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I- SME!ARY DESCRIPTICU 

A. NeceGsity and Justification
 
The rapid growth of industry, transportationv power and eonstruction in Brazi1has substantially increased the demand for engineers of all tipes including hIghlengineers with graduate degrees trained as technical problems become m e sophisticated and aslocal engineering research develops. 
This deand has resulted Ina corresponding Increasein the number of students in engineering programs, particularly in graduate schools, which
provide the personnel for wu& university faculties of engineering. This project appliesto the field of engineering education the major objectives of the coordinated United
States and Brazilian Government effort in education which is to Imprwe the Brazilian capability to Identify the key human resource needs for economic and social progress, prepare feasible action programs directed at meeting such needs end create the staffs and
mechanisms to carry oit those z programs. 

B. 	Goals and Zjri~

etij
an-
Thia project seeks to 'dlevelop institutions required to meet Brazil's need forhighly trained gradMte engineers, pa-xk:L-u porticularly in teachin .sitio Speifically; the project is designed to assist in the development of v leduatea1Rqerwb 
 poramz at the Federal Uni eraity offical Uiversity of lio de Janeiro 	 Rio de Janeir 'J~~ and at the Ponti-R9 .During the first years of the project its targets, wbhich were achieved and surpassed, were to enroll and train a minimum numberdents.AL present thefgo 	 of stuis not numbers of 	students but rather a full-time well-quaied teachin sta6- j ± tln-tec and conductresearch projects 	and, to the extent possible, instill good academic wx 
 procedures and
administrative practices. The project seeks to concentratefields, which 	 in the 2Wktw*g followingare of high prrioty to haszilian economic development: industrial,chpnicai. . ,twtalurgtcal, electrical 	 me(Per productiony U trnucwirssion and control) andtranaiiprtotio rin gm i4oreoer, it haseducation through 	

sought to amplify its impact on engineeringextension activities with other engineering schools in Brazil.time g.'nt assistance tevr~ttes 	 By thein June 1l71the 	expectation also is that universityto university relationships will be built up between the Brazilian and American institutions participuting in the project, leading o fruitful and self-sustaining exchanges,which are imutually bene'icialo 

C. General pproach and Plan of Action
 
There a-e tWo lxxtn principal forms 
 of U.S. technical 	assistance: ('ij USAID-nanced professos, furnished through 	 fia contract with the University of louston,on the graduate engineering teaching staffs of UF1J and PUC and who give 

who serve 
short coursesseminars at these 	and other engineez.ing schools in Brazil and 2) 

and 
scholarships for advancedengineering training in the United Sates, particularly in those areas and at those levels
of instruction not available in Brazil. 
in addition to budget resources provided by the
Government of Brazil, wbich hmve built the impressive facilities at UFLT, the graduateengineering program has also benefitted from contributions from several other Braziliansources including scholarships and equipment furnished by the Coordination of IPrOvemsut 
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or 111igher-Level School Personnel (QNEp),. the National Research Council (C"%a.dth
Technical,-Scientific Fund of the National Developuent Bank Z and research grants
offered by Petrorasp Rhodia Brasileire Chemical Company and 9hld 0 Brasll SeAs Adlitiomal outside assistance in -the form of teachi4ng
nization of American States (cS) 

anthas been offered *y the 0€a,the Rockefeller Foundation aid-the Fulbrgha Cmrmis-
Sion. 

The level of inputs by the I nd the Brazilian Government, ksg togethe with outside assistance, has been d adequiae
suppoet for the .jJ program hrA 

so far to meet the guals of the project. Brazilian grownp as evidenced by the fact that in lu4mare thanmlf its fUnds can-e from fiorei n scurces, mostly USAID, while~in 1968 less than a •Uqrter of the cost of UFRJ's Coordination of PotauatefInEhui Programs in eeringabror Co P--continues n (C--- ato pay the salaries of. its profesqLv iho are in training overseas mawasreand assures them employ~ -t2 generally at a higher level, when the..yreturn, as virtually all do. In nearly every in mk. -netentance counterpartpez cmnel have been assigned to work .rith the U S...ecialintk, RC, which corp much
wore miodest. prograit. has f:,en sJ 
 y iven adequate support to the 7anc o its professors -ecnicions therein trainin arod 

1 mz,,M1:MG fu'Ifl WIic1NUT 

Tb*e rapid ip-owth of industry in BrYaill duringrat the past fifteen years and the nceelei.ce of econcatic development have acreated growing denand for highlye--ineering specialists. qualifiedIn the period 1960-1965 the percentage of Brnzilian englneering1, tents in proportion
pacing Brazil 

to the total univernity population was estimated at iin seventh place per ,en- .4iu this respect
Colombia.v Nexico, Chile. VenezueLa, 

among Latin American nations, hehind.Peru and Ar,gentlnan MTere hasbuty+ibe, b-:en an inease insm~incerig of einrsia+"+'-ollne-at in 'i3r:,! 1n. - c-ar ( j(Zbut"'otu:t.so ....... L 
in 1963 afid 372910 In 53)
in Vor tU needs of the coufnt_7 , . 

A survey condui, !d by the OAS in .1)62 recommended that anistante inprov.ided the University of engineering bet-o J3ra7i. in 11o de Jneiro (now
in the form of professors for graduate 
UJi), which t-e OAS a ored


tvirle;.j in cheidcal enzineeringobegan ho collaborate vith th.)by L4 1963U-AprovidJm., professorsproz.ram, Vcw the chemical engineeringn ' _ aL; S S.tt ntste aTn
graduate poiamIimn 

al.o extended tc(. uhih a1 i1,iating a post-.. zIzAIc:l cnree.-',riZ Since thatand PIC to establish pro.rnxs in the 
me USAI hs also helped UF&Jf'ields of elajitricnl,gineering, In 1969 the 

civil and metallurgical enfhlee parties acgreed i.h t further proj-eft assistance would be
concentrated in the field- of .indautAial, ,.chanicnlp metallurgical, electricalproguction, transmzovA.on and (powercolnto and trPmn'portatJox enineering1 which oreconsidered of high pIniorit, to Bra zils future economic development. 

p~~ofes~oustoMtrg= Through a contract with theQv1 itp 
-USAID provides full-tm

professors to serve on the engineering stca of UFRJfa and PUC,consultants and lecturers. Another 
as well as sh2 Rt"form of assistance is training grants for advancedstudy in the United States for riPP'and P'G pzofesao.s,cipants has not The number of pmxxki partibeen large, howe,:t: raul], p::oje:t.jojs hve been•( , < ,S ael . . Goaln- dawn for t-q t: .~ ...{, .. 
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remainder of the project because of the mmfuha availability of attracttve graft offered
 
by agtnclea of the Brazilian Government, such as CAPES, CNPq and FUNTEC.
 

OCaOimoaliyR the American professors assigned to COPPE and PUC, as well an the shoirt-
Lerm consultants and lectrers, give short courses and conduct seminars which are attude
by stalLf members ol ot~her Briil:.' e__i er ~hook, including the University of Brazil
the Federal Uni'versities of i1inas Cerais and Rio Grande N'xikx do Rlp the University
of S o %Uv.o and the Teclntica.-Aerc&nautical Institute r oA).These seminars have brought
obvut a d,.gree of cocrOndaton and coopertion among those institutions which forms the

buai fc-s tn extiension program .fhej'eby COPPE would assist with reforms in 
 the administra
1onvx and t structuxe ,j,,t0 educatiriv,_ conteut of their engineering programs3 

YNIJ.'iiLe; foi rzsons of riat:.cnn. neiaitiv.ty, prominence is not given to the role whicht Ix e rofessole ,have played in thnpin c .t po
. ...,Dpaaet -.ot ti ,p# of the proj ect re nddi hns been ae!nmwledged in-,

:., ..ltP, t ~. O~ y ('OPIET. T..:re has lce n rece- tiity to American administratIre 
., .... :....... .c, 
 and iny Ed -he VafLL f£o 

I~afluizince in both poxt:nada,..tt-- en.inreving prog.nma 
h.ve been cdop,,d. predominant 

is that of the United lltatezp

P, d tt ... .:'ict n s o w.el as the trainlig received !Jy nwnv/ of the
' ................
 the Write]. .9Ra assisted ix. uringing abeut changes which
 

oin 1ery Jh"Cly have 
bee. r..nirLted if oade purt of a forn3I-roject commitrment, 

J Isostanc: hm ghaes a. been -well uIpported. Not only havr COPPE and PUC pro
'AI Dvq Inite wki.m ..citie, anud gc2c,, counterparts, but. the .eaderabip of the
 

Ini.ithT..... iar; b... d3ma-ic and e'ithusiaatic, particularli al"t COPPE, The
 
JS 1IIte.. as tha fl.ziz a2 Gevaxrmncnt; have contributed to these teachini pr

rrnuL y acquritrn; . iofntcry cuiiunt nad rals e-cp~ncling rkid, y jner
mt tnr the 

UL.'.:, .Otanlce: GOP.L t thDt, toto " .,X, cA".::aflt3 prov'ded the "_Atfa 196). to
 
..5%7,, ih:h.oi ent, bed :! ~n,itO ,.ine- do>potpi-int nt that iuntitute, and q
 

trd. . cby .. lE f:.. tu.ltd . :xoC personnel. n.eded in these fields. 

th !. ne>wii .' > ,,oJect rin sought to ecst.bllh a postgraduate pro
'ar Ai ill. In klcc;In'l C to enroll a 

!lilr~i_11"11:caj.b~K ci?nvwbecmIof, lfjX8, C FZ grantqdIi5G de A B 
raid,:&c about(;t±L dLeic grent'ed.ucddILcrxIi.MW were Fifteen fflu-defital
wc.rki g on do.ctorates, wlth -hc first deLtee o( be granited beforJ t e-end of 199. 

Iwe
Most

COPPE grad'iatcz are-' ta.chl. at ,.';flneeif seboola throughout Brazil° Virtually all
profvsrrcrs at ,,)PPF ara f.t.I..ti Staff... 

The Pr2et___,aLeths -"if... (1tiW,- the past tro years from numbers of students to
the expandip requirements of t.he faculties° particularly in those a Mhes o ineering
moat..plKka kiiix.ortnt for Bra zilau econoic developmMntW lam to ovide
technical assistance to COPPE and PIC ta Qe dIevelopment of pos Programs n
gineein,; n ricihia and adin-irat c'd-
c-Mratnr, in the fiv----a -i~azjty;al, -," 

and the ;x- .t-f oar practices' 

- ch ni ri.~~ wt k bi i ut a l ~ r ~ ~ i 1 
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e hil (Power and trnNmision ,Lwor 

+A survey in Setm e , f rkamndh inies thaets-h-------of 96 R. 8, -these 

.oasethavn esigffa ipt on~niern edcto nBazi.ID.R
a 


who terew teaecheru teat tmhtpgrden coseh ctvteoAPU oetasi-:.!:':+:. ... ... .. . ,t,
1.rvae anwthng, posa-p as to¢lce -nen p:laoratory work, asesrefo-.,i,!i 
fulgamo__ar, acivt utoen Uoto.n92atina (poera tod and addanced trsnnaland nsporta iootnratemena anexamic atop~ nldt~, nAern~aart Mi~jo + 

sedureto in e d(ri rsearch activtiees.caAthoM prelte s-Ito 
adJk herfr ~ 

increapstue ther dediationhppTe, to aun thesey1.-ie willresule fn Ca o e tonunipoamsh.2oneatnd deeoint i inE s e imneedsrand otntialncease _~bt-herazllatIns --aaiveriss -ad-ter iners in--echn--0 ereorintried ne nas ofiret wtcnactilt univeewo as adaneand full-time adoerot spe cou.........an e itrance
thepre w ah aproIcnsjs t t..a 6i Pr .olave .... 
-- .h - -e :a e ters ee-1++2est ed professothen scos . avreposri6ft -rte the in w i theng+Su3ceasetei daediaaionb thresearhunivity to neity t ethosera nto,, 

muto ofisn tne nutrc meproject cniyswl,)ing over theviex progrm

prct~nb h beenex~ewill,rfsosthave in tnserumental whichihin
om~b CadCPe thtesbewe c The postgrg a programs atiOPPE
 
inbaedViand landnew' uneserhiatiesvite atvanced projeat asi
atnd atnumber relatonshian 


~c ilrsl nVeoe o fa lc~~clegineeringlbrtr n h*rfr
 
t- W,+.rm.,.a,.ics a.Iduostran finger eve'lsr o f.d teherefoaren 

Suc astsisofthe mheanialae touhni isyt uniersit programs,, nternateronamaiaios.aororygn enmutleni neerSing lorat kwhsort ofd terefor
educatio'n if Bit,inwUOij and msOPica deeloineg oradl n welldn0 iortantvew ie 
tmesonshand antinmbe oP tinTpatilar mayversitieedt andanedsproialasistance 

in starting new pbasos of its activities,, 

V. jERE OF A9-1IR 
~The principal technical element .0 the project Is the Ia UADcontract professors

who Till positions on the staffs of COTPPE and PUC, Such~s stnc vil Phase out at 
PEJC by mid..1970 and at COPPE -by June 1971. Shiort-term~ asaistance tu both institutionsB 
wl. conhtinue through thii-life of th-e-poJecf: depending on their specific needs. Bra
zlien professors at COPPE, a PUC and other institutions cooperating in the ang-SSnering

extension program were offered ten scholars~hipa in l 69 for graduate -study in -the Unaited 
Stateaq not all of which were utilized.' As a result, seven scholarships Iwo been planned
for 2l970 and agai:n for 19f71_. 

A iit 
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It is anticipeted that the University of Hmwton will continue to seve as the U S D 
contractor and will recruit qualified u candidates from its ovn staff and the staffs 
of other American xmlwau universities to fill teaching positions at COPPE and IPUCo 
Houston will also recruit Pyt professors for shortterm courses end lctuwes in specific 
fields of engineeringR particularly those devigvated as priority areas for developmntp
and will assist in identijing and processing cadidates for postgraduate studies in the 
United States. 

In addition to teaching grants fro=i the UIF; the "Rckefeller Foundation and the 
P 1bright Comissionp COPPE hI8 received anssit'ince in recent years frcm several other J 
foreign governmnts - Great Brtmg Francep the !"elherlFn.4. Weat Germany and the Soviet, 
Union - which luve pr-1ide-Tro rt.s f , -taff, Altherogh the relative Importauco of 

N Uo3 aid to COPPE has decrerined ar a rest.1t, thlv assistance will continue to be wrey
imporltant and will.niulen(,e9 th.c h th". COPPE Awl £UC pyr,,wasp vinlneering educato i
I 1zn Braio 

-, ,
V:C
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