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1. HEJIb OCBOEHUMSA JUCHUIIJINHBI

Llenpto  ocBoeHus  AuCHUIUIMHBI  «[IpukmagHble  3a7aud  MaTeMaTHYeCKOTro
MOJICTTUPOBAHUS SBJSIETCSA MOJTy4deHHEe O0a30BBIX 3HAHMNA O 3aKOHAX MPUPOIbI, YIPABISIOIIUX
paboTON XMMHUYECKMX, OMOXMMHYECKHMX M OHMOJOTHMYECKHMX CHCTEM, O CII0COOaX MOCTPOEHUS
MaTeMaTHYEeCKUX MOJIETIeH ITUX CUCTEM U O Croco0ax aHaliu3a MOCTPOCHHBIX MOJICIICH.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITJIMHBI

OcBoenne nucuumuiuHabl «lIpuknanHele 3aayd MaTeMaTHYECKOTO MOJECITUPOBAHUS»
HampaBJICHO Ha (QOpPMHUpOBaHHE Yy OOYUYAIOIIUXCS CHCAYIOIMIMX KOMIIETCHIUH (4acTu
KOMIICTCHITUH ):

Tabnuya 2.1. Ilepeuenv komnemenyuu, Gopmupyemvix y 00y4aowuxcs npu 0C6OeHUlU

OUCYUNIUHBL (Pe3YIbIMambl 0C80EHUSL OUCYUNTUHDBL).

NHuKaTopsl J0CTUKEHUS] KOMIIEeTeH T

(B pamMKax JaHHOW TUCHUILINHBI)

VK-2.1 ®opMynupyeT Ha OCHOBE IIOCTaBJIEHHOMN
po06IeMBbI IPOSKTHYIO 3a/1a4y U CIIOCO0 €€ perieHust
qyepe3 pealn3alMio NPOEKTHOIO YIIPaBICHUS
VYK-2.2 Pa3pabareiBaeT KOHLEIIUIO IPOEKTa B
paMkax 0003HauEHHOM MPOoOIIeMBL: (HOPMYIHUPYET
11eJ1b, 331241, 00OCHOBBIBACT AKTYaJIbHOCTH,
3HaYMMOCTb, O’KHIAEMbIE PE3yIbTaThl U BO3MOXHbBIE
CniocobeH ynpaBisTh cdepsl X MPUMEHEHUS
YK-2 npoekToM Ha Beex dTanax | YK-2.3 [Tnanupyer HeoOXoauMBbIE pecypchl, B TOM
€ro >KM3HEHHOI'O [IUKJIa 4HCJIe, C YIETOM MX 3aMEHIEMOCTH
VK-2.4 Pa3pabaTpiBaeT IU1aH peaqu3aiy MpoeKTa ¢
MCIOJIb30BAHUEM MHCTPYMEHTOB MJIAHUPOBAHUS
VYK-2.5 OcyiiecTBiisieT MOHUTOPUHT XO4a
peanu3aiyy NpoeKTa, KOPPEKTUPYET OTKIOHEHHUS,
BHOCHT JOTIOJHUTEIIbHBIC U3MEHEHHUS B TJIaH
peanu3aliy MpoeKTa, yTOuHsIeT 30HbI
OTBETCTBEHHOCTH YYaCTHUKOB IPOEKTA
VK-3.1 BeipabaTbIBaeT CTpaTEruio COTPYIHUUECTBA U
Ha €€ OCHOBE OPraHu3yeT OTOOp WICHOB KOMAHbI JUIS
JOCTH>KEHUSI TIOCTABJICHHOM LIeH
VK-3.2 [InanupyeT u KOppeKTHpyeT paboTy KOMaH bl
C YU4E€TOM HHTEPECOB, 0COOCHHOCTEW TOBECHUS U
MHEHU €€ YJICHOB
VYK-3.3 Pa3pemaer KOHQIUKTHI ¥ IPOTUBOPEUUS IPU
JIETTIOBOM OOILEHUH Ha OCHOBE y4eTa HHTEPECOB BCEX
CTOpPOH
VYK-3.4 Opranu3syer JUCKyCCHUHU T10 33IaHHOU TeME U
oOcyX/ieHre pe3yabTaTOB pabOThl KOMAH/IBI C
IIPUBJICYEHUEM ONIMOHEHTOB pa3pabOTaHHBIM HJIESIM
VYK-3.5 [InanupyeT KOMaHIHYIO paboTy,
pacnpeenseT NOpyYeHHs U IelIeTupyeT MOJHOMOYHNS
YJIeHaM KOMaH/Ibl

HIndgp Komnerennus

Crnioco0OeH opraHn30BLIBATh
U PYKOBOAMUTH PabOTOi
KOMaH/Ibl, BEIpAOaThIBas
KOMaHTHYIO CTPATEruio st
JIOCTUKEHHS TTOCTABICHHOMN
1eH

VK-3




NuaukaTopsl 10CTHKEHUS] KOMIIETEHIMU

HIndgp Komnerennus .
(B pamMKax JaHHOW TUCHUILINHBI)
OIIK-1.1 Mcnonp3yeT CyLECTBYIOIIME U MOJIy4aeT
HOBBIE METOJIMKHU PEIICHUS] MATEMaTHYECKHX 33/1a4
OIIK-1.2 Mcnonb3yeT coBpeMEeHHOE 000pyI0BaHUE
CrniocoGeH periarhb Y p Py ’
porpaMMHoOe obecreueHue 1 npogeccuoHaIbHbIe
aKTyaJlbHbIC 3a/1a41 .
OIIK-1 0a3bl JaHHBIX VIS PELICHUS 3a]a4 B U30paHHOI

byHIaMeHTaIBbHOM 1

o 00/1aCTH MaTEMATHKH I CMEXHBIX HayK
MMPUKIIAAHON MATCMATHKHU

OIIK-1.3 Mcnonb3yeT cOBpeMEHHbIE
pPacyeTHOTEOPETUUECKUE MATEMAaTHUECKIE METOIbI
JUIsL pelIeHus TpoeCcCHOHATIBHBIX 3a1a4

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIl BO

Jucuumnuna «[Ipuknagaple 3aadyd MaTeMaTHYeCKOTr0 MOJACTUPOBAHUS» OTHOCUTCS K
0as3oBoit yactu Osoka b1 OII BO.

B pamkxax OIl BO oOydaromuecs TakKe OCBaMBAIOT JPYrue IUCIHHUIUIMHBI W/WIH
MPAKTUKH, CIOCOOCTBYIOIIME JIOCTHIKCHHUIO 3alUIAaHMPOBAHHBIX  PE3yJIbTATOB  OCBOCHUS
JucuuIuInHbl «II[puknagHeie 3a1a4u MaTEMATUYECKOTO MOACIIMPOBAHUS.

Tabnuya 3.1. Ilepeuenv xomnonenmos OII BO, cnocobcmsyrowux 00CMUANCeHUIO
3anIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHU OUCYUNTIUHDL.

IIpenmecrByromue IHocnenyromme
HIudgp Haumenosane }:[HCEH)::IJIHHLJIMOI:}’JIH, ):[HCIIHHJIH?—I};I/I\I’:IOL[}’JIH,
KOMIIeTeHI U % *
NMPAKTUKHA NMPAKTUKHA
CrniocobeH ynpaBisTh
VK-2 |mpoekToM Ha Bcex 3Tarax ero
AKU3HEHHOTO IMKJIa
Crnioco0OeH opraHn30BEIBATh U
PYKOBOJAUTH paboToit
VK3 |KOMaHIBL, BbIpa0baThIBast i Ucropust maTeMaTuku u
KOMaH/HYIO CTpaTeruto AJis METOJI0JIOTUS HAYKU
JIOCTUKEHHS TTOCTABICHHOMN
LENH
Maremarnueckas Teopus
Cnocoben pemiarb yIIpaBJICHUS
OINK.] |AKTYalbHbIE 371841 i BBenenue B anredpandeckyro
(byHIaMEeHTAILHON 1 TOIOJIOT U0
MPUKJIAJHON MaTeMaTUKHU YuciaeHHble UCCIIeI0BaHUS
MaTEMaTHYECKUX MOJIENEN




4. OFbEM JUCIAILIAHBI U BUJIbI YYEBHOM PABOTHI

OO0mass TPyIO0EeMKOCTh

JUCIHUITIIMHBI «HpI/IKJ'Ia,Z[HBIC 3aJa4yu

MOJCIUPOBAHUA» COCTABJIIACT 3 3a4yeTHEBIE CAUHHUIBI.

MaT€MaTu4CCKOIro

Tabnuya 4.1. Buow yuebnoii pabomwi no nepuodam oceoenus OIT BO ona QYHOH

dopmul 0byuenus.

N BCEI'O, Cemectp(-b1)
Bua yue6Hoi#i padoThl AL 1 5 3 4

Koumaxmmnas paboma, ax.u. 36 36
Jlexuu (JIK) - -
Jlaboparopusie padots! (JIP) - -
ITpakTnyeckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 00y4aowWuxcs, ax.u. 54 54
Koumponw (sx3amen/3auem c oyenxou), ax.u. 18 18
OO0mas TpyA0eMKOCTh TUCHHIJIMHBI ar. 1. 108 108

3a4.el. 3 3

5. COJAEP)KAHUE JUCIHUATIIMHBI

Tabnuya 5.1. Codepoicanue oucyuniunvl (Mooyis) no sudam yueorou pabomeoi.

BBenenue B MaTeMaTHUECKOE
MOJETUPOBAaHNE B OHOJIOTHH,
OMOMeQUIIMHE U OMOXUMHUU.

OHMOJIOTUYECKUX CUCTEM.

HaunmeHnoBaHue pasaeiia Coaepixkanue pasaesa (TeMbl) Bun

AUCHHILINHBI y4eOHoit
padornr*

Paznen 1 Tema 1.1. MaTeMaTuka Kaxk Metof ucciaegosanus | JIK

Pa3nen 2 Tema 2.1. IIpocteie peakuuu 1™ nopsiaka. JIK, C3

DEeHOMEHOJIOTNYECKAS

XUMHYECKasi KHHETHKA, Tewma 2.2. [IpocTble peakuuu 2™ nmopsaka. JIK, C3

MIPOCTHIE PEAKIIUU.

Paznen 3 Tema 3.1. OOpaTiMbIe peaKIIHH. JIK, C3

Kunernka cnoxnsix peakuuid. | Tema 3.2. [locienoBarenbHbIC PeaKIltu. JIK, C3
Tema 3.3. [lapannenpHble peakuuu. JIK, C3

YPaBHEHUH, JINHEHHBIE
CUCTEMBI Ha IUIOCKOCTH.

Kiaccupukanus JuHeHbIx cucrem Oy 17

InopssaAKa Ha IJIOCKOCTH.

Pa3nea 4 Tema 4.1. Kunetuxa pepmentaruBubix peakuuil. | JIK, C3
Kunernka GepMEHTaTHBHEIX | Tema 4.2. MHruGupoBanue paGoThl (hepMEHTOB. JIK, C3
peaKkuuu.

Paszpnen 5 Tema 5.1. KauecTBeHHbIN aHAJIN3 CKAJIIPHOTO JIK, C3
KauecTBeHHBIN aHANNU3 OAY 1" nopsinka, meton JIsamyHoBa.

g depeHInanbHbIX Tewma 5.2. KauecTBeHHbIN aHAIN3 U JIK

Pa3nen 6

KauecTBeHHBIN aHATN3
HEJIMHENHBIX OHOIOTHYECKUX
CHCTEM.

Tema 6.1. Henuneliabie cucTeMbl B OMOJIOTAA U JIK

XUMHYECKON KUHETHUKE.

Tema 6.2. KonnduecTBeHHBIE U KQUSCTBEHHBIC JIK, C3
METO/bI MCCIICIOBAHUS HEJIMHEHHBIX CUCTEM Ha

IIJIOCKOCTH.




Tema 6.3. HccrnegoBanue 0CoOBIX TOUEK JIK, C3
HenuHelnbIX cuctem, 17 meton JIamyHoBa.
Tema 6.4. I[Ipumepsl uccneroBaHus JIK
OMOJIOTUYECKUX CUCTEM KauyeCTBEHHBIMU
MeToaMH. ABTOKOJICOAHUS U MPeieNIbHbIC
kel ['pydocts cucrem. buctabuiabHOCTD U
nopor. IIpocTpancTBEHHO-pacpeeIEHHbIE

CHCTEMBI.
Tema 6.5. KoonepaTuBHBIE TPOLIECCHI. JIK
Tpurrepusie cucTeMbl B OHOJIOTHH.
Pa3zpen 7 Tema 7.1. Mexanuszmbl pabOThI CHCTEMBI JIK
KonuuecTBenHoe reMocTasa.

HUCCIIEIOBAHUE CIIOXKHBIX
OHUOJIOTUYECKUX CUCTEM
YUCJIEHHBIMUA METO JAMU.

* - 3amomasiercst Tonbko o OUHOM popme obyuenus: JIK — aexyuu,; JIP — nabopamoprule pabomei; C3 —
CeMUHAPCKUE 3aHAMUSL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JAUCIHUITIMHBI
Tabnuya 6.1. Mamepuanbno-mexnuueckoe obecneyenue OUCYUNIUHbL.
Crnenuajau3upoBaHHoOe
yueOHOe/1adopaTopHoOe
Tun ayauropuu OcHamneHue ayIuTopuu obopynosanue, IO u

MaTepuabl 1Js
OCBOEHHS THCIUMIHHBI
(ipu HEOOXOTMMOCTH)

Ayautopust AJis  TPOBEACHUS]  3aHSATUU
JIEKITUOHHOTO THIIA, OCHaIIlCHHAs
JlexnimonHas KOMILJIEKTOM CIIeIIHAaTU3UPOBaHHON Mebeny; | Het
JOCKOM  (dKpaHOM) M TEXHUYECKUMH
CpPEACTBAMH MYJIbTUMEINA PE3CHTALUN.

Ayautopust AJis  TPOBEACHUS  3aHSATUH
CEMUHApPCKOr0  TUMA, TPYHNNOBBIX U
WHJIMBUAYAJIbHBIX KOHCYIbTAIlUN, TEKYIIETO
KOHTPOJII U IMPOMEKYTOYHOM aTTECTALMH,

CemuHapckas HET
OCHaIllCHHAs KOMILIEKTOM
CHEeLMaTIM3UPOBAaHHON Mmebenu u
TEXHUUYECKUMHU CPEACTBAMHU MYJIbTHUMEIUA
IIPE3CHTALMIN.

AymaTopust I CaMOCTOSITEIbHON palboThI

s oOyyaromuxcs (MOXeT UCIOJIb30BaThCs IS

CaMOCTOSITEJIbHOU | IPOBEJCHUSI ~ CEMMHAPCKUX  3aHATUH U

paboThI KOHCYJIbTallMi), OCHAIllEHHAas KOMIUIEKTOM Het

o0yyaromuxcs CHEeLUaTU3UPOBAHHON Mmebenu u

KoMIproTepami ¢ joctynoM B OMOC.
- ayUTOpHS U1l CAMOCTOSITEIbHON paboTs! o0ydatomuxcs ykassiBaercsi OBAZATEJIbHO!

*




7. YYEBHO-METOJANYECKOE n NHPOPMAIMOHHOE
OBECIIEYEHUE JUCHUIIJINHBI

Yueonasa numepamypa:
a) OCHOBHAasI JIMTepaTrypa

1) 0O.92. ConoBbéBa. MareMaTnueckoe MOJCIMPOBAHUE KUBBIX cucTeM. M31aTesbcTBO
VYpansckoro ynusepcutera, 2013.

2) Alexander Panfilov (Anexcannap ITangunos). Qualitative analysis of differential
equations, 2010. https://arxiv.org/abs/1803.05291

3) Miroppeii Jxeiimc JI. Marematudeckas Ouonorus. T. 1 : BBegenwne / [I. Mroppeii ; miep. ¢
anri. JI.C. Banar u A.H. JlpsikoHoBoi#i; nox Hayy. pen. ['.}O. Pusanuenko. - Mockaa ;
WNxesck : HULL "PerynspHas u xaotuueckas AMHaMHUKa" : THCTUTYT KOMIIBIOTEPHBIX
uccienoanuii, 2009. - 776 c. - (buodusuka. Maremaruueckas 6uomnorus). - ISBN 978-
5-93972-743-3 : 1022.00.

4) Mioppeit xeiimc JI. Maremaruueckas 6uosorus. T. 2 : IIpocTpaHcTBeHHbIE MOACTH U
ux npuwioxenus B ouomenuimue / J1.JI. Mioppeit ; non Hayd. pen. I'.1O. Pusanuenko;
nep. ¢ aura. A H. JIpskonoBoi, A.B. [Iio6a, [1.B. llenskuna. - Mocksa ; MkeBck : HULL
" PerynsipHas u XxaoTuueckas quHamuka' : VDKeBCKMI MHCTUTYT KOMIIBIOTEPHBIX
uccinenoanuii, 2011. - 1104 c. : un. - (buodusuka. Marematudeckas 6uosnorus). - ISBN
978-5-93972-882-9 : 1110.00.

0) AOMOJIHUTEIbHAS JIUTepaTypa

1) Bopoosckuil, I'. A. Puzndeckre OCHOBBI MATEMAaTUIECKOTO MOJACTUPOBAHUS
yueOHUK U pakTukyM Uit By30oB / I'. A. Bopnosckuii, A. C. Konnparses,
A. Yoynepu. — 2-e u3zf., ucup. u gon. — Mocksa : U3natensctBo FOpaiir, 2022. —
319 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-05365-4. — URL :
https://urait.ru/bcode/491147

2) Pusnuuenxo, I'. FO. MaremaTudeckoe MOJICTHPOBAHIE OMOIOTHYECKUX MTPOLIECCOB.
Mopenu B Onogu3uke U 3KOJOTHH : yueOHOe mocoOue i By30B /
I'. }O. Pusanuenko. — 2-e u3n., nepepad. u gon. — Mocksa : M3garensctBo HOpaiir,
2022. — 181 ¢. — (Bwicmiee obpazoBanue). — ISBN 978-5-534-07037-8. — URL :
https://urait.ru/bcode/490489

3) Pusamuenko [.1O. Jlekiuu mo MaTeMaTHYECKUM MOJIEISIM B OUOJIOTHH.
UznmarensctBo «PXI», 2011 .

4) A.b. Pyoun. buodmsuka: yue6nuk. M.: KHOPYC, 2006.

Hugpopmayuonnoe odecneuenue Oucyuniunbl:
a) mporpaMMHoe odecriedyenme (Bcé - 6ecruiaTHoe):
Python 3, Anaconda (NumPy, SciPy, MatPlotLib)

COPASI 4.x
XPPAUT 5.6

0) 0a3pl JaHHBIX, HTHPOPMALMOHHO-CIIPABOYHbIC H IOMCKOBBIE CHCTEMbI:
PubMed https://pubmed.ncbi.nlm.nih.gov/ — 06a3a gaHHBIX MEOUIMHCKUX U
Ouosornyeckux myonuKanuii, co3panHas HalmoHambHBIM LIEHTPOM OMOTEXHOJIOTMUECKON
uHpopmarnuu CHIA.

Axanemus Google (Google Scholar) https://scholar.google.ru/ — mouckoBas cucrema 1o
MIOJIHBIM TEKCTaM HayYHBIX IMyOJIHKaui BceX (POpMaTOB U AUCIUILINH.



https://arxiv.org/abs/1803.05291
https://urait.ru/bcode/491147
https://urait.ru/bcode/490489
https://pubmed.ncbi.nlm.nih.gov/
https://scholar.google.ru/

Yuebno-memoouueckue mamepuanst 051 cCamocmosmenvbHou pabomsl 00y4AOWUXC NPU
0C8OeHUU OUCYUNTUHBL/MOOYAA*:
1. Meroauueckue yKazaHus JUIsi OOYYalOIIMUXCS IO OCBOCHHUIO JIUCIUTUIMHBI
«MaTtemaTu4ecKoe MOICTHPOBAHUE B OUOJIOT UM
2. Cnaiinel (mpe3eHTalru ), UCIIOJb30BaBIINECS Ha JICKIUX.
* - Bce y4eOHO-METOMYECKHE MAaTepUalbl JUIsi CaAMOCTOATEIbHON paboThl O00yYarOIINXCs
pa3MelalTcs B COOTBETCTBUU C ACUCTBYIOIIUM MOPSAIKOM Ha cTpanuie quciuririsl B TYUC!

8. OIIEHOYHBIE MATEPHAJIBI " BAJUIbHO-PEUTHHIOBASI
CUCTEMA OLEHUBAHUMA YPOBHA CO®OPMUPOBAHHOCTH
KOMIIETEHIMH 1O JUCHUIIJIMHE

OneHouHple MaTepHajbl W OaUIbHO-pEHTHHIOBash CUCTeMa™ OLIEHUBAaHHUS YPOBHS
c(OPMHUPOBAHHOCTH KOMMETEHIMI (YacTH KOMMETEHIMI) 10 MUTOraM OCBOEHHS IMCLUIUIMHBI
«IIpuxianHple 3aa4d MaTEMaTUYECKOrO0 MOJCIIMPOBAHUS) IPeAcTaBlieHbl B IIpuioxeHun k

Hacrosmel Paboueit mporpaMMe TUCIUITITUHEIL.

* - OM u BPC dopmMupyrotcs Ha OCHOBaHHU TPEOOBaHHUI COOTBETCTBYIOMIECTO JOKATHHOTO HOPMATHBHOTO
akra PYJIH
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JlonieHT MaremMaTH4eCKOTrO HHCTUTYTa
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Homxunocts, BYTI [Moamnuce ®amunusa 1.0.
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