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On Co-orerstion betwzen lniversitiies and Incustiry

Advisabil ity of Co—~cmeration

Technical universities ire to be apnrouched a5 an element of the
couniries economic structure, They rrovide the national economy with
engineers promoting the technical develonment and nrogress of the
country, Thus the progrum should give 1he graduaties 2 thorough
general knowledge to keep un with the future development when they
are most efficient i.e. within 10-2C years afiter tlev had graduated.
it the same time the graduates should be easily adapted in industrial
e8tablishments, 'To remarlable lifferences between the gradustes and
industry staff as to their technical knowledge should take place.

The industrv in some countries develnns dimamically, introducing tech-
nicai novelties of its owm investisations or foreign licences, That
in why tha sitaff ought te he well informed whout ~resent economic
state, botr of its own country and the le.ding countries of the world.
University staff posesses a good thecretical knowledme of technical
problems, though it frequently lacks the direct contact with the
industrial establishments. The permanent work of the university
workers in industry is a rare case, as it is rendered impossible by a
strict specialization and at the same time high demands 2t the Univer-
sity. Lcose bounds of scientists with the industry are observed.

That is why it is so important to initiate these ties still at the
University through pruclical training. lowever they don't often give
expected resulis beiny sometimes superficizl excursions to the
establishments. To sustain a high levael 11 the universities a good
laberatory and computing equinme=t should be used, 1s there is a
quick accumulation of information on the world's technical progress,
the knouleige of the mne ought to be mquickly tronsferred to industrial
eatablishments., There are scores of nther reasons to prove the
necessity of co-onerution bheitween universities and industry:

1) The co-operztion allows for a deen knowledge of the theoretical
and prectical aspects of the precesses, Thanks to it students can
be informed as to the productional uctivity,

2) The practicsl work of a1 student in a factory allows him a quicker
adaptation as an engineer,

3) The knowledge of University staff can be nut into practical use
for an accelaration of economic development,

Summing up, there arec two fundamental forms of co-operation con-
nected with two streams of aniversity activity. The first-to
trein specialists for industry the other—to conduct scientific
work,

To achieve a useful co-opemtion, several conditions should be
fulfilled, First of a1l the understanding for that co-operation
should be aroused hetween scientific workers., Then, that understand-
ing ought to be worked out in industry centres, concerns, factories,
research institutes of industry and institutions contrelling the
work of industry. \iming at the co-operition can be stimulated by
propagating its idea.




The University oughit te accumulate un information aeut the site,
technical statc and level of develonment in indusirial establishments,
which belong to it ac “o gcographical situstion antl gnecialization
involved. On the other hanc the Univarsity information service should
inform the industry ibout the possivilities ¢f the hirher scheols,
That is why some pudlications describing  the University aciivity
ought to ne issued, as well as exhibitions, conferences and industrial
fairs should VLe organizad,

The University co-omerating with industry ousht to have sufficient
number of workers and materi.ls 1o mret the demands of industry. It
makes the Univeraity have i i%s Jisnosal more scientific workers,
technical and laborutory ones und laboritories and workshops, than it

is necessary for its didactic puroses.

3’ Co~operation s to stafl troining
¥

In commparison with classical character of Uriversity having no
{ connections with industry, the co~onerating one admits the industry
: specialigts to work mut ihe University nrogrammes, ‘They indicate
which forms of educition are mont casily adantable in industry. That
co—-operution alsgo ullows for removing out dated designs and methods,

ST

4 very importunt elemert of co-omeration is student’s nractical
treining. ere a student ought to gct rcquainted with the scope of
work and manufacturing methods by werk at o stund., 1t tre same time
he ought to “e under carc of a University worker., ‘™Me latter one can,
thanks to the student!s nraatical iraining, get some information
about the state of incdustrv, $Students are cxpected to nerform some
! tasks to be utilized in industry, They present them in the form of
thesis. On the other hand, the establishment can sugrest some tonics
to be carricd out at the University and thon realized in 2 factory.
Works like thut can be direcily utilized in tho establishment, and
conducted b;r industry workers, That, howcver, cauces some difficul-
ties as tc the organizational agpect i.e. in adjustment of two
programmes, the Universiiy and industiry ones.

g

It is advisablc to emnloy industry workers it the University as |
over-time workers, They can lecturc on smecialistic subjects, project
and control the scientiiic works. :

Co—operation in the field of rescarch and technical development,

Knowledge of scientific workers employed it the Technical *
University, their talents and nossibvilities of creative work, ought |
to be put to practical use in the cconomic development of the country,
It can be realizeld best whoen the croative activity is connected with )
the direct demands of industry, That knowledge should be employed
in industrial advancoment, introducing new nroducts, new technologies,
new manuficturing methods, new desing methods and so forth,

One of the known wa: s is the nmarticimation of scientists in the |
manufacturing process throuch scientific consultations, participating
; in Councils and authorities which contrel and check the production. \
; All that makes the control and influence upon ithe industrial develop-
; ment by the outstanding scientists possible. On the other hand it
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facilitates them watching the actual state of industry as well as its
demands. It does not however include the full employment of univer-
sity possibilities. It is confined io a amall groun of outstanding
scientists, Desides, the connections cf science with indusiry in
that case-are casual.

The groater offect is obtained by e dircct co~operation of teams
of scientists with the industry. rhat cne is known and realized in
differcut ways all over the world,

The theme of scientific research can Lie formulated either by
industry 15 a result of a concrete deman!, or suggested by the Univer-
sity. The one presented by industry cin be rcceprted by the University
if the team specialized in the subject can be found and the work 1s
interesting enough as to scientific asvect,

The th:me suggested by the University can be accepted by industry
if it is useful now or in the near future. : T

In both cases formulation of the theme takes nlace in the form
of agreement between the University and industry.

The subject of that co-oncration, as to the scientific contents,
ig varies, The works of fundamenta) chareacter 'pure science'" of
which results can not be directly realized, are carries out too.

They are financed by industry for the sake of scionce advancement in

the country, fThere are also works practically utilized where engin-

eering elaborations are mede or unit prototynes ox products in small

gseries are performed. The most advantascous scein to he works having

good scientific base where fundamental 'pure acience™ is ernriched and
simultaniously solutions to be directly utilized, “ringing measurable
technical and cconomic effects, ave made,

In works performed for industry or financed by it, a large part
constitutes fundemental resoarchos in varieus scicntific fields,
namely in mathematics, physics, mechanics, reology, clastieity and
plasticity, electronics, automatics, Jifferent fields of chemistry,
environmental engineering, geodesy, material enginecring and so on,

Apart from works of cognitive churacter, works utilizing the
fundamental achievements of science for quality imnrovemont and
modemisation are carried out, It concerns machine design, cherioal
products, electronic devices in the scope of autcmatiics, radiotechnies,
telecommunication and similar,

inother aspect is the claboration and use of new technologiocal
methods, modernisation of technological tools, devices and teehnolo~
gical machines in a wide scope of production,

A lot of works concern, nowadays, thc claloration and use of
automatic control systems over the produetion, exploitation by com-
punica tion systems and so on, Works devoted to improvement of
production and factories erganization are performed too, There have
been introduced computing methods into produetional procosses, design-
ing processes and preparation of the production.
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1 lot of universities 'sneoialize in ~rjecting and manufacturing
of unique rosearch measurement and check-un cquipment. The ways of
co—operation are diverse. One of them is to fimance works of the
university by industry not boaing intorestod in the results: without
the formal accepting and aprlication of a scientific work. The effect
is, as a rule, scientific nuvlications contriluting to general science.
Another caso represents works bhought Ly industry in order te be
applied in production.

Here the factory nays feor the practical =2ffect and gains the
rights to the exclusive exyloitation., Thesc works are usually not
published., The best offecis arc obtained hy a mutual eclaboration of
problems by teams of scientists and exncrts from industrv., Then the
scicntists perform the fundamental research and ideas, leaving the
application to the specialisntis.

Co—-onermation of the University with the liesearch institutes,

In co-operution of scicnce and industry, besides universities,
regsearch institutes of purely scientific activity wita no didactics,
marticipate. They include institutions submitted to Academies of
Sciences, State Committees for lesearch, 'inistrics, Concerns or
Industrial Works, 3Detween these institutes and universities an
adventageous co-opcration in mutual rcesearch for industry takes place,
It can be the co~operution of units having a similar profile of
activity.

The organization of & co-oncration like that includes the division
of tasks between co-operating units, or it can be realized by forming
a common working group where workers come fromm two or even more
establishments.

Another kind of co—-oneration is the one between instituiions of
difforent snecializations to nerform complex research tasks. JAs an
example we can take research of medical scientific centres or biolo-
gical ones with the chemical, mechanical or electronic institutes,
In particular, the technical universities can perform the scientific
apparatus for carrying out biological or medical experiments, Simi-
larly the chemists or physi~ists from the University can co-operate
in physical and chemical research nprocessecs performed by biologists,

Another example iz the co-operation of the Technical Universities
with the agriculturml instituios or Universities carrying out the
research in tho field of agricultural production. Herc, the intro-
duction of gpecial machines and devices proves nccessary.

The co~operation of o Univcrsity and Rescarch Institutes may be
gtrictly directed to common investigations, or it can constitute the
element of co-oneration of these units with the industry.

In that oaso the Tinal result of work between miscellaneous
centres is applied in industry.
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Ooneral principles of c¢o-operation botwee.n the Rrsair Techmioal
University and iadustry, ~

The oo~oreration of the lhrsaw Tochnical University with industry
18 widely developod and imcludes wide and various trmining fields and
soientific r-gea.ch st differcnt for-s of roalization, This co=
opexetion huws beon carried eut for a long time. It .a vased on the
state prinoiples, defining iis fomn, gusrenteoing juriadicil means,
particularly as to financing tho rosearch, vxohanging the staff,
commnon use of buildings and inveatmonts,

The Teohnical University ct UWarsaw signn tho goneral agreements

with big {nduntrial cuiablishinonts concoraing tho co-operation. Thay

inoludo obligations nf hoth uidos as to training and rosearch works.

Tho Univorsity is bound to give tho treining to & definite numbor of

gradwitos for a givon irdust.ial Lrunch, organizing and conducting

spcoial ovening courses, tho posti-diploma and doctoratc onos and so

on, performing {iho dofinite ocicentific works, which arc paid, oxchan- p
ging tho staff, common oluboration of research programmos. ‘The l
factory often financon tho purchase of equipment, michinos and -
apparatus, particularly ite own produce, ¢.g. cars, working machines,
tooling machinos otr,, 1t guarantaes laboretories, organizcs the
studont's practical training and evon invosts the construction of
buildings for the University,

e

Tho Warmaw Technioal Univorsity develops different forms of oo-
oporation in staff tmining. The influonce of indvotry upon progreimes
is realized by tho pe ‘icipation of smpecialists from industry in
progremme olaboreting commisgions. This co~nperation particularly
resulted in tho reform of studies in 1970-71, whon tho programmes,
cutting down the poriod of technior] studies, »n avorage & year or
from 5.5 to 4 or 4,5 years wore olaborato,

Tho essential fom of treining poarformed at the Univorsity is the '
training of graduatos who obtain the Mastor of Scienoce degree. The
nmumbor of atulents ie dofined Ly t“e jovornmont’s plan hich ie made
acoording to lomands of pariicular L. ustrial {lolds. The participa-
tion of induastry in the training of this essential group of students
is realized, firet af all, Ly giving thom tho practioal treining in
industrial works, thon participating of workers from industry in oon-
ducting tho classes and other forme of co-operation discuseed in
itom 2,

Nesidos tha essential form of lMaaster of Scionce studies there are
somo other kinde which mako completing tho cducation possible., In
& that oame tho co-oporation of tho Warssw Technical University with
e industry is still closer. 1 let of those studios are conducted
G directly for workors of the industrisl worke whoro no breaking work
bty & workor takos place, Wide-sproad ie tho form of ovoning and extrw-
mural studies, ‘'their rhamctor is morc of practioal kind than the
taster of Joionce Dogroc otudics, Their progremmes are more limited
in comparison with tho seoord cnos, and *hay grant the graduates B,.8c,

dogrees/onginoor.

To that kind oi studies, tho workers are directod by the
Managonent of tho Establishmont., Irequently, the groups of students
are formed from the workers of ono cstablishment, which saves the
student!s tire, In thet case the toaching staff arrives at the woric-
ing place of the students,
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For workers who arc specially gifted and have the title of a FE.Se,
Degree/enginecr gncecial coursen for obtaining the Magler of Science
Degree are organized.

Tho Varsaw Technical Univereity organizes, in co~operation with
big industrizl works the Car Factory, the studics which are called
tho alternsting oncs., The studics are recalized by nioviding the stu-—
dents with the six-month cducation und Tolloucd by half yoar of working
in the factory. ™c studies last 3,5 yoars and greant the title of an
ongineer. ‘hc students are at the samec time the workers of the
Mactory gotting the monthly salary, both in the period of gtudies and
work,

The candidates come from the workers of thc Factory heing dircec—
ted by the lanagement ard the graduztes from sccondary schools, who
starting the stulics become the workers of the Univeraity,

‘Mo edusation is realized on the standard priucivles, and is frec
both for students or the Factory. The Factory gives the facilities
of premises for lecturing, and the lahoratory is availahle to students
similarly as to the regular students. Tn the teaching, hesides the
University lecturcs, thc workers of the Factory take part on the
gonerally accepted principles i.e. they arc paid by the University.

That systom o° studies, including only one snccialization of a
Univorsity, has been wor'ting since 1072. It meets rcconition, vwhich
results in projects of forming similar studies at nther industrial
works, ‘hat system gives to the Iuctory workers the chance ol obtain-
ing a higher oducation, without losing the salary, and to the studonts
entering tho Universiily. Il suarantoes the cemployment since the
beginning of ihc studics. 1t also gives a good adaptation in the
Factory. 1lic onc guarantces obtaining staff wizth higher oducation,
well and quickly adjusting iiself in the Mactory, attached to the
working place, which facilitates obtaining higher cducation. Iormally,
the workers werc obliped to work in the actory fer six years after
completing studics. Onc can cxpec , however, *that tiwy will be
permanent vorkers cf the actory.

inother form of studics arc tho post—linloma studics, ‘Therc are
scores of them at the University., They arc carried out on averege in
15-30 persons grouns. There are differont systonms dopending on the
agreoment. llence there are groups out of profcssional work, the
evening and oxtra~mural oncs. [requently, students study at thce Uni-
versity for somo definitc numbder of days, then work completing their
education in nractical treining. 'The duration of these studies is on
average 1 yoar., The purposc of the abovo atudies is to become skilled
at industrial work, getting acquaintod with the n.w achicvements of
scionce, new methods of work cte. The graduates of the courso are
given cortificates about completing the studics without any compensa~
tion for tho scientific title.

Organizing the studium in any definite spccialization takes
place on the initiative of industry (Ministry or lanagemont). Tho
oandidates are selected ard directed to thc studies by the factories,
which cover tho costs of coursos. GTxamvles of somc stulics: the
studium of magnotic record for radio factorics workers, the studium
of projecting tho industrial works for workers of the nrojecting
offices, the studium of projecting the works of tho castingz irdustry,
“he studium of ancient monuments conservation, the studium of
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building machino design and exploitation, the ntudium of chomical
onginooring, thoe studium oi' computors moscuremcnt tochniquen, otc.

S RO L

The Varasaw T.chnical Univoreily conducis the dontersic studios
with admissaion for evorybody, worker« »f ihe industry an well, They
can participate in thom at standam princinles anplying for tho stato
acholarship. The indust™ can dircct the worker to tho course and
according to tho stato regulations {mant 1 gcholarshin amounting to
the silury ho haa heen obtaining sc Car.

On obtaining the scientifie degree, tho worker rotumn:t to work,

Another fomm eof co=opciviion of tho Harsav Tochninal Univeraity
with industiiy are the doctoratle siudics while the professional is
performed (cxtm—-muml). The University provides the locturvus and
the scientific caro, The factory givos the relcase to the woricers to
participute in University classcs anc I'ine tho cxaminations, Tho
Factory often facilitatou oxrrying oul the oxmeriments or computations
in its commutation contreo. In that By, the workors of so called
rosoarch hase of indusirr, i.c. laboivterics contren, and rosoarch
instituten noar tho factorica, compcto for sciontific titles,

The cowAporatien of tho armuw Tochnicil University with industry in
8 h

% -~m-m-'—m~

: The co-operatisy of the University with industry is submitted to

the goncral plan o7 regozrch workn within tho country. Tho basis for
planning tho reacarchos are Sear plang of oconomic development,

The plan and its roalisatic: aro in commotonce of Universitios,
lcadomies of Scioncey Linistry of 11ihas Boucation ant Toechniques,
and tho scicntific haso of (he inuetry, The nlans are ch ‘ked up amd
confimod by tho State Commisalen [or M. ring, The mori imnortant
directions of develorment aro stiulatied hy the state funds,

The rcmearch progremice ronsist of muliigt v gretos in vhich
the most immortant oncs arc controllcd by the government, noxt by the
Mnistrice aind Concerna, Universitics and verts. Mogt of the tasks
to e performed Yy tho University within the plan, inelude the co~
oporation with tho industrv,

% Univeraities nerform works iov the indusiry vhich congtituto the
elomonts of scicntific rescurch nlan. 1tna system ghoulc gtimulato

: dirociiona of scioniific rerc ureh, liere, » natural conflict botwoen
the creative individualily n gericntists and vluinnod domands apncars,
T™hat fact ghould be takon into acrowat when vlanning, and noods of
both sides should b mot, Somctimes there is ne “omand for research
in some "folds or nrobloms. Then the University undertakes its own
invostigations and finances thom. ‘loemulis are wubl inhed. The subjoct
of resoarch carriod out by the arsaw Technimal University for
industry is differeni. On ono hand the fundamental ncientific elaho-
rations with comitive mrnosos arce made on the other the devices are
producod and gold io inlugtry.

As thore is the tondenry to sin the optimal rosulis in work of
soiontistes and at the same time sustain a high lovel, tha works of
cognitive charaotor have nriority ovor the tyrically nroductional
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ones. The industry onderc various kinds of works, Trequently when
productional »ower is limitec and terms cf nerforning the lasks urgent,
the works of nrojecting or productiional kind of low scientific level

are ordered. dWorks of "servieca'" tyme ive somelimes nerformed by the
University.

YWorks at the University ire narfcrmed ™ academic teachers, whose

main task is te.ching. 7he numher of ieiching hours is ihout 300 to

500 vearly.

Most tasks are performedl hy workers out of their full-iime duties
for which they are paid extri.. Mowever there ire limitations as to
the awmount of extra salarv, dependedlr on the catesory of a worker and
itg amounti is from 50 1c¢ 100y of hasie sal:ivr.

\cademic teachers, nrofessors, .ssociste nroressors, assigtants
nerform, first of .1l conce .lional works, 1in vhich they are helped
by auxili.ry staff, One -.rt of the stall is working for the didactic
purposes, or scientilic siorks of the University. That gtalf nerforms
works martly within its owm full-lime duties, rartly over—time. A
gnecial group of scientists, l.horitor- assistants .nd manual workers
is specially engazed ..s the .uxiliarv s'aff only for the ihove men—
tioned jobs. The number of thai groun ror optimum development of
scientific resesrch iz estimated to ne 40, of the iotal of icudemic
teachers., The munber of the .uxili:ry staff for the own rese.rches
is about 30% and that taxing nart in the Jidictics process also 3.,

In conductine works the workers from *tne induciry tale mert. I
specially conce.ms elahor.iions to e -ui into “roductional nrocess.
Snecial workin. grouns sre also establiched, Trev consist of Univer—
sity and fictor- workerz., (osts involve: ive ~overed
in form of oavuenis for ewiras vork. The conditions as to rerforming
the work, terms, works calculation an' amount of »uyments are defined
by the agreemeni betusen the 'lars.w 'vechnical niversityv and the
industriil work. "he results of researches rome in form of reportis or
gometimes ready nroduct such as devices of research unmaritus or
laboratory stands for investigatinas in indusirv.

)

v the industry

The nayments nos'ed to the University hanking accouant on covering
the material ind generzl costis, :re ‘he Mun? which is »artly used for
apnaratus nurchase and scientific equiosment, nartly for carrying out
University research works and in some per~ent for sneciil rewards
fund. That one is sllocite? for werkers who obiain leading results in

scientific work.

An additional advantage from nerforming works for the industry
is that the lahoratory equipment, which was nurchased or produced is
left at the University after completing the experiments .nd can be
exploited both by scientific workers ind siudents. The works cone
for the industirr are as {ollows:

in machine Adesign.

reliability tesiing of hydraulic devices, michine work :nalysis for
land cultivation, sutomatic computer programming of metal cutting,
technology of smoothing - .rts, technologies elaborations, the method
of telescope crane design and testing, resesrch on the vhenomena of
lawinar flow round the aeronautical profiles.
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in fine mechanics — optimetization of mechanic systems of static and
dynamic tope-recorders, magnetovids, designing the elipsometers pro-
thesis elements design etc.,

in material engineering - mechanical testing of metal corresion in
petrochemic industry, the structure of veniilators' blades of plastics.

in telecommunication - studies over cable triacks for telecommunication
digital systems, elaboration of speciulistic meisuring apparetus for
mamufacturing and exploitation of data transmiscion.

in radiotechnics - high-precision time interval melers for laser
measurement of distance between the earth and satelites, testing
methode of microwaic cirenits w’ th adjusted elements.

in chemistry - new methods in nolireaction,

Suggestions concerning the role of MIND in co-operation Universities,
research institutes and industry in developing countries.

UWIDO can heln the develoning countries in organizing the co-
operution between uriversities and industry through instructions and
propagating that co-operation.

The practical way for the above purpose can be:

1, Directing the speciulists from well-organized as to co-operation
countries, to the third world states to instruct, consult or help
in organizing the co-oper:tion.

Organizing the stay of workers, manammrs of University establish-
ments, and Universities of developing couniries at the universities
of countries having well-developed co-oneration.,

Organizing the seminars and conferences to discuss the problems of
co~operation and its provogation. Seminars can take place both
in developed or developing countries.

Periodical meetings held at well-known Universities for scientists
from the developing countires.

Eetablishing the permanent groun or grouns of expert.. as consul-
tative body initiating and checking the activity in the field of
of co-operution betweer the University ond Industry. These groups
should meet periodically to show the direction of works and
appreciate the activity,
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