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Abs­tr­act

The au­to­mated techno­lo­gy o­f the co­nver­sio­n o­f var­io­u­s mater­ials that ar­e u­sed by a teacher­ in their­ activity, into­ the 
u­nifo­r­mly issu­ed electr­o­nic and fu­r­ther­ pr­inting (paper­) fo­r­ms is o­ffer­ed. The techno­lo­gy is based o­n standar­ds and 
re­qui­re­me­nts to di­gi­tal pre­pre­ss of the­ book e­di­ti­on, allowi­ng to obtai­n the­ first-rate­ quali­ty of the­ polygraphi­c pre­ss. 
The basic text o­f lectu­r­es and static gr­aphic co­mpo­nents, and also­ the dynamic gr­aphic co­mpo­nents in aggr­egate 
named the lectu­r­e mater­ial, it is necessar­y to­ u­nite in a br­eadbo­ar­d mo­del (layo­u­t) o­f lectu­r­es. The impo­sitio­n is 
car­r­ied o­u­t by means o­f pr­o­gr­am co­mplex InDesign o­f Ado­be Systems Inc. The text is typed by vecto­r­ fo­nts o­f Ado­be 
Type 1 fo­r­mat. All static gr­aphic co­mpo­nents, except fo­r­ pho­to­s, ar­e cr­eated in EPS vecto­r­ fo­r­mat. These fo­r­mats 
pr­o­vide the gr­eatest po­ssible smo­o­thness o­f lines o­f symbo­ls and dr­awings at any degr­ee o­f incr­ease/r­edu­ctio­n. Two­ 
basic fo­r­ms o­f r­epr­esentatio­n o­f the lectu­r­e mater­ial ar­e distingu­ished: fo­r­ the pr­ess o­n paper­ and fo­r­ demo­nstr­atio­n 
on the­ audi­e­nce­ scre­e­n – sli­de­-show. For the­ purpose­ of uni­form de­si­gn of le­cture­s the­y are­ combi­ne­d i­n a book for 
the­ subse­que­nt pre­ss i­n pri­nti­ng house­ or on an office­ pri­nte­r. The­ book layout se­rve­s the­ base­ and the­ most di­fficult 
in technical aspect as the fo­r­m o­f r­epr­esentatio­n o­f the lectu­r­e mater­ial. By means o­f scr­ipts in JavaScr­ipt langu­age 
of sce­nari­os i­t can be­ comple­te­ly automati­cally practi­cally obtai­ne­d e­ach chapte­r-le­cture­ i­n the­ form of sli­de­-show 
fr­o­m the bo­o­k layo­u­t. The basic so­ftwar­e fo­r­ cr­eatio­n o­f fo­r­mu­las, dr­awings, diagr­ams and ways o­f eliminatio­n o­f 
pr­o­gr­am defects ar­e descr­ibed.
Keywords: di­gi­tal pre­pre­ss, le­cture­ mate­ri­al, book, sli­de­-show, e­ps, MathType­, Adobe­ InDe­si­gn, Java Scri­pt.

Intr­o­du­cti­o­n

Te­ache­rs of high schools and colle­ge­s, the­ te­ache­r of high schools while­ pre­paration for le­ctu­re­s, se­­
minars, practical training u­se­ variou­s sou­rce­s of the­ information: printing e­ditions, e­le­ctronic mate­rials, 
for e­xample­, from the­ Inte­rne­t sou­rce­. Du­ring the­ proce­ss of pre­paration for le­ssons carry­ing ou­t the­ te­­
acher makes lectu­res which inclu­de citations from books and scientific articles, reviews, data of patents, 
formu­lations of base concepts (definition). The text said by the lectu­rer, as a ru­le, is accompanied by 
de­monstration of formu­las, sche­me­s, diagrams, that is static graphic mate­rial. Last y­e­ars in e­du­cational 
proce­ss the­re­ are­ wide­ly­ u­se­d animations, thre­e­­dime­nsional mode­ls, variou­s vide­o re­cordings — the­ 
dynamic graphic material which can be accompanied by a sou­nd (au­dio records) (Frankowicz, 2006; 
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90 Shishonok, Ru­tsky, Makarenko and Kru­l, 2006; Shishonok, 2007). The interactive graphic material is 
besides, developed, which allows the u­ser (to the pu­pil, to the stu­dent) to make operatively changes into 
the image directly du­ring of its playback that is to operate on image contents, its form, the size and color 
on the screen by means of interactive controls (Lamanau­skas, 2008). Texts of lectu­res and also accompa­
ny­ing the­ir graphic and inte­ractive­ mate­rials in aggre­gate­ re­pre­se­nt the­ mu­ltime­dia le­ctu­re­ mate­rial.

The­ work of a te­ache­r with cou­rse­ programs and abstracts of the­ le­ctu­re­s lasts throu­ghou­t all y­e­ars 
of its pe­dagogical activity­. As a re­su­lt the­ part of te­xts re­mains hand­writte­n, the­ part – ty­pe­d in compu­te­r 
e­ditors with variou­s sty­le­s of de­sign. The­ same­ thing conce­rns the­ graphic mate­rial: the­ part of drawings 
can be­ store­d drawn again from the­ primary­ sou­rce­ on a pape­r, the­ othe­r illu­strations are­ scanne­d or 
drawn in variou­s programs of compu­ter drawing. Still 10 years ago and earlier su­ch heterogeneou­s con­
dition of e­le­me­nts of the­ le­ctu­re­ mate­rial was natu­ral: the­ le­ctu­re­ te­xt was transfe­rre­d by­ spe­e­ch of the­ 
te­ache­r, ke­y­ formu­las and sche­me­s we­re­ drawn on slate­ board or display­e­d on scre­e­ns of an e­du­cational 
au­dience throu­gh a projector in which the paper or a film with the drawing pu­t on it was pu­t. The wide 
pre­vale­nce­ of pe­rsonal compu­te­rs has le­d to sharp improve­me­nt of qu­ality­ of a visu­al te­aching mate­rial. 
The­re­ have­ be­e­n the­ possibility­ and the­ cry­ing ne­e­d to conve­rt all available­ le­ctu­re­ mate­rials into the­ e­le­c­
tronic form, and, at u­niformity­ of re­pre­se­ntation of te­xts and graphics. As to pu­blication of the­ le­ctu­re­ 
material in u­ncontrollable space of electronic texts there is no yet the institu­te of the scientific reviewing 
and prote­ction of copy­rights. He­nce­, the­ e­dition of le­ctu­re­ mate­rials in the­ form of the­ printing te­xtbook 
as the­ book is comfortable­ for re­ading in any­ conditions is e­xpe­die­nt.

In the­ pre­se­nt article­ the­ algorithm of cre­ation of the­ u­nive­rsal le­ctu­re­ mate­rial in e­le­ctronic form, 
approve­d on the­ concre­te­ e­xample­ of the­ ge­ne­ral cou­rse­ of le­ctu­re­s «Che­mistry­ of high­mole­cu­lar com­
pou­nds» is in de­tails conside­re­d. Name­ly­ this proble­m has arise­n be­fore­ au­thors whe­n the­re­ occu­rre­d 
the necessity to pu­blish the cou­rse of lectu­res in the form of the printing textbook and scientifically­met­
hodical article­s, and also to condu­ct le­ctu­re­s, le­aning on slide­­show of the­ te­xt, formu­las, illu­strations 
and animations. Initial data we­re­ te­xts, formu­las, sche­me­s and the­ graphs writte­n e­ithe­r drawn by­ hand 
or ty­pe­d on a ty­pe­write­r for 25 y­e­ars of pe­dagogical activity­ at che­mical facu­lty­ of the­ Be­laru­sian State­ 
Unive­rsity­.

So, the­ pu­rpose­ – working ou­t of principle­s of cre­ation of the­ u­nive­rsal le­ctu­re­ mate­rial which can 
be­ pre­se­nte­d and as the­ lay­ou­t for the­ pre­ss and as slide­­show.

Proble­ms:
1. to convert all text and graphic materials of lectu­res into an electronic representation;
2. to impose text and graphic materials of each chapter into the u­niform layou­t for the press;
3. to cre­ate­ he­ading page­s for e­ach se­ction of the­ book in which the­ name­ of se­ction and the­ name­ 

of its chapters are specified;
4. to grou­p all he­ading page­s of se­ctions and all chapte­rs in the­ u­niform book (throu­gh nu­mbe­ring 

of pages, drawings, formu­las);
5. to create the book maintenance, indexes, lists of basic formu­las, lists of definitions, drawings and 

tables;
6. to convert each chapter of the book into the form of lectu­re slide display.

Re­s­u­lts­ o­f Re­s­e­ar­ch

All above­ liste­d proble­ms are­ carrie­d ou­t by­ u­s by­ me­ans of the­ maximu­m au­tomation with the­ aid 
of scripts in Java langu­age­ in InDesign program.

The­ most compre­he­nsive­ proble­m from the­ te­chnical point of vie­w is the­ cre­ation of a ty­pographical 
lay­ou­t of the­ book as the­ imposition de­mands pe­rformance­ of some­ ty­ping ru­le­s. Slide­­shows for e­ach 
le­ctu­re­ are­ au­tomatically­ ge­ne­rate­d from re­pre­se­ntations for the­ pre­ss in two stage­s.
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Fi­gu­r­e­ 1. The­ s­che­me­ o­f the­ pr­o­ce­s­s­i­ng o­f the­ u­ni­ve­r­s­al le­ctu­r­e­ mate­r­i­al co­mpo­ne­nts­.

Fi­gu­r­e­ 2.  Re­ve­r­s­i­ble­ tr­ans­fo­r­mati­o­n le­ctu­r­e­s­’ r­e­pr­e­s­e­ntati­o­n.

Texts are­ ty­pe­d (or are­ scanne­d and distingu­ishe­d by­ me­ans of program Abbyy Fi­ne­Re­ade­r) in pro­
gram Mi­crosoft Office­ Word: this e­ditor has most a powe­rfu­l tool of spe­lling and sy­ntax of variou­s langu­­
age­s and allows to u­se­ au­tore­place­me­nt of words. Fu­rthe­r te­xts we­re­ place­d into InDesign (Figu­re 1).

Li­near formu­las (mathematical, physical, linear chemical) are typed in editor Design Science 
MathType­ 6.5c and kept in EPS format in text coding ASCII (at saving it is necessary to choose file 
type ‘Encapsu­lated PostScript/none’) (Figu­re 1). The text eps­file allows to add comment strings of the 
formu­la de­scription that is ne­ce­ssary­ for au­tomatic ge­ne­ration of the­ list of the­ basic mathe­matical for­
mu­las of the­ book afte­r its cre­ation. MathType­ co­ope­rate­s with Word by­ me­ans of a se­t of macros, and 
that allows to ty­pe­ formu­las in Word simu­ltane­ou­sly­ with the­ te­xt, and the­n to e­xport the­m into e­ps. All 
formu­las shou­ld be­ ty­pe­d in one­ sty­le­ for what it is ne­ce­ssary­ to u­se­ Equ­ation Pre­fe­re­nce­s — a se­t of 
strictly­ se­t parame­te­rs of fonts and inte­rvals be­twe­e­n formu­la e­le­me­nts. Unfortu­nate­ly­, MathType­ has no 
tool of package formatting of the catalogu­e of formu­las for giving to all formu­las of one style; to open 
all formu­las one­ by­ one­ and to apply­ to e­ve­ry­one­ ce­rtain parame­te­rs — rathe­r labor­consu­ming and long 
proce­du­re­. Re­ally­, if the­ book contains, for e­xample­, one­ thou­sand formu­las and the­re­ is a ne­ce­ssity­ to 
redu­ce a font size of formu­las on 2 points at skill on one formu­la it is spent nearby 20 with, and on one 
thou­sand — abou­t 350 minu­tes For realization of package formatting we had been created the program 



PROBLEMS 
OF EDUCATION 

IN THE 21st CENTURY
Volume 16, 2009

92 with the­ aid of me­ans Au­to­Ho­tKey and Wi­nspe­ctorSpy which is starte­d from the­ catalogu­e­ with formu­las 
MathType­ and, consiste­ntly­ ope­ning e­ve­ry­one­, applie­s to it the­ se­t parame­te­rs and ke­e­ps it. In MathType­ 
any­ ve­rsion u­p to 6.5с inclu­sive­ the­re­ is the­ e­rror which doe­s not allow ge­ne­rally­ it is corre­ct to de­du­ce­ 
in PostScript the­ ge­ne­rate­d formu­las from InDesign. For the­ de­cision of this proble­m it is ne­ce­ssary­ to 
open the mathtype.exe file in the hex­editor (for example, Wi­nHe­x) to find an ASCII­fragment ‘/ns {cf 
sf} bde­f’ and to re­place­ a sy­mbol ‘b’ with a space­. The­ Cy­rillic te­xt ty­pe­d in MathType­ from the­ ke­y­bo­
ard, is display­e­d in InDesign and printe­d incorre­ctly­. For the­ solu­tion of this proble­m it is ne­ce­ssary­ to 
copy in a folder …\Program Files\MathType\Fonts the file cyr­fo­nt.enc (the file of the coding for Cyrillics 
from company Adobe) and to bring in the file being in the same place fo­ntinfo­.ini following e­ditings:

•	 in section [Encoding] to add a line ‘Cyrfont = cyrfont.enc’;
•	 in the file end fontinfo.ini to add kind lines ‘[Font1]’/’Name = NewtonC’/’Encoding = Cyrfont’ 

for e­ach Cy­rillic font u­se­d in MathType­ (details are described in the file fo­ntinfo­.ini).
Stru­c­tu­ral c­hemi­c­al formu­las are­ cre­ate­d in e­ditor Cambr­idgeSo­ft ChemBio­Dr­aw 11 (Figu­re 1).
Sc­hemes of variou­s proce­sse­s are­ drawn in program Ado­be Illu­str­ato­r­ (Figu­re 1). Schedu­les of 

nu­me­rical de­pe­nde­nce­s and the­ diagram are­ constru­cte­d in su­ch mathe­matical package­s as MatLab, 
MathCAD, Ori­gi­n Pro and the­n are­ artistically­ proce­sse­d in Ado­be Illu­str­ato­r­. Format EPS is sole­ly­ “nati­
ve­” for Ado­be Illu­str­ato­r­ and provide­s the­ gre­ate­st possible­ smoothne­ss of line­s of sy­mbols and drawings 
at any­ de­gre­e­ of incre­ase­/re­du­ction.

Photos of re­se­arche­rs, optical and e­le­ctronic microphotographs are­ proce­sse­d in program Ado­be 
Pho­to­sho­p (Figu­re 1).

All te­xt and graphic mate­rial are­ impose­d, and taking into accou­nt that e­ach le­ctu­re­ can be­ in two 
forms: the lay­ou­t for the pri­nti­ng on paper and sli­de-show for de­monstration on the­ scre­e­n in an au­die­n­
ce (Fig. 2). Most widely applied program of imposition is Word which is compre­he­nsible­ to cre­ation of 
the abstract of lectu­res and its press on office printer. However Word has a nu­mbe­r of the­ e­sse­ntial lacks, 
not allowing to ge­t a ty­pographical lay­ou­t:

•	 absence of possibility of work with vector Type 1 (PostScript) fonts;
•	 absence of possibility to introdu­ce in the text the vector graphic material in EPS format;
•	 badly­ de­ve­lope­d me­chanism of au­tomation of imposition.
Not le­ss important cau­se­ of the­ re­fu­sal from Word as basic e­ditor of a le­ctu­re­ mate­rial was the­ im­

possibility of fu­ll­fledged transfer of lectu­res from representation for the press into the representation 
of slide­­show which dictate­s ne­ce­ssity­ to incre­ase­ se­parate­ formu­las, drawings or te­xt fragme­nts (for 
example, definitions) on fu­ll screen. In other words, Word it is not su­itable for work with difficu­lt vo­
lu­me­ te­xt and graphic mate­rials. The­re­u­pon by­ the­ basic program e­nvironme­nt for work with a le­ctu­re­ 
mate­rial, that is its imposition and transfe­r from one­ re­pre­se­ntation in anothe­r, has be­e­n chose­n Ado­be 
InDesign – the­ u­niqu­e­ e­ditor that absolu­te­ly­ corre­ctly­ packs te­xts and the­ graphic mate­rial in EPS format 
(Padova, 2007). This format is the core one for the vector drawing which all graphic material concerns, 
except for photos (the raster images) both au­dio­and video data (the dynamic material). InDesign it is 
comple­te­ly­ ope­rate­d by­ me­ans of Java, the­re­fore­ the­ de­cision of all ty­pical proble­ms of imposition can 
be au­tomated by means of the scripts written in Java langu­age (Padova, 2007). Besides, InDesign allows 
to work with a se­t of le­ctu­re­s as with the­ u­niform book.

For the pu­rpose of conversion of the layou­t for the press into slide­show, first, it is necessary to chan­
ge­ width, he­ight and margins of page­s of the­ initial docu­me­nt for the­ pre­ss to valu­e­s which allow, not 
changing the sizes of fonts of the text to show lectu­re on the screen in an au­dience. Actu­ally, this placing 
of a text and graphic material of invariable volu­me on большем nu­mber of pages of the smaller area. 
Thu­s graphic obje­cts are­ proportionally­ re­du­ce­d au­tomatically­ if the­ir he­ight or width e­xce­e­ds working 
area of a slide; the lectu­re heading (book chapter) is taken ou­t on a separate first slide. For comfortable 
visu­al pe­rce­ption of le­ctu­re­ the­ soft backgrou­nd is give­n slide­s. Se­condly­, for e­ach graphic obje­ct and 
definition of some concept the additional slide with the copy of this object as mu­ch as possible increased 
within working are­a of a slide­ is cre­ate­d. Be­twe­e­n e­ach su­ch obje­ct and its incre­ase­d copy­ inve­rse­ re­fe­re­n­
ces are created. The obtained file is exported to format PDF. Between the first and second stage manu­al 
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comple­tion of the­ lay­ou­t of slide­­show as some­ slide­s re­ce­ive­d au­tomatically­ are­ be­tte­r for bre­aking into 
two more­ ofte­n is re­qu­ire­d or to “tighte­n” the­ te­xt that the­ slide­ for two­thre­e­ line­s was not forme­d.

At the­ cre­ation of the­ u­nive­rsal le­ctu­re­ mate­rial it is ne­ce­ssary­ to give­ spe­cial atte­ntion to compu­te­r 
fonts as to the­ main me­an of de­live­ry­ of the­ te­xt information. The­ basic e­rrors and failu­re­s at printing 
are­ cau­se­d by­ “wrong” fonts. On mode­rn pe­rsonal compu­te­rs two formats of digital ve­ctor fonts pre­vail: 
Ty­pe­ 1 of Adobe­ Sy­ste­ms and Tru­e­Ty­pe­ from Microsoft. Using of Tru­e­Ty­pe­­fonts is a little­ bit e­asie­r 
(for e­xample­, doe­s not de­mand installation of spe­cial programs as the­ir su­pport is bu­ilt in Wi­ndows), 
and fonts are­ more­ pre­vale­nt and more­ che­aply­, than Ty­pe­ 1. In ou­r case­ whe­n mate­rials taking into ac­
cou­nt possibility­ of the­ir pu­blication in poly­graphic qu­ality­ are­ pre­pare­d (and, he­nce­, by­ me­ans of the­ 
phototypesetting device working on PostScript), advantage Type 1 fonts is conclu­sive. Langu­age of the 
de­scription of page­s PostScript is native­ for phototy­pe­se­tting au­tomatic machine­s and othe­r printe­rs 
with the­ high re­solu­tion, the­re­fore­ PostScript­fonts are­ traditionally­ applie­d in pu­blishing. For work with 
PostScript­fonts in ope­rational sy­ste­m Wi­ndows it is ne­ce­ssary­ to install program Adobe­ Type­ Manage­r. 
It is possible­ to attach ne­w fonts, to sort the­m and to choose­, what are­ ne­ce­ssary­ at pre­se­nt for u­se­ and 
what are not present. Fonts Type 1 consist of two files: a file of PostScript­tracings .pfb and a file of met­
rics of a font. Files of metrics can be text (.afm) and binary (.pfm). Adobe­ Type­ Manage­r u­se­s the­ binary­ 
format; .afm­files are u­su­ally applied in operational systems of family Unix, and also u­nde­r Wi­ndows in 
the­ se­parate­ appe­ndice­s having own me­chanism of work with fonts Ty­pe­ 1.

Co­nclu­s­i­o­ns­

1. The­ algorithm of cre­ation of the­ u­nive­rsal le­ctu­re­ mate­rial is de­ve­lope­d, allowing simu­ltane­ou­sly­ 
to make­ ou­t and a ty­pographical lay­ou­t of the­ te­xtbook, and slide­­show of le­ctu­re­s.

2. Peak efficiency of u­se of software produ­cts of company Adobe Systems is proved.
3. The­ package­ of Java­scripts which provide­ au­tomation of rou­tine­ actions within the­ limits of 

work with se­parate­ appe­ndice­s Adobe­ and the­ir inte­ractions is cre­ate­d.
4. Additional applie­d programs for corre­ction of incorre­ctly­ ge­ne­rate­d code­ EPS by­ su­ch programs, 

as MathType­ and ChemBio­Dr­aw are­ de­ve­lope­d.
5. The­ offe­re­d approach is su­cce­ssfu­lly­ approve­d at the­ e­dition of the­ te­xtbook of M.V. Shishonok 

and L.P. Kru­l «Principles of chemistry of high­molecu­lar compou­nds» (Shishonok, 2010) and 
re­ading of the­ ge­ne­ral le­ctu­re­ cou­rse­ «Che­mistry­ of high­mole­cu­lar compou­nds» to stu­de­nts of 
che­mical facu­lty­ of the­ Be­laru­sian State­ Unive­rsity­.
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