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Abstract

As is the case with other languages based on non-
Latin alphabets, when preparing a style one must
take into account the typographic rules traditionally
used in the given language. This paper describes
the package russianb, which includes such macros
as \captionsrussian to address the four types of
standard Russian LATEX documents, \daterussian,
\Asbuk and \asbuk for Russian alphabet coun-
ters, and \mathrussian for Russian math operators.
Some problems concerning the usage of this style
(e.g. usage of di�erent encodings) are described.

Introduction

As is generally known, TEX is based on the Latin
alphabet and, while in theory it is possible to use
TEX for other alphabets|Greek, Arabic, Cyrillic
and so on| in practice, there are a lot of problems
when we try to use TEX with other alphabets. The
Babel package [1] is the �rst successful attempt to
solve the problems of multilingual TEX.

In this paper we discuss the concrete di�culties
we encountered while creating the russianb1 �le for
Babel. The whole set of peculiarities of typesetting
documents in Russian can be subdivided into three
classes:

1. features borrowed from western European ty-
pography, especially German and French;

2. features peculiar to Russian typography only
and which can be easily described in the �le
russianb;

3. features peculiar to Russian typography and
which pose some di�culties in describing and
using them.

We also see two very important general prob-
lems: the variety of encoding schemes which cur-
rently exist and the need for portability of the
present package �le to di�erent platforms, a problem
which we could solve only partially.

1 russianb is an analog of the �lename germanb; the name

is chosen to avoid confusion with Russian-language Babel

styles currently used with LATEX 2.09. Currently russianb,

in beta-version, comes as an extension to the CyrTUG-emTeX

distribution.

Now we shall describe the macros of the �le
russianb according to the classi�cation just out-
lined.

Macros borrowed from other styles

The �le russianb was based upon the already exist-
ing versions of some already-existing styles: german
(for LATEX 2.09), germanb (for LATEX2ε), and fran-

cais (for LATEX2ε). These �les have the language-
speci�c macros which Russian typographic rules
need:

1. from germanb

• macros for French and German double
quotes. Note: French double quotes are
created by METAFONT in a Cyrillic font
and have their own ligature (i.e. <<);

• \shortcuts" for hyphenation in compound
words and words with non-letter charac-
ters (Russian words are not as long as Ger-
man ones but a few long ones do exist).
And of course, as in germanb, the sign "

was made active.

• \lefthyphenmin{\righthyphenmin: for
Russian (as for German) the values 2{2
are used in the hyphenation algorithms;

2. from francais

• macros for the punctionation marks :, ;,
?, !, where the amount of white space is
slightly increased in front of these signs:
TEX looks for a space between a word and
this sign, then, if there is a space, TEX
\unskips" it and puts in an extra little
space of 0.1em;

• \frenchspacing is switched on;

• some additional characters (as in fran-

cais) are described in our style, e.g. the
number sign.

Macros created in the Russian style and

which pose no problems in usage

The macros described below were borrowed from
various releases of the russian.sty �le (for use with
LATEX 2.09).

1. macros for math operators whose names di�er
from English ones (e.g. in Russian manuscripts
we write tg and ctg instead of tan and cotan);

2. additional macros for printing counter values,
using uppercase and lowercase Cyrillic letters
(\Asbuk and \asbuk as analogs to \Alph and
\alph).

In addition, we created a shorthand macro for the
Russian emdash ("---): in printed documents, this
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sign is somewhat shorter and is surrounded by
spaces (about 0.2 of the current font size; i.e. a 2pt
space in a 10pt font); this emdash can never be sep-
arated from the word preceding it. Note: the macro
for an explicit hyphen sign ("-) was of course rewrit-
ten because of this new macro for the Russian em-
dash. See examples in �gs. 1 and 2.

Macros that need explanations or are

di�cult to use

In this section we discuss macros for breaking in-line
formulas. Russian typographic tradition requires us
to repeat the last sign of a broken formula on the
next line.

A package, specially written by M.I. Grinchuk
to solve this problem, contains macros to repeat
signs when a formula is broken. The package o�ers
two options:

1. hand breaking : in this case, we have the values
\binoppenalty = \relpenalty = 10000; to
break the formula, one must use the commands
\brokenbin{ } and \brokenrel{ };

2. automatic breaking : values for the same macros
as above are made non-equal: \relpenalty >
> \binoppenalty > 10000. Some signs are
equal to \mathcode=8000 and divided into two
groups: (a) binary and relational signs + - < >

= allow breaks after them, and (b) the signs *
( [ / . ,, which prohibit breaks. On top of
that, almost all mathematical signs have been
rewritten using the new commands \brkbin

and \brkrel to allow or prevent breaking, e.g.:

\def\wedge {\brkbin{\mathchar"225E}}

\def\gg {\brkrel{\mathchar"321D}}

\def\exists {\mathchar"0239\unbrk}

\def\bigl#1 {\mathopen{\big#1}\unbrk}

\def\bigm#1 {\mathrel {\big#1}\unbrk}

\def\langle {\delimiter"426830A \unbrk}

In particular, the command \not must be rede-
�ned as follows:

\def\not#1 {\brkrel{\mathchar"3236 #1}}

and so on. In this case TEX breaks formu-
las by itself but sometimes we have to handle
breaking using the special commands \unbrk or
\allowbrk.

This package has some drawbacks, although
of a rather exotic nature:

• one must write $x \brkbin{{+}^1} y$

instead of $x +^1 y$;

• math operators like \sin must be written
with arguments in curly braces;

• in formulas such as x+ . . . + y one must
write $x \unbrk + \ldots + y$ to pre-
vent the �rst break (or the breaking sign
must be rede�ned to allow look-ahead);

• in case the signs ^ and _ are rede�ned,
we cannot use AMS-TEX macros such as
\Sb..\endSb (i.e. ^\bgroup..\egroup);
in other words, it is impossible to use
something like ^\leq and ^*.

It should be clear from the above that we must
rewrite all the de�nitions of binary and relational
operators, as well as of certain signs which cannot
be followed by a line break.

At present, this style exists as an add-on2 and
can be turned on (or o�) by the user. An example
of how to use this package is shown in �g. 3.

Encoding and font problems

The russianb �le was created for the \non-Latin
user" who uses the Cyrillic alphabet. One of the
basic problems is: there are a lot of di�erent encod-
ings in each of which Cyrillic letters have di�erent
codes. Because of this, our �le has some particular
features when compared with other �les developed
for the Babel system

To make this style independent of encoding, we
have to use macro names instead of Cyrillic letters
themselves. Russian letters and signs in this style
are used in macros for the date (\daterussian)
and the text strings for the four standard styles of
LATEX (\captionsrussian), and also in commands
for printing counter values by using Cyrillic upper-
and lowercase letters (\Asbuk and \asbuk).

The macro names for Cyrillic letters and some
signs are introduced with the help of a subsidiary
�le (e.g. lhrcod.sty) which corresponds to a given
encoding scheme. This �le also switches the Cyrillic
font family.3

The coding schemes used in Russia usually con-
sist of a table, where in the upper part one �nds
the Cyrillic letters using one of a set of layouts,
while the lower part contains the Latin letters, in the
usual (ASCII) layout. For successful usage of Rus-
sian hyphenation patterns Cyrillic letters are set to
\catcode\letter (in russianb Cyrillic letters are
restored to their normal category again in case their
category had been changed). There is already a long
tradition of using Russian letters in macro names

2 It is a beta release.
3 Currently this switching is only implemented for

LATEX2ε.
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(Russian letters are letters too, aren't they?). More-
over, there are packages which use Russian words as
commands, in some special cases.4

At this point we should also mention that, to re-
spect Russian typographic tradition, the \mathcode
for Cyrillic letters is set to 70??, i.e. class 7 (for
\variable") and family 0 (\fam0, \rm).

What needs to be done

The present style is meant to be used when working
with \8-bit" Russian documents, where one some-
times has fragments in the Latin alphabet, or to
enter documents using transliteration.

For entering 8-bit documents the subsidiary �le
russianb (in the current version we input cyr-

cod) simply declares a new font family and encod-
ing at the beginning of the document,5 which then
loads the Russian/English hyphenation only plus
the macros for each language|this approach re-
quires less memory (see �g. 1).

For Russian-Latin papers input with translit-
eration (where for each Russian letter one uses a
Latin equivalent) we must declare that sometimes
Latin letters represent Cyrillic ones, so we have to
toggle not only hyphenation patterns and macros
but (above all) fonts and encodings too (see �g. 2).

Conclusion

The main di�culty with the russianb style �le
is that we have to use macro names for Cyril-
lic letters. For now, these letters are described
as \def\CYRa{a}. In this case the commands
\uppercase and \lowercase don't work correctly
so one has to use additional de�nitions for these
commands.

Above we have described a few solutions to the
problem of using the russianb �le with di�erent
platforms and environments. However, because we
have had almost no occasion to actually work on
di�erent environments, we cannot really say very
much about possible remaining di�culties.

The present work is only a �rst attempt to cre-
ate a Russian-language style �le extension for the
Babel package. We hope to provoke discussions and
further work in this direction by our colleagues. We
also look forward to the 
 [4] package, which should
be able to solve many of the problems described
in this article, especially those connected with en-

4 In a Russian document where transliteration is used it

often happens that many letters are made \active", therefore

the assignment \catcode\letter is only made inside a group

when loading the hyphenation tables.
5 Currently such a �le only exists for LATEX2ε.

coding schemes and portability across di�erent com-
puter environments.
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óÔÉÌØ russianb ÄÌÑ ÐÁËÅÔÁ Babel :

ÐÒÏÂÌÅÍÙ É ÒÅÛÅÎÉÑ

ìÁÐËÏ ï. ç.,
íÁÈÏ×ÁÑ é. á.

áÎÎÏÔÁÃÉÑ

ëÁË É × ÓÌÕÞÁÅ ÄÒÕÇÉÈ ÑÚÙËÏ×, ÂÁÚÉÒÕÀÝÉÈÓÑ
ÎÁ ÉÎÙÈ, ÎÅ ÌÁÔÉÎÓËÉÈ ÁÌÆÁ×ÉÔÁÈ, ÐÒÉ ÒÁÚÒÁ-
ÂÏÔËÅ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÅÇÏ ÓÔÉÌÑ ÓÌÅÄÕÅÔ ÏÔÒÁÚÉÔØ
ÐÒÁ×ÉÌÁ ÐÏÌÉÇÒÁÆÉÞÅÓËÏÇÏ ÏÆÏÒÍÌÅÎÉÑ, ÔÒÁÄÉ-
ÃÉÏÎÎÙÅ ÄÌÑ ÄÁÎÎÏÇÏ ÑÚÙËÁ. ÷ ÓÔÁÔØÅ ÏÐÉÓÙ×Á-
ÅÔÓÑ ÓÔÉÌØ russianb Ó ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ ÍÁËÒÏÓÏ×
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\captionrussian ÄÌÑ 4-È ÓÔÁÎÄÁÒÔÎÙÈ ÄÏËÕÍÅÎ-
ÔÏ× ÎÁ ÒÕÓÓËÏÍ ÑÚÙËÅ, \daterussian, \Asbuk É
\asbuk ÄÌÑ ÐÅÒÅÞÉÓÌÅÎÉÊ ÐÒÉ ÐÏÍÏÝÉ ÂÕË× ÒÕÓ-
ÓËÏÇÏ ÁÌÆÁ×ÉÔÁ É \mathrussian ÄÌÑ ÎÁÚ×ÁÎÉÊ ÍÁ-
ÔÅÍÁÔÉÞÅÓËÉÈ ÆÕÎËÃÉÊ É ÏÐÅÒÁÃÉÊ. ïÓ×ÅÝÁÀÔÓÑ
ÎÅËÏÔÏÒÙÅ ÐÒÏÂÌÅÍÙ, Ó×ÑÚÁÎÎÙÅ Ó ÐÒÉÍÅÎÅÎÉÅÍ
ÄÁÎÎÏÇÏ ÓÔÉÌÑ (ÎÁÐÒÉÍÅÒ, ÉÓÐÏÌØÚÏ×ÁÎÉÅ ÒÁÚÌÉÞ-
ÎÙÈ ÓÈÅÍ ËÏÄÉÒÏ×ÏË).

÷×ÅÄÅÎÉÅ

ïÂÝÅÉÚ×ÅÓÔÎÏ, ÞÔÏ TEX ÏÓÎÏ×ÁÎ ÎÁ ÌÁÔÉÎÓËÏÍ ÁÌ-
ÆÁ×ÉÔÅ, ÎÏ ÔÅÏÒÅÔÉÞÅÓËÉ ×ÏÚÍÏÖÎÏ ÅÇÏ ÉÓÐÏÌØÚÏ-
×ÁÎÉÅ É × ÉÎÙÈ ÁÌÆÁ×ÉÔÁÈ: ÇÒÅÞÅÓËÏÍ, ÁÒÁÂÓËÏÍ,
ËÉÒÉÌÌÉÞÅÓËÏÍ É Ô. Ä. ëÏÇÄÁ ÖÅ ÍÙ ÈÏÔÉÍ ÜÔÏ
ÒÅÁÌÉÚÏ×ÁÔØ ÎÁ ÐÒÁËÔÉËÅ, ÔÏ ÓÔÁÌËÉ×ÁÅÍÓÑ Ó ÃÅ-
ÌÙÍ ÒÑÄÏÍ ÔÒÕÄÎÏÓÔÅÊ. ðÅÒ×ÏÊ ÕÓÐÅÛÎÏÊ ÐÏÐÙÔ-
ËÏÊ ÒÅÛÅÎÉÑ ÐÒÏÂÌÅÍ ÍÎÏÇÏÑÚÙÞÎÏÇÏ TEX'Á ÂÙÌ
ÐÁËÅÔ Babel [1].

÷ ÎÁÓÔÏÑÛÅÊ ÒÁÂÏÔÅ ÏÂÓÕÖÄÁÀÔÓÑ ËÏÎËÒÅÔ-
ÎÙÅ ÔÒÕÄÎÏÓÔÉ, Ó ËÏÔÏÒÙÍÉ ÍÙ ÓÔÏÌËÎÕÌÉÓØ ÐÒÉ
ÓÏÚÄÁÎÉÉ ÓÔÉÌÅ×ÏÇÏ ÆÁÊÌÁ russianb1 ÄÌÑ ÐÁËÅ-
ÔÁ Babel. ÷ÓÀ ÍÁÓÓÕ ÏÓÏÂÅÎÎÏÓÔÅÊ ÐÏÌÉÇÒÁÆÉÞÅ-
ÓËÏÊ ÐÏÄÇÏÔÏ×ËÉ ÄÏËÕÍÅÎÔÏ× ÎÁ ÒÕÓÓËÏÍ ÑÚÙËÅ [6]
ÍÏÖÎÏ ÒÁÚÂÉÔØ ÎÁ ÔÒÉ ËÌÁÓÓÁ:

1. ÏÓÏÂÅÎÎÏÓÔÉ, ÐÏÚÁÉÍÓÔ×Ï×ÁÎÎÙÅ ÉÚ ÐÏÌÉÇÒÁ-
ÆÉÉ úÁÐÁÄÎÏÊ å×ÒÏÐÙ, ÂÏÌØÛÅÊ ÞÁÓÔØÀ ÉÚ
ÎÅÍÅÃËÏÊ É ÆÒÁÎÃÕÚÓËÏÊ;

2. ÏÓÏÂÅÎÎÏÓÔÉ, ÐÒÉÓÕÝÉÅ ÉÓËÌÀÞÉÔÅÌØÎÏ ÒÕÓ-
ÓËÏÊ ÐÏÌÉÇÒÁÆÉÉ É ÎÅ ×ÙÚÙ×ÁÀÝÉÅ ÚÁÔÒÕÄ-
ÎÅÎÉÊ ÐÒÉ ÏÐÉÓÁÎÉÉ ÉÈ × ÆÁÊÌÅ russianb ;

3. ÏÓÏÂÅÎÎÏÓÔÉ, ÐÒÉÓÕÝÉÅ ÒÕÓÓËÏÊ ÐÏÌÉÇÒÁÆÉÉ
É ×ÙÚÙ×ÁÀÝÉÅ ÏÐÒÅÄÅÌÅÎÎÙÅ ÓÌÏÖÎÏÓÔÉ ÐÒÉ
ÉÈ ÏÐÉÓÁÎÉÉ É ÉÓÐÏÌØÚÏ×ÁÎÉÉ.

íÙ ÔÁËÖÅ ×ÉÄÉÍ Ä×Å ÏÞÅÎØ ×ÁÖÎÙÅ ÏÂÝÉÅ
ÐÒÏÂÌÅÍÙ: ÒÁÚÎÏÏÂÒÁÚÉÅ ÓÈÅÍ ËÏÄÉÒÏ×ËÉ É ÎÅÏÂ-
ÈÏÄÉÍÏÓÔØ ÐÅÒÅÎÏÓÉÍÏÓÔÉ ÜÔÏÇÏ ÓÔÉÌÅ×ÏÇÏ ÆÁÊÌÁ
Ó ÐÌÁÔÆÏÒÍÙ ÎÁ ÐÌÁÔÆÏÒÍÕ, ËÏÔÏÒÙÅ ÒÅÛÅÎÙ ÎÁ-
ÍÉ ÌÉÛØ ÞÁÓÔÉÞÎÏ.

ïÐÉÓÁÎÉÅ ÍÁËÒÏÓÏ× ÆÁÊÌÁ russianb ÂÕÄÅÔ
×ÅÓÔÉÓØ ÄÁÌÅÅ ÓÏÇÌÁÓÎÏ ÜÔÏÊ ËÌÁÓÓÉÆÉËÁÃÉÉ.

íÁËÒÏÓÙ, ÐÏÚÁÉÍÓÔ×Ï×ÁÎÎÙÅ ÉÚ ÄÒÕÇÉÈ

ÓÔÉÌÅÊ

æÁÊÌ russianb ÂÙÌ ÎÁÐÉÓÁÎ ÎÁ ÏÓÎÏ×Å ÕÖÅ
ÓÕÝÅÓÔ×ÕÀÝÉÈ ÓÔÉÌÅÊ german (ÄÌÑ LATEX2.09),
germanb (ÄÌÑ LATEX2ε) É francais (ÄÌÑ LATEX2ε).
÷ ÜÔÉÈ ÆÁÊÌÁÈ ÉÍÅÌÉÓØ ÓÐÅÃÉÆÉÞÅÓËÉÅ ÄÌÑ ÜÔÉÈ

1 îÁÚ×ÁÎÉÅÍ ÓÔÉÌÑ ÄÌÑ ÐÁËÅÔÁ Babel ÄÌÑ ÒÕÓÓËÏÇÏ

ÑÚÙËÁ ÍÙ ×ÙÂÒÁÌÉ russianb ÐÏ ÁÎÁÌÏÇÉÉ Ó germanb, ÞÔÏ-

ÂÙ ÉÚÂÅÖÁÔØ ×ÏÚÍÏÖÎÙÈ ËÏÌÌÉÚÉÊ Ó ÒÕÓÓËÉÍÉ ÓÔÉÌÑÍÉ

Ë LATEX2.09. ÷ ÎÁÓÔÏÑÝÅÅ ×ÒÅÍÑ russianb ÐÒÅÄÓÔÁ×ÌÑÅÔ

ÓÏÂÏÊ beta-×ÅÒÓÉÀ {{ ÞÁÓÔØ ÄÏÐÏÌÎÅÎÉÑ Ë ËÉÒÉÌÌÉÞÅÓËÏÍÕ

ÄÉÓÔÒÉÂÕÔÉ×Õ CyrTUG-emTEX.

ÑÚÙËÏ× ÍÁËÒÏÓÙ, ËÏÔÏÒÙÅ ÏÐÉÓÙ×ÁÌÉ ÐÒÁ×ÉÌÁ,
ÐÒÉÓÕÝÉÅ É ÒÕÓÓËÏÊ ÐÏÌÉÇÒÁÆÉÉ.

1. ÉÚ germanb

• ÍÁËÒÏÓÙ ÄÌÑ Æ×ÁÎÃÕÚÓËÉÈ É ÎÅÍÅÃËÉÈ
Ä×ÏÊÎÙÈ ËÁ×ÙÞÅË. úÁÍÅÞÁÎÉÅ : ÆÒÁÎ-
ÃÕÚÓËÉÅ Ä×ÏÊÎÙÅ ËÁ×ÙÞËÉ × ËÉÒÉÌÌÉ-
ÞÅÓËÏÍ ÛÒÉÆÔÅ ÐÏÌÕÞÅÎÙ ÐÒÉ ÐÏÍÏÝÉ
METAFONT'Á É ÉÍÅÀÔ Ó×ÏÀ ÌÉÇÁÔÕÒÕ, Á
ÉÍÅÎÎÏ << ;

• �shorthands� ÄÌÑ ÐÅÒÅÎÏÓÏ× ÓÏÓÔÁ×ÎÙÈ
ÓÌÏ× É ÓÌÏ× Ó ÎÅÂÕË×ÅÎÎÙÍÉ ×ËÌÀÞÅ-
ÎÉÑÍÉ (ÒÕÓÓËÉÅ ÓÌÏ×Á ÎÅ ÔÁËÉÅ ÄÌÉÎ-
ÎÙÅ ËÁË ÎÅÍÅÃËÉÅ, ÎÏ ÂÙ×ÁÀÔ ÄÏÓÔÁÔÏÞ-
ÎÏ ÄÌÉÎÎÙÍÉ ÔÏÖÅ). òÁÚÕÍÅÅÔÓÑ, ËÁË É
× germanb ÚÎÁË " ÂÙÌ ÓÄÅÌÁÎ ÁËÔÉ×ÎÙÍ.

• \lefthyphenmin{\righthyphenmin : ×
ÒÕÓÓËÏÍ ÑÚÙËÅ (ËÁË É × ÎÅÍÅÃËÏÍ) × ÁÌ-
ÇÏÒÉÔÍÅ ÐÅÒÅÎÏÓÏ× ÐÒÉÎÑÔÙ ÚÎÁÞÅÎÉÑ 2{
2;

2. ÉÚ francais

• ÍÁËÒÏÓÙ ÄÌÑ ÚÎÁËÏ× ÐÕÎËÔÕÁÃÉÉ :, ;,
?, !, × ËÏÔÏÒÙÈ ÒÁÚÍÅÒ ÐÒÏÂÅÌÁ ÐÅÒÅÄ
ÜÔÉÍÉ ÚÎÁËÁÍÉ ÎÅÍÎÏÇÏ Õ×ÅÌÉÞÉ×ÁÅÔÓÑ:
TEX ÏÐÒÅÄÅÌÑÅÔ, ÅÓÔØ ÌÉ ÐÒÏÂÅÌ ÍÅÖÄÕ
ÓÌÏ×ÏÍ É ÜÔÉÍ ÚÎÁËÏÍ, É ÅÓÌÉ ÅÓÔØ, ÔÏ
TEX �unskips� (ÎÅ ÐÒÏÐÕÓËÁÅÔ) ÅÇÏ É
ÐÏÍÅÝÁÅÔ ÄÏÐÏÌÎÉÔÅÌØÎÙÊ ÍÁÌÅÎØËÉÊ
ÐÒÏÂÅÌ × 0.1em ;

• ×ËÌÀÞÁÅÔÓÑ \frenchspacing ;

• × ÎÁÛÅÍ ÓÔÉÌÅ ÏÐÉÓÙ×ÁÀÔÓÑ ÎÅËÏÔÏÒÙÅ
ÄÏÐÏÌÎÉÔÅÌØÎÙÅ ÚÎÁËÉ (ÒÁ×ÎÏ ËÁË É ×
francais), ÎÁÐÒÉÍÅÒ, ÚÎÁË ÎÏÍÅÒÁ;

íÁËÒÏÓÙ, ÓÏÚÄÁÎÎÙÅ ÓÐÅÃÉÁÌØÎÏ ÄÌÑ

ÒÕÓÓËÏÇÏ ÓÔÉÌÑ É ÎÅ ×ÙÚÙ×ÁÀÝÉÅ ÐÒÏÂÌÅÍ

ÐÒÉ ÉÓÐÏÌØÚÏ×ÁÎÉÉ

ðÒÉ×ÏÄÉÍÙÅ ÎÉÖÅ ÍÁËÒÏÓÙ ÐÏÚÁÉÍÓÔ×Ï×ÁÎÙ
ÉÚ ÒÁÚÌÉÞÎÙÈ ×ÁÒÉÁÎÔÏ× russian.sty (ÄÌÑ
LATEX2.09):

1. íÁËÒÏÓÙ ÄÌÑ ÎÁÚ×ÁÎÉÊ ÍÁÔÅÍÁÔÉÞÅÓËÉÈ
ÆÕÎËÃÉÊ É ÏÐÅÒÁÃÉÊ, ÎÁÚ×ÁÎÉÑ ËÏÔÏÒÙÈ ÏÔ-
ÌÉÞÁÀÔÓÑ ÏÔ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÁÎÇÌÉÊÓËÉÈ
(ÎÁÐÒÉÍÅÒ, × ÒÕÓÓËÉÈ ÉÚÄÁÎÉÑÈ ×ÍÅÓÔÏ tan

É cotan ÍÙ ÐÉÛÅÍ tg É ctg);

2. ÄÏÐÏÌÎÉÔÅÌØÎÙÅ ÍÁËÒÏÓÙ ÄÌÑ ÐÏÌÕÞÅÎÉÑ ÐÅ-
ÒÅÞÉÓÌÅÎÉÊ ÒÕÓÓËÉÍÉ ÐÒÏÐÉÓÎÙÍÉ É ÓÔÒÏÞ-
ÎÙÍÉ ÂÕË×ÁÍÉ: (\Asbuk É \asbuk ÐÏ ÁÎÁÌÏ-
ÇÉÉ Ó \Alph É \alph).

óÏÚÄÁÎ ÄÏÐÏÌÎÉÔÅÌØÎÙÊ �shorthand� ÄÌÑ
ÒÕÓÓËÏÇÏ ÔÉÒÅ ("---): × ÎÁÛÉÈ ÄÏËÕÍÅÎÔÁÈ ÜÔÏÔ
ÚÎÁË ÎÅÍÎÏÇÏ ËÏÒÏÞÅ É ÉÍÅÅÔ ×ÏËÒÕÇ ÐÒÏÂÅÌÙ
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ÐÒÉÍÅÒÎÏ ÐÏ 0.2 ÒÁÚÍÅÒÁ ÛÒÉÆÔÁ (Ô. Å. ÄÌÑ ÒÁÚÍÅ-
ÒÁ ÛÒÉÆÔÁ 10pt ÜÔÏ ÐÒÉÂÌÉÚÉÔÅÌØÎÏ 2pt); ÐÒÉ-
ÞÅÍ ÜÔÏ ÔÉÒÅ ÎÉËÏÇÄÁ ÎÅ ÏÔÒÙ×ÁÅÔÓÑ ÏÔ ÓÌÏ×Á,
ÓÔÏÑÝÅÇÏ ÐÅÒÅÄ ÎÉÍ. úÁÍÅÞÁÎÉÅ : ÍÁËÒÏÓ ÄÌÑ ÚÎÁ-
ËÁ ÐÅÒÅÎÏÓÁ ("-) ÂÙÌ, ÅÓÔÅÓÔ×ÅÎÎÏ, ÐÅÒÅÐÉÓÁÎ, ÐÏ-
ÓËÏÌØËÕ ÐÏÑ×ÉÌÓÑ ÎÏ×ÙÊ ÍÁËÒÏÓ ÄÌÑ ÒÕÓÓËÏÇÏ ÔÉ-
ÒÅ. ðÒÉÍÅÒ ÉÓÐÏÌØÚÏ×ÁÎÉÑ ÜÔÉÈ ÍÁËÒÏÓÏ× ÐÒÉ×Å-
ÄÅÎ ÎÁ ÒÉÓ. 1 É 2.

íÁËÒÏÓÙ, ÉÓÐÏÌØÚÏ×ÁÎÉÅ ËÏÔÏÒÙÈ

×ÙÚÙ×ÁÅÔ ×ÏÐÒÏÓÙ ÉÌÉ ÚÁÔÒÕÄÎÅÎÉÑ

÷ ÜÔÏÍ ÒÁÚÄÅÌÅ ÒÅÞØ ÐÏÊÄÅÔ Ï ÍÁËÒÏÓÁÈ, ÐÏÚ×Ï-
ÌÑÀÝÉÈ ÒÁÚÒÙ×ÁÔØ ÆÏÒÍÕÌÙ × ÔÅËÓÔÅ. óÏÇÌÁÓÎÏ
ÒÕÓÓËÉÍ ÐÏÌÉÇÒÁÆÉÞÅÓËÉÍ ÔÒÁÄÉÃÉÑÍ ÚÎÁË, ÎÁ
ËÏÔÏÒÏÍ ÒÁÚÒÙ×ÁÅÔÓÑ ÆÏÒÍÕÌÁ, ÄÏÌÖÅÎ ÂÙÔØ ÐÏ-
×ÔÏÒÅÎ ÎÁ ÓÌÅÄÕÀÝÅÊ ÓÔÒÏËÅ.

÷ ÐÁËÅÔÅ, ÎÁÐÉÓÁÎÎÏÍ ÄÌÑ ÜÔÏÊ ÃÅÌÉ
í. é. çÒÉÎÞÕËÏÍ, ÓÏÄÅÒÖÁÔÓÑ ÍÁËÒÏÓÙ, ÐÏÚ×Ï-
ÌÑÀÝÉÅ ÐÏ×ÔÏÒÑÔØ ÚÎÁËÉ ÐÒÉ ÒÁÚÒÙ×Å ÆÏÒÍÕÌ.

ðÒÅÄÌÁÇÁÅÔÓÑ Ä×Á ×ÏÚÍÏÖÎÙÈ ÓÐÏÓÏÂÁ:

1. ÒÁÚÒÙ× ×ÒÕÞÎÕÀ {{ × ÜÔÏÍ ÓÌÕÞÁÅ ÚÎÁÞÅÎÉÑ
\binoppenalty= \relpenalty= 10000; ÄÌÑ
ÒÁÚÒÙ×Á ÆÏÒÍÕÌÙ ÎÕÖÎÏ ÉÓÐÏÌØÚÏ×ÁÔØ ËÏ-
ÍÁÎÄÙ \brokenbin{ } É \brokenrel{ } ;

2. Á×ÔÏÍÁÔÉÞÅÓËÉÊ ÒÁÚÒÙ× {{ × ÜÔÏÍ ÓÌÕÞÁÅ
\relpenalty > \binoppenalty > 10000; ÎÅ-
ËÏÔÏÒÙÅ ÚÎÁËÉ ÒÁ×ÎÙ \mathcode=8000 É ÐÏÄ-
ÒÁÚÄÅÌÑÀÔÓÑ ÎÁ Ä×Å ÇÒÕÐÐÙ: ÂÉÎÁÒÎÙÅ ÏÐÅ-
ÒÁÃÉÉ É ÏÔÎÏÛÅÎÉÑ + - < > = ÄÏÐÕÓËÁÀÔ ÐÏ-
ÓÌÅ ÓÅÂÑ ÒÁÚÒÙ×, Á ÚÎÁËÉ * ( [ / . , ÒÁÚ-
ÒÙ× ÎÅ ÄÏÐÕÓËÁÀÔ; ËÒÏÍÅ ÔÏÇÏ ÐÏÞÔÉ ×ÓÅ
ÍÁÔÅÍÁÔÉÞÅÓËÉÅ ÚÎÁËÉ ÐÅÒÅÐÉÓÁÎÙ Ó ÉÓÐÏÌØ-
ÚÏ×ÁÎÉÅÍ ÎÏ×ÙÈ ËÏÍÁÎÄ \brkbin É \brkrel,
ÞÔÏÂÙ ÄÏÐÕÓÔÉÔØ ÉÌÉ ÐÒÅÄÏÔ×ÒÁÔÉÔØ ÒÁÚÒÙ×,
ÎÁÐÒÉÍÅÒ:

\def\wedge {\brkbin{\mathchar"225E}}

\def\gg {\brkrel{\mathchar"321D}}

\def\exists {\mathchar"0239\unbrk}

\def\bigl#1 {\mathopen{\big#1}\unbrk}

\def\bigm#1 {\mathrel {\big#1}\unbrk}

\def\langle {\delimiter"426830A \unbrk}

× ÞÁÓÔÎÏÓÔÉ, ÄÏÌÖÎÁ ÂÙÔØ ÐÅÒÅÏÐÒÅÄÅÌÅÎÁ
ËÏÍÁÎÄÁ \not :

\def\not#1 {\brkrel{\mathchar"3236 #1}}

É Ô. Ä. ÷ ÜÔÏÍ ÓÌÕÞÁÅ TEX ÒÁÚÒÙ×ÁÅÔ ÆÏÒ-
ÍÕÌÙ ÓÁÍÏÓÔÏÑÔÅÌØÎÏ, ÎÏ ÉÎÏÇÄÁ ÐÒÉÈÏÄÉÔÓÑ
ÄÅÌÁÔØ ÒÁÚÒÙ× ×ÒÕÞÎÕÀ ÐÒÉ ÐÏÍÏÝÉ ÓÐÅÃÉ-
ÁÌØÎÙÈ ËÏÍÁÎÄ \unbrk ÉÌÉ \allowbrk.

÷ ÄÁÎÎÏÍ ÐÁËÅÔÅ ÉÍÅÀÔÓÑ ÎÅÂÏÌØÛÉÅ ÏÇÒÅ-
ÈÉ, ÎÏ ÄÏ×ÏÌØÎÏ ÜËÚÏÔÉÞÅÓËÉÅ:

• ÓÌÅÄÕÅÔ ÐÉÓÁÔØ $x \brkbin{{+}^1} y$

×ÍÅÓÔÏ $x +^1 y$ ;

• ÏÐÅÒÁÔÏÒÙ \sin ÎÕÖÎÏ ÐÅÒÅÐÉÓÁÔØ Ó ÁÒ-
ÇÕÍÅÎÔÁÍÉ × ÆÉÇÕÒÎÙÈ ÓËÏÂËÁÈ;

• × ÆÏÒÍÕÌÁÈ ÔÉÐÁ x + . . . + y ÎÕÖÎÏ
ÐÉÓÁÔØ $x \unbrk + \ldots + y$, ÞÔÏ-
ÂÙ ÉÚÂÅÖÁÔØ ÐÅÒ×ÏÇÏ ÒÁÚÒÙ×Á (ÉÌÉ ÚÎÁ-
ËÉ ÒÁÚÒÙ×Á ÎÕÖÎÏ ÐÅÒÅÏÐÒÅÄÅÌÑÔØ

”
ÚÁ-

ÇÌÑÄÙ×ÁÀÝÉÍÉ ×ÐÅÒÅÄ“);

• × ÓÌÕÞÁÅ, ËÏÇÄÁ ÐÅÒÅÏÐÒÅÄÅÌÅÎÙ ÚÎÁËÉ ^

É _, ÍÙ ÎÅ ÍÏÖÅÍ ÉÓÐÏÌØÚÏ×ÁÔØ ÍÁËÒÏ-
ÓÙ AMS-TEX'Á ÔÉÐÁ \Sb..\endSb (Ô. Å.
^\bgroup..\egroup), ÉÎÁÞÅ ÇÏ×ÏÒÑ, ÎÅ-
×ÏÚÍÏÖÎÏ ÉÓÐÏÌØÚÏ×ÁÔØ ÞÔÏ-ÌÉÂÏ ×ÒÏÄÅ
^\leq É ^*.

éÚ ÓËÁÚÁÎÎÏÇÏ ÑÓÎÏ, ÞÔÏ ÍÙ ÄÏÌÖÎÙ ÐÅÒÅ-
ÐÉÓÁÔØ ×ÓÅ ÏÐÒÅÄÅÌÅÎÉÑ ÄÌÑ ÂÉÎÁÒÎÙÈ ÏÐÅÒÁÃÉÊ,
ÏÔÎÏÛÅÎÉÊ É ÄÌÑ ÎÅËÏÔÏÒÙÈ ÚÎÁËÏ×, ËÏÔÏÒÙÅ ÎÅ
ÄÏÐÕÓËÁÀÔ ÒÁÚÒÙ×Á ÐÏÓÌÅ ÓÅÂÑ. éÎÁÞÅ ÇÏ×ÏÒÑ, ÍÙ
ÄÏÌÖÎÙ ÐÅÒÅÐÉÓÁÔØ TEX-ÆÏÒÍÁÔÙ.

÷ ÎÁÓÔÏÑÝÅÅ ×ÒÅÍÑ ÜÔÏÔ ÐÁËÅÔ ÓÕÝÅÓÔ×Õ-
ÅÔ ËÁË ÄÏÐÏÌÎÉÔÅÌØÎÙÊ2 É ÍÏÖÅÔ ÐÏÄËÌÀÞÁÔØÓÑ
(ÉÌÉ ÎÅ ÐÏÄËÌÀÞÁÔØÓÑ) ÐÏÌØÚÏ×ÁÔÅÌÅÍ. ðÒÉÍÅÒ
ÉÓÐÏÌØÚÏ×ÁÎÉÑ ÜÔÏÇÏ ÐÁËÅÔÁ ÐÒÉ×ÅÄÅÎ ÎÁ ÒÉÓ. 3.

ðÒÏÂÌÅÍÙ ÓÈÅÍ ËÏÄÉÒÏ×ËÉ É ÛÒÉÆÔÏ×

æÁÊÌ russianb ÂÙÌ ÓÏÚÄÁÎ ÄÌÑ �ÎÅÌÁÔÉÎÓËÏ-
ÇÏ ÐÏÌØÚÏ×ÁÔÅÌÑ�, ÐÒÉÍÅÎÑÀÝÅÇÏ ËÉÒÉÌÌÉÞÅÓËÉÊ
ÁÌÆÁ×ÉÔ. ïÄÎÁ ÉÚ ÏÓÎÏ×ÎÙÈ ÐÒÏÂÌÅÍ ÚÄÅÓØ {{ ÓÕ-
ÝÅÓÔ×Ï×ÁÎÉÅ ÍÎÏÖÅÓÔ×Á ÒÁÚÌÉÞÎÙÈ ËÏÄÉÒÏ×ÏË, ×
ËÏÔÏÒÙÈ ÂÕË×Ù ËÉÒÉÌÌÉÃÙ ÉÍÅÀÔ ÒÁÚÎÙÅ ËÏÄÙ.

÷ Ó×ÑÚÉ Ó ÜÔÉÍ ÎÁÛ ÆÁÊÌ ÉÍÅÅÔ, ÐÏ ÓÒÁ×-
ÎÅÎÉÀ Ó ÁÎÁÌÏÇÉÞÎÙÍÉ ÓÔÉÌÅ×ÙÍÉ ÆÁÊÌÁÍÉ ÄÌÑ
ÐÁËÅÔÁ Babel, ÎÅËÏÔÏÒÙÅ ÓÐÅÃÉÆÉÞÅÓËÉÅ ÏÓÏÂÅÎ-
ÎÏÓÔÉ.

þÔÏÂÙ ÓÄÅÌÁÔØ ÜÔÏÔ ÓÔÉÌØ ÎÅÚÁ×ÉÓÉÍÙÍ ÏÔ
ËÏÄÉÒÏ×ËÉ, ÍÙ ÄÏÌÖÎÙ ÂÙÌÉ ÉÓÐÏÌØÚÏ×ÁÔØ ×ÍÅ-
ÓÔÏ ÂÕË× ËÉÒÉÌÌÉÞÅÓËÏÇÏ ÁÌÆÁ×ÉÔÁ ÉÈ ÍÁËÒÏ-
ÉÍÅÎÁ. òÕÓÓËÉÅ ÂÕË×Ù É ÚÎÁËÉ ÉÓÐÏÌØÚÕÀÔÓÑ ×
ÜÔÏÍ ÓÔÉÌÅ × ÍÁËÒÏÓÁÈ ÄÌÑ ÄÁÔÙ (\daterussian)
É × ÔÅËÓÔÏ×ÙÈ ×ÈÏÖÄÅÎÉÑÈ ÞÅÔÙÒÅÈ ÓÔÁÎÄÁÒÔÎÙÈ
ÓÔÉÌÅÊ LATEX'Á (\captionsrussian), Á ÔÁËÖÅ × ËÏ-
ÍÁÎÄÁÈ ÄÌÑ ÐÅÒÅÞÉÓÌÅÎÉÊ ÐÒÉ ÐÏÍÏÝÉ ÒÕÓÓËÉÈ
ÐÒÏÐÉÓÎÙÈ É ÓÔÒÏÞÎÙÈ ÂÕË× (\Asbuk É \asbuk).

íÁËÒÏÉÍÅÎÁ ÄÌÑ ÂÕË× ÒÕÓÓËÏÇÏ ÁÌÆÁ×ÉÔÁ É
ÎÅËÏÔÏÒÙÈ ÚÎÁËÏ× ××ÏÄÑÔÓÑ ÐÒÉ ÐÏÍÏÝÉ ÆÁÊÌÁ-
ÓÐÕÔÎÉËÁ (Ô. Å. cyrcod.sty), ËÏÔÏÒÙÊ ÓÏÚÄÁÅÔÓÑ ×
ÓÏÏÔ×ÅÔÓÔ×ÉÉ Ó ÔÏÊ ÉÌÉ ÉÎÏÊ ÓÈÅÍÏÊ ËÏÄÉÒÏ×ËÉ.
üÔÏÔ ÆÁÊÌ ÐÅÒÅËÌÀÞÁÅÔ ÔÁËÖÅ ÓÅÍÅÊÓÔ×Ï ËÉÒÉÌ-
ÌÉÞÅÓËÉÈ ÛÒÉÆÔÏ× 3.

éÓÐÏÌØÚÕÅÍÙÅ × òÏÓÓÉÉ ÓÈÅÍÙ ËÏÄÉÒÏ×ËÉ
ÏÂÙÞÎÏ ÐÒÅÄÓÔÁ×ÌÑÀÔ ÓÏÂÏÊ ÔÁÂÌÉÃÙ, × ×ÅÒÈÎÅÊ

2 üÔÏ beta-×ÅÒÓÉÑ ÐÁËÅÔÁ.
3 ÷ ÎÁÓÔÏÑÝÅÅ ×ÒÅÍÑ ÔÁËÏÅ ÐÅÒÅËÌÀÞÅÎÉÅ ÓÄÅÌÁÎÏ

ÔÏÌØËÏ ÄÌÑ LATEX2ε.
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ÞÁÓÔÉ ËÏÔÏÒÙÈ ÎÁÈÏÄÑÔÓÑ ÂÕË×Ù ËÉÒÉÌÌÉÞÅÓËÏÇÏ
ÁÌÆÁ×ÉÔÁ × ÔÏÊ ÉÌÉ ÉÎÏÊ ËÏÄÉÒÏ×ËÅ, Á × ÎÉÖÎÅÊ
ÅÅ ÞÁÓÔÉ {{ ÌÁÔÉÎÓËÉÅ ÂÕË×Ù × ÏÂÝÅÐÒÉÎÑÔÏÊ ËÏ-
ÄÉÒÏ×ËÅ. äÌÑ ÔÏÇÏ ÞÔÏÂÙ ÍÏÖÎÏ ÂÙÌÏ ÕÓÐÅÛÎÏ
ÐÏÌØÚÏ×ÁÔØÓÑ ÐÅÒÅÎÏÓÁÍÉ, ËÉÒÉÌÌÉÞÅÓËÉÅ ÂÕË×Ù
ÂÙÌÉ ÚÁÄÁÎÙ ËÁË \catcode\letter (× russianb

ÏÎÉ ÏÐÑÔØ ×ÏÓÓÔÁÎÁ×ÌÉ×ÁÀÔ Ó×ÏÅ ÚÎÁÞÅÎÉÅ, × ÓÌÕ-
ÞÁÅ ÅÓÌÉ ÉÈ ËÁÔÅÇÏÒÉÑ ÂÙÌÁ ÐÅÒÅÏÐÒÅÄÅÌÅÎÁ). éÓ-
ÐÏÌØÚÏ×ÁÎÉÅ × ÍÁËÒÏËÏÍÁÎÄÁÈ ÒÕÓÓËÉÈ ÂÕË× ÔÁË-
ÖÅ ÄÁ×ÎÏ ÓÔÁÌÏ ÔÒÁÄÉÃÉÅÊ (ÒÕÓÓËÉÅ ÂÕË×Ù ×ÅÄØ
ÔÏÖÅ ÂÕË×Ù, ÎÅ ÔÁË ÌÉ? ). âÏÌÅÅ ÔÏÇÏ, ÓÕÝÅÓÔ×Õ-
ÀÔ ÐÁËÅÔÙ, ÉÓÐÏÌØÚÕÀÝÉÅ × ÎÅËÏÔÏÒÙÈ ÓÐÅÃÉ-
ÁÌØÎÙÈ ÓÌÕÞÁÑÈ �ÒÕÓÓËÉÅ� ËÏÍÁÎÄÙ4.

ôÅÐÅÒØ ÓÌÅÄÕÅÔ ÓËÁÚÁÔØ, ÞÔÏ \mathcode ÄÌÑ
ËÉÒÉÌÌÉÞÅÓËÉÈ ÂÕË× ÒÁ×ÅÎ 70??, Ô. Å. ÍÙ ÕÓÔÁ-
ÎÁ×ÌÉ×ÁÅÍ ËÌÁÓÓ 7 {{ ÐÅÒÅÍÅÎÎÕÀ ÓÅÍÅÊÓÔ×Á É ÉÓ-
ÐÏÌØÚÕÅÍ ÛÒÉÆÔ ÉÚ \fam0 (\rm), ÞÔÏÂÙ ÓÏÂÌÀÓÔÉ
ÒÕÓÓËÉÅ ÐÏÌÉÇÒÁÆÉÞÅÓËÉÅ ÔÒÁÄÉÃÉÉ.

þÔÏ ÓÌÅÄÕÅÔ ÓÄÅÌÁÔØ

ðÒÅÄÌÁÇÁÅÍÙÊ ÓÔÉÌØ ÐÒÅÄÎÁÚÎÁÞÅÎ ÄÌÑ ÒÁÂÏÔÙ
Ó ÒÕÓÓËÉÍÉ 8-ÂÉÔÏ×ÙÍÉ ÄÏËÕÍÅÎÔÁÍÉ, × ËÏÔÏÒÙÈ
ÂÙ×ÁÀÔ ÏÔÄÅÌØÎÙÅ ÆÒÁÇÍÅÎÔÙ ÎÁ ÌÁÔÉÎÉÃÅ, É
ÄÌÑ ÎÁÂÏÒÁ ÄÏËÕÍÅÎÔÏ× Ó ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ ÔÒÁÎÓ-
ÌÉÔÅÒÁÃÉÉ.

ðÒÉ ÎÁÂÏÒÅ 8-ÂÉÔÏ×ÙÈ ÄÏËÕÍÅÎÔÏ× ÆÁÊÌ-
ÓÐÕÔÎÉË russianb (× ÔÅËÕÝÅÊ ×ÅÒÓÉÉ ÍÙ ××Ï-
ÄÉÍ cyrcod) ÐÒÏÓÔÏ ÄÅËÌÁÒÉÒÕÅÔ ÎÏ×ÏÅ ÓÅÍÅÊÓÔ×Ï
ÛÒÉÆÔÏ× É ÓÈÅÍÕ ËÏÄÉÒÏ×ËÉ × ÎÁÞÁÌÅ ÄÏËÕÍÅÎÔÁ5

É ÚÁÔÅÍ ×ÔÑÇÉ×ÁÅÔ ÔÏÌØËÏ ÒÕÓÓËÕÀ/ÌÁÔÉÎÓËÕÀ
ÓÉÓÔÅÍÙ ÐÅÒÅÎÏÓÏ× ÐÌÀÓ ÍÁËÒÏÓÙ ÄÌÑ ËÁÖÄÏÇÏ
ÉÚ ÑÚÙËÏ× {{ ÔÁËÏÊ ÓÐÏÓÏÂ ÔÒÅÂÕÅÔ ÍÅÎØÛÅ ÐÁÍÑ-
ÔÉ (ÓÍ. ÒÉÓ. 1).

äÌÑ ÒÕÓÓËÏ-ÌÁÔÉÎÓËÉÈ ÒÁÂÏÔ, ÎÁÂÒÁÎÎÙÈ ÐÒÉ
ÐÏÍÏÝÉ ÔÒÁÎÓÌÉÔÅÒÁÃÉÉ (ËÏÇÄÁ ÄÌÑ ÏÂÏÚÎÁÞÅ-
ÎÉÑ ÒÕÓÓËÉÈ ÂÕË× ÉÓÐÏÌØÚÕÀÔÓÑ ÌÁÔÉÎÓËÉÅ), ÍÙ
ÄÏÌÖÎÙ ÄÅËÌÁÒÉÒÏ×ÁÔØ, ÞÔÏ ÉÎÏÇÄÁ ÌÁÔÉÎÓËÉÅ
ÂÕË×Ù ÐÒÅÄÓÔÁ×ÌÑÀÔ ÒÕÓÓËÉÅ, ÔÁË ÞÔÏ ÚÄÅÓØ ÐÏ-
ÍÉÍÏ ÐÅÒÅËÌÀÞÅÎÉÑ ÔÁÂÌÉÃ ÐÅÒÅÎÏÓÏ× É ÍÁËÒÏ-
ÓÏ×, ÎÅÏÂÈÏÄÉÍÏ ÐÏÓÔÏÑÎÎÏ ÐÅÒÅËÌÀÞÁÔØ (× ÐÅÒ-
×ÕÀ ÏÞÅÒÅÄØ) É ÓÈÅÍÙ ËÏÄÉÒÏ×ÏË (ÓÍ. ÒÉÓ. 2).

ïÓÎÏ×ÎÁÑ ÐÒÏÂÌÅÍÁ ÉÓÐÏÌØÚÏ×ÁÎÉÑ ÆÁÊÌÁ
russianb ÓÏÓÔÏÉÔ × ÔÏÍ, ÞÔÏ ÐÒÉÈÏÄÉÔÓÑ ÉÓÐÏÌØ-
ÚÏ×ÁÔØ ÍÁËÒÏÉÍÅÎÁ ÄÌÑ ÒÕÓÓËÉÈ ÂÕË×. ÷ ÎÁÓÔÏÑ-
ÝÅÅ ×ÒÅÍÑ ÜÔÉ ÂÕË×Ù ÏÐÉÓÁÎÙ ËÁË \def\CYRa{a}.
÷ ÜÔÏÍ ÓÌÕÞÁÅ ËÏÍÁÎÄÙ \uppercase É \lowercase
ÒÁÂÏÔÁÀÔ ÎÅËÏÒÒÅËÔÎÏ É ÎÅÏÂÈÏÄÉÍÙ ÄÏÐÏÌÎÉ-
ÔÅÌØÎÙÅ ÏÐÒÅÄÅÌÅÎÉÑ ÄÌÑ ÜÔÉÈ ËÏÍÁÎÄ.

4 ÷ ÒÕÓÓËÉÈ ÄÏËÕÍÅÎÔÁÈ Ó ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ ÔÒÁÎÓÌÉ-

ÔÅÒÁÃÉÉ, ÍÎÏÇÉÅ ÂÕË×Ù ÎÁÈÏÄÑÔÓÑ ÎÁ
”
ÁËÔÉ×ÎÙÈ“ ËÏ-

ÄÁÈ TEX'Á, ÐÏÜÔÏÍÕ ÚÎÁÞÅÎÉÅ \catcode\letter ÚÁÄÁÅÔÓÑ ×

ÇÒÕÐÐÅ ÔÏÌØËÏ ÐÒÉ ÚÁÇÒÕÚËÅ ÔÁÂÌÉÃÙ ÐÅÒÅÎÏÓÏ×.
5 ôÁËÏÊ ÆÁÊÌ ÓÅÊÞÁÓ ÉÍÅÅÔÓÑ ÔÏÌØËÏ ÄÌÑ LATEX2ε.

÷ÙÛÅ ÏÐÉÓÁÎÙ ÎÅËÏÔÏÒÙÅ ÒÅÛÅÎÉÑ ÐÒÏÂÌÅ-
ÍÙ ÐÅÒÅÎÏÓÉÍÏÓÔÉ ÆÁÊÌÁ russianb ÎÁ ÒÁÚÎÙÅ
ÐÌÁÔÆÏÒÍÙ. îÏ ÐÏÓËÏÌØËÕ Õ ÎÁÓ ÎÅ ÂÙÌÏ ÐÒÁË-
ÔÉËÉ ÒÁÂÏÔÙ Ó ÄÒÕÇÉÍÉ ÐÌÁÔÆÏÒÍÁÍÉ, ÎÁÍ ÍÁÌÏ
ÞÔÏ ÉÚ×ÅÓÔÎÏ Ï ×ÏÚÍÏÖÎÙÈ ÐÏÄ×ÏÄÎÙÈ ËÁÍÎÑÈ ÎÁ
ÜÔÏÍ ÐÕÔÉ.

äÁÎÎÁÑ ÒÁÂÏÔÁ ÐÒÅÄÓÔÁ×ÌÑÅÔ ÓÏÂÏÊ ÌÉÛØ
ÐÅÒ×ÕÀ ÐÏÐÙÔËÕ ÓÏÚÄÁÎÉÑ ÓÔÉÌÅ×ÏÇÏ ÆÁÊÌÁ ÄÌÑ
ÒÕÓÓËÏÇÏ ÑÚÙËÁ ÄÌÑ ÐÁËÅÔÁ Babel É ÍÙ ÎÁÄÅÅÍÓÑ
×ÙÚ×ÁÔØ ÄÉÓËÕÓÓÉÀ É ÄÁÌØÎÅÊÛÉÅ ÒÁÂÏÔÙ × ÜÔÏÍ
ÎÁÐÒÁ×ÌÅÎÉÉ ÎÁÛÉÈ ËÏÌÌÅÇ. íÙ ÔÁËÖÅ ÎÁÄÅÅÍÓÑ,
ÞÔÏ ÐÁËÅÔ 
 [3] ÐÏÍÏÖÅÔ ÒÅÛÉÔØ ÏÐÉÓÁÎÎÙÅ ÚÄÅÓØ
ÐÒÏÂÌÅÍÙ, ÏÓÏÂÅÎÎÏ Ó×ÑÚÁÎÎÙÅ ÓÏ ÓÈÅÍÁÍÉ ËÏÄÉ-
ÒÏ×ËÉ É Ó ÐÅÒÅÎÏÓÉÍÏÓÔØÀ ÎÁ ÒÁÚÎÙÅ ÐÌÁÔÆÏÒÍÙ.

âÌÁÇÏÄÁÒÎÏÓÔÉ

÷ ÚÁËÌÀÞÅÎÉÅ ÍÙ ÈÏÔÉÍ ÚÁÍÅÔÉÔØ, ÞÔÏ ÓÕÝÅ-
ÓÔ×ÅÎÎÙÊ ×ËÌÁÄ × ÓÏÚÄÁÎÉÅ ÆÁÊÌÁ russianb ×ÎÅ-
ÓÌÉ ÍÎÏÇÉÅ ÎÁÛÉ ËÏÌÌÅÇÉ: íÉÈÁÉÌ çÒÉÎÞÕË, å×-
ÇÅÎÉÊ é×ÁÎÏ×, óÅÒÇÅÊ ìØ×Ï×ÓËÉÊ, áÎÄÒÅÊ óÌÅÐÕ-
ÈÉÎ, àÒÉÊ ôÀÍÅÎÃÅ× É ÄÒÕÇÉÅ. ÷ÓÅÍ ÉÍ ÍÙ ÞÒÅÚ-
×ÙÞÁÊÎÏ ÂÌÁÇÏÄÁÒÎÙ.
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äÁÎÎÁÑ ÒÁÓÐÅÞÁÔËÁ ÄÅÍÏÎÓÔÒÉÒÕÅÔ ÎÅËÏÔÏÒÙÅ ÐÒÉÍÅÒÙ ÎÁÂÏÒÁ ÎÁ ÒÕÓÓËÏÍ ÑÚÙËÅ Ó ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ
8-ÂÉÔÎÏÊ ËÏÄÉÒÏ×ËÉ, × ÞÁÓÔÎÏÓÔÉ, ÎÁÂÏÒÁ ËÁ×ÙÞÅË, ÚÎÁËÁ ÔÉÒÅ É ÍÁÔÅÍÁÔÉÞÅÓËÉÈ ÆÏÒÍÕÌ. ÷ ÒÕÓÓËÉÈ
ÉÚÄÁÎÉÑÈ ÉÓÐÏÌØÚÕÀÔÓÑ:

1. ËÁ×ÙÞËÉ
”
ÌÁÐËÉ“, ÁÎÁÌÏÇÉÞÎÏ ÎÅÍÅÃËÉÍ ËÁ×ÙÞËÁÍ;

2. ËÁ×ÙÞËÉ �£ÌÏÞËÉ�, ËÏÔÏÒÙÅ ÍÏÖÎÏ ÎÁÂÒÁÔØ Ä×ÕÍÑ ÓÐÏÓÏÂÁÍÉ;

(Á) Ó ÐÏÍÏÝØÀ ÌÉÇÁÔÕÒ, ËÏÔÏÒÙÅ ÚÁÌÏÖÅÎÙ ÐÒÉ ÓÏÚÄÁÎÉÉ ÛÒÉÆÔÁ, Ô. Å. Ä×ÕÈ ÚÎÁËÏ×
”
ÂÏÌØÛÅ“

ÉÌÉ
”
ÍÅÎØÛÅ“ : <<, >> {{ ×ÏÔ ËÁË ÜÔÏ ×ÙÇÌÑÄÉÔ: �£ÌÏÞËÉ�;

(Â) Ó ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ ÁËÔÉ×ÎÏÊ ËÁ×ÙÞËÉ: "< É "> ;

3. ÚÎÁË ÔÉÒÅ × ÒÕÓÓËÏÊ ÐÏÌÉÇÒÁÆÉÉ ÎÅÓËÏÌØËÏ ËÏÒÏÞÅ É ×ÓÅÇÄÁ ÏÔÂÉ×ÁÅÔÓÑ ÎÅÂÏÌØÛÉÍÉ ÐÒÏÂÅÌÁÍÉ
ÏËÏÌÏ 0,2 ËÅÇÌÑ, ÓÍ. Ð. 4;

4. ÏÐÒÅÄÅÌÅÎ ÚÎÁË ÎÏÍÅÒÁ {{�, ËÏÔÏÒÙÊ ÎÁÂÉÒÁÅÔÓÑ ËÁË \No.

á ÅÝÅ ÍÏÖÎÏ ÐÏËÁÚÁÔØ ÓÌÅÄÕÀÝÉÅ ÆÏÒÍÕÌÙ Ó ÉÚÍÅÎÅÎÎÙÍÉ ÍÁÔÅÍÁÔÉÞÅÓËÉÍÉ ÏÐÅÒÁÔÏÒÁÍÉ:

tgα =
sinα

cosα
, ÉÌÉ ctgα =

cosα

sinα
(1)

ÓÌÅÄÕÀÝÉÅ ÆÏÒÍÕÌÙ ×ÙÄÅÌÅÎÙ ÐÏÌÕÖÉÒÎÙÍ ÛÒÉÆÔÏÍ:

tgα =
sinα

cosα
, ÉÌÉ ctgα =

cosα

sinα
(2)

üÔÏ ÍÁÌÅÎØËÉÊ ÐÒÉÍÅÒ ÒÕÂÌÅÎÏÇÏ ÔÅËÓÔÁ.

\def\theenumii{\asbuk{enumii}}

äÁÎÎÁÑ ÒÁÓÐÅÞÁÔËÁ ÄÅÍÏÎÓÔÒÉÒÕÅÔ ÎÅËÏÔÏÒÙÅ ÐÒÉÍÅÒÙ ÎÁÂÏÒÁ ÎÁ ÒÕÓÓËÏÍ ÑÚÙËÅ Ó

ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ 8-ÂÉÔÎÏÊ ËÏÄÉÒÏ×ËÉ, × ÞÁÓÔÎÏÓÔÉ, ÎÁÂÏÒÁ ËÁ×ÙÞÅË, ÚÎÁËÁ ÔÉÒÅ É

ÍÁÔÅÍÁÔÉÞÅÓËÉÈ ÆÏÒÍÕÌ. ÷ ÒÕÓÓËÉÈ ÉÚÄÁÎÉÑÈ ÉÓÐÏÌØÚÕÀÔÓÑ :

\begin{enumerate}

\item ËÁ×ÙÞËÉ "`ÌÁÐËÉ"', ÁÎÁÌÏÇÉÞÎÏ ÎÅÍÅÃËÉÍ ËÁ×ÙÞËÁÍ ;

\item ËÁ×ÙÞËÉ "<£ÌÏÞËÉ">, ËÏÔÏÒÙÅ ÍÏÖÎÏ ÎÁÂÒÁÔØ Ä×ÕÍÑ ÓÐÏÓÏÂÁÍÉ ;

\begin{enumerate}

\item Ó ÐÏÍÏÝØÀ ÌÉÇÁÔÕÒ, ËÏÔÏÒÙÅ ÚÁÌÏÖÅÎÙ ÐÒÉ ÓÏÚÄÁÎÉÉ ÛÒÉÆÔÁ, Ô.~Å. Ä×ÕÈ ÚÎÁËÏ×

"`ÂÏÌØÛÅ"' ÉÌÉ "`ÍÅÎØÛÅ"' : \verb|<<|, \verb|>>| "--- ×ÏÔ ËÁË ÜÔÏ ×ÙÇÌÑÄÉÔ : <<£ÌÏÞËÉ>> ;

\item Ó ÉÓÐÏÌØÚÏ×ÁÎÉÅÍ ÁËÔÉ×ÎÏÊ ËÁ×ÙÞËÉ : \verb|"<| É \verb|">| ;

\end{enumerate}

\item ÚÎÁË ÔÉÒÅ × ÒÕÓÓËÏÊ ÐÏÌÉÇÒÁÆÉÉ ÎÅÓËÏÌØËÏ ËÏÒÏÞÅ É ×ÓÅÇÄÁ ÏÔÂÉ×ÁÅÔÓÑ ÎÅÂÏÌØÛÉÍÉ

ÐÒÏÂÅÌÁÍÉ ÏËÏÌÏ 0,2 ËÅÇÌÑ, ÓÍ. Ð. 4 ;

\item ÏÐÒÅÄÅÌÅÎ ÚÎÁË ÎÏÍÅÒÁ"---\No, ËÏÔÏÒÙÊ ÎÁÂÉÒÁÅÔÓÑ ËÁË \verb|\No|.

\end{enumerate}

á ÅÝÅ ÍÏÖÎÏ ÐÏËÁÚÁÔØ ÓÌÅÄÕÀÝÉÅ ÆÏÒÍÕÌÙ Ó ÉÚÍÅÎÅÎÎÙÍÉ ÍÁÔÅÍÁÔÉÞÅÓËÉÍÉ ÏÐÅÒÁÔÏÒÁÍÉ :

\begin{equation}

\tg\alpha=\frac{\sin\alpha}{\cos\alpha},\quad ÉÌÉ

\quad\ctg\alpha=\frac{\cos\alpha}{\sin\alpha}

\end{equation}

ÓÌÅÄÕÀÝÉÅ ÆÏÒÍÕÌÙ ×ÙÄÅÌÅÎÙ ÐÏÌÕÖÉÒÎÙÍ ÛÒÉÆÔÏÍ :{}

{\boldmath\begin{equation}

\tg\alpha=\frac{\sin\alpha}{\cos\alpha},\quad ÉÌÉ

\quad\ctg\alpha=\frac{\cos\alpha}{\sin\alpha}

\end{equation}}

\textsf{üÔÏ ÍÁÌÅÎØËÉÊ ÐÒÉÍÅÒ ÒÕÂÌÅÎÏÇÏ ÔÅËÓÔÁ.}

Figure 1: The LCY encoding demo.
òÉÓ. 1: äÅÍÏÎÓÔÒÁÃÉÑ LCY.
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Danna� raspeqatka demonstriruet nekotorye primery nabora na russkom �zyke s ispol~zovaniem
transliteracii, v qastnosti, nabora kavyqek, znaka tire i matematiqeskih formul. V russkih iz-
dani�h ispol~zu�ts�:

1. kavyqki
”
lapki“, analogiqno nemeckim kavyqkam;

2. kavyqki <eloqki>, kotorye mo�no nabrat~ dvum� sposobami;

(a) s pomow~� znakov
”
bol~xe“ ili

”
men~xe“ : <, > {{ vot kak �to vygl�dit: <�loqki>;

(b) s ispol~zovaniem aktivno� kavyqki: "< i "> ;

3. znak tire v russko� poligrafii neskol~ko koroqe i vsegda otbivaets� nebol~ximi probelami
okolo 0,2 kegl�, sm. p. 4;

4. opredelen znak nomera {{}, kotory� nabiraets� kak \No.

A ewe mo�no pokazat~ sledu�wie formuly s izmenennymi matematiqeskimi operatorami

tgα =
sinα

cosα
, ili ctgα =

cosα

sinα
(3)

sledu�wie formuly vydeleny polu�irnym xriftom:

tgα =
sinα

cosα
, ili ctgα =

cosα

sinα
(4)

�to malen~ki� primer rublenogo teksta.

\def\theenumii{\asbuk{enumii}}

Dannaya raspechatka demonstriruet nekotorye primery nabora na russkom yazyke s

ispolp1zovaniem transliteratsii, v chastnosti, nabora kavychek, znaka tire i

matematicheskikh formul. V russkikh izdaniyakh ispolp1zuyut{}sya :

\begin{enumerate}

\item kavychki "‘lapki"’, analogichno nemeckim kavychkam ;

\item kavychki "<elochki">, kotorye mozhno nabratp1 dvumya sposobami ;

\begin{enumerate}

\item s pomoshchp1yu znakov "‘bolp1she"’ ili "‘menp1she"’ :{}

{\selectlanguage{english}\verb|<|, \verb|>|} "--- vot kak e1to vyglyadit: <e0lochki> ;

\item s ispolp1zovaniem aktivnoi0 kavychki :{} {\selectlanguage{english}\verb|"<|} i

{\selectlanguage{english}\verb|">|} ;

\end{enumerate}

\item znak tire v russkoi0 poligrafii neskolp1ko koroche i vsegda otbivaet\/sya

nebolp1shimi probelami okolo 0,2 keglya, sm. p. 4 ;

\item opredelen znak nomera"---\No, kotoryi0 nabiraet{}sya kak {\selectlanguage{english}%

\verb|\No|}.

\end{enumerate}

A eshche mozhno pokazatp1 sleduyushchie formuly s izmenennymi matematicheskimi

operatorami

\begin{equation} \tg\alpha=\frac{\sin\alpha}{\cos\alpha},\quad

\rusmath{ili}\quad\ctg\alpha=\frac{\cos\alpha}{\sin\alpha} \end{equation}

sleduyushchie formuly vydeleny poluzhirnym shriftom :{}

{\boldmath\begin{equation} \tg\alpha=\frac{\sin\alpha}{\cos\alpha},\quad

\rusmath{ili}\quad \ctg\alpha=\frac{\cos\alpha}{\sin\alpha} \end{equation}}

\textsf{E1to malenp1kii0 primer rublenogo teksta.}

Figure 2: The LWN encoding demo.
Ris. 2: Demonstraci� LWN.
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ðÕÓÔØ X É Y {{ Ä×Á ÍÎÏÇÏÏÂÒÁÚÉÑ, Á 
X É 
Y {{ ÏÔ-
ËÒÙÔÙÅ ÐÏÄÍÎÏÖÅÓÔ×Á ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ × T ∗X É T ∗Y .
íÙ ÐÏËÁÚÙ×ÁÅÍ, ÞÔÏ ÐÒÉ ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÐÒÅÄÐÏ-
ÌÏÖÅÎÉÑÈ ËÏÒÒÅËÔÎÏ ÏÐÒÅÄÅÌÅÎÙ ÆÕÎËÔÏÒÙ �K , 	K
ÉÚ Db(Y ;
Y ) É ÉÚ Db(X ;
X) × D

b(Y,
Y ), ÚÁÄÁÀÝÉÅ
ÜË×É×ÁÌÅÎÔÎÏÓÔÉ ËÁÔÅÇÏÒÉÊ. äÁÌÅÅ, ÅÓÌÉ χ : 
X ∼→
∼→ 
Y {{ ËÏÎÔÁËÔÎÏÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÅ, ÔÏ ÍÙ ÐÏËÁÚÙ-
×ÁÅÍ, ÞÔÏ ÐÏÓÌÅ ÓÕÖÅÎÉÑ ÍÎÏÖÅÓÔ×Á 
X É 
Y ×ÓÅÇÄÁ
ÍÏÖÎÏ, ÉÓÐÏÌØÚÕÑ ÜÔÉ ÑÄÒÁ, ÐÏÓÔÒÏÉÔØ ÜË×É×ÁÌÅÎÔ-
ÎÏÓÔØ Db(X ;
X) ∼→ D

b(Y ;
Y ). ðÕÓÔØ ÔÅÐÅÒØ M {{
ÇÉÐÅÒÐÏ×ÅÒÈÎÏÓÔØ × X , Á N {{ ÇÉÐÅÒÐÏ×ÅÒÈÎÏÓÔØ × Y .
ðÒÅÄÐÏÌÏÖÉÍ, ÞÔÏ ËÏÎÔÁËÔÎÏÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÅ χ ÐÒÅ-
ÏÂÒÁÚÕÅÔ T ∗MX ∩ 
X × T ∗NY ∩ 
Y . åÓÌÉ ÇÒÁÆÉË ÐÒÅ-
ÏÂÒÁÚÏ×ÁÎÉÑ χ ÁÓÓÏÃÉÉÒÏ×ÁÎ Ó ËÏÎÏÒÍÁÌØÎÙÍ ÒÁÓÓÌÏ-
ÅÎÉÅÍ Ë ÎÅËÏÔÏÒÏÊ ÐÏ×ÅÒÈÎÏÓÔÉ S × X × Y É ÅÓÌÉ
× ËÁÞÅÓÔ×Å ÑÄÒÁ K ×ÙÂÒÁÎ ÐÕÞÏË AS , ÔÏ �K(AN ) '
' AM(d) × Db(X ; p), (p ∈ 
X), ÇÄÅ d {{ ÓÄ×ÉÇ, ËÏÔÏÒÙÊ
ÍÙ ×ÙÞÉÓÌÑÅÍ, ÉÓÐÏÌØÚÕÑ ÉÎÄÅËÓ ÉÎÅÒÃÉÉ.

\def\tildeto{\leavevmode\vcenter{\baselineskip0pt\lineskip-.25ex

\ialign{$##$\crcr\hidewidth\sim\hidewidth\crcr\to\crcr}}}

% emulation of AmSTeX symbols

\def\varOmega{\mathit{\Omega}}

\def\varPhi{\mathit{\Phi}}

\def\varPsi{\mathit{\Psi}}

\noindent ðÕÓÔØ $X$ É $Y$"---Ä×Á ÍÎÏÇÏÏÂÒÁÚÉÑ, Á $\varOmega_X$ É $\varOmega_Y$"---

ÏÔËÒÙÔÙÅ ÐÏÄÍÎÏÖÅÓÔ×Á ÓÏÏÔ×ÅÔÓÔ×ÅÎÎÏ × $T^*X$ É $T^*Y$. íÙ ÐÏËÁÚÙ×ÁÅÍ, ÞÔÏ ÐÒÉ

ÓÏÏÔ×ÅÔÓÔ×ÕÀÝÉÈ ÐÒÅÄÐÏÌÏÖÅÎÉÑÈ ËÏÒÒÅËÔÎÏ ÏÐÒÅÄÅÌÅÎÙ ÆÕÎËÔÏÒÙ $\varPhi_K$,

$\varPsi_K$ ÉÚ $\mathbsf D^b(Y;\varOmega_Y)$ É ÉÚ $\mathbsf D^b(X;\varOmega_X)$

× $\mathbsf D^b(Y,\varOmega_Y)$, ÚÁÄÁÀÝÉÅ ÜË×É×ÁÌÅÎÔÎÏÓÔÉ ËÁÔÅÇÏÒÉÊ. äÁÌÅÅ,

ÅÓÌÉ $\chi:\varOmega_X\brkrel{\tildeto} \varOmega_Y$"---ËÏÎÔÁËÔÎÏÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÅ,

ÔÏ ÍÙ ÐÏËÁÚÙ×ÁÅÍ, ÞÔÏ ÐÏÓÌÅ ÓÕÖÅÎÉÑ ÍÎÏÖÅÓÔ×Á $\varOmega_X$ É $\varOmega_Y$

×ÓÅÇÄÁ ÍÏÖÎÏ, ÉÓÐÏÌØÚÕÑ ÜÔÉ ÑÄÒÁ, ÐÏÓÔÒÏÉÔØ ÜË×É×ÁÌÅÎÔÎÏÓÔØ

$\mathbsf D^b(X;\varOmega_X)\brkrel{\tildeto}\mathbsf D^b(Y;\varOmega_Y)$.

ðÕÓÔØ ÔÅÐÅÒØ $M$"--- ÇÉÐÅÒÐÏ×ÅÒÈÎÏÓÔØ × $X$, Á $N$ "--- ÇÉÐÅÒÐÏ×ÅÒÈÎÏÓÔØ × $Y$.

ðÒÅÄÐÏÌÏÖÉÍ, ÞÔÏ ËÏÎÔÁËÔÎÏÅ ÐÒÅÏÂÒÁÚÏ×ÁÎÉÅ $\chi$ ÐÒÅÏÂÒÁÚÕÅÔ $T^*_MX\cap\varOmega_X$

× $T^*_NY\cap \varOmega_Y$. åÓÌÉ ÇÒÁÆÉË ÐÒÅÏÂÒÁÚÏ×ÁÎÉÑ $\chi$ ÁÓÓÏÃÉÉÒÏ×ÁÎ Ó

ËÏÎÏÒÍÁÌØÎÙÍ ÒÁÓÓÌÏÅÎÉÅÍ Ë ÎÅËÏÔÏÒÏÊ ÐÏ×ÅÒÈÎÏÓÔÉ $S$ × $X\times Y$ É ÅÓÌÉ ×

ËÁÞÅÓÔ×Å ÑÄÒÁ $K$ ×ÙÂÒÁÎ ÐÕÞÏË $A_S$, ÔÏ $\varPhi_K(A_N)\simeq A_M(d)$ ×

$\mathbsf D^b(X;p),(p\in\varOmega_X)$, ÇÄÅ $d$"--- ÓÄ×ÉÇ, ËÏÔÏÒÙÊ ÍÙ ×ÙÞÉÓÌÑÅÍ,

ÉÓÐÏÌØÚÕÑ ÉÎÄÅËÓ ÉÎÅÒÃÉÉ.

Figure 3: The math breaks demo.
òÉÓ. 3: äÅÍÏÎÓÔÒÁÃÉÑ ÒÁÚÒÙ×Ï× × ÆÏÒÍÕÌÁÈ.


