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HTML-Bepcun npenpunros UIIM, nosryuyeHHbIE
KoOHBeprTanuen u3 popmara MS Word

A.A. Bopoones', P.JO. CkopusikoBa'
I UTIM um. M.B. Kenovuua PAH

AHHoTaumsA. B mocnennue roasl Bce Oosiee HMIMPOKOE PaclpoCTpaHEHHE
MOJTy4YaeT MPEeICTaBIICHNE MOTHBIX TEKCTOB HAy4HBIX cTateit B popmare HTML,
obnanaromeM Ui OHJIAWH-TTyOIUKAIi PSIOM MPEUMYIIECTB 10 CPABHEHUIO C
TPagUIIMOHHO ucTob3yemMbiM (hopmaTom PDF 3a cuer umeromuxcst B Hem OoJiee
pPa3BUTBIX  CPEACTB  JUISl  CTPYKTypH3allMd  MaTepuana, BCTpauBaHUs
MYJbTUMEAUIMHOIO KOHTEHTa U pealn3aliil pa3HOro pojia MHTEPAKTUBHBIX U
IUHAMHYECKHX BO3MOXHOCTEeW. B pabore mpencraBieHa anbda-Bepcus
KoHBepTepa pykonuceid npenpuaToB UTIM um. M.B. Kenaeima u3 dpopmata MS
Word B popmar HTML, pazpabatsiBaemoro c rensto nonyueHust HTML-sepcwuii
MPENPUHTOB, pealu3yIOUMX MpeuMyliecTBa 3Toro ¢opmara. Kouseprep,
OCHOBAHHBIM Ha MCHOJIb30BAHUU IMOJb30BATEIBCKUX CTHJICH, BBIICISIET
CTPYKTYPHBIE 3JIEMEHTHI MPENPUHTOB, COOTBETCTBYIOIME AeMeHTam JATS —
NISO-cranmapra  XML-npencraBnenuss  HayuHbIX — crareid.  OmnucaHsbl
WHTEPAKTUBHBIE BO3MOXHOCTH TnonydeHHbIx HTML-Bepcuii: oToBcrogy
JOCTYITHOE OTJIaBJICHUE, BCIUIBIBAIOIINE TOJCKA3KU IJs (QOpMYJ, TEOpeM,
oubnuorpadum u np., aganTanus 1moj MoOWIbHBIE ycTpoilcTBa. Ha Texymumii
MOMEHT ab(a-Bepcusi KOHBEpTEpa YCIEUTHO ampoOMpoBaHA HAa HECKOIBKHX
npenpuHTax. [lnmanupyercs ero nanbHeilee pa3BUTHE, BKIIIOYAs MOAJEPKKY
HOBBIX CTPYKTYPHBIX 3JIEMEHTOB, U pACIIMPEHHUE BO3MOXKHOCTEH 3a CYET
nobasnienus mpeoOpaszoBanus nomydeHHoro HTML-tipeacrasnenus B hpopmar
JATS XML.

Kuarwuensble ciioBa: HTML-Bepcust )KypHalbHOM cTaThu, npenpudtsl UM
uM. M.B. Kenzpia, npeo6pazoBanue popmaToB HayuHbIx crareii, JATS XML

HTML versions of KIAM preprints obtained
by conversion from MS Word format

A.A. Vorobyov', R.Y. Skornyakova'

I Keldysh Institute of Applied Mathematics

Abstract. In recent years, the presentation of full-text scientific articles in
HTML has become increasingly common. HTML has some advantages for
online publications compared to the traditional PDF format, due to its more
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advanced tools for structuring material, embedding multimedia content, and
implementing various interactive and dynamic features. This paper presents an
alpha version of a converter for Keldysh Institute of Applied Mathematics'
preprint manuscripts from MS Word to HTML. The converter is designed to
produce HTML versions of preprints that realize the advantages of this format.
The converter, based on custom MS Word styles, identifies structural elements
of preprints that correspond to elements of JATS — the NISO standard for XML
representation of scientific articles. The interactive features of the resulting
HTML versions are described, including a table of contents accessible from
anywhere on the webpage, tooltips for formulas, theorems, bibliographies, and
more, and adaptation for mobile devices. Currently, the alpha version of the
converter has been successfully tested on several preprints. Its further
development is planned, including support for new structural elements and
expansion of capabilities by adding the ability to convert the resulting HTML
into JATS XML format.

Keywords: journal article HTML-version, KIAM preprints, conversion of
scholarly article formats, JATS XML

B nocnennue ronpl oHnaitH-GopMar cTan JOMUHUPYIOIIUM ISl HAYYHBIX
KypHaJIOB, oOecrneunBas Oosee A(PEKTUBHOE PACHPOCTpPAHEHUE HAYYHOM
uadopmaruu. JKXypHansl Ha OHJAWH-TUIATGOpPMAx MPEAOCTABISIOT TOJHBIC
TEKCThl CTaTe€l [JIsi OTKPBITOrO JIOCTyla WM HAa KOMMEpPYECKOW OCHOBE.
TpanuiMoHHO TOJHBIE TEKCTHI MpenoctaBisitorcs B dopmare PDF, ommako
3HAUUTENbHAS YacTh HAYYHBIX KYpPHAJOB, OCOOCHHO JXYPHAJIBI C OTKPBITHIM
JOCTYTIOM, TPEIOCTABIISIFOT TIOJIHBIE TEKCThI Takke U B opmate HTML, 6omnee
noaxoasimuM s npencrasienus uHdopmanuu B Cetn. B pabortax [1, 2]
NoAPOOHO H3JIOKEHBlI MPEUMYIECTBA U HEAOCTaTKU o0oux (opMaroB mJis
Hay4uHbIX myOnukanuid. OcHoBHbIE npenmyniecta HTML

— B JIy4lllell CTPYKTypH3allMd MaTepuaja, 4YTO IO03BOJsIeT ObIcTpee
OPUEHTUPOBATHCS B HEM U HaXOAUTh HY)KHBIM KOHTEHT;

— B BO3MOXHOCTH aJanTalluy MOJ1 pa3JInuHbIe pa3Mepbl IKPaHa;

— B TMpenocTaBisieMol Opay3epaMyd BO3MOXKHOCTH aBTOMAaTHYECKOTO
NEPEBOJIa HA IPYTUE SA3bIKH;

— B HaIM4uu (PopMaTOB MacIITAOMPyeMOTO MpeACTaBieHUS (HOpMy,
IIPUTOJTHOTO JIJII MAIIMHHOW 0OpaOOTKHU 1 TTOMCKa;

— M, caMoe€ TJIaBHOE, B IJIy4IIMX CPEACTBAaxX [Jsi BCTpaMBaHUs

MYyJbTUMEIUMHOTO KOHTEHTa M pacliupeHus (QyHKIMOHAJa Pa3HOro poja
UHTEPAKTUBHBIMU U JUHAMHUYECKUMH  BO3MOXHOCTSMHM, TaKMMH  Kak
TUTNIEPCCHUIKY, BCIUIBIBAIOIIME TMOJCKAa3KW, JUHAMUYECKA OOHOBisieMas jaTa
MOCJEAHEN PeIaKIUK B CChUIKE Ha KUBYIO MyOJUKAIUIO U JIP.
[TpeumyiectBo popmara PDF B Hem3amMeHHOCTH MakeTa v (hopMaTUPOBaHUS, OH
Oosiee ynobeH misi ureHus: odaiiH, s 0OMEHa COJAEPKUMBIM CTaTel W s
nevyatv. Hu ogun u3 popmaros PDF nnn HTML Ha naHHbI MOMEHT He 00JagaeT
a0OCOJIIOTHBIM ~ MPEUMYIIECTBOM Tepel JAPYTruM, TO3TOMY H3AaTEIbCTBA
CTaparoTCs MPEIOCTABISATh KOHTEHT B 000MX hopMaTax.
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Eciu nns monyuenus PDF-Bepcun cratbu M3 pyKoOIucH, HaOpaHHOU B
4acTO MCHOJb3yeMOM aBTopaMu penakrope MS Word, umerorcs cTaHaapTHbIe
cpencrea, To i noigyuyeHus HTML-Bepcuu, mno3BOJAmOIIEH peanu30BaTh
npeumyinectsa HTML it HaydyHOM CTaThu, TAKUX CTAaHAAPTHBIX CPEICTB HET.
UtoObl MOXXHO ObUIO peanu3oBaTh mnpeumymiectBa HTML Hamo, 4ToObI
ctpykrypa HTML-nokymeHnTa otpaxkana CTpYKTypy HAy4HOM CTaTbU: B HEM
JOJKHBI ObITh BBIJIETICHBI TAKUE 3JIEMEHThI KaK 3arjiaBue, aBTOPbI, aHHOTAIUS,
OTZIETBHBIC Pa3/eibl ¥ TOPa3iesbl, OudarnorpaduIeCcKuii CIUCOK C OTASTHbHBIMHU
oubnuorpaduuecKuMH CChUIKaMu, (HOPMYITUPOBKU M JOKA3aTEIhCTBA TEOPEM,
CTpOUYHbIe U 0JIOUHbIE (POPMYJIbI; JOJKHBI TaKKe MPUCYTCTBOBATH 3JIEMEHTHI-
KOHTEHHEpHI, cofepxallie PUCYHKH BMECTE C MOJANUCAMHU, TAOJIUIbI BMECTE C
3aronoBkamu u T. 1. B dopmate HTML Takyto CTpyKTypy MOKHO peain30BaTh
C IIOMOUIBIO BJIOKEHHBIX JIPYT B IpyTa 3JIEMEHTOB U IPUCBOEHHBIX UM KJIaCCOB U
aTpuOyTOB, B TO BpeMs Kak B (popmate MS Word moaHOIIEHHBIX BO3MOKHOCTEH
JUIsl ONHKCAaHUS MOAOOHBIX CTPYKTYp HET. YacTUYHO CEMaHTHKy HAay4HOTrO
JIOKyMEHTa MO>XHO BHecTH B Word mpu momoly Mojab30BaTE€IbCKUX CTUJIEH,
BBE/IsSl TAKME CTUJIM KaK « AHHOTauus», «bubnuorpaduyeckas ccbuika U T.1., HO
BO3MOYKHOCTH JIJIsl peajn3alii uepapXuyeckux cTpykryp B Word orpaHueHHBI.
MO0>kHO ¢ MOMONIBIO NMOJIB30BATEIBCKOTI0 CTUIISA «DOpMyIia» MOMETUTH ad3al], Kak
COOTBETCTBYIOIIHI 0JI0OUHOI (opMmylie, HO OTMETUTb, YTO ITOT ab3al] BXOJUT B
(GOpMyIIMPOBKY TEOPEMBI C TIOMOILBIO CTHIIS YXKE HENb35, MOCKOJIBKY KaIbli
ab3all MOXET HMETh TOJbKO OJUH CTWib. Kak crienctBue — OTCYTCTBHE
OYEBUHOIO IPOCTOTO AIrOpUTMa NpeoOpa3z0BaHUs HAYYHOH cTaThu U3 popMaTa
MS Word B Hammexammm o0pa3oM CTpyKTypupoBaHHbIN nokymeHT HTML.
JloronHUTENbHBIE YCHIIUS HEOOXOAUMBI, eciu (popmyssl B gokymeHte Word
npenacrasiensl B popmare MTEF mmpoko ucnons3yemoro pegakropa Gopmyt
MathType. MTEF — st0 nBomunsiii ¢popmart, a popmynsl B nokymenre HTML
JIOJKHBI OBITH TIPE/ICTaBICHBI B MammHounTaeMoM popmare MathML nmn TeX,
JUTsl IpeoOpa3oBaHusl B KOTOPbIA HEOOXOIUM CIIELIHAIBHBIA KOHBEPTED.

B paborax [3, 4] ommcaHbl METOAbl W MPOTPAMMHBIE WHCTPYMEHTHI,
WCIIOJIb3YEMBbIE U31aTesbecTBaMH i noaydyenuss HTML-Bepcun HaydHOM cTaThu
u3 pykomucu B (opmare MS Word. OCHOBHBIM MOAXOIOM SIBJISIETCS TaK
Ha3bIBaeMbld Toaxo7 XML-First, cocTosmuii B npeaBapuTEIbHOM CO3/1aHUU
XML-Bepcuu cTaThi, OTPAKAIOIIEH €€ CTPYKTYpPY, — Yallle BCETO B COOTBETCTBUU
co cranyaproM NISO JATS [5] — ¢ mocaeayronum npeodpazoBaHueM B opMaThl
HTML u PDF. IlpeumyiiecTBo mNpeacTaBieHUs HaydyHOU cratbu B XML-
dbopmare B OTACIIEHUM KOHTEHTa OT €r0 BHU3YaJIbHOIO NPEICTaBIICHUS. ITO
yOpoUIaeT XpaHEHUEe crarel, oOMeH MMM U TpeoOpa3oBaHUE B PA3IUUYHbIC
dbopmatel. XML-Bepcuu MOJHBIX TEKCTOB CTAaTe MOXHO XpaHUThL B 0ase
nanHbix, a HTML-Bepcun nonydars THHAMUYECKH MO 3aIIPOCY, YTO IO3BOJISAET
pu He0O0X0UMOCTH 6e3007e3HeHHO MeHATh MakeT HTML-nokymenTa. OxHako
nosyuenue XML-Bepcun HayuHOU cTtatbu U3 pykomnucu B ¢popmare MS Word
SBJISICTCS HENpOCTOM 3azaded. [IpuumHBI Te ke, 4TO U B Cily4ae IOJy4eHUs
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ctpyktypupoBannoii HTML-Bepcuu, — otrcyrctBue B (opmare MS Word
MOJHOLIEHHBIX CPEICTB [JIsi BBIPAKEHUS CEMAaHTUKU HAyYHOTO JIOKYMEHTa, a
Takke Hainuue Gopmya B 1BouyHOM (opmate. CyliecTBYIOIHME KOHBEPTEPHI
au00 HE MPUTOJHBI JJIsI CTaTed CO CJIOXKHBIM COJEPKUMBIM, JTHOO OO0XOISTCS
noporo. K mocimegHuM OTHOCATCS HIMPOKO HCIOJIB3YEMBIE, B OCHOBHOM
KPYHNHBIMM ~U3JATENbCTBAMH, NPOAYKThl eXtyles [6] kommanum Ineral,
OCHOBaHHbIE Ha NMPUMEHEHUH MOJIb30BaTeNbcKkuX cTuieil MS Word, a taxxke
UCIIOJIB3YIOIIME TEXHOJOTUM HCKYCCTBEHHOIO MHTEIUIEKTa HPOIYKTHI [7]
xomnanuu Ictect. Ilpenmaraercsa taxxke pemenue, B koropom HTML cayxur
IPOMEXKYTOUHBIM (POPMATOM JJIsl HOJYyUEHUsI TEKCTa HAyYHOM cTaThu B opMare
JATS XML, cocrosimiee B mepBOHAYaILHOM MpeodpazoBanuu JokymeHTa Word
B HTML-gokymeHnT c coxpaHeHueM (HOpMaTUPOBAHMS, C TMOCIEAYIOIINM
BHECEHUEM CEMAHTHKH HAy4yHOro JOKyMeHTa ¢ mnomoiibio Word-mogo0Horo
HTML-penakropa, 1ocie 4yero IIPOU3BOIUTCS npeoOpa3oBaHue
HTML-noxkymenta B JATS XML [8]. Onnako koHBeptep [9], ncnoyib3yemblil B
ATOM pelIeHuH, He oaaepxxuBaeT GopmyJbl B popmare pegakropa MathType u
MO3TOMY HE MOJKET OBITh UCIIOIB30BaH ISl HAIIUX MPETPUHTOB.

B urore, nocne aHanuza pblHKa NPOrPaMMHBIX MPOAYKTOB JJIsi CO3[aHUS
HTML-Bepcun Hay4dHOHl CTaThM, OBLIO NPHUHATO pelIeHHue pa3padboTarth
COOCTBEHHBIN KOHBEPTEP, KOTOPHIN ObLI ObI MpUMeHUM K npenpuHTam UM um.
M.B. Kenapima 1 Mor ObI HCTIOJIB30BATHCS B YCIOBUAX MaJICHbKON pegakiuu. K
HACTOSIIIIEMY MOMEHTY pa3paboTaHa anbda-Bepcusi KoHBepTepa. B pabote
IIPEICTABIICHBI PE3YJIBTATHI €70 IPUMEHEHMUS.

1. Peanm3auusi KOHBepTepa

B pab6orax [10,11] onucan moaxona, BHIOpaHHBIA HAMU IS pealn3aluu
KoHBepTepa. Tak ke, kak u B npoaykrax Inera eXtyles [6], MbI ucnoiaszyem
MOJIb30BATEIBCKUE CTUIIH, HO TIpeoOpa3yem pykomnuch B popmate MS Word He B
dopmar JATS XML, a B8 HTML-gokymeHT, CTpyKTypa Hay4HOW CTaThbu B
KOTOPOM BBIJIEISIETCSI C MOMOIIBIO KJIACCOB U aTpUOYTOB, COOTBETCTBYIOILUX
anemeHTam u arpudbyram JATS. Ha mnepBom »srtame mnonydennwsiii HTML-
JOKYMEHT pAacCMaTpUBAECTCS Kak KOHEUYHbIM. B panpHellieM, aHaJIOTUYHO
noaxonay [8], mpenmonaraeTcsi coznaHue koHBepTepa u3 (popmata HTML B
dbopmar JATS XML u opranuzanusi pabotbl ¢ 0a30i JaHHBIX, B KOTOPOM OyIyT
XxpaHuThecsi monydeHHble XML-Bepcun. Ilpu mpeoOpasoBaHnmM pyKOMUCH H3
dbopmara MS Word B popmar HTML mnporie BBISBIATh ONTUOKHA PAaCcCTaHOBKH
ctuieit MS Word, yem nipu HemocpeacTBeHHOM mpeodpazoBanuu B JATS XML,

' Komnanus Wiley Partner Solutions, npuoOpermas kommnanuio Inera,
o0OBsiBUTIA O TpeKpauleHuH pa3paboTKu M MOAAEpPXKKH eXtyles KaK
JUIIEH3WOHHOTO TpojykTa B aBrycte 2026 roma. Bmecto 3toro ona Oyuer
MPEOCTABISATh YCIYTH 110 KOHBEPTAIIMK Hay4YHBIX cTateit u3 popmara MS Word
B popmat JATS XML.
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noCcKoJbKYy  ceMaHTukKy JATS, peanusoBanHyto B HTML-gokymente
MOCPEJICTBOM KJIACCOB M aTpUOYTOB, JIETKO BU3YaJU3UpPOBaTh B Opaysepe mpu
IIOMOIIM KackKamHbelx Tabimiy ctuiaerd CSS. B »sromM, Ha Ham B3IJIM,
MPEUMYIIECTBO HAIIEro MOAXO0Ja MO CpPaBHEHHUIO C MoAXoaoM [6].
[IpenMy1IeCTBO HAIIETO MOAX0/1a IO CPAaBHEHUIO € TTOAXO0A0M [ 8], IIe CEeMaHTHKa
HAay4yHOI'0 JOKYMEHTa BHOCHUTCS IpU nomouw crneuuanmnzuposasHoro HTML-
penakTopa, B TOM, YTO COTPYJIHUK PEAAKIIMHU OCTAeTCs padoTaTh B MPUBBIYHON
s Hero cpene MS Word u He 1o/keH ocBauBaTh HOBbIE HHCTPYMEHTHI.

B ocnoge xouBeptepa npenpunTo UIIM u3 popmara MS Word B popmar
HTML nexur pa3paboTaHHBI aHTIUHCKUM MPOTpaMMUCTOM Maikiom
YunesimMmconom  koHBeprep Mammoth [12], KoTOpeIli  MpemOCTaBISET
BO3MOXXHOCTh HACTPOUKH mpeodpazoBanus u3 popmara .docx B popmar HTML
IpU TOMOIIM TaOJUIIBI COOTBETCTBUS CTHJCH: ab3aily, eIWHBIM 00pa3oM
oTdhopMaTUpPOBAaHHOMY (parMeHTy TeKcTa (run) Wik TabJuIle ¢ ONpPEICICHHBIM
CTHJIEM MOKHO MOCTABUTh B COOTBETCTBUE AJIEMEHT WJIM HA0OP BIOKEHHBIX JIPYT
B Apyra snemenToB HTML c onpenenennsiMu Kiiaccamu U atpuOytamu. Tem
caMmbIM co3maerca ocHoBa g BHeceHuss B HTML-mokymeHT ceMaHTHKW,
oTpaxkarouied CTpykTypy HayuyHoil cratbu. KouBeprep Mammoth He
noajaep>kuBaeT Gopmysibl — sl npeoOpazoBaHus (HOpMyII, COAECPKAIIMXCS B
nokymeHnte MS Word, HamMu OblT HalMCaH OT/AEIbHBII KOHBEPTEP.

2. CtpykrypHbie 3jieMeHThI npenpuaToB UM
U UX pa3MmeTka ctwiasasmMu B MS Word

[TpenpunTsl UIIM HUMEIOT TOBOJIBHO CIIOKHBIA U pa3HOOOPa3HbIN KOHTEHT.
XapakTepHbIM SBIISIETCS HATMYUE OOJIBILIOTO YHCIIA CIOKHBIX (POPMYII, @ TAKKE
MHOXECTB PUCYHKOB M TI'paUKOB, OOBEAMHEHHBIX B Ipynmbl. B Tabnume 1
MIPEACTABJICHBI BCTPETUBIIKMECS HaM Ha JAHHBIII MOMEHT CTPYKTYPHbIE 3JIEMEHTHI
IOPENPUHTOB U COOTBETCTBYIOIIME UM 3JIeMEHThI U aTpuOyThl JATS.

Tabnuya 1
CrpykrypHbie 3jieMeHThI npenpuaTos UM
DJIeMEHT NpenpUHTa OnemeHnt JATS ATtpubyt JATS
TurtyabHas yacThb <front>
3arnaBue <article-title>
ABTOD <contrib> contrib-type="author"
AHHOTAIIUSA <abstract>
KitoueBsie cioBa <kwd-group>
3arjaBHue Ha aHVIMMCKOM <trans-title> xml:lang="en"
. : contrib-type="author"
ABTOp Ha aHTJIUICKOM <contrib> P " ! "
xml:lang="en
AHHOTAILIMHU HA aHTJIUHCKOM <trans-abstract> xml:lang="en"
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DJIEMEHT NPENPUHTA

Onemedt JATS

Atpubyt JATS

KroueBble cioBa Ha

<kwd-group>

xml:lang="en"

AHTJINUCKOM
Csenenus o )
A <funding-statement>
(dbuHaHCUPOBAaHUU
OcHOBHOe co/iep:KaHue <body>
Paznen <sec>
3aroJioBoK (pasaesa )
(pasnena, <title>
TaOJIUIIBI, PUCYHKA. . .)
Ao03arg <p>
BayrpucrpokoBas C .
yTpucip <inline-formula>
dbopmyna

OTtaenbHO cTosIILAs
(6mounas) Gopmyna
(MOKeT BKJIFOYATh METKY —
HOMEp (HOpPMYIIbI)

<disp-formula>

Mertka (HOMEpP) — MOXKET
OTHOCHTBCS K pasnieny,
dbopmyie, Tabauie,
PHUCYHKY,
oubmorpaduyecKoi
CCBIIKE U JIp.

<label>

['pynna dpopmyn (BKItOUaeT
HECKOJILKO (hOPMYJI, MOXKET
MMETh CBOIO METKY)

<disp-formula-group>

BnayTtpurekcroBas ccplika

ref-type — TUII CChUIKH

(Ha hopmyny, TabnHILy, <xref>
Ha YTO CChUIAETCS
ajieMeHT Oubauorpadumu...) ( )
Cnucok <list>

DJIeMEHT CITUCKA

<list-item>

Konretinep miis TaOmuiibt
(BKJIFOYAET KOHTEUHED st
TEKCTOBOTO OMUCAHUS U
camy TaOJIuILy)

<table-wrap>

KonTtennep nis TeKCTOBOTrO
OMHCaHUs 00BEKTa

<caption>
(BKJIFOYAET METKY U
3aroJI0BOK)
Tabmura <table>
KonTrelinep aiist cTpok
b ot C1p <thead>

3aroJIOBKa TaOJIUIIbI
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DJIEMEHT NPENPUHTA

Onemedt JATS

Atpubyt JATS

Sldelika B 3ar0JIOBKE
TaOIUIIBI

<th>

Konrelinep niis
n300paxeHust (BKJIIOYaeT

n300paxKeHne U KOHTEeIHep
JUIsL TEKCTOBOTO OTICAHUS —

MOIPUCYHOUYHYIO OJIHKCH)

<ﬁg>

N3006paxenue

<graphic>

Konrelinep nis
COJIEP’)KUMOTO BHE
OCHOBHOTO TIOTOKA TEKCTa
(ucronb3yeTcs s
HEOOJIBIIINX PUCYHKOB,
KOTOpBIE 00TEKAET TEKCT)

<boxed-text>

Kontennep i rpynmsl
M300pakeHHI (BKITIOYAET
HAaOOp KOHTEHHEPOB ISt
U300pakKeHH U KOHTEHHEp
JUISL TEKCTOBOTO OIMCAHUS
BCEU IPYIIIbI — MOAINUCH
101 BCEW IPYIION)

<fig-group>

content-type =
Teopema <statement>
p "Theorem"
content-type =
JlemMma <statement> " yp"
Lemma
JloKa3aTenpCcTBO <statement> content-type = "Proof"
CnpaBoyHas yacTh <back>
['pynma cHOCOK (BK/IIOUAET
by ( <fn-group>
OT/ICJIbHBIE CHOCKH )
CHocka <fn>
I'moccapuii (BKarO4aeT
pui ( . <glossary>
CIIMCOK COKpAICHH)
: list-content =
Cnucox cokpalieHui <def-list> ..
pattt "abbreviations"
bubnuorpaduueckuit
CITUCOK (BKJIIOYAET
3aroJIOBOK U OTAEJILHBIE <ref-list>
oubimorpaduueckue
CCBUIKH)
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DJIEMEHT NpPENpUHTA OnemeHT JATS Atpubyt JATS

bubnuorpaduueckas
CChUIKA (BKJIIOYAET METKHU U <ref>
TEKCT CCHUIKH)

Texct 6ubmmorpaduaeckoit
CCBIJIKU

<mixed-citation>

YToOb! BBIIEAUTH 3TH CTPYKTYPHBIE JIEMEHTHI Mbl B IokyMeHTe MS Word
ucnoias3yem 37 cruned ab3alleB M CHUMBOJIOB W TpHU CTWJsA Tabmwui. 35 u3
UCIOJIb3YEMBIX CTHJIEH a03alleB M CUMBOJIOB IIPEACTABIIEHBI B rajlepee CTHIICH
(puc. 1); He npexacTaBieHsl 1Ba — « TEKCT CHOCKW», KOTOPBIA MPUMEHSETCS IO
YMOJYaHUIO TIpu BcTaBke cHocku, u «MTDisplayEquation», KoTopbIit
ucnonp3yeT sl Onmouneix ¢opmyn rtwiaruH MathType. Cruwnu  Tabnun
NPUMEHSIOTCS B TE€X CydasX, Korja TaOJuIlbl MCIIOJIb30BAIMCH aBTOPAMHU TS
dbopmatupoBanus Ghopmyd, Tpynn GOpPMyI U TPYII PUCYHKOB, YTOOBI OTIUYATH
dbopmatupyromme Tabauilbl OT COOCTBEHHO TaOJIHII.

AaboBe AaB6B, AabéB, AaboBr Aab6Br Aab6Br AaboBr AaboB

M Tagnuyb ABTOp AsTop aHrn  AdHoT anrn Andotaums  [pynna d.. Joxkaz 3arn aurn
AabG6lI Aab6B AaboB AabGI AaboBr AabGBr 4aboBs AabGB:
3arn cokp  3arnTab 3arnaewe 3arcnoeo.. Knwodvawrn  Knwodessie  Slemma  Surepary..
AaboBr AabOBr AabOBr Aab0Br Aab0Br AaboBr Aab0oBr AaboB:
TOBbiun.. [Mogpuc.. [(logpucy.. Pucwmaneii  Pucynok Teopema DuHaHC Dopryna
AaboBr AabOBr | AabGBr| AabOB: Aab0OBr AabOBr
(M) (r.M) (pwc. M) (Taé M) (Teop M) [M] Label MoWrap
AaB6B, AaboBr
TH 3aronoeo.. T ABsay c..

A4 Co3gate CTHAB
f¢  Quwctute hopmar

M4, DpumennTs crunu...

Puc. 1. I'anepes ctuiieit ab3a1ieB 1 CUMBOJIOB

Astopsl npenpurToB MUIIM, kak npaBuio, HE UCHOJIb3YIOT BCTPOECHHBIE B
MS Word cpenctBa asis aBTOMaTHYECKOW Hymepamuu OOBEKTOB W CO3JIaHMUS
IIEPEKPECTHBIX CCBUIOK, TOCKOJIBKY aBTOMATHUYECKHM CO3JAHHBIE CCBUIKH
HAYMHAIOTCA C TMPOMUCHOM OYKBBI, a MPOCTasl 3aMeHa MPOMUCHON OyKBBI Ha
CTPOYHYIO HE CpadaThIBa€T — HYXHBI CICIMAJIbHBIE YCUJIUS, YTOOBl 3aMEHHUTD
MponucHyto OykBy cTpouHoil. Kpome Ttoro, konBeprep Mammoth, xoTs u
JCKJIApUPYET TMOMNJECPKKY TEPEKPECTHBIX CCHUIOK, HAa MPAKTUKE BBIAAECT
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HEKOPPEKTHBIN pe3ynbTaT. [[03TOMYy MBI TOKE HE UCMOJIb3yeM aBTOMAaTHYECKYIO
HyMepaluio, a mid o(OpMIIEHHS TEPEKPECTHBIX CChUIOK IMPUMEHSEM
cIieliMaibHbIe CUMBOJIbHBIE cTUIIU. HoMepa (MeTkn) hopMyI1, pUCYHKOB, TaOJIHII,
TEOPEM U JPYTUX 00BEKTOB MbI 0(hOpMIIsIeM CUMBOJILHBIM cTUiIEM «Label», a mis
0(OpMJIEHHUS CCHUIKM Ha OOBEKT MCIOJIb3YEM Pa3IMYHbIE CUMBOJIbHBIE CTUIIM B
3aBUCUMOCTH OT THIa 00bEKTa, Ha KOTOPBIN HarnpasiieHa ccblika. Hanmpumep, st
opOopMJICHUSI CCBUIKM Ha PHUCYHOK MpuUMeHseTca cTuiib «(puc. N)», a mid
odopMIIEHUSI CCBHUIKM Ha TEOpPEeMYy HCHOJb3yeTcs cTuiib «(teop N)». UToOBI
pa3MEUEHHbIE CCHUIKM OBUTM BHJHBI B JOKyMeHTe Word, MBI HCHOIb3yeM
useTHble ctriid. Ha BHemHem Bune PDF-Bepcun npernpunaTa 310 HE OTpa)aercs,
MOCKOJIBKY pa3MeTKa mpenpuHTa Jijis npeodpaszoBannsi B HTML npoucxoaut yxe
rociie nojyueHust Jokymenra PDF.

[IBeTHBIC CTUIIM MCIOJB3YIOTCA U JUIsl OhopMIIeHUS (POPMATUPYIOIINX
Tabnui. B ncxonHOM JOKyMEHTE sYeHKH (POpMATUPYIOIIMX TAOJIUI] HE UMEIOT
rpadull. Mpl puMeHsieM K (GOopMaTUPYIONIUM TaOJiHIlaM CTHJIM C I[BETHBIMU
rpaHullaMH, 4TOOBI pa3MeTka Oblia Xopoio BuiHa. I[Ipumep Takoi pazMerku
npuBeAeH Ha pucyHke 2. ['pynnsl hopmyn odopMIIeHb! TaOIUYHBIM CTHIIEM C
3€JICHBIMU TPAHUIIAMU, OJTMHOYHBIE (DOPMYJIBI — C CHHUMH.

ITon rpynmoi wu300pakeHH MBI MOHMMaeM Ha0Op U300pakeHUN,
MMEIOUIUI OOIIYIO MOMUCH U METKU (BO3MOXKHO, C TIOAMUCSIMHU ) ISl KaXKJI0TO U3
n300pakeHnit, BXosumx B Habop. Yamie Bcero Takas rpymnmna ohopmisieTcs
aBTOpaMH Kak TaOJMIla C YEepeayIOIIMMUCS CTPOKAMH: B HEUETHBIX CTPOKaX
MOMENIAIOTCS N300paXKEHHU S, B YETHBIX — METKH C TIOJIMUCSIMH UITU TOJIBKO METKH,
WM, HA00OPOT, B HEUETHBIX CTPOKAX — METKU (BO3MOXKHO, C TIOJIHUCIMH), B
YEeTHBIX — M300pakeHus. B mocrnenHel cTpoke MHOTJA pacroJiaraeTcsi ooIast
noAnuch. st Takux TabIWIl MBI TOXKE MPUMEHSEM CHEIUATbHBIA TaOIUYHBIN
CTUJIb C IIBETHBIMU T'paHuiiaMu (puc. 3).

[Tpu xouBepranuu B HTML Takas Tabnuia mpeoOpasyercs B Habop Guryp,
BJIO’KEHHBIX B OOPaMIISIONTYI0 PUTYpPY-KOHTEHHED.
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|—J'IEE}-| Beras | Hnzai MaKe| Ccmn| Pacce | Peu,er| Bug | Math’ | Acrak | Koncrpykrop | Maxker | mowH Brog ,q_ OBLymi gocTyn

TpPaHHTHBIX YCHOBIIfI 0e3 MOHILKeHIIA I[IOpAdKa CXOOIIMOCTH METOIa I10 BpeMeHI.
rpaHIl"IHI:Te YCIOBHA 331aX0TCH B BILIE

L (DU(0.0) + (W (0.5) =17, (7) (17)
a QUL+ (W (L. =100,
a K03 (HUITHEeHTE BLIOHPAIOTCS CIIeYEONIIM 00pa3oM:
m=1, 1,=0, 7,=U0.0+AU’(0.r+As), (18)
=1, =0, n=ULH+AU_(Lt+Ar),
TOe U], — IIPOH3BOIHAA TOYHOTO pellleH s I INTOTHOCTH H3TyIeHH .

4. PasHocTHaAA cxeMa /11 ypaBHeHHs JHeprum.
HTepannoHHBbIN Opoilecc
VpaBHeHIe GanaHca SHepri (1 1) HHTeTpHpYyeTcs M0 BpeMeHII IPIT IIOMOIITI TOTO JKe

MeTo1a Pyare—KyTTH ( 16), ITO I OJHOTPYIINOBAA CHCTEMA YpaBHeHI
xBaz@gy3mi (9). ng HaxoKIeHHA Y3IIOBEIX 3HAYSHNIT TeMIIepaTypsl T, H

CPEHIX 3HAYCHINT TeMIIepaTypPhl 110 Adeiike

= |T T{x, fdx

|

Ha HOBOM CJI0e 10 BpeMeHH HeoOXO0AHMO OpraHI20BaTh HTepallIoHHEII] Mporece Ha
KasEroii 13 cramrit MeToga PyHre—KyTTEl, KOTOpPEIE MOTYT OBITE CBEI€HE K
TICTIONB30BAHIIO HEABHOTO MeToa Jiinepa B Biie

r-r _- - (19)
a* =0 -0,

Af & =F

T-T -= = 20)
GI': I':=_§ F—QE..‘ {

At

1 (o el e S E o T i QP,: @) n -T: el e [-TT = U ahE
0p=0x(5™), a TaKKe yuTeHO (12).

PaccmoTpim crioco® mIHeapH3alH BelIITHH, BXOIIIIHNX B IPAaBYIO JacThk
ypapHeHMHI (19, 20), Ha opuMepe ypaBHeHI (19). ByIeM OIIycKaThb
TIpOCTPAaHCTBEHHE] HHIEKC, TAK KaK OH OITHAKOB /I BCeX BeMITIIH, BXOIAMHX B
(19, 20). IIycTe § — HOMep HIepalui, Tor1a

i e i o e e s i e
K’g-') =T LIRS (T Yol gt 1}), QE) =05 1o T2 -(T{ ) _ s 1)) :
r-ri ar |p_p~
VpasHeHne (19) IpuMeT B
R ., ED e (21)
2 ! - (5-1) . 1 r .
a il =(&U—0p) | ﬁU_ 0 ] (T” _I;(‘_l}) .
At N i \eT 4T ),
CTpaHuua 7 w3 14 Cnoso 4 13 3164 [IE PYCCKIIA @ % - ] + 1008

Puc. 2. [TpuMep pa3MeTKH CTpaHUIIbI
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Maiin |'naﬂr| Berae | Nwzai | Make | Ccmn| Pacce | Peu,er| Bug | Math’ | Acrak | Koncrpykrop | Maxker \; MomowH Brog ,q_ OBLymi gocTyn

o
0.0 1 rﬁ 1 1 1 0.0 M 1 1 J

0 2 4 0 x B 0 2 4 3 x 8
A) N, =40, N, =400, At =2 B) N.=120. N, =400, At =2

20pF 20,

1.0 q 1.0 q
o ‘,_"‘
05k e O ?:-,., 05k . A
0.0 U - - 4 0.0 1 4 . |
0 2 4 [ x 8 0 2 4 [ x 8
B) N, =200, N, =400, At =2 T) N, =280, N, =400, Ar =2
20p 20
U L
15+ 15k
100 — 1,00 p—
0 8 :
0.5 . 05F L]
0.0 ! - - 4 00 1 4 . J
0 2 A 0 x 8 0 2 4 3 x 8
) N, =360, N, =400, At =2 E) N, =440, N, =400, At =2

Pue. 5. 3aBHCHMOCTE IUIOTHOCTH H3TydeHIId 0T KOOP/ITHATE! B CTAIIIOHAPHOM
pellleHNH 3a1a4n Pina. 3axkpameHHsle KPYIII — pelleHid B elIbIX TOUKAX, II0JIke

CTpaHuua 18 u3 31 Cnoso 1 13 4294 [IE PYCCKMEA @ @ - ] + 1008

Puc. 3. I'pynina pucyHkoB, opopmIIeHHas: KaK TaOIuIa

3. IlpeoOpa3oBanne MaTeMaTH4YeCKUX (popmy.a

JUist  mpeAcTaBieHUsT MaTeMaTH4ecKuX (GopMyll Mbl  HCHOJIb3YyeEM
pexomenayembii st HTML  dopmar MathML (Mathematics Markup
Language), KOTOpBIA SIBISIETCA CTaHAAPTOM [JISl PA3METKH MaTeMaTH4YEeCKUX
BBIpaKEHUN B BeO-I0KyMeHTax. ABTophl npenpuntoB UIIM s BBoga dopmyn
yarie Bcero ucnonb3ytoT WY SIWY G penakrop MathType, BHyTpennunii popmat
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KoToporo s xpaHeHuss ¢opmyn — MTEF — sBasercs nBOWYHBIM.
PazpaboTannblii HaMu KOHBepTep GopmMys M3BJIEKaeT u3 AokymeHta MS Word
dbopmynel B popmate MTEF u npeobpasyer ux B popmatr MathML ¢ momoristo
cpeacts MathType SDK, 3axaeiicTBys BXojsiiue B IOCTaBKy peaakTopa
MathType TtpancasTopel. Mbl ucnoias3dyem Bepcutro MathType 6.9 — 310
MOCJIEAHSS BEpCHsi ¢ OeCCpouHOn JTUTICH3UCH>.

Tak xe, kak U aBTOpPHI padboThl [13], B KOTOPOM MOAPOOHO HM3IOKEHBI
BONPOCHI KOHBEPTALIMU MaTeMaTH4YeCKUX Gopmyn u3 qokymenta MS Word, mbl
CTOJIKHYJIUCh C HAJTMUMEM OIIMOOK B TpaHcisaTopax B MathML, nposiBistromuxcst
Ha QopMmyJax ¢ BEPXHUMHU M HWKHUMH HHJEKCaMH, a Takke Ha (popmyrnax c
JIBYXypOBHEBbIMH UHAeKkcamu. [Ipu Hammuuu ommbok B MathML Mbl 3ameHsu
atoT hopmat popmarom LaTeX. Ecnm sxe u B LaTeX BcTpeuanuch OMmOKH, MBI
BctaBmsin B HTML-nokymeHT u3oOpakenue. B nanpHeinmeMm 1miaHupyem
PYUHYIO TIpaBKy OIIMOOYHBIX BhIpaxkeHnd MathML, a B KOHeYHOM HTOre —
BHECEHUE UCIIPABIICHUIN B TPAHCISATOPHI.

4. NurepakruBHbie Bo3MO:kHOcTH HTML-Bepcuii npenpuHToB

Brigenenue CTpyKTypHBIX 3JIEMEHTOB mpernpuHTa B JoKymeHte HTML
MO3BOJIMJIO C TOMOIIBIO si3bIKa JavaScript peain3oBaTh HWHTEPAKTHUBHBIC
BO3MOXHOCTH, CO3JaloIIne yao0cTBa i 4uTaTensi, oTcyTcTByronme B PDF-
BEpPCUU:

- OTOBCIOJY JIOCTYITHOE OTJiaBlieHHE (puUc. 4), YTOOBI UNTATENIb MOT JIETKO

NEePEKIII0YaThCA MEXTY pa3JiellaMu;

- THUINEPCCHUIKH BHYTPU TEKCTA Ha POPMYJIbI, TAOJIUIIBI, PUCYHKH, CHOCKH,

TeopemMbl, Ondnuorpaduio, pa3iensl;

- pa3HOTO POJia BCIUIBIBAIOIIUE MOJICKA3KH, BOSHUKAIOIIUE TPU HABEICHUU

MBIIIU HA BHYTPUTEKCTOBYIO TUIIEPCCHUIKY.

Bo BcrmbiBaromieil mojacka3ke Mbl MOKa3bIBAEM IOJHOCTBIO HE TOJIBKO
oubnmorpaduuecKkrue CChbUIKM U CHOCKH, Kak 3TO aenaercs Bo MHorux HTML-
IPEICTABICHUSIX Hay4YHBIX paboT, HO U cojepkumoe hopmyn (Tpynn Ghopmyd)
(puc. 5), TeopeM (puc. 6), pucyHkoB. TabnuIbl, KaK MPaBUIIO, 3aHUMAIOT MHOTO
MeCTa — JJI HUX U JJI pa3fesioB BO BCIUIBIBAOIICH MOACKA3KE MOKAa3bIBACTCA
TOJBKO 3aroyioBoK. Ha Ham B3risi[, HaJMYMe BCIUIBIBAKOLIUX IMOJCKA30K IS
dbopMyn U TEOpeM MOKET CYIIECTBEHHO COKPATUTh BPEMSI UTEHHUS MPENpPUHTA
BBHJIy OTCYTCTBHUS HEOOXOJMMOCTH TIEPEMEIIAThCS IO  COACPIKUMOMY
NpENpUHTa, YTOObl YTOUHUTH, O Y€M UJET peub. BCemibiBaronme NoACKa3Ku AJis
ATUX OOBEKTOB, Ha HAIll B3I, yAOOHEE, YeM JAEMOHCTpalus UX B COCEIHEH
KOJIOHKE, TMOCKOJIbKY IOJICKa3Ka JIETKO yOupaeTcss HEOOJbIIMM JIBUKEHUEM
MBIIIA U HE TPeOyeTcs IOMOTHUTENBHBIX JCHUCTBUI TPH HEOOXOIUMOCTH
00paTUTHCS K OTJIaBJICHUIO.

2 BoJsiee MO3JHAE BEPCHHU HEJOCTYIIHBI M3-3a CAHKIIMMI
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(=) Mucena k Mapey Ha Baze yHusepez X +
C o O 8 NotSecure http://195.200.147.157:81/papersnew/20” B ¥ ¥ Q

2.2. Heeneoosanua kaumama u azponovud Mapca ¢ opdumst

Ha sTanme opOHTAIBHOTO IBIDKEHIM BOKPYT Mapca MKA MOXeT IHCHOIb30BATHCS
AN INCTAHIHOHHBIX HecledoBaHuil armocgepsl o KmIMara, B TOM HICIE
A aHam3a  #gBOeHHii B BepxHelf  aTtMocdepe  Mapca,  CBA3AHHBIX
CO B3aNMOZeliCTBHEM CONHEYHOTO H3MYUEHIM ¢ MapcHaHCKoi MarHNTOCKhepoil.
B kadecTBe HOMIHAIBHOI NpelIaracTca paccMOTpeTs OpONTY, CXOXKyio ¢ padodeil
opbnToii 30H1a «Mapc-3Kenpeccy», — 09eHb BHTAHYTYIO, € BEIcoToll 300 = 10 000 kM
1 HAKIOHeHHeM IpHMepHO 86 rpamycos [28]. Ilpemeccs NHHIN y370B I JIHHHI
ancHy, OKOJIOMApCHAHCKOI opOHTHI, 00yCIOBIeHHAA JHHAMHYECKIM C:KaTHeM Mapca
(/> = 0.002), MO3BONHT B TedeHHe MICCHH HAOMIONATE H3 MepHIEHTpa BCe IMIPOTE

IUTaHETEL

Jma  wmmcerm MKA Kk Mapcy  paccMAaTpHBaeTcs KOMIAKTHBEIL — KOMILIEKC
B3aIMHO-JIOTIONMHONINX IIpHOOPOB, MO3BONAIONNIX HAaOMOIATL MNIAHETY B PasHBIX
INana3oHax CHeKTpa: OT BakyyMHOro yierpagunonera (BY®) 1o OmnkHETO
mHppakpacHoro (ITK). OcHOBOIl KOMIUTIeKca SBISETCS KaMepa, ¢ MOMOIIBIO KOTopoil
NOMYYarT H300paeHNd ILIAHETH! B YETBIPEX CIEKIPANbHBIX JHANA30HaX oT YP
mo IHK: 250, 425, 600, 800 mm. Hanbonee KpHTHYHEBIT pecypc NpH IPOBEIEHIIN
JHCTaHINOHHBIX HCCEIOBAHHII — 3T0 KOMHIeCTBO IepenapaeMoil Ha 3emimo
nadopMalny; TeM He MeHee Inomydenne ¢ MKA  msofpameHmil, mycTeb
11 ¢ yMepeHHBIM YITIOBBIM paspelieHHeM, OyIeT cocoOCTBOBATE PEllIeHHIO MIHPOKOTO
Knacca 3afad HaOMIONeHINA Ce30HHBIX H CHHONTHYECKIX fBIeHHI B aTMocdepe,
BAKHBIX KaK U1 (DYHIaMEHTAIBHBIX HCCIEI0BAHMII KIIMATa, TaK I U1 o0ecede s
6e30MacHOCTH 1 ONTHMINALMNHI OCBOeHHA Mapca (HanmpmMep, JId 3agagH BeIGopa
MecT mocamok). K TaknM aTMocQepHBIM SBISHIEM OOBMHO OTHOCHT MECTHEIS,
perHoHanBHEIE H INMoOanbHEIE NEUIEBEE OYpH, INENOHEl, o0Jaka pasamgHoil
npupogsl. JlaHHEIe, HOMydaeMble ¢ KAMEpPE! alllapara, TAkKe MO3BOIAT HCCIeI0BaTh
CE30HHBIE I HHBIE H3MEHEHHA Ha NOBEPXHOCTH ILIAHETHI, 9T0 OCOOECHHO aKIyalbHO
B MOMAPHEIX I OKONOMNOMAPHEIX obmacTax Mapca [29, 30]. Hamramne Vd-gmmsrpa
250 HM I03BONIEET HCCISIOBATE pacIpe/eNieHHe 030HA B MapcHaHCKoil aTMocdepe.

OmnUCAHHENT SKCIepHMEeHT NPOINOIKNT H IONONHNT AHANOITMHEIE NCCIENOBAHIL,
npoBomiMEle ¢ 2006 roma ¢ momombr Kamepel Mars Color Imager (MARCI)

http://195.200.147.157:81/papers.new/2024/prepd4/prep2024_sdhtmizsecs 2t (MRQO) [31] m ¢ 2021 roma —

Ln

v = ) x

8 v O 6 9

Ornagp/ienne

AmBHOTAIHA
IIpHHATEE B TEKCTE COKPAIEHIT

Bseznenne

. OmmcaHne YHHBEPCATHHOM

MHKporTaThopMer ¢ SPIY

Ilome3nas HArpY3Ka IJIA MAPCHAHCKOH
muEccEE MKA
2.1. To3uMeTpHIECKIIE IICCIET0BAHI
2.2. HeesienoBaHHs KIHMATA
H a3poHOMHE Mapca ¢ 0poHTEI

. Berxog MKA Ha 0T1€THYIO

MEATUIAHETHYIO TPACKTOPIIO

. OnTiMms anuga nep enéra

Ha OKOJIOMapCHAHCKYRO 0pOuTY

. ¥rnosoe nBmkerne MEKA

JUTA YTIPaBIeHHA BEKTOPOM TATI
11 ONITIMHA3AIHI TOKOCHEMA C COMHEUHBIX
Oatapeit

3axmodeHIe

Cricok Imreparypsi

Puc. 4. [Tpumep ornaBineHus
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(UIBTpAmINI) IpPIBEISHEl B

[18]. [Hdapmenme cTpeMiTci K [OCTOAHHOMY, II,

COOTBEICTIBSHHO., CROPOCTII ¢IL‘ETPHHIIII rasa II BOIBI, IIPOINOPHIIOHAIEBHBIE

TpalHeHTy NABIEHI, I 3aBICANNNE OT HIX WIEHHl YPaBHEHINT CTPeMATCHS K HYMIO.
TakrM 00pa3zoM. pellleHIe CTAOIUIIIIPYeTCH, PACTeIUIEHHOCTE BO Beell oOmacTil

9 o OMY Pa3lIOKEHII0 [a30BOTO
i L Sapal - i (pme) +am L ) lorkionenns Temmeparypst
a i —
E{m (1 — Sw)pg} + div (Png) +gg=0, (o) e
i 1M OwPuwEw — Quw)PgEyg — m)psEs Ic. 4, 5 ¢ Tpa@IkaMIl
g im (S + (1 = Su)pgeg) + (1 — m)pgest+ (puc. 4, 5) p
- = -+ = =k an i
div {pﬂ,swv + pgegVy+ P(Vy + Vg)} + divW +q, =0, | mepexoze OT TpexpasHoii
- 1. OH CBA3aH C TEPEXOIOM
W = — {m (Spru+ (1 — Sp)Ag) + (1 — m)As}VT. (12)

meifca QyHKIIIe TaBIeHI,
K crcteMe (9)—(12), B KoTopoll TeMIepaTypa ABIAETCA He3aBIICIIMOIl MepeMeHHOIT.
Bonee gneTansHO 3T0 [OKAazaHO Ha pIc. 6, IIe IpeICcTaBIeHa 3aBICHMOCTE
TeMOEpaTypsl OT JABISHIA B pa3zHEle MOMEHTH BpeMeHIl. Ha »>THX rpadikax
BRIIETAIOTCA IBa VIacTKa, OIIH I3 KOTOPEIX COOTBETCTBYeT 3aBICIMOCTII (7),

a Ipyroif — caydare OTCYTCTBIIA 3TOIl QYHKIIIOHATBHOII 3aBHCIIMOCTIL.

——"=9000

=000

(= 1000 .

t=2000c

— “"“'---..,_L_lf

o ——
1= 12000¢

Puc. 4. Pacnpedenenue memnepamypel 014 momenmoe spemenu 5300, 1000, 2000, 6000,
9000, 12000 c.

Puc. 5. BerubiBaromas mojackaska — CUCTEMa ypaBHEHHU M
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C Had4a, B urore
TIPHXO Teopema 2. 1) Gy(r, s) HENpepsieHa & keadpame [rg, r,]:*.

2) Mpu PUKCUPOBAHHOM 5 € [rg, 1] BYHKUUA TPuHE G,(r, s) KaK QyHKYUS 0m

r ydosnemeopAem 00HOPOAHBIM 2paHUMHbIM yecnoguam

Gplre,s) = Gp(ri,s) =0 u e cmonfuys AenAOMCA Ha [ro,s) U (s 7] 42)
peleHuAMU 00HOpOOHO20 ypasHeHURA (a) us (36).

3) Beiody & [ro, 1'1]2"‘.'[: CYLECMEYm HenpepbigHele Yacmubie nNpou3sodHble

Iae G, fdr, 8°G,/0r KOomopole ¢ MPEy2oNbHUKOS AL HENPEPLIBHO
nMpodonxarmes Ha anasHyr duazoHans, Npu4ém Oma npodonxeHuld uveem
Mecmo gropmMyna

G
G oG 1
® @ = :
= (r+0,r) — — (r—U,r]:;A y TpET=Ty 43)
4) fina gyHKUUU (40) UMEeom Mecmo opmMysl
[ 8G, 1 [ oG
w(r) = s)ds, u"rz—Al'r-Ff ¥ g(s)ds, (41
Haome )= [ ees(ds, W)= 2ate)+ [ ot es @ |
Ty Ta
Uy, — 1 (39) —
npuyémM nodseiHmezpansHsie QyHKUUU CYMMUDYeMbI.
(43). 1 10pdIrM
i 8) OmoGpaweHue Calro,r1] — C2[ro,r1],  g(s) = uy(r), 3adasaemoe B i

popmynod, aensemca Ouexuuel, obpamHad k xomopold onpedensemcs
oroOpa  gopmynoi uy, — Ay(D)u, = g

113 TeopeMbl 2 HeTPYIOHO BBIBECTII CIEIVIONIIE cBOficTBA 4X4 MaTpIMHOIl (YHKINIII
I'pura G(7, 8) 1 Kpaepoil 3aaqi (31 ), onpexensemoii popmymoii (34 ), codpaHHEIe

B CIEIYIOMETT TeopeMe.
: 3 2
Teopema 3. 1) G(r, 8) HenpepuieHa e keadpame [rg,T1]".

2) Ipu urcupoeantom 8 € [ro,T1| @yuxyua Tpuna G(r,8) xax dyuxyua om T

yooeiemeopaem 00HOPOOHBIM ZpaHuuHbiM yeioeuau G(ro,8) = G(r1,8) =0, a e

Puc. 6. BenbiBaromasi mojickaska — pOpMyIHMpOBKa TEOPEMBI

XOTs 711 aBTOPOB CYIIECTBYIOT MIA0JOH U MHCTPYKIHS MO OPOPMIICHUIO
npenpuHToB B MS Word [14], oHM HOCSAT peKOMEHIaTeNIbHBINA XapaKTep U JaJICKO
HE BCE aBTOpbl UM CleIyloT. B dyacTHOocTH, HE Bce aBTOPHI HMCIOJIB3YIOT
PEKOMEHIyeMblii BaHKYBEpPCKUH CTHIb OQOpMIICHUsS OuOIHOrpapuueckux
CCBUIOK, HEKOTOPBIC HCIIOIB3YIOT TapBapACKUN CTUJIb WM €ro mojodue. Mur
CTapajKicCh MOJCPKUBATh TaKHe CTHIM B THIIEPCChUIKAX Ha Oubimorpaduio u
BCILIBIBAIOIIMX MOJICKa3Kax (puc. 7).
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Konecuuuenxo, 2015, 2016, 2018ae 2019 Kolesnichenko, Marov, 2013;
Kolesnichenko, Chetverushkin, 2013; Kolesnichenko, 2014, 2017).

Abe S. Nonadditive generalization of the quantum Kullback-Leibler
Cpemnn MHOXKECTBA | divergence for measuring the degree of purification // Physical Review BIE

A 2003. V.68 Ne 3.id. 032302.

KBAHTOBEIC CIICTEME III1

Teammica Sq( lﬁ} ( Wi gbe 5._ anntum g-divergence // Physica A: Statistical Mechanics and it
its Applications. 2004. V. 344 Ne 3 P. 359-363.

S M RO Abe 5. Geometric effect in nonequilibrium guantum thermodynamics b4

HumwcoH, Yauz, //Physica A- Statistical Mechanics and its Applications. 2008. V. 372. T

MHOTOYICTEHHBIe H( e 2. P 387-392. s

(cMm. Abe, Rajagopal, 2000, 2003; Abe,_ 2003, 2004, 2006). B ux =micne, oXHOII

I3 BAaXAHEBIX, ABIACTCA HPOEHE};{E MOOSIIIPpOBAHIIA PeakIIIIl KBAHTOBOIT CIICTEMEI

Ha MexXaHIMecKoe BO3MYVIINEHIle, Hapyllawllee paBHOBecHe (3yvoapees 1971;
3voapes u dp., 2002). TIpin4iHOIl 3TIX BO3MYIIEHINT MOKET OBITH IUII COBepIIasMas
HaJl clicTeMoil paboTta, d9epe3 I13MeHeHIIe eé o0beMa, ILTI B3alMoIeiicTBIIe ¢ IPYTIIMII
agcamMOmaMil  (oOmajaroIIIMII  Jpyroil  TemIeparypoll I XIMIIYeCKIM
NOTeHINAToM), IUIN, HAaKOHell, BKJIIYEHIlE BHEIIHIX I[Ioneil, HemocpeICTBEHHO
JelICTBYIOIIIIX HAa YACTIIEI CIICTeMBl. JTOT MOCHeIHIII ciaydail HeoOpaTIIMEBIX
IPOLECCOB,  BBI3BAHHBIX  MEXAHIYECKIIMII  BO3MVILEHIAMIL,  paccMOIpeH
B HacTosmleil padote.

MexaHm4geckie BOZMYIICHILA MOEHO NIOTHOCTERD QIIIICATE nodaBIeHIIEM
K paBHOBECHOMY TaMILUIETOHIIAHY #¢ KBAaHTOBOIT CICTEMEI COOTBETCTBYIOIIETO

oleparopa 3HeprHl  BO3MYILESHHA J%{,ﬂ(t). 3ABHCHILEIO  OT B[JEMEHIID.
Mikpockonideckasd TeopId MIHelTHoIl peakinn aHcaMOIg KIacCHIecKIX KBAHTOBBIX
cicteM OOBMMHO pa3padaTblBaeTcs [OBYMsS cIlocoOaMIl: 10O C IICIIOIB30BaHIIEM
3anazgelBaromnxX  ¢yHkmii  I'prHa  (cM.,  Haopumep,  3ybapes, 1971;
3voapes u dp., 2002), mudo metomoM Kybo, ¢ mnoMompr QYHKIIINT OTKIIKA

11 penakcauun ( Kubo, 1957 Kubo u dp., 1957). Metog Kybo ocHOBaH Ha KBAaHTOBOM

Puc. 7. BecnbiBaromas mojickaska — Oubanorpaguyeckue CChUIKU

OnucaHHbIE UHTEPAKTUBHBIC BOZMOXXHOCTH PEATM30BAHBI U B MOOMIBHON
BEPCHUU: OTJIABJICHUE MOSBIISICTCS IIPU HAKATUU HAa KHOTIKY «raMOyprep» (puc. 8),
a BCIUIBIBAIOINIAS MOJICKA3Ka — NPH JJIUTEILHOM HAXaTUU Ha BHYTPUTEKCTOBYIO
TUIIEPCCHUIKY (puc. 9).
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B R = .081% M 16:05
MpenpuHTbl UMM MM.M.B.KenAhILuaH

Ors1aB/IeHHe

AHHOTALIHAI
1. BBeyieHue
2. IlocTaHOBKa 3a/1ayn

3. ITocTpoeHHe CXeMEI
J1JI OTHOTPYIIIIOBOI CUCTEMEI
ypaBHeHHH KBasuAu$Pysuu

4, PasHocTHas cxeMa
171 YpaBHEHUS 9HEePTHH.
HTepaliliOHHBIA IIPOIeCC

| 5. AHasmTHYECKHE TeCThI
6. 3aKII0OYeHHe
JluTepatypa

T S ——
IlepeMeHHOH BEIOepeM B BHJe

D =1/3+0.01(x — 0.5) Tpassie

YacTH CHCTeMEI YpaBHeHHH (9)

IOJIy4HM 110 GopMyJIaM

10U oW
Qp = Cat(;zagj +wpU,
1 oW DU
ST g TRl

(23)
Qw

Puc. 8. OrnaBnenue B MOOMIILHON BEpCUU
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Ee - B B =l 76% W 16:40
¢ MpenpuHTbl UMM uM.M.B.KennblmaH

'

Pa3sMepHOCTh 3a/la4¥ O4YeHb BeJIMKa.

CJI05KHOCTE PenIieHyud ypaBHEeHHA IIepeHoCa
H3JIYIEHHA OIIPpee/AeTCA TakKyKe TEM, UTO

191, o, o joM
H o THgy THW =LY ()
oo 1
3 % = f [ &L, — IPdvdp.  (2)
B 0 -1 ma

ypaBHeHHd (1-2), Hava/JIbHbIe U ITPaHHUYHEIe
ycs10BU4 (4) HPUMYT BH]L

1 01?7 orr

o TFras T ki = wlpIp), ()
d r &
E:
Ci /Z(ﬁﬂﬂ — K5I8 dp. (6)
1 p=1

I‘U(:E,O,,J,) = W)(wa#), rp=1.,P
IP(z,0, 1), g = ¢f(t,p) IPE  p >0,  (7)

IP(2,0,p) |, = S7 (8, u) IPH 1 <0,
T("E: 0) — -T,z'n(a:): (8)

e p — HOMEp IPYIIIEL,

Vpey Vp+1
IP(z,t, 1) = [ I(z,t,p,v)dv, I%/(T)= / IPYT, v)dv

Yo

Vpt Vpi

Puc. 9. BcubiBaroias mojickaska B MOOUJILHON BEpCUH

3axjIrouenue

B aBrycte 2025 roma Hadanmoch BHeApeHHE ainbh(ha-Bepcuu KOHBEpTEpa
npenpunToB UIIM u3 popmara MS Word B popmar HTML. Ha nannsiit MOMEHT
KOHBEPTUPOBAHO 11 OpernpuHTOB, 7  pa3MeuleHbl  Ha  caiiTe
(https://keldysh.ru/papers/2019/prep19/prep2019 19.html,
https://keldysh.ru/papers/2019/prep21/prep2019 21.html,
https://keldysh.ru/papers/2019/prep22/prep2019 22 html,
https://keldysh.ru/papers/2019/prep26/prep2019 26.html,
https://keldysh.ru/papers/2023/prep25/prep2023 25 .html,
https://keldysh.ru/papers/2024/prep37/prep2024 37.html,
https://keldysh.ru/papers/2024/prep44/prep2024 44.html), octanbHbie TpeOYIOT
corjacoBaHus ¢ aBTopamu. [lmanupyem B TeUeHHE roJ1a MOCTaBUTh KOHBEPTAIIUIO
Ha MOTOK, JJopabaThiBasi KOHBEPTEP U BKIFOUAS 0 MEPE HEOOXOUMOCTH HOBBIC
CTPYKTYpHBIC JIeMeHTHI. B mmanax taxke qopadoTtka kouBeprepa B JATS XML.
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/[ Tpymel 5-i  MexnayHapoaHoil koHdepenuuun «lIpoekTrupoBanue
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. Standardized Markup for Journal Articles: Journal Article Tag Suite (JATS)
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Inera JATS Solutions. — https://www.inera.com/jats-solutions/

Ictect Intelligent Content for Journals. — https://ictect.com/JATS-XML
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Proceedings of Journal Article Tag Suite Conference (JATS-Con), Bethesda
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