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,H.HH HallMCaHUA MaTEeMaTHUYIECKUX Bpra)KeHI/IfI, HncC-
[OJIb3YyeMBIX B (DU3UKEe U MaTeMaTHKe I0JIb30BATEJIN,
KaK IIPaBWJIO, WUCHONB3YIOT <«PemakTop dopmyn» B
nporpamme Microsoft Word. Ho, B koMmmbroTepHOM
MHpe JJI TaKuX [eJiefl HUCIONIBb3YIOTCS pPa3/ImdHbIe
mporpamMmMbl. U ogHa m3 HuX 310 muporpamma KTEX
[IUPOKO UCIIOJIb3yeMasi B MUPeE.

ETEX- sro HacrosbHas W3JAaTesbCKasl cucrema. Ee
IPUMEHEHNsT HPOCTUPAIOTCA OT MOATOTOBKH JEJOBBIX
U YACTHBIX IIHCEM, HAYYHBIX CTaTell U TEeXHUIECKUX
OTYETOB JI0 MAKETUPOBAHUS MHOTOTOMHBIX (POJIMAHTOB.
ETEX ymopomaer paboTy € TEKCTOM, IIO3BOJISIS CO-
CPeJOTOYNTh BHUMAHWE HA €ro cozep:kanun. JI1000it
dain gua BWITEX’a sasiasercs tekcroBbiM. KTEX 6but
nonyuen u3 TEX[1] (a3BIK Maxpocos, obecrednBaro-
muii TOAepKKy Habopa MaTeMaTHdecKuX (GopMy).
TEX Obur pazpaboran B 1970 romy MaTeMaTHKOM,
npodeccopom T'apBapiackoro yauepcurera JloHAIBIOM
Kayrom s wabopa W BEpCTKH €ro MHOTOTOMHOI
moHorpadun "Hckycerso nporpammuposanust”. ITozxke
Jlecon JIsMmopT amanTHpoBas 3TOT SA3BIK BEPCTKHU JIJIs
MOJITIEPXKKU CTPYKTYPHUPOBAHUST CUCTEMBI PA3METKH JIJIsT
[EYATHBIX JOKYMEHTOB, KOTOPbIi on Hazsax WTEX([2].
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Mathematical expressions used in physics and
mathematics documents can represent a sig-
nificant effort particularly when using the
Equation Editor of Microsoft Word. Fortu-
nately, BTEX is a more flexible alternative
available within the computer open source
community and is used by scientists and
mathematicians world-wide.

BTEX was derived from TgX[1], a macro lan-
guage that provides support for the typeset-
ting of mathematical formulas. TEX was de-
veloped in the 1970s by American mathemati-
cian Donald Knuth for typing and typesetting
his multi-volume work entitled The Art of
Programming. WTEX[2] came into existence
when Leslie Lamport adapted this powerful
typesetting language to support a structured
markup system for printed documents.
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ETEX comepkut ymoOHBIE CpelcTBa reHeparun ajda-
BUTHOI'O yKa3aTeJjs, CIUCKOB JIUTEPATYPHI, PUCYHKOB
u TabJuI, pa3BUTHIE CPEJCTBA WUMIIOPTUPOBAHUSI T'pa-
dukn, obdecreamBaeT AaBTOMATHYIECKYIO HYMEPAITHIO
dOpMyJI, CCBITOK W JAPYyruX TOJOOHBIX OOBEKTOB B
coderaHuu ¢ 3P@EKTUBHBIM MEXaHU3MOM IIEPEKPeCcT-
Horo turupoBanus. llojgymauaoro cosepinercrBa ATEX
JOCTUT B (POPMATHPOBAHUN MATEMATUIECKUX (DOPMYJL.

Crum KETEX yKa3pBAlOT MaKpOCHI, OINPEJEIISIONIIe
KaKhe KOMIIOHEHThI OyayT CcOOpaHbl Ha IEeYaTHON
crpanure. [IIupokuii accOpTUMEHT CTHJIEH JTOCTYIEH B
Uureprere, 9To6bI aBTOPHI MOIJIM COCPEIOTOYUTHLCS HA
COJIep’KAHUY CTPAHUIIBI, HE3ABUCHMO OT TOTO, TJI€ ITOT
JNOKyMeHT Oyjier omybsmkoBan. Penakroper WYSIWYG
(or amrmmiickux caoB What You See Is What You
Get - "gro Buamre, TO M mosayunre") , Kak MS
Word mossosister mpun Habope TeKCTa YBUIETH €r0 Ha
9KpaHe MOHUTOPA B TOM BHUJIE, KAK OH OyJeT BBITJISIETH
Ha Oymare (KOHIIENIUSI BU3YaJIbHOIO IIPOEKTHPOBAHUS).
Ho, BTEX co3man isi JIOTHYECKOrO IMTPOEKTUPOBAHUS
[EYATHOTO JIOKYMEHTA, [TO3BOJISIIONIUI COCPEIOTOUUThHCS
Ha COJEpXKAHUM TEKCTa, BO3Jjaras Ha KOMIIBIOTED
3a00Ty 10 ero 0OPMIIEHHUIO.

ETEX wucnomssyer TEX Kak KOMIMJISTOD, YTOOBI
npou3BoanuTh (opmarupoBanme Jgokymenta B PDF
dopmare. Koneunsrit PDF  daitn  moxker ObiTh
UCIOJIb30BAaH B KA4YeCTBE MAaKeTa-OPDUIMHAJA  JIJIst
pa3MHOXKeHHsI B THHOrpaduu HWIX JJsd  OH-JIAHH

IIPOCMOTPA.

Xorst ucxomubie daitapl WTEX MoryT 66ITh paszpabora-
HBI C ITOMOIIBIO JIIOOOI'O TEKCTOBOIO PEIAKTOPA, TAKHX
kak bjoknor, Emacs wunm jgaxke oOHJIaiiH-peIaKkTOpa
Wiki (Web-texnosorusi, 9acro HUCIOIB3YIONIAAC IS
COBMECTHOH pa3pabOTKU JIOKYMEHTOB), IUCATEIH B
KTEX 9acTo HCHBITBIBAIOT TPYAHOCTH B 3alIOMUHAHIH
MapKepoB M MakpocoB. K cuacTbiO, €CThb HECKOJIb-
KO OTJUYHBIX PEIAKTOPOB, KOTOPBIE IIPEIOCTABJISIOT
pa3uYHbIE TIOJCKA3KA W IIOMOTAOT B IIOJATOTOBKE
KTEX nokymeHTa B MHTEPAKTUBHON Cpene pa3spaboTKu
(ICP). Dr1u pemakropnl sy KWIEX 1moaiepKuBaior

The system of text markup used by IXTEX de-
scribes the function and nature of every com-
ponent on a printed page, such as headers,
text, graphics, formulas, and inserts. In ad-
dition, WTEX handles the accounting required
for section numbering, citations, indices and
cross-references.  This markup system con-
tinues to expand through the use of pack-
ages that provide support for additional text
features.

KTEX styles are used to specify how macros
assemble page components onto the printed
page. The wide-range of styles available on
the Internet allow authors to focus on the
page content regardless of where the doc-
ument will be published. This disconnect
between the text markup and typographic
rendering, simplifies the work flow in prepar-
ing documents. Graphic WYSIWYG editors
like Microsoft Word tend to blur and con-
fuse these distinct processes to the point that
authors are often distracted from achieving
precision in both areas.

ETEX uses TEX as the compiler to produce
the formatted output in either DVI or PDF
format. The resulting PDF files can be used
as the camera-ready copy needed for offset
printing or for online viewing.

KTEX source files can be developed using
any text editor such as Notepad, emacs or
even the online editor of a wiki (a web
technology often used for collaborative de-
velopment of documents). Writers new to
KTREX often have difficulty in remembering
the markers and macro notations. For-
tunately, there are several excellent editors
that provide helpful hints for preparing IXTEX
documents within an interactive development
environment (IDE). The interface for these
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PeOaKTHUPOBaHNE W KOMIIMJIAIWIO HCXOOHOI'O TEKCTa, a

TaKKe 0TOOpakeHre KOHEIHOTO Pe3y/IbTATA.

editors support the editing and compiling of
the ITEX source text as well as the display of
the formatted output.
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Puc. 1: Narepdeiic mporpammer TeXMaker
Fig. 1: The TeXMaker interface

TeXMaker ojiHa U3 MHTEPAKTHUBHBIX CpeJl pa3pabOTKH,
KOTOpasl sIBJISIETCsT UIEAJbHBIM BBIOOPOM JIJIsT CO3/IAHUS
JOKYMEHTOB Ha KBIPI'BI3CKOM M PYCCKOM SI3BIKAX M3-3a
CBOEIl TOJIHOW TIOAJICP’KKN TEKCTa Ha KUPUJJINIE.
Kpome Toro, Bepcun TeXMaker pgocrynsbl —ist
OIIEPAIMOHHBIX CHCTeM, Takux Kak Linux, Windows wu
Mac OS X. Xors cranmapTHbIl wHTEpdEc ITaHHON
MPOrpaMMbl HA AHTJIMACKOM $3bIKE, KaK IIOKA3aHO Ha
pucyuke Figure 1, momompb, BKIAJKA ©W KOMAHJIBI
OyayT 0oTOOparXKaThCsl HA PYCCKOM SI3bIKE, €CJIU PYCCKast
JIOKAJIN3allis aKTHBHA Ha OIEPAIOHHON CUCTEME.

One such IDE is TeXMaker which is ideal for
generating documents in Kyrgyz because of
its full support for text in the Cyrillic script.
In addition, versions of TeXMaker are avail-
able for Linux, Windows and Mac OS X. As
shown in Figure 1, The interface of this pro-
gram is sensitive to the localization settings
of the operating system. Thus, the helps, tabs
and command options would be displayed in
the Russian language if the operating system
is activated for Russian localization.
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WNurepdeiic gz TeXMaker 0bu1  pasugesien Ha 3
OCHOBHBIE paboume 00/1aCTH, KOTOPBIE ITOKA3aHBI HA
pHUCYHKe

O6JtacTb A: mpemnocTaB/seT CIHUCOK BCEX PA3/ETIOB U
sreitosios. Ilesdok 1o JsriroOOMy 3JIEMEHTY B 3TOM
OKHE TIIPUBEJIET PEJAKTOPa K COOTBETCTBYIOIIEH
CTPOKE KO/IA.

O6uacts B: mpeacrasisier coboit  3aKOMMPOBAHHBII
nBeroM wucxonubiit  daitn WTEX. Drta obmactb
BBICTYIIAET B Ka4eCTBE PeJTaKTOpa KOJa.

O6uacts C: mpenocTaBisieT OTYEThl O COCTOSHUM U
JKypHaJI OmMuOOK, MOJIe3HbIH it oTmagku IATEX
JOKYMEHTA.

KTEX2e Obwt mpoiyieH A0 wucHojab3oBanus HOHUKOL
TEKCTa IIyTeM BKJIOYEHUS CHEIHAJbHBIX MOIYJeil B
BepxHell wacTu JokymeHTta. Kopowue rosops, b jwHUIit
mokazaHHbIX B Listing 1 HeoOXoauMBI JIJIsi BEPCTKU
JIFO0OT0 JIOKYMEHTa HA PYCCKOM M KBIPTBI3CKOM SI3BIKAX.
OToT (parMeHT KOoma MOXKET OBITh COXpaHeH B daila
Unicode UTF-8 Tekcr, KOTOPBII HCIIOIB30BAJICH ObI B
Ka4eCTBe OCHOBBI JIJIsI KaXKJIOI'O HOBOT'O JIOKYMEHTA.

The interface for TeXMaker has been di-
vided into 3 major work areas that have been
shaded in the screen shot shown in Figure 1.

Region A: provides a listing of sections and
all defined labels. Clicking on any item
in this box will cause the editor to jump
to the corresponding line of code in the
ETEX source file.

Region B: provides a color encoded view of
the BTEX source file. This region acts
as the code and text editor.

Region C: provides status reports and error
logs useful for debugging a KTEX docu-

ment.

IXTEX2e has been extended to handle Unicode
text through the inclusion of special modules
at the top of the document. In short, the
5 lines of KTEX code shown in Listing 1
are required for typesetting any document
in Russian or Kyrgyz. This code fragment
can be saved in a Unicode UTF-8 text file
that becomes a basic model for each new
document.

JIuctunr 1: O6paser [ BeeX JOKYMEHTOB
Listing 1: Standard text lines of a INTEXdocument

\documentclass{article}
\usepackage [cp1251]{inputenc}
\usepackage [russian] {babel}

%  TlapaMeTp HOKyMeHTa:

% AOIIOJIHUTEJIbHbIE IIAKETH pa3MellalTcdA 3LeChb

\begin{document}
%  ConepxaHue CTpPaHWIH:

% 3mech INONXeH OHTL Bam TeKCT

\end{document}

OTa CTaThsl HOIBITAETCS POJEMOHCTPUPOBATEH HUCIIOJIb-
3oBanne IMTEX B obnacTn HayKWm M MaTeMaTHIECKOI'O
obpazoBanus. B KadecTBe KOHKDPETHOTO IIpUMeEpA,

This paper will attempt to provide a concrete
example of the use of ITREX in science and
mathematics education by typesetting a sim-
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naBaiiTe HabepeM MPOCTYIO 3ajady 1o (usuke. 3amada
Oyzmer comep:KaThb psj OOIMUX 9JIEMEHTOB, Xapak-
TEPHBIX JJI STOMO BHJA JOKYMEHTa, a WMEHHO:
rpadpuyecKre WILIFOCTPAIUAU, [O/APa3Ielibl, (PU3MIECKUe
dopmysibl u TekcT. st MITIOCTpAIME  9TOrO MBI
OyeM HUCIIOJIB30BaTh IIPOOJIEMbI, KACAIOIINECs ITOCJIE/0-
BATEJIBHOTO COEJIMHEHUs] PE3UCTOPOB, U TI€ CTYICHTAM
OyZIeT TPeJTOXKEHO OIPeIeuTh O0Iee COMPOTHBIICHUE
[eNn ¥ WU3MEeHEeHHe HAIPsSKEeHUs BO BCEX yYacTKaX
3JIEKTPUYECKON IIeIU.

Yrober cozmare KIEX m0KyMeHT st 9TOU  3aja-
9, HEeoOXOAMMO C pabodero CToJia HCHOJIB3YEeMOi
Bamu omneparmoHHON CHCTEMBI 3aIyCTUTh I[IPOrPAMMY
TeXMaker. Ilocne 1iendka IO HWKOHKE IIPOTPAMMBI,
TeXMaker oTKpoeT OKHO WHTEPAKTHUBHON CpeIbl pas3-
paboOTKM, aHAJOTWYHBIA IMOKA3AHHOMY HA PHCYHKE
Figure 1

Hosprit MTEX Jg0KymMeHT MOXKeT OBITb OTKDPBIT C
IOMOIIBI0 BbIOOpa MeHIO «Pailji>» W B BBINAJIAONIEM
crucke BbIOOpOM KoMaH;bl — <«HOBBI» wianm KjaBu-
aryproit komOmuanmeir «Ctrl+N». Ommako, Hambosee
yIOOHBIN crocod majis 3arpy3ku  comepxkumoro KTEX
9TO HUCIOJb30BaHme aitma-mabiona, Kak MOKAa3aHO B
guctunare Listing 1 B mycToit JOKYMEHT W COXpPaHUTE
€ro COJEepXKMMO€e B HOBBII (Dailyl 1ol APYTrUM UMEHEM C
moMoIbio KoMaHbl «COXpaHUTh KaK» B BBIIAIAIOIIEM
cuucke menio «®Qaitny. Ilocme cozmanus, comep:kanue
CTPAHUIBI MOTYT OBITH JO0ABJIEHBI B OTMEJHHBIX
smHUsIX Mexkay \begin{document} u \end{document}.
[Tocnenyromue u3MeHEHUsI BXOJSINMEe B HOBBI ail
MOT'YT OBITH COXPAHEHBI JTUOO0 METIKOM 10 KHOnKe «Co-
XPaHUTb», JUOO HCHOJB30BAHUEM COYETAHUS KJIABHII
«Ctrl + S» wmam BwIOOpPOM KOoMaHABl «CoOXpaHUTH» B
Mmenio «Paitrs

B pmamHOM mpmMepe MbI HaYHEM BBOJIUTH HA3BAHUE U
OCHOBHBIE YaCTH ITOTO JIOKyMeHTa. lIperBapurebHBI
MMPOCMOTP 3TO#l CTpaHUILI MOTPeOyeT KOMITMJISIAN
ucxonuoro aitia B daitn PDF ¢ wucnonbzoBanmem
kommuiaaropa PDFLatex. 9Dto mocruraercs myrem

ple, word-problem exercise in physics. This
exercise will contain a number of features
common to document of this nature, namely
graphic illustrations, subsections, equations
and text. To illustrate this, the example
problem is about resistors connected in se-
ries and the students will be asked to deter-
mine the total circuit resistance and voltage
changes in all parts of the circuit.

To create the handout for this exercise in
KTEX, the program TeXMaker must be run
from the desktop of your operating system of
choice. After clicking on the program icon,
TeXMaker will open an IDE window similar
to that shown in Figure 1.

A new KTEX document could be opened by
either selecting the New File icon, clicking
the New File command option found under
the File pull-down menu or by typing the
keyboard shortcut (Ctrl+N). However, the
most convenient way is to load the con-
tents of the KTEX template file shown in
Listing 1 into a blank document and sav-
ing the contents to a new file of a differ-
ent name using the Save As File command
found in the File drop down menu. Once
created, the source of the contents of the
page can be added in the space between
the \begin{document} and \end{document}
lines. Subsequent changes to the new file can
be saved by either clicking on the Save icon,
typing the keyboard shortcut (Ctrl+S) or se-
lecting the Save File command option found
under the File pull-down menu.

This example begins by typing the title and
main narrative of this document into the
body of the text. Previewing the final for-
mat of the page requires compiling the source
file to a PDF file using the PDFLaTeX com-
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BeiObopa mkonkn PDF Lat wim ¢ momomibio KjaBuiim
“F6” na wxmaBuarype. OTnedaTaHHbIi JTOKYMEHT MOXKET
ObITh mpocMmoTpeH umrtaTenb B PDF  mporpamwme,
nyreM BbiOOpa 3Hauka <«Acrobat PDF Reader» wim
¢ nomompio Kiaasumm “F7” kinasmatypsl. Ha mannom
Jrame I0JIb30BaTesb yBUJIUT Ha SKpaHe, TO UYTO
mokKa3aHo Ha pucyHke Figure 2.

piler option. This is accomplished by either
selecting the PDF Lat icon or using the F6
command key on the keyboard. The typeset
document can be viewed in a PDF reader by
either selecting the Acrobat PDF Reader icon
or using the F7 command key. At this point,
the user screen would be resemble that shown
in Figure 2.

article.tex [ |

\documentclass{article}
\usepackage[gpl251] {inputenc}
\usepackage[russian] {babel}

\begin{document}

e R i T e

|

\end{document}

| article.pdf - Adobe Reader

©aiin  PenakTvposaHie [pocMoTp [OKYMEHT MHCTpYMeHTEI OKHO Cnpaska *

% Eapame:‘p ACOKYMEHTAa ! OCINOJHMTEJIBEHEE [IaKeTE MOD'YT SHTE pasMelsHE SOS2ChH

IpOBOOHMEM conpoTMBIeHMeM 20, 40 m 60 QM coelMHeHH NQOCISIOEATENEHO IPM HanpAmeHmym 120 B.
Onpernenute obmes con s neyd, a2 TaxEe M3IMeHeHMe HAaODAXSHMA Ha BCeX VUACTXAX Leln.
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[Mpoponpukn conpornenennem 20, 40 1 60 O coeiMHEHEL NOCIEIOBATENLHO
npu Haupsiednn 120 B, Onpenennre ofinee cONpOTHBICHTE LEMOH, 8 TAKKE
H3MeHEeHHE HANPSKeHHA Ha BCeX VHacTKaX IEITH.

Puc. 2: Kox mporpammer u Bun B popmare PDF
Fig. 2: The initial typesetting

Hanee pobaBuMm jJgaHHbIEe 3a/ad9u B IOyHKTE <«JlamHo»
u pemerre. OHa KOJIOHKA JIOCTUTAETCS C ITOMOIIBIO
WCHOJIb30BaHUSI KoJa, yKaszannoro B Listing 2. Dror
KO/JI IIPEeJICTABJIAEeT OCHOBHOM ITOJIpa3eJs MCIOIb3YIOMNit
3aroJIOBOK B IIOCJAEAYIOIICH cepun ypaBHEHUMA.

Next we add the “Given” parameters of the
problem and the solution. A single column
version is accomplished by the code given in
Listing 2. This code basically introduces the
subsection using a header followed by a series
of equations. The \\ marker is used as the
line break marker.
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JIuctunr 2: OHOKOJIOHOYHAS BEPCHUS
Listing 2: A single column version

\subsection*{Given:}

$R_{1} = 20 OmM?7$\\
$R_{2} = 40 OmM?7$\\
$R_{3} = 60 OM?77$\\
$U=1207%

\subsection*{Find:}

$R-78\\ $U_{1} -73\\ $U_{2} -7$\\ $U_{3} -78

\subsection*{Solution:}

OjHako, Tak KakK CIHCOK IIapaMeTpOB,
JIOBOJILHO y3KUM, TO s 3(M@PEKTUBHONO HUCIOIb30-
BaHUsI IPOCTPAHCTBAa OyMaru, Mbl pa3obbeM Ha 2
koyioHku. O[WH ©3 MOAXOMOB K JIOCTHUYKEHWIO 3TOrO
mokazano B Listing 3, KejarespbHO /I MHKAICYIAIAN
MaTepuaa Jid KayKJIoro croJbia UCIoJIb30BaTh \vtop,
KOTOPBI JIaeT BO3MOXKHOCTBH TPEJICTABUTL MaTepuas B

ABJIAETCA

BEPTUKAJBLHOM BHJE U IPUBS3aH K 0a30BBIM IEPBBIM
cTpokaM Tekcra. KarKiplif cToJsiber] 3aTeM COIepIKUTCs
\hbox, KoOTOpBIl cobupaer Bce CTOJOIDBI, Pa3Iess
WX BePTUKAIbHOW CTpoKoil. Pexkmm orobpazkenus
pazmensercs cuMBoJoM $$, KOTOpBII HCIHOIB3yeTCs
JJIsl  EHTPUPOBaHWSI HA CTPAHUIE COJEPXKAHUS 110
ropusonTaym. [llupuna croabmoB Obuta yKazaHa C
nomoInpio napamerpa \hsize.

Ha camom gmeme cymecTByeT MHOTO CIHOCOOOB  JIJIst
JIOCTUXKEHNs HecKoJbKuX KoyioHok B LaTeX. Ecan
BeCb JIOKYMEHT JIOJKEH OBbITb B JBa  CTOJIOIA,
TO 9TO MOXKET OBITh YKA3aHO IIyTeM JT00aBJICHUS
KJIIOYEBOr0 CJIOBa twocolumn mocjie TOYETHOrO pasmMepa
B \documentclass crpoky B Havaje daiiia. Korma
IB€ KOJIOHKM MAKeTa OIPAHUYMBAIOTCH KOHKPETHBIMU
paMKaMu JIOKYyMeHTa, MOYKHO OTKPBITh 2 KOJIOHKM MHUHU
crpaHuIbl. Ko Uit 9TOro mpuBOAUTCS .

However, since the list of parameters for this
example problem is fairly narrow, a 2 col-
umn rendering would utilize the paper more
efficiently. Omne approach to achieve this is
shown in Listing 3 would be to encapsulate
the material for each column into a minipage
which collects the column material into a box
that can be aligned to the baseline of the first
line of text). Each column is then contained
in an \hbox which horizontally assembles the
collection of columns separated by quad sized
spacing and a vertical rule. The display mode
is delimited by the $$ symbols which is used
to center the contents horizontally on the
page. The width of the columns were speci-
fied in the corresponding width parameters of
the \minipage.

Actually there are many ways to achieve mul-
ticolumns in ¥TEX. The entire document
can be typeset in two columns by adding the
keyword twocolumn after the point size in the
\documentclass line at the top of the file.
When multicolumn layout is limited to spe-
cific regions of the document, it is possible to
use a multicolumn package that supports the
opening and closing of minicolumn environ-
ments throughout the document.
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JIucturar 3: JIByXKOJIOHOUHAsT BEpCUs ¢ TIOMOIIBIO MaKpoca minipage
Listing 3: Two column version using minipage macro

$$\begin{minipage} [t]{2cm}{\subsection*{Given:}

$R_{1} = 20 Om 77$\\
$R_{2} = 40 OM 77$\\
$R_{3} = 60 Om ?77$\\
$U=1207$2

\subsection*{Find:}
{\indent\obeylines

$R-78\\ $U_{1} -7$\\ $U_{2} -7$\\ $U_{3} -78}}

\end{minipage}
\quad \vrule\quad

\begin{minipage} [t]{8cm}{\subsection*{Solution:}

\end{minipage}
$3$

Teneps paBaiiTe 700aBUM MaTeMaTHYeCKUe (DOPMYJIBI.
Iljist 9TOro HaM HY»KHO OyJeT CCBLIATBCS Ha Ma-
Tematndeckuii pexxmm  LaTeX. B maremarmaeckom
pexxuMe, ypaBHEHHsS II€9ATAIOTC B TOM K€ IOPSI-
Ke, YTO ¥ HCHOJb3YIOTC Ha upakTuke. Hampuwmep,
sakoH Owma B JaHHOM ypaBHeHuu Equation 1,
KOTOPBII TOJCYNTHIBAET OOIee COMPOTUBJIEHUE IIOCTIe-
0BaTEJbHO COEIUHEHHBIX ITPOBOJHUKOB B BUJIE CYMMBI
COIPOTUBJICHUI.

Now let us add the mathematical formulae.
To do this we will need to invoke the math
mode of IATEX. As a general rule, the terms
of an equations are typed within the math
mode in the order they would have been
spoken if read alive. For example, the total
resistance of resistors connected serially can
be calculated as the sum of the resistance is
given in Equation 1.

R=R1+R2+R3:ZR1' (1)

Ucxonmprit kox myisi Beipakenns Equation 1 mpuBemen
B Listing 4. Mbr momecTnin BhIparkKeHWe BHYTPU CPEJIbI
ETEX mo co3jaHuio ypaBHEHHI C WCHOJb30BAHUEM
pasneauresieii \begin{equation} u \end{equation}.
D10 Bjeder 3a coboil IhMEKT MPUHYKIEHUS TEPEBOJIA
B MATEMATHYECKUIl PEKUM OTOODAYKEHWs] U ABTO-
MaTUYeCKOli HyMmepanuu ypaBHenus. \label{rtotal}
UCIIOIB3YETCs JIJIsI CBA3BIBAHUSI HOMEpa YPABHEHUs C
KJIIOYEBBIM CJIOBOM. KoOrja Mbl XOTHM COCJIATHCS Ha
HOMEpD yYDPaBHEHHS B TEKCTE, MBI IIPOCTO HUCIOIb3YEM
namnoe Boipaxkenue \ref{rtotal}. KTEX s3amenur

i=1
The corresponding source code for Equation 1
is given in Listing 4. We have placed the
equation inside a KETEX Equation environ-
ment using the delimiters \begin{equation}
and \end{equation}. This has the effect
of forcing KETEX into math display mode
and automatically numbering the equation.
Within the context of math mode, the un-
derscore character was used to designate sub-
scripts. The \label{rtotal} is used to as-
sociate the number of the equation with a
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9TO BBIPDAXKEHHE C COOTBETCTBYIOIIUM HOMEPOM. IDTO
yAOOHBIN  C€ITOCOO obecednTh TpsMble U OOpaTHBIE
CCBUIKM B TEKCTE€ U MOIYT OBITH HCIIOJIB30BAHBI JIJIsi
CCBUIKM Ha Pa3fesbl TeKcTa, QOpMysbl, TabiuIbl U
PUCYHKU.

key word. Whenever we want to refer to the
equation number in the text we merely use
\ref{rtotal}. ITEX will replace this refer-
ence expression with the appropriate number
upon the second typesetting of the document.
This is a convenient way to provide forward
and backward references within the text and
can be used for referencing sections of text,
equations, tables, and figures.

JIuctuar 4: Vcxomublit Ko JAjist 0TOOpaXkenust (hopMyJibl OOIIEro COMPOTUBJICHUS TTPOBOTHIKOB
listing 4: Source code for displaying the formula for total resistance

\begin{equation}

R=R_1+R_2+R_3 = \sum_{i=1}"n R_i \label{rtotal}

\end{equation}

KTEX mupemocraBisier yaobuble cpenctsBa st do-
KyCUDOBKM Ha YpaBHEHHUsSIX, He BIaBasiCb B JeTaJu
Tunorpacdun. Kak yxKe yrnoMUHAIOCH BBIIIE, yDPABHEHUS
JIOJIKHBI OBITH HAOPAHBI TaK YK€ KAK U HCHOJb3YIOTCS
B MaremaTnke wian ¢dusmke. Boiparkenme Equation 2
sBJIsteTCsT TiepenocoM 3akoHa Owma Jijist pacdera CHIIBI
TOKA.

7 U

Ucxonuprit xkox ans ypaBHenus Equation 2 mpuBenen
B Listing 5. B sToM mpummepe wuCHoab3yioTCS IBA
BbIpayKeHus I 00O3HadeHus 3HaKa JeeHus. Kiode-
BOE CJIOBO \OVer pAaCIoJIaraeTcs MeXKJy UHCIUTeIeM
U 3HaMeHarejeM. TakyKe WCIOJIb3YeTCsl BbIpaXKeHUe
\frac, ucnosnb3oBaHue KOTOpOro mokasaHo Hmxke. O6a
METO/Ia, JeJIeHUsT JAI0T OJNHAKOBBIN pe3yIbTarT.

WNuoryma cyiiecTByeT Iejblii psiji ypaBHEHUM, KOTOPbIE
MBI XOTeau Obl cobpaTb B OJHO Ilejoe. B Harmem
mpuMepep, MBI MOIJIM Obl BBIYUCIUTL HAIIPAXKEHHE

"R Ri+Rths

KTREX provides a convenient means for fo-
cusing on the terms of an equations without
getting too tangled in the typographic de-
tails. As mentioned above, equations are to
be typed in the order that they would be spo-
ken. Equation 2 is a transposition of Ohm’s
Law used to calculate the current.

(2)

The source code for Equation 2 is given in
Listing 5. In this example, two means for
rendering fractions have been used. The key
word \over places the preceding numerator
over the subsequent denominator. \frac sets
up a fraction with the subsequent numerator
placed upon the denominator. Both methods
of encoding result in the same output.

Sometimes there are a number of equations
that should be grouped together. In this
example, we might want to calculate the
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JIuctuar 5: Vcxomublit Ko /1t ToKa3a (hOpMyJIy pacdera CHJIbI TOKa
Listing 5: Source code displaying the formula for calculating current

\begin{equation}
I = {U\over R}=\frac{U}{R_1+R_2+R_3}\label{ohmscurrent}

10

\end{equation}

Ha Ka)XXJOM pEe3UCTOpe. JTa Cepus ypaBHEHHUil Oyjer
BBITVISIZIETD CJIEYIOMAM 00Pa30M.

voltage across each resistor. This series of
equations would look like Equations 3-5.

U1 = IR1:1A><20 = 20B (3)
Uy, = IRy,=1Ax40 =40B (4)
U3 = IR3=1Ax60 =60B (5)

B cpeme KETEX wuMmerorcsi MaccuBbl Jijisi  0OpabOTKU
Takux Tpynn ypasHenumii. Kak mokazano B Listing 6,
aBTOP IIPOCTO TeYaTaeT YPABHEHUS TaK, KAK OHU OBLIA
npousnecennsl. IXTEX 3aborurcss 060 Bcex JeTassix U
BBIDABHUBAET yPaBHEHUU B OJHY KOJIOHKY. IlOCKOJIBKY
CUJIa TOKA B IIENIN Ta YKe camas, TO:

ETEX has a equation array environment for
handling such groups of equations. As shown
in Listing 6, the author merely types the
equations as they have been spoken. KTEX
takes care of all the details and aligns equa-
tions so that the equal sign forms a single
column.

JInctunr 6: Koz, nokaspiBaomuii GopMysIy [Is BHIUHCICHAS HAIPAKEHIA
Listing 6: Code for displaying the formulae for calculating voltage

\begin{eqnarray}
U_1&=4I R_1 = 1A\times 20\ OmM

U_2&=&1 R_2 = 1A\times 40\ Om
U_3%&=&I R_3 = 1A\times 60\ O
\end{eqnarray}

20B\\
40B\\
60B

N mnakomer, MOXHO BKIIOUHTHL B IEX0KymeHT
wuocTpaiuu u rpaduku ¢ pacmupennem PNG, JPG
mwm PDF. B sTtom mpuMepe MBI, BO3MOXKHO, MTOXKeTaeM
BKJIIOUUTH CXEeMY 3JeKTPUIECKOU IenH, KaK IT0Ka3aHO
Ha Figure 3. DTo jocTuraercs B TOM YUC/IE C IOMOIIBIO
KOMaH/IbI, TTokazanuoit B Listing 7. Ilepsoiit mapamerp
\includegraphics MoXeT OBITH WCIIOJIB30BAH sl

Lastly, it is possible to include PNG, JPG
or PDF graphics as illustrations and graphics
within A TEXdocuments. In this example we
might wish to include a circuit diagram as
shown in Figure 3. This is accomplished by
including the commands shown in Listing 7.
The first parameter of the \includegraphics
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YCTAHOBKHU II0Ka3a pa3Mepa usobpaxkenus.) ['paduka
MOXKE€T OBbITh TIIOMEINEeHa BHYTPH T[OPU3OHTAJILHON
IUIOMIAIN M TIEHTPUPOBAaHA, KaK IOKA3aHO B JIAHHOM
IIpuMepe.

11

can be used to set the display size of the
graphic. Graphics can be placed inside of a
horizontal box and centered as shown in this
example.

R1

R2

R3

Puc. 3: Cxema ssrekTpudeckoii miern
Fig. 3: Circuit diagram of resistors in series

Jluctunar 7: Vlcxomubiit Ko, 1j1s BCTABKH CXEMBbI 3JIEKTPUIECKON TETH
Listing 7: Source code for including a circuit diagram

\begin{figure} [htbp]

$$\hbox{\includegraphics[width=6cm,trim=150 220 150 200]{series.pdf}}$$

\caption{Rus version AAAA}
\end{figure}

st ymobcTBa auTaTesist, TOJTHBI UCXOTHUK TOKYMEHTa,
nan B Listing 8 wu coorBercTByOmUNNl KOHEYHBII
pucynok B Figure 4. TIloce kak TEX
ckomnmiupyer ucxomuuk B PDF Bepcurio, oH Moxker
OBITH HaeYaTaH W PACIHPOCTPAHEH [0 JIEKTPOHHOM
moyTe win OmyomKoBaH na Web-caiite.

TOrO,

For the convenience of the reader, the full
source of the sample document is given in
Listing 8 and the corresponding output in
Figure 4. Once ETEX has compiled the
source, the PDF output can be printed and
distributed by electronic mail or posted on a
website.
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JIucrunr 8: OKOHYATENBHBIN JIMCTUHT IPUMEPa,
Listing 8: Complete listing of this example

\documentclass[12pt]{article}

\usepackage [cp1251]{inputenc}

\usepackage [russian] {babel}

\usepackage{graphicx}

% TlapaMeTp LOKyMeHTa: [ONOJNHUTENbHbHE IIAKETH MOLYT OHTL pa3MeljeHs 3IecCh
\begin{document}

$$\hbox{\includegraphics[width=6cm,trim=150 220 150 200]{series.pdf}}$$
[lpoBomumku conporusierueM 20, 40 u 60 OM coenuWHEHH IIOCHEeNOBATENILHO IIPU
Hampsaxenur 120 B. OmpegmenuTe obmee CONPOTHBIEHHE LENM, a TakKe U3MEHEHUE
HampsAXeHWs Ha BCeX ydYacTKax Ield.

$$\begin{minipage} [t]{2cm}\subsection*{[Jarmo:}

$R_{1} = 20 Om$ \\
$R_{2} = 40 O0m$ \\
$R_{3} = 60 Om$ \\
$U=120B$

\subsection*{HafiTu:}

$R-78 \\ $U_{1} -78 \\ $U_{2} -78 \\ $U_{3} -7%
\end{minipage}

\quad\vrule\quad

\begin{minipage} [t]{8cm}\subsection*{Pemenne:}

Obwee CONPOTHUBIEHNWE NIPH [OCIELOBATENBLHOM COENUHEHNWH IPOBOILHUKOB :
\begin{equation}

R=R_{1}+R_{2}+R_{3}

\end{equation}

llo zakomy Oma:

\begin{equation}

I=\frac{U}{R}=\frac{UHR_{1}+R_{2}+R_{3}}

\end{equation}

Tak Kak Cmia TOKAa IO BCEMy yYacCTKy LeN: OAUHAKOBA, TO:
\begin{equation}

U_{1}=I*R_{1}=1A*20 Om =20 B

\end{equation}

COOTBETCTBEHHO WMEEM [Jsi BTOPOTO ¥ TPETHEro yYacTKa IelH:
\begin{eqnarray}

U_2&=&I R_2 = 1A\times 40\ OmM
U_3%&=&I R_3 = 1A\times 60\ Om
\end{eqnarray}
\end{minipage}$$
\end{document}

40B\\
60B
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R1 R2

—@V®— R3

[Ipoojanuku conporusiernem 20, 40 u 60 OM coeIMHEHBI TOCJIEI0BATEIBHO
npu Hanpsizkennu 120 B. Ornpejenure obimee conmpoTUBIEHNE TIEITN, 8 TaK¥Ke
U3MEHEeHNe HAIPsKEeHUs Ha BCEX yJacTKax IEeIH.

aHo: Pemmenne:
Ry =20 O0611iee COTPOTUBJIEHNE TIPU TTOCJIEI0BATE b
Ry =40 HOM CO€JIMHEHUU IIPOBOTHUKOB:
R3 =60
U =120 R = Ri+ Ry + Ry (1)
. [To zakony Owma:
Haiitn:
U U
R=7 = R~ m+m=+r 2)
U,—? 1 2 3
Uy—7 Tak Kak cujaa TOKa II0 BCEMY yYACTKY IeIn
Us—7 OJMHAKOBA, TO:

Uy=I1%R =14%20=20B (3)

CooTBeTCTBEHHO MMeeM JJIgl BTOPOT'O U Tpe-
ThE€ro ydacCTKa LIEIun:

Puc. 4: Koneunsrit Bua mokymenta 8 PDF dopmare
Fig. 4: The last version of the document in PDF format
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B szaxsmouennn, XTEX npesjocraBiisieT I0JIb30BATENISIM
OoraThlif CIIEKTP BO3MOXKHOCTEI JIJIs BBIPpAYKEHUs I10-
oaruit. Jlaxke ciiokuble TpaduKkym U MaTeMaTHIECKUe
BBIDAXKEHUsI MOI'YT OBbITh 3aIllUCAHBI C  IIOMOIIBIO
pocThIX HabOpOB MapkepoB. Mapkepbl obecriednBaroT
peryJisipHble CTPYKTYPBI U IIOCJIEIOBATEILHOCTH, UTO
IeJIaeT ero JIErKWM Il HAIUCAHUS W HCIOJIH30BAHUS.
BouibmuaCcTBO JleTasieit OTHOCUTEIBHO MECTOIIOIOXKEHU s
u pasmepa, obpabarbiBaercs KIEXaBroMaTwyecKu.
[Toromy 49TO, 3Ta KOHIENIWS JayKe MOYXKeT ObITh
WCIIOTb30BAHA TSI JBYS3BIYHBIX JIOKYMEHTOB, C KOJIOH-
KaMd WMEIOMUMU PA3HyI0 IMUPUHY W A3BIKA. DTOT
MOKYMEHT OBIJI IIOJIFOTOBJIEH TAKUM C HCIOJIL30BAHHEM

IXTEX.

Bubmuorpadus
Bibliography
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In summary, IBTEX gives users a rich range
of opportunities for expressing mathematical
and scientific concepts. Even graphics and
complex mathematics can be specified with
precision using the basic set of markers. The
mark up provides a regular structure and
consistency that makes it easier to write and
edit professional documents. Most of the
details concerning positioning and size are
handled automatically by KIEX. Because
these concepts can also be used for diglots
where the columns have different widths and
languages, this document was also prepared

using [ATEX.
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I'noccapmii!
(Glossary in Russian)

\ - KOMAHJIHBIII CUMBOJI, HQUUHAIOINNA KaXKJIyI0 KO-
MaH/Iy, COCTOSIIYIO 0OoJiee IeM U3 OJTHOTO CHM-
BOJI&

$$ - ucnosbsyercs Jyist Hanucanusi GoOpPMyJT

{...} - durypnbie CKOOKHU - CIleUaILHBIE CAMBOJI,
KOTOPBIE HCIOJIb3YIOTCS JJIsi OrpaHudeHust 00-
JIACTHU JIeHCTBUSI KOMaH| WJIA 3aKJII0YeHusT 00sI-
3aTeJIbHBIX apI'yMEHTOB KOMAaH]T

[10pt] - onmumsa xomamabl \documentclass, yKa3bl-
BalOIasi, YTO MPH HADOPE JOKYMEHTA UCIIOJIh-
3yercsd pasmep mpudrta 10 MyHKTOB.

article - CTWJIb JOKYMEHTa, KOTOPBII MOET OBbITh
aprymeHToM KoMmauzpl \documentclass

\begin{} - HaunHaeT KOMaH/HbIE CKOOKM

\caption{heading} - KoMaHza, KOTOpas MOMKET
BCPETHUTHCS TOJIHKO BHYTPH KOMAHIHBIX CKOOOK
figure, table. IIpousBoauT TpPOHYMEHPOBAHHYIO
[IO/IIIUCH [TOJT PUCYHKOM WJIU TaOJIUIIei

center - KOMAaHJIHbIe CKOOKHU, KOTODPBIE HUCIIOJIb3Y-
FOTCSI JIJIST TIEHTPUPOBAHUS TEKCTa, WU JII0OOTO
OOKCa,

\end{} - KOMaH/Ia OKOHYAHUS KOMAH/IHBIX CKOOOK

eqnarray - KOMAaHJIHble CKOOKH JJIsl IIOJIy4Y€HUsI
HECKOJIbKUX yPaBHEHUN, KaXKJbIl M3 KOTOPBIX
uMeeT HOMEDP

\hbox{text} - Jesaer ropu30OHTAIBLHbI GOKC; KOM-
IIOHEHTHI apryMeHTa text IoMemaroTcsa Iopu-
30HTAJIBHO OJIUH 3a JAPYTUM

15

\vbox{text} - mnpousBOIUT BEpPTUKAJIBLHBIH GOKC.
Boxcbr, koTopbie HaxoaaTCsa B text, HaKIaIbI-
BAIOTCsI JPYT Ha JIpyra BeprukajabHo. [Tlupuna
“vbox” paBHa HaMOOJbBINEH IMUPUHE BXOIAIINX
B HEro GOKCOB

equation - KOMaHJHBIE CKOOKH, TPOU3BOISAIIIE Ma-
TEMATHIECKYI0 (DOPMYJTY, INCIOBAs METKA KO-
TOPOIl TeHEPUPYETCsl ABTOMATUYECKU. B CTUJIE
JOKyMeHTa article dopmyabl HyMepyroTcs Io-
CJI6JIOBATENILHO BO BCEM JIOKYMEHTE, HAUMHASI C
(1), a MeTKa COCTOMT IPOCTO U3 OJJHOIO HOMEpa

\LaTeX - mpomspojur jiororpamMmy TEX

minipage - KOMaHJIHbIE CKOOKH JIJIsI TOJIYUEHUsT ab-
3a1Horo OOKca

\noindent - mepBas cTpOKa KazKkJ0ro ab3alia rnedara-
€TCd, CJIErKa OTCTYIUB OT JIeBOIl I'PAHUIIBI TEJIa
CTPAHUIIBI

\quad - KOMaH/a, IIPOU3BOJAINAS [OPU3OHTAJIBHBII
pobest

\setminus - NPOM3BOAUT CMMBOJI GUHAPHOIO Olepa-
Topa [\], HO ToJIBKO B MaTeMaTu9Ieckoii Moje

\tt - U3MeHseT CTWIIb MEYaTH W 3aJa49u typewriter
(cTrIIb MMy el MANIUHKH )

twocolumn - onmms CTHUJS JIOKYMEHTa, IIPU KOTOPOM
TEKCT Ha KaXKJOU CTpPAHUIE PAaCIioJaraeTcs B
JBYX KOJIOHKaX

verbatim - KOMaHIHbIE CKOOKM JJIsI ITOJIyY€HUs TEK-
cra mprdTOM IHUIITYIIEi MAIINHKA TOYHO B TOM
BHJI€, B KOTOPOM OH IIOSIBJIIETCS BO BXOJIHOM
daiise

Ipu cocraBiennn rioccapust GblIa UCIOIb30BAHA CIIELYIONAs TUTEPATYPa;
e Antony Diller, IATEX Line by Line, John Wiley and Sons, 1993

e Bepauukos A.C., Typruna C.B., TEXu I'paduka, ITonurexuunka, Cankr-Ilerepbypr, 1995

e I'yccenc M., Murresnnbax @., Camapun A. [IyreBoguress no makery IATEX u ero pacumpenuto INTEX2e. -M.: Mup, 1999

e JIpBosckuii C. Ha6op u Bepcrka B makere INTEX. —M.: Kocmocuudopwm, 1995



