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AHHOTAIIUSA

AHHOTAIUS - 9TO KpaTKas XapaKTepUCTHKA COJEPKAHUS KYypCOBOM padOTHI.

OHa cofiep>KUT OTBETHI Ha BOIIPOCHI:
+ KaxoB 00bekT uccienoBanus?
* Yro uccnenyerca?
» KaxoB meton uccnenoBanus?
+ KaxoB quana3on u3mMeHsieMbIX TapaMeTpoB?
* Y10 ynanoch BBISICHUTH UM YCTAHOBUTH?
* B 4yem HOBU3HA pabOTHI?

® CI[CJ'I&H JIX1 aHaJIn3 HOFpCIHHOCTeﬁ H KAaKOBBI IIPUYMHBI BO3MOKHBIX OHIHN-

00K?
 JIns kakux obnacteil 3HaHUW MOTYT OBITh MOJIE3HBI PE3YJIBTAThI?”

3nech u ganee MUTUpYrTCs ~TpeboBaHMs K COASPIKaHUIO U O(DOPMIICHUIO KyP-
coBOM paboTHI”:
http://www.phys.nsu.ru/main/index.php/main/news/652-2016-03-01-news-kursovye

KunroueBbie cinoBa: ®u3rka mia3Mbl, YUCIEHHOE MojienpoBanne, IATEX 2


http://www.phys.nsu.ru/main/index.php/main/news/652-2016-03-01-news-kursovye
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CokpameHusi 1 0003HAYEHUS]

1. PIC — particle-in-cell (4acTuiipl B siueiike)
2. T'JIJT — razonuHaMu4ecKas JIOBYIIIKa

3. I'OJI — rodpupoBaHHasi OTKpbITas JIOBYIIIKA



BBenenue

Bo BBCACHHH OTPAXKAKOTCA CIICAYIOMNE OCHOBHBIC MOMCHTREI!

obmast hopMyIUPOBKA TEMBI;

¢ TCOPCTUYCCKOC U IPAKTHUYCCKOC 3HAUYCHHUC BBI6paHHOﬁ TCMBI, €C aKTyallb-

HOCTB;
* CTEMEHb pa3pabOTaHHOCTH MPOOIEMBI;
* KOHKPETHBIE 33JI1a9M MCCIICIOBAHNS,

* 00BSICHEHUE TOTO, KaK aBTOpP HAMEPEBAETCs pellaTh MOCTaBICHHBIE 3a4a4H,
000CHOBaHME JTIOTUYECKOM MOCIEI0BATEIbHOCTH PACKPHIBAEMBIX BOIIPOCOB,

OO1Iero MopsiiKa UCCIEAOBAHUS U CTPYKTYPbI paOOThI;
* HCIOJIb30BaHHBIC B pA0OTE UCTOUHUKU MH(DOPMAIIUH.

BBenenue 10mxHO ObITh KpaTkuM (1-3 cTpanuiibl) U yeTkuM. Ero He cinenyet
neperpyxarb o0mumMu gppazamu. [1aBHOE, 4TOOBI YU TAIOIIHMHN TTOHSI, Y€MY TTOCBSI-

mieHa padoTa, Kakue 3a7a4u aBTOp cam i ce0si HAMETHIL.



1 OcHoBHaAA YaCTh

OcCHOBHas 4aCThb MOXET COCTOSTh U3 Pa3/esioB (TEOPETHUECKOIO U IKCIIEPH-
MEHTAJIbHOT0), KOTOPbIE MOTYT JEJIUTbCA Ha MOApaslenbl - NyHKThl. Ha3BaHue
KaKOTr0-TO pa3/iesia He TOJIKHO MOJHOCTBHIO COBMAIaTh ¢ HA3BaHWEM KYpPCOBOH pa-
OO0THI (B IPOTUBHOM cCITydae HAJIMYUE JPYTHX PA3/AeIOB CTAHOBUTCS U3JIHUIIIHUM).

Teopetnueckast 4actb pabOTHI JTOJDKHA MMOKA3aTh KOMIUIEKC B3IVISIOB, MPE-
CTaBJICHUM U WJEH, HaNpaBJIEHHBIX HA TOJKOBAaHUE, OOBSCHEHUE HCCIEAYEMOTO
ABJICHUA. 3a/1aya TEOPETUYECKOM YacTu - MIyOxe pa3o0parbcs B CYHIHOCTU BbI-
OpaHHOM 3aiaun. JTa YacTh MOKa3bIBAE€T YPOBEHb MOHMMAHUS MIPEIMETa UCCIIe-
JIOBaHMsI, BBOAUT YUTATEI B KPYT MPOOJIeM, JaeT SICHOE MPEJCTaBICHHUE O TOM,
Ha 4TO OyIyT HAMpaBJeHbl yCUIINS MTPH MPOBEACHUH SKCIIEPUMEHTA U TIOYEMY.

DKcrepuMeHTaIbHas 4acTh SIBJISIETCSI OCHOBHOM B KypcoBoi pabote. B Heit mmo-
JIPOOHO OMUCKHIBACTCS IKCIIEPUMEHTAJIbHAS YCTaHOBKA, 0c000€ BHUMAaHUE Y/esl-
eTCsl TEM €€ PJIEMEHTaM, KOTOpbIe MOTYT BIUAThH Ha pe3yabTaThl u3mepenuii. Eciu
anmnapartypa He CTaHJIapTHa, CJIeyeT NMPUBECTH ee cxeMy. CXeMbl ClIOCOOCTBYIOT
SCHOCTH u3noxkeHus. OgHako oOpaTuTe BHUMaHUE Ha aKKypaTHOCTh MPHU UX rpa-
(ryeCcKOM BBITIOJIHEHUH.

B skcniepuMeHTaNbHON YacTh JIOJDKHBI OBITh MTPUBEACHBI MPEACTABICHHBIE B
MOHSITHOM JJISl UATATEINSI BUJIC PE3yJIbTaThl, OJyUYE€HHbIE CAMUM CTY/ICHTOM (a He
BCell Hay4yHOU Jaboparopueii 3a nociennue S net). B ciydae ncnonb3oBanus uy-
KUX JAHHBIX WIH COOpaHHOU KeM-IH00 yCTaHOBKHU, HEOOXOIUMO JIelaTh COOTBET-
CTByIOIKE cChUIKH. O0s3aTeIbHO TOJIKHBI ObITh YKa3aHbl BCE UICXOAHBIE JaHHBIE U

POBE/ICHA CTaTUCTHYECKasi 00paboTKa pe3yabTaToB WIH, 0 KpaliHel Mepe, OlleH-



Ka TOYHOCTHU U3MEPEHUN.

B skcniepuMenTe (Kak METOJE MO3HAHUS) HEOOXOAUMO JOOUBATHCS KOHTPO-
JUPYEMBIX U YHPABISIEMBIX YCI0BUH. OTAEIBHO U THIATEIBHO OMUIINTE METOAM-
Ky U3MEpPEHMI. 31eCh CIEAYET SICHO M3JI0KUTh UJICK0 METOJa, OCTAHOBUTHCS Ha
CpEeICTBaX U3MEPEHHM U KPATKO - Ha BOBMOXKHBIX olnoOkax. HacrosrensHo peko-
MEH/IyeM CTYJICHTaM MPOYUTATh IO Hadaia padoThl HaJ KypCOBOM pabOTON KHUTY
Cxksaitpc Jx. “Ilpaktudeckas ¢usuka” Yacts 111, M3gareasctBo: Mup, 1971., B
KOTOPOI OYEHB MOMYJSPHO U3JI0KEHBI OCHOBHBIE MPUHIIUITBI SKCIIEPUMEHTATbHON
pabotel. B mepBoil yacTu 3TOH e KHUTH Bbl Hai1€Te MHPOPMALIUIO O CTAaTUCTH-

YecKoil 00paboTKe Pe3yIbTaTOB U3MEPEHUIA.



2 00 »H>roM niadgaone

Hanusiii madiaon co3maad Ha ocHoBe [[OCT 7.32-2001 ”OtueT 0 Hay4yHO-HUCCIIe-
noBaTeabckor padote. CTpykTypa u mpaBuiia opopMiIeHHs” ¥ PEKOMEHIAIIAM Jie-
kaHata @O HI'V:

http://www.phys.nsu.ru/main/index.php/main/news/652-2016-03-01-news-kursovye

HacrositenbHO pekOMEHIYETCS O3HAKOMUTHCS C STUMU JIBYMSI PECYPCAMHU.

[I1abmoH npeaHa3zHaueH Juist BEpCTKH mocpeAcTBoM pdflatex mwim xelatex
u bibtex (Oubnuorpadus)

HeoOxonumeie daiinbl madiioHa:

1. kurs3.cls—HacTpoiKu Kilacca: 0ObSIBICHUE BCIIOMOTaTeNIbHBIX KOMaH/I,

HacTpoiika 0(OpPMIICHHS U TUTYJIBHOTO JIUCTA;
2. Preamble. tex — (Qailyl ¢ NEpEYUCICHUEM MOJIKIIIOYAEMBIX TAKETOB;

3. ugost2008.bst — cruieBoil naker Ooubnuorpaduu no 'OCTy 7.0.5-
2008. Heobxonum npu BEpcTKe Ha JiokanbHOM [IK — npu ucrnonbs3oBaHuu

overleaf He HYXKCH. OH Tam ecThb IIO-YMOJIYaHU1O.

4. kurs3temp.tex — O0CHOBHOW JOKYMEHT, B KOTOPBIN MOAKIIFOYAIOTCS OCTANb-

HbIe (DaiIBI U caM TEKCT;
5. ref.bib — ¢aiin c bubnuorpadueii B hopmare bibtex’a.

[Tpu BEpctke pdflatex’oM mAOIOH MO-YMOIYAHUIO UCHOIB3YET MIPUQT C
3aceukamu Computer Modern Roman (CMR). 910 He Times New Roman (TMN)

(mponpueTapHbld WPUPT), KOTOPHIM yKa3bIBAETCS B Pa3IMYHbIX TPEOOBAHUSIX U
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https://docs.cntd.ru/document/1200026224
http://www.phys.nsu.ru/main/index.php/main/news/652-2016-03-01-news-kursovye
https://www.overleaf.com

I'OCTax. OtaenbHBIN BOIIPOC MOYeMy OH TaM yKasbiBaeTcsi. Ckopee Bcero hakTu-
YECKHU UMeJics BBUAY “HpU(PT ¢ 3aceukamu’’. Bo BpeMeHa Hanucanus TpeOoBaHuM
O0(pUCHBIN JOKYMEHTOOOO0pOT ocyuiecTrIsIcsA ¢ nomoibto [10 Microsoft, B koTo-
pPOM 3TOT WIPUPT ObLIT OCHOBHBIM IPUPTOM ¢ 3aceukamu. Ha npaktuke npoOiem
¢ ucnoib3zoBanueM CMR 06b1yHO He ObIBaeT (0COOEHHO B KYPCOBBIX paboTax).

Ecmu BcenenpemeHHo xotute ucrnonb3oBate TMN, TO eCTh 1Ba Iy TH:

1. Ecnu ucnons3oBats pdflatex, To HyHO B ¢aiiie kurs3.cls packom-

MEHTHUPOBATH CTPOKHU
\RequirePackage [math] {pscyr}
\renewcommand{\rmdefault}{ftm}

DTO BKJIIOYHUT UCIOJIb30BAHUE MMAKETA PSCYT, KOTOPBIM MPEABAPUTEIHHO
HY>KHO ycTaHOBHUTH Ha Bamry OC. DTOT makeT NpeaoCcTaBiIseT TakxKe ApyTHe

UHTEpECHbIC MIPUPTHI, HATPUMEDP WPUPT “KaK B CTAPBIX YUCOHUKAX
\renewcommand{\rmdefault} {fac}

2. xelatex mo3BOJIET UCIIOJIb30BATh B . L €X JOKYMEHTaX CHCTEMHbIE IpU(-
Tol. [11ab0H HACTPOEH TakuM 00pa3oM, YTO MpU BEPCTKE UM aBTOMATHYE-

cku OyzieT BRIOpaHo ucnoiab3oBanue cucteMaoro mpudta TNR (oH gomkeH

OBITh yCTaHOBJIEH!).

Taxoke >TOT 1m1a0JI0H YCIIEITHO BepcTaeTcs B OHJaiiH cucteMe overleaf (kpome

peKrUMa C UCIIOJIb30BAHUEM PSCYT).
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Crnucok KoMaH, BBEIEHBIX B JAHHOM I1a0JIOHE U HE SBIISIIOIIUXCS CTaHIAPT-

HbMU 1711 XTEX:
1. \SetPDFmeta — ycTaHoBKa MeTajaHHbIX pdf 1oKymeHTa
2. \Organization — nepemMeHHas Uisl XpaHEHUs] HA3BaHUs OPTaHU3aALUH.
3. \UpperOrganization — BblecTosIas OpraHu3alus
4. \Faculty — Ha3BaHHe (haKyiIbTeTa
5. \Department — Ha3BaHHe Kadepabl
6. \Group — HOMEp IpyMIIbI
7. \Institute — Ha3BaHUE OpraHu3alluy, I7e ObLIa BBHIIOJIHEHA paboTa
8. \Laboratory — Ha3BaHUE NOAPA3CICHUS, T/Ie BHIMOIHEHA paboTa
9. \Superviser — ®UO pykoBoguTES
10. \SuperviserDegree — yuéHas CTENIEHb PyKOBOAUTEIS
11. \KeyWords — KiIrO4YeBBIC CIOBA
12. \InputKeyWords — BCTaBUTbH KJIIOYEBBIE CIOBA
13. \RefSource — Ha3Banue (Qaiina ¢ Oubarorpaduei
14. \ChapterWithoutNum— BcrnoMorareibHas KOMaHAa sl pOPMaTHPOBAHUS 3aT0OJIOBKA
pasnena 6e3 Homepa (BBeaeHue u T.I1.)
15. \References — co3aHus CIUCKA JIUTEPATYPHI
16. \Abstract — 3aroinoBok AHHOTaLUs
17. \AbstractWithoutPage — AHHOTauus 6e3 HOMEpa CTPaHUIIbI (€CIU HYXKHO OyaeT
OTJIIEJBHO Ky/1a-TO 3Ty CTPAHULLY MOJATh)
18. \Definitions — 3aromoBok OmnpeneneHus ¢ 100aBICHUEM B OIIaBlieHHE O€3 HoMepa
19. \Abbreviations — 3aronoBok CokpaiieHust 1 0003HauC€HUS C T0OABICHUEM B OIJIaB-
neHue 6e3 HoMepa
20. \Introduction — 3aronoBok Beenenue ¢ 1o6aBneHneM B ornasieHue 0e3 Homepa
21. \Conclusion — 3aroioBok 3akiO4eHHEe ¢ 100aBIEeHHEM B OIJIaBJICHHE 0€3 HoMepa
22. \Appendix — 3aronoBok [Ipuioxenue c qodaBIeHnEM B OTiIaBiieHue 0e3 HoMepa, ¢ yBe-

JIMYEeHUEM CUYETUNKA
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3 IATEX

3.1 YcranoBka

* Windows: TeX Live https://www.tug.org/texlive/acquire-netinstall.html
+ Linux: maker texlive-full’
 IIpumep IDE: https://www.texstudio.org/

» becruatnas onnaiin cuctema BEpetku: https://www.overleaf.com/

3.2 YueOHbIe MaTepHAJIbI

* BonpIioit mpoekT Ha pycCKOM ¢ CaMbIX OCHOB (CJIeTKa ycTapen B TUIaHe pe-

komenayemoro 10, no undopmanus no IATEX’y aktyanbHa):

http://mydebianblog.blogspot.com/2008/11/latex.html
* Mmnoro raiinos: https://www.overleaf.com/learn
* http://www.inp.nsk.su/~baldin/LaTeX/
» Jlureparypa:

— KorensuukoB U.A., Yebotaes I1.3., LaTeX no-pyccku

https://www.researchgate.net/publication/235255954 LaTeX po-russki

— JIsBoBckuit C. M., Habop u éépcmra 6 cucmeme HIEX

https://www.mccme.ru/free-books/llang/newllang.pdf

3710 npumep cHockn
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https://www.tug.org/texlive/acquire-netinstall.html
https://www.texstudio.org/
https://www.overleaf.com/
http://mydebianblog.blogspot.com/2008/11/latex.html
https://www.overleaf.com/learn
http://www.inp.nsk.su/~baldin/LaTeX/
https://www.researchgate.net/publication/235255954_LaTeX_po-russki
https://www.mccme.ru/free-books/llang/newllang.pdf

3.3 [IIpe3eHTanuu ¥ NOCTEPhLI

C nomompro KIEXTakke MOXKHO 0pOpMIISTh Mpe3eHTaluu U noctepbl. Oco-
O€HHO yI00HO ATO JIJIs TeX, y KOoro B pabore MHOTO hopmyi. YioOHEee BCEro 3To
Jienarh ¢ MoMoIlbIo nakera beamer. Habop marepuanoB o Hemy:

* OdunmanbHas TOKyMEHTAIIHS:

http://tug.ctan.org/macros/latex/contrib/beamer/doc/beameruserguide.pdf

* Ha overleaf:
TyTopuan a1t HOBUYKOB: CChIJIKA

https://www.overleaf.com/learn/latex/beamer

* Ha pycckowm si3bike:

https://proft.me/2014/05/3 1/beamer-kachestvennaya-prezentaciya-sredstvami-late/

https://habr.com/ru/post/145523/

 [Ipo mocrepsr:
http://mydebianblog.blogspot.com/2010/12/beamerposter.html
https://www.overleaf.com/gallery/tagged/poster
Ho st moctepoB Bo3MOXKHO yaoOHee cpa3y McIoib3oBath nakeT Tikz:

https://ru.overleaf.com/learn/latex/Posters

3.4 Hauyepranus mpudroB

(Default) OcHoBHO# mpudT TOKYMEHTa
(Roman) C 3aceukamu
(Italic) Kypcue — ne naxnonnwiii!

(Slanted) Haknounwiii — He Kypcus!
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http://tug.ctan.org/macros/latex/contrib/beamer/doc/beameruserguide.pdf
https://www.overleaf.com/learn/latex/Beamer_Presentations:_A_Tutorial_for_Beginners_(Part_1)%E2%80%94Getting_Started
https://www.overleaf.com/learn/latex/beamer
https://proft.me/2014/05/31/beamer-kachestvennaya-prezentaciya-sredstvami-late/
https://habr.com/ru/post/145523/
http://mydebianblog.blogspot.com/2010/12/beamerposter.html
https://www.overleaf.com/gallery/tagged/poster
https://ru.overleaf.com/learn/latex/Posters

(Bold) ZKupnbii

(Bold italic) /Kupnwtit Kypcue

(Bold slanted) 7Kupnutit naknonnuwli
(Monospace) MOHOUWMPMHHBIM

(Small caps) «Mautbie 3araBHBICY

(Bold Small caps) Kupnsbiii «MaJible 3arjiaBHbIE»

(Sans serif) 6e3 3aceyek

3.5 Pazmepsl mipudToB

Terer \tiny{TexcT}

Texer \scriptsize{TexcT}
Tekct \footnotesize{TexcT}
TekcT \small {TexcT}

Tekct \normalsize{TexcT}
Texct \large{TexcT}

Tekct \Large{TexcT}
TekcT \LARGE {TekcT}

TGKCT \huge{TexkcT}
TeKCT \Huge{TexkcT}

3.6 CcbUIKH HA JIEMEHTBI JOKYMEHTA

J71st TOTO, 4TO OBI CCHLIATHCA Ha OOBEKT IOKYMEHTA (TJIaBy, TAOJIUITY, PUCYHOK,
dbopmyny U T.J.) CliepBa HY’HO IMOBECUTh HA HETO SIPJBIK, T.€. IPOMUCATH PSIOM
c HuM \label {HazBaHMe CCEUIKM}. 3aTe€M B JIOOOM MECTE TEKCTa Ha Heé
MOYKHO CCBUIATHCSA C IOMOIIBIO KOMaHIbl: \ref { Ha3BaHMe CCHUIKN }

[Ipumepsr:
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N3menenue pazmepoB mpudToB MPOAEMOHCTPUPOBAHO B pazaene 3.5. B ['na-
Be 5 00cyxaaetcs co3ganue Tabaui. PucyHok 6.1 — 370 nepBbiid pUCYHOK B JIaH-
HOM JIOKYMEHTe. A BOT cchliika Ha Tabmuiy 5.2.

J1J1s TOTO, 4TOOBI B UTOTOBOM JJOKYMEHTE MOSIBHIIUCH CCBUTKH HEOOX0IMMO CO-

OpaTh ero JBaXbl.

3.7 IlpaBuja pycckoud Tunorpapuu

H(eHaIOH_[I/IM IFOTOBHUTH KAYCCTBCHHLIC TCKCTBI HACTOATCIIbHO PCKOMCHAYIO O3HaA-

KOMHUTBCA C OCHOBHBIMU IIPpaBUJIaMHA pYCCKOfI TI/IHOFpa(bI/II/I:

* https://habr.com/ru/post/75662/

* https://ivgpu.com/images/docs/sotrudniku/rabota-s-sajtom/pravila-tipografiki.pdf

* https://ru.wikibooks.org/wiki/LaTeX/®opmaTupoBaHue TeKcTa
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https://habr.com/ru/post/75662/
https://ivgpu.com/images/docs/sotrudniku/rabota-s-sajtom/pravila-tipografiki.pdf
https://ru.wikibooks.org/wiki/LaTeX/%D0%A4%D0%BE%D1%80%D0%BC%D0%B0%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5_%D1%82%D0%B5%D0%BA%D1%81%D1%82%D0%B0

4 Choucku

4.1 HenymepoBaHHBIN
* pa3
* IBa
* CHCOK BTOPOTO YPOBHS

— TpH
— YETBIpE

— IIATH

Cnucok ¢ "BMEHEHHBIM pacCTOAHUEM MEKAY IJICMCHTAMHU C IIOMOIIIBIO KOMaH-

bl \setlength\itemsep{-0.2cm}

* pa3
* JIBa

* CHHCOK BTOPOTO YPOBHS

Jlydiiie B TEKCTE HE MCIIONIB3YyHTE 0€3 0UeHb O0IBIION HAJOOHOCTH.

4.2 HymepoBaHHBIH

1. pa3

2. nBa

16



3. Cnucok BTOPOro ypoBHS

3.1. Tpu
3.2. uetbIpe

3.3. maTh

17



5 Taoaunuel

* http://mydebianblog.blogspot.com/2009/01/tables-in-latex.html

* http://mydebianblog.blogspot.com/2013/01/advanced-tables-in-latex.html

J1J1s1 HEKOTOPBIX MPUBEAEHHBIX TPUMEPOB TPEOYIOTCS MAKETHI:

okpyxeHue Tabmuil tabularx:\usepackage{tabularx}

o0beIMHEeHUE CTPOK B Tabiuiax: \usepackage{multirow}

JUTSL BCSIKMX YKpallaTenbCTB B Tabnuiax: \usepackage {booktabs}

pabora ¢ “mnaBaromumu’ oobektamu: \usepackage{float}

ITo 'OCTy odopmiens! Tabmuibl 5.2 u 5.3.

Tabmuma 5.1: I[IpocTas Tabnuia

pa3 | nBa TPH | YEThIpe
1 2 314

ISTh | IIECTh | CEMb | BOCEMb
9 10 11|12

Tabnuua 5.2: Takas Tabnauna no I'OCTy

Pa3mepsl HecTaHAApTHBIX O0ITOB

Hnametp

Hopma

Pa36poc

10 MM

1 MM
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http://mydebianblog.blogspot.com/2013/01/advanced-tables-in-latex.html

Tabnuna 5.3: Takas Tabnuna no I'OCTy

Hnametp

HecrangaptHbpie OONTHI
Aap Hopwma | Pa3z6poc

Pazmepsl I0MMm | 1 MM

Tabnuia 5.4: Tabnuia no MUPUHE CTPAHUITBI

auto break case char const

continue default do double else

Tabmnuua 5.5: U3MeHEHHOE COOTHOIIIEHKE IIUPUH CTOJIOIIOB

== PaBHO I= He paBHO

> bonbiie < Meunbie

Tabnuua 5.6: Tabnuua ¢ GUKCHPOBAHHOM HIMPUHON KOJIOHOK U YBEIMYEHHBIM pa3-

MEpOM CTPOK.

Beanuunna 0003-¢ 3nauenune B CU 3nauenune B CI'C
Macca

Me 9.1094 - 1073, xr 9.1094 - 1072, 1
3JIEKTPOHA
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6 Kaprunku

Pucynku cnegyer roroBuTh B xopoiieMm kadectBe. CoBpeMeHHbIe rpaduye-
CKH€ MPUIOKEHHUS KaK MPAaBUIIO MO3BOJISIOT CO3/1aBaTh I'pa)UKU B BEKTOPHOM BH-
JIe U COXpaHATh ux B (hopmare .pdf, KOTOpbIE 3aTEM MOXKHO BCTaBIATh B IATEX
JOKYMEHTBI. ECIIi TOTOBUTE pacTpOBBIE WILIKOCTPALIMH, TO CTAPAUTECH JIENIaTh UX
¢ BeicokuM DPI (Gonbiie 150, Hanpumep). Pexomenayercs mo BO3MOXKHOCTH HC-
NOJIb30BaTh (popMaThl 6€3 MOTEPH KauecTBa (HaIpuUMep . pnag).

O BcTaBKe M300pAKEHUI:

http://mydebianblog.blogspot.com/2008/12/latex 15.html

http://mydebianblog.blogspot.com/2013/03/amorua-advanced-floats.html

https://www.overleaf.com/learn/latex/Inserting Images

https://www.overleaf.com/learn/latex/Positioning_of Figures

Beams dt‘llbltv 0.00 /o 0.01 @ Electric field ET
o lb -
- 16.0 Rl h‘r beam ] —— [Va(;uum}
c "(\'C(({{ﬁ
16.0

_ () — ) S 3

16.01 = (B,,0,0) o =200 c/w, % %\a
N 16.044 Vb, L:cft beam \ - - > 16,0 0N
LSS

. 4 1

= Vacuum

-16.0 U(b) —=920.0 c/wp -

0 20 140 60 80 100 0 20 10 60 80 100
T, c/wp x, c/w,) Field in mecw,/e

—0.1 0.0 0.1

Pucynok 6.1: Onna kapTuHKa 1o ueHtpy pazmepom 0.95 1iuHbI CTpOKH
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<10-3 Efficient regime %103 Weak field

3.0 3.0

2.5 1 2.5 1

2.0 1 2.0 1

1.5 1.5 w 00

> | - > | <

1.0 1.0

0.5 l 0.5 1

0.0 - ‘JL . 2 0.0 , JL \ N
1 2 3 4 1 2 3 4

w/wy w/wy
Pucynok 6.2: JIpa m300pakeHUs B Pucynok 6.3: C uHauBu1yaqTbHBIMA
CTPOUKY. MOJIIMTUCSIMH.

6.1 C oO0rexanuem

Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum
ut, placerat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu
libero, nonummy eget, consectetuer id, vulputate a, magna. Donec vehicula augue
eu neque. Pellentesque habitant morbi tristique senectus et netus et malesuada
fames ac turpis egestas. Mauris ut leo. Cras viverra metus rhoncus sem. Nulla et
lectus vestibulum urna fringilla ultrices. Phasellus eu tellus sit amet tortor gravida
placerat. Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget
sem vel leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu,
pulvinar at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget
risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget
orci sit amet orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor

lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
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Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae
ornare odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut
massa. Cras nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis

dis parturient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper
vestibulum turpis. Pellentesque cursus luctus mauris.

Lorem ipsum dolor sit amet, consectetuer

adipiscing elit. Ut purus elit, vestibulum

ut, placerat ac, adipiscing vitae, felis.
Curabitur dictum gravida mauris. Nam arcu

libero, nonummy eget, consectetuer id,

Pucynok 6.4: PucyHok ¢ o6tekaHu-

vulputate a, magna. Donec vehicula augue

eM. [12] - ompenense co -
eu neque. Pellentesque habitant morbi M. [12] - onpexenser BricoTy pu

. CYHKa B YHCJIO CTPOK TEKCTa U T03-
tristique senectus et netus et malesuada

, : BOJISIET OTOUTH JIOTIOJTHUTEIIEHOE Me-
fames ac turpis egestas. Mauris ut leo. Cras

) CTO IS PUCYHKOB. I' - TIOJIO)KCHHE
viverra metus rhoncus sem. Nulla et lectus

_ .. , KapTUHKHU Ha CTPaHUIIE, MOKHO CIIe-
vestibulum urna fringilla ultrices. Phasellus ’

eu tellus sit amet tortor gravida placerat. ba L it cripasa r.
Integer sapien est, iaculis in, pretium quis, viverra ac, nunc. Praesent eget sem vel
leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla, malesuada eu, pulvinar
at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci eget risus.
Duis nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit
amet orci dignissim rutrum.

Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor
lorem non justo. Nam lacus libero, pretium at, lobortis vitae, ultricies et, tellus.
Donec aliquet, tortor sed accumsan bibendum, erat ligula aliquet magna, vitae
ornare odio metus a mi. Morbi ac orci et nisl hendrerit mollis. Suspendisse ut
massa. Cras nec ante. Pellentesque a nulla. Cum sociis natoque penatibus et magnis

dis parturient montes, nascetur ridiculus mus. Aliquam tincidunt urna. Nulla ullamcorper

vestibulum turpis. Pellentesque cursus luctus mauris.
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JI71s1 pUCyHKOB ¢ 00TEKaHHMEM HEOOXOIMM TTaKeT
\usepackage{wrapfig}%kapTuHku c oBTekaHUEM

Ho B0o0O1IEe KAPTHHKH ¢ 00TeKaAaHNEM Jy4dllle He 1eJIaTh.

6.2 MHN3oOpaxkenus ¢ noxnucamu B ISTEX

COBpCMeHHBIC IMPHUIIOKCHUS ITIO3BOJIAKOT CO3AaBaTh I/I306pa)K€HI/IH C TCKCTOM,

cpa3y nponyueHHbIM yepes EIEX.

6.2.1 matplotlib

Hanpumep B python gocraroyHo ucnosap3oBarh B Moayie matplotlib
CIEAYIONTYIO MpeamMOyIy:
rc(’text’, usetex=True)
rc(’font’, family='’serif’)
rc(’text.latex’,

preamble=r”\usepackage[english, russian] {babel}l”)

DTO MO3BOJUT UCMOJIB30BaTh B MOAMUCAX TEKCT HA PYCCKOM SI3bIKE, HAITMCAH-
HBIN mpUQTOM ¢ 3acedkaMu. Takke Bmatplotlib MOKHO nmucaTh GOPMYIIBI 1O

npaBunaMm BKIEX’a: $2+5=7$ [logpobnee:
* https://matplotlib.org/stable/tutorials/text/usetex.html?highlight=latex
* https://pyprog.pro/mpl/mpl latex title.html

* http://s.arboreus.com/2009/04/cyrillic-letters-in-matplotlibpylab.html

6.2.2 gnuplot

Takxe 3To MOXKHO JieiaTh B gnuplot’e:

http://www.gnuplot.info/docs/tutorial.pdf
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http://www.gnuplot.info/docs/tutorial.pdf

B camomMm IATEX e ecTh BO3MOXKHOCTB CTPOUTH rpaduku gnuplot’om ¢ moMo-
Ip10 makeTa gnuplottex.

[Ipumep ucnonb3oBanus: https://habr.com/ru/post/250087/

24


https://mirror.truenetwork.ru/CTAN/macros/latex/contrib/gnuplottex/gnuplottex.pdf
https://habr.com/ru/post/250087/

7 DopMyJbl

* http://mydebianblog.blogspot.com/2009/01/latex-math-in-latex.html

* https://www.overleaf.com/learn/latex/mathematical expressions

7.1 BKJIIOYEHHBIC B TEKCT

be3 orpanuuenus o61mHOCTH OyZIeM CUUTaTh, YTO CBET PACHIPOCTPAHSAETCS BIOIb
KoopauHatel 7. Torma saneMeHT MEeTpUuKU ecTh npocto dR = dr/v/1 — kr?, tne
k = 0,+1, —1 nns npocTpaHCTBa C HYJIEBOU, MOJOKUTEIBHON WIIM OTPULIATEIh-
HOM KpPUBU3HOM, COOTBETCTBEHHO. [IycTh CBET OBUIT UCIYIIIEH B TOYKE C KOOPJIU-
HATOM 7'¢;, B MOMEHT BPEMEHMU t.p, U MPUHAT B TOUKE C KOOPIUHATOU 7ps = 0 B

MOMEHT BPEMEHH 1.

7.2 BHeE TEKCTAa

Temn pacmmpenus BceneHHON, T. €. OTHOCUTENBHOE YBEIUYEHNUE PACCTOSTHAN

B €JIMHMITY BPEMEHH, XapaKTepu3yeTcs mapameTpoM Xaboma

H(t) %

[Tapamerp Xa06sa 3aBUCUT OT BPEMEHH; JIJIsi €r0 COBPEMEHHOTO 3HAYCHUS TIPH-

MEHsIEM, KaKk 0OBIYHO, 0003HaueHue H.
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)\obs - /\em
Ae

H(t) E%.

be3 nymeparuu (106aBuUThH *)

)\obs - )\em
A

H(t) E%.

C BbIpaBHUBaHUEM (OTHOCHUTENILHO MO3UIIMH 0003HAUYEHHOU &)

dp B
5t V(pv) =0

ov 1
bl — _VUp_
8t—|—(VV)V pV Vi)

d [P

— | =1)1=0

dt (ﬁﬂ)
V2 = 471Gy

Ccoinku Ha popmynsl: 7.1 u 7.2

(7.1)

(7.2)

(7.3)
(7.4)
(7.5)

(7.6)

CaitTel, MO3BOJISIONINE HAOUPATh POPMYITBI U Cpa3y KOHBEPTHUPOBATH UX B U300-

paxxenus (pactposbie u pdf) (mose3Ho s mocaeayromiero ummnopra B PowerPoint

MPE3CHTALNH):
* https://latex.codecogs.com/eqneditor/editor.php
* https://www.latex4technics.com/

Cailt, KOHBEpTUPYIOLINN pyKONMCHBIA BBOA B IATEX kox:

https://webdemo.myscript.com/views/math/index.html
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7.3 xupuwiiuua B popmysaax

Campblif TPOCTOM CMOCO0 MCIOMB30BaTh KUPWILIKILY B (OPMYNIax 3TO 3aKIIO-

yath €€ B \text{...}, Hanpumep $S13\text { M1} $S:

13 MI'n

Taxoit mogxon padoraer u mis pdflatex’a u ans xelatex’a. B nanHoM ma6-
JIOHE HacCTpOEeHa BO3MOXKHOCTH IPHU KCIIOJIb30BaHUM Xelatex mucarh KUpUUIHIeH

0e3 \text{...}, nanpumep $S$S13\,MI'uSS:

13 MIy

nipu coopke pdflatex’om OyaeT BbIBEAEHO U 13.
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8 JluctuHru xkoaa

JI71st BKIIFOYEHHUS B TEKCT JIMCTUHIOB KOJIa YAOOHO UCIIOIB30BaTh IAKET
\usepackage{minted}

JI1st iconb30BaHMs HY>KHO OyJIeT BepcTaTh ¢ KItouéM —shell-escape:
latex -shell-escape doc.tex

Y YCTaHOBUTB ITMTOHOBCKHM IMAKET pygments.

BMmecTo 1atex Moxer ObITh pdflatex uim xelatex.

Kom, BKJIOUEHHE B TEKCT:
\mintinline{c++}{float var;}:
\mintinline{c}{float var;}
Nnm Tak
\begin{minted} {c++}
vector<Param> All Parameters;
struct Param
{
short int Var0;
float t Varl;//float t mnepemeHHas
bool Tr;
vector<string> Param Values;//3HadeHus IapaMmeTpa
I
\end{minted}
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9 bubauorpadus

B nanHoM 1maGioHe UCToIb3yeTCs MOAX0/] K TeHepupoBaHuio Oubnuorpadun
¢ momoIkio bibtex. DTa cuctema mo3BojseT FTEHEPHUPOBATH CITUCOK JIUTEPATYPhI B

3aTaHHOM CTHUJIC UCITIOJIb3Ys 633}’ JIAHHBIX CTaTE€H B OHpeI[eJ'IéHHOM q)opMaTe.

https://ru.wikipedia.org/wiki/BibTeX

https://www.overleaf.com/learn/latex/Bibliography management with bibtex

http://mydebianblog.blogspot.com/2006/11/latex-jabref.html

http://www.bibtex.org/Using/

https://en.wikibooks.org/wiki/LaTeX/Bibliography Management

9.1 MHcnoan3oBanue bibtex

1. JIuGo B npeamOye 1OKyMeHTa, TMOO0 HEMOCPEICTBEHHO MEpel BBI30BOM KO-

MaHbl TOCTPOEHUs OubIMorpaduu yka3arb €€ CTUIIb:
\bibliographystyle{Style}

3neck Style — ctuib. EcTh penycTaHoBICHHBIE:
https://www.overleaf.com/learn/latex/bibtex bibliography styles

Ho MOxHO MCnonb30BaTh CTOPOHHHC, YKa3aB IIYTb K COOTBCTCTBYIOILICMY

.bst ¢aiiny.
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2. B TekcTe cchuIKa Ha JIUTEPATyPy YKa3bIBACTCS C TMIOMOIIBI0O KOMAH/IbI:
\cite{PubName} (u e€ Bapuanuii), nomyyaercs: [ 1—4]

PubName — uaeHTU(UKATOP CTaThU, XpaHsAIIEHCcs B 0a3e NaHHBIX CTaTel

(mpocToii TeKCTOBBIN (aiin .bib)

3. B Tom MecTe 171e MBI XOTHUM CT€HEpUpOBaTh OMOIHOTrpaduio BI3bIBAEM KO-

MaHJy:
\bibliography{RefSource}

3necs RefSource — agpec .bib ¢aiina ¢ 6a3oi aurepaTyphl. 3anucu B

HEM XPaHATCA B BUJC!:

@article{Annenkov2020,

author = {Annenkov, V. V. and Volchok, E. P. and
Timofeev, I. V.},

doi = {10.3847/1538-4357/abbef2},

issn = {15384357},

journal = {The Astrophysical Journal},

month = {nov},

number = {2},

pages = {88},

title = {{Electromagnetic Emission Produced by
Three-wave Interactions in a Plasma with
Continuously Injected Counterstreaming Electron Beams}},
url = {https://iopscience.iop.org/article/10.3847/
1538-4357/abbef?2},

volume = {904},

year = {2020}

}

3neck Annenkov2020 — uaentudukarop myonukanuu. Kak npasuro, ¢
CalTOB KYpPHAJIOB MOXHO OpaTh MHPOPMAIMIO O CTAThAX Cpa3y B TaKOM

dbopmare.
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4. IlocnenoBaTenbHO NTPUMEHUTH K TOKYMEHTY KOMAH/bI:

latex doc.tex
latex doc.tex
bibtex doc.tex

latex doc.tex

3neck BMECTO 1 atex MOXKeT ObITh JIt00as Apyras KoMaH1a 00paboTKH . tex

¢daiina (pdflatex, xelatex ....).

3avactyto IDE camu 110 Ha)xaTHiO OTHOM KHOIIKU IIPOAENBIBAIOT BCE ATO.

9.2 Ilommep:xka 0a3bl JAHHBIX CTATEH

ba3y maunbix nyonukanuii B hopmare bibtex’a MOXHO HAIIOIHITE U IIOAAED-
Y y

’KUBATh C TIOMOIIBIO Pa3HbIX HHCTPYMEHTOB:
1. JabRef https://www.jabref.org/
2. Zotero https://www.zotero.org/
3. Mendeley https://www.mendeley.com/

DTH CUCTEMBI ITO3BOJISIOT B yI0OHOM (popMe XpaHUTh U 00padaThiBaTh HHGOP-
Mariuio o myonukanusx. UmnoptupoBarts e€ ¢ caiitos, pdf daiinos crareit u T.1n.

[Tocnennue ABe CHCTEMBI TAK)KE XPaHST BCIO 0a3y B o0Jake.

9.3 CcCBUIKH HA PYCCKOSI3bIYHbIEC MCTOYHUKH

J{nst aTOro0 mpu ucnoiib3oBaHuu \bibliographystyle{ugost2008} cru-
151 Gubnuorpaduu (Mo-yMOI4aHUIO B JaHHOM IIA0JI0OHE) HEOOXOAUMO B COOTBET-
CTBYIOIIIEH 3anucy B .bib (aityie sBHO yka3aTh s3bIK: language={russian},
HaInpumep:

31


https://www.jabref.org/
https://www.zotero.org/
https://www.mendeley.com/

@phdthesis{AnnenkovThesis2019,

author = {AxnHenHnkoB, B. B.},

pages = {1--105},

language={russian},

school = {Mdd CO PAH},

title = {{BJIEKTPOMATHUTHAS SMUCCUSA B TOHKON
[IYUKOBO-IIJIABMEHHOM CUCTEME}},

url = {https://inp.nsk.su/images/diss/Annenkov disser.pdf},
yvear = {2019}

}
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10 Tikz

[Taket Tikz mo3BomnsieT co3gaBath cpencrBamu IATEX pasHoro poma pucyHku
U qyuarpaMmbl (IPOCTBIE M OYEHB CIIOXKHBIC). B OoJbIel cTerneHn akTyaabHO TS
TIOCTEPOB/TIPE3CHTAIUH, HO U B TEKCTaX MOXET IPHUTOIUTHCS.

[Ipumep anarpamMmmsl, TOCTpoeHHOI cpeacTBamu Tikz:

EctecTBeHHEbIC HayKH BI/IOI/IH(l)OpMaTI/IKa

N

duznka Xumus buonorus

e Mexanuka \ e Uudopmarmka
e KBanToBas husuka /

Pdu3nka njaIa3Mbl i

e DJIEKTPOIMHAMUKA =

e Onruka
o Du3rKa KOCMHYECKOH ILIa3MEI
e Tepmonnnamuka .

o Du3uka X0M0AHOH IIa3MBI

e Craructuyeckas pusuka

e Ynpasnsemsblii TepMosiiepHbiil cunTtes (YTC)

OTKpbITHIE JIOBYLIKH [Tunuu CrennapaTtopsl HNuepumnansueii YTC

VYopom€HHas CTpyKTypHasi cxema KjacCH(pHUKaIMKU €CTEeCTBEHHBIX Hayk,

ad TAKKC CITMCOK OCHOBHBIX HAYUYHbIX IIPOI'paMM, HAIIPABJICHHBIX Ha PCIICHUC HpO6J'IeMBI VTC.

* https://ru.wikipedia.org/wiki/PGF/Tikz

https://www.overleaf.com/learn/latex/TikZ package

* https://texample.net/tikz/examples/

https://ctan.org/pkg/tcolorbox — makeT j1s1 MOCTPOCHHMSI IBETHBIX (PEHMOB
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pdfISTEX
make- biber
index

Pucynok 10.1: ”Smart” nuarpammsl u3 nakera smartdiagram

BibTEX/

pdfIEETRX
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3aKJII0OYCHHE

B 3akmtouennn (BbIBOZAE) CeAyeT YETKO C(HOPMYIUPOBATH OCHOBHBIC BBHIBO-
TIbI, K KOTOPBIM MPHIIET aBTOP. BBIBOJIBI TOJDKHBI OBITh KPAaTKMMH M OPTaHHYCCKU
BBITEKATh U3 CoJepkaHUs paboThl. PasperniaeTcs TOBTOPUTh OCHOBHBIE BBIBOBI
COOTBETCTBYIOIIMX TJIaB, HO MPHU 3TOM MPEANOYTUTEIbHEE CTPEMHUTHCS CHeNaTh

HCKOTOPLIC O606HI€HI/IH 10 pC3yiibTaraM IIPOBCACHHOI'O MCCIICAOBAHNA B LICJIOM.
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IIpuaoxkenue A

DTOT 37EMEHT CTPYKTYphI pabOThI HE SBIIAETCS 00s3aTeNbHBIM. [Ipunokenus
11eJ1eCO00Pa3HO BBOJUTH, KOTJIa ABTOP MCIIOJIb3YET OTHOCUTENILHO OOJIBIIOE KOJIU-
YECTBO TPOMO3JIKMX TaOIHIl, CTATUCTUYECKOTO Marepuaia. Takoil MaTepual, mo-
MEIICHHBI B OCHOBHYIO YaCTh, 3aTPyAHUI Obl uTeHue paboTsl. OOBIYHO B TEKCTE
JOCTAaTOYHO JIMIIb COCJIATHCSA Ha MOJ0OHYI0 MH(OPMALIKIO, BKIIIOYEHHYIO B MPH-

JOXXCHUC.

Tabmuna A.1: Takas Tabnuia mo [OCTy

Juametp

Pa3smeps! HecTanaapTHbix 6ontoB | Hopma | Paz6poc
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Ccpuika Ha Tabnuiy B [Tpunoxxenun: Tabnuma A. 1
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Pucynok A.1: Onna kapTuHKa 1o HeHTpy pazmepoM 0.45 nruHBI CTPOKH

Ccpuika Ha KapTuHKY B [Ipriioxxenuu: PucyHok A. 1
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