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1. HEJIb OCBOEHUMSA JUCHUIIJINHBI

Llenrro

OCBOCHHUA

U CITUTIIINHEBI

«HpI/IKJIa,Z[HBIC 3aJa4yu MaT€MaTu4CCKOro

MOJICTTUPOBAHUS SBJSIETCSA MOJTy4deHHEe Oa30BBIX 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

OcBoeHue JUCIHUITIIMHBI «HpI/IKJIa,Z[HBIC 3aa4u MaTCMaTU4YCCKOro MOACIIUPOBAHUS

HampaBJICHO Ha

KOMIICTCHITUH ):

dbopMupoBaHHEe Yy OOYyJarOIIUXCS

CIIEYIOLIUX KOMIETEHUMH (4YacTu

Tabnuya 2.1. Ilepeuenv komnemenyuil, opmupyemuvix y 00y4aowjuxcs npu 0C60eHul
QUCYUNIUNBL (Pe3yIbmamsl 0C80EHUSL OUCYUNTUHDBL).

Hludp

KomMmnerennus

NuaukaTopbl J0CTHKEHUS KOMIIETEHIIHU
(B pamMKax JaHHOW TUCHUILINHBI)

YK-2

CrniocobeH ynpaBisTh
MPOEKTOM Ha BCEX 3Tarax
€ro JXU3HCHHOI'O LIMKJIa

VK-2.1 ®opMynupyeT Ha OCHOBE IIOCTaBJIEHHOMN
po0OIeMBbI IPOSKTHYIO 3a/1a4y U CIIOCO0 ee perieHust
qyepe3 peasn3altio MPOEKTHOIO YIIPaBICHUS

VK-2.2 Pa3pabareiBaeT KOHIEIIIUIO POEKTA B paMKax
0003HaueHHOH MPOOIIeMBbL: (OPMYIUPYET LETb,
3aJ1aui, 000CHOBBIBACT aKTyaIbHOCTb, 3HAYMMOCTH,
O’KH/IaeMbI€ PE3YJIBTaThl M BOZMOXKHBIE Cephl UX
IPUMEHEHHUS

VYK-2.3 [Inanupyer He0OXOJUMbIE PECYpPCHI, B TOM
4HCJIe, C YIETOM UX 3aMEHIEMOCTH

VK-2.4 Pa3pabaTpiBaeT IU1aH peaqu3aiy MpoeKTa ¢
MCII0JIb30BAHUEM MHCTPYMEHTOB IIJIAHUPOBAHMS

VK-2.5 OcymiecTBisieT MOHUTOPUHT X0J1a peaiu3aluu
MIPOEKTa, KOPPEKTUPYET OTKIOHEHUS, BHOCUT
JOTIOJTHUTEIbHBIC U3MEHEHUS B IIJIaH pealn3alun
MIPOEKTA, YTOUHSET 30HBI OTBETCTBEHHOCTH
YYaCTHHUKOB IPOEKTa

VK-3

Crnioco0OeH opraHn30BLIBATh
U PYKOBOAMUTH pabOTOi
KOMaH/Ibl, BEIpAOaThIBas
KOMaHJHYIO CTPATEruio st
JIOCTUKEHHS TTOCTABICHHOMN
() 03

VK-3.1 BeipabaTbIBaeT CTpaTEruio COTPYIHUYECTBA U
Ha €€ OCHOBE OPraHu3yeT OTOOp WJICHOB KOMAHbI JUIS
JOCTHKEHMSI IOCTaBICHHOM 1IeNN

VK-3.2 [InanupyeT u KOppeKTHUpyeT paboTy KOMaH bl
C YU4E€TOM HHTEPECOB, 0COOCHHOCTEW TIOBECHUS U
MHEHH €€ YJICHOB

VYK-3.3 Pa3pemaer KOHQIUKTHI U TPOTUBOPEUUS IPU
JIETTIOBOM OOILEHUH Ha OCHOBE y4eTa HHTEPECOB BCEX
CTOPOH

VYK-3.4 Opranusyer JuCKyCCHUHU 110 33IaHHOU TeMe U
00CyKJIeHHE PE3yIbTaTOB PA0OTHI KOMAH/IBI C
MIPUBJICUCHUEM OIMOHEHTOB Pa3pabOTaHHBIM HJIESM

VYK-3.5 [InanupyeTr KOMaHAHYIO paboTy, pacrpeaenser
MIOPYYEHUS U ACIETUPYET MOJHOMOYUS YJIeHaM
KOMaH/1bl

OIIK-1

CnocobeH pemiarb

OIIK-1.1 Mcnoap3yeT CyleCTBYIOIIME U MOJIy4aeT




HIndgp Komnerennus

NuaukaTopbl JOCTHKEHUS KOMIIETEHIIHT
(B pamMKax JaHHOW TUCHUILINHBI)

aKTyaJbHBIC 3374l
byHIaMeHTaIbHOM 1
MPUKJIAJHON MaTeMaTUKHU

HOBBIC MCTOAWKHU PCIICHUA MAaTCMATHUYCCKUX 3a/1a1

OIIK-1.2 Hcnonb3yeT coBpeMEeHHOE 000pyI0BaHHE,
porpaMMHoOe obecreueHue 1 npogeccuoHaIbHbIe
0a3bl JTaHHBIX VIS PEeLICHUS 3a]a4 B U30paHHOI
00J1aCTH MaTEeMaTUKH WJIM CMEXHBIX HayK

OIIK-1.3 Mcnonb3yeT COBpeMEHHbIE
pacyeTHOTEOPETUUECKUE MATEMAaTHUECKIE METOIBI ISt
penieHus npodecCuoHANBHBIX 3a71a4

0a3oBoit yactu Osoka b1 OII BO.

3aIUIAHUPOBAHHBIX  PE3YJILTATOB

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIl BO

I[I/ICI_[I/IHJII/IHa «HpI/IKJIa,Z[HBIC 3aa4u MAaTCMATUYCCKOIr0 MOJACIIMPOBAHUSA» OTHOCUTCA K

B pamkax OIl BO oOydaromuecs TakKe OCBaMBAIOT JPYrue IUCHHUIUIMHBI W/WIH
MPAKTUKH, CIIOCOOCTBYIONINE JTOCTHKECHUIO

OCBOCHHA

JUCIHUITIIMHBI «HpI/IKJIa,Z[HBIC 3aa4 MaTCMaTUICCKOTO MOACIINPOBAHUS.

3ANJIAHUPOBAHHbLX peE3YTbmamos 0C60EHUA 0MCI4MI’UZMHbl.

Tabnuya 3.1. Ilepeuenv xomnomenmos OII BO, cnocobcmsyrowux 00CMUNCEHUIO

IIpenmecrByromue IHocnenyromme
HIndp | HaumeHoBaHue KoMneTeHUHs |AUCHUNIMHBI/ MOLYJIN, AUCHUILINHBI/ MOIYJIH,
NPaKTUKA* NPaKTUKA*

CrniocobeH ynpaBisiTh IPOEKTOM

VYK-2 |Ha Bcex 3Tanax ero >KU3HEHHOTO
IUKIIA
Crnioco0OeH opraHu30BEIBATh U
PYKOBOJUTH pabOTON KOMaH/IbI, VcTopis MATeMaTHKH 1
VK-3 |BbIpabarbIBasi KOMaHIHYIO - P
METO/I0JIOTHSI HAYKH
CTpPATETHIO IS TOCTHKCHUS
MOCTaBJICHHOM LIEJIN
Maremarnueckas Teopus
TIPaBJICHUS
Crioco0eH periaTh akTyallbHbBIE %BI; CHIe B ANMeGDANTECK
OIIK-1 |3amaun pyHIaMEHTATHHOU U - a P yIo

MPUKJIAJHON MaTeMaTUKHU

TOTIOJIOTHAIO
YuciaeHHble UCCIIEI0BAHNS
MaTEMATUYECKUX MOJeENIEH




4. OFbEM JUCIHUILIAHBI U BUJIbl YYEEHOM PABOTHI

OGIJ_IaH TPYAOCMKOCTb JUCIHUITIIMHBI «HpI/IKJIa,Z[HBIC 3aJa4yu MaTEMaTH4YCCKOI' O
MOJCIUPOBAHUA» COCTABJIIACT 3 3a4yeTHEBIE CAUHHUIBI.

Tabnuya 4.1. Buow yuebnoii pabomwi no nepuodam oceoenus OIT BO ona QYHOH
dopmul 0byuenus.

N BCEI'O, Cemectp(-b1)
Bua yue6Ho# 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.

HaumenoBaHue pasaesia Conepxxanue pasjiena (TeMbl) Bun
JUCHUIIINHBI yueOHO#
padoTbr*

Paznen 1 Tema 1.1. MaTeMaTuka Kak METOJ UCCIEI0BAHUI JIK
BBenenue B MaTemMaTHueCcKoe | OMOJOTHYECKHUX CHCTEM.
MOJETUPOBAaHNE B OHOJIOTHH,
OMOMETUITMHE U OMOXIMUH.
Paznen 2 Tema 2.1. IIpocteie peakuuu 1™ nopsiaka. JIK, C3
DEeHOMEHOJIOTYECKAS
XUMHYECKasi KHHETHKA, Tewma 2.2. [IpocTble peakuuu 2™ nmopsaka. JIK, C3
MIPOCTHIE PEAKIIUU.
Paznen 3 Tema 3.1. OOpaTiMbIe peaKIIHH. JIK, C3
Kuneruka cnoxsbsix peakuuil. | Tema 3.2. [ociienoBarenbHbIC PEaKIIHH. JIK, C3

Tewma 3.3. [lapannenpHble peakuuu. JIK, C3
Paznen 4 Tema 4.1. Kunetnka pepMeHTaTUBHBIX peaKIuil. JIK, C3
Kunernka ¢epMeHTaTHBHBIX Tema 4.2. UarubupoBanue padoTsl PepMEHTOB. JIK, C3
peakiuii.
Paszpnen 5 Tema 5.1. KauecTBeHHbIN aHAJIN3 CKAJIIPHOTO JIK, C3
KauecTBeHHBIN aHANN3 OAY 1" nopsinka, meton JIsamyHoBa.
g depeHInanbHbIX Tewma 5.2. KauecTBeHHbIN aHAIN3 U JIK
YpaBHEHUH, JINHEHHBIE KJaccupukanus JuHeHbIx cucrem OY 17
CUCTEMBI Ha MIOCKOCTH. MOPSIKA HA TIOCKOCTH.
Pa3nea 6 Tema 6.1. Henuuelinsie cucTeMBbl B OUOJIOTHH U JIK
KauectBennslit ananus XUMHUUYECKON KUHETHKE.
HeIUHEHHBIX Onosiorndeckux | Tema 6.2. KonruecTBeHHBIE U KAUECTBEHHBIE JIK, C3
CUCTEM. METO/Ibl UCCIEAOBAHUS HETMHEHHBIX CUCTEM Ha

TIJIOCKOCTH.




Tema 6.3. HccrnegoBanue 0CoOBIX TOUEK JIK, C3
HENMHEWHbIX cucteMm, 1" meron JIsnyHoBa.

Tema 6.4. I[Ipumepsl uccieroBaHus JIK
OMOJIOTUYECKUX CUCTEM KauyeCTBEHHBIMU
MeToaMu. ABTOKONICOAHUS U TIPEICIbHBIE IIHKITBI.
I'pybocth cucreM. buctabunsHOCTH U TIOPOT.
[IpocTpaHcTBEHHO-pacpeIEIEHHBIE CUCTEMBI.

Tema 6.5. KoonepaTuBHBIE TPOLIECCHI. JIK
TpurrepHsie CUCTEMBI B OHOJIOTHH.
Pa3zpgen 7 Tema 7.1. MexanuszMbl pabOThI CHCTEMBI JIK
KoauuecTBenHoe reMocTasa.

HUCCIIEIOBAHUE CIIOXKHBIX
OHMOJIOTUYECKUX CUCTEM
YUCJIEHHBIMUA METO JAMU.

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

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JUCIHUITJIMHBI
Tabnuya 6.1. MamepuanbHo-mexnuueckoe obecneyeHue OUCYUNIUHbL.
Crnenuajau3upoBaHHoOe
yueOHOe/1adopaTopHoe
Tun ayauropuu OcHamieHue ayIuTopuu obopynosanue, IO u

MaTepuabl 1Jsi
OCBOEHHS THCIUMIHHBI
(pu HEOOXOTMMOCTH)

Ayautopust  Afs TPOBENEHUS  3aHATUU
JIEKITUOHHOTO THIIA, OCHaIIlCHHAs
JlexnimonHas KOMILJIEKTOM CIeUaIM3upoBaHHON Mebenu; | Her
JNOCKOM  (3KpaHOM) M TEXHHUYECKUMU
CpPEACTBAMH MYJIbTUMEINA IPE3CHTALUN.

Ayautopust  Afii  TPOBENEHUS  3aHATUU
CEMHHApPCKOT0 THIIA, TPYIIIOBBIX H
WHJMBHUIYAIbHBIX KOHCYJIBTALMM, TEKYILEro
KOHTpPOJISI U TPOMEKYTOYHOM aTTecTaluu,

CemuHapckas HET
OCHaILICHHAs KOMILIEKTOM
CHEeMATIN3UPOBAaHHON Mmebenu u
TEXHUUYECKUMHU CpPEIACTBAMH MYJIbTHUMEIUA
IIPE3CHTALNN.

AymuTopust sl CaMOCTOSITENIBHOH PabOThI

Js oOyyaromuxcss (MOXKET MCHOJIb30BATHCS IS

CaMOCTOSITCJIBHOM | IIPOBENCHUST ~ CEMMHAPCKUX  3aHATUH U

paboThI KOHCYJbTallMi), OCHAIIEHHAas KOMIUIEKTOM Het

o0yyaromuxcs CIeLUaTu3UPOBAHHON Mmebenu u

KoMIproTepami ¢ foctynoM B OMOC.

* - ayMTOpUS TS CAMOCTOATENBHOM PaboThl 06ydaromuxcs ykasbiaercs OBSAZATEJABHO!




7. YYEBHO-METOJANYECKOE n NHPOPMAIMOHHOE
OBECIIEYEHUE JUCHUIIJINHBI

Yueonasa numepamypa:
a) OCHOBHAasI JIMTepaTrypa

1) 0O.92. ConoBbéBa. MareMaTnueckoe MOJCIMPOBAHUE KUBBIX cUcTeM. 31aTesbcTBO
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
OMOJIOTHYECKHAX MyOJIMKAITUH, CO3JIaHHas HamuonanbHbIM LIEHTPOM

ounotexHonornyeckort nHGopmanuu CIIA.
Axanemus Google (Google Scholar) https://scholar.google.ru/ — mouckoBas cucrema 1o
MOJIHBIM TEKCTaM HAyYHBIX MyOJIMKaIMi BcexX GopMaToB M AUCIHUILIMH.



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



Pa3zpadorunk:

Crt. npen. MU PYJITH

e

A.C. Mo3oxunHa

JOJDKHOCTh, HA3BAHHC Ka(be,[[pbl IIOAITUCH HWHHIOHWAJIbI, d)aMI/IJ'H/Iﬂ
PYKOBOJIUTEJIb BYII:
/A,
Jlupextop MU PY TH M 7” MypasHuk A.B.
14
Haumenosanue bYII [onmnuce ®amunus 1.0.
PYKOBOIUTEJIb OII BO:
Hayunsbrii pykosoaureas MU PY/TH (_’“ / ' Ckyo0auescknii A.JL.
e —
Homxnocts, BYTI [Moamnuce ®amunus 1.0.
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