Emanuels Grinbergs

Some reflections on the education of
computer scientists

Facsimile of manuscript
(in Latvian)

The archive of Emanuels Grinbergs manuscripts

University of Latvia

Riga, December 2013



Annotation

This article in Latvian contains some reflections on educational problems
what concerns computer science.

D. Zeps

dainize@mii.lu.lv

© The University of Latvia, 2013



|

L]

Do gprir po J s

jm{_u\: B dw %M‘J..ﬁ'fjﬁ; 1-«()«%%“%.

\/ afas ip Avan- 1 bireay A Tra o Keta, & 'ﬁ'u‘;u',“_\ ,
j”{ﬁ-\‘[—l&.éh—d;\;’/\.\ " U\U\-\:&/\. by A IHK&&éwq‘qM

‘\—e(-\.i A Ay {“cff; l‘(«_.‘_.@_

3

1

S VI ~
t_}{.--‘

/- ‘S"ét*,f* /'M “Mov\}"" '&hw: [T P e Lorla /,,u,cq
‘(‘?;M qf!.d‘mw tnAa, P VRN NPT ILH o A ,,(Lb,z'—;z(‘_,\;
| /9 LY NS TR (b iy s R T hes e ‘r&"'ﬁ?“'/’"‘“}}'
T Glrniin fid gt Cinagacbrrdan  pee Mmmlenn Sh rimia
P Poitai e LV U w inlg "
At s Aol vy s K tle "\tﬁ..\_ﬂ,&'m: ’7 1y £ ol JL/LW
{ A %é/l—fcrwk.d-@«q awsf.‘//;"u :c.‘_% ) B VAP SR PN
J\%/Ji’::c&l\ ettt M heann § e - ""“**":’—*”{2};44;
T A O T T e Al Gt

- ' v f [ v T“ ~
/dc“"c N AL dl«%‘* 1 RSN wh A An, cagt Ly, e

Ao AeAan & 'E\JM;A—\ -~ P"-—«-‘"‘C-\ﬂd/\f-é},..;

/3&1 LU-\/H“(/M Jﬂﬁﬂ‘%«‘mm
J-—AJA_AA«W;WR ]

PR R S T
| ?kkw“m -’e\i‘-/r‘-h—') /6""\’(""\ Lg K -

AT N 1o L,If,q.,t..‘cf‘_“ )
f(-t./b\ﬁé," M;L‘,@\’m ok ht..m‘{_,{;.,.t/'w:;) N VS T

S e, L._c[/\M P"\ L»él\.-e\w g e s P Ao tlAes /5‘\/\-*«1(;._"4/,,;



/r—uu’ft\‘ Anka v ka7 Ll n
fe. € tleadomnn,  nvbas  alT

R e,

Tot
BW,LA.:;. NN Lo i Loy Ve e A O e
Y ben o W A8y aW-J«;é'u_;L,‘/M'_, g an e,
" R AT e Tad,
Veer bl 4 1«4'4&%}'

Lvut

Man A- T

)Mmj oo Jl&é/\—\/é,‘:—’\a
{) ’\"L’\M.

J\ ‘:‘L‘M | L dras {}’\(J Comnd g™ T /4‘4.
/)M Cesa L w%‘d ot ﬂ-—\ o,

K ,\— .Io/(-\)) A, l-:/gl-m
elotn /a-a’u;.é»%_ u(‘(} “ tlemhn  Whmenm S gl R O AV
(}'g Cas. AT At ’t“'*“'*"é//‘ﬁ‘ {esvgaac e /?Méy\m‘ﬂ(g_:

7 ' ' ' # g, L‘J{G\JM
u/a%,:‘;ﬂ\w, A‘IL'LM&-/?—\ ( N P e, 1 ,
= /];,;/fl\wrﬁf_/) d'ﬂ-“_,'(c:o,._‘/‘,m‘ ) ) )4 ay -ﬁéﬂvt-\.Lv\.

“ \/W‘"‘L\\, /JL;/\M.J

t

D

CL/JG(/\—\O Aoy

\S‘W‘\i@\' o~

£ J"L‘*\t COMVA—\.-;A‘V\ l}l-we\'j ‘,,"K_J- -ﬂu‘:-(_..ﬁ'/,._; Pv‘.n"-(/\\_ .

A\y/\/\-\qﬁ_ﬁ; JW A --_/{ "y ( -équ-\ c.-{e.,?.‘

‘L‘-&Mt«'h"’f«" b
Lk At Lllen i

L,,ZJLJ S I-«AA_\,?_M;

o ¢
G.M,_,E\\ﬁ\‘j.‘t.,f::, é:,(..d}‘\n-a.l. 6“\(!“—’ , haed MAM’
oy Sty M)

¥ ks
c__a';,ngMHf_\-nw"/C'.’z.a-) gt ,
— B -~ - L '

e . - +‘M‘\-«.—.} Ln_,\hj LT N %M '“"“-fLT,
put bercanns p K ot Gfs fos

PC\ (AM. qc‘hgl"; c“/J A &y [\/fdf/“/M A e ¢ eenng
j/"*:t\‘ J“W'\“—"t"ﬂ—\-:# (,[a.f y'/f)w.«_'{,\,‘/ f(t-\,éﬂ.b:k
(:,o-t\ L L"’im:? oo /a-v"f/\-'—\' L«:/-{“ t"() e R
(anmy  Loae T ma Ay ity
tes A f o /g,ﬂ\_,\,\

34 -

—~—
4

PAMM_{ JM. ( )
C Q-i/ub\_“(/‘?‘;v) }/Jg,JL dfw (fton AP L«'/\\

cToT TR




._3._

l‘/ . PW~ N /QMM:,,M — /,,‘.,A_ [- K [/LMNL"{’.A\.\ Ll vl Amn e
. . . PV
-L\'ld.-‘--..l .6"—4: VN /q-c‘f- L_t;:}u_ﬂJ"‘) A A ﬁ"" ) I gy P O’I-.,LV\\

}D\l. - JA‘L—-C/Y&;\“ /,)Llwc"“l(w’w
W:*\ n-\ﬂ

P L

ey S S

Cna /JW%A(MM ,}jwt—g B PO B e
. T ™ ‘(U\.u\::_ t\"ka )' 'é'-‘-:{—d—\ '-M.J.b\.&bﬂ;c; o A

i[ Lan ¢ s & A Lf/"w‘t/‘:\‘vﬁ }/)t\.f‘(—»v{-:t-*x_éw clentusne,

( [ 3,\-,2/\-\‘..»\& , W"G;,,,J b e LA AL L

V‘Q-/,LLA:#( REJ».\P'{ a‘&-\MM ;d,:;/v\—\c\ RV . B ) /,Jr_. "‘H/h-\}

p—c:/vvr‘-c\.. Lo canmn taAna 1< o A é\“ga' 2 e L 1 ama’ L&'M&M,
" : = £ -

Wwﬁu‘ﬁ'”""w 67)/‘-'»4;\4/\—\/'—% , /f);‘/\_ﬂch(.ﬂy Aata K

An,
APRICN /Jﬁ/\.u'/b..‘_fn« . Lo ) , 1 /aw&d\,m oA ebany -
T N _ Ueonidf

\/a,;; b Ane .é\,;iv‘-o\:g,\' /o;fL"—:-c’\-\r( N osrota -
AL £obs pw;% N Wt )b—éau;“ %.\,é{-

bt b h:ra‘:““ﬂ:»)
%Lx: -E\'IL‘*-’) 4 U"e\‘/\a—'-—/,_'m'“;t\‘ !»14(_,\;_124'_"" ‘/‘_\ }. e , I
1"; o bl Lelen Jengrdn Fitmnns [TV SRR LA R A s
. | N o ~
J/; f(/w; A, N e Jo e A F M g mA g
- 1 PPN tanieacs  ALaas A --Ccacz_?w,’

. .te’ . {A“.
A M.,.._‘(«\ e LY 1%‘0/.\,) LW Ja e S J ammy Ctrtm A

EL\,&\Y\M&LQ«M\ w. L. 3 ﬁ/\._\a L sy ann o el e MKy
an HwnAa than SV VA PP PN SN N

! - Wy P B h Lh... 4
A 1y K € lace, B O A el

I{;\_ Z“u\-\ru&u‘/“ . JZ%S !—«(7 P 4 t—: /gq_/(/\x—\'/k“d[ & e "-L\.‘Dé\;\/

L""?"‘\’V\. L L l«‘-““'-\_ LA “-‘\I/\. g .




//

- —

Kooued T Mo ACA v e [ man] ny
LL&()'(MA:M At M3 e {L‘mf ' ('J“‘«/‘W) PR SN S PN
. .~ e ‘ "7 ‘

MQ&\.»\"('—\- LMC'QM{ Pn_ A} _f,;q_(/,\cs/\ Laa, K g Ay
. : taA n b s ¢ a las

. e . Ut LA Can, Lo-fan, 0‘

| ety . Caannel .
. L ana W R P
A T L v e A, e o .
: - - { —~ e-\_-f( c:- 'AAA’" ' LM(M

!-—-)4/\'\!(-‘/\-"\.[-"\ /jwi-q.&—«}b\ -‘L\""’.\ , .s ('&(7, /}4 éA

X o Lrie oS

/’3 '\J/,._,;fct»\-v; .!-é’ff(—/L\' //)fvﬂ/vwr(/»'ucbw Lon &"-—4
{torin W d"c:ui.ﬂum“f\. | |
- OO SN e

,Sa:v(o»g Aot Ay

Paa L a4 ‘-E./AA/J;:'K Linn }AWQA L‘/l»w‘/{‘-““.“-‘" e
;~KM,(WL‘~,‘ Lyt el w~aagp i e lead b7 opan

2 A el J-wém&w«?wm Jhrntrd Am

o ’Lj;&{;“_jﬁ“z
Py a P&Mcu\xﬁﬁ« A~ Ko, o B azan J~M~(«4

el . Pa,LuA‘Q M&Wﬁk»:f, :?,&:,L‘.M&w "6"‘“—\6}'%

g ol A< anna 3% MM},J'J joof i F el vrantans
Wennedcbrl b prat PUSY SN ST SN e I L
f—bt.)'\.\/;q:(_\'. “ uimy'vw\a £ oaddaias

GosnCuB

} LV Jp e adis. L e cba b M';,a{‘ % UL'(: Lot

/OM‘ML“M : T j< T s }\J_M(. u"\'m,c-. (N"\Cf. Cma, . M . .A( -

s ks~ g M /= RN S S D VN
J}HQW&\(; »(c._. ~ haad Ads [ oy tewbres -é'm.é..mk,(wt'/,;,)
]{W-#‘MM ~'£“"‘\A?__'n o . K. f( . N 04:4\,“%.4.—# ""-ka..K! -

PR AR L ‘-f@w(a?l pea hu—&—éa“du; an u‘é“ y

l-(& UW"":V‘)' an L;d[;\,u, LV LA A, %:‘,‘_"—.( At lArn, t‘l"‘(/&)
M«a ﬁfg"«JAW taae Yz A€ uté_,\;m«.\‘, L T P

“é/\_w\-% .(uvm./\:/m u-t.“aqéea\“’a(ﬂ; e ’.@M:‘} %,M,(




~ 4

A !/\..\s—.(o\.l../) (2N JMW:M

Q/'L—-:MA;':-A-V) An s A -

)-Lg;ml:

s Hns 5,,4,\;,4,.&.,&?;,, s o MRS b B bl
) ! ]

QM»‘W"E‘-‘M« LAM /oum—»il(ﬂu‘d;}.m.., g’i‘ ton

pes
W A A, d\f«_c(u/\/e‘“’a'ﬁua JEP, JN‘-«"'\/&"{\'\\’K“L_ L
(A?- k/w\‘ o S TORPAE VY SNy AT VL‘A/\»‘:'\ P Yt kS

' Ul »(A-v.""('*-\

/J’V‘%"’e‘t Gan )nm %é/).émé—\pé« /’)Wf/%\d—%{m ]
. %zx%:ﬁ:"}»\'— /o-u.(ké,oé,\', 1E ey S\ Conm

d:':’\a\,\}’t‘w
—t e “ e Cen £\ .
e Ko y t\_W s J/x}ve-\t/ A < s,
H \..u\ﬁm | /4 o :}
O TRUNY B

Joi

¢! 1!

g

RA-'MM'F 1Hogrmn n T K s M‘éa.\'ux‘:f», el AL e T i
e Rk Liwge o e fonne Lkt
el el oo SE s rEana M bty et ksl Ky

La&. L a A LN,\ h‘-a\,\"u’\l w“?" 4'\—4-.4-\'/\-\.:./\4.\,\ e ¢ (-C/M € ’1'\-\.:\;'{(

An_ o Ex AN - L_\: &S f-\,\ A p ane el A L,ij/’ c"ﬁf‘_‘ “—’é\ﬂ'--h'a-\..cl_;,m_\*

T AL e buiis v “ v & ~? l’\_‘M./M‘( ""‘7"'-‘ Ced Gt o
’ ah

Tz’\' "\'\-": /; ‘W\-M Gur'{"ér\.ll.u\.hé :: i\' —-\-\I: i(‘-"-‘i-c/) '-’\"‘-’\‘ ‘L*-‘é”"\-«‘/t Loy —\&""‘/4‘-‘\'\4’ .

Nr s b, /J Az A U 41‘-*2::(7.« fan JroA s pw{ry/\a t,-\o;,\ JE Ma},\»ﬁ

popidimit e put nenels B e R P S PR W
" V N ] . - . . t .

L ankes (}f_'f«{-’-t;\.’gw o Mg Loedey , L Mf—uf“f"\/\oﬁt\_éﬂ 1na' T i

/3 L{_,LC},;* (} R/ﬁAA—+ Q,-E/Lﬂu;_4 L, ’IM}'L/\:M,J&‘ U‘\:/j‘t-.p ‘b\_(?,_; ,&M‘Af\%

ipasidlinn o3 S Ap At s,

Pf\«s»“ g s W&:/J{.».f\ = Ao 1eey

Wu-f/\/]—c_‘f% L 4 e M‘\_.'A.K—m,\,\‘:-.é'\l‘_kj -
z Lihnninenm = Moo

- - o

'i'\ e 1./\/\;_ . f)/\M*-‘t\.‘\:i&!-'_

1 o P S Y SN

Ch o leaton

s p / e ¢ teleatin,
O SR VN Sy SO
'“‘f"""’"“’\:d"‘"‘ pea e ol A

P Ledd € i la ; 3,&/\«:6‘\&1—

79y P‘*L‘%—%w

LG
[s P f"f/'\.n-._ - t"il‘-‘\:f\.-h A Loy
)

A v b




l"{z\l% '\’\-MF:-C(*«, c‘[__\y J}_\/\/\MM,:JI »(/\A;( y /3,\_,‘_}_7{
A s s A dema At A, ., I ees, - e

“E"J‘ ;;P/f/“w )

j ’l‘/\"q:mm o j&c:»’\,{“r: L Ly gt it s A B -

MAn, o ol -~ S/I&a—«‘ f’(;ad- 1("«;]‘&4 (W ‘V’\.fbw TS das A ="+
!

f(q:/\/\_:uw\ LA //j .»UJ/\,.L‘*_‘C L,}q_"‘,' :!'

[/M&-&/CM /3 a_ Lo 3=

R SPINPI N ;

/)"'L."J“‘"‘I’ ]g,.\_ML{{M(% /”“/"}‘:’MM‘/M«
T TR e Pietipm tmin

%dl&'f e Mo, | 1A gt T

C Ll loss szé,\‘ 3»‘0\,&;(“?\‘4 Meelad e ke

N ' T et M(;,;_\imwa\x

cLendm e ) ANLRAMD
— o Tt atan st

AT , $Lna A
T,

wao ko F0 T Lamed Voly

l)'\:"] 13 /JW ML’M
/—.r,_——— IR - N .
'_,,, -{: . ~ s /3‘-‘/"*“:/&%

Ueooil

i

P




_ €~

B T e B i R T apac st da

(
e “ . J“: + k2 h )A(-\‘ “ '
cb/,%.,ufu‘ ﬁ-«fn«d /1-'\—4}— o, t ¢ e A fw.?WM
ol BAE A S ensnd Lirmns | Phasans e Sulalt

Mty A s B P

Pt res fud‘l: f/,’m: AT S fV‘M&A e g
TSI AR SR

Aanlans /_,j,v:M Kana ~a t clamelr ks %c:n.:/;) L

ellctn et s {0 oy akhart i 'e"'“y;:n
}
il lete (v wc('atlft% Tkl hem, L el wnnelniCandt
YOS X S-SV, /a-;A-fJAWKAMM‘/:;‘; e Lt ma ek )
' 4

1< asa-tvprms Of'w lS LTS bmUS paatis b,
K e Lot Waka
Z:Mc?p‘ ?ﬁﬂ \.‘LM-CL:?;
( Lk !) thmilombn  widiges pina g paan

‘;,M:J fn ;Wiuq..c{ %M'miaa' /CMMH_‘&W' tw“&"“"

L At 149 enn L CEAR € co/,M“f,q'mm_

ey Thed e L/i—..‘/u?/,.' 1—5(5,4:';'"%\«4.'.

frin K A, J?:u-\‘/ w Ut s

e
' w

M& Ih WZM/./C/(’I{'«' q,{r-(.:i\.‘fq,sr;/j,:, CL/JM«-:“.-_CAM
(Adq Jalay “ CL‘\.N\.{,%\_\ Moo + Can € IM—E{;C({/‘-\ LA&,%L\

e b A :A{ u-w\' T b l-\:\ 3 t Ay - l-:‘-t'\. . (NS '("—“I e ‘\_‘ /-’ “";/J ’v_l. .

(e s & A R ar\ﬂrb“‘l‘ L A -‘/—Jdul}g_

}{4} ,ﬂc‘,\ (A‘A{M.‘ SAm el s S'Aﬂﬂt{-m\.-t") ) 14ty | an g aly

— Wmm-~P1'Mq' ‘/-"—Mcl'/w""—':n- d‘\gﬂ.-.,, ohnd o AT

}’3% Lbaa "-"4-»':‘ U A e /o,a.a..\;“t"a { t=tie Etld map oy )

Wbt Ao C het pen te e AT L

iﬂ_b_\;lﬂ.«f} Jaa- £ t7’ ﬁ_,,, A Ao L _Cu: A e 4:_&.:; é/.\n: A-C,L.;,:,\)

1 Eass LA, TR ﬂ’*‘é 7(:;;: ¢ ‘L’la\"\«tt“cf;.lo.




_h"[_

@_‘tlx_w Jw—l,:nf.\,‘ Y fon, 'EM,\_,:‘\M , '}:ULMMM

VLLN\Q/\M. s
\ l o ' y N Ny A ot
Q-MA{_:Z WL aad "“&Wud N rt/b.é,\ Jk,../h(}é I, ‘{-*-4’/'«4
< /:' W Cras L /0?4‘((4_,,._/\:: La , et /‘)«U{/\n«fm\;) /')A.Mc."f\'-a-«.;\,v;
A Learenans Mo ard At i< ?'é—«:&‘) Jlon peagon auf -
- o
cLantor sty T":JZ\\; WA '&Y% o €2 et

- 1]
A"%’-"""'&‘; eadad Anenn Al ) Mgl TAbAn A
toms B s
VE,«Q Mc\ l} M‘-A: TR LA At AN H—/w\l £a
Jx/,aw,w o~ 4 tan clonn ho cq\},,,pw;a,c,qk el O -
- ‘ YT O | «
e 4 4s e, /aA.,.:‘ MG At Mt P |
= y toaces LAY S A:\-M'C/‘;M‘\-MM = ‘ﬂ/\.,ug-
{T QL Can, C\:b(‘»\.e Loy ‘/’ ‘{M/&‘;M‘ 5
fa At Ann eLentmen, Lo i £ et

I’

l‘(-“\-'«./\.u\ (}la [ & , ,()au\ 'é,\'q < ta.\- I/g ‘,\-Qk'r,._' Il: .M(-—J-»Mc‘ W’:
K fsmmm e Tade ekl ﬁ;«:a“zau?:, bess,

- N £ PP O Pl Se P
Q\. J-_(,w d'“'wwd'f-c—v)’ (RSN e

Roaan s pays
. Jotonn elpmn A motan | oy S et

A £ gy e -

) Aar<g K ety
?arﬁ«a/ww Vi i
FORY SV F SR At (i ‘
,67.' g“(/"” Lots eladis
cg-f-(’n'»f?sC(;/% o VN

Cou' e
Tt f!«/e/»m‘(}A b A R
v a }.u_"'(_ e L& fjcv; U\/\—'-—; é.._‘ A,

At A A p«w’d‘.\

{‘:/‘),L (“"(“@“f‘(‘\ab‘“}’; T D L PV S J'Mf«.:q .Pv.e—\.-\'dfr‘—

N —_— . ) M 't‘_,-_\ q/é\. é\”\/l‘. -
A Lo F Ny v s ey "~y

%ﬂ»’mﬁ\-ﬂc,;ﬂ /‘lm_a ek

1 ; . ‘L
{ Lo o U“;‘ -"é«!-'f-\ A s L,

' 7 i b o Armmnncn,

‘\/3 T Awvlinr | Y S R § Lot e
» ' B % '
- e w "\-s-c_,f__w'\-.a e j% fbon e le Pkt A, R

o ‘

’

O N b s il




2. L“_\ fLL.,:( U‘\'}M\\‘ L~ Lm, LS A L SR S T TN} sw‘«.—u\/
boan® Al A ¢ Lo PSS IPPIPILY-S L PRSPy S

T O T N S S

O ufdb\ f,qL.\_,.\'t’-—-:\ L&-\.&/‘b\-\ .

Tk s e O AN S VU PP SIS
Candls VU Ny AR N A= s R o, e
TV e 2 N B T8 Vo i F Wheleays X7 :‘};?51.,
ey e Jt LV .

3' V’—v‘\_ t’% l.‘/:;r/-u»\,_ .ét«.\. Pt !/\-'-\é\' RMM:A'{- .;i' ‘P/\/"‘ )' l.L’L\HF

PRSI ey, L/‘-(--\.«,L Q{_.,s,_,:,“ Aran Mo Bl g v, S, e
- 1
\
Foen 105 Lo arem /---~"~'- ‘eruj-; fbam A MSe e
P (R Aa” B
e

J", )DWUK~ N - [Wr P (w—t ~ P v A e -4-«)-\' . la,

. 5 - -
; . e M (“4(/»\1_ N\h“%“'{\;o.. 7w \ILA?"'M Ay #bn ot oy

§ A W&‘“ o o by oad & g Lned

j‘-/g ’\A-ML)\-'-}, Jma %:.“‘c# L (.564,\4;__ Lbn, i\’rc., P L™

Al e [ e W

éw /’C‘!—‘-‘—"""b\.' - \‘\M }"J’M"L’L“: W‘M ’ //“%M,L_:_\', For e Lrepa e
!M /E‘-‘M)}‘r; Il A L e e T At elaq et I i j“f""\
—_— Vs R R [l ol y A M“\\‘A*\

&v&ﬁ A phemene 4 h-)f""‘,‘ Iop——— e —— MMW; f“‘”& A lan




24,

/"MJ,‘. '

I

¢ h..s.J_...

)
,

—_—, -

Yy

T



