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I. IIEOMOML

1.1* Ltuâii tsorstios als s^stemslor msosnios 

vibropsroutants

In stapa aotuala Äs Ässvoltars a tsbnioii monÄials, In 

eontsxtul AsnsraliLarii rsvolutzisi tsbnioo-rtiintzilios in toats 

Äomsniils proÄuotzisi Äs bunuri Materials, ss inrs^istrsaLa In 

MO ' ?rsovsnt ri oontinuu tot Dai mults suoosss ri ry2uitats 

Ztiintzilios rsmaroabils. ^rsoouparils oamenilor Äs Ztiintza ri 

als osrostLtorilor sint lsMts tot mai mult Äs nsvoils proÄuo- 

tzisi, als tsbnieii, visinÄ slaborarsa Äs noi tslinolo^ii, ou sii- 

oisntzi sporita, rsaliLarsa marinilor ri instslatziilor oomplsxs, 

a robotzilor inÄustriali, pSntru msoani2arsa oomplsxa Zi automa- 

tisarsL proossslor i^iäustrials, a^riools, Äin oonotruotzil» tran­

sporturi, sto. In oonÄitziils oriLsi snsr^stios monÄIals as impun 

ou prioritate osrosturils ls^ats Äs Ässoopsrirsa unor noi surss 

sn^r^stios, äs elaborare a tslino 10^11-^0r 5^i- Äs rsali^ars a mari­

nilor ou oonsumuri snsrgstios rsöuss. l'oats aossts orientări als 

oerosturii. rtiintzi^ios prssupun stuÄi' aproiunÄats, atit tsors- 

tios, olr r^i sxpsrimsntals, urmärinÄu-ss' in moÄ Äsossdit optimi- 

Larsa tsiinoloZiilor, a marinilor, msoanismslor Zi ins tai atz iilor 

uupL oritsrii ^unotzionals, sner^s-tios yi Äs siioisntza soonomioa. 

Vs aioi rsLulta importantza Äsossbitä a stuÄiilor Äs Äinamioa a 

msoanismslor, Da-Zinilor ?i LZrsMtelor, a osrostarilor in vsäs- 
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rsa âsLvoltârii teoriei vidratziilor liniare Zi nsliniare.

Os asemsnsa, tsnâintzsls aotuals äs mărire a vits2slor Zi 'duFLtzIi­

lor miZoarilor âo rs^im als maZinilor Zi agre^atslor intar^so 

importantza stuâiilor aproi^unâats âs âinamioa 9! äs vibr.atzii msoa- 

nios, äatorita ienomsnelor äs rsLonantzâ Zi autovibratzii os apar 

mai âss, ou mai marș intsnsitats Zi sud iormo multiple. Oa urmars, 

Ln eoisotivsle äs osrostars pluriäisoiplinars, oönstituits tot mai 

irsovent psntru stuäiul sud multiple aspsots ai unor ienomsns ii- 

sios aomplvxs, iZi §äs6so looul ^i oerostatori ou proiil meoanio, 

nvinä saroini importcunts äs osrostars, ou o ponäsrs tot ^ai snars 

in ansamblul osroetarilor.

Vupâ toate prodadilitL'^ils, greu so pot ^Lsi ienomsns iiLios, 

in oars prin mi^Ioaoo srisrZotios miuilno sa ss u^jun^a rsLuItato 

upr^oiudilb, oa 5^i in oarul ioiosirii ionomonslor âs eiooniro. 

Losustu oonâuos Itzr un intsrss oonstsnt psntru stuâiui aoostui iono- 

msn Zi al Lpliostziiloi' sals. OtiliLursa prinoipiului aotziunii 

oioonirii in prsotiok^ proâuotiva Zi in tsdnioa 6o ru2doi iZi ars 

i^vo^^ols in aâinoul voaourilor. Oo-n lunZul sooololor sruäiul is- 

.nomdnolor ârr oiooniro s. avut o svolutzis oomplioata^ la inoeput 

iiincl darst «xolusiv ps sxpsrisntza, äar 6svsninâ ou iisoaro stupă 

tot mai util psntru proâuotzis.

Intr« multiplols aplioutzii ou ouraotsr inZinsroso, lsZato 6s 

iolosirsa aotziunii oioonirilor, ss âssprinâs olasa prodlsmslor 6s 

stuâiu s. miZoLrilor vibratorii ou oiooniri rspotats» numits miy- 

ouri vibropsroutants. Listsmsls msoanios in oars ss roaliLsasL 

ssti'sl äs misoari au primit äsnumirsa äo siatsms vibropsroutk^nts. 

Ossi^ur, aotziunsa oioonirilor rspstats ars un apseiiio aparts in 

oomparatzis ou aohiunsu unși Zin^urs oiooniri, ou sxosptziu oaLului 

in oare irsovsntza oioonirilor ssts mult mai mioi iatzu äs irsoven- 

Zsls proprii ale sistemului slastio ^in oars apar.
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In eslslalls easuri, eioenirils eonâue la i'ortze perlurbaloars, 

enrs äslsrwinL unsls rsLsrvs äs snsrLiS es os neumulsaLâ. âs Is o 

eioenirs la alta, asli'sl ineil ss obtzins Mi s^set oseilnnl. 

Osis prsssnlals mal sus âvlsrminâ, aria problsmslor lsorisi sisls- 

wslor vibropsreulanls, ea o parls äs siris slLlaloare a lsorisi 

vibrațiilor mseanies.

I^sâimurils äs i'unetzionars vibropsreulanls stau la ba2a akune- 

tzion^rii nnsi lar^i ealsgorii äs macini, inslalatzii di eonalrnetz^i 

au äii'srils ässlina^ii. Iii aesasla eals^oris as ineaârsaLn ma^ini- 

ls psnlrn balsrea di aeoalsrsa pilonilor, psnlru lasarea oi ailina- 

rsa lsrsnurilor, psnlru apar^srsa ^i inramitzarsa malsrialslor- 

psn^r'^ inässer-rsa bsloanslor ?i a amsolseurilor äs lurnaloris, 

alanäurils ponlru inesreäri la ^oonri ropslals, äiisrils psriora- 

loars-, eioeans äs abalaZ, mLioini äs niluil, prsas mseanies sle» 

Ds QLbmsnsa, Irr iunetzionarsa vibrolransporloarslor pol sa apara 

rs^imuri äs ^urietzionars eu ässprinäsri als parlieulslor, ears eon- 

äue la miZeLri vibropsrenlLUils .?i eare pol sa prs2irils unsls avan- 

laZs penlru procssul äs lransporl. ksnlru aesaslä eals^oris äs 

oislsms si.nl caraelerislies rs^Ilaurils äs mitiears psrioäies sls.- 

bils, rsaliLu.ls ea ^i la vibrntzüls ior^ale sau auiovibrc^lii« 

lril'srils varianle eonslruelivs als mseanismslor ^i sic-Ilsmslor vi- 

bropsreulanle äin aesas.la eols^oris nsessilä, prin iolosirsn me­

loäs lor äs sluäiu aäeevale, nu nu.irai rs^olvarsa prodlsi-islor äe 

2nali2n a eomporlnrii äinsmies, ei ?! ^nsirsa soluțiilor äs sin- 

ls2L s. slruelurilor äinnnries, in vsäsrsn rsnli^nrii urror regimuri 

oplime äs iunetzionare.

0 allä enls^oris larM äs sislsms vibropereulanls ssls eon- 

sliluilL äin sislsmels mseanies ?i slruelurils ln ears npari^iL 

mi^earilor vidropsrenlanls nu ssls sssn^inlL in iunetzionarsn lor, 

o^u ssls ebiar nsäorilL. In aesasln eale^oris ss pol ineaärs loa- 

ls wa^inils di wses^ l^msls la OLr<!, in limpul iune^ionarii lor, 
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pol; sä apara aooiäsnral miZoari vidrop^rouianis, âa^orirâ unoi? 

LSgiMUI'i âS ^UN0tzi0QQ^S ässavanlia^oass - sau äaior'iiä ^upsiii. lan- 

tzui'iio5 oinsmalrios. ^sii'sl, Lu oașul iuuotzioQâ^ii la ^60VSQtzâ 

^iâioalrâ â rslssloL- oonl;aotsls aossiora pol; sä aida mIZoärä vi- 

vropsroulranlrs- ossa os poais aieoia ^unotzionarsa oo^sotâ a äis- 

p02i^,slo^ Zi aparaislor' slsolr^ios sau slsolronios âin oars iao 

pa^s» vin aosaslrâ oausa, psnl;)?u asiisl äs âisp02il;ivs Zi. apa^aiv 

ss ?olosss0 reiss 6ls0l.^oni0s 0U 00mul;atzis LLpiââ. vs LSSMSNSa, 

^ups.rsa lantzuriloik oinsmal;ios als maZinilor.Zi oiooni^ils ^sps- 

ia^s als slsm«nl;slo2k oousl;^uol;ive oonäuo la slra'oili^sa unor pro- 

oess .vidrops^Oulranlrs inisnss, avină os rssullrat moâi^ioa^sa sub- 

stantzialâ a inlrrsZii sli^uolruri a sislromului slaslrio, a äisliridu- 

tzisi irsovsntzslo^ sule proprii, a osruolrsr'ului prooosslv^ lri'sn- 

2il;o^i, âslrsi'DinLriâ s^sois nslinis^s vsrial;s. vutoritä deuäiri- 

.tzslor soLusIs c!s märiis s Lrsovsntzslo^ äo luoi'u» äs äimsnsioriLro 

Zi ouloul äs i-6Lisl;6Qtzä Ia âur'adili.lrars Iimil;al;ä a orMNßlox äs 

Qa.Ziui, Lr-z vsâsrsa rsalisârii äs soouo^ii äs malrsi'ii psilas Zi 

mal;sriLls- pol; sä apara i'^sovsnl; Lsiisl äs isnODsris. Oa umra^s, 

slruäiul pi'odlsmslo^ äs äinamioa a sisl;6^6lo^ msoauios Zi. äs sta- 

dililralis a miZoa^ilor aosslroFa» risossilrä oonsiäsi'ar'sa p^vosssl.oi' 

vidi'ops^ourLQ'ds psnl:xu sisîsms ou sl;iuol;u^i äiieriis, avinä mase 

âisl;iidui1;s sau oo_UOsul;^al;s, liuiars sau risliniais Zi. ^iină su­

pusa aotziunii ää^s^itslor L'oi'tzs p6^îurdal;oars, ästs^minisLs sau 

alsalroai'S^

3pTS äsossdirs äs sruâiul oiooui^ilo^ singulare s?u al 

oiO0uiriIo2? multipls ou i'rsovsatzL äs ^speritzis mi.oâ» sl:uâiul apro- 

iunâal; al âinalaioii. Zi sliadililratzii miZo^rilor sislrsmelor vidro- 

psrouraulis sslrs äs äaiL rslaliiv ^sosniä.

pâra a lua în oonsiäsrars oitova luo^u^i nsssmuilioaiivs mai vsotii, 

prLroîio os^osîâ^ils sislismalios Zi oomplexs. in aossl; äomsniu au 

insopul; in âso^iriu a' )-Ioa âiu ssoolul nosrru. ^rimsls luorâri 
BUPT



- s -

äsKÄäs äs slruääuä mäHQLFääo^ psräoääes Lio säsäs^säor vädrops^- 

ou^anäs 9I aä stadälät^tzää aosslroka 6-au ooupaä cu p^odäsMS äs 

ääNiLmIes A säsrsrüslor' vädropsrQuäan^s eu uu sraä äs läds^Lars» eu 

LpääuLyää Lu väÄ^OtLansport, la oare au avui; oont^ädutzää äsossdäis 

osios^Läo^ää krvväsääoä» prsouD» Hä ou p^vdlsms äs äänaNäoä als amor- 

ää^oarslo^ präu Hueurä rsxstaäs, Ia oare Hä-au aäus vou-h^ädu^äa 

Os.7^siÄ-dor«ä äärr UK33 Hä Irr scu^t täQp au aparut un numL^r wa^s 

äs äusrL^ä xrävänä siuääuä säslrsarslo^ väd^spsFnuäLmäs, ou Lpääoa-- 

tzää näZLOass ranuLä als ästiLäoää Hä proäuotzäsä.

-ä^^oäsäo äs s^uääu Hä isLuääalrsäs odtzänurs än ansst ävmsnäu au 

LorZä sän^sää^ulrs än morwAksäää» sars au pus daLsäs Tso^äsä Väst^- 

Dslor 'vädz?ops^Qu^an^s ^äo^I » 1^62^- I7ä1» ^6)^, sI0L^ , sä2I^.

äsLV< irarsL irsor'äsä säsäsmslvi? vädropokeuäanäs Hä-au aäus ^ou- 

äräbutzäa^ än a^s^a äs osrvsääiorä äi.n UR32 Hä Zv^., oamsnä äs Hkään-

Hä Qsrssir^lrQ^ä ääo nurasLoass tzä^ä, prän^rs sars Hä vsä ään tzaru 

noakr^Lv ?^änirrs nsäs maä QMLnäl'äoQäävs lue^ärä än asss^ äoNSnäu^ 

ps 'iäLM morroZ^aääääs ürsntzäsnats maä sus Hä ps länM äusrLrääs e^SF- 

.2s duioi'älo^ ään tzara noasära, 54s pot amäntä luoräräls ^2^ , ,

m, r^, UN, UN, UN-UN, un-l^u usu UN, UN, UN, 
läN, un, un, un, un, U0N-U0N, U2vU U24l, UdLU 
UZ7U UoN-UnU U^^UUnU o1sdors1:s Ü2 LsrcsiL^orl sovi.8t1aL, 

insrL-11« UN, UN, UN, UN-UN, UN, UN, UN, UoN, 
UoN , U^4U u^n , u^n » olLdorriis âs ssrLLtâtari â^rr ML, R.L.

OsQOsäQvaoäa» k.k.koloQäs, k.v.(». Hä In äoaäs ssssts lue^Lrä

Hä EsuoZ^aFää sänä säuääsäs mäHOLräls vädropsrouäants psräoää2s 

siadääs suir äääsrääs sspsolrs, psnäru särzrsms väbrops^OUäanäs äääs- 

räts, Qu spääQL^ää äol maä lar^l în äs^näQL Hä proäustzäs, uäälä-- 

sä^ä äävs^ss DSlroä« äs s^uääu, dasa-ks ps ä^LVOääa^ss ts^räsä vädra- 

)äää<?r' nsääLäsrs Hä ss puQ äot maä ärsovsuä prsdäsms äs optämäLars.

ss LboräsaLa p^sdäso's äs säuääu als mäHOai'älor vädr'upe^QU-' 
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tant« psrioâios äs äiivrite tipuri» ou perioada SMlL ou psrioaâa 

iortzelor pvrturbatoars sau multipli, ou o singura ciocnire intr-o 

perioaäL a miZcLrii sau ou ciocniri multiple, pentru sisteme vi- 

broperoutants ou unul, douâ sau mai multe L^ade de libertate Zi 

cbiar pentru sisteme vibropsrcutants os )ontzin corpuri ou mass 

distribuită. 3-a imbogLtzit Toarte mult literatura de specialitate 

in privintza metodelor ds studiu alo stabilitLtzii miZc^rilor psrio- 

dioe ale sistemelor vibroporoutante. Ou toste aosstsa, datorita 

complexitLtzii problemelor Zi datorita ariei Toarte larZi de apli- 

oabilitats, in prsLsnt există inoa multe probleme Zi aspecte 

neslucidato in acest domeniu, cbiar Zi in cașul cel mai simplu al 

sistemelor vibropsrcutants ou un Zrad de libertate.

In tzara noa^trL astTsl äs probleme au abordat osroetetori 

Zi oameni âe ZtiintzL din LucursZti» laZi Zi TimiZoara. Oslo mai 

importante oontridutzii la âesvoltarsa teoriei sistemelor vibro- 

psroutante le«au aâus membrii ooleotivului äs oeroetare âe la 

Institutul ?olitobnio ^Iraian Vuia" âin ^imiyoara, oonäus ou oom- 

petentzâ äs tov.proi.sm.är.äoo.inL.ObeorLbe 3i1ad* In urma oeroe- 

târilor tsorstios yi experimentale» sieotuats ou mi^loaos moâerno 

äe oaloul yi äispuninä âe laboratoare ou o âotars la nivelul tsb- 

nioii monâials, s-au obtzinut resultate rsmaroablle in rioest äo« 

meniü- ?rims1s oerostâri leMts äs stuäiul sistemelor vidropsrou- 

tants âe^teaLâ âs la începutul äsoeniului al 7-lea âin seoolul 

nostru, imsäiat âupâ iniintzsrsa Oateârei âe LLeoanios la Institutul 

?olitebnio "Traian Vuia" âin Timișoara ?i la scurt timp âupa pri­

mele osroetLri complexe yi sistematice pe plan monâial. principa­

lele contributzii aäu5;e äs membrii catedrei la deLvoltarsa teoriei 

sis^?lor vibropsrcutaQte sintr

a) Olasiiioarea sistemelor vibroperoutants äupä numărul cuple­

lor (ssmiouplslor) percutante ^27^.
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d) ^stsrminarsa oosiioisntului äs rootitairs la oioonirs ps 

ds2a äsi'orDatziilor looals ^27^, ^lZl^ , ^^9^«

o) Analisa QiZoarilor psrioäios als sistsmslor vidropsrou^an- 

re in oarul ciocnirilor plastice ^27^, sl46^.

6) Intrcäucsrsa iunchisi legatarii anilatsrals pentru ! 

ciocnirilor sistsmslor vibropsrcatants ^7^, ^9^^, slIl^ , sl47l» 

U4d1. llSLl.

3ta6i.tr

s) ?olosirsa variabilei complsxs psntru ästsrlliinarsa DiFcari- 

lor perioäics Zi pentru studiul ^tadilitatzii sistsmslor vidro- 

percutants cu un grad äs libertate ^l)l^ , ^14^, ^lHo^.

i) UtiliLarea metodelor 6s calcul matricial pentru stadial 

mișcărilor periodice als sistemelor vi^ropercutante ^l4^ , ^32^, 

U471, l149^, ll22^> - llS^.
-,) ^tadilirsa uaoi noi mstoäs pendia Ztaäiul 3tadilit.izii 

Qiyoärilor? x>s^io6ios als sistsmslor vidropsroataats ^7^ - ,

- s144^. sl6)1.

d) Ltadiiiisa unor noi arstoäs 6s apioximais poligonala psntra 

stadial sistscaslo^ oa oa^aotsristioi ne liniare ^i al oioonirilor 

N6in3tantan6S ^loo^ - ^l)l^ , ^lvd'I, ^l76^.

i) Ltabilirsa unor noi s^etoâs p?ntru ästsrminarsa mi^oarilor 

xsriodios als siatsmslor vidropsroutants ^l74^.

Oontridatzii la optimiLarsa 3ist6l?.6lor vidroperoatante ^74l, 

s79l, sl7o'!, 

ds2altatsls valoroaas od^inate oontrida^ills aaaas la

6 ^2voltars3 teoriei siatsmslor vidroveioatants aa oondas la rsoa- 

noa^tsrsa, atit in tzara oit Fi ps^te dotars, a oolsotivulai äs 

osroetars äs la Institutul lolitennio "Iraian Vaia" äin l'imiFoara 

oa o adsvarata Fooala.äs osrostars in aosat domeniu. Oa o oonlir- 

mare a prestigiului aosatui ooleotiv» a oompstsntzsi proissionals 

a oonäuoatorilor aai stiinti^ioi. vro . sin.är.äoo. ing^ilaF
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(.ksorAks Hl proi'.äi.in§.Zrinäsu i^iviu» o rsprsLintZ. säitLiSQ vs- 

i010L6Si MQNOLL'L^ii ^i5i^ , QUPliNLinä ISLUitkLtS o'vdinuds äs 3U" 

ioriJi oon-diidutziiis Läuss in LQssIr äomsniu.

Äs^väsis noi n^Ldiiits psniru Lduäiui siLismsior vidropsr- 

QUinn-Ls, P16OUD Ji ISLUilrsisis L^nsrsis obtzinuis, LU io3d LpiiQLts 

iL siuäiui dsoislriQ ul unsi iniZi Qinus äs sisisars vidropsrQutLNts 

QU LpiiQL^ii in lnuiis äODSnii Lis iskniQii Ji proäuQtzisi. 

^SLuHrstsis LQSgior siuüii isorsdiQs uu udLd in duLL pioisorZrii 

Ji i6LliL3.rH unor mnIini, msQLNisms, uiLnäuri äs inQsiQLrs, moäsis 

sxps.rimsntnis, sio», QU LQdiuni vidropSIQUdLNtS. PS d22L

unor Qonii'LQl:s äs ooladoiLis ou proäuotziL s-su .rsLiiLai si npiioat 

in pioäUQtzis msIini pentru iniiZsrsL pilonilor Ji puipiLNIsioi' in 

pNQinl; s.177^, ^i73^, ob^ininäu-ss impordnnts soonomii.

Ds LSSMSNSL, dor PS bL2L unor Q0niiL0ds äs QsresiLis QU proäuQtziL, 

3-LU sisQiuud 3-duäii dsvitziiQS Hi sxpsiimsniLis privinä isadunLdL- 

hir-tzL piOQsssior dsknOloLios äs Hi iuiNLis piin l'oIosirsL

vibiL^iilor .Ji vidropsiQuiziiioi, oaie s-au LpIiQL"k in piQäuo^is 

Qu si'iQisntzZ. spQiidä iutzL äs dstinoio^iiis olL^ins ^43^ ^139^ > 

^194^ ; iL LQSSl:« QSIQSiS'li Hi-L aäUS QONdlidutziL Hi LUto ruI LQSS- 

isi dS26. RSLUirLisIs QSIQStLliior dsorsdiQs .Ji sxpsrimsn'LLis 

si'sQtULis äs LUtOiuI dsLsi psntiu uduäiul sisdsrnsiOi vibropsiQU- 

IrLNiS LU iv8i ioiosids Ji psniru iiNLliLLISL QONdlQQisIor äs QSI'- 

^sliLie inek-sikts QU IndrsprinäsrsL "U i.lLidis" äin i'imiJOLiL in VS- 

äsiss proisa-dLiii, iSLiiLLiii Ii inosisârii äs noi sonis Ji nrnIi^i 

ou LQtziuni vidiLnds Ji vidiopsiouiLNds ioiosits in oon^druotzii. 

^OSQ-Ks QS1Q6tZ.ri 3-LU ioiosir Ji psndiu pioiSQdLISL, rsuIiLLISL 

Ji inQsiQsiSL äs QLîrs Ludor» ilnpisun^. QU UN QoIsQiiv. äs sduäsntzi, 

L unui Qoäsi äs iLdoiQdor- penrru gtuäiul sisismslor vidropsroutLN- 

ts QU unui 3LU äou3 Zisäs äs iidsrtLds Ji 3 unui 3lrLNä äs iNQSIQL- 

19 iL IOvuri rsps^Lis L LPLILisior sisodiQS Ji siSQdroniQS, avinä 
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vüraeiSrisiisi isliniee supsrioars sibnäurilor similare rsaiisais 

in tza^L«

1.2« Viuäii SxperimSniais ps moäsls als sisismslor 

NsQaniOs vidropsrouian.6

^iuäiils isorsiics als isnomsnslor ikiLivs au. ia K2L aou- 

muläri Qaniliaiivs Zi OLliiLiiVS als Odssrvatziilor Oamenilor LLU- 

pra naiurii- LOSsrs observatii iünä prsluoraie, olasii'ioQis Hi 

inisrprsiais In i'unotzis 6s siaäiul äs äsLVoltars al Hiiintzsi. 

/^u . 22ulisi m^-tzoäs 6b aprsoisri oLNiiiLÜVS Hi oaliiaiivs bis 

unor Lspsois Ll<z IsnomSnslor Ü2iO6, O0rsspuN2Li0Qrs äiisriislor 

rumuri Lis HÜintzsi. Bossis Lprsoisri 36 elsOiUSLLL PS dn2L UNO.r 

monsls Ü2ios, la bare LS NS^li^SLLL anumiis partioulariia^i NS- 

SLSN^ibls psniru aspsoiul sibäiai Hi NU -LS Hins S6LML 62 inisr- 

äspsnäsntza äinirs Isnomsnsls äs N5^inrü 1'121.0L sil'si'ItL. Onibr 

5.N LOlULluI L-db6iu INLir 6s äSLVOltLIS bl stiinhsi, 6LtoiiriL 

c?,OLnpIsxirLtzii l5sN0QSN6lor -LÎ21.SS, Nb LS PQL-LS tzins LSL^cL 6s ton- 

iS LLpeoisIs Hl pQiiîbblLiîiLtz 11s QSSLioiti, LLii'sl inoii IN siu- 

ä'iul loi SLis NS066LI sä SS t'LSL bNblüiis LpioximLii. 3r2 foLlis

i'apQliLNl; QL Lpioxi.Miils si'ssibLis SL NU LiieiSLS Q5ZSN^U t'sno- 

s?.sniului LiuäiLi, iL2^ vsiiH.QLr'SL Qoneocäuntzsi älnirs rsoiis Hi 

rsLÜiLis LS pOQis iLQs nu.MLi PS Obis oxpsrimsniLiL.

In Libäibl QOmporiLiii 6iNL.'iies L Lisismsloi wsonr ies vi- 

diOpsrQuiLNis, okisi 6Le2 ss Qonsiäs^ä numai Lspsoisls pur mee-L- 

nies, apa^ 0 seris äs IsriOmsns Hi earaoisrisiiei msSQnios» ears 

nu. 3^2 poi iraia ML^smaiio prin msioäs sxauls. InsüHi Isnumsnul 

äs oioQnirs esis un isnomsn somplsx, äspinLinä äs un numär marș 

äs pLiLMsirii, iar earauisrisiisa äina^ion, sxprimLia prin äs- 

psnäsn^a i'ortzsi persuranie äs äsi^rmntziiis losals in 2Ona äs 

uoniasi Hi äs viis2L rslaiivn a puns^slur isorsiibs äs soniant
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în timpul ciocnirii, SS modifica în timpul funcționarii sistemu- 
1

Iul vibroperoutant. Oaracteristicile elastice^ 5zi de amortiLare 

ale elementelor constructive ale sistemelor vibropercutants sînt 

în general, neliniars Zi depind 6« uri nu^nar mare de pt^rame tril-, 

oui« os pot modifica în timpul funcționarii.

ve asemenea, în lagare Zi' gkida^e apar Inerent fortzs ne frecare/ 

care Zi ele depind äs o serie întreaga äs parametrii oi mărimi 

variabile. Oa urmare, pentru studiul mișcărilor sistemelor vi- 

bropercutante este necesar sa se negli^sse efectul anumitor for- 

(e Zi sa se aproximsLs anumite caracteristici. tte^ultâ, astfel, 

modele mecanice pentru sistemele vibropsrcutante, a caror c-^m- 

portars dinamica aproximează comportarea dinamica a sistemelor 

vibropsrcutante considerate. Un studiu exact al mișcărilor sis- 

ter-.elor rrecanice vibropercutants reale nu este posibil oi nici 

nu este necesar- avînd în vedere precizia limitata a aparatelor 

re măsură Zi control. Lsts necesar, însă, sa se verifice pe cale 

experimentala încadrarea rsLultatslor studiului teoretic între 

...numita limite, care sa permită o buna funcționare a sistemelor 

visroperoutante reale. Verificările experimentale se siectusa^â 

.pe modele experimentale» construite în conformitate ou princi­

piile teoriei modelării, sau pe prototipuri.

iipurile de modele experimentale ce pot fi considerate 

pentru sistemele mecanice sîntr

a) Modele mecanice construite Ia scara geometrica exacta 

(prototipuri pentru sistemele mecanice).

d) LIodele mecanice construite în conditzii speciale de mo­

delare, farâ a presupune o scara geometrica exacta (modele meca­

nice distorsionate).

o) ILodsls experimentale de alta natura fiLicä, dintre 

care cele mai raspîndits sînt modelele electrice.
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(.i) Noâsls oonstituits x)6 sistsms tip onlouläto^. 

s) Oi^srits oombinstzii uls tipurilor' prsosäsnts» 

I'rimsls âous tipuri âs moâsls sxpsrimsntnle ss inouărsuLU 

lu prodlsmsls âs moaslsrs iisiou in ours moäslslo sint äs nossuHi 

nuturL iiLiou ou sistsmsls ^iLios oorSSPUNLUtOLrS. I)s§i moâslsls 

7.6 tipul b) ÜLU osie mui utils 9'1 sxuots inâio.utzii usuprn oompor- 

curii äinnmios Q unui sistem msounio, in primsls iuLS nie osros- 

turilor oxpsricüsntLls ss oonstruisso moäslo äs tipul d) , prototi- 

purile iiinä oonstruits ubiu in ultima iusZ. u osrostnrilor, äupä 

studilirsn vurinntslor oonstruotivs. tloäslsls msounioe äisto.rsio- 

n^.ts PISSUPUN udutsri äs IQ souru ^somstrioä oxuotâ ns^Ii^ursa 

unor pnrtiouluritätzi uls sistemului msonnio oonsiäsrutours ss 

<1ustii"iou - piinr

ini'lusntzL mioä L pLitioulniitLhiloi ns^liZLts in oompoi-. 

tui§2 üinäioä a sistemului;

- eiokiSL Looeptudils äutoritL ne^liMiiloi iLours;

- ExistentzQ posidilitätz 1loi äs oorso^is a rsLUltstsloi mLi- 

suiutorilor si'sOtuLts pe moäsl, 03is sä tzinZ. ssLms äs ä7^1'6i-sntzL 

äintre oompoi'tsiSL sistsmului msonnio ^i oss s. moäslului.

OonstiuiiSQ moäslslvi msosnios äistorsionLts ss isnliLss^L 

in oonioimitLtts ou prinoipiils similitudinii äinLmios, nle§inäu-ss 

in moä oonvsnndil soLi'i psntiu mLiimils mso^nios iunÜLmsntLls si, 

xs dL2L nnsliLsi äimsnsionnls, is^ultino sonrils psnt.ru mu.rimils 

M'iou-nios äsriVQts. DsoLrsos, in ^enernl, nossts moäsls ss ovn- 

s'ruisso IL Lronrä ^^omstrioL rsäusn, utili^n^sn in primsls i5s.2s 

Lis osrostLiiloi' sxpsrimsntQls s moäslelor msonnios äistorsion^ts 

in looul protrotipurilor oonäuos In importnnts soonomii 6s mnts- 

i.i.s.Is. matsrii prims, oomdustibil ?i snsr^is.

^-oâslsls sxpsrimsntals âs tipul o) psntru sists.msls msonnios 
»

tn spsoi^I moäslsly slsotrios, ss ps uu^nlo^ii intrs Ishiis 
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06 äescriu comportarea äinamicä a sistonslor mscanics ZI legile 

care §UVerNHa2L comportarea moäelului. ^stiol- intrs scuatziils 

äe N2.§os.rs Lis sistemelor mecanice vibrante liniare cu mase con- 

centrate ZI lsZile lui i^ircliboii aplicate retzelelor electrice cu 

elemente electrice liniare se pot stabili analogii. Hoests ana- 

loZii electrice stau la ba2L construirii moäelslor electrice pen­

tru sistemele mecanice. folosirea lor este lustiiicata äs pretzul 

äs cost aiult mai 30L2ut al elementelor moäelelor electrice äecit 

cel al elementelor constructive als moäelelor mecanice ZI >äs 

i'aptul ca măsurătorile in circuitele electrice se pot iacs nult 

mai or ZI mai precis.

Lloäelels experimentale äs tipul ä) SS rSLliLSLLL, Lu ^6776- 

ral, pe calculatoare electronice, numerice sau LULloZioo. 

NoäslLrss slotsnolor msoLMiov ps osloulutot^role LQLlogloe 26 

rssli^LLLZ. pr.ln stLdlllräL intsroonLxlunilor äintrs slsmsntsls 

äs esloul LNLlo^io, s^tisl rnolt 3L rsLults pentru moäel souLtzii 

ä1.L'6reritziLle äs LOsesZl iornL os Zl ls^lls äs mlZosrs 5äs oi^ts- 

mului. In urmL oaloululul anslo^lo 20 Inrsi-lstrsLLL, ls anumits 

soLri, VLriQtzia in tli'ap a älisrltslor nürlnl OLruotsristios psn- 

tru niZoarSL sistemului sau äia^rams in planul ia^slor. 

^oäslarSL ps oaloulatoarsls LN^lo^ios se oisotusaLs. in âoua ia2s: 

stabilirea prinoipala a soriesasi äs oonsxiuni äintrs slsmsntsls äs 

oe?1oul analoZio pentru realizarea eoua^iilor äiisren^ials äs ior- 

ma ceruta (moâslarsa calitativa) Zi alegerea iaotorilor äs scara, 

ps dara oârora rs2ulta valorile oosiiol^nhilor souatziilor âiis- 

rsntzials (mo^âslarsa cantitativa). I)s aici rezulta Zi unul äin âs- 

Lavanta^sls moâslarii pe calculatoarele analogice, care consta in 

iaptul ca alsZerea iactorilor äs scara este äiilcila, âatorita 

conâitzisi nsessars ca ps intrea^a âurata a>calculului analogic 

toats variabilele äs waZina sa aida valori sub nivelul tensiunii 
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äs rsl's.rlntzâ L onloulntornlul» Vn nlt äsLLVLntn^ I'ntzn äs moäsln-- 

rsn ps OnIonlLtOQrsIs numsrlcrs LI constituis prsolLln relntlv 

30Ä2Ut'L n slsmsntslor äs oalool srinlo.5lo, 0S68, OS ponto oonäuos 

In ^oumulnrsa srorilor In. SO^ISMS äs noäslnrs ooluplsxs ZI- 0L ur- 

m^rs, In QOMprODltsrSN rs2ultntßl'or onloululul LNnIOZIo. Ou. tonts 

N0S3'tSÄx onloulntoarsls nnnIoZIos SS MLÎ ^olossso ^rsovsnt psntru 

Qioäslnrsn slotslrislor msonnlcrs- L Jlätsmslor äs rs^Inrs nutomntA, 

n proossslor tsrmoälnn'ülos S2U lläroälnnmlos- änto^Itä PO3I0III- 

tntzllor OS Is olsrn äs no^Iaidnrs uZonrn 91 rnplän 2 ooellolsntzl- 

loi . untzlllor ällsrsntzlnls, POtInäU-36 ur.l'Lrl uZor InIIusntzn 

LNwnItor pnrnmstrll nnuprn oolUportnrll nosntor slstsms.

In ultl>anl timp s-Ä exciris uuIIlLars^ O^IoulLroLrsIo^ ^Ibrläs, 

Otti'L säii-h OONsIrUruIlrs P2?ln INUSIOONtzerE^rSL o^lQulÄh )Q26Io.r LNLlo- 

ZIos ZI numsrios 9^In Irilsunsälul eorivs^ro^rslor Qnal0^-nä.msrlOS 

yl NUNS22.O-LNLlc)§lOS, senină lr-SS, ssüsl, QVLNtîL^vIs oslor äouL 

äs OLlOUlLtOSrS. Vs USSlNSNSL, PS plLN MOQälQl exIsIÄ P^SO- 

O^PL^I penlru Iirväslsrss PS O.LlOuI^Io^^sIs nalns^lOC slslsmslor' 

OONIIN'^2 ^)S üOelssZI prlllOlpII OÄ ZI PS QÄlouIsioQi'eIs LNQlo^Ios, 

P^O^^QMUl äs OLlouI InälsLriä InIsiOonsxIunIIs älQtl'S QNi^^IIs sub- 

Velins OLrs slllialSLL^ sISlNSIlIsIs äs SüIe^I QNLloZlO. 1^ ciQSQSlL 

äl^SQtzls 3-2U Odtzlnul ^62ull3.ts ZI I<1 NOI In tznin; ÄSlI'sI In 

Instllulul kolIIsnniO äln öueU2?SZII Q los! ^SNllLNt PIOL^Ni'üUl 

äsnucnll 1330 ^193^*

In IIIs^Ltuin äs spselnlllnls» rsls.rllon^s In sluäl'^I 3l8- 

rsmsloi' <^6OLNlOS Vldl'opS^QUlLNlS, In Q6N mnl MNIS MN3UIN ^Inl 

^>nls r62äI1:LlsIs OsrOstä^IIo^ sxpsill-isndnls slsorunts PS moäsls 

INSOQNlOL älslorslonnls 33N PS prototipuri.

Unrs?ä l.in^orltnts n luornrllor oup^In^Inä gtuäll tsorstlos n^uprs 

in^.Zo5irIIor vldropsroutnnts ^Lnt urlnnts äs vsrliloärl sxpsrlmsntn- 

Is ps sst^sl äs noäels. In lanl ^loL ^louril olnt rellsotn-s In II-
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äs LpsoÎQlItQts r'SLultQtsls vsr'i.L'loLr'llo^ sxps^îmsniâ- 

1s PS inoâslsls slsol^los. ?o!u^1, sin! ounooou!s PI'SOOUPQI'IIS 

unor osrosrälrorl Oovlvtlvl psnîru moäslLrsn pS 0Qlou1n1:oQrsIs 

nnQlo^läs Q sls-ksmslor MSOQNIOS V idro PS ro umanii s ^39^, 

prsoum ZL rSLUUlQ-KsIS VulorOQSS odhlnuts prin MOäslQrSQ P6 onl- 

oulLtonrs QNQlo^ios ZI kidriäs L unor QJiisi äs sig-hsms äs 

oL^rS OSrOSiLtOrui ?6l:srLcL ?rQNÜ3SL âin K.L.OsNOQloVQOiQ 

îmi - 

3u. uutorui Qosstsi 1:626 Qâuos unsls, oontributzii Ia lnoâslQrsQ 

slsotrion 3 sisismelor msoLNios V i'oro P6 ro u 1iQN! 6 , Ltll: pl'in ar^L- 

loL-l-ä slsoi^los, crit PS LLloulQ-doLis eMLlOZăLS ^166^ ^IT7^» 

lLoäsiLiLkL LNLlo^l^ä L UN01? gästsms ^eounäos Vibi'oPSKrudurias 8-3 

.z^soruÄt -PS ouIoulQior'uI 3N2I0ZÎ0 5»I2D/i-42^ äs p^oäuol^l^ es^oo- 

lovaoL, sxäsienl: Ln äOlrÄr'SÄ ludO^LtoursIo^ ouisä^sä. .

RsLuUrs^sIs Irso^siids sxpsrä^sn^uls odtzinu^s äs LUl:o^ 

.în stuääul eri3l;6mslo.r mso^nios vldroperou^unlrs us ää^oräso în 

^si's pmlrs Lnä^Ulnäräl oompstsnis .^ä I^ääOQtzäälor ä^ts äs eonäu- 

nL-toruI Z1:iintz L.Lä.0 , pioL'. sm. ä^. äoo. än^.3äln? Olisoi'^äs. 

I)s 386M6NSL, 3 prämäl: 8p^ä'jin pi'S^äoo ään pu^-dSQ p^ol'.ä^.änZ. 

C-I'O.ZQNU losîl' ) inol'» är. än^.ä^inäsu I-äväu ään prn1;62 ^uiu^oi' 

msmd^älvi' onisärsä. 63 urmn^s, Qu1-o.ru! !oi sxprimä ps 20SL3!Ä 

osls Qänos^e multzumäri !uiu.ro^ oslo^ ours QU oon^riduär IQ slQ- 

doru^SQ 9! r-säsolrQ.rsQ rs2sä.
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Onp.2. MUDIUI» N1MEI02 IMIODILL ZI^LIIL änL 

ZILILWUOIi E^UIOU VILKOILMUI^IilL

2.1. ^snsrnUtntl

?sntru stuälul tsorstle nl mltzenrllor slstsmslor msennles 

vldropsreutnnts, In vsäsrsn unor npIIen^II tstinles In eonstruetzln 

mn^lnl, 62ts N^esnnr 3N SS tz Inn osnmn äs Inptul ON nesnts sls- 

tsu.^. ;Int nsllnlnrs- Qlil^r änen ml^enrlls Intrs eloenlrl nie 

nesstorn sint ässerlss äs seustzll ällsrsntzlnls Ilnlnrs« 

Ii'.n urmnrs, moäslnrsa.mntsmntlen Q slstsmslor msennles vldropsr- 

Qutnnts prSLlNtZ, älileultnhl LU. ntlt mnl mnrl QU eit numnrul äs 

Lrsäe âs Ildsrtnts ni nesstorn sots mnl mnrs. Ds nssmsnsn, nndura 

sl Qn^LQ-ksiIZHlOlIs mIZQL.rlloi' VId^oPSrQulnnt6 äsplnä, In ^sns- 

^Ll, äs UN NUlüL^ mnrs äs pa^nwstlll, QS6N Q6 QONäUQS In älllQUl- 

-ds^I In k-tnbllii'SL ^SZImurllo^ äs L'unQtzlO.nnrs 0p1;IsN6. NsLuI-kn QL) 

psnr^u QNsIlLN yl Sln1-S2N Q6QüNlsMSlQ2? V Id^o PS re utnnt s , ssts ns- 

QSL nrL srndlllrsL unor woâsls susennles, enrs 2N rsproäuen pnru2is- 

tri), enrnetsrlsrlel nl slstsmslor vlbropsreutants eu v nproxlmntzls 

eit mnl dünn» Ltadlllrsn moäslslor msennles psntru msennlsmsls 

vlbropsreutants ss Ines ps bn2n unor Iponsss 3lmpIIIIe52tonrs, enrs 

os vsrllleâ prin Inesreärl sxpsrlmsntnls. ^essts IpotsLs olmplill- 

eniours ss rslsrä ntlt In Intsrvnlsls 6s timp älntrs eloenirl nls 

DlHc:LrIIor slstsmulul, eit §1, In spselnl^ In Intsrvnlsls äs timp 

In enrs nu loe eloenlrlls.

In esls es urmsn2n, psntru stndlllrsn moäslslor msennles
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Lis sislisLsio^ MSOLNiOS 66 VOL iUL in oonsiäsiars

u^.^tOL^sis ipol;s2Ä simpii^iOLlroL^sr

L) ^SZii^L^SL unox io^tzs ^SListSNiS äs vniori mioi IntzL äs 

Lii»s iortzs OS LOtzionsLLL in inlrsi'VLisis äinirs oiooni^i Lis mi^- 

oL^ii gislrsaiuiui. äshisl, in osls MLI Irsovents 0L2U^I 36 pol; 

NS^ii^L io^tzsis äs LDO^iiLL^S U30Ltä do^tzsls äs i.5 6OL.rs) , äLOL 

LOSLKtA NU iniiusntzsLLL AitzOLiSL 3 is l; srnuiui vibrops^outLNi. 

in OLLui siuäiuiui mi^oL^ilo^ ou ässprinäsi'i Lis PLLliouisio^ 

MLl;6^iLls PS vid^0l;iLN3p0^l;0L^s (0L2 in OL^S vidrolri'LNopo-rlroLui 

ilupcsunL ou pn^iioulsis i^nnopor'liLl; s äsvins un sioism vib^ops^-- 

ournnl) io^tzsis äs irsoLrs nu poi ^ki nszii^Lis» äsoLreos Losstss. 

3l,nu In dL2L p^inoipiuiui äs iuno^ionLis Li vidrolri'QNLpor doL^s- 

lo^. In muiis OL2U2?i, psnil'u Liuäiui in1;2-0 pi imn' Lp.roxi^Ld is ui 

siKlrsNsio^' vidropsrouinnts SS pol. NS^II^L tzi iortzsls äs nmo^l;!- 

2L^e visooLSZ. inlrrs oiooniri« VsoL^sos nossl;« ioihs npn^ inliol;- 

äenunL, ssl;6 neossLi su ss sl;uäl626 inilusntzL lor Lsupru mi^OL- 

rlior sislrsmsio^ vidrops^oulrLNlrs.

d) iinsL^iLLrSL oa^LOis^iJ-tioiioL eiL5;l;ic:6 äs nmorîiLL^s 

sis sists^sloi' msQLnios vid^ope^ourLnlrs inl;rs oiooniri. In Zsns- 

rnl, in äspiLSLii Units ais sisis.uuiui vid^opsroulrQNl; on^LOlis- 

lisl-.ioL siLsl;ioL sinslriOL sxprimLl;L OL iunotzis äs äsior-

NL^i.L ^iLSlrioä) 5^1 OL2;aOl;6risl:lOL äe Lmorl;i2Lis (Loi^Z. äs Lmo^r- 

tl2:v.rs visOOLSL 6XPrIlNLl;L QL luno^is äe vI1s2ä ^einrivL inlns 

0QP6l.si6 sismenl-uiul äs LMOI lriLLKZ) sint nsiinlnis. In nulllö 

CL2i_.lI, LQLsl;6 OLrL01;6Isnioi pol; Ii iinsL^i^Li6- i'is Inl;6§rQi 

(psnlri'o l.OLîs VLio^iis äsLonnstziil^i sismsntsior? sinslios sau 

^snrr^l.' ronds VLio^iis vilisLsio^ ^sinrivs äinlri's oapslsis sis- 

.i.snrsio.r äs QMO^iiLL^s visoonsn) , ii^ purtzini snu ps pordiuni 

(inri's Lnumirs vaio^i nis äsiormL^iiior 6ismsnl^s1o^ siLslrios 

.^LU inlrrs ,LNUmil;s vniori Lis viisLsIor isiLl;iv6 äin^i-s OLpsisIs 
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slearsnisloi äs nmoriiLnre vlsoonun).

o) ^s§IIZnrsn Inisrvnlulul äs iilnp In QLI6 nu loo oioenlrils. 

In ^SQSinI» II.NiSIVL.IuI äs ilmp In enre nu loo 0lO0ni.r1Is 63ts 

muli mul mie äsoli Inisivnlul âs iimp ni mlHoLiii äinrrs oioenl- 

1'1» QL2 In QN1S Inusivnlsls âs iimp nie eloenlrllo^ 96 oonsiäsin 

nule Hi 36 Lpuns OL olOQNlilIs sini insinninnss. vnon inisivnlsls 

as iimp In QN1Z un Ivo 0l0QNl.rI.Is nu por II ns^UHnis I'ntzn äs 1n- 

ivrvnlsls äs ilmp nls miHQâiIIoi äinirs oloonlrl, oloonlills ss 

numsno nsInsiLNinnss.

6) Oonsiäsinisn oloonliiloi insinninnss OL Isnvmsns loonls. 

In 0N16 In Inisrvnlsls souiis (nsgliZndils) nls QlOQnIiIIor PO­

LII Iu L'isismulul nu 36 sokimdn. In ONLUl olOQNirlIoi nsinLinnin- 

N66, LOSLJiN IpOiSLN nu 63is naliendiln,

s) lîeZUijnisn lor^slvi äs vnlonrs meâls mlQL In iilnpul 0100- 

nl."' ' )!', QUinIis I'ortzs nspsrouiLNis. In mod odlHnuli, Iu oloonlrsa 

n âov.3. oorpurl,. sln^uru I'ortzL psiouiuniu (ou vnlonis msäls murs 

In ilmpul QlO2n1i1I) 63is I'oitzu loonln âs aoniuai, âlil^uiu âupL 

normuls. QOkuunn Iu LUpiLlstzsIs aslor âaul eorpurl In punorul i6O- 

reilQ 6s QOniuoi. In uossis onLurl oloonlrsn ponis II oanslăsiutâ 

Inoiunrnnss Hl suis QuiQ0isil2Ltu äs QOsi'ioisniul äs rssiiiulis 

Iu o1ooniis, suis ns äsisrmlnu axperimsrirnl. NsZIIZuisu osloilul- 

i6 iar^S QL1S LQtzl0N6L2Z. In iimpul ei0QNll11 L ÄOU.U oorpur! QON- 

auQL Iu O bunu LpioxilLLtzîs L Isnomsnulai QOMpIsx äs oloonirs- 

äuoä QioonI.rsL sois osnirlou (viisLsis OUNQisIor äs ooniuoi In 

Inospuiul QlOQnirli sini älriZnis âup-1 noimnln QOMUNN Iu 3UP1L- 

Is^Lls oslor âouâ QOipurl)- 6UU âuou oioanirsu nu 63is osniilQL» 

ä7ii lortzsls äs Iraonis ä1n LONu äs ooninoi nlni ns^II^udils.

vupn P1SQ12NI62 moâsluiul msonnlQ psniiu Zisismul vioro- 

porouiuni âs oiuâlni, ps dn2Q Ipo^SLsIor LimuIliloniOuis, irnin- 

16U murownilon n nQS3iQi.L 36 Inos In iunotzis äs slsmsn^öls anine- 
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tsristios stabilite prin Inoaärarsa Intr-o anlAritn oatsMris 

(grupn) äs sistsm vidropsroutant. Inoaärarsa sistsmslor vibropsr- 

outants In Zrups ss Laos ps ba2a olasit'ioârii lor âupâ äii'srits 

oritsrii.

a) Dupâ numărul äs ^raäs äs libertatsr

- sistsms vibropsroutL^nts ou un Zraâ äs libsrtats

- 3istsms vibropsroutants ou äoun ^rnäs äs libsrtats

- siatsms vibropsroutants ou mai mults .^raäs äs libsrtats

b) Oupa oaraotsrul souatziilor äiisrsntziäls als miooârii Intrs 

o-io oniri;

- siotsms vibropsroutants linsuro Intro oiooniri

- sisteme vidroperoutants nslineare Intre oiooniri

) Vup2 num,arul suplelor (ss-.^iolupslor) psroutsnte:

- Vlstsrns vlbroxeroutLNts ou o oupln peroutnntn

- slLtsms vlbroporouto-Nte ou âoun ouplo psroutnnto

- ol^toms vldroporoutnnto ou n.mlte ouplo Dsrcut-rnto

6) vuxâ o^rnotorul oloonlrllorr

- slstsms vrdropsroutnnto ou oioonlri InstnntLnee

- slstoms vldroxoroutunto ou oloonî.rl nelnotnntnn^e

e) vux»u po3îdIIItLtLn nsZIIMril unor .^ortze rsListsn^s In In- 

torvnlols âo timp âintro oinonirlr

- sisteme vibroporoutunto nonm^rtiLnt?

- 3i3t6M6 vldroperoutnnte ou nmortlLnr^ vlooonun

- oiorsms vldropsroutunte ou n^mortlLnre usostu

- sistsms vidropsroutnnte nouorn onrorn <otzionoL^L oi 

nits o.nto^orii âe iortzo re-.iJtents.

OupZ. âLstinn^iL sistemelor vidrovsroutnnte e cistn âiierits 

elnsiiioâri ps Zrupe -Zi tipuri oonstruotive. uin no-. st punot äs 

veuero se pot äeossdi äouä outonorii mnri äs ^tstsms vidrooerou- 

tknts r
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- ylLiSMÄ vld^0p6i0uinnis IL QLI6 mlooäills vIb.ropb^ouiLnis 

sini nsossn^s psniiu nnumlis P^OoE5;6 iSiINolI^IoS (In osls mal Qul- 

1,2 0L2U.rI PLNiiU L proäuos LNumIis. äe^orMLtzil.) , ÄpLUltzlQ 

lor vldiopsDouiLnis L'IInä sosntzlnln psniiu. I'unotz lonL^SL

- släisms vld^ops^ouianis In OLIS LPL^Itzln mIZoä^lIOi vldio- 

p6^0UÎLNi6 sois NSS3SN^InlL In I'unotz lONLiSL Uill^ZsIo^, 6s MUÜS 

0^1 I'IInä o^In^r nsäorliL.

I'sni^a LNLllLL 91 sIni62L lasoLnIoms 1o r vid^opsioainnis Pi6- 

2lniä Inisrs3 ^)^IM3 6In nosois äoan oni6^0iII äs slsisms vld^opsr- 

oainnis. In vi'odlsmsls äs 0piIml2Qis 3.1s nosoioi sloisms vld^ops^r- 

QUiLNiS 65^is N6063L1 03 36 L32.^UiS luoiul msonnlo äs 6 6 io.r ML Is 

MLX1M In ^)^00S3Ul 6e <7^l00Nl^6- ou^s 36 isoll2632-1 pe ^323 UN02 

plsiädl uisrl 6s Qnsi'^Is oIN6l^1oä In tli:tpul oloonlrlloI-. 

ttSLUllL 03 osnriu op^ IlNlLQI'SÄ oloismslor VldrOPL^oolLNlS 63^6 QS- 

0(331' 33 36 iNponL oonältzli 6s mrrxlm psnli^o vlls26ls ^elnilvs Lis 

punorslo^ Irso^silos 6s oon-dLOi Lis oorpuil-lo^ OLIS 36 oloonsoo Is. 

I^.06PU1.3I oloonl^lloi? .

?sn1:in Linälnl tso^sllo Li tuluror L063ioi 0Lls§0iII L^u- 

P6 6s Zlolems vldioxsiouIrLnIrs 36 împuns I620lVL16L 3UQ063lvâ L 

uimLron^sIoi? p^oblsmsr

3 .) .I^LdllliSL SLNLtzlllo^ äll'sisn^lLle Lis mI^QLI-11 sl.zrsmslo^ 

vldr^ps^OUlrLNIs Iniis oloonl^l.

d) I.IoäslLrsL mnismLilon L oloonlilloi.

o) ^iQbllliSL oonâltzllloi äs sxloisn^.'l Lis ml 'OLillor peiioälos 

nls Sl3l6M6lo^ vIÜiOPSiouiLNiS.

6) 6iu6InI 3iL'OlIIintzII mluonillor psrloälos nie sloismslo^ vl- 

diopsiouisnis.*

s) OpilmlLLiSL olyismsloi VId.roPSrouiuni6.

iilmsls âouâ piodlsme 36 rs2oIvL ps dn2n ..loäslsloi mso^nlos 

Lis 3l3ismslo^ vldiopsioniLNis re^ulinis In urmn noospiäill uno^
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IpotkLs sImpIIl'Ioa'doLre. Oa ur5aars, 6upn s^sotuarsL siuäluluä. tso- 

rsrio proprlu-Lis, oars oonsiZ. In rsLoIvarsa urmatoarslor prodls- 

MS, SS împuns VS.rI1'Ioarsa rs2uliaislor noesiul sruälu prin Inosr- 

onrl sxpsrlmsnials PS M0äsls.

2<» 2. LîLdîlîrsL soua^IIlOr 611'srsntz lals nie mlsonrll. 

sisrsmslor vidropsr'out^ Lniis oloonlrl

2.2,1. OpsraHor malrlolal äs äsrlvars partzlala

?snîru s-küdlllrsL soua^Iilor âllsrsntzîals Lis mî5/on.rîî sîs- 

lsmslor vîdropsrouînnîs 5.nrrs olOONIri SS oonslâsrâ OL2UI general 

Li sisismelor msoanlos ou mal mulis ^.rnäs äs Ildsr'daîs. 0a2urll6 

In Ours slsismul v^dropsrourant oonslâsrai L.rs unul sau äoun Zra- 

us ls libS^iQiS SS odtzln U§Or prin pur^loularl2nrSL On2ulul ^sns- 

ral« ?LNiru Exprimarea 0QMPL01:2 Q souQtziiloi' äi^srsntziLls Lis 

^1^02.^11 ss1:s QSSSSQI' SN SS Lolosssson lisisäsls snloululul ML-kri- 

olsl. Lxp^imsrss laL"b2/l0iLln Z. soestor sountzli äliuSisn^inls prs- 

LiniL LVSN^LZuI QL POt L"i usor LäLpiulü psnv^u ouloulul nums^is 

SU NM-du^uI 03.IouIs1:OL2?6i0r slsoil'onl.os.

In 0Sls SS U.rlNSL2L SS prs.^IntL unsls NOtL^il lolosl-ds P6N- 

îiu onlsulul LU^^IolLl. ^sil'sl, lriuiliells 00I0LNN SS noliL 0U 

O Ilniutzn USLSUP^L II'Lsi'sI 0S äsl"lnes-ds slsaisnisls ssls. I.lLt^lOlIs 

PLî^LîS 3QU ârspiun^lulsi's SS N2iSL2N ou 0 liniutzn sud Ilis^Q 0S 

^s^Ins^^s slsmsntsls ssls , äimsnslunlls loi« Illnä 9260122^6 LNtS- 

^7^In-dioäucrs^II notQtzlllor. Drnnspusn unsi MLriloi SS N0-K6N2L 

ou Inâlosls supsilor "I", Isi' Invs^su uns! MLî^Ioi PLil^LiS N6SlN- 

Luings SS Q0r6Q2L ou Inälosls supsrlor "-I", Lutosi rsp)762iL- 

in 0 mniilos ooIsLNN ou slsmsn^sls H i/Epi's.^InliJ. laulr^IosL

linie odtzlnulrZ, prin l^Lnspuns^SL 00I0LNL Isr

ISI^SLIN^L Inversa Dnlrrloli pairn^s nsMin^uInrs ou slsmsnisls
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ksniru sinblllrsn ssuntzlHor äliorsntzlnls 6.1s mIZsärll äls- 

isinslsr MSSLNlSS SU Mâl mulis ^raäs äs lldsrinis 36 VL lolosi UN 

Opsrnior muirlslnl äs äsrlvurs pnrtzlnln. ?sniru äst'lnlrsn 1u1 3S 

SON3läsrZ. O ^unstzls ssn^srn rsnlu ? äs n vnrlnblls rsnls 

x-,x^,...,x , äsIInIiL VS SU VLlorl IN li. I^oilnä SU X mn- l' 2' n'
irlssL soloanL SU slsmsnisls x^ (1-1,2,.. .-n) , nes3i opernio^, 

noini SU —î> bs äsIINLZio prlnr

3 Z? 3i'- 3 P
Zx ' "i 6x^ äx^ * -' Zx^

'I
(2.1)

ZI SOISLPUNQS ZlnälSNiuIuI UNSl lUNS^II 3Su1N.rS äs MLI MUliS VN- 

rluälls rsnls.

8s odusrvu sä opsrniorul mnirlslnl äs äs^lvurs V22tzl3lu U3l^s1 äs- 

l'lnlr L3is UN Ops^u-doi« 11n1n^, äsonisss

. I') - (1') (1^)Zx Sx 1 ox

ZI pontau ZS3.l5^r son3l.Lni oL. , xsLuliu -- cL

?SN^IU Z^LdHIrSL P^OprlsIrL^ lloi 6S63iu1 opdruisr 33 SONL'I- 

äs^ä ält'STlts SXP^6S1I psni^u L'uns^ln 3Q6ILI6. 1. D^SÄ USSU3^L

1'unstzls CL-Ks äs l'SULLî
n, -

n - n (2-2)
1-1

unäs " !! -^1 blnr S0N3^UN^6, 36 PO 2 "d s ssrlsr

- 1^ (2.))

In sxp^ssls (2-^) I ^spis^In-LL mntrlssn unliuts SU älmsn-

slunüls n X n- bs S0N3^21:3. S3 LpIIsn^os )p6rato5Ului mur^IelL.1 äs 
. _'1

äs^iVLis pL^tzlaln psni^u n13i^Iss2 linis X sonäuss' 1n v mn^^Iss

pQ'di'Q^L (lLÄ'di'Issn unüinds ^) In snrs slsmsntsls äs ps solonnn Z

rspi62lukZ. r62ultn-ul LpHsä^Ii Ovo^ndorului ö psniru x
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Oansääs^inä ? äs t'oi'M.L (2.2), III OL^S

(x^,x^,* * » »^^) 8S POLtS soris

SL.
Sx^I

3^2 
Sx^ "2

S^n
Sx^ (2.4)

-î-(L') -- II * 
Zx

*

>7̂
j 

(X
!

N
)

« 
!ä 

cv 
^2

3L, 
X.I cv

! cu
U

 fx> ^27---^

islLtziL (2.4) äs Vins r

Ls OON-Z^Liä 0L, sx^riaiinä âsrlvâik» PL^rtziLlL 3. DLt^ioii Ilrils

p^inr
ZL^ 3^2
Sx^ - 3^ -

-I-iL-! - 
ox 2^2

3^2
3^2 " M

 cu d>
s>
o

- (2.5)

Hn 3x^ "
ä^n

'

- -3 x
-^(4 ) ..
3x ' î

!
! '

--ä^(p) -- 1^ -^(.^^).x -- ^^(^^)^^ (2.6)
öx - Sx 3^ 67c

ks dL2L rslL^äsi (2.6) 3S pOLts LiLdili ^s.^uiL äs äsnl.VLrs 

^L^^ÎLlL L U.NS2. iUNQtzii SOLlL^S äs n VL^iLdiis äL^L QL 92?oäu.3U.I 

ään^is o MLlrrios linis unn Qvlonnä, l'isQLrs sn n slsmsnis 

äsviN2i.nä äs LQsISL^i VL^iLdilsr
—2 — —l? — ,

I'" -- -- L

î(L^).I (2.7)
Hx ox

^oiäilL (2.7) so^SLounäs ^^Läisntului unsi iunetzii SQLlL^s âL^â

'2L pisäusnl L äo LL i'UNQ^ii vsoio^inls.
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Oonsläsrlnä l'unotzla ? äs ^ormL

I ^S-
2 ^z-1 1Z i 2 x.^-x (2.3)

unäs -- !! sini oorislLrils, ss posls so^Is;

-^(?) - -A-(x^).ä.x -»- 7 (Ax)^ X -
Sx öx Sx

â I Ax -A^(xV).x - ä Ax t- l A^x (2.9)
2----- 2gx- 2 - 2 -

OaoL viLlrlosa â ssrs simetrici, rsLullär

3 'N-H-(I') --Ax-- A^ 
O X

OfLON luno^ls S tzxp2SSlL

(2.Io)

(2.3), äsr

^IZ - ^IZ^I'^2''"'^)' 0 dtzIns i

â
Z'r (2. II)

â^n 2 
ö x^ V

S>2i 
Zx^

â^nl
Sx^ ^iV

^^12^ . ^^22„2
Sx^ ^1^2 c»x^ ^2 "'

I 
§

â^ll 2, 
â x^ ^1^

^21
A^--X^X^. . .-^ âx^ ^i^

â^I2_. , â-^22 L.
9x? "12° Zx^ 2^.''

â^II2, 
S-n^ Z^-x x^-...^ 

n ^1-n- Fx^ "^2' öx^ ^--' n ri

3s OONSlLtL OL » sxp^lmlnâ âsrlvsts PLr^lLlÄ L ML^lrloII llnls 

äupÄ lormulL (L.!)), unäs ^sprsLlnlä ooloanu OU Inâiosls H 

üiri 1^2l.eSL 26l5L^1a (2. II) 36 POLLAS 3Q2l6 3U0 I'o 2ML r

-^-(x) - -^ Ax-»-â-.i'.x7 H x. -ä^d^').x (2.12)
3x Ö-1 äx u

Opsrsiorul lL^i^Ielal äs âS2lVL2S p^ltzlLl-^ âs 2.1) 8S

MQÎ POQ^S sxxrlw^ In llioâ arialoZ P2lni2-O mni^Ies IInIs oorsspun-

2^îor u.. 1:2 Io II .iLOodl a unși Innern 3OÂls,is âs m^I mul îs va^Iâ- 

dlls. D6OL2SÜ6- In osis os UIMSULU, LQOLl OP62LîI2 ss1:s I0I03II: 

I)6Nl2U ^XP2lMÜ2SÄ OOMPSO^L, M3t2lolnl.^, (1 6QU3,tzIIl02 Iul

I-QL2LN2S, In 0L2S ro^I Lsimenll slnr 2Ud I02ML UNO2 QLt2loI 00 los.- 
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uä» LS -va UtlÜLa iortüula (2.1) 4-9 (ioi'iniäis <1 o pă rătorului c.vn- 

ul^. at,

2*2,2» Ltadilirsa souatiilor äiä'orsn^ ialü als mipoäri^. 

siLtsmslor vidroporoulanta neliniar6 Intro 0Io oniri

lipul csl mal Lensral äs sistem V'idropsroutant a oarui mis- 

oars vnts äesorisa 04 scuahii ailerontialo n^liniare Intro oiooni- 

ri- poats ^i asociat» în toate oaxur^lo IntiIn2 ts In aplioatzii» 

unui (noäol mscanic äs sistem supus I?> l sM^uri olonoms /1 nsolono- 

IUO soloronome. In irr-ä QdlHnuit . 4.6 l o.'äturllo olonome Lu ,1ns sea- 

,'ua la stadiliioa paramstrilor äs poxitie inäopenäentzi ou cars ss 

LtuäiaLL mircaroa» ootlel Incit eoua^i'lo loM larilor olrnome nu 

ns lau In considerars direct. la atadilirsa ecuațiilor äo mi^cars 

als Kiatsmului. Ussa 02 ts necesar na ns äctermino Hl rcauțiunile 

Iscaturilor olonomo asupra sistema lui allat In miHcarc, ^oua^iils 

ansntora so vor äsrivu In raport ou Lili-.pul ni nud aosan oi ns

2 No luä intre 6 2 US tz iilor I SM ti urii 01' noo IONOWS.

^6 LONVtäsrn UN ast-in ür; nist sm meonnio al oäru'. poLitzis äs- 

pinäs äs n oooräonats consrsli^ats , 0.-.,. , . , 0^^ Ll ^t smui o supus 

tu k. ( î, < n) lenituri neo Io no mo , als ou ror soush ii se po t oxpiima 

l'-uo iormar

II '0ö ^1 »Io ° 0 , ! i,?,...,t , (2.1))

unäv Qosi'iQisn^ii Hi a.^o usp ino äs 000rcionnt-ii e oonsrsli-

0.-1 6 «

i snt.ru stadil irea 62ua^ Ii lor äil'o ron^ ial e sie miHo.ärii sic^ts- 

m^^oäa oea mal c^uvralä 0 oonn ll ^ais utiliza, oa nouaiillor 

lul loorance ou multiplicatori, l'entru aolioarea Io 7 sure necesar

LÄ N6 oaloulyLS snLrxia cinstiQU L -1 sisrsmului, snercia SL po-

lontiaia t'unodia ä6 disipare a en- 

lallanto perturdatoars ( Z--1 c . . , , 5-)

'(noului considerat se exprima ca '. luno

Iei Hi 5or;sls §sns- 

dnsr -iu ^ine^^oä a §is-

e Oiea enia 00 renul doi

in e'iioLol s ,'sno^alIr:at6 i
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IL - j H
L.Z--I

(2.14)

nnds

svlnd slsmsnlrsls

ssls msdrloSQ äs Inortzls, IQ §6nsrül slmotrlcrä,

d. .
2-0

dspsndsnls äs oocudonstsls §snsrLll2Lls.

LnsiZla poiontzlals SS QsIeuIosLL pontru. losls dortzsls oonsorvstlvs

os sotzlo^onLä SSUP5N slsdsmnlnl (§rou1ätz1, doitzs slsstlos^ öto.)

^1 os-ds o dunntzls ds ovo^donstols ^snoi^IlLnIrs. voosrsos soordona-

Isis Lsnsi'sIlLs'do so mLsosrâ din P02IHI2 do so^IIld^u. s1;2i1o L

SlslStÄNlnl Hä. Ln LQSLSdâ PO2lhlo S6 OoNSldoiL VLlOLiSL nuIL L snsr-

§1ol po^ontzlülo, LOSLStü so pOsis sxp.rlms sud Normal

bp " 2 L-
u. ,

(2.ÎZ)

undo In ZsnsrLl slmo1:^1-

on, svlnd ^IsLon^olo d. . äoporiäont^ do oooi'doriLlrolo L^no^LllLLdo» 2-0
do dl-Sipsis Ä SNSLZioi so 06lQQl0L2L pontau L'o^tzolo do

Lnorri.2srs vIsoosäL ponî^u slio ' sitze roLls^on^s, dopln^Lnd do 

oovidvQQtolo Ldnor'Äl).2s1:6 Zî do vliZLsIo ZonorLllLLio« In §sno^al

ZI exprosds ^nnotzlsl do dlsdps.ro s onor^Iol so poslo puno sud o

dorms psl!iQlI.0L do Vl1s26lo A0N0ie.^-1.2N^0r

1 —L— . . i
(2.16)

NN do L ° II II iopro2lntL mnirlc 62 do Lllno^idLSis slmoirdoä yl.

. . I -LL'

ou olomonlslo sslo dopINLind do ec/ordonnlolo Zonor'sIlLsîo ^1 do 

vUrossIo LSNS^LllLats. ?0itzolo §6 26^21122^0 PS2Q.rSS oslou- 

I(!2LL psnl^n doitzolö porlurbsiosr s 26 22tz1ON6222 LSNP^N Llslomnlul 

^1 2?62Nl-dL 02 dnnotzll do timp, 1)1 SXpie^Is loi Inlllnd, In nnslo 

2n2Ni1, 91 SOOidoNLlelS ZSNorLlI22ls.

On 220s ts LSlIml osloulslii, 6QU3^III0 Inl l-2§rsn§6 SN mnl-

tlpllonrorl SS P0 1:' so^lo sud do cmnr
-. äL öL ZL, äL
°_(—L) ---L---------- â

öq^ äq^ Z q^ k c;^

(2.17)
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uriäs (1--1,2,... - l ) sLntr mulllplieutrorll 1u1 LLZrunZs eu 

sZuloruI eäroru ss sxprlmä roaetzlunHs l6Mlur11or nsolonoMS.

Dueä slnlr LälWSQ8lenu11, uu älwsnslunl äs lortzs ^1 rs-

piSLlnrL elrlar rsuetzlunlls uesstor IsZu iruri, Leuutzlils (2.17) 

LaiprsunL eu «euLtzllls (2.1)) als 1sMiur11or nsolonems ^o^DsssL 

un sisism äs n-^-î seuutzll äilsrsntzluls eu nseurioseutLls

q^(i) ZI

^irltr seustzllls 1u1 I/LZrLNZs (2.17), elr ?1 seustziHs iKZä- 

iru.ri.1oL ns'olonoms (2.19) ss por sxprlmu eompset sud lor.^u muirrl- 

eiulu. dolină eu u - wuirrlesu ärsptun^älulLru eu älmsnulu-

nI1s ?,*n eu slsmsntrsls , eu ^11^^!! ' ou

- 11^.1. !I ZI ou mki-drieilo eolounu eu slsmk^iirsls eo-

LS9punLä1rvÄrs, uesslrs seuutzli. ätzvänr

Z - 0 ( 2.13)

î(L ) - - -^(La>- (2.19)
! 3 e 6 i 6^ o z a g p

'länLnä SSEL äs sxpLSsIu (2.14) u snsrZlsä ei.nsîi.es, psnliu

02L6 66 poairs Lp1i.OQ ^OLMUlL (2.1o) äs äüLlVLLS PLLtzlslä, palmul 

irsi'rnsn u1 seuatzli.loi' wut.r1ei.Lls (2.19) 3S poulrs serlsr
sS 1 ^s^..äd-9^

34 'I l îj-1

iu.r ps du2u iormulsi (2.12), u1 äolivu rsrmsn äsvlnsr

L-(^) - j 
c;

3 --j n ^°?j' (2,21)
n

Lurl'sl Lne1.tr mswdrul IlrLuß u1 seuutziol mulrrleluls (2.19) Lrs sxprs-

s1ur

i.srw6Ql 1i.ni.ur1 In uees-

( Sq 0 gq o

3s eonstrslrä ea Ln uesastru sxprssls upur
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ZsnorsI1.2^is ZI isimsnl äs H^äul âol In vii626Is

ss.snsrQliLnIs, oosllolsntzll 1'11nä 1nno^11 äs oooräonnlsls ^snsiL---

IlLN^S.

^plloänä lommln (2.12) äs äsilvnis pnitzlnln psnliu. Iu.no-

tzln äs älsIpLis Ä snsrZIs! äkLtL äs (2.16) ZI pentru onsiZiL P0-

rsntzlQlL (2.19)' UiMLl0i11 lsimsnl äln eeuntzln ML^ilolnIL (2.19)

3 6 SXPilmL pilnt

n . 3I
2-

(2.29)
-1-1

s 1 n ö

Ls

äq

ON

-1-1

SXPI'S^I.Ä (2.29) npni r simsnl

2slo gsnsis ll^ni 6 , Inr SX9I'63ln (2.24) oontz1ns

(2.24)

Iislinls.il In vl-ds-

lsimsnl nsllnlnrl

n oooiäonntsls ^SN6inIl2Lll6

kü dn2L isIn^IIIoi (2.22) 2)) Z1 (2.24), soun'^llls äs

UllZONiL äls LlslSlTINluI VldiOPSiOU innti ?^ntis 0loon1il äLVlnr
n

^î-i

60

IN OLiS 3S LänNM

( 9 -1 Z __/!-.

3 77X r --—(ä.)q - (^ -t- n 
Oo

60N2^11IS (2.16) nls

1 .2^^ 
Sq

(2.2^)

Is^NlUi1l0i NS0I0N0M6.

2

polinär
n

I)

9L

>1
.1'
2

(2.26)

i-i

^ountzln canlilolnln (2.2^)) 36 MN1 PQNlS 30i1sr

(2.27)

unäs elsmsntsls ^s1il^11 0 äsplnä äs v1ls26ls ^snsinll^nrs Z1

äs OOOiäoNÄ-^slS ^6NSrLll2Ni6 , 1^1i slsl'16:nrü1s U!^li1o11 1) 3int

c

I
2

n

S

s
S q

? >
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Innetzii äs eooiäonLtsIs ^^^^iLli^nts, nmdsls mniiiei iiinä, in

ZsnsiLl, nssimetiies.

Onen IsMtniils nsolonoms slnt nsiäsLls (en i'isenrs noentâ) 

în sxpissiils ioi^sloi äs iisenis intsivin iSLetzinnils nesLtoi

IsgLraii, Lstis! îneît slsmsntsls aintiieii e sînt Il.inetz inni, 

în.^sns^nl nsüniLiS, ^i äs mul tipI.ioLtoiii In nesLt 0L2

Lessti muIrip'iieLtoii ss sliminL mni ^isu. întis seuLtziils änts 

äs (2.27), äLi äueä LesLLtL sI1.ai1.NLiS SLis posiäilL, äin (2.27) 

iLmîn m - n - E senLtzü äiisisn^iLls nsliniLis äs oiäinni äoi 

în eooräonntsls ^SN6iLli2LtS, QLiS împiSNNL en es1s senLtz.ii 

ällsisntziLls äs Oiäinul întîi äin (2.18) ioilliSLLL senLhiils äs 

mi^OLiS Lis siKtSMNlui Vidi0PSientLNr întiS eioeniii

I-Loâ IsM-dniîls

tipliQLtOiîl 86
'1' 4. ; 4-L 80 VOt ästSiMiNL

PS înmo^ äo^s^inl

nsolonoms sînt läsLls (1niâ lisenis), mn1- 

por sUlninL n?oi. O SOLI se 6 în ML ti ie 6 L 

î Unii eu slsmsntsls liniLi inäopsnäsnts 

2' C In enis inn vnloii eooiäonntsls

.^sneiLÜLLts în timvnl mioeLiii Lilitsmnlni, 86 eonsiäsiL eä 

piimsls ! linii inäsplinsne nesLotL eonäitzis. LspLiînâ piimsls

lînîî äs LiiaZtOLisIs m în (2 LS-SLSllL SQNLtzler MLilîSLLlâ

äessompnns în (N)UL ssnL^îî 5HLti1.e1.Lls:

d^q ->- ->- v^q Lz (2.L3)

be-t-0 Q-t-vs — -ai (2.29)

SLiS S-LL Iole.?lt netLtzlilsr

d
d

Ä

o —ai
(2.3e)

-i L,

v

I ^LtileSL L^ lilnä pLtintL ^î nssîn^nlLiL, äin (2.28) LS pot äs-

'-siMlnL slsaisntsls,mLtiîeîl. , LSdisI îneît, änpL înloQLiiSL

iSLnIrâ seLLt/1.L MLlilelnI
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- - ä tzf , (2.dl)

unäe mntrioss â --- Äre äimsnsiunile m X L

In multe n^uri Intllnits In npliontzii IsZnturile lä sars 

ssts LUPUS sistsmul vidropereutunt slnt olonome scrlsronoms ^i pot 

II sonsiäsrnts iäsnls. In NQSätS onnäi>ii kreuntziils äiisrentziLlS 

ule miFonrii nistsmului Intrs sionniri 36 sdyin äin sountzlL MÄ- 

trieinln (2.27) prin pÄrtieulnriLnrer

b? -< Vq - , , (2.)2)

rSLUltlnä tot nelininre. ve L3SMSNSN, olnt L'reovents e'LLUrilS 

In OLrs MLtriesn 6s inertzie d nrs tonte slslasntsls oonotunts, 

un^>"i iiinä olrisr MLLtrioe äin^onnln (In onkul sistemelor" ior- 

mnte äin oorpuri nllsts In mi^enre äs tr.rnslntzie rootillnis 7>I 
/

äe rotntzls In ZnrnI n.xsloi' lo^ äs slmstris), Inr iorhels ^snsrn- 

IlLnts pertnrdntOLi's rssnltn nn Innotzii numnl äs timp.

I'sntin nKtisI äs slntsms vlbropsrnntünto prsLlnrä Intsrss prnetlcr 

-^rel trpurl äs sistsms nsIInInrQ Intre oloonlri:

n) 3Istsms vldroperQUtants eu enrnc.'tsrlstloi äs nmortlLnrs 

linlnrs yl en ssrnetsrlstli?,! slnsties )isIIniLrs. In nnsst SL2 mn- 

trlsils b ?I 0 - Q nu slsmsntsls Qdnstnnts, termenii nsllnlnrl 

rs2ultlnä äin mntrlssn II, cnrs nrs sl.smsntsls iunstzluni äs voor- 

äonntsls ZsnsrnIlLnts. ksntru stuälul tsorstln nl nosstor slstsms 

In moä odl^nult snrnotsrlstleils sInJ^Iss nls slsmsntslor slnstl- 

ss 36 IInlLrl26L28. PS porțiuni. ?sntru nosnst^, äomsnlul 2 nl 

valorilor mstrieil ss Imports In mnl mults LubäomsnII Z 

LLtt'sI Innlt ps L'IsSLrs sudäomsniu to-its snrsorsristlells slnsti- 

Ls Lis sistemului sn poatn ii nproxi^ nts eu ss^msnts äs ärsnptn.
>/

Os urmnre, pe lisears sudäomeniu, es <n^iils äilsren^isls nie mi?- 

oLrii sistemului Intre eioeniri rs2U -,to äs iormnr
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bq -1- oH * ä^.q - (2.II)

unäs mLiriosa ä^. sois simsirioâ ,^i nrs sismsnisis oonoiLNis- ou. 

valori äi^sriis ps ouääomsnii äiisriis.

d) 3i3is.Ls vidropsrouiLNis nsamoriiLLis ou OLrnoisrisiioi sls.3- 

iios N6lini8..rs* ^063i iix> oonsiiiuis uri OL2 xLriioulnr Li seini 

ors26ni6.i mni 6U3- in OLIS i03.is sisinsnisie lllQirioii äs Lmorii2Lrs 

9 oini âis.

o) Lisisms vidroperouinnie ou onrnoisrisiioi äs Q^oriiLLis ne- 

liniare. in aosoi 622 mLiriosa äs 6morii2Lrs o are sismsnieis 

iunotzii numai äs viis>'.sis .^sneraiiLais, iar mairiosa 0, pe ba2a 

primsi relatzii (2.26), reLuiia äe iorma:
e -- 2 n -^(2^) ' (2-)4)

1'1in6, in ^SNSLLl, nL5i1.LiglrriQL r^i Lvinâ slsmsnrsls iuno^ii N6ii- 

niLi's äs viisLsis ^snsiLliLLis. 2i in Lossr 222, psn'dr'u Liuäiul 

tso^s^io âl LOssto^ sis^sms, 63^6 utilL linis^iLLrsL ps U()2tziuni 

3. SLr:nLl;6iisric'.iIoi äs LÄOi7ii2Lr?s ps 3ubäQmsnii 2^ nls äoaisni u- 

lui L' ni vnloiilor mni^isii .

2.2.I» äradilirsn SOULtziilor äiisisn^inIs nis miZoârii 

sisräm6Io r vidropsrouinn _Ii ni21s inirs oivoniri

LikhsLüsIoi' vidropsi'ouiLNis liniuis inîrs eiooni^i Ii 3S 

200216.2^2 moâsls DSOLNios 00r63PUN22ionrs unor oioisms 3U0U36 îs. 

Is^iiuri olonoris solsronoms iäsnls 1n onrs snsr^is oinsrioâ äs- 

pinäs numni äs viis2sls L6nsrnIi2LiH ?i onrs Lu onrnoisriolrioi 

duoii^s Zi äs LD0.rii22rs lininis. ^indilirsn sountziilor äii'srsn- 

iinls nie lai^oärii psniru nosois oisisias os inoo IL iei 02 ^i in 

euoul ^snsrsl prsLsnini m^i 0U3, odtzininäu-os souQ^in M2î.rioiQiL 

äs iormnr

äq - , (2.I^) 
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in osrs mntrioils d» o yi â sint s?^ostrios yi nu slsmsntsls 

oonstsnts PS intrs^ äomsniul «8 al vnlorilor ooorâonntslor §sns- 

rLli2sts sä. PS intrs§ äsmsniul I ' Li vits26lor ZonsraliLats. 

)?c).5tzsls ZSNsraliTLts psrturdstosrs sint iunetzii psrioäios 

äs timp» s^inâ aossssi psrioaâa 'I.

Irr. ools mai mults 0L2uri ooorâonstsls ZsnsrLliLsts ss pol: 

sls§9 L3t!sl inoit sâ rsprs2ints âistLNtzs intrs anumite slsmsnts 

Ssomstrios sis sistsmului. In aossis 0L2uri moâslul msoanio Li 

sistsmului ss rsâuos Ia NN moâsl âs translatzis, oonstituit din 

muss oonosntrats Leists In salsoä^i 6« translatzis rsotilinis dupZ. 

aossssi âir'sotzls (âe odiosä. vsilrioals.)» Issais Inires sis prin 

slsmenis slas^ios Zi âs amor'kiLLrs ou onrnoisrisiioi liniars. 

Nuiinâ ou âsplLsarsa rsoiilii is a massi ru^ âin positziL âs 

sodilidru siLÜo n sisismului, sountzin mnIrrioiLlL (2.^^) 3S poals 

sxprimL sud iormar

mx -<- oxt) , (2.^6)

unâs m ssis muirios âi^LOnalL si oontzins msss?!.« sotiiVLlsnts 

ala nisismului» mâ^riosa o urs sismsnisls ou âimsnsiuni âs 

oosiioisntzi âs Lmor^isurs viseonsL, mudrioss ic ars slsmsntsls 

ou âim6nr»iuni âs oonsianis slus^ios, i^r slsmsntsls wstrioii 

t) sini; iortzs psriurdaiosrs psr'ioâios in iimp, svinâ nossLSi 

p^rioLää 1.

Vsoä in 0L2uI moâslului âs iînnslL^.is psniru sislrsmul vi- 

dropsrouiQnt oonsiâsrLl: oos^ioisnl-ii 6s umorii2Lrs au vniori 

miei» psniru siuâiul inir-o primL Lproximutzis ss posis oonsiäsrs 

sistemul i^ru Lmorti2srs visoossu, pentru esrs eeustzis mstrioială 

(2.)6) âsvinsr

mx ?(t) (2.Z7)

BUPT



2*2* UoHslLFSL maismaiivâ L vivvnir'ilvx

2*2* 1 * îLvâsIa^sa maismaiiva a viovnii'ilvr iNLianianss

In sinâinl isorsiiv al sisismslvr msvanivs vidFvpsi'vuianis, 

asnpr-a värv^ea avtzionsaLa ivrtzs ps^inrdaivars psrivâivs vn xsrioa- 

âL î, p^sLiniZ, inisrss I)6ni^u apiivatzii âsis^minarsa mi-Zvarilor 

vidivxsr'onianîs x>erioâiv6 siavils, avlnâ psrioaâa nn muiiiplu. al 

psrivaâsi i'ortzslor psiin^daioa^e (2? - 1,2,.».). In Qa2N2?il6 In 

vărs ânraia miZvArii IniL's âona vivvnir'i vonsseuiivs ssis muii urni 

marș âsvli âniaia a unși vivvniri, âsvi 2, inisrvalul

(la iimp 39 poais N6Zli,1a Hi vivvniriis ss poi vvnsids^L ins- 

ianianss. In nasses va2nri vioeni^rea ssis vsni^ivâ, ^sno^snul âs 

crloenl^s osis Iveai Hi 3v nvLlI^ssLâ iortzsle nsvsieuIrLNls, sintura 

loi'tzL psreuiantn ILInâ ivrtzn lovaln 6s voniavi, vorsVpunLâtvLr'6 

Inh6ravtziunl.i ^slvi âvnL evrpnri In ilmpnl vlvvnlr'll.

?sni^u modvIarsL maismailon n vloonl^llvr? Insianianss, ss 

donslâsrâ vnpls vsr'eurnniL âlnlus vo^pn^IIs en massis 

â.lnlr-un mvâsl msvanlv âs Iriansla^ls al unul sis^sm vidi'ops^vnianlr

(11^.2,1). ?a^amslil.l âs pvLl^Is

^'3-2.''

Hi 36 MLSVL^â âin PVLi-

tzia Iki se^iilib^n siatio a sis- 

ismnlni. vsoarses a1:Il In iimpnl 

miHcarii vii Hi In momsninl vivv- 

nirii vvipn^ils ss vonsiäsi'Ä 

riZiâs, 6sHi p6nt^n siuâinl vivv- 

nirii irsdnis sa ss tzinâ ssawa 

âs ^siomiLtzii In sona ivvaiâ âs 

vvniavi, psniru vrivs vnplä sau. 

nsmivnpia psrvnianiL (asmivnpla 

pvrvnianiL avlnâ masa nnni 202p 

nsLii^adiia) as pvais siabiii

o rsia^is Inirs paramsirii âs
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pOLitzib 9s V2.2L unsi iune^ii eo^Äsoun^cltou^Q unei is^ätui'i uni-

Inis^nls« In OULUI eonsicisi-L-d in iiL«2.I, lune^in IsZulurii uni

lursinls 63^6 x^. -t- " x^, eu L^uI0^uI en^sin 36 sxurims. rL-

Intzinr

6^.. - s- o , (2.IS)

in enrs 6Sis Vd^iiienin insgnlitutsu in iimpul ^iFon^ii bistsmu

Iui Fi SMliiuisn in momsntul oioenl^ii.

3s Qonsiäsrn en In momsnlul nrs Ion eioenirsn âs or- 

uinul k in x>02itzin in oaxe pn^smsirii âs ^o^i^itz s.u vnlo.rils

Fi (x.), , inli'6 enrs sxistL ^eln^in: 
0

(2.39)

in inneputul oloonirli Vl1l626ls LSlIT' NOUÄ Q0IPU2?i, nilnto in

LiFnn^L äe tranLlntzi6 ^selilini«, nu vnlniils

Isn^^u. ästüiminn.rLn viI629Io^ nslo^ noun no^^mi In nii.rFitnI

eioonii-ii, (x^)^, 26 Lplion 16^116 Liooni^ilv^ 3I3-

1)6-7iului ioi'MÄt äs 6öl6 âoun oo^pu^i

EL<^)k " °z^?k - (2.4o)

§1 66 Qonsiâsxn sx^rosin QoeiioisnLuIui âs ^6Z-ditui^6 In oion-

ni.rü âinliis nslo ânun norpuii in iungis 62 vitoLs

(2.41)

ii:i (2.40) Fi (2.4I) 2S2uirn:

i I<

In onLuI einn^iiii no^pui.ni âe .'iînnâ eu un li^itntoi
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Ilx, MOäsiLLSQ DLLSMLtlOL L OlOONl^II 36 ^631129223. prin PL^tlOU- 

iLxl2LrI. In L0S3t 0L2 L. -- 0, (x.), -- 0 ^1 m. M .
ä ä ä

In moä oblZnuii psnLiu oloonlL'Iis ou UN ilmitLio^ ^Ix, In iooui 

Inä-iosiul 36 oonsläs^n Inäiosis 0. li'ü intz In psntru iüZLtu^L 

UNliL^S^LiZ. ^S2UitL äs lO^DLr

ä^-x^S0, (2.4))

I<n äin (2.42) SS odtzinsr

^s oonsLLiL OL inoäsiL^SL nstsmstloL L o Io onil'IIo Ins'dLN'dL'- 

N66 36 dL2SL2L VS oosliolsnrui äs ^sstlduirs Is oiooniT's ir, 03^6 

SS 00N3iäS2N 60N3l!LNi äspin2lnä, IN SSL ALl Au^rs ML3U(rL, äs P20- 

p^Is'dLtzlis siLLZto-piLLilos Lis MÄ.Isi'lLlslo^ äin OLI'S slnt oonL^so- 

^lonLis ooipuriis OS SS oioonsso. DsLs^NlNL^SL oosllolsntuiul äs 

^ssî.lrul^s Is oloonlrs 36 ILOS PS onis sxps^imsn^QiL, tzlnlnä 

36LML äs äsIormLtzilis oorpu)?Iior In 20NL äs oontLol; In iltvpul 

oloonl^il. Bossis äslormstzll su loo In ävuä laLs als Isnomsnulul 

äs oloonl^sr ^LLL äs ovmpiimLrs tzl lL2n äs ^slnxsrs. In Inss äs 

oomprlmars, oars Inosps la momsn-dul olnä Inosps oloonl^ss,

osnl:rsl6 äs Z^sulra-ds nls oorpurllor ss nprop^Is pinn In o äis- 

rsNtzL Minima, L^INLN IL sIIr?.dI^Ul 1'L2Sl la momsniul Ints^msälLi? 

1^'^, olnä vl^62sls esn^sl02 oslo^ äouä OO^PUI-I LU VLlo^I sZLls. 

In t'LLQ äs ^slLXLrs, OL^S L2^6 loo In Inis^vnlul äs 1:IlNP ?I

Illnä molnsnliul In OL^S 36 Is^mInL oioonlvsn) , osnt^sls 

äs ^i'sul.L'ds Lis oorpurlio^ 36 äspnirsL2L, rsvvninä in uL'Ii.'Al'Lul 

cîoonirii in p02itzIu io^ ^sln-kiv-l InitzlnlL. ?ortzL ioonlä äs oon- 

^LOt i', sinZurL lo^L^ ps^ou^LN-dn In tinoui oloonl^il, ^6 0 

VLilLtzis In 1:l!upu1 olooni^rli äs LOHNN .rsprs2snLLlrL In 11^.2.2. 

1511 s^.^-nL^Inä, PS OLis SLps^ImsnLLiä, L06L6^L VLliL^Is In Limp
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^!i 262UltL 0U V3l02i 0UP2iNSS

263PUNd 0L2U2il02 idssls 02Nä

IS pot (Ists2min3 V3l02iIs

?i Lis PS20UtziÜ02 SS 

30tzioN6L2^ int26 06^6 äoUL 

0O2pu2i in tiaipu.1 Qi00ni2Ü 

in osls âouâ 1L2S als eiooni- 

21.1.. Ooslieisntul âa 2sstitui- 

26 la 01.00N1.26 SS äslins^ts 03 

23P02tuI P620UtziÜ02 intS2iv3- 

26 06 3Otzi0N6323 IN 0SlS do UL 

^326 LiS 0i00Ni2Ür

(2.4S) 
I

int26 0 .^?i I. v^lo^ils 6Xt26M6 00- 

d6i02MNtziil6 sint 962^601 plusties

IsopüQrl.v_ psrlsot slnsties. ^plieind Ishiis 0io0ni2il02 psnt2N 

1'is032 6 QO2P In. ^^60326 din eslö äoun 1'3.26 als ei00Ni2Ü, S6 ds- 

l62lHl.NL VLlO32SL (2.4i) 3 00 SÜ0 ioNtUlU i ds 263H.tUl.26 I3 Qi00- 

nirs In L'u.netzis äs v1.ts2sls äs In 2N0üputuI !z'i 6s IL siluitul 

0l.0en1.2i1..

In 0L2UI 06l M3i ä)S^62LlI sl ei00ni2il02 iN.3tLNt3.N66, sxis- 

1L 5l'.ni mults 0O2pU2i, IsZnts Int2S sls P2in IkMturi 2i^iäs, 

0326 P32ti0ipL Is, 0i00Qi2S.. 1-303 P02'itzin 3063t02 002PU2i äSpindS 

ds m ( lll --- n) 0002d0NLtS Z6N62LIi23t6 , IeMtU23 UNilLtS2LlL 00- 

263PUN23tO326 0UpIsi PS20UtnNt6 36 SXPlimL P2inl2-0 26lQtziS d6 

1'0 2 M3.'

0 (2.46)

In 0326 63t6 ^'621^1031^ SZLlitsrea in momsntul 0iO0Ni2Ü.

eu M3t2i06L QolOQNL l02M3t3 0U esls m Q002d0N3tS

^6N623li2Nt6, eunoseinä mi^03263 3i3tsmului innints äs 0i00Ni2S, 
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âo2iVLiL ioinlä 8. Innotzisi IsMinrii nniIni62Lls in 23p02i ou. 

timpul în iisvpul 02.Ooni.rI1. se ponis soris sud lormar

9^ . (^.47)

în OQi6 6s2iV3ieIs pnrtziLls Lis iunotzisi Is^âiurii nnilnisrals 

in ?LpO2i on OOoräonsisIs Lsns2nIi2Qis sini onloulais la inospuinl 

oioonl2ii^ in momsniul i^o, äsonrsos po2itzi3 sisismului nn ss mo- 

äii'ioL in ÜmMl oiooni2ii. ksniru 03 sä nid?1 I00 oioonirsL äs 

orâinnl îc, inninis äs oioonirs Innotzis 5 i2sduis sä iis ässorss- 

oäioLrs, äsoi In inospuiul cioonirü ssis nsoss32 sä lis inäspli- 

niiä OONâitzint

iOo - l-Zî'^ ^°'l-" 0 i-.«->>

in OLIS MNi^iOSL OOlONNä 226 ON ülsmsnis VLI02Ü6 QUNO3OU-

io Ll6 ViiSLSlor ^6N62nIi.2Li6 ILI inO6pnini OIOONi^ii. Onpn OiOONi- 

26^ sxOLpiinä OL2NI iäOQ.1 Li oioonirii peri'sOi pInsÜO6, InnOtzin 

IsZLinrii uniis.i62Lls irsduis sä iis O26SOLionr6, äsQi In sliryi- 

iLl Oioonirii, in momsninl -e^. vnionr6n äsrivniLi (2.^?) irsbuis 

sä iis pOLiiivät

(2.49-

NNätz W.Ll2iO6L OOlOLNL 22 6^O8 slKMSNiü VLiorHö NSONNOSONiS

Ll.Is Viis2slv2 ^6ns2Lli2Qi6 IL siir^iinl OiOOnirii. In mODSninI 

ir.. säinr i^, OQ2s ssp^rä esl« äonä 1^26 als nioOnirii, iunohia 

I-2MiU2ii unil8i62sls VL LV6N VLIOQ26Q miniLci ( Lvinä ON SSlllNii'iOL- 

r,^i6 li^iOL âsiorm^tziâ QLXimä 3 O02pnriIo2 in 22N3 äs OQNiNOi, än2 

sinäinl Oi0LNi2ilO2 insiLNisnss S6 N6^1.iO6L2N äelO2L2tziil6) , 

33nL'sI ineii in QOSsi lvODLni vnlO3203 N62ivni6i (^.47) äsvinsr

^^2 - -- 0 . (2.9°)
o o o L tv

In 0326 MQiriOSL OOlOLNN 226 03 olsmsnis VLlorils vii62slor 
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LsnsrsliLLis la LZÜrHiinl in29i äs oomprimnrs 92. lL inospniul 

in26i äs rslLXLrS.

?sniru. sinäinl oioonirii, in inisrvninl äs iimp in onrs 

e.rs los oioonirsn se Lplion, psniru. oorpnrils onrs pQriioipL ls 

oioonirs, senatziils lui IinZr^nZs ou mnliiplioniorul nl ls-

^niuriir

â /

0

AL 
f—-OM) 
' o ä^m

(î) 
3 0^,

(2.SD

unäe inäiesls 0 nrQiL on IN expresiile onrs reLnIiL oooräonL- 

isle ^snsrnliLnis nn vnlorils ounosonif^ äs ln inospuiul oiooni- 

rii, invnrindils in iimpnl oioonirii, inr l'ortzsls nspsronisnis 

nn iosi N6^1io3l:s. Deonrsss energia oinerieL 3 sorpnrilor sare 

p32. sipL in eioenirs se ponîs sxprimn snb L'ormnr
^c-m - ?î lL.SL) 

^näe esis simsiriOn, nvinä sismsn^sis äspenäsnto numni äs 

evoräonLisis gsnsrLli2nis, ssnntzis mn^risinlâ (2.Zi) ss ponis

:oris'
-mo Ö-Ö ^-9^7)a - âZ S ä / — > äi^

- <^)o
°

inmnitzinä sonatis MLirioisIn (2.ZZ) on äi ?i inis^rinä äs iL 

momsniui i^o is. nn momsni i äin iniervnlnl äs iimp ni oioo- 

nirii, äsonrsos äq^ -- 0, rs2uiiär

tco

l .Oiinä mniiipiiQLrorii äs impuls:

-t^
^^Xâr-^oL ' 1/^ . (2.SS)

^Ico ^"'ic

Hi Lplioinä (2.Z4) psniru osls äoun l^n^s eis oioonirii, ss odtzi-

BUPT



- )8 -

Q6 t

-mo " ^o2^ ^O
>lN

(2.^6)
î>°

vsoQ^ses malrrlosa Osts nsslu^ulu^u, ^slaî/IIIs (2.^6)

so pol sxp^Ima 92. sud l'oi'lllLr

(-^-)^ ?I eomvs^lnâ eu ^slstllls: 
o

^!n^)c - O2-MO (_â^„)S7;,>
(L.S7)

(-âL_)
Z-r; '0

Ul

Inmultz^nâ Iu silnz;u ^I6OUI6 6In rolutzllls (2.^)7) ou

stublllts ps bL2L islutzlllo^ (2.48), (2.49) (2.9o), ronultar

j
(2.>56)

Za ^0 s i - M)j ^âî^I

,. , ^-1, St ,^-02^ Z-y >o -^mo^ z-g ) - - (^)

(2.!,9)
.. / St >1' .-I, St >z^>° - (M) 

0 ^,/1

V6OQI6OS Ons^lolontul 6s rostltulrs Iu oloonlrs 20 sxprlmu

pi-Inr
/ > I « >

,. 21 ,
" E)«'

S q 0^"-- 

Sö,„ » '^n >c

âlri (2.60), (2.99) ^1 (2.97) ro/.ult^ viorile vltsLsIor ^snsra- 

1^. L6 îs s^lr^îrul OioenirH:
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1,35
—M2

° !'»>>« -
ö q ° _________ /

Zä (2.61)

?sniiu m 2, - X., <Z2 - d^o

i'Ui'O^I.L l6ZZ.iUlil âLiZ. äs (2.33) 36 vsr^ioL I'ölLtzlllS (2.42)
0

0

001S3PUN2Li0L1S 0Q2Ulul PLlilQUlsi 3iU(11.Qi LNtoI'iOI'

IQ moä OU toiul LNLloZ 3 6 P0i 6XP1ÎML 6 6 î 2 IML

(2.61) psLiiu ioLie viis26ls ^SULlLÜLLiS Lis 32.3tSMUlul VlblO-

psiouiLNi r

ZL S5>Zq -( gö3q o
(2.62)

S q^o -0 Zü 0

U6OL1606 tQQtS ISlutzlÜS PS dL2L 0L101L QU l'vZi 3iQbiI1t6 3 6 POt

exprimL In l'uQQ^Io äe i0Lis O00l60QQi6l6 .^6N6 1 ul i2 Li 6 . Iu (2.62)

3ini linoluoe .71 rslLtziils (2.6i), 2.L1 peuiiu 000iä2QLi6ls §6NS^Q

Il2Ld6 0L16 NU LPL1 sxplioii In luus^lu Is^Qiuiii unÜLisiLls 

(2.46) 162UliL VltE26is lu 3lllL?1iuI OloONllÜ 6^Ll6 0U Obis 66 

lu InQspuiuI eiOQuirli

RslLtziiis (2.43) 36 P0i 6XPI1ML, UN MOä LNLlOL, P6!liiu ios-

i6 QOOlâOQLisIs Zs^siLli2Li6 Lis 3i3ismului vibl0p610UiLNi 3Ud

1'01 ML r

-- o
S q c> »c (2.43s)

1)6 LLÜDSQSL, Lrunultziiiâ îs srînZL ?xprs32.L MLîr1.Lj.3lL (2.62) LU

3"^ o '

(—) -- '-orU

^sxuIiLr

Sq^o
öl' (2.4dü)

üslL^iils (2.61) 3LU (2.62) 3iui lOLiiö urils lri Liuäiul

iursmsloi vidropsiouiQQis ou mLi multe ^iLâs 6e lideiiuis sud
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nssusrâ loriaâ 16prsninrâ O sxprlmnro lnn Iris Iuli oriLlnuli Q UNOr 

rslutzil sunossurs In Iirsrulurn äs spsslnli^uls ^27^, ^149^»

2.9. z. Uo ä 6 lur 6 L mutsmurisu 6. siosnirllor nsinslnnrunoe.

IsnoDsnuI rsul äs Qlvsnlrs ssls inull mul somplsx äsell rs- 

ors2snlu^su SÄ In SNLUI QiOQnIrllor Inslunlunss. In prinul rlnä, 

In sruäiul äinuraiQil sislslaslor vidropsrsuiunis, I'eno^ennl äe 

siosnirs nrs surQsisr proiunä nslinlnr -ZI ssts nssssur nu 36 

^Inu SSUNU äs inilusntzu unul numnr aiurs äs purnmsrrll, äsplnnlnä 6s 

I'ormn ZI ăiaienslunils ^somslrlss ule norpurllor surs ss slosnsss, 

6s mursriulsls 6In surs slnl sonisslonuis, 6s Lnu-nils suruslsris- 

disi sinsmuriss ZI älnululss. In ul äollsu rlnä, Isnomsnul äs sios- 

nlrs ssiis Insotzir 6s prosssul 6s pr^pn^nrs, In volumsls oslor 6ouä 

somnuri ours ss sioo^S3O, ul unuslor ^snsruls äs eloenlrs. Iroosuul 

äs ^loo-u^urs ul unäslor In lluipul oioonlrll ^oulllou orursu äs 

rsnoluns In In-^rs^ volumul I'Issnrulu üln sorburile eure us olos- 

usos, uLllsl Inoli- upur solle Iriri ä Ingles susllLisnrnrs, surs 

so^plleL sruälul I'snomsnulul äs sloonlrs.

äs eonsläsiu suplu versulunri äin ilZ.^-l. In su2ul slvsni- 

rilor nslnsrcnnlunss, sZulilursu äin rslu^iu (^.)3) ssrs verliisu-

lu nucini In Insepurnl ^'i lu sili^irul slosnirii. ü'orlnä su

upropisrsQ rslnlivu u ssnrrslor äs ,,,rsurnrs u sslor ä >un s^rpurl

In ripsul QloQnIrll, e^ulu Ou suiau äsloraiutziilor usssloru, 36 

ponls sLpriiau rsln^iut

(2.69)

vsludllL In rimpul siosnirii, In Qnis s^ulilulsu ssrs vsiiilontä

In InQSpurul ZI silrZirul sILsnirli In Ipois^u ns^Il^irli äslor- 

.nu^Iilor rsmunenls In urmu siosnirii. äsnrru u uvsu los Qlosnl- 

rsu, vli62u rslnlivn äs lu Insepulul siDQnirii irsduis

su nidu vnlorl poLirivs, ässir
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° ^1^ ' O (2.64)

Isniru ässorisrsn DQismniioä n oioonir.ilor nsinuinninnss, 

o iwporiünjä äsossbiiä 0 2rs 6V2lU2i'S2 i'ortzsi I022IS äs 20ni22i 

22 iunotzis äs onrnoisrisiioils gsomeirios Hi M62LNi26 nls oor- 

purilvr 22rs 86 2i02N6S2, LSÜ'sI Inoli 22628^2 sä rsilsois 2Ü 

:rui 2PIQ2P6 äs rsnliinis inisrnotziunils äin 2222 äs oondnoi Hi 

Isnomsnul SOtapIsx äs oioonirs. In urmn InosroLrilor sxpsrimsn-

inls, ZîL Q^UKS In 20N2lU2in 22 lormn 262 mni ^snsrnlä L 22-

rsoisrisiisii äs ior^ä 2 inisrno^iunii äs oonin2i 36 POniS 6X-

primn prin;

x (2.6^)

In nur 6 iunotzin suis nslininrä, Qiii In rnpori 2U äsi'ormL-

î'iL toinlL x^^., oii Hi In rLpori 2U vii622 I'slnüvä ^1^
äspin2lnä äs osrnoisrul äsiormntziilor Hi äs onrnoisrisiioils 

^.sOins'krios Hi mssLnios sis SOrpnrilvr. In prsLsntzn äsiormntzii- 

lor pl2Sii26, InnstziL Lrs nn 2s.rL.2isr Ir^sisrsLio. Dasä ss 

poi ns^Ii^L äsi'OrmstzÜIs plnsüss, Iossin äs oonisoi - I«'

nn inși äsxinäs äs viisLL rsIaiivL nsiisl Insli oarLsisris-

Ü2L äs i'or^ä 2 inisraotziunii äs soniLoi ss ponis sxpritun prin­

is - snraoisrisiioâ slQsiioä nelininrn.

In liisrniurs äs spssisliinis ^io^ ss oonsiäsrä 22 0 dnnL 

nproximsrs 2 Isnomsnulni oomplsx äs oiosnirs s^is rsi'Isoiniä äs 

o oninoisiiniioä äs iortzä 2 inisrnot^ iunil äs ooninoi äs lormnr

I
ä.x. d.x? .

I I (2.66)

In 2216 8SmnnI V-»-" oorsspunäs i22si äs oo.^primnrs pinä In npro- 

pisrsn mnximä 2 osnirslor äs ^rsuinis olnä x^ - 0 inr ssm-

nul "-" oorsLpunäs i'nLsi äs rslnxnrs. In (2.66), m-1,2 ,. . .

sois un numär inirs^ os äspinäs äs äsnuiinisn puiurilor sxisrion- 
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I« Lis suprLi'otzsior oorpuriior äin ^onn 6s oonlnol:, nntisi inoil; 

orsyis ou mLrirsn äsnnikntzii, ini oosiieisntzii ä^ ?i d^ 

äspinä äs OLrLsisrisiioiis ^soAs^rioe Zi msoLNios als oorpuriior. 

Brimui isiLSn äin (2.66) sxvrilLä. inl'iusntzn äsio unghiilor sis^iies, 

in ss Li äoiisL isrcasn ss äniorsois äsiorcun^ iiior pins^ios, 

äudiui ssam impriminä oarsvlsrin <.ioii äs iortzn L inisrnotziunii 

äs oonlLoi oarnolrsrui ti^uisrs^io. in onLui puriiouini in enrs äs- 

iormL^iils pinsiiss po"d ii ns^ii^n-ds, psniru sir-i ss odtzins i'or- 

âlL iui IlsriLt

v _ - ^2______2L___  / ^2
"" ä,-:X. . — o -< * (2.6/)

unäs L ssl^s lnoäuiui äs sinn'diQi'dLis ion^iluäinni, suis 

oosiioisniui iui ?oisson (Qosiioisniui äs oonirno^is ti^^nsvsrsa- 

IL) , inr r-, yi ^ini r^ssls äs onrdnra Lis snprsistzsior äs 

ooniLoi in onnoLui isors^io äs ooniLOi IQ inospului ^ioonirii.

ia sisismsis vidroxsrouinntis, äLloriiä inässärii oärurilOr 

sxisiionrs nis onp.rnistz sior es.is inlsrootz ionsL^n in rii^pul oioo- 

niriior OL nrmsrs L oiooniriior muiiipis, äsnsitL'dsL .ooss'dOr pä- 

î,uri ei'sl^s, ssii'sl inoil vrimui lsi.^sn äin (2.66) ss noropis 

äs o äspsnäsn^i iiniLis.. tts^uiln o6, in onkul rnsonnio^sior vidro- 

psioniLNis, änpä un ii/np sui'ioisnlr äs ^nrs äs iunotzion^rs Li 

oosorsrn» in ipois^L ns^iiMrii äsiornin^iüoi' oinslios, onrnois- 

ri.^i.iQL äs iortzn L in^srne^ iunii äs oon^no i ns ooc^ts sxprimn 

piin^r-o äspsnäsntzä iiniarn äs iorm'-^r

° ä.x^. - —^-i- ' X, . , (2.L3)

unäo oosiioisn'tui ä^ nrs sxprsoin än^ä, änei ^^uprni's^ sis äs eon- 

rno r nsäsio rmnî.6 au rnL^is äs ouräurn In puns iui ^sorsiis äs oon- 

^20^ äs vniori ^sri, inr oosL'ioisn'duI ^äimsnniftNLi ä ns ästsrminä 

ps onis oxpsriMsn-LniZ,.
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vin NNDS^VLLSls inOSL'OLI'i SXPSrimSNirLiS sisoiNL^S psni^u 

sVLlnLrsL i'o^tzsi loonls äs oon-dnot In ritüpnl oioonirii, in ip0- 

1IS2L NSAÜM^ii äsio^matziilo^ plns1;io6, L ^S2UI^dLi OL SXP^SSiL 

02. äspinäs, in MLH6 lNLsnrä,- âs iL26ls äs onrdnrä als snpr'Listzs- 

I02 äs OOnIraoi 1Q puno^rui isorsiio äs oonLnoi, LHL onm rssu-Ika 

Hi äin sxp^resiils (2.67) Hi (2.68). ?s linZL NOSS^SL, In äs-ds^- 

lHinn2?SQ SXPS^iMSN^LlL L 00 6ÜOIsN^NlNi ä^, 3-Ä OONSintL^ OL 

P^62iN^L O impO^tLNtzL äSOSSdi^L miOIO^OOMSi^iL SNPI'ListzsIO^ 

Lilnrs in oon-dLO-d, PLSONM Hi sxisisntzn nnvr sii'Ltn^i riZiäiLLts, 

LpiioLrii nno^ tiätamsnts isrnios supsiiioinls.

ä'^sduis pi'SoiLLi oä ivrmnlL Ini Iisri2 (2.67) S3ts vnlndilâ in 

-^L1:L iorniL äsoä supinishsls äs oon^noi 3in1^ i?so titionis Hi 

NN 3inr -dratL^s isimio.

Din ooQsiäsrL^iils LnrsiioLrs ^SLuIlrL oL, in OLLUiils ^so- 

intilnilrs in L5)1ioLtzii, in OQ^s os po'd ns^Ii^L rlsio^wLtziils 

plLg'dios, psrili^L rzl'OäiuI oioonii'iloi' I51 sislismsls vib^opsrou^LN- 

1^s, sL'so'dLl io^tzsi looäls äs oon'dLO't s ;^s so^ivLlsril; ou in'tnoäu.- 

os^es. oo^purils OLis ss sioorisno, in ^il^vul oiooni^ü, 2.

nnni ''rnrnpon" slnstio, äs ML0L Hi äimsnlziuni ^somsinios ns^Ii^L- 

dils, Lvinä onrLOl:62i3tioL slLsiiOL nsIiniL^L äs iormL pi'ilriulni 

isimsn äin (2.66) ssn äs ioimn (2.67). In O0näitziils prsoi^nts, 

OLI'LO 1»6^iZl;iOL slLLtiOL Q LOSLilrui " r^mpon" POLUS ü oon^Iäs^LtL 

odiLi lininrL, äs ioi'ML (2.68).

?sn1nu moäslLisa LiLdssaL^ion L oiooniiilo^ nsinol-LN^LNSS 

psnrxn ouplL psrouiLNliL äin ii^.2.I, PS linZL oslsiLlts t'o^tzs OS 

L0tzi0NSN2L LSNP^L OOIPNI'il^^ äs 52L3L Hi in inisi-Väls-

Is äs Villip äinlirs oioonili, in timpnl oi0Qni^ii äs oiäinLl k 

^^sdäis INLiL in osnLiäsi'Ltzis Hi iooLln äs oont^or, oo^ss-

::nn2LroL^s interco;innii oo^puriior nilL^s in onntnoi. Inisrvn- 

Inl äs rimp nl oiooni^ii üinä i'slnriv i'säns, oliini Hi in 0L2nI
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eiveuiriler eeusiäsruis usiusiuuiuuss, siseiui esioriuiis ier^s 

.26 uetziOUSSLZ. LSUprU eorpuriior UÜUiS iu eoniuoi POUiS L'i U6- 

ZliMi Tatzä äs si'seiui iortzei leeuis 06 eouiuei, ears urs o vu- 

ieurs lnsăis mure în timpul eieeuirii. ?riu urmurs, pe (iru siu- 

âiui iudr-e priarL upreximutzis u eieeuirii, SS 90t serie SOULtzii­

le âii'sreutziuis äs i'ormur

lll.x. - - ^(x. .,x. .)
1 1 ^0 (2.69)

'?» ' * '

iu eurs irsduis eâ se tziuu ssumu äs rsiutzis. (2.69) psiru sxpri- 

nursu äsiermutzisi ieiuis LFi u viisssi rsluiive. vueu seuu^iiis 

äüsrsu^iuls (2.69) se poi iiiis^re., tzininâ S62MQ äs eoriâitziiie

iQitziZ.16 (x. - 6 . . -i- (x .), , (^)^ ?i 0 6 Iri W0M6Q-
n. ro r) tt. O

iui oiuâ ineope eieenirss äs :)räinui lc, ss odî^-in Is^iis

L^i^eorii eeior âouL eerpuri iu iimpui eioeuirii sud ior5.7ur

X. -- Hlr,(x9^(x.)^.(x.)^(x9^^
. (2.7o)

x. - .

iur prin âsrivLrsQ lor iu ruperi eu iiw.pul rsLuiiu vuriutziu vi- 

isLoior iu iimpui eineuiri-ir

âiV ...

(2.71)
. âi'^ s . ' 1

Fr" - - 

iliemeuiul i? iu eurs os isrmiuu eioeuirsu, ps eure iuioeuiuär.l-r 

iu (2.7e) <^i (2.7i), rkLuiiu poeitziu ^i viisLois eerpurii-er iu 

uiir^iiui eieeuiriir

(xp„ - -^^..(x.)^,(x9^,(x.)^(x.)^
(2.72)
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Din OONältziL x.(t") - x.(t") 36i tL
ints^meäla^r t'^. onis sepLiä oele 

pOLtL ästsimlnL Hi momentul 

ävun lQ2s al6 oloonlrll, in

onis lor^n psioutrintL l' Hl Lproplsies ^slQtlvL u oenti'sloi' 6s 

^ieutnts x, LU vnloil mnxlms.

vQOL äsl'OiMLtzllle ismLNSnte "In urmn 0lv0nl^ll NU 36 pot

ne^llou» momentul tî. IL 0Li6 36 ulîiHOHts oloonl^ss. 36 ästsr- 

MlnL äln oonältzlk OL I'Qitzi loonlu Le oontsot 3N Llbä v.iloniSL 

nulL Hl lu Llîr'Hltul oloonlill.

od36iVL 02, psnt.ru otuälul in pi.lmn LpioxlmLtl.. al ls-

I'iomonulul äs oloonlrs, Lăunînâ leln^llls (2.69) msmbnu ou msmb^u 

ro^ultâ VLludilîtLtSL lsZll oonoei-vnrll lmpulLulul totnl în 

tîmpul Qioonîiîi. (!s, Uimsre, în oiloe moment ni oîoonîiîî trs- 

duîe sn t'le ve.rîl'îoLte ielntzîîlsr

m^x^. m^x^. - (2.7))

?6N"^iu 0Q2UI ^6N6iQl si oîoonîiîloi noiN3tnntane6 , olrîui 

în ntuâîul în prîmL LpioxîmLtzîe Ql oîoonîiîî, souL'^îîls âî- 

1'o.ientzînls âs l'ormu (2.69) sînt ^iou Lo înts^iLt. D^on 5^s pot 

âsLormLhîile plnstîos, eountzîîîs âîî'orsntzisle L^Is mîzoa-' 

i'lî în tîmpul oîoonîrîî sînt msî uHor ne înts-'iLt, notași înoît, 

în urmn stuâîuluî în prîmn Lpioxîmntzîs oîoonîriî, ounoLoînâ 

,>urLM.. ^rîî înîtzîull Lî oioonîiîî In momentul t^ ^e pot âste^- 

lnînn puiimst^iî L'înLlî (2.72) IL lnom. ntul t^. In nosnt 022, 

sountllls âî^sisn'^iLls âls mîHoLrîl In timpul olooniill sînt äs 

lvimnr

^1? - 

m.m.
lîotînâ — , sountzlîlo 611 ..'ion^ (2.?4) o^năuo ln
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scuatziu âii'srsntzialLr

(2.79)

LQIS 3S POL^S inrs^Ä. Ls odtzins IsZSL vitSLsi rsiLllivsr

(2.76)

Hi ls^sa äs variatzis n âsforma^isi totale âin rslatziar

äx. .

)2 _ _L_. 
" " â^â

(2.77)

I) 6; 2o r in n tz is in nx i mn ^62uli'n äin conâi^in -- 0 Hi ss

osLsrminä 6in relatziar

i^lc .
7 i^z>-l-^ - (2.73)

iar äurata ciocnirii äsviner

!co
äx. .
__

(2.79)

Lisctuinä ints^rarss. 6in (2.76) pinn Ia ZÜrZitul ciocni-

2Ü, eine x^ aiun^s ein neu Ia valoarea nuln, rsLuitar

^^0

0

0

' )^ - 2

I ^(x^.)äx^.

' .-------------------
s "7(-„>äx
^0 ^-6

0

0

2

^(x.^)äx. .

(L.3o)

llSOiä^SQS PLILQiSLS äin (2.3>) !»I"S VQl.0Qr63 QUlL, SS od^iasr

^I2lc " " ^l2i- (2.31)

icln^is cars conäucs ia (2.41) psniru valoarea coeficientului âs 

BUPT



- 47 -

^sstit^irs lî - l, CoreSPUNLatoare ciocnirilor periect elastice. 

Irin urmare, vitssele äupa ciocnire IN acest ca2 86 äetermina la 

iei CL Zi IN Ca2ul ciocnirilor instantanee prin particulari2ars 

pentru ciocniri perisct elastice.

Osrcstarile- experimentale au eviäentziat iaptul ca starea 

äe tensiune in imeäiata vecinătate a 2onei äs contact ss iormea- 

LL cu mult mai rspsäe äecit in proiunLimsa volumelor corespun2â- 

toare corpurilor care se ciocnesc. Aceasta proprietate a permis 

sä ss .emită ipotssa tensionării cvasistatice a acestei 2one âe 

ciocnire, astiel incit pentru âeterminarsa Lortzei locale äe con­

tact sa ss tziira seama äs iniluentza âet'orma^iilor elastice ?i plas­

tice, ne^H^inău-se, insa, iniluentza vits2si relative in timpul 

ciocnirii. Ooniorm acestei ipot626, in I22L äs comprimare iortza 

locala äs contact are o variatzie crescătoare in iunctzis äe âe- 

L'ormatzia totala elastica, pina la o valoare l'^, determinata ex­

perimental, la care incsp sa apara ^i äerormatzii plastice. 

In continuare, iortza locala äe contact create pina la valoarea 

ma>:ima âs siir^itul iacei äe comprimare, aceasta varia­

ție iiinä produsa atit äe äeiorma^iils elastice, cit ?i âs cele 

pi ..,tice. In iaca âe relaxare, variatzia iortzei locale äs contact 

se äatoreZte numai âeiorma^iilor elastice, âeiormatziils plastice 

avLnä un caracter remanent. Iiepr626Ntarea ^raiica a variatziei ior­

tzei locale äs contact in iunctzie äe äeiormatzia totala are iorma 

âin ii^.L.). ?rin urmare, in a âoua parte a ia^ei äs comprimare,

cină iortza locala âe contact are valori mal mari äscit âskor-

matzia totala x. are âoua componente: ueiormatzia elastica x^

i cea plastica âeci

x. . - x ri s ? (2.32)

in celo ^nai irecvents caruri, se poate aâmite ca äeiormatzia elas­

tica are o variatzis äata äe iormula lui âert2 (2.67) sud iormar
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^6

122

P6 d222 IpOlSLSi 00N3lâ62Li6 36

(2.75) IN inl62VLlsIs âs llmp

Ll6 1'L26Î âO QOMP2l!UL26 IN

ILXL26. IN P21ML PL2l6 L

5NLÎ 6s^O2M2^i SiL3ll06,

m.
( _

L
(

?6Nl2U QQ SL 36 PIOâUQL

I6lL^l6l (2.35) l26dnÎ6

lL INOLPUlui 6lOQNl2Î1

102262 62Î1icâ 62I2 üsr

v 2 '
1/2 

(Sm^)

2

^2
(2.3))

äs102lÜLtzlL plLällOL 226

O V22lbtz2.6 UniLlL 7.N 2LP021

02 ^O2tz2 lOQLlL 6S OONlLOt,

c«nlL 6s r

9
-
bL (2.34)

uncls 36 âstSIMINL 6XP622-

riI6NlLl.

9snl2U 3lu.âlul olo2nl2ll

INlS^2SL2L SOULtzÎL

L3 2 63PNN23.10L2 6 6 6lv2

Inlsivblul 66 rlmp Li

âll'srsntz inlL

äonä P22tzi

Is.2Sl 6 6 2 6-

1^2261 äs 00MP21M226, QINS 36 P20QU0 NU-

36 odtziner

2
2 2' (2.35)

9^

3Z.

66l'orm2^i1 Pinillos, ^ns^drul â2Spî Li

1'1.6 PO2l1iV,

1ö k:

2

l20dul6

IN P22l 62 2 âONL 6^1'226 î 6 6 00MP2.1MÜ26

iL 1°L26Î 6.3t6 NUl2 , 262NilL

6601 VÎ162L 2SiLl1VL 6S

^16 MLI ^Q26 âSQll VL-

' (2.36)

66022606 Vll622
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o - ^1,1 , 2
2 - 5

M8.X_______
2d? (2.67)

IN ^LLQ 6S 2SlLXS56, InIS^^Q^SL soun^lsl (2.7^) oonänos Iar

II 2

5

2 M8X 
"5'2 (2.68)

'Ilnlnâ 36LML äs (2.41)

Intzllls (2.39), (2.37)

ZI sllrnlnlnä (x'^)^ ZI Inins ^s-

ZI (2.88)» oos^lolsntnl äs ^SJtl^uIis la

oloonlrs 3 6 odtzlns 6 In SQNLtz iLî

12
I - -- ^ (R^

12
(2.89)

nnäe PLI'Nrnol^II LälNLNSlONLÜ ZI NN vnlorllsr

^or
- (2.9o)

3s QO^Lin-dN QL ZI In LQ63I 5lioä äs t^nlrnis L Isno.-nsnnlnl äs 

QlOQNllS, Vll62SlS IN S^IlZIInI OlOONllII 36 PO î âS^SH^NN 61n 

Isl7.r^Il6 (2.42), In ONIS QOsIIoIenruI 6s issrirnlrs In QloQnIrs 

n 36 âsIsrlnInL âln (2.89), rslL^Is QnnosouliL In IIIrs^Lin^L âs 

LpsoInIIlLls ^27^ , î^lol^ , äL2 ^slrsi-mInorL In Q32ul pLirIonlL?n Li 

QloQnI^II nnsl s^Krs âs otzsl QN NN IlsnIlLiro^ I'lx. Zp^s âsOLedlrs 

6'^ LL2!'I QloQnIrlIo^ In3i;snrLN6 6, Qosllolsntnl 6s rssirltnlrs IL 

Qloonl.rs Ospinas âs vli62s islnirlvä 6c. In Inospuiul oloonlrll, 

NZL QN.'N L>62nIIâ ZI 6XP6rlmenlnl, Inr In urmn eloQni^II 36 odtzlns 

o Net'OZMLtz Is ^SDLNLNrL, âniZ. â6 âsloimn^lk pInL ulQL âl.n -Ll^pnl 

Qloonll'll, 6X.p.rIlNQiiL pllnr

) -I V k
MLX (2.9'1)
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IN SVLlNLiSL -Ivi^Sl lOQNlQ äs OONlnOt ZI 5.N Slnälal SlONNl- 

iilor nsInZinn^nnss na S-L tzlnar 36QNN cis 030lIntzIIIs paL:aiIl0i 

sxl6.rIoLis Lis sapiQl'stzsIoi oorpailloi In 2onn äs nontnoi ZI äs 

piopLLnisn anäsloi elLgio-pInLlIos In volamsls ooipailloi, I'sno- 

iasns o^ais Insotzsns In/Lo iäsaanL oloonlills isnls. OssIlLtzllls pä- 

Lailloi sxisilvais als sapraletzsloi äin Lons äs eonisoL Lpar In 

pilmels lNOmsnis äapL Inospatal sloonlill, oäniä oa spnil^In pil- 

cusloi äsloimstzll slns^Ies. Bessre osollntzll ss propn^n In vola- 

5irsl6 eoipailloi sad Loiam anäsloi slsusto-pln^tlos nili In Ilmpal 

oloonlill, ni L ZI äapn rsiMlnarsn sl. ^snomsnsls osellLloill äln 

rllüpal sloonlrll ImvilW nniLO^silsiloII äs ioitzn a Inrsiaatzlu- 

nll äs soninnt an eQ.rnQts.r älNLuiIo, aerisi Inelr lortzn losnla ä^ 

eonrnsr äs^Inäs ^xpllsl^ yl äs il^p, Inr Lesanin la r^Inäal sl, 

InIIasntzsLLn p^OssnsIs osollnio^Ii, LQdlonInä SN 0 ps^ia^-

bnroL^s In L0NL äs sonino'tr. In QN2aI QioenI^IIo^ ssnri'Ios ^onäs- 

rs. SN nai l^ars o LU OZnIIn^IIIs lon^ltaälnnls, L QL^OI p^opü-

36 lass äapn noiQLln LOlnann In Llaprsl'Ltzsls äs SOniLai In 

panQial iso^s1:Is äs soninst. Osiss^arllL sxpsilmsninls au L^n^Llr 

cä slss^al nsesior OrssIIntzll nsap^a oarnsrsrlstlsll äs iortzä a 

Inrs^nLtzlanII äs ooninsi ZI nsapra Isnomenulal äs slosnl^s In 

b>n3nmbla salis np^rsslndli In sasal In onis oo^parlls s ss slos- 

nsao na älaisnslanl lon^IiaälnLls lunrl. ?6n^d^a sorpa^IIs Joaiis 

psilonäsls piopill InI'siIOL^s nlni ea irial^ mal miel äsel^ Inisr- 

valal äs rlirip In NLis Qi-s Iso olosnlisa, abilei ss por ne^II^jL 

p^0S6556ls OLQlIaroiII In Ilnpal on)snli-ll. Vs L36MSN6L, psnt^a 

6.063^6 ea^pu^I, äaror?IIa I^sänrll)! Ingins, PIOSSSSIS oaelln- 

lo^II ns Nluoi 112 6 22^ pinn la InLspaluI oloenli'll aiML Lonis.
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L. 4 - ZiLdlllisn oon61^illoi 66 6xlntsn^I .116 laiZoâiIIoi 

P6iloâlo6 Lis 3l3l;6M6loi vidiopoiouinnlL

^.4.1» LIslLw.o vldiOpsioulLnIs 1InlLi6 In1i6 oloonlil, 

NSLM01112 3,1; 6 , ou 0 ouplü P6iou.1;3n1;ä, svln6 n 

L^sä6 6s Ildsilnls

In 3ln61ul 3l3lLmeIoi vlbiOpeiouInnIs linias Iniis o1oo- 

nlll, In ML1SL ML^OlUlLlS L OQLUlIIvI o.loonlllls 36 xo 1; 00N3I661L 

INLlüNlLNSE. 1-6 L66M6N6L, PSQd^U 3ln6IuI Isoisllo ai MlZOLlIIoi 

^3l1o6lo6 Ll6 LOSSiOI Llsislüs 36 pol 00N31661Q moäsls äs 1lLN3lL- 

'^Is, nvln6 eouQtzlL ällsisntz 1.LlL mniilolnlâ. L DIZ0L1II Inm6 6ouâ 

oloon1l1 00N3S0Ni1VS (ö.36), 0316 6316 66 306SNZ1 loioin ou 60U3- 

tzlÂ (^«SS) OO163PUN23lO316 O32ul.ui ^6N6ILl.

?6Nl;ru 3l:u6l6l In p^Imä npr^xlmntz 1.6 Li LOLN'kQi' 3l3l:6M6, 36 

N6.5lI^LLLL Ionele 6s LMO^ 11.23.16 vl30OL3L , L3ll6l Inell 6QLLtzlL 

6II'6.rsn^1.QlL lH3l,iIol5il3 L mIZoâiil In1l6 6onn oloenlll OONSSQU- 

11.V6 C3l!6 (2.)7). ?6NllN IN1;6^1L16L ol» 32 OLNlN , In PI ilunl llnâ, 

LOlntzlL ^6N613lL 3 6LU8.tz IsI OlNO^6NL ( 6O<'HP0N6N1;L IILN2II0116 3 

mi^oLiII) âs loillrsr

3ln( x>1 -> ^) ) , (2.92)

0316, InI)QUilQ In 60NLtzl3 0MO^6NÜ 00 I 6 3 p NN23. Io Li 6 bONntzlol (^.97) 

oonâuos iLî
- ?^w n - ö . (L.ZZ)

Din souLtzi-L O3iQOl6iIs1;IoLr

(p^) ! ^ O (^.94)

lOLUliL 06l6 n PNlLLtzil P1OV1Î1. 3^ (3 - I,...,n). V60I01II P10- 

plii NOIML^I O0163PUN23 1;O1I 36 od^in 61n 60U.3^Iil6 mnlllolnldr

- pg - o » 3--I,...,n , (L.9S)

t'?_S0NI6 6ÎN116 6lo L'Unä oollivnlenlâ ou un 313l2sH 66 n sountzli 

6igsbllos 11 ni^16 ZI O^o^sno LVIn6 0 3 N20NN2 30U16 061 n-1 
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oosüoisntzi ds disiridutzis LorsLtpun^nrori unsi pulnntzii proprii, 

ob^inutzi prin impnrtzirsn slsmsnislor mnirioii âin (2.99) eu 

primul slsmsni ?s bn2n sountziiior (2.99) os nindilsno u?or 

rsln^iils äs orioLOnnIiinis nis modurilor nniurnls äs vibrntzii:

(2.96)

psniru doun pulsntzii proprii äüsriis p^ Hi p^, prsoum Hi 

rl-- iilsr

(2.97)

Ounoooind VLolorii proprii ni oi^ismului, ns pout.6 oonnirui 

mniriosn modn12 normniur

--'^!I (2.9»)

ou u^uiorul onrsis, sountziiis dilsrsn^iuls nis miHonrii inirs douä 

oiooniri eonssouüvs, änts ds (2«o7), oo pot äooupin, obtzinindu-ss 

soun^iils düsrsnbinls in ooordonniel.. norninls. ?sniru nosn^in, 

:zs oisoiusn^.n irnnoi'ormnrsn:

x - 2 (2.99)

in enrs mniriosn oolonnn î urs on sismsnis ooordorintsls normnis.

Inloouind (2.99) in (2.97) yi iNmulhind In siin^n ou lrnnopusn 

mnirioii modnls, rsr^ulin:
m tz. î ^ic r - ^7( r) . ( 2. los)

finind S6NMN ds rslntziile ds orio^onnliinis (2.96), so oonoinia 

OL Mcnirioils 

^o iind.:

oinl mnirioi pnirnts din^onnls.

Pi 0 0 0

' L° 0 0 ... 0

0 0 p)... 0

0 0 0 ... 9

(2.1ol)

-i finind Zsnmn ds rslntziils (2.97), sountziils (2.1oo) os poi
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6X9.2 2M2 sud j'0 2ML:
21 2
-L r -§ - U^'^^x(r) , (2.I0L)

0226 sîn-d äsonxlLhs,

^olv32nä no^Qtzlilsr

oos 9^i 0 0 ... 0

0 20s 0 ... 0

-03 (xr) - 0 0 eos ... 0

0 0 0 ... 00s 9^

(L.IoZ)

sin 9^^t^ 0 0 ..." 0

LLK?t ) - 0 sin 9^n 0 ... 0 «

-
0 0 0

0 0 0 ... sin 9 r

solutis Oms^sns 002 es 922221,2 22 s söunhlsi

(2.1o§) ss posts 6x922ms. sud ^02msr

5- - 0^3Cpr)0 * 3I1^( p1:)0^ , (L.Io4)

nnäs msirloils ovIosnL 6^ ^2 0^ su os slsmsnrs oonsisnlrs s2b2-

irsrs.

^snlii'u^ äs^simlnsrss. unsl solutz22 psi-dloulnis 2 eou2tzi62 ms- 

1>22Q2Sl6 (2.1o2), 0226 68^6 00M90NSNrc'1 1'Qrtzstä 2 M2Z0Z.221, SS VL 

l'ol )S2 msioäs VL22atz262 00231:22^6102. 06 QLUtä soIutz^L âs ^02ML 

(L.Io4), âs2 3V2nä 22 lOOUl slsmsn^sloi 00231:221:6 c!1n 0-) 9I.

1'222^2 2 Vs^22d2ls IN iimp, 0226 22^6222 SQ t'ls 6 L 62M2.NQ6 äin 0ON- 

6:i.tzin 02 solutzis OONLi6s2Lis sä Vsiil'ios sOUQ^In 6i^ersntz2.2I2 

(L.Io^). I^uînâ nosss'dä solutzis sud

ff- - 003(9r)L^ 3M pt)L(^ (2.IoZ)

22. tzln^nä 36QM2 6s 2LlLtz1iIs:

s3l^(p1:)^ - 1>.602(pi)
6i I. .1 (2.IoL)
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. - - x 3 III (ol) -

âeâu^s âin Ä âouu relutzis (L.Iol) Hi (L.IoZ), leZuliar 

3^U(pi).X^ I OOUCpi) * 003( pi) -r- 

LIU(pi) (2.1o7)

leniru âsierminuisn L'unehiilol neeunoLOuie clin 1^ Hi 

LL mni impune eornlitzin:

OOL('pi) X^ -»- 6In(pi) - O (2.1o2)

Derivinâ (^.Io7) in lupvli eu iimpul, tzininâ senmk^ 6e (2»Io3) 

66 obține:

- - I^"00^5(pi) - ? ^3IX (pi) - I 3 IU (pi) X^ -i-

003(pi) (2.1o9)

Inloeuinä (L.1o9) Hi (2.1e9) in (L.Io2), i/e^ulin:

- 3M(pr) i- L06(pî) îr^ - (2.II0)

Din (^.1v«3) Hi (2oIIo) es âeisiuiinn 5^. 6upu en^s,

prin inie^rars, se ootzin i'une^iile âe iiüip nseuno^euis clin X^ yi
Deoulees muirieils puilLis ^, U 3IX(pi) Hi 006(pi) sini 

eiu-;onQl6- LSii'el ineii proâusul iol me.ilieiQ.1 seie eomuiniiv, 30- 

lu^iu (2.1o^) ss pouis sxpri^in sud ioimn:

îx - 4 ^'N'Llâ'r (L.III)

Dneâ iortzsls psliulduionls ein ^(i) sini iO'-is nrmonies, 

uvin6 nesenHi puisntzie (») , sxprimuie plin:

X( i) -- ?o^in l0 i , (2.II2)

eo.nponenin ivltzLin n miHeälii ls^ulin de uessuHi,t'olmâ:

(2.III)

I:^puninâ einöi'^iL OL (^.11)) 3n vsiiiies (2.1c>2), 36 Qd^insr
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*

- ro^i 1
(2.II4)

s 2 ? 7 VIN 0316 -(0'1^ 631-6 21kt-liosk 00INP16Q6N1-313 00 16 9VUNL31-031S
L 2 'M3l-lioü - V6031606 306331-2 ^k1-li06 631-6 bik^ONkIL yi

iNV6133 33 V3 1"i -ä-iQ^ONklL, äs ioiMkî

0 ... °
p^- co

0 0 ... 0
lo

0 0 —7O - ... 0
(O

9^- co^

(^.119)

331-... iNQl-d (2.II4) 36 lNki porige 5;oiior

sso - -2 (L.II6)

OkOK oulsützik (0 2 P 6 u U.I d'11-O 21 6 Q0iN0lä6 OU UNL

61n OUlLLtzii.Ie PIOOlli âls 3Î3^6MUluI, i.^3l-li062 S6

POk»^6 invsiLÄ, 121 Q0-ap0N0Nl-2 I 2 96 Ostsi^lriL

QU. 1'0l:.'IulQ 26N612lä (^.III).

Ginind 36QM2 äü (2.99), soIu^iL ^6N6rnIü 2 6Qu.Ltzi6i äit'eisri-- 

mnirioc-Lls L In1,i6 Qiooni.ri^.6 6s oräinul k

K->I, ^sni:iu Q22UI ^6Nö12l 00 163 PUN22 to r UN0 1 101^6 PS r r u 1 bk 1-0 31 s 

PQlio^iOL 03160316, 1-Okl-ü LVINci 30663.^2- p61Î0k6L 96 P0Äi6 6X-

912.522 3ub L'oimkr

X " 003 -1- 31^ ^0î-"71-0 -t-

3IU jp( i-'L 4 iN'7(^ )âT (2.II7)

IN 0216 O0NS^ nlsls Kid2.1-1316 äin 0 ^ 2!. 0^) 36 ü6ieilninu. äin 
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oonâîtzîîîs înîtzînîs 00163PUN23îoni6 Zîîl'^îîuloî oîoonîiîî âo 01- 

6în>..rî k. Los^îs oonâîtzîî înî^inls sînDr

1r - , x -- (x)^ , x-(x')^. , (2.II6)

unâe sîsmsnîLîs mn^iîoîî (x)^. îisboîe 33 VSiîîîos s^nîîîL'dSQ 

âîn isihia âs îoi^n (2.46) 3 îonotzîoî îLMîoiîî onîluLLinIo, îai 

msrrîoLL (x')^ ^6 LXPiîl^â în î'unotzîe OL vîî626î6 äs In înOLPUîU.1

oîoonîi'îî plin I6în/)îî 6 6 (2.62).

12 60 31 L0 6 :

tz-L''^ L^>3 ^p( r-IL )^ ^H('L )6^ , (2.119)

îuiponînd oonâî^îîle ( 2. II'Z) , :

(x>k - lL öl lâ Ml ^p( 161!

(2.1Lo)

? «2 --- ^ ou.^r^-D^^Cr ),i'î

vîn (2.12o) 36 odhînL:

0^ - ^(D^. -
o ' (2.121)

6? - x-^-^x')^ - >6^

Inloouinâ (2.I2I) în (2.II7), 162011)3:

' - ^^oo6^(î-^)^ * 3^p3-r^r"'^â')^

Ml^î-^ ^^CL^â'î (2.122)

?6Ntio âsDLim.înnisn QonäitzHIoi Î5l1tziQlL P6nrio oiulâloiol în- 

leivoî L'î (linele 6ouâ oîoonîlî 00N36031-IV6, L3t2 NL063L1

L3 o..r.îool6)5 6 vnloiîle ^'' monLntoI

oo 16ÜVNN23îo316 înosOnruIoî oîoonîiîî OL Oi6înnl ic-i-I.
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Llomsnrul r^^^ rs^ulrä on vnionrsn VLiindilsi r ^imsäi^r UlsUN-

rOLIS' ,"UO5Ü6Nru1ui r,^., psnrru QLI6 Süts inäspliniril ZZLl-irntSL in 

rslntzin äs i'ormn (2.46), IQ OLIS OOLläoNÄtsls ^snsrnli^urs LU. VL- 

rintzin in ricup äL-tL 6s (2.122). DupL 6Lrs.rluiNZ.r6L LOS^rui iUOlusnr, 

3S Ovtzinsr

-1 f^'^l f- su^.

(2.12))

! 00Z

^Ic

L^( )6^î .

^onäitziils Qn -ui^oLiss. sisrsmului vibropsiournnr 3n iis ps- 

rioäion, Lvunä OsrionäL un wuiriplu rnrrs^ r nl psrüoudsi i' L 

iortzslor psrrurdnronrs- sinrr

- lx)^^ - (D^ - Xo - ° .

(2.124)
Ilnpununä Qonäütziils (2.124) In (2.12)) ZI odssrvinä en psniru 

lunrrisüls äiuLONLls 6s ivr'sUÄ (2.1o)) 3inr V3.1ndü1s ior.7iu1s1e äs 

rrnnLionunre oorsLpunLnrOLrs L'unetziilor rri^unomsrriQs odi^nuirs, 

rsLulrä r
- ( ^K)â î ' I(^)^ 1 - ft U'^ ^I..-^(^ ?r 2)F, (2.125)

ox t. ox u.

2L 2^2(1 '1')^-^ - « ^2 - LLU (k- ^"^2 (2.126)

in OLIS ä-LU sxpiilULr virsLsls 1L ezL'ir^irul oioonürülor in iunotzis 

6s osie 06 1n inospurul oiOQnirilor PS d32L rslL^Iilor 6s ioilUL 

(2.62) Zi s-n norni:

6.- 1 Mi I?Cr-^- - 6^CL )6^l. v-
(2.127)
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3^ - 3IN s pCL IC! >3^

vsonisos 6^ ZI Z2 6epln6 6s 1^., 6In (2.125) 26 äslei- 

-nlnn slsmsntsls süLliIoII x^ in'Iunotzle 6s 1^, ILI 6In (2.126), 

oujM InIoonIisL mnliloll x^, le^nlln poxItzlL QlQismnInI vldio- 

psionlLNI In M^sntsls In onis nn loo eloonlills on Inno^Is 6s 1^. 

Ilomsnlels 1^. In esrs an los oloonlills 36 6slsimInL 6In oon61tzla 

QL ^6lii6ntsls mLliIoII Xo 5ZL VLiIIIoe 6LnIIlLl6L 6In isIntzlL äs 

loil^n (2.46)r

O (S.I2S)

Itznil'u Qlsls.nnl VldlOPSIQLtLNl OONQlISIkli InnotzlL I Q l6Mlu.lI! 

INllLl'lLls 6Ql6 1InlLiÄ In QOO160NLl6I6 x^ (^ - I,2,...,n), Illnä 

6ü lorlUL âln relntzin (2.)3).

6s cronsiL^n QU ro^Ltzille (2.12)), (2.126) ZI (2.126) KZprs- 

Llnlä conältzlUs 6s 6Xl3li6Ntzu Lie MlZQNlIIoi pe^IoâlQtz Lis 3l6-ds-7 

nulni Vld^üxe^QUiLNr QONsIäs^L'd. OIn LQ63I6 QonâItzII r^sdule 3L 

rsLnI^s VLloi'I Ieu1e ^en^in x^ ZI . Ds 336M6nen, äLQL 

eloonI^Hs QL IoQ Inrre Q ^i-pu^IIe 6s lHL36 5Ü^ ZI , rrsbuls QL 

I'Ie vsiIL'lQQrQ ^slL^Inr

x._-x^,>ü (2.129)

Qo^63 9LN2â^d()L^6 islu^lsl (2.46 L) penrin I'LNQ^In le^Liu^Ii unIlL- 

rs^Ll6 (2.I6).

In Q22U.I In QL^S lOitzels P61 t LI du Io LI e sini LIM0NIQ6, Lvlnä 

expisQlHs (2.II2), Qonäl^IIIs 6e sxlJien^L nie -nIZQLiIIoi peilv-

6los pentin slsrelnul vIdiooeioninnr Q)i

2^ - (ii-ir)L -îâ. (-ââ)^'x 2iâl 
O 3x ! ox e

1 3M(I r -^-) - s 1 3M(Â r

U3l66ILi 3 6 6XPlI(.'.U 9llnr

. 003(4)1.. (2.1)o)

) 3 In (4)1^. -t-
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4- co 003( Ti 1 3 - 60L( ss I -^7-) ^,'^x' (2.1)1)
----- . (4) x ----- co o

1.ri OLi-s-'s noisl:
ö - ^'^ (2.132)

31 Ln sossl 02.2, 61n rs1sd11l6 (2.l2o), (2.131) ^;1 (2.123), Irs- 

bi^1s sä is2s11s vslor-l ^65i.1s psni^u 1^., x^. x^ 81 sä l'ls vsi'1- 

HeslZ. 2s1stz1s (2.129).

0onä1§111s äs sxlJlss^L sie nl^oLrllo^ psrloäles psril^u.

82.31 SNl.11 vldl'opLIQlxlsNl QON^läs^^l 3-SU sxp^lmsl 331^61 1ncLl 33.

3S ^„13 Üs1sin1ri3 U30L' PLr3N6ll11 1rs03.r.'6Q6 N3"drl06L

m s31 e 3l3.,)N3l3 ) 1 1uno()23 1s^11u211 UNII316 2 3ls 631 s 6s Io2ns

(2.33), N3l2l062 61n (2.62) 6^v1ns:

(2.133)

1'11i2ä N2lr1es äls^orinlL. 1»OU<otzlL N3.1l1olQls (2.123) Q0N6uQS 1s 

soustz111sr
)I3

_ n s 3. 7
2xt -- 1 5L., ------------- >-----------1 ." K-I I. ^1 Hb ^Ln j

»- 1,7,.. . ,1-1,1-t-I,.. . ,^-I,.)i-I,.. . ,n ,

1.11 11n (2.126) I62U11L:

n I n 3
^kî V'Ls Lp
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Il--I t.3-1 ^9 >»

5,n enr>8 rsprs^intn sismsniul eu inâieii k s äin

ranirinss ?i b-3 noisir

..iis s k sin p^(-t I
2

.i, -i- ri' 
2^ _

^l<

(2.IZ6)

nin pg(^ -i^) ^^('L)ä'L

DnQä ioi'tzölS 96r^urdLtonrs 3in1: nrnonioe, nvinä 6X9.r63i2.Is.

(^..112), oonâitziile äs sxiJ^sntzA âie .ni.^oä.rüor psrioäies, äsis

äs (2»I)o) 3i (2.1^1), oonäuo IL 60Ul.r^iil6: 
n

(1,2 ,..., i-I, i-»-1^j-k-1,... ,i2 ,

' ^ic! " M.
I 77^

LO(2I ,

12

3-1 o ->-

(2.IZ7)

"<.c- QV3 co r^.'
3-- I îI

I2-I I S^I <»)

IN 62.3UI OQIS 0^9l2 PS IOU r Q0IS3VNNä6 CiOLNirÜ 

corpulni ätz MÄSL 171.. eu Ii!iii1n1)or iix 1 rsI^tziQ pentru l6Zä- 

ru.rn 23il5-d6rc2lä 69^6 äniä äs (2.4)) > Q^ucdorul eärsin eonäi- 
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tziils äs sxistsndL nie Qi^oLriloi 9siioäiQ^ Lis sists^ului vi- 

diopsiQuiLNi ss sxpiiM in >aoä anulo^, uvinä sxpissiils mLtiioiL- 

1-3 (2.-I2)) (2.126), äasn iortzsls 96ituid3t0Qis sini: 96iioäiQS

0L16QL1S, 3LU sx9issii1s (2.1)o) di (2.1)1), änQL ioitzsls 961- 

tUIVLtOLIS sint uimonios.

2.4.2. Zjstsms vidiopsiQutLNts lininis Intis QiOQniii, 

Qu n^oiri2uis visQousZ uniioimn, Qu o oufllä 

psiQUtnntL, Lvinä' n ^luäs äs lidsitsts.

IN^QL2Ul in QLI'S L'oitzsls äs L^OitlLLIS visQOLSL NU SS poî 

ns^Ii^n, SQUNtziL älisisntinIZ. !7intiiQiLl'i L midouiii sis! Staului 

vidio96iQutLNt intis äoun Qiooniii Qonssoutivs ssts ästn äs 

(2»)6). Ou u^utoiul iTintiioii moäuls (2.9ä) ooiespun^ntonis sists- 

I^ului ^ÄIN LMOitiLLIS visLOQSZ., siSQtUINä tlQNSi'OIMLiSL äs 6001- 

äonnts (2.A9), L06LS1Z. sountzis so sx9i'iia<i sud iorm.nr

î L ? * r? ? - 0 - (L.I33)

In .^SNSIÄI lintiiesL NU rs2Ult.i äin^onnln, nstt'sl inoit,

in N06S1-6L2, souL^iils äilsisntzinls uie^ 5iiiZQUiii NU SS oot äseu- 

'9lQ, s1s iiinä ouplsts piin iOitzsIs äs nmoitiLLis visoOLSL.

LxistL 6L2Uii in 6L16 slsmsntsls .'antii-oii 0 slnt P1O901 ionLls 

QU s1smsnts1s NLtiioii k SLU QU sis^sntsls I.i.ntiioii m ^;i in 

UQSStS QL2Uli SQULtziUs äÜSiSNtziLlS uls 'lli5)QZ.lii SS äSQUplSLLN. 

I/I 2QS, QN2Uii SE 9PUN6 QU sists^ul Ä1S LMOiti^Lie visoonsL 

uniloilttL. Ds sxsr/1p1u, äNQL L^QitiLNISU piovins äin 91001 IstâtzUs 

viSQOLSS sis lint elisi sloi s1smsntsl0i äsioilNLbils, SS 90nts smits 

i9-)ts2n unsi sil^iliiuäini intis äistiiduhin 9niu5nstii1or QLiLQts- 

ii2inä slL3tiQitstSL ^1 äistridutzin pni-iinstiiloi os QLiuQtsiiLss- 

2N NIllOI tiLLISL , sstisl inoit iS2u1tn:

- 2oL!c (L.IZ9)

In :.io6 Lssmânnîor, 6-iQL nmorrlLnisL ciniors^s slsaîulul ko^tzs-
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leLisisn'ds In ^iBQüiSL 61 > r vlslsnulul In msälal In en.r6 

ns äs^lLSSÄ^Ä, eoellelen^II os n^noillLn^L sini piopoitzlonLlI eu 

NNI'IIII116 nnneloi:

Q^. - 2 M. (2.14o)

In eele nnl IlLQVLNuL QNLUrl, QL Io QQUl ^Ilpuil QL NNOlllQNlC 36 

QUNUlLLLN. 3311^1 Inoll MÄllIOSQ 6 6 NN)Ill23IL 36 SXprllilN . QUd 

IQr llin:

Q - (2.141)

In 3063^6 Q32UII, IL2UliN:
:N^ (L.I42)

UNÜL L 63^6 Mü^nlQL äln^onnln, QL:

V I n6 L ILMSND 6 IL :

^3 ' 3-I,2,...,N. (2.1-14)

lenliu nIn^s.lL eu QnoilInniL vineo33'1 unIIoinL, LQUQtzln äl- 

iLKn^lLln nnrilelnin (2.II2) äevInL r
5 * 28 r î - Lî"v^( ^.) , (2.ins)

In eure 6QU2tz IIl6 (I Il6L 6N^ Inl6 LLQUolL-dS . n'o rlnä:

LX?!. - Lr)-

0

0
-L^

6

0

2
-L N.

... 0

. . . 2

... 0 (?.inä)

0 0 2 -e,^ ...

!^I LlLQ^uInn iinnnIornLisn ^L eoL-räonu^L:

î - LI? (- Lr)u , (2.1^7)

LQun^In (2.14^)) rL^uI^n Ü L Io INN î

u (^?" - L^)u - LX? (6 ^?(I) <(2.143)

Nn ütnbllilCÄ LXPILQlLl ( 2.14 3) ) 3-3 d Inur 36L.NN 06 ioln- 

^11 ^L Svlâenrsr
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^LLk(- L r) - - k LXk(- Li) r L t) -- L t) .

(2.149) 

O60Q5SQS, In ZSN61LI, ^Oltzgls äs LMO.1 i 1.2 Ä16 vIs6023L 06 LOtziONSL- 

22 In Llsismsls vlbiOpdiouiLNis LU vuloil miOl, Oosl'I.Llsntz II S5 

yl älri (2.1^4) Lini mlol, 23ilsl Ilioli 3lni InäspIInIis islu- 

tzIIIs p^ > pentru ioLis vnloills Iul 3 6s Is I 'Iu n. 

^068^6 islutzll sLni InäsplInlis, äLOL 36 VSlIIIeL UlMLion^sIS 

oonältzII:

cL ------- -------- , , (2.1^0)

unäs p^ 63^6 PUlNUtzlL PIOPlIS OöÄ Mâl mlOL 3l 65^6

PUl3Ltz1.3 VI0I>^Î6 0LÄ lUUl. ALI6 .PSQ^IU 1'313. LMV I'd 1.2L r 6.

Ou 366^1)6 Qvnäitzi^ I.QdspIin.l.ts, 36 903^0

In ML^lIeSL ÄlL.'OULlä ^1 216 61 65N6 i 6 16 :

, --- 1,L....,n. (L.I^L)

Inloouinä (L.I^I) 'In (2.143), 36 QONUlLlU 62 206231:3 66U2^l6 ML- 

63^6 äs L'orma (2.1c>2), pen^iu D216 COMOonsntL l'ortzL'krl 

suis ä^rs. äs (2.I1I), Ini QOMPONSNlL riLN^ItOliS 36 SX^rlmL plin. 

(2.1o4). U1MÄ16, 39 PO Li 6 3 6)/le:

u(l') - 3II^( d.i)o-»-
(^.ISZ) 

î 8Xk( L'L)^1 !u(I--; )1^?cî lâ'î

linLnâ 2SQML âs irLnsl'ormârllL (s'.°!.<17) --1 (L.99)', rs^uIîÂî 

x(r) - (L LL?(- Lr)i ÜOL(!lt)Ö.
(2.194)

v 2" -^L!-î( r-1 )1 Il( )> ) âr
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D6OLI606 6 61î V 3 'dQ 5 II I 2 p OI "6 2 3 ix Q 3X3163Î6!. (2.1^^)

6 63^3 äe:

F - L 3XV(-L t) -i^LOZtkt)^ 4- 3I^X.t)Ü2^

-4 R ^LLK"i)ll i 4- 60S(Qr)L^ 4-

4- jt tt'^-s-L Mk ^-L( r- "i )^ 3IK i-1 -1 ^ ) Z'r

- L (r-'i^LOZ 2( r-'L )^ )ä1 , (2.1^5)

oonäi^lllL liiltzlLiIs (2.II6) 36 âslsmilnâ CONn^rii^Is Li- 

bl.^3i6 6lri 0^ 0^, eo i s 3x3.12231:0 5116 intevLiulul âs Unp

(^.^,r,^^) älnlris 'Ü033 eioONii'i ooQ36Lu^^V6, 'lc-^SÄ mi,)Q3riI 

.'5.^1 31. L063'L 2.3 1^6 IV 31 6 1 3^10 I62.U 1.1-3:

4- -!"^ Z7>: k( :-^)1 4 ^r^'^^^I4 k( 1-t. 1 t^(x')^
— — ----- !c — ------------------------------------ j. K 2 2

- b 2 ' ix? (r-r i.-x )^ ^>cr )ü^ .

(2.126)

3 13 ( I^)o) P31-3^3riii ( x) - ? l- ( >-) ,..^ ^6

23 ^33^7-373-. Ll.333lr11 UI33133I6 71 3!. .. 33 0 3 3 1. I i I 3 ( ? . 12'1 ) (1o

'.Lll36i-2i 1,3rs 3 Ql 3 231 ii , 33 0Ü1l3 2 )!. : i 1 '. I -? 3? 3x1.3^31^3 313 

.'i'xilll)! 3siîo6i23:

(l. IS?)

... " ^23 - .,.1. - L (r.is'6)
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M( e r'I) -- L rr) LX?( - L

Li - L ^LOL(krr) - r'I')^ - L oI^Cn^)

L^ " SIL(^r) L ^oO3(^^rI) - Mk(-e rr)^

WI- -i,.)^ L0^^(1 ^^?(T )äH

I^LCL -r^)^ ^M^cr ^'i'Ck lä'r

Vin (2.197) 36 äetLHüinä vi^s^ele In inoopuLuI Oioonii'iloL 

on innoxii cie ini äin (2.193) ro^nlun po^I^in 3i3 ^dlwnlni in 

s20M65iusIs in 0316 NN loo oiooniiils. Inloonini 6l6^snto!.6 ^^rioii 

x^., Ir". (2.123) 36 oktzins 6npi O'I16 NO s)or cncprimn 6l6s^6ni6l6

ioilor - vi x^ nu'nni in ^6 pnrn.^stril onno.3on^i.

V^Io^ils N3l^v6l ZsiLr.^inn^e t^sduis 3.^ iie isnls 7! 8N veiiiieo 

r^InLiQ (2.129).

VLQ3. nlnn 3.r'noniQ6, Lvinâ ox.'^esiils

6nds 60 (2.112), oomponsnin oor^n^nn^nloni'S scuntzisi M3-

tHoinIe (2.143) r63n11:L:

- ü!Xk( e r) (r? -c^i)sin<ot - L(^L oosttr^ , (2.16^)

in 6316' 8-n no-Kal:

(L.iLi)

iininä 3635713 6s -di3N3io 11.131'116 (2.1i17) 3Î (2.99), nolutzis 

^('N- inln 3 66ULtzi«i (2.76) inl^s oloonirilö 6s oräinnl 1 71

îv-»-I 36 PO 3^6 3O l i6 Lud io illin;

ML k (r-n,.)^60L s
»

NL^ - ^I).!ln cot - 2<08 llosc^c^ (2.162)

teatru »ss^i 0^.2 ovLältzLile äs LxLuîontzL :rls .^I^LLiil-rr ps-
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rivâiQS erl6 6in iLlntzillsr

LZ soil( L )-ÜZZ(7ir'^)1 (IHi) Li
9i- .
STI. ö^ o

L(o u M T i'1)-6O2(1ii^)^2lO8 3in 60^1) 203 (O1^^ L^

(2.16^)
-'l— -1^1. c o

-' ^0 -4- (k'--(0^)3in(L)1^ -

- L (»)L eo3<Ot^^ (^^ -(Osln^i^. -4-

4- - (0^I)Q0 3 (L)i^ î^^ . (^.IL4)

L, 4, . oiLN6 vid^o P6K) nannte IIninr6 oloeniri ,

Q2plQl!6 pi'in QMoriiLLio vi3Q0N3n, ou o 0 u In 9S^OU- 

^/înâ.n ^Ln6o 66 II

^60ÄrL06, IN s'OSLr 0Ä2, SQULtzille äil'6rüntzinle nie ,

p-r^-N (2.)6), nn >i;6 po t ooeuol^, oLio nsosLLii' 5^-4 5Zy ds- 

i-s^inT solutzirr Yenern In n nQo.^iei scuntz ii ^n^^icinlL Inline äonn 

oioonl^i Monsoon tiiv e.

?6niin 6ü t,ö^ssiinn.rsn ^olutzlsl. , 36 oon3i66^n seua-

^In älis^sndInin mnrrioinIL oMo^snn: -

^X-^QX-4-^X-O , (^.16^))

I3 enis 36 OLU^n solutzll äe 

x 9 L. 16 6)

knnînâ oo^äi^in on (. 166) 34 v^il^ioe ( ^. 16^) , äupn 3inpli- 

iienren eu 6 ^0,

4 - 0 (4.?, 67)

LountziL (2.167) oni'63vnn6o unui 3iLten 66 SQNQ^Ü nl^3driee, 

.'-l OMO9'6N. ?SQ6lN n NVöN !"-) I i.,^ VI ä.i^6ri^6 06 oolu^in dLNtrln, 

66îsnninnn1:nl 5^13teninlul r^2dnl6 3N L'Z od^in^, Ääil'sl,

6QUÄtziÄ eni'nelisiiZ'dien;
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0 (2.168)

äs ^5näul 2n un X , äin oars 36 äsrsrminL os1s 2n vn1o5i x>50- 

P5i1 ^sl» ^S2 I,2,...,n). IN OL2U1 Zsns^Ll 6,1 sountzii1o5

âiis56ntzi6ls ouplnis P55N 3M05li265S vl800L36, vn1o5ils 950P5ii 

' 5S2uIlL âouZ. olis äoun oompisx oonM^ts, äs i05rnnr

1 , (2.169)

^S2 ° " bg - 1 Irg

unäs I - >^î 5S95S2inlL 3ilndolul im2^1nn5.

ImpL^tzinä iisonis sountzis Ql^sd^LoL äin (2.167) ou plinul 

slsmenl si nn1;5ioi1 pentru vnlorils 95092:11 ^1

äin (2.I67) so od^insr

-L -«- L^bl " ö , ^ ^0)

^s2 - ^--2- -^s2

?iS0N56 äin souL^iils lNntrioiLls (2.17o) 56 0562lniâ NN .3I3ISM äs 

a soun^ii nl^sd^ios IlniLi äspsnäsnrs on n-I nsonnoJonis, äin 

0N56 86 äslrs^mlnn slo.'nsniele V6ol5^5ilor 9509511 ?1 ^g2'

0N5S LN P5iANl slemsn^ 6^nl ou I.

V60Ä5606 5QLl5iQil6 m, o yi Ic nu 6 Ismsntsls 566ls , 562u1tâ 06 

SISDSN^SIS OO5639UN2N1065V n1s V60t05ll05 O.rOP^II ol ^^2'

5.N 61'656 äs P5imu1 slslnsnl) V05 ii yi sls oomolsx OONM'^N^S. 

?6 d626 L0S3l!6i od365^6h11, 36 pou^s 805isr 

^81
(2.170

^s2 " i ^sl

NN 0656 M6t5l066 OONtziNS 9-65^116 566lS Ll6 sl6M6Nî ^l05 VSO-

1o)5ilo5 95OP5ii 00N8iäS5ntzi, nvinä primul sls.^snl 6Z6l ou I, 

iu5 MN^5iO66 oontzins 965^11s 1lHU^.iN656 nls 6063^056, LVINä

P5i:nul slsmsnt 6^31 ou' O.
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Inloouinâ (?.l6i) ?i (L,l7^) rn (2.l7o) Zi sepurinä pLrtzil« 

reale h?i osle irnu^inars 6in eouL^iile Mirioiale 0216 re^uliä, ss 

poi exprima relațiile:

e Lsr^°-2 e^i -- ö ,

(2.172) 

^gL-2 e g^gM^g^ i L g-<)L - L^o ^ -- ö ,

oare por ii iolosire peniru âsierninurea ele^enielor ^luirioilor

Ou a^uiorul veoiorilor proprii, ^eiermina^i os laui sus psri- 

rru ioaie Vtiiorile proprii als si^e^uiui, se por oonoirui 6ouâ 

raLirioi moâale, avinâ elementele ooreopunLâtoare oomplex oonZu^ater
-I "II ^21" ' ^b1" ' ^nl II " i» ^-1 '

(2.17))
-2 "II ^12 ^2?.'' ^32' ' ' ^n2 II " -k â ,

UNÄ6 0-2U i'olooir noiL^iilsr
-R " II IU ^21!' " ^s!i' " II '

,, - - _ - .. (2.174)
- ß I) n I>LI' - - ^sl' " A

^'olosinâ mLrrioils ?i , eorsopuu^Lrosrs p^rtziior 

reble .-^i imuginsrs uls murrioilor moiois, pe d222 relu^iilor 

(^,172) 2S posis sorisr

in -o !! - o - 0 ,-- —— — — —n— - —ti — —r— — — —r— —
(2.I7S)

-2m ^0 ^(L^-il^) -1-- 0 ,

in 02rs L esie ^uirioe^ 6i2^ono.l2 ou elemeniele iur ti 

(^. ^luiriOLâ ÜQ^orinIä ou elsmenislo ( 3 - 1,2 ,.. . >n).

Itsiâtziils ulurrioiale (^.17^) in^IodenLu rouis relu^iile âs i'ormci 

(2.17i) peniru ioZie valorile proprii ule sisisnului.

Orilioinâ marrioilo ci-roâals (L.i7î) Zi luairioile âiu^onals
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^i^) Hl LX^( ps ds2s ^slstzlsl (2.146) eu.

s^smsn^sls eoi'sspusLstos^s vsloille^ proprii (2.169), L0liu.tz1.s L^E 

Qs^sls a seus^lsl (2.169) ?l, os u^msrs- soluhls transllorls eo- 

I'SSPUNLLtOLI'S seustzlsl <2.)6) SS posts sei'ls suk ^OI-DLi

ZLL( ^^r)I^ ^2 M?( ^t)I^ , (2.176)

In es26 msirlells OS slsmsnto eenstsnls srdlir's^s.

1'lnLriä sssms äs L'splrul es pssiru L'unetzlHs Da1i?lQls1s äs 

^orms (2.146) stinr vslsdlls formulele äs t^srisL'orsasrs eo^ssxunLS- 

1.os^s ^unehlHo^ 6Xponsn^1a1s 0bl5-Qs1ts, sxpr-ssls (2.176) ss 

xosts svrls sueesslvr
x^. - l^)LX?^(-L-». Iti)^ I^ > (2.177)

-> (-)^ - 1^ )M?s(-î - -—n —
- ? r) ML(Lt) -»- L. 3I»(kr)^

^603(ki) - 1 3IL(^1:)^ 1:)^ L^03(dl!) *

-»- 1 3IL(kt)^I^ - I^OSCLn) - i MCLl:)^ -

- ^„LX?(- k i)suO3(k1:)(I. > 1^) -»- i 3IH('ki) (I, - I„)1 ' 

^W?(- k r)^i 603(kt)(I^ - I^) - 3IR(k1i)(I^ -t- '

Oln (2.177) I62U11L SS Ms1:^1s1l6 n ?1 ^2 t^sduls SS 

slsmsnlsls S0^6SPUN2SiOSI'6 somvlsx son^UMls^ ssrL'Zl IrisLt

SS posrs ss^lsr

1 1 (2.178)

UI^ - - Lo

un6s mslrisils 0^ ^1 0^ su es slomsnls eonsls^ls srdltisrs

iss1s.

Inloeulnä (2.179) (2.177), solutzls 1lSN2l^0^l6 L slsro-

i-islul äsvinsr

e t4603(^1)^ -»- 3IK(^r)Ü^ -«-

-»- ^Lxx(-L 1-)^003(kr)6^ - 3I^(ki)Ö^^ . (2.I7S)
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?sni.ru âsisnuln^rs<A solutzlel n slsismulul, eorsspun-

sLiOÄ^S svlutzlsl PLI'^louIs^S s SQU^tzl.sl Dni^lolnls (L.)6), In 

OLLuI Zsns^al In osrs lortzsls ps^iurdnios^s sini psilvälos ou 

sessLFl xsrloaäü 'I' ss vs lolosl msioäQ VL^lstzlsl oonsi^ntslo^. 

3 s e^uiZ. solutzls äs Normerr

x^. " -Ii LXk(- er)^603(Ät)^ î M (7^ ilicei

îl ML(-?i)^w3(trr)R^ - 3M(kî)l(^^ . (2.I80)

In oo.^s Dsirlolls Fl ^2 eontzln lunstzll äs ilmp, QL)?S U^MÄLLä 

SÄ 1'1.L dsis^minsis 6In oonältzls. OS (^.I8o) sa vs2?IllO6 sONL^la äl- 

L's^sntzlsI^ mstrlolsls (L.)6). vsosrsLü äo^lvaiL In rapo^ ou. llmpul 

L 6Xs)r63lsl (2.I80) 63ls-r

-»- LiKdir)^^ -«

* (îkK - ^iL)M(- Lt)^605(kt)t(^ - 8Mkî)X^ i-

î ^ZLL(- Ll:)^ÜO3(^t)R^ -,-

îlML("î- 3i«('5i,)t(^^ , (2.I8I)

SS c^nl împuns oonäi^lLt
î 1i)^3o3(t^r)^c^ 3i»(7lî)^^

îl LLk(- e - 3M(kî)^^^ - ö. (2.ISL)

kunlnä QONâl^lL OL (L.I3o) sä vsi-llios (L.)6), äupL es SS 

enIenIöLLL x^. ' Fl tzlnlnä S6LMÄ äs (^.17^)» rs2U.Iiât
-(î^K -<-îiMZ^(-t)(003(^Ei 3l«(îîl:)^ -,-

- ^8)M?(- L t) ^OO3(kc)«2 - 3M(îit)^^^ -- m"^

(L.I8))

^vlnä In vsäs^s OL sliLlrrlQSL 6s1rs nssln^ula^ä, äln (^.I6L) 

yl (2.13^) ss âslsrmlnL msl^lolls su äs^lvQ^sIs lunOtzllloi äs ilmn 

nosNNOsouisr
- - E( T i)^3I»(kl!) L08v"Li) î^ ,
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(2.1S4)
^2 i) ^603CLu) - 3I«(^i)»^ s"^"^ ,

in oa/s S-L noialt

L - (^.A * ^Z) - (2.13S)

vin (2.134) 3« äs^siminn Dst^ioils î(^ Zi L^, »vina <rn 

sisLbn^s i'nnstziils äs iimp nsennvsouirs. Inloeuinä nssslrs mn^^isi 

in (2.18o), ss vdtzins sointzin iortznIrL enn^nliL, sni's ss ponl:« 

sxp^imn snd ^o^Dnr
X» - ! s sx? !^- L ( r- °l )1 31« !^( r-"i)1 'L )ä^ -

- s" LXk s-L(r-"i )^ 603^(1-'r ^L''^m-^x('L )ä^^ 
z—I. 1-k -I- - -I

Zx? L ( i- )^ 602 îtr( i-'r )^ 2"^^ 'r )3^

Mk^-L d-I )^ ^L"^m"^?CL )ü^ .

(2.136)

?iinä ästsr'minnts sointzin iraNLidoris (2.179) Hi solutzis 

io^tzatä (2.136) psn^^rn sistsmul vid2?op62?LulLNi eonsiäsrLl» ss 

p03^s iacro sruâinl wiZcrärii sislrsmulni inirs äouL eisoniri oon- 

sse'^ivs. iDpuninâ eonâitziils initzials (2.118), ss äsisr'minL 

eonsrnn^sis äs intsjZi'Lrs äin mn^^isils 6^ Zi 6°^, asiisl inoir 

1sZss miZoarii sistemnlni vibrOps^ournn^ inlr^s criosnirils äs 

0'cäinnl lc Zi ic-t-1 äsvins»

> L ( t-1)^ 31« ^( r-1)^ "( ) â ^ -

- LXk s-L(r-^603 )ä^-»-
!. 1 li
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- -

ML(r--r)^003^(1:--!)^ )ä-L

s ML^-r (r--r)ä7^ , (2.137) 
l 1^ -R -I — 1

L

»rnäs s-au Lolosil; QoIrL^ 1.1.1s r

s. - I - ^^(^8 ^ü) ,
1 -. 8 -1- tt I (2.I8S)

Lx ° L"^(^-

VsisrDänInä äln (2.137) pa^ams'dr'l.i äs 1s

olosriliäl. u^mL^os^s ZI ImxlLnInä Oonääk11.l6 (2.124) äs 

jpsräoä1.Ql.1;Llis a DlZoäril, ss odtzän oonä1tz1.1.1s äs sxlgtsritza sis 

mlHQZi'I.loL psrlväles psn^i-u s1s1:smu1 vldrops^ou^QQtr eoriLilas^air

-î-K^b - * il - L-Lq^.^ -

- ( -D^ - L^<r, » -s> ' ^6 ^7 > ".LS9>

-L« î. - LiL, - b"»° ^9^ °s '

. <-.79°^

îrr oars s-au kseut no1ratz11.Isr

° LX?( e r'^)^LIU(^r?)2^ LO3(kr'L)ö^^ -

- ML( b ^^)^LM(îir1')ö2 - L03(krI)ö^ -»- L^

L^ ° LE( rr)^0Q3(drr) - 3I«(Lr^)

1-5 --- ML(L rr)^3I«(Lrr) 4- 008(krl') -Ț.^ (L.ISI)

s- -> l- 1 -I -I-2^^ ) LX? ^LC; -i^)^3I8^C(>-r^)^s m ?cr )3^1
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1 ML k ("L -t^)!LOZ.^N 2 kCl )â-r
^ic

L7 - 1 M^L (1 -i^^LIR^C;-t^)^ ^L^m'^cr )âi 
^Ic

.i >ir
Zg - ML^î (>( -t^)^603^ -i^.)') >)^ ^L^m-^cr-â'r -

^!c

^asa ioi'tzols psr^uidaioars sinl armonias» avinä sxprssii- 

ls âalrs äs (2.112), sompsnsnlra iorhaiä a solutzisi souatzisi äi- 

Isrsntzials a QiZoLi?ii sisisDului sais äs iorwar

x^. - -»- . (2.192)

?nninä sonâitzia sa (2.192) sä vsi'iiios (2.3b) ZI sisoinlnä 

iäsn^iiioa.r6a eosiisisntzilor Ini ooa(0i Hi sink)t i-sLnirar 

(k - -»- O) Q -- 0
(2.193)

-(oe ic. -<- (^ -co^x? -- ?0

In ^rsla^iils (2.193) ssl pntzin UQL âlQ matiäsUv e
- (O^w) sstt- QSslQZulL^L. In LSQvral, In OLLU1 OONsiäs^L'd In 

QL^s scrnatzilla ää^srsntzänls als QlIcrârlI sls1:smulnl slnt suplats 

xi?1n ^O^tzsls äs aw0^1;l2a^s vlssoasâ, mairlosa äs amo^riLa^s v 

ssls nsslngula-a Zi nu äspinäs äs pulsația io^tzslo^ psilu^daioa- 

is, asîlsl inșii: äin (2.193) ss ovtzins;

tk. -- -sco o -i- v7-(1c - ^w)o"^(Ic -

(2.194)
X» - 2-1(k-!^m) i^Q -». -^7-Oc- L^m)a"^(lc- ^m) 1 o .

Vnp8l âsî seminal sa solntzisi io^^ats, ss siss1:nsa2â In moâ 

QNLH.0L sinäiui DiZoa^ii siaismnlni vidropsrsnlranl: Inirs âona 

siosniii sonsseniivs. Osnäitzlils äs sxislrantzä als wiZsai'ilv^ vi- 

diops^sn-kants ps^ioäios psnirn asssi sa2 rsLnlla äin 2s1atzii1sr

* (i - -

BUPT



- 74 -

f 'T'* l' -.1 0 1 —-d-t-lr) (^) ^ dcod^,.^(i..-s ^(ir^os c^t. -
I. Zx gx 1 1.-^4 —v —n —2 X

- L^3in M1:^) (2.195)

<L<

(L4 - 2.^ ^Lz) cot^ 4 L^slri c^) -«-

^L^)2"^d^oosc^>r^ - ^sin^t^) . (2.I9L)

L.4.4« Llstsms ylbropsroutsnts Ilnlnrs Intrs cloonlrl, 

ns,nmor tlssts, ou äouL oupls psroutants, svinä 

n ^r^äs äs Ilbsrtats

?sntru slstomsls vlbropsroutsnls ou msl mults ^rn6s âs II- 

bsrtsts, nvlnâ âoUL SĂU MLl Quito 0Upl6 psroutsnts, LNS.II2L MIyOL- 

rllor vlbropsroutLnts psrloâlos ^I, prin urmsrs, sLadlll^gJ Oorr- 

âltzlilor' âs sxls^sntzâ sis LQSS'doi' miHeLlii p^rs2lQtL ä-IIlLuIIätzI 

Zpo^irs âs Z-kuâluI Lrlstsriwloi? vIb.ropsrQuts.nl6 ou o sInZurâ 

ouplâ psroulsQtL, âutorlts posIblIIIZ.^ II sxlstsntzsl unor 

msrlts âs Dl^oärl vlbropsroulanls psrloâlos, osrs oonâuo In oon- 

âl^II âs sxlstsntzs âll'srlts. ^stlsl, in os2ul slslsmslor vlbropsr- 

outanls ou âouL oupls psroulants, pol sâ spsrâ ml^osrl vldropsrou- 

tsuto psrloâîos ou oloonlrl numsl Lnlrs oorxurlls oorsspun2Lloars 

unsls âln osls âouL oupls psroutunts, pentru onrs stuâlul ss sl'so- 

tuss2L LNsIos Stu6.1ulul slstsmslor ou 0 slQZurL oupls psroutsnts. 

Os assms'nsL, pot âpârss mIZoârl vlbropsroutLiits psrloâlos Is osrs 

intr-o p'srloaââ a mld^ârll ss sxlsts oloonlrl uuoosslvs arultlpls 

Intrs oorpurlls oorsspunLntosrs unsls âln ouplsls psroutLnts, urma­

ta Is oloonlrl slmpls suu multlpls Intrs oorpurlls oor6spun2Ltosrs 

oelsllalts oupls psroutants. Oonâltzllls âs sxlstsntzs sis sosstor 

tlpurl âo nrl^osrl vlbropsroutLNto psrloâlos dsplnâ âtz orâlnsls âs
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muItlpIlOliats Lis eloonlrllor suQQs^Ivs diritas oorpurlls oorss- 

pnn^aioars Ilsoarsla äin Ogis äoua QUpIs psrouiants.

In moä odlZnuII:, In sasul slsismslor vldropsrnuianis on 

mal mulis oupls psroaianis, ss lass stuälul psniru an annmli IIp 

äs mIZoars psrloälQa, Oars prsLlnta Intsrss psnlru apII.QK.tzII.

In Qaärul aossliul para^rai, ss oonsläsra an slsism vldro- 

psrouiani ou äouä QUpIs psrou-danis, oarauisrlLai prlntr-nn moäsl 

äs Iranslatzls» la oars prima snpla psronlanta Qorsspunäs Qloonl-

rllor älnlrs oorpnrlls äs mass „ »z lar a äoua ouplL

psronIanlL Q^rsspnnäs Qloonlrllor älnlrs oorpurlls 

(1'1^.^.4). ?rlma Quplä psroutantL süts oaraotsrlLatä äs L'unotzla

^>2 2

IsMiurll unllatsrals i^, psniru 

OLIS 63rs InäsplInIiL Isladlar

0. (2.197)

Iar a äoua supla psroursntL s^is 

oarLoisrlLaia äs iunetzla IsZa-hu- 

rll unlla^srals » psntru oars 

«sis LnäspIInI^a rslatzlar

x^-t- 0. (2.192)

In ^slL^IHs (2.197) ?I (2.193) 

sini InäspIInirs sZaliratzlls In 

momsntols In Qsrs an los QloQnIrl- 

Is. ?sn1:ru slatsDnI vldropsrou-

îani oonsläsrai ss oanlra mIZoarlls vldrQpsrQutants psrloälos 

pon1:rn oars inir-o psrloaäa a ml^oarll apar Qloonlrl snoosslvs 

Inirs Qorpnrlls oorvspunLätoars ouplslor psrsn^anis ällsrlts.

Isniru ainälnl assainl IIp äs ml^oarl vldropsrsnianlis pe- 

rloälQs, ss QQNsIäsra» In primul rlnä, oaLuI Z^nsral In oaLs 

L'ortzsls psrinrba^oars sini psrloälQS oarsQars, avlnä aossa?! 

psrloaäa I. 3s prssnxnns sä QlvQnirsa äs orälnul k ars los In- 
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trs QOrpUrils Q0rSSPUQ2LtoarS vrimsi oupls PSrouirLQts. vs0arSQS 

idrs äouL QioQQiri QOQssQutivs IsZsa mih-oLrii sis^smului ssis äs 

iorma (2.117) ZI QOQäitziils iQi^ials als mi^oLrii âupL QioOQirsO. 

US orâiQul ic sini: (L.113), miZOarsa sislismului vibroperQUiLQt 

inlrs doQQ.-i.riIs äs orâiQul ic -Zi îc> I ssis OLraQisriLLrä priQr '
X - 00Z^p( jr"^(x)^ 3iu ^p( r-r^)^

> x-^U-^ 3IIi sp( i-'k, )1 )ä^ ,
(2.ISS)

- L: L Li« ^p( >

î LO3 )^ ^'xCL lä'L^

UQäs viis2sls IQ siir-ZÜul QioQQirii cis oräind ic ss sxprimLi in

iQQQdis äs viisLsis äs Iki. insspurul QioQQirii r)riQ rslL^iilst

(x)^ -- (x)^ - (I-i-tt^)
3x

(Z.2oo)(

Oodor^ Q0Q3iâsrLtziiIvr LQ-derio^rs, siooriirsa uraiLrogrs, 

aräinul srs los inlrrs oorpuriis QQrs3pu.Q2Lt0Lrs sslsi

äs L äoQQ QUpIL psrQQtsQtL, ^omsnrQl in QQIS krs los LQsasI:^

QioQQirv ss ädsrmiriä oa vsloarss vsrisdüsi i imsäist supsriosrä 

w.omsQrQiai psn^ru Qsrs ssis inäsoIini^L s^Lliiralrss iQ (^.193)

eu vslorils yi äiQ x ästs äs prima rolatzis (L.I99).

Vupa ästsrmiQarsa momsniuiui ^O2ulia params^rii l'inali si

idsrvalului äs irimp äin1:rs osls äouä QioQQiri QQQSSQUiivs:

1 1 f .nL Lî Mi î?( >î )^j ^?(-L lâ'î ,
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9 WZ )I ,-ctz )ä-r .
^ic

(2.2c>I)

Oonäitziils ini^ials psntru următorul interval äs timp al 

miZoärii intrs âouâ oioeniri oonssoutivs aintr

. (2.L02)

unäs vitsLSls la Li'ir^itul ciocnirii äs oräinul LL^l LZ6 sxprima 

in iunotzis äs vitsLsls la inosputul ciocnirii prin rslutziilor

3^o m ' 
(1-,?^^ -----

Si.
lc-^1 - " öx

(2.2o))2Ic^I^L gx

Impuninâ (2.2o2) pentru ästsrminarsa oonotantslor äs ints-

L^nrs äin(2.ll7), rssulta:

x - r 0.0^ ip ( t - t )

LM

(2.2o4)

* 003 r- )1 ) â .

DsvÄ^sos eioQQi^SL urmätOQrs, äs o^äinul K-I-2,' e^6 loo 

intrs eor'p^rils oorsLZpunLLtoars prlmoi cupls psrout^ntQ, momsntul 

^^2 26 ästsimins 0Q 'vsIoa^SL imsäi^t ZUpsrioar.^ momsritului

t'n^ - L timpului psutru caro sgts LnäspIinitL s^sIitstsK. in (2.197) 

eu v^Ioriis x. yi x. äin x äuts äs primn isla^is (2.2o4).
0 /

Ou QQ0L3tL vuloar's äs^s^minutL» äin (2.2o4) 36 vdtzin purumüt^ii 

iinnli äi mi^oä^ii in intervalul äs timp äintrs oioenirils äs oi- 

äinul ic-t-l r)i Ic-r-Lr
^W3 ^p(
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L" L ^â'î i ,

- !5^-r .

> s 1 'I' _ 7 '1 LOS p( )I x(1L )ä^i . (2.Los)
^tc-,-1

ksiatziiis (L.LoI) 91 (L.Lo9), implsunä ou sMliiLtzils diri 

(L,I97) 92. (7.198), finind QsnmLZ. 6s (7.Loo) 91 (L.LoI), pot ii pri- 

viis OL rslatzii ds rsoursntzä psniru oLudiui mi^oLrii Lirismului ps 

iilisivnlsis äs iimp dinirs douâ oiooniri oonssouLivs, pornind ds Ia

Qondi^iiis ini^isis. ksniru 03. mi^o^rsu. Lirismului vidiopsroui^ni 

s^ 7 is psriodiou, Lvind psriosdn un muliipiu r ai psrioudsi i' L 

ior^sior perruidL^OLis, irsduis sL iis indspIiniL,s ooriâitziilsr

î^L * rî , (x)^^ - (Dk - ^ol ' '

(2.2o6)

Impuninâ eonâi^iiis âs psriodioiints Lls miyosrii (L«2o6) in 

(L.LoI) 9i (7»Lo9)» rsrui-Lâ oonâitziiiQ ds exis^sn^L als mi?oLriior 

porioâios als sisismului vibropsroutünl, ds 1:ipul oLuinL., o^rs us

po-L sxpriraa crud iormar
sl - VO3(piî)^ k^'^i - '3^ '». 1 -> bl,

-1- s dt» 6l„
-S^ ^e2 " ^oLj-S^.

- L"^LIU i LIU IvCr-^., ^)^ )â^ -

' ^8 ! §06 . (2.2o7)
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-I' î' -1- Lg L Xi »1 -

t -i -; . s 3^^) m, 1 3^^p - LW?-^ ft ^--L .'

— i 5 s
- N I,g 003

3M Ix( r?- T )I x( ^ ) Z
^-1 '

-L 003^(t^rI--r^^ x ^^02 *

^ic-,-1

( 2.2o3)

( 2.2o9)

- ^^!:1 " -

-i s 1- » 3M vCi -i. ) ^ ?(^ )ä"L , (2.212)
I,, d -°

unä6 3-LU ^olosir no^Ltzlilsr

^7 - »
(2.2II)

Lg - OOL ^p( 003 ^p( .

I)2_ri 2?6lÄ^i^Is (L.2c>7) yi (2,Zo2), oorsspunLÄI^IH^.1. .^13- 

^sm äs Lu sLuatzil LlZsd^^os liniris eu Lu ut-euueseuts, 6S 

äsrs^laiuä ^oL tuue'^Iun^. äs ä1.n

rsIutzHIs (L.Lod) ?i (L.LIo) rs2uI1r2 x^ k?1. ^6. L"unel^1..l.

6s yi ^slorils aiemeukslQr Zi ours r^u

loe e1.oeu1^1.Is ss äsi,s?miuL 61n eDuä^^iils eu x - sä vsi>65ies
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rslshis - o Zi x^2 bâ vs^iiios - O. Inloouinâ

^âio^ils moinsnisloi« i^. - Zi sx^ssiils ^1' ^ol' ^^2

Zi x^, âsis^minois LQisriOi« 03 iuno^ii âs i^. Zi i^^, ss 

äsisiminä paramsi^ii OL^aots^ioiioi Li oioonirilo^. ksniru. sxio- 

isn^a miZ03FiIs.r vidropsrouisnis norioäios äs iipul oonZiäs^oi, 

sots nsossax 03 xsni^u io i 306ZÜ pârLMsi^ii SL ^62nlis VLlo^i 

rs^is Zi SL i"is vsriiioâis rslatziiis:

(S.2I2)

^<-2 - ^.2 O

In 0L2uI in onrs ioods i'oitzsls psriurbnio^rs sini ni'moniQS, 

Ä^inä sxp^ssiils äais äs (2»ii^), in moä ünalo^ os pot sxp2?i5H3 

oonäitziiis âs sxisisntzn ols miZoâriio^ vidrops^Quiânis porioâios 

äs ripni 00Q3iâs^3i oud tonusr

I - 603(pi'i)^

-g ^L2

-I» öt'i 1 -1 S^I

1° 3i âi 9
- ^l. Lx 1° -

- O0Z(?r'i)^O 003 (x)i^ > 0O0S0t^^ ,

s 9^. -- 1 91'.
- Lg Xi

(2.215)

Ii - WL(prr)1

008 toi^. ori) O sos <2.214)

- ? L0L^(1-^ ?I'-r^^^ r ^'^c-2

> LM^p( ^)'^ - -? 00ä ^d( ^)^ llsinLI

-»- L) LIU ^p( 1^ L02 L)i^ * sj.r1L)1:^^^ , (2,215)

L^ei - L SOL ^(^^-r^)^ * 3M -
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- 3inL0i^. - ? 003 0 8inc0i^^

LIA p( i^ ^-i^^ 0 LOS(oi^^ , (2.216)

unäü 0 ars sxp2?6siL (2.132).

In unsls LpIiLLtzii, IN spSLrinl In OL2U1 sisi6Ms10^ äs LMO^- 

iisn^s L vid^ntziilor prin niOOniri, 86 inii1n6SO sisisms vidro- 

psreuinnis eu änuu eupls psrsuinnis In onrs nmdsls eupls psrsu- 

innis eorsspunä ciocnirilor inirs Lcslsn?! corpuri als sisismului.

Un moäsl psniru nsiisl äs cupis pe^rcuinnis ssis prs2sniLi In

IiZ.2.5* ksniru ncssi uioäsl, cuplsis psrcuinnis sini cnrncisriLL-

is äs l'UNL^ällÄ IS^L-

Irui'älor u.nälL^si'Qls 

enrs Inäs-

nlinssQ ^slntzällor

^0,

(2.217)

(2.213)

unäs s^Li11tLtzil6 sini 

inäspllnlis in momsn-

is1s in OLIS au Icre nioenl^Hs. 36 presupune en psniru Lmdsls ou-' 

p!.s psreuiLNis eosi'ä.Qisntzli äs rssiiiu^rs 1n eioenirs sini SALII 

0^1 ^2 k)' lininä S6LML äs sxprsrrills (2.217) (2.216) nie

L'uns^lHor Is^Liurilor uniluisrsls eo rsspunLNioLis crslor äouä 

suple psreuiLnis, rsLuliä rslntziilsr

-2 - (L.2I9)

3 5.^ 3k^
° - SX

Uiuäiul unui sisism vidropsrsuiuur sont^ininä ssiL'sl äs eupls 

psrouinnis, 1u esrs ss eauin lui^s^ii vlbropsrouinnis äs iipul 

sslor s^uäiais LN^srier', ss sissrusL^^u nnLlvZ, obtzininäu-ss nss-

BUPT



- 62 -

1snoi conäihii äs sxisisntzä L mi^c^rilor vLdroxsrcu-dnnis psrioäics, 

cu psr-diculsriLLrils änis äs expresiile (2.217) ^i (2.216) als 

iunctziilor ls^Liurilor unilbisrals yi ^ininä ssLMÄ äs relutziils 

(2.^19) cs rs2u1lL äin LCS3l;s sxprssii. ksniru nstr'sl äs sisisms 

vidropsrouianis » prsLiniä inisrsZ psniru Lplicstzii miZcärils vi-.

dLopsrcuiLNts psrioäics äs iipul con^iäsrai, cars» sprs äsobsdirs 

äs cs2ul ^snsral siuäini, nu mi^cnroo, rsIäiivL Z. corpului äs mass.

Intzs äs corpul äs MLSZ. simsiricL In cs1s äoun inisrvÄls 

äs iimp äinirs hrsi ciocniri C0Q86curiv6. ?sniru a äsisrmiNÄ C0N- 

äitziils äs sxis^sn^e. als ucssior mi-Zcäri psniru sisiscaul vidro- 

psrcur^ni consiäsrni, ps linZä conäitziils äs psrioäicirnls (2.2o6) 

36 impun conäitziils äs simsiris nls mi^cärii rsl-â^ivs Q corpului

* 2 ' ^ZLl " " -^ic:2 " ^ll2 " (L-22o)

x^^ - -' ^?o2 " ^Zc2 0 . (2.221)

In CL2U1 in C5rrs iortzsls psriurd^io^rs sint psrioäics onrsca- 

is, nvinä Qcsssdi psrionän I, conäitzills äs sxigisntzu Lis mi^cârilor 

vibropsrcuianie psrioäics, cu mi^csrün rsiniiv^ s corpului äs mâsa

m. äs corpul äs mLoä m^ simslricL, os sxprimä 3ub iormLr 
s ök . 1 ZL.

2x , - (!>«) -
^Zx ^^öx (2.22

- j Mi ^x( 'L lä'r

â
- (1^-!î) (-^) x-^, 

Zx

U"^Mi

3x

! Mi 
^ic

Mi ?('L )ä^ (2.22))
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-r ML(^prl') L ZLLljprI) ^'^0.1 -

z^k"^
-- . LIK sp(1-1:. - lrl)1 î^( 1 )ä1 (2.224)

L - L ML(^prr) ^^2 ä^pr-r)

Ll"
' - '-c '

1 . spLiK?cr-^)! i"( 1)61; (2.225)

vlri ^sls^ääls od^lnuts, OLIS ooisspunä NQOI sistslüo äs SOUL- 

LlZsdiios linlLis, SS äsisimlnä ^ol' ^22' ^Ql OL

Inno^H äs 1^. Vsloiäls moinsn-LuIuä psnliu onrs sxlsto. miZoäil 

vlbioxsioutLnis psiloälos 6s läpnl oonsääsist, so odtz^n äin oslo 

äoon sous^lä (L»L^o), 23.ro ispis?In1-L, ^os IIn^Ä o oonâltzlo âo si(üo-

li'lo 3 lol^livo s QO(rpuIul äo .5l3S3 lli^., -'-i ooriäl^lllo QL

ln Iio^onlols olooQl^llo^ SÄ L'lo vorH'lo3l>6 o^ÄlllLtzllo älri (rolÄ^ll-

lo (L.^l7) Zl (L.^IZ). Inloeulnä In oxproslllo

6o dor's^lriÄlo os L'uno^ll äs is2ult3 pninnio i,Ki.l oloonl-

(rllor, QÄr's l^sdnis sL vsi'll'ios roln^lils (2-2LI).

OLdä l'or.-tzsls psilnrdLroLro slnl ni.nDnloo, s.vinä sxpisslllo

ä.3l)6 äs (2.II2), oonältzllls äs sxislsn^ä als ml'2oär-1.I^ vld^Qpsi'Qn-

rsn-tzs ps^loälos äs oonsläsrst ss vo 1, sxp^lmL snd.I'oKan:

2x - (I>ki) (^)^x i 4,—â 00 3 (2.226)

2<0^ 6 LosXkI^rss), (2.227)

- L 60L(P ^) ^Xl " L ^^--2 hi"^i -

^-? L03(p ^^)LiiQ c,it.-,-c^i:iö(p â)«olz lor.-». 

--------  00 rL Ol) X

-t k sin( 6,6 r ^ )^ L ,
(2.223)
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r - k ä) Wii» »

- ^k -zin<01:^ - k L03(p ^)sln(ct) r^x L ) -,-

L0 3IU(p ^)c-as(c^i^iT )^ Ö . (2.L2S)

Lols äs^msntzionul iuplul eä äsler^iuursu miZeärilor perioäies 

ulö sisismolor vidropsreuluuls uvinâ o ZiuZuru euplu psr^ulLUlâ, 

âur eu eioeniri âudle suu inulliple iulr-o psriouâu u miZeurii, ss 

eLseiueLLÄ in woâ anulez eu esis prsLeululs mai sus.

2»H. Lluâiul sludililutzii miZeurilor psrioâiev ule sislsms- 

lor vidre p eroul unt s

2. H. I. ?r626ulur6L msleâsi io uluâiu u 3ludiliru^ii

isnlru sluâiul sludililutzii miZourii gislomsler lasouuieo li- 

uiuio suu nsliniurs s-uu sluderul o eerio âe meloâe, eure, iu mu^jo- 

rilulsu lor» pol ii uplieule Zi Iu sruâiul sludililLtzii ^liZeurilor 

porioâies ule sislsinslor vidröpsroulunls. Diulre casloâsls osie mui 

euuoseuls Zi mui irsüveul uplieals peulru sluâiul sludililutzii miZ- 

eirilor perioâies uls lZiAlslaelor vidroporeuluuls siul M^loâu lruQ- 

sioriaârilor puneluuls ^o^ - ^4^ ?i ^sloâu âireelL âs erdâiu u 

slubilirLtzii ^7^- vs ussmsusu, iu ullo lueruri, sludo-

rule âe msmdrii ui eol^elivului Oulsirei äs Lleeuuieu Zi UeLiul^utza 

Ivlulsriulslor âs Iu Iu3liludul iolilsliuie "iruiuu Vuia" 6iu I'ilaiZoa- 

ru, e-L ioleuil o vuriuulü u rnslodsi 6e 3luâiu u slubililu^ii 52IZ- 

eirii iu primu uproxi.nutzis» du2ulu ps liuiuriLureu uuor oeuu^ii in 

perrurdutzii. Iu iouâ, ^ouls uesulü meLoâs uiul vuriunlo uls ^.eroâsi 

^suLruIs âs uluâiu s. sludililu^ii luiZeurii iu primu apr^xilnutzis, Iu 

eers, vorninâ âs Iu psrlurdutzii iui^iule ^î.oi ule puru^sliilor eioe- 

ulriler se uHuu^s Iu seuutzii ul^edrioe Iiuiuri2ul6 iu per^urdu^ii 
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äs orâln superior ale pnrnmstrllor oloonlrllor.

In osls 36 UrMSNLN 86 NplIoL ultima âin mstoâsls Lmintits, 6^60- 

tulnâu-ss ZsnsrLllLLrsa pentru sistsmsls vibropsroutantu ou mai 

mults Zraâs.âs lidsrtat6,ZI oxprlmnrsa MNtriolalZ. a sountzillor 

11n6arl2nts In perturbatii.

?sntru prsoisarsa 5L6toâsI,36 oonsiâsra, In primul rlnâ, un 

slü^m vibropsroutnnt ou n ^raâs âs libsrtats Zi o ouplu psrou- 

tLNtâ». In oare 66 onutn miZonrils psrioâios nvlnâ psrionân un mul- 

tiplu Intrs^ r ni psrionäsi 'I n ior^slor psrturdntonrs Zi 

nvlnâ o singura oioonirs Intr-o psriouâu n miZourii. Centru clstsr- 

minnrsn nosstor mIZonri pvrivâios, tzinlnâ ssnmn üs lunotzin I 3 

leMturii unilaterale oorsspunLntours ouplsi peroutnnts, nZn eum 

3-L l^rÂtLt In pLrnMuisIs prsosâsnts, so sxprimn pnrnmstrli eloQ- 

nirli âs orâinul tc-i-I In ^uno^Is âs purnmstrll oloonlrll 6s orul- 

nul 'L uub formar

. (?.S)o)

^lc' " ö ,

unâo ZI 1^2 sînt ^unotzli mu'^rloiuls nolleato ur^umentslor

prsolLnto, nvînâ on rsLultnt mntrlol QOlonnL» Dsoursos In momsnts- 

le oloonlrllor treduls sâ i'Is verlt'Ioutä SZâlIrntsn âln rol^tzla 

âs iormu (2.46) oorsspunLNtoLrs loviturii unllutornlsp o^rs us pon­

te soris sub Normst

1 î.(x)k^ - , (2.^)1)

Impunlnâ oonâltzllls âs perloâloltnts u mIZoärll (2.124)» rslstzllls 

mutrlolnls (2.2Zo) ZI (2.2)1) oonâuo In un slstsm âs 2n->-1 soun- 

'^11 nl^sbrloe, üln onre 96 cistsrmlnn purnmstrll oloonlrllor ,

In onorul lllLtoâsI oonblâeruts psntru stuâlul stabilității 

mIZoLrllor vlbropsroutunts psrloâlos, so presupune on In Inosputul 

mIZoârlI apar psrtur^utzII mlo^ nie pnrnmotrllor oloonl.rllor.
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Os. urmnrs- în mi^oni'SL perturbata oioonirsa ds ordinul tL VQ avsa 

los la momentul POLi^ia ^i avind vit62sls

lu ino'sputul oioonirii dats do Xo>^x^., undo psrturbutziils oara- 

mstrilor oioynirii ^t,^., Hi âx^. au valori mioi, oonsids-

rats ini'initssimals. Oioonirsa urlaatoars, ds ordinul k-i-I va 

avsa loo la momentul t^ r'l-t-t^ ^ , 002itzia Xod-äx^^.

avind vits2sls In inosputul ciocnirii dato ds x^^x^^, nnds 

noile perturbatii alo parametrilor oioonirii au, ds assmsnsa, va- 

lori ?^ioi. kontru miZoarsa perturbata os sxpriuiä rslntziils Lniri- 

sials dinirs pnrs.m6irii oivonirilor ds ordinul k .^i oud

iormu;

(2.2Z2)

Ds nosmsnsn, in momen^sls oioonirilor ^i pentru l?.i.^oar6n ^srturdnin 

trsduis 8Ä i'is vsrii"ioni6 rslLhiils ds lormn (2.L)l).

- L(x^Lx^^) - 0 (2.2ZI)

l^isLUpunind P6IIrurdn^ii.ls pnru,l2Lirilor oioonirilor lttioi, r^ln- 

tziils (2.LD2) ?i (2.2))) poi i"i linsnriL^rs in rnpori ou psriurdn- 

Liils. ?sn1:ru LOSLoin- ^unotziils in onro apar xsrlurdatz iils pnrnms- 

irilor oioonirilor in rsln^iils (2,2)2) ^i (2.2))) os ds2vol1:â in 

ssr' ds puusri (^Ine Dnurin) , xLstiindu-os nu^ni tsrmsnii liniari ' 

in j)Si^urdQtzii. On uicasis, nossrs rslu^ii linsariLnrs os pot sx- 

prinis sud i'ormnr

(2.234) 
^!c'^!c' " O

1(x^,) -t- Ll(^ x^) - Nx^,) x^,) - 0

in OLIS 3-LU i'nout notLtziilsr
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3 
â(x)^

-
ll

3 -vil- SV, äVi-^7—(VI) ä (-I^) Lr (ä-) /1t3(x)^ k . "^tc o "^^1
--- (w^) äx. . ---- (Ä^) äx. *-b(x)^i K (2.233)

s
^S(D

Li( L x^) -
In rslstllls (2.233) äo^ivütüle P?ir;l3lc- ctls inLtilcillo^ II- 

NI6 .71 U) 2 în rnpor^ ou slsm^nrslo nnor m^irioi oolonriL ss

L'äI^ul6L2L 6upä i'ormuln (2.)), inr i5i6l053ls o eä 

(Ie2'1VLîLls PLltziülQ LL LLlouISL^ä ^)<iQt,rU Vrilo^Hs PLKLlüL 1,1 Ho 

LioQiiI^ilo^ OO^s^^unLLlrorl 5^7>^r l.uidki'ds, 5n OLIO toLts

I)6^tUldL^r.H6 S^Iir nulö.

252.mil 1s5M6Ni äiri ÜLLLIS 65.51 5ül5^l2.Is (2.^)4) V6r5ieä 56- 

lLri2.l6 (2.2)o) ?i (2.2)1) PSN-d5U ^1^L^56Ä NOP65ri25dÂîL, Ll.LrlsI 

55i^ir Krulls r
I^^I' ^^tc' ^lc' "x-,-1^ ^2.2^6)

^'2^ ^>1' *ic'^ ^lc' ^I^l) - 2.237)

L l(L Xj^) - LL(L x^) - 0 (2.238)
2e dL2s 5sls^iil25 (2.2)3), ^)65ru5iÜ6 66 O5âi^ul îc ^'i 

t-I-»-!, QO5S6PU1Q2Lr0L5 9 UQSiä 61ri 20O562NL^6l6 6Q56 äpÄ5 6XpIlLlr In 

1'u.i-a^iL 1s^Liu5Ü u^ilarsials i, 36 r oxx)55..7iÄ in t'uno^i? 6tz 

oelel^Iro pS5ru5bL^ii ^i ss por inl >2u5 i.i (2.2)6) ?5. (2.2)7).

0^ U5Q25S, lelsdiils ..i^r5ic:iLl6 (2.2)6) (2.2)7) vor 56^562?ntL 

nu si^rem linier -i ono^en 6s 2n 663cL^ii nlZ66ri.oo in r rurd^tzli 
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äs oräinul lc Zi ^-l-1 als parametrilor ciocnirilor. ?sntru 

acest sistem ss cauta soluții äs dorianr

Lx^--17st^. (2.2Z9)

?uninä conâitzia ca solutziile (2.2)9) s2 veriiice sistemul âe 

seu. . '.i äat äs relațiile matriciale (2.2)6) Zi (2.2)7) Zi simpli- 

iicină cu O, ss obtzins un sistem liniar Zi omoZen äs 2n

scuatzii algebrice cu 2n necunoscute Zi anums n-l coeficienți 

äin maträ.csa coloana II, n coeficienți äin V Zi ss. ksntru ca 

acest sistem sâ aiba solutzii äifsrits äs soluția banala, ssts 

necesar ca determinantul sistemului sâ fie nul:

st ) - o (2.24c>)

b'cuatzia (2.240), avină membrul stinZ sub forma unui polinom 

äs ^raäul 2n in , reprsLintâ ecuația caracteristica pentru 

sistemul äs ecuatzii linsari2ats in perturbatii reprs2entat äs 

ecuatziils matriciale (2.2)6) Z^. (2.2)7). linină seama äs forma 

(2.2)9) a soluțiilor, psntru es valorile perturbatziilor sâ scaâa 

in timp, ssts necesar es raääcinile ecua^isi caractsristics 

(2.24o) iis, toate, in moâul suuunitars. äpliernä criteriul lui 

3ctrur cosiicisntzilor scuatziei caracteristics, rsLulta conâitziils 

ä< ilitste ale miZearilor vibropsrcutants psrioäice äs tipul 

^/^iäerat

OLCL, pentru sistemul vibropsrcutant cu o cupla percutanta, 

se consiäsrä, in al äoilsa rină, un alt tip äs miZeari vibropsrcu- 

tants psrioäice Zi anume cu âouâ ciocniri intr-o psrio.^äa a miZ- 

cu.rt-.. ps lînZL relațiile matriciale (2.2)o), rs^ultats äin stu- 

sistemului intre ciocnirile äs oräinul tc Zi !c-»-l, 

obtzin relațiile äs iormar

U) I ( ^) D ( X) , , , ( X ) , t,.., t,^^— or )^ ^2' ^.l ic-^l' tc*l' tc-»-2^ 241)
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2LIS L'LuulL Lu L'uuQ^Le äs esl LuitzLulL Lu miZ-

2L^6L sIsIrsLulul Lu^is QiOOQlrils äs O^ä^uu1 tc-1-1 ZL k-t-2.

De LSSSLUSS, PS lLu§L ^slutzlils (2.231), wul irsduls SL LLs vsrL- 

L'äLLrs ^slLtzäsr

0 (2.242)

ov^es^uuLurvu^s sloeuL^LL äs o^äLu'll 1c>2. ksuil'u. uessi tlx äs mLZ- 

QL^e a sLsrsmuluL väd^Ops^c:utLui, OouäLtzills äs ^s^Lsä^sL^ats-u 

^ZQL^îZ. ss exprima x>^Lur

^-.2 ° (D^ - ^1' ^)^2

(2.24)). 
â)^ - .

IL^UMS^^IL cloeuL^LlOi- 3S ästs^L^uL i^puuLuä oouältziLls (2.243) Lu 

is2u;1L1s (2.23o), (2.241), (2.231) ?1 (2.242).

?eu1:^u siuälul srubilLîL^ii uoes^or mLZeâii vld^o^s^sutuuts 

>)Lil2äLos, ss QOULläsrä peiiuidutzLL iul^lLls miel als psi'Lwstollor' 

doLuirllo^ ZI ss sx^^lQu rsls^LLIs Luiis pL^L^n61:I'Li olseul^LIor 

äe O^ä^U1r1 ic-t-I ZI 1c-»-2 Lu DiZLLieL pe^iui'du'dL s sistsinulul. 

D^L IlussrlLL^SL LQLS'LV^ islu^LL, PS lLu^ä SLUL^IIIs (2.236), 

.2.237) ZL (2.233), ss DsL od^Lu 60(22'51116:

- ö (2.244)

ö (2.24Z)

Li(Lî^^) - 0 . (2.246)

LIlLLuLuä pe^'LuidL^iils äs oiälu^l !c, lL-t-1 Zi îr-k-2, es^ss- 

uusis ääu QDv^äouLlsle ^suei'uIlLLîe eu^s apure sx^llcrlî 

Lu 1e§LrinI1 uuIlLis^Lls l', i)e dass ^slutzLLIor (2.233) ZL

'.2.246), eeuL^ills inLri'ieÎLls (2.236), ( 2.237), (2.244) ?L (2.243) 

^-HUSLLL uu sLs^srn 1^uLL^ OILO^SU äs 4u SSULtzli LlZsdrles Lu P67— 

r^urLiää äs orääu 1 L, ^>1 ZL 2>2 uls psiLmer^Hor elOsuli'LIor. 

-3^rLu2 sOlu^li äs 5oiLL (2,239), 2s 2^u^s lu seuu^La QuiseisrLs-

BUPT



Zo -

, (2.L47)

curs, in ^snsrnl, ure membrul srin^ sub lormn unui polinoili äs ^r3- 

äul 4n in jö . /^plioinä criteriul lui äcirur cosiicien^ilor scU3- 

^isi C3r3ctsristic6 (2.247), ustiel incit ruääcinile suis sä i'ie 

In moäul suduniturs, ss od^in conäi^ilis 6s stubiiit3ts 3.1s miZ^ä- 

rilor vidropsrcuLunts perioäics äs tipui conlziäsrut.

ksntru un sistsm vibropercutunt cu äouu cupis percutante, in 

curs ss stuäiu^ä miZcuriie perioäics ou äouu ciocniri intr-o ps- 

ri^m^.u a miZcurii, ăstsrminursu conäitziiior äs sxistsn^u Zi äs 

studilituts ule u^iZcuriior perioäics ss siectueu2u in moâ unuiox;. 

lîelu^iiis mutriciuis intre purumstrii ciocnirilor äs oräinui 

^>i Zi. k*2 sint tot äs iormL (2.2.)o) Zi (2.24i), iur oonäi^iils 

äs psrioäicituts uis miZckirii sini» (2.2o6), iäentics cu (2.24^), 

nsii'si incit rsLuIrs. 3iii pnrnmstrii ciocnirilor, cil :,-i scustzills 

lins3ri2Lis in vsrlurdntzii pentru sruâiul st^dililn^ii mișcărilor 

psrioăics, cn Zi in cn2ul prsesäonl. Usofzsâirsn äs si^rtsmul 

viuropsrcutnnt cu o cuplâ psrcutunr^l constu In inptul cu in momsn- 

tsls ciocnirilor lrsduis sä ss tzinä us.n^n äs äouä iunci. il. nls ls- 

^âturilor unilntsruls, corsspun2Nlours color äouä cupis psrculnnts. 

ilstoäu prs2sntnt3 ss ponls upllcn psntru sluâiul otudilirn^ii 

âivsrselor tipuri äs miZcLri vidropsreut3nrs psrioăics (cu ciocniri 

simple sau multiple intr-o. psrionää u i.liZcârii) Zi âivsrsslor sis- 

tsms'.vibropsrcutnntc. (cu un3 snu ..iui mulis cuple percutante, linin- 

rs S3u nslininre intrs ciocniri, stc.).

2 .^*2» '^uLiulstudilitu^ii mioenrilor vidropsrcutnnts 

perio,âlce cu ^o. viocnlre intr-o psr ionân 3 miZeärii 

öS CONLlösun sistem vidropsrcutnnt cu n ^rnäs äs lider- 

tu^s Zi o cuplu, psrcutuntâ, liniur intre ciocniri, cn^e ss rsäucs 

. ln un moäsl äs trunslnhis. ?sntru stu^iiul in primn Lproxicantzis 3 

'^i v^^r ilor psrioăics se ne^li.ieucu lo ttsls âe r tl 7.N7 s.
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vncs lortzsls psriurdiiosrs sini gsrioâîos 0Lrscs.r6x reln^iils âin- 

irs pirnmsirli ciocnirilor' 6c orâinul k ZI k-^-I psniru miZcnrss. 

nopsr^urdLis. sini (2.129). In moâ nnnlo^- ss odtzin rsls^ii âs 

LCSSLZî iormn psni^u miZcsrss psriurdsiLî

3M ^p( â L ^- x^^^ L x^.)

» I-^»^ I, ., M s«t^â L^- r>)
" - ^lc

(2.L4S)
- Ls -L 3ILp(^ ^^(x^L x^) .

W3^(â L L t^)^ *

L^'^ ) 003 1.^1-) , 

in 0^19 i6ls,tzI1.l8 âîniiS vîi.62sls â6 Ii s^i^ZîiuI QlQQQlrîî âd 

oi'âlnul !c x,^.) ZI 26l^ cls Ii Inespuiul crloenlilî (x'^-t-/) î^)

39 sxpilmâ 96 ds23 rsIs^IIIo^ âs Dsoarseo iQOsis

Kîls^tz li Sini Ilnliis in vîiS26ls ^ÜNSIiIi2Li6 , I>62UliL r

3^.1. Lx' -L^. - (ILK)
I Sx â Sx (2.249)

Lonslâciiinâ psi'iuidatzIIIs piiilusiillo^ ciocnirilor Is orâinnl 

k Zi os iiinâ 5/«ici, rsln^iils (2.246) 36 poi IIn6iri2n in

rnpori cn Lcssisn. I)62VvIiinâ in sorl^ I.Inc înnrin innc^iils iri- 

^ono:nsrrics sinus Zi cosinuZ Zi pnsirinl isrALnii linsnri in ^sr- 

inrdnîîi 66 vd^in rslstziilsr

3M(p L i^) -- kLr^ , l:^^ ,
(L.LSo)

L03( p 2 i,.) - O^Z/p L -

1'sniru I1n6Lni2ârsL inis^rslslor c!1^ (2.L43), sos^rsQ ss âss- 

ociZoun 1)6 InisrvLlolS âs iiiDp, inr 90 i:irsrvslsl-? 66 iil'is) iniini-
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(äs Is. iS â6 IL In 1,^^)

66 npIioL ioimulL âo QLlouI L msäisi uns i inisZials. Minini S6LMN

äs psiiväisiia^sa iortzslor psriuidniOLis-Zi ns^Ii^inä pioäussls PS1- 

ru.idntziilox ZI pursiils psiiuidntziiioi :n.^i mnii äseii I, rsLUitar
ü
3i« ^ö( ä )^ «(^ )ä^L -

- Ll:^3M(§rD) x(r^) .

3MsP(t.ä>rrnLi -^)1 ^?(^)6'r -- o,
i^rr l- k (2.251)

ä t^.
I 003 ^( 1-^â L r )^ 'r ) äi -

» — i —-- ^i^oo3(pä') x(r^) .

003 sp( r.-i-ä ä t,' )1 L:^( 'î -o't -- i

Inlocrulnä (2.249), (2.25o) ?1 (2.251) Lu (2.243), ss obtzin 

seu.Ltziils liiisL^iLLis in ps^ru^dÄî^^i (ils pQ^Lmsrrilo^c OiOQni^iloi', 

0216 66 pot SXPliMÄ sud ioiDLr

? 3I«(prr) OOLCprl) -

- (1^R)I(-^)'^ ü r^L ^"^2 -
l_Zx ^)ox^>-0

(2.252)

- ooL(p-r)U-^^( t^Lr^-^-^i^( - 0

L 003(?rr) - 2 - LL«(p-e) k^L x^

-,- ^HiCör?)^^?( r^)-x - 0 ,

unäs 3^ SIS sxprsslL äln s äouL rsl2^i.ö (2.127) ?1 S-Ä riotair

3^ -- 603 ^(1 )ä-l . (2.255)

?6n1rin stuäi^l 6l;adiIirL^ ii .^Zoä riloi vidropsroutnnts .psiio- 

äio2 oonbiäeiL'ks, ssts nsossni sä ss I1_nsLri2626 Zi iuno^iL Is^nru- 
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rll uniln^s^Lls in rnporl: sn psiiuidn^. iils eooräonLtslor ^snsiali- 

2QtL, psnt^u. Dl^crLisL ps^-LNidalrä^ in mo^sndsls slosnl^llo^ äs o^- 

älnul Hä K->I.

DseZ. I'unotzla IsMiniiî unIlLis^5iIs ssis lînsnrâ, avinä sxp^s^än 

äL^L äs (2.36), 36 odtzän islatzlilsr

lc-^I " ic-,-1 (2.2S4)

^Ilmlninä Ln (2.232), äs sxsmpln, psituidntzîîls oooiäonL-dsä 
/

x^. PS O22L isln^iiloi äs I'viML (2.234), 2063^6 snlintzîl lULdiîolLls 

Oonntärnls un^siLism äs 2n sonntzll 2l.-5sdil6S, IiNi2i OMO^SN 

în pöi'tu^dätzii nls P2i2/N.ü1;iilor OiQOniriIo2?. Onniinä, xsnt^u 2Q6Lt 

3intsl2, solntzîî äs lOinin (2.239), Ls n^nn^s la sona^lL sn^LQtsils- 

räoä äs ^0^522 (2.24v), ään 021s 3Q äsds^sriäriL sonäitzääls äs stLdä-

Ii1:Ql:s Lis misQLrlIoiî vädropsieu'dLnts psräoääOS eo^sääsiLts.

In es2ul In snis I'or'tzsis psi'dnr^LroQ.i's nin1^ armonios, Lvinä 

sxp^ssälls änts äs (2.II2), scna^Iils IInsnrlLnI.s in psi^nidLtzll 

36 polr sxpiims,^ nnd I'oi'sNL r

' L LIL(pr^) 003(p^)

(2.2S5)
L — - k^ü sln coi -
- Zx j I." o tcZx

-<O? LI»(pir)ü eos cor^ -!- O^L06(^r^)Ö

> -K>?I)H Lin coi:^ - - 0

x L0Z(prT) - x^Lx - oIL(prî) x^^ >

Ovs cor^ -(o? 003( pri')ll cosMi:^ -

- c»)^3IÄ( prL)ü lzxn<«)î^ - ä -»- k j^ 0

Onsä slsrsmul vld^ops^enrLNi sonL^äs^nt nis LMO^riLLiS VI3-

QOLnä nnil'oi'rrL ?i loitzsls psiilndn^Q-ns 3inr psrloääes OL^SQLis, . - 
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2'slahiils âint^s puiamst^ii OioQnii-IIor âs Oi'âinul iL r^i !ct-l 

AS s7Lp)?imL, PS bLLLL I'siatziilor' (2.1öö) ?i (2.1^6), sub l'or'mar

1 1 I- -, r i-_
-> » L j ^?("L)ä'L ,

(2.2!)6)

<*>».» ° p »rl-«l-â^â^ »».»-'^ -
- ^»ä L^t->^^(x-»(L-).>

- hiü R L j Lxx !-e( Mi 1.^ .
^lc

L s s-e ()1 ooL^( )^ ^('r)ct'r .

?sQlriu sl^uâîul 3ts.d1.Ii uL^II ini^Qä^ilor vidiopsi'Qu^cj.ncs psrio- 

Äics ou o slOOniis iut^-2 psr-ioQäi l2l?suiii psntru sistemul vi- 

d^ops^QUtLQt sonJiäei'Ä't, SS SXP^I.-NL rslL^iiis Intis purulüst^il sios- 

nii'iloi' 6s o^6inul tc ^i !<4 I ps dsLci ^sl^tziilo^ (2.17'6) porlti'U 

lr.iysLisa psrtuidstä. ksntru lins^ri^^iss i'sls^iiloi' ssi's isLuIts, 

ps lin^L Ioi'5iulsls äs LproximLi's 6s Lorns (2-2^0) yi (2.2^1), ssts 

Dsesssr sä ss Iirisari2S2o luns^ills sxponsritzials. vgLvoltinä in 

LS.ris ULS Inurin in r'Lpo^t ou ps^tui-ds^iils momsntslor oloyni^ilvL' 

usssto iuns^ii sx;x)NsntziLis âs timp ^i pLst^inâ numai tsrmsnii li- 

nsuii, rsLUita iomiulsls âs ap^07i.MLIs:

- i8 Lr^ , -- i - 8
(2.2^7)

'Iinin6 sssma ?i âs rela^iils ( 2.249) > ssuntziils linsa^iLats 

in ')6^tuidatzii psnt^u stuâiul utudiiitL^ii mi^snrilor vidropsisu- 

tants psL'ioâiss sonsiâs^ats se p.) c sxp^ima sub Icumar
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e rr)-^

-Ll-^^^Xk( e rî)-»-8^ ^r^,-^(L^^)(8 -«-

Lt,^ - U (2.258)

^(8 I-^Mxc L ^')-»-28 !l^ ^^L X^^-2L »

L il')^ ^8(8^11^)

IN e^rs 3-LU iolosir QItLtziils (2.1b^).

I)LOÄ ioktzsls PSLtu^dätOLrs Ilnr 2.I.^ONies, 2vinâ sxv^ssills 

äuts äs (^.112), sruälul srsdllltLnl^oä^llo^ vlb^Opsi-^utL^^s 

xoi^oäiQS âe tipul oonsiâs2Lt IS sl'sorusÄLL iri lvoä LQLlo^.

LQULtzüIv Iinsari2Lts in peitu^dL^ii IS od^in äs ^oiDL: 
j(L L^-II Ij^)Wk( L rr')^-U^

- (IîN)s(-^)^Lx. â *l , 9x j i o

* L: o (s L2-L i-i)M( e 2(8^8^) -

- co^2Z^( e ^?)- -(3^ii^)(8 >

- »- ^"^)-t-2^L^^L -- 0 , ( 2.259)

s(8 I.^)LLk( L rD-,-28 ^^L x^^-2L tt ^^2 x^ >
> ^iLL(î -r>^3^ -

- â L -( 6x 3x) L
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- ^)LX?( e rI)i-2L c^^^LXK L r?)-

- -(L^L^>L ü ä^ 1-

u -- o , '

in OLIS, PS 1in§â notL^iils äin pLiu^iniul ^.4.i, 3-LU MN- I'olosit 

notLtziils r
^2 " t^Ilooscot^. -»- 2c^Q sine^t^^ I^^

__ f -> -> 1— I . 26o) '
6-, - lL(^L 003L^t^. - (I - <L)^l ) sin (L) t^ I(^^

^.6. Optimi^siSL sistsmsloi vidi-psioutLnts

^Zs öum S-L Sintnt in PLiN^iSiuI ^.l, Oli^Sliul osl MLi im- 

pc LNt! äups. OLIS SS sl'sotuLLLL. optimioniSL sisrsmslor vidiopsiou- 

tnnts II constituis rssliLLiss UNO! pisiäsii mnii äs snsi^is oine- 

tioL in timpul oiooniilloi.kisiäsisn ^'susi^is oinstioä s unui 

sistsm vidiopsioutant in timpul oiooniiiloi ss riLNsi'Oi.^ in lu­

ciu Dsoanio 6s 6s5oimL^is (pisss mso^-.ios, 2n.-öini äs sto.),

5.N luoiu QSOLnio äs äsplLSLis L UNO! oisss inri-un msäiu iSListsnt 

(mn?ini psntiu inii^srsL piloniloi in 7-Z.mint, ML?ini psntiu tLSLisa 

tsisnuiilvi, sto.), 3LU in Llts xoins äs sneio^s, äs osls mLi multe 

c>ii in susinis tsimioL Z1 Loustioi (^.mtiroLis äs vidiL^ii piln 

civoniii). In toste sessts 0L2Uii, psntiu 5unoionLiSL in oonäitzii 

optims a sistsmsloi vidiopsieutnnts, s^ts nsossLi OL pisiäsiils äs 

snsi^is oinstioL in timpul olooniiilor sä l'is mLTiims.

OptimiLLisL sistsmsloi vidiopsioutLNts, äupL oiitsiiul oonsi- 
äsint, oonäues ls. äoun piodlsms, in i'uno^ie äs mLiimils nsoLnios 

N3UPIN oäiOiL SS ponts aotzionn PSNtiU I6äli2NiSS UNO! .ni?03ii vi- 

diopsioutsnts perioäios optime. In moä okiZnuit, Ltit l^ pioisota- 

is, oit Zi in sxplOLtsiSL sistsmsloi vidiopsiournnts, cot ii is- 

^lLtzi nnumitzi pniLmstiii äinnmioi, 2 :, äs sxs.7-.plu, äisrnn;sls 
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âîniis OOLxuiîls onis ss oîoonsno în poLîtzîn âs soLiîlîdru senile 

a nî3tsmu.Iuî, snu unsls oonstnnts sl^inlâno piîn în^sins^îmdndîlî- 

tnî.sn ^ISMENisIvI singulos. v^i N3SNSN6N, în nnumlts OonLîtzî'î, ss 

pol: Koniards, msonnînmsls âs NO^îONNIS ni 6 sîntsmsloi vîâio^sioutnn- 

ts, nsr^sl înoîl; 3L moâîl'îoâ sliucduin .^'î vniîntzîn în tinp n î'oi- 

^.:Ioi psiiUidn^vnis. ?rîn urmaro, piodlssiisls 2N1S U1M6N2N 3N î'îs 

ISLOlVNllS psn^ru ox>^îDî2nisn nIntLiasIor vldiopsioutnnts 526 x)0o 

loimuln în ^slul uimnioir

n) ?îînâ ân^s îoitzsls psi^urdnionis psiîoâîos, în os^s lnnî 

L'isovsnlrs 2n2Uiî niDonîos, sn ss âs^srmîns vnlviîls o^^îais nls 

pü.inms ^rîlor âînnmîeî isZlndîlî psntiu nlL^smuI vîdioxsioutnnt, 

n^.1;î'6l înoîi pîsiâorîls âs «n^i^îs oîno^îeâ în ^iinxul nîoonîrîîo^ 

sL. L'îb mLXîme.

d) 3â 6S âs^srmîns ^o^tzsls x>6^l.u.^dnîOLi's psi'îoâîes oprîins, 

p6Niru oL^s pîsrâs^îls âs sns^^îo oîn^l-îon în tîiapnl QlOonî^îlor 

sînr mnxîws. Ds^î^ui', Hî în QNL, .^^Lmeti'îî âînnmînî ^s^In-

dîlî nî sistsmuluî vîdi'ops^en'dÂN^ voi nvüs nnnmits vnlorî opiîms». 

onis ^isduîs sn L'î6 âs'dsrmînn'ks.

?6Nl»iN Q0NO.r6 1. Î2Ni6 , 36 Lonsldsin NN 3î3^6ia V îbiO p6 12n^nni 

ou n ^mâs âs lîbsirn'do ?î o ouplrl peiouian^Q, cais 36 166U06 

In un moâsl âs rînnOlntzîs, uvînâ oloenirll însiuntanoL ?î souatzîî- 

16 âîîsisntzîLls sls mîZenrîî lînlnre înris oioQnlii. kleiäoiSL äö 

snsi^îs Oînslrîon n Lîstscnuluî în tîl7îpul Qîoonîiîî âs oiâînul tc 

26 sxpiîmn piînr

»<-.>»-.'.i^>-»«<^> - <-.-«»>

undo mn'drîosĂ âs însitzîs S3L6 3îm6drîoâ, în .^n^oiî^uren onLU- 

n.Ior i'îînâ mu^iios âînLONLlu. îînînd oon^n âs islLtzîn muriîcînlâ 

(^.6^) âîn1:i6 vîrsLsIs âs In sî'îioî^ul eîoonîrîî :^î osl6 âs In 

înospu'dul ^îoenîilî, sxpisnîn ('^.'îol) us ponts norîs nub îormn:
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?SQiru Qupia psrQUiLniL äin ii^.2.1, Lvînâ i'unc^iL isZLîurii 

unils^srals äsiL âs rslstzis (2. 36), sxoresiL pisräerii 6s snsFZis 

oinstioL 1s. eioonirsL äs oräinul !c äsvins:

. rn Q. 2
° - iL.i^

3S QONZ^LiL QL pisräsrSL QS snsr^is QINSriQL în ÜQPul Qi0Q- 
nirii äspinäs äs expassis (—^)^(x). , QLrs, osnrru sxisrsn^L

3x 

ciocnirilor, conform rsls^isi (2.43s), ireduis SL ^ie NSZLÜVL. 

Valorils viiSLslor 6s Is înQspuiul ciocnirilor äin LCss^iZ. sxorssis 

ss äsisrminL în iunotzis äs psrs^sirii äiNL-nici rs^lalili si sisrs- 

ml.'' .' vidropsrLutLNi, xs bu2L condițiilor äs s^isisn^L ^i äs s^L- 

diliisis Lis Di.^QLriior vidropsrouiLnis xsrioäios. KscoIVLrsL pri­

mei problsms äs optäi^i^srs L si-dre^ini vidr)^src^1:Lni ^i, cs. 

ur^Lis, äs-dsrDinLrsL pLrLtnsirilor äinsiirioi rs^lLdili o^riMi, con- 

s^L în rsLoIvsisL prodlsllisi äs lainic s sxvrsoisi
Ox 

rspor^ QU psruDsirii äinLioici rs^isoili.

In QL2UI sisisiaului vidropsroursni QOQLidsrLi, Lvinä ^ortzsls 

äs Llnor-di2Lrs nsZIi^sdils ^ä i'or^sls oerrurdLiosrs LraioniQS, ^Lra- 

.'2Sirii QäoQnirilor psniru fni^QLriis vidrops^cursn^s psrioäios Qu 

o QioQnIrs în^r-o psriosää s nizoLrli ss äsisr^inä äin rslL^iils 

NLirioials (2«I^o), (2.1)1) ?i äin scufia (2.123), oorssxun^LroL- 

rs i'unQtzisi IsZLiurii unilsrsrsls. Din souL^iils (2.1)o) ?i 
(2.1)1) «Lprssia (-^)L ss pos^s soris su^ iorQL: 

oX o

tcä 203 L):.^ (2.2L4)3^ 2 1-k gx L

^.lODsnieis als QioQniriior ss äsrsininä äi^i sQUL^is (2.123).

DaQL i'unQtzis Is^L^urii unilLisrsls srs sxorssiL (2.)3), äin oon-
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ältzlsc äs minim n sxpi-sslsl (2.26^,) rs^nlbä vslo^os optlmä n

prunmsli'nlul

Din sxp^esln (2.264) 86 oonslnlä oä VnIc)^II6 optlms 3.1s pn-

Ü?nw'^^ll0^ ciocnirilor SS obtzln ^snr,iu oonältzin QOSK)^ - -I- 

säloä QloonI^IIs r^sdnle sä Lidä los In m0M6nisl9 In ONI'S 36 

solnlmdä ssnsnl ioihslor ps^Iu^dntonrs.

ksnl^n ^62oIvnr6L oslsl 6s 3. äonn ^rodlsmä ss aplleä ^so^s- 

mn sns^^Isi eins riss snd ioimä älisi'sn^ Inlä Inti-un momsnl äln1:^s 

äouä oioonli'l oonsoonllvs Lis slslsmnlnl -vldro^sioulanl r

68^ -- - 68 61? -»- 61? , (2.265)
o k

In-OLIO äli^ ssis luo^nl msonnlo slsmsninr 3.1 ior^sloi ps^In^dL- 

Io3^6 ZI 226 6XP2SSiLî
-- I'^(-L) äx - ^^ ( r) X 6^ , (2.266)

In2 61,^ ss"s IU.L2U.I meonnls sls.^onrnr 2I I'Q^^sIvr äs n^0i"dÎ2L26 

vlseonsä, Qvlnä sxvrsslL äs QniQnI:
äl.^ -- (- Lx.)1äx - - x^ox ä^r - - 2i^ät . (2,267)

In1:sZ2lnä ssULtzlL (2.26^) Inr^s .-Ti^^sn^sis äs In s^I^Hi-

tnl QÎ02NI2II äs O2äin^l lc ?I äs In Inespulrul. 6I0QNI2II

U25lläl0L2S, 262Nl1:ä:

'Ic)"

(t)^ är - ! ^"L'(r)6t . (2.263)
-'r?

Isn1r2U mlFeä^IIs psrloäios nls slslsmnlul vlbroxs^Qutsnk, 

eu elosnl^i InsinniLnss, snsr^In polsn^ialä nn ss lavâlllsn In 

ritmul sloenl^llor, Inr VLloN26L SN Fl SSL L SNS^L^s! slnsllos 

ssts NQ66L9I psnliu roLlis elQQni^IIs, nshlsl Insll: sonnt,In.( 2.266)

?^I ?tc>I ,
L(!^^). -»- 2 L.,(r)är.-- >'(r)x äl . (2.269)o X n u.,
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Rslnhis. (2.269) OL ludul MSOLNio POSITIV SISOlULl

ini^-o ps^ioaäL Ä miHQS..rii Lisismului vidrope^ouTunT äs io^tzsls 

ps^iu^dnioL^s LQopsrâ aiiT SNSI^ÜL äisivaiL äs l'o^tzsls äs LM0r?ii- 

2L^S, Qi^ 9.1 pis^äsrsL äs snsr^is In QioQnixs. ksnT^u L LV6L pis^- 

äs^i äs sns^Zis muxims in Timpul oioonirilo? suis nsosuu^ ou 1u- 

oiul msonnio si'soduLi äs io^tzsls PS2?iU^dLiOLI6 uä üidä vulo^i 

mLxims. Dinins Tonis io^tzsls psriurdnioors ps^ioäios, Lvinä nossntzi 

psrionäL 1 Hi ou vnlo^ils sxi^sms änis äs mLiiioils QoloLNL 

Hi -^o, ^^02?uI msonnio muxim inir-O ps^ionäL n unsi missuri ps^io- 

äios ou ps^iouäL ^1' ( r C ^i) suis sisoiuni äs io^tzsls ps^iu^dnion^s 

opiims, ou VLi'iLtzis ä^sptun^iulL^L Iri Timp» Lvinä sxvi'suiils âsis 

äs;

?(i) -- ^in (Oi) , (2.27o)

unäs (O- —6i poriTru uossTs 1'oit^s psriurduiOL^s opi-ims, äupä 

äsl.srmiuLiSL pLi't^msT.riioi' oioorii^ilor ou iunotzii äs pL^LM3T^ii 

äin:rmiei iSLi^rdiii ui si^Tsmuiui vidropo^ouTuuT, ssts 116Q6JL2? 2L 

66 QLlouIs26 V5rloiil6 loi" opiims äiri QO^äi^iQ äs MLXim L pisräs^ii 

äs sns^^is oinstioL iu Qivoni.rs.

In QL2Ul SiLTSMUlui V id K) p 6 ^Q u t L51 r QONLiäsi'LT» iäl'L LMO2Ti2L2S 

§i LQtzionL-b äs i'ortzsls pS2iU2dLi0L.rs opTilas (2.27o)» sxv^LLiL

. äs QL26 äspinäs pisräsiSL äs snsi^is oinsTiQL (2.262), 66 
Sx o

66 ponts so^is 9UO Lormnr

iL 6iLdiIi^6L sxprssisi (2.271) 3-LU Q0N6iäsL?LT miHQLrils vidropsr- 

ouTunTs psrioäios Lvinä psiiosäb s>;Llä QU ps^ivnäL ior^oloi psitu^- 

bLioL^s (2? - I), IL QLrs QioQnii°i1s uu los in primL 66:aips^ioaäL 

äs VLriLtzis L loitzslOr ps^Tu^duiOLis, oinä 6i^n(sin(0T) -- I .

I'^in Nomars, momsniul oiooni^ii äs oräinul ss ponts äsis^minL
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6I.N 6XP2SLl8r
*lc - (K-D î ' ^^lO' - (L.272)

llnlnâ LS8M8 âs (2.27L), 36 00N3tut3 08 6XP263I8 (2.271) 
î

326 VUl02l 6Xt26M6 p6Nt2U ÎL -- O S3U , P6Nt2U 0326 36

0 dtz1.N6 r
c-^)^ -- - 77) - (2.27I)

Sx o 7 - - — 2 u o

Irl. (2.27)) 66 ÎL so.'rinul -i- 3QU - LLtiöl Inolt UOdâStL 6XP26L'l6 sâ 

11.6 -52.t1.vL. R62u1tu OL Hi In LO655t 082 si^tomul 226 lHiH032l

VId2OP62QUtQNt6 p62l.0c11.06 optime âuou 0L0QIl1.2l.l6 8U 1o 0 In M0M6N- 

tols I21 0226 36 sodimdu SSNLUl I'OrtzolOL P62tULduto326.

2 .7* OoN3lâ623tzIi P2ivinâ stuâiul 3l3t6lÂ6lv2 V id20 pe 20 utnnt 6 

N61IN6826 Int26 OlOONllI Hi OU O1.0QN1.21. N6INUt8Nt3N66

^6Nt2U 3l3t6lN6l6 sH603Nl06 Vid20P620UtUNt6 uvlnâ 03230 t 621.8 t I- 

Ol elu^tlOS 3QU 66 3M02tl2826 NSlIni326, NU 86 POLte 6et62MiN8 O 

80lu^1.6 6X80 tL P SNt2U 603Q 21.6268 .^i^OU lI I 2Nt2 6 60UL 0l()0Nl2l. 

00N36QUt1.VS. DS 836M6NLL1., ââoL O1_OON121I6 NU P0 t I'I 00N8LU62Lt6 

1_N3tUNtUN6S , t26dUL6 3Z, 36 InL 368M8 6 9 082L0t62Ul P2O^UN6 NSl1.- 

N1.U2 81 Lnt6280tz1.UNl.l02 p620Ut3Nt6 IN tl-UPUI 01.0 QNI2LI0 2 , NOtL'sl 

inolt nLQL StuâLuI Q1.00N1.2 II02 nu P0Ut5.' LI t23t8t MLt6l2.ur1.0 P21.N 

metoâo 6XL0t6. 08 U2M826 In 8O68to 082U2L 63te N6Q6882 ui 86 Lpllos 

^6t0â6 8p20Xl5NÂtLv 6 Ü6 StUâlU t6O2?tIo, 52p 6 IlncZ U-3 6 18 MetOUSlo 

teorlsl v1.d23tzl1.l0 2 NoIIn1.L26.

O motoââ Lol03LtL L260V6Nt In 3tu6Iu1 v1.d28tzlll02 nellnl826 

63t6 OONStltUltL 6s IInL82l2820L P6 P02tz lunl ( P2LN 3SM6Nt6 âo . 

dreuptL) L 0a280t62l3t1.0ll02 ne11.n1.826. ^O688tu .UStoâL 86 P28to 

UKLI1.28 OU dUN6 262Ult8t6 ZL LN O^u6IuI 3lst6MSl02 Vid 20 p620UtuN- 

tS, Utlt PSNt2U 6XP2lM826L 08280 t 62 1.8 t 20II âINLUNlO6 8 . Uplsl02 

PS20Ut8NtS» Olt Hi p6Nt2U 8P20Xlll13268 O8280t6223tIOIlo2 6l83tl06 

Hi 66 8M02tIi?826 ni« Sl6M6Nt6lO2 N0lInl826 P2ln 08280 t 62 Ist lol 
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poliZonuls. Lrorils äs Q3.lOU.I- In lolosirsu uoestei msioäe poi L'i 

mioyoruis orioii äs.muli prin uls^sreu unul numur oll MUI mure äe 

lniuri' uls Ouruoierisiioii poliZonule. Dsonreoe nls^sreu unui nu- 

üi^r murs äs luiuri ule OurLOierisiioilor poiiZonuls impliou UN 

volum mure äs onloul, meioäu SS iol0S6^6 Iu moislursu sisismelor 

V^oLOulQn PS oulouluioure unulo^ios, numerios SUU InidriÄs. 

Ilumirul âs luturi nie unei onruoierisiioi poliMNuls pouie li reäus, 

i'uru u uieoiu preoi2iu Ü6 onloul, prin ule^oree unor meious Speoiule 

äs uproximurs poli^onulu, ou, âs exemplu, meioäu du2uiL pe eonâi^ia 
6e minim u erorii puiruiios ponâeruie ^.oo^ , ^l)l^, ^16^^ , ^176^. 

^iii âin siuâiile ieoreiioe, oii -i âin osie sxperimeniule 

pe moâsls oleoiriOs r^i msounioe, s-u oonsiuiui ou, usupru ouruote- 

rului 52iZOLr.i1or vidroperouiunte, nu o inllusnhn mui mure ouruets- 

rislioiis elusiioe ^i âs umoriiLure ncliniurs âs ouruolerisiioi 

le âinumios nsliniurs ule Ouplelor perouiunte. Oliiur ^i 5n ou2ui 

oioOnirilor neinsrunlunee, ^uruiu unei oiooniri sste mul^ mui mioa 

âsoii perios-âs mi^ourilor vidioperOurnnr.e perioiioe, U55i1'ei inoi-d 

erorile âs Ouloul ciuioritu uproximurii Ournoierislioii iinumios u 

suplei psrouiunie sini muli mui miei ieoii erorile âe ouloul ânio- 

riiu uproximL.rii Ouruoierisiioilor elnsrioe .?i âs umorii2ure intrs 

6ous oiooniri oonseOuiivs. ^krin urmure, in mureu mu^orituie u os2U- 

rilor, moâslureu muismuiiou u oioonirilDr neinstunianee se pouis 

ot'eoiuu LnaloS ou oeu u Oiooni2^r)r insiunianss, iuru u sisoiu prs- 

oi2iu 6e oulOul, '^iirinclu-se ssume 6e âuruiu oioonirilor, in ours 

mi^oureu sisiemului vidroperoutuni re^uliâ oonsiâerini s^nliiuisu 

6in relntzia ^snsruln (^.46) oorespun^uloAre ouplsi psrou^unls .'zi 

tzinin6u-ss ssamu âe 6spsnâsn^u ooeiioicaiului 6e resiiiuire âs vi- 

rs2u relaii'v^ n punoielor ieorsiioe oe ooniuoi Iu inoepuiul oioo- 

nirii pe dLLa relutzisi (^,69). ^0 ulri'el, ss odssrvâ ou vuloures 

00elioieniului âs resiiiuire Iu oioonire nu âepinâe âe iormu oon-
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er-sts. Za VL.Li8.tzLs L iortzei pereutsnte in timpul eioenirii, si Zs

raportul psreutziilor Zin esis ävuL Lis eioenirii

Irr osls es UL55tSL2L 36 preLiNtL eitovs. metoZs LproximLtivs

Zu Ltuâiu L unui sistem vidropereutunt eu UN ZLLÜ Ze lidsrtLts,

uvinZ earueteristies. elLstieu neliniaru

2e eonsiäerL sistsmul vidroporeutunt äin iiZ.2.6, pentru

OLL6 eurueteristies vlustieâ 32

><(x)
sxprin^ sud l'ormLr

(2.274)

an äs este Lortza elusties, x

6 ML ZOLLS, äin POsitzia 6 s ee!iili-

dru stutie s. sistemului

3 6 OONSiäSLS UN parametru mie

l'ortzs. perturbutoure

tr

3 0 OONLÜSLS

6

Limonieu, 6s i'ormsr

5»g. 2.S
MLSL m ss eioensyte eu UN

^(1.) - I'' slncot . 0
In moment 6 ls in OLL 6.

^2.275)

6" , OOLPUl

opritor 2ix, eioenirile riinä eon-

siâeLLts instuntânse, eLLQetsriLuts us eosüeidntul âe restituire

k.

Leuatzin Zi^erentzinlu u mi.-Zeurii sistemului intre 6ous eioe-

niri eonsseutive oste Ze Lormnr
.. .rrx * ex *' -»- Irx^ - I'oSin(0t

^tit psntru stuZiul tsoretie,

(2.276)

?i pentru moZolLren siste­

mului vidropereutnnt eonsiZerst, esto LVuntL^os 32 36 exprims eeuL-

tz in Ziierentzisls u mi^eurii sud I'ormu uZimensionnls. ?0N', ru uees-

?risi 30 ^olossue notLtziilsr

n
o 

m

^st

co
(i -

2 m (O

6 
^sr

st
0

(2.277)
x

n
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l!c:uatzia âiisron^iala a miHoarii sud Lorma aâimonsionalâ 

âsvino r

- ^2" ^2^k3'-t-2-»-^^^^^^^  ̂ , (2.278)

In 0ÄI6 2' Hi 2" r6pr02iniâ prima .Hi a âoua âorivaia a varia- 

diloi 2 in rapori ou variabila inâopsnâonia , ILI' osis uri 

paramoiru mio aâimonsional.

î?sniru âoiorminarsa miHoârilor vidroporouianis porioâioo, 

osis noossar sa ss inioZro26 oountzia äi^srsntziala (2.278) inirs 

âoua ^iooniri oonsoouiivo. Louatzia âit'orontziala iiinâ noliniara, 

inis-^rarsa si so poaio oiooiua numai prin moioâo aproximaiivo. 

^loioâa liniari2arii oaraoiorisiioii olasiioo s-s utilizai la mo- 

âolaroa sisdomului vidroporouiani oonsiâorai po oaloulaiorul ana- 

lo^io. In oslo os urmsazs. so proziniâ unolo LKpsois privinâ Lvli- 

0Li8L msio^si dalLutzsi armonios Hi a Mütoäsi ^Lramsirului mio 

peniru âsiorminaroa unor solutzii axroximadivo a souatzioi âiiorsn- 

^ialo (2.278) indrv äouä oiooniri oonosourivo alo siotomului vi- 

dropsroutant.

?6n1rru aplioarea moioâoi balanței armonios, 86 ns,^li^6a2L 

indr-o prima aproximatzis si'sorül iortzsi 6s amorti2ar6 vioooasâ 

( k. - 0) Hi ss oonsiâsra oolutzia oouatzisi âiiersntzials indrs 

âoua oiooniri oonssoudivo âo iorma: 
E

2 -- O^oos ---------> O^siri ------------ sin , (2.279)r ,

oare aproximsâ2â ^oarts dino solutzin oxaoiâ xerniru vnl-ri mioi 

alo paramsirului . In (2.279) ssis momsntul aoimonsional

al oioonirii âe orâinul k, 0^ Hi 0. sini oonsianlo äs inio- 

^raro, iar so âoisrminâ âin oonâitzia oa sin^ sa voriiios 

oouL^ia äii'orsntziala Hi rsLulia âin ooua^iar

I- - (2.23o)

Oonsiantslü âo inioZraro 8^ Hi 0^ so âoior^iiinâ âin oon- 
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âitziils inițiale cor63pun2Lroare oii roitului ciocnirii ie orâinul 

kr

r 2 - â r 2' -- -k(2')^ (2.231)

lui^carsa sistemului vibropercutant intre ciocnirile äs or- 

âinul jc Zi ^1 se exprima prin le^ea âe miycarsr

2 - (â-^sin )cos--------------y k(2' ), -t- äcos sin  -—- >

^sin 'L . (2.232)

Oonäitziils ca miZcarsa sistemului 32 iie psrioâica, svinâ 

psrioaäa sZLlâ cu un multiplu r al perioaâsi aâimensionals 215 

L iortzsi perturbatoare, sint âate cler
'r - ?s r- ; L--â ; 2'-(2')^^-(2')^2^ . (2.2SZ)

I^punînL L2^äitz2ils âs ps^loä^eirAts (2.23)) psutru Is^sâ

Ls ^^82L^s (2.232)» ^S2uIt2.r

eosl^) Ü

(^.^84).

?sn1:ru exisrentzL 5ii?eär2.Io^ vîdi-o^srouîLuts pe^loâies, âln

(^*284) i^sd^Is sâ ^s2uIr^ x-ent^u vâlvei rsa- 

Is, 12^ â^2 L âou.L pentru 2^ ssts neessar sâ re2ults valori po- 

2îri-vs. vaeL se QLutâ DlZeârils vidrupereutLNts psr1.OâiQS optime, 

6in sL^L-îSiL vits2si âs ciocnire 2^, ä^tL âs ( 2.234), rs2ultâ câ, 

ciocnirile trebuie sL aivâ Ioc in momentele in csrs se scnimdL 

sensul perjei perrurbLtosre. I^rin urnele, 

ciocnirilor .--s âeterminn 2in rsl^tille:

para-'-ierrii oprimi ai

(2.28S)

rentru care le.^sn niocarii sistemului inrrs ciocnirile ie orâinul

9i L>1 se exprima prin:
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- . Läl - ptz â- 00° 
â-LL Y

în i)r^nÄ Lp^oxîmL'^îs nl Llnbîlîvî- 

dropSKOuiLM^s ps^îoâîos optimo, sîsQtinn^ vi>în ms^ocls. ^rs^sn-tratL, 

oonäuos IL n^m2^t:o2^sls sountzîî IînîLrî25^^s în psrin^d-^îî nls xa^s 

kns1,^1Ioi? crloonli-Ho^r

- R 1-2 ä 2^ - 0

.. ^^2 Ilr
M -

-"17-

I-rg^ ^«(^3^2^ -^) 

----------------------------- -

-^) L^^^-,^Ii(I-r^^-^)L 2^ - o (2.237)

OLu^înâ Loln^îî äs l'OIML (2.299) pon'tnu. noosrs sonntzîî, LS

IL soukt^icî. 02r.^Lrio^l 6s I'o rlno. (^, '^4o). Ds?vol rLriä

ästsr^IriÄNlruI obținut, ss oLr^el-'srlL(zs

pO!--ts sud Loi'.^^:

I-t li^ -,-M t
st ----------------- — L H -- 0 ( 2.233)

I -«- cL^

^p'l2.oînâ or.i'deilul I^^i. 0(i souLtzi^ Q^r^o'dsi'l-^'kl

c:L) (2.286) 32 2ld^ i.lâLoinIIs în n >äul nu.ounî^^r6, oonâî-

^îîls âs sandiiîrnts nls v i.^iop9ronrnnto ps^îoâîes

npîIlU6 r

--- L (2.289)o

onrs sîn^ înâsplinîte psnin^ ronrs !Q^iî1c- srsrmînni.«

8^s-k6:uul vidropLioutnril: 2 l'o^r ?î prîn

modslars ps Onloulnro^rsls -zloL^^onIe-^ nnLlo^Ies n'^.sriQS»

6-n Qons'dL^nl: câ vulnî u)îoî irului ^2221^2-

tels lzruâlului r^Drerîo LînD în : )N2 . on oslo o -^în^rs znîn 
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modslurs, OU SXOSptziL VLlorilor mioi nls pUlUL^isi iortzsi psriur- 

duiours (^c 0,)5) ZI L VQlorilor pul3L^isi lortzsi psriurdLiOLrs 

pttNirU'OSrS rSLUliZ. VLlori muri Lis modulului pLrumsirului d 

(v6.1orlls purgas irului din ^urul vulorilor 0,^ ZI ^--1). 

In LOSsis OLLUri, prin modslnrs PS OLloulLioursls SlSOironioS 3-L 

L.ZUN3 lu OONOlULiU OL 36 odtzin ulis tipuri äs miZOLri PSriodiOS Zi 

L^ums miZOari vidrLiorii iaru OioQniri SLU miZOLri vibropsrOuiunis 

OU Oiooniri muliipls inir-o psrioudL L miZOLrii.

In iiZ.2.7 s-L rsprsLsnini ourLOisrisiiLa slLsiioL n sisis- 

mului vibropsrouiLNi oonsidorLi psniru - 0,01, iur n ii^.2.3 

suis duiu difL^rumL ds rsLonuntzZ. QorsopunLLiours, ?sniru nOssuZi 

Velours a psrumsirului , in ii^.2.0 Zi 2.1o s-QU ropreLsn-dul 

ou linis OONiinuL diu^rumsls p5^rLms1:riIor Oioonlrilor oorsspunsL- 

miZOLrilor vidropsrou^unts psrio^ios oplims in OuLuI r - I, 

psn^ru Ours sini indspliniis oonditziils ds sxiLisntzä Zi ds siubi- 

liiLis. ^Osois diu^rums s-uu oonuiruii psniru vulorils oosliOisn- 

iului ds rssiiiuirs In Oioonirs Ix - 0,2 ; - 0,4 ; îL - 0,6 Zi

k - 0,3. Zs OONsiLiu OL Vulorilo vit62si la inOspuiu! oioOnirilor 

sini mui msri psniru vulori msri uls oosiioisniului ds rsuiiiuirs, 

dar in LOSsis On2uri domsniils in Ours sini indspliniis oonditziils 

ds sxiLisntzä Zi ds siLbiliinis uls uiiZodrilor vibropsrourLnis ps- 

riodiOs ds iipul OonsidsrQi sini mui inausis.

Isniru siudiul Lirismului vibroperouiuni ou msdodn purums- 

.irului miO, oonsidsrind purumsirul uuiioisni ds mio, usilsl 

inoii puisrils Luis inospind ou u douu uu poniu li ns^li^uLs, ss 

-LUiL soluția SOUutzisi diisrsn^iuls (2.273) inirs douu oivOniri 

oonssOuiivs ds lormur

L - 2o( ) * ... . (2.29o)

j Ds LSSMSNSL, SS OONsidsrur
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y ?o

unäs 3^ 36 äs^srmlnZ. L3l1e1 Inelt 5^3 LS s11m1ns 1simsn11 360U.13IL..

^nl00'n1nä (2.29o) ?1 (2.291) In (2.276) ^1 läsnr 11'1o1n6 6upL 

P3^6i11s 1u1 ^l. , psnliu L- 0 36 ob^1n 60li3tzî1Is 611sisntzlLl0

N6063LIS äslsrmInLiH solu^1s1 ^6N6ialO3i'6 r

n 2" * 2 - Lin , (2.292)/000 '

^1 cL PI 1ms 1. Äpi0x1mntz1i:

2'-,' -»- 2-, - - 3.2" - 2^ . (2.299)/0l I ivl0 0

20lu;ln ^SNSILlä 3 30U3^1s1 61161 6.3^ 1^10 ( 2.292) 63^6:

I
2 ^^003 ---------- --------- Z 31^ —----------- ------ -----------------------7) 3ln lL v 2.294)

o ° ° »?o

?6NtltI 00Qä1^11l6 1^1^1316 (2.231), ILL^IlLr
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(2.295)

Inlooul^â solu^ÎL (2.294) eu eoQL^LNîsIs âs ä^rs 

âs (2.295) în (2.299), âsLVoliînâ 2^ ?î ^sâuelncl îs^72sn1I 

âe2VOlrL^1^ Ia L'une^ü rriMno^sr^^e6 62 ^raâul I, ss 00^Ins VL-

(2.296)

^35 eenL^îa â1^s^eQ^^LIL (2.299) âsvlusr

eonâ^iils ^Li^îale riuls, Lsr^^I 2^^Ir rs^uIiL (2.2> >

2.29^), eu 2 dui^L -2^^QL^ ^-3 slsr^^ulul. '/î 5--:^2U ^LN

_mrs LOUL c^OLir^^^ -2î^en1.^n>r 5-Â^rru

^lîeL^îIs ?Ld5L??5ourLLr«- r-L^i^el^L . ^sr»r^^^L ^Lpu^.2..^ 20 
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L^roximurivs äsrsr^lnulL oonältziils äs psriOäiolluis (2.28Z)., 

Dsoursos solutzin seuatzisi äiikrsnuüuls (2.297) 2S2u11:L ou lnultzi 

1:srmsn1., pL^sm6lrr1.i oioonirilor pvniru .IZourHs vrdropsrou-dunis

vs^loäios nu ss poi äslrsraiinu unulitio, äseLi xsniru unsls valori 

pLL2l:1oul22<3 als p22umsArilor sislsmulul. vidropsrouiunl:. ^slisl,

9«n1:2u ^ -- 2 Zi ä - 0 , oäuiLnä

?ioä1.O6 Is 0226 0l.00Nlr1.l6 LU 1oo

Asnlru Vi1:S2Q uälMSNSrQNulä äs 1u

m1.^0L2i1s vidrOpsroutunts P6-

Ln Mülnsnlrsls (2!c-1)!!7 ,

rnospulul 0I00NI2II02 rs2u1iA.

6xx?6s1.2r
24^(2^^^2^- I, 

1-9
2)-92(I-^2)2

0
s( !-»-«)(I- 24 ^r.tt *)^(2 >) ^-24)-l6( I-K)('l-

(2.293)

unäo N S6 äClsrmiNL äln oouuylar

(_1_4 <24 rr (^.^-99)

^6Ntru L ä6ls2l2inu 2Uä3.oin1l6 suorc^nnltnr6 21s sountzlsä

V--.299), 631:6 N606SU2 62 S6 26p262lnrs Zrnlioul lunotzisl

- 1'( o) äln msw.drul s1:1.N(5, 0026 66 1n1:623so1:6222 ou ärsQpiu

-- 4* In 62N1: 26s>2626Nl!0l:6 206616 ^2n11o6 psniru

-- 0-01 ZI VA.1or1.1s O0s1io1.6n1iu1uî ä6 rssiärulrs k l'olOsIts
L .ZI 1Q mslroäL prsosäsnlu. Ou vulorlls ^020MSIrului ^o' âLl-62^1- 

.1.-4 ou LZu1:02u1 102, äin (2.293) 06 OO^in vulorils psnrru V1.1S22

Läim6ns1.0QalL âs Iu Inospuiul oioonlrilor i0Arî.6 upro^iute äs

o-sls od^inu1:s ou msioâL dLlun^er uisn.onios.
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Ü. 61-uää^I vloisjss rou 'l, '2 n h s psrIoäioL o o1I.uis

^IdutSts

6s oon^ääs.rä L;ä^1:LniuI v Idro96iou u ääri ^vlnä

äouä ^i>Q.äs äs Hd^i'ds'üs o ou^Iä psioul^ndä, psiir^u ok'.r o so^stziL 

ääLsi'sntz lälä m^1r1.o1.r?,Iä L ä"iiii's äoucl oioon1.r1. ^oQLSOirtlvs

esis äs loiML (L.^7). 2s QS^Iä^üQ^ä ro-'.ro Loi^ils äs ^.^-rl-äLL^s !Zä 

5!S oorisääs^s oäoonii 1.1 ü 1'snliu ä^ 1,1 solävä

6, ^u^?oä^^1.Io^ vld^opeiou Karlis ps^loälos os prssuDur^ mo.rräc:2.-

Is äs Insuls äs i'I^IäitäliL äs äoisss.:

! -i o
n - I ,

0 lii,.
I (?.)ov)

»

I ^2 ^2
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onâs - m,

- k ZI lc.

Molini » i62ul-

1L V3.1oill6 pulsntzllloi 
?^01>1.1I - -^- L0^

ZI p^> - I^i niL-

U äsvlnr

(L.ZoI)

MlZOLlIIOl psiloäloo 00. P6ll0L.lL I'

I)L0L 3 6 OON3läü1Ä

IO 1^0 p6l1U.ldL.1O.L16 LI­

MO Q IO L, LVlnd LMpII1U.äI-

N6L I'o PUllZL^IN k) , 

PL13.M6 1lII OloOrill'IIOl 

—7-1 36 äO'^SiailNL 012 IslL- 

^'IIs (^.I)o) ZI (^.1)1), In 0L16 LV6M!
.2__

4
31
S

Nx) - (L.^L)

I2N'16 3-LU. loIosH NOlL'^IIIsr

- '/^ - (2.5o))

D60L1SOS plS^InlL Inl6163 Ml^OLlIlö V IdlO p 610 U 1LN r, 6 l)0lloäl06 

oxllms, 36 QQUlL vuloillo PL1 Line 111lo 1 0I00NI1II01 ponliu 0L16 6X- 

Hi solL (2.26^) LI'6 VLloiI MlnlMO« Hloii lo O1)1lm6 als PL1.:M6 rilloi 

oloonlllloi 102Ul1^ 3Ud l'OIML:
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kr X . h n st l_______
j(I-)^)(2-

2-3^

(2.5o4)

IL 2__ __________________________ 
!(1-Z^)(2- ^)!

2( s - oL)

în OLrs S-L notLtr

c<---^ts—; f-- >/2 t- . (2.90S)
'/I

I'sntru studiul stLdllltntz 11. ml^elrllor vldrOpsroutunts psrlo- 

ölos optlms âstsr.-.iInLts SS lolossso islutzllls OLF6 oonstl-

tu1s 60U.Ltz1.1l6 HnlnriLLts In psrturdutzH psnt.ru Leest 0L2. Ouutlnä 
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* 2 Zot^-i-I (ZoL^I)( ^^2) l-

?s ds2L O22ts22ulü1. Iu2 ^ONU2, Oonä2^22ls O2 rLäNOlnHs 6OU3- 

^1.62 O32LOtS223t2O6 (^.Zo6) 32 ^26 In 520äul SUdU7l2tL26 , 02^6 26- 

)2S22Nlä OONär^lIs äs ZlLdLIItotS 3^6 2»2^O322l')2 V2d2OP62OUt3Nt6 

26222älO9 optime ä 6 1 6 219.1.N3 1 6 , 32717:

L^( 1-Ä^)( I-L^)-(L^-L^L^)(L^-3.L^)
— - —-^ - 1 >
(I-Q^) - (u- Q^-t^)

(2.)oV)
(l^^)(^-L^)-^(2^-3^)

< I »
( 1-2^) ( 2^2^) (

In ^2Ü*2.IZ ^.14 6-ÄU 26p2626Nl3t OU linis OO^rin^ä P3-

23lN6l222 Opt1l112 32 O20ON222IO2 271 t'UNOtzlo 6s , PSNtrU O32S 

sirii 2Nä6pl2N2i6 OOIlä2tzl2l6 ÜS Ü.X.23162^2 32 äs 3 t^d 2l 2 t 3 0 6 Ml<?-

O:Î22lO2 Vld^OPS^OU'd^Nt.S PS220ä2OS Opr2m6, ÄV21lä p62203.ä3 S^L^L OU 

^(»220262 ^Q2tzS2 PLU'î.U^d^iOL^S (l - 1). 'vOSSiS 623^23126 3-2U 26P26- 

PSNt2U- ^)<3i2U V3lO2l 3ls OO 01'2 12 6 2 r ul U2 US 26St2rU226 K .

3s OO23t3tä O2 pentru vulo22 2122 î?.2O 2 uls P32 3116 arului U6O2L

I I
- —- - -----— NU 32Nt 2N669l2N2ts 00322^2116 äs 6X23163^3 ^2

Vl
äS ZtLdllltatS Nl6 M2l)O322lO2 V1 d 70 p L 2 O U 2 23 t 6 p672Oâ2O6 O p 1 2526 , 

L l2 PONt2U V3l022 M322 nie OO 6^202611 rulul äs 263^213226 äONeill2lS 

US utn^lIllLtS Lis 3O6L1O2 212'^6322 323 î5 11132 23^U3tS.

I)3Oâ Lor tzu P6 7 lurdnlOSIS 63 7 6 2pl2!23, 3V2Nä SXP2 63 23 Ü LlO 

äs (L.27v), ä2N 2613^23 (2.L7I) 2ö7^uI1ä:

-- > A" i . VIA^LL^MLX " î 1 - n I V) rü ? tl5

l'SNtrU OO21PU23263 «1'20263^62 1ö7^-2 p 6 2 1U2 dLlv 3 2 6 0pl2lv0 

06 ^OrtzU P62 1U2ÜLlOL26 U221032O3, 3-3 6616 22127131; 2LpO2tuI
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dintre maxime» de In inQspo.'duI o Io oniri. I o.r , dnds ds 

(2.)o9) ?i (2.Zo4)r

(2.9Io)

In iig.2.19 2-3. rsprsLonrnI, nos^r i'Lpor^ In inn.Q^iQ äs « 

de oonntLiL QL In domsniüs In QQ^s nlnli luâs^Iînl'r^ Qondlhlils 

66 LxlLrsntzL ds n^nodlirLls nls -IIi-.^Q^^Hor VIdrops^Qut-nniiL ps^io- 

62.0s o;)1;drns» inpoi'tul X snto nuoinun^.-^ dsol 1'oitzn i'.^2?tn.rdLliOLi'S 

oprlmn L3ts !2Ll sllolsntd.
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MO^lüÄ VILM?L t<OU 'I^IL'1'L

).I. OonsiätzrLtzii ^snsrsls

ätzL OUIÜ S-L smintit yi in psrn^rsiul I.L, moâslârsu slsotri- 

02. L OOMPOrtLrii âiNLMiOS Q Listsmsior MSOLNiOS 36 pouts r6Lli2L 

in uouä moäuri prinoipial äiisritsr moäsiursL 6Ist6016101° äinLmios 

PS bL2L unor LNniOoii, numits Lnuio^ii iinnmies ^i lnoâslLrsL PS 

o^ioulLtoLrs slsotronios. I.ri Lmbsis O32uri, psntru rSLiiourSL unsi 

MOislLri SLLOtS, 63^6 NOOSLLr 03 SOUL^iiis äiiersntzinis Ours ex- 

primä oolnportarsL mo'islului slsotrio 33 oonäuon, prin sisotunrsL 

mior trsnsio raiuri äs vuriubiiS) PS du2L ^01'30312. ä6 ^063121^6, la 

6033^1.iIs äH'si'LQtzlLls 06 äs30^1^ 00^ioO^L3r6L äinsmIoÄ 3 prototipu­

lui. v6 336Ä6Q63, 5.11 u^dslv 0Q2uri, .'looolLrss sleotrioL 36 rssli- 

26L2L in äou.3 ^326! ino^slsrss 03litotiv3, in onrv LS stubilsso prin- 

oipiLl 00Q6xiuniIs indrs slsliisntslo moüolului slsotrio, nLtisI in­

it souQtzi^lL äiisrsn^ials 00 clssoriu oolüportares 33 33 L i6 äs LOS- 

cnZi io 60UL^.iils îâiiersn-^isls os issoriu oocaportnrsL äinLmi-

03 pr,. .'0^. Iui, yi moäsIsrsL OLntitntivL, in OLrs ss nls^ in .noä 

02' !.>jV .^-^LQüdil inotorii äs SOLIN pentru mLrimils iunclLNSntals

. -^..i icului, rs2ultinâ, po t2L2u nnuliosi iinsnsionnlL, inoto- 

t uoarä psntru .auri^tls 6srivnts vnlorils oosiioien^ilor

tzouL^iilor äiisrsntzinls oorsupunoLtonrs ..loâslului olsotrio.

^.ioâslLrsL sistsiaslor msosnioo vibrnnts liniurs prin snslo^ii 

^Ln-amLos ss ds2SS2Ä ps obss^VQ^is sou^^üls üLt'srsnLiLls sls 

l-.l/särlj. proîc>iipulul. äs Lssss^i ^V> r !ä Lu. SL^L^2.1Is uil'srsn—
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ZlLls LS P5ÜU Lplüeuisu ISoLI)^ IuL L( Lu elrue Lu eLueu.Lts

slseiiles LLuLQUs. Ou UUMUU6, moäslul elscdiiQ us^Ll2ur prin 3UÄ- 

Lo^LL äLuumLos psuluu uu us'LL'sI 6s pre^erL^ va eeutzüus eu slsmsu- 

1:6 xu^Lvs us2L8-douL, eouäSUSLleuL eL boäLus, LuLsueouseL^rs Lu 

eLueuLls sIselruLes rsp^sLsrilLrs x»uLuru-o seksmL âs eousxLuuL pluuâ 

ou oekLuul uoäurL sL e3.uue rsri2uLs puLu ^s2^Qr6QtzÄ sIseluieL., 

euxueL-d^lrs sIseiuLeL usLpse1:Lv Luäueiuu^u. eoustuurs, Luu slsmsuis- 

1s ueiLvs VOU LL eoueLLLuLIrs äLu ^SUSUULOUUS SlseLuLeS äs euusut 

6<HU äs LsusLuus. QXÜk^Z. pouLbLILiuLsu äs u 3l:udLIL äOUL e<uirs^euLL 

äs QUüIe^LL äLuLiiiLes psuluu ^LsLsmsIs mseuuLes vüduLUIrs LLuLuus, 

äupu eum 3S u^ILeä uuu u äouu uLu Ishiis LuL LvLue!ä'i-)LL psu-

tuu ^loäslul sIseruLe. D^eL Loi^sLs ^susuuIÜLuis es ue^LeusuLU usu- 

x>.rs i)ue Le iL^uL ul uu ä^spl: eors^pOnäeur Lu moäs1.ul slselile rsu^lu- 

rills slsel^omo s uls ^eusiui-eur slor äs -dsuLluus ^rü eä^lsrlls äs 

lsueluus-ps Qlsmsulsls xusivs, prin u^IIe^uisL le^üi u äeus L lul 

1. i.ienli il' Lu duels Lue^Lus ss eü^Lus unulo^Lâ - rsuLluus"

6LU "äLrse1;ä", Ou eL^euLr sleerrle es eouu1:ä äLu duels LueuLss, 

eu cruelsls Llu^urars uvLuä rumurL ee^-iuns, pe^ls eensilruL LULlo^uI 

uuul"slulrsm vld^Lur msesnLe eu uu uumu^ äs ^säs äs ILdsi^uls «ZLl 

eu numu^ul duelslui. D^eL lei-tzsls ^susi^lLLüis es aetzlousLLL u3U- 

pru pierviLpuIui LU ärspi eoi'sspeuäsut Lu meäelul slselule Lulsu- 

sLlutzLIs OU^sutzilei sIsetiLeL ^susiL^l äs LZSUs^Ltos.^sIs äs eursu^ 

ZL LulsusLIr^tzLIs euisutzLl02? sIsetiLel es ^L^eur^ slsmsulisls x^slvs 

p.rlu LpllQLi'SL x^LmsL ls^L u IuL uLieäliel'L p«u1;ru ueäu^L ss obtzLus 

LNuIo^lL "l'OrtzL - eureut:" suu "LuvsieL". äu el^euLI slserrle es 

eeus1:L älu uoäu^ü, rioäu^ils ulä^uiLis uvLuä slsmsuls eemuus, pealrs, 

eeuerLluL Luule^ul uuul sLstsm meeäuLe vibiLui. eu uu uu^iLi äs Zru- 

äs äs ILds^-kars s^Ll QU uumäiul ueäuiLIo^.

?sutru ZiLdllliSL roIutzLLI.)^ äs LULiOZIs, 3S eeuLLäsrL uu 

elurem mseuuLe vLdiuul; ILuüuu eu uu eLu^uu L-r^ä äs libsi^uls.
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In llL.3*I*L 3-3. 56p5626n1s1 nodslul !5i6L3IllO 6s I^LNSlutzlS P6N15U

UN sslilsl äs slslsm, lL5 In llL.3»I*'o 3.1.0 3-LU 56P5S26N1L1

Duâslsls sals slsol^los 563ll22ls ^iln unulogllls - IsNLlU-

ris, rssxsellv - OU5SQ1.

f-.g.z.<
OOnslâs^lnâ psni^u inoaslul nsoaulo âln. il^.3*I*u Qu pu53ws- 

l.ru âs pO2ltzls âsplLLL^SL X Ä .nLssl :n âln P02ltzl2 âs scrlilll- 

d.ru slsllo, Lpllsind x^lnelplul Iul d îis.adsrl, iS2uI1u sauutzlL 

2 l^sientziLlä a ml^au^ll p50lollpulul:

I' - QX - ox - xx - 0 (3*1)

L,vIlQlnâ 3 6ouu 1s^6 L Iul KllLl^ILl'l psnl^u moâslul sISQ- 

rrlo üln l'lL.^.I.b, us obhlns eouu^lu oIL'cnsntzlL^Iu os âe^o^ls 

Lompoiîa^sa moâslulul sIsol^lQ ^eull^ur po dL2u nnLlo^lsl loitzu - 

"Lsnsluns r

, 0.2)

Iu LL2:6 I âl LLtL Zuiolnu L'lLQtllOL .^OMSN^LN'I u L0N-

âsnsurv^ulul, c^o l'llnâ SL2?LlNL SlLL^I-lLU IL -nomsntul 1^0 - 0.

^pllslnâ pi?lmu Is^6 L Iul Xli'LjilioI'l PSNLIU moâslul 6lse1:^ls 

lln ll^.3.1.2, .86 odî^lns eouutzlu ällöKUNtz lalL L6 âsusi-ls LOMPO^- 

13563 moâslulul 6lsol5le 5SuIl23t P6 bu23 annlo^lsl l"v5^3 - eU5SNlr

1 L. â^u I âu , I > (3.3)'- o n âr I. - o ,
(11

la Q35S 3-L NQlLl u - Uo -»- 9 dl.
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3s oonLlslL QL sounhiils diisrsndiuls (Z.L) Fi (^.I) sînl 

äs ÄOSSLZi iormâ QU SQUL^iS. diisren'^ inlü (Z.l) L miHQsrii prololipu- 

lui. 'dslützlils äs nnnlo^is QS rssulln sind dnls în lsbelul ).I«

Lislsmsls msOLnios vidrnnls liniors QU msi Mulls ^rsds. âs li- 

dsrlslü oondUQ Is modele M6QS.Nl.Q6 odtzinuls prin le§srs3 în ssris 

SLU în parslsl n msi multor modele oi^^pls QL Qsl rSprSLSNlal în 

Ü^.Z.l.L» L^OdslLrSQ ONlilLliVL L SQS.OlOrN P6 bs23. snslo^iilor di- 

NLuliQS 'prS26Nlsl6 66. posls iLQS dirsol dupn modelul lor MSQNNiQ. 

?snlru LQSLSlN, modelul MSQNNiQ 66 VL r5-pr626Nls în S'HN 1'61, înoîl 

6L 66 puns. în svidsntzZ. ls^Llurils dinlre slsmsnlsls modelului, 

prsoum Hi lsMlurile äinrrs LQSJls slsmenls Hi exlsriorul SLU, 

oonsidernl imobil. ?un^Ql6le în Qnre oînl npliQLle iortzsls exls- 

riosrs psrlurdQlos.re, ior^sls olnoliQS, (16 S.MO^rli2LI6 Hi -O^tzsls 

äs insrtzis 66 NUM66Q noduri- în .noäslul msQsniQ, unul äin nQSLts 

noduri ^iinâ sxrsrio^ul modelului. l'isQu^s slsmsnl äin modelul MS- 

QsniQ VL dsvsni,. în NQSSO^L ^sorsLsnicue s 36, un element ds lsZL- 

lui'u dinr^s doun noduri, blsmenlsls .'siodslului MQQuniQ leonis în 

p2u?Llsl înl^s douu noduri 66 sxprimn în nnuloLiri iortzo - lsnoiuns 

prin Is^nrsL în serie s slsmend^lor Lnnlos.^6 îndr-o rsmurn n mo­

delului sleQ.IriQ, inr în nnLlo^in ior^n - oursnl os exprimn prin 

lsMrss în psrLlsl s slsm6n1:6lor snnlon^e înire nodurile Qorsspun- 

Lnlonrs nls modslului slserrio.

?sn1ru modslnres sleoirios pe dL2n nnLlo^ülor dins.miQS s 

sisismslor msQLnios vibrnnls lininre os i'oloseHle de prsisrintzu 

snologi. iortzâ - iensiuns, dsonrsQs ^ensrLiosrsls ds lsnoiuns 

sîni mni UHor äs rssliLsi Hi misurLlorile în modelul.slsolriQ oo- 

respun2s1:or 36 pol inse mni u-Hor. In scosul QN2, ln iisQnrs nod din 

modelul msQLnio vn oorsspunds o duoln înonisn în modelul vlselriQ. 

In Q6ls OS urmssLL L?6 vor lun în Qonsidernrs numni modslsls slsQ- 

lrios rssliLsls ps os.2Q LQssloi snnlo ii.
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kentru'moâellirsa electrica po '0220 analogiilor 6iNrO5.iice a sis- 

teraslor tascanics neliniare, cu äiscontinuitatzl' în legen 6s mișcare 

bLU . parametrii variaoill IN timp, problema ss complico. 

Dificultatea întîtiipinatâ în încercarea 6e n rsprsLsnta 0 caracteris- 

tic2 particulara neliniara sau 6iscontin.i.a pri^tr-o analogis âina- 

mîoâ se âatoroZte faptului cä rar este posibil sa se gassasca un 

element electric nelinlar s cărui carkicteristica 32 o aproximeze - pe 

! cea ceruta. In aceste ca2uri este necc.sar sa 96 recurgă In âisp02i- 

tlvs auxiliare ou âioâe Zi relee cu diferite graâe âs complexitate 

p6Nl.ru 2 reallLa analogia cu' neliniaritatea 3au riiscontinuitatea

- dorita. pentru 23 tiu âe siste^ae mecanice, în care categorie intra ZI 

sistemele mecanice vi'oropercutant 6 6e orice lip, modelarea elsol^lQL 

36 PON16 ^snll22 lini UZOI' ZI nni prenîn P6 OLlnuInloL^s 6l60lK)nIes. 

0^. U^5lnr6, în OS'Is 66- ^^^6222 36 vor Iun î^^ 00N3l66^LI6 s.noâsls elt,»e- 

1r"l06 rsQllLQls pe bn22 LNLloglel i"ortn - lsnslnns P6nr.ru 31316.^6^6 

M6OÂNIN6 vlb^Operon'.rQnl6 IInlLre între olOonIrl, nvî'Nâ pnrnmelrll 

NlnLinInI prsol22^I. ^663l6 rroâels slootrloe 06 L'olonsno pentru vsrl- 

ilonrsn exlslsntzsl ZI 3l2bIIItZ.!^II uiror tipuri oonerste 06 ^IZoLrl 

vi1)ropsroutnnts psrioâlos, âstsr^innte prin stuâii tsOrstiee. 

?Lntru l^oâslars» ciocnirilor în uoente noclols sleotrloe, eute nsoo- 

3nr on, p6 lînM ^enorntosrsls âs tsnniuns, onrs .TioâsIssLn ior^sls 

perturdntoLrs, sâ ss rsnll2626 os slQ^isnts LOtivs ZI Asnsrntoars âs 

impulsuri âs tsnsiuns, osrs sâ aidu în luoâslul slsotrlo si sol nns- 

lojz ou si^sotul ^or^slor percutante nsupr . ^rrototipului meonnlo.

kentru nioâslLrea onntltntivL pe duo? nnLloLilIor âlnuleioe 

' slurs.'tielor meonnioe vil»r2Nts IIniLre ONU viuroperoutânte liniare 

între oioonlri, eote necesar ou se proieoteoe molelul electric, âs- 

.terDrnînâ valorile parametrilor ele.lentelor pasive Zi active âin 

circuitul electric corespu^outor. In nceot scop, în prnaui. rînâ, se 

nle^ iactorli <ie scnrn pentru »"rlr.iNl^lo i.ui^ ament ale ale ^ooelului
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2LQLIHO. 2sntiU LNLlOäiiu 1 - tensiune, lLetOiil os- 30213 36 

exp^î.^â -pe dL2L islâtzIilor äs 1'0^.'^:

, (x)p -- ^(^la ' , 0.4)

OLIS Inâiesle p SS 16^612 1a ploi-'-tip, isi inâieele tL 36 

I6I6TL Ia moâslul slsetiie. In si âoilsu rînâ, înloeuiriâ I6lutziils 

Q6 i'OIQL (^.4) în seua;ii1s â ii's 16N^ iul 6 Lls miZearii prototipu- 

Il.il, în U1LS LNLliLsi âimensionsls iL2ulr?i Isetorii âs 36313 P6Q- 

tiu nLiiLiile âsrivuts ule pio^oripuiui Zi, implieit, vulerils PL- 

înnsriHor sls^sniblo^ pasivs Zi aetivs sie moâslului sleetrie.

îxtra^erea Lareler äin noâelul sleotrie ss 6^serus22L prin 

mäsuiarsL ZI înis^istiLisa unor eisiini slsetriee variadils în 

tinp. In 632ul analogiei ioîhî - tsnoiuns, aessis DLlimi 8înt.In- 

rsnsirL^IIs Luisn^Hor «Iserriei în âîl^Ite r'L^ru^I âs oîi'LU.Iv ZI 

oîQ6^IIs âe rsnslnne LN^iIrs slsnsnrs vLsI^s. Lsts Im-

22i1,3.ni QL LpLTLiels I^IosIrs PSlUIU .51O3NILI6L ZI Irus^I^IrrLUSL 

2L QN ^626tzlON626 eu ei senilul slseli^Ie. OL ur.^me, QPLI'S- 

isls loleslrs j)sn^ru ..ILZU^LISL euien^Iîoi' slsel^Iol rredulo LL 

îr^7oâu2L o I^peäun^u ns^II^udîl^ în el^eulî (ouellO^rLl's eu duela) 

ee1s lolosîie ^en1.iu nLLmLisL îsn^lunlloi' slsel^Ies ^^sduls 

-L nîvL 2 I^xeäLN^ Ie Iriir^Lis .7216 (vullus^ie sloe^ionlee,

oselleseOLps eLteeles, sre.).

Isnrm o neIs 1Lis eîr nai ounî a.unul sîorsiu Qseunle vibrant 

sau vluiepsreuiLnr ^-6 du^a unaleelUei äln^Iee, ssre noeosar sa 

Ls îi. aZL Isl i serei îi us ueuis osntru .^Lrî^IItz i'unäasasQ-

rals sîs xre re tipului, îneîr L^esluî. elsetrie ee iSLUltî'sL înăs^ 

lIîn6asen eins io nieIe eenLi^ii:

- kara^etiii esisetsiiuriei pseriu elsmeursls uetive sâ poa- 

in lî eeeiuäeZi Is ^LneiLtOLirlk sxî.erenrs în eeeisi^ 3uu Ia .rsns- 

esresis uZor es eiDieetat Hi äs issrienr.

- Valeriis pLiLneriilei sleerrîeî eîs slsnenteler puuivs
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2) OL pLr-n1L 1ru22l^1-i63 22s1 V2rl3o1Is äs 5H2^1n3 cu

O OONLlLQ^ä. 1)602160.6 206tzSl1 OP6l2^1e 26 16311^6323 02 2^212121 

21'101 PO "L SNtz 105516^1'11 sHoolââll 06 prsol^ls, 2060^6 bl 6:716 IltS LO 

A5l1 N2I26L0 P0 1^611^ 10526^1'11 .

o) OISPOLlrlVS 6 5116 16 2112 6 220 3 252 >. 2 äo 23 32 2 5231 51121'L 6 V3- 

.rlLb11s 2 6 Q3?1ri3, II2521 iS 3 25110^011.

0) O1SP02li1V6 0016 16211263.22 1Nu6 ,10160 2001 V3rl30ll6 6 6 

N3§1Q3 In 10P011: 02 L12P21 äs 5:l2Z1ru1, LSU::l1iS 1nis^i3ior1.

6) D13P02111VS es ISäH^SOol P1.)clo5:'ll 3 1223 V3rl3d11s äs QL- 

0I0L, 225ti1î6 55i2irlp1 iooioil.

s) I)l3p02li1v6 03.12 ^62016323 5) Isp-lllSNtzL osllnlälä Lutis 

üo 22 V2llL0l1s äo !.U^--Ini1, nullis ^261.^0216 6 s 12170^11.

1) D1sp02li1V6 06 16311265221 0.1-22.116 OSOI2II 1O^1O6, 5.?O,1l2 

i.>)(!6l3I63 6022^11101 11161'6Nl^ 1ol L 0 5^ 2IsOONt1N2ÜLLtz1. (^616 .7^1 

l32P1Uä1t6 6l3PO2lr1vS 10^106 olni OO..'5p3i3i02i6ls, 0216 I6L11- 

265122 OOLNUtLiSL OQlOUl3L0rulul 06 PS > 0-20lâ l 6 Ou1O2Î PS 11^3, 

1.3 12110^16 âd VLI02I6L P02l11v1 332 2^,.^ IVL 2 51261 -VLlIodUs â6 

s'.0.;lQ3 332 L S 25516l 5)32 t?'11'61 6 2 tz 6 1 .- -.1) - 2' V3llL^1Io âs NQ^Inâ.

I)6l1VL16L 1N 13901^ 02 rl..:p3l 26 '512 '1riL ^1 1lHPL1^1l62 L â02L 

VÂllLd1IS 26 5H53^1i13 NU SS P01 1621122 02 PISQI2I6 llÜIOQLÜ Z1 02 

615' ^'1u1V6 SlSOLionlOS LdLdlIs, 621 306c13l3 N2 ^Isolsnol posldl- 

1113'^116 .uoäslors 3ls Oâ1ou1o Lo^rslo 1 elso1ro3los 323lo^1os.

'l'OLlS 20S3SS i1p2l1 (îs sl65N6:ir6 (is 03I02I 3N3I00I0 0'6 P01;

-.-.I12L 02 slsmsnis 6lso1;i1o6 P3o1v6 (dodlris, 00 oâsns^ Lo 11 , 25 62I3- 

K01I) 332 02 SlENSN-dS Lo^lvs, 06 00-I^1N LO.P 111'io3roLI 6 06 oorsnî 

05)111)1.222 6l3d11l23L6 02 1630'5 16 216^2 L1V3, 712.551^6 L^pllHO^rOL^S 

opsro^lONLls. Llslnsnlrsls P3L1V6 Oo 02I02I I-63I12622L OP6r.2;11I.S 

S'tz 0LI02I 3N3l0Lle 02 srorl i5,3i1, le 20663 In ooIouIstoLisIs slso- 

Lioriloo 3N3l0LLl06 .Tioâsrns se l'olo^sso Qlslasnts 30(1vs le 02I02I, 

3v1nâ 03 8lL5262r 6s b203 3MP1111o 3 ro r 2I S) pe 13^, lonal . I2 22 63^6
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OLloulutOLIS nuw.ui OPOI-u^iu äs iniiul^iis ou. 0 oonstuntn 8 unși V2- 

liudils äe M2ZiN2 36 1621120822 ou sleiisnts äs onloul pusivs ^1 

8NU:HS ou potsn^iomstrii.

iloäslQrSQ onlitntivu PS onloulntorul anulo^io 8 UNO i 6022^11 

äii'ersntziuls SLU 8 UNUl sistSM äs 6028^11 äii'si on^ ials 86 168li2SQ- 

28 prin intsrOONOOtuiSL slslîlsnts lor 6s onloul QN2lo§io intr-UNL SLU 

NÄ2 lnults duols äs onloul, 0216. 6l'60tU6222 opsrntziils osruts äs 

souL^iils äiisrsn^inls. ätili.2inä siiabolurils 61 smerii;61.01 äs OLloul 

LNuloZio .äin tubsiul ).2, 36 oblino, LStisl, o LOllSMQ äs ^oäslsrs 

oolitutivu, OLIS ponte 11 5) imp lii'io 8tu (äs prinoipiu) 38U ästnlia- 

t2, In iuno^ie äs ästnliils ä6 moäolnrs PS 0816 Is oon^ins. 

in !10äsl81S8 onlitutivn PS onloulntorul nnslo^io, PS Jolss^sls äs 

.l.oäslnis LS 20^6228 äirsot VLlisdilsls O0rS3PUN22tO816 prototipului 

?i NU VÄiiudilsls äs M8'?in2 äs intrurs (notnts ou inäiools 1) Ä8U 

äs Ishiis (notsts ou -inäiosls s) uls elementelor äs Ouloul onnlo^io 

1'2 o ^.^.oäslLis oulltQdivL Li^piiliou^ä 0 3 pouts ooriLiä^ru 08 slsmsn- 

tsls äs ouloul unuio^io 0P616328 Ou ni'^trioi ou slsmsirts ooriLtLiits 

LLU VUliabilZ. Ds 806^6268s NU 36 ^ins US2M8 äs ooslioisn^ii oon- 

stu.'^i äs 22iti2rs Iu LU-^sroLi? ,'i in 1,0 ,rLtO8i6 p'i nioi äs oonäitzii- 

1s initziLls 18 ln^.^181.0816.

ksntiu moäslL2S8 ountitutlvä PS onloula^orul 8NuIä)^io SS in- 

^ooios^ts O LOiismu äs ^oäsluis ästuIlQtu, oontzininä tO8L6 ästui-iils 

1.6003816 psntru 1S8I128I62 oonüxlunilor intrs 6l6lN6Nt6ls äo onloul 

PS oLloulatoiuI LNLlo.xio 7i psntru lix.Lisn oosi'ioisn^iloi oonntsntzi 

.'^i 8 oonäi^iilor ini^iäis ou n.ju^oru! PO tsn^ioiostrilor, opsiLtz ii 

o XI6 36 iQ02älS828 IN P1O^12'22162 0810 u lutor ului. ks nosots solisme 

OS .-^äslsrs SS QOtSLOL vuriLdilsls äs ru.^inL ooisspun^uronrs VLiia- 

^iislor prototipului .'-i vulorils oosi ioisntz ilor ?i 8 .oonäi^ iilor 

ini^iLls 0 816 rs2ultL p'2 0222 iuotoriloi äs 30212 nle.^i psntiu M8- 

ri.'.ils ^unä2trsnt2ls als prototipului. I.u noäelursn.onntitutivu trs- 

0U'''32 t-s ^in8 Nc.'. 08 Lu^Ltoursls -i ints^rutOLrsls, ours SS
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rnLlÎTSLLL OU ollrs uri säQ^ui ÄLnpääiäOuror' opsiL^lOQul LVÖQä ISLS- 

QS^L^Ivâ, eä'SO tuss.23. opsiLdääls eoiL3puri2Z.-Louis OU 3OQQUOLISL 

SSMQUlul ZI, In LOSSr OL2 , HU ZS iuä QQ^SL22. ZL^uI "-" . ?IÖQ ur^- 

MUI6 Irr 0IÜOS LOliSlnä âs WâslLI'S PS OuloulLlOUiS LQulipOOS, OLOL 

IL 3UîNLl;vLis ZI 1u iuisZr:Laurus uu ss äOäüOL ssnul, ss, äQ^slsZs 

ÖL'. LOLSisu OPSI6L2Z. OU ZOQülndLi SL ZSiNQU.IuÖ* Os UZSLSQSU, Irr Oli- 

OS ZO^SlNL äs Qoäeluis, QU 3S Mâi Q2H6L2U. QOS^iOiSQ^Ü OS irr Li- IS 

LVUQä VLlvLISL I.

^OLrS lnLliLläls OOQZ^LQiS 3UU -VQiiuoils als ^uäsluluü SlSO^ 

iiiO ISLIÜ2L1' PIÜQ uioäsluis PS .OuiOU iUTIOIui LQLÖO^iO 2S SXPliniL. 

PIÜQ ^SQZÜUQÜ sISOilOOS lUPOlLurs 1:U iSQOiUQSL OS IS^SilO^^ I 2 

OUiOUlLlrO^Ulul, QOÖLLu OU d'. ÎQ :noäsi2IS2 OOQ^i^Lri^U OS ÖQiiil- 

PÜQO ^iiÜOUliL^i lu uIS^SISL i'OO ÖO I Öo I US OOOlä, äSOOIS^ 3 . OUÖ» 

OUluiOLISls LQUi^^iOS iUOiUQä Hi OUISQi OOQÜQoU , ^2.1!SU 3 ? U-

^iL^-ls L 1:uruiO^ VQr1.udLIsIor7 ÖS L^sbuis uä '^u-

PSQllI'U o dUQL l'UQO^IOQLIS L SISlUSQ^Slur äs Ouluul LQäl I.O 1 suis 

QSOSZLr: OL -KOLLI:« VLUlLOlIsls äs ^u^1.Qä uä I'äs Luu^Qli:u.rs 'O i r.^L^U 

OOlOuI.^uä QQLlO^äO. Ou urQÄKZ, psu^ru o duQä ^^oäslL^.s Or..rlrL.ä,l?L 

su^s Q6OS3LI ZU. L'äü OUQOLLUlrL vulo^lls SX^r:SDS ^Is VLr: iu 7. Öl 2 lO 

p^orotüpului ZI ^LO-LOIÎI 6s. SOüI'ä uä :^s äS^S^:?.ÖQS ääQ O-7UUÖ;äL OU 

VUlO^11s SXlr^SNS «3.1s VL^äLdälsIu^ OO r su2UQ2ärour s äs .NU 2L. LU 

äspLZSUOOQ vu1oi11ö 1 3LU -I. Irr PIOUlSQS Oo^plsxs, .O32r lUOkU 

6s1:s L'OQrIrs äää'lOil Zi äs aiulrs OIÖ rr7sduis ZU Ö'ÖS ^UOU^S .lulr-r 

IQOL^Oälä SXPS^äQSQralS pSQ^ru äsrsr-uluu^su ^ÄO Ö? OOU.r'ä

pSQÖru OLIS Z2.Q1: 2.QäspIäQü1;s ciO6 5>LS O^uäl^ÖÖ.

^.Ioä61LlISL ZÖI'iSNISÖOI M6OUQÎOS PS O L I OU I 2 io 2IS Sls^ilOQÖO) 

QUMSräOS se ^SQll2SL22 H01^ PS ÖLOU SOU.i,i.1IoI ÖÖÖSI3Q^2i.S OS äSAä 

Oläu OOlapOliLISL ääQLNlOL L PIO io :ipul..1. 0 OÖOU lu iOLIS Ö s Ou:NOOÖOS 

O^srä posidîli'iâ;Ö MLÖ 1S.IZ1 äs lnoäsluis äs OLlouI>SIS^.3

LQUlO^lOS SS.U äs Luäslsls ISO-.ÖO'. iS PS d22O LQLl0^7. .-OI ÖQÄ-

'MOOS, äai SIU- 71s äs OLÖOUl POÖ Öä ÖÖ.OU7S oiäol u äs MâO^, PIÖQ 
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ülS^SL'SL UNV2? DSieue Läsevuis äs enieul nums.rie* I)L OLieuiLivL^sIs 

nums^ies NU i^rsduis LU SS tz inu usumn äs ineieLii 6s Leurn, äs limi- 

iLFÜS . impULS , äs , OONäi^ in QL VL^iQUilsis 6s MLFiNN 3L nu. äspLFSLSOL 

Lnumiis vslo^i Fi sxiniL meieäs numsrles ^sni^u inisZ^L^SQ seuLtzii- 

ior äi^s^sntzinls äs äiis^its iipui'i, linin^s 3LU nslininr's, eu eos- 

iieisntzi QvnsiLntzi snu VL^indili, eu 3LU ikL^L äiseeniinuiiLtzi,- sie. 

^ksniiu moäslL^SL enIiiLiivL ps eul vlLivu^sIs numsi'iQs, äupQ siLiii- 

ii^sn alM.riimuIui äs SLleuI xs ÜL2L msieäsi numsi-ies e^nsiäs^nis 

36 inioemsFis sensmL lo^ieä, es eon^ins sueesZiunss operu^üle)? xs 

esrs i^sduis sä. Is siseius^^s enleulnioru^. ilsäoln^sL enniirntivL 

eonLiä in rsLÜLL^sä siseiivä n pio^^nmului, sxp^imui iniur-un lim- 

onZ äs ^eZLLML^s Loessidil enieulurorului, eentzininä progrumul. 

p^ineipnl, sub^uîinsls Fi änisls nuiusries. oii^uiul 662uv2Nin^ nl 

enIeuIn^QL^sIoi'. sise Ponies nulHLz?ies iu^.1 äs esis .unLio^ies eonslrn 

in in^'rul QZ. in-ds^vnlsls äs -dimp nseoenis psndi'u in^oolnireu 

w.s^.or' Fi, arni Liss, ints^vnlsls us ri5up nsessurs siee^uu^Ii OLieu- 

iuiui nums^ie ou i)isei^is ^iäieul-u, sx^u^s^ii äarsIoL suä io^mn 6s 

^iLiies sun iudsls, ^^siue^L^ii ness^^iu, sde., ein^ mu^ i.iui ranri 

äeeir in QLLuI ioloeii'ii er.-.ieuIuvuLioIoi unalo^ies. v6 u-'s^wnsL, 

esniiu urüiL^irsL inilusnt^si unoi -,rii äin.^^iei Luuu.ru eecapsr-

r.axii äinnDies Q p^o^otisului, in eueul. ielosi^ii enleulnruuisio^ 

nu'neiies esis nsessui su ss selii^bs erl pu^in äntsls nuîiisiies, uns- 

oi'i eilin^ xue^^umul p^inei^Ll, F.i un r'is uulni äin nou p^u^LDu!« 

i'L enieulLlroL^sis nnuiv^ies adäii'ieu^il.s unumi^ei pL^L55r6 Liii ss 

rsLÜ26L2L simplu, pT'i^i ue^lmdnisL vnloi'ii eonsrnrirslor ^uuur po-bsn- 

iom-si^ii, äneL in m^äsinisL enn^u^L'Lun s-a inusvLML us ness^s 

moäiiieu^i«. On u^mu^s, psn'tuu muäsluisu us enIeuIutoLis s Ise^ronicrs 

L sis^vlusio^ msoLnies eomplsxs, u eu2?.)r eo^ipo.räiNL!^r.un äspinäs 

äs mu 1.i ^L^nmsiri'ii, eum enTü F2. euuul u-iL^smsie^ mseunues v^d^e- 

psieu'LünIrs äs 22?ie6 l!ip» suie msi nvunliu^u3, mui seonemre, nu us
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3luâi626 oomporiLisu pro hohiOului PS ^loâsle slsorries isuli23hs PS 

ouIouIuioQgs unulo^ios, ioIosinâu-86 OnlouluioursIs numsrios Ntâbi 

în OULUrils In eurs 03^6 NOQSSÄIÄ o prooi^is riäiouiü.

Lâ moâslureu bighsruslog Qbounios 96 oulouluhosrs slsorgonios 

UrULSiiOS, prsoi^iu âs ouioul Iu iuhs^iuisu QUUlSiiOZ. L souutziilog 

âlisgsntziLls Lls xiiZourii âsuiuâs âs lisiOâL nuaierios. loIo^iiL- 

surs hgsduis 6Ä 1'1.6 oih nui rupiâ oonvsr§6nhâ,' Zi âs nurimoL PLSU- 

Iui âs inhsLrurs iolosir, 03.1'6 hgsduis 3'1 iis oii 5aui 52io.. 

IcsLuIhâ 03 psniru O Pisoi2is giâioutu, riiüvul âs ouloul usos8ug 

ints^râgii 60uutziilor âilegsnhiuls L-316 Io Li h 6 mus, mult limi M2gs 

âsoi. .isopul nsos^ur sisoluurii orionror c^lts oosru^ii âs ouloulâ- 

hor. 3s pouis ^sâuos ZUdohUNtziLl hüupul âs iulLis 3 unui probrum 

ooisspunLLior Mäslurii 06 OLloulurorul uumsrio L unui Liss^rsm âi- 

NL-.aio, âQOL 36 0UN0 3?tS oolutziâ 8i3^s.nului âs SOUL^ii âii'sisn^iLls 

ale ni^oLiii ps 0323 unui stuâiu ^e^rslio. Ds uioi rsLuIîu iüipo^tsn- 

tzu expriiaurii LNQiirios, sud loimu ^uiiioi3,l2, u eonâitziilur âs 

exisisntzâ Zi âs sludiliiuls uls lui^ouiiloi vidiopsiuuiunrs psiioâi- 

06 3is sisiSlNLloi ou lNui mulis ^iuâs 06 lideilârs, 3ZL ouia o-uuiLlsi 

iu eupitolui orsosâsnt. âuloulâiouiols nuMeiios opsi632L oonvâ Zi 

lupiâ ou M3l:iioi Zi ss 901. sx^iu-is uZoi louls âulsls enrs inis^s- 

36L2U sud ioi.aâ âs ^lÄÜos Zi âiu^iuns.

Osie Lui lLr-.:i posidililu^i âs .^oâsiois sIsoi^ioL uis sisis- 

?isl0^ âinulnios Is oi'sru ouioululouroIo olcolionios Iiidriâs, oou- 

siiluiie âin iule^oonsohui63 ooloulurooioloi nu.^siios Zi unulo^ios 

prin oonvsihouis Luulo^-nulusiioe Zi iio-unulo^ios. In uosshs 

3i3rsl26 ^^id^iâ6 oolouluuou^sls nui.rSiioo uu iul âs OOQUNâu Zi âs 

oonriol 3 i'unokionâiii âi.^uLilivo Iui u-n^IoLies, uvinâ pooidililru- 

rsL uu iSâlixsLS Zhodilirsu oprimi u inorogilor âs »ouru psnhru 

nioâslsls ps oLlouluIoLisIe un-rl^^lo.' ou uinursusoL Zrooi^iu osl- 

oulului unLlo^io. ?uirou U11LI007I0U o.'.Q .ootinorâ in sxoluulvitals 
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inlS§2L2lI S03Ltz11l02 ä1L'6263^1.al0 Lio ml ^03.211, 0 6623^16. PS 0326 

0 POLlS SlS0'd33 3 002, 2Lp1ä yl 0 3 3 P2002216 00MP32 3d1.l3 33 OSL Ä 

6^1031310226102 33M62206.

9 . 2 . Lloä 618.262 81616 MSIo 2 MO OLNlOS Vld2OP6 20 3183 10 PS 

0Ll03.l3l0L2S L38lo§1O6

3.2.1. LLoä6la2S3 02l1lLl1vä PS 08l03lal0826 ans Ionios 

z.2.1.1. Soksma âs mväslL2S oalllLllvL sImplllloLlZ. psnl23 

slslsm6 v1b20P6203l33l6 §63628ls ou mal malts 

§28.(16 äs I1d62l3ls

8s 0O2I3I6L22 33 OlslSM ,M6O.3n1o V1320PS203lONt, LV2L6 N > §28- 

ÜS ÜS I2.d62l2lft. In 032Ul 0«l M32 §6362^1, 6038^1116 6 II 6 263^'Inls 
klis 5Nl^oä2l1 23l2S 00 03 020032.22. 00 NOOOO dl VS ülnä 3611.30 32 0 ^'1 YS 

pol 6XP2lML 03d 1o 2 ML (2.27), 00265;p332:ll02 333I 210 äs I MSOLNlO äs 

olalsm 33P3L la ! ( ^, < 3) 1o§3lO22. 36o10I20M6 301s 2012)-IIL 63IS äs

(2.18). ?63-d23 6llml'33263 mal 11pllonto 2 !. 1o 2 äln MalrloSL , 8S 

3SP323 ( 6033^11 6 Ils 2 SNtz 2.3lS Q3l^s1 InO'Il MU d 2 2.0 6 L 33 116 

3SSl3§3lQ2L, OOtzlnInäu-OS olllLSMSlü 6 O 6 0 0.3^11 <111s 263^ 1ols ÜO 

1o2M3 (2.28) .^1 (2.29). D1n Ilalsmal (2.28) 06 aöl62ml33 marrlcss. 

X » 0326 I3I003IIL 23 (2.29) oonäaos 1a 33 sll^em äs m 3 - t 

6033^11 äIl62SNtz1ul6 23 0326 33 mol Lp'ir mal lIp1 Iok?1 lo 211 lal I/.3- 

§2L3§6. ^06^1: -Sl^lSM 2MP263223 03 06ls 1 6033^11 slk 1s^3i32l1O2

nsvlonoms (2.18) 10 2M632Q 33 slolem äs 2- 6033^11 ä 11'62 Ol'ch l2ls 36-

ll3lL26 , 0Q2S äsl62Ml22ä m1^03263 9lal6MUl3l V2.d25)p6203^33l 23l2S 

ä033 0I.003I2I oonaöoailvs yl sa^6 äs 1>rmL^r

» ( 8.9)

?S3l23 moäslal MSOLNlO 00 3sLä623l. sl6,i'63lsls mal2lo1Io2 ^1 

ä6pu.3ä 33MQ1 äS OOO2äON3l6lS §636231120^6, SlSMLNtslS M5^l2.1o1I 

äöplnä äs 0002ä033lo1s §636231123^6 oi äs vllsosls §S3S2Lll2QrS, 

232 1O2tzblS p62l32dLl032S §63623li2a1s äln MLt2l.O63 (. äsplnä äs 

OO0 r-äännlsls 5;s362äIl2Lls ol äs l1.no»
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Iri ONLUl esi csnsrni, 8l3i6:iiul V 1'oro 9 6 renis-n i nonis SL 

OON^^nL. liinl mulis eo^lo poreninnio, Iloenrs äln sls p^ilriä II en- 

^^ers^lLLiZ äs innetzln IsMiurII unllniornls cis lo^mL ^onsrnln 

(2.46) 3LU x-nriienlnrn (2.33), esn äs n ä0UL Ior5iln Illnä InillnIiL 

esi MLl Irsevsni Iri nxllentzll. 1)6 N36M6N6N, psniru. OLiNO isrl2S..r-YN 

InisrnetzlunIIor psieuinnis In imunul eloeni.rllor, psniru. Ilsenrs 

on^ln ^sreuicnniä 631,6 noeosnr 32 36 sx^rll/rs ^Oitzsls poreuinnis 

äln 20N0ls loesls äs eonrnei x>rln rslntzr.1 äs LoilHN ZsnsrnlL (2.63). 

?snirn ionis euxldls ^sreuinnis, nescis rslntzll earseittilLiles 

psniru. aioäslnisn lini senilen n e Io en lr Ilo i' 36 poi oxvilinn ^-Uiirlelnl 

snu Corsas:

7(^) 0 , n (H, ^) , (3.6)

In 2NI6 mnirlesn eolonnn I LIS un nnnnr äs elisionis s^nl LU NM2Ä- 

rul QuolsiQr' 96iQul:^nt6, Isr ^ci1,rî.06n ooIonnL n nrs UN nuüiL^ âs 

6l6:?.6nls 6ZLl OU nUTiLi-nI ^inäslo.r cis Ildüi'ikils Äl 3lLtestului vldro- 

In unsls OLi2Ui7l, LllUNQl olnä plln^is SOI'PUI.Ho onrs PQI'-. 

? NN In Qloonirl In nnols Quols poiou^nnts 80 ÄÜ8 ?I unois 00F- 

^nrl 3U9N30 In IsLldl noolonoms, oeniirn 6Xpr?I^ni?sn lor^olo^ P6^- 

oulnnio nln tonsio loonlo cis oonlnoi 65;to nsoerrnr .62 no dInn nsnmn 

cîo 2ni,6^L0tzInnIl6 Qo^pniIIoi o0168PUN2Nionr0 QN nes5-ri-Z Is^niu^I, 

-. c l 5^2.iisls nnir?loll I' ^oi ni ooplncln zl 6s vnlo^llo momsn- 

-> v'«- nlo .nnlilpllenio^llo^ Iul no,.-i'nln^o âln lnntilosn X , oo^sspuL- 

Lninrl Is^siniilor noolonoms :i8i66icr"o.

Isnirn moäslnren ps enloulnioniolo nnnlo^los a Zl.^romslor 

c:c?onncos vI^roverouiLNio ^snornls, In p>'i.mnl rlnâ osio noossnr 32 

'..S/.6 Inie^iuroL ZQun^IIloi (i 1-.'orsntzlnlo äs loiinn (3.3), 

c..'.)'0 IsiorailnL ^irAonrsn 3l3i05nnluI Vloroporoui Mi Lnlio äou.2 oloo- 

nlrl oon3senilvs« lenirn noennin, ^rcnu^unlnä üicrirloon N nssln- 

,;nl-?.rl, so 30^nr2 -.unriiosn eolonnn os o^n^lne äsrlVLielo äs esi

BUPT



MHÎ M316 oiâin nls luno^iiloi n 62 UNO no u L o , uioi .nuliiosu : 

- L" - L" - L" (3.7)

Ü6 eons^LlL OL, P6 'V323 SOULpiilOI âii'eisn^ iuls Lls mlponiii 901 i- 

36 sud ^O.rmu 0.7), iolosinâ uimdoluril-/ slsmeurslor âo o^loul ' 

LNLlo^io äin iudslul 2°2, 36 vours oonoiiui U'-OI duolu äs onloul 

snulo^îo psnriu äsrsiminLisu miooârii inris äouä oiooniii 22N362U- 

r.ivs nls si-orsmului vidiOpsiouiunr.

In si âoilsu lină» psnriu .^uăsIniSL ps ouIoulLiOLisis unulo- 

^ios 3 uossivl LÜLiSMS Vibiope12UiLNr6 ^6Q61Ll6 , 62ts N20L331 sâ 

36 16Uli2626 MOăsIuiSL 0i02Nilil21. nOSLOtS 36 PLLtS I62Ü2L 5-N 

äouä moäuii xiinoipiul äilsiide, äupu ou'^ oiooniiils por ii oon- 

L^iâeiLis insdanrunss suu nu. äoäsluisu 2iOoniiiIoi Inoronrnnse ss 

^26 MLI. Simplu, OU UZUroruI UN)1 non^'ds äs oomursie ISLÜLLiS ou 

o^mpururosis 2216 soiiimd-L OQnäi^iils Ini^iul6 IL inr2PIU^Lie 

psnriu uimuroiul inrsrvul äinirs olooniii, înloouină v-'c-Lsis äs 

lâ inoopuiul 2âoonliiloi ou oslo 0010 rs^uIrL ps 2333 rs luZiiloi 

äs loimu (^.62) psnriu ül'ui^itul oi )oniiilo i, H. OL2UI o 3 

gensial ul oüoonäiäloi nsinsrantunss, pontiu .iioäslLieL oäoonäil- 

loi 36 ^olOSSSQ 2O.^P3.1LrO3.16 , 2UI6 ä 61.i:2 2 2 S 322 änlSIV^IoIS ÜS 

'dimp Ln 2316 LU 1)2 oioonälils, ^ensiLloLis- äs lunoriî, 2316 

oonsrruîsso ^Oltzsls psioursnrs 26 32^100.6323 3uplimsnr31 33UP12. 

221PU1ÜIO1 L^Iurs IN OoNîLOd IN rî.llpul oioonüllloi. luo.- plinriS 

201PU1Î16 Ll'Iurs UN oonrnor IN dinpul oioonüllloi 36 uälo. unsle 

221PU1Î SUPU3S l3 Is^äruii nso lono-os , psi.liu :N0äsl3162 Io I 6Io 1 

psioursnie 63^6 N6263Q1 32 36 änä. p I äs nul r äp I io 3 ro 1'_ I lui

I.-3^1LNL6 2O163PUN2L doii Is^Lruriloo nsolonoms.

In sure ispiSLsniLî'i 32N6723 äs moäslLis 3l5.-pIiii2arL

PS...1U UN sisis^ vibropsiouLnnu ps.osiul 2U MLi ;Ult6 äs II-

deoruds, In OLIS oiOonilils oin: nsinoruniLNLS. In 30622rä U2NSQ3 

äs moäsluis uinr äslimirnrs 2U Ilnie .5i'.isiuprä :i6i p.r>i ä.urin- 

ors, 2316 16221^1 oire un.u äin Pioälo'.-Io 2212 ns 9UN o^.^riu n.oäs-
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Isrs. kLiIbu II 56nIl2eiQ2L - lnIo^rnreL eoun^lllo^ âllere.u^ luis Qls 

mlHQL^ll, Inire oloonl^l P6 bL2L oeuu^lel lNLillolLle ().7), lnr 

In Ilmpul elocrnl^llo^ sub notzlunsn suplliaenlurn n L0ool25Ltzlllo5

0056LPUN2LlvL56 lO2^6lO5 PSrOUlLNle. In timpul Q.lo0nl5llo5, 60UL-

tzln llle^sntzlnln mnI^lolLln L mlzonrll slslbmulul, 

^OIDL L0Q6SlbllL moâslL^ll, 36 pOLlL sorlsr

4 - L-^ - L-^ L q - 2'^ L n > L'^

In OL56 NQQblSLUtzlils supIlmsnlLi'6 00563PUN2LIo35s 

Innis nu 6xp5sslL ^Ll^lolLln I'L5lSL I lln

oxp^l/anln sub

(3.S)

loi^sloi p6AQU­

sobeaiu âs rnols-

ILIS I63ll2es2u nioâelniSL oloonlklloi' n6ln3lLNl3N66, lui pLrlSL

III I'u5Nl26L2L mulllpllonlo^ll Iul ln^LN^s 00I63PUNXLIorl l6M-

luill05 nsolonoLe.

). 2.1.2. I^olöln^SL QLlIlLlI^u Q oloonlrllor' nelnoInnlLNSL

1)6 oonsläsrn oupln PSioulLNlu lln ll^.L.l, ponlru 0LI6 56- 

iQtzln eorsSPUNLLlOLIS lunotzlsl le^llu^li. UNllLl^Llb inl56 âoun

Lloenlrl Q0NS6QUIÎV6 63lo (2.^2). Ou (2.^6), 50^.'5tzl5-t

(2.^)0) 36 mnl 5>oLls sQrisr

- - . s o . (3.9)

In limbul Qi0Qnl5il QLnIrloe L -'-usl05 ol U:., LOIO-

xl6I6L 56lLllVL 2

IL ^l ^sl'y^MLtzlL lolLlL

QQNlieI) 5 O 0 i ) r o OUL '.'ILU 6 , eure 52p562ln- 

ln 20NL le OO^rlOl, â6VlN6 PO2ltIVL^

U0l?t6Nl6l6 1^0 QO5639UU2uroui 6 lnoepululul .^l ul'l^^llu-

lul Qloonl^ll 562UIIL QL momenlels OUOOSLlVe ^enl5U 0LI6 .. 0.

Oele âouL ^L26 nl6 oloenl^ll sini ls-ll^lluls lo !iiOl:isliIul 1^.,, In 

0L56 vll62L 56luIlVL L Qeloi lo ul .'^36 levlne nulu.

In l.106slL5UN PS 0Lloulal0L56l6 LNulO^Iue L 6 lo o nl5 l Io I NL lN3 Inn-

ILN66, âsIlmllL5S3 lnl65VuIsl05 âe 11.-9 031.6 LU loo oloonl^lls 

.^l L 1'326l05 0loonl5ll05 36 56ull2632L ou L^juloiul Q0 OV25L Io L r 6 Io 5

PS bL2L leln^lsl ( Z.9) -?l a eonll^ lll ) r r
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x . -A O nsntru

x., . O psntru

"î ,

().1o)

NoâslLrSU ior^eior psroutnnts OL no^ion6u2n LSUprn oslor 

âoun MULS in timpul oioonirilor LS 6l'60tu.622S. PS bn2L sxprsLisi 

^ünsiLls (2.56), in Ours oosiioien^.ii 64 Zi b^ LS 66lLrln1.NL 

experimentul, âevinLinâ 6s Zeometriu oorpurilor ui äs propristL- 

tzilo mutorinlslor, inr pontrU purnmedrul -n, In oslo-mui lrsovsn- 

tv ou2uri, 26 pouts oonoiäsrn vulourou I, ooreupunLLtor rolL^isi 

Iui Horts intrs oomponsntu sluotion u l'or^si peroutunts ZI 

6sL'ormntziu LluLtiou Q oorpurilor ul'L.ul6 In oontuot. Deon rsos 

eosiioisntul 6^ urs vnlori arnri, oioonirile oint onruoterisnts 

prin bsi'ormL'tzii mloi Zi l'ortze psroutunte 6o vulori Nouris nuri.

Ou urmArs, in sonsmsls äs moâelnre pe oLloulutOLrsls nnnloZios u 

-oioenirilor nsinutuntunss, SLle neooLui 02 pärtzilb oure no6sIsu2L 

loiasis poroulLnIs 33. iis prole^ule prin oonpurulOLre, un^rs! in- 

eil nonui in inlsrvQiüIs sourts' 6e til.lp in OL.rs uu I00 oloonirils 

^ensrsks ilüvulLuri 6o lenslune 07>re^pun2Z.1our6 lorilor xrerou.- 

tunte. De Lssmsnsu, In noäsiureu o^rntilutivu L Liotsneior vidro- 

psr.outunts, oonäitziu 6s 6222 oure trebuie 36. iis inpULu psntru 

6sterninurs2 i'Lotoriior âs sourâ eots ou vuIoursL naxitni 2 vuriu- 

di ' i. 6s NLZiriL oorSLpunLLtours Lor^ei peroutunts sä nu äspuZsuLOL 

VLllOUILÄ i.

In ii^.).) Luts rsprsTentutn Uo!n-M2 6s l.'ioüelnre oulitutivu 

6«tuIi2tL u oioonirilor nsinLtunl^ui^ee penrru o«.^pln peroutuntä 

6in ii^.2.1, IL ours noäslureu lort^Ior psroutunts s-u eieotuut ' 

ps bL2u Qxprssisi (2.06). lurtsu iin ^olienu äs noäsinre beliwitL- 

tn pirn linis intrsruptu Zi notutn ou I reprsuintä nool-oursls äin 

buolsls 6s oniout nnulo^io ou.ro rLnIineur^L inte^rursu so unciilor 

6iisrsntzials als miZoärii psntru o>orlonutsle Zi x^.

BUPT



^'9-^

BUPT



- I4I -

âsIltallQ'kâ prln Hule Inî^srui-ro. Fl nc tutu ou II slsotusnsL

I-sxnrrlLLi 6N L006l6^ntzllIo2? LUpIl^sntL^s QLtorltu, I'o^^slor? P62?ou-

Lä^rs. IN llmpul oloonl^llv)? In 36otonrols äln duolsls äs OLlouI

nnulo^lo 6L2S rsLll2SL2N lnls^L.r6L LouâtzlIIo^ ällsientzlÄls Qis

mlFonrll psnL^u 00 0 ^äonulrsls X.

LOksML âs moäsln^s 3-5L oonsläernt

?! x^. IL NOSLLIIÄ pnrds äln

QZ sloislnul vldiopeiou^Lnl 39'

^säuos Ikr

tllol^

UN moäsl äs l^unsl^^ls 
— 2«

LLrlsI Inolt., äln p^oäuLuI NÄ-

psnlru 36o1orul OO^SLPUNLNtor ooo^äonntöl .6 3L
1'6pÄrii2LLLä LLLsIemtzls suplimsnisLi - -^- ä! psniru LÄl Lvrss-

pun^ä ro^ LOOläONNlsl rs2uI1:L L0L6lsrLtz1s suolimsril^rÄ ?p

In Ilis^Lllurn äs Lpsololllnls, IsZLlL âs lkoäsIsiLA iau^SlÜLlrl-

oL Fl PS ouloulnion^e olootionlos n LlLisnisIo^ vld^opsKnriLnts,

oxlsrn unsls luo^n^i 5.N 0U.7S In 0^u6Iul S.IooüIi'IIoL' 06Ni^l06 LS

tzlns oe^mu. Nläi put^ln 16 -56OM6t^In oo^pu.rllo.r 0U7 6 09 0Î0 0N6L0, 

uvIn6u-L6 In vsäs^s In l-ioä LP602.nl PI^>P2?ls 1-U^2.I0 M5LiorInlslor Lo- 

I0LÎ1.6 In OONLirUO^lL âs macini. ^06Ll6 p^op^Istn^I olnr isäLis

I 6s oomplsk» In 066N OS prlvo^ts moäslnron oioonlillor» 

p^In moäelsls rsoIOoIoe nls äll^illslor msäll. In NO62IO mväöls 

^solo^loo, oorpurlls OL^S 36 0I00N6L0 L6 oonsIlsrL ON Illncl 00m- 

PUL6 cllnui-o Qulr,I^6 (1s slsmsn^o äe vo I UlU äs W.NLS sle^s.n dn^s- 

lü^nre In1;i6 sls P2?ln elQmsnie 6'InLll06, 6s t'reonrs ULOntn Fl 

vlsoonon. k^op^I6rn^IIL moä6l6j.or rsolo^los nsrlsl odtzlnulo äe^l- 

NSLO prox^lstr1tzll6 MsällloT vlL00-6lu:>Lo-pInL^Ios, onrs olnt esls 

s.'lnl oomplsx.6 äln PUN01.UI äs vsoo^s n1 älLtildutzlsi Liniilor äs 

rsnoluns Fl n äslorlUQtzlllo2? In volunel^ eo^pu^lIO2?. Dsoni'eO'S In 

^ruälul üls'l.SllisIoi' vldropsi'ou'dnnts otnrsn 6s 6sl'oima^lo n oorpu- 

rllor nu p^cLln^L ln'dsi'ss, L-kni-sn <^6 Isnoluns n oo2?puilloi' In 

l.^pul oloonl^llor 26 ponre nprsol^ glodul prlurr-un inoäsl sl Is- 

^nlurll rl^läs äs oonl^ol, In o rro 2 nl oupr1n26 lnlepi'Oprls- 

lindîls V looo-s Ino îo-1, los MrU6 I2.I 6lo . ?6 NuLN U062l:02?L
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00nsläsrn^11, psntru oupln psroutnntl âln II^.L.I, sxprsnlu lor^sl 

psrcrutants ^62ultn äs formar

° ^g(x. .) - ° L. . - k . (^.II)

In. onrs d y1 O Lini oonstnnts ( 2 26 ästsrmlNÄ sxperlmsntnl. 

k^lrnnl teimsn âln o.II) r6p1S2lntL OONPONSNtâ SInstloL 2 lortzsl 

psioutunts ZI 216 sxprssln ^snsrnln äntÄ âs palmul tsrmsn âln (2.66)^ 

oslslâlttz âouL odlnponsnts sxprlrun ^1 )^)8l InIIusntzn IVsonrIlor 

Interne âe NâturL uoontn ZI V1S008S2 822012 stnill âs tensiune âln- 

îrs oorprrills Ll'lnts In OONtLOt IN timpul oloonlrllor.

In Iuoin.r1l6 ^89^, ^Io2^, ^1^3^ 26 prsLlntu unsls Noâsls psntru 

onloulntonisls LNLlo^Ios nie unor slsts.710 V Idi0p6ioutLrnt6 PNltloUlLIS, 

I2. 0216 Noâslnren ciocnirilor 2-2 rsnll^ut P2 dn28 6XP100I9I iortzsi 

?6iL2l2nt6 âs iormn (3.II). In t.72^0 ritnton ^oâslolvi clin luoruiils 

^391 ZI ^IL^^ , >'1602.71 ZI In MOâsInrLL 2610 r t 1201 ui21 02 ZOCuri âln 

InornrsL , oo^porionln eI.2St:l02 2 lor^sl psi02lLNli6 LO oonsläeiä

IInlLiä ZI 30 N6ollîl63.?,îo in!l26N^2 Ii 2 o o. 1 i. Io 1 Interne äe notnrä 2008,- 

tL. In 11^. 9.4 6216 â^tL o soire NN 'Io .71-) li o Ini 6 OnIItLtlvn ^ensinlâ^ L 

oloonlrlloi neInstLNtnnee ^rsntrn onpln ^srontLNiiä lin II^.^.I, In 

0216 NoâelsrsL ^or^ol peroutnnts 2io rooIIoo^^L ps bn2L expresiei Zsne- 

rnle (Z.II). ?LrtzIIe âollmltnte ^rln IInIs IntreruotL ZI nor^ts ou I, 

rospoorlv II, nu noolenZI ssNnII'ion^II on ZI In ^I^.9»9"

AstoäÄ äs lnoäslnrs 8 oloonlrllor >rs26nt8t.I .'2nl sns . ^ost lolo- 

sltn pentru stuälul oomporrlrll älnn'rilo6 n unor souls rotopsroutants 

psntru oonstruo^II prin NoäslLie pe o.nloul^itorul nnnIoZIo, rn osârul 

unul oontrsot äs osrosrnrs ZtlIntzlHou ou IntrsprInäsrsn Lartio" 

äln IImIZoars, ears proäuos uHIn^s psntru oonstruotzU. In IIâZ.9.5 

ests prsxsntnt moäelul msonnlo pentru u'i'.Is?. âe noule rotopsroutants. 

^0hlON8r68 soulsl 66 rsnIl2S8L2 prlntr-25i msosnlssü b1gIä-:.runIvslL, 

svli'â dlsln äs lungime t. mult i.rnl 'no.ro âsort Iun-zl5?.68 r a 

lH8nIv<. I. 1^16s2punrnâ vl^62u un^nrul'iru (O '2 Nunivslsl ooustuntL,
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6 6 ploonl 62. // 2 02P2 toiul

2l dislsl ^2^-1 äs PO 21^1.2 oonsl- 

62121:2 1ni^l8l6, irr 03is disla 

ZI in2nlvsl2 36 2^12 In P1s1miZll6 

32 0321:6 sxpiIlü-L plin islL^I<2: 
1 14 - 1 00 3L-^r -

- -^ ^03 ^L0t . (2.12)

ulLsurLnä PLILMSrrll äs P0- 

'^1^12 x^ ZI x^ . 6In 7)O2l^Is In 

0 216 3 6 2^12 O2pLru1 21 02I2I N6- 

âsloisiint olnâ d1s1ä ZI M-Inlvslä 

36 nl'Iä In. pioInnZIio, 20N2tzII1s 

611'212N^lLl6 â1s l7lIZ02lII slg1:s- 

uinlul Intis 6ouL oloonirl oonssou 

tlvo 3lntr

^1'^1 " ^1^ -'^^1 '
.. O.D)

a<.x - .

1.)I.)3lnc1 Q01:2^111s r

(Z.14)

60U2^11IS cllL'SISQtz-lQlS ().D), tzlnlnü 362lN2 Zi' âs SXP1631.2 (Z.I2), 

3 6 por OXPillNL 32d Ivi-'llLî
) 7> p

" 61 > <-03 Ltot .

- L^ -

lisl^iHs Inäsplinits Inri'6 olroniil as lono^llls 1-?^2l:ui1-

1oi onilntoinls O0163P2N221:0216 osloi -i. ) 22 oupls PSION tnnts t

e 0.16)
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x>6 onIouIniOiuI nnnlu^io n slriLmuIuI vidropoiou- 

inni eonslăsiui s-L LisoiuLi x>s ân3n e-ountzilloi äll'srsntz Inis (3*1^), 

8 islnhiiloi (Z.I6) L sxpioglilor psnuu loi^els psrouiLnts äs 

iormL ().I1). In 1'1^..).6 ssis âniâ ro!i6mn äs l^odeläre onliindivn 

oorespunL^iosrs. In nosLJia soksmn âs moâolnis r-n tzlnut rsnmn oâ 

UUMLlOUIsIS Zi InlS^INLONIüls 6.5o0lU6N2N OPSILtzlIIS OU LOl^I^dniSU 

rOillNUluI. In 981^68 60 HOL 8 5ZOll6M6l 6 6 ^.Oätzlsrs nlnt S Vr <3 3 65I^L.tS 

kI^o'î.on^els QQI2 16^11363.33. iuoâslnr^în QO.'NPONTNtsIOI Ll.'norn^s âin 

âispr 8.1 PlIîilOl 60U8^II L063l6 36010816 3-88 IS^II-

38î 9 6 '0828 0d^61V8^IsI 08 6088dln 6 Il's r 6N I^In äs I'oi-'.^r

L 4- (O^2 - o (Z.I7)

08 oonâltzlilb InI^InI-Q 1 ---. o , 2 -- 2 , 2^0, 816 Lolu^ln 31H!0NIO8 

L - 2^008 LOI. 0
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rloâiev opllrns Lls Lirismului .'a.)äol.3i, onis so isallLSL^ä oină 

Oioenlille âlniis osls âouL mn36 nu loo In mo^snisle in onis ^n8L
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psrant al äoilsa opsrant pentru uru.ntorul intsrval äs timp äin- 

trS äouu oiooniri eonsseutivs.

(raleulatoarsls analo^ies WI)Ä-42lv> oisra poaibilita^i 1ar^i 

äs Qomutars eomoäa -7'1 rapiäa äs 1)6 I duelu 6s ealeul analogie PS 

ulta, äatorita sxistsn^ei eomparatoarslor eu eomutatzis rapiäa Ji äa- 

torita separării eireuitslor äs reae^is Hi> äs intrars ia^L âs ampli- 

üeatoarsle opsra^ionals QU OLIS 36 r6ali26a2L slsmsptsls aetivs 6s 

ealeul analo^io. ^stisl, eosüparatoarels eontzin amplilieatoars eu - 

laetor mare âs ampliliears L äilsrsn^ei eelor âoua variadils âs in- 

trars (âintrs eure unu poato 33. lie nula)Hi limitatoars äs nivsl äs 

intrars, oomutarsa r6ali2inäu-36 rapiâ, In momentul IN eure âilsrsn- 

âsvine nula, ou ajutorul unor relee poluri2ats. 1)6 L36M6NSL, psn- 

tru realiLarSa integratoarelor este neessar sä 36 oonset^2e intrarea 

Hi isHirsa amplilieatoarelor operaționale rsspeetiv Ia punolul LUML 

ül Q^^QuirsIo^ äs inr^L^s Hi Ia isHi^su eiiouirsloi' âs rsas^is (oars 

oontzin QOnäsnsL^vri eu esalalru dornL eonsetu^a Iu punetul su."2a) , 

aesurs eiieui1:s Üinä äisxuos ueeurul., in uya numitsls "e^mvuri âs 

inis^Lus", In aessl Iei, psnliu uesInHi inte^indo^ ss 901, iolosi 

äoua eiiapu^i äs inls^iars, ears se'eonseIsu23 uueessiv, eu Autorul 

eompa^aioa^slor, In duelsls âs ealeul unale^ie.

In Ii^.3.8 ssis r s p^62 sn ta "du ee^s^u âs moâsla^s annlo^iea a 

eioeni^iIO^ instantanes pentru euplu pereutunta âin Ii^.2.1. 

In paitsa esntralä a sens^si âs neâslure .;Int âi^puse duelsls âe.- 

ealeul analo^iL eare rsuIi^eaLu inle^înr^u eeuuhiilor âiieren^iLls 

ale lni.Heârii pentru eerpurils âs lnuur; 5.1. Hi , eireuitsls ears 

prs^Lteue seliimdurea eenâi^iilor init.iuls, euleulinâ sxprssiils vi­

tezelor âs Ia alir-Hitul eioenirilor In lunetzis âs eele eers3pun2L- 

tours inesputului eioenirilor pe dn2u rsln^iilor (^.4L). ^-rseuw ?i 

eireuitul ears ealeul6L2L iunetzia lecturii uniln^srals ! -- - 

So. ^iei valorile eosiieisnd ilor /i » ^tadilitzi eu a^juto-
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rul r porsntziaa^rrii, QU vuluriisr

k. -l i n 0.16)

äcitimdarea conäitziilor initiale in timpul ciocnirilor 36 rea-

11^6222 ^u aZutorul comparatoarelor 0^, c^, 0^ Ä blocurilor äe

comparatoare LO^, respectiv 

ne nul, SS produce comutarea

In momentul In care äevi-

comparatorului 0^, Cars comanda comu-

tarea comparatorului ^i 2 blocurilor äs comparatoare

respectiv vupa comutarea blocurilor 6s comparatoare, ss sckim-

bä conäitziils initziale la primele integratoare äin buclele de calcul

ano.1ogic care rea1i2ea2a integrarea ecuațiilor äiiersn^ials als 

migcärii pentru corpurile äs m:>.ss ?i , astlel inert -x^

tiude sä dovinä äin neu p02itiv. Aceasta conduce la comutarea com- 

paratorului 0^ in poLihia inițiala, in ücsl^^i rimp cu oomutLrsa 

oompcirutorului 0^, comunäutL äs 0^, onrs scliimbä Polurit.^ile dor- 

nslor äs oomunäL als comparatorului 0^. äs obssrvâ ca rolul compa­

ratorului L? ssts äs 2 intlrLia comutarsu comparatorului 0^, 

astisl incit sctiimdarsa polaritatz ilor bornelor äs comarjäu als cotâ- 

paratorului 0^ sa se r2ali262S äupa scNimbarsa conâitziilor, ini- 

tzials, in timp os acosta rovine la poLitzia initzialâ. In ^csst moâ 

se svita aparitzia unor instabilitati in lunctionnrsa blocurilor us 

comparatoare cars comanää sctiimbarsa conäitiilor initiale, ceea os 

ar putea âuce la scurtcircuite.

')s^i la calculatoarele analoges .v.oäsrne se iau toate masurile 

ca sä se rsali2S2s o comutare rapida a comparatoarelor, totuZi aces­

tea au un timp äe comutare iinit, äs _'iuin l 2scimilor âe secunâa. 

kentru acoperirea timpului âe comut-.re a comparatorului (^» in 

sebema äs modelare analei ca ss poate introduce un circul, äs cor se- 

onre sä comanäs coinuturea trcestu^.n rnninten momentului ciocni­

rii cu un interval â<^ timp s^al cu timpul n<- comutare al comparato- 

BUPT



- 122 -

rului. ^osst oirouit äs ooreotzie treouie LZ. aäuoa la osalaltZ. in- 

tlLrS L oomparatorului 0^ o tensiune äe oorso^is poritiva, în 

general -äspsnäsnta 6s -x^^. Zi äs X^I Lstisl inoit oomutarsa 

aosstuia SZ. SS proäuoZ la anularsa äiieren^si äintrs tsnsiunsa 

-x^ Zi tensiunea äs ooreotzis, inaintea momsntului oioonirii. 

Usaürarsa a063 tui oirouit 6s oorso^ie 36 poate iaos NUMcti exps- 

rimental, prin inosroari PS oaloulatorul analogio.

3s ooN3tata oä pentru moäslareu oiooniriIor instantanss 

este nevoie äs mults oomparatoare,äar so evita uti1i2arsa multipli- 

oatoarslor ?i 3 Lbneratoarslor äs iuno^ii nsliniars, oare opersasâ 

ou erori mai mari äeoit elementele liniars âs oaloul analogie. 

?entru o oupla percutanta Ia oare oioonirils au loo intre un oorp 

a- sio emului vidroperoutant ZI un limitator ri^iâ Hx, psnriu. mo- 

6613103 oloeniriloi- inurnniLNSs 65irs nsvois âe U5i singur dloo äs 

Lo^zisroLie xsniiu 3e^Î52b3ieQ eonâitzlHoi' inițial« Ln timpul oloe- 

nîrlloi. ?sniiu .un slLietn vlbiOpsiouiurii ou âouâ sau mai multe ou- 

vls psioutants, xsntru moâslaisa oiooniiilor instantanee Ia iisoars 

oupla veioutanta ssts neossai 3Z ss utili^sLs II oompaiatoais, âaoâ 

olooniiils au Ivo Intis âoua ooi^uii ale sistemului vidioperoutant, 

sau 7 oOmuaiatoais, âaoa oiooniiils ou I00 Intie un 00 rp Lpa2?tz ininâ 

sistemului vidrvxsioutant Zi un limita lor ii-ziâ iix. Oaoa sistemul 

vidio^eioutant oon!.ine âoua ouole ^eioutants Ia oais oioeniiile au 

los inne aoelsaZi äoua eorvuri ale sistemului, oa in 022ul moäslu- 

lui 6in moäslarsa xs oaloulatoaie analo.^ios a oiooniiilor

instantanes ss posts isaliLL numai ou ÎL oompaiatoaie. ksntiu acreas- 

ta, soliema äs moäslaie analo^ioa sste asemanätoars ou osa rspiessnta 

ts in ii^.Z.S, ou singura äsosedire oa inaintsa oompaiatorUlui 6^ 

sote neossai sa ss planere un alt oomparator (^0, oais aas rolul äs 

a ssleota oupla psroutanta in oare ne va proäuos oivonirsa următoare 

(ü^.Z.9).
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^0623^2 SS 2*6211.26222 33 1?UN0ri.6 äs VlrS2L 2?SlLi1.V2 äs 

13 I.nospu1ru1 oioonlräl >22?.nLî0 3rs, 0I63UPU.32 âs O^âlnu.1 4c, 2Vinä

rio 2LI6 S3ts i^äspIIriirZ. (2

VLlOL^SÄ (x^^)^. - (x^)^. - 

- (x.), na§Ltiv2, 0202 ä
0l.00n2.rs2 mDäroars oorss- 

ou.oäs tonotzäsL. legăturii.

uoilLrsrLls psnr^u

OLrs SI-be iQdspIlnitL rsl2- 

^13 (2.^17), S2U^ p022.-bl.vK, 

äLOL oioonirsL 327 îL^OLrs 

oorssp^näs ^(LNL^sI Is.zL- 

unIlL^ersIs L'^, psn-

^13). kr1.n urQ2re,'lL llirrsrsa

e^OLrLroruIul. 0, rrs^^Ie 32 r 6 ns 2.37162 - X. - X^,

1.32? I3 vomsls SLlS 06 00.035103 zi .' ^inlnä 36LNL äs rsl2-

^IIIs (2.LI9), olro^lrsls OLIS O2loolsu23 6XP2? S31.1.16 vi-b62slo2? äs

Io» sL'li-sl.-buI QäooQiilloF Lri 2U30O äo ÖS OS 16 äe lä Ivoeporul 02.001?'_- 

^1.102? -1. OQQ6x1.oriIIs äloi dloO'Oiile äe 00 Op32?3-b035e so^ 0Î ÜO 

VQ2? 1'1. 336.03.5131,03^s 0 6Ior äin Lo'oero3 äs -vsäslL^e äln. ^1,0.). ö!, ou 

äeOL6d1.^SQ 03 r2?soro1.s :zä SS 3Olo1.:'L/S 5.3l56 sl 1.nä1o1.1. I 

äso . 6 ^^no;1.L 3H.1.I:rei?3l6 I' 00rs3p032L^03is ouplsl»

xs 270'01351^6 âl02 e^rs 2.1651^1.03 03 I3QOtz1.2 IsZAruriä- 35l1.Izt6-

^LIe , OO^62P'3323oo3^6 osleä äs 3 äou3 oupl'3 psiouisri^L äiri 

5L^.2.S.

ks 0323 p^irroipliloi äs äsI316 PS OLloolLbOLi'sIs 351210^1.06 

2 0lO05--2.i1.l0 2? iNsraTiloriss, oare 23 I'oor PIV2 6Qr2rs .7121. 3U3, 66 PO-b 

oOTrsrioä. 60^6716 äe -_)äel3ie Ln^Io^loä os .rrä o^Ioe sio-e/.g V2.d2?o- 

ps 10 313316 , 13 0316 0I003I3I.IS SS por 0333läer<3 Î33 rLII r 336 6 .

/»orO^uI 2 ^eL^.2.2Lr -1 3 sr^ää^r 33.7. 503S6 2OäsIe psnrm o rloäläros- 

islf- 23 3lvt;1.O6, oo?eopuii2ä^o<ns 3150r oisrs^e Viorops2?our23r6 ou
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äouL 3LU ML i .'Iiuiis Zruäs äs ÜdsiiLis, liuiLis 2LU UQiiuiLis 

QioQniri, uviuä LpiiQutzii in äivsios äonsuii Lis isiuiioii 91 

p2:oäuQtzisi. Hsiisl, iu Quärul QouiiLQiului 6s Osrosiurs Ziiiutzit'i- 

OL OL luirspriuäsrsL "L klLriis'' äiu limiHOLiQ, psuiiu moäsiui DSQL- 

nio Li sQuisivr roiopsiQuinuis äiu- L'i^.9.9 s-au rsLÜLLi 91 siuäisi 

20N6526 âs moäsiLis LUQiO^iQL QOILPUU2LiOLIS QioQniriior iusiLUia- 

uss, odtziuiuäu-ss i62uiiLis ioLiis LpropiLis äs Qsiv odtziuuis PS 

lnoäsiui QOISLPUULLiOI QiQQUiriioI USiU3inuinus6. Vs LLSMSUSL^ in 

QL0.iui äs QsiQsiLis !^iii ^tziiiQL QU 1.0 .uI.Is^ltzL,

Lu QLI6 U-LU rziuäiui poJidiiiiLtziis 6s iiüduuLiL tz irs L pioQssuiui 

isd.UQio^iQ äs ioitüLis ioloLiuä vidiLtziiis 92. V2.drQpsiQutz2.il6, 

Ä-L LiuäiLi sxpsiiîiisuiLi Hi PS QLlQuiLiorul LULlo§iQ iniiusutzü PL- 

rumsiiiior äiisiiisioi is^i^uii äs niuQuis vidropsrouiLNiL Lsuprs 

QLlitLtzii l?.iL2uri1oi', ü6i6iniuiuäu-36 VLlorÜL opiims Lis LQssior 

LiLmstrii , ^.29^, ^194^ » iu luoiuisL ^iäo^ ss pro^iuiL uu 

sioäol psuiru QLiQuiLioLieie LULioäos psuiru uu Lioism viPropsrQU- 

iLUi QU uu .^ILQ Q6 iidoriLiö QU ÜOUL QUpis PLIQUiLUid Hi QU Q2.0Q- 

uiri iULiLUiLUSL, QQl6QPUU2.Lior UNUI uuäsi l'slSQLNiQ ä 0 L.U01 l.i2O1 

QU HOQuri, QL1S L iQuoiuäini is^iuilQ LNisrior ^179^.

iu Q6i6 OS UIU-I6LLL,36 prsniuiu UQN0s7'.L äs ^odsiuiQ LNLioLioL 

peuiru uu lüQäei lN6QkU2iQ äs oiLis^ vid'.vpZiOUiLNi QU äouL uruäs äs 

iidsriais Hi 0 oupin psreuinuiL, iiniur inirs Q.ioQNiri, nvinä 

oivOuiri iriQiLUiLNOQ (ii^.9.io). in un L.uiisi äs :noäsi msQLuie ss 

!)0i rsäuQS, äs sxsmpiu, irLHiulis Hi iuuiLiLtziiis iolOLU.r2 psfliru 

duisisL pilouiiOi in pLmiui, ?nuHi22iis vidropsiOuisnIü pouiru iauL- 

16L u61 SUUriiOI', SiQ. OQdSML äs- inoisiuis ps QuiQuiLioursis Lusio- 

,^iQL psu^ru LQSQi noäsi msenniQ suis äuiL in ii^.I.i!, iiiuä 16L- 

iiLLiL priu PLIiiQulLi'iLL16L LQNLi.isi äs Tiodsiurs LULio^iQL äiu 

ii^.9.2. ^isi SLis rsprsLsnini Hi oiiouicui äs Qorsotzis usossLi 

psuiru LQQPSlilSL lil'Npuiui äs QOi:iuiLIS ui QQ^pLiLiOLisiur, QLIS
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13 v3llS3 2U06130313

lisbuls 33 oom33äs 00mul3iS3 oon>- 

93iu1oiu1u3 0^ ou. o ^130^1u36 äs 

L62unâ2 33333163 moQS3lu1u3 oloonl- 

133 ui.-aälOÄis. ?snliu 3063sl3, Ia 

063 äs 3 â0U3 1311316 Q o0lH93i3to- 

iu1u3 0^ ss säues o l6333U3s wloâ 

902Î13V3, 3303 piopo^h Iori3lâ ou V3- 

1623 äs ul33sl3tz36 3 001pu1u1 äs 

M33L V31')3163 00S^lQ363lu1u1

, 1'333â mioâ ä6l6imi333äu-gs sxxs- 

iltasolul, P133 LnosioLiI ps 03lou- 

l3loiu1 33310LÎ0.

3 solismsl äe ^0äsl3i6 â33 ssls

1SP16263lQlL duolQ äs 0â1ou1 Q3u1l^30, 0316 16'311.26323 ^63613163 

1'01^63 PSllUld3lO3lS I''(l). 6-3 00383â6i3H oL 30633lâ 1o.rtz2 P61- 

Iuid3l03is urs V3133H33 oxillmu 33 I3M.9, äs Lorma (2.27o). ?sn1:^u 

^63633363 63, 1323 3 1ol033 ^6363310336 äs ^U30h3l 361333336, 3-3 

tzl3Ul SS3M3 ÄS ^3p1ul 03 6033^33 ä 31'6163 3âl3 (Z.I7), QU 00361- 

3N3tz33lS 1 -- 0 , 2-0, 2 - V , 336 2013^33 LrM03303 2 - .

- — 333L»)1, 333 00Mx333l0^uI 0^ 1631326323 1'U30tz33 3S133331S

- 31^3(S3N (Ol) .

). 2,1.4» ^0â6l3I63 03l3l3l3V3 3 86M30Up1ö 1OI7 PS10Ul33lS

i1oäsl3163 PS 0a10Ul3lO31Sl6 3331^^306 3 36^10Up1sl01 PS^OU- 

^33l6, 3 ^O0U13lO1 ^3 3 031301613313031o3 36^333316 36 POLlS 163- 

1^'-'^ U.^01 0U 3^U101U1 j763Sl3lQ31sl01 06 I'U30^33 361333316» 

1)6031606 3063lE3, 33 >;S3S131, 0x-636323 OU 61013 15313, 86 03Ul2, 

3 0ll6 5I6 äS MOäslQIS 03l0Ul3l0 316l0 333log10 6 3 1>U30^33101 36- 

1333316 0U 3^Ul01u1 0 >1^^3131.0316 Ioi , 1.3 0316 86 P0l 16^1323 UY01 

-rllQUilS ä6 00^0633316 3 61013101 0316 36 ä3l01630 ridului !'333l
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6s eO.'nulais al eOmpniuIeaisIoi, ÜZU eu:ü 3-3. Liu^ut. 1^1 pLiLZialu^I 

pisesäsn-d.. In aplleutzllls PILQ-Lles, e 3 rne-d 61 IO r le l I s äs nmoitlLL- 

2S nsllnlais SS lN0äsIS32L, In l?.oä -)dl^nult, eu L^MtoiuI .-snsiLtoa- 

I«l02 äs ikunetzll nsllnlais, In hlmp es psn-diu llioäslarsu eLiaeis- 

ils-dlelloi slaslles nellnlnis 3S up.sIsu2Q, -Kob mal lisovsni, In 

uilllLuisa eemparatoarslor. ^slt'sl,, ä.323 Iniis eorpuills äs mass

ZI D^. als unul slslsm vldiunt suu v ldiepsieutsnl; isäus la 

un noäsl mseanle äs iranula^ls ss nllu un slsln^nl: slu^-dle nsll- 

nlni, lnsäslsisa ps ealeuIatoLrsIs unulo^les a eninelsilstlell 

süls slastles ss ponls rsallLn eu n^u^orul ^snsiatosisloi äs lune- 

.^ll nsllnla^s sau eu n^u^oiul eoi^pniu^OuisIoi.In madsls enLuil, 

eLr^.el;srlstlea slns^les nsll5ilniu ss Ilnlnrl2SU2n ps peitzlunl, 

I'oloslnä uns äii,n msroäsls Lnnllli.leo äs IlnlnilLuis, ^sllsl Ineli 

eLrue^sillZtlea eIss len Ilnls^lLntL eil nproxlms^e el^ mnl^ dlns 

,es^se1.6ilslleL nsllnlai'n. In en2ul lolosl^ll ^sns^a^ou^slor äs 

^.une^l^. nsllnluis, ^.i'seL^sa äs ps o Intuia a Ilnlsl pell^ennls 

es aproximează ea^aei.s^l.s 1rles slnutlel nsllnlnrn ps ults nlntu^u-' 

la 36 rsallLsuLN eu souro^ul äloäsloi- peln^lLo.rs, eais per lntro- 

ä^es s^rorl äs raeâslnrs, änterlln euisn^llo^ äs pj.-Iail2nrs InvsDss 

olleiltzl äs 2sro Zl änloiliä lkioällle.lill eaiae^srlstlellor äs < 

l'unetzlonaie als äloäsloi In 1^lmp »Zl eu ds^psia'kui'L. Vs ausmsnsa, 

p0Irsntzlemslill eu enis us is^Isu2n eooräen^iisls pune^slei äs 

liln^sis als Ilnlsl pell^Önals nu o pr^el2ls mal seQ2uin äselt 

porsn^lomslrrll lolosltzl psnliu aruullliou eosllelsntzllor seuL^Il^ 

loi ällsisntzlals, enrs aln-k po^sn^lemorill slleolänll eu :,is.l nul- 

1s Inespuluil, asl^urlnä o VLila^le eo^^lnun n isLlsl-sntzsl loi. 

vln uesslrs eensläsisn'ds, In ueäs^els äs iaoäsluis analv^leu a ea- 

lueierlslrlellei nsllnlais, a «joeurlloi, u euplslsi ZI s esmleupls- 

lei psieuinnis es svltä, äuen su^s pouläll, utlllLnren ^snsiLtoa- 

isloi äs lune^ll n^Ilnlais.
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In 00^0 rSprSLSNlutn o unti'sl <!s linis PoliMNLlu,

QOrSLPUNLLiOLrS UNS! 0 LrL 0 t 0 r 18 î IQ i OluNuiOZ NOlinlnre - -I inlsr 1-

PS .portz iuni. OuruotorintIon oluntrou üinä LiaotrlQL 1'2 tzL äs 

ori^ins, psntru iisQLrs poInritLts L inr^si siuLtiQs rsspsQ- 

'6lv .. äsi'ornLtzioi sisk.^entului sluntio^ x.-x^, 3-LU oonniäsrut orts 

Lrol luturi Lis iinisi poii^'ONLio. iontru mouoiursL QU L^utorui 

QONPLrLtOLrsior L LQSUtsi QLrUQ t o I in ioi siuntios nsiiniurs, 26 

odsorvL QZi. Hni.Lrl2U2.-0L PS porțiuni L QurLQtsrindioii noliniurs 63- 

ko 6Ql2 ^.VLlsnlL QU in^roduQLroL intro Qurpurilo äs l,2L36

In loQuI slsiasntulr^. eluuriQ nsliuiuv, L unor u07îiiQupis poroutLNirs»

äinpuVS simetrie iu'. u äs oorpul äs ^nua , 

:airu^ori CIndiei lo^utz i äe o.rr pur äs l ruou m 

in ii^.Z.IZ. in QL2uI Qo.nuiäsrnr» noäs^ul äin

QONZtitui^s äin li- 

, LHL QU^l 3S LrulL 

!i^.).I^ Q-.u^tz ins äOUL

poroQ^I äs nsnioupls peroutunts, pontru ours US pot 2xs)ri^^L iunotzii 

Lio unor IsLturi uniludorLiE QL uü In ou2ul ouslslor psroutunis, 

ou u.jutorul QLroru os pot 3tuuilö rol-^iü 6s -osu^i I'or;^i:

^Ig.z.o
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- x^x^ s 0 , 1-'. - <5, - (x. - X.) s 0 .

(NIS)
^2 - <5^ - x' 4 x^ s 0, N' - <5^ <5^ - (x^ - x^) s o ,

vnladils Lu inrsrvalSls äs iimp als misonrii sisrsmului inirs osls 

äoun ssiüioupls psioulnnis ni.^kisdrios oorsnpun2u.ronrs unsi P62^6oni. 

Vnlorils psnüru OONSTNANtu älnsiioL I<0 .-1 eo.nsrunrsls slnsiies

sis ssmiouplslor psrournnis rs2uldn äin

^0 " oe 0^0' rv, - HZ «2 - rs . ().2o)

In ii^.2.14 s.'^cs reprs^sninin sonsmn äs uioäslai'e 9,2 oniouln- 

-ronrsls nn^Io^ios L ou2."QQi6rioi'ioii sinn d ies nsiiniurs oonsiäe^a- 

"ds, I ininri^.n-dn pe porțiuni ou n^ju dorul oslor äoun psrsoni äs ss- 

mioupls P62^u1;un1;6. Oomp^rn-Konrels 0 -,-i 0^ sslsodsnsä ssmi-

oupls. psrouiLNlrä äin i'isonrs psrsolis, In. onre urnsnnn sä äis rn-

äoplinilL. s^Iidklsa Ln rslu^iils (2.l9/, in luno^is äs osmnul äs-

iornn 7 isi slsmsnlului s Ins "6 io X . -X . ä i o 0 ul/ ä16 äs s.i9 'r d0 6 .

7»ä 302 seul^eiieui^SL^Z 90 dex--? o^io 1^iää sol sspll.^ä 20 lä In

ä^-ds^VQlsIe äs ri^ip ^Is lä^Qä^ää ' ui in ssis sinn vrlii'iQn- 

is lslntziils (2.19) .^i ii inrioäuo p«-- 12./.ä in äuolsls -s e^isn?-.

s.nn Io... io, ä u. ?L 0 nai i nn o!, i iIs 1. l i Io r nniIdsrnIs ( 2. i 9) ä sv in 

i)s li.nä ns^Qlr ivs. O2.29snsu.r sn sror iä. -r äs, do^iin d impui ni iinii äs 

esmudurs ni oompurudousIo2^ os pon^s isniiLn ușor, oonsiäsrinä 

ps. -.u ö^ ^1 <§,.. vuiori mai ?â.oi nsoi r oslo o.^rs 2762u1 di äin 

Iinin^i2nrsn ps pordinni n onlno'ds^.is r. io ii nslisin^s äin ii^.Z. 12, 

psnirn noskLs^u iuinân-ss vniiriis <5,- rsn9sntiv linäs

ni ^2 2U. vnlori Ilioi si SS usrsü.linä e.x^sximsnrul, p^in in-

espoiri ps os.Ieuindorul nnnlo^io.

âoourils in'xrs nnunirs sisn_.:r^ u.) .ndruorivs nls s. .i sistsm 

i..sonnis vior.inir unu vidr2nsrou^nnd oi^s ^ unä in soâsli.l ,'onnio 

unor oupls sou ssmioupls 922? ou iun , --viniă, in ,snsrnl, o^rLodsr 

v inoo-s inslro-plnn .io. nu rinăui lor,' o > .s insnrs ls slu->ri.oo nsii^ia- 

rs nlc i'or^'c- ««rour^nr-^ äin ounis '.'. rouinn.rs äin li-'n-ui. oioe-
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nlilloi LS pol IInIniI^^L oonäuolnl.' Is .06 iloupls psioulunls, LZL 

oum S-L LiLLLl mnl 8U8. Iri OLLUI uno 1. oniLols-iI^Llel VI600— slL3 lI- 

OÄ NLlinIuiL, L06L8lu oo'poLlL llnlvilnu PL poi^lunl, IN ZSNLILI 

?o sudäonenll Lis äsI'oiiiLtz Isi elnsllos, oosn os oonäuos Iu näsle 

.srsonnlos ou ssailoupls psioulQNls oonollrulle äln IIirrllLîviI ou 08- 

inorsilollol viLoo-sInollos IInInio, äni Iu onie us äsiLi.siInL mal 

Axsu momsnlsls ZI pOLl^IIIs oonlnorsloi Ini'^lLls ZI äsupilnäsillvi 

äs Is^LluiIIs UNÜLlSILLlS 00163PUN3LLOLI 6 gsmlouplsloi psioulLnls. 

Ov. UllÜQIS, IN 8ojn6!vsls äs ^IvâslLIS VS 0 21 o ul L lo LI 61 s LNlIo^IOS L 

ooouilloi, L ouplsloi p6ioulLNls, 2 -SZL.aloUpIsIOI PSIOUlLNLS ZI L 

OL.ILO lsilsllolloi nsllnlnis, oo^pons^dsls SlLOlloe nls loi^sloi LS 

MOäsISL^L 00 LZulOIUl 00.2pLILlo LI o I- ) I , OZL 00.2 0-2 LlLlul .22! 3U3 , 

IN lli-.p OS psnliu MOäsIniSL 02120 1,0 i. i i loi 6s ninvill 3-36 uLOLlu 

820 V2SOOL8L ZI L ooruponenl sloi plno^los uls I-rO'.sIvI OS IPLlSLLÖ 

Io. ^SQSILlOQI sis 6s Innoxii nsllnl-.rs.

UoäslLISL OLNlIIotlvü v L 0^1 so Irl r vor 6 LULL. 1,-los

Isnliu MOäsIvISL OLNl-iruIIVL VS 0-- !. OUlLlOLlsIe Lnolo^ids L 

81816116 Io I V id 10 PL 10 OlINI 6 -116 du 16 öl' OS Io.L OS '-NL 6s ll-lllsls 

Il.0PU36 äs lUNOtzloNLISL 6 IStlSlll 6 Io I OS V./Ioul QNLlv^Io- ZI 2 6.I8PO- 

Ll ^ ^>'6lvl LU^IIlLIS. H ZQ oum 0-2 0.1^ 1'2 ^ -I IN P.IIL^ILZSUl I sls- 

SSNl'Slo äs OLl-OUl LNLlo^Io LOI^UIL o 3l so Isis ilvIOLlL ZI olldlll- 

12162 duolsloi 6s OQlOUl NNLlo.'io , 0 - ll 1 rI^^^Lvuj. oaloululnl LNL- 

Is^Io IOLIS VLiIidllsIs äs moZIsrä LU Vuloil ouvilnss INNIS' -I ZI 

I, I21 Iisoventzsls .32X1.16 uls ..OS3Ö>I ^su.'.lnnl V rl2v.IIs NU äspÄ- 

Zsoo LNUsiilro Ilrsiis, OS äo!>Inä OS 0L '. : .01, d ns !.6 äl.Z.voltlvs 

soxllluis, 0U.1 nlnl !ooi6ono^6, Iol)3'.l6 I16O-

vsni ^6N l^iu sxriu^sisL är: IS I01 äi.i SL. lou l .. LOUIS Is innIsZivs, lini- 

i..L)2O ZI -.181 ^ull Iisov-N^sls 3iLXl: L.- V 21 Io 61 lsloi äs NOZINL/

ä^oill-l dsn-LlIoi lor äe IieovsN'Z Zs /! .5'^Z2N .3'..' Io LI LS LN^UL 5s 

06 il6OVS/1^L ..liOL.
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?entru moâelnren onntitntivs. ve onloulLtonrele nnnlo^ies a 

sistemelor âinnmioe^ este neoesnr sn se nlpn^u inotorii âe sonrâ, 

notie1 inoi t. sn iis rsspeotnts noeste limite, In priitul rinâ, tre­

buie sa se nle^^L i'notorul. âe sonrn pentru vnrinbilele inâspenâsn- 

te, eure sint timpul reni (t) pentru msâelul meonnie ri timpul âs 

mnFinn (t^), âin oonâi^in âe n nu se âepn-zi i'rsovsntzn mnximn .nâmi- 

sibiln ln onloulntorul nnnlo^io. lnon se ounon^te l'reovsntzn 

mnximL vnrinbilele moâelulâ meonnio, Inotorul âe

sonrn oorespun^ntor (3o) re^ultn âin oMlnren nrZUmentelor iu^o- 

^iilor armonios nle vnri<nbile lor renle ^i âe mnZinnr

t - 3 t ; 2^ t - 2îl^ t ; 3 --- —^- . ().2l)OM* MnX -3 m' o ^mnx

In 0N2ul sistemelor vibroperoutonte, pentru stubiliren noss- 

tui Inotor âe sonrn se ponte oonslâern ou i'roovenhâ mo lun ireo- 

ven^n eunosoutu n ior^elor perturbntonre. In orioe on2, pentru 3^ 

se nle^e o vnlonre âe 2^-^ ori mni mron âeoit oen ou?.e rezulta pe 

bn^n relntziilor ().2l).

In nl âoileL rinâ, este neoesnr sl se stnbllensou iuotorii 

âe souru pentru vnrinbilele âep<niâenî,e, âin oonâitziu ou route va- 

-rindilels âs mn^inn sn nibu -înlorl ouj-rinse dintre - t '/i l tot 

timpul onloulului nnnloKio. r>uen pentru vuriubiln reuln x^, la 

o:ie Ii oorespunâe in moâelul eleotrio pe onloulntorul nnnloLio 

vurinbilL âe mu.;inn X^, se ounou.^e vnlonre^r mnximn 

luetorul âe sonrâ oorespun^Ltor (3^) se ponte exprimn suo iormLt 

x. -- 3.L. ; !x. I - o..l ; 3^ '----- ---- (Z.22)1 11 I N-n^. 1 r Climax

ü^lntziile âe iormn (o«22) trebuie sâ iie veril'ronte pentru 

tonte vnrinbilel âepenâente, ânr, pe lin^n 3.^, numnt âoi lnotori 

âe sonrâ (âs exemplu 3^ .7,1 .3^) mni pot Ii nls?i, to^i oeilnltzi

purinâu-se exprimn in t'uno^ie âe bnun nnnli2si

âimensionnls, Ln urmnre, âupn .nle^eren nosstor trei Inetori âs 

senrn inâepsnâc ^i, se âeterminn, e bn2n nrinlisei âimensionnls» " 
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QSÜQl^i ^QQtori 6s NQQrn pentru tonte Qelslnits VQriLdils, lar 

psntru VQriQdilsie rsuls Ia QQ.ro 5ZU QUN03Q vnlorils MQXimS 3S 

dsterluinL vnlorils MQxirTle als vurindiislor äs lun^inä oorenpunLQ- 

tonre 6in primQ rslutzis ().2L). vnoä pentru uneis 6intre nosQts 

vurindils äs -muZinn resulta valori laaxime mai mari dsoit I, iQ<?- 

torii 6s aoara als^i treduis miozora^i ,oi prooesul 6s ntadiiirs 

a iaotorilor 6s soara 3b rspsta, pinn oind.ss veiiüoa psntru 

toate variadilels 6b marina oondi^ia äs a avea valoarea .^xl^aä 

ira' -'ioa 6soll: I.

^eoarsQS otadilirea iaotorilor 6b QQQra dependenti 36 rea- 

liseasä PS da2L anaiissi dimensionale, resultä 0'4 toate variadi- 

Iblb reaiö ?i .paramstrii QiLtemutui dinnmio, Qare QU aoeea^i uni- 

tato 6b masura, vor avea aoseaoi iaotori 66 QQara in modelul PS 

oaloulatoarels analo^ioe. 6a urmare, pentru nl6o6rLQ iQQiuiilor 

äs 3QQrL in6bpen6snii, QunQ3Qin6u-3Q QonäitziilL inidiuls, vniori- 

Ib lUQXims Qis i'ortzslQr psr iurdQionrs ^i pulsntziils. QQ63 torn, 36 

por Linkili, ou OQrsQnrs npioxinindis, vnluriis nQxime psntru trsQ- 

vsntze, psntru 6spiü3Q.riis !Ii psntru ^or^sls uin sistsm, eu ears 

36 inQspe LQ63t proQ63. ?rQQtie, ntndüiroQ tuturor inQtorilor 6s 

3QQ.rä ns 6siinitivsQ2u prin inosrouri ps Qniou U^torul nnnlo^io, 

rnQspinä QU vulori nis oon6itziilor ini^iuls ^i nio vurinkilslor 

6e mușina Qors6pun2Qto5rrs i'or^olor psrturdntoors .^ui nioi 6seit 

VLioriib os recultu ps dn2Q moQLl.urii o.-rntitutivo prsi'uiiinnrs.

^oäsIursQ QnntitQtivä n niur6,'^oior äinnmios ss ponto rsuIi^Q 

urL'i u^or, äuQQ souQ^iils 6ii'sren^ iulo nio mi-^Qurii se sxpri^L sud 

i'ori.in n6imsn3ionnin, ossu os ns po^rs liuo.o intordsQUNu ^)rin tran- 

ni'oruinri 6s vuriu^ilu. r-uQL, prin uoonto trunoior^nri vurindiis 

tonts vnriQbilsIs ndiulsnuionLlo rouuttu on ruportul 6t.ntre'VQrin- 

oilu rsQin Qors:5pun2u.tours 7i o .'^uriiils ^i^ion oonstsntn ou nObSL-^i 

uniturs de saäsurn si .?.vin6 vuloursn i.ru: nare nuu s^aln ou vulosrsa 

luQxrrun Q varisi ' isi reals Qö.vonpunQn ^orrs, SQUn^iils diiorsntzinis 
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nlo .mIZoâiLi 30 pot riQNLpune 61reor P6 onloulntoi, nolllnd.ns- 

VO16 6s moâslnie Ountlturivu.

?6Ntiu 6X6mpl11l02i6, 36 00N3l6ei'2 sistemul Vl6iop6ioutant 

din 11^.2.6, nvlnâ oloonlii innruntLNLe ZI eoun^iL dlL'LientzlnlL 

L mIZoLrii între 6ouL oloonlil 00N362ut1vs (2.273), 301132 sud 

l'oimZ Lâlmenslonulu. ^odelnioL onlltutlvL pe onloulutouiele SNL- 

Ionios, în 2063t 022,. SL 163.1126222 UZ01, plin PNitlOUluilLLiSL 

30NSM61 â6 moâslnio 2nnlo^1o2 61n 11^.3.11 ln un 3i3tom ou un 

singur bind 6s lldoiruls. I^odeluisn onioâtLiIntloll 6ln3tl06 nsli- 

nluis 36 PO2t6 I62II22 ou 2^1uroiu1 00 ^.'Ipuinto Ni 6 lo 1 , plin puitlou- 

I21I23.I6L LoNsmel 60 modeluie 2Nulo^1o2 â1n I1L.Z.14, ONU ou L^u- 

1.0 iul unul LONQiuto.r 66 luuo^ll nollnluiS. In 11^.2.7 00 te 1SP1S- 

26.ntntâ ZI o llnInilLUiO 2 nosotol 02120 t 6115Z t lol nolln.1.216» l'o- 

looltn psnriu uiO^^'lnien 32 po OnlouIntoulHlo nnnlo^loo.

?6NtlU M060lui62 OcNNtltutlVN U 60Utltzl6l Ull'si ON-^ InlS 261- 

^t6N3lON2l6 (2-273), 63t6 3u11o1ont 32 36 oonolusis un uotoi 6s 

30U12 9^^î.iu vurludllu luâLpenUen^u "' ZI un Inoroi âs 30U-

râ 3^ pentru vuil'udllu 2. Vuo^oiu! 6o 30216 3^ ponte L'l-Iust 

e^ul ou unltstsu, âsoniboe, 06I21 620I LpLi oomponsnte nimonlos 

OU pulsutzll mn1 MNil 6601t pulou^lu 101^61 portuidntoni6, 2Z2 o um 

162Ul tL âin S tu61u1 tsois tlo 61'60 tun t OU M6 to6n PL12U16 țiului mio, 

l'ieoventzsls 00i63pun2ntotli6 61n îiiooe tut elso trio pentiu onlouia- 

lonislv QNnlo^loe nu 66PUZ030 1'ieovontn LämluldilL 2 O2loul2toiU77 

1 IlSOVONtzöl 1'01^61 P61 rurdutonio Ooi63pun2inâu-1 VNlOL16U 

77-^-» 0,l6 112. 02 Ulmule, Luoinl In (2.27'3) ti223^0imuiîls âs VL-

--->„. --^2 !Z--Z>

.02U.ru souuZln 61161ontz1n1n 2 modelului sloorilo de loiMLt

2» a^> > c. , (I.24)

U.r6s 3-Q. notLtr
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â - -N— ; - -4- ; 2. - ; v - ß- . 0.25)

l^ulnâ psniru o vuloaro suprnuniiurL OoriV6NcidZ.IL, oars 36 âs- 

L'1n1i1vsa2L sxpsrlmsntal, prin InosroLri. PS onloulsiorul analoSio, 

psniru Fi psniru sonâltzlUL Initials alo ^oâslului slsoirior

2 2*
- o , 2 - , 2' --- 2' - î 0.26)^1 ' o ' o 3^

36 0 b in Valori. m1oi, aoil'sl rnoli 36 5. nâspl Inlr 62. oonâi.-

^isi'oa 'toi iluipul onloululul nnnlooi.0 ioai6 vuriabllelo 6s QL^i.- 

nL 3L aibL valori In mo6ul subunitnro (OsLi^ur, numai OaoL miZoa- 

roa oorsLpun2Lioar6 a sioiemului 63is 3iQb11L). Valorils nomonia- 

N6 alo VLrlLbZ.lsIoi' 3l pnînnneiiilor oioismului v1drop< ^oniLni

rs2n1iL ps '0222 ir2N3lonüLri.I.)r 66 varl^bils .7,1 2 noiahliloi 

6l"60in2is, sxorllnnis prin rsl^-ii-le (^.^^), (2.277).

In 63i6 prsLsniniL oobelan âs .i'D^sl^rs 05^nili2iZ.vL

psniio sigismul v1brop6rouinni-oonoIbor-Li. ^loi .noLoiors^ t'uno- 

.^Z.61. nsI1.i'il2^6 L"' 3-2 i'Loui ou n.^ui)H.i1 unui, ^ensrnio-r Ls ^uno- 

^11 nsllnln^o, P6 dQ2 2 Ii.n1uri.2ur 11 uuls prln'^r-0 linis -90IIZ0QL- 

1L ou liiulis Iniurl (11. osniru o polurlinis), unil'sl 1uo.r.L, pi?iri- 

r> LproximLrs unulliloL -.nul bun-1 u uoenisl r'uriotzll nslininrs, 

36 0OcHp6N3622L 6ror1>6 6.6 Ou1ou1 u1o ^onsr2ioru 1 ui 6e 1uno;11 ris- 

I1n1ur6.

In I51Z.I.16 orni rsi)rs26niL66 oli^VL ulL^rums rn planul ia- 

26lor psniru oiuio.'nul vibropsroui unt oonalä^rai, iLrL u>.roril2arp 

vroooaoL (L-O), poniru 0,01 , ob^lnuis In urnn sziuâllloi' 

sxnorlmsnials srsoiuuie ps i^odolul <?1oo!,r1o poniru onloulQioarvls 

nnuln^ios âin L'1^.).1b.
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^9- 3

Z. ). ^vâsIoiScL slsolriou u oio^s-uol.;^ vibropsreuluuls 

H>Q nusi^siio

^SLultalsIs oluuiului leo^elio '2! oiols.nLlo^ vidroporoulanls 

ou ^ui limine ^2äs äs Ilbs^^urs, liniurs inlKr oiooniii ou 

oioeni^i inslanlunso, sL'solu^d oud -on.ii in Ocipilolul

p^sosäsni, ss" pol liznopuns iou^l^ u'oi ps ouloulLlOLiels nuursri- 

06. Ou L^ulo^ul QuIouIulOL-relor olselio^ioo UU.HSllQS 06 

prlri pro^^Lme oudpro^r.-^ns o proluer^rs rupiü^ L ssso-

lo^ rsLuIläle. boliși, penlru lour-o oo^urlls oluciiule rso^slic Iri 

OLrs LpLi- m1^eâ2?i vidiopsioulunds> p6i1oäios o«^ o oioonlrs Ir^lr-o 

psilottäu u älnä vulor^. uulu^iicv uiommulului' l,^ Inl^-o

pe/ioQää L ou ur^ p20 '^äoovul, ^s pol âelsr-ainu uZor

eoisopuoo 1 lo^i 21 oi -eui.i!!.->/ psnli'u î-ii^QQ^ou v'i.di'ops^- 

oulL^lu ps^^oâiQ2 âs lipul oo^o1â?io!. (souâtziils iiino liuiurs In . 
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olsmontsls matrioilor X? oi x^) -zi» ou L063tin, 36 por vsri^iva- 

oonâi^iils âs existentzL .^i âs utubititare ais uir^oariior vidropsr- 

outan.ts psrioâioe, intre Losers oonâitzii i'iinâ neossar 3Q se in-

->2 !^i verii'ioarea e^atita^ii In relația oore^zpunLutoare iunotzisi 

legăturii unilaterale in momentele oioonirilor« Os urmare, oaloula- 

toarele numerioe por 32 lurniLSLe, aud iorma âs tabele sau ^^L^ioe, 

âomeniile in oare uint inâeplinite oonâi^iils âs sxiatentza oi âs 

stabilitate ale uii^oarilor vibroperoutants perioâios âs tipul oon- 

oiâerat pentru toate valorile parametrilor âinamioi reglabili ai 

niotemului vibroperoutant. be aue.ilenea, os pol ueleota valorile 

a-oeotor. parametrii âinamioi r^labili pentru oare raiaoarile vibro- 

peroutants perioâioo oore.upun^atoare 3Ini optime, oonLîâerinâ ori- 

-ei Iul âs op ti»'iii2ar e âin parap,rialul P.6 uau alte ori terii. Dar 

pentru a sieo tua toate aoeute operatii, in priitul rinâ ooloulaioa- 

rs'Ie n.oaerioe trebuie oâ âerer.liine vl^Iurile proprii oi veotorij. 

proprii normali, pentru 2 oonotrui :riutrioea iioânlL nor-2ntu, ossa^ 

oe in 022ul unui uiât6l?i ou mui s?.u^te ^ruâe âe Iibertnt,L nu OQts 

:)reu uimplu. ?entru Loeuutn, 3-n rt.utl2.1t un uubpro^ru.^ pentru âs- 

-enminnrea uoestor elemente, 00221: ps i.ie^oâL iteratziei i-nutrioiais. 

bonlorm nosutsi nieioâe, pentru pui.outiu proprie p^ n uiotsmuiui 

vibr-pCroutnnt oe ooirsiäsrn o ni-.trioe p^rratâ âe iterație , ^sn- 

-ru oore trebuie o.i i"ie veriiiontu r-In'^ia motrioiLlo:

> 0.27)— 3 V 3 3 V 3

onre rerultä â'in (^.9^) prin in.Tiu!.^ire In otin.pn ou m " sau ou
. be inoeps itera^iu ou un veotor normat ^.^,^0) oonvsnabii , 

âe obiosi ois.^eutsie sule avinâ vulorlle -t-1 pi -i ou ultsrNLQhL 

nsi.rnelor oorsspunLntvLre moâului nn^urni âe viorutzie, ue oniouIsarrL 

vaiorils âin relativ:

' (-7.LS)

Lsr1'<zl î^cît veoroinl s!l 1'â.L rwr:»Lt '2 ös vsrliiL^r
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(3.29)

äs^ äsM0N3ir6222 62, PSNirU O M.ntrioS 66 itsrntzis 1-^ 6onsiruii2 

2ä60V2i, prin 2062t prooss 'äs iierL^is VQ6iorii oonvsrs

nprs proäussls vnlorilor oonvsr^ oprs vnlo2rsa pro-

pris x^, äin 6216 86 äsisrminn pulsntzis propris 60r65^p2N2Qi02r6. 

?6NtlU PNlSL^in propris .nnxi^n p^ Fi pentru 662 MinilaZ. p^ WL- 

irioile cis iisrLtzis sini Q2iri06L äin2mi62 - m Ic , rsspsoiiv 
invsrsn 62 I. - ou seniorul 621012, prin iisrntzis rnnirioia-
1^1, 66 odtzin Firurils

.. rnpiä 6onvsr^snis. ^nlsntziils proprii oorss-

pun^nionrs, tzininä Lsnrnn äs (L.9o)- rs.'^ullrnr
o -- , p. -- —^M-»' . ().3o)n ' ^1

I'sntrn 66i6l2li6 pnisLtzii proprii 60 60N6irui636 msir'ioi 6s ilrsrs-

is PS dn22 rsi2hiilo.r äs orro^onnlir^te (^.9b) 2 vsotorilor pro­

prii nor^2tzi,- nsiisl inoii proossul äs irsrntzis 32 iis rnpiä oon- 

vsr^snl:.. Ds sxsciiplu, psniru puisn^iiio proprii

os^srminnrsL vso^orilor proprii ,;i 86 poi ooiis rslntzii-

Is äs or-toLonsIiiQ^sr

0, iz.z»

0216 sini äs Dornin:

Fi 66 poi sxprimn sud iormLr
-- - --- - - ^1.

m.
0.39)

I - 0. -- -7^-7, .XLi nv^r ,^r-

äs äSl'ii0N5grr6222 62, inoinä ii6r2tziilo 02 .'.-rnirioilsr
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, i-l,n , (3.Z5)

proprii ?i vectorii

r> 1 ?i

unâs î
o -4" .4» ... -4"

3. - 01 0 ... O
00 1 ... Ü

00 O ... 1

prOCSLUl iterativ sute CONVSrgONt spre VnloriltZ 

proprii nortautzi 06 corespund pulsațiilor proprii 

?rocssul iterativ sote ou 52tit mai rapid conver^sut, ou cit matricils 

dg iterație 28 construiesc 90 one.a mai multor rsl:^ii âs ortoZo- 

nulitate. in lunc^is do vectorii proprii detsrminatzi anterior. '

In i'i^.Z.l? ests data orguni^rui.ru unui program pentru, calculs- 

toarcls slsctronicc numerice, r6LÜ7^n^n ps da^a succesiunii ds ops- 

ra^ii prsLentatu mai sus. ^ro^ru:nul icalisat permite pi studiul sis*- 

tümslor vidropsrcutants^cu amorti^^arc vâscoasa uiiiormu, nvind o 

cupla percutanta pi o .oiooni.ro .Intr-o perioada a mișcării, aosanta 

i'iind c^ala ou psrioada ior^elor perturdatoarc (r-1). in începutul 

programului ss determina puiuți''.Io proprii pi vootorii proprii nor- 

ma^ i ou ajutorul unui subprogram realizat in oonkormitnto ou mst^âa 

itoru^i^i MLcrioinIo prsLontntu nntorior, porninu âs In v-uiosroL 

propris yi vsotorul propriu oo ooroopuui pulsus iei proprii iunâumon- 

tâio p^^ In oontinuuro 00 in.i'^i-?.Ii^( 222 oioluriis pontru purnmstrii 

6inu...â0i rs^lsdili» nioi oon.^iäsrnhi oooi'ioiont,ui âs rostituirs îî 

.pi Zooi^I r! ooro3pun2ntor ouploi poroutunto. uoterminnron pnrnmstri-? 

lor oiooniril^r ponkru :.il.uo.irile vioroperoutnnto psrioâioe âs tipul 

considerat, verii'icnrou oonâi fiilor do oxistsn^ u ^i âs stuoilitnts 

nls noostorn, precum ui optii.ii^nrea 7riot(.v-2ului vibroporoutnnt 36 

ieaii2SL2Â in onârul programului pe dn2u relu^iilor mntricinis utn- 

î.ito in capitolul 

lontru sistomelo vidroporoutu^to neliniure intre ciocniri sau 

cu ciocntri noin-ztantnnee, prodloun pe calculuroursls nu­

merice süts muli, mu i âiiicil ,, dn ^ori tu nscosirntii ne n integra
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N.M.îL.kv.l'.m.Lk

I

M-^') ,

Hp/L>

p2

1

ca!--'.

1- 
m

(olLuîeMâîî/^^H 
^,L.«,«'',L,^'

Aerisi con^u 6e e^l^en-kâ

Z^lectec^a

o^l'sme

be!e
6 ce

I-lg I <7
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SOUL^ÎÎ âî^SISN^Î^lL N6IÎNÎQ16. ?10 ,11.^2 16 V6N1IIO 03l.0Ul il-OLISls QU- 

AS1Î06, IN. 30631,6 032U1Î, 116OUÎ6 30 32 33X620 00 ^6,î336 06 În1ie^2- 

^6 NU1l61Î03p L8.I6 33 Îio inx>16 oo nv o 1 ^on c6 , âSOÎnxînâ âo -hîpul N6- 

IînÎLiîrâtzîloi âîn 60U2^îîl6 âî^sisn^-ÎLI6. o pi"Ddl6s?L 6i"ÎOÎIL 3 

eonK'Lî'kuîs ?î 316^61'22 pnnuluî âs Înlo^rni6. On U152216, oon-diu rî- 

âît'eiî-LL âs eeuQ^ii QÎ1'616Ntz îolo noIinÎL^6, 3Înt soni oonvsnabî- 

1s, âiri puQelr âe veâoro 3I o^o^r-L.^-Iril p6 Q3leol3roL36ls r^'3L6^1e6, 

msioâ^ âHsri^s 62 33'o?rîo3, lor meVD^r Q6L '5l^i eorivsnLdîlL

^sntiu un Lnuiai-K ilp se poLts 6eror:.ilnn n oxs^^lDenr^I, p^lQ eal- 

eul nui36iio LL'^Qtlv, â8.oL nu cxiolil c-x; ^^Isntzo 33^61-103^6 In 3063^ 

032. ^NÎ2,I oonv2i^6ntz-L 3PI0 26 10 3 erorilor '^Iroâsloi 66 in^s^ra- 

16 NU.'.IOIÎOâ , 0316 30 în r 6^16 323 în îî^.o, ospînîo âs ripul souatzîîlor 

c I.Î016 '.ILIS rzî lovire ^aul^ 62 P300I 3-1- Inî?.ir2i6, aoriol înoî- DS- 

io6ol2 âs 00160^ îe 3 6101 iloi (mo ro^o ^16^ Îoior--oor6o^()i - nu 3U în- 

loidenunL SÎÎOÎSN^Â.
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l'eniru slslâul vidroperouinni 6In ^ki^.2.6, svinä eouatzia äi- 

i'erentzinlu anni^eLrii inire 6ouu ologiri oonseouiivs (2.278), ou 

oiooniri insinninnoe, n-n. rss.1i25li un pro^rnln peniru orIouluioursIs 

nuriierioe dL2ni PL msioâL â il'e r sni 6 Io r iiniie ou inierpolure, in V6- 

âeren veriiionrii reLulinielor niuuiului ieoreiro âin purn^râiul. 

2.7» preouia Zi L re2uiiLieior ^oâelurii eleoirios pe onloulnionrels 

nnnlo^ioe âin pQrn^rui'ul 6.^.2. ?nrn n inirn In deinlii nsuprn. rsn- 

Ii2.nrii programului, in ne ân âiagrama luiZoarii oisiemului

vidropsrouiani oonsiâerai', od^inuiu prin noesi program, peniru

- 0,66 , 8- 0,1 , 0,02) , â - 0,6 , - 0,6 , 6in -031-6 re2ul-

io. 03 peniru uioismsls viirroperouiuriie neliniare inire oiooniri, ou 

oaraoieriaiioä elașiion neliniara iare, apar L'rsoveni mrooari vi- 

droperouianie perioâioe .uindile ou oiooniri muliiple rnt.r-o perioa- 

âa Q srii^oZ.r11.

0.4. iuOâslursL olooii iou n .^1uic-.is I.ovîbropbroui.3urs

P6 dtLL3 QNLloâinu..iloo 

^loâelkroL ol9oi^Iou pe ânnlo^iilo^ âînLtliios 3 L i.oi6.26loi?

v 1 dio pe rouis.nis linitio Inire oloonrri oe 1'noe rn oonL'o r^î inis ou 

prlno2.ol.il6 pre2eninis rn pLrn^r:iu1 6.1. 2oniru vsriiionren r«2u1- 

i.'-'ie^or obtzinuie prin -aodslnre pe onloulnionrele. nnnlo^roe n eiu- 

iel2ului vibroperouinni ou âouu ^rnüe ue I-iderruL-e âin L'i^.O.lo, 

preou5li ^i â siuârului ieorsiio oieoiuni peniru uruie^ul clin ^i^.2.12 

n-n proieoini rsnIrLni un ..2)c!e1 eleoi^ro dnLni ps nn.ilo^in ior^n- 

icnniunS, u onrui soireuL eleoiriou enie 6 riu in ii^.). 19.

I^âuoiun^ele 1»^ ^r oorenpunonioore nunelor äin

"noâelul neonnio, n-nu reu1i2Ni ou nouiorul unor dodine, üru Qis2 

iier, peniru u n^t iniro6uoe n?1ininri^r^i in ,.roâeiu1 eleoirio, 

'ou neo^iunen mure n oonâuoioruiui eleo^rro, ponrru a nven reoisien- 

;e1e elooirioe ne^li^noile. 1»n no6elul eleorrio renlioui, inâuoiun- 

'^ele ?i 1,) nu urni re'^lnoile, nvunu nadele vulonrsu i-^ -
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- 1)^ - ^>I.Io LS 1:^61 in- 

olr psnlru moäslnrsa OLnil- 

iulivu' ^i 3tnb1I1rs2. ^noro- 

l1lor äs SOLiU ss rsZIsLLÄ 

vnloills iSListSNtzsIor 

?i 1^2 OU' L^utorul unor" 

poisn^io.'.iü dr^n slioalänli äs 

prsoiLis, vnlorils oupLOitL- 

^il02 0^ yL. 6^^ OU LZU-

lorul unor du1sr11 äs oon- 

äsnsnionrs v^rindlls, pas­

sum Hi n^pliiuäinsn Hi i'i'SO- 

ventzn isnniunii slooirios s

oorsspunLZronrs lor^^l perturdnronro In ^oäslul ^soLnio. §6ns-- 

inior äs isn^iuns nl^sinntivn s-u LoIoLii unul äin ^onsrntonrsls 

sleolronies proäu36 äs Intrsprlnäsron " ä Isolroniou'^ LuouroHii, ours 

psiniis re^InrsL nü'ipliiuäinil .)1 irsov.nlsi iniis limiis Inrni.

^6031606 NOSNlS ^SNIU^OUK? 0^6IU -1 00^1^111^3^62 ^UHll^Uril UNS 1 

1ons1un1 ou VQ^Iu^le är'splun^trluIuiL In limp, ou LÖuloruI moäelu- 

1u1 sloolr-lo ^63.1.123^ SS ooIr s1u6l3 .11 l^^19OÜ^1I6 vldro^L^onIrLNlrs 

suis r62ul1u sud no^lunvu L'or^ol psilurdnloure op^lms.

?on1:iu moäslLieL eloonlilloi, s-2U pioleotsl: Z1 isnIlLut ^sns- 

INCOLIS sIsotionloL äs Impulsuri, nvlnâ lorilor 6s VLi1n^l6 In i1mp L 

ioipulsuilloi, âurniu Ivi 9I psrlonâu lor äs ispsiltzle rs^lLdlls. 

I'OirvL äs vailätzls 1n 11mp u nosnlor 1i/:pulsur1 ssls oonsrllulIrL â1n- 

.i-un ."ronr oissouloi I1n1ui în ^1-.)p, uiinâl äs un l'ion^. ässoissou- 

tor 6XVON6N^1uI, L?u 0U''1 ssls I6prS2'NNtu1 un unrl'sl äs 1'nvuls în 

11^.Z.I9 (QÎo1 111nâ N6063LI sn 1'1s npl I oni: ou poluri tul6 ns^Ltiva) 

In N1,^O()I1LNrsu 0>ou6rn1orului äs I .pul:,ur1 06 1UINÜ26N2N ^snslunss

c-
9

ooiospunLN-conro L'ortzel poreuinnrs. ori nslisi äs Impuls so rss-

I126N2N 1nrr-un OÎ7OU11. sico.rro5i1o In c^rs, äupn Lpurl^ln unui 1m-
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puls Le LinoroniLnre, 36 inourou. liniur In timp uri eonLensuior ou 

oupueiruisu O re^ludilu. ol, Lupă un inlorvul Le rislip ^6§lL-

bil, oenLensaiorul se Lesoureâ pesre un rusistor ou reLiuientzu 

lixL. In nossi moL, prin reZlâren intervalelor Le timp Le inouroars 

A ?l 6s LosoâroLrs (ultimul IiinL realul prin moLiiioa-

reu- oopueit^tzii 0 o oonLensntorului, curo moLil'iou oonutunta Le 

timp 3 oirouitului Le Lesoârours), 36 usi.-uru moLeluren Lur^tei 

oioonirilor ^i n ooeiioientului Le restituire pLntru ouol.3 perou*- 

te.ntL Lin moLelul" meounio. Lerionân Le repetitzie n impulsurilor se 

rL^IenLU prin 3inoroni2ure3 uoestor ^enerntonre Le impul.suri Le Ia 

generatorul onre moLeleu23 ior^u perturduloure, evsntuul prin Li- 

vi2oure Le ireoven^, L^oL 36 stuäiLnn .-.ouriio vidroperoutznts 

perioLioe ou poriouLn egnlu ou un multiplu intr<p^ ni periouLei 

ior^ei per turdutoure. Vulonr-en .^uxisiiu -i i .pulsurilor uo -'ui^urn 

prin LMpliiioLrsn se.^nnlului Le lu iepiron gsneruiorului Le i^pul- 

uuri prin-dr-un tnnpliiiouior Ls ron^:iun6 ou Inoror Ls umplii'ionre 

ro^Indil ^i ou bnnLn Le Ireoven'^1 Le rroooro lur^â. Isntru rs^I^- 

rok^ - meniului i, , oorsZpunLulor inoepulului oioonirilor, oemnn- 
^o

lul Le lu ie^ireu umplilioniorului 63iQ irsoul prinir-un oirouii Ls 

iniirLiers, svinL rimpul Le IniirLiero repladil.

In IiL«I.2o e.oie reprs^enrnru ooliomn Le orinoipiu peniru un 

Llt ^enernior Le impulsuri proieoint ,.:i rsnlisnr, u oürui iunotzio- 

nnre se b22632L pe eleoiul ioiosleoirio. .ioiorul eleoirio Le oursni 

oontinu l, LvlnL iurntzin re^ludilu prin moLiiioureâ oontinuâ L reu­

niunii Le ulimeniure Le lu.nursn unirensuLu In miyonre Le roiu- 

^.ie uniiormL Linoul Lin oure osie âe'oupnrâ o portziune Le iormL 

impulsului Le renliLni. 1^3 o Lioinnln oorespun^Zroure Le axul 

dineului esre pl^sur oeoul ou lupu 4, onre proieoieaLu pe suprzia- 

Liooului un iuooiool luliinoZ eu inionsiiLien luminouuu eonsiun- 

i.l, usi^uruiL prin uli.'.ieninren donului Le ln oursn 8ru.dili23r3 ).
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^'g.3 20

?LLZQlQOluI luminos LlS 

LQQ^iUNStt âlSptUNZ^liU- 

ILLL QU. I>L2L lOLltS. 

lnieL yi QU inLl^i.-nsa 

6^2lä QU inuI^i^SL DLXi- 

ML, ^LsulLtu lL6iaI, L 

porțiunii äsoupLtv 6in 

âi3Q. Holl^s ?! âimsnsiu- 

nils ssotzlunii l'LNQieo- 

lulul lucilnou tzlnt L3i- 

oUrulS plin 9I30t1.QS.L6L 

Q0l639UN3NtvNl6 L UN6i 

innts in psiotolo 20LS6-

QUNLUtOl 2l QUtlsi 7,

IQ QLlO LlNt lnQNl36 olS^ONtsIs QONNilUQtlVS QStîQ tlObulo 3L ilb 

ploto^ute liUPOtllVL iluXUlul IU.:'»iN0N O'^liOl. ^>6 QSQlnItu PLltS L 

6i8QUlui 63^6 pIuQ^^tL iotuâloiL b, lNQIL, LtUNQl QlN6 90 l-

^iuNSL âeQUPL tL <1lL 61.3 Q IN 6lS9tuI l'L^NtS .I, to to â loâL 32

QLptOLS. l'IU.Xlll I3.1INO.3 Q6 tlQQ^ 9 li 3 I^NtL ^1 9l1N 00l'^l3i16L 66QU- 

9Lt3. OL ULQLIS, IN QllQUltuI slsotllo Iri QL16 03t2 l"otO-

66063, SltULt IL 1lltrLL6L LlHOiil'iQ^^O rulai 6s t(?33lU32 3, LOLLS 3L 

QUL^Lt sISQtlÎQ 6e IntSNSltLtS 9I)90l!^ 1)33lL QU 613X^1 l!1'^1NO3 

QL9tLt, 66QÎ 36lIMLlv.I 6k IL IntlLISL 3!"-9l 11'10 sto 13l Ul OS tSLälUNS 

VL LV6Q 0 VQliL^lö IN tl^iIV Q6 UI 61l^ ^(7 iOIML />1 61M6N3iUNll6 L^O- 

UISi l lQS Lis 901H lunii â6QU93rS 61n â î uo. 0iNQIONi2QI63 luNQtziQNL- 

lii ^SNSLLtOLUlui 6s iinoulsuii QU '! . IrNQILtvLUiUi QLI6 !.'I06el6L2L 

601^3 PSltUldLtOLie 86 I6LI126L22 plin lü.^IkleL tulLtziei :^0t0lU.1ui 

QlOQllio I, QOinpLlini ^e.'lNLloIs 6e In ic.-ilile Qolol 6onL .^sneiL- 

^0316 03 SQlLNUl UNl^i 03Qil08QO9 QU 6oui spoturi, incinis 6e QU- 

pislLL 3i.^nItLNL L lol In I.io6olul 6i- nriio. ire.'lLlSL ^.'lentului
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1;^ 36 rsuliLSSLU prin modi^ioursu timpului ds intir^iere 1» al

oirouitului ds intir^isrs 9l psntru uoLustu viLuuliLind lu isl PS 

sorunuî. osoilosoopului semnului de isoirs äs lu oirouitul ds in- 

tirsiers (s^) oompurutiv ou sorinului ^snsrutorului Ours mods- 

I623L iortzL perturdutours. üu uosst 3>6N6rut0r äs Impulsuri, mo- 

di^iourss. unor purnmstrii ouruoteristioi ui oioonirilor in mods- 

lul msounio impliou moäü'ioursu iormsi .oi dimensiunilor ^eomstri- 

os u portziunii dsouputs din diso, ustis!. inoit lrsduis .ss 

rsuli2626 mui mulis disouri iniierso^i^^dudils- I^u rsuli^ursu lor 

ssts nsossur su so ^inu ssumu ?i de turutziu i?.otorului slsotrio'' 

^)sntiu rs^luieu durutoi iinpulsuiil >.r, d '^' intotdeuunu, In oudrül 

modelurii onntitulivs, ss poule ule -e ustisl iuotorul de 3ouru - 

pentru timp, inolt su rezulte uoecu^i tî^ruZis u motorului slso- 

trio, oriours ur ii pulsu'^iu ioiî^oi perturdutours.

Din n^sroLSsls inosrouri e'.psrimentuls ps uosst model 

olsotrio, u rs2Ultnt o oonoordun'^1 deplinu ou ro^ultutels stu­

diului toorstio ^i ou oele oo^inut- prin modelurk? ps ouloulutou- 

.7sie unulo^ios.
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4»I. Noäsl mseunie äislrorIionui psniru siuäiul sietsmsloi 

vidiopeneulunis eu'unul suu äuuu -51-266 äs lideniaie, 

eu uns, suu äeuR euple pereui5ini6.

?eniiU veniiie^neu N62ulIniel )r :2lu6iului isuistie .^i ule 

M7>ä6l2iii sleetries psntnu ^isicnnele^ meennieo vidiopereutunts eu 

unul 8 2U äou2 ,51266 äL'libeiiLre, nvln6 unn 32U äouä euple pe-ieu- 

iunie, 3-2 pnoiseiut ^i i6uli27^r un^ moäel msennie sxpe ri.uenlul, 

pn626Ni2"d impisunZ, QU unele Qp2i2i6 äe M-23UN2 in i'iZ^.l. ?6 20631: 

meäsl mse^nie äisiorsionui s-uu eiee^uni inosienni sxpsiimenials 

pentru 3le1i6^ele vîbio^ereuliunde äln L'l^.Z.Io, xsntru

QLi6 3-uu L'Leur siuäll -deois-dlee 72. pe .'lOäele 6lee1:'iiee. l)6 236- 

nenen, ps <2Q63t ^.eäsl expeii^enliQl ue poi nioäslu o ^2.212 I^r^ä äs 

82.8l.-6M6 vädivp6ieu1:Qn1:s i62ls, ioâueî:îd1Ie IQ moäslsls !2ee2n1es 

äin l'i.5.2.12, äin ü^.Z.Ie ^i I2 QÜe meäels mseunies, eoiSZpUn- 

2^10216 UNO! 6i3l6M6 Vibiop6ieu 1QN (,6 I?^uiui6 inliQ eieeniii, eu 

unul 3NU äouÄ ^iLäs äs liböiture, uvlnä una 3uu äeua er -1s peieu- 

Isnis. ?enl!iu Q3 moäslul 16211221 32 oouiu visii nessis pogibili- 

iutzi lui^i äs moäslLis, 3-2 tzinui ^enmn ln pnoiseluis äs lnäspli- 

niisu 2 iisi eonäitzil impuse:

üoäiiieLiSL vn^viilei t.r. 5^e1-)i ..mielului, prin 2l232iS3 unei 

^rouin^i suplimsniLie e^lidruie.

d) j^oäil'ieQisu eenslLnisloi elue^iet. r^ls slemsnisler elLsiies
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Ii u Honurilor .^i ini sreoliimbnbiliiuisu nrourilor

eu. Iu.n22.5al în niurs nsâs1'orm<nin '^i oonelunis slusiios äitsrits.

e) ^oâiliocnrsu nmpliiuâini.i pulentzisi iort^si psr^urduiours 

Llmonios OS U0hi0N6U2L nnuprn mnssl 55l^.

süiru LSi^urorsn înâsplinirii uldimsi oonâitzii impuse» 3-n 

nise ou sursn u lor^si psriurbuionrs iiieoLiSL vibruioris nrmoniou 

âs iormu 1( u) - r 3in(<Oi-l-^ ) 'n suportului âs curs sois ls^ntu 

musn 52^ prin intermediul unor 5^rouri oni oonotnntu sln^ziioL sobi- 

vulsnin !c^^ In uoscistu 5^olu^1s ooris7-il<etivn, ss ponis studiu nili 

uiisoursu Ldsoluin n Listsumlui vibropsrou tnnt^ în eure lorhu psr- 

iurbntonrs urs vnlonrsu nroment-nnu ?n( i) - oii ni imi^oursa

eu relutivu i'Ltn âs suport, în onrs ior^n psrturbutou.ro urs vulourss 

suomsntnnu l'^(t) - - m^i(t). In nos.ei .^06 es pot rs^ln Intre limitv 

lur^i ntîi Lmplituâineu i'ortsi psrrurboion^s, prin moâi'ionrsa um-' 

p1i:55âinii r n vibru^isi ouporiului -1 u ooneinnisi slneiios solii- 

v^ulsnis tc^, rsepsoiiv n uui352i , oi^ ^i pulnu^iu i'or^si psriur- 

bnionrs, prin .noâii'ionrsn pul355^.isi viern^isi euporiului. In so.luhis 

oonuir'noiivâ ulsnen, vuporiul, 5^ub ior'.â âs rul^u nrsprunobiulnru, 

ours osrvsZis ')i âs psniru ^in^-sls niLisuinlui vibrep^rouiuni,

seis pu3 în mioon.rs vibruLoris nr^ionion ps vsriioulu p . in inisrms- 

âiul unși OQms» ni onrsi pro 1'11 sel)s nn.iisl rsnli2ui, î^^oii su usi- 

purs nnporiului o vibru^is nr^o^iion nvinâ o nnu-.'.iiu nnpliluclins r, 

eumn ^iinâ nnirsnni:! în mi^ours âs ro dn^is uniiormL âs un motor 

s? Irio ou rotorul bobinnd, proâuo Intr-o ssris spsoiuln âs Intrs- 

prinâsrsu "^pgo cromoior^^ iimieonrn. ân urmurs, lsloiilionrsn umplitu- 

âinii r u vibrn^isi oupori5l1ui ec- rs^.Ii26L2n în irspis, prin in- 

rsrnobimbubiliiLiLL onmsior, proisoinrs oi rsnli2uts psn^ru âiisri- 

îs v.'.Iori n1s uoseisi nmplituuini, i.-r moäii'ionrsu puI-Nr^isi vibru- 

'^isi suportului us r6uliosu2n oonLinu^:, prin ^loâiiionrsn turu^isi 

:.-:O torului slsoirio, uonimdînâ ^sn.'îiuns-r e,u us n Umsntars âs lu o 

eursn 5;iubi1i2n1n âs isnei^rns s1soi.r lo''.
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IiL moäslul 6XP62imSNtLl P2oisotur 3i 2652'1.22t NU UL pot mo- 

äit'ion V2lo2ils ooolioisntzil02 (Io Qtii0 2ti2u26 vîuoousu^âur S-LU 

^.uur .'I.^9U2i 02 2065^16 Vulori 0-1 11.6 NS^liZubils» P2in äimiNUL26S. 

1'260U2il02 în. ^niâUî)6 ui .1 Ultor lortz-s 262istsnts. NN moä6lu2S2 

UNO2 oistsms vib20p620udunts oonorsts, 0-2u äCts2minnt 6^p62i5N6N- 

tul unsls voloni sollivulsnte psntru uosuti oosl'ioisnti äs UM02ti- 

2U26 vîsooLSU) 62 0226 0-2 tainul! LS5U22 lu 3tLbili26u 1'uotorilo2 äs 

30222 în .î2L5r äs mo66lu.ro ountitullvu.

.loäslul msounio 2 io st nutl'sl 920 isotut H'i. rsullLu t , înoît 

ou psrmitu utu5)u265L unul personi uuu u äouu persotii äs o'ioouns P62- 

outunts, ni UNUM6 înt26 oele äouo I^'-US ule .oistsi^ului viärop62Ou- 

tunt uuu între unu äin u063tsu uupnitul mobil SUU ouorul suäut 

iix ul upurutului. Os unstsisrisu, 9^1 n în.loouirsu ^nourilor äinlrs 

.muou ?i ouvorl 3UU u oolor uiu're oolö 6ouü 52U36 ou uure li-

6, 06 pvLlL rouli^u moäeluron 90 --06 iQ^i M0N6I exu^rii^onlQl -u 

uiolemslor vidroo^roulunlo ou un ^,ru6 uo lid^rluls.

V
. 1'. 3 lunä oenliu Inos rouron Io 0006^1. K?u6lLl6 u. 

uou^ÄlsIor 6l(?olr1.o6 ui ol6o1ron1.o6

In ^anumîls oonâltzii 6e oxploulur^ 2 upurnlelor olsolrlos .?! 

elLO HonIoe, în liulL. înâuslrîuls, u<? olunäuri us p^odu ouu lü lrun- 

si)orlul uo63loru» In timpul iuno^ionurii upurutslor suu în odursu 

lor^ äs vrsamdulurs, pot un unuru uolioltnri msonnios urlii ooouiî 

ispstuts, 0226 SU sisots N6^sriv6 mni p^onun^uts usuuru uosotor 

L.puruts âsoît oolioitn^ils u^in vibrnd H. 62 U2mnrs» 02 plun mon- 

äiul sxists äs mult timp vrsoouplri psnciu utuäiul sxpsrimental sl 

eisotslo^ solioitn^ilor p2in )oouri rcustuts u upurutsl>r slsot^i- 

06 ,'i elsotiOnios. In sosut so^p o-nu oonotruit äiverl^s .ulnnäuri 

äs -îNO620226, ou äüsrits cH2N06 äs oo.^ulsxituts, 0226 noi^urs sl'so- 

1U2262 în0 6 20S2il02 6XP62iMS5lt'11 6 IN 26 ^iMUrils 2 S^l SMU'N 2 utö äs 

r>o.rmsl6 I.)0.

In .tz«22n nosstiZ .lOun^'.rlls In nosnstn ä.irso^is 02nl äs ästs 

BUPT



- 122 --

rÄiniiv reosn"kL. L-nu proisoini Hi isnli^^i âiisiiis tipuri âs in- 

odulL^ii Hi oinnäuri äs inosionis Io /oouii ispsdnis ou âivsrss 

âsuiinutzii, âri)? onis, In ^snoinl, nu ^in usumn âs pnriioulniiiutzi- 

Is inoeronrilor Iu nosois oolioiinii nls npnrnislor slso'diios Hi 

slsoironios. Os nosmsnsu, Inon nu nu ioni oiLnâniâiLuis ionis' rs^i- 

murile âs inosiorirs In ooouri ispsinis n nossioi npnruis. ^uiisl, 

unu 'âin uossis inoinlsdii, âsnumiru "Loururutoi" Hi. ioloniin irso- 

vsni in iurnuioiii poniru âsLbnisrsn iormelor, pioâuoâ in seris âs 

IHOLNO üusursHii, ni puisu ii uiiliLnin psnlru Inosroüri In Hoouri 

rspsiuis n upuruislor sleo^rios Hi slsoiionios, âur numui psndru 

un .singur re>;im âs inosiours.

^vinâ in vsâsis en mu^oi iiuis-n inlispiinâsriior âin tzurs, 

pioâuouiours âs npniuio^ slsoiiio Hi elsoiionio, oint inleisuuis 

in piooursrsn unor iin^inln^ii spsoiulio. lis psniiu incsioniSL PI0- 

âuseloi lor In Hoouii ispsinis in âiisiiis is^inuii âs inosionis, 

In pisLSni âispuninâ âs nsiisl âs insinl^-'^ii âin impnii, s-n isnli-

Lni un sinnâ âs inssionis In Hoouii ispsinis n nossioi upuinis, 

pievnLui n Ii pi )âus in usiis :i)ion Io âseioiul âs kioiotipuii Hi

Uieiopioâustzis (â.?. .I) âin inșiiiuiu! i^Iiisiinis "Iiuiun Vuia" âin

iil-;iH0nin. In ii -.^.2 ssis ispis'^sniuiu o SQNSINN blos u ninnâului,

15^PIS2Ini3 UN isâuoioi iiisIOLi ou inpoiiul âs

in LUIS I ISPI62'iN- 

in un OIO 1)1 slsoiiis 

ns ine ION iiÜLLni, 

ssiiL /»!' 2O-IO2--4 , 

pioâuu In Iniispiin- 

âsi63 "^'IsoiiOmotoi" 

lilo.iyoui^, 2 ssi's un 

oupln.1 sInnîiiO, O

i innominis b â, usiia

I I.II pioâus Ia Iniispiinâsien '2.spiun" âi.npinn, ispisnintâ un

vniinîsr ou royi oonios - i ou.rsn iinps^oiâslL I 'o.n, pioâun In serie 

âc -o-o. InieronIursL vniinioiului
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(Ze iulatzis Î.N oinenniio âe il--nn-.il ie.re a .-linnälii âe In lrrolro-

^leoilie In onein negei âe ^oe per^îie le^Inlen inile Iwrits su- 

^ioieni âe Inl^i 2 pelionâoi âe lepeiiiie n ^oenlilol âe neesleln- 

tz2.6, ilnngmiss lzub lollyn nnvl i'olie pernui.nnie ele.'aenieiol eonLilue- 

tîve nie npnlninlni 3UPUS ineelonliiol, plin inier.-neâiul els^enie- 

lor elnKiiee ou. enre sin-c le^ts âe enronon npQlniuiui.

I.Ingn âe ^00 2 iosi moliei plo.ieoinin ^i lerj.Ii23.in, Inoii 33. 

pelniin IELlQrsL inirs liriiie Inl^i pnl^une kliiol neeniol loltze 

peiouiLNie. In ii^.4.3 69 Ie leplesenini NN âein lin âin ..rnon âe .^Os, 

âin enle os ponie veâen plin­

ei olul âe I'une^ionnre ni L0S3- 

ieiL» ^ldorele plin ' ipni I, âe 

n ie^ilon VQlintoiuIui âe in- 

ln^ie-, 2i7tren63.2n 5.n ^.^i.eoLle 

âe loln^is nriii'oi'.in en.eiâ 2. 

?roiâlnl on.-nei o el, 2 urlaLiiî âs 

l<) In 7, LNl6 11 'c.e 3 r,11 6 I U PO l- 

Il^Iui ciobii 6, pe enl'e se 

Ii'<6.n2L n.^nrnlul 62 InoslenI, 

o Niconis âe tînnolnie âupn 

unei p0liIn,Li Ü ^i n nldolo-

I?ai Qnnslni 4, svinâ seinenlsn âe lo^n^ie iinpieâieniZ. âe Illân^nl 

Io. I-Lioli'in plolilnlui enl.iei âin snpolinl mobil esie

7 râie??/', âupn enie nlr^enLn o o-Iâeie por'.-nlâ âe uieul pleien^ionni 

OioenilSL Qie loo i.nil6 LnpolinI 6 ^'i plnen 12, .noniniâ .1^-

prennn ou PI2OL äisiLN^iern II pe plnen superi^lL S n -negei âs HvO, 

nsl^'el ineii rolo 7 ^i pollln^'^lul I nu orni solneiinie in iiripnl 

eioenililol* I^lin inielgeäliräunbliiin.en j-îneiloi âisicNi^iele ^i 

II ne pol le^Iu InnIii.nOQ âe enâere .n nnportnlni nobil ni prs'tsn- 

»-ionnlen nlonlni , ii.nl plin inie ln<n i ..bne ii i in n plnoil)l -» non— 

i-eeriEie âin. nnie rinle âiieliie, ne ponie noâiiien eoeiieieninl
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SerNNaTS lu inTrnren unuia din 2 016 doua eanalo, unde ösTe ampli- 
X

lieaT Ii inTe^raT In TilUP, dupâ. eure esTe Transmis direoT sau 

p^i^ blooul äs iilTrare la bloeurile de mnsurâ, oare indiea valo- 

^ile öxTrsme 8,1s semnalului pe insTrumenTul de măsură Ii II vi2ua- 

11^6228 pe eoranul osoiloseopului IneorporaT. vs la ie.Ilrile pen­

tru Inrs^isTrare ale aparaTuIui, somn^rlul masuraT ssTe aplioaT 

unul Inre^isTraTor eu dana ds Timp, iar In oa2u1 iolosirii bloou- 

lui de I'ilTrare, penTru preei^area Ireeventzei In oadrul ben2i1 de 

Ir. entza âs Treeere a I'ilTrului, aeesT semnul esTs aplioaT Ii la 

bornele de sinoroniLare exTerioara ale unul sTrobosoop, lolosiT 

ulei eu lreovsnTmeTru. ?snTru a se asi^ur-a o preoiLie ridioaTa a 

deTerminarilor sxperimsnTale oanTiTaTive, InTre^ul lantz de mâsura 

.71 Inre^isTrars a I'osT sTalonaT, penlru iieoare oanal de măsura 

7.I penTru iieoars re-Iim âe I'unetzlnnnre u uparuTulul âe musura, ou 

e^juTorul unei mese vlbrunTe eTulon. >^vlnâ In vedere oa.lu musurn- 

10L ml.^eurllor vloropereuTunTe upnr soeurl âe ueeelern^Ie In Timpul 

eioeninlor,-oa Trsâue-cor s-n I'ol^siT ee preierintza T^pul W )4, 

enpnbil sâ eapTSLe ueeelsrutzii 60 vulori muri.

Ou L^juTorul neesTor apurr^Te <.îe musurn yi Inrs^I^îrnre s-au 

eleeTunT numeroase Ineereari exps rimenTals pe arabele molele mson- 

niee preLenTnTe. ?enTru modelul meeunie âisTorsionsT, Ineeroarile 

experimenTnle,nu uvuT eu seop verii'ieurea sTudiilor TenroTios din 

enpiTolul 2, a rsLulTuTelor modelării eleeTries din eapiTolul 

preeum Ii u unor resulTaTe odtzinure In urma sTudiilor TsorsTioe 

pi experimenTals eieeTuaTe In eadrul unor eonTrnoTe de eeroeTar'e 

ITiintziiioâ, rssulTlnd o buna eonoordnnda InTre aeesTe re^ulTuTe, 

In on2ul -proToTipului proiseTaT el realiLnT, eorespunLnTor sTundu- 

lui de Inoeroare la Ioeuri repeTa^e u upurnTelor slsoTrlee Ii slso- 

Troniee, Ineerenrile experimenTals nu ur-liariT eorelareu parameTri- 

lor .Ioeurilor de aeeelera^ie reproduse pe sTand euva^rile earuode-7 

ri^uTioe ule slemsnTele eonsTruerive Inrerseb.imbubils ale mesei 
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äs 902, 9i NNUNIS QU ^rosi-ilils pInQilor äistsntzisrs 9 ni II, prs- 

QUM 9I QU muisriulsls äin QLIS NU io u i QONiSQtzionnis plnoils 12.

.?6niru sxsmpIüiQLrs, Irr i'i^.4.4 nlni rsprsLSniats äin^rnsLL

viisLsi .91 mi^Qârii mnQsi 5N<), Inrs^isirnts in urmu in-

QsrQurilor sxpsri- 

msniLls ps »noäslul 

M6QLNÎQ äiniorsionsi 

psnrru cinismul vi- 

dropsrouinnI äin 

Ü^.2.I_ , QQI69PUN- 

Lurours unei

vibroperQuinnts op- 

iims prsäunn äs o 

iortzu periurbnioare 

nrl.ioniQN.

Vin äin.^rnnsls äin 

ii^.4.4, In drmn äy- 

äsrminLrilor ounii- 

iaiivs p-.^ bn22 I'sQ- 

torilor äs sonrä 

siLbilitzi iu mväslur^, psniru^vAlorils 
dilir k?-- 0,9 , tt- 0,b> , —77^ - I ,

viis55si äs In Inuepuiul QioQnirilor n

pnrn^smilor äinniniQi rs^Is- 

vnloni'su näimsnQionnIä ä.

QSeu QS uiooin 2 dünn QQneorä^nhn In^i^ r^LuIintsis niuäiului räo- 

rs'i'iQ äin pnrn^rnl'ul 2.3 ",-i rsLulinisI'" InQsrQnrilor snoorineniuls. 

Il-)lu^i, vnlonren uusnisi viis^s suis i.^ni t.ilQn ässli vndnnis Qorsn- 

punL'iionrs ä?I.n ii^.^-l), äniorit.n ns^.Ii.1?1rii In snärul uruäiului 

isDisüQ n Vor^slur äs nmQril^nrs vluen inn ni s nliorior^E rsLisisn- 

is.
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In on^lioisls 2, ) §l 4 3-LU p^sLsniLi msioäsis. I'Oioslrs ,Zl 

re;2uIiLisIs odtzlnuis In siuälui isorsilo Zl sxps^lmsnini, ps moäsis 

slsoi^los Zl msounlos, L slsismsior MSOLNloS vld^opsrouiunis ^sns- 

rs.ls ou mnl rauiis ^i°Los äs ilde^iLie» lunis noscis msioä^ cis siuälu 

sini o^l^lnnis ZI 9^s2lniL UN g^uä 1'läloni äs Asners!l2Li6, mulis 

äln msloäsie äs siuälu ounosouis äln ilis^Liu^L äs spsolniliLis od- 

tzlnlnäu-ss piln pnrilouInr'lLU^sn io^. Os u.'ismsnsu, psniru sxsmpil- 

lloni-sn msioäsioi p^s2sniLis, s-nu oonsläs^ui piodisms oono^sis, äo 

u/l lL2?^ lnis^ss psniru Lpiloutzll, ou^s no LU mnl losi siuälLis. 

ll'lnol^Llsis ^62UliLl6 odtzlnuis In Jiuälul isorsrlo ZI SLP6- 

^ImsnrLI nl Llsiemsloi msnLnIos vläiorouinnis poi I'I ulnisilLLts 

In o/'nuIäs^Ltzllls QS ur?M6L2N.

I. Ü-L äsllnli UN oxsru^oi MLllIoIuI äs äS^IVL^6 PLl^InIâ., 

L.1.6 OLI'Ul p^oprlsiLtzl uu losr u-cuälu^s, SU L^uiorul OLiulL SS SiL- 

dllsss ssuntzllls älls^snylnls Lis mIZSLlII Inr^s ävUL slosnl^l son- 

L suilv? psni^u oi'Iss slsisms vIdrvpsK2Ul,LNis ou mnl mulis Zi'Läs äs 

Ilbs^iLis, Ilnln^s SLU nsIInlL^s Int.^L oloonl^l, loloslnä sous^IIIs 

lul I-LL5^QN§S ou muIilpIlOLio^I, sxprimuis sud loi'ML r^^Li^IoILIâ^

2. 2sniru moäslL^sL mLismuilou L oioonirilor, S-L sl'soiULi o 

LNLl lLL Lpro l'UNäL iL. L Inllusntz s l PL^O.M6 I II Io2? ä lnu>mlol oo r SSPUNLL- 

io^I unsl oupls ps^ouiunis ZI L p^op^IsiLl,Hol' vlseo-slus 1,2-plLsiI- 

os Lis MLlS2lLis^.O2 äln 20nsis äs oonkuot LSUvru QLrao^siuiul oloo- 

nl^lio^.

). In 0L2U1 oloonl^lioT' lnnrnnrLNs-, S-LU siLdlilr sxprssllis 
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matriciale als vitezelor generalitate do Ia si'irZitul ciocnirilor 

in iunctzis äs csis äs la inceputui ciocnirilor pentru o cupla 

percutanta generala, avinâ o iorma generala a iunctziei legăturii 

unilaterale corespunLLtoars.

4* Centru stuâiul mișcării unui sistem vibropercutant liniar 

Intre ciocniri, intre âoua ciocniri consecutive,' s-au introâus 

operatori matriciali avinâ ca elemente iunctzii trigonometrice sau 

exponențiale, cu ajutorul carora os poate exprima compact legea 

mișcării sistemului, ediar ^i in ca2ul unor iortzs perturbatoare 

pe^'oâics oarecare, nsarmonics. l'orma matriciala a legii äs miZ- 

care pentru sistemele vibropercutante cu mai multe graâe âs libsr- 

terte a rezultat asemanatoare cu legea mișcării intre âoua ciocniri 

consecutive a unor sisteme vidropsrcutants corespuntâtoars cu un 

singur graâ âs libertate, ceea ce permite stabilirea unor analogii 

in stuâiul acestor sisteme.

In veâerea stabilirii condițiilor äs sxistentza a mișcări­

lor vidropsrcutants perioâics âs âil'erits tipuri, intilnite irscvsnt 

in aplicatzii, impunind conâitziile.de psrioâicitats a mișcării sau 

anumite conâitzii âs psrioâicitats oi simetrie, s-su exprimat sub 

iormâ matriciala rslatziile âintre parametrii ciocnirilor, âin cars 

rezulta valorile acestora in iunctzie âs parametrii dinamici ai 

sistemului vibropsrcutant. îiela^iils matriciale obtzinute gsnerali- 

LsnLa toate rezultatele cunoscute in literatura âs specialitate, 

corespunzătoare stuâiului unor sisteme vidropsrcutants particulare, 

liniare intre ciocniri, avinâ unul sau mai multe grade âe libsrtats, 

cu una sau doua cupls percutante, neamortisate sau cu amortisars 

viscoasâ, s^b actziunea unor iortze perturbatoare armonice sau perio­

dice oarecare. ,

6. Lentru stuâiul stabilității mișcărilor vibroperctrtants 

perioâics determinate, s-a presentat o mstoâa generala âs liniari-
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22^6 IN ILPOll QU PS1 lUI^L^« 11Is PLIUML^ ri 1Ioi QÜOQNll1Ioi 2 16ls^11- 

Iv^ 61nll6 LQSZlI P2.I3.M6 1,111, QO163PUN23IOUI6 MlZQLl11 PS I luii)Ll 6 . 

0vn61^11Is 6s slLdlHlQls I6LUIIL ÄpHoinä Qi1l6i1ul Iu1 oQliui 

QO6l1o1SNtz1lQ1. 6QUUtz1s1 QLILQ l 611'3 l 1Q6 3 3lsl6mulu1 äs 6QUUtz11 ul- 

Zsdl1os I1nlLll2Lle In P6llU1OL^1I.

7. -3-2 UQOläLl O ulsntzlö 66036blru pioblsmsloi 6s 0pI1ml22lS L 

slsismsloi Vll)1OP6IQUlUNl6 ^6N6iLlö, QU 1 mullL -;iL69 66 HdöitslL 

->H.^Qâi11s v1diOpsiQUlLNls pöi1o6lQL opllms LS 66l6im1nL 61n Qonäl- 

^1116 6e minim Q UN0I 6XP16311 6spln2ln6 6s PLILMöllU 61num1o1 16- 

^Iub1I1 n1 slolsmulul Vl010p61QUi3Nl. In QL2UIÜ6 LNäIl2.ul6 LU 16- 

2ullur unsls Q0NQlU2l1 33 6 MUNN Io 0.1 6 QU Qölö QUNOOQUlS 61n IHsiUlUIL 

66 3p6QlLl1lQt6 , pllvlnu 0plIml23I63 ololsoisloi VIdiop6IQuIunvö QU 

UN ^13'6 6s Hbsilnls.

8. 3-LU  unsls QON3I6LI3LII P1OP111 Pl1v1n6 olu61ul 

l601öllQ Li slslsmsloi VldlOPSIQUiuNlö QU Qloenll1 N61nu l, UN tuns 6 §1 

ul Q6I.01 N6l1n1uis 1NI16 Ql-0QNll1^-

P1626nr.nl

9. ks dL2L M6io6sloi ^snsiul 66 ucu6iu lsoisllQ Q ululvmsloi 

Vl01QP61QUlLNl6 QU Mui- Mulls ^1u6s 6s Ildeiluls, 3-LU 6'^6imlnul 

QOiNpIsl m1'AQLl1Is VldlOPLIQUl'UNlS poilvulos opllms sludils psnliu UN 

mo6sl M6QLN1Q PL1 ulQUlni , In QL16 36 .PO r 1s6UQ6 o Quls^orls IuiM 6s 

3l3l6Ma VlblOPS1QUlLNl6 Q0NQI6I6.

IQ. ä-L sISQlULl O LNLIÎ23 dOMpIslL U PO.3 1 6111 lU i,, 11 O I 6s l2o6s- 

Ink-tz chlsQlllQU L UlsISlNSlOI MSQLNlQQ vloiunls .) 1 V IdlO p 6 I Q ulunl 6 , 

P162 SNllNäU-SS pl1NQlpIiIs ^eNLIuIS U6 i?.0äslLI6 sISQlllQU P6 dULU 

LNLl0^11lQI 6INL.^1QS .^1 Pö QU IQ UlU IO 3116 sldQllONlQS.

II. 3-L PU3 LQQQNl j)6 MOlsIuiQU ^lu^QMOlOI V1dlOP6IQUlUNlS Pö 

QLlQUlulOQIS iS LNLlO^lQS , QLI6 Ol'ölU UN6 lö NVUNlU^S I 6ö nllö 

M06öIö sISQlllQS PSNtlU 3Q63IL sl3l6l'V6 ^6QON1Q6. In NQSUl 06N3, 3-LU 

PI626Nlul NUM61VL36 5ZQ^6i.t6 6ö ^06öIulQ QuII^LlIvI ^'1 Q U-Q11 3 l 1v<u. 

uonliu 61vö136 Qnlst^oi l l Ü6 oio lö.'.lö V 1 0 p 6 1 Qu uni 6 ^snöiulo , QU ML1 

I2Ull6 P^ILäö 6S IlSöllO-S, nVINQ UN'Z 3'UU ".'.U- MUll^ QUpIö PSIQUlNN-lS , 
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inlruinirs ^sovsur în upiiou^ii» I^s 7^Ls.usus3, ss uuu unsls ^SLuIta^s 

o'o^inurs in U2D3, Hloâslu^ii PS Ouluu1uroiu7 unulo^io mD^-42^ a UU0L 

sisrsAS vi'o^ops^ourLnrs oouo^srs, Iu o.uuiul Lorivirâtzi. -Is 06^061:3^6 

ZrÜQ^ÜiOÄ PS dL2L âs oour^uors ou uuirü^i 6OO51OmiO6 Ü iu ^U^L.

12. Ls p^s^iuru L0N6M3 iv^iOL os UtOclslLI'S PS ouloulur )5H?Sl6 

slsor^ouios QUQS^iOS 3 LiLrSl.ielo^ vidiopsiouipurs âs6nsr3is,.ou tN3i 

L1U'' â^3Q6 âe libsirLrs, liuiurs Iurrs oiooni^ri zi ou oiooui^i in-

s^LUiLiiss, rs3li23ru.ps O32L Lruâiului rso^stio si'soruLr Lud L'oilîiâ 

Qur^ioiLlL. Osoareoe Iu OLâruI p^0^r-r.7^uIui O05SLpuri2âroi lMăs-'iârii 

ounriiLiivs 36 svirL souu'^iilo^ uH'srsn^iQls uls mizoL^ii

Iuris âouâ oioorii)7i oouLSourivs- di spui Os lulurs ui pi )^ru.5auiui sy * 

^oOuos sudsr^ntziLl.

I^z. ?suriu vsiilioorsL u^uoiuruü ^S.)^SL'O oi ri rs2ul^ursloi 

^oüslurii ps ouIouIrLioursIs u^uio^ioo ou2ui si^uslului .'.i.ounlo 

puirioulu^ OOU3 2.âs^s.r, o-u vioiso^u'- oi is7ili2ur uu '-isol.Llo

ps ^U23 LNLlo^isi 1'OII-r.su.siu.0 2. ii- rosor .'.10u61 slsol.rIo :i-LU i'o- 

logir., 03 slsmsurs uoruvs, ^s^sLurours os rsuuiuos ui rsrQ,:^j.vu 33U 

ou vui is âispruu^uiuIuiL ri.rip psorru L.ursu lor^ sloi psi'- 

ru^durouiS h-j. ^"^oiLroLis âs i.^puiuorl os rsri.oiuus ps^ciu loâslursa 

L'o^rslo^ perou^u-ors ril.ipul oîooolil roi'.

14. I'or pss^.r^u v 2r7i 11 os. 11 sxp" /, o--: pioiss^ui> oi iSL- 

liLLr ur: noâsl ^sou^Io 0I3ro^uioriur, ps o iis ris por .'^0oslo o ols^â 

1u^^u âs sisrsDs viui7)psiouruurs ou o )uu ^iuos os llusilurs, uvlnâ 

UI1L 33U âouâ oupls ps^our.ours. ..s:<ui ' u7s I.s i.s72s^0 0i-î. 1.01 sx osr 

ru1s PS 30SSI. LOÜSl 7?.tz 0U-0I0 s î u 7, 2> I ) .so'> ou 0 ) .s 1 s I l?.u r ip

r<:2slo^ sÎOplil'IOLîou^e suoprsrs ..1 .,ruoo!. rso50rIo 1 PS siO(rsis 

slsornos 31 3i3rs.^sIo^ vldropsiou;.u:.rs.

l^,. IQ veis^su ^2).'.is.sl >1^1 US u^. 1-23/s ui :.trL.orrn IsL

.zruuâuillor üs luosiours iu uuouri. r p- î-urs L suli2.^rs u.s ^urL, 

L-L proisorLr zi ^s-uliLu^ u.s s .is >isru poul^

ooliiuoi üs rs^iu^s - üüisri.sl^i < ^ii-ur7.. ie ^osrours.
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äesst pi-oloilp 2 prolsotnl pQN'dr'u Inosi'OLi'sn 1ü -oourl rsps- 

2 LPL^Llslo^ slso^rlos Hl slss^onlos, In LLOPUl ^621122^11 

.r6^1mUI'110^ 6s lnes^QQ^s LP662.11O6 NOSHtoi nparnls, 9021^6 11 

näLpiLl ?1'- psni2?u s1so1iU2^62 nlioi lNQS^särl.

16« Ls POLLAS 6ONQ1U.2'1ON2 62 .'asloäsi.6 26N6I-L16 9^Q26Ni2^6, 

Innä^msniä'ds Z111ntz111o, prlvlnä 3^u61ul rsvi's^le tz1-mo66ln^6L ' 

elssr^loÄ L slä^smsloi' v1b2?ox>6K:nr2N^6» näue unsle Qon1^1dutz11 Iln- 

po^lLN^s 12 6s2vo1t2i62 lsOilsl brl^tslaslor vlb^ops^ontLNis, 1n^Vrs- 

LnIlLlsIs 3^du6111v^ lsoislles H1 sxxsillnsntLls PS moâsls slsst^lss 

Hl MSOLNlOS prs2ln1:2 InksiLL PSN^IU QpI1OL^11- In älvs^LS 60M6N11 

. Qis. 'ds^inlQH Z1 PIOQNOtzlsl,. eon^i1llu1n6 12 Imdo^n!^ 1^62 . ^! 1 ds^Ltu^H 

6s npsoln'II'dL'ds In nQs^lrs äo^snll.
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IlLniirieiJ., V/133. Oelioolrrll'l (^sr i<3i1-

I.lQix--3-d2^1, Ir^Mr^LN^ VI1, Ușii 2, 1969.

127* i.I. r Uöloää r-enliu lelntzlsl oxLots äS

onloul L ^UlSL^iüI p^o^I'II- unul 3lsl65il 03Cl1cU^1 Ildor, 

eon^eiVLilv ou QQiQLleilZlieL N6llnl3i3.» Iu2i.0i)^1'."VIdrL- 

tzll In QQNIllUOtzlQ 6s 1I,^I.3OÄrn, 1979.

128. 3E'10Z II. r Lxl3l0NQ6 ^6 Llndllll^' ol xei-ioäle u^rions o1 3 

^LI^ONlQnl lo^osä Inipnvlln^ lO'IINLl ol Isou^-t:.

Ooe.Linsi'., 47, ^1.9, knii 2, 197o.

129. 311^3 Ori.r llsennloä. t.isennios. Lä-DIänotleä 92. ksän-

rlO^Ien, LuONis^tl, 1963.

190. 311^3 OH. r 0 nouL msloän 6s 3tuäi u .dl^ls.^slcu vidiops^su-r 

I^nls llnin^s on un o^n6 äs ^IdsrtLis ^1 o eupln vs^cru- 

.^nnlL. 3ul. .-'k.yl  1.2.linI^oniL, 3siln Xnl.-^iL.- 

I.ISQ. IsQ^stlsa ;.I N9lle. , lo^. 16( 9)), I' N3S.1, 1971.

1st2n.nl
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1)1. 61^3 M. r lisioäs yi ?02u1in1;s noi in siuâiul gi^tsmsio^ vi- 

d^ops^ouiunis ^sns^uls ou un /^^nâ äs lids^tais ?i u vid^u- 

tziilor? ou ourLolrs^isrioi nslininrs. âs äooiorui. înșir, 

kolirsknio InFi, 1971. '

1^2. 311,^3 M. r 3i3iSQS äinn^ios ou ints^notziuni psrouiunis. Lui. 

31r:9i 1'snn.Ll 1 .l?. 1'i.niyOL^n, 3srin ^lQt.-i''i2.-Iiso. isoioi. ^i 

upiio., îow 1302), ?uoo.2, 197).

1)). 3II,^3^M.: vstormiNLiOL ni^on^ilor us^ioäios ale unui oistsm 

ou un äs lids^tuis yi o oupia psroutunra. îuor.Oon^. 

"Vid^Ltzii in oonsriuotziu äs mn^ini" , 'iimi-Doarn, 1979.-

1)4. 3IîH3 M. , ÄMMW30I5 v. , 3.ui0äI^ I. r 3iuäiu1 sindiliintzii 

rniZon^ilor osrioäios nis unui ointsiu vidropsro duni ou 1i- 

miiuio^ slnoirio zi o oupin psroutnniL. îuoi.osiei âs s iV-a 

/Ooni'si'iNtzs "Vib.in oonrzrr.âs n^ini" , îimiyoarn, 1962.

1)9» 31^3 M., LNiMLU I». r'^6,'imurile vsiioâies olrstzionurs Lis âs- 

oQnismsior vidropsiouiunio ou umorîiLLrs visoouou <rvinâ un 

L^Lä äs iibsrtLts. 3u1.3i..^i i'skn.ni I.^.îimi.^oL^n, îom 11 

(29), )?nno'. 1, 1966.

1)6. 3Iî^3 OII., L^IîvM i.r 3iudiiiiuieu ^iZoäi'ilo^ xsiioäios-u1s 

unui Lisis.ii vidropsioutuni ou un -^nä äs lidortntf^. 3so.

' LNULiâ u 3oo.äs i.lni.ăin IIVO, itoniook, 1966.

1)7. 311^3'M.-, LlîlWM I^.r 3iuäiu1 lnU^ou^ilor psrioâios u1s unui 

sisiSL viir^o^)s^oui3ni ou un ^rnä äs liäs^iuis. Ooni.nu^» 

äo ruso. upi io. 5r' tî. 3. i'. äu^o 5z înv i u , 3s^1ii, 1968»

1)8. 311^3 311. , üriinvM'i.r I.ii^ourils p-siioäios u1s unui ^iolrs^ 

vidi'ops^o'u-dnn'i ou un ^^nä äs iidsriuis in on2ui oiooni^i- 

1o^ slnsrios inoinninnse. üul.3ir..^i îslin.si I.?.iimioo^^a, 

îo:n 14(28), i'uno.1, 1969.

1)9. 311,^3 Oli., IZNi^VM i.r IZsIiunälu:^ vsrioäioolisr äs// .'un^sn von 

I<ürisi3^3t6insn nii äsn iu^i-nn^sooks-n O-isiokun^sn. VVI

' 3eiiülii:s, Ur. 116, 1969.
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140« 310^3 OII., ZKIIiLM I-, r 31-uâiuI miZeu^ilo^ xs^ioâios Zi a 

KiLdiliiLtzii Lsssio^L pentru oisisms vibrops^ouiunis ^sns- 

lidsrs nau czupuss 1^ Is^Liu^i, ou LMtoiul souLtzii- 

1o? Iui La^^LN^s. Ovn^'.NL^ ionulu, .âs msonnioL LpIiouiL, 

Zuoui-sZii, iunis 1969.

141, . 311,^9 Oii., LKIiMW L.r 3iLdiliiLisu iniZeLrilo^ ^srioäios Lis 

unui sisism vid^opsieuiLni eu 6ouu ^^u6s âs lids^uis. 

LuI.3i.Zi lsIni.Ql I.L.lil.iiZOLi'L, OsiiL ULi.-Lin.-i.Iso. iso^s- 

ÜQL Zi L9ÜQ. , lom 19 (29), l'uso.2, I97o

142« 310^3 OL. ,ZLIi.-I)L(I. L. : I)L^ Liuâium âs^ 3iSO^ek'-.'/ir^u^sn 6i.usn 

i^rsisn liLSLS nv-'i^oiisn nvvsi uimiiuio^sn :^ii icinemLiisoiis^ 

Lus^un^. VII Konisrsnoii liiuL^i'vi ÜLSN^N, ?-)Iiisirni!cQ 

39.QuI^, Olivvios, I'olnnâ, 1971.

149» 311^3 OH., Lttl^DLO 1.: 3iu6iu1 ni^e.'l.i'ii si^tsmslor vio^opsi- 

QuirMis ou L^uiO^ul seuL^iils^ Iui I^s^^unZs. Zu^.Li.Zi 

. IsIiN.Ll Inși:.?oIii.'li^iZouru, 3sriu i.lLi.-^i2.--Ise. , lom 

17(31), ?Loe.3, 197.7.

144. 311,^3 OII., MIHVM I,.: I'oIduiiSL souutziilo^ 1ui l-L^LN^s. 12 

Jiu6iul miZour'iloi' psrioâies uls ^ioiemslor vid^o^s^euiLN- 

is. Lu1.3_I.Zi 'I'sLn.Ll lusi.lolii.l.imiZOQ2?L, OeriL Uui.- 

^i^.-î.lso. , lo5/i 13(92)., I'Loe.I, I973. . .

149. 3IL43 OI!., LiilIWM L.r 4sup^u Lolo^ii-ii vuriLbilsi oom^lsxs 

in LZinâiuI. miZes..rii Lisis^islo^ ^ioi'o^sioui^iis. LuI.^i.Zi 

lsiin.Ll In3i.?uiii.'1'imiZ0^rL, 36^ciL ii^i.-I''i2.-^ss. , lon 2o 

(34) ,I'L3Q.2, 1973* .

146. 3ILL3 Oii., WIMM L. r iIi?Ou^i osrioâiss Qls unui sioiSL vl- 

dTops^ouiunI: in .sânul oioeuiriior plssiios., Luo/.(ioni. 

"Vidr'Ltzii in oonoiruo^iu äs mLZini" , 'I'imiZo.L^L, 1973*.

147. 311^3 Oii., LLI9VW L.r Ois vorwonäun^ âsi? sinssiii^sn Lin- , 

.äun^sn. iu^ .âu^ Oiuâium âs^ OioOLS. LuI.3t.Zi 'isnn.Ll Inși, 

koli r ^'l'imiZoa^L, osriL .Uso., I'o:.i 23(37), l'uoo . 2, 1973.
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146. 3ILH3 OII., LNLi-iOLO i.r 31udiu1 sioolului oloonirii usuprs 

L^neralrorului ds vibrutzii 1u un ^isism vibroporoulnnt. 

iuer.osiei ds-u HI-u Ooniorinhs "Vibrutzii in oon.^lruotziu 

ds mn^ini" , l'imioonrL, 193o°

149. 611,^3 OII., LNI^DLu i.r Oon^idsrntzii privind ioiouirsn L'uno- 

tzisi is^Liurii unilu-keruls în sludiul oioonirii. iuor. 

osiei äs a IV-L Oonisrintzs "VibrLtzii In oonsiruotzin ds 

M2^»iniu, 1imi-ZOLrn, 1962.

190. 311^3 Oli., L8IWM'I-. r i/islodu rsprsLsnIrLrilor oomplsxs in 

studiul Sisis.msior vibropsrournnis. buor.oeisl ds u IV-u 

Oonisrinstzs "Vibrutzii in oonrzrruotzin äs muririi", limiZoa- 

12, 1962.

191. 311^3 OH., 2KIMM i. r- OiLzrems vi^ropsroutunis. b'd.robniou, 

Luours^ii, 1996.

192. 31^3 OII'., 381^1)30 I-., 3^0^14 V.r 3-dudiul mizoLrilor psrio- 

dios- als unui vibrnror ou liml-înrori- elus^ioi. 3^^.âs 00- 

nunio. il'ioo 2 I.?.Iu^1', 19--7. -

I99. 311^3 M., ÜHI-I'OLO I,., Z^Oril/r V.r ilioeLi 11s ^erloâios u1s 

unei Muse libere pe un limllulor slnstio os ure o ^i^QLis 

psriQäi.oä. ZuI.3'L.^i 'I'6>in.u1 Inși.ko1it.'r-imi^Quru, 3sriu 

1iLt.-?i2.-üIseä. rsor. ^i uplio. , ^071 19(69), I'uoo.I, 197o.

194. 3Ib^3 Oii., Sîi'IIIVLO 1^. , V.r Oruäiul ^i^oârli unui -vi-

dr^1:or inrre lii.iitLîori si^lioi. luor.Ovni.". Ibrutzii in 

- oonsiruo^is âs tau^i^i", ii^i-o-uru, 1979.

199. LII.^3 0!!., b., 0n)3/Ul0 I. r- Oisls^^ âs peroutzii Lplios-

îe corpurilor ri^iâe in ro iul.Ol. iri -1'eirn.ul iusl:.

îolir^l'iruiyonrn, 'lom 9(23), iuuo.l, 1964.

196. ' 3IIi^3 Oii., LirluYM i. , OirOO^iiO I., OlOäKä i'. , 8^021^ V., vb'DO 

31. r Oeresinri privind oomp^rr^rsL dinuinioä 2 unui bidro-

' a^reM^ in rs^im de suroini vurrubilo. iuor.Ooni."Vibrahii 

Ln'oonVtruo' ' t ds mușini", 1'imi^oars, 1979^
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197» 31^3 OII., I., 010^1^ I., ?IE2LN I.,

V^201<0^ L.r OiuOiuI som^or ku.rii (linumiss L unui- vibrslior 

âs uälnoims xsriiru. Ius.ruri 6e e unsiruo!^ ii. busr.0vni."Vi- 

brutzii In QonslruQt^iu. 6s muuiui", 1979.
i

198. 3II-L3 011., L11I0D20 I,., 112321)03 ^.r Ili^suri psrisäios su sioe- 

niri Lis vibruiorului lider. üul.31^.^i lsnn.Ll Insl: .ko lir. 

^MlFOL^Ä, ^'O5a l?_(2u), l'uss.l, 1997.

199» 312^3 Oli., 811121)20 I,. , M6W63 /^.: Dsrsrminursu eosiieisniului 

. 6s rss^i^uirs 1u oiosnirs ps bu3u äsiormntziilor losals.

Zul.3>..zi Islin.ul Insl,.8oli1 .limiuonru, lom 12(26), 2LSS.2, 

1967.

160. 310^3 011., LlîllIMO I.., 1I332V03 /^.: 31u61ul mi-zsurilor psrio- 

äivs als ^nui msounism vibro^er'-ulLNi ou lULS.Ä lidsiL Zi 

sxOllLtzls ps^ioäloL. 3621UN02 . .ludiÜQi'ä L Irisl:

01^^), 1968.

161» 311^3 LI1., 3I<I^OL0 1., IId'3d'0U3 ^.: 31u61ul. 11o r vibro-

psr^urL^ry Lis unsi muss libsro.ou sxoiiu^is psrioäiQL. 

31.0sro.I.lssG^pl. , 'iom 29, ^r-9, 197o.

162< 811,^3 011., öNI^VLil 1., ^'1.: ?sroutzii riolisuls eoipalui

ri.Li6 liber. Sul..3i. .^i l'sbu.ul lus^.lo lir.l'iiui^ouru, ^c>m 

9(29), l'LSQ.2, 1964.

169. 311^3 311., bill^vLb- !>., 3..iI0^1^ I.r 81^6 m^riLisIIs '.Isrboäs 

iür 3LS 3 i^idilirülss-duclium 3sr oerioäisobsn Lsv/s -/'Uir^sn 6sr 

M6(rb.uriis<?,bsr^ Ziosssolr.vin^u^^o^slemsn msbrsron ?rei- 

tteits^rsä^n. I'roessäin^s oi rbs V-1.b.Ooniorsnss "Vibruiivri 

in HeskLNiouI Ln^inosrin-^" , limi.^oura, I93Z.

16^«. 3II.-^3 OII., 811161)20 1., '19^028 m. : >U5UorL ml^eürilor psriüäioe 

veriieuls ou ^ioeriiri uls unui sislsm su 6ouL 5.^ss Is§uts 

sinsriQ. Ooni.äs mssunion Irsbnieu 0I1I1, lueursuli, 1967.

169. 310^3 311., 3M3^H0 I.r äuuÜLu rs^imurilor u.sois^ionurs nls 

unvr ÄiZislnS , 2iQ6 lolo-'iul mstoäu 6s Lproximurs poli- 
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zonala. Seaiuneu 6s Oomunie.5.;tiintzi^iee n In^t.^elit.Ia^i, 

1967.

16-6. 3I16H3 Lll», M03^M I.r. llsennlen. li6 .Dline tieu si Isân^o^ien, 

LueursZti, 1981.

167» 3II«H3 Cil., 0kî03H^-d I., LliluDM 1., CIOHilH I.r 3tuâiul tsorstie 

si- experimentul Lâ unși plnei vibrante eu Mdarit reâus. iuer. 

Coni.''VidrLtzii in eonstrue^in 3s macini", lil^lHoar^^, 1979»

163. 3II-H3 M. , llLCLVuZ H.r Ituâiul mi^eurilor psrioâies als unul 

mseanism vidropereutant ou un ^ru<1 âe lidertats. Lul.3t.?i 

lelin.nl Inst.?olit.1i:mi^oarn, lom ll(29), ?ase.2, 1966.

169» 3HiH3 OII., UL6LDC3 H.r C^i.ntr idu'^ ll la stuâiul mlseLrllor ps- 

rioâiee ale unul slsts^'. vldropereubunt eu un le lider-- 

taie. 3-b.Csre.7l6e.H9I. , lom 29, i«r.6, I97o.

170. 3HH3 M. ,MCWIl3 H. : Contribui li j.-rivinl ulucllu! ml.-eurllor 

psrleâles ep-dl^lie nie uIsIs.'iiQler vldrextsreulnnbs eu un 

âs llbsrlnbs. 2ul.31.^1  In3l.^oIII.'IImI.-eurQ, Csrls, 

. I.In1.-I''l2.-Ilse, beerst. 5^1 noile., I6(lo), ?nee»2, I97o.

Ionn.nl

171» 3II^H3 M. , W0LD03 H.r Oentrldu^ll In stuälul älnnnle ni unor 

sisteme vidrepereutnnts eu 6euu eu^Ie psreutnnte. luer.eslei 

Ze a IV-L Cenierintzs "Vidru^ll ln eenstrue^in <ie 7!u^in1" , 

iimi^onrn, 1932.

172» 3II-H3 M., IILU>II)03 H.; 3MIIii1LL3C'I I).: 7!l?eLriIe - vidrepereutnn- 

ts als pnrtieulei mutsrinls sxeitnte âs o plntiormn -Mbiln. 

3ul.3t.?i 1slrn.nl Insi.?elit.linl^enrn, Csrinlint.-I-'Is.-ilee.. 

tsvrst.^i npiie. , le.'.r 19(29), I'nse.I, 19/0.

17) . 3II.H3 OII., .M3LVU3 H., 3UI0HI-H I.r 3 ^u6iul mi^eârilor perieäies 

optime ale unui sistem vidropsreutnnt eu un ^rsâ os libertate 

nvinâ 3ouu euple pereutnnbe. iuer.Ceni."Vldratzii ln eons.rue- 

-^ia âe ma?ini", limi^-ourn, 1979»

I74. 3IiH3 Cl-l», liiLkl' II. r Hsuprn vidru^illor sistemelor nvinä earne- 

bsristi^ usliniar.^ >^u sxeitntzls prin impulsuri perioâiee.
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Oonl.äs ^OOQNION Is^nloL, Luours^tl, 1967. . .

oll^^3 OII., XIULt? II., Olo^kî^ I., I.I^Iî003 H. : ^supru â6tsrmlnâ— 

âlL^ramel tortei psroutnnto 1n prsgs. Luor.Ooni."VI- 

drnhil în eonsrructzlL âs mnnlnl", liml^onru, 1975.

170- ^I_I>^3 OH», tlHiIOUIOU L. ,. t>LInI)LO I,. , H30HI/03 r Ot/sr âls 

gtLtlonure Lov/s^unZ eln63 3oliln^0tiv/in^93^3tsm3 ^snn âsr 

^usLMMsnstrosn nlotit 2.13 momsntun bstrnotitst vvlr6.ksv. 

Loum.LoIsnt.Isodn.IIso.^poI. , Ione 1'2, Iir.2, 1967.

177. 311,^3 OH., L^O2.lL'3OO îl. , OîiOO^IM I., LrililLM I-.r OontiIdu^II 

IL s.tuälul 6l pro.l6Ots.r6N mn.^lnllor V I bro psroutr^nt s tolo- 

3lts I2 Int'I^orsu pllotllor. nul.31.^1  Inot.kollt. 

Ilsul^onrn, lom 7(21), 12.30.3, 1903.

Istrn.nl

173. 31^3.011., lâMOO -i., OILOO^I.OI I., 9LIIDM I-., OIIMK 'I.r 

Vlbropsroutor psntru InH^sr^s, olomsQlsIor în. pî.'nînl:^ Zuls 

3i.!Fî Is^n.Ll Inși.?oIit.I1lnI^O2^2, lo.-i 9<< 3)) , lase.?, 1964^

179. ^ 311,^3 OH., UävOI U. , BUH^LV I., Xmk II. , IIMWUO ^.: OulL- 

^er's âs p^odlo^s 6s vld^Qtzil -/loo^nîoe. Vol.I, II. lläliu^L 

IsknlOL, Luo^^o^liI, 1957, 1973.

139. 311^.3 OII., ^DOI U. , 8^1.11)30 I., 31.110^1^ I.r l'oloyii'SL laoâs- 

. 1L2ÎI r^NLlo^Ioe în. siuâiul unul iLolLlo^ nsIInInr. LuI.-3t.

§i Istin.n1. In3t.?oIIt."Ir.VuIn" II^IZonrn, I'Q.'.i 25(99), 

î'aso.1, I93o.

13^.,3IIi^3 OII., K^VOI II., OKO3^I>IO I., LliliwM ^.r koLlhIIIs osn- 

trulul âs psroutzle n unul oor^n în iul?ours âs rOtntzls.- Lui. 

3t.^I 1'snn.ul In3t.kOlIt.II^î ^ourn, Ici.n 0(2o), luso. l, 1961.

162. 311,^3 OH^ , 31110^1^ I.r I>sr ^nirl2.îslls ^u^ârucrtc âsr LsLloIiun- 

§6N. 2V/l3o1lSN âon 1I^,6s.'lSIn ^2inâl^6î.tsU vom ^nlsn^ 

unâ vom Lnâs 066 3USÜ^6NN 103363 Im Iu1Is âsr 'uun«nd1Io!^ 

Ilotisn /uU3L:MM6NS 10336 6lN63 M6LNNNl30N6N L^stsms mit 

mstirersn Ir6lti6lt3.^inU6n, kroo.niclîNoS 01' tks V-1_^ Oonls- 

rsnos "Vldrntlon In nl60lin.nlon1 In^In6'2i'In^." , I'ImI^onru/

5.
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29» 3rD^3 OH., I.r Dio ^O5rii,'.u».un^ Der ,'o ^ioOi:;oDo7i Dev/s—

^un^en olo r linearen u; ^7-üü'.iol'r on O lo5):n:onv/in^un^5^ n^'siec-isn 

aiii, Linear. ZiOLn^aar unn .noliroren i roilioiin^roroon. Iro- 

oeoäin^s oi iDo V-iD 'Ooni'orenoe "Vidrnllion in .'.loonunionl 

Ln^ineerin^" , i'ini^o^n, 1939.

124* 3ID^3. OH. , 3ilI0^D^ I.r Dio nen^i.'.i.run^ äer z'orioäis'olien Zev/e- 

^ur^-^en ier linearen 3 ioLZNoolnviNoUn^In^Lio.nen .nit- Dl^iob- 

io'rmi^er ^AiL'lünui^er Däi-ipiun^, rnii sinsar oioonpnnr unä 

arii reineren Dr eilreii^^rnion. Irooeoäin^L oi ibe V-iD Lon- 

Serenos "Vibration in „loobnnionl bn^ineorin^", '1'1 l.iinoara, 

IMS- -

129* 3ID^3 (111. , 33I0^D^ I.: Dio Do..li/onun^, ier porioäinoDen Dev/e- 

^un^on ti 01 un^eDapiton 31 on o o 1?, / i n un voi 6 aren, Dis

LV/i3o1ren 6czn DuOcLlwuQN5;i0nnon linonr^ ^inD, lair ^vvoi 3t05;o- 

Onnlron nnd aielrreien 1'roi-ioii^ ^rnc'on. ?roooo6in^6 oi IlDo 

V-ili Oonieionee '"Vid.rnllion in l.ooDnnioni Dn^ineorin^" 

'l'iori^on^Q, I929«

126. 3'Hc^Dä I.r DinOini aiino^rilo^ nor! )6ioe opti.'ns nie unui nin- 

isw vidiopoieull-vni ou un c!o iidootnlo r)rin i.^Dsin^e pv 

QÄlouInroruI nnnioo,io. Duor.3on.0o oo.'iunin. isDn. . n onors- 

ior âiânoiioe .^:i nruO., i'i^inonrn-- 1977.

127. oUIOäD^ I.r Dio ^nnIo^inoDo ..roäoiiiorun^ von arooDnninolien 

L-dosssoDn'inn-un^nn^.nro.non .5iii laonroren .-roiDoiin^rnäon.. 

krooeeäin^n öl' riie V-rD Oonioronoo "Vibration in Doolrnnioal 

Ln^inoerin^', 'iii.ii^onrn, 1929.

1S3. 3 110^1/» I.; 1)^2010 ^D. , nnL.lnnnDOD D. r ul-onnion. kcri l-on II-L. 

vinem^rioL. Dir.In3l.koiii."ir.Vui^ iiaiinoQrn, 1921.

189. 7-niO^D^ I., V^WIU ^D., n-IiO3^..3 I., IttiVäiUONä D. r 31u6ii res- 

roiioe privinä ooniso^ ionnron . il o'nurilor ie ioriu -ir^ ou nHu- 

iorul vibrațiilor. Duoi.6oni."Viorntzii in oonn ruo^ia 6e 

mn^ini^, linito' u, I979.
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190. 1., 311201101113 L.r Otuälul vldiLtzlllo^ lo^tzuls LnOr.-

IlLuIs 3,1s slsmsnlsloi nvOulsIor slsc^ronlcrs lo^nlnä sis- 
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