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1. eau u 3342494 JHCHUILIHHBI:

Heas kypea: ¢opmupoBanue y acnupantoB mnpoduias «TeoperHueckue OCHOBbI
MH(OPMATUKKW) YHUBEPCAILHLIX H MPO(ECCHOHANBHBIX KOMIETEHIIMH, HA OCHOBE MOHHUMAaHUS
(yHgaMeHTaNbHbIX MPoOIEM pa3sBUTHSA HH(DOPMATUKH 1 BbIYHCIUTEIBHON TEXHUKH

K ocHOBHBIM 32/1a4aM U3Y4YECHUS JUCLUILTUHBI OTHOCSATCS:

*  OBJIQJICHHE TEOPETUYECKMMH 3HAHMAMU M IPAKTUYECKUMM HaBbIKAMH B 00IacTH

COBPEMEHHBIX METO0B HH(POPMATUKHU U BBIYUCIUTEIBHOH TEXHUKHU;

« oBiazeHue cnocodamu UccienoBaHMs B oOsacté MH(OPMATHKU M BBIYUCIUTEILHON

TEXHUKH;

* NPUMEHEHHE COOTBETCTBYIOIIUX AITOPUTMOB B Ipolecce pa3padoTku MH(OpMALUOHHO-

BBIYUC/IUTENbHBIX CHCTEM, NPEIHA3HAUEHHBIX I PELICHUS HAyYHO-UCCIIE10BATEIbCKUX

U MIPUKIIAIHBIX 3a71a4.

2. Mecro aucnummubl B crpykrype OII BO.
Juciuuinia  OTHOCHUTCS K BapHaTUBHOM yacT Omoka 1 «Jlucrmminast (MOLysn)».

B Tabmuue Ne | mnpuBeneHbl NpeaUIECTBYIOLME U MOCISAYIOLUME JUCLIUILIMHEL,
HanpasjieHHbIE Ha (POPMUPOBAHHE KOMMETEHUMH AMCLMIIIMHBL B COOTBETCTBHU C MaTpHIEH
xommerennuii OIT BO.

HIndp u naumenopanue | [Ipenwecrsyromnme

No /i [Mocaenyromume AUCHUILIMHBL (IPYIIILL AUCLIMILIMH)
KOMIIETEHLIHH JUCLMILIHHEI Y Py
YHuBepcallbHbIC KOMIICTCHIMH
VK-1, YK-3, VK-6 - HMuocTpaHHbli A3bIK

Hcropus u puinocodus Hayku

Teopernueckue ocHOBbLI HHPOPMATUKH
Teopernueckue MeTo/ibl B TEOPHHU TeneTpaduka
CoBpeMeHHBIe TeopeTudeckue npodiaeMsl B
HH(POKOMMYHHKALMAX

Coepemennble npodiemMsl aHaiu3a OOJIbIIMX JaHHBIX
Hayuno-uccieioBarelbekas NpakTHKa

Hayunble ueenegoeanust

[MogroroBka K ciaie M cada rocyaapeTBeHHOI0
2K3aMEHa

[Ipencrapnenye Hay4HOro A0K1ajla 00 OCHOBHBIX
pesynbrarax MoAroTOBICHHON HayYHO-
kBaJUKALMOHHOI paboTs! (1uccepTalyn)

OobuienpodeccuoHanbHbIE KOMIIETEHIIMH

OIIK-2, OIIK-5 - Teoperuueckue 0CHOBLI HHOPMATHKH

- Teopernueckue MeTo/ibl B TEOPHHU TeneTpaduKa
CoBpemeHHbIe TeopeTnyeckue npodiiemMsl B
HH(POKOMMYHHKALIMAX

Coepemensble npodieMsl aHan3a OOJIBIIMX JaHHBIX
Hayuno-uccnejioBarenbekas pakTuka

Hayuuble ucciieioBanus

[NogroroBka K cjiaye M cjla4a rocyaapcTBEHHOr0
IK3aMEHa

[Npeacrapnenne Hay4HOro 10K1aja 00 OCHOBHBIX
pesylbTarax noAroToBIEHHO HayuyHO-
kBasHpUKaLOHHOIN paboTsl (Juccepranim)

ITpodeccHoHaibHble KOMIETEHIMH (B podecCHOHANLHON AESTENILHOCTH - Hay4HO-HCCIIE0BATEIbCKHIT)

IK-1 - Teoperuueckue 0CHOBLI HH(OPMATHKH
Teoperuueckue MeTo/ibl B TEOPHHU TeeTpaduka
CoBpeMeHHBIE TeopeTHyecKue npobiaemMsl B
HH(POKOMMYHHKALIMSX

CoepemenHble 1podiemMbl aHaiH3a HOJIBIIMX JaHHbIX
HayuHno-uccneioBarelibekas NpakTuka




Hayuuble ucciieioBanus

[Mpencrasnenne Hay4HOro A0K/1aja 00 OCHOBHBIX
pe3yNnbTaTax MnoAroTOBICHHON Hay4yHO-
kBasHpUKaLuoHHOI paboTsl (Juccepranum)
[MpodeccronanbHO-ClICMATH3HPOBAHHBIC KOMIICTEHIMM ClICLMAIN3ALMH

YK-1 — ¢cnocoOHOCTb K KPUTHYECKOMY aHAJIM3y H OLEHKE COBPEMEHHBIX Hay4YHbIX
JOCTHKEHUI1, FTEHEPUPOBAHUIO HOBBIX MJEH IPU PELUEHUHN UCCIIEOBATENIbCKUX M NMPAKTUYECKUX
3a71a4, B TOM YHCJIE B MEXKIAUCUMIUIMHAPHBIX 001aCTsIX;

YK-3 — TrOTOBHOCTH yuacTBOBarb B padOTe€ POCCHICKUX M MEXKIYHAPOIHBIX
UCCIIE0BATENIbCKUX KOJUIEKTHBOB 110 PELIEHUIO HaY4YHBIX U HAYYHO-00Pa30BaTeIbHBIX 3a1a4;

YK-6 — cnocoGHOCTS MIaHUPOBATh U pelliaTh 3aadd COOCTBEHHOrO IPodecCHOHANIBHOTO
M JIMYHOCTHOTO Pa3BUTHS;

OIlK-2 — BnaneTh KyJbTYPOH HAYYHOTO MUCCIICIOBAHMS, B TOM YUCIIE C UCIIOJIb30BAHMEM
COBPEMEHHBIX MH(OPMAIHOHHO-KOMMYHHKAIMOHHBIX TEXHOJIOTUi;

OIIK-5 — cnocobGHOCTh OOBEKTHBHO OLEHMBATh pe3y/abTaTbl MCCIENOBAHUN U
pa3paboToK, BLITIOTHEHHBIX IPYTHMHU CIIEHAATUCTAMU U B IPYTUX HAYUHBIX YUPEIKICHUSX,
[TIK-1 — crmocoOHOCTL CaMOCTOSITENILHO MPOBOANUTL HAYUYHBIE MCCIEIOBAHUS B 00IaCTH

TEOPETHYECKUX OCHOB HH(OpPMATUKU, IPUMEHATH [OJIyYEHHBIE pe3ylbTaThl B HAyYHbBIX
UCCIIEI0BAHUAX U IPYTHX 00IacTsIX.

3. Tpeﬁonalmn K pe3yjbTaTaM OCBOCHUH TUCHHUILIMHBILL

[Ipouecce u3yueHust AUCLUILIMHBI HAMpaBlieH HA (OPMUPOBAHHUE CACAYIOIUX KOMIETEHLIMI:
YK-1, VK-3, YK-6, OIIK-2 OIIK-5, IIK-1.

B pesynbsrare ocBOGHUS IUCHUILTUHBI ACTTUPAHT J0JKEH:

3HaTh OCHOBHBIE NMPUHILHUILI MATEMAaTUYECKOTO MOJICIIMPOBAHUS, TEOPETUYECKHUE OCHOBBLI
YHCJIEHHBIX U CUMBOJILHBIX METOI0B HUCCIIEI0BAHNA MATEMATHYECKHX Moenei Ha DBM.

YMmernb HCII0JIB30BATh CHEUATN3UPOBAHHOE HpOrpaMMHOE obecneuenue,
OPUEHTHPOBAHHOE HA PELICHHE JUHEHHBIX M HEJIMHEHHBIX 3aJad  MaTeMaTHYECKOTOo
MOJEIMPOBAHUS, HAa aHaIM3 M Trpa@UuecKoe TMPEJACTABICHUE IMOJIYHAEMbIX PE3YJITATOB
MOJICITUPOBAHHUS.

Biajers HaBbIKaMHM IPUMEHEHHUS CHELMATM3UPOBAHHOIO I[POrpaMMHOI0O olecrnedyeHus
Ui peuieHus npodeccHoHaNbHBIX 3adad B O0NACTH  MATEMaTU4YecKOr0 MOIEIUPOBAHUSA,
YHCIIEHHBIX METO/I0B ¥ KOMILIEKCOB IIPOTPAMM.

4. O0beM JHCUMIIMHBI U BU/bI Y4eOHOMH padoTbl

OO0wast TpyA0€MKOCTh JUCIUILIMHBI COCTABIAET 3 3aYETHBIX €IUHHUIL.
Bun yueOnoii padoThl Bcero Oun.d.o. 3aouu.g.o.
4acoB CemecTpsbl Kype
| 1
AyauTopHbIe 3aHATHS (BCero) 40 40 12
B Tom uucne: - -
Jlexyuu 20 20
IHpaxmuueckue zanamus (113) 20 20 6
Cemunapwt (C)
Jabopamopnuvie pabomur (JIP)
CamocrosiTesibHasi padora (Bcero) 68 68 96
Ob6mas Tpy10eMKOCTh yac 108 108 108

3a4. e, 3 3 3




5. Coaepxanue JUCHHILIHHBL
5.1. Coaepaanue pas3ie10B JUCHHILIHHBI

Ne
n/n

HauMenoBauue
pa3zjeia
JHCIHHILIHHBI

Cojaepxanue pa3zjea

Maremaruueckoe
MO,;‘J,CJ'IHPOB&HHB

OCHOBHBIE HPUHIUIBI MAaTEMAaTU4ECKOTO MOJEIUPOBAHMSL.
YuuBepcaiabHOCTh MareMaTHueckux moaeneil. Hepapxus
mozaenedl.  IlpuopurerHble  HampaBleHUs — Pa3BHUTUsA
MaTEMaTH4eCKOT0 MOJIEIUPOBAHMSL.

Wcnone3oBanue cneuuanuszupoBanHoro 110 B Hay4dHO#
pabore. Coboanoe OpOrpaMMHOE obecrnieyeHue.
Konunedr-nmunensun. Jlnnensuu GNU FDL u CC.

CrienuaiM3upoBaHHOE
HIPOrpaMMHOE
obecrieueHue s
HAY4YHBIX UCCIICI0BAHUN

ITporpammuoe obecneuenue (I10), opueHTHpOBaHHOE Ha
pellleHHe  MCCNENOBaHME  MATEeMAaTUYeCKUX  Mo/jenei.
Peanu3anisi YMCIIEHHBIX M AHAJUTHUYECKUX METO/OB JJisl
a”Hanusza Maremarudeckux mopenei. [1O mwis ducieHHOro
peuieHds  3a1ad  JUHEWMHOM  anreOpbl. Cucrembl
KoMnblOTepHO  anredpel. 11O mns  ucciaenoBaHus
quHamuueckux cuctem. [1O st pemienus 3aja4 MeXaHUKH
CIUIONIHBIX TeJ W Maremarudeckor ¢usuku. [lepcnexkTunsbl
pasBuTus cnenuannsuposantoro [10.

Odopmnenue
pe3yJabTaTOB HAyUYHBIX
HCCIIeJOBAHHI

Habop u BepcTka HayuHbIX pabOT B M31aTE/ILCKOH cHCcTEME
LaTeX. Crunessie ¢aiins. Ilaketsr. HaGop ¢opmyn u
tabimuy.  Jlucruuru. HWurerpaums LaTeX ¢ cucremoit
KOMITBIOTEpHO# anredpsl Sage, SageTeX.

Ucnons3oBanue 2d- u 3d- rpaduxu pns orobpaskeHue
Pe3y/nbLTaTOB HAyYHBIX UCCIIEIOBAHUIL.

[TonroroBka npeseHranuii B u3narensckoi cucreme LaTeX,
naketr Beamer.

Bepctka nureparypsl B usmarensckoit cucreme LaTeX,
BibTeX.

Habop wu Bepcrka JIUCCEPTAlIMOHHONW  paboThl B
m3parenbekoi cucreme LaTeX, npoext Russian-Phd-LaTeX-
Dissertation-Template na GitHub.

Hayunbie 0a3bl 1aHHBIX

Obimas METOANKA oubnuorpaduueckoro [IOHCKA.
['ocynapcrBennas cucTema HAy4HO-TEXHUYECKOM
UH(pOpMALIUK, OTEUECTBEHHbIE U 3apyOeikHble OHOIHOTEKH,
ME3K,IyHapoaHble HayuHble Oubnuorpaduueckue 6assl.
Maremaruueckue pecypcesl B cetn Hutepuer: Math.net,
Wolfram|Alpha, Cocale, NIST Digital Library of
Mathematical Functions.




5.2 Pazaeiibl AMCHHILINH W BH/AbLI 3AHATHI
st ounoii popmbl 00yuenus

Ne HaunmeHnoBanue pasjesia AHCHHILIHHBI Jleku. IIpakr. u CPC Bcee-
n/n Ja0. ro 4ac.
3aH.
1 MaremaTu4eckoe MOJAETMPOBAHNE 2 0 12 14
2 | Coenpanu3HpoBaHHOE IPOrPAMMHOE 8 20 12 40
obecrieueHue /1J1s1 HayuHbIX
HCCIIEIOBAHUN
3 |Odopmienue pe3yinbTaToB HaydHbIX 6 16 12 34
HUCCIIEIOBAHUNA
4 Hayunbie 0a3bl 1aHHBIX 4 4 12 20
UTOI'O 20 40 48 108
Jiist 3a04H0# popmbl 00yUeHHs
Ne HaunmeHnoBanue pasjesia AHCHHILIHHBI Jleku. IIpakr. u CPC Bcee-
n/n Ja0. ro 4ac.
3aH.
1 MaremaTu4eckoe MOJAETMPOBAHNE 1 0 14 15
2 | Coenpanu3HpoBaHHOE IPOrPAMMHOE 2 4 34 40
obecrieueHue /1J1s1 HayuHbIX
HCCIIEIOBAHUN
3 |Odopmienue pe3yinbTaToB HaydHbIX 2 1 28 31
HUCCIIEIOBAHUNA
4  |Hayunsbie 6a3bl JaHHBIX 1 1 20 22
UTOI'O 6 6 96 108
6-7. JlJaboparopHble U NPaKTHYECKHE 3aHATUS
Ne n/n Ne paznena TemaTHka NpakTUYECKUX 3aHATHI Tpynoemkoctb
JTUCLIMIUTHHBI (vac.)
Oun. | 3aouH.
b.o. ®h.o.
l. 2 CpaBuenue peraresneit 3a1a4u Ha COOCTBEHHbIE 4 0.5
3HaueHus, BCTpoeHHbIX B Scilab u Sage
2 2 CpaBHEHME YUCJICHHBIX U CUMBOJIbLHO-YHUCIIEHHBIX -+ 0,5
METO/I0B PELICHHS CUCTEMBI HETMHEHHBIX
ypaBHeHuH
3 2 UnciieHHOE HCCIEI0BaHUE MATEMATHYECKOH 4 1
MOJIENH, OIMUCLIBAIOILECHCS ABTOHOMHOMR CHCTEMOH
HEJIMHENHBIX OOBIKHOBEHHBIX
auddepeHnanbHbIX ypaBHEHHIH
4 2 AHAIMTHYECKOE UCCIEN0BAHNE MATEMATHYECKOM 4 1
MOJIENH, OIMHCLIBAIOIICHCS ABTOHOMHON CHCTEMOM
HEJIMHENHBIX 0OLIKHOBEHHBIX
auddepeHnaiIbHbIX YPaBHEHHH
5 2 Mopenu, ornuchIBalONIMXCsl KPAEBBIMM 3aa4aMU 4 1




MaTeMaTH4YECKON (DPU3UKU: CPABHEHUE METOA
KOHEYHBIX 21eMEHTOB U MeTona Dypee
6 3 HabGop u BepcTka HayuHOit padothl B LaTeX -+ 0,25
7 3 [Toaroroska rpaguueckoro KOHTEHTA, 4 0,25
MPE/ICTABJIAIONIETO Pe3y/bTAThl HAYYHOH padoTsl
8 3 Habop u Bepctka npeszentanuu B LaTeX + 0,25
9 + Coznanue 6ubnuorpaduueckoii 6a3el 1o TeMe 4 |
Hay4yHOH paboThl
10 3 HaGop u BepcTka qucceprauuu 1 apropedepara + 0,25

8. Ma‘repnaumm-'rexnnqecxoe o0ecrneyeHne ANCIHMILIMHBI:

MynbrumenuiiHas  yuebHas ayaAHTOpUs I8 IPOBEACHMS JICKIHUOHHBIX  3aHATHH.
Kommbrorepuble (aucIulelHble) KIacchl € JOCTYNOM K ceTh MHTepHeT M 9NEKTPOHHO-
obOpazoBarenbHOH cpefie YHUBEPCUTETA [T BBITOJHEHUS 00y4alomuMuUcs 1adoparopHeix padboT
10 AUCHUIUIMHE, AJI NPOBEACHUA 00y4arOUIMMUCA CAMOCTOATEILHOM paboThl U KOMITBIOTEPHOTO
TECTUPOBAHUS 00ydaromuxcs (MpH HEOOXOUMOCTH).

9. Uudopmanuonnoe odecneyenne JUCHHUILIHHBI.

a.) nporpaMMHoOe obecrieueHue:

OC Linux, oducusiii maker LibreOffice (muuensus MPL-2.0), I1O mns npocmorpa pdf
(manpumep, evince (nuuensus GPL-2+ CC-BY-SA-3.0)), GNU Midnight Commander
(JInuensuas GNU GPL 3), pemaxtopst emacs (muuensust GPL) wnu vi (muuensus BSD),
FreeFem++ (Jlunensus LGPL-2.1), TeXLive (JIuuenszus GPL-2 LPPL-1.3¢ TeX), Sagemath
(JInuensus GPLv3), cucrema xomnsrotepHoit anredpst MAXIMA (munensus GPL-2 GPL-2+),
Scilab (JIuuensus CeCILL (cBo6oanast, coBmectimasi ¢ GNU GPL v2)).

b.) ba3bl nanubIX, HHPOPMALHOHHO-CIIPABOYHEIE U ITOMCKOBBIE CUCTEMBI
1. TYUC http://esystem.pfur.ru
Cair 6ubmorexu PYJIH http://lib.rudn.ru/
OnextponHas 6ubnuorexa PI'b http://www.rsl.ru/
Ob1epoccuiickuii MaremMaTuyeckuii nopran mathnet.ru
NIST Hudposas snuuknoneus maremarnaeckux ¢yuxuuii (https://dlmfinist.gov)
Crapeiilunii  pecypc 1O 4HCIE€HHBIM MeTtogoM B ceru  Numerical recipes
(http://numerical.recipes/)

7. bubnuorpaduueckas u pedeparuBHas 6asa AaHHBIX U MHCTPYMEHT [UI OTCIIEKHUBaHMsA
LIUTUPYEMOCTH cTaTel, OnmyO/IMKOBAHHBIX B HAYYHBIX H3/1aHUSX:

+  Scopus (https://www.scopus.com).

«  Web of Science (http:/www.isiknowledee. Com)

«  Zentralblatt MATH (zbMATH) (https://zbmath.org)

¢.) ObnayHbie CEPBUCHI:

« CoCalc (https://cocalc.com) - BeO-mnardopma 1j1s1 00IaYHBIX BHIYUCIICHUN U YIIPABICHUS
KypcaMu Ui BBIYUC/IMTENLHONH MaTeMaTuKW, SBISETCS 4YacThI IpoekTa Sage,
NOANEPKUBAET peaakTUpoBanue padbounx auctos Sage, fokymentoB LaTeX u GinokHoTOB
Jupyter, OTKpbIBaeT qocTy K dKkcrepuMenTam B koHconu Linux (Ubuntu 18.04.2 LTS).

« ShareLaTeX (https:/ru.sharelatex.com) - ownnaiin penakrop LaTeX, ne tpebyer
YCTaHOBKH, ITO/IIEP3KUBAET COBMECTHYIO paboTy B peajbHOM BPEMEHH.

+  WolframAlpha (https://www.wolframalpha.com) — oHnaiiH cucTeMa KOMIIBIOTEPHON
anredpe! 1 0a3a 3HaHUH

«  Math Partner (http:/mathpar.cloud.unihub.ru/ru) — s3sik u BeO-muardopma wIs
00nayHbIX BbIMUCICHUH, paspaborannbii rpynmoi ['HM. Manomonxka.

S




10. Yuedno-meroanueckoe odecrneyeHue JUCHHILIHHbI:

a) OCHOBHAaH JIUTEpATYpa

L.

2.

Tuxonoe H.A. u op. OcHoBbl maremarudeckoro mogaenuposanus. /H.A. Tuxonos, M.I.
Toxmaues. VYuebnoe nocodue. Yacts 1. - M.: @usnueckuii daxyasrer MI'Y, 2013. - 84
c. Yacts 2. - M.: @usuueckuii paxynsrer MI'Y, 2012. - 91 c. Kypc pasmenien aBropamu
Ha oduLHMaILHOM caiite Kad. Mar. (husyu. b-Ta MI'V. -
http://math.phys.msu.ru/data/27/0OMM _Part_1.pdf.
http://math.phys.msu.ru/data/27/OMM Part 2.pdf

Tonybkoe A.1O. u op. KomnblorepHas anredpa B cucteme Sage : yuebnoe nocobue / A.1O.
lony6xos, A.W. 300uun, O.B. CokonoBa; MOCKOBCKHN TOCY/1aPCTBEHHBIH TEXHUYECKHUI
yuusepcuter umenu H.D. baymana. - Mocksa : Usparensctso MI'TY um. H.D. baymana,
2013. - 80 c. - ISBN 978-5-7038-3680-4

bensxos, H.C. TEX mna Bcex. OdopmiieHue yueOHbIX M HaydyHbIX paboT B cuCTEME
LATEX / H.C. benskos, B.E. Ilamou, I1.A. Cagosckuii. - Mocksa : JIubpoxom, 2009. -
208 c. : un. ; To xe [Dnexrpounsiii pecypc]. - URL: http://biblioclub.ru/index.php?
page=book&i1d=447830

0) 10NONHUTEIbHAS JIHTEepaTypa

L.

Maremaruueckoe wmozenuposanue. Mnen. Meronsl. [Ipumepst [Texcer] /  AA.
Camapckuit, A.Il. Muxaitnos. - 2-e u3a., ucnp. - M. : @usmarnurt, 2002. - 320 c. : un. -
ISBN 5-92221-0120-X : 115.94. [ET 20]

Bparycs, A.C. Jlunamuueckue cuCTEMBl U Mojenu Ouonoruu : HayuHoe usganue / A.C.
bparycs, A.C. Hookunos, A.Il. [liaronos. - Mocksa : ®usmariut, 2009. - 400 c. -
ISBN  978-5-9221-1192-8 ; To xe [DnexkrpoHHbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=67304

Jlexunu no maremarnueckoit ¢usuke [Teker] : Yuebuuk no ¢usuke / A.I. CBeurHukos,
A H. boromo6os, B.B. Kpasuos; A.I'Csemnukos, A.H.boromao6os, B.B.Kpasiios. - M. :
Hzn-so MI'Y, 1993, - 352 ¢. : un. - ISBN 5-211-02073-1 : 17.00, a Takxe Oonee no3guue
W3aHUSL.

HabGop u Bepctka B cucreme LaTeX [Texcr] / C.M. JIbBoBCckuii. - 3-¢ u3a., ucrpas. U
nomn. - M. : MIIHMO, 2003. - 448 c. : un. - ISBN 5-94057-091-7 : 129.14. [ET 30]
https://www.mccme.ru/free-books/llang/newllang.pdf

Poroxun, M.IO. IloaroroBka u 3amura MUCBMEHHBIX paboT : yuyeOHO-IPAaKTUYECKOE
nocobue / M.FO. Poroxun. - Mocksa ; bepnun : upexr-Menna, 2014. - 238 c. : u. -
bubnuorp. B kH. - ISBN 978-5-4475-1666-6 ; To ke [Dnekrponnsiit pecype]. - URL:
http://biblioclub.ru/index.php?page=book&id=253712

I'openos, B.II. JlokropantaMm, acnupaHTaMm, COMCKAaTEIsAM YUYEHBIX CTEMEHEH M y4EHbIX
3BaHuil : npaktudeckoe nocodue / B.IL. Topenos, C.B. I'openos, B.I'. Canbuukos. - 2-e
u3n., crep. - Mocksa ; bepiun : Jlupexr-Menua, 2016. - 736 c. : un. - bubnuorp.: ¢. 160-
163. - ISBN 978-5-4475-6133-8 ; To xe [Dnexrponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=428233

Kysueros, U.H. OcHoBbl Hay4HBIX MccaenoBanuii : yueduoe nocodbue / U.H. Kysuenos. -
3-e u3x. - Mockga : M3aarenscko-toproeas kopnopanus «/lamkos u K°», 2017. - 283 c. -
(Yuebnsle nzganus aus 6akanaspos). - bubnauorp. B ku. - ISBN 978-5-394-02783-3 ; To
xKe [DEKTPOHHBIH pecypcl]. - URL: http://biblioclub.ru/index.php?
page=book&id=450759

®ununnosa, A.B. OcHOBbBI HayuHbIX HCClenoOBaHMN : ydeOHOe mnocobue / A.B.
®Gununnosa. - Kemeposo : KemepoBckuii rocynapcrBenHsiii yuusepeurert, 2012, - 75 c. -
ISBN  978-5-8353-1254-2 ; To xe [DOnexrponusiii  pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=232346

Tapnasckuii T. Cepus crateil 0 Maxima, Brepsblie onybinukoBano B «Linux Format» 3a
2006 r. http://maxima.sourceforge.net/ru/maxima-tarnavsky-1.html




10. Jlokymenrtanus no Sage: http://www.sagemath.org
11. Jlokymenranus o Scilab: https://www.scilab.org

11. Metoauyeckue yKa3zanus /1Jist 00y4alOUIUXCS 10 0CBOCHHIO IHCHHUILIHHBL.

[leppas Tema «MaremaTnueckoe MOIEIUPOBAHUE» HOCUT BBOJHBIN XapakTep, Ha JEKIUIX
W371araloTcsi OCHOBHBIE NPUHIMIIBI MaTeMaTHYECKOTO MOJEIHPOBAHUS B  CONPOBOKICHHU
MPUMEPOB, W/UIIOCTPUPYIOIMX MX MpuMeHeHue Ha npaktuke. CamocrosrtensHas paborta
00yualoluxcsl HalpaBjicHa Ha YCBOCHHME OCHOBHBLIX MOHATHH. Pexomenpayercss oOpamarscs K
kuure A.A. Camapckoro u M.II. Muxaiinosa u nepBeim rmaBam pykoBoacta H.A. Tuxonoga.
JIaboparopuble U npakTUYecKue padoThl HE npenycMoTpensl. OBnajeHue TEMOH OLIEHUBAETCS B
X0Jle onpoca.

Bropas tema «CrnenumanusupoBaHHOE [porpaMmHoe obOecredeHue I HaydHbIX
UCCJICIOBAHMID)  TpU3BaHa  [I03HAKOMUTHL  O0ydalomMXCd €O CHELUATU3UPOBAHHBIM
MPOrpaMMHBIM OOECIEeYeHUEM, MPUMEHSIEMbIM B 00JIACTH MaTEeMaTH4YeCKOro MOJAEIUPOBAHUS,
YUCAEHHBIX METOZOB M KOMILIEKCOB mporpamMm. Ha sexumsix Oyzmer nan o030p mporpamMMHOro
obecrieyeHuss, OPUEHTUPOBAHHOIO HAa YHUCJIEHHOE M CHMBOJIBHOE pEUIeHHE anredOpandeckux u
auddepeHnnanbiblX  ypaBHEHHMH, 3ajau  MmareMmatuueckoil ¢usuku. Iloxasanel npumepsl
npumenenust Scilab, Sage, FreeFem++ k uccienoBaHuio MaTeMaTH4ecKUx Mojenei. BaxHoi
OOIIEKYJILTYPHOH KOMIOHEHTOH TEMbl SBJISETCS I[MOHMMAHME POJM M THUIIOB JIMIEH3UH,
peraMeHTUPYHOIIUX UCIOIBb30BaHUs IPOIPAMMHOIO 00ecreueH s.

ITo teme npenycmorpeno 5 nabGoparopHbix pabor. MX TeMbl noapasymeBalOT, 4TO
olyuaromuecss CcaMOCTOSTENBHO  BLIOMPAIOT MareMaTH4eckue MOJENW JUIi  aHalu3a,
OPUEHTHUPYSICh B MEPBYIO OYEpPElb HA CBOIO O0JAaCTh HAyUHBIX UHTEpPecOoB. [Ipu BOZHUKHOBEHHH
3aTpyHEHHH C BBIOOPOM MOJIEIIH PEKOMEH/yeM BbIOUPATh B KQYECTBE MOJIEININ, ONUCHIBAIOLIEH A
aproHoMmHOI cuctemoit OJ1Y, mogens «Xumuuk->Kepraa», a B KauecTBe 3a/ja4d MaTeMaTHYECKOM
busuku B3ATH 3aja4y O CTALMOHAPHOM paCHpPEICJICHHU TeIia, MPUBOAIIYI0O K PELICHUIO
ypaBHeHus Jlannaca ¢ kpaeBbiMU ycioBHAMHU 3-ro poga. Obe 9TH Mozenu OyayT UCIOIb30BATh U
B JIEKLIMOHHOM Martepuane. JlonosHuTenbHbIe CBEJCHN O 3a/a4ax MaTeMaTHu4eckol Gu3nku —
u3 kypca A.H. Boromobosa. Tembl HEKOTOpbIX pabOT A0OMYyCKalOT IPOMU3BOI B BhIOOpE
pOrpaMMHOIO o0ecreueHus, Mpu YCIOBHM, YTO OHO OCTaercst cBOOOAHBIM. Bbinonnenue
naboparopHeIX paldoT MOApa3yMeBaeT HE TOJIBKO YCBOEHHE JIEKIMOHHOrO Marepuasia, HO U
CaMOCTOATENNLHYI0 paboTy ¢ JOKyMeHTaluel K u30paHHOMY OOy4aloUMMHCA MPOrpaMMHOMY
obecriedeHHI0. YCBOEHHE TEMbI OLIECHUBAETCS 110 BIMOIHEHHIO 1aDOpaTOpHBIX padoT.

Tperbss Tema «OdopmieHre pe3yabTaToB  HAyuHBIX — MCCIENOBAHMI»  MpU3BaHA
[O3HAKOMUTL  OOy4YaloIUXCs €O MPOrpaMMHBIM  00ECNEYeHHMEM, HCHOIb3YEMbIM IIPH
NPEACTABIEHUH HAy4yHBIX pe3y/IbTaTOB. 3JTa TeMa HOCUT TEXHHYECKHH Xapakrep, HO
Ype3BhIYAiHO BAXKHO IS NIPUBUTHS HABBIKOB Ha0Opa Hay4HbLIX cTaTel, coaepxaiux Oonbiioe
qucno Maremarnueckux dopmyn u rpadukos. Ocoboe BHuMaHHE OyIeT yAEIEHO TEXHHUYECKUM
0COOEHHOCTAM TOJIFOTOBKM KAHAMAATCKOM auccepranuu no crnenuaibHoctu 05.13.18. 1o teme
npeaycmorpeHo 4 nabopartopHbie paboTel. B xoae uX BbINONHEHHA O0y4arOMIMHCS J0JKEH
npuoOpecTH U NPOJAEMOHCTPUPOBATH HABBIKU BEPCTKM MAaTEMATHMYECKUX CTATel W rpe3eHTauuii.
[lpu BeIMONHEHMM TNEPBOI U3 HUX PEKOMEHJyeM BbIOpaTh OJIM3KYI0 IO HAy4yHOH TeMaTHUKH
crarblo Bukunenuu u Habpate ee B TeX. Ilpn BO3HHKHOBEHMHM TeX MJIH HHBIX BOIPOCOB IO
cucreme TeX cueayer B mnepByw ouepeab obOpawmarses k nocoburo H.C. bensaxosa.
Creuuanbuble BOIpochl BepcTku Gopmyn Haubonmee mnoaHO u3nokeHsl B kuure C.M.
JIbBOBCKOrO, KOTOpPast, OAHAKO, TPY/HA /I NEPBOTO YTeHMs. YCBOCHHE TEMbI OLIEHHBAETCS IO
BBINOJIHEHUIO j1abopatopHbIX palboT. Bompockl, CBsi3aHHBIE € PEIIAMEHTOM HalMCaHUs
JAUcCepTaliy, MOTYT ObITh U3YUYeHBI 10 AoKyMeHTauuu K npoekty «LaTeX-template for russian
Phd thesis» (https://github.com/AndreyAkinshin/Russian-Phd-LaTeX-Dissertation-Template).

YerBeprasi TeMa HanpasieHa Ha Pa3sBUTUE HABBIKOB UCHOJb30BaHus Oubnnorpaduueckux
0a3 U MpoYUX CETEBLIX PECYPCOB, OPUEHTUPOBAHHBLIX HA MOUCK HAYYHOW MH(OpMALUU B CETH.
Ha nexkumsax nmpuBOASTCA HNpUMEPbI pabOThl HE TOJILKO ¢ HAYKOMETPHYECKMM Oa3aMu o0L1ero




Ha3HA4YeHHsA, HO M C pecypcamH, OPUEHTUPOBAHHBIMM Ha NOUCK HMH(poOpMauuu B obnactu
MaTeMaTHYECKOTO MOJAEIMPOBAHMS, YUCJIEHHBIX METOJOB M KOMIUIEKCOB mnporpamm. OOime
BONPOCH! paccMoTpeHb! 0030pHO. Ilo Teme npenycmorpena oana naboparopHas pabot, B xoze
BBIIIOJIHEHUSL KOTOPOH o0yuaroupecs [JOKHBI HONYYUTb M I[POJAEMOHCTPUPOBATH HABBIKU
pabotbl ¢ Oubnuorpadpuueckumu 6azamu B cBoeH npeameTHol obnactu. Ilpu BO3HHKHOBEHUH
TPYAHOCTEH ¢ BbIOOPOM TeMbl s co3janus Oubimorpaduyeckoil noadOpKH, PEKOMEHAYETCs
tema «Mogens XunHuk-Kepray. YcBoeHHE TEMBI OLICHMBAETCA 110  BBINOJIHEHUIO
naboparopHoil pabdotel. JlononHutenbHo obyuaromuecs MOryT U3yuuTh Kypce «CoBpeMeHHbIE
KOMIIETEHIIMM B padore ¢ 2eKTpoHHOH uHHG(popManueid B 00pa3oBaTelbHOH W HAy4YHOH
JESATENBHOCTH (https://www.dporudn.ru/course/sovremennye-kompetentsii-v-rabote-s-
elektronnoy-informatsiey-v-obrazovatelnoy-i-nauchnoy-deyatelnost-18), paspaboranusiii E.1O.
JloroBoii.

B kadecTBe MTOrOBOrO0 KOHTPO/IS 3HAHHUIl mpeaycMoTpeHa 3ammura npoekra.  [Ipoekr -
KOHEYHbIH MNPOMYKT, MOJy4aeMblii B pe3y/lbTaTe IUIAHHMPOBAHUSA M BBINOIHEHHsS KOMILIEKCA
yueOHBIX M ucciefosarenbekux 3aaaHuil. B coorBercrBum ¢ permamenrom ®OC mpoekr
BBIIIOJIHACTCA B paMKaX CaMOCTOATENbHOH paborel. OH MO3BOJIAET OLEHHTb YMEHHs
00y4aloImuXcsl CaMOCTOATENBHO KOHCTPYMPOBATH CBOM 3HAHUSL B IIPOLECCE PpELLCHUs
MPaKTHYECKUX 3aJad M npodieM, OPUEHTHPOBATbCA B HMH(OPMALUOHHOM IPOCTPAHCTBE H
ypoBeHb C(OPMUPOBAHHOCTH AHATUTUYECKHUX, HCCIIENOBATEIbCKMX HABBIKOB, HABBIKOB
NPAKTHYECKOTO M TBOPUECKOTO MbINUIEHUs. MOXKET BBIIMOIHATLCS B MHAMBUIYAlbHOM MOPSIKE
unu rpynnoi odyqatomuxcs. Tembl npoexToB BeiOUparoTcs oOy4yaroluMes 10 COrJIAaCOBAHUM C
[penojaBaresieM, I[pUd OTOM PEKOMEHAyeTcs BbIOpaTh TeMbl, Onu3kue K HayuHoil pabote
obyuatomerocs. [Ipy olieHUBaHUN NPOEKTA YUUTHIBAIOTCA:

1. Haseiku nonbopa 6ubnuorpaduueckoil HHGOpMALMU 110 TEME IIPOEKTa

2. Hasbixu BbIOOpa M HCIONIB30BAHUS CIIELUATM3UPOBAHHOTO IPOIPAMMHOIO odecneueHus
1S IPOBEJEHUS YUCIIEHHBIX YKCIIEPHUMEHTOB

3. HaBblxu Bepudukanum noayueHHbIX pe3ynbTaToB
Hasbiku oopmitenus oruera B uzarensckoi cucteme TeX

5. HaBbiku NOATOTOBKH MpE3EHTALMU B H3AaTenbekoil cucreme TeX

12. ®oHj OLEHOYHBIX CPEICTB /LISt IPOBEICHU NPOMEKYTOUHOH aTTeCTAlUN
00y4YarouUXCH Mo JUCHHIIHHE (MO/1Y.II0).

®OC 1o AUCIHUILIMHE NPEICTABIECH B IPHIOKEHHH K JaHHOMH ITporpaMMe.
[Tporpamma cocrasiena B coorsercTBuu ¢ Tpedoanusamu OC BO PY]IH.

Paspaborunkmu:

1.¢.-M.H., no1eHT Kadeapsl NPUKIaAHON HHPOPMATHKH

U TEOPHH BEPOATHOCTEN (_/7’ M./, Maneix

JupexTop HanpasjeHust
3asenyromuii kadeapoi
NPUKIAJAHON HH(OPMATHKH U TEOPUH BEPOSTHOCTEH,

A.T.H., npod. K.E. Camyiinos
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OOHA ONEHOYHBLIX CPEJACTB

MO YYEBHOM JUCHUTJIUHE

IIporpamMmuoe obecieyeHue /Uil NPOBEACHNS HAYYHbBIX HCCIEN10BAHMI

(HaHMEeHOBaAHHE ,EI,HCLLHIIJ']H}IJJI)

09.06.01 Mudopmarrka U BEIMUCIUTEIbHAS TEXHUKA

(KO M HAHMEHOBaHHe HanpaBacHus TMOATOTOBKH)

TeopeTnueckyie 0CHOBLI HHOOPMATHKH

(HAaHMEHOBaHHE I'lpOdJHJUI MOATOTOBKH)

Uccnenoparens. [IpenogaBarenb-uccae10BaTelb

Kpamumkatius (cTeneHs ) BRITYCKIHKA




HacnopT (l)ol'[,[lﬂ OHEHOYHBIX CPEJACTB M0 JTUCHHILIJIHHE H“D! pPAMMHOC obecnieueHue IS MPOBEACHWA HAYVIYHBIX HCCHBE!OB&HHI‘/‘I

HABAHHE

Hanpasnenue: 09.06.01 UndopmaTuka u BeraucnutenbHas Texuuka. [Ipoduns «TeopeTnyeckrue 0CHOBEI HHOOPMATHKIY

wiithp HAABAHNE
Kon KounTtpoimpye- KouTpoaupyemas DOCh1 Bbasabl| Bajuibl
KOHTP. MBI TeMa JHCHHILIHHBI (popmbl konTpo.st ypoBHs ocBoennst OOII) | Tembr | pa3sjgena
KOMIEeTeH- | pa3jaes JHCIH-
DEIRCT SR Ayautophas padora |CamocTosTe/1bHAs
IHH ILTHHBI : j
padora
HJIH ee 4ya-
CTH Boinon- Onpoc IMpoexT
nenue JIP
VK-1, YK- |Maremarnueckoe | OCHOBHbIE NPHHIHKIIEI MATEMATHYECKOIO MOACITHPOBAHUS. 0 0 5 10
= MOJAC/IHPOBAHHE o
3, YK-6 ACIHP Ucnonbszopanue crequanusuposantoro IO B nayunoii pabore. 0 5
OIK-2, Ceobojnoe nporpammHoe obecriedeHue.
OIIK-5 e
TTK-1 Creumanusupo- | I10 nnd pelueHus 3aj1a4 JHHCHHOH anredpol. 0 10 35 35
BaHHOE IPO- o -
P ITO auist pelieHUst CHCTEM HEIMHEHHbIX YpaBHEHUI 5 0
rpaMMHOE
obecrieuenue g |10 g uecneoBaHus JMHAMUYECKHX CHCTEM. 10 0
Hay4HBIX
Y 5 ITO ans pewieHus 3a/1a4 MEXaHUKH CIUIOLIHBIX TEJl U 5 0
ucclneaoBaHui .
MaTeMaTH4YC¢CKOH (1)113}“{14
Odopmitenue Habop u Beperka HayuHbix pador B uzjarensckoii cucreme LaTeX. |5 10 30 30
C3YIbLTATOB u o
pesy IToaroroska npeseHTanuil B u3arensckoil cucreme LaTeX 5
Hay4HBIX HC-
cle10BaHHil Ioaroroska rpa)u4ecKoro KOHTEHTA, MPEACTABIAIOIErO PesylbTaThl | 5 0
Hay4HOH paboTh
Habop u Beperka auccepranuu U asropedepara 5 0
Hayunsbie Ha3bl O0mas mMerouka Gubnuorpaduyeckoro noucka 5 0 10 25 25
NJAHHBIX
A Maremaruueckue pecypest B cetd Hurepuer 0 10
Hroro: 50 20 30 100 100




[Ipoiecc u3yueHus QUCHHUILUIMHBI HAIPpaBieH Ha (OPMHUPOBAHHE CIEIYIOIIHX KOMIECTEHIIUH VK-1, VK-3, YK-6. OI1K-2, OITK-5. TTK-1
(6 coomeemcmeuu ¢ OC BO PVIH)

YK-1 — cnocobHOCTh K KPUTHUECKOMY aHAIM3y M OLEHKE COBPEMEHHBIX HAy4HbIX AOCTHIKCHMI, I'€HEPUPOBAHMIO HOBBIX HJEH NpH pELICHUH
UCCIIEI0BATE/IbCKUX U MPAKTUYECKUX 3a/1a4, B TOM YHMCIIE B MEKIUCIUILUIMHAPHBIX 001acTaX;
VYK-3 — roroBHOCTb y4acTBOBAaTh B padoTe pPOCCHMCKHUX M MEKIYHAPOJHBIX HMCCIEAOBATENbCKHX KOIUIEKTUBOB I0 PELICHUIO HAYYHBIX U HAy4YHO-

obpa3zoBarenbHbIX 3a/1a4;
YK-6 — c110coOHOCTb MIaHUPOBAThL M PeLaTh 3a1a4 COOCTBEHHOTO NPO(ECCHOHANIBHOTO U TMYHOCTHOIO Pa3BUTHS;

OIIK-2 — Bnagers KyIbTypoOH HAyuyHOTO HMCCIEINOBAHMs, B TOM YHCIE C HCIOJIL30BAHHEM COBPEMEHHBIX HH(OPMALMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOIHI;
OIIK-5 — cnocoOHOCTE OOBEKTUBHO OLIEHMBATHL PE3YNILTAThl UCCIEAOBAHUN M Pa3pabOTOK, BBINOIHEHHBIX APYTUMU CHELUAIUCTAMU U B JPYTHX

HAYYHBIX YUPEKICHUAX;
[IK-1 — cnocobHOCTh caMOCTOATENLHO NPOBOAUTE HAYUHbIE HCCIEIOBAHHS B 00/1aCTH TEOPETHUECKUX OCHOB UH(OPMATHKY, IPUMEHATH IOTYUYEHHbIE
pe3yNnbTaThl B HAYUHBIX UCCIECIOBAHUAX U IPYTUX 00IACTIX.



IIpuMepHbINA NepevYeHb OLEHOYHBIX CPEACTB

CaMOCTOSITEILHO KOHCTPYHPOBATh CBOM 3HAHMS B
NPOLECCE pELIEHUs MPAKTHYECKUX 3aJa4 U
npo0iiem, OPUEHTUPOBATHCSA B
MH(OPMALIHOHHOM MPOCTPAHCTBE H YPOBEHb
c(hOpMHUPOBAHHOCTH AHAJIUTHYECKHX,
MCCIIE0BATENIBCKUX HaBBIKOB, HABBIKOB
NPAKTHYECKOTO M TBOPYECKOIO  MbILLICHUS.
Mosker  BBINONHATLCA B HHAMBHAYa/lbHOM
HOPSLIKE HIIK TPYIIoi 00yyaromuxcs.

HaumenoBanun _ ) - ) IIpeacraBienue
n/ ) Kparkas xapakTepucTHKa 0lleHOUHOI 0 .
| €oueHouHoro T oufelm'{uom
cpeacTBa cpeacTBa B (honje
Ayoumopnan paboma
1 | Ompoc CpencTBo KOHTpoOJs, oOpraHuzoBaHHoe kak | Bompochr o
cnenunanbHas Oecena npenoasarens ¢ | Temam/paszenam
o0y4aroumumMcssT Ha  TEMbl, CBA3aHHbIE C | JUCLIMILIUHBI
U3y4aeMOW JAUCLUUIUIMHON, U PAaCCUUTAHHOE Ha
BBISICHEHUE 00beMa 3HAHUU O00y4aroEerocs Mo
OIpEJICJICHHOMY pa3zieny, Teme, npodiieMe u T.11.
2 | Jlaboparopuas | Cucrema NPaKTUYECKUX saganu, | Gonag
pabora HarpaBIeHHbIX Ha (opMupOBaHUE | IPAKTHYECKUX
NPAaKTUYECKUX HABBIKOB Y 00YYAIOLIMXCS 3a/1aHui
Camocmosamenvuas paboma
1 | IIpoekr Koneunslit npoAyKT, nonyuaemslil B pesynsrare | Tembl  IpynmnosbIX
IUIAHUPOBAHUA U BBINOJIHEHUS  KOMIUIEKCA | W/WiIn
yueOHBIX M HCCIEIOBATENbCKUX  3afaHMil. | MHIUBUIYATbHBIX
ITosBonser oueHuTh yMeHUs OOy4alOUIMXCS | HPOEKTOB

OueHuBaHuE pe3y/IbTaTOB OCBOCHMS AUCLIUILIMHBL IPOU3BOJUTCSA B COOTBETCTBUHU
¢ 0anIBbHO-PEUTUHTOBON CUCTEMOIA.




Ba/uibHO-peITUHIOBAsA CUCTEMA OLIEHKH YPOBHSA 3HAHUM

CpoaHasi onieHOYHAs TA0IMIA JTUCHMILTIHHBI

Konrpoaupye- Konrpoaupyemas DOCHI Bannsl | Banael pas-
MBI TeMa JHCUHILIHHLI ((hopMBI KOHTPOJISE YPOBHA OCBOCHHS TeMbl AeJia
pasjges qucuu- 001I)
ILIHHBL
Aymuropnas padora |CamocrosiTellb-
Hast padora
Brinon- | Onpoc Mpoexr
Henune JIP
Maremaruue- | OcHOBHbIE NPHHLUIB Ma- | 0 5 0 5 10
CKOE MOJIE/IN- | TEMaTHYECKOIO MOJEIH-
poBaHue poBaHusL.
Hcenonszosanne cneuua- |0 5 5
Jmsuposansoro 10O s
HayuyHoii pabore. Cobos-
HOE HpOrpaMMHOE
obecneueHue.
Cneunanusupo- | I10 ana pemenus 3anau 5 0 10 35 35
BaHHOE [1PO- JIMHEHHOM anreGpsl.
rpaMMHOE
I, [1O aus pemenus cucreMm |5 0
obecrieuenne i3 u
HEUHENHBIX YpABHEHHI
JUISt HAYHHBIX
uccieposanuit | I10 ws ueenegosanus 10 0
JUHAMHYECKHX CHCTEM.
[1O nus pemeHus 3aia4y 5 0
MEXAHUKH CIIOLIHbIX Tell
M MaTeMaTH4ecKoil Gpu3n-
KH
Odgopmnenne | Habop u BepeTka HaydHbIX | 5 10 30 30
pe3yiLTaToB pabot B u3aTebLCKol
Hay4YHbIX HC- cucreme LaTeX.
cllel0BaHHit =
[MoaroToeka npezenrauuii |5
B M3/1aTeILCKOH cucteMe
LaTeX
IMoaroroska rpaduueckoro | 5
KOHTEHTA, [IPE/ICTaB-
JISIOIIEr0 Pe3y/ILTaThl
HayuHOo# padoTbl
HaGop u Bepcrka auccep- |5
Tauuu u agropedepara
Hayunbie 0a3sl | OOwas meroauka oubdamno- |5 0 10 25 25
JaHHBIX rpaH4ecKoro no1cka
Maremaruyeckue pecypcesl |0 10
B cetn Murepuer
Hroro: 50 20 30 100 100




Tadanuma coorBercTBHA 0A/JIOB H OLEHOK

Banner BPC Tpaguuuonusie oueHku PO Ouenxku ECTS
95 -100 5 A
86 -94 B
69 - 85 4 C
61 - 68 3 D
51 - 60 E
31-50 2 FX
0-30 F
51-100 3auer Passed

IIpasuna npumenennst BPC

1. Pasmen (tema) yueOHOW AUCUMIUIMHBI CUMTAKOTCS  OCBOCHHBIMM, €CJIH
oOywaromuiics HaOpan Oonee 50 % OT BO3MOXKHOrO 4ucia OalIOB MO ITOMY
paszaeny (teme).

2. OOyuarouuiicss He MOXeT ObITh aTTECTOBAH IO AMCIMILIUHE, €CIIH OH HE OCBOWII
BCE TEMbl M pa3ieibl AMCHUIUIMHBL, YKAa3aHHBIE B CBOJHOW OLIEHOYHOM Talnuie
JUCLUILINHBIL,

3. Ilo pemenuto mperogaBareiast M C coryacus OOydarolIerocs, HE OCBOMBIINX
OTAENbHBIC pasienbl (TeMbl) H3ydaeMOW [UCHUIUIMHBI, B TeYeHHE Y4eOHOTo
CEeMECTpa MOTYT ObITh MOBTOPHO IPOBEIACHBI MEPOMPHUSTHUS TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH WJIM BBIJAHBI JTOTOJIHUTENbHbIC YUeOHbIE 3aJaHUsI TI0 3TUM TeMaMm
win paszzgenam. [Ipu stom oOyuarommumces 3a JaHHYHO paboTy 3aCUMTBIBACTCS
MUHMMAJIbHO BO3MOJKHBIA moOnokuTenbHbiid Oamn (51 % or makcuManbHOTrO
Oamnma).

4. Tlpu BBIMONHEHUH OOYYAIOUIUMCS JOMOTHUTEIbHBIX YYEOHBIX 3aJaHUN WM
MOBTOPHOTO TMPOXOXKACHUSI MEPONPUATUN TEKYIIEro KOHTPOJS MOJIyHYEeHHbIE UM
Oasnpl 3aCYMTHIBAIOTCS 32 KOHKPETHBIE TeMbl. MIToroas cymma 0ajijioB HE MOXKET
MPEBBIIaTh MAKCUMAJIBHOTO KOJMYECTBA 0ajyIoOB, YCTAHOBJIEHHOTO MO JaHHBIM
TeMaM (B cOOTBeTCTBUHU ¢ npuka3zom Pexropa Ne 564 ot 20.06.2013). I1o pemenuto
nperojaBaressl npeablayle Oaibl, MOMyYeHHbIe O0yHaromuMes M0 y4eOHbIM
3a[JaHUsAIM, MOTYT OBITb AHHYJIUPOBAHBI.

5. I'padbuk mnpoBeneHHs MEPONPUATHI TEKYIIEro KOHTPOJSA  YCIEBAEMOCTH
(opMupyeTCst B COOTBETCTBMM C KaJCHAAPHBIM IUIaHOM Kypca. OOyuaromuecs
00s13aHBI CAaBaTh BCE 3a/1aHUS B CPOKM, YCTAHOBJICHHBIE MIPEIIO/IaBaTeIIeM.

6. Bpems, xotopoe OTBOAMUTCH OOYyYAKOMIEMYCs HA BBINOJHEHUE MEPONPUATHI
TEKYLIEro KOHTPOJSA YCIIEBAEMOCTH, YyCTaHaBiauBaercs mnpenogasarenem. I[lo
3aBEpIICHUE OTBEJCHHOTO BpPEMEHH OOydJaromuiicss [OOMKeH caath pabory
MPenoAaBaTesito, BHE 3aBUCUMOCTH OT TOTO, 3aBEpIICHA OHA WM HET.

7. Wcnonp3oBaHuE UCTOUYHUKOB (B TOM HHCJIE KOHCIIEKTOB JICKIUI M TabOPaTOPHBIX
paboT) BO BpeMsl BBINOIHCHMSI KOHTPOJIbHBIX MEPONPHUSATHII BO3MOXKHO TOJIBKO C
paspelleHus npenoaaBares.

8. Otcpouka B MPOXOKICHUH MEPONPUSITHII TEKYLIEr0o KOHTPOJS YCIEBAEMOCTH
CUMTACTCSl YBAXKHUTEIbHOM TOJNBKO B ciaydae OO0ne3HHM oOOydaromerocs, 4To
MOJTBEPKIACTCA HATUYMEM Y HEr0 MEJULMHCKONW CIPABKH, 3aBEPEHHON KPYIIIOi
neyarpl0 B nonukiauHuke Ne 25, npenocraBisieMOU NMPEnojaBareliio HE MO3HEE
JBYX HEIEIb MOCJIE BBI3AOPOBICHUA. B 3TOM ciydae BBIOJIHEHHE KOHTPOJIBHBIX




9.

MEPOTIPHATUI OCYIIECTBIISCTCS MOCIE BbI3IOPOBICHUST 00y4aromerocsi B Cpok,
HA3HAYCHHBIH  MpenojaBaresieM. B NpPOTUBHOM  ciiydae,  OTCYTCTBHE
00y4arouierocsi Ha KOHTPOJILHOM MEPONPUATHH MPU3HACTCS HE YBAKUTEIIbHBIM.
OOyuaronuiics JOMyCKaeTcsi K WTOrOBOMY KOHTPOIIIO 3HAHUH C JHOOBIM
KOJIM4ECTBOM 0ajsioB, HAOpaHHBIX B CEMECTPE.

10.Ecnn B wTOore 3a ceMecTp acHmUpaHT Moiydun MeHee 51 Gamna, TO acmupaHTy

paspemaerca  aA000p HeobOxoaumoro (no 5S1) xomuuectBa Oa/ioB  myTeM
MOBTOPHOTO  OJJHOPA30BOT0  BBIMOJIHEHUS MPEAYCMOTPEHHBIX  KOHTPOJIBHBIX
MEpPOIPUATUI, MpPH ITOM MO YCMOTPEHHIO MPENOAABATENS] AHHYIUPYIOTCS
COOTBETCTBYIOIIME MpeAbIAyIMe pe3ynbrarel. JIMKBUAanus 3a10KEHHOCTEH
NPOBOJAUTCS B TEPHOJ TEOPETHUECKOr0 OOyUYeHUs] B CPOKM MO COTJIACOBAHUIO C
JEKaHATOM.



Kpurepuu oieHKH 10 JUCHUILIMHE

95-100 6annos:

CBOCBPEMEHHOE  BBINIOJTHEHHE  MpAaKTHYeCKuX  (JaboparopHbix)  palor,
NIPEOCTABICHHE TMPOEKTA, BBINOTHEHHBIX HA BBICOKOM TPO(eCCHOHAIEHOM
YPOBHE;

yCIIeIIHAsh 3allMTa MPOEKTa, IMPOAEMOHCTPUPOBABIIAs TIIyOOKOE MOHHMAaHUE
3aTPOHYTBIX B HEM BOIIPOCOB;

86- 94 banna:

CBOCBPEMEHHOE  BBINIOJTHEHHWE  MpakTHYecKux  (maboparopubix)  pabor,
NIPEOCTABICHHE TMPOEKTA, BBIMOJHEHHBIX HA XOpOIIEeM MPO(eCcCHOHATBHOM
YPOBHE;

yCHEeIlHasl 3aliMTa IIPOEKTa, MPOJAEMOHCTPUPOBABIIAS ITYyOOKOE ITOHMMAaHHE
3aTPOHYTHIX B HEM BOIIPOCOB;

69-85 bannos:

CBOCBPEMEHHOE  BBINIOJTHEHHE  MpakTHYecKuxX  (maboparopubix)  pabor,
NPEJOCTABICHHE MPOEKTA, BBLIMOJIHEHHBIX HA MPHEMJIEMOM NPO(EecCHOHATEHOM
YPOBHE;

yCHeuiHas 3aluTa  I[POEKTa, NPOAECMOHCTPUPOBABLIAS XOPOLIEE MOHMMAaHUE
Han0oJIee BaKHBIX U3 3aTPOHYTHIX B HEM BOIIPOCOB.

51-68 6annos:

CBOCBPEMEHHOE  BBINIOJHEHHWE  MpaKTHYeCKuX  (maboparopHbix)  paor,
MPEAOCTAaBICHUE NIPOEKTA, BHITIOJHECHHBIX HA YIOBICTBOPHTEILHOM YPOBHE;
yCHeIuHas 3amuTa  [POCKTa, MNPOAEMOHCTPUPOBABILNAs YAOBJIECTBOPUTEIBLHOE
NOHUMAaHHE Hanbosee BaXKHbBIX U3 3aTPOHYTHIX B HEM BOIIPOCOB.

31 - 50 6amnoe — HE 3AYTEHO:

HECBOEBPEMEHHOE BBITMOIHEHUE MPAKTHUYECKHUX (1a00paTopHBIX) paboT, MPOEKTa;
3alUTa TPOEKTa, NPOACMOHCTPUPOBABILAS HEYAOBICTBOPUTECIBHOEC MOHUMAHUE
Han0oJIee BaKHBIX U3 3aTPOHYTHIX B HEM BOIIPOCOB.

0-30 6arnos, HE 3AYTEHO:

HECBOCBPEMEHHOE NIPEAOCTABICHUE IPOCKTA;
UTHOPUPOBAHUE 3aHATUHN 10 JUCLUIUIMHE 110 HEYBAXKUTEIBHON IPUUUHE.



AyIMTOpPHbIE 3AHITHS

AymiTOopHBIE 3aHATUS TNPOBOAATCS B (opMe IeKuuii, ONpPOCOB MO MNPOHICHHOMY
Marepuany u oocyxaeHui 1adopatopHsix padoT. OueHnBaeTcs 0CBOCHUE MPOHIEHHOTO
Marepuana U yMEHUE €ro NPUMEHSTh IIPU BBINOJIHCHUN PAKTUUCCKUX 3aJaHUH.

Tembl ayAMTOPHBIX 3aHSATHI.
1. OcHOBHBIEC IPUHIUITBI MATEMAaTHUYECKOTO MOJCIUPOBAHMSL.
Wcnons3oBanue cneuuanuzupoBanHoro [I0 B HayuHoit pabore. CoOomHoe
nporpaMmMHOe o0OecrieueHue.
1O nns pemrenus 3aga4 TUHEHHOI anreOpsl.
[TO nns penieHust CUCTEM HEIMHEHHBIX YPaBHEHUH
[1O g uecnenoBaHus AMHAMHYECKUX CHCTEM.
ITO puis perieHus 3a/1a4 MEXaHUKHU CIUIOIIHBIX TEJI U MaTeMaTH4YeCKOM (PU3NKH
Habop u BepcTka HayuHbIX padoT B m3narensckoid cucreme LaTeX.
[ToaroroBka npe3zeHTanuil B u3aareinsckoit cucreme LaTeX
[TogroroBka rpauueckoro KOHTEHTA, NPEACTABISIONIETO pPEe3yabTaThl HAYYHOMH
paboThI
10. Habop u BepcTka nuccepranuu u aBropedepara
11. O6mas meroauka GubIMOrpaduIecKoro Noucka
12. Maremaruueckue pecypesl B cetu MatepHer

£
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Tembl U cogepxkanue 1a00PATOPHBIX padoT

JlaGopatopuasi padora 1. CpaBHeHue pemiareneil 3agadl Ha COOCTBEHHBIE
3Ha4YeHusl, BCTpoeHHbIX B ScilLab u Sage.

Jlana kBajmparnast marpuna 20-ro nopsiika ¢ panuoHaIbHBIMU KOA(D(UIIUEHTAMHU C
W3BECTHBIMU COOCTBEHHBIMU 3HaueHUSIMH. TpeOyercs BBIYMCIUTH €€ COOCTBEHHBIC
3HaueHust B B SciLab u Sage. CpaBHUTH MONMy4eHHBIC PE3y/IbTAaThl MYyTEM BBIYHCICHUS
OTHOCHUTETIbHOH OMMOKM Ui KakI0To COOCTBEeHHOro 3HadeHus. Caenars BBIBOBI
OTHOCHUTENIBHO CKOPOCTH M HAJEKHOCTH BBIYMCJICHUS COOCTBEHHBIX 3HAYCHMSX B ITHX
CcUCTEeMaXx.

Jlaboparopuast padora 2. CpaBHCHUE 4YHCICHHBIX U CHMBOJIBHO-YMCJICHHBIX
METO/I0B PEUICHHS] CUCTEMbI HEIMHEHHBIX YPaBHCHUH.

Hano OY 1l-ro nopsaka, Oomyckamwllee peuieHHue B CHUMBOJIBHOM BH/E.
Tpebyercs 1.) naiitu 310 pemienne B CAS 1 nocTpouts rpauK 4acTHOTO peHIeHus, 2.)
MOCTPOUTH TpayiK 3TOTO YACTHOTO pelIeHust mpu nmomomu merona rk4, 3.) cpaBHUTH

pe3ynbTarhl, OOpaTMB BHUMAHUE HA TPYJAHOCTH TMOCTpPoeHus rpaduka QyHKIHH,
3aJaHHON HEABHO.

JlaboparopHasi padora 3. HucneHHoe ucciegOoBaHUE MAaTEeMaTUYECKOW MOJIECIH,
OIUCHIBAIOLICHCS ABTOHOMHOU CHUCTEMO HEJIMHENHBIX 0OBIKHOBEHHBIX
nuddepeHIaTbHbIX YPABHEHHH.

Jlana aBTOoHOMHas cucTteMa, TpeOyeTcs HamucaTh NMPOrPaMMYy JUISl YUCIEHHOTO
NOCTpOeHUs  ee pemieHue no meroxy Pynre-Kyrrtel 4-ro mopsiaka, He HCTIONb3ys
BCTPOCHHBIC pealn3alliy 3TOr0 METOA.



JlabGoparopnass pabora 4. AHaIUTUYECKOE MCCICIOBAHUE MAaTEMATUYECKON
MOJIE/IM, ONHUCBIBAIOIICHCS ABTOHOMHON CHCTEMOH HEIMHEHHBIX OOBIKHOBEHHBIX
nuddepeHanbHbBIX YPaBHEHUH.

Jlana aBTOHOMHasI cucTeMa, JoMycKarowas anredbpanueckuil naterpan. TpeOyercs
B CAS oTBICKAaTh 3TOT MHTErpall M, UCIONb3YS MPOrpaMMy, CO3aHHYIO B MPOLLIOH JL.p.,
MIOCMOTPETh, COXPAHACTCA JIM 3TOT UHTErpaj Ha NPUOINKEHHOM PEILCHUH.

JlaboparopHass pabGora 5. Mogenu, ONUCHIBAIOIIMXCS KPAaeBbBIMU 3aauyaMu
MaTeMaTHYecKol (U3UKH: CPAaBHCHHUE METO/1a KOHEUHBIX 3JIeMeHTOB 1 MeTona Dypsbe.

B CAS mnoctpouts MrHoBeHHblE NPOGUIH CTPYHBI, BO30YKIEHHOH ymapoM
MonoTtouka. [IperycMoTpeTs BO3MOKHOCTb U3MEHEHHS TOUKU yAapa.

JlabopaTopHasi pa6ora 6. HaGop u BepcTka Hay4Hoii pabotsl B LaTeX.
Habparts B cucteme LaTeX yka3zaHHy:0 MareMaTu4yecKylo cTaTblo U3 Bukunenumu.

JlaGopatopuasti  paGora 7. IlogroroBka  rpajdudeckoro  KOHTEHTAa,
MPEICTABISIONIETO PEe3y/IbTaThl HAYYHOH paboThL.

[ToaroroButk oryer mo ja.p. Ne 2 B cucreme LaTeX, BctaBuB B Hero rpaduxwu,
MOATOTOBICHHBIE B (JOpMATe eps.

JlaGoparopuas padora 8. Habop u BepcTka npezentanun B LaTeX.
Hcnonw3ys maker Beamer, MOArOTOBUTH NPE3EHTALMIO K JOKIaay MO TeMe JL.p.
Ne 4,

JlaboparopHasi padora 9. Co3nanue 6ubnaunorpaduueckoit 6a3pl 10 TEME HAYYHOI
paboTBhL.

Coznars Oubmuorpaduueckyro 0azy mo teme Oyayuieil auccepranuu B Gopmare
BibTeX. Habpars B cucreme TeX kpatkuit 0030p mo 3Toii ureparype, opOpMUB CCHUIKH
B cootBeTrcTBUU ¢ TpeboBanusmu ['OCT.

JlabopaTopuas padora 10. HaGop u BepcTka auccepranuu u apropedepara.

Ucnone3ys npoekr Russian-Phd-LaTeX-Dissertation-Template wa GitHub, caenars
3arOTOBKY JUCCEpPTAlMM, COAEPIKAIIYI0 HPABHILHO 3alONHEHHYI0 THTYJILHYIO CTpAHUILY,
Beenenue, nepsyio mmaBy (003op mureparypbl u3 n.p. Ne 9), oubmmorpaduio, a Taxke
asropedepar.

IIpoekr

B kauecTBe TeMbl MPOEKTa MO KypCy y4YallMMCs Mpeiaractcs BbIOpaTh TeMy
cBOe# Oymymiei auccepraiuy uim ee riasbl. Ha 3ammure:

1) onucars paccMaTpuBaeMyr0 MaTeMaTHUECKYH0 MOJIEIIb;

2) mpencTaBUTh METO[bl €€ WCCIICAOBAHWS, YETKO pa3le/]uB 4YHUCICHHBIC U
AQHAJIMTUYECCKHUE;

3) mars o0030p IIO, B KOTOpOM 3TH METOIBl PEAJIM30BAHbl UM MOTYT OBITH
peanu30BaHbl, BelIEIUTh Haubonee noaxogsuiee [10;

4) mpeacTaBUTh KPUTEPUHU, MO KOTOPBIM MOXKHO OyneT cyauTh 00 aaeKBaTHOCTH
MOJIyYEHHBIX PE3yIbTATOB.



