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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, three-dimensional 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 hand-written, 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 high-mole­cu­lar 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 scientifically-met­
hodical articles, and also to conduct lectu­res, le­aning on slide-show 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 slide-show.

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. Slide-shows 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 eps-file 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 co-ope­rates 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 labor-consu­ming 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 
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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 hex-editor (for example, WinHex) to find an ASCII-fragment ‘/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 full-fledged transfer of lectu­res from representation for the press into the representation 
of slide-show 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 au­dio-and 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 slide-show, 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 slide-show as some slides re­ceived au­tomatically are better for bre­aking into 
two more often is re­quired or to “tighten” the text that the slide for two-three 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 TrueType-fonts 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 PostScript-fonts are traditionally applied in publishing. For work with 
PostScript-fonts 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 PostScript-tracings .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; .afm-files 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 slide-show of lectu­res.

2.	Peak efficiency of use of software products of company Adobe Systems is proved.
3.	The package of Java-scripts 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 high-molecu­lar compounds» (Shishonok, 2010) and 
re­ading of the ge­ne­ral lectu­re course «Che­mistry of high-mole­cu­lar compounds» to stu­dents of 
che­mical faculty of the Be­laru­sian State University.
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