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In-dSNSsul pun^a^ nSeupsn3nîî SNSngisî cts fnänane cl3^6a^3 

pnao^lo cis la înospu^unlls ^.nao^iunli Sleo^nios fsnovIanS.

In PNS2SN1^, împon-dan^a SÄ a onssou'd, în spSOial cta'donî'd3 

m3nîniî pns^uluî 1a snSngîa slSo^nîo3, a OOncjî^îîlON Impusa cis 

flsglsm6n^3nî lS Lomuni'd3^ii ^unopsns pnîvînct pno^so^îa msciîuluî, a 

ooncjî ^î î lon -impuse cis Lîgunan^a Lînoula^îS.î 1a ^nanspon^ul fsnOvian 

PS ^agîs^nalslS 3unopSN6 ^20^.

^nana nsoup6na^îv3 ss^S un onî'dSnîu ^O'dana'dOn in oonounsn^a 

clinans manile finme oons^nuo^Oane cts lOoomv'dive î,nenuni 

SlSS^NiLS (3^0^, /^33 i-Ienso^el, 63L^ls^^OM, 3iemens, H33, ^a^^^eon, 

Qsnenal k^O^ONS, 6^,0.) ^31, tb1 .

0 ctaî.3 ou in^nO^uoenea ^e^nioii cie ÄN^nenane în ounen^ 
^nl-fa^a^, pen^nu ve^ioolele -fenOViane mo^OLne* s-au oneai, noi 

ooncii^ii p6nî,nu.-ssnänansa neoupena^iv3.

pnînoîpîul cjs darL al fnänsi elSO^nloS nsoupSna^lvs ss^s o3 la 

fnänansa l^nsnulul, SNSngia oins^loL sä so ^i^ansfOnmS în Snsngîs 

Slso^nîoL oai^s sL fis ^nîmîsL pnîn flitul cls oOn^ao^ spnS al^î 

cvnsuma^O^î.

pe 1âng3 nsalîranSa unon ouplunî cls -fnânans mani, oans nscluo 

vî^sra vS^îoolSlON pân3 la opnîns ?î nsoupSnansa unsî p3n^î c!în 

Snsngîa u-d,îlî2aî,3 la ^nao^îuns, -fnâna SlSo^nîo3 nsoupsna^l v3 

pnS2în-d3 ^î al^s avanî,a^6:
- ONS^SNSL sîgunan^Sî oînoula^îsî c!s^Onî'd3 sxîs^Sn^Sî P6 

lO0OMO^iv3 a c^ou3 sis^SMS ciS fnânanS încispSnc^SN^S (SlSS^i^îo ^î 

pNSuma^î o);
- ons^snsa vîî.S2Sî cis OOdOnâns a pan^Slon, -f^âna sl6o^nîo3 

pSnmî^ânc! MSN-yînSnsa unsî vî-ds^s ovns'dan'dS la oodonâns;

- nsöuoSnsa urunîî dancta^Slon cis la no^îls looomO^îvel^î 
vagoanslOn, a urunîi sadO^ilon ^î pîSSSlv^ oanS SSnvsso psn^nu 

^nansmî^snsa S-sson^unîlOn -fnânans;

- amslîonanSa ooncii ^î î l on cis luonu a so^i pamsnî.ul ui sleo^nio 

cia'donîî,3 nScluoSnî î oan^i ^3^1 î c^S pna-f mSî.al io, pnovenli, cîs la 

sado^î ?î pancîa^js (ss mîo^ON6L^3 ^î gna^ul cjs muncî3ni nS a 

l OOOMO-dî vsl ON ^î vagoanslon ciS o3l 3t,onî ) ;
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— sposissâ siisâsiiA^ii isâoslos posumâiiss, Sâss, iiioki 

uiili^âis mâi pu^io, lusssâ^Zl lâ ismpssâiusi mâi ssiiuss, Hi tissi, 

su sosiisisoi ^s isssâss sitiisâi;

- âsiyusâssâ ssyISsii iios â ios^si tis isZoâss, sssâ ss 

sooisiduis lâ sssHisssâ sooiosiului sZIZliosilos, pssmiis 

âuiomâii^âssâ psosssului tis sooclussss â losomoiivsi sâu issoului 

slssisis Hi UHUssâ^Z sim^iios muosâ mssâoisilos;

— ssiiussssâ u^usii Hioslos îo susds, îoisusZi, lâ isâoâssâ 

posumâiisS, so^ils ou ss poi tisplâsâ lidss îo plâo osi^ooiâl (âHâ 

sum pssmiis isZoâssâ slssisisS) ; »

— ssciussssâ lâ isâoâss â soosumului ^s âss sompsimâi, sssâ 

ss sooisbuis lâ misHosâssâ u^usii sompsssoâsslos Hi â 

sskiipâmsoiului posumâiis;

— pssmiisssâ âuiomâii^Asii Hi ssylZsii âuiomâis â psiosipâ— 

li los pâsâmsisi tis isZoâss, âvZoti sâ usmâss uiili^âssâ lâ mâximum 

â sclsi^s^^si i^sâ^A-HiiiL, sviiâi^sâ i^upsi^iIsi^ «is ii^ssilli^i (cit_t isâis 

lli^mSi^ils Isi^); îi^sâti^âi^sâ iimpii ^s ^i^Zfiâi^s, ^sspssi2si«ill-ss 

ii^âssls clisi yi^â^issls tis sii^cilllâ^is Li^II;

- slimisiZ i^s2isisi-»^sls «is i"^Zi-»â^s tis ps lOssmOiivA, cisi^s 

tit_tpÂ i^âsis^Ok^mâiO^lll pi^irisipâl «is Oi^tiisilll 2 sâ mZi^ims Hi

mâi ssritii^iOiisâ^A r-sâli^âi^sâ ^si^^s cls f^Znâ^s i'^sici^is tis

sâpâsii^âisâ cls tiisipâ^s â âsss^Oi^â ps slsmssi^sls ^s^isîiivs.

Vs2vs1^âi^sâ îsl-»»iiciii tis â^îi^ssiâi^s si_t msisâ^s âsisis^Osis 

îf-i^â^âlis soliiuyâ^L Lll «is2vo1^âssâ slssisooisii cls poisss â ^Aso^i 

sâ To ultimul i^imp âtimiois^sâ^ii tis sâls ^ssâiL tiis, 6ssmâoiâ L2i, 

L2i, ^sâo^â L2ii, Iliâliâ Spâoiâ LI2i Hi îs, âlis

^Lsi sL-Hi ssîorioiâSSZ pâssul tis losomoliivs.

^sssi ^âp^ â ^os^ ossssâs tiâ^osi^L ooiios sssio^s imposs tis 

sxploâiâssâ ^ssoviâsL îo sorisusso^A so sslslâlis sis^sms «is 

^sâospos^, âvâo^âisls tissisivs âls moiosoloi âsiossoo i^ikâ^âii 

^â^L cts moi^osul tis sussoî soo^iooll.

f^ss2so^â lossâss âss Sâ odisse stiuiiiul o^iili^Asii ^Sâiisi 

sssopssâ^ivs lâ losomoi^ivsls slsstisiss âskiipâis so moioâss 

âsiossoos ^si^â2â1is su soiosul îo ssusisissuii, lisissmioâssâ 

sisismslos cis ssylâss Hi somâoiiZ âuiomâiZ â âsssisiâ - iuos^is iis 

sositii^iils ssâls impuss cls sxploâiâssâ issoviâsâ.

Io âsssi ssop, âuiosu! â slâdosâi msiocloloyiâ psopsis cls 
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cle^enmiuâne s nsnsnlienisiinilON c^e ^nZusne s lonnmnüvel nn 

elen^nine no motiOSne ssiunnnue ini^â^âlie.

ve ssemeues, s elâdnnâi meioc^Olnyis cle cleienmiusne â 

pânsmeinilnn cle ^oun^inusne â moionoloi ssiunnou lini^Liiâli cio 

noionol Tu snonininnoii Tu neyim cle yeuenslinn (nolsne sopnssiu- 

NNOUÄ) .

3—s elâdcrnâî O meiOcloInyie pnnpnie cle cleienmiusne â sisie— 

melon cle neylsne Hi nomsuclL soiomsiL Tu neyim cie ^n2u2 nenopens- 

^ivL, cle climeusiouâne â nouvenlionoloi slisîin cle ^nenveu^A.

k^iensne meiocloloyie p^opusA â ^osi»veni^inâîL pniu simolâne 

pe nslnolsion. ?u snesli snop s-âo elsdonsl: pnoynsme Tu sisiem 

l^ondo ^ssnsl.

l^e^ol lisiele od^iuoie siesiL venicliniisies meio^oloyii1on 

pnopose.

Veni^inLnile melin»c!OloyiilON pnopose s-so e^eniosi Hi 

sxpsi^imssi^äl s^âficl ciOrisîi^uî^ c!s îsi vspOlll cls lOHOMO—

^ivs vs^j—nOmpOi^A^ii i^âmsi cis 

02^5 îsi r^syim c!s no nsnopsnsns, pnodlsme spZnolis isi

SXplOâllâNS.

3^inîsfi^L snOriOminZ s ^nZiiAnii cls â sxsmpli^ins^Zl

ii-» nspi^olol V» 3—s cts^s^misiâti ssisnyis nsnopsns^A ps ori sislism 

nssl (ssn^iâ LLIZ^oni — LIo^ blspOns - 5^? km).

^o^Oi^ol norisi^snA nZ msînclOlOyiâ pnOposZ ^î ns^ol^slisls 

sxpsnimsri^sls Od^ir^o^s sclon O noii^nido^is clsOssdi^Z lâ ns^olvsnss 

pnOdlsmei ^Olosin^i ^r-2r^si cle ns^ss lâ lonOMO^ivsIs no mniinn 

âsifinnOsi lâ LZils k^OMZi^e.

Os sssmsriss, ms^ntt^OlOyiâ PNOPOSÄ ns2o1^â^sle sxpsnimssi^â- 

1s Od^il-»o1is pniviricl ys^snâ^onol ssir^nnOsi ^ni^L2â^i no notinnol Tu 

snon^ninnoi^, pn»î ^olnsi^s Is pnoi^n^ânss InnOMO^ivsIon

însuonîlcrn slsn^nins, foun^is cls nnuc^i^iils imposs cle bsus^inisn.

l-oni^Lk-ss â ^osî f-sâlL2âîâ sob Tucj^omâi^ss usOdosiîAt, 

psk-msusuî^t, cls TusI^At ^iuu^ H^iiu^L^înAt s vOmuoloî .vs-. luy.

Vssils t-Iosunât, nou^unAtîor- H^iîu^2.^în si lon^Ati^ii. nL^ois Ti 

expi^imLt siunsr-s mol^umii^i peu^r-o sn^ivi^â^es cleposAt Hi Tu spsnisl 

psulif-o mo^ul nom â H^io^ s8 mAt Tunoi-s^s^s Tu mOmeu^e elimini le.

ve ssemeues, soionol moI^omeHie V-Ioi vn. luy.dli^Zi 1esno 

vomiino peuino Tuc^nom2ni1e pne^insse ânoncisie Tu ^iuâli^ânes

BUPT



Tsici^scls^ss scioi^cisliL, T^lispZ^cl dll Is sxämsc»

r^s sclmi^si^s 1ä clsci^Oi^ä^, pZr^L 1ä slls^icisi^ss lon^A^ii, si_l1iO^^I 

scjllcis siri^si^s mlll^llmii^i ciols^^ivllllli cis ssls^is^i k^ic» vspO^I St^- 

vs^ —l'i^is^ , îri sscli^ul sAi^llis c^ssl'Ä^OL^L sci^ivi^s^ss.

Visi^sl
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i. äsinenon in änsänsu
k^/EI v^

1 .1. ^vsn^3^j6l6 mo^o5-u1u1 3815105-051 1^1^323^ ou i^O^O^ul 751 

8OUI^^O7 i^oui^.

0d3t^3 ou d62vo1^3563 -d6^5io1 og161 d6 -f3d5-1o3^l6 3 86m1oo5idi^o- 

1^0356105 OOM35ld3^6, P56OUM ^1 P6 5^60^ 1 0513563 O15OU1^61O5 d6 

P5O^6O^16 ^1 OOM35d3 als 306811.053, 8-3 P65ml8 5631123563 ds 8U586 

d6 3l1m65î.356 ?1 56J1356 OO5^15IU3 cis 1^6581U56 ^1 -f560V60^3.

^x1 8^651^.3 U5IO5 386M6563 8U586 cis 3l1m651-d356 1^306 PO8ld113 

-fo1O8l563 75 3O^1O535116 56gl3d1l6 3 MO^O356lO5 381505056, OU

U5M31l.O356l 6 3V35^3^j6 1kHPO5î.35^6 ^3^3 d6 MO^O51^1 O1^ OO160^05:

- 7 5lî.56^. 1 56 563 56d(^83: 5U 68^6 56068353 75looul563 P65l11o5, 

5U 68^6 5606835 OO5^5Olu1 00160^05(^1^1 ?1 31 3583Md1u1u1 PO51I.P651 1 , 

PU5^6 P651 1 ;

- PU^656 056801^3 13 VOluM 6Z31 83U O 56dU0656 d6 g56U^3ll6 13 

30663^1 PU^656, d3ll. -f1l5d 03 MO^OI^I 38150505 3(1m1^6 1^U^3^1 1 M31 

M351 . Ik^l OON86O1N^,3, I^U 6X18^3 11^1^31^63 d6 ^U1^3^,16 1 MPU83

MO-dO^^1u1 d6 0^1^61^^ OO1^>^1NUU P6 c>6 O P3k^^6 ct6 V11^6^3 P61^1-f6»^1o3 3 

oo160-dO^U"! u1 ^1 P6 c!6 3lî,3 P31"^6 c>6 ^6^8luk^>63 cl6 OOMU^3^16, V3lO31^6 

031^6 68^6 ^1^60^ pk^OPO^^I ON31 3 OU ^UI^3^13,

- ^3POI^-du1 6XO6l6I^t. 9l"6U'd3'd6/pU^6s'6 31 MO^Ol^Ulul 381^0^01^1

OO1^dUO6 13 U^,1 11 231^63 1^1^01^ PU^6k^1 M31 M3I^1 c^60â^ P3I^3 3OUM P6

dog^1u«^1l6 V6^1OOl6lOk^ c>6 ^^30^1^1^16;

- P1^^6^6 M3k^6 13 Vlî,6^6 I^1ct1O3^6. 061 M31 3(16863, MOi.O3I^6l6 OU 

00160^01^ d6^3 801101^3^6 13 1^U^3^13 1^OM11^313, I^IU PO^ 83 -fU1^1?626 

PUl^6^63 ^OM1^1313 Päl^l3 13 V11^623 M3X1 m3, d 1 O3U^3 OI^6?^61^1 1 
6XO63lV6 3 ^61^181U^11 d6 OOM(^^3^16. NO^O1"U1 381^01^01^ k^U 68t,6 3^60^3^ 

d6 30638^3 11m1^31^6;
- ^61^(1151^3 d6 p3^l5135-6 68^6 P5-3O^1O 1^6(1U83, <^6031^606 M3^1513 

381510 5-0513 3 5-6 O 035-30^6^18^,103 ?U51^, 3(11o3 13 O 01^6?^6k^6 3 ^U^3^.161 
151 ^1MPI^1 P3i,l5l3k^11, OUp1u1 M3^l5l11 803(16 -fO35^6 1 , 1 35 5-6Z135-63

P65-m1î.6 V35-13^13 0051^.151^3, -f35-3 831^(^^1, 3 OUp1^1u1 MO^O5° ;

- 68î.6 PO8ld1 13 5-631 1235-63 d6 d 1 8PO21-d 1 V6 d6 5-6gl35-6, 38î.-f6l 

03 1710^01^^1 86 PO3î.6 3006161^3 d6 13 5-6P3U8 , 13 v1^623 M3X1 m3, P651^»^U 

05-106 O(^p1U 151^56 261^0 ^1 OUp1u1 M3X1M ^1 p38^53563 3O68^ul3 PS 1^0^ 

15>^65-V31U1 d6 V1^623. v3^O5-1^3 11m1^35l1 d1-f65651^6l d6 v1^623 
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^lnl.^6 ^OH,O^ ^l câmpul lNVä^l1l,O^ Äl 8l,3ll,O^u1 ul , NU 63^6 POSldllZ 

clSpL^l N6Ä LUNSN-dul ul ^l LUplulul MÄXlm ln i.lmpul ÄLLSlenZnll S3U 3l 

SUPN38ÄN0l Nil 1 ON.

In 'dLdslu'! NN. 1 86 ÄNäl.3 PNOPON^lONLl 8OMPON^2N6Ä MO^OäNSlON 

cls 1,NÄe^luN6 cls OUNEN^ OON^lnUU ^l ounen^ Äl-d6NN3l.lv 1,nl-f3^3ll..

- iLdslul NN. 1 -

- neysiiv; uli^I^sne^ine^usU^ eH^

»WM« - pO^iiiv; uiiliLs^e dunZ, el^eliuieli micii.

I .

lit-i

k^ânsmeinii ciompâi^s^i

e. e.

MOlOf-

i. VÜ62S p6^i^6^icis s i^oio^ului (m/s) G
2. dlsss mOdO^uIui

Dimensiunile meie^ului G
I 

____

Rosidi 1 ii^i cle äleyel^e s» se^ien^ii 

esi i lOI^ V
Losiul melOi^ului M

L. Lesiul ee^ipsmeniului eleeir-ic: s1 

MOiOI^Ului

» LOMplexiisies molohului »
I 6. Lemplexiisies eeliipsmeniului eleei^ici s (k^
I ?. Inii^e^inei^es meiei^ului eleei^ili »
8 ^0. ^Olosi^es sclei^en^ei s
I H' visii^idu^is 1"O^l,ei cle i^se^iune pe 

moiosi^e

I ^2. k^uiei^es speeil'iciÄ' (ky/km) s
I Luplul speeil'ici (ndl/kg) s »

14. k^uie^es i^O^O^ies speei^ieä (ky/em^)

c»

15. k^iei^cle^i !sl
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vin ânsli^â nempâ^âiivA, nen^ei^m ^âdelului ni^. 1 reiese nlâi^ 

supei^ies-i^âlieâ meiei^ului âsinn^sn lif-i^â^âli cle melonul cle

nui^en^ ncrniinuu,

vii-» snes^e nensiclei^enlie, mullie sclminis^ns^ii cle ns1e ^ensiZ 

îl pi^e^enL penli^u enl-»ipsnes neilen vecinele ^eneviâne LiOU,

Hi2H.

^vsniâ^ele suni^ NOVZI^HillOSNe în ânees ne pniveHîe ^!"ZNL 

t^enupei^sliivS. sle^Onul ssinni^ON 1ii^i^â2â^ I^eâ1i2eâ22 nupluk^i cle 

^i^Znsi^e p2n2 1â epi^ii^eâ vel^inelului ( nsp.2.1.).

i-2, ^i^2ns slsn^i^in^t cle i^e^ee

k^crlesi^es ^nZnei elen^i^ine I^enupei^âîive, PS mi^leânele 

meliOâ^e l'encrviâ^e, eslie clepenclen^s cle sisiemul cle nuneni ne 

âlimenlies^A 1iniâ cle ncrnliân^.

i.s liniile cls nur-snî continuu ^sclss-se ls s-s^se e energiei cls 

k^Zns^s nu i^iclinIk pr-eblems clsossbiîs, ^s^s nensssr- ne lisnsiunes 

le mo^o^ul cls îi^sn^iuns Hi, implini^, nes s^unsA le i^e^es, ss kie 

msi msi^s clsciZ^ ^ensiunss 1s ^ii^ul cjs LON^sLî.

l_s liniile cls nui^sni âl^si^nsîiv, ^scls^es energiei i^sciupsi^â^e 

esie mulî mei LOMplexAt. I>1u mei e^unye o simpli i^iclicisr-e s 

tensiunii, ni îensiunee pi^O^us^t cle MO^oer-ele r^e ^i^en^iune ^i^ebuie 

sAt ^ie MO^eleîHt, înn2^ s^t noinnicjAt nu si^envenhâ Hi pO-i^ie ^S2ei 

clin ^ir-ul cls non^snî. vs esemenee, se impune ne fsnîe^ul cls 

pu^si^s sât ^is âpi^oeps cls i, esî^sl Lnn2^ sât ss pne^U r-snupsi^â n2^ 

msi mul^^t snsr-yis s1snl:i^inZt.

l^OliOi^ul cle i^^ân^iune ssinni^sn lii^i^s^si â impus înlOnuii^eâ 

noțiunii cls ^i^2n2 i^enupei^sliivZ nu nes cle l'^ânL cle ne^es tll, 

^nesi^ ^âpi^ â ^esli pesidil cleesi^ene meie^ul ssinnnen i^^ene 

suismâ^ în sliâi^e cle ^n2nâi^e, în momentul nâncl s^junye 1â nulsnes 

supr-ssinni^OnS, 

'sekininâ cle snli^enL^e li^i^s-siA se clevecleHie âVâniâ^eâsL 

pen^i^u ^i^2nLi^eâ cle i^e^eâ, clâli l^iincl n2 iei enliipsmeniul cle neclsne 

â enei^yiei esi^e innlus în sistemul cle ^^sn^iune.

Vup2 num se Hiie clin litiensiuns cle spenisl iliâie 

meliOl^ul ssinnnON ini^â^âi s«^e O nsnânie^isiinZ mensninZ niyiclL 

(l^iyu^L i), cleeâi^ene liu^â^iâ neisninZ vsniâ^Z nelsiiv pu^in nu 

nuplul i^e^is^en^ splins^ 1â âxu1 mâHinii,
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psnt^nu nsslimensa UNON eanae^snis^iei cis ^nae^iuns ^i 

nsspse^iv fnänans, comÄ^da moronului asinenon cts î-nse^iuns ss fses 

pnin eonvsn^ONul s^s^ie cis -fnsevsn^L (L2^), een-fenm se^smsi 

s^nue^unsls ctin -figuns 2.

^nsngia slse^nieL cts ^nsevsn^S ^i ^snsiunsa vLniadila s 

gsnsns^enului asinenen ss^s ^^s^s^O^msî,3 in snsngis ds eunsn^ 

evn^inuu eu a^ju^Onul invsn^onului 1^, ?i apOi fil^NÄ^S i!^ ei^euil^ul 

in^s^msctis^ t^.
^i^si^gis cts eu^sn^ scm^inuu cti^ eii^eui^ul ifiî,s^m6ctiai^ pi^ii^ 

SONVSl^Of-Ul MONiO-fsrL^ e ss^s ^^L^sfO^ML^Ä ÎN s^si^gis ds eu^s^^ 

sl^s^^s^iv cts -farÄ ?i -f^sevs^^S impusÄ.
I^s^s-fOr-mat-Of-ul p^ifieipsl 1^, eo^fO^m sosfi sis^^ul ui cts 

^^s^s-fO^ms^s ÄMpl i-fieL Assisi ufisL i^-fL^u^Ä^sa p^ims^S ?i p^ii^ 

sii^oui^ul cts însl^L ^snsiuns (i^oiusiv ii^^i^s^upL^O^ul ul'd^ar'Lpict 1^ 

?i pÄi^^Og^L-ful p) k^sctS liniei cts eon^se-d snsngis nseupsns^Z. In 

assisti l^imp, euplul slso^nomagns^ic: 0^ ae^ions^L ssupns nO^onului 

moronului ÄsinenON, in ssns invsns sensului cts nemine.
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cilc» ici^s^mscliä^ cis cici^sctii ssc»iiic»cici

cisiisi^mIciS ss^sci^s^ol scissi icivs^ls^clli-li ssi^s pssîs -fl cts 

^sc»s1cic>s ssct cts cillr-sc»^ (fiyci^s ^Z) ,

2. Slslism sc»si^ys^ici sl cicisi IssOmsiiivs si_l mcriios^s 

äsic>s^sc>s sI1msc>^s1iA cis lä »"s^ssus cts sc^scil 

s1 ^s^c»s^iiv.

äsirici^Oc», LSt^-ciscivs^iiOf' slisiiic: cis fr-ssvsc>^Z, 

I^-ic»vsi^^O^, L-ciOcivs^^Oi^,

pi^isislpsl , I^-^ci^i^s^llpÄ ^crk" lll^i^âi^âpict, p-pâciliOy^s^, 

I_i^, ^^0 -^scisicifiss ^i^scivsri^A Iic»isi cts ssc>îâs1i, 

vcilspO^iliv c^s îci^Oâi^cisi^s, ic»^ cis ssls ^si^sl'Ä.

^iyuf-s Z.

s) icils^msctisi" svZcici

sâ^âs^s^ cts cis sc»i^sc»ii;

d) sii^cictil ici^s^mscils^ svZc»ci 

sä^scilsi^ cis scl^sZ cis ^sc»s1c»c»s;

mcrlcr^ ssiiis^Oc», 

^,3,^-^s2sIs sistismctl^l 

t_—dc>d1c»A. L—ciOr^ctscisslO^ .

BUPT



psn^i-ll HZ in1is^ms6iz^ sZ 6s^inZ szi^zslis^

cis s<_^sS 6s sui^sn^, li^sduis sA 1"is s dsdinZ (^iy^i^z IZz)

izi^ ns sÄ 6s^inA sz^zsîs^ 6s slli^sA 6s ^snsii_ins sslis

nssssz^ uz fiI1i^1 sS 1"is r^szli^z^ 6in1ir—lln sOn6snsz^Oi^ 6s 

szpzsi^z^s mzi^s L (l'iyllr'Z ^6).

I,-» zsss^ t_»1^im SZ2, i^syim^I 6s ^ssllpsi^z^s nll poziis zvsz Iss 

pi^in i^s6^sssi^^I 6s tii^zs^illns, 6ssz^sss vilis^z llny^i^Izi^A z 

6s l^äs^illns 1^iin6 în zsslz^i ssns, îsnsillnsz 6in 

i«-»^si^ms6izf- fill ss iuvs^ssz^A, 

ss^imdzi^sz sssislllui 6s ^»^zris^s^ z1 ssisi^yisi ^i^sdllis 

isivs^sz^i si_z^s^1i^1 . vzliO^iliA ns5i6i.lci^isi i_rsii6i^sshiOr?zIs z

liii^is^OZ^slOi^ 6ii-t k^s6r-ssO^ (fiylli^z 4), isivsr-szi^sz cilli^ssisuilli i-»^ 

poz^s ^sz1i2Zt^A 6ssZ^i su z^i_l^Oi^llI zlli so^vsi^îo^ (cill

HOMlltiz^is 6s Iz ^s^sz, Isyzî în znliipz^zlsl sll pi^im^I cizi^s vz 

^uns^isnz în i^syim 6s invsnssi^).

4, I-OdOMO^ivz sIss^i^isZ Lll invs^^Oi^ 6s ^snsillns- 

zsinnOn; 5î3^-^Z2sIs sis^smt-llll^ li^^^z^zti;

l_1^-îsnsi^ns 6s6i^z^Z 6up>Ä invsi^liO^; ^-s^i^snti 6s6i^z^; 

L—SOn6snsz^Oi^; l'^-^^ZNs^s^mz^Ok" pi^insipzl; I^-si_»nsnî 

6sd2.^z^ Iz 1^—sllr^sn^i 6sditiz^ în i^slisz;

1^—înîi^si^llpA lll^k^zi^zpi6; p—pzn^Oyk^z^;

^^ssvsn^z lisnsillnsz i^s^slsi; l)^-6ispO2^^iv 6s
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iss,^OâNNSns; c!s Nâ1s fsnâliA.

Ii-» Nâ^lll ninnui^u1i_li i^îsnmsciiân n^ dodir^Z l_ c!s ^sn, n»_i 

ik^ci^nlivi^âlis mâns, irivsntionlll i-,^ vâ âvsâ sisvOis <is cüscis cis 

n^nsci^i i^vsn^i, ^iic»ci âsti^sl llc» ic»vsnlOn cls

Lsc»vsn^sn^1 cis nsm^lâ^is cls lâ ns^sâ vâ pllisâ nsâlii-â âlZI 

nsyimcî! cis ms^sn (nsyim cis nsclnsssn) , nâi ^i nsyimi_»I cls 

nsni^psnâns âl scisnyisi (nsyim cls ic»vsnion), cissânsns îi-, 

sns»imdânsâ ssrisllllli cis linâsis^sn â1 srisnyisi, nctnscillll clic, 

ninnuitul ici^isnmscjiân 5HU ss vâ irivsnsâ, ni c>c,mâi pslâni^âîisâ 

^sc»silli^s nâns sslis lidsn ^snmâ^Z cis sânniriZ.

Icrins nsls clOllZl vsniâfilis si_isiî âVLsilâ^s ^î cls^âvssilsi? 

tl^^I., L1^»^I- Ir^ nll nînnlli^ in^snmsclisn c!s r-»scisssns

mâi mlllls Dilins, sxisiZi^ii ânmOriini supsniOâns nâne NOsicluci 1s 

pnocl^cisnsâ cls pisncisni sl_îpl imsri^âns ^i cis noplllni psi^cl^lâns 1â 

moiOânsIs c!s ^nân^illsis.

Losilnân nstzimi_»I^ti cjs ^nân^illsis, 1â ^nZsiânsâ sIsnininZ ss 

pn^1ii-»c!s n>_tp1ul ms>rim âl mn»1on^1lli cls Inân^i^sis (i_^sOni <ispA^il->cI 

n^plol cls^VOllâi lâ Ponkins) . Isi nOi->ssni^hA, lipss^is ps nânsn- 

Isnisiinâ cls ^nZs-»âns s1sn1ininÂ â clOmsi^i^1i_ti sIZdin^ â ^I^x^I^ti 

mâyi-tsiin ^i cls limilsns â Isr^sillsiii lâ dONsisIs mâ^isiii.

^nsâslâ NOsic!ucis insS 1â O ^llsin^iOs-»sns irisiâdilA îi"» nsyim c!s 

1"nZfiâns nsnupsnslivZ â moîONllllli ^i 1s n^ns^^i insiimisibi 1 i cls 

mâni, pnir^ Tsi^â^unânsâ si slâlmrninL. f^ssilnu irilZi^nânsâ ânssi^i 

«-»Sâi^i^S;. ss îrissnsâ^S ps clllnâlâ snâl^Anii slsnlinins nsnllpsnâlivs â 

i-triui nsLislon tini^â^âi âc!i^ioi-»âl ps pânlsâ cls n^nsni âI1sni-»âiiv 

(kiyllnâ 5).

k^iy^nâ 5. ^NOisn^iâ I^^Â^<_lnAnii 

siâlonins nsyim c!s ^nZfiâns 

nsn^psnâlivZ. 

dl^-MOlON âsifinnOi-»;

-ns2isisn ini^â^âî; 

i«' -NOi^vsn^on iniiâ^âi;

, 3 ,'s—^â^sls siâism^Ioi
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iniis^si.

1-15- 6isc1iul sniusl ^i risnesiisies ctervol iUr-ii 

nec-nsiAtc-ilor- pi^ivirict splinsi^es Ic-Zrisi c^e c-e^es.

1-^-1- 6ssIirAtc-i Tri c^Omeriiu! li^Zcisi cle c°e^es.

Ici sciul OLile pensie Vesi-6enmscie su iciineclus I,-»

ninnuls^ie. expenimeciisl, lenOMOiivs ^-120. ^nesi iip cie 

lONOmoiivA sne uri nsnsnien uciivenssl , es liicici clesiicisiZl siZi 

i^emonnSnii ineciunile^ cie nZISieni^ nZi ^i s ineciunilen cie msnIS.

^nessis posie nemonns, pe liciii cil.» dsnIiviiSl^i cie pZriL Is 

5 mm/m, ineriui^i cie nSISinni <ie ^00 ii, nu 1L0 ^m/d, ineciuni cle 

msniZ cle 21/00 ii nu 60 km/d ^i ineciuni cie messyenie cle 1500 ii nu 

100 km/d.

l_ONOMOiivs ^—120 sne psinu mniosne eleninine cle insniiucre, 

c!e iip iniis^si, lle 1400 n yneuisie Ici ssnviniu cis 64 O

viis^A mâximA cis 1L0 km/^i ^i O puisns cis 5L00 K^I (^LIL 6^').

Viisnâ msximZ cls nocisinun^is esis cls 250 km/l^ (icinspäcic^ nu 

ss^is 120:115^), isc- iscisiuciss cis slimsciisc-^ c!s ns^ss ssis cls 15 

KV, ÎL.2/15 .

Ici ^iyuns L ssis nscisi, simplil'insi, ninnuiiul <i!s IcisIiÄ 

isclsiucis ^i s lonOmniivsi ^—120. Ici nsuim cls insn^iucis,

MOinsnsIs ssicinnOris f^d1i...^^4 sucii slimsciisis Is n> insnvsci^Z 

(sisinninL) msi msns clsnsi insnvsci^s nninnului (insnvsci^s msnsrii- 

ns nOiins).

Osls psinu mOinsc-s cls insn^iucis nu nsns ssis ici^ssinsiZ 

lONOMOÜvs sucii c!s iipul 60 464Z s, su iscisiuciss cts slimsciisns 

vsnisdilS O,,.220 V, nunsciiul 0...L00 insnvsci^s sisioninL 

O...200 ^i nlsss cis i^nls^is I.

6niri snZlclsnss insnvsci^ei sisiunins, sud insnvsci^s msnsciinL 

cle NOiins se inene pe sisiemul "sn^iorisne pe yeriensien", nuneciiul 

clediisi iiicicl necinessi c!e icive^ien ^i neclsi ninnuiiului 

iliienmectisn.

Oecivenien^I 4 y—3 meci^icie iecisiuries 2ci ninnuiiul iciienmeclisn 

Is n vslesne necisisliiS cie 2600 V. ^cienyis nenupensiZ esie nelisiZ 

ne^elei pnici: necivenienul 4 y—6, iciiL^unZniIe 11...15 sie inscis- 

ienmsionului pnicinipsl, iilinul cle nunecii 6k^, îciic-enupsinnul 

pnicinipsl s>16 ^i psciio^nsiele 6.
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Li^cioiliol iriliodmoclisr- dori^iris doriiisrisslioLdsIo L1...L4, 

soriți oliili^s^o dâ sdomols^osds cis srisdyio riOdossi-A îri iimpo! 

domoiis^ii Iod .

k^igos-s L» Liddoi^slo pdiridipslo s1s lodomotiivsi olodidids L-120. 

Lk^—^il^ido c!s doi^sri^i; l'i—Iri^AHOdâdOâ pdimsi^Z â idsris-for— 

ms^iodoloi pi^iridipLl; 1^2. . .^S—îri^ZHOdAdi sodooclsdo âls 

^ii^ârisl'OdMâ^odoIoi p^ifinipâl; ii^cji_iii1iivZ

îi^ssi; I"s-ciî^cilli;

^1^11. . .k^d14—MO^Oâi^s Lsiptcii^ONs dIVV—cls

X I. - . X4-HOi^^ân1iOi^^ c^s i^syls^j

ii^vsi^^Oi^; LI-^ii^ciui^ ; LI. . -L4—noficjs^ss^O^i;

4 y—S—LOsivsi^^O^ (i^scli^ssOf—^ifivsf-îOi") ; vi—cjispO2i^iv cls 

îfi^Oâr^s^s; Ls^—^ifis cls ciâls 

vodir^sls cls sll ^Ollll s^srillAi^ii s^mOsiiLi loi"

Sllpsi^iOâ^s cls ^i^scivssi^Z Hi s sllpi^âulli^ssi^ilOi^. Ii^ i^syim ^i^âi-»âi^s 

ciori îisdliOi^ii XI... »<4 soriți clsdloms^i.

lotidoy pdocissol clo ^dâriLdo-^dâcimioris ssis doriidolsi cjo ori
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sislsm sulomsll^âl Lomso^lls âossloi"s opllmi^âls Iii

lcroo^is cis lsosilloss ^si^slsi, cis cislâ^â^j, cis lsolo^^I cis pcils^s 

cis Umlls cis scisi^so^A.

^i^Zoä sIsoli^ioÄ cis c^s^ss posls li soosolslÄ pi^io:

- i^syc^lslo^ol cis l^Zos^s;

- ssmoslol cis släi^mZ, OK;

- IV3 (li^Zos^s cis u^yso^A), 

i_s so^ioc>ä^ss oomso^ll cis li^Zosr-s sIsol^ioZ, ssmscl^lls

psoli^o li^so^ioos ss äo^lss^L ^1 ss dlooi^ss^Z,

6syc»1 sloiul cis li^Zoäi^s cis llp "6olL" s^s ^äpls po^i^ii cis 

somsociZl 68.1-.,66.7, pi^io osi^s ss pol oomäcicls loi^^s cis li^Zosi^s 

pZciA lä vslosi^ss msximZ cis 125 kl^I 7).

61ylli^s 7.

vlsyi^sms loi^^si cis li^Zcisi^s 

sIsoli^ioA cis i^s^ss Is 6.120 

ssr^is 1^7.

6^ -lo»^^ L cis l^Zcisi^s;

6^-lo^i^ä cis l^Zosi^s c-spici^;

V —v1ls2s looomollvsi.

k^lsi^sä msximL oscislA f-s^slsl pl^lc» li^äos sIsoli^loZ ssls cis 

4000 kbi (^lZl Is li^ZoL^ss oi^ciiosi^A , oZl i Io os^ol li^Zo'Ä^il 

i-äpic^s i^^).

l_s vilsTS msximÄ cis 200 lo^^s cis li^Zosi^s ssls cis 76 kl^l

Isi^ Tol^s 76 km/li 10 sosslä ssls 125 KI^I.

i_s o äo^ioos!"s L li^Zosi slsoli^los, cis mlolmom 50 ic.l^, pi^io 

dlooul cis oomsocis ss solivss^A vsolllsls mäyosllos sls li^ZosI 

pi^somälios cis Is osls ciooA doyllioi^i sls looomollvsl.

i_s o osluoo^iooäi^s s li^Zosi slsoli^los (oLcjsi^s), clsvlos 

äolivA li^Zos posclMslioL, pi^syZlllA solsi^loi^,

i-s ls-ZoAi^i aspicis (îoli^s 200 km/1» ^1 ^?6 km/i^) , lo^^s cis li^2- 

c>si^s sIsoli^ioZ loo^sâ^Zl ooc»_juyâl oll li^Zos posllmslloZ-

kosli^sls solsi^ioL^s scl iocliosl svsc»ls^s1s

molo^^tllli ssic»oi^oo os moloi^ cis lr^äci^1i_los ps lociomollvsls cis 

plllsi"s msciis;, osps511s sZ lclsio^1oc>s?s oolvs^ssl (slimscilsls slZl 

cis Is i^si^ssciä cts ooi^scil sllsi^oäliv, oZl ^1 cis 1s oss cis oo^si^l
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Lsciiiciuu)- Lsi^ici^s ssiusl^t, cis sxplssisc-s isi^crvisi^I Is viisrs 

msc°i (200-200 km/ki) , s impus pei^^SL^ÎONs^es sisismslsc- cis 

ii^2cisc-s. vsiOl-iiAt ssssiui ispi, mulis sclmiciisir-s^ii ds Lsls 

isi^si^, pi^iriic-s Lsc-s Cs^msriis t2^, L2^, Lpsciis L5^, lislis

8f°sci^s 14^, t21^, ^sporiis ti2^, Hi-su Tcicii^spisi sisci^is spi^s 

I^sslirsi^ss uriOi^ IsLomcriivs SlSLil^iLS LU mcrios^s ssisiLf-Ofis 

ii^i^srsis, sv2cici cis ^s-2nAk cis ds2s ir-2ris sIsLi^inI (cis c-s^ss Hl 

c-s^isiivät) , i^2ris pcisumsiisAk iiicici suxilisi^Ak.

8sms^LsdiIs, ciici sLssi puciLi cis vscisc-s, sucii ^s^ulisisls 

LsciSOL fiului ^88 — kc-sus 8siisi - ^li^sssci 8scisk-»sl, LSLS s 

Lssü^si lOLOMOÜvs uci i vsc-ss IA 3 252 psciiLU LZils isLsis spsciisls 

(88888) - Ici sp^ilis 1V^?4, s issi pc-scisiA dscisÜLisLuIui p^ims 

lOLOMOlivA 8 252 clici cisls ^5 ciOmscicisis.

l-OLiOMOiivs 8 252 ssis cls iip 8c)—bo, LZciiAi^sHis 88 locis,

siisiys viis2s msximA cls 220 Hi pssis ^uciL^icicis siZi 1s 25

K0/50 82, LZi Hi 1s 2 KV nu^scil LOciüriuu.

k^^Zcis slsciii^icis SL^isciss^Ä ici i^s^ssus cis 25 KV/50 82, 

i^ssupsi^siiv, nu O pulsas cis 5L00 ki^i. k^Oi-^s cis ^LsciSLS msximZ ssis

Ici LS2u1 2ci cisiis i^s^ssus c»u pssls pLsIus psL^is! ssu iciisl 

puisLss cis ^i^Zc»si^s p^sciusL, ^Lscis sIssiLiciA Ls^islivZ vs 1"i 

sciiivsiZ suiOmsi.

Ici c^s^ssus cis LULscii Lsriiiciuu cis 2 KV, ^LZcis sIssiLiciZ 

LS2isüvÄ SL^ic>ciss2Z su c» pulsas cis 2000 ki^I.

81smsciisls cis SL^isciSLS Hi LsyIsLS sucii OLciscisis cis uci klsci 

LsciiLsI du LcrmsciciZ sulOMsiZ 186-

Lomsricis iLZcisLÜ ss isss Ls 1s IsLOMsiivs 8-120 (pLici

LsyulsiOL, ssmcisl cis sIsc-mA ssu icisisls^ii cis LOciiLOl puciLius! s1 

viis^si)- Ici vscisi^ss crpiimi^ZLii spsLsi^ii Ic»L cis iLZciSLS Hi psciiLU 

sviisLss psiiciZLi 1sL, s-s iciiLscius sisismu! ^-81886 LSLS 
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pc-s1c.iS^SS?A ssmc»s1s1s Ili MiS^OPk^OllSSSS^S ^i 1»^scismi1s somscini 

ciilsi^sci^isls cis sci^iscis^s 1s vsci1i1sls ms^c»s1icis cic.id1s cis 1s 

ciomscicis 1^Sc»si.

6 ciisyc»s?A Ic» sislsm ic»1syi^s1 scipl imscilss^A pcilsk^ss cis 

ss^iscisi^s s sc»ssm11ci1c.li. HsssslÄ icislslsi^is pc-sis mi^ciA^ils 

i^O^ilsc- cis 1s O (^si^s) km/k», 1c-sc»smi1s pisici ssc>2O^iI K—d1I660, ^i 

pi^slsci^is ssiilsc- Impsl^ivs HociAc-ii psc»A 1s vils^s cis 2 

km/i-».

^issÄi^ui mslsc- ssicis^sc» 1^i1s2s1 1^1...d14 (1ip 1 16 2624, 

plllsi^ss cis ciu^slZ cis 1400 kbi, i^Asi^s« s::1sr-ic)S^Z Isc-^slZ) 2i 

ssi^sspllsicis sislsmcil cis r^scisi^s s sc»s^yisi, ssmpccs clic»: 1^sc»s^s^— 

ms1sf°ci1 s11s!"c»s1iv cis 1sc»sic.lc»s i"i^Slivsc»^A 6ki6, ^si^msl clici 

mscillls cis ciicrcis ^i lii^islss^s 6^0. 6oc>isciiO^ii cis k^sylsi ^1...^?^ 

psi^mil s1 imscilsi^ss cis 1s sis1smc.i1 cis 2^ KV/^O 6^ psc»Z 1s sis1smc.i1 

cis suc-scil ciOc»1ic>c.ii_i cis KV.

Ic» 1iyc.ii^s V ss1s »"scislA ssktsms cis pi^icisipici s sii^cic.ii1s1s^ cis 

Isi^^A psci1i"i_i s1ss1^Omc)lOS^s1s cis 1^ss^ic.ic»s.

^iyuk-s 6ii^sc.ii1s1s pc-iciciipsls s1s Isssmslivsi slssl^iss 6.2^2. 

-1i 11i^s l^s pc-cr1sci^is (IcrliciÂ' usciciscissls^ ) ;

^1. . .^^-SOsilsslsc-i cis c-sylsi ; 6^^i-2-1^scis1c)i^ms1s^ cis 

Iscisicicis ^i li^ssvsci^Z; 6d._^-^s^is1sc»^ s cis 1imi1si^s;

12. . . 1'4-dslicis cis s1ic»ys»^s; l_1. . . 14-kDc,1)icis cis sp1s1i^s- 

c-s; sii^cictil icilsr^msciis^; ^i-2-mo1s^ ssicici^sci 1k^i-

1s2s1; 11 —1c-sc>s1si-mslO^ pi^icisipsl ; I -ici1^s^cipÄ1oc-
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u1dn3N3piö; ; vi-öi2p2^idiv cts ind23N26N6;

0I^-^in3 cts 2316 d6N3d3.

1.3.2. ^S2ssid3dS3 ös^voldänii osnSSdÄnilon pnivinö 

funS^ionänss frânei ös ^s^sä 13 vediSvlslS dSNOVi3N6

V3ni3nd6l6 öid6NidSl2N dipuni öS l222M2diV6 ?i in2d3di1id3- 

d63 22N2dNU2diV3 (iN2lU2iv 13 8.252)' ö6M2N2dN63^3 23 dnäN3

Sl62dni23 nu 62d6 iN23 3däd öS p6N-f62^.i 2N3d3 in23d 23 i SS 

6Xpl23d61IS in d2d3lid3d6 3V3Nd3^j6l6, pnindn6 23N6 2616 M31 imp2n- 
d3nd6 3N -fi:

- 2N6^d6N63 d2N^6i ö6 dnäN3N6, udili^änö 13 M3ximum 3ö6N6N^3 

22mdin3d3 SU U^UN3 MINIMA 3 2i2d6Mu1ui N23d3-^in3;

- 2d3di1id3d63 6l62dni23 1kl dimpul PN2262612N dn3nrid2nii, 

ind1U6N^3 3262d2N3 32UPN3 2i2d6mu1ui 96N6N3d2N-di1dNU-22NV6Nd2N;

- dnâN3N63 pän3 13 2pnin6 ^i 2in2ul3^i3 in 26N2 inV6N2;

- P6nd62^,i 2N3N63 M6d2ö6l2N ö6 N69I3N6 ^i 22M3Nö3 13 vid6^6 

M3ni duN2^i6 ö6 öid6nid.6 PN29N3M6 ö6 M6N2.

I_3 k^äflöul 23u , MO-dO^Ul 32i^S^O^ ^^i-f323ll SO^-f6^3 2 26 i 6 ö6 

3V32-d3^6 231^6, ö6 326M6f163 , NU 2UN^ 6X^123^3^6 IN iN-dN6giM6 l22l, 

t23l .
k^l3i n3män ö6 NS22lV3^ 2 26ni6 ö6 PN2dl6M6 3UXi1i3N6 3I6 PN2262U- 

1ui ö6 -fnäN3N6 N62UP6N3^iv, 23 ö6 6X6Mp1U:

- 2igUN3N-y3 IN 26ö3N63 6N6Ngi6i finului ö6 22N^32^ ;

- 3liM6N^3N63 IN 2i2î,6MUl N3^i2N3l, P62^S 2Ud2^3^.i3 ö6

1^N32^i UN6 ;

- 2igUN3N^,3 N6^6l6i (23ö6N63 31 i MSN 1l,3 n i i öin N6^S3);

- PN2^62^i3 S2^li P3M6N1^U1 ui ös -f2N^3 ^i 22M3Nö3;

- in-f1USN^3 -fnänsi öS N6^.S3 32UPN3 2in2ui^sl2n öS 23ls;

- 3N3li23 ^i PN2^62^i3 13 3NM2Ni2ilS 2UPSNi23N6;

- 32^i2N3NS3 22MUN3 -fnän3 ös N6^.S3 / fn3n3 NS2i2lliv3. 

^N62SN^3 1U2N3N6 ^N3^S3^3 M3^ 2 N i ^3î,S3 öin 32S211S PN2dl6M6. 

pnin 22Nî,ni du^i i 1 S 3öU2S 13 2i2^SM6lS öS 22M3Nö3 ^i NS9I3N6 

3U-d2M3-d3-PSN22N3l u1 ui öS l222M2î.iv3 i 2S NSöU26 2d 1 i 93^, i i 1S pnivinö 

SUPN3VS9dSNS3 22MSN^il2N, 2663 26 ii P6nmid6 23 26 22N26NdN6^6

32UPN3 2iN2Ul3^.i6i.

^V2lu-Yi3 in 22NdiNU3N6 3 6l62dn2ni2ii ö6 PUî6N6 ^i 3 N2il2N
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cis slsci^i^lcis IssZ Icrci psc»1i^ll c»cri psi^^Oi^mâci^s -»Is

^k^Zc»s1 slsd^i^icis i^scillpsi^stilvs.

DsciA !-ssIi?s^sâ mâyislii^^IslOi^ ^si^Ovîsi^s sci^Opssis sDsc»1i^<_» 

vils^s cls 200—^00 Km/I-» s ^svsc»11 O i^ssll^â^s, ^Ii^msls 

i-iscls^sl, ic'^sllss-dlâ^l'sl Hi S1smsc»s ss yZc»cissci, cisÎâ, Is llc» vs^icilll 

^si^Ovlâs- cisi^s sZ ciii^cillls cio 1200 km/^» ^1 nâr"s, cis sxsmplc», si"

pllllSâ 1syâ l^âl^slllâ Hll t^OSllOVâ

^cisssIZ ^s»-»cIic»^A ysris^âlZ cls cii^s^lsk^s s vlls^sloi" ^s 

cilf-cilllâ^is li^sdllis cilldls^Z cis ns^sslZc-1 pi^lvisici sis^smsls cis 

^I^ZsiSk^S. »

l-â c>OÎ ic» Ls^ssIiA^lIs ic» cjsmsc»1ll ss pi^sssllpZl L^ZI c!s

i-»sciss11s»1sâ psi^^sci^1c»c»si^ii ^i^Zc»si sls^^lss i^scictpsi^âlilvs, sZ^i Hi 

cis pr"OdIsmslOi^ ^st-»»-»1c:s Isys^s cis scisss^s», pi^sdlsms ciâi^s

sic» sllc»1 sc^ililscil i^s^Isn^Lls 2c» c^s spsslLlllâ^s.

scissis slcicili sc»si^ c»scisss»i^s s»121 sclmIcilsIl^L^Isi cls ciâls 

^sc^âlA, UZI 1i-»c!>_»s1i^1si cic»c»s1i^»-tci1os»^s cls vslilciOls ^si^crvisi^s, 

ss11"s1 2c»nZ1 ss^1i-»^s1s 1^âc»spOc^o^11c»i^ l's^OvIsi^s sc»i^crpsc»s sZ 

psâlZ i^sLOlvsIs l'svO^Ldil ^1 c!s sZIc-s

1.4. Vs^si^m1c»sc-ss» psc-s»ms^^11o^ r^s ^llc»c^lOris»i^s si 

mo^oi^uluL âsirici^oc» 2c» i^sgim cls gsc»si^s^oi^

vlc» I11s^â1c»c-â <1s spsc:1s»11 Is^s H14^, H22^, ss cic»c»OS^1s

ciZ mOcH^lnLi^sL loi^â^lsi moîc»i^»_»Illi s»s1c»»i^c»c» ss nc»c»^c»^m

i"s1â^1si:

ci)

ic» nLf-s:

c» - ^cii^s^ls» i^Olc»c^ll1lli?

— c»llmZ!^c»1 psi^snkil 1c»i^ cjs pc»11 s^âlOi^icii;

- ^c-ssvssi^ s c^s si 1msc»1s»!"s sîslOi^ic^Z;

s — slllsiSSâ^SS.

HIctc»sns»!"ss s ssls cis^1c»11Z cis ki1c»ci cji^si^sc»^â cI1c»1^s 1»^i^s^1s

LZmpc»1ll1 2c»vZi^^i1c)i^ c»^ 1 i^c»1c)i^1c5Z c»:
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72. -72 
—------<0

72
(2)

03^6 in N69im c!6 96N6N3dON 68^6 N693div3 (n>n^; 8<0).

punând oondi^.i3 (2) N6l3^i6i (1), 36 vd^in6:

S-I-N^<0 SâU 72-^ >1 (3)

oin N6l3^i3 (3) N6?uid3 o3 3iUN6O3N63 8 86 PO3d6 0ONdN0l3 
pni n:

- MOdi-fio3N63 num3nuiui d6 poli 3d3dOnioi;

- MOdifiO3N63 1"n6OV6n^6i d6 3liM6Nî,3N6;

- MOdi-fio3N63 1^un3^i6i NOdonio6.

In 3^3n3 d6 3068^6 M6dod6 d6 N69I3N6 oân6 8und PU36 in 

6Vid6N-y3 pnin «^6i3^i3 (3) 86 M3i OUNO8O ^i 3ld6l6 d3?3d6 P6 3-fudiul 

03N30d6Ni3dioi 1ON M6O3NiO6 ?i 3l6 N69imuniion d6 -funo^iON3N6 3i6 

MOdO3N6lON 33iNONON6. ^063^6 M6ll,Od6 86 l"6-f6N3 13 MOdi-fiO3N63

1^6N3iunii d6 3liM6Nd3N6 3 moronului 33ino^0n 83U 13 3l i M6Nll,3N63 

modonului 38iN0NON dnif323d ou î.6N8iuN6 38im6dnio3.

^1d6 M6dod6 d6 N69I3N6 3 ^U03^i6i MO^O^Uiui 33i^O^O^ 36 I^6-f6^3 

i3 -fui^o^i ON3I-63 3O68-dui3 5^! 06gim c!6 öud13 3liM6^-d3I^6 33U

L3303ct3. l)6 336M6^I63, 36 OU^O3O PO8 i d i 1 i-^3^ i 16 (^6 ^6gl3^6 pf^in 

LON8il,^UO^i i 8p60i3i6 3l6 MO^Ok^Uiui 38i^O^Ok^ 33U p^if^ OOM3l^3 1o^ 

p«"in impul8u«^i.

ciocli-fi 03^63 ^um3i^uiui c>6 p6k^60fii ci6 pOi i 3i 3î.3^O^uiui unui 

MO^ON 33inonon 36 PO3^6 -f3O6 NUM3i cl3O3 MO-dONUi 38inONON 63^6 

LON8-f,NUi 8p6Oi3l IN 3068^ 3OOP. LON8i,NUO^i3 8p6Oi3l3 OON3^1N 
cii8PUN6N63 P6 -fi603N6 -f3^3 3 5n^3?un3nii 8^3^ONiO6 3 oâ^6 ctou3 

26MidOdiN6 O3N6 PO^ -fi 1693^6 -f i 6 5n 86Ni6, -f i 6 ÎN p3N3i6l (-fi9UN3 
10).

l_693N63 86Mi dodi N61ON ÎN 36ni6 86 PO3î,6 -f306 -f i 6 in MONî,33Ul 
in 8^63 (-fi9UN3 10.3), -fi6 in MON^33 in -dniun9^i (-fi9un3 10.d).

l_3 1693N63 86Mi dobi N6l ON in P2N3161 , MON^33Ul 36 -f306 in 3^63 

cludi 3.

^N6O6N63 cl6 13 MOnd33u1 in 3ll,63 83U in dniun9di 13 MONl^33Ul in 
8d63 dud13, 36 N63ii?63?3 3^3 oum indio3 30d6M6i6 ind6NM6-
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clisos clic» l'lyc^s 10. s 10. d.

discidi dum ss ^ss1i?ss?S li^scisdss cis 1s 2p psi^sci^l cis ps11 1s 

p ps^sul^i cis ps11 ^s pssls cll^ 11.

k^ltzlll^S 10, OO^SIt^L^lâ dOdll^SI ^Il_»1 SIlä^Odlll iS MO^Od 

ssisici^Oi-» psi-»1»^o sdl-»1mdL^ss cis psll.

^LYUk-S 11.

-sdsnsi^ss cis 1s 2p psi^scikil 

1s p psi^scii^l cis ps11.
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k6gl2N62 vî^6^6Î l2 ^N6S6N62 cis l2 MON^2^jul în 8î,62 simplu l2 

msn1l.2^ul în 8^62 6udl3 86 f2S6 su suplu SON8^6N^ ( e^-0^ ) . In -figUNĂ 

12 8UN^, PNS^SN^Ä^S S2N2S^6 n î 8î. î s î l 6 66 N6gl2N6 S6 86 sd^în în 2S68^ 

S22 .

^îgunâ 12.

02>2S^6Nî8^îsîl6 66 N6gl2N6 

sb^înu^6 pnîn SOMU^2N62 nu- 

m3nuluî 66 psl î pnîn 1^N6S6- 

N62 66 l2 MON^Ä^Ul 66 8^62 

8împlS în 8^62 6udl3.

IN6S6N62 66 la vî 1^622 n^ la n^* 86 ^2S6 pl6sân6 66 l2 punsîul 

66 funs^îSN2N6 6, 66 P6 S2^2S^6N18t,î S2 66 n6gl2N6 vv, în puns^ul v 
66 P6 S2N2S^6Nî8^1S2 66N6gl2N6 V, l2 2S662Hî viî,6^3 n^ sa ?-j 

puns^ul s, 66 un66 apoi PUNSî'Ul 66 -fUNS^îSN2N6 86 66pl2862-?3 8PN6 

punsî. în S2N6 -funs^î ON2N6Ä moronului 86 8^âdî l î 262^3 l2 vîî,622 
ungt^îul2n3 n^*.

Vup3 sum 86 Od86NV3 2S628î,2 1^N6S6N6 86 -f2S6 pnîn -funs^îsn2- 

N62 moronului în N6gîm 66 -fnâN2N6 SU N6SUP6N2N6 66 6N6N916, sup
lul 66 -fnâN2N6 ssnî,nîbuîn6 12 8S366N62 v1^626î UNg^îul2N6 66 l2 n^ 

l2 n^*.

Luplul 6l6S^NOM2gN6^i s 2l MO^ONUluî 28însnsn î,nîf222^, în 

N6gîm 66 g6N6N2^ON 68^6 62^, 66 N6l2^î2:

V —__________________________s______________
/? 

2irF^ l ) 2* 
§

(4)

în S2N6:
- suplul 6l6S^NOM2gN6^îs 2l g6N6N2^ONUluî ;

- numânul 66 f226 2l6 8^2î.snuluî;

pj - num3nul 66 p6N6S^iî 66 POl î 2î 8ll,2^ONUl uî ; 

- 1^6N8îUN62 8^2^snîs3 P6 ^223;
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— I^s^islso^ 2 2oliv'L 2 l22s1ok^ sl2lo^llllli;

«"s^islsol; 2 2oli^/L 2 lâ^sloi^ i^oloc-oloi;

s — 2luosci2i"S2;

— l^scivso^ 2 i^s,lslsi cls 2limsol2i^s;

X^ - i^s^islsol^ 2 i^s2nli>/L 2 sl2loi^uloi;

X.) — i^s^islsol^ 2 i^S2c?liVL 2 i^olo^uloi;

2 — cioosl2ol2 sl2loi^uloi (c?2i^s I2 polsi^i ^iclici2ls ss po2ls

cioosiclsi^2 2^1).

V2HZ ss ools22Z cio X^ - i^s2ol2o^ 2 cls clispsi^sis lol2l^

(X^ " sX^) s,i ss Iriris nool i^sl2^Î2 (4) clsvios:

ScipI^I M2XÎM,

ooi^sspoocls 2loosc:Ai^ii

^pliciZocl i^sls^is

M2ximÄ s^ :

s

sO!^sspc»c»?Ä^c)i" i^syimullli cls yscis^2liOi^

cls1is^mic»2^s cls i^sl2^Î2-

sc?» 
—<L> 

<^s

(ä») psciîi^ll i^sl2^Î2 (5) i^sisss 2lllc»sn2^S2

Icilcrcill2.ricl Tci i^sl2^i2 (5), 2I 

I^sl2^i2 pi^scisclscl^L, I2 ^llc»^ic»ri2^s2 

L^plul M2xim:

c?^--o,2ZS-----

llc»sn2i^s2 s rill s^, cl2^Z cls

Tc» i^syim cls ysc»si^2^Oi^ r^s?llI^Z

r>r/i
- - ---------- (6)

iri V2lc)2i^s 2dscrI«_^S sslis

^llc»c:^ic»c»2i^s2 Tc» i^syim cls msliO^. Ss 

^i^Zc»2i^s cls 125...2S0 kl>l, ^ctc»ci^is cls

cici pct^ic» M2i M2s^s clsciZI I2 

pol i^s2Ü22 2sllsl loi^^s cls 

lipol ocimL5-oI cls molo2i^s
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öS î,^20^1u^6.

s^6o3^1l6 ö1n M6O2"18M6 ^1 k^62l8î.6^^6l6 ö6 k^2^u^3 M6O2^>1o3, 

20^10^16223 5^ 86I^8U1 -f^ä^l3^1 1 , 28^61 03 PU^SI^S2 öS -f^3^2^6 68^6 1^1 

96^6^21 M21 M2!^6 ö60ä^ 062 ö6 20^10^2^6 ("!000M0^1v3 6l6Ol^1o3 PO2^6 

f»"ä^2 ^6OUP6k"2^1v, 12 O v1^6?3 ^1 P6 O 2"UMli.3 P21^î'3 Uk^> ^^6^1 ö6 

^O"2^j M21 M2I^6 ö6Oä^ 061 P6 O2!^6 51 I^6MO^03, OU 20662^1 v11^623, P6 

O k^2Mp3 OU 20662^1 ö6Ol1v1^2^6 ?1 f3k^3 8Upl^21 "O31 2 1 ^62 MOî,O2^6lO^) 

civi, t11^.

^612^11 16 ö6 ^2PO^"d2^6 12 8^2^O^ 2 M^lmIlOl" ^1 X^ SU^'d:

5-
2

7N^

p6riî.^u soui^^ol ^Olu1 i,, ^1"ä"ö 00^1^ 03 m^. - 2s.»

- 1/2 ^1 - 1 , S6 oö^1^6:

^'i

5^ 02^6:

k^z - ^62ls^6f1^2 2O^1v3 2 ^O^Os'Ulul;

x^ - k^62lS^6N^2 f-62Ol^1v3 2 k^O^O^Ulul;
- fium3^u1 ö6 5^-f3^u^3^1 P6 f223 12 8^2^01^ (m^ - 3);

- num3s^u1 ö6 8p1k^6, P6 f2?3 2I6 8^2^Ok^u1u1;

- f2O^Ol"Ul ö6 5l^f3^u^2^6 21 8^2^0!^u1u1;

- k^um3^u1 ö6 O^68^3^Uk^1 12 
t>1^m3^u1 ö6 O!^68^3î,u^1 12 8^2^Of- 86 O2loul6223 ou k^6l2^l2:

VslOi^ils 1ui ciz îri c!s numSnul cis poli, ss po^ scisp^s

ciisi rskslul 2 1^17^, ^22^.
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V3loi^îl6 oos^loÎS^^ului (2p)

2p 4 66 12

4-6 3-5 3-4 2-3

cis 0^6211.3^^^1 2^3^01^ ^1 c!1^ ^o1^o^ 1^6dul6

^68pSL^Äli,6 35>um1'd6 OO^c! 1 ^. 11 . ^62u1^3^6lS 23^12-53031^03^6 26 od^-i^ 

oäs7ci 2^. cl1f6^3 ou 15-30 X fs^L 2^.

^3o^o^u1 cis în-fZ^u^â^s 31 1 1^^1-5323^6 î cjou3

ou pas cHâms^^Ll 22 poli. 3d3p^3 cll^, -dLdslul nk^.3.

lâdSlul fl^.3

V3loi^1l6 ^LOliO^ului (q^)

c>b 23456789

0,966 0,960 0,958 0,957 0,957 0,957 0,956 0,955

kî.âî. 2§> oâl^ ?1 2^ -d^sduiS 2L fie u^ numLl" ii^^^Sg.

^Sl^-d^u O î.6^2lU^S OO"2^LNî.S 3 ou^s^^ului c>S 3l 1 M6^li3^S, OUI"d3 

e^ls) SS ^SP^S^I^I^Z 03 -f1gu^3 13. eâl^c! - 1 < 2 < 0, fu^o^-j 0^31^23

oo^62pu^cis I^ogimulu-i cio gSN6^3î.OI^, oâ^d 0 < 2 < 1, -fu^o^l 0^13^23 

OO^62PU^ci6 regimului ^6 MOî.O^.

pk^-jn U!^M3^6, 1713^1^3 32is7O^O^L -fuk^o^.-j Of76323 ^Sg-jm cis

92^2^3^01" PSN^^U 3lUN6O8l^1 OUP^iN26 inî.^6 0 ? 1 -1 .

^igu^3 13.

03^30^6^1 2^-j 03 Lg ( 2 ) .
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^illl^di dZi^ plli^dss moiosdslod âsir^ddoris esis cjs odclirilll â 

si_îis cjs ss poi âclmiis spdoximSdils L6H:

- ds^isissi^s i^iZ^lldZdii siâiodids d^ ssis iosdis midZ 

dspodi di_t dsüisissi^ä Ii-»iA^dAdii doiodids d^;

- ds^isissi^s d^ 2ds ^i ss vâledi dslsiiv midi;

— vslesdsâ sxpdssisi (d^ si^/s) ssis ioâdis mid^ isi dLpcrdi 

dll pâlidâilll sxpdssisi (X^ sX^) ^i posis ii sisyli^jâi^;

- sxpdssis sumsi pLidâiids cjs dSLdiâsi^A ss posis sxpdims:

(X^-s^z) "-47r- (^*sl^)

— 2or-»â lifiiâdS s dsdsdisdis^idii cls mâyi^s^i^sds s

md»iodllli_li, sums (l_^ sl-?) âde vslodi spdosps doi->siLi-»is.

îi-» doi^siclsdâds âdsstis simpli^idÄdi, sxpdssis dllp1<_illli 

c^isi (4) sds fodmâ:

^-, ^1 . ci4)

(27r)-d^â^)-' s^

isl dâdS -

I_z - isicllldis^^ s si^iodid^;

I-? — isicllldiLli^ s dcriodid^ dâpOdiâiÂ Is siâiod.

Iri ipois2s nsyIiiSldii dssdisri^si cls clispsdsis ^i s ds^isis^-

^si s^âtiodllllli, isrisillr^ss ps d^clsiS cls ysi^sdâiod vs ^i:

^l." (15)

d2dS:

ik^ - isrisillrisâ siâîodidA ps

- ^dsdvsri^ s siL^odicĂ;

- i-»i_imS dlll cls spids ps l'L-'L 1s siâ^Od;

— ^Ldiodlll cjs Ti^^HlldSde;

6 ^ - vsloâdss msximâ" s ^IllXllllli ^ssdidlllâd.

Il^ âdssi dâ2« pi_iiedss clsdiisiL Is doriv^diodlll sisiid cls 

^dSdvss^^Zl vsl ^i:

^-Zr/i^LOSP lIL)
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I»-» 

ciOS P — ^sd^Odlll c!s

i^ssd^ivL LdsOdbl^S Lis Iâ ds^sâ vâ 1^i:

L?»3i/i^sinP li^)

âslsiddor^ ss^e cls dsls^iâ:

1»-
zc^^ciosP

^-cr cis)

2i^ nsds:

ysns^siiO^uIlli Ls1sic:dOi->;

— vils^â cls

Ii-» sllduspi^ollll 1.5. sslis i_li-» pdOydsm cls cls^sdmIsiLds â

psdsmsIdllOd cis ^llsid^ioriäds pssiîdll yssisdLliOdlll ssli^cidOi-» 

sxsulllâl I>» limdâ^j k^sscisl L.O.

I'ip^ll molod^Illi cls dsspsu^lv pâdâmsldii cl^

l'^sid^iOsisds si_î5i1 impi^i cls dOricI1^i11s ds^s^idiâdlll^i âs^pdâ vst->i- 

noli_l1«_t1 c!s (ciZIA^Oi^i—Mâi^^A«

ii-»s1iâ1â1iS, sisussâ^ ^^Zk-»âi^s) .

clstiLlîâlie sspâi^s^s ss poî sx^iricls mo1ok"i_ll

âsii^cn^O^» dl.» insitis ssi-t n«_» cllldlA dolivis.

1.4.2. 6ssisi^sîOi^ ssl^nr-Osi Tri i^sylm cUsismir: sll^oexcil^s^
!>-> dS2ll1 T»-» ciâi^s i^s^ssllâ siu pdlms^^s, dsspscillv (iZi-»ci r^-l 

sxlslZ sl^s vsl^idOls s^Lds cis pOdsilds ssi_» msds, ss^s

clsdllplâ^ cts lâ dlddlll^^I c!s isiLl^A

k^si'tOmsr'illl cls sisscicisp^â^s s s^sdyisl dsd^psdâîs sstis sssl^s^i 

cjs 1â clivi^Od cls ^ssislll^s pdlsi îi-> lil^is cls

dOsi^scil. ^^^OSxcil^L^îâ ssîs ssiyudâliL cls îs dslsdls cls ciOi^clssiss- 

Iosifs ctisi ydllplll cls â1 ii^vsdlOdlllui pdli^ Lpdli^cisdss

sllddssIvL â ^îdls^OâdsIod âdssîlll cill O ^dSdvssi^S cis Od1

msi mâds clsuZti irivsdliOdulul, sslylldZi-^, 2,-» âcissls

ssiedylâ i^sâd^lvZl â ms^ii-»i1.

I,-» momssi1<-îl Tsicispsdii ^dZsiZdil, 1s 5odi-»sls cls ii^ldsds âl^ 

1sivs^lOdll1«_»1 ss di-tpIss^A O pssiîdll ciislpâdsâ pl_l1sdii 
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sslivs (1-iyu^s 14).

sulssxciils^isi ss ^sss cls lâ O sui^sZ âuxilis^Z 

suplâk^ss Ii^l^s^upAls^uIui K. ^sssl l^li^s^upAlOi^ i^ZmZ^s ciupiși 

PZi^Z sZi-»cI isi-lsiuciss ciâiZ cls cls iciclus^is iucui^icrclZiicl cis

ysnsi^is^ clspA^s^is ps ssâ s sui^ssi suxilisi^s. l^isssi^s vskiinOl 

cjispusis cls O dsisi^is cls ssumul sicriul pscli^u âsîyu^âi^ss ilumicisiu- 

1ui Ici ss^ul sLclsi^ii i^s^slsi cls ciui^si-, i SOciiic»uu.

Ic? cisciiiciu^c-s, sxsiis^is ssis Lslyu^siZ pisici msciâciismul 

ssmuis^isi icivsi^is^ului , lULH. -

Ii^vs^icrc-ul ilic»cl clssuplâi cls îs i^s^ss, ms^isiâ pi^sis si-»s^yiâ 

i^sscilivS i^sssss^A mâyi^sli^Zk^ii ssls cls lâ (loniIsi-isslO^i-ll L p^ii-» 

msciâsiism^I HOM<_î1â^isi ii-»vsi^lOi^llIui, isi^ srisi^yis sIssîi^iciZ âulivĂ 

cl^ ss^s c^ispllsis O clsdi^sâ^A , ss^s O clisipZ s^d

^Ok^mÄ cis ciZIcllli^Z.

^îylls-s 14.
Lui^sms sIsnl^ÎLZ p^is^cil- 

PSIZ S Lis

1sicii_tci^is slllOsxciilâl.

sluclls^ss ssssl^l k^sylm c!s ^^^n^lOsiâ^s s tzSsis^âîO^ll- 

Iul âsil'tcii^Ol'». ss Tsilsciuls^ls o ss^smL sIscili^iciA ss^iivâlsi-»lA îr^ 

ciâ^s i^s^islssi^s i nspâsilâlsâ L din yi^upul c!s slisiysi^s sui^l 

clisl^idulls ps ^s^sls ms^ir^ii, r°S2u1 ^s?isls!->^s 

^issâ^s

Ss^smâ slssîf-isS sskiivsIssiIiZ pssili^u s ssls pi^s^s^lslZ

lsi ^iyui^â 15.

Vslss^ss i^s^islssi^si isi ^ui^s^is cjs ss clsc^ucis cli^

syslilslss pulsi^ilO^ sslivs clisipslis î»-» ss1s clouLt silus^ii:
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K^A-Z^d-LOSP)-

Liim nA l_l^ - 2l_l^ / n. vin syâliiâisâ pdisnii in liclnsni

cisnüncici ci^ pll^s^ss sciliivÄ clin mâ^inZ-

^-3^.cosP

liA-

LOSP-

l20)

l21)

isi^

(22)

iS. 

Scit^sms sIsdik^inA sci^ivälsniZ 

monO^ilänZ s ysnsnsiOnct1i_ti 

ci^ inc^crd^i^ s^iosxciiiä^.

Lspsciiisiss ss clsisdminZ clin sysliiâiss pclîsnilOd

^sâdiivs ^inZncl iiOnli sZ ^i^scivsn^â â yncip^lcti cls siin^sds clin 

invsi^^Od ssis cls ii^si O^i msi ms^s clsdZi ^nscivsn^â cls is^ ids s
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1 nvSN-donul ui:

?i - 3^/ öS unöS nS^ul-dZ:

(7-^(7 (23)
2

eunSnî,ui nSLL-div öl" MS^inZ LS öS-dsnminZ IN -fUNL^ie öS -ssNSL- 

VSN^L s-dS^OniLÄ ^i i^SnsiunSS 12 in-dNÄNS ÎN invSn-don

^c7VZ-3^d^.siri<p) (24)

Lum - 3^/^, NS^ulî.3:

3^<7^-zr/bd^.sinP) (25)

linänö LONî, oZ: - /2 / ir, Oö^inSm:

^^^<7r^-^siriP (26)

3au ÎN -fUNL^iS öS LSPSLi^Ä'dSÄ

î^c^^-^.sirIP (27)

pSN-dNU MÄ^iNÄ LU PÄNLMS^nii LON-foNM SL^SMSi öin -figUNÄ 15 SS

SLNiu SLUS^iilS ÎN sis^smu) öS ÄX6 (ö,q) LÄNS SS NO'dS^'dS LiNLI^ON LU

Lâmpul 1NVâN^iî,ON, LONSiöSNänö SlUNSLÄNSÄ NSgL^ivZ:

6 ts -"id ^ 3ct

^sc. ^Pl-z ^ Lll

0 - -s^ 1 - ^ s-c!

0 p>-°

(26)
LÄ^UNÄ^iS L i NLU 1 1l,u 1 u i MLgNSil,iL SSi^S un f3Lî,ON imponî,ÂN^ în

BUPT



* 2 (2?)

<i!s â^^OSxcii^âli.

Isic^llci^ivi^â^ss c>s msysie^i 1-^ 2 mss Î5iii vâ^isdilâ.

clspÎ5i2Z5ic! c!s -fl^x Hi c^s nZmp«.i1i_li.

I51 sis^sm^I k^O^i^Oi^ cill nZmp^Ii_li, iri s^â^iori^^,

^ivi^S^ils cis ciispsi^sis ciss s^i^li nsls s1s mâ^ii^iî i-ssls.

ms^ii-lii Ii-> i^syim cls si_i1iOsxni^s1i sci^iss

sis^smi_t1 L!lssici:

crv)

Lâk^âli^si^is^icis c!s vsi^iâ^iâ irir^^ciliivi^Z^ii cis

ci,.t pi^s^ssiliâîL Î5i ^iyi_ri^â ÎL.

1" Ioxt_»I .
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Loi^i^is cis soliosxsiiâ^is â ssl^smsi clic» ^iyc»i^â 15 ssis:

^r^-o l-i)

>-^c1s V^ ssîs scimi^âc»^ â c-s2is1sc»,isi ic» pâi^âlsl sc» cispâsiisiss 12^

1

^sF
l22)

iâi" v^ ssi^s sclmiiâc»^ â cls ic»^i"âi^s â Mâ^ic»ii cls icicllls^is r

— l22)
^oL'

v^ ssls Isivsi^sL impsulsl-,^ si ^Ok^mâîÂ c^s impsclâsiiâ siâiO^ic^L s 

ms^isiii îi-» ssi^is sll imps^sr^s ^O^oi^inS isi p^^âlsl cill sss cls 

msysisii^â^s -

^-_1_ ——â—____

llsiclsr

s 1

Ii^lOcillir^cl impsclâsi^sls Hll Vâloi^ils cls Mâi SI-IS ^i s^ssî^Zsicl

riâlciolsis ss Od^isis:
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(2L)

V -_______
" (^ä 

s -V--V-> ^>^-â^.-âv

c»c»cls: - ssss^sc,^ cis ciispsssis sliL^ssici^:

X^^ — sss»s^sc»^2 cis ciispsssis scr^OS2.ri^;

X^ — ssss^sc>^2 cis mâyc»s^Î2âss:

X^ - X X^^ - ssss^äii^s slisliOsisA ^s^älL: 

X^ - X^ X^^ - ssssIisci^L ssliOsisZ' ^sliâlâ'.

3s c»cr^sâ2Zt sc»:

Lll Lssss^s», i^sls^iils L^L>) (^^) clsvic»:

.

V — -S — ______________ <2S)

-^L-»-LX^ -------^S

-S______- cr?)

Ic»Icrsc»ic»^I ^sls^is (2^) îsi (^15) ss sd^ic»s:

3s syä1ss2Z pâi^lisâ ssâ1A, sZ1i ssä imsyiciäsZ sc» 2ssc>.
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——-
s______
L--S- -^°° s-

(40)

, ( — )
-------------- -------------0 (41)

V.L.----- —--2
- -

IL» eciess^L pi^Od1em2 Lie^e^mlL»Z^11 cie

mâyL»e^i2â^e IL» pe^lO2L>2 Lie 'f^ZLtL^e ^L»L»ci^1e Lie ps^Lme^i^ii me^lLtll, 

eL»poi^^Z c^OLiZ Lil^ee^H Lie ^IseLi^ii:

- ÎL» d22Li1 LIZL^ L»L1 exie^Z ^e2ls^eL»^L ^LipIä^Z le iii^^Lk^ee 

ÎL»ve^^Of-LilLii (ÎL» Leeste es? -- « ) ; ene^yie mecie^idL ee^e

^^sns'fO^mâ^A Ii-» Iii ^e2ie^ei->^2 s^L^O^ieL s^O^O^ieL L

ms^ii->ü.

^eeLsliZ si^Lis^ie i->Li e Lli_i e ee^l^I Ii"» ^^ee^iLi^es

'fer^ovie^L ( î.ensii_iL>i Is pe 'fsiie 400,..., 1200 V, eLii^e^î^I

pâriL Ie I00 , . . . , 500 ) .

— Ie 1i-»^^L^eâ 2>-> ÎLtves-^O^ se ciLlpIee^L o ^e^is^eii^A

^°-
^^eee^L el^Lis^ie ee^e Odliys^Of-ie ÎL» ^^ee^1llL»eL -fef-Ovisi^Z 

c^L^Os-I^L mo^lvâ^lllok- s^L^â^e îs ÎL»eepLi^LiI SLldciâp1^OlLi1ll1 1.4.2. 

Lori^i^llls impose c^e i_i.^.L.^. , ^41^, ^42^ p^evLc^ exisleLl^s

Odllye^Ok'le Is leeomO^lvele Hi î^eL»Ll^1Ie eledî^i^e 2

iL» seee^ ee?, r-el2^111e (41) peL>^k^Li svZLxl velos^e 

c^eviL»:

(42)

(42)
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Ic» Iocillic»cj PS H 8 Sll Välsi^ils:

l 44)

r? 

svsm:

<^â-V--V-,> -° .'->

^^sci^c»Zc»ci sslcicilsls ss sd^i^s s ssc»s^is cis yi^scic»! Lisi Ic» l_^ 

cis ^Oi^ms:

c4L)

c»c»cisr

D- l SK^ s -- - - - °"-- 1

l2K^,S^ 2

^, , s , '6- -'- )

^IsyIi^Zc»c! ^s^msc»ii ssi-s soct^ic» p^sclllssls Is pL^i^ä^ s 

i-säs^sc»^slOi^ cis ciisps^sis sc» slllc>sss^sä, ciic» sscl^s vsls^ilc)^ 

^Oäi^lis mini, ss crb^ic, psc»^i^ct nss^iciisc»^îi v, s^ 6 vsls^ils:
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) <4S)

6-^.K? (4«?)

Lu ânsâs^L, sslu^iâ ssuâ^isi (4L) ss^s:

^2^ 
x> x>

7 ______________
o2

(SO)

Domeniul cis sxis^sc»^Ä s1 isiclllL^ivi^Zl^ii l-^ ^uc»ci^ is cis 

s1lll-,scis^s ss^s Ici^i^s i^LkciZciicti 1s sscls^isi,

lSI)

SU sslu^iils:

cs2>
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L^ssLllâl^ sâlsalsis,

2î (i^ _______ L > lS2)

s^------" 2K (1-

Lâ sslo^iils sZ 1"is i^sâls, Li^sL^is sâ:

1?. frssIi^Zsitzs^sâ clOmssiilllui <i!s vâk^iâ^is l_^ - (s) ci^ moLli-

^iciâ^sâ I^i ^fe'
Lo ciât^ 5^^ ssî^s mâi mâi^s, ciomsi^illl <ils vâi^iâ^is l_ - ^(s) ssis 

mâi mâi^s.

Lâ âillsiys lâ SOlll^iâ sci^â^isi:

s^ s5!^ <- o, 

cu i-ScjSüinils - 0 i , / fî ..

Lâsict Z k^, <iomsi^i^1 vâi^iâl^ is - 1"(s) ss f-scji_tss 1â
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2 / ^7- X

în fi9US3 17 SS Ods6nv3 S3 pnin M1S^ON3NS3 1 U 1 s^.-z ÎNS6- 

P6NS3 fnän3n1-j 13 3lunSS3ni M3l M3n1 în V31O3NS3 3dsOlu1i.3 13N 

PÎSNci6N63 3U-dOSXSÎ r,3^î SÎ SS -f3S6 1 3 3lUN6S3nî M3Î MÎSÎ în V31O3N6 
LtDSOl U^3 .

V3S3 Î3 3lUNSS3nî MÎSÎ ÎN NSl3^,Î3 (50) SS NSglÎ9S323 1l,6NMSN Î Î 
ÎN s^, SXPNSSÎ3 înduS^îvî^3^,î Î M3^1NÎÎ (16VÎNS:

I, --  ------- Z—

S-I---------—

V3S3 ÎN 3SS3S^3 6XPNSSÎS V31O3N63 luî !_^ SS Î N 1 OSU i S^S SU 

î nciuSî.1 v î ^311.63 U^Î13 3 M3^înîî NSS3^UN3^3 (3S63S^3 -fiinc! ÎN^US^Î- 

vi1l,3'd63 M3XÎM3) SS Od^l^S 3lUNSS3«"S3 cjs 13 83^6 SS M31 3219^^-3 

3U^OSXSi ^3^.1 3 .

kSKDlvä^ci ^613^,13 (55) ÎI^ f-3PO^ SU S ÎNlOSUl^icl l_, SU

1 ^ciUS^-i vi 1l,3^S3 Uî,i13 I^6S3ll,U «^311.3 3 M3^i^1-i, 13^ -dSk-MS^Ul S3^6

SO^-i^S 1 ^clUS^-j v1 î.3ll,S3 clS cUspS^SIS Sî,3î,O^iS3 13 ^311,^3^ î^mul^i^ SU 
^3pO^1i,u1 (f^ / ^ > ^fg)^ îl ^Sgll^m, SS Od^-j^S:

2 / X X / 1- X ^cse)

Vin 1^613^-13 (56) ^62Ulr,3 SOl u^-j -j 1 6 :

^01 (57)

/ ^ _^ ^ ^§0 X

V3lO3^63 3lU^SS3^1i S^^ SO^SSPUNdS I^SSPSI^il P^OSSSUlul cjS 

3U^OSXS-j ^3-y-j S , 13^ ^6 pl6f-cjS^63 3Ut,OSXSlr,3^-iS-j .

IN -ssUNS^ÎS dS p3N3M6î,ni 1 MO^ONUlu-j 3SÎNSNON dS î,^3S^1UNS SS 

PO3^,6 cj6î,SNMi N3 S3N3S^SN 1 Sî, 1 S3 l_^ - ^ ( S ) , s^.- .
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i-scupsr-stS .

Ls^ssiisi^islllis 1^ - ^(s) ci^siOscillliS obliyslO^i^

psciii^ci cistisi^mlcis^ss sis^smslo^ cis i^syls^s ^1 ciOmsc>c!S (^, 

ssp.III). vomssiilll cis ^i^scis^s si^ pctliss ^1 sxiiic»s cisciA s^ svss 

vslsi^i cil^si^liis cis 1s vslOS!"ss msximA sp^s sl^cls^is sc.^ i^s^is^si^^A 

cisciOc>sciiisiiA,

Ls msi s^c»crsci sllis c-syimcti^i cis ^Zc»s^s s1s mslOi^cilcri 

ssicicn^Oc» ^i^Zi^si^ss cisci^i^scicl^sciii (ssl^imdsi^ss ciOc»sx1llsiii

1s i^s^ss s cisciA ^s^s s1s sîsiis^llllli) , ^i^ZciSk^s scidsic,li^Oc)Z 

mc>siO^s2lnA (isi^i^Oc^ocisi^ss Tii uii^nciililll i^O-tioi^ici s ms^1c»ii ssicin^Ocis 

ci».» ic»s1s s llc>si i^s^islisi^^s vsi^isdils) ; ^i^scls^ss p^lc» Icivs^ss^ss 

s1llc>si ^s^s, ^i^Zl^si^ss p^1c> s1 imsi^îsi^ss sim^lîsciL cill 

cisllA fs1«_l^i cis slli^sc>^i (pi^ic, îct^Z^ci^sk^ss sîsliO^isL ^i^sc: slmclllisc» 

nc^sc»i^1 s1 lis^sislilvi psslis cisi^s ss sllpi^spi_îc»s cr cic)mpOc»sc» liÄ 

cicrc»1iic»llA) ; ^c-Zi^s^ss Ii^ i^syim cis yscis^sîOi" s^lssxnilsii (msHic»s 

ssic>cm»c»Ä ss ciscicrc»sc:1ss^A cis 1s i^shss k^Amsc>s ciOi^sn^s^A 1s O 

dsiis^is cis sc)cicisc>ssiic)si"s) ,

^sciii^ll 1i^sri^ic.^ss sIsci^i^iciZ ^si^Ovisc-Z, msliO^lll ssic»n^Oii 

l^i^s^sii p^s^1c»1A ii^iisc-ss cicrsk^ Ic» cisciZ i^stzimll^i cis l'^sctsr's: 

^i^sc»s^ss sc^ i^scictps^s^s 1s »"c.t1s^ss s>_ip^ssic>ci^Oc»Z ^1 ^i^sc»s»^ss Ici 

i^syim cilcrsmici ci<_l Ici sl^sclil (^k^scisi^s ^SOS^siilnS ) .
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1 .L. ps LäluuIä^Oi^ s psi^âmsî^Ho^

yesisi^sîO^lllui sslsiu^Ol-» 

SIV 02 - vsls^mims^ss ps^smsl^ilo^ molo^^I^i ssimu^om 

lä u«_tlsus Sl_»p^âSimUUOMâ 

<-»sss u»^1, p^lmlsr^; 

vsu

l"»1, m , pl, »_l1, ms, i^1, i"2,â,x1, x2, uos, sim,s,^1, Ly , Lmy , sis,6,6, II, k^6 , ,

^10- i^ss l ;

dsyim 

ul ^sur^; 

s^1 :-520*2*^.14/L0;

--1022*2*^.14/LO;

P1--I2;

<_^1 --2^0;

ms:;

^1--0.^2L; 

»-2-^0. >64; 

s: -I;

x2:^4.I2L;

uos --0.62; 

sim : ^0 . ^»21; 

s:-(m1-m)/m;

u6:-i^1-«-ä*^2/s;

^10---i-I^-i-2/s;

0y----(ms»p1*^1*ll1*sq»-1i(2)/s)/ (2*2.14*1-1*sqi-(i-6)-^sq'-(i-y) ) ;

Lmy - --0.2^V* L p1*6I*61) / ( t u1*r-1^sq^ () ) -»^1) ;

I1--U1/(sqi-^(i-10*'-10-^i-«?*5-^) ) ;

6--H.*61*II*UOs::

sliä--^*61*I1*iiOS*100/ 14* (si/LO) ) ;

0--^*61*I1*sim;

^»uilslm ( ^ ) ;

^»uilslm ( " ) ;

^uilslm(" );

BUPT



^»"ilslo ( '^â^smobi^ii mobo^uloi ssiocii^oo lâ i^olsi-o sop^ssioo^oos')-

) -^i^üolo (

^»i^ilslo ( ' ) ;

^i^iis1o(' - -------- - ) ;

«^^iislo ( ' ^si^smoii^ul Limbo! Vsloâ^o Ooii .MâS')-

^i^iiolo( - — --------- ') -,

w^iislo ( ' ^looooâl^sâ s , s: 5:2 , " ) ;
^i^iiolo ( ' ^I^suvoolâ fi - ,fi-5-2,' ^2' );

^i^ibslo ( ' Loplol ,Ly - b - 2,' . m' ) -

n^ibolo( ' Loplol Lmy ',Lmy:b:2," k^I.m' ) -

^i^ilolo ( ' Loi^soiol 11 ',11-5-2,' ) .-
^»"iislo ( ' scibivâ , k^-5-2, '

^i^ibolo ( ' fîsobsmsobol " ,obs -5:2,'

^i^ilolo ( ' i^oscilivs O 6-5-2,' van ');

^i^iiolo( — --------- ').-

Io-

^»^iiolo (I.LI',

^is-iiolo (l-L^, ');

^»-iiolo (l.LI', ' ');

ni^iislo (l-S's,

^^iislo (I_S^, ^si^smsbi^ii mobo^oloi ssiooi^oi-» lâ I^!_llsi^s

s o p 1^ s 2 i o o O N s ' ) ;

^r^ilolo (I_L1, "_________________ — ' ) -,

h^ i 1 s I o L l_ S ^ , ' ' )

i^i^ilslo (l-LI, — ---------- ' ) ;

^»^ilslo (i_L1, ' k^L^SMOb^lll Limbo1 Vsloâi^s 6s^i1 ,mâs - );

^»^iislo (1.S1, — ' );

^i^iiolo (t-LI, s ',s-5-2,' - ' ) ;

^»^iiolo (l-SI, f1 ',f1-5-2,' «-in ' ) ;

nf-iislo (l-LI, Lllplul Ly ' ,Ly - 5 - 2,' d§. m ' ) ;

^i^iiolo (l-LI, Lmy ' ,Lmg - 5-2,' l^I. m ' );

n^ibslo (l-SI, Ii ,11-5-2,' ) ;

i^i^ilslo (l.LI', " k^ll^si^sL sci^ivs , - 5 - 2, ' ^1 ');

w^ilslo (i-LI", " k^si-tclâmssi^ul ',siâ-5-2,' X ' ) ;

^i^ilslo (l_L1, " ^ssd^ivâ 6 ' , 6 - 5 - 2, ' V<2»5k ' ) ;

^»I^iiolo ( I_L7^ , ------------------- — ' );

soci.
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(SIV 21 - Simllls^s yi-s(i^s s vsi-1â^1^1 cillplul^i ysr^si-âloi- 

cls si>

Lorzii 1^1-1100*2*1^. 14/L0,-

p1-1L;

1-220;

ms-?;

1-1-2.4;

1-2-2.4;

s-1;

X1-11.L;

>r2-4.S;

ciOS-0.V^2;

siii-0.2154;

vsi- s, i-», ii2 , (1, Sy , Lmy , slâ , p, 8,11,1-6,1-V, 1-10: i-sâl ;

, 21,q1 , q2,yc! , ym, ny1, dy2: ii->^sysi-;

Isdsl s1;

ml i-^cii-;

ycj: -Lislscil;

1^»i 1yi-sp!-i (ycl, ym, ^ ) ;

1( tzi-spt-ii-ss^1 (i<>yi-oi< 1->âl^(1);

1(10,2S0, , 250) ;

11^s (L25,245, L150,250) ;

Il5is(L25,255,L»150,250) ;

I1sis( 10,10,10,^00) ;

Iisis(5,15,10,10) ;

Ii^s(15,15,10,10);

I ii^s( 50,245,50,255) ;

I1^s(«?0,245,î?0,255) ;

Iisis( 1^0,245,1^0,255) ;

11i^s( 1^0,245,1170,255) ;

Ii^s(210,245,210,255);

11^^(250,245,250,255);

11sis (2<?0,245,2^0,255) ;

I1r^s(1Z150,245,15^0,255) ;

I1i^s( ^170,245,15170,255) ;

BUPT
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11^(410,245,410,255);

I ii-»s ( 450,245,450,255) ;

11«-»s(420,245,4^0,255) ;

11f-»s ( 520, 245,520, 255) ;

11i-»s( 5^0,245,5^0,255) ;

O<_^^sx^x^(L20,2L0, '^' ) ;

( 560,260, i^Ol/m1i-»' ) ;

Oi_t11sx1ix/(10,2L0, ' 150' ) ; 

o^1^s):1x>(40,2L0, '250' ) ; 

o^litisxIxx c^O^LO, '250' ) ;

Oll11sx1xx(120,2L0, '450' ) ;

O<_!l1sx1xv (120,2L0, ' 550' ) ; 

o<_i11sx1xv(210,2L0, 'L50' ) ;

O^llsxlix/(250,2L0, '250' ) ; 

O<_î11sx1x>/(220,2L0, '650' ) ;

Ixv ( ".0,2L0 , ' 250' ) ; 

o^llsxlx/ (220,2L>0, ' 1050' ) ; 

o«_i11sx^xv(410,2L0, ' 1150' ) ; 

O._^1^x1x/(450,2L0, ' 1250' ) ; 

O^11sx1;;>/(4?0,2L0, '1^50' ) ; 

O<_i11sx1x),(5^0,2L0, ' 1450' ) ; 

o^.11isx1x/(520,2L>0, ' 1550' ) ;

1(6,2L0,12,2^0) ; 

6,220,12,220) ; 

6,240,12,240) ;

11i^s (6,2^0,12,2I!0) ; 

11^^(6,220,12,220); 

11^^(6,210,12,210) 

11fis(6,200,12,200) ;

11s^s(6,120,12,120) ; 

11"s(6,160,12,160); 

11i-»s(6,120,12,120) ; 

11^»s(6,1L0,12,1L0) ; 

11>-»s(6,150,12,150) ; 

11r^s(6,140,12,140) ; 

11>is(6,1^0,12,120) ; 

11^»s(6,120,12,120) ;
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1ins(6,i10,12,1i0);

1 ins(6,100,12,100);

lins (6,^-0,12,^0) ;

lins(6,60,12,60);

1 ins(6,^0,12,20);

1ins(6,L0,12,L0);

1ins(6,50,12,50);

lins(6,40,12,40);

1ins(6,150,12,150) ;

lins(6,20,12,20);

ooüsx ix v( 1,250, '0' ) ;

Olliisxixx(10,150,'100');

s^iisxixv(10,50,'200');

s^iisxix^(15,15,'Ly') ;

o^iisxixx( 1^,150, ' ;

----155;

? 1 - --0 ;

q1 ---10;

n2:—1;

n:^(^-»-^1) *2*15.14/^0;

:-(ni—n)/n;

ü--n*p1/(1-s);

s-6: -^1-^s*i^2/s;

^^?---x1-»-L*x2;

i-10---»-1-»-i-2/s;

:---(ms*p1*ll1*ll1*sqi^i (2)/s) / (2*15.14*i1*sqi^ ( ^6);

1 - -i^Oun^ (;

6y2---250-6y1;

puipixsl(ql,6y2,2);

q2:-qi^4;

si--i-^i-»-i0;

n2: -2-^21;

n - - ( -^--1) *2*15.14/L0;

s:-(ni-n)/n;

il:-n*pi/(1-s);

^6: ^1-»-ä*^2/s;

^"?---x1^ä*x2;
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i-10:^»-1^^2/s;

8y---(ms*p1*i_t1*,_l1*sqi-1i(2)/s)/(2*2,14*1-1 *^q»-( ,-8 )-»-syk-(>-<?) ) ?

8y1 - -i-olllic! (8y) ;

8y2:-2S0-8y1;

I1i-»s1o(q2,Ly2) ;

q2:-q2^4;

i1- ^1<-1400 yOliO s1;

i-sscl I i-»;

siicl,
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II. 3^3^3^3181-1311.03 V8 33^^38

33331101-IV8333 838313138 LU N313638 ^8II1333!18 

1-313^2^1-8

2.1. vsîsr-mlns^ss ^Os-^si cis ^^Zsisi^s
3s^^s cis ^i^Zc»si^s s IssOMOlivsi ss pcrâ3s cisîs^mlciâ Ic» 1"ciiici^1s 

cis scipli_il ysciSi^s^Oâ^slO^ ss1i-»cii-c)c»s li^l^s^âls, i-sls^ls:

a-^ a lSS)

îc» sâi^s:

3^ - s cis ^i^Zcis^s s lOssmslivsi;

m — c>»_îmÂi^llI cis mslsâi^s slssl^iss cis li^ss^locis;

— suplcil sIssI^OMâtzi^slici si ysc»s^slOi^clIl_li sslcis^sc»;

- i^sc>clsmscl1lll ms1iOi^c»Ii_ii;

- i"sc>cismsc»1cll slsscilcli cis ssis;

i. - ^spsi^llll cis li^s^smils^s â slsscillli cis ssis;

v — ciismsli^ctl k^O^il mslsâ^s.

Il^lOs^icici i^slstzls (S6) ps cisl cis (14) ss 1c»s:

Z.m . c.^

vssA ss cisIss^Z:

(L0)

(L1)

i^slâ^iâ (53) rlsvlris:

BUPT



linsnci soni HZ k.. - OOnslsnIÄ Lis OOns^i^Ltslis« is^ i^. ssls O 7 ' - !N
sonslsn^Ä snsIilisÄ, I^S^OIIÄ SÄ ^ON^S Lis ^SZNSI^S k^. ssls O 

^ONO^is Lii^sslÄ

(O,, s, ^).

IN sxploslis^ss ^S^OVis^Ä INSĂ, ^OI^^S L>S ^SSNSSS IlSSvLtis SÄ 

SS msn^inÄ sOnslsnIiÄ Lis Is vslOi^i msr-i sls vilis^si PZNÄ Is 

SP»-OSPS Lis 2S^O- ^ONSNLi SONLii^ii i^î - SONSlsN^ - i NOtlÄNcl L/i-^

- , VOM svss:

s^c7'-^-o lL2)

Vin SOOS^is (L^I) psnii^O Lli^si^iis vslosi sls slllnssÄsii s, VS 

I^SÜOI^S Os^scilis^is^icii Is . In ^LlNO^id cis slllnsss^s,

I-StzOls^O^Ol SO^OMSll VS OOMSNLis PS^SMS^I^ii MO^OSI^slO^ LiOPÄ SOSS^S 

Os^ssis^isiiiii.

k^'^in simolsi^s yl^s^iriÄ In I'L'.i^dO psslis! , s—s sîsvili^ >sn 

p^Otzk^sm PS ssI OLiIsiO^ NL7MÜ 3IV OI5 pi^ivinci Lis^si^mins^ss inîlOsn- 

^si ps^smsti^ilO^ Lis s>:plos1is^s s ^Ok^^si <is ^i^sns^s 

(v . lisp . 2 . ^) .

In ^iyLt^ils 16, i?, SON^ i^scisls in^Iosn^s ps^smsii^i IO»"

u^ , s SSLtpI^S foi^si Lis ^i^Sns^s .

k^iyllr-s 18. Vsi^is^is l'O^^si <is ^i^Zns^s In i^spOi^li cii_7 ^snsiOnss 

PO fs?Ä Is SOSSS^i slL^NSOSI^S ^i vslO^-i Lii^SI^i^S 

sls l'^stivsn^si.

BUPT



1«-. Isi i^âpOk^^ li^ slllsisiâ-

lâ scis^â^i vslOk^î âls

i stisliO^icis -fâ^A.

k^iglls-s 20, Vsi^is^is ^oi^si cls Ti-» k^spO^ti

s^â^O^ins lâ âns^s^i âl^ll^scis^s 1issisil-^i

BUPT



21. Vsniâ^iâ sliâilOnine 151 Nâponli Nll l'nsci-

vssi^s Is cii^enils vsloni sie silli^enLnii In noi-»- 

cli^iiie impuse cie - ne^sîsuii-

2.2- c^s simulsi^s yi^s^icĂ pe nsinuisliO^ s iri^iussi^ei

psi^smsti^ilOi^ cls sxpios^s^e ssupl-s ^Or-^si cie ^nZrisi^e

. yk^âpt->;

<LsIci^I^I ^eo^eliici c!»_tps vslo^i cls^e s si k^)

vsi^ m.v.eliâi, e1is2 , is , m1. pi . i^2. l_i . s, l_2 ,s,lli,^i.^^.^m,s^^- ^eâ1 ;

nosis^ pi-Ț>.14;

deyil^

ni;

m: —^>;

v--1.-^2;

siâi--0.<?2;

siâ2:-0.^i;

is:—S;

mi: -H.;

pi--6;

N2--2-6-

I_i--i12-

s - -i -

BUPT



l_2:-iiS; 

s:--0.2; 

Ui --260; 

îi--0.S0; 

tLsIsulul SOsîisis^îului Kîl 

^î--(2*m*sîsi*sîs2*is»mi*pi)lli-2)/(l)*(2*pi)»(2*pi)*(2*pi) ) ; 

îUslsulul sssîisissiîului

Km--Kî/( (I_i-»-s*I_2)*(l_i-^s*>_2) ) ; 

<6s1sulul îssîsi cls îsirisss f^îl 

^î---Km*sps-(Ui)/(s*îi*îi*îi) ; 

î^îisssss ps ssssn s vslssilss sslsulsîsl 

nsiîslsi ( "' ) ; 

^siîslsi ( "" ) ; 

^r^i îslsi ( " ) ;

^i^iîslsi ( ' ---------------------------------------------------------------------------------------------------------------------------- ' )

^-siîs1si(" ! Vslsssss sosîisissiîului I«"î - ,K'î-ii^,' ! )

nsiîslsi(" ', 0â1sssss sosîisissiîului — ,Km:i:S," I )

( I-------------------------------------------------------------------------------------- I )

^^iislsi(' ', Vâlsssss îssîsi cls îs. k^î - ,^î:S:2, !')

^si îs I 5i ( " ---------------------------------------------------------------------------------------------------------------------------- )

1s imp^imslilis â vslOi^ilOi^ ss1slllstis>

l ( Isii, ;

i îs Isi (Isî, ' ) ;

n^i îs l si (Isî, ' ) ;

^»^iîslsi ( Isî, "

^»^iîslsi (Isî, ' 

^i^iîslsi (Isî, ' 

^»^iîslr^ ( Isî, ' 

^«"iîslri ( Isî, '

! VslOLI^SL

! Vslssi^sâ

sssîiciisi^îului

sosîisissiîului

l-'î --

Ic'm —

,^î:i:S,' !

,t<m-i-5,' :

', VâlOâl^Sâ îsi^îsi cis îi^.

^k^iîslsi (Isî, ' --------------------------------------------------------------------------------------

ssici; 

<svsps-s2sriîâi^s yi^âîiliâ - 1s îl-vs^isdil si s-ssfisîssiî)

pi^Osscilli^s y^sîisi; 

vsi^ m,v,sîsi ,sî^2, is,mi , pi , , l_i , s,I_2,s,ui , îi , Kî , - k^ssl ;

yci ,pm,pi ,q2,^î0,k^îi ,k^î2, x2, v2: isiîsys^; 

ciOsisî pi—H.14; 

Isdsl ^1,^2,^;

BUPT
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ycl: -clslisLl-

i ( ycj, ym, " " ) ;

d y^spt^ss>_l11i<>yi-Ok kiällid);

1isis(20,20,20,4L5);

1 ii^s (15, 4L0, LOO, 4L0) ;

1isis(I5,25,20,20) ; 

11^^(25,25,20,20);

11i^s ( 575,455 , LOO, 4L0) -

11sis ( 575,4L5, LOO, 4L0) ;

O^llsxlx/ ( 560,470, " 6t 7^ " ) - 

oi_^11sx1x/ ( ^0,25,'^^");

O^llsxlx/ (25,45, " " ) -

o^llsxlx/ ( 20,470 , " 200" ) - 

x2--20-

x2: ->:2-»-L0;

1 ii->s ( x2,455, x2,4L5 ) ; 

o»-,d.1 x2-500;

Oudi^x1ix> ( 60,4^0, '210" ) ;

Oi_t11sx1ixx ( ^40,4/^0 , " 220" ) ;

Olldisxîx/(200,4^0, "2M" ); 

Olld^x1x>,(2L0,470, "240" ) ; 

oudisx1ixx(^20,4?'0, "250" ) ;

Ollliîsxlx^ (^560,4^0, " 2L0" );

Oodisxîx^ (440,470, "270" ) ;

Olldisx lix/ ( 500,470 , " 260" ) ;

Olldisxlixv ( 5,450, " 0" ) ;

/2--4L0-,

/2--/2-20;

I ir^s (16, /2,22, /2) -

l /2-40;

O^disx1x/( 1,^50, "100" ) -

Oi_ldisx1x/ (1,250, " 200" ) - 

oodisxlx/ (1,150 , " 7.00" ) ;

BUPT



55

(1,50, 400' ) ;

m: -^-

V--1 ..^2;

s1s1--0.<-2;

s^s2--0.?1-

is:-?.5-

m1- -^ -

p1--8-

»-2--2.8-

01--112-

s: -1 -

02--118-

s:--0.2-

<VslOi^i vs^1ski1s>

1"1--0.5-

q1--2O-

01 - -200-

- --^m*sq»-(01)/ (s*1"1*^1*^1) ;

1: -k^O^^ci () ;

^^2--4L>0-^^1?

pll^plxsl (c,1,s^1-2,15) ;

q2: -q1-«-L;

81-O1--O1^-1;

^-f0--^^2;

^^---^m*sq«-(01)/(s*1-1*^1*^1) ;

1^1-2--4L>0-^^1;

Iil-»s(q1 ,k^^0,q2,k^^2) ;

q1--q2;

L)2 r -c;2>^>;

0K280 yOlO s1;

s1--s1-»-0.1;

82.-q1--20;

01--200;

^^---^m*sqi-(01)/(s*1-1*^1*^1) ;

^1"1: ) -

BUPT
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6s2--4L0-6d; 

p^lplxsl (q1,6^2,15) ; 

q2: -q1-»-L; 

62-01--01^-1; 

6^0---6^2;

6^---Km»squ(01)/(s*1-1*^1*^1) ; 

6^1--uO«_^c1(6^) ; 

6^2:-4L0-6^1; 

I1^s(q1,61'0,q2,6^2) ; 

q1--q2; 

q2 - -q2-»-L; 

11" 01 <260 î^si-» yoîo s2; 

^1--^1^-0.1; 

11" ^1<1,1 Olissi yOlo s^-; 

O^OOsxOxv ( 510,150, ' ^1-0.5 O2 ' ) ; 

O^OOsx Oxv ( 510,205, ' ^1--0. L " ) ; 

O^OOsxOxv ( 510,^.00, ^1--0.1^ 62); 

o^llsxOxx ( 510,1550, " ^1-0.6 ) ;

O._!li1isx1x/( 510,^.60, ' 1"1-0.^ l-l-' ) ; 

lix/( 510,400, ^1-1.0 ' ) ;

sitiit;

—^(s) Is 01—vsi^isdll si ^1 —ciosislisi-,^^ 

p^Ociscioi^s yi^s^ici2;

vsi^ m, I), s1is1, s^s2, is , m1, p1, i^2, !_1, s, 02 , s, i_t1, ^1, Kf , Km, ^1": ^ssl ; 

yc^ ,ym, q1, q2 , I^^O,k^^1 ^k^^2 , >:2 , /21 ;

LOl^sO pi-I5-14; 

Isds1 61,62,615; 

ksyii-» 

ul ; 

yci: ;

IsiiOyuspl-» (ycl, ym, " ) ;

OOtzuoK Okisi-» liLlOd);

1 (20,20,20,4L5) ;

I1"s(15,440,LOO,4L0); 

11^^(15,25,20,20);

I1i-»s(25,25,20,20) ; 

I1k-»s(5^5,455,L00,4L0) ;
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1( 5<?5,4L5, LOO,4L0) ;

O^Hsxlx/(L00,470, ' s' );

oll11sx1xv(M,25, '^1" ) ;

O<_l11sx1xx (25,45, ' ' ) ;

Ollllsxlx^ (20,470 ,'-0.2' ) ;

x2--20;

«^spssl

x2:--x2-»-^0;

Ii^s(x2,455,x2,4L5);

llrilil x2-5L0;

o^11sx1x> (110,470, ' -0.15' ) ;

oi_,11sx1xx (200,470, ' -0.4' ) ;

Oll11^x1x>/(2^?0,470, -0.5);

o<_l11sx1xx (1530,470, '—0.L' ) ;

o^llsxlxx(470,470, -0.7);

Oi_t11sx1xx(^L0,470, -0.3' ) ;

Oi_^11sx1xx ( 5, 450,0' ) ;

X2:-4LO;

-2--/2-20;

11i-)s (13, ^2,22, /2) ;

llsili l ^2—40;

ollllexlxv (1,1550, ' 100' ) ;

Oi_,11sx1xx( 1,250, '200' ) ;

O^llsx^x/ (1,150, ' 1500' ) ;

Oll1i1sx^x>< (1,50, ' 400' ) ;

<0slO^1 nonslsr-tls)

m: —L;

V--1.152;

s1ä1--0.«-2;

s1s2--0.«?1;

ÎS--15.5;

m1--^;

p1:-3;

f-2:-2.3;

l_1:--112;

s: -1;

BUPT
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62---116;

^1---0.5;

s - --0.2;

q1--20;

61--200;

f^1: -^Our-»cj ) ;

^^2---4L,0-^^1;

p^lpixsl(q1,^^2,15);

q2--q1-«-^;

^1-s--s-0.01;

^1"0--^-f2;

---Km*sqi-(61)/ (s*-f1*1-1*1-1) ;

l^1"1: ) ;

^2:-4L0-^1;

Ii^s(ql!>^1'0,q2,^^2) ;

L>1 -^q2;

q2--q2-»-^;

11" s>-0.6 yOlo s1;

61--61-»-20;

^75-q1 ---20;

s - --0.2;

^^---^m*sqi-L61)/Ls*^1*^1*^1) ;

^^2---4L0-^1"1;

po1ipixe1Lq1,^1'2,15) ;

q2--q1^;

^2-s---s-0,01;

^^0--k^1-2;

^^---Km»sqi-(61)/(s*1-1*1-1*1-1) ;

1: -r-O^ric! () ;

k^^2--4L0-^^1;

1 (ci1, k^^0, q2, k^^2 ) ;

q1--q2;

q2--q2-«-<-;

1^ s>-0.6 Ikisn yOlO s2;

BUPT
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61---01-^20;

61 <2^?0 yOlo s?;

1:: v ( 520,405, " 61-200 0" ) ;

O^1^sx^x>(520,?<?0, "61-220 V" ) ;

Oll11sx1ixx(S20,?25, "61-240 V' ) ;

O^li^sx lixx ( 520 , ?40, " 61-240 0" ) ;

( 520, ?45, " 61-260 0" ) ; 

sr^ci;

<pîsp^s2si-»1â^e y^sl'iciâ - 6^-^(^1) Is 61-vsi^iä5i1 si

p^Oiiscji_,^s ;

vâ^ m,v,sîs1 , s1is2, 1s,m1, p1, i^2,61 ,s,62,s,ll1, ^1, t<1", ^m,61": l ;

yc! , ym,q1 , q2,6^0,61"1 ,6^2, >:2,/2:

Lonsli pi—?. .14;

1sds1 61,62,6?.;

n1 ^sni"; 

ycl: -Li^lsul; 

isi i îy^sp^ ( tzri!, ym, '' ) ;

lOtz^Ok likisl') kisIKI);

1is-hs(20,1,20,4L5) ;

I1^s(15,440,400,440);

Iir-»s(15,4,20,1) ;

1i^s(25,4,20,1);

I1"s(5<?5,455,400,440) ;

I(5?5,445,400,440); 

Ollies;: ( 540,420 ,^1ti->2ll);

(?5,6, ' ) ;

(20,420, " 0.5" ) ;

X2---20;

x2:-x2^120; 

Iii^s(x2,455, x2,445) ;

x2—500; 

(140,420 ,"0.2" ) ; 

( 240,420, " 0 . ?" ) ; 

( ^-60,420,0.4" ) ; 

( 500,420,0.5);

BUPT



( 5,450, O' ) ;

/2-^4L0;

s'spssi

/2--/2-20;

I ins(16,/2,22,/2);

^nii1 /2-40;

Ollti^sxlix/ (1,150, " 100" ) ;

Ollilisx^xx (1,250 , " 200" ) ;

O<_^^sxîx/ (1,150, " IOO" ) ;

s^liisxix/ (1,50, " 400" ) ;

IVsIo^i SONSllSN^S)

m: —L;

V--1.I2;

siäi --0.^2;

sis2--0.<?1;

is:-I.5;

ml:-I;

p1:-8;

,-2-^-2.6;

l_i--112.;

s - -1;

l_2:-119;

2 - ---0.2;

IVâlcri^i vsi^i^dilsl

1-1--0.1;

q1---20;

01---200;

^^----^m*sqi-L01)/(s*^i*^1*^i*100) ;

k^1-2---4L0-^^1;

p^tipixsl Lq1 ,k^^2,15) ;

q2--q1-»-12;

^l-^lr-^I^O-OI;

^1"0---^^2;

^^---Kmrsqi-cOD/csI^iri'III'iHclOO) ;

1 - ) ;

k^^2---4L0-^^1;

BUPT
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1 (q1,1-1-0, q2,1-1-2) ;

q2:-q2-^I2;

ii 11<0.5 Iliosi yOlO s1; 

01--U1-*-20;

^^-ql--20;

11--0.1;

1-1----K1m*2q,-(l_11)/(2*11*11*11*100) ;

1-11--i-OU^(k-1) ;

^12---4L0-1-1I;

p^lpixsl (q1,1-12,15) ;

q2:—q1>12;

^2-11--11-»-0.01;

l-10--s-12;

s^1 -.--t-im*2qi-(I_I1)/(2*11*11*11*100) ;

1-11: (k-I) ;

1-1-2---4L0-^ 1-1;

Iii-»c?(q1,I-1-0,q2,k-1-2) ;

ql - --q2; 

q2:^q2^-12; 

ii 1-K0.5 s2;

^1--U1-»-20;

il 1^1<2^?0 yOlO

(^0,405, l_11---200 0' ) ;

Oll!1isx1ix/(470,2<?0,'U1--220 0 ); 

oullsxlxx (420,1525,'U1-240 V); 

Oll11sx1ix><(420,I5L0,'^1--2L0 V); 

ouüsxlx/(420,1545, H1-2S0 V); 

ssicl;

L:s1 ;

yi^s1-ic:1;

y^ä1-id2;

y^s1-inZ;

t^sscl 1i->;

BUPT
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LS

vs^si-micisi^ss s^s^Or-iLS i-scis^s 1s ncrsivsi^^o^lll

cis ^i^scivsci^^t sss i^scis^U 1s 1i^is cis dOn^sciî Ici 

^llciL^is cis ciscicii^iils cis sxplOst^si^s ^si^Ovisi^Zl.

k^s^^s cis ^^scisi^s SS pssiis cisiisi^mi-sis s i ciic, ss^s^is cis 

mi^ssi^s s î^scilll^i Ici i^syim cis i'i^Zcts^s 11,

(L4)

îc, ssi^s:

civ/ci^ - cisi^ivsiis viîs^si tn^ssillllli ^llcis^is' cis iiimp;

— cissslsi^s^Is spssi^iciL impi^imsiiL iii^si^llllli;

- ^Oi^^s spssi^is^ cis ^i^Zc»si^s;

- f-s^isiisci^ s spssil'ici^ 1s cisplsss^ss ii^sc)llllli ps llc» 

Osi^sis^s, Ic> i^syim Iscissii.

UlVScici socili HZ:

(L5)

(LL)

Ic> ssi^s:

6^ - yi^slliisiiss IssOmsiiivsi;

6^ - yi^sllîsiiss vstzOsc»slOi^;

- i^s^isiisc»^ s ^O^sl^ 1s îcisictiis^ss îi^srilllcLÎ ps llc, pi^O^i.1 

ssi^scis^s.

I^sls^is (L4) cisvicis:

- - r / > (L7)

i^sspssiiiv

BUPT



(L3) oo (L2) , âvom:

v- 1
' ''M""-

^lotiZncl oo 6^ (y^sotistios 1i^ono1oi) - 6^ 6^, lionsionos

stistio^iciSt po vs ^i:

r/i- r c^c -
(70)

Lo ^ols^is (70) so clotionminZ lonsionos slâlo^ioZ k^ocislZ 

oonvo^loi^olol Lls ^^SLVSsl^Z HZ^I^S YSsl 1 âS i s-> ii k^OI-> Isl

ciO^cli^iils L!^ sxplOâliâ^s îOi->â^j, ijs

Is^sis-»^â^s) .

cionti oZ In (-^0), l<^ s ^osli clotionminsli ponli^o m - 1 

(on sinyo^ molior cio tii^âci^iono) pnin oyâlânoâ loi (^0) oo (15) vom 

svoâ:

(^1)

i^ospocitiiv

V'L

â-^-i-K (72)

(70) clotionminZ ^i^oovon^L stislonioZ In oonc!i^ii cto 

oxplo^lis^o 1s cli^oi^ilo vslo^i sio sIonooZnli.

l^iotiÂOL! oo:

BUPT
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(7Z)

»"sls^is (>^0) cisvii^s:

(^4)

k 6t -

iân 1iscisii_lc»ss i^scisliA liciisi cis nOi^ssî l_i , vs ^i:

ic» ns^s-
^,^>î - NOS^inisc»1ic»1 cis mcl11iip1 i nsns s 1inscis^Onms1iONll1i_i1. pnicinipsl; 

il^. - ^sc>cismsc»^^I scrctvs^liO^clllli cis ^k^ssvsci^ s.

ss^s ^sctsliA ic>^I<_ts^^s ^i^ssvsci^si sîs1ic)^ci1^i 1^j 

sscipk-s lisctsiuciii ^scic,psi-s1is 1s k^s1;ss. Ic, scisl^Z pk-sclc^ct1 K 

s-s soc»s1.c!s^s1i SOc»s^si^^.

^iyui^s 22. Ic>^1c,sc»^s ^^ssvsc,^si ^siisk-i ns 1". ss'spns

1isc»s1.ctc,1.1. nsn«_»psnsiis 1s ns^ss i_i^.

BUPT
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9sci^^c, ^spls^ss ^i ssmscicis Ic» i^syim cis -f^Zcrs^s s i 

imp^c» ctctsls limi^Ä^i. cis ^^Zctsc-s i^^ ssls limiisliA Lis

scis^sci^Z, sciisZ:

(^6)

Ic» ssk^s-

- cissl'iliisctlctl cis scisc-sc,^^;

6^ - y^sll^sliss Ic-sctcillli (ss t^^sc»smi^s ic»si pi^ict ^Oâîs ssiils 

mslicrsi^s)-

^sc»sic»ctss ^sscips^sliA:

c/^ l^>

iii SSI^S i_i j - sslis Isctsillctss Ic» lictis cis cisct^ssî.

9c>sO^i ss pcicis pk^sdlsms ss 9^, ^iic»c! cis vslssi ms^i si Ic» 

icisss ciA c»cl sxisiÄ HOctscims^Oi^i pi^ict slldslis^iils. cis i^ss^ictcts sZ 

1"is ^scisliZ sislismctloi scisi^ys^ici cis^iscisl i^>6^ .

2-4. 9i^Oyi^äm iis simlllsi^s yi^s^inA ps ssIsllls^Oi^ s 

ic»^Iusct^si psr-sms^iIsi" cts sxplcrs^si^s ssopi^s 

îsc»si^c»ii i^sLopsi^s^s Is i^s^ss t_t^

ctsss pc-ict^sf-,yc-sp^;

<9s1 sc»1ll1 liso^sliici cillps vslsi^i cisîs s 1"i, i_ii, i<'p si i_ti^) 

p^Ossciclc-s sslslll;

VSI"

Km, t^ts, Kî->»s , t^Is , 6^ , psi , V, , s, Kmi , sisi , Ii, clvci^, , l_ii , Kp, l_i^ - i^ss l ;

ciOctsi^ pi-I5-i4;

dsyic»

s1 c-scif-;

Km---0.00015;

Us - -4.S;

K^»s - -i . 2;

l^Is---ü2;

61i--1000*1000-

psi:-0.9 - 

f-i--92*1000-

BUPT



s - --0.5;

slsl--0.6^;

civciti: --10;

Iii: -61*cjvci1i/psi^pî1i;

ILsIli^I^I l^ssvssitisl 1"1>

^1 ;

<0s1<ii_,1^1 ^ssisîuiiii 011

oir-spi-^cs^^ir^i^^i^tiii/^m);

lOälciuI^I LOS^inis^1iuIu1 i<p>

1is^s1^l-»11 ^SHI_!PS!"ä^S 0^1

0^ : -i< p^K m1îs1is1*sq^î (^14^1*1-1) ;

l^^iss^ss ps sn^sk-» s vâlOi^ils^ cis1 s^lslisl 

lisl^ ( ;

( " ) ;

( '' ) ;

â

) ;

" ; VslOâk^ss l'^scivsr't^si -fi - , 1: ^ - ^», ^!-i^ ü ! ' ) ;

' ', ^âlOâi^ss i_1I - ' , 01: S , ü VH î );

^r^llsls^ ( " ! ^s1oâ»"ss nos^1ciisiiî<_llll1 ^p ! ) ?

^»^11s1i-» ( I VâlOSi^ss lissisiu^ii i^ssup.Oi^ - ,Ok^:S:S,HV^ i');

) 7

l^^issi^ss Is i mpi^imsi^liâ s vslOi^ilOi^ dslcillls^s)

n^i^slr-» ( Iști, " ' ) -

) ;

( 1sîi, " " );
,

);

( Isii, ' I Vslsâi^s^ l'i^skivsr't^sî ^1 - ,^1:^:5, " ;

( 1s^i, ' ; VâlOâk^ss 1is»-»silli-»ii 01 - ,01-S:S,' HVH ! ' ) ;

î^i^ilisli-» ( Is^, ' ! VâlOâi^ss sos^1ci1ssi1<_ll^1 t-'p ! ' ) ?

^k^i1isIi-> (1s1i, " ; Vâlosi^ss 1isi-»s1ll^î1 i^ss- Oi^ - ,0r--^»:5,' ! )?

(Is^, '

si-»cj;

<s^SP^S2SI-»^Sk"S y^s^ins - ^1-^(s) Is ^v/cil - vs^iâd11>

BUPT
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Km,ks , K^s,k^Is, psi , , s , Kmi , ^isi , i , cjvcli, ii, 1"i,t_li, Kp , 8^: ;

tzci,ym,x2,x2,qi,p2,^i0,^ii,^i2: is-»isysi";

ciOnsi pi-7..i4;

Isdsl Si,82,S^;

Sspii-> 

cil ^scir-; 

pcl: -clsiscii; 

iiiüyi^sp^(,ym, ' ) ;

i^ y^sp^^ss^l iOy^oK K»sli(i);

<0sloi^i cio^sisi^isi

Km - ^0.OOOiS;

^s:-4.S;

K^s:-i.2;

^Is--Ü2;

6i-^1000*1000;

psi:—0-S;

: ^62*1000;

Kmi:-6;

sisi:—0.87; 

lOsIoi^i vs^isdi1s>

pi--20;

s -- --0.2 ;

ü: -61i*<i v<i1i/psi>^1i;

^8s1ci^Ill1 ^i^scivs^isi 1"i)

: --iOOOOOOtKmIsp^ ( pi*^s*K^s*k^Is) / (s*i^ ) ;

1"ii : —) ;

^i2---4L>0-^ii;

pllipixsl(pi,^12,iS);

q2:--pi-»-i0;

81-S---S-0.01;

i10i-iI2;

ii - -iOOOOOO*l<m*spi-( pi*Us*Kns*^Is) / (s*ii) ;

^ii : -i^o»_^c1 (1"i ) ;

^i2--4L0-sii;

i p^ipixsl(p2,fi2,iS);i 

Iii-»s(pi,^iO, q2, ^12) ;

BUPT



71

q1-^q2; 

q2:-q2-»-10; 

11 s>-0.8 yolo 31;

clvdl: —clvLjl—5;

87.:^1:-20;

s - ---O - 2 ;

11: —61*Llv^1/psi-^1; 

Ulliel 1i^scivs^1s1 11>

11: -1000000*Km*sqi^ ( p1*l^s*^^s*^Is) /(s*11) ;

111: —i^Oî.î^cI (11) ; »

112:--4L0-111; 

p^1p1xsl(q1,112,15); 

q2: -q1-»-1O; 

82:^:--s-0.01; 

110:^112; 

11: -1000000*Km*( p1*^Is*k^s*^Is) /(s*11) ; 

111: (11) ;

112:--4L0-111; 

1 p<_»1p1xs1 (cz2,112, 15);^ 

I ii-»s (q1,110, q2, 112) ; 

q1:-q2; 

q2:-q2>10; 

11 s>—0.8 11>sl-> yo1o 82; 

cl vci l: -cl vul l—5; 

11 ^v<11>-^0 yOlo 8I5;

11ris( 20,10,20,4^5) ;

11i^s(15,4L0,L40,4L0) ; 

11"s(15,15,20,10); 

11^s(25,15,20,10);

11ris L L>25,455, L40,4L0) ; 

11i-»s (LI55,4L5, L40,4L0) ; 

x2:-20; 

f-spssl 

x2:--x2>100;

11i->s ( x2,455, x2,4L5) ; 

lls^111 x2-L20;

O^llsxlx/(1,470,'-0,2^);

BUPT
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O^i11sx1x/ ( 101,470,'-0,2' ) ; 

Oi_t11sx 1x/ ( 201,470, ' —0, 4' ) ; 

o^11sx1x/ ( 201,470, ' -0 , 5' ) ; 

Ol_,11sx 1x/( 401,470, -0,L' ) ; 

o^11sx1x/(501,470,'—0, 7 ' ) ; 

ou11sx1x/(565,470,'-0, 6') ; 

/2--4L0;

dspssl 

/2-->/2-20;

I (16 ,/2,22 ,/2) ;

>^^1il /2-20 -

O'_^11sx 1x/ (1,450, ' 0' ) ;

o^11sx1x/(1,250, ' 100' ) - 

O^11sx1x/(1,250,'200'); 

o^tllsxlx/ (1,150, ' 200' ) - 

o^11^x1x/(1,50,'400')- 

o^11sx1x/(21,20,'11^6^11')- 

o^11sx1x/(L20,470, ' s') ;

o<_d1sx1x/( 400,100, ' <ijv/ci!1-— 5 m/s ); 

o^11sx1x/(400,120, c1v/c!1--10 m/s ) - 

o^11sx1x/(400,140, ' <iv/c!1-—15 m/s' ) - 

o^llsxlx/( 400,1L0 , ' civ/d1--20 m/s' ) ; 

o^llsxlx/( 400,160, c1v/ct1--25 m/s' ) ; 

O^11sx1x/(505,<?5, '2' ) - 

oollsxlx/(505,115,'2);

O._t11sx1x/(505,125, '2');

o^11sx1x/(505,155,'2');

O^11sx1x/(505,175,'2'); 

sk->c^;

p^od^c1i_i^s yds^1ci2;

VSd

^m, ks, !<^s, k^Is, 61, psi ,V,f^1,s, Km1, sisl, 1, clvcll, 11,11,61, ^p, 6d: dssl - 

ycl ,ym, x2,/2,q1 ,q2,6d1,0d2,6d0: ii-»1sysd ;

ciOl^sl pi-2.14;

Isdsl 61;

dstzir-»

BUPT
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u1 usuk"- 

yc!: —clslsul - 

isiiltzuspi» (ycl, ym, ' ) -

i1 puspi^ss^il l O y^ok 11»si-> 1,sI1(i)- 

^m:-0.00015- 

Us---4.5- 

Kws--1.2 - 

^Is:--112? 

61---1000*1000; 

psi --0.6 - 

61---82*1000- 

»-'ml-As

sisi -^0.67; 

lOsIo^i vsk^isdils> 

c!vcj1 - —-IO - 

p1 ---20- 

s - ^-0.2 - 

11---0.1- 

11: -81*cjvLl1/psi-»-61 -

uOsliuissilllllli K'p> 

Kp--spul(s*11/Km)- 

(6s1 u<_»Ii_t1 Issisillsiii k^sullpsi^sls 8i^> 

6i----k p*^m1*s1si*sqi-1( 11*11 *11)/1000- 

8u1 - (8^) -

6.-2---4L0-UI-1- 

p^lpixsl (ql ,15)- 

q2--q1-^1- 

61-11---11-»-0.001- 

1'u0---6u2- 

UOs1iuissi1ll1i-li !«'p> 

Kp--sq^1(s*11/K'm) - 

<6slulllu1 Isfisillsiii usullpsusls 6k^) 

1Ii^ - -I< p*Km1*s1ä1*sq^1 (11*11*11) /1000 - 

6u1 - (1Iu ) -

1>u2--4L0-H»-1; 

I ii^s ( ql, 11k"O, q2,11u2 ) - 

q1--q2-

BUPT
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q2--q2*1;

ii ii<0.L1 il-»sri yOiO 31;

Iiris(20,10,20,4L5);

1 isis (15 , 4L0 , L40,4L0 ) ;

1 isis (15,15,20,10 ) ;

1isis( 25,15,20,10) ;

1isis(L75,455,L40,4L0) ;

I isis ( L75 , 4L5, L40,4L0) ; 

x2:^20;

^spssi 

x2 : -x2^100 ; 

11sis (x2,455, x2,4L5 ) ;

llOiil x2-520;

Olliisxix/ (1,470, '0,1');

Olliisxix/(101,470,0,2);

Olli isx ix/ ( 201,470 ,'0,7,');

Olliisx ix/(701,470,0,4' );

Olliisx ix/(401,470,0,5);

Olliisx ix/(501,470, 'O,L' ); 

/2 - -4^0; 

s-spssi 

/2--/2-20;

Iisis(16,/2,22,/2) ;

llsiiil /2-20;

Olliisx ix/(1,450,'O' );

Olliisxix/(1,750,'1OO');

Olliisxix/(1,250,'200');

Olliisxix/(1,150,'700');

Olliisxix/(1,50,'400');

Olliisxix/(71,20, ;

Olliisxix/(560,470,'i1L6-H'); 

ssicl; 

<f^sp^s2ssiisi^s ys-âiisâ - 6s--i(6i)1 

ps-OOscllli^s y^siis7; 

v â

Km, , Kp>>s, f^Is, 6i , psi , V, f?i, s, Kml, sisl , i, cjvlili , ii, il, 61, Kp, 6!": »^ss I ;

,OM, x2,/2,qi ,q2,6^0,6s-1,6i"2: isiisysi^;
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HOkisi pi-I.14;

81; 

k^pik-» 

n I !^s ci^;

pcl: -0s1s<i1;

i^iiyi-sp^(yc1 .ym. ' ' ) ;

i1 ^sI1(1);

^m:-0.00015;

^1s: -4.5;

Kns---1.2;

^Is---112;

11--0.5;

psi - —0.6;

k^1--62;

^.m i ' —8 ;

sis1--0.6^;

cl v^î: --10;

61--500;

p1:^20;

s - ---0.2 ;

11-^61*li1vc!i*i000/psi^8i*1000;

<LäI <nos^iciis^^^l!_li ^(p)

1u1 lis^siusiii 8^1

0k---».(p*^mi*sîsi*sqi-1( ^1*1" 1*1^1)/1000; 

0k-1 - -^OUsicj (0^) ;

0l-2:-4L0-0^i; 

pulpixsl(q1,0^2,15);

- -ql-^4;

Si -61--61-^10;

0»-0--0»-2;

11--61*cIv0iri000/psi-»-81*i000; 

ILsIcilllllI ciOs1i<ii^1k-i1lli Kp^ 

k(p :-sq»-K s*il/^m) ;

<6sl<ik,k1ul Isi^sillsiii i-sLi_tpsi-s1s 0i-1 

0i---^p*^mi*sisi*sqi-1( 11*11*111/1000; 

0^1: -k-O^i-kcl (0k-) ;

BUPT



8»-2--440-6^1;

I1i-ts(q1 ,8^0,q2,6^2) ;

q1:-q2;

^2--q2-«-4;

11 61<2000 1i->ssi yolo 61;

I1i^s( 20,10,20,445) ;

11sis( 15,440,440,440) ;

I1ns(15,15,20,10);

11^^(25,15,20,10);

11i-»s ( 4155, 455,440,440) ;

1(4>5,445,440,440);

x2--20;

^spssl

x2: -x2-»-40-

I 1^s (x2,455 , x2,445 ) ;

»_^111 x 2-420;

Oo11sx1x>(1,470,'500');

O!_l11sx 1x/ (41,470 , ' 400 ' ) ; 

o<_t11sx 1x^/(121,470, '600' ) ;

O^11sx1x/(201,470, '1000' ) ; 

o._î11sx1x/(261,470, ' 1200' ) ;

Oll11sx1x/( 1541,470, ' 1400' ) ; 

o»_i11sx1xx(441,470, ' 1400' ) ;

O^11sx1xx(S21,470,'1600'); 

/2--440;

><2--./2-20;

Ii^s(16,./2,22,/2) ;

/2-20;

Oi_»11sx1x/ (1,450, ' 0' ) ;

o^11sx1x> (1,1550, ' 100' ) ;

O^11sx1x/(1,250,'200');

Oll11sx1x/ (1,150, ' 1500' ) ;

O^llsxlx/(1,50,'400');

Oll11sx1x> (151,20, ' ' ) ;

O^11sx1x/(560,470,'61tkyH');

si^ci;
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y^slins - 6i^-1(81)1 

tzns1in4;

VâN

K>,s,8I s,61, psi ,0,81,s,Xm1 , s1s1,1,ntvc!1, 11,11,81,Xp,8^: ;

yci, ym , ;:2 , /2 , q1, q2 , 8t^0 , 8n1, 8n2 : ;

NOi-»s1 pi-2.14;

lâdsl SI;

dsyii-» 

ni ^sn»"; 

ycj:-cislsnl; 

1sii1y^âpii(yc! " ) ;

11 y^âpkinsslll lOynok liisl-» ^sI1(1); 

Xm:-O.00015;

: —1.2 ;

^Is---112;

-f1--0.5;

p^i;—O.6;

^.ml:^S;

^1â1 -.--0.87;

cl vL! 1: -—10;

61:-1000;

q1 - -20;

s:-—O.2;

81--O;

11 - --61*nIvö1»1000/ps1-^1*1000;

mslnllllll NO^1in1Ssl1^Ill1 i<p1

--sqi^1 (S*11/Xm) ;

<8âI n<_, I<_l 1 1s^s1lli-»11 ^snllps^âls

:--Xp*Xm1*s1s1*sqi^1 (11*11*11) /1000;

8^1 - (1^) ;

0^-2---4L0-8i-1;

p<_i1p1:rs l ( q1,11^2,15) ;

q2---q1-»-^;

81-81--81-»-1;

8^0:--1'k-2;

11--61*Llvc11*1000/ps1-»-81*1000;
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K p : -sq r-1 ( s * 11 / Km ) ;

<Ls1n^I^I ls^slur-,11 ^scii_lps^â^s 6^) 

Or- -.-Kp*Km1*s1s1*sqr-1( 1"1*^1*^1) /1000;

0^1: -r-O^sicl (0i^) ;

0^2:--4L0-0r-1;

1is->s(q1, Or-0 , q2, Or-2) ;

q1:-q2;

q2-^q2^-2;

11" fîl-210 yolO 61;

I1i^s(20,10,20,4LS) ;

I1^s(15,4L0,L40,4L0);

I1s^s(15,1S,20,10) ;

I1i^s(2S,1S,20,10) ;

1 ir-rs ( L>2S, 4SS, L40,4L0) ;

1 ii-rs ( L2S , 4L5, L40,4L0) ;

x2: -20;

r-^psâl

x2 : — x 2-^20 -

Ii^(x2,455,x2,4LS) ;

r_lsi111 x2-L20;

O«_r11sxîxx (1,470, 0" ) ;

Oî_r1îsx1x/ (L»1,470 , " 20 ) ;

mllsx lx)/ L121,470, " 40, ) ;

O^îllisxlxx (161,470, L>0^ ) ;

Ollllsxlxx(241,470,'60');

o^rllsx lxx (201,470, ' 100' ) ;

O^llsxlx/ (2<^1,470, ' 120' ) ;

O^rllsx lxv ( 421,470 , ' 140' ) ;

Oullsxlxx(461,470,'1L0');

O^llsxlxx(^41,470,'160');

>2:-4L0;

/2---V2-20;

11sis( 16, ><2,22, >2) ;

oralii ><2—20;

O^rllsx lix^/ (1,4S0, '0' ) ;
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ooüexixx (1,^SO, ' 100' ) ;

O<_^iexixv(i,2S0, '200' ) ;

O^iiexixv (I, ISO, ' ^500' ) ;

o^iiexi^x ( 1 ? SO;, ' 400' ) ;

O^., Ilex ix v (Ii,20,'üdtVl');

O^,iiexix/(S?0,4^0, ) ;

er^;

<5(epde^ei^isde yi^siids - iId-i(V)l

pi^Odeclll^e y^siiciS;

vs^ Km,l^s, Kns,^Is,6i,psi , V,f<i,s, Kmi , eisi ,»i, ii, ii ,Ü1, Kp, ild: i-esl ;

ycl, ym , x2, ><2 , pi , q2, üi^O, ük^i , iki^2 - i^lieyel- ;

ciobiși pi—-14;

1sde1 31;

deyis-»

<i I i^sci^;

: -cleieni;

ii->i ( ycl, ym , ' ) ;

ii y^spS^es^I iOy^Ok. i»s1i(1);

m: —0.0001S ;

^s:-4.S;

'^s : -1.2 ;

^Is:-112;

ü --0.S;

psi --0.3;

Kmi --S;

eisl-.-O.S^;

<VslO!"i vsi^isdilel

6i---1000;

^i--S2;

q1--20;

s:--0.2;

1---L0;

V - -200;

ii - -6 i * i 000* v* 1000/ ( i *15^00* psi ) -»-fîi* 1000;

ciOeiiciie^ioIlli Kpl

Kp :-spi^i ( s*ü/Km ) ;

<LsIci^I^1 iesisi^^ii ^ed^per-sie i_I^l
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U»-:--t<pXl<'miXs1iâ1Xsqk-1i( siXfiX1-i )/1000 

: —i^o^nci (l_l>" ) ;

0i^2 : —4L0—l_1^1;

pi_»1pixs1 (ql , 9i^2, IS) ;

q2:-q1-»-S-,

91-0--0-1;

9>-0--U^2;

--61iXi000XvXi000/(1iXZL00Xpsi)-^1iXi000;

<0s1s^1ll1 sOslisisnIllllli 

i<p-^sq^1(sX11/l-(m) ;

<9sIs^I^1 Isnsi^nii ^ssi_lpsi^s1s 1)^1

11»---^pX^m1Xs1s1Xsqs-1( 11X11X11)/1000;

1!»-i: -,-O^nr^ (11^ ) ;

0^2--4L0-!_I»-1;

I ins (ql, 11 »-0, q2 , 11k-2) ;

q1-^q2;

q2:^2^-S;

i1 0>90 11»sn ysls 91;

I ins(20, 10,20,4LS) ;

1 i ns(1S,4L0,L40,4L0);

Iins(iS,IS,20,10);

Iins(2S,iS,20,I0);

1 ins(,4SS,L40,4L0);

Iins(L^S,4LS,L40,4L0);

x2--20;

«^spss^

)<2:-->i2-»-i00;

1ins(x2,4SS,x2,4ä>S) ;

<_ln1ii1 x2-L20;

( i ,470, ' 200^ ) ;

o<_^1s>: lix/ (I0i , 470, " 190" ) ;

nllllsx (201,470, " 1ä>0" ) ;

sllllisxîx^ (Ml,470, ' 140" ) ;

O<_î11sx îxv ( 401,470, "120" ) ;

O^llsxlx^(S01,470,"100");

/2--4L0;

^SPSâl
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v2--v2-20; 

1i"s(18,'/2,22,'/2) ;

/2-20;

(1,450 . " O " ) ;

(1 ,^.50, " 100" ) ;

O^llsxlx/(1,250,"200"); 

Ollllsx lxx (1, 150, " I500" ) ; 

oullsxlxv (1, 50, " 400" ) ; 

Oll11sx1xv(^1,20, "Ur-cVII" ) ; 

n11s>:1xv ( 5^-0,4^0, " OLm/s^ " ) ; 

ssic!;

ksyik-» 

cisl Ulli ; 

^ssct 1n;

i ri1;

I«-»;

tz i^svf1«i2;

r^ssil I»-» n 

i ;

^s<ZLl 1; 

tz^s-f1ci4;

1>->; 

y^s^1ci5; 

^ssc!I»-»; 

sr^cl,
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L^IIOd III. 8187^»^ 81 eo^^v/^ Is>j

3.1. 81276M6 cis 069I306 3u7vm37J 3 MO7vou1u1 

321OOOOO 7o173^37

3.1.1. ^6062173763 06 O69I3O6 3U7oM37Ä 3 mo7oou1u1 

321OOOOO 7o173^37

07111^3063 2l276M6lO0 06 . OOM3O03 ?1 O69I3O6 3iu7om373 3

1OOOMO71V61OO ^1 7060l^0llO0 616070106 6276 1^0 O716O71V P6 0306 ^1-1 

1mpU0 M3^O0l73763 30m1012703^111OO 06 0316 760373, 3737 P6O7OU

U^^03063 M^^O11 p602O03lu1u1 06 1OOOMO71V3, 037 ^1 P6070U M3o1063 

21ZUO3O^61 O1OOU13^.161.

07111^3063 V6(l1OUl6lOO 760OV1306 MO7O306 13 67607U3063 UOOO 

PO6273^11 0306 06062173 Opo1o1 706OV6O76 IO 273^.11 ( 7030lSPO07t-11

2uOuotD30), vl76^6 ^1 PU76O1 M301 (70302PO07u1 1o76OUO03O), 6276

PO2l0l13 0UM31 polo 1o70OOl-106063 2l276MOlOO 06 OOM3O03 ^1 ^6Z13^6 

3U7OM373.

^^1^1 3063273, O602O^3lu1 ^6 1oOOMO7lv3 6276 d6g^6V37 d6

M3^1pu13o1 k^6p67376 ^1 MONO7vf16, 376^^.13 pu73"<^-1 71 1^d06p7373 

1l^7o-O M31 M3«^6 M32U03 32^PI^3 11^ll6l c!6 M602 -j 3 26m^3l6loo.

l)1m1^U3063 73O7OO11O^ P607U0737001 , P^OP^I 1 ^37^^11 MU^Ol 1

P6^2ON31^1U1 d6 1OOOMO71V3, ?1 3 06lOk^ (137003^,1 273^1 1 76^k^1O6 3 

V6^1oul6lOt^ 76k"OVl306 0O^dU06 13 6l1m1l^>3^63 PO210116 6«^OO1 ^1

3OOl06sl76 06 MUNO3 ^1 006^76^63 671ol6^^.6l 307lvl73^.11 13 03163

760373 ^131, t46l, ^471.
^6 1äo>g3 3V30l73^)6l6 3037376 13 03p. 1 . 1 . , 0OM30O3 ^1 06Z13063 

PO1OO1P3111OO P303M67011 06 7UOO^1OO3O6 3 1OOOMO71V61O0 616070106 

P06^10>73 ?1 3176 3V30>73^j6, 03 06 6X6Mp1u:

- 6OOOOM121O63 06 6OI60Z16 6l6O7o1o3;

- 17160^,1016063 OO0l7O07u1u1 03137001 100 13 0»O0M6l6 P06200l26;

- 6V173063 U^UO11 03P1O6 3 M3760l3lu1u1 0^1307;

- I003OO3O63 Io 7lmp11 06 M602, 062p6O7äo0u-26 7032616 01 01

ZO371O616 06 O1OOU13^16;
- 6V173063 ^OOUOllOO 01 0» 71MPU1 P00062u1^l1 06 06M303^j 23U

70301306, 06o1 , 3 P6o1oo1u1u1 oup6o1 1 7osou1u1;

- 0631 1^2063 U01O0 700^.6 06 70 30^1^06-703013 06 OP71M6, polo

BUPT



36

l-îiiIi?sdOâ msximom s s^odoo^oi clioido dOâiA Hi HinZ;

— dosli^âdos dsdâdiodisiidiIod clo id^d^iooo io ^ood^io cio 

^^^isioo^olo <io mods Hi c!o doocji^iilo imposo clo didd^îlâ^io;

- l'dZosdos idooo1î_^i io ^ood^io <i!o viio^A (-fdZoâdos dspinjZ, 

somosl cto âlâdmA, clispo^iiivo ^o viyiloo^A, dooidol poodioâl);

- ioidâdos io sd^iooo â l'dZooi olodidido, iorlopooclooi <io 

mâoovdâdos dodioolioloi modsoidllloi (doyolsiod clo l'dZoA) ;

— ioidsdos io âd^iooo s ^dZooi pooomsiido, io ds^^I clo^od- 

iAdii ^dZooi olodîdido.

Io ds^ul l'dZosdii dodopodsiido, » sisiomolo slliomsio clo 

dOmso^A Hi doylsi idodoio sA dospod^o ioioydsl Hi pdovoclodilo 

l^iHoi 610 S42-2/L«?.

?-i-2, t^s^oc^s r^s doylsds s vi^orsi moîodullli ssioddoo

kosIi^Zoc! dols^is ci^pl^l , ss

nA sxis^A O m^1 c^s posidililZ^i t^stzlâk^s

s vitis^si ssisici^Ol^ s O âl^risciâ^s sisyâlii-

vZ. ^ci^ÎO^s^ss pOâîis ^is ss^pk^s IOk^ pf-opi^ii âi

mâ^isiii: c!s poli 6, ,

i^sspsciliv 1 oi^ ^si-»si^siiIOk^ ss^

âlims^ls^s: ^i^scivssi^si, smpl i1illclik-»ii ssll 

ciii-> scisslis msliOcis isisl'lciis^lis ciiri p^s^nî cis vscls.^s

ss^ sciOi-»Om1<i ss»_î si pOsidi 1 lOi^ cls lliillâls cls HOMâsicjA,

nssL cis dâ Ii-» sd^iOsiAdi 1s MOclsd^s, î^» mocli^idAdii

rillmAdi_îIui cjs poli (v.i,4.i,), posidi1iiL^i1o ioiodosâoio c!io 

poocili c>o vociodo iot^oid sA so doclodS 1s lidoi:

s) dlocii^idâdos do^isioo^oi didd^iiol^i doiodid, oooodi 

doodomi^ooli do dos s smpliio^ioii ioosiooii sisiodido clo 

â1imooiâdo;

d) slocli^idsdos smpl iioclioii ^i ^dodvoo^oi ioosiooii 

impdimsio io doiod, ^dodvoo^s isrisiooii c^o slimooiâdo s sisiodll- 

loi pLsidZoclu—so doosisolZ;

d,) tlo^ikiosdOL doooomiîsoî^t s ^doovoo^oi Hi ^oosilloii sso 

dlldso^ilod s^s^odidi, dot^odul kiio<l Tri sdlld^didduili.

3dimo1o cio^Z moio<1o pdo^ioiZl ioiodos pdsdiid pooido

olodidids ^odovisdZ (limiio mo^odsîo rlo doylâdo i-^), 

dO2OMZor^ll-so pooido âplidâ^ii 1s pompo, vooii Isiosdo, oid.
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063 mal 6-fioi6o1i,Z modociL c!s 06Ji306 3 mo'dOÄ^Sloo

3s1o00006 o O6PO6^io1l,3 MO(iifiO3063 f060V60^61 ^6osiuoii, O63P6O^1V 

0U060ll,Ului 2^3ll.OOio. s^oct i-f i 03063 f06OV6O^,6i 26 -f3O6 32^-f6i iooä^ sZ 

LidÄ loo 13 -flux OOO2ll,3O-d (oupiu 6 i 6O^OOM39O6î, i o M3Xim), 0663 06 

impiioZ 03, o ci3li,L ou -f060V60^3 SÄ 3 i dZ 10O Hi O MOLjifio3O6 

Äci6OVÄ^3 3 IlSOLiuoii ou^6^î,ui 1^ 1 cj6 3iiM6^^Ä06. 0 3i1l,A V3^iL^î.Z 63^6 

-fu^o^i O^3i^63 MO^O^Ului la ^3I^3M6^1l, M3xim, 0663 06 i mp n OÄ O 

moctifio3^6 3 -fluxului ^6Hu1î.3d ou moc! i»f i 03063 L30oio>ii, ÄT^f6l 

ioioâli. sDi60ci60il6 îo, M3H10IZ s3 -fi6 mio»im6.

Io figu03 23 LS pOS^iot'dÄ, iOi -funos.i6 ci6 ^U03^,i6, mocijui cj6 

V30i3^i6 3 poi oioi P3i 6l oo mZoimi 6l60ll,0i0S.

^1gU03 23. V30i3^i2 poi oioi P3i i ioo p3O3M6^oii 3^ MOt.OOUiui 32100000 

i3 0Sgl3063 f060V60^,6i ^,6osiuoii di6 31 i M6011,3 06 .
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15.1.2.1. ksyimsl ciissmis Hi ms^i-lsss cis îi^sss^si^ 

f^sslss sspi^svsydssss ssyimslsi ciissmis s mslssslsi ssisssss

ss ^sssmssciA ctssZ mscisi^i cis ssylsss: cispZ sssssds! slslssis ^1 

ds^s^is sss ctspZ dsssissss sdsiicrslsÄ ^1 dsss^ls.

Ii^ 1"1ysi^s 24 ssds ^scislA ssdsms disci cis ^sylsss cispZ sssss— 

Isi slsls^is dsss^is.

k^lyui^s 24. Ssdsms disc: cis ^syisi^s cispZ sssssdui sdsdcrsis Hi 

dsi^s^is.

fîsci^ssâsci Isd^-s pssds ii^l^susdA ssmssisis cis Is ssl Issi 

sssss^i 1 i b sd^lss s ^iidssss ssssspss^^dssss. s

is^ssms^is pi^Opsi^^icrssIS si_c mscicclccl cill^ssdsl slsdoi^lci 1^. Is^s^- 

ms^ls pi^ivisci ^i^ssvss^s ^crdsi^iciAl ss sd^ 1c»s ^LsZsci cil^s^ss^s 

cllsdi^s ss ssmssl p^Ops^^IsssI ss ^sssvss^s cis sllmssdsss 

(sd^IssdL 2s s-sslldsds cilsssd cis Is dlsssl cis ssmssciÄ si 

Isvsi^lissslsi) ss ssmssl cis Is ss dsdstzsssssdcrs, psOpOshisssI 

ss dsss^is, ssspssdiv. ^sssvss^s cis ssdsl^ls s ms^lsll.

"s^sssfo^msdOSsI ^sss^lcrssl YSSSSSS2Z, pssd^s ss ^Isx

slsls^is Impss, ^sss^is cis ^sssvss^s sslssisÄ cislssmisslS, ss 
ssmssl PI^OPOI^^lOSSl ss sssssdsl sdsilOSls Impss si ms^isii . I.î, 

sssssd ss ss SOMPSI^S ss ssl msssssd I^!, sdsdssss ^ilsci splissds 

f-sys Isises Isi cis ssmssl s^I1 IS vs ssi^lOss ssspss dsssissii cis 
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slimsnlisss, In ssnslll k^scillsssii Is 2SNO s s^O^ii cls sui-snî.

O ^uns^isnsss bimils^A s sns ^i d^cils cls ict^sl^is. l_s 

inli^si^ss i^sycllsliO^cllcti cls lici^s^is ss ssmpsi^s icr^s^is impc^ss n' sci 

SSL mAsusL^Z n, ssmnslc»! cls is^i^s ss^isnZncl ssc^pk^s ^^ssvsn^si 

lisnsicinii cls slimsnlis^s, c^mÄsincl k^sclc^sssss s5s1is^ii cls viis^Z 1s 

2S^O.

k^i^sdlsms pi^insipsIÄ ss^s ss pcins Ini^-ctn sislism cls i^sylsi^s 

sci^OMS^A sslis sssss s sin^s^inAsii ssn^lsins^slc)^ ps ds^s ^c^ns— 

^iilsi^, ssspssîiv s1s msii^isilo^ cls lissnsl's^ s clivs^ssls!" slsmsn- 

lis ssnsliilillliivs sls sislismclllli (^iy. 25 Hi 2L) .

In s^s^s ^cins^isi cls lii^sns^ss s mslis^llllli l-l,. în sst^sms d1c»s v-1 
in^si^vins ^llns^is cls ^i^sns^s^ s sismsnîllicli cls sxssll^is, ssss ss 

i^spk^s^inliA, în ysnsi^sl, pi^inii^-cr -f^ns^is cls lissns^ss cls tz^sclctl I 

cls liiplll - l-l^(s) - / (i s1^), ssnslisnlis cls liimp insIcuZncl

înliZ^^is^i 1s inli^Oclctss cls ^illi^s ps pL^tiss cls iimpii msi^i

si SOnvs^1iiiiO^i_t1c»i cls l'^ssvsn^A, sis.

l^uns^is cls i^sns^s»^ s i^scl^sicr^^lc^i !-l^ (s) ss pssis sp^sxims 

p^inlir—c^n ^inyc»^ ^ssio^ cls ii^sns^s»^, l-H, svsniicisls1s înis^nis^i 

îiincl inclc^ss In ssnslisnis cls iimp s 1"i1i^ct1cli 1-, l-l-ls) - l-"- (I 

bl-,).

3s ssnsicls^L, In pi^ims inslisn^A, sso^clsi^ss dllslsi cls ic^s- 

^is, dclsIZ psnlii^cl ssi^s sslis nsssssi-A s^nss^isnss sOMpOi^iA^ii 

ms^inii Is SOMsncis cls ^sssvsn^A/lisnsi^ns (i^syls^s 1s ^Icix 

sonslisnli) .

k^iyui^ä 25. 3sl->sms dios s doslsi cls ici^s^is ^i i^Zspllns^l 

Is sOMsncls isssplis cls viisus s msis^cllcti 

ssins^On.
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â. ) — SODOMS Kloo s dooloi clo lioi^s^io;

d. ) - so^oms Kloo moiii^ios^Z;

n-) — i^Zspoosol ms^ioii 1s li^ssp^s imposÄ cio vilio^Ä.

k^ooo^is cis li^sos^o^ simpl il'iosliA s moîo^oloi ssioof-oo so 

poslio soi^io sod fok^ms:

^(s^^-) -
' 2SS , s- ' l-^sT^S-^

g2^.^2

i_^c^s p polii oomplox ooo^joys^i si oomilio^oloi:

2-2^'ö, ^2
s

2s

roșiii oA ^ooo^is cis ^sos^oi- s oZii clii^ooîo s Im1oi 

moiü^ioslio cjo vitis^A (1"iy. 2L.K,) (mioos s ^oyu1s1ioi^o1oi) so 

poslio soi^io os:

2^(S) -^(S) .^(S) -^(S) .K^(S)- 

-_____ ____________________________________________

u^s - k/ . 1-^ . k, . is>-
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^iicici SO^s^2c,iisIs cis ümp mirii 2cii^isc>2l s 2ls sisism^Icri,

^7 i^sp^s2sc»^2cici scrm2 1oi^,

î.^-u 
i-I

i^scr^i^o uc» 2sii^sl cis sis^sm, ss ^sciOM2nciA crüIi22i^S2 cri^cii

^syul2iiO^ sci ^crc»ci^i2 cis l^scls^s^

(S) - -2------ (7?)

2sil^sl cis ^i^cis^s," ciii^sriiZ ciii^snis sL

cisvic»A:

^(s) .^(s)

csv)
^plisZcrci ci^iis^icllcii mscicrIciIcri p^Opcrs cis ^sssls

ll^mAiis^ii pLi^smsii^ii psctii^ct SOcisiâc»isIs i^sycllsis^lllcti:

SS sIStz

7z r

k^s dâ2â ssss^Oi^ »"sls^ii, ^llcin^iä cis ii^scts^sc- 2 ciZii cii^sciis 

cisvicis:

/s-^(s) .«i(s) -——— ---- -^- csi)^ 2s7x(1>s7')

f-sspsci^iv 2 dllslsi icisi^iss:

^°(s)_. ^(s).^i(s) _ I
n*(s) 1-/^(s).^(s) 1^2^22-7^
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2L. 3stusms Kiss s dllslsi Äs s

ssiius^cuiu; s — sstusms ylodsls; 

tu - sstusms msÄi^iss^I.
^skutn_l O ^llrus^is îi^sspliZ Äs ssmsiuÄZ fu^(^) - 1(1i) ss sb^ iius 

i_liu i^Aspllius Äs ^O»"ms:

12' (L) -1-^/?s'^^.sin(—^--^^-) (62)

I"Zspt_»kUS ÄSOSStuill Äs SOlUVSlUSbil ( ^iyî_^s 2S , s . ) , P^S^SlU^IZlUÄ O

sllp^sk"syls^s Äs lu^msi 4,2 X psiutii"^ »_isu ^limp Äs p»"imA s^sdHii^s Äs 

4,7 7>.

vssÄ sis^smlll süsses I^sp^s^srulis^iv P^iluti^-O siiuyi_^A

SOius1isi-»^A Äs liimp, siilliutii ss sÄsp^A 's- - 0 i r-sy^Islicr^^l Äs 

vilis^Ä Äsvikus släsislll i^sylllsliO^ t^I.

sscu^Äs^ss tu^slsi Äs Sll^SlU^ ss pOk^rus^^s ÄS lâ MOÄsIll!

sis(ismi_zlllü. 2L.s. ) Äs îs ^llkus^iâ Äs lii^Llus^s^ ps sslss

Äs slli^siu^ s ms^iiuiir

(64)

llkuÄs s-su lUO^s^iils ^culOsilis r,u I^sls^is ( ).

väsL I-SYI_lIs1lO^ll1 ÄS Slll^srull VS 1"i StUOI^Ästl IkU MOÄ SO^SSPlllUIlA —

tlO^, slilliusi ^siucumsiusls SS VO!^ Äss^S^ui^s I^SpiÄ ÎIU tu^sls Äs si_^siu(l,
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US psi^miiis simpl i^insf-ss funniisi cls knsns^sn (34). 3snknu 

nunss^ks^ss nAspunsului Is kimpi spnspis^i cis 2snc>. ss pssîs 

ksn^sms vslonii pinsis, nsr-s spuns nZl in snssi ris^

sns In nonssnin^Ä:

s^«
KS^S-V^,

- ST'» 
-----

3s^uI1iA ciA ^unn^is cls knsns^si^ s sAii ciinss^s

mocti^icis^s (minus r"syu1sîO^uIui )2L.d.)

(65)

s kunlsi 

pssis ^i

sn^isZ:

n- (s) ^°ls) .^(s) .^(s) .L^(s)« 

_______
1-i-SÜ^ l-'-sT'p. (1-i-STx)

uncls:

3sn1l^u UN ästi^sl cls sislism SS i^ssOmsncl uîiIÎ2Lf-ss unui

I^SYulsîOI^ 31 cls ^snms:

K^^(s) -
l-'-ST',

<SL)
LS^n^x

ssi^s sOncluss Is O ^uns^is cls ^^Lnsl'si^ 2 sZii clinsslis:

^ls)«2 ls) - 2s7x (I-'-ST'x) 187)
I

i^sspsL^iv psn^i^u ducils insliisA:

^^lä^ii iclsnlii^s su cisls ns nsnsnisni^ss^S Kunis ks kuns^is ^i s 

nSnui nSspuns ssks sssmSnSiiON nu nsl clin finuns n. , sviclsnk
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^(S) i
^*(s) ' (SS)

isisA 1ä O â11iâ ssât^â cis liimp SS Iii lc>sclis^ is Sll ).

Irii^s isrisi^i^sä Is dsi^cis ^i il^xlll s^ä^O^in sxisiZ, cis 

âssms^sâ, O t^slä^is 1isiiâ«^A, IspIii_^â iiic»cl mâi ssmpIsxÄ, 

impIisZsici ps IZsitzA ^i^ssvsci^ä i^Ois^iciA

^i ^k^ssvssi^ä cis âlimsi^liâ^s

r/,-v,F(^ri,F,)

Lâ ^i Iii ciâ^lll pi^scisciscti, âsssis k^slâiii sxâciis psc»îi^^ 

^spimc^I siâ^isciâi^ psi ^i ciOc»sicis^âis âpi^sximâiiv ris^sciis si 

psc»1i^^ i^ssimc^I ciiciâmici ^i cliili^äis Ic, p^ocisslll cjs k^spläi^s 

( fiy^ä ) .

27. Ssi^smâ dlss cis i^sylâ^s clclps 1isc»sic^sâ sîâis^iciâ

^i illi^â^is.
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l'snslonss cis i^s^s^in^Z t_t^ ns ss sd^ins cis lä c»n klon cts 

nâlnlll sscî i^snsfs^mâiiO^ ^cinn^isnsl, nsns ps Ks2s f I,_l >: ci I cl i 

s^s^O^in imp^s 7i ? s. I^snvsn^si iisnsic^nii cts sümsniisns i â 

nslsi ^OtiO^Ins ss nsmps^Ä ni_^ mscl^I^I iisnslunii Is dsnns,

Odi^inclii pnin i^scii^sssi^sL pi^iniii^—cr pccniis s iisnsic^nilsn

t-i t_t b ? >"^ä l i^Zncici-ss ssii^sl ssmnsllll cts nsmsnciA ps iisnsic^ns

s nonvs^^i^O^cllcti.

O dllnIÄ cis iill^s^is similsi^A no nss ciin ns2lll pi^snscisnii 

ncrmplsiiss^A sis^smlll cts i^sylsi^s s ms^inii,

5îsyulL^Oâi^s1s cis i^c^s^is i^snsidns snsr-cis^s pk^in msiiscis 

sssmAnA^crsi^s nslsi^ lliiili^sîs In ^syIâi^sL ciupZ ncînsniicll s^siis^ici 

psi^miii sd^ins^ss cinsi^ psi^l'Oi^msn^s similsi^s.

^,1.^. Lsmsncis cionvs^îi robului s^âîin cis ^i^snvsn^U 

^.1.^.1, k^Ismsn^s cis comsnciAt sis LSk^

f^s lonsmsiiivA, nOc»vs^^sn^1 cis ^^snvscii^A ^sns IsyZ^^nä ^c»iins 

iii^sclsl'O^ms^O^^I p^icrnipsl (^iycli-s 2) msiissi^sls cts i^sn^icic»s 

ii^i^ä^s^s -

3s ^Olosssci cts^Z sis^sms cts nsctvsi^liss^s slisiiicis- ciinsniis 

(ninlsnscivs^liss^s) ncl ni^ncliii ic>1is^msc1isn cis ncl^sci^ nsciiiic>^c.t.

LinIonscivsi^iis^^I ^^^c»s^oi"mZ sc»si^yis cts nc^nsciii si t^snciäliiv, cis 

psnLmsii^i, cti^snii Iii scisnyis cis ncinsciî sl^si^ciâiiiv cis sl^i 

pâ^âmstii^i. ^nssii cis nsc»vs^iiO^ pssiis i'OlOsiii, ctsnZ însnvsc»- 

scti^ssi cis s1imsc»^sf-s ssiis sscisidil msi msns cisnZî ^^snvsc»^s 

mäximS cis slimsciiiâ^s â ms^Oâ^sIs^ cis in^sn^illi^s.

In kclnn^is cis Isncll llncts ss ^sns i^sylânsâ iisnsic^nii cis 

nsnvsc-iicrs^sls nll nii^nctiii iniisi^msciisi^ cis nci^snii nsniilnllll 

psii nIssil'iciLiis In cisuA niisysi^ii:

- nOnvsi^iiOi^ cliniir—c»n i^sct^sss^ nOmsncisii lln invsniisi^

îs näi^s lisnsillnss ssiis c-syIsiiA în ^sci^sssn, Isn ^^snvsn^s In 

invsi^iiO^;

- nONvsi^iic)^ ciiniir—c»n i^scii^sssn nsnsmsncisii cin

invsi^iic)^ ncl pssidlIcis nsyls^s s îsnsionii ^i^snvsn^si..

Inciiks^snii cis iiipll! nsnvs^iiO^cll^i., Is Isnsmsiiivsls slsnii^iiis 

clispO^iliivsIs cts ^s^Isi^s nsmänciI sctnii ncrnsliiiilliiis In iinsi 

y^c»ps :
— ncrmsnciL i^sci^ssoi^clllli (nsmäncts I);
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— dsmsclcis ic»vsd1sdc.l 1 c.^1 ( dsmscicis 2);

— dc»msc»cis Isdomolivsi.

l-sdcrmslivsls 1dsc>cîdils sisdidlds sc^li cic»1s1s d^ msi mcllls 

mslssds slsdldids cis Idsdlic^s. Ic» 1"c^d^is cis pcllsdss mslssds1od, 

ädsslss scic>1 dsmsc»cis1s ^1s ydctpsls (2x2-, 2x2), 1^1s icici 1 vicios I

(1x4, 1xL).

3oc»vsd1osds1s 1c^d^id)clss^A ic^spsclciscil clc»s1s cis ds1s-

1s1îs, do^cilldsdss sctpdsvsyi^sdss ^i_^d^1onAdii sdsslsds ^iii-»Ll 

LslylldäIZl c^s ssmi-»slsls dsds ss 1dSl-»smi1 Ii^lds dlod^dils cis dsmsi->— 

c>S s1s docivsdlssdslsd ssi icilds sdsslss » c.»i-»i1â1ss dscildâlA s 

sd^lpämssi^llllll slsdldscild cis pcilsi-s (1s Isdsmslivsls 3,252 - oc»

midi^OpdOdssOd) 1^5^, t12ü, L4^?^.

26, Lorivsdlsd du diddllil icilsdmsciisd c!s dudsc»1

1-^ - 1i-sc»s^OdMs1si-u1 pdic»dips1 ; d1<^ - molsd

33^ - dd>c»vsdlOd slslid cis ^dSdvsc»^A; 1^ -

ssiciddsc, 

icrvsdssd

cis msds; - dsy^lslsd cis msds-^dZc»sds.
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2^?. 3st->smâ disci cis ^».»cts^iscisss â sissllilislOs cis 

nOmsi->^A s c»c»c»i L3t^.

6, - yscisssiss cis impc»Isc»si cis issli; O - ssmsc»cis vslssii 

msciii; S - sc»pc-svstzi-»sss; 1)^ - ciisisidlli îss cis impc»Isc»si;

- ^ssmsiss cis impc»1sc»si; l^ - mSsims cis ssmscici^, 

Hsssi sisism pss^ic»iS. svsciiâ^js sscisicisssdi Is, Icrlissy pssss— 

sc»1 cis HOmssiclA ^i ssylsss ssis ssctclcîs psic» ssmcisls cis c»ivsl mis, 

pisscissils cis sc»ssyis l'iiiici spsssps c»sy 1 ü sdi 1 s.

Ic» ^iy»-»ss 2^? ssis sscisiiA sutisms dlcrs cis ^c»c»s^iOc»äi-s s sir— 

sc»i^s1c)s cis soms»c»ciA s iuc»l_li noc>vs^^O^ s^sîic: cis ^i^ssvsc»^A L3s^.

pi^ic,ciipäIS s dlssciloi c^s HOMsciciA sstis susss cis â 

ysc»si^s ssmc»sls cis ciOmsciclA psc»^^cl liii^is^säi^sls ciiscjsls cis

pci^si^s ss sisAlicîisss L3i^, 

ksss^s ssmc»s1s pcrli sOi^^ssIs psicisipâl ii psssmslisi cis ^^c»s- 

^iscisss ciic» ^sss^iciriss sIsslisisZ ssmsc»cis cis

impcilsi_isi ss pss^s ssmsc»cis Tc>si-liclssss cisssl^icjssss IiisisliOâss- 

Iss, msciuls^is Ic, s 1isi^sicLc»ii cis is^iss cillpA s 1sys sic»cl-

ssicisIZ, mcrcillls^is îc» ämpli^clciic,s, sîis.

Ss pOL^s ssyls, sst^^sl, s^Z1i ^sc»siuc»sä, sZIi ^sssvsc,^s clic» 

SOMpsc»sc»1isIs LSk^, Tc»tir—cic» sc»vZc»1i, ssyimc»! cis ^c»c»siiOc»s»ss â IssO- 

MO^ivsi.

6sc»sssiosc»I cis impc»1sc»si 6^ (impc»1si_»si cis iäsi c»d^ ii^llis cts 

1ä ss^ss» ssll cis Is sssc:ic»Z), sod ssc»isc»1c»1 dlOsc»1c»i cis ssmäc»cis s 

vslssii msciii, sspss^i^ss^Ä ssmc»s»lsls ciisps^iiivslss ssmisc»c»cic»s-

BUPT



100

icrsi^s ciic» . ^ssssiS i^spsi^ii^is ss ^ssli^ss^A pc-ic» iciisc-msciiol 

Isyiss, ciic> clisic-iioiiOk"o1 cis impolso^i 0 .

Li^soiisls 1s»yiss socii ssmscicisis cis ps lOSOmsiivÄ (ssoolsios 

i^Scis^s) sso cis 1s i1sso1 sscii^sl (mi sc'Op^Ossssc') .

Ssmcis1s1s siociy 1s is^msis^ol cis impolsoc-i , c»omsi cissZ 

p^imssci sssspiol sii^soiisls^ cis sop^svsyiisi^s.

2s psi s^ss sisisms Ici ssi^s soc>1 ic»s1oss ^i p^sy^sms cis ms^s 

(iimpi cis msc-s, sps^ii cis msi^s ^i cis isscisss, viisus, spsisi Ic» 

sis^ii, sis.).

Ic» yscisc^sl, somsci?i1s socii y^opsis.ic» ioc»s^is cis sssinisls 

sscisi^sis cis soismsii^si^s, spssiiiss ssiiviiÄhü lOssmsiivsIs^ sso 

ic-sc»o^ilO^ slssi^iss 1osis T^ci siociio, k^^icti^s ioc»siiocii 1s ss^s ss 

psi soiOMsii^s, poism sctomsi^s: c-sylsc-ss isc»siociii ^i i^ssvscii^si 

1s cismsi^sk^s; ^syls^ss ioi^^sloc" 1s cismsi^s^s ^i ii^Zsisss; .^syls^ss 

ic-ssvsci^si 1s msi^s; ^sylsc-ss s1oc»ssZ^ii; ss>c»iss1o1 slocissÄsii; 

k"so1s^ss ciopA scis^yis msximA ^ssopsc-siZ.

Lisisms cis ^sylsk^s ^i sOmsriciZ soismsiZ 1s pssc»iss ^i Ici 

i^syim cis ms^s so issi sioclisis pi^s^sc»isis îc» , ^48ü.

^sc»ciic»^s cis s^s^isl-s s viis^si Ic» psciiZ, pssis viis^s msximZ 

s sssi^isi cis c-smOc-ssc-s pi^ic» ssmscicis ii^sss^ii Ic> »^syim cis 

yssis^sis^ s msic>s^s1c)^ ssicis^Oiis cis ii^ss^iocis.

^ssls^i i^syim ss splisA msiosi^slsc- 1s oc»s ciic» o^mAissi^sIs 

<iOmsc»2:i: ic-scisc-s Tc> sis^is, ii^scisi^s i^spiciÄ sso cis oc-tzsci^Z

i^Zcisc^s cis mscr^icis^s sscisisciiZ s viis^si.

Ici iiyoi^s M ssis pc-s2sc»isiA sskisms cis i^syls^s s ic-sciS^ii so 

i^ssops^s^s,

Ic» iocis^is cis iipol sii^soiioloi iciisi^msciisi^ (cis soc-scii sso 

cis iscisiocis) , scrcivs^isi^ol cis i^s^ss pssis ii oc» i^sci^ssss ssmsciclsi 

sso oc» icivsc-icri^. Iciciiisc-srii cis iip, ssssis sc-s ^c»1o1 cis s ps^miis 

Ic» ss2o1 if-sc»A^ii so c-ssopsc-s^s s msiossslss cis so^scii slisc^cisiiv 

i^sc»siOi^ms^ss isc»sioc»ii sOc,iic»os s sic-soiioloi ic»isc-msciis^ iciic—s 

iscisiocis s1 isc-c»siivL, svZcici s ic-ssvsci^S sys1L so sss s ss^slsi ^i 

O io^mL cis ociciZ cis impolsoi^i msciolsis îc» cio^siA, ciopZ o 1sys 

siciossicisIL. ^ssssiS mcrclols^s siciossiclslS s impolsosi 1crs ssis 

ciSssssi-S, cisOsr-sss soi"sc,io1 ii^sc»smis ic» ss^ss ii^sdois sA sidA s 

isc"ms cis oc»cis ssi msi spc"s>sps cis O siciossicis.

iicitzi-iio1 cis is^Ä ciicii^s soc-sc»io1 ciic» ssi^ss ^i iscisiociss
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!^s1^slsi, In I^snl-»1 siiO^cil ftl sc^ mZc-Imsä
impc^ss ./^. Oi^s^sni^ s ciinii^s sssslis mÄ^imi inIclsn^ss^s ÄMpliic^- 

ciinss isnsiclnii i_i, cisnsii icrinci ssmns1'_^1 msci^läisr- psni^cl 

impct Isc»^i I s isnsicinii cis issic-s s cisn vs^is^c^ I cti sci cism^isi is

2V. Sis^sm cis ^syls^s â ssc»vs^1iO^llIoi în k^syîm cis 

cisdilisi^s In k^s^sä.

- c.tnyl-»i cis - ctnyt-»i cis nl - i^syctlsliO^ cis

^S2Z sci^snli; - ^sycilsiios^s cis ^snsi'_(ns; i_i-I - dlsi cis

mLscic-A iisnsillns scn^snli; l_i - msci^1äiic)i- cis ^snsicins; sU^
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scipc-svsyk^sc-s iscisicicis; ssmc»sl i^icicitzkiicilsc- isc»sicic»s; 1^ -
scii^sc»i i^si^ss; 1^.^ - cicii^scri c-s^ss impcis; i_t^ - isc»sicic»s sissciii 

ictis^msclisi^; 1i^ - iscisiciiis impciss.

Lsmscicis impciiscic-i Is>^ ssis sOc»ciisi.c)c»siiA cis spsi^siiciss uls 

scip^svs^i^si^s L isc»sicic»ii r-sscipsi^âis sl_i^. I'k^sssk^ss ciic» ^syim cis 

msisc- Ic» ^syim cis yscis^sisi^ pOS^s ii sciiomsiA ssci somscicisiZ p^ic, 

c-s^cilsiioi^cil cis ic-ZciZ 5î^_^.

li^sssi^ss sciismsiiL ss i^ssIi^ss^A sZc»ci msioi^cil ssic»sk^crc> sicic»ys 

Is s» Icic»sssc-s scipi^ssicisi^sciL ^i I^i sskiimdA ssmcicil sIcic»ssZc-ii 

(ii^ssvsci^s msssiciisL > i^ssvsci^s sisisc-isA») .

Ic» scissi ss? , Llcic»sssic-sâ s ssis cisysiivL, iss sciplcil 0 Isi 

ssi^imdZ ssmcicil, ss^isciZcicl Ic» ssc»s icivsc-s ssc»si_tIcLi cis ^Oiir-s.

^'^Okisslll cis f^Zcrâ^s ss ciss^A^ss^A ic>vsi^s cis ssl cis

k^ssvsc^s sîs^Oi^isZ ss mis^Oi^ss-S ps mZsci^L ss viisus 

IsciOMOiivsi (^^scllllcti) ssscis. l-s vi1is2s scrd 2^. . .M X clici viis^s 

c»Omic»s!A, ss mscr^icis ssc»sisc»is cis i^sylsi^s .

Ici ss? <1s sÄcisi^s s c-s^slsi ssci s ^c-Zc»si cis c^si^ss, ss ii^sss 

Lciiomâi ps f^Zcis sIssi^isA i^s^IsiivA. Ic» sânul sZcicl s-fs^iii_t1 cis 

ic-Zcis^s ssis msi msi^s cissZi sspssiisiiss cis ciisipsc-s ps ^s^isîsc»- 

^sls cis ^c-Zc>âi^s - i»^Zc»s pcisllmsil ciZ ssmpIsiissiiZ Is sosi i si sc, ic» I cis 

ik^Ziis^s cissssss-

Ic> iiycic-ils ^Zi, ^Z2 scic»i p^s?sc»isis cisciS iipcisi cis sscivssii-

?Osi"s sisiiss sci ii^isiss^s ssss ps^mi^ icic»s^isci^css Ic» l^syim cis 

i^sscipsc-s^s, k^iycii^s ^2 p^s^ictiZ cic» sscrvs^ii^crs sisiis cis isssvscr^A 

sci iii^isissi^s sci siiciysi^s ps pss^iS svZcici cic» ic»vssiss cis scii^scii 

sci mscicils^is I^c» clci^siS s impcilsci^iIs>^. Ssi-»sms psc^miis icisis^iscis- 

i^ssi Ic» psic-ci sscii^scis-
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ZI. LOk->vs^^Oi- slisliici cjs ^sivsk^Z ri^ 1iik^is1iOä^s ci^.

ik-, uscl^sk-ks.

k^iyll^s Z2. LO^vs^^i^oi" s^sliici cis ^i^scivsci^Z ciu tii^is^Oäi^s ni_k 

sliicktzsl^s ps posr-^Sl cjs nk_, 1" ki^ÎO^â^s

i^sci^ps^sliivA.

LOI-kVSI^^i^O^k-kl SS^IS S1 <IZ1lk-ki1l Ltil', I^SIll^SSOk^I HOMäk-iLläll (H-I'L), 

is-kvsi^^O^lll ii-, pialis ^sslinsli ci^k 1iä.^is^Oä^s n^k s1iik->^si^s ps pss^liZ
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(61—6L), oi^ooilol cis «^soopsk^s^s s sosi^tzisl osk^s ooollos O Pools 

(V1-VL) , psli^o lli^isloä^s so slioys^s ps posi^lZ (67-

610) , pslk^o ciiocis (l)7-I)10) , ooocisosslor^ol 6 ciooZ dodlos (l_, , 

I--,) . 67 1 66 sool olill^sls psoli^o ^soopsi"s^ss sosi^yisi i^ssolivs

oi^ooilol iolsi^msciis^ Io polsot^l isc- 6^?-610 Io ssnol 

^ssllps^Z^II sosi^ylsl cllo ss^oloL.

^ossslA sokismA psi^mlls slimlosi^ss sopi^slsosluoi 1oi^ osl^s sps^ 

1s oomols^is li^islos^sl o," ou slioysi^s ps pos«"lZ cilo lovsi^loi^.

^.1,^.2. V1msris1o^sr-ss pi-iric:1päIslOsr slsmsnls s1s 6Sf^ 

psoli^o ciimsosloos^ss oooi ooovsi^lo^ slsllo cis ^i^suvs^lA,

SOI-»^OI"M 'fitzll^il cjss^isis^i LllmssilA^II MOIOI" ssii-»rn"Oi-»

cis l^äs^illcts, scic»^ nsssssi^s u^mAlss^sIs cisls sls ässs- 

mslsk":

s) 6«_t1is^ss c>om1^sIA 6^

d) ^sc>silli-»ss c,om1c»ä1Ä cis 1ic»1s 6^

s) 6c,^sc»^cîl c>sm1c>sl 1^ 

ci) cis plliis^s c»c>mic»sl sss^ ;

s) i^i^scivsci^ c»sm1c»sIZ H62H;

^) c,crmic»s1Ä c»^

y) 6sms cis ^sylsi"s s ^^scivscr^sl cis slimscilsi^s : 

^isin ' ^iväx *
!-») päi^smslii^il cilc» ssl-»sms ssi-»1vsIsc>1S s msls^cillll ss pol 

l^slsi^mloL pi^io locisr-oS^i sxpsr-imsolsis cissZ 00 suol oomoolcis^l cis 

lo^oi^osi-s:

— i^s^islso^s slâloi^lciZl 6^ L^r Ii;

— i-s2islso^L i^oloi^iciZ i^âpoi^lâlZ 1s slsloi^ 6 H^H;

- i^ssolsofs cis soLpAi^l slslo^loL X^

- i-ssolso^s cis soApAi^i i^olo^loS, ^spo^lslZ 1s slslo^ X H 

- i-ssolsojis c^s msyosli^si^s X^ t<r H.
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22. Lscivsr-iiO^ siistis cis fc-ssvsci^Z i^sciOi^cisii Is O I^s^ss 

ms^s^s^siiS cis s.s. psci^i^c.c si imscilis^ss ciciui msiisc- 

cis iii^sci^ic.ccis cis s.s,

Lc.i cisiisls c!s msi sc.»s ss t^^ssss^A sskismsls ssi-»ivslsciiis sis 

msiisi^^I^i psciii^ci ^i^ssvsci^sls -f.- , sskisms ss^s sciciii i^scislis

Ici 24, s d.

Ici ssulll sZcici i^sylssss iic.^s1^Isi msîOi^^I^i ssicis^sci ss ^sss 

pisici mscii^icis^ss sscislisci^A s i^I^xlll^i slisiis^ici iiSiisI, IcisssmciZ sZ 

iiscisiciciss ssiis vsk^isiiZ ssii^sl, ss Is dsi^cisls i^ssci^si-i^si siisiisc^i ss 

iisiisls X. X^ ciic, ^i^»_^s 24 d, sZl ss msci^iciF / 1", ciscisîsciii,

ssss cis ciscissiliÄ cismpscissi^ss ciZcisi^ii cis iiscisillcis Ici i^s^Isiiscil^s 

siisiiO-i^inA

Ici mscl spi^sximsiiiv, ss posiis cisci^ss vslOsc-ss iiscisillciii cis 

siimsciiisi^s cio i^sls^is:

^imia ' ^2 X 2 l?2)

r/i

îci ssk^s sOs^iciiss-»1i^1 si^s sxpi^ssis-

02 . . .1,08

PI-SS^ puci sci ci sisyli^jsdils pisi-cisi^ils îri ^isi^ (kx^ M) nA

x^ / x^ « I.
Locisicisi^scici Is s^scivsci^s miriimL iisrisiciciss cis is^ii^s

^S2^ s icivs^iiO!"c.lIcii ssci^icis c.lci cii_»mAc- msxim cis pc.dsl_^i sysl sci
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m, vslos^sâ Isislssilssiss ^ssIZ s âssslsl Is^sillfil, <its sxsmpl^ 

psnl^ll pî, ss pssls ^ssdsmpllsis Isilr—O ss^ls i^O^i^is^ cls ^O^ms:

„ N /1 .___ _ R > â___ _ n.

^-1 51-1 3H7r 2 3 6

sin n^^-sin n lo. <7-(r>-1)l?s) 
12 m 12

isi cis^s p — m/12 i^sps-s^lk^lA cls plllsi_ii^1 SO^sspi_li-»^A1sâk^s

psr-»l5-ll s 12—â psi-ls s psi^ÎOâclsi tisi-»si^l-»ii cls is^il^s, isi^ -î, ssls 

i^sIs^iivA c^s ciOsiscilâ^s s ii-»vs^lOi^i-lIui ns vs^is^A O

12/m sZsic! 1ssisilli-»ss ^s îs^ii^s vs^is^A îr-rli^s vslsi^ils cisâ

^»OMÎI^SIA 111 ,

^iyu^s 24> Sskisms sci1^ivslsi-»îs sis ssii^n^o^.

s) — pssili^ll I^SLivssi^s ^OmiiisIZ ;

d) — pssil!"!-! I^scivsi^^â misiimA

l_s somniis HOMpIsIS, LZi-»c1 m - 12 - 1, ss sd^l^s o ^Oi^mZ

c^s llriclA s 1si-is1lli^11 cls Is^ii^s si^d cis Iaspis 12 p^Is<_^1,

s ciA^si s^mOsiisA ^i_^cisms^1s1Ä 2i^s vslsâ^ss s^scilivZ-
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l^-0,436

vslosk^s dSt^s li^sduis sA doicidiciÄ dc.c dss s isi-»sic.csiii l^ominsls

11^ / -/2 sc molO^i_lIlli,

vllpÄ cisiis^micis^ss miciims ps i"s^Ä ciici ^slsi^is

(^2) ss ds1dc_c1ss2^ cill^sls r"s1s1ivZ cis dsfisdîsds miciimA 

spslZcicill-ss 1s sxpi^ssis (100), Ici sdssl sdop ss dsIdcilss^Ä msi 

icitiZi vslssk^ss Isislssilis^ss s s^msl-cidii ^<_^clsms^îs1s 1i^ s 

^srisiui^ii cis is^ii^s ps ^s-S-

r/^"2, Z8^s^^^^îsiri l<ü^-(^-I)
12 ^,»1 ZU 12

^i dll spi^Oxims^ls s^^idisfilZ cic.cpA s^sdlllsi^ss s^msi:

HlVZi->L! sssms dZ TiXg,^ / 12 ssls ^d»sl^1is mid, cis

o^c11s3c.tl s dZIsvs yi^scis, isi" sxpt^ssis 1c.ci 1)^ ssls 

i>-»sc.cms^ss s m/1^ Isf-mscii ds sc.^1 pi^sdlid sysli îcil^s si, ss 

cisis^mis^Ä vslosi^ss s^sdlivZ s 1si->siu5iii 11^ ds li^sduis sZ doii->- 

diciät dll

77 - ^857rä-^2,38^^- —

cis c.»i^cjs ss ciscic.cds vslss^ss 1lli

1860615lioo) 
ä« /N 7N L/i

^cisssiiA vslOSi^s pscildll cilli^slZl dslslivL cis dscisdls^s s isivsr— 

Isi^^Illi ps^mils sA ss cis1si^mi7is dll^sciiilll cis ps^cii^s s1 mslsd^lllli 

ssicid^o^ 1s f^sdvsi-»^s cilldsciî ps ds^s dZ ^i_cis ss i^sds

ciimssisiOsis^ss iii^islOs^sls^ pdicidipsls sls icivsi^lodllllli. Ici sdssl 

sdsp, ss cislsi^miciA impsciscii^s sdk^ivsIscilA s moloi^llllli doiii'odm 

^iylli^ii 24. d, dOl-»si«is^scici ds slcicisdsi^ss sdssillis ssls sysls di_c i: 

Lll7,osdZsicill-ss vslssdss sdsslsi impscis^^s ss posis sxp^ims
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2
r? v / > 2

(K^^-I ^v- ) r ( ^i-

- H l (^' ) (H ^) ( _^n

-------------- 5«-) (101)

' ^n 

vslssi^ss Icis^sc» ^sc»ss 7"ssIZ s scisci îc^ 1 oi cis pcri^ciil^s 1s ^f-ssvsc»^s

^°1s>-' ^O^ms-

c>-^/l2n-«- 2^7 — __
^-2 L —-^-siQ 72-^- (1l-cvs 22-^-) (I-IOOS 72-^-) X 

1-1 2-1 3i27r 2 3 s

I Sin n l<ü,L-(^>-l) --71-^2-P(n) (102)

X s^n ^-^2------------------------------------- ^2---------------

ic» ciä^s «1 - 2 7r cis cis^s^ä^j j-(c>) sslis cis^ cis

i^sls^is:

LOS HP (H) - — (102)

Lsc» sici scânci p^ic» spi^sxims^is sÄ, cic^sct^c»! lik^sss pi^ic»

vâlsâi^sâ c»u12k ciupZ llc> lli7yl-»i V cis cri^iyins:

(104)

msciicl ss ^k^sss p7-is7^^-^c» p^insipsl, cis

sxsmplll ^1, SO77^OI^M ^iyc^ii, ssls cisl cis ?-sIs^is-

lios)
r-P;
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In csss cs pcivs^îs cunsntul mscliu cs psncungs UN Aniston 

^îingsns, cls sxsmplu 1^, ss pos^s cisîscmins sxpnssis:

-7 7!

/ ä^ci (<^ i L) r7^<7

^igui^s 2S, l^si^msls cls uc»clZ s1s ^scisic^i 1si^ c^s is^ii-s ps 

^o^sls U^o cl^ si-monici^ ^'_ti-»cjsmsi-i 1is1 A' l_^^ p^sucim 

s cls sf-msctiiZ fcic>cismsc»1isIA ps

^»1-

Oimsc»siOc>si^sä slsmscilislo^ cls cismulis^is l_ si L ss po^^s ^äcis
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(10^)

L10S)

cisi^s vslssi^ss cill^ssllclllll I^äx l^sp^s^ikllA vslOsr-ss msxlmâ' 2 1i_l1

^,1.2.15. k^^Oyi^sm r^s Ls1c:u1 Til 1imdä^ 1°ui^bO k^sscisl psil^i^ll

clîMSIlSÎOIlâ^SS LOIlVSI^^OI^Ului s^s^ici cls ^I^SLVSIl^Zt

ciimsilslOils^ss clilc»1 cisilvsi^^s^ slslls cls ^«^s^vsil^A 

clsslililäl slimslllA^li llilol mslsi^ sslilsi^Oll cls îi^âs^lllils

sciill ctsnsssi^s ll^mAlssi^sls clsls sis scissili mcrloi^:

1 .) ^'ctllS^SS IlOMlllSlZ

2 .) Iscisl^ilsä llsmislsIÄ cls liilis i_l^ ;

15 .) Lc^sillc^I ilomlklsl 1^

4 . ) l^äuliO^cil cis pllls^s ilsmlilsl sss

5.) l^i^ssvskl^s rlomiilsIZ üi-i^II;

L. ) l'cik^s^is ilOmiklslZ L »"Oli/miilH ;

1/,) 6sms cls ^syls^s s ^i^ssvsil^sl cls slimsillis^s Vä?

S . ) l^s^ämsli^il clic» ssllsms ss^lvälsillÄ â mc»lOi^ll1ui cis^s ss pcrl 

cistisi^miilä pi^lil Tri^sr-sA^i sxpsi^imsillsls clssA sc^lll SOmcisliss^i cls

- ^s^ls^sil^s s^slisi^iciZ l^^ ULrH;

- ^s^isîsil^L f-O^O^IciA i^âpoi^tiâliZ Is slslcr^ ;

- i-sâdlsilfâ cls siLpSi^l sIsliO^lsZ X^ L^r H ;

- cls ssZpZi^l i^Olcr^1sZ i^spOi^lslZ Is slsllc»^ X^ ü^r H;

- i-sss^sil^s cls msyllsll^s^s X^ HK H.

^?. ) IllVS^lOI" m - 12.

Ss ss^s:
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uriri 2 ^1

^-1-i--^--1,02. . .1,08

^^--0,0815^H 
— IN

s
LOS<P^^----- - ----

^2^2

---0,436

0,622^ä-^sln^^-(^-l) -^-n ^-P.I

7?

^--ä / ^<"^>-

»HL. Icos i1I os^-7-->-ii-^^^>i>, > -I^! 
2 144 ^.2

2 5I7
* 1,-1,2 ' °2ir^E

(*) V1si cis memoris ss slsys 11pul 11i-1s1si-i_llui.
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^1,25^ 2-2'62^

-° 62/-rc

sx: 11»^1slOi^ 11p l' 2^?0 6 H66 Sll S2i^sci1s^1s11li11s:

- Iscislu^ss 1nvsi"sS cis vZi^1 i^sps1111vZ s1?s^s blscislA 

- ^200 V;

- su^si-»1ll1 mscilll k^scii^sssl - 2^?0

— 11mpc.i1 cis k^svscili^s 1^ — 25 ps;

- v11s^s s^111sÄ cis ci^s^^s^s s slli^s^1c.c1ll1 cis ssncictci^ls 

cili^sslA ci1/ci1 - 200 H/ps.

(**) Vic'» ds2!s cis msms»"1s ss slsys 11pll1 ciOnciscisslO^i_i1c.i1.

sx: 11p S 256156 - 6 610L (1^? ciocici. 1syA1lli^S Ii^ psi^slsl ) ;

6 - 10 6^ - 600 O; ci^/cil - 250 O/ps.

osss cil^l, pk^1i-»1s^ ;

vs i^ s^'«->, 6ci ,1^, Ili-t^s-t^^lmll-», Imsx , 61,621 ,X17X21, Xmill,

I sms>;, 1y , ci1ci17 p, 61,61m1>-» ,610 , li1,1sm5cism1k-,, ciosll ,smsys , 11, 

V1 ,V276ci, IP7 H,6,6,6p-k-ss1 ; 

dsyls'» 

Ivscils^bm vslOi^11s SOi-»s1sci1slO^1 

6ri:-150*100 

6^» - -?60 

11^--265 

1^--50 

ci^--141/0/L0 

1mik^ : -2 - 5 

1mLX:-100 

61--0.021; 

621--0.011/- 

X1--0.0L^;

X21--O.O^L- 

Xm1^--4.14- 

I smâx : -6170 -
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1y---25/100000- 

61 - -61^/sqi^l (I) - 

c! 1 ul 1: -200* 100000 - 

lOsIci^I vs Iosifs ci11 

ci1 - 

li1---1-^X1/Xm1u- 

ILsIcillI vslosi^s 81m1i->/011 

V1---(^m1i-l/^^)^(61*^m1si/(n1*821*^^) ) - 

610---sqi-1(V1*V1^1*81/(X1-^Xm1u)*LX1^Xm1ll) ) ; 

ILsIn^I vslos^s Ismdclsmi^l »

6sm5c1smii^ ---0.0815*144*010/12- 

<8s1ci^1 vsIosifs HOsfl) 

ciosl'l --61/sq»-1(61*61-»-X1*X1) - 

<6s.1ci^I vslOS^s 61m1ii1 

Olml^i--010*01- 

lOsIci^I vslos^s 0cI> 

00---01/0.4I>/>- 

<0sIci^I vslos^s l_) 

l_-^1.25*1y*2.5*6cl*100000/(2*pi*Ismsx ) - 

ILsIci^I vslos^s 

6---1.25*1y*2*5.L^.*Ismsx*100000/ (p1*1I<1) - 

<6sln^l VSlOSl"S l-pl 

i_p ---Ucl / (2 * <11 cl 1) * 100000- 

kIOS^i---0.'?4L-

I^spssl

V2--s1r->( (2*p1*l-»si-( p-1) *p1/^2-pi*1smdcIsm1^/12-^1) ) - 

llsilill p<1IZ- 

ip--0.L22*6cI*Ism5c«smii^*V2/sqr-1(61*61^X1*X1) ;

II---870* («iOs( 11*p1*144^-p1*1smdcIsmii-»/12^^1 )^1) /2 - 

(l_is1is^s Is scii^ssi s Obliquis)

( "" ) - 

( "' ) - 

( ^ ) -

) - 

^11s1r-» ( ' 8O"s1si-»1s L1 ,ci1-5-2,' :')-
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^11slci( ^SPOI-1c»I I_Hm1sl/U1 ,1110-5-2, ' ; ' ) ;

^c^11s1c»( Olli-s1s >-sIs11vs cts ssc»ss.- , 1smdc!sm1c»-S:2, üslt : );

^^11s1c» ('VslOs^ss c»c»y1»1c.»Ill1 cic»s11 ,ciOs11:S-2,' I );

^i^11slc» ( 1sc»s1«_»c»ss cis sI1ms^1s»-s 1I1m1c» - , 1t1m1ci: S - 2, H V ! );

^»^11s1c»( ^sc»s1c»c»ss cts ctc.»i-s1s 1tct - ,1tct - S-2, HVH ! );

"!"11s1ci ( ' Icict<_»ci1sc»1s t_ ,l_: S-2, ' Lm1<ik-Ol-«II !');

^^11slc» ( ' Lspss11s1ss L ,L: S-2, ^mls^st^ :');

^^11s1c» ( ' Ic»ctlls1si^1s cts I1m11si-s t_p -' , l_p - S: 2 , ' tm1cii-Ot-iH I);

^i"11s1i^ ( Lc»i^sc»1c.ll cts pO^cii^s 1p - ,1p:5:2,H^H ; );

^»"11s1c» ( Llli^sc»1o1 msctlc» p^1c> 11i^1slOi^ H .— ., 1^: 5:2, ! );

wi"11s 1 c» ( " ———————————————————————————————————————————————————— ) - 

i^ssct I c»; 

<t_1s1si^s 1s imp^imsc>1s s ^S2i_t11s1s1si^ Od11c)u1s) 

^i^11s 1c» ( 1s1, " " ) ; 

^»^11s1c> ( 1s1, " ' ) ; 

11s 1c» ( 1s1, ;

^^11s1»-»( 1s1, ' 0—; 

p^^11s1c» ( 1s1, ^O»-»s1sc»1s s1 - ' , s1 - S: 2 , ' ! );

^^11s1c» ( 1s1, k^spO»^1c»1 1t1m1i-»/1t1 - , 1110: ^: 2, ' !');

^»»^11s1c» ( 1s1, Vc»k^s1s »^s1s11vs cts ssc».- , 1smli)Osm1si: -2, Hs^t ! )?

^»^11s1>-» ( 1s1, Vslss^ss clctyl^lllllll sosii — , HOs11: : 2, " ' );

^»^11s1c» ( 1s1, 1sc»s1c»c»ss cts s11m. 111m1c» -1t1m1c»: S: 2 ,! ); 

w^11s1c» ( 1s1, ' 1"sc»s1uc»ss cts ctc^sls 1tct - ,1tct: S:2, LVH !');

^>^11s1c» ( 1s1, Ic»ctus1sci1s l_ , t_ - S - 2 , ' l^mlsc-Olill I ' ) ;

n^11s1c» ( 1s1, Dspss11s1ss L- ,ll:5:2,' tmIcn^O^H !');

^»»-11s1ci ( 1s1, ' Icictllci1sc»1s cts 11m11sc-s l_p - , l_p: 5 - 2, ^mIsi^Ot-!^ ! ' ) ;

^^11s1ci ( 1s1, ^ui^sc»1c.»1 cts pOi^c»1c^s 1p -' , 1p: S - 2, !')?

^,^11s1c» ( 1s1, ^lli^sc»1ll1 msctlu pi^1c» 11i^1slO^ II , H - S - 2 , ' !')?

^s-11slc»( Is1, ;

i^ssct I c»; 

sc»ct.
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03pirOiui 4. 088081/^81 8X888itt8uiäl_8 88IVI^V 881^/^884 

8800888/^iiv/^ i^i i8äoiil3N8ä i8i8^2/xi/^

4.1. 060061301 6XP60lM60lâl6 plivind 1^00^1003063 

MOlO0Ulu1 38100000 10113231 0U 0O1O0U1 151 

80^0l0l00ui1 10 069IM d6 960603100

4.1.1. 000(11^.11 d6 6XP601M601306

86 8l30(1u1 0008l0Ul1 c>6 3U1O0 10 (16P0U1 (16 1O0OM011V6 v6^j

L-3U 130U1 100600301 81 M38U031O01 10 06g1M d6 960603100 3 

U0U1 M0100 38100000 101^3231 3V10cj 0303016018110116:

8 - 4 0^ - 360 V, I" - 6,3 ä, 008 0,65, 0 - 3000 0O1/M10,

0l3S3 cl6 12013116 8, 0621816013 0t^ml03 d6 10^38^0306 0,640 k^0^M, 

0621816013 d6 12O13116 M10 50 I^0^M.

10 -f1gU03 (37 ) 6816 06(13^3 80^6M3 6160^0103 960603)3 ci6

P01001P1U 3 8l30(1u1ui (t6 p0Od3 , PS 0306 3M 130U1 100600301 16 81 

M38003lO0ll6 P01V10(1 8U00llO03063 13 31^060301 06931ÎV6 3)6 

M0lO0Ull^i 38100000.

I^OlO00l 38100000 6816 30106031 13 1(i03ll6 V3013dll3 d6 0306

U0 MO1O0 d6 0311.06 U0 MO1O0 0O0ll0UU ^10 0U 03030^6018^10116: 

î.1p Ok 044, 1^-4 0" - 100V, 1^, - 49 ä,0l383 ci6 1^Ol3li,i6 8,

0^ - 3600 0Ol^/ml0.

^01I.00U1 ^O 68^6 3l1M60-d3ll 0U t.608lU06 V3013dll3 kl6 13

0O0V601^O0U1 d6 ^1pOP>1" 360.6.170 31 1M60113^ d6 13 P01?3 6Xll,60lO303 3 

x 360 V (Og - 360 V, Ig - 170 ^).
^O11O0U1 38100000 (16^1^6323 P010 000V60ll. 1 200U1 ^6 -f060V60ll,3

03^, -fO0M3^ ctl0 06d068O0Ul 0^, 000^6083^0 0U1 0

(0100U11^U1 l0l^60M6öl30) 81 10V608O0U1 .
3300103 8 681^6 0O08ll0Ulî.3 d 1 0 6 06?1811601^6 cl6 V31O306 1^0^31 3 

1,6x6 kO^M1.
86(1068O0U1 0^ 681^6 ^6 1^1p 11 »<V^ 81 68^6 fO0M3t. d 1 0 1 X 3 

d1od6 06(10680306 1 p k<3 10/60 (60 /^/1000 V).
Ol00u1î.^1 1 0ll.6 0M6^i 3 0 o 68^6 -fv0M3^ cl 1 0 5 30umul3t,00l î. 1 p 1288 

320 1693^1 10 86016 130 10V60^O0^1 1^ 68^6 ct6 1^1p 5KV^ 81 68^6 

f00M3^ c1l0 dOl -dl0l8^O0l d6 PU^606 I 100 K/ 1100 V 81 2 (110(16 K3 

11/60, (60/^ /1100 V).
I0 fl9003 (36) 681^6 p06260-d3ll, 900pu1 ^0 - , 80PU8 
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sxpssimsiiiissii.

Ili l^iyoss (2<?) ssis pss^sliisis ssssiss 6, so vslssss isisls 

cis 1.^» x <^» ^siimi.

Ili i^iyoss (40) ssis pssussiisii sslivssissol so isiisioiis 

vssisdils iiip 260.L.170.

Iii i^iyoss (41) esis pss^siiisi sslivssissol sisiis cis

ii^slivsliis 66^.

Ili fiyoss (42) ssis pss^ssîsis spsssioss cis sspiisss si 

mssoss -

4.1.2. dlsio^s cis ssp^si^s Hi Tsr-syisii^sr-s s ssmrislslss cis ps 

Hisiicilll sxpsr-imsiiisl.

Lspissss ssmiislss cis ps sisiiciol sxpssimsliisl s—s issoi psiii 

msiscis cis ilil^syisisssi ciisssiiîisos. l_s ciiissiis vslssi sis 

i'sssvsliisi cis ssmslicls s—so mssossl vslssils iisiisioliii si 

sossoiolloi cis ssmsii^s.

dlssossissi Is s—so issoi Is sissoiiol iiiissmsciiss (poiisisls 

cis mssoss 7) si Is issisils ciili ilivssiss (poiisisls cis mssoss 

8, ^?) . Ssmlislsls cis Is poiisisls 8, so icisi psimiiis psili

issciosissol k? 1/20 (20 ^/L0 mV) , isi- cisls ciic^ cii^cioiiol

iliis^msciis»^ pi^ili ssiicis 1/10. Viis^s vsls^ies s msis^oloi

ssilicil^Oli ^di s issi mssol^sis p»^i>i msiscis stuibss cis picis si siissis 

«ii^sdii Is iol^Omsii^o usInolsiiO^ üp I>I 2L20.

Ssmlislsls pi^ivilici ii, I so i^Osi siissis ciii^sciii pk^io 

OsciilssciOp so cisos spoiosi lip L 010<-, 0 - 25 dli-i^, iss isssvsiiis

cis sOmsr^cis Is vssssississol S02.

1°slisioriss si sossliiol cis slimsiiisss cis Is cisiivssIssoI iip 

260.L. 170 so sosi iliciissis psis si^issss ciisssis Is spsssioss 

cis sOmslicis cis ps Kiss.

4.1.2. ^liâlirs ^syimoi^ilOi^ Hi s ssmiislslsr- îiissgisiss^s Is 

Liissf-ss^i ps Hisiici.

8s ds2s ssmlislslss ilissyisissis s-s isssoi Is soslius 

ssyimosilss cis ^ossiisiisss s moiosoloi ssilissss so soissol iii 

ssosisissoii.

Iii -fsiiOyssmsIs lis.42, 44, solii pss^soiisis isssioiiss si

sossiiiol clsdiisi Is
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si»".45—52 scorii p»"^^sri1â1^ 1^s»^iusi^â ^1 

cicii"^ri Ici I cjsips 1sivk?i"lO»^ 1s» c1il^»"i1s ^«"s^vssil^ cls

^omâsicl^ ^1 svOl^Hs» l^rislsisill lillsi cil i"ncil Ici 1 Ici .

^os,1 clop^ ^^msiâl^Is 1^»

o^lil lO^ciOpulcil 8 010^-, pscil^ci .

27. 8n^mâ s1sn1>"icis y^si^»"^Is cl^ pi-liiulpîci s»1 s1si^c!ll1cLÎ cl^

PI"O5â.
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Susnils IN S cis

ssmnsle sî snoms-

— psnkno ssnsolsl sli^is-siiv: <> , 0 V 0 /" o .2 V « 1 ML ;

— psn^no. KSNL 1'SNSS. s. 1 1 s k"î s k i V s.: 1., 0<I> V/L-2V, I ML ;

..E- .psn-dno 1sk2L.i.'..'.oss. soll 11; ?>ss 7 1'1? , 20 0/ci 2 v, I ML .

4-1.4. Lsnsic^sns^i i ssopns ns^ol^skslsn mssonsksni I crn 

ps Hîsncic»! c^s pncrds.

_ Dip snslins l s koo n s.ms I SN 02. 21 " 20 SS2SLS 0-SL2. kl I .2 iskl Is 

t^s ^UNL^îonsns s mskon!.' I >.'2 SLi.ncinoo OS noionsl 2.0 SOLO Kolnciisik. 

în I^sgim cjs ososnskon.

1 UN susni I s S'..l Î o LV. nstz s11V s p i--1 s - n^o >

, -- ^ >r .1 ms s Lk?mv;slslov lSL iks OS 1s , s 's OLk ds

, ÎL X AN os^>.>) KsOLloO 1 1 , LI 2 X In LS^'l l LOk"SNKr-'. 1'_ti -

In ^inoo.i î'_t I msk.isv PSNll'.Lksl 2.S. LSMN sIo. I i_r. 1 s VOLV LO.d

2X.
8smns 1 s I 1s L SI-L 2 NVS?" Kon SS fOLV ISI-fll'SslKsls LiS

^^suvsn^s cis ss^sks 10 - 20 i->2 .

k^slsss S'S^ 2.-^ f i SS? - r ,. ^5'S. VLNSS2 SLSSSS SSLS S!SLS s I 2 cis

enei^yie si Sls ks fi.-nsvL.

î,â 'fl^SLVSs^ is OL .-s'.O"? msi js, 2 o 1 , O'" l-K'SL>> 1 i-il Sdks msi ms ns > 

k^f-îri inksonsnss ^nocioLolol DI LS nosks 'Ls.lsol sosnolä
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44. 1^ i-, - 1505^ mii-,.

^^YUk°s 45- -ss^si'uss si I c!l_lps iiivs^iO^ 1s c!s

somsk^üis -f — 10 ^>2
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. I si s«_l^s^il_ll Lic_lli>s i^vsk^isk" Is if"ssvsciis cis

soms^cls 's — 15

sr^^or-s 47. si cj!_(ps ilivs^lo^ Is -fi^scivs^ls lis

^omsliciis 's — 20 i-!^
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43. ! s-ss iS«_I 1 Lj^pâ if-ivsk^iOk" IS ik^ssvsk-iliâ c!s

scnss s - 15^

4E-. si tn_l^5?^î il_'.I dj?_lli»s. is!Vs^io^ Is cls

L.OMS.k1<^S 's — 40
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so. î'_'. I cl^i.ps i^vs^îoc- Is î^srivs^îs. ci!s

^olns^cls î — 45

P^YUI^S 51. Issi^i^r^ss ci-I cl^ps i^vs^îO^ Is î^^<nvs?k->îs cis 

ruomsi^cis î — 50 îtn
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52» ^sc»sictc»ss si sll^scillll ic, si^cilliilll iciis^msciisc-.

4.2. I^lAtsllf-AtiO^i 2c» sxplss^si^s s c-smsi cis msiic°ou cri^. 022

Ti-, i^sgim cis ^i^3c»si^s f-scillpsi^sîiv^.

4.2.1. Loncii^ii cis sxpsr-imsri^si^s.

kîsmâ cis mslcrcis ull mslsi^ul cis li^sciliuris âsic»cii^Oc,s, c,»^. 022

ssls ^Oi^mslâ ciic» ciOllâ vsyoâcis mslssc-s, ciic, p^sciu^lis pc-slolip.

k^s i^âms s—Lll msrilâl LpLr-L^s cis ^âplâc^s s ssmcrsls^ ps pâ^lss 

pi^imâc-L , cis ^lli^sc»1 noc,1ic»llll si ps psi^lss sscillciciâ^s cis slimsrilsi^s 

â MOlsâi^slO^ cis 1i^Lci1iui-»s âsirini^Oris ic, scosul âlis^riâiiv - 

li^i^â^âl.

k^âML cis msl^Oll s ^Osl supusa Iâ ic,c:si^^âi^i îs lli^mLloLi^sIs 

!"syimc»^i: ^syim Isrissi; c-syim cis f^iciâ^s slsuli^icis i^sullpsr-Liivâ 

cis îs viîs2â msximâ îs vils^s i^sciuss 10 - 15 Km/ki si ^sspsuliv 

su^sc»iii cis ^^ic»L^s msxim ps^mis îs ciscisls^siiâ m^xims 1,2 m/s? 

sllp^sssi^ciisii îs MOicrs^sIs cis 1^sc:1illc»s, ic»1i^s^llpsi^i cis 1sc>sillc>s 

cis slimscils^s, ic,1c-â^ss ic, âsli^cis â p^O^sniiilOi-.
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4.2.2, Vsbisols cis i^ss^iuns supuss sxpsi^imsni^s-ii.

6xpsi^isnis1s s—SU sissiusi PS VSYOSNS ciudls, f-sspssiiv ssms 

cis msi^cru ni-. 022 ( iiyui-s 52).

^isssi^s vsysn, ssis VSYON MOiss. ^iscisk^s bsykiiu sss slis 

E^ous sspisissi^s cis sui^sni, siis unul ps iisssi^s psi^is psnii^u 

slimsnis^ss cis 1s sins s if-sis.

k^iyui^s 52. 6sms cis msii^su ni^.022.

Lspisissi^sls su issi Isysis slssii^is iniss sls si i^sylsis 

^o^is cis spsssi^s, ssiisl icmii ss ss msciiicrs SOciciliiils spiims cis 

cispis^ s cill^si-tillllli.

VsyOsr^sIs msiss^s cis msii^sc» su issi slimsciisis ciici ciscis 

SUi^ss, ucis cis Icislis iscisillcis sxis^ris, 1s ^50 V si uns inisi^ns, 

1s 24 V.

vups HUM s—s msniisnsi, isnsiunss sxisi^ns cis ?^50 V SS sulsys 

cis 1s sins s ii^sls, pi^in sspisioi^i.

1°snsiunss ^sislsl cis slimsnis^s s sii^ciulislOi^ cis isi^is ss 

ss^ssis^i^ss^s psinr

— isnsiunss nominsls 6^ — ^50 V;
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- isc»sioc»ss msxims ^00 V;

- isc»sictc»ss mictims II^-^ - 525 V.

^sctsiciciss 1ssss iciisscis. 24 V, ssss pssvicis cls Is dsissiils 

cis ssccmcilsios^s s^s vslssils:

— msxims: i_i^ 10 X il^ ;

— miciims- ii^ - 10 X i^.

Os Is sssssis iscisiccc>s scccii slims^iisis spssslisls si 

icisislsliii Is sccxilisi^s cis somscicis. cis pssissliis, cis ssmcisl i?sss.

^scisiuciss lliili^sis vssis^s ic» limiisls (25 - 20) X ii^.

^sitipsmsciic^I clici ssi^sms slssisiss ici ssyim cis ^sisisc-s ^sscl— 

psssiivs sslis llsmsis^lll -

— sps^siciss cis iciisssupsss suiomsis Is supssssssicis ic» 

sii-scciicll psimsc-;

— sps^sisiccl cis clssscississs ic» si^s^ilul cls icislis iscisicccis;

— spsc-  cis psolissiis Is sc.ipssliscisic.isis;slisic.il

—  cis ^ilissss ps pssliss cls icisllis iscisicicis;spssslisic.il

—  cic.isssili sori li ici c.ii_i — cicisscili sl lisssisliiv lisiisusli 1s 

liscisic.ccii si fsscivsci lis cli^ssilis;

icivssliOsc.il

- moliosss cls lisssliicisis ssicissocis scc soliOsc.il ici socislioi scic.'i li ° 

s^c-icisc-ss slssi^iss s—s ^sscii cis Is viis^s cls 60 km/i> pic»s 1s 

viis^s cls 10-15 km/i». k^iscisi^s icivs^icr^ ssis ici^ssi^si si ncî s 

i-s^isliscilis cls ^^icis^s. Icivsi^liOs^sIs sc^nli i^svsc-si5i Is.

Icivsi^issc-sls scîc»1 i^i^susis cis iscisicicis scl sic-ciclii cis 

siiciysi^s ic»cliviclc.isl si lii^isios^s sc^rilisi^s scî cismscicis p^ici 

msclcîls^ss ici cllli^sis s 1sc»sicic»ii.

l_s sxpsi^isciis s-s losli ic» sOrisiclsi^siis ps^iiscilsi^ilisiiIs c»si 

Is sslisms cls ^si^lis si ciOmscicis si s-sci somscicisi ic» sxplssis^s Is 

mssll^sisi-i i-syimlli^i cisiis ss scispsi^s ^syimlli^i ic>iilc»ilis ic, 

sxploslisi^s -

Hssssis s psc^mis ss ps msmosiils msycisliiss ss ss psicicls ssis 

msi ssmcii^issliivs ssmcisls ss vslssss si ss l^crsms.

4.2.2. dls^O^s cls ssp^sf-s Hi înmsysricis^s s ssmcisIslOi^ 

ps vskiisul.

!_clicicl ic» ssnsicisssliis iimpc^I cis sskiimdsss s ssyimclsilss cls 

l'cisisiicrcisc's s syc-sysisls»^ vsi-»isc^I^Icti. iimpctl cls ssiiscisk-s si 
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p^sissüi 1s»s, iimpc»1 cis ssmsnct«» s insislsüi 1ss cts sc»1c)mstii ^sss 

cts ps ssms cts msii^crc», s—s i^ssc»1 1s sisSi1isss msisctsi cts sspisss 

s ssmnälslsc- si cts inmsys?ins»ss s ssssissä.

f^snii^c» üctslüsiss sspissii ssmns1s1c»s s-s ^crlssii psnisc, 

i^sms cts msissc» mstiscts inssyisissi"ii sc»niinc»s, isss inssiis.

l^siscts s pc»ic»i ms»issis»1 i^sis psin ^slssisss

issctc»sissc-s1o^ cts isnsic»ns si cts sc»«^sni s ^ic-msi I_^d1 - ^Ivsiis.

^c-sctc»sic»si^s1s cts isnsic»ns scl ^c»si cts iip I_V-i00 si

^^sctc»sios^s1s cts sc»^sni sc» kosi cts iip !_V-4000 S.

^^ssliss sc» t"ssi cts psi^iss pi^imsss » cts inslis 1snsic»ns, in 

sui^sni scrniinc»c». f^sntir-c» päsiss sssc»ncts^s, ps pssiss cts sc»ssni 

slisi^nsîiv isi^â^si s—s ^slssii c»n issctc»siOi- cts sc»i^sni üp 

SOO/S si c»n 1c-sctc»sio^ cts isnsic»ns üp Ht-iVVO/220. I'ssis 

is2ctc»sissss1s ^slssiis sc» fssi sc» i^slsüs yslvsniss si sc» 

pi^Oissiii 1s pssic»»^Ssiii.

i^ctspissii clic» issspis s cts^s cts sctspisi^s sc«, t^ssi ^snisüvi 

psc>it^ct ic»1sic^sk^ss ic>si^iisi si msc»üc»si^ss ^sspllc»sc.t1^i Is vsi^isüi 

i^sc,2Üo^ii s ssmcis1ct1c.ti.

dlsiscts cts cispisk^s s ssmcis1s1s^ si inmsys^icts^ss slissicr^s ps 

msmo^ii msyctsücis s ^c>si msiscts cts cispis^s cti^snis si ciOc»iic>^s 

psciii^^ ^^ssvsciis msctii si icislis.

^psl^sict^s cts icimsysui^s^s s ssm«-»s1slOk^ ps msmcri^ii msycisüss 

s I^Osi ict^syisi^siO^'_t1 msyc»süs iip 8^us1-^iss»^ cicl psir-ci ssc>s1s 

cts ic»i^stzisii-si^s ps si si i_lc> cisc»s1 cts cismsc»is^ii. Vs 

sssmsciss ssmc»s1s1s su l^crsi ic»i^syisi^sis ps c»ssi 1sy^sict1 sc» 14 

ssc»s1s iip ^t0^i,4 si iciss^isii^sissul sc» Cisiis sc» L ssc»s1s iip 

t-t^.2^.

Ic» ^iyc»»^s ^4, ssis p^s2sc»istis sslisms cts icrmsys^ic»sss ps 

msmOsii msysisüss s ssmc»s1s1s»s cts ps ^sms cts msi^sc» sc» msiss^s cts 

ii^sstiic»c»s ssic»si^Oc»s.

Ic» 1"iyc»ss SS, ssis pss^si^isis sst-tsms cts ic»ssyisissss si 

c»i-msi-ii-s s ssmc»s1s1o»- ic» si»-sc»iis1s cts ss1s si cts sisiis.

Ici -fitzc»i"s SL, ssis pss^sciisis ssi»sms cts icictissss ^i 

^s^i^tisspscii^c» sissc»iic»1 cts ssmc»s1i^sss cts liciis.

Ic» ^i^c»ss S^, s^is pssnsciisis t'OiOyssms cts smplsssmscii s1

1^sctc»siOsss1o^ cts sc,ssciti si cts iscisic»c»s in sissc»iic»1 p^ims^ cts

inäHs isnsic»ns s »^smsi cts msi^sc» sc» msissss cts isäsüc»ns
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^»8, ^O^o^t^sms cls âmplsssmsk^i âl

li^sLi^ci^Os^slO^ cls si cls is^silll-»s ik^ cii.^cillili'^I ss-i<_^<iîs^ âl

li^âs^smisisi slsu^^ins il^ slîsr^sliiv moliOâ^s <is

^«"ân^i^s-is ssir^cii^O^s. 

Ii^ sslis ciâpliâ^ii ssm^sIslOk"

nii^LllilisIs cls ssmi-»âl i^s^s c!ii^ ssls cls i^slss cjii-> sî^â^is 

Ik-><ills1i^ii Io»".
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msmok^ii msy^sliiss s

ssm^slslsi^ c!s ps i^sms c!s mO^OSi^s ssi^ci^O^s
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I G G As^Oe! - ^6^

4 2 L 0OOO
Os^i!0L^s> Villips Osciîogpcis s<V7i^ 

^^3252
G

SL. Ss^smL cis ic^ciisâi-s si icii-stzisiii-ä<-s psc^ci sii-cii_liii^I cis 

ssm^sü^s^s cis 1ic»is.

BUPT



I'?, Lis smplsssms^i s. I i^Ä«iL'.LiiL)L;^s I ^s sL^s^i^

si cZs isLrsiLrLrs i^ Lii^n^ii?_-.I rD^ims.^ Ss insI is is^siuris

s -is msi^OL! SL>. MOiosr-s c^s sdindr^Osis.

58. s^oiotz^sms 'i!s smvlâssms^i i^s.<i!'_tciio^? slo^ Lis SLl^sli-d 

isL!siî-'.Lîs iLl si^sLlü'-ll sssl_lL,os.^ i^ALismisisi 

sIsLi^^is- ^.L' ci!_l.^sL>i_ SL> ^>oro?^s s^OL)s.
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^igunâ 5î?. nspiânii ssmriLlsisn psriinu ninnuiisis c^s

ssmriâiirsns cliii ssiâ cls nsiss cliri sisiiâ ris msinsu 

Iric^usinii inn.

4,2.4» tlsiO^s c^s srislirLt s ssmriâlsiOn irinsyisinsis

4,2.4,1, 's^srispuiiSk'SL Hi virușiirsnss ssmsisrision, 

^siiinu insiispuiisnssr ssmiisisisn cts ps âpsnâiuns cls 

irimsyâriiiâns nu msmnnii msyrisiins s—â iuissii msiuclsr cjs âriâiirâ 

cjinsniâ. ^nsssi^ msistiâ, nsiisiâ iri inârispurisnss NOi^NOmiisri^â s 

ssmriâlslon ps OsnilusnOâps si ps spLnstiis isiclinsiOsns s vslunii 

ssmrislslon,

Iri ^iyuns L0, pnsreriiâiâ ^Oiuynsms cls smplâsâmsrii iri

sn^emâ âriâlirs clinsniâ psninu insrispurisns si virușiirsnss 

SSMI^LisiON,

4.2,4.2. Ssien^ss-s» «smsisisio^ ps clOmssiii rjs vaioi-i.
s^sriinu ssieniânsâ ssmsisieiOn ps ^ums^ii cls vsiuni ss 

^oiossslis sntismâ cls msriiâ^ nu spânâiiuns ^in ^iyuns Li. vs ps 

LpLNâiuns uric^s s—su i^nsyisinsi ssmsisisis ss insi-»spusi ps 

OsniiOSNOâps nu MSMONÜ si ps OsnilOtzNL^. ^pOi ss fixssrâ nsyimui 

niissn vsisniis. vsns snssis vsisni ii^isnssssrs sis surii
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^ixsîs ps k^ioiis ^oiossosidiIs si ioioclsis poiiiiis cls ps msmoois 

msyostiios.

4.2.4.2. Lslso^si^ss ssmoslsloi^ ps domenii cls ^s^c)5-ms^ii 

si ps«-^o^ds^ii.

Iii ^oioyosms clio L2, ssis pos^soisis spsosioos

spsoisl i^slis 6^os l-l<ij ss," psoil^o sslsoisi^ss ssmoslsloo ps clomsoii 

cls ^osovsolis si psolioolisiii. Ssmoslsls sooi liososposs cliosoi cls 

ps msmo^ii msyostiios ps osoilosoosps si ps sosli^os^s cls 

^osovsolis, ss^sl os ssmoslsls ss posis ^i sosli^sis clio poooi cls 

vsclsl^s si ps^lio^lisiii lo»^ ps clomsoii cls f^sovsolis.

4.2.4.4. 'si^sospoosi^ss ssmoslslof' 6s ps msmor-ii msyos^iios 

ps spsi^s^s io^syis^i^s^os^s.

Ssmoslsls io^syisiosîs siii ps k^sms cls msiooo iii oioooiiol 

pr^ims»^ - cloos ssmosls si iii oioooiliol ssoooclsi^ cloos ssmosls, so 

^osli ioîoocloss iii msmooii msposiios s ioospisioslioooloi Soosl- 

Kiiss^ iip /^00^.. Io lslio^sioo, oo mooisiol clio ^oiotz^sms , s-so 

ii^sosmis ssmosls ps oscii Iosciosps si ps osoi Ioo^sl"» ^'soii^ci 

ssmkislsls iki^spisir^sîs ps i^sms cls mo^i^occ s-s folosii osciilosciopc.il 

mccl iimsisi^ liip l^'K>^401 occ clocc spolill^i si occ msmon-is.

Ssmiislsls msmoi^stis si srcpccss ps scii^sii'sl osciilosoospslo»^ so 

fosi ^oioy^s^islis, oi^mioci os spoi ss fis sosli^slis.

4.2.4.5. ^risli^s ^syimo^iloi^ si s ssmiiâlslof- iiii^syis^i^s^s Is 

^sms c^s mstii^oo oo mcrîcrs^s cls î^so^iuoe ssiooi^oos.

f^s ds^s ssmiislslo^ ioos^isli^stis s-s liosooi Is sosliiis 

osyimoi^ilo^ cls l'oiioliioiis^s s osmsi cls msiooo oo moios^s ssiiioooiis 

li^.V2^,Iii ^olioyi^smsls clio fipo^s L4, sooi posiisoisis osyimooi 

^^ikisi^s k^soopsi^sliivs cls Is viis^s msxims 30 km/li pios spoosps 

cls 10 km/li-
lo imspioils <iio I'iyo^ils LL, L7 sooli posusoisis isosiooss 

si oo^-soiol io oii-ooiiol pi^ims^ si oor-soiol io oi^ooiiol 

ssoooclsk^, clops iovsoio^ ps c^oos morosos cls iosoiioos si cls 

slimsolis^s s motios^sloi- ssiooooos cls iosoliioos.

Io osoilop^smsls clio -fipoos L4-L^. sooi pos^soisis ssmosls 

l'olioyosl'islis ciops so^sool osoi losoopoloi oo cloos spoiooi si
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MSMOdis, psnidis ciods ddmnsld i n MLP s n 2 n .1. V s . 2'd s d i l d d)d d i 1 Od ciO pll I l_t i 

âll ^osi 2isi)il2.id n i d; n d i d d I? d d d m d d 7 d di Sl^d.Md '

— psnidd d d d d Ii idl dl i ddnsin V : 2 '0/ cj iV; 2 Md /n2 V

— psnidp isndd-dnd dnnii.nds: 0 2 '>''oiv ; 2 ms/niv;

— psnidd dd ddn idI donündd: 20 mv/iiv; 2 Md/Oli v.

^ipddils .28, 28, dd.ni pds^dnisid sdmns.Isld dinddüslsr- c^s 

^äle ssdliidldtd dîdcDdd'dâdd di dddîid.dd ?i)^ddd.dd-

4.2.5. LOfisicjs^s^ii âs^pdâ ^âiislod mssuds^OdilOi-

MädlldSllOdi I Od in d)< p l d!d innd d!. !. dd 1 d VStzOäNS. cis

ms'dr'Ocl nd. 022!, indddîdÂiid dd. mododd-d dd idddiiidrnd ÄdincidOcis ciu

i^oîoi^ul in sddtdidi ddd.i i d-s. dddd l t fd.n di iind.ddd in nsyim cis

-fi^insds dsddrpsdsüvs -ild Is Omsx. - SO Km/t^ di ns ls 0 - 10-12 Km/K 

k^syimlll c!s idis?? dd dsd^psns.-d pdnQ'.'.ds dnsls ssmnsls 

ps^"dl_îdksiosds Lid-d nd. in i l dd-n i dd-?-d. nnnsilv ssmnsl i^si^ss 

ciii^cidtiisItDd dis dsld

^Lgu^s ^»o. f^oiotzdsms cld SMPISdsmdni 1 > -7?ndms >7id sns_! 17IS ciidSdîâ 

psnidd^ idsndnnnddd bi v^-nslnsdds sdmnsldld>d.
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IIdlk?

k^LgUi-S L2. kpsk-sl^f-s spsniäI1ns^<- ^Isâsi-sL

ssmi-»s1sloi- pk? Lioms^n fk ^v^Ti - "..' -)k-s-7i'..-.--..'Âîâ.i.
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PS oss^losdoo^s

' 'N ^MKW 'r M U L

^Lvur-L L4. ^o>Opi^smâ cii_^si-»î^I^i s l lis^^s^n- 

î^ssîiol^s ii"> k^spim c^s

P^IMäl^ äl ^smsi os .
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L?» 3smc»âlsls sli^cillilslOi^ cis usis psi^lc^dsls cis i^stzimc^I cis 

l!^ic»âi"s i^ssctpsi^äliv.
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e^vHOlâ 5. L60I^0ttic;X â l^irâ^LI OL

?6 lângă avanla^jele legale (je 8iguran^,a Oireula^iei prin 

exislen^a pe loeomolive a doua sisteme de frânare independenle 

(eleelrie ^i pneumalie), frâna de re^ea reali^ea^â eeonomii prin 

redueerea ei^ellui el i 1 or maleriale ^i pitiri reeuperarea de energie 

eleelrieâ.

^5^, ^27^, s49^ eltellulelile maleriale legale de 

î nlre^. inerea aeeiea^i lip de rama eleelrieâ dar eu frâna de refea 

au fosl.

- kLedueere

elielluiel^i eu Kandare 68 A

ekelluieli eu saboți 71

ellelluieli eu resl parlea de rulare 4 7 °/°

elielluieli eurâ^enie 19 °/°

elielluieli eeliipamenl pneumalie 56

eltelluieli maleriale auxiliare 17

In medie se poale eslima a redueere aproximalivâ eu 46 A a 

ekelluielilor legale de parlea de rulare ?i aparala^j auxil iar, vin 

lolalul ekelluielilor maleriale la noua frâna de re^ea, proeenlul 

mediu de redueere esle de aproximaliv 7 .

In eeea ee prive^le energia eeonomisila la exploalarea eu 

moloare asinerone fa^.â de moloarele de eurenl eonlinuu redueerea 

esle de 25

vn ealeul dovede^le eâ eeonomia se ridieâ la 110 pe rama 

de melrou (l^elrorex) înlr-un an, eeea ee înseamnă eâ, în primii 

einei ani de exploalare, 30 rame moderni^ale vor eeonomisi 6600

lensiunea redalâ liniei de eonlael se delermina din rela

țiile <70) ?i <75), respeeliv:

c-,
(109)

venlru o seefie de remoreare, energia lolala reeuperalâ esle

suma energiilor parțiale reeuperale din mers ^i oprire. ?enlru
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^^^âi"s poi"^illns ss ^ins sorbii c!s VÎ1S2S nsi"MâIZ clin Iivi"sî, 

Icrns^jcil ^»"snlllui ^i clssl ivilslsâ ssL^isi.

Ls pssls SOnsIci^iOns nZ snonsmiils icrisls sclciss cis ^i"Zns cls 

»"s^ss 1s scissslZ o^Z soni^ c!s pssis X clin islsllll slisl iciisl i Is^ 

clin sis1smi_»1 slâsis.

k^sn1i"ll sxsmpl i^issi"s sslis i"sclâ1 msi ^os sIyOi"iimi_iI,

p^Oyi^sm^I ^i i"s?lll1s1sls ^i"2nsi cls i"s^ss Is i^snui Is

1«"^ci^ii_ins sIss1i"ic:Z ps ssshiâ l)s_j-LIll^j l^spOUL.

^n pi"Oyi"sm ss ^ins soni:

— sps^ici cls 1"i"Znâi"s: msx.1200 m, miri. 500 m;

- i-»^ sxislZ i^sslii^ici^il, 11mi/1Z^i cls vils^Z ps sss^is;

— ^^Zsis^sL ss s^sc:1llss2Z cls îs V^x — ^g,zx Is V-0 2i-t

cl^spllll slâ^isi;

— ss s^snl^ss^Z o sl^y^i-Z l'i^Zsis^s cis msr-i^lsis^s s vils^si Ii-»1^s 

sls^ii ps or-> sps^ill 1sîs1 cls 1200 m;

— ^slsls 1sl-»i->1cis c!s nOMâl->c1Z s-2»_t Illsl îfi Ipsls^s IsssmOlivsi 

S252;

- 1ol-»s^jsls Slli->1 ssis LÜI-» 11v»^s1^1 c!s MSI^S NI".4 âl f<syiONâIs1

^I"OYI"SM cls Hâlslll în 1°lli"dO ^ssssl psn^^u c^s^si"m1nsi"Sâ 

SNSI"y1s1 I"SLOPSI^S^S Tn I^s^ss ps sss^lâ vs^-LIll^ I^âpOSS.

llsss SI"1, pliniși";

vsi" Km1 ,s^s1,s,^L?^^-.61,xi,»<m,cIvcI1,l_!i"-i"Sâ1; 

dsyln 

si i"ssi";

K.m1: —6;

sisl: —O. ^?1;

S----0.1;

1-1---0.L;

5î1--5^*1000;

61---510*1000;

X1--0.S;

Llvcll: —-10;

^m:-O.00014;
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î

! 1.

i-si-»

mu
Opi-1^1 01 

mm/^>U

k^Sil-tS^S 02

Lkm/^U

4/01/2 500 14 /0 14 65

2, /45/L /50 100 / 05

/. 4/0Z/4 /50 14 00 14 65

I 4. 4101/2 /50 14 00 14 65

I 5. 420/Z0 /50 1 00 / 65

» L. 4111/10 450 L 00 12 65

/. 4LZ/4 L50 100 / 05

6. 4/01/2 500 14 00 14 65

/.41/2 L00 2 100 / 05

10. 4Z05/L /50 14 00 14 65

11. 410Z/2 /50 14 00 14 65

12. 400/Z4 L50 14 00 14 65

1/. 4Z5/L 500 100 / 05

14. L55/L /50 2 100 / 65

15. 405/L 500 2 100 / 05

«6VI6 510 11//S 04 140/10

°° I

vslOi-ii Ui-)

Ui---km1*s^s1*sqi-^t (s*^1*1"1*^1)*( (6^/x1)*cjvcim5î1)/»<m) ; 

^^^issk-sâ PS StII-âl'i s VâlOI^ii Ui-) 

( ' ) ; 

( " ) ;

1s1fi ( ' ' ) ;

^»1-1 Islr^ ( ^ ) ;
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1s 1 ci ( ' ) .

! Iscisiccriss i^snllps^sls 1in - ,11n:5:2,'
V ) ; 

i^nl 1s 1 ci ( " ------------------------------------------- ) .

^n11s1c» ( '" ) ;

Hcilcici nscil ns pns1cc1 cis nss1 s1 cccilli K^I scisn^ls 

s1sn1i^1ns' ) ;

cis 1i^sn1icicis ss1s cis 72,10 1s1, 1s ns1s 20 lnscicic-1 

/ 24 lV);

^^11s1ii(" SS sdliris cr snscismls Icccisns cis 14.754.0L7 1s1. ); 

"^11s1c>(' Hs1nci1ll1 ss pcisls sxlicicis ps 1ss1s ssn1111s nc»

1i"sn1icic»s slsnlnlns ); 

i^sscl 1c»; 

l^liss^ss 1s Impi^lmscils s vslsi^ll 1it^) 

w^i1s1c» ( 1s1, " ) ; 

^i^11s1ci ( 1s1, " " ) ; 

w»"11s1ii ( 1s1, " ' ) ;

^^i1s1c> ( 1s1, " ) ;

^^11s1c»(1s1, '

^,^11s1ci ( 1s1, ' ! I'scislciciss i^ssups^sls 1ji^ - ,1!i^:5i2,'

tVH I);

^i^11s1ci( 1s1,

------------------------------------------------------ - ) ;

^i^11s1c» ( 1s1, ?

i^^l^^lci ( 1s1, ' Hcilcici socii ns pnslcil cis nssl s1 cicicil Kk

scisi^yls slsnlt^lns

î^slci ( 1s1, ' cis Insnlicicis ss1s cis 72,10 1s1, 1s ns1s 20

li^scill^l / 24 IV);

( 1^1, " ss sdlicis O snsiismls Icicisns cis 14.754.0L7

1si.");
^,^iîs1ci (1s1, ' Ls1nll1ci1 ss pssiis sxllcicis ps Icrsls ssn1111s nci 

1f-sn11c.ilis slscils-lcis^ ) ;

nssci 1c>;

si^ci.
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LnenZia neouper-ala wn - 28979723.17 lw)

Unind eoni, ea pnelul de oosl al nnni kw enengie eleolnioa 
de lnaolinne esle de 73,10 Iei, Ia oele 30 lnennni / 24 I» 
se obline o eoonomie Innana de 1.906.575.976 Iei.
Laloulul se poale exlinde pe loale seoliile on lraolinne eleolnioa
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l silfii lo^ ^i I^ds^dLf-i 1oi^ Lls s^iiod o

psi^iosciA incisicls ^imp iri dsss ds pdivs^is ^dZsis c!s ds^ss 

âl^sdsis^iv ss ddi^ddslii^ss^A Isi dorilidibll^is ps dsds o 

scluds ss»_ipds ciIsdi^idZdii llsiod sspsd^s pdivii^c! ds1d«_ll«_i1 cl^ 

^ur^d^iOsisds ^i splidsds s sdssî^sis ps lodOMO^ivs:

Oii^i^ds ds^lll^s^sls dllpdisiss Iri SLSSS^A I^ddsds, smisiissd:

s.) 3—su slisdiliî psdsms^idii cls l'^i'td^ioi-lsds si moîodllllli ssi,-»-

tidi^s^sli Iii i-s^im cis ys5isds1iod dll dsd^psdsdss ssisdtzisi.

3—sll clsîsdmisis^ psdsmsi^dii cls dofi^dol psr->îdll sllliisdsdss s 

(r^llmLdlll cls poli slisiodidi, ^dodvoo^s sisiodidZ, ^llds^is 

doliOdidA) . Io doyim «io yooodsiod sllloodsdos oslio ooysiivA.

d- ) 3—so «ioliodmiosli psdsmotidii «io ^ood^ioosdo si yooodsliodoloi 

soioddoo Io doyim «iiosmid soiooxdiisli.

3-s^i cis^si^mi^si ds^sdisdisiicis I_^ - ^(s). Lsdsdisdisliids i^cllld- 

liivi^A^ii ^lliid^is cjs sli_^sdsds odliys^odis psi-»^dll <is^ii-»idss

sis^smslo»^ <is f-sy1s^^ ^i domsr-»<iA sis vs^ido1^Ii_ti ^sdovisk". 

vomsl^i^I n!s -fi^Z^sds s«^ p^iss ^i s;:ii^^ clsdZ sr" svss vslo^i 

cii^^^i^s cts Is vslosi^ss msximLt spds sili^s^is di_l ds^isli^^^A osdo- 

s^sd^s^A.

d. ) dlls-»osd ^i silis i^syimlli^i cl^ ^i^Zsis^s sis moiodi^I^i ssii-»d^oi-»

îi-i^â2S^. ^i^sd^illsiss sIsdlididZ ^^dd>visdL, moiod^I ssiiid^on

^^i^S2s1i p^s^ifiliS i^ilisi^ss ciosi^ iri clollL dsyim^di cls ^i^si-tsdk?: 

^^ssisi^ss du ^sdllpsi^s^e Is i^llls^ss sllpdssii-»ddo^S ^i fdsi->sdss Iii 

i^syim clisismid dll Ii^ dii^d^ili L^i-si^si^ss dsosis^idA ) .

^i^Zsis^ss îsi i^syim clisismid ss ^liili^ss^L ds^^1 ii-» dsds 

i^s^ssus sill pi^ims^iis ssll dssic! sxisiZ slis vskiidols ii^ sîsds 

POI^I^il^S SSll msi^s.

cj.) 3-s pdOisd^sii ^i i^ssli^sli pdotzk^sm odi^isisl SIV.02 

limds^j f^ssdsl psri^dll clslisdmii-isi^ss psdsmsidiId»d moiod^I^i

ssiridi^O5i Is ^ulsi^s s^p^ssil-»di^oi-»A, vs^sls cis i>-»^ds^s s1s

pi^Oy^sm'-tl'-li dsls ps ds^s ^ii^msls p^oclodSiosds cls ms^ir^i

1^ clso (â, X^ « X^ ) . 3s c^sisdmir^A

-f^ L , L ? Ii-> ^-- ^-> Loiicji^ ioiVsn^ limiis sl^siddsdss s

p!-o<n»-smll1 simll1ss2s yds-fid vsdis^is dllp1ol<_ii ysi^sdsiod 1"«_i^d^is cjs 

viîs^s lodomoliivsi - f^oy^sm^I sslis <_î^il Ir^ ^sus pdoi^dis^^
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dsildsps^s.

s,) 3—s sîsdiliî msîscls sr^sliîidA pssiîd^ clsîsdmisisdss ^od^si cls 

^l^sk-»sds s Isdsmsîivslsd slsdîdids do msîssds ssind^sns îdi^s^sîs. 

l^i_^Zsic! doi^cli^is dssIÄ clisi sxplssîsds l^ - dssisîssiî, s-s clsîsdmi- 

sdlls^is (<^»^) ^sds sîsdils^îs ^l_lsid^iils ^f^ * îl, s^sdsssds

dsmssi^ii ds^i_îlsîsi-llllli s^îsmsî cls ^dsiisds. f^sdsmsîdii <is dsylsi 

1s Î^^S^u^si^ss sîsîsdidL ss 6si_» clllpA (L^) .

^.) 3—s pi^sisdîsî ^i dssli^sî i,^ pdsydsm sdiyii-,sl 310.0^1,-»

limksi l^i-ldds f^ssdsl pssiîdll clsîsdmifisdss il^^ Illssi^si psdsmsîdilsd 

cls sxplssîsds ss^pds fs^si cls ^dsi^sds . S-s clsîsdmik^sî - 

^(^) 1s îl^ - vsdisdil; - 1" (^,) 1s îl - vsdisdil; - ^(îl ^) Is

^ ^ — vsdisdi I -

Ss dsi-»sîsîÂ dZ -fsd^s <is ^dZi-»sds msdi ss s5^ii-> Is: ^dsdvs«^^s 

misi (si_ld 0,5 îl^ ) , îsi-»sii_^i cls ^suZ msdi (pssîs 2L0 V), sI^sdZkdi 

midi (s^d -0,L), 

k^dsydsm^I ssîs llîil Ii^ ^s^s <is pdsisdîsds ^i do^dspsds 1^ 

vscls^ss svsl^Zdii limiîslsd <is dsylsi ? s) ^i limiîsdss

sdssîs^s <is dsi-»cli^iiIs clislsdîdids ^i pdsîsd^is sis moiosdslod Lls 

îdsd^i«_ti-»s.

y.) S—s sîs5i1iî mslsiis ss-»sIiîidA psr^îd^ tisîsdmisisdss îs^sii_^ii 

i^sd^psi^sls 1s linis cis dsi-»isdî. l_s ds^s ^sîsdmil-»AdiIod s sîsî 

sdi_<s^is c!s mi^ds^s s idsi-»llllli îi-» dsyim cls ^dZk-»sds. S-s sîsdiliî 

Isrisillsiss sîsîsdidA dsclsîZ dssivsdisd^llli c!s ^dSdvsi-»1^A <is dZîds 

ysi-tSdsîOi^i_t1 ssisiddOi-> (^0) ^i îsfisillfiss dssIZ dsclsîA lipiși lis 

dO^îsdî î!^ (^5). k^ssiîdll doricii^ iiIs cls sxplosîsds dslsîis (72)

sîskilsHîs vslssdss «is dsmssi<iA s fdsdvsi^si sîsîsdids 

SdlsiosdZ^cj ^i^sdvsi-t^s r^sdSSSdS c^i,-» (L^5), ss sîsdilssd l'llsidîiils 

^1 * "1-
î».) S-s pdsisd^sî ^i dssli-sî pdsydsm odiyii-»sl SIV.04 ii-, 

limdsi lu^ds k^ssdsl pssiîdll ^sîsdmirisdss îsfisillsiii dsdupsdsîs îl^ 

1s liliis cls dssilisdî fllsid^is <is dd>i^c!i^iils cls msds (îdsli, îsrisi , 

viîs^L, spdi^i, ds^isîsri^A cls î^sisiîsds, limiîSdi ^s viis^A). 

^dsy^smul psi^miîs pi^il-> sim^lsds yds^idZ «isîsdmi^sdss dsdsdisdis- 

îidi1d»>- -- ^(s) 1s c^v/cll - vsi-isbil, îl^ - ^(^); ^(^); î^ -

^(^^) ; îl, -- ^(V) .
f^dOy^smlll ssîs llîil il-> ^S2S cls pdsisdîsds ii-» vscjsdss 

svsl^Sdii 1imiîs1sd imp^ss cls îs^si^i^ss lipiși cls do^îsdî ss<_tpds
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psi-smsli^i 1 St" sxplssiis^s (6^? i^« V) ps^smsiif-i. 1ss cis

kciss^isss^s s msiissi^slsi^ (11^, s, k.^) . Impssssci s sssmiiiÄ

iisssisss i-ssccpsk-sliA (sx.2S KV), 1s ss iisss^j cisii ciV/ciii impss ss 

pssiis siisdili îs i'sss^is cis Pi"sy^sms1 cis MSI^S, vslssi limiliA 1s 

^1.

i-) Olsi^i.I'isÄ posidi 1 1s cis i^sylsi^s s ysss^siisi^ulsi. ssissi^ss 

^s i^sss^is cis posidi 1 1s s^ssls cis ssmssciZ ciis 

sscii^sl i'^Zssi cis i^s^ss,

^^^s cisi^isi^A ms^scis ss ss islisi^ss pi^ssiiis pssiiss iii^ssi^issss 

sIssii^isA i's^svisi^Z-

— mscii.i'iss^ss sssssmi iissiiZ s i^ssvsshsi iissslssii sss 

ss^sshilsi^ siisiisi^isi, f-slisssi Glisci Is sssi^sisssi.^.

^ - ) S—s cisiis^missii i^syimsl ciissmis msiik^isss cis iissssi'si^ s

msiis^slsi ssiss^ss. L—s icissiii. i^issii pi^ssiiis mscisl cis f-s^ls^s:

cispZ ss^sslisl siisiisi^is licc^s^is sscc cicipZ 1issisic.cc»ss slisiis^iciA 

iicci^s^i.s.

3—scc cisiisi^mictsii scisli^is 1"c.cc»ci^ii 1s cis ii^scis^s^ s s1smsciiis1cri^ 

cis s>:sscc^is ^sycclsiicr^ cis i'^Zs-lsi^s—msiisi" ssicis^Oci. L-scc cisiisl-micls^

scikrsmsls disci cis i^syls^s cicipA iisc>sic.cc»s/c:cc^sn1i siisîs^ici 

iic^si^is, 

k,) ^ciccris cilsi^i^iciÄ^i ssccpi^s sisiismsls^ cis ciscivs^iiOs^s slisiiiss si 

msciccl cis ^i_cc»ci^iOc»si^s Tc> sscil^ul i^scisi cis i^s^ss. Sccciii cis^si^mi.c»siis 

sismsciiisls cis i^s^ls^s sls scrc»vs^iiOS^slO^ Ic» ^syim cis cisdiiis^s Ic> 

s-s^ss.

Sc_cc»1i cis^iciiiie iiiplli^ils cis sOcivs^iios^s slisliicis ss sct 

posidi. l iiisiiss cis ^c.cc»s^is>cis^s 1s sccssci^i ssvsssidi 1 i.-

— iii^isiiOsi^s scc ^c_cc»s^ic)c>sss îc, psiisu sscisscis;

— iii^isiiosi^s scc siiiciys^s ps pcrsf-^S cis sllk^sc»ii.

1 .) S-s s1sbOi"s1i msiiOciolOyis cis sslslli pscriii^cc ciimsnsi.Oc»s^ss 

pi-ic»sips1s1s»i- s1smsc»iis sls fcic»s^is cis psssmstisii impc^^i cis

^sc»s cis ^s^ss- L-s cisiissmicisii vslsssss iiscisicc^ii miciims cis 

s1imsc»1iä^s vscis^ss cislissmici^ii ciccssiisi sslsiiivs cis

scrc»ssiis^s ^i^-
S-scc cisiisi^micisî sc,s1iiiis psssmsiisii mscicil cis pss^ssi^is 

ciis sscii^sl L3k- sisiismsl l^i^—L8^—i^s^ss.

m.) S-s p^sissiisii ^i. sssli^sii ss pssyssm ssiyissl SIV.O^ psstiss 

ciimsssisssk^ss sssvst^^si^slsi sss^i.s cis ^»^ssvss^A-
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8dsydsmc»1 psdmilis cis1isdmic»sdss- 8^, 8, 8, l_^ , i y.

1^, dss

dimcdsds yds^idL ss cisisdmic»Z sdl^sms dsc»sd1Adii ic»cic»d- 

iisc»^s1sd cis limiisds 1s cii/cii. 8dsydsmc.»1 ssls l_»1ii1 2c» -fsiis cis 

pdoisdiisds psc»îd»_» cisisdmic»sdss s1smsc»iis1od 888 Hi 2cic«ssss5i s 

^^^is1iosds1c»d Hi ciiocislod cis puisds 2c» vscisdss vsdi^idÄdii 1s 

sc»pdsssddic»S.

8dstzdsmc»1 s impc»s ddssdss s cic»c»A ds^s cis msmcrdii d^ 

^^>"^^^osds dsspsdiiiv ciiocis cis pci^sds, s^lsîs ps psdiis 

lis^oIotzidS. ,

c». ) 8—s pdoisd^sii Hi dcrc»s1idlliii cis dÄiids s»_»1isd s llc»c»i sisc»ci ps 

näds s—sc» dssli^sii 2c»dSddLdi s::psdimsciis1s Hi mÄsc»dZlisdi 2c» ds^im 

cis ysc»sds1isd s c^»c»c»i msiisd ssic»ddcrc» iidi^s^sii, svZc»ci dsdsdisdis- 

îidils- 8 -- 4 8^, 8^ - 280 V, 1^ - 8,2 6, dos L -- 0,85, - 2000

doii/mic», dlsss cis i^olsi^is 8, ds^istisci^^ oI->midZ cis îci^ZHi_îdâds 

0,L40 l^oi-»m, ds^isiisc»^s cis i?c>Is^is miciim 50 sloi^m, 

8sc»^dci idsc»s1"sdc.ll scisdysüd s—s cliiili^si c^c» dscidssod üp ü 

i<0i^ Hi «_ic> icivsdliod liip 5 KVH. 8iddlliic.l1 ic»isdmsciisd ssis âsiyc^dâî 

cis 5 sdc»mci1sisdi iip 12 8s 220.

8iisc»ci^I s psdmis sc»sli?s ^clcid^isiiZdii 2c» dsyim cis gscisdsiod 

isd ds^c»I iisiisls s::psdimsc»^sls sc» vslicisii vslodils sc»sliiiids 

pdssllpllss Is dspilslsls sc»1sdic»sds.

d1oiid»dc»I ssic»ddoc» posis fi scic»s 1s s1c»c»sdÄdi c»sysiivs 1s 

odids iicids^is dolcrdidZ pdic» mcrcii^idsdss i^dsdvsci^si sisiodids. 

^ioiid»dc»i ssiciddoc» iidsds sc»iid>ms1 2c» dsyim cis ysc»sdsiod 1s dc»1sdss 

sc»pdssic»ddd»c»Z.

8-s cisdiiisi sc»sdyis sIsdiididÄ ps 8 dc» c> 1cr1sdsc»^S cis -7 7. 

-fs^S cis pdsydsmlll 810.04, -fspli ds sissiZ vsdiciidilsiss 

pdsydsmll1c»i.

8sciiidc» cisdiisds moiiodc.»1 ssiciddoc» 2c» smdsls siiic»siii sds 

c»svois cis sc»sdyis dssdiivS. 8xpsdimsc»1s1 vslosdss s-s sliskiliii 1s 

2 mk/4 i<^.
O. ) 3—Sll fZdllî 2c>dSddZldi dll dsms cis msiidQll 022 2c» i_»dmZ1d>sds1 s

dsyimcldi:

— dstzim 1sc»ssi;

— dsyim cis i"dZc»sds dsdllpsdsiivs cis 1s viis^s msxims 1s 

viiis^s cis 10-15 km/i". Hi dsspsd^iv dcidsci^i cis i^dsc»sds msxim psdmis 
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enenZiei eleoi-nioe de Inao^iune.

Vekioulele preva^uie ou inâna de ne^ea neduo okeliuielUe în 

oeea 06 pnive^Ie apanajul do nulane ?i apanala^ul auxilian ou 46 A, 

âin io^alul ol^elluiel i 1on de î ni, ne Linons de 7 ?L.

Lnen^ia eoonomisiia Ia exploiane ou moioane asinonone ia^a de 

moi-oanele cîo o.o. oslo de 25 >L.

y. ) 8-a pnoieolal ?i nealisai un pnoZnam onigina! 8IV.06 peninu 

dei.enminanea enengiei neoupenale în ne^ea pe o seo^ie daia. ?enlnu 

exempliiioane s-a nulal pnoZnamu! pe seo^ia ve^j Oalaioni - Olu^j 

Ilapooa. I,a oele 30 ^nenuni de oalaloni ou un ional mediu de 510 

i,one Ia un ^o^al de 117 inânani Ia punol iix / 24 one ^i 148 

Inânani de men^inenea vile^ei / 24 one, se obține Ia 227.291 V 

nespeo^iv o eoonomie lunana de 1.906.575.976 Iei.

?enlnu ooniinuar-ea oenoeiani Ion suni neoesane expenien^e 

oomplexe sisi,emalio oonduse pe looomoiive, oane nu poi sia Ia 

dispo2i^,ia auionului, moliv peninu oane se sugenea^a ideea 

pneluanii aoesion pnobleme în oadnul oonoennului Lleoinopui-ene 

Lnaiova sau de oaine kLk^k'Lkî 8uoune^i,i.

Lsie neoesan sa se oonlinue oenoelaniIe pnivind oomponlanea 

inslala^i ilon de neglane în oai^ul apani^iei supnaiensluni 1on de 

oomu^ane ?i analiza eieolelon Ia supnapunenea inanei de ne^ea ou 

oea pneumai,ioa.
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n 1^ t->0Lc»sS, V., plslscis cis sciäli^A 2 psc>sssc»1c»i cis
Limc»^, V. f!"Zc»äss sIssl^isL sssllpsssUvA 

1i"ss^1»_»c»sä ^si"Oviä^Zl sc» mslssi^s

2s1c»sc-c»c»s, fîsvlsls Kis. 2, öc»sc»sss^1,
1^4.

t 2^ i-^c»mdisysl, i-i. 3c»sstz1ssc»sk.ys^1i-»c> i^c»ssb klsl^k^smssc,

slsi<1sissk»ss ^sisd^skrs^scrys,

8si-»1sc»sc»^Li-»s^sciys, KIs.L, 6ssmâc»iâ, 1^^?0.

L i-is^psssi^^, KI. Vlsissisc» lldsi^ , 2ul<lln^1i1ys slskl^isskis 

's^isd^sli^^sll^s, klk^.11-12,

6s^msc»1ä, 1y^-0.

t 4^I vOilsllx, I^i. Ic»Illsciss cis îs vilssss sl cis cii^^sssc»1s 

psi^smsli^ss ssiisl^clsli^s I'sci^s^sc»ss

sc» ^ssictâys, fîsvlls 6sc»sss»Is ciss Lt-»smic»s 

cis f^i^scl^ä, 1^??0.

L 5^ dls^lic», H. , ^1sk1^issi-»s i-tOsi^1s1s1llc»ys - 1>c»ivs^ssl

Lsi^siä, 1^1. Icrk.crmOllvs 3.252 mii Ossi-»s1sc)Mäc»1s1s5s-

1ss!-»c»1iv , l^.12, 6sk"msc»iä, 1^?60.

t ä>^I i-'swslsk, I. I'skcilsi cis ^^Zliäk'-s pscrlsc» vsi-»isc»1s cis 

mär-s vlls^Ä, vss 31ssi-»5s^»c» I c»y^c»isc»s, 

k^^.-^, 6s^ms»c»1s, 1^?^?^.

L ^Opä, H. Lc»mäc»cis ^1 i^sylässs» sulsmälZ s

vsl-»1sols1s^ cis 1^ss^1c»i^s fsssvissZ,

l^IHs, Sc»sc»ssHl1, 1«?^4.

L 8H dll^Sllsssll, v-, ils>ns1cls^s»^i1 p^lvlcici ^llc»s^is»c»ssss

t_1s, vsi-»isc»1slO^ ^SSOVläk^S Sll 1^s»-»sm1s1s îc» 

scissili âlls^i-iâllv sci mslssss äsii-»s^Oc»s 

cis ^i^âs^1llc»s, i^îsvlslâ l'^ârispO^l^slIss ^1 

l'slsssmllcilss^ll Iss, KIs.1, Scrsllss^^i,

1^-64.

t Vs^lis, k^> "dlOlcrss1c»sc-Oc»c»" pss âslOc»s»ms»-»11 â

^i^syvsc»2s vsslsdlls, 3Is^1^1^isäs1oi-»s, 

^1l^.1, f<OMS», 1^?^o.

H1OÜ 31mc»^, V. k^c»i-»s^is»c»âi^sâ 1 crssmollvslss slsslsiss sc» 

mslss^s s»sic»s^c»»-»s Isl^s^sls !»-> ssyim cis 

^»^Zc»s^s sIsslk^lsA k^ssc»psss11vA, k^svisls
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t11H V.

H12H V.

L15^I Simui^, V.

L1L^ l^Zyui^ssciu, k^-5 

I^iisu, v.

H1^H vsi-ciss, 's.

L1S^ ^s^vs„ 6.K,

m<?n * r *

c?0) * * *

Ü21H r * *

L1^^I Limu^, V,

H14H Simu^;. V.

!>I^.2, vusui-s^li, 1"?^, 

k^ucis^issi^^ss yscis^äls^ul ul ssins^Oi-»

Is-> scissmdlul slssl^iss

cis i^slss, iXsvis^s Susu^s^li,

1^^.. 

"lsciciiu^s Ii-> ulili^si^ss ^i^Zcisi cis l^s^ss 

Is IssOmsUvsIs slscili^iss, f^svisls Lf^f<, 

l^I^.4, Susui^s^iii, 1^«?^.. 

Lomscicis ^syläi^ss sulcimslZ s

IssOMO^IvsIsi^ li^sciui^î 1si" slsslk^iss SU

mslssss ssii-»ci^Oi->s Ir^ilâ^sîs, k^svisls 

0^5î, vuciu^s^lii, 1^?^?^.

Ls^cisîZ^i sxps^imsr-llLls pi^ivil-»ci 

sIscili^iciA i^sciups^älivZ, fîslsi^âl 2, 

Lslscii^â cis klsls^isl k>ulsr->1 ,

1^?^-4. 

k^Z^L cis »"s^ss - slsciiul ss^usl 

ps^sspslivs, Sssiusiss cis Hsmu^isZ^i 

^llisi^iliss, S^s^OV, 1^^?4.

Locivsi-li^Oä^s slsliss cis li^ssvsn^S 2i-l 

ss^iOciZ^i su msIsLi^s âsilicii^Olis, ^ciilui^s 

l's^ciiciA, Susui^s^li, 1^SL>.

^i^OissIsi^ss ms^iriiloi^ slss1i"iss, Vsl.1- 

2, ^ciilui^ä 1ti->ivs^siiisiiss ^skii^iciS, 

Umi^Oâ^s, 1^?^?2. 

?r-»cisi"sZi"i Is isiciusli^isls s1s ms^ii-»ilO«^ 

slssli^issi, ^ciiluk^s ^s^^isS, Vusui^s^ll, 

1^L1. 

^i'isisci^ä slssli^iss

i^ssups^älivs, ^Isk.iii^issskâiâ 1°sp1 svi-»sis, 

Hsyâ, I^Ii-.11, 

äs^iOciZ^i slssl^iss - 1si-»ciicii^s 

ssluäls, ^ciilui^s 1"s^isS, Susui^s^iii, 

1<-SS. 

O r^OuS ssi^is cis IssOMOlivs i^svs^sidils 

8ö—?L00 vOi^ cisls Lci sxplssls^s !>-> 

^i-âl'iciul cis l_svisc1u^äis,
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dli-.22<?7, 8s»»-is,
c22n k^'opâ, 6. 8c»c»i^idc»^ii p»^ivic»cl si^clic»! ^syimc»»^i Isc- 

cls ^c»c»s^ioc»s»i^s sls vsd»isc»lslc»^ slssik^iss 

cls ic-s»siillc»s MO^crii^i^â^icis Ic» cisi^cli^ii 

cls s::plss»is»^s, is^s» cls vOs^s^sî.

f^s»slll îs»iss» cls l'i^^crspO^licli^i, 8c»cic»^s^ii.

vllssfissk, I . z.

1^4.

8imuls»^isc» mOclsi^c»si^ s1sl<ti^iskid»s^

t24ü

8d»s»s»i^sc:l-»miclii, I. 

r * »

l'^isd^Ldt^^sllys ic» v^sl-»s^Omsc»i^isbs—

issdrnik, ^Isl<ti^islid»s ösd»i-»sc>, dl»^.6,

6sr"msc»is, 

Lc^riki^c-ssi dls^i-s, 3f^6, klssiic»yd»c)llss,

i25^I Oi^AyZclsssll, O.

^i^äsispO^^-S/slisms 6mdl-i, 8c»c:c»^s^ii, I^i. 

^ctssc-sZ^iIs ms^ic»ilc>^ slssii^iss i^s^âliivs

L2<^ ^c»sv, V.dl. , s.s».

^cliicî^â 1"sd»c»isI, 8lls»_l^s^ii, 

dlsclslâi^sâ ms^sms»iiiciL L '_»c»lli sisism cls

lI2^^ dl-

s»1imsc»tiâ^s ic»clspsc»clsc»i. ^Iski^icissivs. 

5îc»siâ, i^I!.

LOc»i^idc»^ii Is» c»iili^âi^sâ sc»i^sc»ici1lli

H2SH k^ârisus, ,

s»1 isi^siâiiv Is» 1i^s»c»smisis» IssOMOiivsIs^ 

sc» mOic»s»>"s Iis^miss, ^s^s» cls OsciiO^âi, 

k^s»s»_»I i^iss» cls 1"^s»c»spO^il_»^i, Sllsc»i^s^ii. 

i«?6S.

dls»^ic»i ^i 2s^icrc»Ai^i slssi^iss - k!Ismsc»is

t2<?H

dlAylli^ss»c», k^.

Loi^sllx, li.

cls sxssc»^is, ^cliilli^s l'sfiiiisZ, S^sc»^s^Iii. 

i<?SL.

l_s» ^i^sic» pc»s»_»ms»iiqus ^si^Ovisii^s, s III-

c^0H dlâc»yic»i, 3.

pc»si_»mâiiciA 1"s^Ovis»^S, l^svisis»

Hssoci.k^s»ris. ^mis Ld»smic»s l^si^, dli^.412, 

l->s»c»^s», iî?^2.

l_" s»c»isms»sisc»s »-»siis pi^svs ^i^sc»c» s»I ii^sc»i

l^i) ^si nll, dl. , s. s.

l'sdtctiss» l^^c»^ssiOc»s»Is». dl»". ^/8. Iis»Iiâ.

8s»ms» cls msii^sc» s»s^icrc»siA cls msicrâi^s

S»sic»S^Oc»S ^sis»üvs,

8I ssi^c»isd»c»i ss», dik^.^L, 8c»sc»i^s^ii, i*?88.
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6sO»-»1»ä^cl« 6c»c»1ss»1 slsslsissl cii^ivss. 6psic»^ss

Vssdsy, 6sc-1ic>« 1765.

6Apc»^cric», 61». 6sc»1sidc»^ii 1s» mcrcli^isâssâ si ssylssss» 

vils^si molsässlc)^ s»sic»ssc)c»s c»1ili2s»1s 

ic» 1ss»s^ic»lis« 1s2ä cls vOciio^Ll,

I. 6.7imi^c»sss», 1767.

L^4H 6spovicii, v. ^>Zi-»s^sä i^ssc»psss»1ivA Sll vs^islOLi^s cls 

1snsic»c»s ciOctlisi^A Is ms^iiiils cls sc»sscrd 

sc»cidic»c»c»«, Is^A cls Vc»ci1c»^ä1,

I-p.^imi^ssss».

Vsms-^ö», 1°., s.s. 25 KV H»xi^is^Ot^ - ssc»Im»11sc! slssl^is 

Ic»cic»mc)1ivss ^c»i^ 16VV, 1c»s1»i5s k^svism,

I^^.ILi, ,IspOc»is, 1V67.

VA^clZci^ssc»c»« V. 1^sci^ii_»c»ss sIssl^isZ, I . ^. limi^ssi^s»,

1764.

6Apc»^c»ic»« 61». Hs^isciâ^s sc» ms^iciA cis ic»cic»s^is

â!imsc»1â1Zl pi^ii-» ic»vsi^lOi" cls 1sc»si>_»c»s sc» 

msc»^ic»s^sä l'^ssvsct^si sslosicis

SOc»sisc»1s. Lcilslic» H1iic»^i^is ^i 1s1»c»is 

sl Ic»s1i1c»1c»1c»i ^'sl iis1»nici "7ssisc»

Vcris", limi^ss^s, sssis 61 ssisOlis1rc»i sZ, 

^I»-.^0, 1765.

Solclsä« I, 6si^sms1sii mä^iciüss slssisiss, 6cli1c»ss 

^ssclsmisi frOMZc>s, Lcisciss^lii, 1771.

L^n Ilidcrs« v. , s.s. Issais ^i slsmscilsls sislsmslss cls 

i^sylsi^s sctlOMälÄ;. scliîctsâ viclssiisÄ ^i 

6sclsyOyisZ, 1760.

H40Ü ^Isxs, v., 

Ilisc», v.

Icivsslosi^s ^i f-sclsssc»s»ss sc» psssmslsi 

sc»s»^ys1icii sicliss^i, 6cli1cisL 1s1»c»isA, 

6c»sc»»"s^1i, 176L.

1411 Vil Ismäc»cly« 6c> moci cls 1issc»spc»s1 dis ssslOyiqcis. 

l^sv.^ssOS. 6ssc»s. , ^mis 6dsmic»s 6ss, 

l^l^.414« 6^sc»^s, 1772.

L42H S^Omdsr-ysi^, I, 6c»mms»-»1 Isiss 6 6c»sc»ps clss 1ssic»s, Vis 

clc» l^sis. l^ls.21501« 6ss»c»^s, 1771.

c4^n l-lods! ic»iksv« H.V. Ic»^Ic»sc»^â sIsslsOMäysislisZ s ss^slslss 

cls 1sss^icic»s Ic» sc»ssc»1 ä11ssc»süv ps

BUPT



l 4 1 1

l45^

l46^

l47j

t48^

t49^

l511

1 56

liniile ou do7inHimon1 oloctoio din

dllo^Tlboki OM, 6.7..

mo!7il, I'I okl.oi OO8 1 vo , ».9, 1^18171, 1992.

, kd'ootnl do8O7ioono i i do 1ip Cooon7i N8npo7i
s . L. poot'ilnlni oo oo^ul^n I 7i I'onnnooTi

Lilnod, /X. p.

<-l oo1. o i on do MTioo 007. i8^on^n în I'illinl 

olo< I,oo8l.7it. io , 171 okl-ol 008 t.vo , Xo.10,

Kn8i7i, 1 9 92.

1'10 181.0717 0 on »KIoonoo po po7io1,n 67'0,

6nnn, 0.

Ldil.noTi 7'oknien, knonooHli, 1990.

^8poo1.o poivind 8i8lomolo do oomnndn Hi

dlnnon, l'i-.

00^17170 7IN1.OM7I^N 1.71 t.oonnoiio olooioioo 

do onoonl. mono 1'7^771. Oli ood 00807100

OOM71nd7l1o, kiovi 81.71 "1'l'71N8I)O ol noi loi' H I

7'ol ooomnn i O-1^. i i loo , Vo.7-10, vliouooHl 1 ,

1990.

17v i llon i o 00.-1 Hi .Ii>7ili--77L I.'.IIOO 19io1,ooi

?npnHOin, 6K.

Pool u oknt 07' i 77 > O71P71O i 1.71 ( j j 9o mnn<-.71 71

moo.IN 17 I11 u i tio 1 O(.:OM01. i V N , ivovi 81.71

'1'ONN8POO i.lio i 1 o 0 HI "so I OOONNIN i ,'N^ i i 1 oo , 

iV7. 10, 8IIOIIOOH1 i , 1985.

6on1.oikn^1i l7i mod i 1'i <--1 oo i Hi iooi7ioo.n

Ldionno, >1.

1no7i^ioi mol.oTiooIoo 7i8inooono, l'o.-^n 6o

Ooo1,oi n1., 9'j m iHO71O71, 1 98 7.

8i8^omo do l.onokion nti1i87iii1 Io molouo

Hikniloson, 0.

718vnokoono nlimondo on fl'Oc-lVONOO

vnoiTiklIo, In ILovno (ronoonlo do ('KomiN8 

do k'oo, ?O7IN^N, >Io.7/8, 1977.

0 on o i kn i i o11 ,1 oivioo In 111 i I i 7i oon

dlZr?noonnn, kî. ,

î ONN8M i 8 i i Io o in onoont nll^oonnl.iv 171 

looomodlvo on molonoo loomioo, ^o^a do 

I)oo ko o7i1., knonooHl. i , 1 977.

poo^onm ponl.on dol.oomi N7IOON fnno^iiloo

lo^oin, V. do i. onn8soo Hi 71 oompool no i I dinnmioo 71

M<11.0 OII In i N8ÎNOOON Ioil'7i^.7i1. ntili^nt. in 

8Î8lomoIo do 7ioî ionni i oiootlioo,

^OVI8171 I'I oo 1. oo 1 okn i 071, ^'ol.20>, Xo.2,

19 78, ,>.11-1-'.
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!_. i Is ciomâl-rli!^ Lts ^k^suvs^^Z.

î^^L^iOl-ts^S p»^is-»«iipi^1 s'1-I.V°, Vsn 

vOciîo^âli« I . k^'. I . , 1^/^0.
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