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Iransporliul ps oalsa ^sraiia ars un rol äsossdit: in äs2- 
voltiarsa multrilaiisrala yi armonioasa a rut:uror ramurilor seono- 
misi nahionals.

ksr^sotzionarsa mabsrialului rulant: äs oals ^sratiâ a i'ost: 
orisntiaiâ in äirso-tzia măririi vitrs2slor äs eiroulahis, a putis- 
rilor ?i tivna^slor rsmoroatis, a rsLuesrii grsuba^ii yi imbunâ- 
lia^irii eonlorbului eâlâ^orisi.

Vtri1i2arsa oib mai oomplstra a puborii instalația ar nsossi- 
ta oonäuosrsa trsnurilor in aya ^sl inoit loeomotiivsls sâ äs2vol- 
ts ^or^s äs trao^iuns Ia odaäa sgals ou oaraotisristiells limita, 
vaoa aosst luoru s-ar rsali2a yi in äomsniul pornirii sau al vi- 
io2olor mioi äs oiroula^is avantajul aparsnt al äsmararii trs- 
nurilor in timpul osl mai sourt ar avsa o soris äs äo2avanta^s. 
vinars aesstsa nsäorita ssts pisräsrsa aäsrsn-tzsi äintrs rotzi yi 
yins os ästsrmina patina^s yi solioitari äinsmios äsossdit äs 
mari oars pot: äuos la sooatsroa äin ^uno'tziuns a looomotivslvr, 
luoru eonstatati in oxploatarsa nsoors2pun2atioars a unor looomo- 
^ivs äisssl-tiiäraulios.

LLasuri pon^ru mioyorarsa risoului apari^isi pa^ina^slor 
?i psn^ru oonäuosroa raționala a looomo^ivslor in psrioaäa äs 
äsmaraö sinii absolut: nsossars.

vooumsnbsls äs partiiä arat:â oa "in äomsniul eâilor ^sratrs 
odisotiivul prinoipal al ooros^arii ?t:iin^i^1oo va brsdui sâ ^is 
inbroäuosrsa sistismslor moäsrns äs äiri^ars ou a«jut:oru1 oaloula- 
lioarslor ?1 inst:alatzii pori'sotzionatis äs Lutiomaii2ars a oireula- 
^isi-.

Vs aoosa oxtiimisarsQ oonäuosrii iirsnurilor ps da2a unui 
program äs mors au-tomat-i^a-d oars sa inloouiasoa oomanäa manuala 
s^sobuatiâ äupa priospsrsa ?i SÄTpsrisntza msoanioului äs looomoii- 

"va sstis äsossdit: äs importianiâ.
"In aosasbL. äirso^is iiS2a äs äootiorai, rs2Ultiaii al osrosia- 

rii psrsonals äs mai mul^i ani, aäuos o msässba ooniiridutzis.
^.lsgersa sudisoiiului kossi äs äootiorat: o äaiiors2 äisbinsu- 

lui msu äascäl ^i oonäuoat:or r?<i1in-tzili2 - procesor univsrsit:ar 
smsriii inginsr Ioan 2agLnssou sub a oarui äsossdib äs sxigsnt:a 
inärumsrs am slsot:uat: primsls osrostiLri, am soris primsls rin-
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durl oars s-au „lparll, prsoum maroa maZorllals a luerarllor 
yllla^l^los pu'blloals dla loalo oapllolslo ls2ol. Lpro vomala 3a 
36 Ladrsapla §5adur1ls yl multzumlrlls Mols ds psrmaasnla roou- 
aoyllatzâ.

x
XX

Lsls ds dalorla msa sa aduo ?1 ps aosasla oals multzumlrl 
luluror aoslora oars m-au a^julal Ia oladorarsa luorârllt 

Blroulul oomllolulul do parlld yl eoaduoorll ^aoullâtzll 
ds msoaaloa dla cadrul oars ml-au oroal ooadltzll
psalru do^lalllvaroa ?l rodaolaroa lS2sl.

Oadrolor dldaolloo do Ia soohla do malorlal rulsal dla l'l- 
ml?oara, lo?lll mol pro^osorl, caro po lol parcursul acllvlla- 
tzll Ia docloral, cu mulla compoloatza ?! amadllllalo prolosloaa- 
lâ, m-au aHulal osoa^lal La ro2olvarss lomsl.

Oaâi'oloi' âldao^leo do Ia oa^odra do matro^lal valsat: dla 
Duoui'S^t:! ear»o, ln cadrai LpoolallLai'II s^oo^uals, sau xrla oo- 
^oQpondoatza pa^L'kL, m-au oluoldai'oL multor» prodls-
mo.

Oondaosrll IuLĂl^o^uIul ?l ooreohako^lloi* do Ia "lOkVI"' 
liaoor'sy^l ears la s-baxolo do dooumoa^ars ml-aa pus Ia dlspoLltzls 
ooi?oolLrIIo psrsoaalo ml-au pormls sa ^olososo poa^ru Luosi?- 
oarl aparatura oompIoxL do măsură ?I laro^Is^raro. -

Ooaslrucdorllor do loeomolilvo sau eompoueuls alo aoos^ora 
do Ia ^u^us^- Luouroy^l, "Illdromoeauloa'* Lra^ov, "lOLl" Ro?l- 
-ha poQt^ru ^oa^a ooladorarsa ?l sprlo^ul aoorda^, itâra oars ro- 
20lvaroa lomol au ar ^osd posldllL.

Lpsolally^llor ds la ooa^rul do oaloul al T.I>. "I'V".?. poa- 
Irru aZu'borul dai; La u^lllraroa oaleula^oarolor oloe^roaloo.

Ooaduoorll ea'ksdrsL ?l oolo^IIor dir ca-bodra do moeauloa 
?L ro2ls^sa-ha madorlalslor po caro L-sm slm-hlii alaiuri do proo- 
ouparlls molo La kohl aeo?1:L aal.

6slor oaro^ou mulla xrl.za» raddars ?l ala^amoal, m-au sprL- 
^Lall La roallrarea malorlalulul ?L dacllIo§rLL'loroL lo-
2ol ds dooloral.
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ksrlsnmLutzsIs uns! loeovio^îvs äsvänä äs viLnImsL ^on^sl 
äs ^rsetzäuns ps eans o poa^s äs2voll7a îs edsäa nstzälsn mo-kvars.

?ortzL äs ^naetzluns LnsL ss1:s äs
- aäsnsntza notzllei' eu yînsls ears äs^snDlnL eLNLelisrls- 

hlea lonhsl äs ^i^ae^iuns äs aäsnsntzär ^(v);
- pu-ksnsa älsponädllL a moronului ^snmäe eânsla LI eonss- 

punäs lon^a äs knsetzîuns Ii2i11:Ll,â äs Desert ? ^(v) SLU
?snt;nu vu^snsa älsponldllä DLXÎmâ a moronului. aesas^L li

mita sstrs äsnurnI^L earae^6i'1.3^1ea lontzsl äs ^i'ae^iuns lässIL^
- Vl^S2S MLXlmLr
vupâ eum pi»sel2S22L pnok.I.TL^Lnsseu l169,pa§.Io3> yl 

pro^. ^I.kssa lIId,vL^.67> un vskleul äs ^rse^luus su?s psnkvn- 
msntzs nlälea^s IU en2UI IN esns esu?ae^si»l3t;1e1l6 L'ei'tzol âs I^Le«- 
tzlurls ps eai's Is i»saIÎ2SL2Â ss apro^ls âs es.i'ae^si'ÎZdlelIs ILmI- 
lrâ âs draetzîuus prs26Q^2l:s mal sus.

In esls es unQsa2ä ss âstrsnmlnâ ?î ss QnaIl26L2L aessks 
eanLe^si»2.st:îeî

I.I. I^oi'-hÄ âs ^i*?,e^îuns äs Kâsi'snh^

Lvolu-hia -ksdnîeL a vskieulslsi' äs ^nse^äuns Is7?evL2nL a 
insswnal; I'6L1I2LI'6L äs unIirLHI eu pu^sr-I Ins^LlOtis ULl mani 
yl eu vltis2s äs eîneu^atzis ^ponl-ks.

O pnodlsmL nsnsLsIvs^ä s r^ss po^IdlII^L^SL u^IIl2^i'II 
IN SX^ISL-dsNS 2 In^ns^îl ^UilSI'î ÎNS^Lls^S HI2I 2I6S îs äSLILNS^j» 
ISNSDSNUI äs säsnsn-h^ esns^i^uänä limius pn^neipslâ L vuLnänII 
Isr'hsl äs ^nae^Iuns.

-biQp ei-d vu^snsn ^e-donului 2 ^S5d säsnsn-
-hs nu-a eens^ikuil; un I^oväirusn^, luenu nseo,.. ^äsnsl) Ln ultimul 
1)Z.mp einä pu^snlls spsei^Ies LU trsnäin-hs äs L ^snL?I Z K.7/KII, 
äupL eum msntzIens22L vi'sl'ssoT?^ I.^^c-ilnsseu .'n lI69,p2ss« .

k'oi'tzn äs knaehluns äs^snmänL^ä äs säsnsi ,L:

- /^.0^ (I.I)

M?o sessa?! Is^s äs vsu?Istzis in ^unet^s äs vI^S2L es ?! essL'I- 
eisn^ul äs säsnsn^L, Is 0 ss^su^Llis säsnsn^^, 0^, äs-dL s vs- 
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klsululul MSt-SI'.
IQ ikl^UI'a I-I ss^s llus^^at: OOäuI IQ sa^s l'SQ^a äs ^Qastzlu- 

QS ss^s lîrnî^a^Z. äs aäsrsQ-ha 1s vikSLS MÎSI äs sîi«sula^ls.

I.I.I. 0Osi5isÎ6Q^uI äs aäsi'SQ'ha
krSSQUVLI'SQ ssnss^a^onilsi* psntrru äS^SQrHIQLI'SL SosHsiSQ- 

^ulul äs aäs^sntza ss^s vsstis, ÎQVSS^I^atzll SXPSQIMSNtialS rsall- 
2inäu-ss IQSL äin sseolul KQSSUH (v.^iZ.I-^).

Inssi'saQl ladonisass LU los^ 6^ss1)Ua1;s äs Oui'dlus dl 
knl^Isn IQ Osrvianla IQ psrioaäa I94Z-I944 dl äs SL^QS iQs^l-ku^u! 
äs ssnss^anl IQ 11^33.

.Oun^lus a situat; eui'da äs u^lIÎ2Li'v pnas^lsâ a sos^IsIsQ^u- 
lul äs aäsnsn^L iQ apnoplsnsa Ilmltisl Inlsnloans a pla^ol rspns- 
SSQ^lnä säSQSQtza dlnslsn Ussa^s (1I§.I-Z).

3s nsmai'sa ^snkul sä assas^L eunda äs aäsnsnha Ut^lll2ada 
äs DUlds aäQlnIsdnatzll äs sals ^snada llbo,p2§. 6^9l QU ällsnL 
PNSL muld äs UQL äln pnlmsls Sunds äs aäsnsntza eUQOSSU^S, SSL 
pN62SQdada IQ 169^ äs I>slQ6s (v.^l^.I-^). »

IQ l169»PQC*2^ P2?0lks202?u1 I.^L§LQS2SU QQLi:L sLr "2-L 
ovQLlia^L^ 1QLL SL formula Iul 0UQt:2.U3-LQ1^ISQ QU 63^6 UQlvSQSal 
valsdllL» I'I'SSUPUQSI'SL eâ oäa^ä SU SQStzks^sa V111S36Î eool'lsl.sQ^ul 
äs QäSQSQtzL ssaäs QU sslis SSQ^lQMS^L äs ul^mslo SXQSI'ÎSQtzs SOW- 
plsxs sikss^ULlis äs M.D o^k OSQSQLl LsvdoQL. Ou hoa^s SSS3^S2 ei'ltrs- 
rlul Oui'däus-XQlL'L'Isi' ää valorlls ssls WS2. SPQSQIS^S äs SOQäähl- 
11s ääQ OXpIos^Ll'SL SM?SQ^L yl 62^9 l'QSSVSQ^ Ut;1Il2Ql7 la xQoäse- 
'bsQSL Issoms-KIvsIsQ älsLSI".

In ultimul lllmp SSQSS^LQlIS IQ ävMSQluI Läsnsntzsi au LVU-d 
0 svoluhis äsOLsdlträ, as'kl'sl ll6oI r

- s-a apQS^UQäak ^SQSMSQUI ^kl2ls al aäsrsn-hsl,
- s-au anaIl2Lli äi^si'Itzl ^asl70Ql SSZ76 1n^IusQtzsL2L aäsnsn^a, 
- S-L Ltruäla^ Is^atruna ä1n^i»s aäsnsQ^a ?I alunssaQsa sau 

7)at:Ina^sa 021110^ msn^a^s,
- s-au Ni^loass Qol xsn^QU 0 mal duna U'bIIl2ai's a

aäsrsQ-hsi,
- s-au apläsal: mstioäsls s^adls-kîsîl ma^sma^lss psnrQU In- 

bsi'pi's^ai'sa N62ul^a^slor» ssnss^^i'iloi' Isons^lss dl sxZsi»1msQi;aIs.
Lxpllsarsa ^l2îsa a aävrsntzsl ?1 a 

laolivrlloi? SLQS 0 Inllusntzsasa soQstri^uIs s pQsdlsDa 
^QQt:a1ia äsvssdit; äs 1i«6SV6Q^ in I1^si's1:ui»a äs spssäall^a^s.
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a ) Ipohs2sls ^rsc2rii ILra âslormahii, a^rsc^isi molscula- 
rs, âslormatziilor slas^ics yi plss^ics siri^ prs2sn^a^s in lucra- 
rils Iul 1791» ^oss lISZl., V^sddsr ll64l, ^sl2koH l95l, 
Ellsr lloll-

vin 0QU26 âslormatziilor plaL^ICS als rv^li ?1 ylnsi VillS- 
2L oiroumLsrsnhiala a rohii, v^, ssds mai marș âsoi^ vi^62Q âs 
dransla^is sau viî;62L ^rsnului v. vilsrsntza âinkrs cais âou2 
Vi1s2s 86 numsy^s îî^oroaluns carsî* sau "pssuâo-alunscars", Isno- 
msn nslixsi^ Ia ^rsnsmilisrsa lor^slor âs ^rac^iuns (1i§.1-4)t

Lv -- v^ - v (1.Z)

In I II9,I>u§. 461 prolssorul ^l.kopa prs2in'd2 ourda ^v) 
PS 021*6 o nums^s "eai-sclisristiica âs sâsrsntz2 a vsdlcululul" 
(1i§.l-^) cu ^rsi 20Q6 âis^inc^st

- por^iunsa asosnâsn^2 0-1 PS 061*6 oos^iclsndul âs aâsrsn- 
^2 a^inxs valoarsa maxima»

- ramura 1-^ ps oars eoslieisn^ul âs aâsrsntza ramins oons-^ 
lan^ sau scaâs pu^in; acsastra s-r^s porhlunsa corsspun22^oars 
Ls^orma^iilor plastica als dandaZsIor yi yirslvr,

- ramura 26scsn2sri^2 Lu csrs roa^a ars o alunscsrs 1o^aI2.
I^lsâric^ IZ61 pr62in^2 âia^rama âs variabis a eoslioisn- 

dului âs Irsoars od^inu^a in laborator ps syanlioans banâs^-^lna 
sud lorma âa^2 Ln litura 1-6-

Lrauss l6o1 âs^srm1n2 variația cosllcisv^ulul âs aâsrsri^2 
In Luuotzis âs vi1i02L âs alunsoars psn^ru äUsrl^s âura^s âs so- 
lioi^ars, oars mcâi^ic2 sdruclura supsriiclala a ma^srialslor ' 
prs2sn^ad2 in litura I-?-

Lallcsr l66j a a^jurs Ia acslsayl rs2ul^a1is psrilru oars â2 
rslatzil âs calcul amanur^lls. krs^sk I6ll ss oeup2 âs prodlsma 
aâsrsvtzsl âlndrs road2 ?l Yln2 ps cars o oorislâsr2 rs2olva^2 ds- 
ors^lo plii2 la limita âs padluars.

In ll69l prc^ssvrul I.22^Lrisscu ars^2 cât ^7/^102^9^ msximL 
a oosLIolsri^ulul âs aâsrsn^2 oorssi-unâs ^ortzsl âs ^ractzluns wa- 
xims la odaâa csrs ss vva^s âs2vol^s 5Lr2 sa sxsra pakinarsa-

Vup2 rs2Ul^s^sls uldlmslcr si:7)^rlsn^s» valoarea vlds2si 
âs pa^lnars ^V, corsspun2Llosrs valorii maximo a oosiioisn^u- 
lui âs aâsrsntza ss1:s ou a^iî: mai marș ou cid ssds mai msrs vils- 
2L âs äsplasaro a vsdiculului" (^i^. 1-L)yi ss âau mo^iv2rils scss- 
dui ^snomsn.
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----------—V Ikm/k) 
------ -ZbV lm/L I

^ig.1-3. Voi-jotio coeficientului c!e octer'entä cu vitero clupo L^I!l_15-l<^l^^l_^^ rj 

^lg.1-5 Vopiotio coeficientului 6e 

oclei-snto cu viteza c!e olunecoi-e
k-lg. 1-^ k^o5^o tonyentiolo în funcție 

de vitero 6e oluneco^s.
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LNOI' s psdloLri psul-ru o Zsviâ âs vllisrs euprlo-
sâ Lndrs v -- 0. ..224 Lw/d, xrsrsntzsvs în ^Z-Zu^s I-d-

LvvIU^j-L yr?SLUxUsL L Sâsrc>Qtzs1 E ^MIQ^IS âS SIULSCLI?«»

^-^-^-1-^- d-Z)
i? n

sini;ot;i2Lnd dai;o1o eunoseutzs ss pno2intiL ea in L1§una I-1o.
Ooneoi;at;onii amsnieani do Ia Lloe^no-^.o'kivo Division o^ 

Qononal ^lotrons anaiia ea o^oetrul viho2oi asupra adonontzoi as^a 
minor? yi seo-k in ovidon^â rolul eaii sudatro yi al unui horasa- 
mont; dun (^i§.l-11).

Ooreo^anilo Iui Oollins ?1 I^i^odanâ ll6oj aratra ea singu
ra diminuaro a adoron^oi eu eroytroroa vitro2oi sstzs eoa earo ro- 
2Ultrâ din sksekols dinamieo yi vidra^iilo olomontrolor olastrioo.

^eooa?i idoo ostro sushinu^L do ^o^2^o^^ in eone1U2i11o u- 
nor sonii do masuratrori do adoronha Ia ^rinaro o^oe^ua^o in anul 
I9Z4 (^1§.I-I^).

d) krosiunoa do eon^ae^ yi diamotrrul rotzii sini; strudiatrs 
do ?r?oss l!5ZI, ^otr-ko^ Mllon llolj , ^niodonleic lZS) , " 
Lallor? l66j.

LupNLkaha do eonlrael; dini;no noa^a ?1 yina pno2in-ka ^tonma 
unoi olipso eu ai;ii; mai alun§i-bâ in dinoe^ia mlyeanil eu eii; 
eon1eii;ai;6a ?1 diamoiinul notzii so manose ?i suxnLkatza do nulano 
a yinoi so r?oi;un^o?-do Il6oj.

vo^onmatziilo ?i ini;nopai;i?undonilo mienonono§ulanii;atzilon 
so pnodue pina eind supNLkatza do eoni;aoi; dini;no noaiiL yi ?inâ 
osiro sukieioniia poni;r?u ea o^on-bunilo enoatro do konsiunilo ini;on- 
no sa oedilidno26 o^oni;ul oxi;onion.

e) M?eanoa skiek-slip (după L?^3r "^^beano eu in^onmi- 
i;ontzâ") in^Iuontzai;â do eanaeiionisirleilo olastrieo alo landului 
oinomLi;ie al i;nansmisioi apsno in ea2Ul vaniatzioi aloakoano a 
adonontzoi sau modi^ieanii saneinii po osio yi doi;onmina mieyona- 
noa eoo^ieiontrului do adonontza ll6ol.

d) I^adonialolo liekido modi^iea eonditziilo eoni;ael7ului 
din-bno nosiiâ ?i ?1na. Oind ^nosimoa polieuloi lietiido dopa?o?i;o 
po eoa a mienonor?o§ulanii;a^i1on ma^onialului no-hii ?i yinoi no- 
2isii6ntza daiioni^a ^noeanii moeanieo ostro inloeuitra eu eoa a vis- 
eo2it;ahii ini;onno a lietridului.

Rosiis pnimoi osii moniiatio o^oe-kuoa2a o oanoeano eunatzins
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Ng.1-7

Ooetieisntul cis fsecocs in tunctis cts 
olunscoce ctupo Occluse si ^olkec.

^ig.1 -8
Vcn-iatiO coeficientului cts octecentä moxim 
lo ctitecite viteus cts mscs in funcție cts 
vitsua cts potinoce.

Vociotio procentuala a koctei cts fi-ecace la 
contactul roata-sinä in pecioocta cts o^neeocs.

-O
<- 60

I 40 ________ ________ ____ _—-------------->
0 20 40 60 60

^Y1-n
Voniotia octecentei limitä in funcție cts vitsuä 

telul cäü.
Oosticientul cts actecentö lo tcinoi-s clupä 
t^stul<c>v
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a as^sl îrroi^ ooslîoîsrr-kul ds âdsrsrr^a al rotzllor? ur?mâ-
îioai'S ss^s

InesreL^ils ds ladoi'a^or? iQ-d^spriQss ds Oolldrrs ?î 
^ri^otrai'd IlLoI au dsnorrst^at; oâ ?irrsls adsolu^ our?a^s asîCUi'a 
urr oosHolsrrt: ds ads^sn^a ds o,6...o,7 (^I§.I-IZ). 0 pslioula 
ds ulsî ds §i»os2.DS 2...Io molseuls poatrs r»sduos aossti oos^îolsrrtz 
Ia o,2, Iar Ia grosimi mal mari oos^loisrr^ul ds adsr-srr^a hlnâs 
oa-krs valoar?sa o,16, luoru msrrhiorrak ?1 irr l!69j. Vro^ssorul 
I.2â§ârrssou xr?soî2sa2a va^ia^ia oos^lolsrr^ulul ds adsr?srrha irr 
Lurro^Is ds vît;s2L xsnliru dI^sr?I1is s^ari als ?îrrsl a?a oum ss 
prsLirr-bä iri ^IZura I-I4. ?s aesas^a dia§r?amâ s-a hr?sou-b ?I oos^I- 
olsrr^ul ds ads^sa^a după osros^arlls lOI^-Luoui's?^! lI9l1 eu va- 
lorîls dîrr kadslul I-I.

s) ^Ilis produss oar?s polusa2a yirrsls (olursrrl:, pr?Lk ds oLr?- 
durrs s^o. ) 1n?IU6QhSL2a mul^ adsr?srr^a. L^radurils âs ru^lnâ, 
N7oass uvisâo, d1mîrru6a2L sdsrsuha, ps eîrrâ r?u§1riL irr sdr?atr 
sud-hîrs ?1 usea^â imduiraliLtzsd^s adsrsrrha» Oddsr?sa ^r?urr2Slor? äs 
^oaiurra, ^r?arrs^or?niL^s iQt:r?-O pas^a 1^psr?espt:îdIIa rsdues oos^lcrl- 
SQ^uI âs aâsrsrrtzâ pirrL la o,o5 Il6ol, valosrs msrrtzlorra-ba Lrr aos- 
Isa?1 ooriclî^ll irr l!6yj.

t) (-rarrulsls mstrslles yl rrlslpoass prs2srr1:s ps ylrrs eur?a^s 
îDdurra-ka^sse adsr?srrtza IllZI - ks s ?Irra eui'L'da dar? uda eos^lelsrr- 
hul ds adsr?sirha ss poa^s irrdurra-dahl ds la o,Z la o,4. Irr sa2Ul 
ylrrslor? avar?srrd sur?a^s irr s^rs/dul urrsuros ?1 ads2îv ss Cassso 

—6 2kremuls Boards kivs äs oxIL äs ^Isr» 2 x Io §/om , csrs pol: s- 
Zurr§s la x Io §/ovr Ia o ?drra urrsur?oasa II6oj.

§) ^lurrsoai'ss ro^îî da^o^skar 
- eoalol-da-HIi r?o-hilor? sirudla^a ds I'rlsdsr'îok lZ6l, 
- dHsr?srrtzoî diarus^slor? r»o^IIor* ds la aossa?! osîs morr- 

1:a1iâ srraIî2L^â ds ^r?Lk^ 179), 
- odr?oulatzîsl irr eur?ds llo6l,s7yl, 

produos DlZoar?! vs^^ui'da'doi'II alurrsoar?! als robilor? oar?s dlml- 
rrusL2a adsrerrtza.

?or7^a oorrduoä'boLr's irr our?ds ^r?Irr oowporrsrrlisls lorr^iliudl- 
rrala (oar?s ss adau^a ^or?tzsl ^arr^orr^dals) ?I vsr?t;loslä (es produos 
dssea^ear'sa Dv'tzîd), r?sduos adsr?sv^a lI6oj.

I) Irr pr?IvIri^L r?u§o2ît;âtzîî supr?als^sl ds r^ulars s i*otzll pa- 
r?sr?IIs spsolalî?^IIor? rru sirrt: aoslsa?!; o pariio dirr sx^sr?tzl slrr^
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äs parars eâ aspsrikaksa sunra^shslor äs rulars ^avori2ss2a aäs- 
rsntza, pârsrs rsoonkirmakâ äs osroskârils Iui Oollins ?i 
I^rikoarä Il6ol.

l. 1.2. Valori alo oos^ioisnkului äs aäsrsn-ha
Vs o oals psrlsok ouraka yi usoakâ oos^ioisnkul äs aäsrsn- 

hâ poaks aZun^s Ia o,7 irr oonäi^ii äs laborakor 116o1. ?rs2snha 
unui skrak miorosoopio äs ulsi äuos Ia mieyorarsa oosikieisnkului 
äs aäsrsnha Ia o,Z...o,9 psnkru o oals normala, usoaka* Vmiäika- 
ksa yi psksls äs ulsi soaä eos^ioisnkul äs aäsrsn^a Ia o,2 
(4o...69 äin esl al ?insi usosks), a?a oum s-a Dai arâkak.

In nsla^iils äs ealoul als oos^ioisnkului äs aäsrsntzä s-a 
oaukak sa ^is prinss in^lusntzsls äi^sritzilor ^aokori.

ks dasa oonsiäsra^iilor ksorskios privinä äs^ormatziils 
slaskios Xrakk 1791 skadils?ks formula äs oaloul a oos^ioisnku- 
lui äs aäsrsnha ps un äi'UD normal iarâ a ^ins ssama äs s^sods äi- 
namios yi alunsoari»

)oo
Ia vinosa v -- loo Lm/il ooskioisnkul äs säsrsntza sesäs ou 

19 S ^a^â äs valoarsa la v -- O iar la 29o Lm/K ou 29
^äsrsn-tza ps o oals uäa seaäs eu vi^SLa äuxa rsla^iar

" 7^Z-) 1 * 25
V1.Q formula (1.^) psvliru o eonleldshs L dxmâsZuIul âs I/2o, 

UN Zoo äs 1 om Ln^rs danäaZ ?i yina ?i o ada^srs äs 1 inîirs 
äiamskrsls robilor, oars äuos la alunsoars in aliniamsnt;, ss od- 
tzinsr

/x-^(c>,4 . —2^-) (1.6)

2oo 
iar la oiroulatzia in ourds äs 9oo mr

) (1-7)

Iî62Uliâ ea äs la 9o la 29o I^m/Ii alunsoarsa äst)srmins^ä rs- 
äuos aäsrsntza ou.4...3 A.

In ?i§ura l-Z sink prsLvnkaks rsla^iils äs oaleul als oos- 
lioisnkului äs aäsrsntza äupa I^okdor (19Z7)r

BUPT



- 1Z -

/c- 0,116 - V d 42 (1-6)

yl âupâ vr1t:srlu1 6urtziUL-Qi1^F1s7- (lyh-^-)»
^-0,161^^^ d-d>

v ssris äs äaks ?i rsoomarräari psu^ru äs^srniirrarsa oos^ioi- 
srr^ului äs aäsrsrrtza Ia v11;o2s mari Ia pro2iir1:â Lieioovski irr lll^.

MOI' a s^so^ua^ wasurabori als aäsrsri'hsi la vi-KS2S riäioa- 
^s od-hirrirrä rs2ul^a^sls äirr ?i§ura 1-l9«

Irr t;adslu1 1-2 sivi: prs2orr^a^6 Lormuls äs oaleul sau va
lori alo oosiioisuhilor äs aäsrstr^L iolositzi äs äi^srilis aämi- 
rrislirL'hii äs oals ^sra^â Ia stradilirsa psriormarrtzslor äs ^rao^iu- 
ns sau Ia proise-karsa Iooomoi:1vslor.

Irr WR, IOVI"! a äs^srmirra^ eos^ioisu^ul äs aäsrsrr-tza psrr-bru 
oovältzii ns^avoradils prsLSQ^at: iri ^adslul I-I äupa II9II»

Osrostrari äs laborabor irr privința äs^srvrirrarii oos^ioisu- 
^ului äs aäsrsrrha ps y^auä a oksokULk V.Milssou IIZ71 oars a 
sduäiak irrilusrrtza saroirrii rrormals asupra eos^ioisrrkului äs säs- 
rsrrtza (^i^.I-16).

virr sxamirrsrsa dadslului 1-2 ?i äirr osls prs2su^a^s Nai sus 
rssulka oa irr ossa os privsy^s aäsrsrrtza looomo^ivslor äisssl- 
diäraulies siu-k pu^irrs äa^s.

Il2irra 2Z KUZUsl; Vuours?-d1 iwprsurra ou O^R ?i ^irmsls Voi^lr- 
Lus^ria, Lul2or-LIvs^ia, Krsuss-I.Iai^si-?^, ^ss^irr^kauLS-^us^ria 
yi W'O au s^sokuak masura-kori äs-dsrmiirirrä limita äs aäsrsntza la 
plsoarsa äirr los. Rs2u1i;a^s1s sxpsrisrrtzslor iaoulis psrrtrru looomo- 
hivsls äisssl-rriäraulios o^o MO ?i o4o VW sirr^ prs26ri-kL-bs irr 
kiCura 1-l7 äupa R.Holdarr I57I-

Irr 1169 I pro^ssorul I.2a§arrssou rseouiarräa urwa-boarsls va
lori als oosiioisrr^ului äs säsrsuhat

- ps Villip umsä, rrirrsoars, ^ruri2S sau §IriL^Z.r 
x/ 
' msx " 2o 1o

- psrrlrru looomo^ivsls slso^ries yi äisssl-slso^rios ou arr- 
trrsnars iriäivläualL, ^Lra S6a1i2LrrsL saroirrii ps osiit

^msx 4 z,6
- psrrliru looomo^ivs slso^rios, 1oooQ0liivs äisssl ou ^raus- 

misis slso^rioa, msosrrioa yi kiäraulioa (tzirra oura'da ?i usoa^a)t 

msx z7z '" z ' 27z -
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Oosklelsntzl âs sâsrovhL
?sbs1u1 1-2

ei>^.
I'LI'Ä ZÎ Q(l!2Î- 

äs 
osls

^ipul vs^isulu- 
luä QO^OI'. 11^1- ^OsHoIsn-dul 

âs aâsi'SQ^â ObssrvÂ^lâ.

I /i c:

1.
L.R.

?sntri*u äs^si?!?.!- 
NLI*SL -KvNLÖSloi« 
1^?snm?1Ioi' äs
WM7?L
-QU sadls^
-^LrL sadlaZ

-i-

!̂
î 

Icxi
O 

- 
ĉ

cxj
O 

I> 
- -O O 
tt 

II 
II 

O O
0.Z.Z.

-kSQ^U QslQUlS 
äs ^rLQ-dluns

^-o,19-o,2Z

z. LILOIA 
LUOL

-looom.QU DQ- 
^oars Inâlvlâu- 
als 
-loeom.QU Qvm- 
PSQ33I«Sa Qsdrs- 
^ulul ?1 do§kîu 
monomo^oi»

/^o- o,2o

/^o- °,27

4. 0M03I,0V^0I^ 
O.L.V.

-pon^ru 
UN9 /^- o,2o Is kl>ÎQM?S 

/< -0,12-0,15

5-
V.L.L.

-loevD.älsssl 
sIse^riQs 
-loQ-äässsI dl- 
Ä^LUllQS ou 03Î1 
QUvIsIlS

°»2o

/t- o,25

6.
e.r'.i'./L-L.s.

OalQuIuI -Kongos- 
loi» ^i'srrui'ä.lOi' 
äs wLDL'L ^smoi»- 
QL^s äsr 
-I0Q0M. Q0(l6I»NS 
-IQQOM.VSQdl
-lOQQM. I20äSI*QS 
-lOQ!?7!I. VSQ^L

/< -0,26-0,29^ 
/to-o,2o-o,24 
/"°-o,19-o,25 
/<^o,Io-o, 16^1

ptr. âsmarao

p-d. MSI'L

7-
V.R.

?SNl)I?U ^2?LQ^^U- 
QS

-L'vI'IIlUlL lUÎ 
0UI»^1UL-Xll1^l6 
QU
/"o- °'^7

Is ^rLnsrs 
^ /^- 0,15

6. -lOQQM.âS Q.Q.
^L2?L äi3pQ22.-kiv 
Lut-lpu-dlriL^ 
-IvQOM.cls Q. Q. 
QU äISOO2i^2.V

-IQQVM.Q.s-QU 
QQtz10NLU?S ÎH- 
âîviâusIL
-looom.Q.s.QU 
do^klu monomo- 
lior

/,<- o, 18

/<-o,25-o,27

°,ZZ

°,ZS

psnhl»u r222?T 
vî^S2â,V62Î 
LZ.CUI7L 1-15
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 o 
I

-nonana Inao^iu- 
Q9
-vili'. looomolilvs 
olaotrnioo
-p^n. los. âissal

0ui>diU2- 
IvQl^^Isr ou

o,ZZ
o,Zo

-Is krluLrs

/^<o,I5

Io.
X.3.

-l060Q.6l66^ni66
-looom.âlossl
-P6ni:nu smul^s- 
nsa âin lo6

/x^--o,lL-o,I9

/<0-0,25-0, Zo

II.
I.X.R.

-looomo-divs äia- 
ssl (6l66l)ni6S 
tzi blânauliso)

/, 14-0, I^v
- -^ol^-o.lLlv

/<0- 0,285

vals.d11 âs 
la 0-^-0 Lrn/d

-loooinobivo 6- 
106lni66 IN 6.6. 
(supla^) 36nis- 
psnalol)

„ I>o.,^oZv 
^ol>o,5^2v 
o,265

valabil â6 
la 6-4-0 Lm/b

-looomo^ivs 0- 
1661NÎ66 O0N0- 
ia2.(oupla^ pa- 
nal6l)

/" -^oI^o,Z67v

-"0- o,Z26

valabil âa 
la 0-4o Xm/b

-psn^nu oaloulul 
limpului 0.6 mons

___ L-S___
I-i-0,60^YV

valabil 6.0 
la 6-70 Xm/b

12. ir.- s. i'.
â53I,.^VI^

-looomo^ivs âi6- 
ssl 6l66lni6S /-0-0,22-0,25 IN 661*66^21*1 

S-au ^asib 
valoni âo 
6,26-0,^.^-^

-1060M6^iV6 äl6- 
ssl-bidnaulios /"0-

L-au ini*6- 
^islnab va
loni â6 
o,Z65-o,56v 
la ?in6 us- 
6ab6 ?i sa- 
bla^6

-1066mob1v6 6- 
l66lnl66

/^o-°,S5-o,28

/-o- 0.Z0
16 ?1N6 630A- 
d6 ?1 SQdlL^6

Ouplanoa 0- 
siilon (lLo- 
noDv^on) a- 
sit^una o ma7- 
NlN6 L 6O6- 
iioiontrului 
â6 aâ6nontz?1 
ou 2o-25

IZ.
O.X.I).

?0N^NU onioa iol 
â6 Vl*66-H1UQ6

/X- 0,25
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-loeo^et-Ivs s- 
Ise^nles modsi'- 
ns
-Iveomo-KIvs s- 
Ise^rles vsedl 
yl 10QO!H0^IV9 
älsssl-slse^ri- 
es
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QU 
/^o- °.^

?i?L Hl6-619 
vu
/"o- °,25

-IL ^I'IQLI'S

— 0,

15-
H.L.

-psn^ru tzraehl- 
UN9
-IvQvmo^Ivs o- 
lOQ^rloS QU LS- 
dla^ ?1 dlspo- 
Llklv äs SN^I- 
ps^lns^j
-loeomo^Ivs äls- 
ssl-slselinles

kloi-ksr
Ourtzius-XnlLklsi

/X-o,16-o,12

' /^-0,25-0,27

-Ia L'i'înai's 
86 QQULlâSI'L
/<-o,I1-o,I2

16.
I^.X.L.

-P6N^I»U ^rse^lu- 
Q6 SlSQ^NleL /< -0,15 ^o^-v QorvLpUNâS 

L6N8ld11 QU 
^oiMUla 1u1 
Our»h1U3-

Kul^lsr»

17- xo^iio^i^ 
0.0.^.^.

/^omîn^ o,^z In es? äs l-inm 
QSlsVONSdll 36 
NSäUQS QU Iv/5

16. L?^7H^ In ^rse^luns /><0- 0,2 I>L krÎQLrs 
/>- o,12

19-
3.1.

-psn^nu ^rsetzlu- 
no
-psn^ru osii 
oupls^s
-psnt^ru QQhloUÄ- 
rs luâlviâualL

Oui»^ius-Ku1^^Isi 
QU
/^0- °,Z5

o^o»26-o,Zo

-1s ^NINSI'S

>k^o,15

2o. ir.?. 11710^ 
m. . V.

//o-o,16-o,27 ?s -dlinp uir.sä 
86 mlQH0i?6sLiI
QU 1^

21. M33 -locomo^lvs äls- 
6dl ' /< - o,25 ->-

3
* IOQ-I-20V
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^el^tä la ma^e viteza

----------- — ^iclvaloaecai-s lo^itucjiaala

^ig.1-1b
Loeticieatol c!e fl-ecal-e ia fractis cie 
micmaloaecai-e psatl-o cjitei-ite sar-cim 
aoi-male

0 0.1^ Q22 Ü3 0.^-^/^

ag.1-17
Loeficieatul cis aleata cjetei-miaat la locomotiva 0^.0-vl-!L
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I.I. Z. Htiili2aroa säsronhsi
In traohiunsa tironurilor importiantra sstis iortza trtrala äs 

tiraotziuno äs2voltiatia äs o looomotrva, iarâ a äopayi limita äs a- 
äsrontza. ^or^a äs tirao-tziuno sstis inilusn-hatiä äs rspartrtzia §rsu- 
tia^il ps äiiori-ks osii montiatis yi äs ouplarsa aosstrra.

a) vosoaroarsa osiilor, oars äuoo la rspartii^is Ino^alL a 
Srsutiâhii ps osiils montiatio, a iaouti odisotiul unor prsooupâri äs- 
ossditis lISl , , lZdl, l^I , lllZl , lI6^i , ll?ol , l17ll , ll7^I , s176j,
l175I, 11761, ll8ol-

vaoâ varistzia saroinii po osia osa mal ässoaroatiä ss^s 
Z^H, iortza äs tirao^iuno Ia odaäa proäusa äs osls n osii mon-bais 

modoaro in oașul unși -transmisii 1näiviäua1o ss^sr

d'lo)

^osastia insoamnâ oa Ia transmisia inäiviäuala iortza äs tirao^iuno 
ssks mio?oratra oa ?i in oașul oinä ioatis osiils ar ii ässoaroatis 
la isl (ii§.1-lS).

I>a osiils oupla^s (disls, andori oanäanioi, monomo^on),eum 
ss^s sitruatzia 1ooomo1)ivsloi' äisssl tiiänaulios os ss voi? analisa 
in luensrs, o partis a ouplului äs tiraotziuns al osioi ässearoatis 
ss trransmiis osioi montiatis suprainoaroatis oars äs2voltiä o iorhâ 
äs tiraotziuns mai marș (ii§. 1-13 ^i I-I9).

d) In ea2ul ior-hslor äs trrao-tziuno Ia odaäa äiisritio (ou- 
pluri äiioritio sau äiamstrs äiisritis) Ia antironaroa inäiviäuala 
(ou ^ol^ osia montiatiL atiin§o limitra äs aäorontza
(ii§. I-^o a) ps oinä in oarrul osiilor ouplais limitra lor äs a- 
äsrsntza ostis iäsntiioa (i1§. 1-^o d).

o) Lonäihiilo äiisritis äs aäsrsn^a la osiils montrat-s 
(^<^<^(^) ästisrmina ior^ols äs traotziuno tiotialo rsprosontiatio 
in ii^ura 1-21.

vupa oum s-a prs2Snt;Lt: in osls äs mai sus aäsrsnha potisn- 
-hiala sstis utrilisatiä älisriti, oa iiinä iniluon^a^a ?i moäiiioala 
Lo öonstiruo^ia looomotiivoi sau äs oonäihiils looals äs aäorontza.

änalisa oiootiuatia a soos in oviäontza eomporiaroa iavoradi- 
IL äin punotiul äo voäoro al u-dilisarii aäoronhoi a osiilor ou- 
pla-do, insL, a?a oum ss va pro2ontis in oaplt-olul urmatior ?i in 
aeosti 0L2 utiili2aroa inio^ralL a aäsron-hoi oonstiiiuio o problsma.
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ssig. 1-18
f^oi-tele c!e tr-ootioos tr-aosmise äe 
clouo osü Ir^oor^ote ioeyol

Lompor-tar-eo osiilor- îooor-oote ir^s<zal

^ig.1-21
Lompo^tol-eo a cjvuä osii acle^eotä 
ioeyolö.

f-ig.1-20 lo.d)
Lompol-tol-eo osiilor- oo ooi-ootsi-isüoi üs t^ootiooo ioe^ols
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1.2. (raraotsristioils äs traotiuns Lis looomotivslor ou 
transmisis '^iäraulioä

Oaraotsristioils äs traotziuns ears ss analissasâ in oonti- 
nuars sintr ior^a äs traotziuns §o ?i ranäamsntul o obaäa ro- 
^ilor looomotivsi in funotzis äs vitSLa äs oiroulatzis v.

Ounosoinä sedsma lanhului einsmatio al transmisisi looomo- 
tivsi, oaraetsristioilo 0^) pot ästsrmina prin
oaloul porninä äs la oaraotsristioils sxtsrioars als transmisisi 
kiäraulios oars sekipsarra looomotiva.

1.2.1. karamstrii transmisisi kiäraulios
In oaloulul oaraotsristioilor äs traohiuns als looomotivsi 

intsrvin tura^iils, ouplurils ?i putsrils la arborii pompslor yi 
turbinslor transformatoarslor biäraulioo. äos^tia ss ästsrmina 
äin äatsls obhinuts la inosroârils transmisiilor biäraulios ps 
ytanä.

a) lura^iils arborilor pompslor n^ ?1 ^urdlnsloi» 
ss oaloulsaLâ ln ^unotzls äs trunahla n^ la ln^nansa ln an^sna- 

Zul mult:lp1loa^0N al trnansmlslsl yl liui'a'hlL la ls^lnsa äin 
-transmisia liiänaulioä masuraîis la inesroansa trnansmisisir

»* - (I.H)
am

^I,II - (1-12)
in oans

^am ^opnL^in^a napon^ul äs 1inansmiî;sns al an^nsnaHului mul
tipli oatr oi»

n - napoantsls äs tnansmitsns als an^nsnaZslon äs la is- 
?insa äin transmisia kiäraulioa psntru transforma
torul äs pornirs (I) sau äs msrs (II).

ksntru transmisia kiäraulioa ?H2-^ äs ps looomotiva OIL 
o^-o MO aossts an§rsna;js ?i rapoartsls lor äs transmitsrs sint 
prsLsntats in figura 1-22.

d) Ouplurils la ardorii pompsi, 0^ ?i turbinsi^ 
0^ ss oa1oulSL2a in iunohis äs ouplul äisponibil psntru traotziuns 
0^, rsspsotiv ouplul äs la ardorsls äs isyirs äin transmisia K1- 
äraulioa, 0^, ästsrminats la inesroarsa transmisisi ps ?tanär
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°s
" ^1,11' ^I,II (1.14)

Lu ssi>sr
^sm ^SprS2lnt:L I>LNäsDSQtzUl LN.ZrSNLÖUluj. mult-ipllvs^oi», 

n - rsnäswsu-kul LM§rsnsösIoi> äs Is Is?1rss äln 
"brsssIormL^oi-uI I, rsspsediv II.

Osrse^srlstzloils drsnsmlsillor kiärsullos M2-L kolosl^s 
ps Ioeomo1;lvsls 6?rî o4o M6, psn^ru vărs ss prssln^s sslculul în 
oor^Inuews, su kostz âsdsrQlus1:s ps ybsuäul äs llissrssrl sl U2I- 
nsi "Hlärowsesulos" 8i-s?ov.

Vin InälLshills dsrsi. äs iiorsluns (s^) ?1 olntzsnului (^)
ss äs^srmlns euplurlls«

^s^dl:
y1

6^ -- s 00

(1-15)

(1.16)

Lu oara ?i roprsLinhZ. oonshanhsls sparahslor ou dimansiu-
viis

sind

äsds

1.11

äs!7. m/unitzs^s inäics^is svanstz. ,
Rs2ulist:sls vsleulolon psn^ru äous ^nsnsmisil kiänsulies 

csn^nslissl;« In tzsdslsls 1-9 ?i 1-6.
vst:sls initzlLlsr n^, s^^_, n^, obhlnu^s äin Incsnesnl 

pnsssn^stis îs pniwsls linii sls iisosrui 1:LbsI, oslslsllis 
äin ^sdsls sind od^inuis pnin ssleuls.
8-su äst:si>nins^ i:ui>s^j.ils pompsi E ?i l-urblusj. (i>sl.

?I I.I2), euplurlls 0^ ?I 6g (rsl-l.?i.5 ?I I.I6) psnt-ru
ovQs^LQ^sIs LpLi^-dsIoi* Ii 0,716^ ?1 QUpIU2?ä.1s äso
Ia ai?doi»1i pompai, 0^ ?i ^m?diriai, 0^ (i'ol.I.IZ ?i I.I4).

vdsarva^isr ^arama-b^ii 0^, 0^ Lirrl: eal-
oulatzi poQ'ki'U äi^si'Z.lis ^ura^ii oupririLS Lntrra 7^6 yi 762 
rob/min (v.-kad.I-^ yi 1-6) Li^ari^a äs iuü?a^ia Qomivalä a moho
rului âisLal da pa looomohivLt n -- 7^o roh/min.

In oovhinuaraa hadslalor paramshrii 0^r 0^ sinh
dsiaräriatzi psnhru hur?.tzia vominala a mohorului oorsLpuQsahoaro 
ulhimsi hrsphs a po^itzisi oonhrolarului do pa loeomohivat 
k -- 1S (v.had.l-Z).

Vaharmivarsa lor o-a ^aouh ps dasa rolatziilor da similihu- 
dins ll69,PLC. 26o I ^o1oLlnd dahsls 0^. Valorils od-
-hinuhs sinh ouprinss in al doilsa §rup da i^sLulhahs din hadalala 
1-5 ?i 1-6, unda s-a ea1eu1ah ?i raporhul La hranskormars a1 hu-
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drsmskormLtzorului«

t« ° »»?>
p 

o) kuhsrils la ardorii pompsi ?i hurdinsir
- puhsrsa la ardorsls pompsi ll69l,l119lr

0^. n». 6^. n^
" 716^ sau IMI (1.16)

- puhsrsa 1a ardorsls hurdinsi psnhru rs§imul äs ^unohio- 
nars ps hransiormahorul äs pornirs (I) sau âs msrs (II) r

x _ ,0.xI .»u x - sMl CI iqV^21,II - 716,2 ^21,11" 9S49 l^K.1.19)

ä) RsQäamsv^uI ^otzsl si ^rsnLlormLdoruIuI KI- 
Ärsullo

° > »-So)

Wrimils n^, 0^, ?1 n^_, 0^, prs2snhahs In Hads1s4.s
1-^ yi 1-6 oorsspunL huratzisi nominals a mohorului Lisssl 
(n -- 7^o roh/min).

I-a Lshsrminarsa oaraohsrishieilor äs hraohiuns als loeomo- 
hivsi inhsrsssa^a ?i params-drll ^i»arlsmlsîsl Ia pu^srl varhlals 
oorsspunLa^oars unoi? t:ui»a^ll mal mlsl äsoi-k tiUDa-hla ^onilnalâ a 
mohorului älsssl.

I^srihru alhs huratzll, äl^srlhs äs huratzla nomiriala, prs2sn- 
hatrs iQ habslul 1-Z psuhru osls 1^ po^itzH als oonhrolsrulul 1o- 
oomohlvsi Ic, valorils paramshrllor hransmlslsl ss âshsrmliia prin 
slmlllhuâlns l 169,pa§.26o,26ZI.

O parhs äln paramshrll hransmlsiilor iiläraullos nsossarl 
oaloulului oarsohsrishloilor Ls hrao^luns 1s puhsrl partzlals 
sinh prsLsnha'hl In hadslsls l-6...l.1o.

Odssrva^ls r Varamshrll la inhrarsa In hransmlsla 
tilLraulIsa ss poh odtzlns ?I Lin oaraohsrishioils mohorului Lis- 
ssl, Lupa oum urmsa2ar

Vin oaraehsrishiea Ls puhsrs a mohorului Lisssl 6 I>vk ^6 
riLioahä la Inosroarsa mohorului ps ?hanLul Ls la I.6.U.Rs?iha 
s-au sxhras Lahsls Lin hadslul 1-Z (v.ii§.6-^), la Li^srihs 
Hurahii n als mohorului osrs oorsspunL po^itziilor oonhrolsru- 
lui Ls oomanLa al looomohivsi.
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^adslul 1-Z

0s.i»ss^6i»iL-disu äs pudsi»s a mohorului âis^sl 6 H)k L6

14 15 1L 11 1s 9

v lrotz/mlul 75° 7?° 635 66o 6Z5 6o5 52 o

°g iez 162,9 162,7 162,5 162,5 162,2 162,2
lo.r>.I 125° 1125 99° 9°° 615 722 65°

6 7 6 5 4 5 L 1

55° 55° 5°° 47° 445 412 560 555
162,o 161,9 161,3 161,9 162,1 165,7 166,0 169,2
57° 515 445 Z85 Z4o 235 255 2oo

l'su'b^u L od-hius puksrsu äispouldilä âiu pu-
^6I?6L s^ss^ivâ bS ssaäs pu^si»sa eonsumutrâ äs lUL-bslatzills QUxi- 
1isu?s als lossmo^ivsi:

?â - --, - d.-U

Irr ear^sa ^sdriisâ a losomo^ivsl llyZ.pa^.Lo ?i 4Z > ss 
prssl2ss2â eu psu^ru rs^imul uomlual äs sxplsÂ^si's ss sonsiäsi?är 

- 9o lI9.
Iia i'SCimul nomiusl äs sxp1ou^su?s ss saloulsaLa suplul äis- 

pouldil psu-kru ^rus^iuus

vâ -- 7l6,L s âaN. SD> (1.LL)

ksntrru a11;s ^ui»utzil äi^srltrs äs ess nomlualL suplurils äis- 
pouldlls ss äs^si»miuL äiu rslutzla (1.LL) psri-kru eoi?6spUQ2L-koL- 
rs ^IseLrsl ^U3?u^1l rr, sau pr?lu slmlll^uälus l16y,p26-L6oI.

OunossLnä ps u, ^â» ?l so pot; ealeula SLu?ael70i?l3- 
'blslls lL lr^^Q^su 5u kääi'LUllsu.r ir . 0^ l'^ (v.rsl.
l.llr l.1Z l.13).

L^so^uiuä ouloulul psrr^i»u suplul äl^pouldll 1s tru^Ltzlu uorul- 
rralu u - 7^o i'SLUl'dL 0^- 1ls7,7LL6 äM. sm. kesuL^â vulou-
rs LS iusaäi«SQ2L lu^i«s vuloplls suplului äispouidil äiu kudslsls 
1-Z ?l l-6, suprinss in-krs 1o77 ?i 1174 ä^. sm psn-bru ^ui'atzlils 
Q -- 746.. .764 rotz/miu.
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1.2.2. ksrsms^ril esi-so^srlsilolloi» âs ^rgshivns
VItz«2s, lortzs âs tzrsshiuns ?1 rsnâs2sn1iul Is obsâs robilor 

looomodivsi ss äsksi-üiisä vorvlnâ âs Is psrsvistzrii di-LNsmisisl 
klärsuliss prs2sr>t)L^I mal sus.

s) V I 1; s 2 s Is odsâs robilor loeomot-lvsl ss esleulss- 
Ls Io kuris^Is âs tiurs^Is ^urblssl pss^ru Ilsears po2ltzls s 
oov^rolsrului k ll2ll,ll69l«

lXw/dl (1.2Z)

!v osrs«
v rspi>s2lQl:L âlsmslrrul rohll loeomo^lvsl
Dsrmssul 1^ n ssds raportul âs drsnsml^srs wsssnla âs Is 

v,6 ^urdlvsls drsnskorms^osrsloi' âs poinl- 
rs (I) SQU âs wsrs (II) Is osIIIs mon- 
1:sds sis Ioeomo1:j.vsl»

â-M.II- ^I,II^ R (1-^)
miâs. "'O U.6

1 rsprs2ln1)L rapoai^sls âs 'krsusml^srs ais rsâuedoi'U- 
II,(- Iui iQvsrsvr psnt^ru rs^imui'ils âs sxpIoa^M?s sis lo- 

ssNo^ivsir u?or (II) yi ^rsu (0);
I. - rapor?1iul âs ^i'QULmi'ksi's âin s^.^sul âs osis (v.^i§. 

1-21)
d) âs drse^Iuris la odaâa ^otzilvT?

Isooms^ivsi psn-kru rs^iLNl âs Lsrs uyvi' (II) sau ^rsu (O) ?I ^uuo- 
hlouarsa ps esls âoua frausi urmat: oars (I ?i II) rs^ullia âiu su- 
plurils Ia arborii burbiuslor hrausiormaboarslor 0^ n lIlyl, 
l!2l! , lI69l r

^ol.II v II d'^5)
11,6 11,6 11,6

Iu formula (1.^5^ n sst:s ranâamsat:ul kransmisisi ms- 
Il'6 

oauios, âs Ia t:urbiaslo ^ransi'orma^oarslor biâraulios Ia osiils 
Isoomobivsi:

^MI,II-^ o'^. s' 
v,6

(I.2L)

in oarsr
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^o'^K ^'dPi'62indL nanäamsndul unși psnsodi äs i»ohi äin- 
hads oilinänios, nssvsodiv oonios (in numan do- 
dal äs o sau k);

- nanäamsndul andonslui oanäanie; sxponsndul a ssds 
numânul dodal al andonilon oanäanioi;

- r^anäamsndul nulmsnhilvn IN NUMLN äs I»;
- nanäamsndul eans Hins sssma äs pisnäsnils pnin 

Lmpno?oansa ludnLiianduIui.
Valonils sau ionmulsls äs oaloul psndnu nanäamsndsls äs 

mai sus sini osndnaIi2Lds in dadslul 1-4.
o) Ranäamsndul Ia odaäa nohilon looomodivsi 

psndnu osls äouä ns§imuni äs iunohionans (II sau O) als looomodi- 
vsi ps osls âouâ dnansionmadoans diänaulies (I sau II) ss äsdsn- 
mina äin nslahiat

^.ol.II - ^drl.II' ^M.II d-^7)
V.L V.L

Rxmâsmsstzul s^sot-lv al wotzorulul âisssl, ss osloulss- 
ss ou kormuls l1L9.pu8.62l,l12I.PS8-14>r

i- - îî

in oanst
nspns2inda pu^snsa ealonioZ. inisnioana a oomdusdidilu- 
lui
- oonsumul spsoiiio siso^iv äs eomdusliidil nspno2sniai 

in äia§nama i^iosnoanii moronului ps ?danä (ii§.6-^), 
Lin oans s-au oulss äaisls äin iadslul l-Z.

iranäamon^ul ^odal al transionmaionului sstzs äad äs nslahia 
lIL9.pss.2o2l. l4.ps8.4o51 , l119l»

'î» -077717
1 p

yi ss öaleulssLa psn-kru iisoans posihis a oontrnolsnului Ic la 
Lisoans dunahis n^_, oans äsdsnmina vikS2a v.

Valonils unon oons^anis oans las pant;s äin nslahiils äs 
oaloul äs mai sus sind vnsoi2ads in osls os unmsa2a.

vin sodsma oinsmadioa a dnanswisisi looomodivsi pns2sndada 
in LiCUna 1-22 ?i äin oandsa dsdnioa a looomodivsi ?i a dnsnsmi- 
sisi 119), 4oj,lI96.ii§.IZl, ss sdadilsse napoandsls äs dnans- 
midsnsr
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' Sy ' - Z4 ' ^ii " 44

. _ LZ L < ML 4 22 22
.- 55'48 i ^86 55'57 L - 22'2o

Liv esrs ss ealcuIsLSL«
7,21365; 1^-^- 12,o4oZ7 1s msrsul ps drsns^ormsi-orul I.
Vin sess^ss rsLUltzs ?i ouiaârul äs psrssdl âs r?otz1 în sv§rs-

osrs nsesssrs Os1<:u1u1u1 rxmâsmss^ulul msosnie-
?sbs1u1 1-4

RemäLwsQlist vslori, ^ormuls äs ss1cu1

ksr. Lutiorul 
1USI»LI>SL

^lc 1. - Q

I. ^L^LQsssu I- 
ll69-.P^.Z14l o,93...0,995 0,96...o,93 — —

s. ?opa ^1- 
H2I,v5>I2l 0.93...o,995 o,96...0,96 0,9s...0,99 —

z. Oruäu tt.
I26.ps?'. 3^ o,93...o,99 — — — «

4. ll0QOVl^2 V. 
k69.vs!-2391 o,975-- -o,99 0,96...0,9s — 0,99...0,995

.5- ^QQLQ 
Il5o.o^.94l o.9375 0,97 0,935 —

6. O^î?îu ä.
l^o,Q^.. 6^-61 o,95---o,99 o,94.- - o,9S — —

vupâ HoQovi^2 L. l>9,pa§.^9ol
D ? - 5.1o"^.S.l 
u- x

k» lO.?«I - pu^SQsa äs transmis; L
V lm/sl - VÎ^62S psQl^sQleL a Qvtzllr s
L visoo2Î1;a^sa ulsluluîz

semj- ILtzlmsa Qvhllor; 
lsml- adiQelmsa Ls seu- 

^UQLaQS-

vupL Olilyiu I^o,p2C.646l
I> - o,o32.v.8.^/v.)- 

--------- ------------2 (i.zi)

V - puksroa äs 1;r»LNLDi2;
D lml - ILH2.DS2 ro-HII LQU^UNäs^S IQ Ulsä-Z
V sm/sl - v1^S2L psrHs^les a QO-HH seu^UQäa^s IQ ulsl;

IsL^I - vLseo2l^a^SQ eiQsriQ^ies. a uls^uluä. la 'ksr^psi'Q-dQra
Ls luoQU;

2^- 2^ 2^ - suma QUMSQSlOQ Ls LlQtzl a QohilvQ LQ LQCQSQLI'S.
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ksn^ru ds^orminarsa randamentului rulmenților S-LU OOLsi- 
dsra^ SOtlSMSlS de amplasare L lor din Osr^SL ^SknioL Q lOOOMO- 
^ivyi ?i a transmisiei l19), 4Z, ä 441 ?i ll96,fi§.lzl.

RandamentulS-L oaloulat eu formulsls din tabelul 1-4 
oonsidsrind dimensiunile robilor dințate, nomossramels prs2sn- 
tats iL l99,PL§.Z63l, l26,pa§. 1751 , putsrils ?i vitsssls perifs- 
rios ais robilor dințate oaloulats din marimilo ds intrare yi 
sobsma oinematioa a transmisisi.

ksntru au resultat valori ouprinss Lntrs 0,996 yi 1,0. 
Ou aosstsa s-au oaloulatr

â - 0,8949575 ?1 -0,893

In oaloulul randamentului sieotiv a1 mohorului disssl so 
eonsiderL puterea oalorioa însori oara a oomdustibilului

-- lo.ooo Koal/X§, folosita in ll21,pLC»l4>,tl5o,pa§.1181.
Centru determinarea vitessi 1a odada (roI.I.2Z) s-a oonsi- 

dsrat valoarea diametrului ro-hii looomotivsi la ușura moâls 
ll^o l r v -- o,96 m.

Ou aoos^s âa-bs s-au âslisrDlLL'b earae^srls^îells âs 1;rao- 
'HIULs la odada rotzllor looomo^lvol dissol-tiidraullos O^R o4o VIIO.

Oaloulsls s-au s^so-kua^ ou aZu^orul oaloula^orulul slso- 
-broulo ol^rlo 0-296 âupâ uu program do oaloul Ln-booml^ iu
limbaj I'OMirM.

IQ Nadolols 1-5 ?1 1-6 siLli pro^oulialio oarao-dorls^loHs 
do ^raotzluus uomluals (u -- 75o ro-k/mia, k -- 15) pou^ru morsui 
po ^rsmsiormL-korul ds pornire (I), Iar in vadelele 1-3...1-1o, 
pentru transiormaliorul de mers (II) ?l pentru puberi parțiale.

In ^i§ura I-2Z s-au reproLSN'ka^ earao-ksrls^lollo de 1:rao- 
1/luns odtzlnutis prin oaloul după meliodoloCla prsssntraira pentru 
oslo doua -kransmlsll kidraulloe prsoum oarao^erls-diolle de 
hraohluno da^s in l12ll,ll5ol, l19lj ,ll9ZI»

I'ss'ds aoss^sa s-au suprapus ^ortzsls de draohluns liml-da^s 
ds adersn-tza, anall2a^s in Z l.lt osa oaloula^a după orl^erlul 
Our^lus-Xnliiler ?l osa oorespunLa^oare oos^lolsn^ulul ds ads- 
rsn-tza din -dadolul 1-l.

vin litura 1-2Z se odssrva oal
- ^oa^s oarao^srls^lolls ds ^rao^luns au aossayl alura, 

diferendele oare se oons^a^â la valorile odtzinu^s provenind ds
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- 52 -

Ia SValULNSL nandamsn^slon msoanios;
- 0LU?Q0'dsi'l3-k1oi1s âs ^T'sotzîuno oa1ou1a^s psn-bnu 0d1s douZ. 

^nansmlLii (^ad.1-9 ^1 1-6) ss.apnovis äs os1s din ll91,l>a8. 269 
yi Zo2>. ^oss^sa, PN92SN^Ä^S in lădoiul 1-7, 89 voi* oonsidsna in 
ooniinuans IN 0a1ou1s1s din>0api^0ls1s oans U^MSaLQ.

I'adslul 1-7

Porha äs ^raotziuns 1s odada âupâ l19li ponimur 
a) Rs§im ^nsu l191,i)L§.^69j

V lxm/kl
Z,L vlm/sl 0 5 5,5 Io 15 2o

lââl 2Z.9os ^0.000 19.500 16. Zoo 1Z.Zoo 1o.^00

25 22 Zo 55 4o 45 5o 55

6. 000 7-^00 6. 7oo 5.900 5.200 4. 600 4. 000 z. ^00

d) Ns^im uyon I191 ,ps§. Zo2j

V lXw/dl 
5,6 vsm/3^ 0 5 Io 15 2o 25 50

r>o lâ^I 14.000 I2.3oo 11.690 1o.Zoo 9*Zoo 6.^90 7. 2oo

55 4o 45 46 5° 55 60

6.25o 5.550 4.500 4. Zoo 4. 000 5.700 5-4oo

65 7o 75 So 35 90 95 1oo

5.150 2.900 2.65o 2.490 2.290 2. o9o 1.850 1.700

- iortza äs -knaotziuns Umi-kaliL äs adsnsntza va^iasä in^r-un 
domsniu âs valori ioar^s lar^, psn^ru dii'sri^s oonditzii äs ads- 
rsni-ar

- numai oarao^sris^ioa ds ^rao-hiuns limita sxisrioara 
(k -- 19) in^si?Lset:sa2â iortza ds irao-hiuns limiiaia ds adsrsn^a 
psn^ru sondi^ii nonmals ds msns, ps sind in ea2u1 ^insloi« umsds 
Lor^a ds -dnae^iuns limi^a^â ds adsrsntzL poa'ks ^1 dspâ^i-ka yl ds 
earse^snIs-dieUs do -br?aotziuns pa^^îals (k - 7...14);
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- nanäamonhul hohal Li hnansmisisi diänaulies äin hadsls- 
1s 1-^ yi 1-6 29 nsZassse IN Il21,had.2o! ?i in I1YZ, ^5l;

- nsnäamsnhul loeomohivsi (ii§.1-2Z) sshs oompanadil ou 
osl äin lI^o,ii§.Z.24>.

Odssnva^is. In ii§una I-2Z sinh pnsssnhahs oanao- 
hsnishioils äs hnaohiuns als looomohivsi äisssl-diänaulios O^kr 
o4o-VH0 oonsspunsâhoans numai hnans^onmahonului Ls ponnins (I) ps 
Sans ss iaos äsnanaZu! looomohivsi shuäiah in luonans.

1. Z. lîolul oundslon ^p(v) bi ^(^v) in onoossul äs äsnä- 
sins si nsshadilins a aäsnsnhsi

In 8 I.I s-L anahah oa ^isoansi vihsss a hnonului v ii oo- 
nsspunäs o ion-ha äs hnaotziuns in iunotzis äs vihssa äs alunseans 
^o( ^v). Inka?unah0anoa aosshon ounds hnasahs psnhnu Mai mulho 
vihS2S als hnsnului äa vsniahia ion^si äs hnaotziuns limihahä äs 
Läsnsn^ä in iuno^is äs vihssa no-hii ^(v^), sau a hnsnului 
^(v), a?a oum ss vsäs in ^i§una 1-24. .

Ls LNLI12SL2L äoua oasunit
a) vspa?insa ?i nsshadilinoa aäsnsn-hsi la sodimdansa hnsp- 

hslon äs hraetziuns.
Ls sonsiäsna iune^ionsnsL ps insphs i (^i§. 1-24 a) in pune- 

hul ä', äupä eans ss hnsss ps hnsapha (i-»-I), punehul äs iunshis- 
nans D', la asssa?i vihs^a (psnhnu ea vihs^a nu poahs ens?- 
hs dnuse).

Vin Hoh ss^msnhul I'L' nuwai iontza oonsspunsahoans lui 1'^' 
ss poahs iolosi la aooslsnansa hnsnului, pontziunsa aoesls- 
nsL2a osiils monhahs oonäuoinä la onsyhsnss vihsssi äs alunsoans 
( Lv -- v^- v).

^ontzsls äs hraohiuns äin sona ^a?unaha pnoäuo aooslonanoa 
osiilon Nvnhahs, aooslsnatzis mulh mai mans äsoih osa a hnsnului.

O^ssoinL vihs2a äs alunsoans ^v, ion^a äs hnao^iuns Lin ä' 
aZuntzs in 0', hnsnul sshs aeoslsnah, vih62a sa ons?hs ?i un nou 
soililidnu ss shadils?ho in punohul v* ps eunda eonsspunsahoans 
noii vihS26 a hnsnului.

In 0Q2U1 in eans ionha äs hnae-tziuns oshs mai putzin
Lnolinaha (ii^.1-24 d), la noua vihssa a hnsnului sa nu ss in- 
hsnssehsasa eu Pp( /^v) ?i alunseansa poahs ena^hs nslimihah pno- 
äuoinä mani U2Uni sau edian avanii.
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via osls 6.9 mai SUS rssul-ba SL psatiru rss^adilirsa aäsrsa- 
tzsi ^rsduls ea IlLolr

- -krsp^sls âs somaaäa als lssomo-divsi sä ^1s 01^ mal a- 
propia^s;

- earao^sris^iea äs hraehiuas 2a ^kis 01^ mai 5aeli- 
aa^az

- aseslsratzia krsaului sa ^is riäieatza psa'kru a äs^srmiaa 
mLrirsa vi1:926i 5a himp ssur-dz

- momsa^sls äs iasrhis als osiilor moa^a^s yi als laahu- 
lui oiasmaiio al ^rsasmisisi sä iis mari psa-bru a au psrmi^s 0 
vinosa äs aluasoars ( ^v) mars.

d) vspayirsa ?1 rss^adilirsa aäsrsa^si äa^oritza moäi^iea- 
rii ior^si äs irooars.

3s ^ooasiäsra oaiortza äs -krao^iuas ^(v) ram5as aosssyi 
iar kor^a äs irsoars ^o( moäiiioa äia oaU2a ooaäifiilor
äs aäsrsaha sau s varia^isi sareiaii ps osis.

la ii^ura a ss-bs prs^sa-baia si^ua^ia 5a ears setiHî- 
drul ss rss^adils?t;s ps oiaä 5a ^1§ura d äia eaU2a paat^sl 
eurdsi bstiilidrul au va pu^sa ii a^las.

la asss^ ea2 aas los 0 ors^srs rapiäa a v1k62sî ro^il 
oars poa^s äuss la avarii. Rss^adilirsa aäsrsatzsi 5a aessh eas 
ss Lass priar

- aeoslsrarsa oorsspua2a^oars a krsaului,
- osoilatziils st;isIc-Olipp sars spar,
- ia-bsrvsahia äiL-posLtrivslor saliipQ^iaaZ.
Oarae^sriL^isils limita äs -bras-hiuas aaalisa-bs 5a asss-b 

oapi^ol äs-bsrmiaa psriormaatzsls losomo^ivslor la äsmaraZ ?i la 
siroulahia eu vitisss mari.

la eaärul luerarii sls s^au la dasa -ku^uror ealoulslor 
oars ss kas psatrru äs^ormiaarsa ^ortzslor äs 1-raotz1uas limita 5a 
eoaäi-hiils svi-barii pa^iaarii (sap.^), psa-kru struäiul posidili- 
hahilor äs äsmarars (eap.Z) ?i psa^ru s^adilirsa proZramslor 
äs oomanäa autroma^a (eap.Z ^i eap.6).
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1)230^0^1 02III.Oir

O eansetrsnls^leL împon-bsn^â a psi^onmsnhsloi» unsl loeo- 
modlvs ss^s sesss QL la o Cnsu'da^s Minima sä poa-bL u^lllLL in 
sxplss-bsns pu-ksnss iNS^LlsIlL.

IiL loeomo^lvsls âîsssl moäsnns Ion-Hs äs t^nsetzluns llml-ks-dä 
âs aâsnsnhs ss-ks msl mies la âsmsnsZ âseil; lon-hs âs ^nse-hluns 
esno ss pos^s âSLvol^a Ia odsâs oslllon mo-kosns âs^nmInslL âs 
suplul slsetrlv ls andonsls moronului lisnmle (v.Il§.1-l).

Inss nlel lon-hs âs t:naehluns limî-ks^s âs sâsnsnhs nu pos- 
-bs îl nssllss^L, âln esU2s eonll§uns"hlsl §soms-knles ?1 s smvls- 
6smsnt:u1ul slsmsntrslon âln lsn-hul 0lnsmsll0, 0LNS, ls âsmsns^j 
mal alos, âstrsnmlns vsnlshll msnl sls ssnelnllon ps osll, spâ- 
Ninâ ssllsl ps^lnsnlls oslllon âssesnesl7S. Iioeomo^lvsls âlsss^. 
âs hotrsls aâsnsn-HL eu sn^nsnsnss lnâlvlâuslâ s oslllon nu nssll- 
2SS2S o utrlllLsrs eomp1st:L a C2?su1iL^l1. aâsi»sn-ds; âs aessa VLlOL- 
rsa L'ortzsl âs 'krsotzlUQs a ^lseârsl osll OO^oai'S ss sls^s âupL 

âs QâsrsQtzâ s oslsl ssl mul mult: âsseL7?ss^s sl68l , ll7oj, ll?ll 
DupL sum Qi'S'dL pi'oL'ssor'ul I.^L^Lnssou llL9,p26-1 t 

loeomo^lvsls âlsssl ro^l Llsi'^L-koLr's ?1 eu LQ-brsnsrss esu- 
^ralâ s esllloi' ss od^lns ut:l1l2SI?SL ln pi'vpoi'-hls âs loo A s 
Crou^L-hll Qâs^en-ks. vaeL lnsâ eosl'leleMkul âs aâs^sQ'hâ s^se^lv 
sst:s msl mlo âsel-k vslsLi'ss nsessai^L» pÄ-klusssL ?l osllls euplL- 
ds, âs -di'Qehluns pu-blirâ seLâss eu Zo iQ essul pL-blnu^ll".

^sâ;lriso6 sls loeswo^lvsloi» âlsssl eu Lu-ki»snLi«va esut-i's.lâ 
s. osllloi» s-au eonst;s^Q^ lu sxplos'bLi'SL lei», äs-k^sl, a?s eum ss 
L2?at:ä ln l^7,ps§-4. t "... Ls^se^lunl es rupsrl äs 7?o^l äln-hs- 
^s lL loeemo-dlvs âs esls in^us^L, o ruvsi?s äs osls in 1Y68 1s o 
loeome^lvs äs 12^o 6^?, pnseum ?l no-dlnl âs esll in nohl ls loes- 
mo^lvsls äs 7oo 0?, es ?l ruvsnl âs oslî ls loeomotrîvsls âs 
4Zo O? esls in^us-dâ 7oo Öl' esls nonmslL ... vupL s anall^L 
smLnun^lî)s s-s L^uns ls eonvinxsnss eL sessas sollel-dLnl nu ss 
po-d âs^ons âsel^ pL^ins^oloi' ...".

In esls es unmsssL ss s^uälssa in^lusn^L s-ks-kleL s lonhs- 
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lor' asupra^variațiilor saroinilor ps osii, oars au valori oonsi- 
âsradils la ^ortzs âs ^rao-yi^s mari, aâioa la âomara^.

^.1. Dssoâroarsa st:ario?1 a osiilor

L^uâiul ss sioo-tiusaLa oonsiLsrinâ ipo1)S2s1s praLSN-kalrs iu 
l-D, I163I, l17o>, ll71I î

Valoarsa siso^iva a saroinii ps osia, a?a oum s-a mai ara- 
hah (8 l.l.Z) ss^s r

iu oars variatzia saroinii pa osia sa oonsiâora ou somnul 
"plus" la inearoars ?i "minus" la âssoaroarsa osiai.

In oonkinuars ss,ana1i26a2a âssearoarsa ska^ioa a osiilor 
la loeow.o-kivola âisssl kiâraulios âs î;ipul prasan^a^ in ii^uri- 
1o ^-l...^-4.

L.l.l. Variația sti'aiioâ a saroinilor pa osii âadori^â 
robirii eu^isi

^ortza âs ^rao-hiuns. oara apars la odaâa osiilor mon^a^s 
wo^oars sa hransmitra la ou^ia looomotrivsi prin pivotzi, iar âa la 
aoaas^a, prin oirli^ul âo ^raotziuns, la drsn.

vsoarsos oirli§ul âa ^rao^iuna sa Casata mon-da^ ps ou^ia 
looomohivsi la inaltzimsa H, iar pivo^ii la inaltzimsa Ii ia^a âs 
planul yinslor (ii§.^-1 a), ia na^trsrs eupluli

- ri) 

os proâuos variahiils saroinilor ps pivohi

V - "„ii - — c-âZ,
in oarsr

rsprsLin^a ^kortza âs -braohiuns la odaâa a 
looomo-bivsi;

. dl
^dl " ^ol * ^02 - r>oi - (c-ol âs t-rso-

^luns Q doliului â1ri2ÎQt:s (I);
bll

^dll ^o4 âs

^iuns a doliului âinapoi (II);
- ampa^amsn^ul looomo^ivsi.
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vll-scfio 6s ^splosofs

^'g. 2-1
Oetel-miool-eo voi'iotiilos' sor-ci^ilok' pe osiile mootote lci 
locomotive tip 0^»0

cl) ^or-tele coi-e octiooeorä pe cutio locrTmotivei

d) Vor-io^ile LOsoioilos- pe osii üoloi-itä wiik-ii cutiei

c) Vol-iotiile so^i^ilor' pe osii cloto^ito .'-otii'ii doyliiul'ilol'

cj) Voi-iatiile totole ole soi-cioilor- pe osii

e) ^os-cioile etective pe osiile mootote

BUPT



- 42 -

ln ^i§ura 2-1 a sinh rsprsLSnhahs ^ortzsls oars aotzionsa^a 
ps ouhia loeomohivsi (pivoți ?i oirli§).

Osiils monhahs ais do§diului âinainhs sinh âsseareahs,iar 
osls als do§diului âinapoi inearoahs eu valoarsa

—L. - p .1.52.4^ 2 - 4d

aya oum sshs rsprsLsnhah in ^i§ura 2-1 d.

2.1.2. Variahia shahioa a saroinilor ps osii âahorihâ 
nohirii dof^diunilor

Porha âs hraetziuns a doliului aotzionsasâ ps do^diu in 
la§arul pivohului, iar lor-tzsls âs hraohiuns, ^oZ. âls osiilor 
monhahs âs âiamshru v, 1a nivslul planului osiilor (li§.2-2) 
proâuoinâ momsnhulr 

d
(2.S)

In alarâ âs aossha mai apars ?i momsn-bul proâus âs iortzs- 
1s âs rsschiuns âin supor^urils a-baourilor âs osis (^1§.2-Z)r 

d
H^.s (2.6)

dl dll
unâs ^i ^1 ^2 ^i ^4

^omsn^sls âin seua^iils (2.9) ?i (2.6) au aesla?i ssns, 
momsn-bul rs2Ulvan-k proâueinâ varia-tziils sareinilor ps osiils 
mon-ka'bs: 

d d
X ° â 7)

in oarsr
2a - rsprssinha auPa^amsntrul do^diului.
Osiils montratrs âinainîis als i'iseLrui do^diu sinh âssearea- 

hs, iar osls âinapoi ineareahs ou marimsa X, a?a oum ss vsâs in 
li§ura 2-1 o.

2.I. Z. Variahiils shahios hohals als sareinilor ps osiils 
monhahs

vin osls prs2snhahs in 8 2.1.1 ?i 8 2.1.2 rsLUlha oa varia- 
-hiils hohals als saroinilor ps iisoars osis monhaha ss âshsrwinâ 
âin rsla^iilsr
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- I

- 4§(^) -

- 48^) 2^^^).S^

(S.3)

(S.9)

(S.1o)

(S.11)

V'outzsls saus ss^1ouss2â Lu USS2SLS16 L-bLSUuHou äs osLs 
SS äs^suwluä älu sls^smul äs seua^LL (^L§.^-Z)

l^4 - - °
^.r - R^.s

âs uvâs rsirul^âr

Lu eausr
2^ uspU62Lu1:ä ^ou^a ksu§suh1a1L psuL^sulsL ps ^1susu1 älu- 

hsIuL osuosusl älu-ha-ds äs ps osia mou-daliL;
r» - UL2Q äs äLvlLQUS a esuoausl äLn^strs.

2.2. VLuluhllls s^oLuLIou vs osLI pusäuss äs solLeLtiLuLIs 
älusmlss ?L msusul Lu uumps

a) vsoLIa^LLIs losomo-blvslou pusäuss äs psu^uudstzLHs §s- 
usuaks äs oulsL äs uulaus ?L ^usnsmLsLs LuL'Iusu^ssLä ^ou'tzL äs 
kuashLuus msxLmL saus posä:s ^L ässvol^ahä.

Vsu^uu Issomo-KLvsIs äLsssl su suspsusLs äudIL su ^os^ st;s- 
dLILtis ^uuohLLIs äs t-ULUs^ou sls mL?sLuLL w^LsIou suspsuäu^s sis 
eu-KLsL ?L do^dLuuLIsu usossLUS 1s äs^sumLuQUSu ssusLuLIou äLua- 
wies I153I,11591 , 11771, ISo2l,l2oZl ,I2o4l,l2o8l.

Vsuvuu lOSSmot:LvL o4o MO 2-LU äs-ksuDLuak psusms^uLL uou- 
ma'HL Il^6> , ll^9l sL musslou (p -- 6,66611) ?L uL§1ä1^Li:L1ou 
(s Z,70^69), pi?seum ?1 pulsu^LHs'puopuLL - 61,6^6 s"^,

1 (^7 ^4,666 s- ) evusspuu2ä1ioQUs sslsu äouL ^usp-bs als suspsu-
slsl.

kulsL^la uouua'bL ss äs^sumluL älu usls'tzLar 

^1

I-a v1^622 V -- m/s (^0 I^L/L) luu^Lmsa äs uuäL a äs- 

BUPT



- 45 -

^oetruluL sls^oms.'dLe I, -- 22,5 m rs2ul^â V^-- 0,018959.
Uoäulul ^uuetzlsL äs -krsars^sr a mL?eLrlL boClrLurllor ss 

äst^srmLuL älur

s^(v^)
s - (I^s)p.vî

pd-I-s)^- l(1-»-p)s-I-^ (l-I-s)V^-,- 3
(2.1^)

yi ars valoarsa
I'uue-hla äs

s^(v^) -- 1,o1663.
trrsus^sr a aeesIsrahLsl massî suspsuäa^s a

do^kiuluL ss^st

(2.15)

eu marlmoa -- 2,4469.
LareLua äluamlea ps bo§Ii1ur1t

^l(Vi) - ^(^1^ (2.16)

psuliru 2^0 - o,ol m rs2u1^a -- 143,659 .

d) 3s eousläsra morsui Lu rampa eu äsellvl transa r^-- Zo
Oompousu'ksls ^rsu-kahli eu-kisi 6^ ?L va^oauslor, para- 

1s1s eu älroetzla äs äsplasars proäue 0 Luearesrs supllmsu^ara s 
doCd1u1u1 äluapol yl 0 ässearears a esluL älualu^s eu mLrlmsar

(-o« slu oc.^-». 0^,. slu cx: (II-Ir) 
V - (2.17)

Lu ears rspr»S2Lut,L LuLI^Lmsa esu^ruluL äs §rsu^s^s Li eu^loL 
äs p1suu1 pIvo^Llor-

OousLäsrLnä 0 -- 516,5oo M, - 1,2 m psukru 6^- 6000 IM e u. ^-v
ss odtzlus V -- 1o3Z,^Z äLlI, Ls.r psul-ru 0 osLs mou-ka^L

Oomponsu-Ka §rsut:LtzLi loeomotilvsL psrpsuäLeuIarL ps pisarul 
ylrrslor O^.eos cx: ästrsrmluL ssrelulls ps osii 6^.eos c< --
-- 17.49^,15 äs^I, säleä 0 moäl^Lesrs a ssreLull äs 17-5oo 
ää Lu palLsr eu 7,6? äsN.

VsrLu^LLls -ko^sls sls S2u?eLuL1or ps osii proäuso äs ssrel- 
ulls äluLmleo ?i morsul Lu rsmps rspr?S2lu^L

7.-455. 7,^17.520 '-^00 - 
älu ssreluu ps osls Lu psilor la v -- O ?L ss po^ uo§1LZs Lu eal- 
eulsls esrs ss ?ae la vi^02s miel.
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2.Z. ^SpardiSArSL suplului ds ardrsrars PS osiils moudads

Ouplul mo^er oars isss din rsduo^orul invsrsor 0^ ssds 
dransmis prin arderii oardsnioi eslor deua do§diuri

0« - 0^ -I- o^n ,

în oars 0^ ?i O^n rsprssinda ouplurils oars loviri de§diului di- 
nainds (I) rsspsediv dinapoi (II).

Lossdsa a^jun^ mai indii Ia osiils mondads indsrioars (o.m. 
yi o.m. Z), oars au adaeuri äs osio dudls, iar mal apoi Ia osiils 
mondads sxdrsms (o*m. 1 ?i o.m.4) ou adaeuri ds osis simpls 
(^i§.^-4).

vaoa ss ns^liZsasa ^jooul dindrs dintzii an§rsnaZslor eu re^i 
din-hads din adaeurils ds osis, slasdioidadsa dindslui ?i a ardo- 
rilor sopr^i ^atzâ ds osa a arderilor eardanioi llZ^I ss poads 
aorist

OdI " <^n - (^-16)

in oarst rsprosiu^â ri§idi^adsa arderslui oardauie diudrs rs- 
duelrorul invsreor ?1 adaeurils ds osis dudls;

<x5^- uu§diul ds rokirs al ardorslui ears isss diu rsdue- 
dorul iuvsraer;

o<a2'o<2Z - uu^diurils ds rot;irs als Lsehiuniler arderi
lor oardauiei ds 1iu§a ai;aeuri1s ds osis du- 
dls (v.^i^.^-4).

Ouplul do§diului diuaiutrs ssds disdriduid asd^sl (Ii§.^-4 
yi kiC.2-Z)t

OdI - 2^.r -»- (, (2.19)

ossa os iussamuâ ea osia moudadâ 2 prsia suplult

0o2 - - <*82'^32 ' (2.2o)

r.SO-kul liird ^rausLis osiei mou^ade l, oarsia ii rsvius

°°i ° , c-.-tt

rmds rsprssiuda ri^idi^adsa ardorslui eardauio iu-dsruiediar 
diudrs osiils mou^a^s yi 1, 

o<Ll ur^diul do ro^irs al ospadului ardorslui oardauio 
iuirormsdiar ds liu^a osia weudada 1,

^s^' ^sl °" ^6^âi1-ahi1s supordurilor rsasomoler a-kaeuriler 
ds osis dudlu rsspsoîiiv simplu*
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vin islstzis (2.21) nsrui^âr -

^1^-^s1^2 (2.22)

In^roâueinâ in (2.IY) nârimils cnloulnds in (2.2o) ?i 
(2.21) ss adelns«

OdI ^^'^s2 * ( ^s2" ^s2'^^ k^^21 (2.2Z)

Hu§diur»i1o âs r»otrir?s sls a^LQuriloi? âs osis âstrsr»miQLtrs 
âs wâr»imss. euplului ?i r»i§iâitrâtzii sirltr:

_ ^bl . ^dl

iu oars

^2 - — l i.--------- , (2.24)
' ^21^ ^sl

L ^2 21 §1--------- ^Z2 (2.25)
LU. ^21

rspr»62iutrâ r?i^iâitrL^i1s ssdivulsntrs Ia tror»siuus als slsmsutrs- 
lor» 6lL3trZ.es âiu landul elnsmatrlo âs pe do^Z-U, rsâuss Ia LUpoi?- 
t:urZ.Is a^LSUi'Z.Ioi' âs osîs âudlu rsLpsetrZ-v simplu.

6uplm?ils âistri«iduitis osiilor» mon^Lt-s siritr:

^o1 - ^Ll' ^nl Otzi-c-i (2.26)

^o2 - ^s2^n2 - ^bl'°2 (2.2?)

in osr?s

^s^^l^ ^sl"' * ^sl'^l

7^ . 1- V (^*^9)
S^^^ Ll"' ^Sl ^1

r?spr»s2intrL oos^ioientzii âs âis-ki»iduii»s a suplului doliului 
âiiruin-ds (I) ps osiils morrtrutrs 1 rsspso-div 2. ^ua1o§ ss âstrsrmi- 
vL oup1ui»i1s 0L2?s siii-k âistrridui-ds osiilor» mout-atrs Z ?i

°°z - - °dii
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vseä SS 6LleuIsL2â nspsn^ul Ouvlunilon Osiilsn MSN^L^S, ns- 
LUl^ä

Opi _ ^1 _ ^81^21 ,,
Oo2 ^32^21^ ^s1^

ian ouplul do§diului Linsintrsr

°di - °°I' °°2 - °°s^ »c-^->

Ls nshsaLQ. sosikieisnt-ul ni§iLi^ä^iIonr
x 1 ^1'^1 , - I_

(2.Z4)^820^1^ ^s1^ °2

yi LS impan-bs rsls^la (2.ZZ) eu rs2u11:är

^dl - ^'^o2 ^^2 (2.Z5)

LNaisC
-dii - (2.Z6)

Vin aosL^sa Ls Ls^siMinL ^on^a äs ^naotziuns a looomo-bivsi 
ealouIs^L îs limita äs ps^insnsr

^lo - ^dl ^bll - (2.Z7)

vlir r-sls^lils (2.1), (2.12), (2-9), (2.1o) ?1 (2.Z7) ss 
odtzlris:

«? - L ^«s

<r? - TI "?-iz

(2.A3)

(2.Z9)

Lin oans ns^uIbL:
i „ H E îi ,/ 2

' 2l"
(2.^°)

^L//^1

ctz; r/i - I)<r^
(S.41)

«1 » «° "dl (2.42)
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^4 - ^4d 2s 'dii (2.4Z)

2.4. votsnminansa ^onhoi äo tnaohiuMO la limita äs 
vatina.1 psntnu 1ooo?2otiv9ls äisssl-diänaulios 
o4o-M0 di o4o-v>12

v0Q0D0tiV9lS äiSSSl-diäNLUliOS (vvn) oonstnuits la Il2insls 
2Z /^u^ust - vuounoyti LU oon^i^unatzia Coomstnioa PNS2SNtata IN 
^i§unils 2-1...2-4, a?L Lnoit psntnu ea1ou1u1 sanoinilon s^soti- 
vs PS osii 39 pot aplioa ionmulsls (2.4o)...(2. 4Z). In lădoiul 
2-1 sint pno^onta^i panamstnii oonstnuotivi, Ian in tadslul 2-2 
ni^idita^ils ?i oooiioisn-tzii nsessani in ea1ou1, ästsnminatzi ps 
da2Q aesston ni^iäita-tzi.

tadslul 2-1
I^anamstnii oonstnuotivi al VM

vooomotlva vîmsnsîunl ^mm^ Onoutatsa 
looomotivsi

2a 2d d v 6

o4o-VM 2^oo 72oo 1oSo 72 o 1ooo 4So 7o.ooo
o4o-VW 2^00 564o 1o^o 91o 1ooo ^5o 48.ooo

l'adslul 2-2
Ri§iäitahi als slsmontslon slastios 1a IVII

Vooomo- 
tiva

^i^iäitäti m/naäl __________OosHoi^n t i_________

^4 ^21 4 Ol^°4 °2^Oz 0oI/0o2 X

o4o-VM *96.1o^ 0,5229 o,6771 o,^77 1.^77

o4o-VM IvS.Z.Io^ 76,IZ.Io^ 0,293? o,7oIZ o,42S 1,426

x Valoans luata äin 1971-
Zk» L-a oaloulat äin älaCnama Lnesnoanll 1a ^onsluns nspns^sn-

-da-ba in H^una 2-^.
Rs2u1tra dln äia^nama ^on^a-Lsvonwatzîs a tamponului äs oau- 
oluo după oum unmsL2ar
Vin ^1§una 2-6 ss äotsnmina o valoans msäis - ^2o.1o^ 

dall/m. R1§iä1tatSL 1a tonsiuns läaU.m/naäl ss oa1ou1sa2a ast- 
^s1r (v.i1^.2-Z ?1 0up1u1 pnsluat äs o osls montata
sstsr

0^ -- 2.n -- R. s - c< .k o as'
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Lnsâ

âs unâs ss odtzinsr
lâall. m/raâj -- s^.^^ lâa^/mî (^-44)

-MkX Valorile raportului euplurilor osiilor montats odhinuts 
ps eals analitiea ss pot rs§asi ?i prin măsurători. ästisl, 
psntru o loeomotivL ou aeslayi sistsm âs antrsnars Ln ii§u- 
ra ^-7 ssts rsâatâ âistridutzia euplurilor Ln easul unui âs- 
maraZ normal, ^Lra patinars llZ^I. 3s vsâs ea Ia doliul 
âinaints (I) osia montata Z ssts esa ears prora prima par- 
tsa osa mai marș a euplului ?i numai âupa ers?torsa vitssoi 
âs msrs euplurilo oslor âoua osii mon^a^s ss apropis ea vs- 
loars.

§lC.^-7» Ivloâiiioaroa eupiurilor la osiils mon-ba^o 
Ln es2Ul âsmara^jului i'Lra paiin5N?s âupa 
llZ^I la o loeomo^iva eu Linlirsnars esnhra- 

1â (euaârupla) a osiilor.
Lareinils rsals ps osiils monia^s s-au âs^srminai' eu ^or- 

mulols (^. ^o)... (^. ^-Z) psn-dru Zo varian-bs âs ealeul pro^sn-kat-s Ln 
dadslul Ln vsâsrsa sduâisrii iniluon^si params^rilor eons-brue- 
^ivi (varian^sls 1...1Z), a ri§iâit:a^i1or slsmsnislor âin lantzul 
einsmaliie (varian-bsls 14. ..17) yi a eosiieisn-bului âs aâsronha 
(varian^ols 16...^o).

BUPT



- 52 -

^adslul 2-Z

a) ?6ndi»a loosmo^lva âlsQsl-nîâi'LUlIoL 01^ o40-VI-'O

Vsri- 
Qnds

^oäl- L 2d 2a II 
__ln^

d 2°

I — 1,477 72oo 2Zoo Io5o 72o 70000 17500
2 k 1,477 72oo 2Zoo Io5o Iloo 7o000 I75oo
z d 1,477 72oo 2Zoo IoZo 7oo 70000 I7500
4 d 1,477 72oo 25oo Io5o Zoo 70000 17500
5 d 1,477 72oo 2500 Io5o Zoo 70000 17500
e d 1,477 72oo 2Zoo Io5o I5o 70000 17500
7 d 1,477 72oo 25oo loZo 0 70000 I7500
3 n 1,477 72oo 25oo Io6Z 72o 70000 17500
y n 1.477 72oo 25oo Io4o 72o 70000 I7500

Io 2d 1.477 8ooo 25oo loZo 72o 70000 17500
II 2d 1.477 loooo 25oo loZo 72o 70000 17500
12 2 a 1.477 72oo Zooo Io5o 72o 70000 17500
IZ 2a 1.477 72oo 4ooo Io5o 72o 70000 17500 ,
14 K I,8oo 72oo 25oo IoZo 72o 70000 I7500
IS L I,6oo 72oo 25oo loZo 72 0 70000 17500
16 L I,2oo 72oo 2500 loZo 72o 70000 17500
17 L I, ooo 72oo 2500 Io5o 72o 70000 17500

d) kondru looomo^lva dioLol-diL^aulloL O^r o4o-VW

I — 1.426 5640 2500 I050 9lo 48ooo 12000
2 d 1,426 5640 2500 Io5o Iloo 48000 I2ooo
z d 1,426 564o 25oo loZo 7oo 48000 I2ooo
4 d 1,426 564o 2500 Io5o 5oo 48000 I2ooo
5 d 1,426 564o 25oo Io5o Zoo 48voo 12000
6 d 1,426 5640 25oo I050 l5o 48ooo I2ooo
7 d 1,426 564o 25oo Io5o 0 48ooo I2ooo
6 R 1,426 564o 25oo Io65 910 48000 I2ooo
9 1,426 564o 25oo Io4o 910 48ooo I2ooo

Io 2d 1,426 6000 25oo Io5o 91o 48000 I2000
II 2d 1,426 loooo 2500 Io5o 910 48000 I2oo0
12 2a 1,426 564o Zooo Io5o 9lo .48000 I2ooo
1Z 2a 1,426 564o 4ooo Io5o 9I0 48000 I2ooo
14 X 1j8oo 564o 25oo I050 910 48000 I2ooo
15 L I,6oo 564o 2500 Io5o 9lo 48ooo I2ooo
16 X I,2oo 564o 25oo Io5o 910 48000 I2ooo
17 k I,ooo 564o 25oo loZo 91o 48000 I2ooo
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Pori2ulQ âs sulsul usutzuu csgLlcLsu'kui âs sâsusu^L Lu vu- 
uiun'dsls 1-i? sst:s (äuyu 6uut:Lus-LuLLL1sr, usi.1-9)r

Pormulu äs cuicui psul-uu cosUcIsudul äs süsusuhu Lu vu- 
u1su1:u 16 ss^sr

Valonlls pentru oos^lelsndul äs adsnsntza ^une^ls äs vlds?a 
Lu vanlanda 19, sinh osls pnsLsndads Lu dadslul 1-1 dupa ^191^ , 
ou eomplsdansar 0,164-; o,I6Z; o,I6^; o,16I Ia vlds2s1sr v - 2; 
4; 6; 6 Lm/d.

formula äs saleul psndnu sos^lslsndul âs adsnsntza In vanlsn- 
da 2o ssds (duva Xoddsn - v. nsl-1.6)t

- o,116 4-

I^sndnu s^soduansa ealeulslon nurasnles S-L udHIsad ealsula- 
donu! slsednonle I'LIIX 0 2Z6 eu pno^namul äs ealeul indosmld 5n 
IlmdaZ ^oiri'ir^.

Ponhsls äs dnas^luns als 1oeomod1vs1on dsdsnmlnads âs suplul 
1a srdo^sls mvkoi»u1u1 lisi'mls, iro-bs^s eu s-su smQllLa'k 5^ espl- 
^oru1 1 (8 1.2) unds su ?03-b âstis sud ikoi'DL -bsdslsi'â ?1 s-su rs- 
prsLSN'ds'b Lu dlsC^s^s.

In esls es unmssLä ss esu-bä nsls^II snsll-blss osu?s sä sx- 
pnlms msl OXLCd osnss-dsnls^lslls ds -dnse^luns.

In 11-bonL^uns ds spsslsll^slis esnso-ksnIs^lQs ^onhsl ds -knse- 
tzluns -- ?(v) ss^s i'spnsLSn-dsIrL sud ^oi'ms unon ^une^ll Ll§sdi»I- 
es ps douLSnII ds vl-bs^L l2Zl , llool, l1o4> r

- (L 2V läuM (2.45)

In Sans V, 0 sln-b eons^an-ks.
In lusnanss psnhnu sanae^snlstrlea ^ontzsl ds hnaohluns s-au 

sau'da'^ ^unstzll pollnomlals sud L'onmar

m " - - - -^ ... *
(2.46) 

sans sa o nspnorilnds mal ^Idsl.
8-au oaleulad adadsnlls adsoluds nsladlvs als ^uns^Isl 

^i^(v) ^aha ds valoansa dadslana, 1a Nissans loeomodlva, psndnu
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rsFlmurils "§rsu" ?1 "u?or", psudru Usosus iirsusloums^or "äs 
porulrs" yl "äs msrs", pusssndstrs Lu tzsdslsls 2-4-yl 2-9- 

Lu ussultzsl: .psn^ru osusvtzsuistzlos äs tzusotzluus kuuo^II 
svLuä §rsäul oupulus Lntzrs u - 4 (Iseomo^Ivs o4o-VW, us§Im 
"grsu", ^ususk sumst: ou" äs porulus"» v - 0.-.18,6 Lw/L - tzsbslul 
2-9) ?I Cusäul u -- II (Isoomodlvs o4o-MO, us§Im "u?ou", t:usus- 
kormst:or äs "msus"» v -- 46.-.Iso Xm/L, ssu Iooomot:Ivs o4o-VW, 
usZIw "xusu", dususloumsdou "äs msrs"» v -- 18,6..-9s Lw/L, 
t:sdslul 2-9)- vusls ussuldsds sis osloulslou sksotzuslrs psuduu 
âst:sumlusuos ssuolullou ps osii sind pusssutzstzs Lu trsdslsls 
2-6, 2-?, 2-8, âs uuâs ss odssuvs os Is osloulul kuuotzlsl 
P^(v) suorlls uu su âsps?Id o,69 S.

LsuoluIIs slsodivs ps osii s-su âst:suwlust: ou ^ormulsls 
(2.4o).-.(2.4Z) Isu ^or^s äs t:uso^Iuus s looomotivsi Is limits 
âs pstiusus ^^(v) eu kormuls (2.Z7).

viu âstsls od^iuuts ?i pusssutsts Is Lituus 2-9 ss od- 
ssrvs os Is smul§orss âls Iso s looowoklvsl o4o-MV rsZIiir u?or 
»u ss proäuos psilusrss Iu- ossul unși sâsrsutzs normsls (vsrl- 
sutzs I) psnhru os . I-s sosss?!
Isoowotzlvs ?I sosls?! rsAlw Iu ossul ylOsIor umsâs (vsrisuds 
19), looomo^Ivs psdlussrs .

VIu sosss?! ^IZurs yl dsbslul 2-6 ss oousbs1:s os Lo rs- 
§Im §rsu psdluszul spsrs otilsr în oosâlhllls oos^iolsu^IIor âs 
sâsrsu^s llormsll.

ksudru s s^uâls lirciusutzs rlZIâltzstzlIor' slsmsutzslor slss- 
dlos âlu Isonul oluswsdlo yl s psrsmsdriloi? cousdruo^lvl ssuprs 
ssrolnl^or rssls ps osii s-su rsprsssu^sd sLooluIIs ps osii» 

- ^(x^) Lo ^klZurs 2-8.
vin sossdss ss posds âstzsrmlss vslosrss kortzsl âs tzrso- 

HIuus osIouIsi:L Is Ilmlds âs pstzlssi-s § o suuwltzs vllrsss. 
vs sxsmplu psQt^ru looomodlvs o4o-VM Is v - 9 Tm/K âlu kiZurs

äs^, tzz-
2-8 s (v. ?I dsbslul 2-6) ussulds -- o,ZI4; 19.762,418 

I5-77o,828 âsks, spol rsposu^sls« . ^KII 
L ? . L

Ss âstzsumluâ lortzsls âs brsohluus s1s ^Isosrul boZKIu 
yl koi-^s âs tzrsohluus Ilwlds osloulstzsr ^1^- ^dll"
- 16.482.754 Lsls psutru ir - 1,477- Iu kl^urlls 2-9, 2-12 ?I 
2-IZ s-s ropusssudsl- luklusu^s ulelâltzstzllor yl s oosklolsudu- 
lul âs sâsrsu^s ssuprs ^or^sl âs tzrso^Iuus Ilmltzâ osloulstzs,
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le' okssrvâ oä eosyds ou orsydsrsa oosllelso^ulul rl§l- 
âltzâtzlloo, yl a eoollolootzulul cd säsooo^L

Io llZurllo.2-Io yl 2-14 s-s rsvro^sotzQk lolluon^s oosll- 
olso1:ulul K LLUpoL o volle isonul ul äs ullllLsos s lorhol äs 
tzoso^luos. LosLds, psotzru o ooumltzâ vl1:s2ä, ss osloulssrä ou 
loowulsr

L- -, > ° i -loo ISI (2.47)

I'lEurlls 2-Io yl 2-14 srs^ä lollusnhu osollolsodulul L 
ssupos älsdrldu^lsl lor^ol <ls tzoao^luos îodrs os1s âouâ do§kl- 
urlt , ^n«

Vin liZurils 2-11 ?i 2-15 SS vsds iiiklusn^a eos^ieisntu- 
lui ds adsrsn^a asupra Iui. î/ yi asupra raportului

2 .^. ^sndinta ds patinars a loeomotivslor dioss1-d1(^rs- 
ulies

vin osia prsLsntats a roLUltat ea lor^a ds traetziuns eal- 
oulata limitata äs patinaj ssts mai mieâ dseit lor^s ds 
trae^iuns limitata ds adorsnha,

^st^sl âin tadslul ^-6 ii§ura 2-y rs2ulta eL la porni- 
rsa âin loe (v -- O) a loeomotivsi o^o-MO, lo l?.^^^,6^o âM, 
kahâ âs -- ^Z.^o1,6ol âaN, adiea un oos^ieisnt ds utiliLars a 
Lor-hsi ds trae^iuns datorita §rsutatzii adsronts r k, - 7^,1l A.

Valoarsa lui indieata mai sus ss ro^assyts in ro2ul- 
tatsls sxpsrimsntals prs2ontats in I97,VQ§.^-. ?6.. 76>. I^asu-
ratorils eomplsxs sisetuats ps loeomotiva o4o-VHO.- ooS psntru 
stadilirsa sportului in osis la dsmaraZ !^7,paC.161 au ovi- 
dsnhiat valori alo vitsLsi ?i ior^si ds trae^iuns la patinars 
prsLSntats in tadslul 2-9, eu ears sint eomparadils esls dstsr- 
minats prin ealeul (tadslul 2-6).

In ^i^ura 2-16 sint rsproduss doua din inro^istrarils sx
psrimsntals ^7I.

va aessts inrs^istrari (punet ^1x - tron Urinat) amorsa- 
2?sa patinajului la rspstarsa lui ss ^aes la putsri mai mari din 
eausa euratzirii suprakstzsi ds rulars ("sroLiuni in eiupsrca ?i- 
nsi ?i adraLiuni mstalies" l57l)» adsrsn^a ersseind ds la un 
patinaj la altul.
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Lsdslul 2-9 

ksdins^s Qis looomodivsi âisssl kiärsulios O?rr o4o-M0^

I>2?0dL 
QD.

l'Ul'QvÎO. INO'kOI'UlUÎ VÎ1IS23 I'O'^ÎÎ âo
n I ro'd/rniril V IXm/IiI 1Q

Z,6v sm/sl

4
66o IH.^oo
715 S,o 17.200
72o 4,^o 16.000

5
6ov 14.000
6yo 4,o 16.000
755 o,v I6.2oo

6 66o 2,^o 16.000
75o Z 16.000

7
6?o 1,^o l^.ooo
67o 1,^o IS.Soo
7o5 2.5o 17-Zoo

12 7oo L,o I4.6oo
7Zo Io,o I9.6oo

IZ 7Zo 7,o 19.000
7Z5 6,0 IS.S00

» vups I57,ps§-^'6SI.

In osLUl oxpsrlQondsrllor s-su slsodusd prods äs drso^iu- 
ns la dosds vids2s1s, pins 1s v -- Iso Lm/ti oonsdsdinäu-ss os' 
nuwsi 1s smul§snss äin Ise ?1 1s vidsrs wioi spsr psdinsZs 
l57,ps§.^> . I?snomsns siwilsrs s-su oonsdsdsd ?1 1s looomodi-

vs o4o-VW (VW-014).
Lod Ln l97,psZ.^«Z6I in§.K.No!bsn prssinds äsdslii in Is§s- 

durs ou psdinsrss« "vsos momsndul modor ssds äimsnsionsd oorss- 
puNLsdor säsnsn^si dodsls s looonodivsi, musndols indsriosrs 
pod äues 1s unsls ro^i ssu osii 1s âopsyirss sâorsn^si ?i âsoi 
1s psdinsrs. In os2Ul psdlnäril unol osii, ooslloisndul âs sâo- 
rsn^L sosäs Is nlvslul oolul äs Lrsosrs äs sluusosns, osss os 
orsssLs un Lunx>lus âs lon^s äs draohiuns pondnu oslslslds osii, 
pudînâ ssdlsl provoos psdlnsnss dudunon osiilor. O inllusn^s 
impondsndL ssupr-s iortzsi äs drso^iuns osrs posds ii drsnsmiss 
äs Is rosds Is ?ins o su ?1 vsrishiils äs ssroins ps osii...".
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Irr osls es uriLSsTs ss prosius motiivâri mslioms^ios sis 
psbinsrii looowodivsioi' âs dipul suslissl:, ou osloul uumsrie 
psuiru I.M o^o-VHO ?i o4o-VW.

l ,s poruiros âiu ioa (v - O) looomodivs eu? putss âSLvoltzs 
iorhs âs tirso^luus

V - win i? , i- f o l. 2 ' l
Voniru sosssis, âiu dsdsisis 2-6. ..2-6 rs2Ul1:s rspsrtzi- 

Lsrss ior^sior âs drsohiuus intzrs doZdiuri ssroi-
viis ps osiiis moudst-s ^...(^. Ss âstzsrMiuâ oos^ioisntzii âs 
sâsrsnhs usosssri psntzru s drsusm11:s ior^s âs tzrso^iuus, ssl:- 
Lslt

- psutzru osls won^sis 2» 
, ^i-

vsos >/<o' V - o, s^uuol oslsl wou1?s1:s I ri rsvlvs
korhs âs î:i>sc^iuiis i «

- psodru osls Loudshs l»

In 0L2UI eâ /^v* î^LOQvmL eL doliul âlnaln^s
xoalis sä ^oi»^L âs tr?Lehâw2s eai?s îl rsvl^rs.

vasL ^/^s' at^uirel âs Ia doliul âlnslQlis tr^ses Ia
do§dlul âlnapsl lor»tza âs ^rachlunsr

<2.5°)

- psn^a osia vwul-a-dâ Zr

vasa oslsl LvQda^s LI rsvliw ^ortza âs 'bras-
tzluQsr

^dl"/^o(^ ^2^ * ^dlI^o'^Z ' (2.52)

Lvsâ poQt:ru s 1 ss tzrsusDll-s sosss^L Lor^L âs tzrso^lMs oslslsl- 
ds osii su tzsuâiutzs ss psdiusLS, /^(v)<^tlo» ssdisi Luoitz»

I, 
/<(v).(q^ ^z)^o-^</<o (2.5Z)
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Rs2Ul^stz6ls osloulului xsvdru lolonlodlvsls âisssl tiiârsuli- 
os o4o MO yi o4o VW sîvtz prsrsuds^o Lll tzsdslul 2-1o.

1?sdslu1 2-1o 
1?SQâlQhL äs psiiinsrs s loooiüo^ivslor âisssl klärsulios

VOOMYWV^ o4o MO - rs§1m §rsu,
V - will!? , r'!„^- - 2Z.2o1,816 ââ

o ol oll t. L u L
- i,Z7o ; X - 1,477 r - ->.ZZ1^

- 1Z.1oZ,689 ââ

- 2o.8Zo,9o8 äsN 

- 1Z.212,279 äLl^ 

- 2o.SZ1,124 äsF

/"inso - ^1- °.^es>/<0

^2nso - ^di » 0.4ZZ9 >/<o

>"ZL6L - ^dll ' ^^z - o.4ZZ7>/<0

1a osiils movi)Ll:6 1,2,z /^(v)</<0 
îvospo psdinsros

VVOO^MIV^ o4o VW - ro^ivi ^rsu» 
l^.^oo äsN0 vi dii I a E

^dl' ^dll " ^^^9 , X - 1,426 r /^0 - o,ZZ14Z

- 8662,Z66 ââ

- 14.977,5o6 âM

Hz - 1o.oZ9,4Z4 äsls

-- 14. Zoo,494 <1sV

/^1L60 - (^bl-^o^)' ^1- o,428Z>^o 

/"2000 " ^dl' ^'^2 " >^o

/^ZQ60 - ^dll' ^^z 0.^061

1s osiils wonbüi:s l,2,z /x.(v) < /<0 
isoops pskirsrss

vsos Lvsä 86 irsvsmi^s o ^ortzs äs drso^iuns sZsls os ^or- 
^s liwids osloulLds pso^ru svidsros ps1:illLrii osiilor, âs sxsvr- 
plu, psotzru looomodivs o4o VW, ? - 11.66Z,449 äsN (v.bsdslul
2-8), Lin rslstzills» 

? l
4-- «„s °--d^n - k) .

' ^°z ° Sd^kn - d) - -r, (s.SS)
rsLUlt-s»

- 14.Z18.684 ââ , - 1o.Z62,o4Z ââ

ooskioisQ^ii âs sâsrsntzs Qscsssri sintz,
^2sso - /'zsso ' ^.Z6)

0666 06 LULSQllML OS. 0S2Ul QOSL^Sl ^or^S 10OVM6^1VS SL^S la 
Ilmj.'ks âs PS^^QLOS.
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2-6. vs-ksrmiu^ri sxpsrimsu^als

I^su^ru vsriliesrsa uvor rsla^ii âsmousdra^s tisorst^ie s-au 
slee^ua^ iuesreari sxpsrimsu^als ps loeomotriva äissol biârauli- 
ea 01^ o^-o DUO IIr.4o6 (mai 1960). L-a aparatura slse^ro-
uieâ âs wasura ?i Lurs§is^rars (vagonul âiuamomsbrie) si 
I. O-^.l'.I'.Lueursy^i.

luesrearils s-au rsLrih la âsmaraZs eu sau ^ara paiiiuars- 
Ia msrsul Lbabillsat; ?i opriri- psubru ears s-au iurs§1s^ra^r

- euplurils osiilor mou^a^sr Oo^, ^oZ' Oo^ 
- ?orha âs ^raetziuus la obaââr ^0
- vi^62Q loeomo'kivsir v
- euplul la arborele mohorului âissslr 0^
- truratzia mohorului âissslr u
Iu ii§urils 2-17-..2-22 siu^ âalis o par^s âiu aess^s iurs- 

8isbrâri âiu ears rs2u1^a obssrvatzii rs^srilioars Iar 
a) koruiroa âiu loe a loeomokivsi.
In ^i§ura 2-17 sini; prs2su^ais iursCisirarils sise^ua^s 

la uua âiu poruirils âiu loe ^arâ patriuaro alo loeomobivsi âiu 
ears ss obssrva ea ior^a âs liraetziuus, euplul wo^or ?1 eupluri- 
1s osiilor moukais ersse. lîsisri^or la euplurils osiilor moukaks 
ss iaes prsei2arsa ea mai iu-kii ersse euplurils âs la osiils 
mou^ais Z yi apoi esls âs la osiile yi 1. ^esas^a eorsspuu- 
âs eslor eousiâera^s iu 8 2.Z, 8 2.9 ?i UZura ^-7r osiils mout;a- 
17S eu a^aeuri âs osis âubls prsiau primsls euplul ^rausmis âs 
kraehiuus ?i âupa aessa osiils mon^a^s sx^rerus.

l'ob iu ^i§ura 2-l7 ss eoust^ada ea ps măsură es euplurils 
O^l ?l 0o2 orsse- euplurils ?i 0^ seaâ, ikarâ sa a^se^sss 
Lorha âs ^rae-tziuus, ears ers?ds iu eoukiuuars. ^esas^a iussawua 
eâ o auumi^a âssearears a uuui bo^biu ss^s preluata âs eslalal^, 
^ara ea ^or^a âs -krae-hiuus sa ss mieyorsss, a?a eum s-a prsssu- 
'da'b iu eapidolul 1 psukru aessb ^1p âs hrausmisis.

vis-bribuirsa iortzsi âs Irraetziuus iulirs bo^biuri ss obssrva 
yi iu ^i§ura 2-16 a- Iu 2ousls mar§1uals als âia§ramsi euplurils 
0^2 Oo^ sesâ- iu bimp es bo^blul âiuapoi prsia ?orha âs 1:rae-
tziuust Oo^ ?i ersse- Iu soua esukrala a âia§ramsi si^uahia
ss iuvsrsoasa, bo^biul âiuaiulio prsia âssearearsa bo^biului Liu 
spa^s.

Iu ^i^ura 2-16 b ss^s rsäa^a poruirsa loeomLdivsi âiu ears
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k^g.2-1S o> Imocmits^eo kosten 6e t^octioos 6s lo un doyt»o lo celolol« 

d>Vo5i0tio po5omet^>o^ Io poi-^so locomotive!
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vemoi-oj co potire lo locomotiva diesel tiidmolico V^»6 vl-lL

BUPT



BUPT



f-ig 2-22 o) k^inal cis patine
b) Opcice ciio potmoce lL()4 moi opocs lor-s^stl-oce.)
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ss odssrvâ ea osllls monhahs 2 yl ) prslau prlmsls suplul âs 
hrsshlULS, Lpvl vsllls yl 1 ÎL hlmp SS SUplul mohor yl ^ortza 
âs hras^luns srsss.

d) ämvrsarsa pahlLaZslsr losomohlvsl la âSMaraZ.
Iu Figura 2-1Y sshs prS26Lhahâ o lLrsglshrars la pahlLarsa 

loeomehlvsl. Ss ovssrvâ eâ doglliul âlLLpol pahiLSL2â primult m^-î 
lLhli osia moLhahâ 4 (^0^), apoi osia msLhaha z (Oo^), Iar apoi 
dogklul âlLalLhs, osia msLhahâ l (0^) IllLâ ulhima ears pahiLsa- 
2L* ^esasha evLUrmâ âSMOLLhrarSL hsorshlsâ a msesLlsmulul PL- 
hlLârll prS2SLhah ÎL 8 2.5 yl habslul 2-1o. lL easul assshui âs- 
LaraZ su pahlLL^S For^a âs hrastzlULs seaâs ÎL himp es hura^ia 
mohorulul âisssl srsyhs, Farâ sa vlhS2L loeomohlvsl sa ersaseâ 
lL aessayi mâsurâ. ^esasha lLSSaMLL sa vlhs2L rotzli sshs mal 
marș âselh vlhS2a losomohlvsi V, Lpars VlhS2L âs alULSearS V 
âs valoars riâleahâ, shuâlahâ lL 8 l.l, ears âshsrmlLa

- ^eslsayl eoLs1u2ll LS âssprlLâ yl âlL ^lCULL ^-2o âlL eaLS 
2?S2ul^â ea SLâlLsa plSLâsLll aâsLSLtzsl sslist ^0^ (su amplltzuâl- 
LSa SSL MLl MLLs), (?0^ (âssl do^Llul II) Lpol (^0^ yl Oo^^

^or^L âs 'dLLstzluLS ssaâs sklaL lL slduatzlL lL SLLS suplul 
mohor ers^s pu^lL, essa ss lussamLa eâ o parhs âlL OLsr^ls ss 
eoLsuma lL prosssul âs pshlLL^j.

IiL ULsls lLssrsarl pahlLLLSL a ^osh ^Lvorlsaha âs UQ^sroa 
dlrrsl su ulsl lL ^Ltza losomohlvsl ?l eu hoahs sesshsa prlma osls 
moLhLha ears L pahlLah a ^osh osla moLhaha esrs sshs yl esa mal 
lLeareaha (v.had.^-6, 2-7).

Ss odssrva eâ dealul âlLLpol pahlLOLsâ prlmul, lueru evL- 
Klrmah yl lL l57I» ULâs ss allrvâ eât "susesphldlllhahSL la pa- 
hlLars a do§d1ulul âlL spahs sshs âsoss^lh âs marș".

o ) L^lrylhul psrloaâsl Ls pahlLLO-
lL LlSULL 2-21 LS odssrvâ ea aâsrsL^a ss rsshadllsyho la 

osla moLhahâ l, pahlLarsa ssa mal proLUL^ada râmlLlLâ la osla 
LOLhahâ 4.

IL hlmpul pLhlLLZullll hoahs euplurlls oslllor moLhads su 
valori mal miel Lselh la msrsul shadlllsah, ea yl 5sr^a âs 
hraehlULS a loeomohlvsl.

lL Hxura 2-22 a sshs proseLdaha o lLrs^lshrars la s^lryl- 
hul ULul pahlLsH âlL ears ss obssrva rsLhsblllrsa aâsrsL^sl ls
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Loa^s 0sii1s DLQ^allS äin Lars LLU2N L0N^L äs Lnao^iuns L I000D0- 
Livsi Lrs^t:s.

ä) Oprirea 1o00D0^1VSi .äin pa^inars.
După o psrioaââ äs PL-Kinars a Los^ roâus ouplul Dolior 0^ 

(Li§.2-^2 d), ossa LS a LsksnDinad inos^arsa patinarii ?i La 
urma^s oro^Lsrsa DOD6n1:ana a Lortzsi äs Lrao^iuns LU Loads es. in 
oondinuars oup1u1 Do-Ker soaäs.

Vin aossds äodsrDlnari L rsLUldad La unsls rsla-hii âsmon- 
sdrads sau aLirmads dsorsdio, prin oaloul, oum ar Lit

- Lsnäinha äs padinars yi msesnisDUI aossdsia (8 2.^),
- orâinsa âs prsluars a ouplului äs Lraohiuns âs oâdrs 

osiils monLads (8 2.Z),
- âisdriduirsa Lorhsi âs Lrao^iuns indrs do^kiuri (§ 1.1),
- mieyorarsa LosLioionduIui âs aâsrsntza ou orsydsrsa vids- 

2si âs alunsoars (8 1.1), 
au C^sid oonLirmars oxporimondala.

2.7» iDdunadadirsa oosLioisnLuIui âs udili2ars a LorLsi 
âs drasLiuns

^uno-hionarsa 1oooDodivsi vid wal sproaps âs oaraLdorisdi- 
e11s âs Lrao-hiuns limita prs2sndads Lu oapidolul 1 oonsdiduis 
o por^sohlonars a Dsrsulul 1oeomo^1vs1. Uu laâloo a1 aoss-ksl 
optrlmlLârl 11 L0Qsd11;u1s oos^lelou^ul âs u^11l2ars a ^ortzsl âs 
-kraL^luris, Lars ss poa^s Lwduna^atzl.

ksu-dru aosas^a Lu esis os urmsasa slud prsssQ^alis ursis so- 
1utz11 oars ss rs^srâ 1a oovs^ruotzla looomo^lvsl. In parksa sina
ia a luorarll (oap.H yl oap.6) masurlls âs optrlml2ars ss rs^srâ 
1a evDanâa looeDo^Ivsl âupa un pro§raD âs msrs.

^snâln-ha âs pa^lnars ss âa-korsy^s po2ltzls1 ^Lnal^s^ a xlino- 
-kulul âs aplloars a ^ortzsl âs trraohluns do^Iu-outzls, oars âuos 
Ia varlatzll Dari als sarolnllor ps osii Ia âsDaraZ, oid ?i âiskri- 
dutzisi nos§als a ouplurilor âs anhrsnars ps osiils monlia-ko, a?s 
inoi^ Ia doliul âinapoi,. osisi mon^a^s Z, mai âssearoat^L, ii 
rsvins un ouplu mai maro âsoih osisi monlia^s (v. dab.^-6.. .^-6).

^snâintza âs pa-kinars poa1;s Li rsâusâ prinț
- siLuaroa puno^ului âs ^ransmi-ksro a Lortzsi âs Lraotziuns 

do6tiiu-ouLis Ia inal^ims Dioa;
- rsvarLi2ars s^alâ a ouplurilor ps osiils monLaLs, prin
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LISCSI'SL oorss^UQLL^oLi's L QLi'sQ^sr'lstrlellor slss^los sis IW- 
^u1u1 elQSQLii1.e älQ sscuQâLDuI ^rOLLQlslol, LL^t'sIr

In 8 2.Z, S-L Lt;LdII1^ loZL^UDL eup1m?1Is 0311101»
mon^a^s I yl 2 (rslahla 2Is âovln s§Lls (0^-- ^0^) âLoâr

sau

Ic _
" "«I (2.57)

Ss po<: eonsl-rui nowoSrsms osrs sL sxpnims âspsnâsntzs eslor- 
brsi rlUiâliL^i âin nslshis (2.57), vsâsrss rsulirLrii oonâi- 
^isi Oo^-- Io Llgurs 2-2Z ss<:s drsssdä o sstz^sl âs nomoxrLM 
psvbru looomotzlvs âlsssl ^lârsuIleL v4o V80.

?l8-2-2Z. vsdsrmInLrsL rj.§1âi<:LH1Ior psntzrnr 0^--

Ir» tzsdslul 2-12 s-au osIsulLt: ssroiDils rssls ps osii ?1 
eosLlolsli^j.1 âs u1:11l2Lr's s kor^sl. âs ^rae^iuns Tn es2Ul tzrsetzlu- 
olâ ^oass, eolloomLdsQtz eu rssIlLLiss eonâl^lsl 6o^- 6o^, esos es 
Lussswuü oâ kor^s âs ^rse^luos s uool osii raonduds in neosb oss 
sstzs,

*°i-? (2.56)

ks linxâ solubilis pnsssn^sds 1:onâ1n^L âs ps1:insro wni pos- 
ds ki nsâusâ ?1 prin«

BUPT



- 79 -

cxz

I v M
O

.S
ol

,5 ä
rM

4^^ 

î

, o

cox 
O

V 
o>

I

xO 
Fx 
2) 
--f

^>

I4>

I

ââ
SS II'Si!, oy d-sz:8

6
u>

^z-
l4> 
ro

r—I 
KX

cxi kO Ob M. O
O 04 o O O O OO
cü u XOx lOX U> â
> cü 04 04 o O>

c> k^ F> XX c^ XOF» 42 »04 lo --Z- O*
cü O II W» â W» ii -E

S II XO XO -^z- -^z- o>
O s XO M sO
O — O 04 k^-x sOX II
O k-4 k^ u> l^> xo XO—— 4- O

cr> iFx O
cü cü 04 kO

k^ 00 o? â
cü II â II kO4

V 04 t-4 co" 4- - O
g * '» t-4 ro ^4 k-4
3 6 F u> F XO 04
1-i II Fr k-4 â k^ M S' cü
4^ ,- - k-4 O 04 4-
o k-4 4-
cü u II - O
k-i k^
42 co 0> 04 O' 04

6 o> O 04
D l! II
"Ü O cü M G» x>)

04 U) --l-- -E s<> o> 04
D O O o 1

I! â « » â
Fi ^L» co o l/^i

o f4 0^
<»4 O o
cü

o
<v D c^x lOX cox

-EA cv ^4
d4 s<> s<> k<> fOX

»i4 KX fO cü
u> »» W»

î O» o O O o
1-4 o

IS v ^1 M M -rZ- O
04 I04 sO tO O

V xO <c k^ â
I^x ii â â â â O o
04 O^< o> o> O

e l<> dl> xo xO
s ii l-< cvi 04 ^x II

cü cr> cox XO XO tt
s -A-
42 (A' O
6 II 04 co 0
O » M 04

s 04 04 O
O —» cü II â II â ssX
i4 o> 1-4 04 cr' O
^4 x>^ î 04 ^4 . Ä
D 
O cü F»

F> 
p4

--l- k-^ L^- 4^
O k-4

01 04 c^
cü kl II U II
D

S x>)
II -rl- XO XO

» » (X! 04 O»
)Ä k^ cxi 04
4- cü â â
)Ä co co
g »- o O O> O>3 o co co ^—1

's 
»-4

Ii 
FZ

-Sl cox O^> 
«-4

ü<

I
Ü lü ,4 II 04 s<x x>)

c^ .<4

D

Ä
O

D 
U

6

cox 
^4

O

II

FZ
Ä

cxi 
O 

o

6<>4 
o
V 
Fr 
cü

E^t
ü D r<

" L
BUPT



- So -

- marirsa eospieisatului L, Lya âupa eum rslsss Lia pi§u- 
rils ^-9 ?i ^-1^ ?i âla baboiul ^-IZ.

^adolui 2-IZ

laplusatza riZlältatzilor asupra eospielsatulul Ls utiliLars 
a porcoi äs traehluas Ia loeomotiva o4o-VH0-ro§1m ^rsu

L
lâs.^I K-Fl lââl lsM Km/d.!

1.2
1^77
1,6
1.6

1^995,172 19Z99.656 1599o,623 IY654.Z43 1^-o76,4o2 6o,6? 17,Z1 
14295.643 19907.465 15687,512 2o111,172 17425,62a 75,11 11,14 
15939,656 2o142,5S2 15557,63a 2o51o,o7o 13952,823 81,6o 8,5o 
1548a,266 2o553,5o1 15552,715 2o628,7l5 21415,253 92,29 4,49

re Rsprs?iata vitiosa âs isylrs ps earaetsristiea sxtsrioara ^^(v)

Ls odssrvâ ea oâatâ eu marirsa Iul L, orsyts por-ha âs trao- 
^iuas limita Ia patiaars, oâatâ eu aosasta eospleisatul
âs utiliLars a portzsi âs traehluas, L .

Lîariroa Iul L (v.rsI.^.Z4) Lassamaa rl^iLita^i mal msr4. Ia 
suporturils darslor âs rsaetziuas ais ataeurilor âs osia simpls 
La eompara^is eu als eslor âudls.

Lesst luoru, âomoastrat tsorstio a post aplioat yi sxpsrl- 
moatal, Lupa eum ss proei2sa2a La l ^7,PUC-^»^6I r "... o aetzioaa- 
rs simstrlea lmpuas bars âs rsaetziuas slasties esl putzia Ia ata- 
eurilo plasate La iatsrlor, âs uaâs ss ae^loasaLa yi alts ataeurl 
âs osis. ... Llastieitatsa darsi âs rsaetzluas a ataeului simplu 
poats pi mal mieâ âseLt esa âs la ataeul âu^lu âs osls. äeyasta 
solutzis a ^os-k aplleaiia spas s>7omplu ?l la loeomo^lvsls 1^9, 
IivH ?o, IiM ea uamaas a palmoloa măsurători sxpsrimsatals s- 
^setuats La ssptsmbris 1966. k rs2ul tat ea o r1§lâitats âil'srita 
Ia darols âs rsaetziuas eoaâues la rsâuesrsa tsaâia^si âs patiaaH 
yi seaâs yl valoarsa sporturilor maxims ears apar. Ia oașul arâ- 
tat s-au prsseris prstsasloaari optims als tampoaaslor slasties 
âs eaueiue als darslor (2^^ mm La stars prstsasioaata la osiils 
sxtrsms yi ^6o mm Ia esls iatsrioars), ou ears s-au obtziaut sta- 
tistie tsaâiatzs mai rsâuss âs patiaaZ Ia psrairo (sporirsa puts- 
rii Ia ears ss proâue ma^oritatsa patiaa^jslor)".

kesasta Lassamaâ eâ soluțiile propusa au o ooapirmars sx- 
psrimsatala.
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Oapitolul Z

M looo^MH^oir VI^3M)

Vsntru stabilirea lsgii Ls äsmarars (oap.4) ?i a params- 
trilor äomararii automato (oap*^) ss ästsrmina posibilitatzils 
Ls äsmarars als looomotivslor, aäioar

- variatzia IN iunotzis äs timp sau spahiu a vitsssir v(t), 
rsspsotiv v(s);

- timpul äs Ia pornirs pinâ Is. ieșirea ps oaraotsristioa 
äs trao^iuns exterioara limitata äs motorr ^^(v);

- aooslsrahiils in timpul äsmara^juluir a(v) ?i a(t).
Losstoa äspinä äsr
- ior^a äs trao'hiuno limitata äs patinars: stabi-

lita in oapitolul pentru äiisrits oonäitzii äs mors;
- oaraotsristioa äs trao^iuns exterioara s looomotivsi li

mitata äs motor: ^lm(v)r
- tonajul tronului romoroat ?i oomponsntza lui (vagoans oa- 

latori tip nou sau vsobi, va^oans mania, tnanspont minsnsu, ois- 
tsrns sto.)z

- trassul parours (aliniamsnt, palisr, pants, ramps.ounds).
Rssistsn-Hsls la äsmaraHul tnsnunilon äspinä äs ultimslo 

äoua oonäi-tzii.

Z.1. ^ontsls rssistsnts la äsmana.lul tronurilor

^or-ha äs rssistonha a trsnului (ir^) ssts oonsiäsrata rs- 
LUltsnta tuturor iortzslor oars so opun äoplasarii întregului oon- 
voi, aäioa suma rsTistsnhslor totals als looomotivsi (!^) ?i va- 
Csanslor (R^.)r

lM (Z-l)

In iuno^is äs rssistsnhsls spooiüos, rssistsn^a totala a 
tronului ss ealoulsasa astisl Ilool , Il^7l

hr- V 0.2)

unäsr
r^, r^^. rsprssinta rssistspha spsoüioa la msrsul in pa- 

lisr ?i aliniamsnt a looomotivsi, rsspsotiv a 
vagoanelor II7/IMI, sau (Aoi
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- r62is1i6i2tza Lpseikioa la sOOslsrars 2 losomo-di- 
vsi ?i 2 VaZoaNolor IlVMl ,

r^» ^oV " 2?02is1l6ntza spsoiiioa la Dsrsul 122 ourda 2 looo- 
D0^ivolor, NSSPSO^iV Q Va§0ans1or ^I/Mj ,

2?^ - rssisksnha uai'O2?i^L rLMPSloi?
0^. - ^rsutrstisa loeomolivsi ?i 2 vaC0Li2s1or iMl.

VÎQ puno^ul do vsäsrs Ql rs2is^si2^slor Ia inainkars 112 ps- 
rioaâa âs âsmarars 20 âis1iin§ ^roi ^226 (^i§.Z-I):

- sDUlCsrsa ^rsnului âin los (r^)r
- prins psrioaâa Q miyoarii âs âomarao 6.UPQ snul^orsa âii2 

los, plnL la nsrsul 3^^11122^ âil2 PMIO-Kul âs vsâsrs al rS2is- 
^sntzsi la Lnain^ars (r^)r

- mi^oarsa krsnului 112 nsrs siad11i2a^ P1NQ la vi-btz2a âs 
sokLIlbru (r^, r^).

z. I. I. ^S2is^OI2ha sosoiiisa Is snulf^srsa âin loo 122 ali- 
nisnsn-k yi nslisr

^S2ÎL^0Ntzs LPSOUÎO^ Is LMUl^SISS âlN IvO 6Lt:6 âs 2o-Zo 
Vl/My âLOQ -bOslS VQCOLQSlS Linh PULS Lu M2.YOQ17S 112 aosls^l 1^Imp 
ll22l, ^katzL âs 1,^-2 ^/M sL^ 2?S2Ul^Q psn^ru V -- 0 âln ^oi'lliulsls 

P612-bl?u morsui LtrLdIIl2Q^ (z. Zo ) . . . (z. ) .
Iî62lsdsi2^Q in'diw.pIna-bL Ia Lmul^orsa °di?OnuIui âîn IvO SLt^s 

6UpS2?lO61?â 7?S2lL^SQ^Sl Ia Vl1rS2a âs ^-lo I^l/r2 , âspll22112â 112 
spsslal âs L^arsa LUpra^stzsIor 112 son-daot-t OU2ii26^i-^U3 (/^^)» 
dai2âa^-?Ii2a âurat;s sdatzlonai?!! ^u2?oIi2L ps osls (To)'
?SI2-bl?U LMUl§S2?SQ âll2 los Ln QlInlQMSNil ?I păliși* 2?02iL^SI2^L LP9- 
sl^Isa 36 sxprlviât

-V- <?-->

In l loo-lklC.I. ID I ?I ll?2,^I^. IZ-^I SL-dS 2?SP2?S2OI2^L'dQ va
riația OO6^ioisi2^uIui /<.^(v) psr-bru iQMrs OU OU2ii2shi ?i rul- 
Dsutzi âupa rs2Ul1)ai'sIs sxpsrimsnIiLls. als lui I^S^I-OV ?i a 
'bsorisi IiiâroâinamiOs a ui2§srii.

l>s da2Q QOSL-kor rs2Ul^a-ks Ii-«I.Xo^orOVL^. a s^adili-k rsla^ia 
^sors^isa âs saleul a rs2iL^si2-tzsi apsoi^iOs la âomsraZ 112 i'unO- 
-his âs viLOO2ihadSQ ludri^ian^ului ())), vi^s2a (v) ?i ^su^a^sa 
oonvoiului âs VL^oans (6^), pon^ru va^oans ps pa'kru osii oars au 
ou^ii âs osii ou rulcisn^ir

BUPT



- LZ -

Rssuliaisls isonsiios ?i sxnsnimsnials au anaiai oâ la vi- 
isss Diei ^i Ln spsoial Ln timpul smulZsnii Lin- loe nsLisisnhs- 
1s sind mult: mal miel Ln ouiiils âs oslo ou nulmsntzi ll^^I, Ilo4l 
âsoLi Ln osls ou ousins^i.

I^a vskioulsls ou ousinsji on6?isnsa sudsian-hiala a nSî 
sisisn'hsi ou iimnul âs siahionans (i^) ss pnoâues in pnimsls ^o 
minuis Ilo4l. Osnosianils Laouis âs V.L.Laâi^ian l147l au anâ- 
iai oâ nssisisn-ha spsoi^ioâ la âsmana^j âupâ o siatzionans âs ^o 
minuis la ismpsnaiuna minus L^jun§s la 24- N/M , ian âupa 
60 minuis âs sia^ionans Ln aoslsayi oonâi-hii, nssisisntza spsoi- 
^ioâ aZun^s la ^6 H/M . ^osasia anaia oâ âupa un hi mp âs sia- 
tzionans mai mans âs ^o minuis in^lusn^a iimpului nu mai ssis 
ssmniiioaiiva.

ksninu va§oansls âs man^a nssisisn^a spsoi^ioa la smul^s- 
nsa âin loo ss poais âsisnmina asi^slt

- Lupa l5I ?i Il22l t

-- 11.2 - o.oZ tzo (Z.5)

1s o ssiolnâ ^0 - 12o...S1o kM/osîs
- âupL lLI,l1o4l yl ll9S! '

r - lN/IMi (z.e)

Lonmula ^olosiiâ âin anul 1969 âs oails ^snais sovisiios.
vaoâ iimpul âs siatzionars ssis mai mio âs ^o minuis,ns2is- 

isn-ha spsoiiioa la smulCS-osa âin loo vaniasa inhns valonils 
yi (^i8'?-1), oonsspunsaioano lui i^- O ?i i^-- 2o minuis.

Valoansa ss âsisnmina psninu v -- O âin ionmulsls oo- 
nsspunsaioans msnsului siadiliLai, ian oaloulsasâ âin
rslahia (Z.6).

I'sninu sia^ionani âs sounia âunaiar O < i^< ^o min, in 
lls^-I psniru oaleulul nssisisntzsi spsoii'ios la smulCsnsa âin 
loo Ln "oașul ouiiilon âs osis ou ousinshi ss pnopuns formula: 04l

^8 " ^so 2o 0-7)

V. Iia vsdioulsls ou nulmsnji nsriisisn^a la smulCsi'sa âin
loo ssis muli mai miea ^6l'.

o-») 
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skadilika PS da2a rs2Ul^aii6lor sdhinu^s la inslul sxpsrimsntzal
a1 ^«H.I.I., aLop^alia Ls sails israt:s sovisilivs

Oosiision^ul LspinLs Ls nun^rul va§oans1or Lin t^rsn, a- 
vinä valori suprinss intiro 1^ - 1,8 psn^ru n - 1 va§on ?i Ic^, - 1 
psn^ru n>? VL§osns Ilo4,^ad.Z-lj.

la VL^osnsls SU rulmsnhi in limi^sls ^smpsra-durii msLiului 
amdianl: (-l^o... 4-2oO()) Lura^a Ls s^atzionars nu in^lusnhsasa 
ssnsidil rs^is-ksntza spssi^isa la Lssprinäsrs llo4l,l166j, sars 
LS poat^s saleula SU lonmulsls psnliru msrsul s^adiliLa^ la V--O.

z.1.^. irs^is^snia snssi^isa la smul^srsa Lin los IN ramvs 
sau nan-ks ?i rs^is^sn-ha spssi^isa 1s assslsrars

la msrsul unui vodieul PS o rampa hrsduis învinsa ?i I»s2is- 
trsüha suplimentara La1:a Ls somponsn-ka Msuliätzii sals ps Lirsstzia 
Ls Lsplasars.

Rssis^sntza spssiiisa äa^a äs ässlivi-bahi ss-ks numsrie s^a- 
1a eu Lsslivlhahsa Ilooi,ll^^Ir

- 1 l!2°^ r l^/iMl (Z.9)
la pornirs -brsbuis sonsiLsra^a ?i rssisksnha spssi^ieä 

La^ori-da aesslsra'hisi. In (191) assas^a so salsulsasa Ls-d^slr

-?â -- 1o6 s lls/Ml O-Io)

psn-bru a lm/s I ?i

a lN/Ml (Z.11)

psntzru a l^m/l/minl-
In ll^8l psn-bru rs2is^sntza 1a aseslsrars ss koloss?trs for

mula

-- s(1 e) kN/IMl (Z.I2)

unäst
a sstrs Lssslsratzia in lm/s^I

s - oosiisisn-k sars tzins ssama Ls massis in miysars Ls ro- 
-batzis (s -- o,sZ - o,1 psn-kru va^oans ?i s -- o,1^ - o,Z 
psnliru Iosomoi:ivs).

Ou asss^sa

^i- - o,Z) - 1Z2 ü lll/Ml (Z.1Z)a^u i- »o^
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^9 3-2. k^eristeote specifice soplime^toi'e 
lo smolges-eo cli^ loc.

^ig.3-1. s^ore He cuicui ole ^isteotelol' 
specifice lo clemo^ol-eo tkeooloi.

^ig.3-3. Vor-iotio w^isteotei specifice lo smol^er-eo clio dc co 6eclivitoteo, peot^ cotii cle 
osii co sotmeoti: o) opo^ote 6e t^octiooe ?otiose.

b) opoi-ote üe ts-octiooe clestiose.
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" dTZI ad * - 112 s llVDN (5-14)

I^snknu knaotziUNSQ âîsssl Hi sissknîsa in sldll sink äaks 
NSLiSkON-hsIS snosliiss Sans însluâ akik ns7.îsksntza la assslsna- 
rs, Sik Hi N02îsksntza âakonîka âssllvikatzll

n -- n^ lll/IMl (Z.I^)

^ssskoa sink pnsssnkaks Ln kadslul Z-I ?î iî^una Z-2 in 
iuns-HIs âs islul knsnului Hi âssllvîkaks.

ladslul Z-I
ValonIIs no^îsksnhsî 2? - T?"* n^ sü/Ml, âupa sidll

i l?r°I 0 5 Io 15 2o S5 5o 55

^NSN 
sLIakonâ e,s 11.5 16,5 22 ss.z 54,5 4o,6 47

I'nsn 
mania ^,5 9.5 15 SI.5 ^3 54 4o 46,5

In llo^,kad.Z.2 I asssksa sink äsnumlko nsLisksn^s supll- 
msnkans kokals Ia äsmanans.

IN sl26> , ukili2inä dldlloxnaila s^-ol SS NSM6SSS asssks 
äaks su äsossdinsa sa sls sink luaks in sonsiäsnans ss (n^ 
nsLlsksntzs l2 sssslsnsi's ^linä SSNSiÜSi'SKä ssnsnsk äups ^Si'MUlS- 
Is (Z.IZ) ?I (Z.14).

lîsLîsksntzs sxsellîss noksls Is sQulCsnos äin los ssksr

^ks ^s l^/Ml (Z.I6)

vomlkskul VZZ sl OW llo^l pnopuns ^olosînss ui'mLkoansî 
nslatzîl âs sslsulr

(Z.I7)

in ssns ssks sos^lsisnkul âs Krans?ormsrs prs2snkak in ka- 
dslul Z-2.

I.S L.H.O.I'. psnkru vsliîsulsls ou aparsk âs krss^îuns ?1 
oîosnlrs âlssonklnuu, enlsulul rs^lsksntzsî kokals Is âsmars^ul 
ps ramps ss ?sss su ?orviulsls ^lo^-I r

— psnkru äsmsrsrss krsnurîlor âs mania;

7 mm/m t r^ -- Z.S79 * v,662 i (Z.I6)

I > 7 mm/m r - ^»2? * ^o77 1 (Z.I9)

BUPT



- 67 -

- psn-dnu âsmanansa insnunllon âs psnssans:

l < 16 mm/m t r»^ - ^»^62 -»- o,662 l (Z.2s)

l > 16 mm/m t n^ -- 2,Z7 1,o77 1 (Z.2I)

Iri il§una Z-Z ss^s pns2sn^aia vanlatzla nsslsisn^sl n^ na- 
psniaia Ia elnll§ul loeomo^lvsl psninu a - O. Rs2ls^sntza 
ensyis mal nspsâs âsel^ âsellvliaisa psntrnu eâ in ea2Ul namps- 
lon manl Hoeunlls s^ mleysnsa2a, tronul nâmlnlnâ a^ahai âs I0- 
esmo^lva slo4l.

Z.I.Z. irs2lsisn-ha spselilea 1a msnsul âupa smul^snsa 
âln los

vupa smul§snsa âln loe euillls âs osls nsel ss lneal2sse 
hnsp^ai, seaâs vlseo2l^atrsa ludnsilan^ulul yl nsslsisntza Ia 
Lnalniâns.

?sninu eu^llls âs ssls eu eu^lnstzl eonelu2llls âlisnl- 
tzllon esnestra^onl nu sini: aeslsayl.

Osnesia^onll amsnleanl slo4l,slZ5l anaia eâ ns^lmul isnmle 
al euilllsn âs osii ss siadlll2sa2â âupa km - lanna Ia oO() 
yl âupa 16 km - vana.

In l94> , lls4l ss pnsel2sa2â ea lnstzadlll-ba^sa ^snmleâ a 
eulilsl âs osls ss manllss^a numal lanna yl nsslsksnha ss stiadl- 
Il2sa2a âupa 27 km âs msns.

/^I^l esnes-kâ-bonl sZ7l eonslâsnâ s^adlll^ansa ns§lmulul tisn- 
mle âupa 4 km - lanna yl Z km - vana, nsâuesnsa esa mal lmpont^an- 
bâ a ns2ls-ksntzsl ^âelnâu-ss âupa naneunZsnsa a Zos m.

In lZo> yl lls4l ss eonslâsnâ ns^lmul s'kadlllsa'b psnt:nu 
vaCvans âs mania âupa paneun§snsa a 4.km Ia vagoansls Lneaneais 
yl 7 km psntrnu esls Cvals. Ls s^adllsy^s nsla^la âlnins ns2ls- 
'dsn'ha sxselilea ln ns§lmul siadlll2al' âs mlyeans ln allnlamsni 
yl pallsn, n^o ns2lsisn^a spselilea lmsâlai âupa ponnlnsa 
âln Ise poninu > I L ln iunetzls âs spatzlu! paneuns s lkm!, 
eonslâsnai; âln momsniul smul^snll âln loe:

^âp " 29H ^vp

V. I'sn'knu euillls âs oslo eu nulmsn'hl ns2Uliais1s sxps- 
nlsn-hslon siseiuais âs ?. äsiakov ^6l ana^â eâ Ia ismpsna-buna 
msâlulul amdlani âs 20^0 ns2lstzsnha spselilea Ia msnsul âupa 

smul^snsa âln loe a va^oanslsn ps pairnu osll eu nulmsn-hl ssis 
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aossa?! ou oso. äs Ia msnsul s-dadlli^.a^.
I^sninu altis trsmpsnaiuni 26 PI«0PUN6 ikolosinsa L'oi'mulsi (Z.22) 

ramininâ oa in ooniinuar»s, ps ds2a 2?Q^uIiiL^oIoi' osi'os^anilOi' ou- 
tziilon âs osis ou nulmsntzi sa ss s^sdälsLsoä o nslatzis pnopnis 
aoss^ona.

Z.I.4. ^S2is^sn-hsl6 SVSoî^îoS Ia msnsul sdadili23^ iN 
sliniamsn^ oi valisn

irs2is^sn^sls spsei^ios eans âspinâ âs ioan^s multzi i'aolioni, 
sinh âahs âs ionmuls shadilihs sxpsnimsnhal. DIs sinh âs o âivsn- 
sihshs ^koanhs mans, ^onmulsls âs oaloul avinâ âi^snihs ^onms,âu- 
PL oum unmsa2ar

Lonma ^onsnala ^iinât

^p ov (Z.^Z)

unâs:
a, d, o, â nspns2inha oos^ioisn^i âshsnminahi sxpsnimsnhsl.

^s2ishsn-hsls Ia ms^sul s-ksdili23^ si looomo^ivsloi?
Ls ^olossso iis ioi'mulsls s^adilivs ps osls sxpsi'imsul-LlL, 

Lis âis^sms slo rssis-bsuhsloi» in ^uno^is âs vî1iS2L.
ksn^nu looomo-kîvsls âîsssl-slso^nioo yi slso-knios» Ia msn- 

sul in rs^Im âs hnaohiuns, Ia oaîls isna^s sovisiios ss I'slossotrs 
rsls^ls llool , l!S2! ,

-- 1,2 -i- o,o2^ v -,- o,ooo16 sN/IMl (Z.2^-)

Oails ^sna^s ^nanosLS, psn^nu looomotrivsls slse^rios in 
rs§Im âs inaotziuns, ut:iIi2S22a formular

-- 1,25 o,o1 V o,oooZ75 lN/Ml (Z.25)

Iia O^ir, psnt^nu loosmokivsls âlsssl-slso^nîos 060-VL ?I 
060-V^I ss iolossy^s rsla^ia sldll r

- °,ZS 6^ . 0,^ L(^o > lââ! (Z.26)

Ian psndru looomo^ivsls Lissol-^ILnauIIes sldll r

V40-ML , -- o,Z5 cr^ 0,^ L(^îî^) lâsNl (Z.27)
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o4o-VW , - o,Z 6^ o,6 L( ^sckN (Z.2S>

o4o-VM , 259 * 2,^7(K2 säsI7l (Z.29)

!n eanor 0^ sMl r>spr»02indL §nsu^sis3. loeomo-kivsi,
L - snis ssehiunii ^Qsnsvsnssls s loeomo^ivsi, 
V lkm/kl - vi^S2Q äs eineulshis.

D. ^S2i3^snhsls Is noneul 3-k5<diIi2S^ sl vs^osnslon 
In esleulsls äs insehiuns ss iolossse äivsnss ionmuls äs 

esleul, mal insevsn^s iiinä llool , tl^I r 
- lonmuls lui L^nadlt

- 2 * (o,oo7 ->- ^)("-^ ^) l^/Ml (Z.Zo) 

- loNDNlL lui Lsn^dol^t
-- L bv i- ^(n 2,7)L(^ ^) W/Ml (Z.Z1)

- lonmuls. Ins^i^u-Kului äs struäii ?1 esnesiäni sl U.I.Fe.1 

- L l^/Ml (Z-ZS)

in eanst v yi skm/kl nspno2in^L vi^62s äs ei^eulahis, nsL- 
xse^äv nn 3xon äs vä^ssL äsxlnLlnä äs vI^S2s ?I älnss^äL vln^u- 
lul,

n - numänul VS^SLNSloi* äin ^nsn, 
a,d,o - eosHsisn-häi SLQS ^In sssmn äs ns^uns. InsoL^II 

(euLlnsi-I, losn-bs ske.),
D - sosllolsnl: ssns Hins sssms äs liipul vaLvsnsIoi« äin 

knsn.
In lonmuls (Z.Z^) vslonils lui n ?i m psnlinu vsCosns äs 

sLILtzoni sin-kr
n - m - I9^v psn-dnu VS§SLNS PS äouL SLii,
a D -- Z^so psn^ns VLCssns ps ps-bnu osii iip vssni,

-- 1,65» D - 4ooo psn^nu va^sLns ps ps^nu osii -kip nou.
Oorüpsninä nsLUl^s^sIs eans ss sdhin eu konmula (Z.Z^) psn- 

1:nu VS8SLNS ps ps-bnu osii -Kip nou psn-bnu monsul s^nbiliLn'k Is 
v -- 0 eu esis äs^s äs ionmula (Z.6) ns2Ul^s ea nsLis^snhs spsei- 
iieL äsis äs (Z.Z^) pnopusL äs Ins^ikukul äs sliuäii ?i esnes^Lni 
ni Uinisisnului äs ^nsnLpon^uni äin KM ss ^âssy^s inlins vsloni- 
Is odhinulis eu (Z.6) psn-knu I...I,8.
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Z*2. ^hndilirsn inhsc-i'^i'sn sountisi ds mi^,onrs 2 
hrsnului

Dounhin Conornlä äs rui^oars Ä trenului LS odtzins din hso- 
rSDL snsr^isi einohios:

dL -- dl (z.zz)
oonsidsrind hrsnul on um sishsm äs oorpuri in mi?onrs âs hrnns- 
Intzis su unols pLrtzi in rohn^'is. ?ro^sLoruI I.2L§LnsLou in 
lie9,pn§.I2II pornind ds In rsln^ia (Z.ZZ) aZun^s In soun^iar

dv 
dir I000 

C

rr
(1-»- 6^)

SAU
äv -L ^0" 
äd )i 6^^ (z.z^)

unäs«
löööEl^ffl "

Rslntzin (Z.Z4) sorisn IN ndnhsri ndimsnsionnls ans lormnt 

(^ P*1)v - ^(§01 - O-ZS)

SU oonLhsnhsIs Il69,pL6»r
Oy 

's^ _5^rd 
'Iu dv E dv

V

§
?1 I-v - —?----- 22------(Z.Z6)

v v 
^nl- dv " 7)v -I

odhlnu^n prin lininriLnrsn iuno^riilor ^(v).
In ^I^ol pro^sLvruI ä.I>opn propuns in^o^rnrsa soun-tzisi ds 

miyonrs Q t;rsnului Lud lorDnr

dl- ^i " (A»Z7)

in oarst
— . .0,—., rsprsLinhn iorhs. Lpsoiiioä ds hrnotziuns

rsprsLinhn rsLiLhsn^n Lpsoi'kieä hohnln n hrs- 
nului

r^ - rsLishsnhn dnhä ds dsolivihn^i Ill/Ml
r? - rsLiLhsn'hn Lpsoiiion dnhorihL ourdslor I?ool

- lor^n Lpsoiiion ds Irinnrs 15^ol

- ooslioionh onrs dspinds ds insr^in mnsslor 
in miyonrs ds rohntzis prin Vs .

In lloo.hnd.I^I so dnu vnlorils ooslisisn-hilor )li ?i ^lin 

lunotzis ds Islul oonvoiului ds vn§onns ?i honnZ.
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ksnhl'u NSLvIVLNSL seuLhiSi IN llool ?I Il^Zl LS propun 
mal mul^s ms^oäor lins^s, Isdsäsv, Os^^Ionov, 3^LnîLlLvîue,ms- 
^oän vI^SLsIoi' eonL^ZNt:9 LÄU n înlisi'VLluIuî äs -Kims eonL-kLNd.

In 115^1 26 NN62iN^â o MSlioäL NUMSI?ieâ äs NSLolVQNS L 6- 
ous^isl mI^eLrll ^I'snuluî nyliesdilä PS osIeulL^osns slse^oni-^ 
ss, äaträ sud ^onms

Z2-1- (Z.ZS)
âs ^iv

îo oars u rsprsslvdä kortzs rs2UldLQi:â spsol^ioä, propusa sud 
kormsr

u - -»- 1- -»- -»- s^v a^v^ (Z.Z9)
?1 12o km.dr/d^r.

^SLUlIlL^SlS od^änutrs pnln esis äouL vsnlan-ks QNLllLL^S 
In ll^lr

- lolSLärSL äsi'iVQ^sI In1)ll In rspon-b SU änumu! (pninel- 
plul ^LN^SN-bsIon) 2LU

- äsnlvn^s x>6ni:nu vslonnss Dsäls (pnlneîpîul eoanäsl^, 
sln^ apnopln'ds äs esls od^Inulis pnln ms^säa irun^s-Xu-d^L, InsL 
eu un volum ^säuL äs ^împ-ma?InL.

KsLUl^a^s sis in^sCnLnäl seUL^äsi äs mlyesns s 'dnsnuluä 
slntr pn62snds1;s in llo4> , ll^8j , IlLlj, Ildll unäs psn^nu esleulul 
äspsnäsnhsä äs v!t;s2L a seeslsna^lsä: a(v), timpuluir 'k(v) ?ä 
spahiului: s(v), L-su lolosä^ loi'mulsls pnsLSn^n-ds in -tiadslul 

In esls es unmss^L ss pnsLin-kä ms^väles äs onleul ?î i'SLUl- 
'katrsls odtzinu^s in luenai'ss äs IstzL.

k. I'une'dîs A - L-s äs^si'mlnst: äln nslatzlat

äv _n I>i vv i 5__/1a - ätz - IoL(O^ 6 ) km/- j (z.4o)
i» V

In oans I' rsprsLinl-L:
vsi?Isnt:s I sau vnnlsn^a 19, säleL lon^sls äs trrLehiU- 
ns IImIi:L^s äs pL^Insns, enns, äs sxsmplu, psnlii'u lo- 
eomokivs o^-o-VM - i»s§Im ^rsu su sxpnsLills (v.enp.^)r

-o,o7S9-v^ -<- 4.6648.v^- S1o,I289.v 17425,71 (Z.41)

^lo19 o,o277-v^- o,o794.v?- 21,o725-v > 8558,54 (Z.42)

lortza äs iri'setziuns IlNlt:ai;L äs säsrsnhL,
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7.9 
v 44 Oi, (Z.4Z)

âs bnae^luns llml^L^L âs nisdsn Sans psnbnu 1o- 
oomoblva o^o-D?IO - ns^lm ^nsu, a l'osh âsbsnmlnaba sub ^o^DL 
(v.sap.^)r

... > ^10^0, (Z.44)

- ns^lslisnha losoNS-klvsl îs msnsul in allnlamsnb ?l pa- 
llsn, sans psn-dnu losomoblvsls âlsssl-blânaullss ss oaleulsaLa 
âln nslai-lUs (Z.^7). - - (Z.^d)r

0^ - ^suba^sa 1ssoQ0lrlvsl ;
- 8^subat:sa sonvolulul âs vatzoans lMj z

n^ - nsslsbsnha spssll'lsa âaba âs âssllvl-bâtzl (nsl.Z.9);
n^, - ns2lsbsn^a sxosl^lsa dv'balâ a va^sanslon Ia Dsnsul 

in allnlarnsnb yl pallsn (nsl.Z. Zo... Z. Z2).

L. ^unQ-hla li - ^(v) s-a âs^snmîna^ âînr

^oc-1

Ln osrsr
(Z.45) '

b rspns2în^â timpul ln sseunâs;
v - vlbssa in I^m/bl;
a - aosslsnahla în Im/s^I, âsbsnmlna'dâ an^snlon.a - ^^(v)^

In^snvalul âs -blmp âs la vl^ssa la s-a âs^snmlna^ 
ou nslahlar

lsse, (Z.46)

lan timpul âuxa eans s-a a^uns la vl^ssa

z'
) V. (A'^7)

0. ^uno^la 3 - .^^(v) L-L obhlnub âln ln^s^nansa sx^nsslslr

â3 - , I°H (Z.4S)
O,e)^L

lan spa^lul sonsspunLakon vl^vLsl r

S^i - ------âv
(Z,6)^L

Imi (Z.49)

Osloulsls L-su slsLtiULl: psnl!i?u looomo^ivsls âlsssl-tilârau-
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Ileo o^ir o^o-DIIO ?i S^o-VM in mai mul^s vai'iLM^s Ls liONL^s ais 
convoiului Ls va^oans, LsoliviliL^i ?i Li^si«i^s oonäi^ii Ls uis^o, 
acsotrsa Lin unnil in^noLu^s pr'in io^^a Ls rraohiuns oaloula^ä la 
limiia Äs pa^ina2?0 ^l^(v) (v. oap.^).
. ki'o^i'QMUl Ls oaloul psn-dnu oaloulalorul slso-kronio oii'i'io 
^slix 0 ^^6 Ls la Osn-bnul Ls ealoul al I. ?. "l'raiQN Vuia" ^imi?oa- 
ra a iost- inkoonih in liindaZ ?OIî?irM.

îîs2Ult,a^s als calculului ain^ pn62sntra^6 IN ^adslsls Z-Z, 
Z—4, Z-9 ?i ii^ui'ils Z-^«..Z^1o. InLicii accslsra^illon Lin ^a- 
dslul Z-9 ?i al ^impilon ?i accslsr'Q^iiloi' Lin ^i^unils Z-6 yl 
Z-lo 2?sx»2?62in-da valoansa vi^sLsi la in'dsi'Lsc'tziQ lui ?bä 

I QU ^. . »o lD
z.z. Oonaci^a^sa Ls accslsi'ai'o a locow.otiivsloi'

ksn^ru canacisi'iLQi'SQ eLpasl^Lhil. Ls aseslsnsrs a Iseomo- 
hlvsl ps ILn^ä sssslsT's^llls momsntrsns prsLSN^a^s ss esleuIsL- 
2a asesIsi'stzLils msLll LupL eum ui'moa^L >16^1 r .

a) ^sosIsi'Q'hlQ msLls rvps^^Q^L la LUpnLkaha Lla^namsl v(-d). 
li'vr'tza Ls hrashluns l'o yl rs2l3^sntza 1a lnaln^ars ss Lnloeu- 
Isse vu valorlls lor msLIlt

- V - V- s IllSX s msx
- —^- X ?^(v)äv ?1 ir^ -- ------- X !î(v)âv (Z.!)o)

° ^mruc ->o ° >>o

vsrs LS odhln äln rsls^lllo (Z-5o),(Z.^o),(Z.^1),(Z-^2),(Z.SY) 
(Z.ZZ).

Ou aossliSL LS salsalQQLa aesslsi'ahla msLIsr

" 1o§
^s - 
Ol. (Z-^1)

Lv osrs SLtzs r'^^,

d) Leeolsi-s^j.1. msäll i-o2ul^s^o 

^msx
--1 ° °»«- °

Lin rslatzii oinswa^los.
v^ 

msx 
^^msx (Z.5S)

e) ^oeslsratzla DsLis rs2u1^ada Lin api'sximarss eundsi v(^) 
prin L^oap'bQr

V -- s^.î- O-5Z)

1-r-ssâ asdkol os srllls kls s^Lls (v. Z.-1I).
6u aessL^L oonältzlo oalsulul spahiului, âs âs^Lr-si-s cu îunc^lL
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ssur

î; ssu eu âLs§rsi23 rsslä v(d) ââ scslLyl i-SLUldal:« 

^WSX " 2 ^OLX'* ^WLX^WLXE ^^) (A»^)

xs^i-u, 2^ - v^/t-1 r.S2Ulî-L»

(Z-55)

(Z-96)

S-su ealoulsd seeslsrs^llls snsllrsis yl hsrmsQlZ. osesssi-l 
rsprsLSQ^Lril eurdsl âs âsmsrsurs în vslorl sdsoluds s!65' ,

(^) - t(^-) ?L - k(^-Z-) 

DLL DLL DLL DLL

Lau 
° k^->

DLX DLX DLL

Ls odtzLast 
V . âh « MLL WLL

DLL I

uaâst
V

^-- - 1 , V- j(i *

(Z-S7)

(Z-56)

(Z-59)

(Z.6o)

(Z.KI)

6ui?da âs âsmarars in valori adsolutzo os^o roprsrsutzadL iu
^i§ura Z-1^, iar aoesloratziilo La Z-IZ.

Ls odsarvL eL apar âi^oraatzs svrooiadils La^rs âikorilis di- 
puri âs aoeslsratzii» essa os LassaDaL oa Ia svaluarsa ospaoi^L^ii 
âe aoeslsrars a looomo^ivslor ori^srîul oars ss s^adilsyds drsduis 
sa ss rs^srs Ia ua aauDi^ L'sl âs aooslsratzio.

äooslsrahia D0Dsat:2aa a» ealoula^â La 8 Z.^ ?L rsprsLsada^L 
LDprsuaa ou esIslaHrs aoeslsra^LL La LLgura Z-1Z, ars valoarsa 
esa mai mLoa. I!a sxxrLma aâsvLratra eapaoL^a^s âs aeeslsrars a uauL 
vsdieul.

BUPT



Oapitolul 4

Mi in

4-l- varamotrii dsmararii

Intro tondin^slo aotualo ds psri'sotzionars 2 ^rLMSPorbu
lui feroviar partor narirsa vit02si äs eiroulatis yi Lmdu- 
natatiroa oon^iortului oalatorisi.

Lporiroa vitsLoi äs eiroulatis ss odtzino prin märirsa 
aoesloratisi, iar ooniortul ssts invors proportional ou dsri- 
vata aoooloratisi Ilo4l, >1^6,, (1ZZj, 1611.

Vin satisiaos^sa oonoomitsnta a oslor doua osrinhsr
- rsduooroa timpului äs dsmararo, in spsoial.in 0L2ul 

trsnurilor âo psrsoans eu opriri dsss sau manovrs ?i
- - imdunatatirsa oomoditatzii oalatorisi, prin mioyorarsa 

yooului transmis oalatorilor, rsLUlta eonditziils nsossaro unsi 
1s§i äs dsmararo:

* 
. aooslsratis maxima
. dsrivata aooslsratioi minima.

^os?tia oonstituis paramotrii domararii oaro ss vor ana- 
lisa in eontinuaro.

vooomotivslo disssl pol: rsa1i2a aooslsratzii ds o,1...o,6 
m/s^ Il^6l , ll^8l ; ponkru domararsQ tronurilor ds maria aosstoa 
sint o,1^.-.0,^^ m/s^ ld?I, Il^^I , dspinLind ds tipul loeomoti- 

vsi, ds tonajul ?i ^slul trsnului-
vn studiu al aoosloratiilor la dsmara^) a ^ost prossntat 

in oapitolul Z.
vontru o garnitura ds va^oans aooslsratziils 1s dsmaraZ 

sint diiorito in lungul tronului. In ll14l ?i Ill^I so studia- 
2a propa^roa ^ortzslor 1on§itudinals ?i s sooslsratiilor in 
proossul trsnsitoriu ds pornirs, traotiunsa ^iind roali2ata ou 
Z looomotivs slsotries oars dssvolta o ikortä do traetiuns ds 
6oo..".8oo IM in eursul a 2...Z ssounds, tronul avind 66 va§oa- 
ns ps 4 osii.

Vs2ultatsls inosroarilor oiootuats ds institutsls ds osr- 
estari soviotios !.I-I.I.I. , V.I.I.I. yi H.I.I.M3 arata oa 
iortzols lon^itudinals orsso ds la 6vo IM la primul va^on, la 
looo IM la VQConul ou numărul 49 yi la lloo IM la vagonul 6^, 
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iar aooslsratziils LU rsspsoi-iv valorils m/s z 7 m/s ?i Io 
m/s^. ^ossi-sa âspinâ âs oaraoi-srisi-ioilo apsrai-slor âs i-raotziu- 

ns âini-rs va^oans ?1 âs Zoourils âin-drs aossi-6Q.
^Ids masurai-ori sxpsrimsni-als au arai-ai: oa IN sxploai-arsa 

vskioulslor PS ?ins valorils paramsi-rilor âomararii sini: muli: 
MSI mari, proâuoinâ P6 1Ln§a inrâui-atzirsa oonlordului ?1 soli- 
oii-âri âinamies suplimsni-ars IN si-ruoi-ura âs rsLisi-sn'hâ L vski- 
oulslor yi 03.11 1^71,1611, asi-^slr

- osrosi-arils srTporimsni-als pr62sni-ai-s In I6ll LU oonsi-a- 
i-ai: valori ^oari-s mari als variahisi sooslsrLtzisi (âs -- 6,2 H MLX
m/s^ Ia âsmaraZ ?1 10,93 m/s^ Ia ^rlnars);

- in si-uâiils s^soi-uai-s Ia âsmararsa ?1 ^rinarsa vaZoans- 
lor âs tramvai, i-rsnuri urdans yi ms^nou IIZZI s-au oonslâsrai- 
valori euprinss Lntrrs 0,6. ..7,Z m/s^ ?1 s-a i'âout: rsoomanâarsa 
valorii aâmisidils psni-ru âsriva^a aooslsra-hisi âs o,5 m/s^;

- âin masurai-orils s^soi-uatrs la eurdols âs i-rseors inain- 
^s âs oprirsLin s^a^ii llZZl, au rs2Ul^a^ âsrivs^s als aoosls- 
ra^isi âs 1,o...1,2 m/s^ iar la ^rinars 1,o...1,S m/s^;

- la krinarsa âs alarma, psntzru a rsalisa ârumuri âs kri- 
nars su^ioisn^ âs sourlrs ss aHunxs la valoarea âsriva^si aoos- 
lsratzisi âa -- 6 m/s^.

0 âsriva-ka a aoeslsra^isi mioa la âsmaraH mars?^s timpul 
âs msrs, iar mârirsa aoss^sia inrau1:a^9?t:s oon^or^ul oala^orisi.

In I1ZZI sin-k pro2sn1;a1;o nomo§rams ears ara-da inllusntza 
âsrivahsi aooslsra'hisi asupra ârumului âs âsmarao, aooslsra^isi 
msâii ?i vi^s2si, ^aoinâu-ss rsoomanâari psn^ru msn^insrsa si 
in limi^sls unui oon^orm sa^islaoa-kor.

Valorils maximo als aooslora^isi, oars âsksrmina lorha 
âs insr^is os aotzionoasa asupra oala^orilor, sini: 1imii:ai:s âs 
paramshrii oonsi:ruoi:ivi ai vodieulului (puirors inst:a1a-t:â, rs- 
2isi:sn^a la inain^ars, ^out:ai:sa tronului).

Oalatrorii poi: suporta aooslsra^ii mari oars a^jun§ i-rspl-ai: 
la valorils maxims (âoriva-ka aooslsrahisi mioa).

In Ilol ss arai-a ea o aooslsra^is âs 0,297 m/s proâuos 
odossals oLIai-orului âupa IZ d, iar o aooslsratzis âs Z,o m/s^ 

âupa minui-s.
Lxpsrisn^slo au srai-ai- oâ la o variatzis a sooslsrahisi 

âs o,Z m/s^ o marș pari-s âin oalai-ori odossso âupa 1^ minui-s, 
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la 1,^ D/s ma^onidadsa LU "naul âs mans'î, Iar Ia Io m/s^ UN6- 
odils vi^iis.

vs aossa In l^lj ss nsoomauââ oa valoansa maxima a âsni- 
vadsi aoeslsnatzisi vsudnu linausuondul undau ?i sudundau sâ uu 
âsva?sasoâ 0,6 m/s^. .^osas^a valoans ssds nsoomMâada ?i iu 
IlLyI psudnu oails Isnads sovis^ios.

Iu lidsnaduna âs spsoialidads ss §assso puhius âads psu- 
dnu valonils aâmisidils als aooslsna^isi ?i âsnivadsi aoosls- 
na-tzisi.

lusdidudul psudnu madsnial nulaud âlu ir.v.O. l^ll, nsoo- 
mauâa psudnu unmadonii ^0 aul iuospiuâ ou auul 1969 valoni a-
Is aoosisna-tzisi âuuâ oum unmsa?âr

1,o...1,Z m/s , la smul^onsa âiu loo
o,?... o,6 m/s , âupa smul^snsa âiu loo psudnu dnamvais 

napiâs ?i oai Isnads ma§isdnals, valoni oans ss ns^âssso ?i 
în II55I.

In >6lj ir. Hoi>vs1:k prs2ln1:L rocomsnäLrl pi>SLLi>iv^IL 
psudnu valonils maximo aâmisidils als âonivadsi aooslsnahioir 
0,^ m/s^ - psudnu msdnou ou oomauââ audoma'dâ, la vsdiouls uoi

âs ^nauspond iu oomuu undau oans au
m/s^ 

ir
o,6...1,0 m/s^ - psuknu vodiouls âs dnauspond iu oomuu vsodi

oans ss âsplassQLa ps ?ius 
o,6...l,o m/s^ - knausvsnsal ps âinso^ia âs msns la vadosus

âs oals Isnadâ ?i dnamvai

Is.^i âs âsmanans

Iu ii§una 4-1 ssds pns2sudat:â o âia.L'nama §susnala âs msns 
uuâs vania^ia aooslsna^isi (âa) ans âs oiuoi oni valoni âsoss- 
di-b âs wani, oans iunau^a^s?ds eoulondul oaladonilon ?i solioi- 
1)L sdnuoduna âs nsLisdsu^a a vsdioulslon.

/^ossd âsLavau^a^ ssds slimiüak pan^ial âs âia§nama âs 
msns âiu iiMna 4-^ IlZZl iu oans, la iucspudul pnoessului âs 
âsmanaH sau iniuans, aoeslsna^ia a^uu§s la valoansa msocima iu- 
dn-uu iudsnval iiuil; âs dimp.

lusa la siin?i^ul psnioaâsi âs âsmanaH ?i la iuospudul 
Iniuanii ?i aioi spân valoni mani alo âsnivadsi aooslsna^isi.

Liduatzis ssds imduuakahitra xniu ls^sa âs âsmanans pnopu-
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sä in 1611 .
^esasda siduadis avantajoasa âin punetul âs vsâsrs ni 

solieitarii ?i eoniortului eonâues In mieyorarsa aeeslsratzisi 
msâii, esoa es âstsrnina o ^arirs a spahiului âs âsmaraj sau 
Irinars, prseum ?i a âuratsi ealatorisi, paramstru âsossdit âs 
important In mijloaesls âs transport in eomun urdans sau intrs 
loealitatzi apropiats.

Rsalisarsa unși solutzii satislaeatoars intrs eon^ortul ?i 
rapiâitatsa ealatorisi sud aspsetul varia^isi aâmisidils a ae- 
eslsratzisi in âirsehia âs msrs rsprssinta o prodlsma âi^ioilâ-

In Ilo^I eon^. âr. in§. ^1-Od. Ilsa^u anali^sasâ eine! tipuri 
âs Is§i âs âsmarars psntru pornirsa lina a tronului, rsprs2sn- 
tinâ variația vitsssi âs eireulatzis in ^unetzis âs diwp, âupa 
eum unDsaLa: 
a) - panadvla padnsdiear

v^(tz) -- (^-1)

kolosidâ in sduâiul âsmananii ^namvaislon âs eoni.ân.inx.?uneu 
>156j;

d) - parabola eudiear

V^,(1:) - v, (4. S)

o) - ourda eudieat

v.(tz) - - ^2L.^- (4.Z)

â) - eosinusoiâa dan§snda Ia axa timpuluir

s) - sinusoida rapordada Ia o ârsapda siduatra in âisârul unu al 
sisdsmului âs axs âs eoorâonads v — dr

v^(d) - V.1: - - ^2L(d - î" â ^.-1:) (4.5)
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pnopusa âs eon?. §.I.6K.Nsa§u în Ilo4l.
I'nin âSNiVQNSa eslon einei Is§i âs vaniatzis als vi?62si 

S-L11 od^inud Is^ils âs vaniahis als aeeslsna^isi ?i âsnivarsi 
aeeslsna^isi nspns2sn^a1-s în ?i§unils 4-4 ?! 4-^.

In 1-oa1-0 ea^unils eons1-LNl-s1s L-LU âst-snminat- âin eonâi- 
hia ea la 1- - 1-^ (Ii^-4-Z) La ss obcina aeeslsna^ia maxima.

vin anali2a noss^ONL ss vsâs ea panadola eubiea, eunda 
eudiea ?i eosinusoiâa âau valonils esls mai mani als âsniva1-si 
aeeslsna^isi, ian panadola padnadioa, eosinusoiâa ?i eunda eu- 
diea pnsLinvâ vania^ii dnu?ds alo âsnivadsi aeeslsnatzisi Ia 
b -- O. ä ns2Ulda1- ea sinusoiâa nspns2in1-a âs âsmanans
opl-ima** !lo4j.

In luenansa âs ia^a s-a eâu1-a1- sa ss âsdsnmins o ls^s âs 
vaniatzis a aeeslsna^isi Ia âomanaZ tzinînâ ssama âs nsspsel-ansa 
valonilon limita alo aeeslsnatzisi ?i âsniva1-si aeeslsna-hisi 
pns2snda1-s mai sus eans sa â6?snmins pnin pandieu1ani2ani osls- 
lal-bs Is^i âs âsmanans ana1l2a^o.

4.Z. Vs^sa ^snsnala âs âsmana^o

Ls oonsiäsna Is^sa âs vaniatzis Ln t:imp a aseslsnahisi, 
âin eans ss od^ins âsniva^a aooslsna^isi, ian xnin inisxnans, 
vi'dsLa ?i spahiul în lunshis âs -kimp.

Vs^oa §snsnalâ âs âsmanans a(^) ss^s nspns2sn-ka^a în ii§u- 
4—6, ps in^snvals âs t^imp iiinâ âssenisa âs ssuahiilst

a(^) -

în oanst ^,c<

^(1 - oos'^) psn^nu 6 l0; 1^) (4.6)

" c< psntznu e (4.7)

psn^nu C

c/', l" sîn^ oons^an^s oans ss von âs^snmina în os-
IS 0S UNDS22â
X - z(â^) - -dimpul Ia oans ss 

soiâa (se.4.6) ps
^aos ^nsosnsa âs ps oosinu- 
panadola (se.4.7)

I--, (H-. , 1-1 î.) - 1-iwpuI Ia eans ss iaes 1-nsesnsa âs Ia Panait I Din* I^l^
dola (se.4.7) Ia valoansa maxima a aeesls-

(sc.^.S).
In Ii§una.4—6 L—a N6PNS2SN^Q1- ?i âsniva1-a aeeslsna^isi 

âa(l-), als eansi senarii sînlrt
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s'(^) - äs(^) - /

, 0

psrltzru 1:6 o? (4.9)

PSQ^T-U . 4- (4.1o)

psniiru 1:^ (4.11)

ksri^ru ea ps porhiunss 1: 
sâ seaâL eu ei's^si'ss timpului

âs^ivaiia seesIsi'L'tziSi 
^2?sdul6 ea (v.^1§.4-6)

I I MiN (4.12)

VL10LDSL 1u1 î:^ SS âsdsrmlnâ în os1s cs urinsssLr

Io puncdul äs^sr-QluLl: âs - 5(^7-) ?1 s(1:^) - L(1-^ ^)- 

- PLQ^S curdsl sccslsrs^lsl sstzs»

s'(d^.) - Lu--^ (4.1Z)

Isn^sn^s. ears -k^ses pi?in sesLli pune-d su?s seus^isr

- 1 ^LX " - ^) (^-14) .

?1 ln^srssc^ss^ä ärsspds 2(1:) - (v. ?1 rs1-4.1?, 4.13) Ist

^i n.1^ —— (4.15)1 wlv âL^âx

^6N^I»U ps^sdola äsvlns ä2?6SP-dL ^SOCSU^L (c< - v)
la eurds a(^) in pune^ul eoi'SLpun^L^or' lul -- t:^..

I^SO^U «-
^1 - ^1U - - 2^ (4.16)

PL2?LdolL SI*6 UN MLX1M 0LI7S IN ^ICU^L ^-6 SL^O 2^^ (äl*SLpt:L
- e^. sslis ^LNSsnt;L In psa?LdoIä).
In eon^înuai'S ss äs^srmlnL eonstrsn'ksls äin sxprssLils Is- 

§ii Csnsrsls âs âsmarars In ^une'tzîs âs pLes^s^rii âsms^Li'ii 
âs^^)'

Valosi'SL seesIsrL^isi in momsn-kul trrsesrîi ps psi'Ldolâ, 
1s - Z(â>, ssds,

s(^) - 4(1 . d - -e (^-17)

In esrs rsprsLintiL un ^se^oi» âs rsâuesrs LL aeesls-

ratzisi îs momsnliul
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vir» scushis (4.17) ss ob^lvs oc>ns1:sv1:L

I

vsrä.VQ'dQ MQXlmL L aoesISNL^1.61 ans valoansa

(4.16)

(^-19)

(4.^o)

un eonâl^îi

ä»°sx - 

osrs ss obtzlns äiv (4. y) 1s 1; - 2(^^). 

Viv seustziils (4.16) (4.1Y) rssultzs«

v/^ 

^max 

ksn-knu äsLonminansa eslonlalhs eonst^snlis so
âo eon-kînuldalis a aoeslsnahisi ösnivadon aeeslsna-tzlsl Ia 

, âuxa eum unQsa^at 

/^(1 - eos^^^) - -f- / a)

d) (4.21)

e) 

vîn Lessh siL^Oln linier' ss 6.9^si»iii^nL nseunoseu^slsr

(4.22)

vs^6i«ni1.NLNtzîî Sind:

c<-

L - ^1 ^1

21:^ 1 0

- (1^- t:^.)^ (4.2Z)

»(1. -D)

^DLX

^1: ^

*1

1 0

âîn enrs noLUlliLr

Loc- ^) -» d -

(4.24)

(4.25)

^c<-
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(4.26)

ssu«
- H

S1-^ (1 -^)L

5)
Lr-° »i

2b^_ 1 Lo^

(4.27)

(4.23)

äln esrs ss odhinsr

* °E

8-au 6o1)6nm1na1) 1ioat;6 oon3l)an1)6l6 61n 1o§6a âs 6srrianai»6 
p" In ^ano-hlo 6.6 panamo-brll 66manan11 a^^., 

yl ^ao1)0nul 6.6 I»66U06N6 a 6006161.6^161 .

IN 60631) ^6l 36 P0a1)6 00M6N6Q 6 l6§6 66 66DÄNLI'6 6UPZ. 6.0- 
rlntzL P6N^I»U VQloni. L6mÎLÎbll6 sl6 PLNLllio^I'ÎIoi' 66II1LNLl'2.L., tzl- 
riLnâ S6LML 66 00N6Î-HÎII6 I'62^7?lo^1v6 al6 L663^0N6 xN62 6N^3.t;6 
IN 8 4.1.

vdL6rva^l6t I,6§6a 66 6SML7?ÄI?6 PN0PU3Ä C0N6I'L- 
II2662L 0Ä2UNII6 LNQlÎ2L^6 IN 8 4.^.

In Hab6lul 4-1 36 P6I'^IOUI6I'126L2L l6§6L L6N6NLIL 66 66- 
M6N3r6 pl'626N'dL^ä. IN 8 4.Z.

k6N^7?U 6îlk6Nl^6 VLloi'I 6l6 00231)^6^6101? 61n 60UL^IIl6 Io- 
§11 66 D1?OLN6 ?1 P6N1)2?U 6I^6I«1tz1 1)1mp1 66 -dN606N6 66 IL 3lNU- 
3o16L la pL2Qd0lL ?1 68 Ia parabola la 2^^ -- o1). 36 odtzln 16- 
§116 PN626Nl)ad6 In 8 4.2.
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4-1

I^Li'^ieulQeisZi'i Lis io^ii ^SNSI^LlS Ls dSNILI'LI'S

I^QN :

I. 0 (L 
^7-vo ; 0)

I^9§SL rSLUl^LN^L 0b2SI»VL"tzi1

1^- o

^1" äa^
MLX
V1L>7

^9PI»62lLdL iSf^SL 
âS dOIUL^L^S SU L0- 
esiOI'LhiS OOQL^LN- 
tiL.din ^i^u^L 4-1

AoLUl^L 1s§SL u^i- 
IÎ2L^L âs eoni', dl». 
I.i'uneu (0L2Ui L, 
^1§ur»L 4-4)

s(T)

1^-- S(^ r 4uu)

^ä'^LX

Ls odtzins o dio- 
§I»QML LLSMLNut;0Lr»6 
eu SSL p^ovULL ds 
?.s1nL's1d (!ei^.4-^) 
eu dsossdinsL OL 
psn^ru ^0;<^ 

Lr»eul ds pu^Ldolu 
s Lnloeulk eu Li'- 
eul du^ ds sxDi'O- 
SÎL /^(1 - eosout;)

1"^

z

- 0

, I- 2

Lo odtzino Q(t;) do 
LessL^'i loi'w.ä eu 
eui'do eudleu 
eoslnuseldL (^i^- 
4-4 e,d) 

?s Int^oi'VLluI
^);

Is^OL p^e^usL ds 
eon^. /^.1. Od. I^SL^u 
(^1§.4-4 s) dsu? ec 
domsndul

ai'eul ds eosieuso-
IdL ss Leloeuis?t;c

L^e dS PLI*L- 
dolu

I)S§2.Is ds V2i*ÎLtz1s Lis vit;s2si ?i LpLtziuiui IN psrioLdo 
ds dsmLDLZ SS odhin priu iQtrsei'Li'SQ rsiLtziiioi? (4. 6)... (4.6) r
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psridru

v(tz) -- -«-o 1; -»- 0^ psntzru

s)

d)

e)

(4.Zo)

* 0z psntzru

IN eans oonLi7sn^s1s äs in^sssnans LS âstrsnminL LLti^sIr
- la t! - o, V - O ?i i»S2Ul^ar

6^-0 (4.ZI)
î 

- 1s t: -- 5(7^) Vltzs23 sstzs 2LssQ?i, esloulsdâ äin s-
eushiils (4.Zo s ?i d). Ss odtzissr

O2- ZS) ' (4.Z2)

- la 1; -- ^k^ v1^S23 eslsuIa^L eu (4.Zo b ?l e) ss^s aessa?1, 
essa es äs^srmlnLr

°z-r °I * § »I

VsI?j.2^1s în ^irnv.s spahiului rssul^s âin inis^rarsa scus-
hiilor (4.Zo)r

^(Z- -° -^) -.- psvdru

S(tz) - , 7^ 0»<: > v-,v L LI
psn^ru

-»- 0^^ -I- PSN^NU

t-e ^Or

1-L

s)

(4.Z^) 
b)

e)

6ons1:2Nt:s1s äs ln^sgrsrs ss odhio pu^Lriä psntzru spstzlu 
volläZ-tzil similsrs su esis psvtzru vi1)02â. Nssul^âr

°s- - Ä- 7^ -lst;»Lxt-. («.ZS)

lS Vi) ".??>

V11:62s sau spatz2.ul ^Insl ss po^ ealeula ^1s äln seus^ll-
Is (4.Zo e) i-sspseklv e) psnri'U äln seus^ll-
Is §sns^2l6 als vi-bs2s1 ?1 spahiului in miyeai's uniform aeesls- 
ra^a, eu aeeslsnahis msäisr

°msä - l—
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4-4. ^S2u1ksk6 odhlnuks

L-L anali2ak variahia parLMSKrilor äsmararii in iunohis 
âs kimp inkr-o MLrs.äivsrsikaks äs oomdinahii Qis valorilor 
lor maxims.

/^skisl, la iisoars valoars L Lsoslsrshisir
^MLX 0,1; 0,^; o,A; ... 1,^; l,A m/s 

s-a oonsiäsrak äsrivska aeeslsrahisi:
â^Nsx - 0,1; 0,2; ... 0,5; o,e w/s^

Li» klsesrs 622«
0; o,I; o,2; ... o,9; 1,o-

S-QU Ln^oomld proMLMS âs osloul în Ilwbs^j ?0kî?IîM, osrs
su rulsvo îs Osn^rul âs 6s1eu1 si I.?.'"?r. Vuls" l'imlyosrs-

Io ksdslul 4-2 sînt: rsâs^o rs^ultzsdsls esleulului. psniru 
slt-ustzis s^^-- 1,2 m/s^, âs^^- o,1 m/s^ ?1 

in ii§ura 4-7 o, Iar IN kadslsls 4-Z ... 4-9, sink prs26nkaks 
slks sikuahil-

In ii^urils 4-7, 4-6 ?i 4-9 s-au rsprsssnkak variahiils 
paramskrilor äsmararii in ^unohis äs kimp. ?<sors2snkarils äin 
ii^urils 4-7 s ?i 4-6 a oorsspunä oa2u1ui äin kabslul 4-1, 
aäioa äsmLNL^ul ss ^nos ou LoosIonQ^iL esrs voriQ^L ^Inlsr.

viL§rLML 4-6 d oorsspnnäs 0L2Uluî ^^2.^ oänä ps in- 
^srvLlol äs KImp ouprlns in^rs varlstzlL LsosIsnL-
'HIsI ssks länlsrä (oQ2Ul 1 äln II§.4-6) ?î äsrlvL^L seoslsra- 
tzlsl eons^LN-kL.

In äls^LMsIs äln ^I^urlls 4-7 o ?I 4-6 o sink rsprsssnkL- 
ks sikUL^îîls einä k^-- k^.,iLr in lî^ura 4-7 d os2Ul k^-k^^,Läi- 
oa pLNsdols vărs rsprs2inkL vsrîL^îL LoosIsrs^IsI ars nn mso-iîm.

vsriVLkL LoosIsnL^iSi 3^un§s In 2vro in LSSSK punok, ILrL 
a avsL un sslk oa in oolslnlks äouL 0L2urI (k^- k^_). In I1§ui»L 
4-9 ss prs2lnkL VLriLtziL Looslsrstzisl, äsrlvsksl Looslsrstzlsl, 
Vîks2sl ?î spahiului ponkru s^^-- 1,0 m/s^ ?i äa^^-- o,4 m/s^ou 

äaksls äin kadslul 4-4, in ears 022 k^-
Vin kLdslsls ?i äiL§rQMsls LNLli2Lks ss obssrvä oL valori- 

1s maxims Lis pLNLMSkrilor äsmararii ?i âa^^.) sink rss-
psokaks äs 1s§SL ^snsrala äs äsmsrars propusa ?i aosaska, prin 
parkiou1ari2ari, äsksrminä os1s1s1ks 1s§i äs äsmarars ana1i2a— 
ks in 8
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?sdslul 4-2

Varistis pLrQMsdrilor âsnAi-ârli

ksotzrur

^DLX " 
L rOLUltzsd

- 16.56

m/s , âs^ - 0,1 m/s-" , - 1,0 ,

- 16,565

-- 60 s

LS0 - .IvHQ

Lln OLlouIr 
soo , 0,14226 , 1:

a âs V s
lsso^ l°/^1 lm/sl îmi

o, ol 0,00000 0,ooo14 0,00000 0,00000
o, o2 0,ooooo 0,00026 0,00000 0,00000
o,o5 0,0000I 0,0004Z 0,00000 0,00000
o, o4 0,0000I 0,00057 0,00000 0,00000
o,o5 0,00002 0,00071 0,00000 0,ooooo
o, 06 0,0000Z 0,00065 0,00000 0,00000
o,o7 0,0000z 0,00I00 0,00000 0,00000

â -
y.oo 0,ZoI62 0,09^61 1,59218 5,68261

Io, 00 o,Z9914 0,09690 2.I42Z1 5,54174
II,oo 0,69676 0,10000 2,79117 8,ooo24
11, o4 o,7o294 o,1oooo 2,3So47 S.II752
I2,oo 0,79647 0,099o7 5,55986 11,15741
IZ,00 0,69624 0,09615 4,53746 I5.II292
14, 00 o,99oll 0,09126 Z,Z51o4 19,96454
IZ,00 1,07617 0,06456 6,56574 25,So54o
16,00 1,15666 0,07614 7,43436 52,724oo
16,56 1,2oooo 0,o7o71 3,14365 57,1214o
I7,oo 1,2oooo 0,00000 8,67558 4o,79945
13,00 1,2oooo 0,00000 9,37558 5o,07265
I9,oo 1,2oooo 0,00000 I1,o75Z7 60,54619
2o, 00 1,2oooo 0,00000 12,27557 72,21959
2I,oo 1,2oooo 0,00000 15,47557 85,09296

Z7'. 00 1,2oooo 0.00000 56,67557 1547.75462
58,oo 1,2oooo 0,00000 57,87557 I4o5,00806
59,oo 1,2oooo 0,00000 59,o75ZS 1465,^145
60,00 1,2oooo 0,00000 6o,2755S I525.I5527
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l'adslul 4-Z

VLI'iL'hlÄ âSMQI'Ll'â.l.

3. -0,3
MLX '

- o,4 m/s^ , - 0,2 , - 60 sso

SS od^lrisr
- A,414^1 , — o, 6yo11 sso , ^1min - 31145 sso

'k Q äs V S
lssoj Im/s^I lw/sj Iml

o, ol 0,00007 o,o1565 0,00000 0,00000
o, o2 0,00027 o,o2729 0,00000 0,00000
o,o5 0,0006I 0,o4odo 0,0000I 0,00000
o, o4 0,oolod o,o^446 0,0000I 0,00000

o,o5 0,ooI7o o.°6795 0,0000Z 0,00000
0,06 0,oo24^r o,o2lZ7 0,oooo5 0,00000

o,o7 0,00ZZZ 0,09^69 0,00008 0,00000

o',23 0,o4y^3 o,^67S o,oo477 o,ooo54
o,Zo o,oS6^7 o,Z417Z 0,00565 0,ooo45

o,4o o,oyZ^9 o,Z916Z o,o1527 o,oo157
o,46 o,1I716 0,4oooo o,oI959 0,oo255
o,5o o,IZZo6 O.Z9629 o,o245S o,oo525

o,69 0,^0000 0,26^84 0,o5659 0,o1o74
1,00 o,^647o o,^6Z6^ 0,15164 0,o5926

2, oo 0,^1764 o,^o^45 o,55625 0,55487
5,oo o,68y61 o,1^1o8 1,147o7 1,18520
4, oo 0,80000 0,00000 1,69693 2,696o2

4,95 0,60000 0,00000 2,64619 4,31546

5, oo 0,60000 0,00000 2,69696 4,995oo

94,00 0,60000 0,00000 41,89699 1n97,54541

55,00 0,60000 0,00000 42,69599 1159,S42o4

56,00 0,60000 0,00000 45,49699 1132,95921

57,00 0,60000 0,00000 44,297oo 1226,35613

56,00 0,60000 0,00000 45,09696 1271.55520

59,00 0,60000 0,00000 45,39699 1517,o5o27

60,00 0,60000 0,00000 46,69699 1565.52715
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?sbs1u1 4-4

Vsr-istzlL vsr'LMStii'iloi' âomL!?Lri1

I'sntri'U
- I,° m/s , - °,4 m/s-

SS odhlns:

^,^--60 Loo , - 0,5

^1ä 5'^5°5 sso.1,56569 , - 1,72523 soo ,

t: a da V 8
Isssj >m/s^ lm/sl !ml

o, vl 0,0000Z 0,oo946 0,00000 0,00000
o, o2 0,00OlI o,o1o92 0,00000 0,00000
o,oZ 0,0002^ o,o16Z8 0,00000 0,00000
o,o4 0,ooo44 o,o2l84 0,0000I 0,00000

o,o5 0,00066 0,02729 0,0000I 0,00000
o, 06 o.ovoyS O,oZ274 0,oooo2 0,00000

o,o7 0,0v!Z4 o,oZ6l8 o.ooooZ 0,00000
o, 08 0,00175 0,o4Z6! o,oooo5 0,00000

o,o9 0,oo22! 0,04904 0,oooo7 0,00000

o',5S o,o6979 0,26264 o,o1679 0,oo244

I, oo o,2ZZ24 0,5916^ 0,08592 o,o2159

1,15 0,29^29 0,40000 o,12542 0,o567o

1.75 o,5oooo 0,26264 0,55567 0.1678Z

2, oo 0,57^66 0,26067 o,5o145 0,23462

5.oo 2,7995S 0,16067 1,19521 1.11575
oo o,9Z64! 0,10067 2,o6586 2.75152

5,oo 0,997^6 0,02067 5,o5957 5.279o7
5.26 1,00000 0,00000 5,29995 6,10575
6,oo 1,00000 0,00000 4,o5915 8,31821

7,oo 1,00000 0,00000 .5.05915 15.55754

8, oo 1,00000 0,00000 6,o5915 18,89647

9,oo 1,00000 0,00000 7.05915 25.45559

57'. oo 1,00000 0,00000 55.05912 1515.51596

58,00 1,00000 0,00000 56.05912 157o,8ZZoZ

59,oo 1,00000 0,00000 57.05912 1627,59209

60,00 1,00000 0,00000 58.05912 1634,95115
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^adolui 4-5

Varinis oQi'^o^i'llOi' Le^^^Li'lî

I^sn^rur
A --o,4 m/s , âa^DSX ' ' ML - 0,2 m/sz 0,4 , — 60 260

r»62uI^Z.r
07- 2, IZZSS , - 1,1o4l6 SSL ' ^1m1ll 2 ,So124 sso

L äs V S
lssol lm/s^ lw/s! sml

0, o1 0,00002 0,oo427 0,00000 0,00000
o,o2 0,00009 0,0065z 0,00000 0,00000
o,o5 0,ooo19 0,01279 0,00000 0,00000
o,o4 0,ooo54 o,o17o5 0,00000 0,00000

o,o5 0,ooo55 0,o215o 0,0000I 0,00000
0,06 0,ooo77 o,o2554 0,00002 0,00000

o,o7 0,oo1o4 0,02976 0,00002 0,00000 â

* «

o,5o 0,01656 0,11947 0,oo183 0,ooo14

o.57 0,02745 0,14142 0,00Z44 0,000Z2

o,4o o,o5212 O,15o72 0,oo459 0,00044

o,5o 0,04647 0,17515 0,oo84o 0,oo1o7
o,74 o,o9575 0,2oooo 0,o25o7 0,00461

1,00 0,14576 0,16912 0,05658 0,01529
1,1v o,16ooo 0,14142 o,o7545 0,o22oo

2, oo o,27o46 o,1o52o 0,26766 0,16694

Z.oo 0,55545 0,06477 o,5SZ99 0,56569
4, oo 0,4oooo 0,00000 0,96508 1,55651

4,5« o,4oooo 0,00000 1,16440 1,66706

9, oo 0,4oooo 0,00000 1,565o8 2,52159
6, oo 0,4oooo 0,00000 1,765o8 4,06667

7,oo 0,4oooo 0,00000 2,165o3 6,o5176

56, oo o,4oooo 0,00000 21,765o8 592,54o6z

57, oo 0,4oooo 0,00000 22,165o8 614,5o6I5

58,00 0,4oooo 0,00000 22,565o8 656,67114

59,oo 0,4oooo 0,00000 22,965o9 659,45604

60,00 0,4oooo 0,00000 25,5S5o8 662,6oI52
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5'1' OsnLlhll lr^nuss Lsmnra.lulul I7r6nurllor

I'olsslrsa slst;6mslor Ls oomanLL LU-koma^â a msrsulul yl 
mal alss a pornlrll Iooomot:lvslor nsossldâ s^adlllrsa unsl 
Is^l Ls Lsmarars oars sâ asl§urs aesslisl skaps oall-batzlls esru- 
i:s Lln puno^ul Ls vsLsrs ai mloyorarll Lura^sl ?l asl§urLrll 
oon^or^ulul oLIL^orlsl.

In eapllolul 4 s-s.u ansIlLa^ mal mulks Is§1 Ls äsmarars; 
Llntirs aoss^sa, psn^ru s^adlllrsa params^rllor prlnolpall al 
Lsmararll au^oma^s 26 u^lllLsasa esa prs-
Lsntra^a In ll^urs. 5-1 IIo4j , unLsr -d^Z rsprsLlnlâ. timpul nsos- 
sar LssprlnLsrll Isoomo^lvsl Lln Iso, In prlma psrloaLL (I) s 
Lsmara^ulul, t;_ - klmpll porloaLsIor Ls Lsmarars II rssnso- p o
lilv III, - -klmpul loiral Ls Lsmarao-

->-»<--» °x O.I)

Vvmsnlul Ls vl^s29 svrsLpun2â^or Lsmana^ulul ssls Ls Ia 
pornlrs (v -- 0) plnL Ia ls^lrsa ps oLrao^srl3.dloa Ls ^raotzluns 
Ilml-da-bL Ls mo^or, (^l^-5-^) snallLa^a ln savl^slul 2 ?l 
u-blllLQ-bä ln saplliolnl Z. vsmara^nl ars Iso ln ^lmpulr

cs-->

olnL pLNLMStrrll prlnelyall al LsmarLrll aulomalis drsduls sa Ls- 
'bsrmlns o asklsl Ls ml?oa2?s a Irrsnulul lnelh sä ss rsopss^s ur- 
mL-doarsIs sonLltzllr

- Lsmarars ln ^lmp ol^ mal sourli, ossa os lnssamna oa ao- 
oslsratzla msLls, ^^buls sL ^kls oltr mal apropla-da Ls va-
Isarsa maxima, a asoslsratzlsl.

OsnalLsrlnL rsla^la Lln^rs nssoirs LsuL marlml Ls Lorma 

byisL " d

oonLI^la Ls mal sus ss eonslLsrL dlns rsall^atra ln oasul In oa
rs ^Z-7 15 55 llo4l , ,1561 ;

- asl^urarsa oonlorvulul oLILt:or1sl Ls^srmlna^ Ls valorl- 
Is maxlms ais aeeslsratzlol yl Lsrlva^sl aeeslsra^lsl,

^max ^max p (^»^)
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Vslorils msxlms prsserlss sis seoslsrshisl ?Z. âsi»ivs1:s1 
svoolsrshisl su kostz ssslirstzs !o ospitzolul (s -1,Z w/3^ 
yl âk^^^o,6 Q/L^) l6I> . Ilo^I . llZZl , ll72> < p

- Iooomot:iva sâ âvMaNS2S ?ana patrinans. ^osastia insssmna 
oâ valoansa ion-^si âs tiNQotziuns Ia odaâa IQ timpul âsmanaZuIui 
(^0 âsm^ ^is mal mioâ âsoit; valvansa limitrâ oaloula^â 
odtzinutra âin oonâitzia âs aâsnsntzâ yi âssoanoansa osiilon st:a- 
dlII^L in oapitiolu! 2 ll74l, sI7S! , ll72> r

- timpul âs âsmanaZ sa poa^L ?! nsali2adil âs sis^smul âs 
oomsnâa al looomo^ivsi

^t: î'oom min (5-5)
vs sxsmplu, psn^ra looomo^iva äisssl-tiiänaulioa

o4o-VH0 timpul âs oomanâa minim ss^s t: 1^ ssounâs
lII6l, llI7l ;

oom min

- Ia s^inyi^ul psnioaâsi âsmanaZuIui automat; pudsnsa Ia 
odaâa (^) La oonsspunâa patronii âa^s âs ^on^a âs dnaohiuns 
(§o) ?î v11is2a (v) âs ps oanaotrsnist:ioa âs dnao^riuns limi^at^K 
âs motron (^l^» ^iC.^-2), analiLa^a in oapi^olal I ?i oapitro- 
lul 2.

^ininâ ssama âs aess^s eonâl^rii, in osls os unmsasa ss 
st^adiloso panams^nii âsmanânii autroma^s psn.trnu Is§sa aâoptra^a 
ou sxsmpliiioans psntrnu ^nao-tziunsa t^nsnunilon ou looomo^iva 
âisssl-kiânaulioa o4o-MO.

Ls oonsiâsna "optrimiLans pan-hiala" 
("o.I>") a âsmana^ului aossa in oans pina Ia ^on-ha âs trnaotziu- 
ns ss utiili2sa2a Iroa^s âisponidilidatzils looomotrivsi, aâioa 
âsmanansa looomotiivsi in trimp minim, nsspsot;inâ nsla^ia (9*H) 
yi rsaIi2QNsa unși aooslsnatzii oi^ mai mani in oonâihia (^-4-).

Ls ^olossy^s t:snmsnul "o p t: i m i 2 a t^" ("0") psntrnu 
sit^ua'hia in oans ss sxplonsa2â yi 2vna iontzslon âs hnaotziuns 
supsnioana Iui pina Ia ^ontza âs lnaotziuns limitra oaloula^sr 

Lnali2aiâ in ospilolul 2ona nspns20Nt:Ltra tia?unai' in ?i- 
§una .^-2.

Ltradilinsa nanamstrnilon nninoipali ai âsmananii au- 
l-omaho nonirnu ns^imul âs mons "ootriml2atr van-hial" 
("O.?")

I'sn^nu un anumit: tronai (0^.) âs trnsnspontrat: ps o nampâ (âs
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^lg. 5-1 ?oi-omet>-ii pnincipoli oi le<zii cje ^emor-or-e

k^ig.5-2 ^osibilitoti cle clsmor-os-e in conul ^emoi-ojului 
..optiminot po^liol lO.? )

BUPT



- ISS -

âscllvltzstzs i^) secslsrs^ls rsslirstzä äs Iseomo^Ivs ssrs äs2vol— 
tzâ îor^s âs tzrsctzlUDs ? sstzs:

" ätz -
V

l^/s^ (5.6)

Lu osrs § postzs ki ssu (v-kIZ.5-2).
Iv rolL^is (5-6) ssWii^Iea^Is tzsrwsniloi» ?I moâul lor äs 

oslvul sstzs seslsyl ou vsl prsssrrtzstz ÎQ ospltzolul 5-
Ss osIouISQLä

»ä - - °äs- ks^>

vslisnminansa timpului nsessan âsspninâsnii 
loeoms-kivsi âin loe, aâiea timpul in eans ^on-ha äs ^rae-
'hiuns a loeomoliivsi ens?^s nina In o valoans s^sla eu esa a ns- 
Lisdsn-hslon eans SS opun äsplasanii la vi^62a V -- O, SS kaes 
as^^slr

- ss eunose irunatziils moronului äisssl, n, eonsspun?at;oa- 
rs pOLitziilon als eonknolsnului äs eomsnäa a loeomotrlvsi * 
II2II , I19Z1 ;

- SS eonsiâsna vsu?1atz1a ^una-hisi mohorului pnOpon^ionala 
ou 'bimpul, âs unâs nsLUl-dä timpii eonsspun^L^ori L'iseLnsi po- 
Litzii a eon^nolsnului, pinL la mln

- ss ?kl6 iortza äs lirae^luns la v - 0 psn^nu ^unatzla maxima 
a moronului, âin eans, pnin simili^uâins, ss âsksnmina ^en^sls 
âs ^naetziuns la v -- 0 ?i psn^nu eslslal^s ^una^ii als moronului;

- ss odtzins as^^sl vaniahia ^on'hsi âs ^naetziuns maxims 
(? la v -- O) in i'unetzis âs 1:imp. o max

I Ll sxsmplu âs oslvul si tzimpuluâ tz^^. psntzru loeomotzlvs 
LIsLSl-IiIârLUlIoâ 6M o4o-M6 sstzs âstz Ln tzsbslul 5-1 ?I kl§u

rs 5-)-
timpul tz ss âstzsrmârlL ââo rsls^ls (5-Z) âlv osrs rssultzâ:

psn^nur °»--- âx^c-tâ -
Ou 1: si 1i âstzsnminahi ss ealeulsarat

âss P
î:^ - <^âss

(5-9)

(5-1°)

yi vitis2slsr
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lw/ssel (5-II)

^â »m^o 0-12)

-d
^â lm/ssel (5-IZ)

Permulsis âs mai LU3 ssrvsse Ia âs-bsrminarsa eslorlal^i 
parametrii ai âsmararii âupa cum ss prs^inta in eontinuarsr

Ls ealeulsa^a aeeslsra^ia eu iormula (Z.6) psntru iortza âs 
traehiuns ?i VitSLL OvrsapUNLatvarS puntului I ( intsrLSQ-hia 
âintrs P,ol v.iiC-Z-2).

Ou aesasta aeeslsrahis, notata Q^â^» âstsrmina vitSLL 
Vâ Ia siiryitul psrioaâsi âs âsmaraH, eonsiâsrinâ âsmaraZuI pinâ 
Ia isyirsa ps earaetsristiea sxtsrioara limitata âs motor (P^)-

PsLUltatsls od^inuts Ia ealeulul vitsLsi v^ eu iormulsls 
(^.1^) sau (^.IZ) pot âstsrmina urmatosrsls âouâ situatii:

O a 2 u I I . Viteza Ia aiiryitul psrioaâsi âs âsmaraZ 
ssts mal marș âseit esa eorsapun^Ltoars punetului I (v^ > v^)^ 
Ourda iortzsi âs traehiuns Ia âsmaraZ âsm ^^es prin I psntru 
ea ss eonLtruisyts eu a^^ eorsspun^atoars aesatui punet, a^jun- 
C^nâ plnâ in punet:ul unâs > v^ (ii§»9-^).

Inssamna eâ timpul - ^âsa oa^s prsa marș ?! vl^s-
2s odtzinu-da âspaysy^s vit:s2a limita, eorsapun^L^oars unui punel) 
âs ps earae^srlL^Iea âs drae^îuns Ilmi^a-da âs mot:or

Vsvsrses timpul -doial âs âsmaraZ nu pvais ir mai mie 
âsel^ timpul minim âs eomanâa (1^ minim^ ^âsa
unie âs^srminak, lirsduis mieyoraia aeeslsra^ia pina einâ âsm 
?1 âs^srmina un puneb ps Ooorâonaisls punet^ului eau^a-d 
ss Câssse âin eonâitzia

âsm^) - (S.l^)

VÎL LvSLLi-L scushls rvLUldâ scrc-olsrshls psutzru LS,
- sxprssîlLIs vui-bolor kunv^ll âs vl-

1:s2â âs §i-â1 Z...II (örssul-s xs HZ.5-2 r v.tzsd.S-4)
- Lortzs âs tzr-sQ^luno îrr porâsâ âvMQrs^ulul oovtzl-

vs ^si-lnsQlâ sduâlshl îo ospidolul Z, esi-s sîlld ^ULC^II
âs pähra^ul vi1:,s2s1,

- v11:62s os--« lLt;si-v1ns Lo sou^iils ^«w âsm 
âspâllâs, ovu^oi-m i-sls^lsâ (5.IZ), âs sessIsi-L^ls sâubadL (oosu- 
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nosout-L) Loi-sspunssdosns x>unct:ulul 8 âln tl^urs 5-S unäs ss ?n- 
âox>I1noyt:s eonältzls (5.1^)-

RssolVLrsQ ocus^lsl (5-1^) âln osro rssuItzL OLLsIonsvls, 
s tost: poslkllä ou utilllssrss LslLUlslosrolor sIsolnonlLs.

Ounosoînâ sooslsrs^ls so Lsloulssss äsrlvstzs llsxlms s 
soLsIsrshlslr

ä°M« ° »-»)

osro so adelns âln llo4> r

cs. IS) 

psndnu
Dlwpul în Lsrs so sZungs Is sooslsrshls s^^ so ästzsnml- 

ns âln rslstzls (5-15)»

"ä - >°°°> 0-17)

Lpatzlul xarouns in psnlsaäa äs âsmanaH ss^s llo^j t

°«° ^^)

6 s L u I 2 . Vldsss Is stîrylt:ul psnlosâsl âs âsvisnsz 
ost:s msl wlos âscît: oss LonospunsL^osns punetiulul I (Vâ< ^)» 
slt:us^lo ropr»o2sut:Qt:s yrio punot-ul v âln tlZuns 5-2.

In sosssdâ sIt:uLl?ls t:lwpul «st-s pnss mlo. Ss mLnsytzs 
t-â ou wsntzlnorss Iul oînâ Vâ - v^ ?! âsm" ^1'

VIwpuI t;^ pontinu esns Vâ -- v^ rosultis âln rolshllls 
(5-6), (5.1o) ?l (5.15)

Ls oaIeuISQ2L spol pQ^swsl-ril al âsmM?a^u1uli
spa^lul yl dsrlvaka mLrlmâ a sosslsra^lsl.

Osls âoua QQOUi»l âs mal sus ss rsMssss ln urwLdoarsIs 
sxsmpls âs oaleul pon^ru sl^uatzla eone^sliL a braehlunll ea lo- 
oomotîlva âlsssI-klâi«QUlleâ 0^ o4o-VH6. Ls ^aes prsol- 
2 a i? s a eâ aess^s sxsmpls au seopul llus^rarll sl^uatzllloi' 
anallLa^s ln easurlls 1 yl yl nu aesla al odhlnsnll unsn âa- 
ds eans sâ ^ls u^lllLa^s ea rsLUl^strs s^ae^s äs^lnl^lvs.
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L X sw p I u I I, koniru 6^ - looo M (Iov i?) ?1
- Io Ao rssulis âin (9-6), oorsspunLsior punoiulul I, soosls- 

rstzls s^^ O.7ZI2 m/s^ (v.osp-Z).

Iis vii02s v -- O rssisisn^slo Is clomsrsrss ironului sîni 
Rs^o -- 2124 âsls < min ?o ââ (v.csp.Z ?1 isb.9-1)-

Losssis însssmns os dîmpul nsosssr âssprînâsrîî irsnului 
âlQ loo ssis - 0 (kî§.9-5) yi în sossi 032 ou sxisis sisps 
I s âswsrszuluî. timpul âs LswsrsZ ssis« -- i^gg-- 15 sso 
ou oowpononislsr t:^-- ^,5 sso ?I Io,9 sso,
vslorl osloulsds psniru i^.-- mlu" sso ?I /! - o,15 
(v.8 5-D-

VîiS2s îs skîryldul psriosâsî âs âswnrso ssis»

2 * ^o) " ^,6?75 km/k - 9,541 m/s > v^

Insssmnâ 0L în iîmpul minim âs oomanân ^oom mlu^ sso -- 
- Lor^s âs tzrsohiung îs âsmsi-so I?o âgw <:rsos prin I âar îs 
sL!r?It:uI porlosLsi âs äsmsrsZ söuo§s în punot-ul /t. (v^ v^),«Lrs 
âspâysyds ^ortzs âs tzrsotziuns 11wîdLi:â âs maior îs vidsrn v^.

ksndru os sâ nu ss întzîmpls sossd luoru ss puns oonâîhîs 
(5-1^) âîn osrs rotulis sooslors^îs oorsspunsâiosrs punoiuluî 
âs ps osrsodsrisiîos (âs sxsmplu punoiul L) msî mîoâ âooîi 
oos psniru punoiul I (s^ - s^ < psniru osrs ^âsm^^
- Vln(v).

Ou aoSQL^L LS QQleuISL2â Vâ - PSQ^7?U pUQL^ul Z oars S9 
CULSY^S PS eui'Qe^si'lst.le^

sessd sxsruplu uuDsrlO s-a eoQsi?s^l2a1; sl-buatzla prs- 
ssntza^L Lri eaLUl I sind Lu âspays?^s esa?aQ^s-
rls^loa sx^s^loara âa^â âs mo^or. 2s^s usossara mie^ora^sa aees- 
Isra'hlsl (pSQ^ru ea mL.eyoi'Lr'Sa timpului âs Lsma^aZ sst^s lîmî^a- 
'da âs -klmpul âs eomauâa minim), in seopul situării la sUryi'duI 
<Lsmsu?aou1ui ps earae^orisviea o^srioara âaî;a äs mokoi».

Lxsmplul Ls eonsiäsra -bonaZui 0^. -- Zooo IM
(Zoo 1-k) ?i âselivi^adsa -- 2o Ho, psnt^u ears o,lS49
m/s^ (v.eap.Z).

I^a vi^S2a v -- O rssis^sutza Ia inain'kk'i'sa ^i^snului sstis 
Rs2 -- 619^ âa^ (v. eap.Z) ?i âiu Lia^rama L'er'^si âs 'draetziuns 
wsximo msx^) (^18-5-5) rs-ulis - Z ^so.
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Odssrvshls. vlÄZxsms â1u kIZurs 5-5 sstzs prs- 
ssutzstzL psntzru ilus^rsxss moâulul âs esleul s timpului usese?-r 
âssprluâsi-li dxsriulul âiu,1oe. Os1vu1s1s, psulixu o msrs âlvsi»- 
s1dsi:s âs eseuri, s-su LUeu^ prin pxv^XLMsrs ps esleulsdosrs 
slse^rouleo psuiiru esrs s-s stzakllld seus^is curbsi ? (^),o MLX 
j.lltzsr>sse^j.u eu I?S2. ?1 âs1:srmlQLl?SL eu sxse1:itz3l:s L 1;,- , eurs o âs 3
ssds pnsssn^all IN liadslul

Ls oaloulsasar
^1-- ^âss- »se, S/Z sse ?1 ^â"^p- b,4 sse

VÎ^62L Ia 3^in?it:ul psnioaâsi âs âsmanaH ss-ksr 
-k

Vâ - 2 -I- 1:^) - 25,o49 m/s - 6,958 xw/k < v^

^OSLS^L inssamna ea timpul nu OZ^S sui'ioisnlii osm min
psn^DU a QOUN§6 IN punoliul I, ol. numai pina IN puneliul v unâs 
^â "v < ^^S-^)'

?SN^NU a L^in^s punoliul I äs PS oanaolisnisiiea 1iN6- 
duis mLni.1i timpul pina Ia valoansa âaliL âs sxpnc-ala (^.19^'^sn- 
1inu Inițial ?I Vâ - v^ ns2Ul1ia 1:^ -- 19,669 3so>1i^ 12 3-

äosQl; sxsmplu oonsLpunâs oașului. 2 oînâ timpul âs oomanâa 
minim S3ds in3U^ioisn1i psnlinu a aHun^s ps oanaolisniaiioa s^ls- 
nioanL Iimi1ia1ia âs modon. Gessii 1i1mp irnsduis mLnili pinâ la va- 
loansa nsessanâ, eum s-a pnoosâati mai sus.

Dxsmxlul Z* Ls pns^inliL oașul in oans aooslsna- 
'tzia oaloulalia âspL?s?1io valoansa maxima pnssonisa.

I^sndnu (-^. -- 0 yi i -- 0 ^v, aâioa in sUiuai-ia oinâ looomo- 
tziva ponnsylis ^LnL a 1inao1ia un tznsn, ss odtzins m/s?>

In aosaslia sUiuatzis 36 oonsiâsna ^max p eal-
ouIssLâ eu (5.19) 1-â "" ^e psuln-u âs^^^ - o,6 w/s^.

Oum lîs-o < â r-g ^2Ul1:â ^âsZ - ° ?1 1-^ . l-âss -
-- 11,54 sse <

I-Edru 1-î:- " ^e°m mln " ^se ss od^us 4,5 sse,
iio - lo,^ sso yi âin (^.1Z)r

Vâ - ^9,67 ^m/ri - 16,575 m/s > v^

In oonliinuans ss pnoosâoasL ea la sxsmplul 1 ou âslisnmi- 
vansa aoealonatzisi yi a ooonâona^slon puneliului âs in^snLsohis 

^s âsm^> - 2'°^)-
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Iu esis äs mal LUS L-L pr?626n^al' kvâul âs ealeul al-pana- 
Dsdnîlor« âsnianânli. I^sn^nu uri anumit ^ona^i 0^. ?l o anumltia âs- 
ellvl^a^s L-au.âsîsi'Dlna^r'aeesIsnQ^îa maxima (2^^.), aeesls- 
ratzla Ia L^ii??î-kul nsnîsLâsî âs âsmansH (a^» oai?s inloeuis^^s 
PS IN eaLUl l)pi»S26n^a^ in sxswvlul 1), timpul noesLar? âSL- 
pnlnâsnll âin lve (^âos^î klwpll es eanae^snIssaLä 1s§SL âs âs- 
Danans (î;^, ^â' -k^' ^^î!S2a la sIiN?î-t;ul psnîsaâsl âs âsmanaZ
(Vâ), âs bnaehluns yl spahiul in aesl moment (§oâ
prseum ?l valoansa maxima L âsnlva^sî aeeslsnahisî

ksn^nu o mans âlvonsl^a^s âs sî^uatzll âa^s âs 'donator 
0^, -- O, looo, 2oso, Zvos, 4oos, Zoos, 6000 M 
linae'ka^s IN pallON 3LU in namps eu âselivl-datzllsr

-- v, îs, 2o, Zs Ao
yl in ^Iseans ea2 psntrrut
/)-- s,IS; o,2Zr o,Z5r o,So; o,7o 

s-au s^se^UQ^ ealeulsls eu s^u-donul eLleuIslionuIuI slselrnonle 
el^nle O ^^6 âs Ia Osnknul âs ealeul al I.I". "'^nalan Vul^^
Vlmlyoana.

In kabslul 2S âau valonlls ^IrunIIon ^^ss ^oes-
Isna-HIIIor? wa>7lms eonsspunLa^oans oanae^snls^lell sx^snioans 
Ic -- IZ yl a eanae^snîs^lellon pantzlals (Ic - 1^, IZ, 12) psn^nu 
âl^snllis 0^. ?I eans ssnvsse ea âatrs Initials psndnu ealeulul 
pLNaursbnIIon âsOanaZuIuI.

Z.Z. Var'Ia'HIs v^^^yis^nlloi* âoma^a.lulul

ValvnIIs panams^nllon pnlnelpall al âsraanânll au^oma^s âs- 
IrsnDlna^I ln 8 Z.2 Lsnvsse Ia ealeulul vanlatzlsl pananis^nllvi' el- 
nswa^Iel yl âlnamlel in ^unehls âs ^Imp in psnîoaâa âs âswanaZ* 
^es?1;lL sinii nspnsLsn^atzi ps st^aps âs unma^oansls nslatzll Ilo^I r

Lll s d s p L s II-S , t-âgg < d < 1-âss

âs(l:) -- ' sin Ir lw/s^I

»(ir) -- ^(1 - oos ^.ir) lm/s^I 
p

v(1r) - ^^(i: - sin l m/sl

« s.S E î 1 
s(ir) - lm.

(5-So)

(5-SI)

(5-L2)

(5.2Z)
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l'sdolul 5-2
s) Vslorlls timpului Issocmâoj

Ov

0 Io 2o 5o

0 0,000 0,000 0,000 0,000
I000 0,000 0,000 0,000 o,Z5o
2000 0,000 0,000 0,699 5,657
Zo00 0,000 0, 000 5.295 6,7^7
4v00 0,000 0,446 5.591 9,266
9v0O 0,000 1,622 7.277 —
6000 0,000 Z,o8Z 9,006 —

d) ^ee0loI?QtziLIo NMlrus Im/s )

1c
v^l Xw/Kl

Ov 

lM

*1 l5°I

0 Io 2o 5o

0 2,0252 1.9506 1,6960 1,7454
k - 19 I000 o,62Z9 0.7515 o,ez67 o,546?>

11,14 2000 o,515o o,42o4 0,9^76 0,2552
1S Z000 o,57o2 o,2776 0,1690 o,o924

^15 " 4000 0,2631 o,1955 o,1o29 0,010Z
15565,0591 9000 o,2548 o,I422 0,o496 —

6000 o,I974 0,Io43 o,o1^Z

O 2,o?82 1,9656 1,6950 I,6yo4
L - 14 1000 0,8466 o,754o 0,6615 0,5689
V. 6,2oZ 2000 o,5274 o,4546 0,5422 0,2496

14 ' Z000 o,5Lo7 o,2831 o,I955 o,Io29
^14 4000 0,2964 o,2c>56 0.III2 0,0I66
15975.6445 9000 0,2417 0,1491 0,o565 —

6000 o,2o55 o,IIo7 0,0I8I —

0 2,1516 2,o59o 1,9664 1,6756
k - 1Z 10O0 o,8769 o,7S45 0,6916 o,5992
v^-- 4,7ZS 2000 0,5465 o,4559 0,5615 0,26671Z ' Z000 0,5946 o,5o2o o,2o94 o,II69
^15 " 4000 o,5o74 0,2148 0,1222 o,o296
16527,0275 9000 o,26o8 0,1562 0,0656 —

6000 0.2III 0,1165 o,o259 —

v 2,22o9 2,1235 2,o557 1,9452
- 1^ 1000 o,9c>55 0,8129 o,72o5 0,6277

V-.^- 1,669 2000 0,5645 o,4719 o,5795 o,2667
12 ' Z000 o,4v76 o,5I52 0,2226 o,I5oo

^12 " 4000 o,5I78 o,2252 0,1526 0,o4oo
I7o49.55o6 9000 o,2595 0,1667 o,o742 —

6000 0,2135 0,1256 o,o552 —
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SkspL L III-L » < ^ < t:.QSS p
âs(^) -- 0 lvi/s^I (5-24)

lw/s^I - (5-2^)
^â<^- - Iw/sj (5-^6)

s(tz) - ^2L(tz - lwl (5-27)

In eans ?1 s^ nspnsLln-ba vl^S2L Lps^lul eorsspUllLä^oars
Inetislsnll psnloaâsl II âs âsuianaZ*

r'ortzL âo <:rsc:^Iurio îs odkââ »sesLLrL âswsrsZulul ssdsi

âsw^) " 1°S.s(^> 6^) > r^) I ââl (5-26)

âln oans nsLUl^a pu^snsa 1a odaââ in psnloaâs âs âsmana^t

ksn^nu âllsnl^s 'kona^s ?1 âseilvl^a-hl L-a âs^snmlna^ va- 
nlahla In -bimp a panams^nllon âomananll a^a eum ss pno^ln^a in 
^adslsls Z-Z (psn^nu 0^- I000 IM, n^- 0 So, ^ -- o,IZ), Z-4- 
(0^.- Looo M, n^-- Zo So» ^-- o,IZ), Z-Z (0^- 6000 M, n^-- 0 So, 

o,ZZ), Z-6 (0^- Zooo M, n^- Io So, -- o,ZZ) ?1 Z-?
(0^.- Zooo M, n^- Io So, /Z - o,Z).

In pnlma pan^s a aosskon t^adsls (a) ss âau âa^s pon^nu.pa- 
nams^nll âsmanaZuIul Ian In pankoa a âoua (d), psn^nu aeslsayl 
^v* ^1 sln-d i>QnaDSl;nII âs eomanâa al looomoklvsl (n, L,
^ao^ oans ss anall^oaLa In âot:allu In eaplkolul 6.

Ou âalisls âln dadslols Z-Z ?I Z-^ s-a nspnsLOnhal; vanla- 
-hla psnamst:nllon âomanLnII In Il^una Z-^-.

vatisls âln ^adolui Z-Z oonospunâ oașului I pnsLSN^ak an- 
'dsnlon olnâ ls^lnoa ps so Laos In^n-un Ilmp s§al eu timpul 
mlnlm âs eoDQNâa, lan osls âln -kadslul Z-^ eonospunâ eseului 2 
olnâ ss a^un§s In pune-kul I, eu aeeslsnatzla maxlma, âan In^n-un 
'blmp t: > eom mln

Vanla'hla panaDslinlIon âsmananll In lunetzls âs hlmp psnlrnu 
âalisls ââii ^adslul Z-Z ss lacs In Ll^una Z-Ie, In eans s-a ns- 
pnsssnkal; ?l vanla'hla âsm^^' unâs ss vsâs moâul In eans 
^0 âsm ^OUNCS In puneau! I.

^nallLinâ sxsmplsls âs mal sus ss eons^a-ba ea ponnlnsa 
trnsnulul psn^nu 0^. -- lo^ âsF ?l n^-- O So, ss l'aes eu ^âss^ O 

yl âsmans^ul ss Inetisls In timpul li -- l-oom mln ^^0, lan In
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Dodslul 5-5

s) Varlotzi-L pLrsDStzrllor âsmsrL^ulul psntzru
0^ -- 1ooo M (1oo ^), - 0 7!o

^02^- 424,0 ÄÄlI, 0,8259 N/s"-, 2^- 2.43Z5 12/3^, ^âgZ- 0,

1:^-- 15,o sse, 1:^- 4,50 3se, ti^-- 1o,5o sso, v^ 22,165 17/3, 
^oZ- 9551.52o â.^, v'^67 w/s^___________________________

1: äs s v lLm/KI V kg
iLSvj iw/s^I lw/s^I 5.6 vlm/sl lââj .^0.^ I^dî:I

0,000 0,000 0,0000 0,000 424,0000 0,0000
o,45o O,o52 o,o1l3 0,00b 641,1456 o,o192
o,9oo o,o99 o,o462 o,o51 1271.5163 o,257S
1,55o 0,1)6 O,o996 0,166 2252,8442 1.5676
1,8oo o,16o o.167o o,5L1 5439.6462 4,9214
2,25o o,169 0,2416 0,711 4860,6356 12,8o44
2.7oo o,16o 0,5165 1,164 6251,7695 26,8592
5,15o o,156 o,5257 1,752 7468,7585 47,9155
5,6c>o o,o99 o,4571 2,599 845o,5625 75,o945
4,o5o o,o52 o,4715 5,156 9oSi,l955 1o5,5485
4,5oo 0,000 0,4855 5,915 9298,9575 154,6252
5,55o 0,000 o,4855 5,742 95oo,875o 197,7S2o
6,600 0,000 0,4855 7,563 95°5,5469 26o.78?6
7,65o 0,000 0,4855 9,595 95o6,9551 525,6550
8,700 0,000 0,4855 11,222 9511,0893 566,9965
9,75o 0,000 O.48Z5 15,o49 9515,96o9 45o,2556

1o,3oo 0,000 0,4855 14,676 9521,5664 515,5752
11,85o 0,000 o,^l855 16,7o5 9527,9o62 577,o576
12,9oo 0,000 0,4655 13,529 9554,9766 6<w,6567
15.950 0,000 0.48ZZ 2o,556 9542,7615 7o4,5665
15,ooo 0,000 0,4655 22,135 9551,52o5 768,5o2o

d) (Io eorriÄuäL
6^ - looo M, r-^ - 0

L L v Lw/L 2 1: p^o
>ro1:/m1rrl 5,6 v lm/s> läaNj lssoj

15 750 22,1651 9551,52o 15,000 5,2oo 
14 720 19,9oo1 9540,766 15,668 5,o14 
15 635 17,15o8 9529.574 12,1o6 2,797 
12 660 15.1624 9522.578 10,976 2,645 
11 655 15.1595 9516,281 9.615 2,488 
1o 6o5 1o,7457 9509.941 6,426 2,5o2

9 580 8,6872 95o5,547 7,245 2,147 
8 55o 6,5o5S 95o1,621 5,874 1,962 
7 55o 4,7565 9299,742 4,965 1,658 
6 500 5,0455 9024,246 5.994 1.652 
6 470 2,2549 6248,524 5,494 1,466 
4 445 17706 7557.648 5.1?S 1,512 
? 412 1,5o61 6568,555 2,825 1.1o7 
2 Z3o o,9674 5639,617 2,519 o.9o9
1 0,7555 5o14,785 2,5oo o,755
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?sds1u1 9-4

s) Vsa?j.s^1s ysrsms^rllor äsrasrs^ulul vsutiru 6^. - 2o°o M 
(Loo - Zo 5!o 5o °S2U1 "opblmi^st: porniși"

Ko2^- 8669,0 äs", o,2992 w/s^, 0,2992 w/s"', d^g-

- 9,697 ss«, 19,ZIS Lso, 19,476 sso, 4,644 sso,
1;^-- 1o,699 soo, v^ 11,14 km/k, 19969,°99 âs^,
-- o,o796 w/2^

1:
>LS0l

äs 
lw/s^I l°/s^

v Iirw/dl
9,6 vlw/si läsirl

0,0O0 o, ooo 0,0000 
o,ooA8

0,000 6669,0000 0,0000
0,^-6^- o, oL9 0, o°9 6896,6999 0,1°96
0,929 o,o47 o,°229 0,029 9949,9219 0,8776
1,999 o, o64 o,o469 0,064 1o1o2,97°9

11o96,9279
9.1249

1,697 o, o76 o,0819 o,191 7.6919
2,ALL o, o3o 0,1176 o,997 12118,2909 16,°911
2,726 o,o76 o,1999 0,964 19177,9414 23,9227
A,2Ao o, oL4 0,1667 0,670 14199,997a 49.9993
9,719 o, o47 o,2127 1,2°9 14692,7091 66,4997-
4,179 o, o^A o,2?94 1.976 19979,9297 89,7686
4,644 o, ooo o,2A92 1,966 19947,9492 119.2099
9,727 0,000 o,2A92 2,/>69 19948,99o6 166,°4°9
6,611 0, ooo o,2Z92 9,So1 19949,9789 216,8696
7,694 0,000 o,2Z92 4,716 19990,4996 271.7961
6,977 0,000 0.2Z92 9,696 19991,7143 924,6°°6

1o,°61 0,000 o,2992 6,999 19999,2227 977,4792
11,144 0,000 0,2992 7,47o 19994,997o 49°,9749
12,228 o, ooo o,2992 8,968 19996,913° 489,2681
19,911 0,000 o,2992 9,9o9 19999.1094 996,2294
14,999 o, ooo o,2992 1o,229 19961,9294 939.1616
19,476 o, ooo 0,2992 11,14o 19964,168° 642,1669

d) Vsrls^is psrsms^rilor äo ooviLMäZ. pW'di'o - ^000 M,

"1 - Ao Ao în 0L2UI "op^Iml2^i; po.i?-tzlLl"

k v V ! Km/Kj ^ao 2
ll-od/mlul 9,6 v li^/°I läsM lsool

14 7? o 6,6147 19997,91o 12,792 9, °14
ÎZ 6SA 6,1229 19992,'-84 9.999 2,797

66>o 4,2999 19949,922 7,999 2,649
II 6ZA 2,1694 19943,876 4,9°8 2,488
Io 6oA 1,o926 14679,449 9,966 2,9°2

y A8o o,7172 19664,8 a1 9,°19 2,147
8 o,4199 12422,997 2,499 1.962
7 5Ao o,2699 116oo,492 2,o9S 1.693
6 Aoo o,1129 1o999,1o9 1,944 1,692
5 47o o,ol29 9221,o27 0,694 1,466
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tabelul 5-5

ü) Vsi»j.Ltzis äomsrarii LU^oius^s psn^ru 6^-- 6000 M
(600 1-L), r^- O 75o ?i o,35 032UI "opdlviiLLd pL^hlsl"
("0.1>")

I^S2o- 1248,9993 äkN, 0,1974 1,974 m/^,

1:^.-- 24,117 sve, 24,117 «se, 16,63s soc, 7,235 sso,
Vz-- 11,14o XD/Ii, 195S3,oZ9 ünN, 0,164 w/8^

t: äa L v lkw/kl ? ?o lO.x.j
l^soj lw/s^ Z,6 vlill/sj lââl ^0 _ >

0,000 0,000. 0,0000 0,000 12^8,9996 0,0000
1,638 0,006 o,oo48 o,o1o 1593,55o3 0,0531
Z.Z76 0,011 o,ol68 0,077 2612,9354 0,7490
3,o63 o,o15 O,o4o7 o,255 419Z,o195 3,9574
6,753 o,o17 o,o682 0,533 6184,0234 13,3236
6,441 o,o18 o,o9L7 1,o9o 6391,1953 33,8713

1o,129 o,o17 o,1292 1,783 10598,6523 69,9966
11,617 o,o15 o,1567 2,654 1259°,5o39 123.7893
13,5°5 o,o11 o»17L5 3.676 14172,0391 192.9744
15,194 0,006 0,1926 4,609 15138,7344 27o,5o51
16,882 0,000 o,1974. 5,99315541,3125345,2742
17,6o5 0,000 o,1974 6,515 15542,8242 374,9o53
16,329 0,000 0,1974 7,027 15544,4609 4o4,5459
19.052 o.oSo 0.1974 7.541 15546,2167 434,1258
19,776 0,000 0,1974 3,o55 15548,1016 463,8.62
2o,499 0,000 o,1974 6,569 1555o,1o94 493,5278
21,223 0,000 o,1974 9,oS3 15552,2422 523.2112
21,946 0,000 0,1974 9,578 15554,4961 552,9o7o
22 67o 0'000 0,1974 1o,112 15556,8789 582,6162
23,393 0,000 0,1974 1o,626 15559,3828 612,3-91
24,117 0,000 o,1974 11,14o 15562,0117 642,0771

d) VarlLhia psrsmstzrilor 3s ooD-wüä 6^ -- 6000 M,
-- 0 ^0, - o,35

k n v lLw/k^ 1- Pze 2
lro1:/m1nl 3,6 v Ira/^I iLsNl lssoj lââ/om I

14 7So 6,6251 15551,156 20,659 3,o14
iz 685 61393 15541,715 17,080 2,797
12 660 47673 15164,035 15,135 2,64311 6-^ 39633 14496,961 13,946 2,488
lo 6o5 31820 13494,672 12,716 2.3o2N 26649 12610,875 11.836 2,147
8 Ro 2 1533 11531,477 1°,S67 1,932
>7 63o 1,3634 1o813,27o 1o,3oo 1,8-8
6 600 14699 9749,329 9,469 1,652

47» 11776 8732,163 6,662 1,4664 W 09569 7S75,6o2 3,o53 1,312
! 412 07122 6615,555 7,246 1,1o7
- ^8» 0^5197 5347,242 6,484 o,9o9
1 355 0,3960 5134,934 5,897 °,755
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1°sds1u1 5-6

- Io Ao, /) - 0,55 ÎN 0K2U1 "ov^1mi2sd DLI>^1s1"
s) psrAwo-drllor Lorrsrorll sudoiLsds psntzru 6^-- Zooo M,

802^- 4454 LM, 2^^- 0,2775 m/s^, Sg-o 

d^.-- 17,156 3so, i-ä" 17,156 sso, d^-- 12, > 
Vä-11,14 kw/k,?^ ^-565,oZY âr^I, är^^.

.2775 m/^, t-äss- 0, 

209 sso, 1:?- 5,147 soo, 
o,o565 m/s^

äa a v lXm/di lo.x.1
Issol Im/s^ 5,6 vlw/sl

0, 000 0,000 0,0000 0,000 4454,0000 0,0000
1.201 0,011 0,ooL8 o,o1o 4725,5655 o,171S
2,4o2 0,0^1 0,026^ o,o77 5512,6945 1,5So2
5,6o5 0,029 0,0572 o,255 6759-5117 6,56o8
4,8o4 0,055 0,0959 o,5S5 6265,166o 17.9o41
6,00^ 0 , vZ6 o,156L 1,o9o 9992,64o6 4o,559S
7,2o5 o,o55 0,1616 1,765 11712,2891 77,5514
8, ^06 0,029 0,22oZ 2,654 15253,5156 15o,5567
9,6o7 0, o21 0,2510 5.676 14^6,1641 197,2513

1o,6o8 0,o11 o,27o7 4,6o9 15275,25o5 272,o457
12,oo9 0,000 o,2775 5.992 15546,6525 545,4575
12,524 0,000 0,2775 6.515 15549,6797 575,07^6
15,oZL 0,000 o,2775 7.027 15550,7950 4o4,71o7
15,555 0,000 o,2775 7.541 15551.9335 454,5572
14,066 0,000 o,2775 6, o55 15555.2754 464,o1o?
14,5S2 0,000 o,2775 6.569 15554.6567 495,6716
15,097 0,000 °,2775 9,065 15556.0693 525.54öS
15.612 0,000 o,2775 9.593 15557.625a 555.0135
16,126 0,000 o,2775 1o,112 15559.2461 532,7o51
16,641 0,000 o,2775 1o,626 1556o,9492 612,4a11
17,156 0,000 o,2775 11,14o 15562,7535 6'^2,1o74

d) VLI-Ischls pLL-LUtstzi-Hor âo oomanäL ps3tzru 6^ -- 5000 M,
1o A°, 73-- 0,^9 2.N 602 u1 "07)^ÎMÎ2Qi7 PQ^HIal"

1c L V lKm/kI 1: ^so
sr-oh/mlnl 5,6 v lm/sl lâslN lssol

14 7^0 6,619a 15555.552 14,652 5.014
IZ 685 6,1265 15542,902 12,159 2,797

660 4,7o11 15225,552 1o,696 2,645
. 11 5,7951 14595,665 9,759 2,463

1o 60S 2,9265 15659.955 6,742 2,5°2
y 580 2,5514 12721.621 6,o14 2.147
8 1,7274 11721.164 7,212 1.962
7 5Zo 1,4712 11oo7,2o1 6,7°4 I.656
6 ^00 1,o715 9945,o47 5,966 1.652

470 o,7474 6901.255 5,245 1.466
44^ 0.5275 6o55»545 4,656 1.512

z 412 0.2977 6976,559 5.6o1 1,1 o7
Z80 o,1565 5925.246 2,911 o,9o9

1 Z55 o,o497 5246,516 2,o69 o,755
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?sbslul 5-7

s) VsnIs^Is psnsrirsdi-IIon äs^erLril su^oinnbs pont-ru 0-^- Zooo M, 
^5. " ^0 -^o, 0,5 In 0N2NI "on^I^lLni! ynn^lnl"

Vs-o- 4454,oo änll, n - o,2775 m/-?, L^- o,2775 D/s^, ^.-0,
tz^.-- 22,5°2 sso, 1:^- 22,502 

II, 14 Kw/d, I?oâ- 15565.
sso, 1: - 22,5o2 sse, 1: - 0,00 360,
0Z9 ââ, ÄQ, o,oI95 i

äs L V lkm/tll lv.r-.I
Issel Im/s^ 5,6 vim/sl läsHI 2°

755,5
0,000 0,000 0,0000 0,000 4454,oooo 0,0000
2,2Zo 0,0o6 0,0068 o,oI8 4725.5655 o,5I9I
4,46o o.oll o,o2ü5 o,I44 5512,8984 2,9547
6,691 0, vI6 o,o572 o,475 6759.5552 11,8129
6,921 0,019 o,o959 I,o34 8265,5oo3 55.251I

11,151 0, oSo 0,1537 2,o24 9999.0977 74,9575
15.531' V,o19 0,1316 5.512 11715.5254 145,6677
15,612 0,0I6 o,22o5 4,929 15261,2754 242,Io4I
17,642 0, oll o,25Io 6,323 14491,4551 566,453o
2o,oS2 0,006 o,27o7 6,95o 15234,2852 5o5,527I
22,Zo2 0,000 V.2775 II,I4o 15562,7535 642,Io?S

d) Vsrls^Is psrsms^rllon âs oomnnâL pondnu 6^ -- Zoos IM, 
I»î - Io ^o, >3- o,H In onLUl "ox>1iIml2Lli psnhisl"

k n 
lrotz/mlnl

v lko/k!
5,6 v >w/sl läsIII lssej

^so ? 
lânU/om 1

14 72o 9,1422 15554,60! 20,239 5.SI4
1Z 685 7.5642 14746,172 16,426 2.797
IS 660 6,2871 14195,57s 17.255 2,645
II 655 5,5540 I557o,422 16,115 2,488
Io 6o5 4,5445 12765,496 14,855 2,5o2

9 5So 5.6465 I2o3o,25S 15.361 2,147
6 55o 2,6581 III7o,I2I 12,661 1.962
7 55o 2,5949 Io55o,659 11,658 1.353
6 5oo 1,7349 9611,679 1o,655 1.652
5 47o I,27o5 8672,152 9.456 1,466
4 445 o,9a92 7894,898 8,588 1.512
Z . 412 o,5257 6O9I,54o 6,923 I,Io7
L 58 0 o,2457 5946,725 5.554 o,9o9
I 555 0,o9o2 5254,094 5.SII o.755
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sITs siTustzii (sx.Is 6 -- S.Io^ äsV ?i n-- 0 ^°), h. > T 

odiQN psnhnu 0.
Din vsnis^iL pLNsDshnilon äswgNLZuIui in kuno^is äs Tiwy 

pnsLSnTnTä iüLi sus ?i in Toshs eseunilo osns unDsseä, ss oDssnvä 
es pnoZnemui äs eslenl s noLat: inToomsi ^onris Ion âs vsnistzis 
impusâ pnin Isgss âs âoiasnsz, inn vslonils wsxims pnoseniss 
^sx p dl nu sinh âspâ?iTs.

vsoanses in easul cmallLL^ (eu sxsmpls in iiadslsls 5-^-; 
2-5; 5-6 yl. 5-7) dimpul in eans ss aZunss ps eanaeksniskiea ds 
irnaetziuns sxdsnieana limidada ds mo^or ssds mal. MLNS dseid timpul 
ds eomLMdâ minim, in esis es unmsasa ss pns2ini;â o opdimisans a 
aessdsi siduahii.

5'^' ^anamsdnii pnineinaii ai dsmananii su^om^s vsndnu 
ns^imui da mens ("O")

^s§imui ds MON3 pN026Qi;ad in 8 5'5 SS eanaet;6nl2sa2a pnin 
doua sidua'hii eans depind ds tzonaZ yl dseiividads;

- ea2Ui I, in si^ua-hia eind ss a^un^s ps eanaeiionisdida ds 
bnaehiuns iimiiiada ds mst;on, indn-un dimp î70^sl 
Lesasda inssamna o op-dlml.2Li?6 Ln sensul ea sud sessi; i;1wp nu ss 
mai poai;s eodoi*5 dln esU2a IlDl-banll lmpuss ds ins-dals^ls ds eo- 
MLNdâ. vsel dsiULNaZuI ss 5ses in timpul minim posidil;

- osLUi eind iontza ds i;raetzil.ms Ia dsma^sZ, âsm' 
'brses pnin punehul I, essa es inssamna. ea ss a^un§s Ia aeeslsna- 
hia maxima oisI?ii;a ds eunda ^si;s o op-bimi2ans a dsmanaZu- 
lui (psndnu ea ss ^aes eu aeeslsnatzis maxima) insa o "o p t; i - 
miLLNS pan-hiala*' ("0.1^") dsoanses -dimpul i;oi;al 
ds dsmanaZ sstzs mai mans dseil; iimpul minim ai insdalahisi ds 
eomanda* In aessd eas ss poai;s nsdues dimpul ds dsmanaZ pnin ko- 
losinsa dispenidiliiatzilen ds inaetziuns daks ds iontzs ds dnae- 
-hiuns mai mani dseid valoansa (2ena dayunai;a din IL^una 5-2)* 
^essi;sa dst;6nmina aeeslona'hii mai mani, eans eondue Ia mieyonan^sa 
dimpulüi ds dsmana^j, essa es inssamnä 0 "0 pdimisan s^
("0") a penninii i;nsnunilon.

In eapi-bolul 2 s-au dsdsnminai seuatziils eundslon 
5>el - ^1^)' ^'eI9 - ^z(^) ?i

pns2sni;a^s ?i ps iki^unQ 5-^ eu eans ss eonsl-nuisyl-s dia^nama 
^on^slon ds hnaehiuns, ea in ikiguna 5-5'

I>s aesasda dia^nama so iinasssLa eanaedsnisi;1eils ds inae^i-
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UQS SSNSSpUNLLiiSLNS iiUI'LtzîâlSN moiioi-uluî psniii'U os1s 19
POLIPII Lis eoniinslsrulul, nns2SnrQti6 iN dâdslul 9-1. OaNLO- 
lisnls^îsîls NQN^iLls sinii âssonlss âs seuL^îî în ^nne^is âs 
vîiiS2L, SQ ?1 SLNLSiisnîsiiîoHs âs iiNQohîuns SLU ?S0NSS- 
pun2Liioai's iiUNQ-hîsî nomlnsls a moiisnulul.

vîspunînâ âs aossiis souatzîî ss âsiisnDînâ osonLonLiisIs puns- 
dslon âs îniisnssotzîs als oundslon ou (^î§.9-9 ?î iiads- 
1u1 9-^)-

I^snIiNU âi^sniliS iiSNL^s (-V ?î âsolîvîiiLhî ss osIou1sQ2L 
soosIsnL^îîls maxime 001*66^^22.^0^6 punoiislon I (sau 19) ?î iiU- 
iiunvn oslsnlsliis punoiis âs 1niisnssotzî6, 1^, IZ, 1^, âîniins 

(v.
Ls âsiisnmînL iiîv^ul nsossan ässpnlnäsrll. âîn Iso ^^ss' 2?a 

eum a Issi: pns2sniiLii în 8 9*^ (iind.9-^)-
^soslsnahlllo MLXiDs yl timpul âs âsspnînâsns sinii âaiisls 

Initials xsn-dnu âstiSnmînQNsa psi'LMSiiNîlon âsviQnLnîl.
ksniiNU SL2U1 2 Lna1l2Lii în 8 9-^ ?1 pi'S26N'kLt; wal sus 4« 

LtruâîsLL posIdHlliLiiSL misyonärll timpului 
âs âsmsns^ âs os1 odtzlnuii Ln sasul "ophlDl2LNi1 psr?tzlLls" 
(v.r»").

In ssssii soop âs t:r»Qstz1uns 1s âsmLNLZ ^0 âsm
sZun^s in punodul I ps OLr^siisnîsiiîsL sx-ksnioanL oî inii^-un 
puneii âs In^snsse-hîs s1 ou âupL eans âsmans^jul ss son- 
-blnuâ ps .în punsiiul I.

(-QsânsL punctului âs ps esus s^un§s âsm ^^ss
âupâ sum sslis pns26nkLî; în s^smplsls unmZ.iiosr's, su odssn- 
v a 1 a sâ.unsls âai;s âîn ssssiis sxsmpls sînii sproxlmaiilvs, 
odhlnutis âîn sons'dnus'hlî ^sî?îos. 1!1s Islososs îs s^pllssnss ra- 
^îoNLwoNtiUlUî, âaiisls SXLStiS, ^S2UliiL<iS âîn I»62SlVLi?SL SOUL-Hillor 
ou sZuiioruI osloulLlisQi'sIsi' slsoiii'snîos, sînii Pi«s2sniia^s în iiL- 
dslsls yl älLC^LMSls oans unmsa2L.

Lxsmplul k. Ls eonslâsnL iionnZuI romoroaii 
(-V -- Zoos M ?1 âsolîvIdLiiSL -- ^o. Ls âsksnmînL oso.

valsului M?s U2?mäii0LNs1s sîiLpsr
- L ii s p s 1 t I>sn1iru Isrtza âs iiraotzluns yl v1iiS2a 

âlQ I (v^ -- v^^ -- 11.14 Km/K - Z.094 w/s) LS odtzlus k^â - 
- -- 0,1649 w/s^; lnâioll eorsspUQâ osrsol-srlsdlOlI Ls tzi-se-
^Itms sxiisr-lOSI^s pso^ru esrs p02l^1s eovî:ro1si?u1ui ss1:s Ic - 19»
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8 s pussupuus timpul iodul âs âsmuruZ s§ul eu tâmpul âs oo- 
wsuââ minim miu ^se ?1 rssuldâ i^- i^.- -
- 12 sse, - 2sd- )»6 2se psn^nu sd- V,I5 ?i ^0- -
-6,4 ase, eans âs^snmina v^ - 6,953 Xm/K < v^r- -- 11,14 Xm/d. 
(^16-5-6 a).

In Q06S^ 082 eunda ^sntzsi âs tznaehiuns Ia âSMLNaZ ^0 âsm 
va ^nses ^rln I, psntrnu ea a^^. eonsspunâs aosskui puneh, 
Insa timpul oonsiâsna'd -- 15 sso ss-ks mie yi în aoss^ ^imp 
înoâ nu s-a adins pune-dul I.

timpul nsossan ssl7s - 19,689 sse, âs^snmina^ âin ns- 
1s.^ia (5'19) psndnu v - v^ ?i a^^ - 1an timpul dskal âs 
âsmanaZ: 22,689 sse. ^oss-k 'bimp ^nsduis mie-
yonatr pnin pnsosâsul "opdimi2a^" ("O") oans sslis pns26n^at^ în 
s^apsls 2 ?i Z.

- D d a p a 2 t lîolul panelului I (sau 15) âin s^apa 
pnsosâsnda îl ans în aeoas^a a âoua s^apa puno'dul 14. I^sn^nu 
isntza âs 1:naotziuns ?i vî^02a eon62pun2adoany aoss^ui punolr ns-.
LUliâ, -- o,1961.m/s , -- 6
iun -- IZ,661 sso (v.dud.Z-I). 

6u uossdsu ss oulouloa^u ^o sso, 
sso yl 14 b Lm/K < v^^ - 6 Lm/L - 

ksniru s sZun^s Iu ilmpul nsossan 
sso Isr -- 16,ZZ sso-

Xm/d -- ^,22 m/s,

h s z LS0, 1: s 7 
m/s (^ls^.5-6 d).
ssds - 1Z,ZZ

vs Ia v^^ Ia v^^ -- v^ cînâ l'ortza âs knaehluns os^s ^lol 
ealeulul -dîmnulul ss oonâuos a?a oum s-a pnoesâa^ în eapl'dvlul
A unâs s-au shuâîak xosldlll'datzllo âs aeeslsnans.

- L h a p. a Z r 8s înosanoa Casînsa unul bîmp âs âs- 
manaZ yl viLî mie Lolosînâ oanae^snls^lea âs knaohîuns pan^Iala 
eonsspun2â^oan6 Iui k -- IZ psni;nu eans -- 12,5)2 sse (had. 
5-1). ksn^nu punokul IZ ss oaleuloa^a -- v,2o99 m/s^, apoi 

-t-â - 9 sse, - 2,7 sso, ^^e yi iz -- Z,7S Lm/ti >
- 4,75 krâ -- I,ZI9 m/s.

Rs2Ulda ea a^ sslrs mans ?i linsduis mieyona^ âupa pnoes- IZ
âsul prssontzu^ în sxsmplul I, 8 5«2, oorsspunsutzon ou^ulul I.

viu soushiu -- r>o âgm bs od-1us uooslsi-u^iu psu- 
tzuu osus ^0 âsm ki^uuCS ps ouuuoisrisdios lwiz âs puuo-
iul IZ (v.iig.Z-6 o).

Iu ooul-iuuurs âom ^usytzs pîuL Is yi âsmuusijul ss 
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ooni;inua ps aosasi-a pinâ iri punetrul I.
Din LMLÜ2L ns2uli;ai;slon sdtzinuiis in oaloulols PNS26N- 

^si;o in oi;apsls 2 ?i z NS2Uli;a oa vii;s26ls Linals, ?1 
^âiz apnopiai;s ?i eupninss ini;ns v^^ ?i

Ls als§s aesa eanaoi;sniLi;iea âs Hnaohiuno pantziala 
(oonospun2ai;oLNo Iul Ic -- IZ sau Ic -- 14) oans âsi;snmina timpul 
osl mai seuni;.

Oasinsa oanaei;snisi;io1Ion pan^ials La^â âs oans ss La
os noLonini^a (Ia oans aZun^s r'o âsm^ os^s simpla. Ilnsoni, 
a?a oum ssi;o pns2snii2i; in sxsmplul unmai;on, ss anaIi2sa2L ps 
ninâ in onâins âssonssoâi;02no, eanaoi;snisi;iei1o pan^ialo piua 
ss C^QSy'ks osa âs nsLoninha.

Vxsmplul D . Ls pasi;nsa2a aeslayi i;onaZ ?1 a- 
osoa?i âsollvi^a^s oa ?i La ea2ul sxsmplului Lașa ss oonsi- 
âsna Lontza âs i;nao-hiun9 limita eonsspun2ai;oans vaniani;s1 ly
âs oaloul (^loly " vs2i oap.2). ^nsli2inâ ps ninâ oanaoi;onis- 
i;ioilo âs i;naotziuno pan^ials ns2Uli;ar .

- p s n 1; n u Ic - IZ t ss od^Ins a^^. - o,ZI4
^âss - 0; mln sso ?1 Vâi^ - 14,41 km/k
- ^S,oZ km/k - 6,9Z8 m/s.

. vsei timpul ss^s mlo ?I 'broduis mar?!^ Ia - 26,o7o
sso, ossa oo âspa?s?^s eu mul'k timpul âs oomaaâa minim.

- psn^nu L--1I ss odhino v^n -- Io, 97 ^m/d 
< Vn - 16,7^ I^m/li -- Z,^o8 m/s. ^i in aeosk 022 timpul lirs- 
duis manii; psntznu a a^un§o Ia v^.

- psniinu Ic - 9 r?S2Ulha - 9,24 Xm/ti <r - 
-- Io,6 Lm/ti -- Z m/s yi iinsbuis manii; timpul âs âsmanaH.

- poniinu - 7 ss obtzins - 7»ZI Lm/K>v? - 
-- 6,Z Xm/ti -- I,6oZ m/s in oano sii;uahis i;nsduis mio?onai;a ae- 
oolonahia.

Mninsa timpului sau mio^onansa aooslona^isi in sLsm- 
plul 8 so Laos âupa m0i;oâolo^ia pno2oni;Qi;a in i;sai;o oslslal- 
i;s 0Q2Uni 2ni;snioans. vsoi, in sii;uatzia sxomplului L oanaot-s- 
nisiiioils âs i;naotziuns pantzials eonsspun2ai;oLN6 Iui Ic -- 7 sau 
Ic -- d pod ki slsss os i-s^srlni-â psudi-u âom^^'

ksniinu a nu msn§s Ia ini;implans, âin oansoi;sn1si;1oa in 
oanaoii6ni3i;1oâ, ss poai;s osloula Limpul i;^ nsoosan nsali2a— 
nii aooslonahioi 6^^» oonospun2ai;oano Liooanoi oanaoi;snisi;ioi 
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âs 1n?so^luNs psn^lsls, oonslâsr-Lnâ Ln osloul âsnlvstzs sooslsns- 
4^l âs^ - âs^^_ Vs1osr?ss Iul âstzsr-mlnâ onlsndsdlv 20ns 
osrsohsnl^lollor? âs iii>so^luns psi-hlals âs nsIsi-lnhL.

Odssnvs^lsr Ir» osrul pnoZnsmulul "opdlmlrsi;" 
s-s oonslâsnstz os m s r? 1 m s âs o o n d r? o I timpul 
I» osrs ss s^un^s ps osr-so^srlsdloils âs 1-rsotzluns psr?^lals Is
lndsrssotzls lor? ou osrrso^oi-lstzloa 1lm11)L osloulst-s (1: 
- ^oom mln' ^14' ^IZ' ^12 " v. t-sbolul 5-1).

ÎS
^pIîoLnâ UI0dvâo1o§in 36 obtzîn prlriel-

palâ. QÎ äsmÄrärlä. QUt-omL^o psnt;i»u ^isvLi's sl^ULtzîs oono^sliL 
?l ).

In tzsbslul 5-3 S3l:s pr?S2Snha1ra sln1)S23 psnsms1:r?lloi? âs- 
msrsnll psnbnu /!> -- o, 15 lsr? Ln ^sdslul 5-9 pon1:r?u /L - o,5o.

Isdslsls 5-Io, 5-11; 5-12 oontzln rssuldstzs sls oaloululul 
psntznu âomansiul "opdlmlssd".

^loâul âs âsmsns^ Ln âllsrlds sli;uahll sstzs pr?sssnds^ Ln 
âlsknsmsls âin klxunlls 5-? . . 5-1 o.

In 11§ur?s 5-7 sLnI: prsssnksbs Lontzsls âs ^nsotzluns Is âs- 
wsr?sZ psntzru donatul 6^ -- Zoo L' Zooo M yl âsollvldv^ss 
i?^ -- Io S<> Is âlksnl^l ooollolsntzl . In oașul Iul /> - o,15 
(our?ds 5) kon^s âs insohluns Is âomsr?s!j s^un§s Ln timpul 

mln o vL^osâ mal mans âooLI: oss oorsspunrsdoans 
x>uno1:ulu1 I, ou sooslsns^la oonsspunss^osns ion^sl âs drsotzlu- 
ns

In soss» 0S2 s—s âsdsnwlnsd sooslsns^ls osr?s oorsspunâs 
soustzlsl r>âsm^) ° »â< «vax (°â °>/s^;

- 0,2776 m/s^) ?l vldsss la ln^srsoo^ls ourdslor 

^âsm^) dl ^>ml^)' ^â^ "l ^â - 1^»ob5 Lm/L, v^ -- 11,14 Lw/Ii). 
Lossstzs vlbssa sstzs r?sall2sda Ln tz - ^vom mln ?l oum
sui) sossl) i:lmp 1nsi;slL^ls âs oomsnââ nu posi:s oobonL, opdlmlss— 
r?ss ss oonslâsns Lnotrslai)â.

In oașul ^>- o,5 (our?bs I) ?l ^» -- o,Z5 (ounda Z) loi-ha 
âs drso^luno Is âsmar?sZ s^un^o ps Ln punodul I, ou soosls- 
r?s^1s oor?SLpun2s1)oar?6 aoss^ul punoi:, âsn Lnl)!'—un ^lmp mal mans 
âsoLl: 1: . (v. Nadolols 5-L ?l 5-7). S-s odhlnud o "optzlml-

0612 212H .
ssrs psntzlslâ" ("0.1" pont-ru oa s -- s^,^ - ^) Lnsa âsmara^ul 
ss posds "opi:lwl2L" ("0") Ln oondlnusrs pr?ln Lo1oslr?os unor- kon- 
^s âs tzrsotzluns mal wsi'l âooLtz Ln vsâsnss r?sâuosr?11 rlmpulul.
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?sds1u1 5-1o
Varistis psrsi!is<;i?11oi? äs^srärll pori^ru -- 5°°° M 
(Zoo t:^), -- 2o ?1 - o,15 Irr ossul "ovi:1ml22l7" ("O")

v02^- 3154,0 äLN, 
-- 5.S95 sso, t:.-- 15,°5d

o,l8Zo w/s^ 

soo, 1:^ d, 
m/s, ^0^

, 3^- o,2o58 m/L , 
745 LS0, 2,925 sso,
165o4,699 ââ, â^--

co 
0̂

 
- 

O1-i 
« 

O
O

II

20 sso, V
5 m/s^

ä- 6,077

äa L V lXw/dl § lc-.i-.i
lssoj 5,6 vlw/s I lââl

0,000 0,000 0,0000 0,000 8154,0000 0,0000
0,29s 0, vZ4 0,00^0 0,002 6555.5164 0,0545
0,565 0,064- 0,0195 o,o14 8951.7573 °,4577
o,S77 0,oL9 0,o42o 0, o46 9852,6992 1.6591
1,169 0,l0^ 0,o7o4 o,1o4 1o967,957o 4,2575
1,461 0,II0 o,1oI9 o,195 12226,5924 8,8250
1,754 0 ,Io4 o,15Z4 o,519 15934,3477 15,9215 -
2,o46 0,069 0,1613 o,475 14620,1229 S5.6941
2,558 0, o64 0,1844 0,657 15521,1055 57,7854
2,651 o,0Z4 o,19S8 0,860 I6099.5977 51,2602
2.9S5 0,000 o,2oZ3 1,o72 16293,98o5 64,7565
Z,6o5 0,000 o,2oZ3 1.575 16299,1914 94,9478
4,237 0,000 o,2o>3 2,o75 16299,4844 125,16o7
4,969 0,000 o,2oZ8 S.574 16299,6555 155.5754
5.651 0,000 o,2oZ8 5.o74 16Zoo,5o86 185,5925
6,ZZZ 0,000 o,2oZ3 5.575 16Zoo,8593 215,8125
7,o15 0,000 o,2o58 4,o75 165o1,45Z1 246,oZ5S
7,697 0,000 o,2vZ3 4,576 165o2,1445 276,2617
3,579 0^000 o,2oZ3 5,°76 165o2,9141 5o6,4924
9,o61 0,000 o,2o58 5.576 16505,7695 556,7275

* 9,745 0,000 o,2o5S 6,o77 16504,6992 566,9675
9,911 0,000 o,2oZ5 6,Loo 16284,8594 575.9^87

5L5.25S71o,l8Z 0,000 o,2o25 6,4oo 16252,8555
162SI,1o941o,46o 0,000 o,2o17 6,600 596,5159

1o,756 0,000 o,2oo9 6,800 16189,625° 407,7563
11,o15 0,000 o,2oo1 7,000 16158,5906 418,9214

«

15,891 0,000 0,1875 Io,4oo 15662,9492 6o5,5155
16,133 0,000 0,1863 Io,600 15655,6955 615,8457
16,486 0,000 0,1861 Io,600 156o3,6289 624,545o
16,735
16,995

0,000 0,1854 11,000 15581,7500 654,8118
0,000 0,1849 11,1^0 1556Z.0591 642,1194
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1>sds1u1 5-11

Vsrls^ls x>Ll?swsdri1or äomsrsril psntzru 6^ -- Zooo M 
(Zoo 1:^), - 2o ?so, ^5- o,5 !n os2u1 "oy^imlssl:" ("0")

irsr^- 6154,00 âs!<» o,1L5o w/s^, o,2154 m/s^, ^gg-

-- Z,SY5 oso, 1:^.-- 12,o79 sso, 6,784200, 8,784 sso,
d^,-- 0,0 sso, Vä-- 5,4o5 w/s, ^ä" 16761,449 ââ, âs^^-o, 0ZS5 
w/s^

1: 
lssel

äs 
Iw/s^l

a 
lw/s^j

v ikm/kl
5,6 vlvr/sj läsNl

lo.x.I

0,000 0,000 0,0000 0,000 6154,0000 0,0000
o,S78 0, ol^ o,oo55 0,006 6564,5957 0,1727
1,757 o,o25 0,0^06 0,0^ 6975,7576 1,46o4
2,6Z5 o.oZI 0,0444 0,145 9927,6797 5,5165
5,515 o»oZ7 0,o744 o,551 11127,168o 15,649°
4,592 o,oZ9 o,1o77 0,619 12456,8594 26,5417
5,27o o,oZ7 o,141o 1,o12 157S6,Lo16 51,6829
6,149 o,oZ1 o,171o 1,5o7 14936,2812 85,6256
7,o27 o,o2Z o,1946 2,087 15958,5254 125,19o9
7,9o5 o,ol^ o,2oo1 2,729 16550,1955 167,5094

« 6,764 0,000 o,2154 5,4o5 16761,4492 211,5753
9,oZ6 0,000 0,2145 5,600 16726,5o47 225,o175
9,295 0,000 o,2156 5,800 1669o,582o 254,9o44
9,556 0,000 o,2127 4,000 16655,168a 246,7451
9,616 0,000 0,2116 4,2oo 1662o,0586 258,5542

1o,o3l 0,000 o,21o9 4,4oo 16585,2461 270,2781
1o,545 0,000 o,21oo 4,600 16550,7544 281,9755
1o,526 0,00.0 o,2o94 4,7Z3 16527,0275 29o,o41o
1o,61o 0,000 o,2o92 4,8oo 16516,5117 295,627a
1o,67L 0,000 0,2085 000 16482,5731 5o5,2529
11,145 0,000 o,2o75 5»^oo 16448,9556 516,7942
11,411 0,000 0,2ü66 5,4oo 16415,5664 526,511a
11,681 0,000 o,2o5S ^,600 16562,-.3o5 559,7347
11,951 0,000 o,2o5c> ^,800 16549,6719 551,2151
12,225 0,000 o,2o41 6, 000 16517,1528 562,6o28
12,496 0,000 o,2o55 6,^00 16284,8594 575,9465

* « » »

18,I80 0,000 0,1682 lo.^oo 15690,5945 592,7478
16,476 0, o9o 0,1875 Io,4oo 15662,-492 6o5,5152
16,772 0,000 0,1866 Io,600 15655,6955 615,6455
19,o7o 0,000 0,1661 Io,600 156oS,5528 624,545o
19,57o 0,000 0,1854 11,000 1558?.,75oo 654,8115
19,53° 0,000 0,1649 II,I4o 15565,0591 642,1194
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sl-KUL^ls dstis äo lortzsls âs t:NQO-tzluns
îs âSWLl*Q^ I*SPNS26N'liL'bS pnln ounî)sls 2 Hi 4 021*6. LU LVUii OL 
rS?SI»InhL OLI*LOiiSI*Ist:ioîIS âs. dl'LO-hiMS PLN^iLlS 0OI*SSPUN2Lli0L- 
N6 Iul ^ -- IZ rsspsoiilv k -- 14.

§1§UNQ 5-6 I?6pI*62lniiL VLvlL^la PLI*LMSdr*lIoi* âSML2?L^juIul 
psnlinu sliiULtzllls LvQll2Li;s IN kadslsls 5-6, 5-7 ?l In fisura 
5-7- ^n ^l§unL 5-6 L sini; prs2sniia'hl pLvsmstirll âsmanaZuIul oo- 
rsspun2Ldonl ounbsl 5 âln kl^ura 5-7 (/d- o,15) olnâ In 

^som mln ss odhlns v > v^. In ^1§ur*2 5-6 d In oa2Ul Iul 
0,5 Linii I*6PI*02SNiiLiiS osls âouâ slilUL^ll 0 0I*9SpUN2Li:0SU?S 

ourdslor I ?l 2 âln ilCUT*L 5-7- In 0L2UI Spiilml22i*ll pLLvtzlals 
("0.1^") vliiS2L Ia L^iNHlkuI psvloaâsl âs âsmLi*sZ ssiis - v^ -- 
-- II, 14 Lm/^1, lsv IN 0L2UI opiilml2Lnll("O") i*62UliiL Vâ - 7,069 
Lm/K < v^ ?l Lâ -- 0,29^5 m/s^ >

In soss^ uliilm 0L2 âOMLvQZuI ss OON-dlnuâ âs ps âsm^) 
ps oui?da ^loi' aeosl0i*L^llIs oor*sspun22ii0LNs LOssiisl ounds Lini: 
Mâl mlol âsolii L^ ?l ss L^un^s In punoiiul I Ia ^--0,2776 m/s^L^-

Oln ^lxunlls 5-7 s ?l d ss odssrvL oâ Is^sa âs Lemanno 
ssiis rsspsoiiLlL âs pr*o§i*QMUl sdQdllli) yl nu ss âspLysso VLlorl- 
Is msxlms pvssovlss sis pLvQMSiirllon âsmanLrll 
â^Nsx p^

In ^I^UNL 5-9 osi^s pr*s2SnîiLti âsmLNQZuI ou âl^si'î'ks iisnL^js 
PSQliNU âsoIIvliiL^SL 1*^ -- 2s Ao ?I /> - 0,5-

In 0L2UI iiSNQZuIul 6^. -- looo IM (Iov bk), âlLCNQMQ I, ss 
LZun§6 ps ouvda 0 v1iiS2L MLI MLI*6 âsoii: v^, in timpul
-k -- -h . . IN OLVS sl-dULtzls iilmpul nu ss MQi PVLiiS m1oyoi*a. osm mln

ksntzru tzonsöslsi 2000 M, 4ooo M ?i 9ooo IM kor^L âs 
drse^lUQS Is âsmsrsZ s^un^s ps îs v1tzs2s v - v^ (sui-dsls 
2, Z, 4) 1:1w? msl msrs âseîl: 1:^om mln' eu sosslsrs-
hls s - ("optzlmlLnrs psrhisIL"« "0.1"'). ksutzru ssss^s ssrurl 
vurdols 5, 7, S pro-âni-L "optzliLl-Li-ori" ("O") esro âuas îs rsâu- 
rrsrss timpului âs âsi^srs^j âupâ eum uriass^si 
- psudi-u O,, - 2ooo IM , 1-op 19,777 sos ?1 1-g - 16,4ol sse, 
- psodi-u 6^ - 4ooo M , -- L5.5Z7 sso ?â - Z4,2Zo sos,
- psul-ru 6^ - 5ooo IM » b»927 --ss ?i 1-^ -- 5S.64S sse.

Ss odssrvâ sâ skielsuha âsmars^jului "opt-lmâ-sl-" d?s?<:s ou 
wârlrss tzousZuIul psndru sosssyl rsiT-pâ (i^) ?1 )) , cous^L^srs 
0SI>S 8S vs kMs1i.2L âs^sllu îu ospâ^olul urmâ<:oi'-
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1sds1u1 5-12

s) x>Li?LDgt:r11or âswQi?âr1j. psnkru
6^ -- 4ooo M, 2° ^o, ^6- o,5

862^-- 1o.5lS,996 ä^' - o,1°29 12/3^, °â- °, 1°29 °/-?,

- 5,591 sse, 65,555 26°, 6°, 145 sso, 6o,145 300,
o,° SS6, v^- 11,14 km/k, -565,°5 âsH, äL^^-o, o°27m/s^

äs L v l^w/kj ? lo.x.I
Issoj lw/s^ 5,6 vlm/sl läa^I ^0 ,777

0,000 0, 000 0,0000 0,000 10519 ,0000 o,oo°o
6,°14 0»00l 0,00^5 o,°18 1°446 ,82°5 o,7°56

12,°29 0,00^ 0,00y3 0,144 I0817 ,7754 5,7567
13,°45 0,00^ 0,0^1^ 0,475 11595 ,562° 19,9759
24,056 0, ooZ o,°556 1,084 12125 ,7891 48,6559
5o,°72 0,ooZ o,o515 2,°24 12951 ,5594 96,9567
Z6,oS7 0,ooZ 0,0675 5,512 15759 ,66°2 168,5185
42,1o1 o,oo^ 0,0817 4,929 1447° ,1562 264,1741
48,116 0,00^ o,o951 6,828 15°52 ,°469 5So,6545
54,1Zo 0,0vl o,1o°4 6,95° 15429,1289 5Io,5174

6°,145 0,000 o,1°29 11,14° 15565 ,1445 64^,^06Z

d) âs 00DMäL PSN^I»U
6^ - 4ooc» M, - /V0 , !-- o,5

k o V ^so 2
srod/mlnl 5,6 v Im/sj lââl Issel I

14 72° 6,9926 15456,504 54,5°5 5,°14

15 635 6,8755 15065,551 48,256 2,797
12 66° 5,5159 14677,725 44,°47 2,645
11 655 4,55o2 14257.551 4o,°76 2.4S8

1° 6°5 5,o274 155L2,2o7 54,887 2,5°2

9 56° 2,°45° 12946,80I 5°,136 2,147

6 55o 1,°564 12°96,°2o 25,844 1,962

7 55o o,5265 11475,754 18,742 1,353

6 5°° 0,°162 I°457,1°5 5,76° 1,652
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Dsbslul 5-15

Vsrlstzls psrsviotzriloi' äsmÄrLrii su^omsl-o psndru 6^-- 6200 M 
(600 dk), 0 ^0 ?1 ^Z- o,Z5 în asLUl "op1:lLl2Li:" ("0")

RS2^- 1248,9993 äsn, ÄE- 0,^974 lVs^, Qâ- o,2o75 m/s^, ^ägZ-
-  0 D 0 s 0 e A
- 5,944 SSO, Vâ 
- o,o554

1Z,1^ 300, 
-- 6,Z76 m/s

^ä- 15,145 SSL, 9,262 SSL, 1;^,--
, 16256,725 ââ, â^--

äa a V Ikm/kl § lo.i-.i
Isoej lw/s^ lm/s^ 5,6 vlw/sl läkRl

0,000 0,000 0,0000 6,666 1248,9998 8,8888
o,92v 0,0l1 0,0091 8,886 1616,o5o8 8,8556
1,84o 0, o21 0,0198 6,644 2681,1956 8,4599
2,761 0,0^9 0,o427 8,146 4548,2544 2,54^
5.681 o,oZ4 o,o716 0,554 6458,7617 7.9555
4,6o1 o,0?9 0, 1o)6 8,624 8748,1686 28,2182
5,521 0,oZ^ 0.1557 1,621 11865,6797 41,3264
6,441 0,0^9 0,1646 1,519 15156,4305 74,0215
7,561 0,0^1 0,1875 2,164 14316,8195 115,46)6
8,282 0, oll 0,2o22 2,752 15881,9219 161,8357
9,2o2 0,000 o,2o75 5,455 16249,9455 2o6,62o9
9,596 0,000 o,2o75 5,727 16258,4575 224,5)81
9,991 0,000 o,2o75 4,622 16258,9727 242,0)69

259,77781o,585 0,000 o,2o75 4,516 16251,55°3
1o,779 0,000 o,2o75 4,618 16252,1688 277,5oo2
11,174 0,000 o,2o75 4,9o4 16252,8242 295,2251
11,568
11,962

0,000 
0,000

o,2o75 
o,2o75

5,199
5.495

16252,5-2 54
16254,2617

512,9521
550,6812

12,557
12,751 

»15.145
15,172
15,446
15,715
15,925
14,255
14,526

0,000 
0,000
0, ooo 
0,000 
0,000 
0,000
0, ooo 
0,000 
0,000

o,2o75 
o,2o75 
o,2o75 
0,2872 
8,2863 
8,286) 
8,2859 
8,2854 
8,2s5o

5.787
6,681
6,576
6,488
6,688
6,866
7,666
7,266
7,466

16255,04)8 
16255,86)5 
16256,7227 
16252,0555 
16221,1294 
I6I89,625o 
16158,5906 
16127,4^2 
16896,6758

548,4128 
566,1475 
^85,8845 
5»5,2527 
596,5159 
4o7,7 288 
418,9214 
450,s642 
441,168o

12,954
19,214
19,495
19,691

0,000
0,000
0,000
0,000

6,1925
6,1921
6,1977
6,1974

16,688 
16,866 
11,626
11,146

15655,6 55 
156o8,c'39 
15581,7)08 
15565.0)91

615,3457 
624,545o 
654,8118 
642,1194
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In ki^una 5-9 d sLn-d pN626n^atzi panamstinii äsmanaZului 
00nsspun2a^oni our-dsi I âin kixuna 9-9 a, ian in. iissuna 5-9 o 
esî osnsLpun2a.^ONi eundslsn 5, yi 7» ^ooslsna^ia mai mans Ln 
0L2Ul âsmanaZului "opkimi2atz" (ii§«5-9 o) âsdsnmina un ^imp 
mal mie äs äsmana^, a?a oum s-a pns2sn^a^ mal aus.

In ii§UNQ 5-1o sLn'k hnasahs âia§nsmsls âs âsmana^j psn^nu 
konaZul 0^, - 6ooo IM (6oo ^i) IN palisn (n^ -- O Ho), psn^nu âi- 
^sni^i oosiioisn'hi .

^i^una 5-1o b prs2in-da vaniahia panams-bnilon âsmana^jului 
psntznu 0Q2U1 1 âin ii§una 5-lo a, eu âa^s âin ^adslul 5-5, Lan 
Li^una 5-lo e panams^nii âsmanaZului psn^nu ounda 4, numai pLnâ 
la in^snLso^ia âsm ou ^le ^â "" Km/K).

vsn^nu -- o,5 ?i o,Z5 âsmana^ul *'opdimi2a^ pan^ial^ ^g- 
PNS20N1)Q^ âs oundsls 1 ?i 5 poa^s ^i Lmdunâ'bâhit; âin punot:u1 âs 
vsâsns ai mio^onanii timpului âs âsmnna^- 3s od-hin ^oi'tzsls âs 
^naotziuns Ln oașul âomana^ului "op^imi2ai", nspns2snda^s pnin 
oundsls yi 4, psn^nu oans timpul âs âsmanaZ ss^s mai mior « 
- la ^-- o,5t ^op - 2se yi -^o sso,
- la />-- o,Z5r ^so ?1 - ^9»691 sso (v-^ad.5-5

?i 5-D)
l^sn^nu ounda 4 âsmana^ul LS iaes âupa ls^sa âakL pLna la 

Vâ -- 6,Z76 Ivm/L (v.ii6.5-lo), Ln iimpul - l5,l45 sso, âupa 
oans as oon-binua ps r'punotrul I âs la 1^

- l9,69l sso (v. Iiad. 5-l5)-
vin osls pns2snrais Ln ii§una 5-lo (aeslayi lionaZ ?i âs- 

oliviliQ^s) ss odssnva oar
- timpul âs âsmanaZ ssds mai mie ou oLh ss^s mai mio 

(aooslsna^ia msâis ssds mai mano),
- mioysnai'sa timpului Ln ea2ul âswai'aZulul "op^imi2a1;" ia- 

-ha âs esl odtzinu^ la âsmana^ul "opiimi2a^ parțial" ss^s ou aiL^ 
mai mano ou oL-d ssds vai mans.

Cossis obsonva^ii yi eonskaiani Ln 1s§aru2?a ou iimpul âs 
âsmanaZ ss ana1i2SQ2a Ln âskallu Ln oap11:o1u1 unâon (ilL'6-6 
yi dad.6-6).

vin ^adslsls yi äissnamsls pno2sn^a1i0 i»S2Ul^a variația pa- 
ramsdnllon oinsma^ioi, a ion^si âs ^rao^iuns ?i a pudvnii psn^nu 
rsaliLansa lseii âs miyeans Ln âi^snl^s sil-uatzii ?1 oonâi^li âs 

msrs.
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Oapidolul 6

vsndru odhinsrsa unul äsmsra^ oîd mal dun krsduis sä so 
N0aIi2S2Sr

- ^srhs äs dras'hiuns mari, apropia-ds äs ^or^a äs ^rae^iu- 
ns limi^a^a äs aäsron^a, aspsod oars s-a snun^ali in espidslul I 
yi s-a sluäiad in oapidolul 2;

- variația lor-tzsi äs lrashiuns äupa o anumita Is^s psn^ru 
a Lnäsplini oonäitziils äs himp minim ?1 eoiikord s^uäia^s în sa- 
pi-kolul

In esls es urmsa2a ss pro2inla moäul in esrs ss odhins 
programul äs ssmanäa al losomodivsi psnliru rsali2arsa Is§ii äs 
miysars aäopda^u.

vsplasarsa (msrsul) lossmvdivsi SS rSaIl26Q2a prin msälii- 
saroa durahisi modsrului äissol, äs^srmina'dä äs p r s s i u - 
n s a a s r u I u i äs s o m an ä a , sars oonsdi^uis 

slsmsndul äs somanäa al Issomodivsi.

6 .1. Ldadiliroa nrn.^r^^ului! äs oom^ncl^ a looomvtiivoi

vsndru äolsrminaroa moäului äs variabis a prssiunii asru- 
lul äs ssDONäa în -dlmp, aäloa a lune^lsl pnoesäsasa
în Lslul u^ma^oi't

- ss dnassasa sai'asdsi'ls^l.ells äs lrashluns pantzlals als 
oânon ssua^lî ss eunoss, pon^nu nsLî^llls oondnolsru-
lulr Ic -- 1,^».. - a?a sum s-a pnossäad ?1 în capitolul 5r

- ps aessa?l älaLr^mä. ss supnanun oundsls lorhsl äs ^nas- 
^luns Ia äsmansZ äsm^^' în lîMNa 6-1 yl ^l^ura 6-7. Oa- 
naodsnîsdlsa äsm^^ odtzlns în ^uns^ls äs vl^ssâ prin slî- 
minaroa dîDpuIuî în^rs lunshîîls v"(l) ?1 âsD^^ prs2sndads 
în eapi^slul 5 (radsls ?i 61a62?âs),

vin 1ndsrsse^i5r surdslor ?i âsm^^ ro2Ulla so-
oräonadsls puns^slor äs in^srsoo^is v) prssum ?i lura-
-hia mohorului sorospunsadsais liooärsi oarasdsris^iei partzials 
su ears s-a indsrsssdat: lortza äs lraei-luns Ia äsmaraor

- ounossinä valorils vi^S2si sau ^orl'si äs dras^iuns äs- 
dsr-mlllstzs wsi. sus, âîn kuue^Llo v(d) ssu âsm^^ (v-l-sdslols
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âlv espldolul 9), ss vslosrss timpului Is osrs srs 1oe
INdSI-860^^ ^l^(v) -

- ou trlmpul ^una^îa as^lsl âs^snmlna^s ss odtzîns lune- 
^ia ^unatzls-^împ't n(^);

- âin nsla^la âs ls^ahuna în^ns 'durabis moronului n ?i ps- 
Li-his oon^nolsnulul loooms^lvsl k, (v.^adslul 5-1 ?1 nsl.6.Z), 
ou n(h) âstrsnmlnal; mai sus, ss odhîns lunotzîa p o 2 1 tz I s 
00n^nolsn 00DLNââ--KZ.MPt ^(^);

- psnt-nu a ^âsi âspsnâsntzar pnssluns a s r 
o omanâa-klmp , Ls u-d11l2sa2a âla^^sma od^înu-
trâ la înosnoansa mohorului 6 I-v^-^8 x>s s^anâul âs masunalroni âs 
Is I. 0. irs^ltza- ^.osas-ka S3I10 pN62snt;ala p5U?^1sI in ll^una 6-^, 
suHoîsnd xsn-bnu a s^adili nsla^lar pnssîuns asn oomanâa - ku- 
natzls motion âlssslt p^(^)

p^o " 6,19.1o-^.Q - 1,4423 lâsF/em^ (6.1)

sau
^66 ' O'^d^o"^.n 0,14428 l^sl (6.2)

in oans, In^nsânoinâ iunehia n(^) âs^snwina^a mal sus, rs2u1^a 
p^o^)-

Louatzllls t
^ao^) t rr(h) r Ic(^) 

^spns2ln^ar
âb oomanââ al looomo^lvsl 

psn-knu ^6^12^62 Is^ll âs mîyoans aâop-ka-ba în vsäsi-ss od^lns- 
nll unui âsmanaZ oi^r mal dun (v.oap.4- ?1 oap-5)-

6 .^. irs2Ul-ka^s sdhlnuds în oa2Ul Isoomot:lvsl OM o^o-MO

Rslatzlîls s^adlli^s ?1 aplloa^s psn-dnu âl^ksnl^s sl^ua^ll 
âalis âs tzonaZs âs rsmonoa^ (0^) în sllnîamsnt: sau namps 
au nsossl-ka^ s^se^uansa oaloulslon ou oaloulatroai's slso^nonlos.

^noCnamuI âs ealou! a losb în^oomî^ în IlmbaZ ?1
rula^ Ia Osn^nul âs oaloul al 1.^. Vuia" l'îmî^sai'L ps

oaloula'koansls slso^nonlos O ^56 yî MIiIX O 51^*
In kadslsls oans unmsa2a sînt^ pns2sn^a^s lunotzllls 

L(^), n(^), oans osns^î^uls pno^namul âs oowanâa al lsosmo^l-
vsl pnsoum ?I kunohîlls ^(v), âom^^' ^o^)'

^oss^s âspsnâsntzs au los^ pns2sn^ads yl în
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eapi^olul 9 (v.dad.9-l»..5-7 yi 5-1^) illlpnsuna ou vaniahia VDNL- 
msdnilon âo^ananii. xondnu nola^iils âindns pnssiunsa asnului âs 
eovianâZ. ?i dimp sind âa^i eeslieion^ii oxpnosioi in ea2Ul
W20N âsmana^s "opdimi^ads pan^ial" ("0.x") ?i "opdimi2ads" ("0") 
(dad.6-1...6-5)-

In ea2Ul sxsmplslon âin dadslsls 6-1, 6-Z (sus), 6-!- (Zoo) 
sau âin Ii§unils PN620Ndad6 In eapidolul 5r Ii§una 5-7 (eundsls 
1, Z, 5), ^i^una 5-9 (eunda I), ki^una 5-1o (eunda I, Z) iontza 
âs dnae^iuns la âsvianaZ -^oâsm^) ind6NLsedsa2â 'boatis eanaedsnis- 
dieils âs dnaehiuno pan^ials - 1,2,Z,...14,15.

In aids siduatzii pns20ndads in dadslsls 6-?. 6-5 (Hos), 
6-4, 6-5 (sus) sau In ii^unils 6-7, 5-7 (eundsls 2 ?i 4) sdo. , 
^ontza âs dnaehiuns la âsmana^ âsm^^ indonssedsa2a doads 
lon^sls âs dnaehiuns eonsspun2âdoans pudsnilon pan^ials.

^essd luenu ss sxpliea pnin acosa ear
- Ia ponnins (v - 0) lonha âs dnaehiuns Ia âswanaZ ^oâsm^^ 

ans valoni supsnioans ion^slon âs dnae^iuns panhials x^^.(v), 
psndnu valoni miei als lui Ic (Ic -- 1,^,Z,4 - v.Ii8.6-7);

- Ia valoni riani alo ^onhoi âs dnaetziuns la âsmanaH ^oâsm' 
aesasda aZunCS ps eunda ionhsi limida oaleulatra, svinâ ea 
ns^snintzâ o anumita (ox. esa psndnu Ic -- 1^ - v.Ii8.6-7) ?i 
nu wai indsnssedsa^â po unQa^oansls (psn^nu Ic -- 1Z sau Ic -- 14).

In ii§una 6-Z sahe nsono2snt:a1)ä vania^ia Ln -dimp a vitrsrsi 
yi pno§NLMUl âo oomsnâa si IoeoN0l)ivoi âa1) âs posihia eontrnols- 
nului in diwp - nslahia k(1)), in ea2Ul unon âowana^js "op1)iDi2a1)s 
pantzial" ("0.x") ?i a unui âomanso "op-biNi2a1)" ("0" - psndnu 
6^ -- Z.Io^ ââ - 2o S°).

In Ii§una 6-4 sini) pN02Snt)Ld9 âia^namsls iune^iilon 
âsm^)» xondnu âsDana^jul 1;nonu1ui eu hona^ul
-- Zooo IM in nampa eu Lseliviiradoa -- Io Ao« xno^namul âs 

msns al loeomodivsi poninu nsali2ansa 1s§ii âs Niyeans aâopdads 
ssds âad.âs vania^ia in dimp a pnssiunii asnului âs eomanâa 
^ae^^î N6pns2sni)ada in ii^una.

vin LLSLLtzâ KiCUi-L ss obsorvâ oâ k'o Lsm pdli^i-u /L-- 0,5 
sn SL2UI rs§j.mulu1 "op^iâsb" LijuQ^s ps âupL osrs âswLrs-

L6H^1nuä PS SSI'SS^SI'ISlllSÄ SLlsuls^Ä» S^>Ä SUN L—Ä
sduälkll: la posiVHI^L^ilo âs üowsr-srs sis losomodlvsi îr> espll-o- 
lul Z.

§oi-^L äs tzrsotzlullS 1s äsmsi-LÖ §0 ÄSN »äus§s PS ?^oi ro
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?Lds1u1 6-1

rL^ului "ophj.n-.l2Ll: p2^^1s1" ("0.?")
vshsrwj.NQroL ^unc^lsj. p^(^) psndru ^5- o,15 îri es2u1 âsms-

»-
Z o < — /'7^, äom zo lO.^I o^^Vo----

ll-0h/QlN^»vVlm/Ll lsovl 1°.p^

Io00
IM 

1.0^0

15 75° 16,5399 11297,9151 15,000 777,676 5,2°°
14 72o 16,2o15 11238.785 1Z.Z62 677,591 5,°14
15 685 1Z.5624 11279,562 11,415 556.25° 2.797
12 66° 11,5542 11274,109 1o,°57 474.1°5 2,645
11 655 9,2859 11269,414 8,617 527,497 2,488
1° 6°5 6,9185 11265,2°5 6,995 288,661 2,5°2

9 52° 4,9795 11262,668 5,665 2°7,7°2 2,147
8 550 2,8424 11173,691 4,193 117,681 1,962
7 55° 2,15°4 10681,551 5,69° 84,282 1,258
6 5°° 1,469° 9756,922 5,165 55,°95 1.652
5. 47° 1,°12o 2784,795 2,753 52,926 1,466
4 445 0,7242 7972,27° 2,416 21,535 1,512
5 412 0,4561 6925,812 2,°11 11,185 1,1o7
2 52° o,2545 5949,555 1,616 5,167 °.9°9 "
1 555 o,121o 5224,941 1,286 2,542 o,755

eosk1o1sQ^11 1ullL^1o1 p^(^) slnh« 0,2712895.1o"^,-°,1577771.1°^ 
o, 1625164. 1o'^;o, 7177655- 1°^ ,-o, 254457°. 1°-^;o, 2974480. 1°^ 1
-°.19a5655:o.57727°Z;-o,51o°541;°,545368Z . .

Zooo

lo^o

15 75o 12,o848 14996,219 15,ooo 671,297 5,2oo
14 72° 9,6561 14929,777 12,452 556,o85 5,°14
15 685 6,9999 14922,7°5 9,655 568,457 2,797
12 660 5,°548 14972,922 7,562 279,516 2,645
11 655 5,1542 14976,461 5,572 174,952 2,488
1o 6°5 1,5215 144Z2.676 5,644 81.Z21 2,5°2

9 580 1,1251 15446,o59 5,53° 55,951 2,147
8 55° 0,8o71 12225,441 2,962 56,541 1,962
7 55° 0,6474 11415,157 2,722 27,571 1,856
6 5°o o,4575 1°25°,941 2,591 17,556 1,652
5- 47° o,5117 9°91,961 2,o8o 1o,497 1,466
4 445 o,2164 8185,184 1,827 6,558 1,512
Z 412 o,12°1 7°45»548 1,488 5,154 1,1°7
2 580 o,°542 6o15,512 1,152 1,2°6 o,9°9
1 ? 6 5 0. "1.96 5252.555 °.8°5 0,562_____ 0^755____

6oo^1o1sn^11 ^ur>°^1°1 p^(h) 2În1:> o,255°55°-1o ;-o,^152125-
. 1o-9.o,l995câ 1o-b?-°. 622871^. 1o^;-°,8291527- 1o^-,o,275°L2o.
-1°^,°.1°12545-1°^;-°,27^^^°^'°'^6841.1°^;-°,4346668.

. 1 <->"1; c>, 6751°4: o ----- --------------- ------ -
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baboiul 6-?

vsläminsrsL kuvotziol ?2Ni:ru ^ons^ul 6^.- Zooo M ?l
âselIvi^QiSL - 2o 5^c> în vv2u1 âsllLrs^uIui "optziw.i2Lt:" ("O")

» - ,'^ ».«„ ° L- >«-'^

Ii-o1:/OinP.evlQ/Ll lssol —âl'Vatzl:! lo.p^liâl

0jZo

12 66o 2,7oZl 16ZZZ.266 7,67° 16Z.Z2Z 2.64Z
11 6ZZ 1,92oZ 1Z7°7,746 6,786 111,717 2,433
1o 6oZ 1,Zo75 14ZZZ.41V Z,3lZ 7°,476 2,Zo2

9 S8° o,9Z2Z 1ZZ49.Z23 Z,11o 46,783 2,147
8 ZZo o,Z83Z 12ZZS.664 4,ZlZ 26,839 l,962
7 ZZo V,4o94 11ZZ2.379 Z.787 17.436 1,8Z3
6 Zoo o,2o29 1oZ49,7Sl 2,961 7.776 1.6Z2
s 47o 0.06Z7 92oo,766 1,992 2,171 1,466
4 44Z o,oo2Z 8272,074 o,6Z7 o,o71 1,Z12
5 < ^0 âom<°>
2 ^o âom<°>
1 âo°/°>

OosFiolMhIi L'UQQhL.sl v "(t;) SlQ^t
-o,Z9I2ZZ2.lv o,Z2l3749.lv -^; o,Z6LZo6Z.lv 1.23L4ZZ

o,IZ

1Z 68Z 4.98Z6 l6Zo2,7L6 8,2ZZ Zoo,912 2,797
12 66o Z,o8lZ l6Zoo,Z16 Z.661 136,o2Z 2,64Z
11 6ZZ o,9S2Z 1626Z.Z74 2,8oo Z9.179 2,488
1o 6oZ V.ZZ95 14987,032 2,1ZZ 29,947 2,Zo2

9 Z3o o,Z64o 1Z3Z6,984 1,84Z 13,682 2,147
8 ZZo o,22o3 12Z24.4Z7 1,ZZo 1o,24o 1,962
7 ZZo o,1Zo6 11660,379 1,ZZ2 6,Zo4 1.3Z8
6 Zoo o,o729 1o41o,441 1,oZ1 2,3lo 1.6Z2
Z 47o o,o224 9213,867 0,688 o,766 1,466
4 449 0,0008 9272,7o7 o,22Z o,o2Z 1,Z12
5 ^0 âo°(°>

------------ —--- --------------------- ' — 
0osHoivQl?li kuno^lsl------------ sîlltz, o,Z36lZl2.1o z-o,Z46Z666.
.1o"^; 0,1696342, v,Z4Z8Z4o; 1,2oo618
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I^bslul 6-5

Vodsräsr-SL Lunotziol psntzi-u 6^- 2ooo M ?1 äsollvi-
^21:62 1^- 2o 5'» ÎN 0L7.UI Ü0L3I? Leului "op^irrÎLLt: portzl^I"
(la ^3- o,Z^) ^1. "0v^1^l2ar" (pon^i?u - e,5)

/>
1c 0 dow . , x° p^lä^/c-D i

li?o1:/mlnl ^'6vln/Ll >2°°! IV/^Ho.v s

0,25 
"0?"

15 75° II,868o I5o97,454 I4,IoI .665,614 5,2oo
14 72° 9,4996 I5°9°.6o9 11,991 55o,944 5,°14
1) 685 6,8428 19084,794 9.625 562,5o4 2,797
12 660 4,87o6 I5°SI,657 7.866 272,065 2,645
II 655 5.2678 I49°9.155 6,454 180,444 2,488
Io 6o5 2,2691 I4oI2,711 5,461 117,554 2,5o2

9 5So I,7°95 15128,746 4,889 8Z.II4 2,147
8 990 I,2o68 I2oI8,297 4,272 95,717 1,962
7 55o o,94o5 II27o,2I9 5,891 59,291 1,656
6 9°o 0.6I8Z I0I95.69S 5,559 25,297 1,692
5 47o o,572o 9o69,496 2,767 12,492 1,466 «
4 445 0,2156 8189,41a 2,9°6 6,541 1,912
5 412 o,o7o9 7°64,262 1,576 1,899 I,Io7
2 560 0,0006 6o92,9I2 o,9II o,oI2 o,9°9

< ^0 äom^o)
Ooskloisn^il kunohioi -0,2745252. Io ^;o,5944961.
.Io >;o,2IIo246.Io ^;-o,2856836.Io ^,-°,7L75I52. Io , 
0.8984I60.Io"^r 0,2421254. Io^ r 0,8882862

°,5° 
"0"

15 689 5.9996 15692,975 11,269 547.565 2,797 
12 660 4,896o I5065.754 Io,5°9 275.195 2,645 
II 655 4,0564 14441,77° 9,554 216,967 2,483 
1o 605 5.1292 15524,795 6,596 156,745 2,5°2

9 580 2,4819 12710,659 7,S6o 116,811 2,147 
3 55o 1,6269 II7°°,262 7,°°3 79,145 1.962 
7 55o I.4545 II0I5.975 6,446 59.556 1,893 
6 - 5°o 0,9624 9986,004 5.599 56.555 1.652 
5 47o o,6o45 8965,551 4,719 2o,o69 1,466 
4 445 o.5565 6124,983 9,991 Io,727 I.5I2 
9 412 o,II95 7°45,57° 2,7°9 5,119 I,I°7 
2 580 o,oolo 6o52,57I 0,559 o,°22 o,9°9
1 ^0 äoin^o)

Los^ioion^II ^uno^Isi pzL^)
-o,1445245-Io"^r o,5°54I54.I° ^r o,1o^15L5-1° r 0,6925^-60
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Vsdslul 6-4

^uno^is PSQdru tzonsZuI 6^- 5ooo M ?i äoeIivil5Li:SL
- lo To !n eusul unui demorso "ont:imiLs<:"

lno^/äl 5, SyIm/oj läu^I Issel lo.p^I-^I

o.55

14 72o 6,49ol 15779,797 15,567 496,190 Z,oI4 
15 635 5,7622 15775,617 lo,7II 557,799 2,797 
12 660 4,2665 15570,254 9,219 246,057 2,64) 
11 655 5,5225 14376,727 3,249 I8Z,o65 2,433 
Io 6o5 2,5292 I5S6Z.566 7,565 129.664 2,5o2

9 56o 2,0I84 12961,595 6,751 96,895 2,147 
8 550 1,5247 I1855,o86 6,o45 66,947 1,962 
7 55o I,25Io 11116,545 5,611 5I,5o7 1,658 
6 5oo o,9o72 Ioo2I,o94 4,967 55,67o 1,652 
5 47o o,65o4 8952,172 4,576 2o,9o2 1,466 
4 445 o,4455 6088,355 5,865 15,266 1,512 
5 412 0,2499 6995,441 5.167 6,474 I,Io7 
2 52o o,II4I 5992,262 2,422 2,552 o,9°9 
I 555 o,o4I7 5251.254 I.725, 0.8I0 o,755

Ooskioisnhii Lunehisi p^,^(tz) sinlit o,5o5476I. Io"-', -o,9955688.
—2 —i —1

.Io o,9669S76.Io ; -0,6962252.Io 0,6592615

o,5

15 635 5,6549 15656,285 I2,o7° 552,095 2,797 
12 660 4,6422 15274,379 II,o6o 262,625 2,645 
II 655 5,34ol 14569,977 Io,2Io 2o7,22o 2,488 
1o 605 5,0173 15537.656 9.265 151.L71 2,5o2 

9 53o 2,4510 12727.246 3,541 115.555 2,147 
3 55o I,88o6 11672,414 7.724 8l,5oo 1,962 
7 55o 1.5559 10965.727 7,199 65,191 1,653
6 5oo I,14o1 9912,593 6,423 41,856 1,652 
5 47o 0,7992 8878,145 5,662 26,278 1,466

445 0,5657 8058,086 5,oI4 16,842 1,512 
5 412 o,52Io 6968,o74 4,I2o 3,235 I,Io7 
2 580 0,1475 596o,595 5,159 5,267 o,9o9 
1 ?65 ^-o54I 5247.109 2.25? I."52____ o.755

Ooo^IoloQtzll I'UQo^Iol
-v, I^7^Zo?. Io"^ z o, 25176^2. Io ; 0»7^vlo2. Io ; o, 466^7^7
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lădoiul 6-5

^uno^iol p^, (d) psn^ru Z-- o,I5

n ^0 äsm x ° ' r>20 lä^/ew
lro^/mlnl 5,6vlm/3l säsl^'l soso, 1^1:1 lo.p^^ l'^î

6000 
IM 
02°

"0-

14 72o 6,5151 15900,609 15,526 469,566 5.oI4
15 665 5,6005 15691,746 9,8ol 529,624 2,797
12 660 5,7512 15667,684 7,261 22o,75° 2,645
II 655 1,6212 15684,996 4,556 95,562 2,468
Io 605 o,994o I475o,4I4 5,454 54,252 2,5o2

9 5So 0,7282 15627.579 5.155 59.779 2.147
6 55° 0,6120 12525,657 2,855 27,955 1,962
7 55° 0.5195 11476.567 2.659 22.085 1,858
6 5oo o,4o6I Io254,957 2,422 15,425 1,652
5 470 0,5155 9o9o,595 2,2o6 Io,6I7 1,466
4 445 o,255I 8l67,9o2 2,o56 7,656 1,512
Z 412 o,l86o 7oI9,992 1,625 4,656 I,lo7
2 560 0,1542 59L5.094 1,625 2,975 o,9o9'
I 555 o.IoI4 5251.457 I.474 1.965 o.755

voolioloiihli îunotzioi p^.(ti) -o,55o5512.Io"^;o,1625968.
.Io ^o,Io92o55-Io ,-0.155655°.Io ^,-o.2Io24Io,I.7579II, 
-I.59ol6l

Zooo 
IM 

Iv^o

"0k"

15 75° 15.5685 15064,246 15.000 744,751 5.2oo 
14 72o I2,9So2 I5o75.II5 I5.0I9 628,582 5.oI4 
15 685 Io.Io22 I5o66,156 Io.651 /<88.878 2,797 
12 6ko 6.o992 I5o6I,25S 6.969 591,Sol 2,645 
II 655 6,1862 I5o57,55I 7.562 299.175 2,488 
Io 605 5.962o 15054,506 5.557 191.562 2,5o2

9 580 2,2191 12852,746 4,o88 Io5.657 2,147 
6 550 1,5272 11655,769 5.474 67,051 1.962 
7 55o I,25o4 11126,725 5.122 5°,7o7 I.656 
6 5oo 0,6945 Ioo27,o86. 2.8o9 55.215 1.652 
5 47o 0,6416 8947,254 2,479 21.265 1,466 
4 445 0,476o 8o75,524 2,222 14,252 1,512 
5 412 o,5o55 6974,129 I.S95 7,886 I,Io7 
2 58o 0.ISI5 5968,524 I,5So 4,oI5 o,9°9 
I 665 0.IoS8 5229.oo4 1.524 2.1o7____ °.755

Ooskloisntzll ^uoehlol ^ÎQi:, 0.7265492.Io" ,-0.2941257-
.Io"^?o.5245I7o.Io"^,-o,1525642.Io" ,-0.5554525-Io , 
-0,5692164. Io"1; 0,^052525^'2^76478----------- ,------------------------------------
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himpul - 1Z.4IY SSL eu vi1)S8s Vâ -- 7,o64 Kill/K, 1-n- Lu oeudi- 
QU!U?S WSUZS pd ? pLuL Lu punel-ul I, Is vit)02s v^- 11,14 ^m/k 
(^ - 17,595 sse).

lu ^i§uus 6-5 sLud âs^o vuoZruuisIs âs âsinLi-s^j
Lu Li§urs 6-6 sLutz pi-S20udLhs uslstziils p^^,(v) psu1:ru äUeultzs 
tonsos ?i äselivitz^^i Lu os2u1 LsmLrsooloi» "opt:imi2s1:s puu^isl" 
("0.1^') sau "op^imi2Lt:s" ("0").

Obssuvs^ii ,
- kuuetziils äs oomsuäü p^(^) (kLs-6-4) ?i k(d) (iie.6-5) uu Lu- 

osp äs 1s - 0, L?s oum o kuos äsm^^' ^vsus1:s psntzuu oL 
koutzs äs hrsehLuus eus?^s äs 1s t: - 0 pLuL oLuä ? . -- Rs2,o dom ' 
adioa pina Ia t^g 0» dupa earo locomotiva ss dosprindo diu 
loo. In oontinuaro in intorvalul do timp t. t t. , ur- dos t
moasa ^unotionaroa dupa programul stabilit;

- 1s§6L ds variatio p^^(t) dotsumina pornind do la turația 
motorului caro variata proporțional ou timpul (v. tabolul ^-1) 
după rolatâ-ar

n(t) -- Z55 -i- 26.ZZZ t srot/minj (6.Z)

vin rolatiilo (6.Z) yi (6.1) so dotormina variația in 
timp a mărimii do eomsndâ,

p^(^) -- o,16Z 1: 0,75465 lâsN/em^I (6.4)

sau
p^(d) -- 1,6Z.1°-^ * 7,5465.10-2 !âl (6.5)

PS 1ubsrvLlu1 âs ^Lmp o < d < î-âgg-
Iu âlsCULwsIs âs mal sus ps aesst! iutzsuvsl kuuetzLLIo

p (d), !c(tz), u(tz) uu 3-su uopi'srsu^s^, oi uumai ps âomsniu! 
Is§ii âs wi?osus sâop^sds (^âss^

Iu osloulsls s^ootzuudo 8-su oouLiâsusI: msi wultzs vsuisu1:s 
s1s uoosIsuL^isi msâii, puiu iu^uoâuesuvs oosLioisutzului 
(v.osp.4 yi osp-5 - usI.5-5)>

I,L sosls?i donsZ ?i âsolivi^sds oos^ioisntzul inklusu- 
tzssLL P02itzis ouubslou ioutzsi âs tzruo^iuus îs âsOLULZ âupâ oum 
ssds uspus20uî:Ll: Lu iik;uus 6-7«

vsoâ SS SUSI126S2Ü ouudsls §0 âsm ^râds psul-uu âiisritzi 
ooskioisu^i ss oons1:ui:â oâ»

I. - kuhL âs timpii usosssui rssIi^Luii ^orhslou âs ^i-so- 
^iuus psr-^iuls Lu ipodo-s propoi-^iousIitzL^ii t-uus^ioi riodouului
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'Z
1S O l>- O -O 

co (Xi o dx 
cx co i-4

O 0>
oo XO cx l>- 
o> o cx K>

cx
XO 0>^- OK 
co o o>

O (7>
O>U> 

o> cx
1-4 ix>cx 
XO

!
O

co 1 I I UX ci>'>o l^s-i 
1-4 1-4 .-I (XI

xO O>^ 
1-41—1 cx >' O

oo
1-4 cx '0> ri-

oco o> 
cx cx

K>X5>i-4 
cx

O
u

^o

§ u>u>xcx 
i—i I—I 1-4

XO 
cx

r-4

l>- OK>xO 
o xx o co

1-4 UX r<> <0
O 04 l>- 
cx cx?<x^-

l>- K> cx K> 
x0 xO XO 1-4 
oo i-4 c- 
<7^O-o^co 
cx ^O tO i-4

1-4 
u>cx 1-4 
o 1-4 cx 

co cx - 
- - » o 

OOiv> ^Ki-4

co O 
cx x5vcx
(7> K" > 1-4
K>^r u>

cx

cx 1-4 u>
XO O» 

cx 
cx 1-4 o 1 
x> O cc> 

i-i co
XO IXO

D-8
^O

O 
xO
O
n

^

O 
42

^

O 
42

III»

cx O 1-4 
(XI e<X t<X i-4 
O XO i-4 XO
ux ux cx- O 
1-4 1-4 1-1 (XI

o 1-4 c>--E 
(0 o o>cx
O

XO oo --Ü- XO 
1-, 1-4 cx io

O roco oo 
O-tO^c o 
cx cx co o>
XO 00 K0XO 
1-41-4 cx IO

o cx oxo 
o c>cx o> 
o>oo 1-4
o c^-xO o 
cx cx o>

E oc> 
dLK O o> 
o 04 oo l>-

co cx -E 
1-4 cx K>^

i-i o 
u>cx c^-co 
co o uKO>
X) o o o> 
cx oo

ec>u>^ 
-^-1-4 10 
î^°' 
O 1>-O> 
cx cx x>

XO oo -Ä-
1-4 (O 

o>cx 1-4
cx xO K> 
K>xxo

1-4 c>-co 
oo o
cx o>i-4
(V 1-4 
cx K>ccx

cx XO K> 
oo XO co
0^.0 I
0>XO O 
K>c>>^

XO
»i4 
S

o. 
O

cü 
w

o 
ecx
O
Ii

"co

o

co

I I I I

O ^4 
o

I I XO o 
1-4 cx

cx-xo
1>-^4

xc>^0> o 
1-1 1-4 1-1

cx coco o 
o c^l^-^- 

ocxKoco
u>l>-cx XO 
1-t i-4 cx Ko

o co cco xO 
cx o> 
l>-cx l>-c>
xo cx xo
1-4 cx ko l>-

xO O 1-4
M 0" O 
1-i cx cx X)
!>i-41-1 cx K>^

KX<O O- cx 
co o

1-4 lX>00
1-4 cx rx>O> 
cx K>xo o

XO

XO oo 
1-4 
1-400 00 , 
O>XO co 
1-i cx IX>

l^o>c>- 
x>so>co 
1-4 k<X7>
XO co 1-4 
cx K>

0>0>K> 
cx coco 
(X o>oo
1-4 k<> O 
cx K>ecx

u> O r?^
KX1-4 A>

1-4 c sc>
IOXO 1-4 

U> . .

r
cü

8

dx
14
S

IO
O 
il

co
O 

42

co
c
O 

42

I I I I

O
O

I I I

ccx
O

ecxttxccx-xt-
1-i t-4 1-i (XI

KOLO o co o co 
O>oo

I lXKi-4 cc> 
1-4 cx K>

cx co 
cOK^co 
l-l o cx

ix>c^c>oo 
1-4 i-i c/>

xOxc>i-4 o 
1-4 X) iX^ K> 
c^oo xO -
X>(7>K>^- 
1-4 i—i K > i—i

K> 
lcx 1-i ct> 
cx ou^cx 
u^oo XO -
XD s-I l>- 
t-4 (V

oo 1-4 rcü 
o o KO c> 

xO oo O
- O 

c^u>M 
1-4 c^ cOx n4

42 
cü 

c>oo 
l>-o> O 
cx cx cx cü
o X>K>.i4 

(^j O 42
1-4 O

1-4 )Ä
0^77 »
xO co lx> cü- - o 
o>cx O 6 
1-4 K>l^>-14

1-4 42 
cü 

cxoo cx cr- 1-4 -o cx 
i-i -o- -X- cü

oo l?^-4
cx -x- c > 42 

fO O 
------------  L

»«-i

O 
r

Ä

2 

cü 
k4 
Z 
D

U> 
cx
O
II

'eo'

o 
42

O

I I I I

^>,.0X0X0 
,—l i-4 i4 i-4

xO
K>

I I 1 oo

XO
KX

uxccxu>i-4 
^4 ,-41-i cx

00 1-4
XO ccx 
o cx

I I i-4xc! 
cx io

cx K> 
O 1-4 

co
u>c5>c/>i-4 
1-4 1-4 cx cc>

O> (->00 
co oo o 
co o 1-^

I co 
1-4 KO^

^-oo r> 
lx>co x>-> 

xo
l/Xi-4 iu>O> 
1-4 cx o

1-4 xo cx o 
cxxiocx o 
^xo xo o
xO c^ 
i-t cx x> i

^-4K>l>- -1-1
ü">co k^« 
c^ o o .
1-4 o>

_________e

oo c>. O 
o O>i-4 o 

XO O s>"> O
co (X O 
1-4KXO I

l>-^-K> -.4 
cOK>^c> 
00 XO l24
O cx e^ /< 
cx^^r

______K>

»14
U>

O

'eo'

O 
42

'v?

I I I <

O 
co

oo 
oo 
XO

I I I
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IO

uxccxcoo^

c>^o 
cx 1-4 

I I occ!
cx K>

oo co L> cl> 
O>i-4

cc> cx xo 
1-41-4 cx

^4 0 0 
l>- cx 1-1 
l>- ocxo>

I
1-4 KX^o

1-4 1-4 
c>-c>-l_c.
o l>-c>

o>o> o co
fL>

cx i-i o> 
O

K>c-cx O
- - 

u>K>r>- 
1-i cx ec>

OXO 
o cx K> 
U>^-xO

o 
1-4 cx co

O 00 O
cx o O 

- -
l>-1-4 O
1-4 K>Xl>

co e^ O 
o 

co O
oo O^xO
1-4 K>^O

! o O O O O 
i-4 (XI K>

O o O O 
1-4 cx so

O O O O 
1-4 cx KO

O O O o 
1-1 cx K>

o O o O 
1-4 cx K>

O O O O 
1-4 cx K>

>7Z
1

U> 
O

co 
O

___

cc> 
o

u> 
o

ecx 
O

_____K>
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O

ö 4

BUPT



—-------6v -3000 -30°/°» -----------6^ - 5000 sott, 5,- - 20°/°»

^g. b-S Vo5iotio timpului c^e pentr-u âel-iîs tonc:)e l6v )si

^belivi^^i lr-j^ lo L.'emol-o)ul ..o^timirot pcis-tiol l0? ) S' 

..optin^^ lO) 

BUPT



- 17S -

âlsssl ou ^llltpul (2^«5—I), îinsou^l ps ^lsouns OLNLO^SNls^ I03. IN 
Ll§un2 6-7 NS2UI^L:

2) ^0i»tzn âs Ia âSAQ^ao pontii-u 0,15 2^un§s
ps onnno^snls^lolls âs ^NLO^lUQS PQN^lsIs IN ^lmpl DUl^ QLl mlol 
(v.-bsdolul âs ps l'l§.6-7) âsoid osl 00 LI' NSLUI^L âln VLU?l2^l2 
Ilninnä n(t:), 0002 os Öl' pu^ss ästisnNlns O sollolirnrs supllmsn- 
^2N2 a lns^sls^lsl âs oomanân;

d) ^on^s âs ^nso^luns ?o âsm pon^nu o,5 lntrsnsso- 
^S22â oundsls la hlmpl LpnoplL^l âs 001 ^nsoui-l ps O2N2O^S- 
rls^lolls âs trnQO^luns psi^lsls (l)2d.^lC. 6-7);

o) LO0?^l lilmpl oonsspunsLkonl lndsnssotzlllsn §0 âsm 
ou ensso ou Olli oosllolsntrul /> 0i»6yt:s, 0002 os lnsssmnL 00- 
msnâs in^r»-un t;lmp wol mono âsoitr osl os nssul^L âln vonlshls 11- 
nlanâ n(^), sâloâ o sollol^ons "mol IsZsnL" a lns^sls^lsl âs oo- 
manââ.

2. - ou -bosls 20sst:s2 simpli ^o-ksll âs âswLNs^j PIN2 In 
Isylnss ps osnso-ksnls^lon âs t-nsohluns sx^snIoLnä Ilml-d2^2 âs 
NO^ON, ^^1* vl^022 v^, ou Volonl QPNOpls^S (v.ul^lms 00I02-
N2 Irnd.^l^. 6-7). InssnmnL 02 psn^ru /) W2l M2NS S2U msl wlo âsma- 
raZuI 0x^1^122^ 36 ^200 Qp7?0Xlni2-b1v ln 20Slo?I Villip, 0d3SZ?V2tz1s 
02I»S ss prS2INllL IN âs^sliu IN osls os UNMS222 (t;ud. 6-6 yl ^l§. 
6-6).

DxpIlos'hlL OONS^L IN ^Qpliul 02 îs lnospulrul âSMLI'L^UlUl 
(vl^S22 MloL) ^or^n âs t^oohluns sslis M2l N227S IN 022Ul oool'lol- 
sn^ulul ^/3 mlo, âupâ 02N9 S2 sslis mol mloâ âooi'k ^0 âSD oonsspun- 
LL-Kosrs unul oosllolonl) ou VLlOQI'oL mol M2I»6 (v.^l^.6-7 psn- 
îiru 73 -- 0,15 ?l/) - 0,5 S2U 0,7).

I^sn^nu 2 S002I7S IN SVlâsN^L 0p^lml22I'6L âsmors^julul 1*62- 
Il22^2 pnln oonäussrss 00NS3pUN2Lt;02I'6 2 looomo^lvsl âupâ pro^rs- 
DUl PNS2SNîd2^, ss 2N2ll20QSL IN oon^lnuoi's timpul IN OLI'S 2I«6 
I00 âsmLi'sZuI PIN2 Is lsylnsL ps 02N20^si-ls^l02 sx^snlosnL Ilml- 
H2H2 âs mo^0N-

In ^sdslul 6-6 ss â2U volorlls ^lmplloi' âs âsm2i«20 IN 02- 
2Ul âSM2I?2ZuIUl "op^lmlSL^ PNI'ilsI" 022UI â0M2I*2^U-
lul "0p^lml22l-" (l-o)' 1'0PI-02SN^2^S IN ^l^UNQ 6-3.

vln dLdsluI 6-6 sl iklLUl'Ä 6-8 39 odssnvs 02r
- Ln ossul âsmons^ulul "op^lml22d" ("O") ^lmpll sln^ M2l 

mlol ^2^2 âs osl 2l äOMNNQ^juIul "opt:lDl2L^ psnhlsl" (-0.^î),^2P^ 
02NS L—2 ?l UI'MLl'lh PSN^I?U VILl'll'SL sllolonî:sl ponnlnlll
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- âiisrsnha âindrs d^^ ?i do cro?ds ou orsydsrsa ooskioi- 
sndului /5 , ossa ou srada slioisntza opdimisârii mai ales la va
lori mari als lui ^2 ,

- âin oonsdadarss andsrioara rs^ulda oa un âswara^ "opdi- 
mi^nd parțial" ssds dins sâ ss iaoL ou un oooiioisnd mai mio 
(sooslsra^io msâis nai maro), âaoâ insdala^ia âs oomanâa psrmi— 
^s, svinâ in vsâsrs odssrva^iils iaouds la analis a kixurii 6-7,

- timpul rsali^ad prin âsmaraZul "opdimisad" ss woâiiioL 
Boards putzin ou oooiioisndul ,

- rosulda oL âomara^ul "opdimi-sd" ss kaoo ou aosl oooki- 
oisnd "^>", "oonvsnabil" insdals^isi âs oomsnââ ?i nu ou unul 
impus inițial;

- oonsiâsrinâ ?i ki§ur» 6-^ ss obssrva ca la o, 15 
ourda p^(^) srs o panda marș la inoopud, âupâ oars aoossds ss 
mioyorsssâ. In oașul -- o,5 variația s^ds ou panda s-
prosps consdandâ ps iod âomsniul âs variahis ?i muld iniorioara 
primului cas, oosa os inssamna o oomanâa mai uniiormL a loooizo- 
divsi.

In dadslsls 6-1..-6-5 psndru âiisrids donato rsmoroads in 
palisr sau rsmps, au iosd âa^i ooo^ioion^ii iuno^isi P^(d) «ars 
oonsdiduio programul âs oomanâa al looomodivsi.

Llds pro^rams âs oomanâL als looomodivoi âisssl kiârsulios 
6M o^o-VIIO sini prsssndads in dadslul 6-7-

Ss odsorva oü in oa^ul âsmaraMlui "opdimisad parțial" 
("0.1"') dimpul dodsl âs âsmaraH (d^.- d^-»- ^âss^ ^8^1 ou 
dimpul minim âs so^ionaro al insdaia^ioi âs oomanââ (^-^om min^ 
- 15 sso, v.iad-6-6).

I-s âsmarsou! "opdimisad" ("0"), oinâ ^1' ^^ssa
yi dimpul doda! sind mai mici âsoid osls oorsspunsadoars puno- 
dului I (v^< v^, t-î. - iâas ^â^ ^1 "

0 pards âin pro^rsmsls âs oomanâL als looomodivoi âisssl 
kiâraulios o4o-VII0 au îosd xrossndado in Ii§uri1s 6-5, 6-6, 
6-Z ?i 6-^ prin ^uno^iilo ^^) rsspsodiv n(d),
alds pro^rams sind ouprinss in dadslul 6-6-

Lossdos rsspsoda doads oonâi^iils analissds ?i impuss unui 
âsmaraZ opdiw ?i oonsdiduis programul âs audomadiss- 
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^sma ^62s1 âs âoo^orLd a ^osli împusa âs eonsldsi-sulis r?sals, 
osculis âs sxploaharsa loeomo^îvslor? âîsssl eu lir?arism1sîs K1âr?au- 
Ilea, îrr seopul Lmdurraliä^Ir?!! kurrehîoirar?îî lor?, mar?îr?îî eompsliî- 
lilvlliatzll yî psr?î'or?marr^s1or? aesslior?a.

In eapl^olul 1 sîrrli LQalä.LL'ds oar?selisr?îsli1e11s lîmîlia âs 
braetzîurrs als loeomolilvolor?»

^or?ha âs ^raetziuns llmllia^â âs aâsrsa^a 1a âsmar?a(j (^) 
sslis âolisr?mînat:â âs eooîîeîsrrliul âs aâsr?sri^a. äeostia sslio amplu 
LUallLQtz, îrrespîrrâ eu pr?îmsls esr?esliar?î la âomsrrlu (1L52-I>o1r?6s), 
pîrra la pr'soeupar?! âs âa'da mal r?sesrrliL als spseîalîyliîlor? r?omârrî 
yî slir?aîrrî. Irr lădoiul 1-2 sads pr7S2srrlialia o sîrrliS2a a ooslîeîorr- 
^11sr? âs aâsr?srr^L î'ol.osîhî âs âlls^î-bs aâmîrrîslir?a^îî âs eals lo- 
r?aliâ. IIli11î2ar?oa aâor?srrtzsî âoli^mîrra'da âs solu^îHo eorrslir^eliîvs 
als loeomoliîvslor? yî âs eorrâîtzîîls 1oea1s âs aâsr?oQha ss^s sliU- 
âîa^a lrr 8 1.1* Z.

re Oar?aeli0r?îsliîeî1s âs irraehlurro als loeomoliîvolor? eu lir?arr3- 
mîsîs dîâr?au1îea s-au âs^simiira-b pr?îrr ealeul psrrlir?u loeomoliîva 
o^o MO por?rrirrâ âs Ia oa^aoli0r?î3liîeî1s îrsrrsmîsîîlor? Kîâr?au1îes 
?N2-^» od'tz'lrru'bs la irresr?ear?sa ^r?arr3mî3isî ps ylrarrä (1:ad.1-^, 1-6) 
eu eonslâsr?ar?SL r?Lrrâamsrr-dsIor? msearrîes âîrr tradslul 1-^ ?l a 
setrsmsl elasmakies a loeomotrlvol âîrr Iî§ui«a 1-22. Lls^oâa âs âs^sr?- 
mîrrars a 1or? ar?s o 1mpsr?1iQrr^a âsoLsdî^a pr?îrr ^api:ul eä ss poli 
asîi^sl eurroa?lis earaoliorlslilells âs tiraetzîurrs als uasî loeomotiîvs 
Lrreâ âîrr Ia?a âo pi»oîseliar?s a aess'bsîa. Oar?aelisr?îst:1eîls âs liiae- 
tzîurrs od^îriuîs s-au eompar?ali eu esls âaks îrr Iîlisr?LliUr?Â âs sps- 
oîalîl-atrs (^îZ.I-2.^) r?S2Ulliîrrâ o durra eoaeor?âaQ-a.

IQ 8 1.Z ss-ds pr?s2srrvaliä 1mpor?liaritza ear?aeli6r?îsliîeîlor? arra- 
lî^aliS îrr pi'oeosul âs âspa?îr?s ?î r'ssîadîlîi's a aâsr?srrtzsî, Ia 
âsmar?aZ (IîL.1-2^, 1-29)-

I^a loeomoliîvsls âîsssl moâsr?rrs eu puîisr?î spseîlîes Irrsliala- 
lis warî ^ortza âs -tiraohîurrs eor?sspurr2alioar7s eupluluî molior? âopa- 
ysyds itortza âs lir?ae^îurrs lîmîlialia âs sâsr?orr-ha. Irrsa rrîeî aesaslia 
rru poalis ^1 r?salî2alia âîrr eaU2s var?îa^îoî sarelrrllor? ps osîî.

Irr luei'ar's sstis pr?s2sriliali urr sliuâîu ear?s ss r?s^sia Ia lîmî- 
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taroa ^or^si äs traohiuns îs. dsmarao datorita dosoaroarii osii— 
lor (eap.2).

linind ssama âo repartl2arsa euplului ds antronaro po s- 
lomontolo slastioo din landul oinomatio roduetor-ro^i, ou eon- 
sidoraroa rigidităților aoostora (3 2.Z) so stadiloyts 5ortza 
âs trao^iuno oaloulatâ 1a limita do patinars (8 2.4).

^ortza limita oaloulata (§^)» saroinilo ps osii (H^) ?i 
ooo^ioiontul do utili2L<ro a ^or^oi do trao^iuno ( ) s-su dstsr- 
minat 5^n 2o varianto do osloul (tad.2-5) pontru looomotivols 
diosol liidraulioo OIlî o4o MO ?i o4o VW.

vin aoostoa rosulta modul in oars ssts in^lusn^ata ^or^a 
ds traotziuno limita la domaraZ do oon^igura^ia goomotrioa a 
looomotivoi, do rigidita^ilo din lsntzul oinomatio al sooundaru- 
lui trcMsmisioi ?i do eosiieientul do adoronha.

londintza do patinaro a loeomotivolor diosol-^idraulios 
osto domonstrata analitio in 8 2.5 yi ooniirmata sxporimontal 
in 8 2*6. vin inrogistrarils pro2ontato in rigurilo 2-16...2-^2 
a ro2Ultat oâ rslatzii domonstrato toorotio oum ar ^i oolo ro^o- 
ritoaro la tondintza do patinaro, ordinoa do proluaro a suplului 
do traohiuno do oL^rs osiilo monkako, distrriduiroa ^or-hoi do 
-braotziuno Ln^ro bo^iuri, iniluontza vi^o2oi do alunsearo asupra 
ooo^ioion^ului ds adoron^a au iosh ooni'lrma^o do ro2u11ra^o1o 
inooroarilor oxpsrimon^alo.

In 8 sinl7 pro2on^ado masuri oons^ruo^ivo in vodoroa 
opdimiLarii domaraHului. Irin t^rao-tziunoa Zoasa yi roparki2arsa 
Skala a ouplului do 1-raohiuno po osiilo monia^s (rol. 2.57, 
L1k*2-2Z) so odtzino u^ilisaroa in proportio ds 6 -- loo 5» a kor- 
-hoi ds t:raotziuno limi^aia do adorsnha (v. 1;ad.^-12).

0 al^â măsură oonskruol-iVL pondru imduna^a^iroa domara^ju- 
lui os^s pro2on^aiia in ^adolul 2-1Z ds undo rosul^a in1?1usntza 
riZidi-bahii asupra lui e , lueru dovodilr yi in oxploa^arss looo- 
wotrivslor s57^ *

I»on^ru studiul posid111da^ilor ds domararo alo looomo^i- 
^olor disssl vidraulioo (oap*5) sini! prs2snl!ai!o, după o ampla 
dooumsnkaro did1io§raI1oa, 5ortzols rosisiioniio la domara^jul tro
nurilor (8 Z*l).

In 8 Z*2 sint anslisats di^orits mstodo do into^raro a 
oouatzioi do miyearo a tronului prooum ?i ooa propusa ds autorul 
tS2oi aplioadila la oaloulatoarolo sloetronioo.
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vsntru svaluaroa eapaeitahlli âs aeeslsrs.ro a loeomotivolor 
smk stuâiats mai mults eritorii eu eone1u2ii pentru o ana1i2a 
riguroasa yi aprseieri asupra als§er11 erl^srlulul eorospuns^tor 
âs eomparatzis.

Ls snalisoasä âi^erits 1s§1 âs âomararo (eap.4) eu pr020n- 
tarsa eonâi^iilor es ears sä Is inäsplineasea, âstorminats âs va— 
lorils maxime prsseriss als paramstrilorr a^^. 1,Z m/s^ yl

0,6 m/s^. ^.eestsa au rs2ultat âintr-un stuâiu apro^unâat 

al Latelor âin literatura âs spseislitats» La seopul sliminarii
Șosetelor âaunatosro als unui âsmarao Z^aeut la intimplaro.

Ia 8 4. A 057176 prs2ontatâ 1s§sa âs âomararo propusa Iu luera- 
rs ears osto Conorala; prin partieularisaroa s1 ss od^in eslolal- 
ts 1s§1 anali2ats in 8 4.2 (v. tad.4-1).

Ro2Ultato1o od^inuto (tad.4-^.. .4-5 yi LlZ.4-7.. .4-9) psntru 
o maro âivorsitats âs sasuri. ana1l2al7S arata ea ls^ea ^snsrala 
propusa rospoeta l7val7O eonâitziile impuse yi â1n aesasta, ss odhia 
eslolalts ls^i âs âomararo anali2ato.

In stuâiul âostinat demarajului tronurilor âupa profanul 
aâoptat (eap*^) ss stabilose eonâitziils impuse âsmarajului tronu
rilor (§ 5»l) yi oeua^iile parametrilor prineipali ai âomararii 
automato (8 5«2 ?1 ^*Z) in eomplotaroa eolor âin bidlioCrLLlis Ilo4)

Ls propuns rsalisarsa âsmara^ului in âoua varisntsr î*op^imi- 
2ars parțiala" ("OV") ?i "optimi2aro'* (^0") (8 5.l...8 5.Z).

Vadslul 5-^ eonhins valorils ealeulato alo timpului nseosar 
âssprinâorii tronului âin loe ?i als aeeslsra^iilor maximo âupa 
un proeoâsu prs2sntat in 8 /^esstsa ssrvose ea âsts Initials 
psntru âstsrminarsa varia^isi pL^ramstrilor âomaraHului ears sint 
prs2snta^1 in tabslsls 5-2-»»?-1Z ?i in âiaCramals 5-^-.-5-lo.

vin snali2a lor ro2Ulta ea lo^sa âs âsmarars propusa ?i va- 
lorils maximo alo parametrilor âsmararii sint rospsetats atit in 
0L2U1 âomaraZulul ^optimi2at parțial" eit yi a eslui "optimi2at" 
(v-sint02a param, âom. âin tad.5-^, S-9)»

vsntru eonâuesroa tronului in vsâsrsa rsalisarii lsCii âs 
miyearo, in eapitolul 6 ss stadilssts programul âs eomanâa al 1o- 
oomotivsi exprimat prin seua^lilo ^se^)* ^(1^) ?i ^(t) sau 
k>^(v) yj. Ic(v).

LIstzoLLaa âstzsrwloLrl.1. Lvssboi» Lunctzj.1 s-s splleLd eooersr 
IL Iooomol!lVL âlossl kj-âi>LU11eL o^lî o^l) VM, r-s2Ultza<!s1s 
ouxi-loss Ln tzadolols 6-1.. .6-5 âlr^rsiirsls 6-Z...6-6 psntru âe- 

BUPT

aeeslsrs.ro


- 134 -

maraZuI "opdimi2ad parhisl" ?i -oydiml2ad".
k'sndru a sviâsnhia s^isisnha âomara^ului ^'o^^iDi2ad'' in 

dadslul 6-6 ?i litura 6—8 sink prs2sndahi dimpii dodali âs âs- 
maraZ pina la is^iroa ps sarasdsrisdisa âs dras^iuns sxdsrioarâ 
limidadâ âs modor

In linalul eapidolului 6 ss ^aes o anali2a a inilusn'hsi 
aseolsra'hisi msâii (prin sos^isisndul ) asupra surdslor âs 
âsmaraZ ?i a solisidarii insdalatzisi âs somanâa a losomodivsi.

O sonslU2is Imporcanda ssds aossa sa ^orma âs variabis 
Ln dimp a iortzoi âs dras^iuns Ia âsmaraZ ^oâsm^^ r»sprs2sndada 
In ^1§urils ?i 6-4 ssds iavoradila od^insrii unși.valori 
wsâii riâisads a eoo^ioisndului âs säsrsntza. ässasda rs2ulda âin 
lusrärils Iul Isasv ^64^ ,^6Zl rs^sridoaro Ia sduâiul in^lusntzsi 
proosâsslor âs âsmaraH audomad sau manual, a pulsațiilor suplu
lui modor, a nsuniiormida^ii iorhsi âs dras-tziuns la âsmara^j a- 
supra aâsron-hsi, sonsiâsrada sa un ionomsn alsadoriu, sduâiu 
slssduad ps dasa ls^ilor sdadisdisii madsmadiss.

vro^nmols âs âsmaraZ âads in âia^nams sind somplsdads 
su o sindo2a prs2sndada in dadolul 6-7 sars ssds nssssara la 
audomadisarsa âsmaraZului.

I^rinsipalsls sondridu^ii als sudo
rului in rsLvlvarsa dsmsi sindt

I. ^naliLa in âsdaliu a sosiisisndului âs aâsrsn^a yi a 
moâului âs udi1i2ars a aâsronhoi âs eadrs âii'srids dipuri âs 
losomodivs.

Lvaluarsa ranâamsndslor moeaniss als dransmisisi 1o- 
somodivsi âupa un sduâiu apro^unâad,sssa ss a psrmis âsdsrmina- 
rsa prin salsul a sarasdsrisdisilor âs drastziuns, sars au o du
na sonsorâanha su ssls od^inuds sxpsrimsndal»

Z. Lduâiul rolului ps sars il au oarasdsrisdislls âs dras- 
^iuirs in prosyx-.ul âs âopa?irs yi rssdadilirs a sâsrsntzsi la âs- 
maraZ.

4. S-a sdadilid o modoâa âs âsdsrminars a varia^isi sar- 
sinilor ps osii ?i a iorhoi âs drasi-iuno limidâ ealsulada,^^, 
psndru svidarsa padinarii robilor la âsmara^» ^ssasda ss sxsm— 
plikisa su aplisars la losomodivsls âisssl diâraullss 

o4o ?i o4o VW in mai mulds variands âs salsul psndru 
anali2a in^lusn^slor âiiori^ilor paramsdrii»
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Vs o maro Lmpor^aatza psadru -StzuäLul äsmaraZulul a losd 
sxprlDarsa prla ^uaoi-H aaalldlos a ^ortzslor äs ^raotzluas llml- 
^s.1is Ls mo^oi», sau a ^ortzsl HmL-bL oaleulaträ ^.oss^sa 
au los^ äs^ormlaa^s ou o prsol2ls Dal mloä äs 1 S ^katza Ls La
esis hadslako.

L-au s^sv'bua'd äs^ormlaarl sxpsrlmsa^als ou aparatura äs 
Dâsura ooDp1s^ä, oars au eoaHrma-h rs2u1^at;ols od^lau-bs 'dsorolilo.

6« ?s dara s^uäLulul aaall^Lo äla 8 2*7 s-au propus Dasurl 
äs op1iLDl2ars a Lomara^ulul rs^srl'doars la märlroa lul yl 
sars yl-au äovsäl'k s^loloaha ^7^ La sxploa^arsa looomo^lvslor.

7» 3-a s'kadlllt: soua^la äs mlyoars a ^roaulul yl Dsdoäa 
äs la^o^rars a aoostisLa aplloadlla la mLZIoaosls äs prsluorars 
auiromaliä a äa-dslor.

6. L-au aaall2Q^ la äs^allu rosls^sa^sls la äsmaraZul krs- 
aurllor ?l s-au prssoa^a-d orl^orll poalru sliuäLul oapaol^L-yll äs 
aooslsrars a looomollvolor.

y. L-a propus o ls^o Coasralä äs äoDarars Laallsa^ä La 1u- 
orars äin oars, prla par-dloularlsärl, so obtzla al^s 1s§1 äs äs- 

warars äa^s !u ll-boratrura äla äomsQlu, prsLsalra'ks La 8
VsAsa ^onorala rospso'da ooaäl^Llls lDpuss La soopul svl-ba- 

rll s^so-dolor aoolvsr suprasollol^arsa Da'ksrlaluluL rulaa^ äs 
oals ^ora-da yl Larau^atzlroa ooa^or-kulul ealalrorlsl.

lo. S-au s-badllld ooaäl^Llls ps oars sä 1s rospooiis ua äsDa- 
raZ opllm yl souahllls oars sxprlwL varlatzla paraDv^rllor äsma- 
rärll Lu1:omado poa^ru lo^sa äs mlyoars aäop^auä, La. oompls^aroa 
oslor ^olosllis äla lUrsra^ura äs spsolall'dL'bs slo4^.

11. S-a ooasläora^ psrLoo-hloaaroa poi?a1r11 roa1l2Q'ka La äo- 
uä ol-spsr "op^Lml2ars partzlalä ("vv") yl "op^lDl2ars ("0"), äs^L- 
al^s ?l aaa1l2a^s La oapl-bolul 9- Ls prool2SL2ä ^ap^ul oä psa^ru 
rs2olvarsa o-dapsl "Ov" oZTls^a puhlas äa'ds La lllisra^ura äs sps- 
olall^al-s llo4^ lr^r s^apa "0" ss^s orl^laalä.

12. vsa^ru a moatzlas prograDu! äs oomanäa au^o^a^ä La ILml- 
Irsls rsall^ä^Ll s-au ooasläsratz urmä^oarsls mărimi äs ooa1)ro1r 

-blmpul äs eomaaää mlalm (poadru sliapa "0V") ?l timpul äs 1s?1rs 
ps oarso^srls^loa limita oaloula^L (La ea2u1 äsmars^ulul "0"),o- 
Sal eu osl os rsLUl^ä älalir-o varlatzls Ilalara a(d).
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IZ. 1>riu rox>ro2ouhsrss iu âisZrsms a iortzsi âs hrsohiuus Ia 
äsmsrsij ^oâsm^) ?i poshs urmLri hrsssul iorhsi âs
hrsL^i<.ms, ohsNSls âs âomsrsH si susliss Ivi?»

14. L-s shsdilih mshoâoloZis âs äshormiusrs Q iuuo^illor es 
sxprims âspsuâsuhs xsrsmshrului âs oomouââ s1 looowohivoi (p ), 
P02ltzis1 s1smsuhu1ui âs oouâuosrs (L) si hurs^isi mohorului âis- 
ss1 (u) âs himp ps âomsuiilsr 0 c h < h, si h, < h h^.uss ass h

2uuohii1s od^iruhs , p^^), ^(h), u(h) ooushihuis 
prob^bmul âs o o m s u â s si looomohivsi psuhru 
rsslinsrss Is^ii âs misosrs propusL iu vsâsrss roslisârii unui âs- 
msrsrj oih msi duu. /.ossvhs sshs o slis mâsurs âs ox>himl2srs s. âs- 
msrsZului io oout-iuuLros eslsi prs2ouhshs în ospidolul 2 (8 2.?).

1Z. Ls msu^ioussss isAhul âsossdih âs imporhsuh os progrs- 
mul âs oowsuâs sâopish ros1i2SL2â iorhs.âo hrso^iuus îs âsmsrsZ 
^oâsm^^ korms âs varistzis (ii§.Z-4 yi iix. 6^-4) isvorsbi-
1a odtziuorii uuoi sâvrsuhs ophims s64,x>sL> 769,iix.Z^.

16. Ls sviâoQtzis^L oiioisu^s âswsrsZului iu shsps "ophimi- 
ssh" (hsd. 6-6 si ?i§.6-6) si ss prsLiuhâ rseomsuââri priviuâ u- 
Hi1i2srss âsmars^ului "02" ssu "0".

17. 2ro§rsmu1 Ls eomsuââ s1 loeomohivoi prsssnhsh iu âis- 
krsmsls âiu espiholul 6 sshs eomvlohsi ou o sinds^L a rsis^iilor 
p^(h) pouhrU âi^srihs sidus^ii âs housZ, âsolivihshs sau soes- 
Isrs^is wsâis, osrs ssrvsso 1s suhomshlssrss âs- 
msrs^ului.

16. L-s iolosih hsduios moâsrus âs os1eu1 FLrL osrs rs2v1- 
vsrss hsmsi uu sr ii iosh posidils. Voshs esloulsio s-ou siso- 
hush îs osioulshosrsls 2H-IX o 2Z6 si 2H/IX o Z12 âs 1s 6ouhru1 
âs osloul s1 1.2."IV".'?, priu pro§romsrs iu limbos 20MIîM.

19. LIshoâoloCis âs osloul splicshâ iu luorsrs rsisrihosrs 
1s» ospsoihshss âs sooslorsrs, iuhseroros soushioi âs miyosrs 
s hrsQUlui, 1s§ss âs âsmsrsrs ^suorsis ssu psrsmshrii priuoipsii 
si âsmsrLrii prsoum si- proxrsmsls âs osloul psnhru osloulshosrs- 
1s slsohrouios su osrsohor âs esusrsllhsho puhiuâ ii iolosihs 
ls shuâiul âomsrârii aldor hipuri âs looomohivs.

2o. Osroshorils xrsssuhshs iu Hs2s âs âoohorsh su iosh vslo- 
riiioshs priu 2Z luorsri yhiiu^liios si 11 oouhrsohs âs oolsdo- 
rsrs ou proâuo^is oupriuss iu did11o§rsiis.
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19- Lnud,K. , L'nâkânsnos st; In t;rnot;Lon âls3ol. OonI'onLn^ä tzl- 
nut;â In Unlvonslönt;sn t;simloâ âin 2nn^n, 196?

2o. O^I^Iu,/^. , I-nt;Is3^,I). , '.'nännä^nn,?. , ^ov,O. , Or^^ns âs mn— 
?InI, H.v.?. Lusuns?t;I, 1976.

21. Oonânoss,!!. , 3sds?nn,I., tltilll^snsL ^nsu'dâ'HII nâsnsntis Ia 
looomotilvn s1sot;i?Ien o4o—Lo O^^î. Sssiunss. âs ooDunIonnI yt;l— 
Intzl^Ios Ia ^nouIt;Qt;s3. âs ^nnnnpon^unl Suouns^t;!, 1979

22. OsOLÎâ,^. , I-' âvoluilon âss âl3^03lt;I^Q ä'snt;Ipnt;INQLl9. Rsv. 
Oon.âsL Ckoiulns âs i'sn, nn.9-I97Z.

2Z. OotionMU, k. , Oont;i»Idu^II nsuonn optiIml2Li»II tions^sloi» ?I vi- 
t;s2s1oi* inSnunIIon Lti eonâlhills sxp!ont;LnII Ol'ir. ?S2L âs 
âoot-onnt;, I.I^. ^uou^s^t;!, 1979

24. Oot;oi»8nu,, OKInm.N., Oon^rldutzli îs âst;9i'mlnnnsa sonsMUlul 
âs oomdu3t;ldil psnt;nu Ioeomot;Iv9 âloLsI-tiIânauIIos. SImp02lon 
t;nnn3nor?t;unl, QUiv^trlLäri, Onlntzl, I93Z.

29« Ount;iU3,)§.^. , Xnli^lsn,^. , ^sus I^snntiniLLs Ubsn âls Hrrkt;un^ 
2v/iQoilsn ^sidnnä unâ 3odlon9.Lls^^nl^o^s Lndnsn, I99o,^s^t; 9

26. Onuâu,!., 3t;s^ânoL0U,I., ^sn^unu,!). , I^Is^lnn,!-. , Nsâuotioa- 
ns ou ro-hl älntzniro. ätrlno. L.v.?. , Zuoui»sy^I, 1961.

27. vavlâ,!. , OonOnIdu^II îs 3t;uâlul ^noossulul âs ooQUt;Q2?s s 
^nsp-bolon âs vlt;02s diârnullos Ia Iooornot;lvsls âls^ol. 1s2n 
âs âootionn^, I.I'. ^ir.ii^vsi's, 1976.

26. vQvlâ.,1. , I^s^u^,!^. , O3silL^1I t;o)?3ionQls in Ll3t;smul t;NQ7^6- 
mlsis ^iâ^sâlnsmlsâ-o^is, Ia Iossn:ot;1vsl6 âis^ol. O'onL'sr'In^s 

.. âs "vidr'Lhli in oons^nuohis âs vis?1ni",1'I^i?oni'Q, 1979
29« vsmstir'U,!. , 3t;uâiul ^rsnunHoi?. Lâ. t;r'LNspoi't;ui?IIoi'

' yl -bslsssmunlsstzillor'î Lusunsl-t-i, 1969
Zo. V^SN3SN,ir. , ^3.2?2V02. I^â. , 19^7
ZI. vsInLi'U,!). , Oon^i'idu'hll In LiuâiuL pnososulul âs rokilsi'o n 

moronului ou npi?2.nâsn0 nnin ss^nns^iuns Ln snnoinn vni'îndiIL. 
^S2n âs äsotionnt;, In^iiduiul I^olitisl^is I'usuno^t;!, I97o

Z2. vomnln,!?. , I^OL^nsonis s1ss<;^onnoi invâsIirpi'sâNL^NQesnnol 
âlls î.33lsâ0V2n1in i«ool^ov dusnovsniis. -dOpIovo^n. l2VS3^in 
VV2 LIsIct^i'OMsknnIIcnv nn.^-I963.

ZZ. vunTnn,^. » Osnt;n1duî;i1 îs st;uâiul ^r?inLn1I ^iânoâînnmiss a 
Iosomst;1vslsz?. ?02â âs ässtrsnnt;, I.k.'"?V" ?lQl?SLNQ, 1979

Z4. ^sulnsr',^., vsi* ^usnw.TisnInul von vis^slmot-onsn unâ ^ânoâ^/nn- 
mlLsdsn Ost-i'IsdsQ In 3okisnsn^n^2su^on. MR, 1^.9-197^-

Z9. ^Inâsi?,v. , ^ksoi'st-isoks ^u^nnii-ormi^^Iun^ ^ün âionslk^â^QU- 
Ilsolis I)0lcomot;1vsn an Hnnâ ndnolu^si? Os^niods^snnIInisn.
vsuksoks Lissndskntissdnl^ sn 13, I97o, I7n. II

Z6. ^Int;nu,H.Iu. , Dns NonLoksI-St-Qnânnâ-MssolIokomo-dîv-I'i'oLi'amm 
VM Zoo dl3 I2oo, 01n33.,Vnn. 2/1979«

Z7. ^olov.^.il. , Lot;i2onov,3.V., 3on)?ot;LvIsni2 vn^onov pi»I nka- 
' -bîvsnll §o^I. I^â. "1'i'nN3ZsIâoi'l2âsd" 1999-

ZS. ^ÎSâSNlotl,^. , ZQdlUplk^oQ^UN^ Qis ?SiIp?0dISD 2UI» SUt70M2t;I- 
solisn 2u^-unâ Vi'sm^nsl'tii'o^slunk von Lo^ionsn ^ntn?2SUCsn, 
în 0In33..înn. , Hn.2,z, I97o

Z9. Onlâs,!-. , 3snno,6. , ^si'snso'divos nouvslls^ sn mat;i6ns^ 
â'nâkâi'onos âS3 Iooo^ot;Ivo3 âissol-slsotinl^uss. kîsv. ^snânals 
âss oksmlno âs ^si», t?sdn., 1967

4o. 6ni?snu,^. , Oui'n âs tînnohluns sIsot;^IoL (t-rnâ. âin Il^vn knnn- 
os2â). Lâ. t;nsn3poi»t;unilon ?I t;slsooniunlonhllloi?, 1962

41. dnvnIIsn^o.K. , I.!nnsvnovlo ksossdvs dsnlovo2ov 3 Ckiâ2?opsrs- 
ânosl. âsls2noâono^nil t;i?nN3poi»t;, 7/1971«
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4-2. Oavnilsnko.v.ä., Lsmieiastnov,!.^. , Odiânoâinamiessedis 
DU^ti i tnans^onmatoni. ^VS^VL "9Ia?iN0 stnoonis" 1969.

4Z. 0dson§diu,O.2., -?ilinoseu,^. , Ilatna^,^. , Vadsseu,Oâl. , Ouns
' äs matematiei spoeials, I.?. ^imi?oana, 193o

4-4-. Oâaâi^au,/^. , Ilntsnsuedun^ âdon âis ^edssntlastun^ dsi slolc- 
tnisodon Voivomotivsn mit: Msiaedsi^sn Vnsn§sst:s1l6n. Hlolc- 
tniseds vadnsn, Iioit 7, Iuli 1961.

4-5". Ono^anu,!. , LIseMiea. Vo1.I,II, I.v.'"^V^ l'imi^oana, 1936
4-6. 6uâIcov,A..^. , Opnsâolsnis optimalnid danâtonistilc sistem pi- 

taniia i pitatslinid nasosov ^diânopsnsâaei. Vsstnilc vsssoil-; 
no§o naueino, Vn.2/l971^

4-7- Ouillon,!.!. , 77tuâs st äst: seminat; i en âss s^stâmss d^ânaulic^usi. 
I'anis, vunoâ, 1961.

^6. k7anIcs,H. , vas 2usamMnwint:sn von Vsndnsnnun^smoton unâ vnsd- 
momsntv/anâlsn (I), Old^ânauli^ unâ Vnsumatik, nn.lo-196L.

4-9- Hanks,I7., vas TusammMV/inksn von Vonbnsnnun§2moton unâ vnod- 
momsntnanâlon (II). Old^ânaulik unâ I^nsumatik, nn.6-1969.

9o. Holdsn^,6., 3ponlins?,2., Vsnvadnsn 2un vsuntsilunA âsn vaul- 
sin^snsedsâ'non von ^isondaduva^on. lîsv. Onf^an,IIn. 12, 194-1.

91. 7îsntseds,X. , r'onâsnun^ LMâ moâsnns sedisnsn^obunâsns ^advsnk- 
Ldns1s1^26U§s. Hsv.vsutsed Hisondadntseknik,vn. 4-, 1969.

^2. Hondsnt2,7î. , vntsnsuedun^ âss â^/namisedsn Vsnd^Itons von 
^ottin^sn-Ostniodsn. Xonstnuktion, nn.29-1979«

99. liinsed,!. , Oontniduhii Ia stuâiul einsmatieii ?i âinamieii 
instalațiilor âs ^konaZ âisssl-diânaulies. ^022 âs äoetynat, 
Institutul âs pstrol ?i ^^20, ^?1ois?t:i, 1976.

^4-. Honnell,V. , ^ot:onns t:snmies âs tinaehiuns. Vo1.I,II, 
^imiyosi'L 197^»
RosneL,V. , InL'lusntzn oseiistziilon pnonnii vsntiienls als 1o- 
eomot:ivsi âisssl diâ^LUlieo âs t:ip IM 129, I^M 7o ?i IVII 99, 
eonst:n.Il2.29 /lu^ust:, nsunns en1it:â1,:ii âs nulnns. vuen. sss. yt:. 
als ISO?, vueuns?t:i, 2Z-29 oe-b.1969.

96. HoLneâ,V. , i!unt:O^,61. , 1unos,Od. , 0^1en1u1 eonsumului âo 
oomdust:idi1 1n 1oeomot:iv2 o6o-v/^ nnin motioân ^novieâ. 6omuni- 
esns la 5^ss. t:sdn.-?t:. vin. rss> OM Onaiova, 1974^.

97. Ho1dsn,I7. , Oonknidut^ii 1a s^nâiul Lonomsnslon âs pat:inaZ als 
loeomo^vslon âiossl eu -knansmisii diânoâinamies rs.i Lt:adi1i- 
nsa pnoesâsolon ovtiims âo âs^setians si svit:ans. 1'02a âo âoe- 

- -donat:, l'lmiyoanQ, 1974-.
96. Honn,?. , V/inkIsn,^., ^un 6nsn^is-oi)t:imal6n ^u^st:6UsnunC unâ 

^adnplanmoâii'i^atiion. vio Lissndadnt:sednik 26, 1972, nn.L
99. Honovit:2,v. , ?.sâuet:o3no ?i vaniat:oan6 âs t:una^is. Lâit:unL 

- -bsdniea, Lueunsdt:i, 196Z.
60. Honst:,V/., I.Ioâsnno 16 2/9 H2 - ^nisd2v^s äsn vaunsids 28o i'ün 

âsn 3 - vadnvsnksdn vsu-dsedsn Rsiedsdadn. Rov.Lisondadnpna^i.e . 
nn. 2, 1974- ..

61. ssonvat:d,X. , vdsn âis vsâsnt:1un^ âso I^uelcss unâ âsn 2sit:1ieden 
/(nâsnun^ âsn vosedlsunssixunT âsn 8edisn0niLdn2SUL-9. 7?nQN2non- 
t:Lt:i0N Ln^insonin^, Vo1.1, I7n.1, 1979-

62. Nnamov,!. V. , ^N3est:no sxDSnimsnt:a1nii modoâ iLlsâovania psno- 
doânid pnotzssov aut:ot:na1ct:onnid âi2o1si. A.vt:omodi1naia l'nomi?- 
1snost:i, 2/1969-

6Z. loanis^an,^. 6°. , Vs pnodisms âu edonx âs la vit:ssso onnimals 
âss t:nains âs vo^a^oi-ins nsmonsu^s pan âos 1oeomot:ivss. Kail 
International, l'nan^a, 9, nn. 1-197^.
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64. Isnov,!.?. , Ko d'Ldk^nonos eonsldänä oomms Ia
oonso^uonoo d'un I)^SNOMSN0 t;NLNSlt;oIn0 St; n1ont;olno d'ndl.6- 
27SNVQ ontino los nouos â' UNO loeODOdlVS od ISL> nnllss» Ivall 
Inlionnnl;. , Zol^Io, 7/1975.

65» I^LOV,!.?. , Iiîy7ȚiȚ)^oI du 0o1ou1 do nno^o^lll^os ^)0UN nn^voln 
Iss okono^s (îs noLlIson los lionnn^os llmltios ds Annins ds 
mnnotädlsos 6^5.02 QUX ondină 6 uns. Kall Intionnn-dlonnl, 
Vol^Ia, NN. 7/1976.

66. Xnllion, On -dds nollln^ eon^ao^ öl' t^-vo olns^Io bodlos In l;^o 
pnossnoo ol dn^ Inlot;lon - Vissis. , 1967, vsll^.

6?» Xons.modLndonI,X. 0. , Ilollosou,!,. , 8t:ool v/kool ond nall ^nlo- 
-klon - onoon sImulot;IonxIi6nomSNo.. vopLNbnmon-t; o^ luoodonlos. 
OKIoo^o, 1975-

63. kollon, R. , n^dnodlnomlsoko Ootznlodo l'ün 3okIonon^okn2SUCo. 
Olass./mn. , 94, NN. 6-1970.

69» Xlolcdusod,^. , Iö1;t;ln^on-Xupn1un^6n und ^öt-lilnxsn Oo^nlods. 
DonIIn . Oödln^on Iloldoldon§ - Vonlo^, 1965»

7o. KInI11ovs^lI,Iu.Ii. , Ikänomon^o, O. V. , losolot: NN2§0NL slstioml 
s ^Idnodlnnmloosool mult;ol. Vostinl^ I.InSlnost;n. ,nn. 4-1965.

71» XolImLnn,d.I^. , 1o^omoi;lvoo^slost;0n don ^Inlluss don unad- 
CSlodQNllON Ilasson». Olnss. ?MN»9/1975»

7^» Xolmon,o.l^. , /vV^oMol'lLo^IN upNQVlonIn nodvIZnLm sos^ovom 
^0N0dsKos^O olo1lt;nloos00s;0 l'NNNL^ONhQ. ^03^vn, 1959'

75» ^ol6NU3,d. , I^0lV^SNdl57S öodln^un^sn 2UN Vonmsldun^ 6t;n^Io- 
NLNON 3t;Iok-2IIn-^od.'/In^un^sn In ^okomo^IvLN^nIsdsn. OlQSF. 
^nn., NN.Io, 1975'

74. Xolonus, «I. , 3t;QdIIIi;öt;sdsd1n8Un^on 2UN Vsnmsldun^ von Lt-Iok- 
LIIp-3odv/Inss,un^on In ^o^omotilv-^ndnlodon.6Ir>5-3./wn. ,5,1975«

75» I^OnonOnIco,!-. I'. , Opnodolonlo p^norris^nov enut;IIInoI ^I^dsnii s 
C^Idnoponodnool. I^v.Vu2-I'n?lno3t;noonlo nn.^-I97o.

76. KopäLolc, 0. Lo. , I-xponInondoIIs V^otilms^un^ don îîdon^^n^sIcsnQ- 
Ilnlon ^dnnull^etion /^n^nlodo. 01^. und Inoum. ,4,1965»

77. Xol^on,!!. , Vsnlnul l.rnä ^u^nU^^unf; d^o Ii.-rl^v/ontioL Lv/ioollon 
lînd. und Loklono dol olo^rnlso^on ^nlodlnlu?2ou§on, In "Llslc- 
1;nl3o1l0 Nnknon" 19^ o, nn. 1^

78. KoVL03,I'n. , OoZoo^nu,O. , klonlpuln^oono, nobotzl ?I nnIIoa^II- 
Is Ion Induotinlolo. ^d.I^oolQ, ?ImI?onnn, 196^

79» I(nnIt;,X. , Vio Iln1't:nolkun5> "I-Iät;n. iLl-non" 1116,59,^2?'6,7,6,9
80. Xnnuso, IIso^nnlLok olonlsoks 1soet;Ionon bsl dsn ^dnut;2UN8 

von LI> 60, und Unn^^NL-dokI. vloonl;., 1966, ^nollon
81. Knsl^ok.v. , V/o 3t;o^on vvln'In don I^nlonsokun^ dos !5nLkt;- 

soklussos. OlLss.^nn., nn.1,1975»
82. LuIircov,I1.X.^ Opnodolonlo opdlmolnik no^Imov dvl§nt;olla 

vnuknono^o s^OnonIn 3 ^kldnadlnnmloosodlm tinnnsIonmn'donoD. 
^vkomodllnnlL knoml?lonost;l» IIn.^-1955-

85. LuIIIcov.I>.K. , X nosoo-ku odnost;unool^t;o^o ^IdnodlnS.mIoo^o^o 
'bnnnslonmn-konn nn no,limo mnoslmnllno^o Ic-p.d. ^v^omobllnaln 
I ^nâ-konn^In pnomi?îonost;I, nn. 5-1955«

84. Xun2oII,I. k. , Insolot; nnL^ona slsiomi s n^ldnodlnnmloosklm 
liNQNSlONmn1;onom. VosinIIi mn!?lnost;noonln,Un. 5/1966.

85. KUN20II,I. ^. , ^In,6.V», losolot; non^onn slslioml dvlxo^sll 
CkIdno^NQNsIonmndon. Vost;nl^ mo?Inosl;noonlQ, Un. 9/1971»

86. Xun2oII,I.ä» , ksselot; liopllvol oeonomlolnost;! nvt;omodlll3 .0 
§lildnodlno.mlooslvvl ^onodoool no. ust;onovlv^llislo no^Imoli dvl— 
Ionin» ^Vt;omodl1nnln pnomi^Ionost;!, Un. 5, 1959

87. I>ndsnvl,0., 3t;nnd don loeknlk In don Kn2^1;l;udonl;nQ^un6 do! 
vlosold^dnoullsckon I-o^omorlvon.OI^ss./Uni. ,7/6,1971»
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63. I-Nviâus, V. 1. , kodnov,V.K. , (rdiânomsdonieos^io ponoâLoi 
Lvdomodi1oi. ^osI'VN, I.^?Cdi2, 1961.

69» I^Lpdov,Iu. n. , ^0l^0lov,n. I. , Oinetio^nio dLNLlciionis^i^i Iiom- 
ploeLnosso ^diänoiiNM^Lonmaronn. V63dn.i.^eino3i:n.8, 197z.

yo. vodmnnn,3. , ^U^OwA-diLedo ?LîdN- unâ Lnsmssdouonun^ âon 
l'niodi'Qdn^ou^o unâ .a.udomnkiLionun^ von voiinie^von^nn§on In 
^uaon. Nlol^niLedo Lnlinon, 2?6, 9-5, NN.2-1972.

91' 1odM2NN,8. , Nnon^io^invsenniiiliedoL vsdnon doi Ldoâdsednsll- 
dndnon. ^IsNdnisedo vndnon, Ilsik^ 29, 1963, Nn.1.

9^' I)0dmnnn,3. , Dnmi'kdlun^ von vLdn26it:on unâ InonCiokonnnoniion 
mii: âi^idnlon NoodononlQ^on. WV, 0-1QS3. ^nn. ,9,1965.

9)' Iiiedl70N3doin, 12. , vio nuiiomndiLedo Nodn- unâ önom33douonunk) 
iui? âon Ini;oneii:^i:niod2U^ v"? 9oZ. Nlol-idn. Vndn. 7-1972.

94. vomonosov,Iu.V., ^in^ovio nnoeiodi. I2â.vâos^a, 1915
95' Lloi^kov/,!!. , Vni:on3uedun§ âon NLki:un^3VondLli:ni3L6 2V,isedon 

Noâ unâ Lediono doim vnoD3Von^sn§. On^on i'Un âio ^ondsedni- 
-bdo âo3 NioondQdnv/ooonL, Nn.15, «Iu1i, 1959.

96. M2oi,I., visLo1-w.02donn^Ql dovaddii:od vonn1:olc inâitzoso. 
Vnnud, Nn. 6/1970.

97' ^inov,N.9.,vovi^onio iiisZovid ovoisdv o1oei:novo2ov i doplo- 
' V020V L oloeinieoseoi ponoâneoi. Iloslivn. I2â.'"I'n2N3pond"1965

96. ^ooQNU,V.N., Nnndo^,?!., 0n1eu1o âs noniskonhâ ou epoeiiie 
^onovinn. Vo1.1,II. vâ. Oâilon i'onnt^o, 1957-

99' ^030N,N. , Ilneenndmon in âon o1ol^t:ni3edon 1'niod1'Qdn2 0U7-on- 
snUsi:un^ 2ÜN doLinu'o^liedon ^.U3n'âd2l.in^ âon /^âdnsion 2^i3odon 
vaâ unâ Loliiono, in 61^33. knn. ,1963,nn. 7/3. *

1oo. 1^unt:oLN,6. , 0n1ou1u1 inso'hiunii -dnonunilon ?i i'nino nu-komn- .
1iS. Kâ. âiâ. ?i poâ. , vuounoo^i, 196^.

1o1. bulion, .^. IN , Voidun^3vond5i11:ni33s doi OnosQlo^omodivon, 
in Nlo^dnioodo Rodnen, 19^6.

1o2. NQNdud,?t..N. , Odiânodnono^onmndoni, ^oolcvn, I!n?inv3i;n. ,1966.
1oZ. Nnndud,^..N. , vo^imi nodo^i ^diânoâinLmioosedid ponoânoi. 

^vdomodilnnin pnoniylonoLdi, 2/1965-
lo^-. NoQ§u,k1., Oonin?idu^ii 1a siuâiul no^imului dNLNLi-koniu 1a 

âomnnnno^ 1ooomoi:ivoi viscol o1oei:nio0 o6ov^1 in eonâi^iilo 
LUdomLi:i2Lnii âomnnnZului.^o^â âo âooi:on3i:. I. v. Luo. , 197^-

Io5. NoxnoQ,N., Oondnidu^ii 1n opdimi^nnon oonâuoonii, onnne^o- 
nisdioilon ^uno-hionolo yi onli^ühilon âo t-nootziuno 1a 1oeo- 
modivolo o1ooi:nioo âo ounond monovo.^od eu noânosoano Ldndi- 
os. I02L âo âoedono-d. I. v. vueuno^di, 1972

I06. No§u-tz,N. , ^ohoâL ann1ii:ieu pon1:nu âodonminnnon eornki^unL- 
-hioi Momodnioo a dnnnLmioiilon eu nndoni ennânniei 1n 1oeo- 
wodivolo âioLo1-diâNQUlieo, 1n eineuln^io. in eundo. Vsâoekn 
oon^ononeiL-V^solcâ 3eo1n âopnovnn v lilino 1975«

Io?. No§utz,N. , ^supno esnoeiionioliieilon -knnnLmieiilon diânoâina- 
mieo. vo^onnd nn.1 - pion inâiviâusl âoei:onod

Io3. No^utz.N., In^luon^n dnnnL^onm^donului vökdin^on oeupnn eon- 
' rumului âo eomdusi:idi1. voionni: nn.2 - x>1nn inâiv.âoed.

I09. Noss,u^,N. , Lloâi^iennen eonnei-onisi-ieilon moronului âio3o1 âo 
- dnsnLmisio diânnulieâ.vo^onn-d nn. Z - pion inâiv.âoed.

11o. NossU-h,N. , 0omnoni:2N0L 1o nonnino s i:nnneionnni:onu1u1 
^odi:in6on. vo^onni: nn.^ - x>1nn inâiviâunl âoedonni:

111. Niedido,6d., loeomodiva âioeol diânnulieL âo 125o Ov. Rovis- 
-ba OLilon ^onodo» nn. 2-1969« .

112. Niedidn,'Od. , 6oni:nidu^ii 1n sduâiul ^une^ionnnii in eomun . 
L k^nunului moi:on âioeol—eunIoH diânnulie-eudio âo vii:o26 
vg^îoul âo eo.1o ^onndu. ^?02L âo âoei:ono.d» 1.1^. vue., 197o
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IIZ. Nouvron,U. , Dsrnarâ,!!., Oonnaissanoss nouvsllss sur l^aâdâ- 
r^onos äss looomotivss olsotri^ussMsv. Oân. äss O'nsmins äs 
fsr, Mars 1961.

114. ?ani!cin,X.^. , Orsdsniuli,?.?. , Xilimonov,/^. ^. , 0d?ois 
LVOistVa nasprastransnia V02MU?0SNii V V002äs nri âvi^U?0S- 
nais iri istooinilis. Vsstnilc V. 1^. 1.1. Xr. 2/1976.

119« Vanillin,^./^. , Orsdsniuk,?.?., I^sr?in, V-Ia. , ?imosulc,^.l. , 
Xaspratranonis prsâslnik sil 1 uslcoronii V pos2âs nri nsli- 
nsinitl upru^o- via2t7iri svissiak. Vsstnilri V.II.I.I.lI?.2,197Z

116. kislmu?,il. , Oontriduhii privinä ounoaytsrsa funotzionarii 
sistsmului äs oomanâa ?i äs ro§1ars al motoarslor âisssl 
12 I/M-28 yi 6 I-V^-23, in oa2Ul rsäuosrii nsoomanäats a sar- 
oinii. Xsvista Oäilor Xsrats, nr.1o-197o.

117« I^islmu?,^. , Oontridutzii tsorstios ?i oxpsrimsntals 1a eins- 
tostatioa regulatorului msoanio al mohorului âisssl 12 Mä-26 
âs ps looomotiva âisssl-slsotriea 060-v/^. âin paroul OM. 
?S2a âs âootorat^ InstMolitsknio Luours?ti, 1972.

116. l>onomaronko,Iu. I?. , Ispitanis §1iiâropsrsâaoi. ^oslcva-liayino- 
strosnis, 1969-

119« ^opa,^1. , Iiooomotivs ?i automotoars ou motoars tsrmies.
V. VM. 3uours?ti, 1934.

12o. ?0pa,^1. , Oomanâa ?i rs^laroa automata a vsdioulslor äs trao- 
-hiuns fsroviara. Osntrul âs âooum-?i puolio. tsrin.t-. ?.?o. ,1974

121. I>opa,^1. , OIiimu,X., Ootoranu,^., Ltadilirsa mstoäolomisi psn- 
tru äs Lonmin ai'sa ranâamsntului looomodivsi âisssl-diâraulios 
o4o M raportat la odaäa robilor motoars, ou aplioars Ia*1o- 
oomotiva o4o MO äs 12Zo 0.?. klan 130?, ooâ Z2.4Z.197Z

122. I>opa,ä1. , Oliimn,^., Hsa^u,^1., ?naotziunsa 'dnsnuniloi». Lä. 
âiâao^ioa ?i psäa^o^ioa, Luenns?^!., 196Z.

12Z. ^opa,41. , Oo^onanu,^. , Op^imi^ansa ^ona^sloi* bi vi^s^slon 
-brsnunilon äs maria romoroatrs ou looomo^ivs âisssl kiârauli- 
os âin punot: âs vsâsrs al oapaoi'da'hii âs transponi;. Ksviska 
'dranspor^urilor 'dslsoomunioa^iilor nr. 4/197^-

124. ^opa,^l., I7io1ii^L,0d. , Oo^oranu,/».. , Oonliridu^ii la inosroa- 
rsa -transmisiilor liiâraulios ns stanâ.^sv. OM, 6,1972.

12Z. I^opa,^1. , I^io^ita,O^. , ?rs^ud1oao,?., iuno-hionarsa in oomun 
a motorului âisssl ou transformatorul liiâraulio yi vsliiou1u1 
âs oals israta. Lulstinul I.?."3d.3dsor^iiu-vo^"Luours?ti, 
nr.6/1972.

126. l>opssou,O. , Listoms âs trao^iuns - tonâintzs âs oonstruohio 
yi oritsrii âs oomparatis. Luours^^i, Lâ. OM, 19^7

127. I>opssou,k. , Iîs2i2tsn-tzs1s 1a inaintars als matsrialului ru
lant- Lss. oom. ?t. âs la Mo.âs transporturi, Luoursyti, 1979-

128. I^oposou,^., l'utorsa âs aooslsrars a looomotivoi 060-L^ âs 
Zloo XV/. Xsvista 0?X, Xr.6/1971.

I29. kopov,3.V. , ?raits earaot^risticiuss âu ionotionnsmont oon^u- 
6us âu motsur âisssl st âs la transmission tx/âraulisus. Xail 
Intsrnational, Z/1972.

IZo. ^opovioiu,3., vodoo,!., Optimisarsa oonâuosrii trsnurilor in 
vsâsrsa roâuosrii oonoumului âs snsr^is. Xsvista transportu
rilor ?i tslsoomunieatziilor, anul VI, 1979, Xr.6.

1Z1. kroXolisv, V.II. , Qdiâravlioss^is psrsâaoi Xolssnik i Cussni- 
oiniri ma?in. Noslrva. Odour^Nis, I960.

1Z2. Iîakn,?1i. , ^u^raftîrdortrLcrun^ unâ Xsidsonv/in§un§sn im LsXun- 
âârsvstsm âisssl^'âraulisodor Noliomotivan mit Xarâanv/sIIsnan- 
trisd, §.rokiv für XissndadntsoimiX, XalM 27, Xovsmdsr 1972.

1ZZ. RsinfsIâ.N., Xinflus âss Xuo^ss auf âsn Lnfadr- unâ Lrsms- 
V7SC- VsrXskr unâ ?sodnik, 1963, Xsft 12.
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1Z4. Noson?sId,V.I>. , Isnsv,I.I>. , 8idonov,II. 1.2 , Äloo^nioosonin 
^Is^n. lioslivn. Isd."?nnn3Zo!doni2dnl", 1962

1)9' 3obidii,2. 0. , 2ni.ouis,?.V/. , ?2o s^^OOds o^ oold ^on'klioi' 
upon lnnin no5^islnnoo nnd donnZo nnliin^. OnivonLilv öl' 
Illinois bullo<)in, IIi».99, 1912.

1)6. 802^10.^,0. , ^noi'^ioon'liriinlo 2n2nn^oss??nnnio lUn 8o2ionon- 
ln2nsou^o. 2ino 2ânndlun§ dos 2nodlom8 mit; Hillo don modon- 

' non Optiiinionu^^s^^oonio. 22V 01nss.änn.9Z, Hol^ 9, 1969«
1)7» OeiMni'OlIn, 0., Ilnilo3ou,2. , 3lud^ ol lniokion nnd onoon 

dodv/oon sdool nkosls ond r»nil. Dop. ol lioodnnios, Olion^o, 1976
1)6. 3ol7iioinL^nov,1.2. , Oliidnnuliooslcio ponodnoi doplovo2ov. 

^los^vn, KiLl^diL, 1961.
1)9' 8omioinL^nov,I.'?. , Oolovnnov,3.8., Vidon ^^idno^nnnslonmn- 

^onov i ^2idnomull dlin §2idnoponodnoi 1^oplovo2ov. llos^vn. 
Nn^inos^noonio, 1969-

I4o. 3omioinslnov,I.2., Lll-K^non,8. , 2^dnnuliso2o Oolniodo lön 
8o2inonln2n2ou^o. Doi'lin, V2L Voi»In§ ^ool^ni2, 1996

141. 8oraioinn lnov,I. 2. , 8ouov,V. 8. , 2udnov,V. 3. , Islodovnnis 
vliinin tripn kni'n^onis^iki pusoovovo §2idnoli'nn3loi'mn^oi'n 
nn nc<2^onio onoosdvn i;0plovo2n s ^2idnnu1ioosooi poi'odnei.
"In. I.'vQk. in-h. inZ. Zo1-donoZn. i'NQNsponk", 1979, 2n.627

142. 8iln? Oli., Onoonnu,!., I.Ioonnion, L.D.2.Luounstzli» 1961
I4Z. 3i1n?,02., Oio?onu,I., Dnindou-l. , Inlluontzn VLnin^iilon 

noooIoDn^iilon nsupnn miooi^ii sis^omolon olnsdioo. 2ul. 
yi -lsdn.Ll l.^.1.00i.in I.Iooonioii, ?om ^4(Z6), I^n. 1/1979*

144. Lpnnnllnl-co,^. , li^dnod^^nnmios o^ lko Il^dnaulio ^onous Oonvon- 
^6N. 8^2 Oui?NLl, /^U5,U3l 1949'

149* 8l70insn,D. , l'^Q limius ol ndllosion. I>k6 I?ni1.0ns. 4,1967«
146. 3u1vn,2. , Vn^onns, Vol.1,11, I.i>."?V" I'imi^o^n, 1979-
147' ^Ld^Tinn, V. 8. , Volioini sopno^ivlonin VQ60N0V pi»i lNQ^snii L 

woslio. lîsv. dolO2nodor?oZnii lnonspon^, ^os^vn, 199)
146. ^L^?oik0,2.1.1. , 86nodn,V.?. , O^idi*nv1ioo3ekio ponsdaoi doplo- 

V020V, I'NLNL^oldonirdn^ I-osI^vn, 196).
149. 3i?kin,Iv. ä. , 1'op1ovo2i. I.'!03^vn,1'i'AN3.wIdoni2dn1i, I96o.
1So. ^s.NON/?n., Oon^nidutzii In studiul iniluon^oi do^ooi'n^ui'ii li- 

ollidului do luonu nl lnnnsrni.sioi ou li'nnoionin^oi' kidnodinn- 
Dio ds ouplu Qsuoi'n onnno^oi'islioiloi» do lnno^iuno nlo looo- 
mo-kivoi diosoI-didNQulioo. ^02ä do doekonLk, Insi7.^oli^od_nio 

1imi?onnn, 1974.
191. I'LNON.I'N. , Iiio,^. , ?n^inLi?sn ?i oonsoointzolo oi In looomo^i- 

volo do mnno nu^oi-o.
192. I'ol^noiov,^. V. , v oislonnom mo^odo nosonin unnvnoniin dvi- 

^joniin poo2dn. InrVoslnio Vlildl', HW3, )I, V0I.7, 197^*
19Z. Inoss,^., vio ^oolinnismuL don iroidun^* OInos.ünn. lln.^/196^, 

^sr. 11/1962, 6/196), ilr. 7/196).
194. 1l»033,4. , von Xl»nI^30llIU3S 2V/isotion 2nd und 80KI0NS. OInss. 

är. , Io/I969'
159. 1undu^iu,dd-. , Onloulul ponninii ?i in^Iuontza numunului do 

bnopi-o noosi-n^ioo, nsonnn nooolonn^ioi In vokieuls oloo^nioo 
' do ounonl7 oon^inuu. 2uöunos)li, Nov. ". looli»o^or^nion"ni'. 1,1999

1^6. 1unou,I., Oon^nidutzii Io ponninon ou nooolonohio vnnindilu a 
-dnanivniolon. ^02ä do doodonnk. I.?. "2V^' I'imz^oonn, 1967

1^7. 1unou,I. , vnvid.O. , 2uo^o/.7. , 3^udiul oinomn^io ol ponninii 
ou Qooolonntzio voriodiln In linonuni do mnno vib02n. I>sviL^L 

/rnnnsponliunilon yi ^olsoomuniontziilor, nn.4/1976.
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156. Ursu.o., NsCuh.N., Oo2b2lduh11 Ia studiul osUbLHH ds 2UI2- 
2 1sesiliot:1vo102 d1s3s1 la dSI?.222Z ^1 12 el2eul2h1a. eu v1- 

^689 M22I. O02^02l2h2 do "V1b22h11 în eo23b2uehl2 (Io D23I2I" 
1îirn1?o222, 1975.

159* v23U,0. , I^o^uh,1l. , I2l?1us2h2 p222LOo2l1o2 0O23b2Ue^1v1 22. 1o- 
eow.ob1vs1o2 dl63s1 eu 3U32023ls dublă QLU222 eaHbâhH ds 
2Uls2S. Os2^02l2ha "V1b2.12 eo23b2.do Q2?1u1" ^1n1?222L,1975 

16o. V02bssek,I.I. , 0o222l3322es3 2e^uo11s3 do 1'2dbö2O2es ob do 
LV2 Ub11l3Lb102. I?a11 12bS222b.vo1^l2, 5/1975

161. Vs2?l23îr1,3. V. , I?2odol22l2 dI.NQM2.^2 V0^020V V ^2U20Vlb. P0S2- 
dov. 1iO3^V2, l2d.'"'?2223^0ldO2l7,d2b", 1957

162. Vl20§22dov,v.6., I?Q3e1ob p02sbod25.b. 2s^1uwv 22bobi bsp1ovo22 
' 3 Cb1d20pS29U2e11. Vosbnl^, V. ^1.1.1.1.^. , 6, 1966.

16Z. V1ud,I., Hl23eIi,I., I?20d2,I., r^22t:s2l0,Lb. , ^opov1e1,^. , 
Ü2s1s 2S3Ul1'2bS p272.V2.2d eOMP02b22OL ^2UPU21122 do I02H2 
Vloosl-I22.d22ul2.eo 2I0 I23b2l2h111o2 do ^022^ I2 MS23U1 I2 

Cv1 ?1 12 3220122, po do?,2 es2esbd2l1o2 O77p6 2lms2b2ls. 8bud11 
' ?1 es2eoba2l do mse22leu 2p11e2bL, 22.^-1975

164. ^sbs2,n. , v2bS23UebU2^02 U2d L2k022l:2l82S Übs2 d23 /^d^23lo23- 
vsdslbsu s1skb2l3ebs2 Vel7OM0b1vs2. 3ebv/sl2S2l3ebo VxiU2s1blr2§ 
8Z, 43, 1965

165. ^Vs2ds,v. , vs'.7S2bU2^ dos Ls3ek1sU2l§U2k3VS2M0§s23 V22 3eb1s202- 
b2lObl2l2220U^02. Voub3e?i9 Dl3S2b2b2bsed2le^, 22 16,1963,22.5

166. V/l2kl02,^. , VS3S2 82^02 1b2S L'sl2U2§. Vo2 Ops22b1vs V1s23b, 
22.5, 1965-

167* ^o1^,^.I^, V3b2ol3bva ds2sp03203b1 1 Iv02b2o1. «I.- d.b222Lp. 
M53, 22.1, 1975

168. 22Cu20seu,I. , ^oeomoblvs ?1 QUbom0b0L220 eu mob0220 eu L2d020 
l2bS222. L.v.v.Lueu20?b1, 1968

169. 2L^22S3eu,I. , voeomoblvo ?1 2UbomobO227S eu M0b0220 b02m1es. 
Dd1bU22 d1d.^1 pod., Lueu20?b1, 1972

170. LiuL22S3eU,I. , Il022eu,V. , IIb11l22202 ^2SUb2h11 ds 2dS202^2 12 
1oeomo1i1v0lo d1o3o1-o1oe1;2les eu 20^02120 3poel2l2 12 1oeo- 
me1:1v2 014? 060 v^. 3u1. ?1 bsb2. 1.,?oui 9(^5)» 1964

171. 2L^22SS0U,I. , Il022eu,V., ?Is^uh,II. , vb11l222S2 ^20Ubâ^11 ds 
2(10202^2 1.2 IseOmobIvs o1seb2leu Ol^j? 060- Lu1obl2u1 

bsb2leo-?b1l2tz1ik1e R22YSV, l'om I, Vo1.I, 1975
172. 2u62203eu,l. , Ilo§ui:,l7. , vsbO2Lll2220L P222Q0b2l1e2 dON2222l1 

subovisbo 2 Iseornobivol d1sso1 l2ld22Ul1eo 01'N o4o-VIIO. Oo2^o- 
212^2 "V1b22tz11 12 eo23b2uetzl2 do M2?12Î", lim1?0222,1960

17z. 2L6^MSLeU,I. , Ho^uh,^. , VObS2Lll222S2 3022^u1u1 opbim 21 sl3- 
1iow.u1u1 202I2-03I0 12 1oeow.ob1vs1o 01'4? v6o-L^. 81mp02l02u1 
ds I.lse22loms ?1 12223^1311 moe22les, 1^0^11:2, 1976, voi. 6

174. 22C2203eu,I. , IISCUtz,!'!. , V1m1b2262 1'02tzs1 ds h22eh1U2S PS2- 
1i2U ov1bL2S2 P2bl222l1 20-tz11o2 1s d0IH222Zu1 1oeo!iob1vs1 eu 

tz2222m1o1g Il1d22Ul1eL. O02ls2l2tz2 "V1d2Ltz11 12 e023p2Uei:lL 
ds W2?Î21", 1'1ln1?022Q, 1962

175* 2LC220seu,I. , I?06Ui-,II. , 1.11^10200 PS2b2U 0pb1ml2Q202 ^02^01 
ds b220^1U2S 1s doni222Zu1 1oe omobivs1o2 â1s3Sl-b1d22Ul1eo. 
Oo2^."V1b2. 12 eO2Lb2. do D2?121", ^11:11^2022, 1960

176. 22^2203eu,I. , IIs^u^.II. , 322el2l1s e220 2Lb1o2S222 ps ^ULU2l1s 
os11lO2 12 I2122202 o1seb2leu 2 1oeoi2o 1vo1 o6o-I^. 31mpo- 
2lO2Ul ds I'oe22l3I2S ?1 b2223sn1e11 2202'vles, 2o?1 ha, 1976

177. 2L822S3eo,I. , ^O(;uh,ll. , 3bQb11l262 3U.2'^23lo1 Opb1i?.s 12 1o- 
eomvb1V2 d1sss1 b1d22Ul1ea ds !?4oo OI?. Vue2. 30 3. . 2. esd2.
d1d. ?1 3bud.dl2 ead2Ul 1s3b1v.2Qh. "Oiirb22SQ koQ22lo1",1977
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176. ^u.§äns2su,l. , , 8truäiu1 nstrinnnii losomotrivsi
âiSLSl diän.AUliss OM o4o-M0 I^äomANQ^. ^1 III-ISL sin- 
P02ion nshionLl äs trsn30Dstrnis, ^'Irniy0QNn,23. IX-I.X. 193z

179« 2L.AUNS2SU, I. , IIs^uh,II. , Ltruäiul pnosssului äs NSSSISNLNS 
al Listrsi^ului șotron äis3s1-trnnn8ioni7.ntron kiännulis SU sZutro- 

2?Ul ssleulntronnslon slsstrnonlss slinlss. 3-usn. 202. ?tr. n s. 
äiä. ?i struä.äin SAänuI isstriv.nn^. ^Ointrsnss 3omsnlisi" 1977

18o. ^LZLnoLSU,!. , 3s§utz,3. , Isnäintza äs pstrinLNS Is äs^snaZ a 
1osoNotrivsIon äisssl 3iänsuliss. Ooni'onintzL "Vidnahii In 
SoNLdl'UQhlÄ äs ?ân?ini" ^IllliyONNL, 1980

181. 2LLL22SNSU,!. , Ils^utz,^., UtrilisLNOZ. snIsulLtronuIui slsstrno- 
nie siinis 1a struäiul posidiliträtzilon äs sssslsnsns als lo- 
sornotrivslon su trnsn2i?.i2ls kiänsuIisL. lusn. 2S2-?tr. n s.äiä. 
?i struä. äin ssänul isstriv. ns.^. "Olntrnnss. 3omänisi", 1977

162. ^L^LMOSSU,!., 3s^u^,3. , VLNintzis. PNNNQStrNiloN äs ns^lsns si 
in^tralsdisi äs SOwMää 1s äswLNnnsA QU^ow^ä Ä losomotrivsi 
ä1s.2s1 3iZnnuIiss 033 o4o-M0. IV-S Oon^snintzL äs "Vidns- 
-hii IN sonLtrnue-his äs ms^lnl" I'imi^osnL, 26-27 ost;. 1982

16Z. 3LCM262SU,I. , Ils^uh,!!. , O3slu,3. , 3onninss SU sssslsnahis 
vanisdilä s vs^isulslon äs ssls isnntrL. 3usn. sss. ?tr. s o.älä. 
?i Ltruä. äin snänul isstriv. ns'tz. "OIntrsnss Româniși", 1977

164. 2L§unsssu,I., IIn2U,0. , Oli^onN», Hsxuh.H. , Otruäiul oLsils- 
-hiilon oni^ontrsls ^1s losomotrivslon äis 2sI-l>iänsuIIss ^1p 3-3 
3u1.?-d.?1 -ksdnls IN, 14(23), ^L2s.2-1969

18^. ^L^unsssu,!. , ?ovL,^1., IsnanN. , InLN-smIsII dlänsullss lLt:I- 
1l2s.t:6 ps Ioson>O^ivs älsssl. Läl^uns tinsn 2001*^ uni Ion ?1 hs- 
IssomunisstzlHoi', 3usuns?1ii, 197s

166. 7,5§Lns3su,I. , I'opSLSU.O., ^osIdllllL^I psniinu mLnInss pu-bs- 
nll Issomo-KIvslon äisssl. ^svis^u OM XIV, nn.Io, 1966

I67. ^^lAVUtzb, L. , 3sss'lQN62 ^uns^lsl no^osnslon älsssl äs PS 3M. 
3svl2.ls OLIIon I'si'Qls, NN. 9-1939

166. 2ImsnI^ov,3. v. , losovio^Ivom upnnvllss^ QVbomn^. LIs^nIsss- 
ssls. I t:6plovo2nsln -dlns-n, NN.7-I97Z

169. X0N23^ov,ÖM. , 3vov,^./^. , Xnn^20V,v.x. , Vnlsuns Qämlssldlss 
äss nssäläns^Ion non S0NIP6N2.S^0L Str äs Isun vnnlntrion SN 
^unst^Ion äu trswps SUN Iss II^NSS Isnnovinlnss L Cnnnäs vl- 
trssss. 3nII IntrsnnA-düonnI, I.InI 1979

I9o. xxx /^utromLtrls Oontrnol 0^ V/3ssI-8IIp snä Llläln^. Inälsui 
kallns^ 0n26trtrs, lin. 12/1966

191. xxx Inänunä-bon sslsuls äs trnaotzlu^ns. ^.INs, I.Z-ON. , 
3ueuns?til, 1971

192. XXX Xnnuss-I.lLk^oI dlstistr In xlü?2s äsn LUtrorvLtrlLsksn 
illoti ^ün 3olvomotilvon. 3lLsnds.3n In§snlsun, 4/I97Z

I9Z. xxx 3osomotrlvs älsssl-klännullss (Onntrsn trsknIsL).U2INL 
^u§usl" 3usuns?trl, 1967

I94. xxx ^stroäL sutroriÄtrL äs spnsslsns psnt^nu äotrsnmlnonon 
sallträ^II msnLUluI vn^oonslon. 3ovl6trs ''Olas^. ^nn." 12,1961

199. xxx ^naviis trlsLovI^ nnsslotrov älsn P062änol nsdotrl. 
Mslcvs. I2ä. "INLNsoontr" 1969

196. xxx ^nsn2l?.lOls dläNAUlIeu SU äouä sonvsnt:l2osns trip M2 
(Onntrsn trs3nlsä). V2INQ "IiIänoälnQrnIss" 3nsyov, 1969

I97. xxx Oslsulul doliului trip Viumonä oonstrnuitr äupä non- 
ms1s smsnisLNS ^^3 (nnotrosol 1 - is2L 1974). Oontrnsstr 17^00/ 
16.XII. I974, Zonsiislnn I.V./^nsä

196. xxx Omisului doliului trip II, äupL nonwsls smsnissns 
^^3 (pnotrosol 2 - is2a 1975)« Oontrnastr I72oo/I6.XII. 1974, 
Zsns^isisn I.V. ^nsä

BUPT



- 196 -

199. XXX Oaloulul doliului X25-0s. Oon-krao^ Qr.Z491/1.II1. 1971, N-V-^â
2ov. XXX voiorminarsa parametriior statioi Oprimi. 3.1 sus- 

psnsioi locomotivei âissol PSNtrU asigurarea' stabilita-tzii 
âs mors la 0-vit02a âs eiroulahio âata (protoool 1 - iasa 
197^) 4192/16.111.1972, 1,1.1.0.1-1.11.^.

Lo1. XXX Iniluoatza matsrialului robilor ?1 osiilor, a iao- 
torilor âs Loriul yi âs orsstatura asupra proossului âs prs- 
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Lsnsiioiar 10^1 I^s.^itza

2o5» x x x 5)kuâiu1 oaraokoris^ioilor slas^ios als amoriissa- 
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^.I.O.N.O.

BUPT



- 197 -

0 II R R I 17 3

IMR0VIIOML.......... .. .. . '...................................................................................... 1
Oapl^olul 1 
OEO^IDIZT'IOI VL ............................................ .. z
I.I. Rontza äs irnaotzluns llml^a^L äs aäonsntzL 1a äsmanaZ.. Z

1.1 .1. Oosllolsn'dul äs aäsnonha ........ .............. 4
1*1.2. Vslonl als eos^lolon^ulul äs aäsnsni-L ....... 12
1.1 Z. U1,11l2L279a aäsnsntzsl .............................  16

1.2. OLxaohsnls^lolls äs hnaohluns 9.1s looomo-blvslon eu 
HNLNSVllslS riläN2Ul1oL................................................  2o
1.2.1. RQNQQShnll ^NLNSDlslsl lllänaullos....................  2o
1.2.2. Vs2?9!20^nll eanaolonls^lollon äs ^naotzluns ... 24

1.Z. Rolul oundolon l?o<v) ?l ^0< ^v) Ln pnoossul äs 
äspL?lns yl nss^Qdlllns a Läsnsntzsl ...................... Z6

Oaplirolul 2

W30äR04RII OLIIlOR.......... .. ........... .........................,.................................. Z9
2.1. vsseanoanss. L'dQ'bloL a oslHon.............................................. 4o

2.1.1. Vanla^la s^a^leL a sanelnllon ps osll 
äa^onliiL noklnll eulilol .  4o

2.1.2. Vanlatzla L^a-dleL a SQnoLnllon ps 02L1 
äa'bonl'dä no^InLl do^LunHon.................. 42

2.1.Z. VanlatzLUs 2^9-dlos l-o^s-ls als sLnolnllon ps 
osllls Dvn^Qls ................................................ 42

2.2. VanlatzlL sanolnllor' po osll pnoäULS äs Lo1loL-kLnL1s 
älnamlos ?L msnLUl Ln namps............................   44

2.Z. Rspan^lLarsa oup1u1ul äs on^nsnano ps osLHs mon^a^s 46
2.4. vsbonLlnQi'SL ^o^-dol äs t;n20^Luno 1n IlmL^a äs palilnaZ 

psntrru 1oooQ0-dlvs1s älsssl ^länaulles o4o VRO yl 
o4o VW................................................................................... 5o

2.^. VsnäLn^a äs pQ'dlnai'o 9. looomolilvolon älsssl 
IiläNQullos...........................................................................   64

2.6. vs^sTMlnänl oxponliLsn-bals...................................................... 69
2.7. ImdunZdä^lnsa ooollolsn^ulul äs utrlllLans a l'ontzsl 

äs ^ns.o^luns ........................................................................ 77

BUPT



- 198 -

Ospiciul Z
posiLii-n^iiL VZ VL^LVLRL LIL 10WM7IVHO2
VIWIL RIVLIM-IM............................................................................................. 61
z.1. I'or'hsls rs2iat:cnl;o 1s dsmara^jul tronurilor ........................... 81

Z.l. 1. 8s2istsn^a spoüiLicä 1s smul^srss äin loc in 
aliniament ?i pslisr............................................ 82

Z.1^2. Hs2iaton^s apociUca In smulLsrss äin 1oc in 
rsmps aau pants yi ro2istsntza spsci^kicä In 
Lccslsrsrs..........  84

Z.1.Z. ksLiatsn^a spsciüCL in msraul âupa LMul§srss 
äin loc...............     8?

Z.l.4. Rs2iatsntzols apscikics la msrsul stadili2at in 
aliniamsnt ?i pslisr.... . -..............   88

A.2. Ltsdilirss yi intograroa ecuatzioi äs miycars a trsnului 9o
Z.Z. Vapacitatss äs accslsrars a locomotivslor................................96
Ospitolul 4
LMI 1L V^ILLLW.... :................................... .lo5
4.1 . karamstrii äomarärii .... ..........................-.................................. . .1o5
4.2 , I-sgi äs âomarars ........ .................................. .........................., ....1o7
4.Z . Isxss §snsrala âs âsmarsrs......................................  11s
4-4. Rs2Ultats obhinuts ................................................................................ll7
vspitolul 5 
VMââ VIHMMII,0R VM?L LM68Lâ SILMI-IV................................125
5.1. vonâihii impuss äsmnnsöului i-nonurilon.................................... 125
5.2. Sbndilinsn pLNsvsdrilon pi-incipsli si LsmnnLrii su-bowL^s

x>sni!NU r?s§iwu1 äs i-rsrs "op^ivii^ni psntzinl" ("0?") ......126
5.Z. Varinhia psnnwotiriion äsnsrsMlui...........^.............. IZ4
5.4. ^nrnms^nii principali ai üsnararii autzonu^s psntiru rs- 

§imu1 äs msrs "opt-imi2ai:" ("0") .........................  14Z
6api1:o1ul 6
6OILMVL ILOMMIVLI IMIM WLLI8L?ä I/WII M MSOÜRL ......161
6.1. Ltzadilirsa prsbranului âs comandă al 1ocomo1:ivsi...........»16l
6.2. RsLUl1:aî:s od^inutzs in csLUl locomo^ivsi 0M o4o VL6 ....162 
6spi1;o1u1 7
0 0 N 0 I, v 2 I I ........................................................  .....161

...............................................................................................................  18?

0 II I» R I N S .................................................................................................... ..

BUPT


