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1. HEJIb OCBOEHUMSA JUCHUIIJINHBI

Llenpro OCBOCHUS MHUCIUILIMHBI «MaTeMaTHyecKre MOACIM B OMOJOTHMH U MEIUIIUHE)»
SIBJISIETCS TTOJTydeHHE 0a30BBIX 3HAHUH 0 3aKOHAX MMPUPO/IBI, YIIPABISIOMINX PAOOTON XUMUUYECKUX,
OMOXMMHYECKUX U OMOJIOTMYECKHUX CHUCTEM, O CIIOCO0AX MOCTPOSHUS MaTeMaTHUYECKUX MOJIeNei
3THX CUCTEM M O CTIIOcOo0ax aHaIn3a MOCTPOCHHBIX MOJICIICH.

2. TPEBOBAHUS K PE3YJIBTATAM OCBOEHMUSA JUCHUITJIMHBI

OcBoeHHME JUCHMIUIMHBI «MaTeMaTHYecKHe MOJCIM B OHOJIOTHM W MEIUIIUHE»
HampaBJICHO Ha (QOpPMHUpOBAaHUE Yy OOYUYAIOIIUXCS CHCAYIOMIMX KOMIIETCHIUH (4acTu
KOMITIETCHITUH ):

Tabnuya 2.1. Ilepeuenv komnemenyuu, Gopmupyemvix y 00y4aowuxcs npu 0c6OeHUlU

OUCYUNIUHBL (Pe3YTbMambl 0C80EHUsL OUCYUNTUHDBL).
NHuKaTopsl J0CTUKEHUS] KOMIIEeTeH T
(B pamMKax JaHHOW TUCHUILINHBI)

VK-5.1 Ananu3upyer Ba)KHEHIINE UICOJIOTUUECKUE U
LIEHHOCTHBIE CUCTEMBI, C(HOPMHUPOBABILUECS B XOJIC
HCTOPHUYECKOTO PA3BUTHS; 000CHOBBIBACT
aKTYaJIbHOCTb WX UCIOJIb30BAHUS MPU COLMAIBHOM U
podeccuoHAIbHOM B3aUMOICHCTBUN
VYK-5.2 BeicTpanBaeT coMaabHOE U
npodeccuoHaIbHOE B3aUMOJICHCTBHE C yUETOM
0COOEHHOCTEH OCHOBHBIX (POPM HAYYHOTO U
PETUTHO3HOTO CO3HAHUS, IEIIOBOM U 00t
KYJIBTYPBI IPEJCTaBUTENCH IPYTUX STHOCOB U
KOH(eCcCHi, pa3IMYHBIX COIMATBHBIX TPYI
VYK-5.3 OGecnieunBaer co3aHue
HEJUCKPUMHUHALMOHHON Cpebl B3aUMOACUCTBUS IIPU
BBITNIOJIHEHUH MTPO(ECCHOHANIBHBIX 33124

HIndgp Komnerennus

CnocobeH aHamM3UpOBaTh U
YUUTBIBATh pa3HooOpazue
YK-5 KyJbTYp B IpoLECCE
MEKKYJIbTYPHOTO
B3aUMOJICUCTBUS

3. MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIlI BO

JucuummmHa «MareMaTudecKue MOJISH B OMOJIOTHH U MEIULIMHEY» OTHOCUTCS K YacTH,
dbopMupyeMoit yaacTHUKaMH 00pa3oBaTenbHbIX oTHOIeHuH O10ka b1 OIT BO.

B pamkax OIl BO oOydaromuecs TakKe OCBaMBAIOT JPYrue IUCHHUILUIAHBI W/WIH
MPAKTUKH, CIOCOOCTBYIOIIME JIOCTHIKCHHUIO 3alUIAaHHUPOBAHHBIX  PE3yJIbTATOB  OCBOCHUS
MUCHUILINHBL «MaTeMaTHUeCKHE MOJIEIH B OMOJIOTHH U MEIUIITHEY.



Tabnuya 3.1. Ilepeuenv xomnonwenmos OII BO, cnocodbcmeyrouux O0oCmMuiCeHu
3aNIaHUPOBAHHBIX PE3VIbMAMO8 0C80EHUL OUCYUNTIUHDL.

IIpeqmecTByrOIIUe ITocaenyromue
Hludg Haumenosanue uncﬁniﬂnﬂblyMOI: JIH ):[I/ICIII/IH.JII/I):I)I:I/I\I’:I())I JIH
P KOMIeTeHIHUsI . o, . YT,
NPAKTUKHA NPAKTUKHA

VYK-5 |kyasTyp B mporecce
MEXKYIBTYPHOTO

B3aUMOAEHCTBUA

CnocobeH aHaTM3UpOBaTh U -
YUYUTBIBATh pa3zHooOpazue

MaremMaTudeckue MOJIEIU B

O9KOHOMHKCE

4. OFbEM JUCIHUAILIMHBLI U BUJIbl YYEFHOM PABOTHI

06H_Ia51 TPYAOCMKOCTh JUCIIUTIIIMHBI «MareMaTnueckue MOACIIU B OHOJIOTUH U MCOULIUHE»
COCTaBJsAET 4 3aUeTHEIC CAUHHUIBI.

Tabauya 4.1. Buow yuebnoii pabomsi no nepuodam oceoenus OIT BO ona QYHOH

dopmul 0byuenus.

Bun yueoHoii pa6oThl BS}EE.O, 1 Ce12w eCTp(;’I) 4

Koumaxmmnas paboma, ax.u. 72 72
Jlexuun (JIK) 36 36
Jlaboparopusie padots! (JIP) - -
ITpakTnyeckue/cemunapckue 3ansarus (C3) 36 36
Camocmosmenvras paboma 00y4aowWuxcs, ax.u. 36 36
Koumponw (3x3amen/3auem c oyenxou), ax.u. 36 36
OO0mas Tpy10eMKOCTh JUCHHIJIMHBI k. 144 144

3a4.¢/1. 4 4

5. COJEP)KAHUE JUCIHUATIIMHBI

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

HaumenoBaHue paszaesia Conepxxanue pasjiena (TeMbl) Bun
JUCHUIIINHBI yueOHoi
padoTnr*

Paznen 1 Tema 1.1. MaTeMaTuka Kaxk Meton ucciaegosanus | JIK

BBenenne B MaTeMaTHueCKOe | OMOJOTHYECKUX CHCTEM.

MOJETUPOBAaHNE B OHOJIOTHH,

OMOMEIUIIMHE U OHOXUMHUH.

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

deHoOMEHOIorn4YecKas

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

MIPOCTHIE PEAKIIUU.

Pazpnen 3 Tema 3.1. OOpaTiMbIe peaKIIHH. JIK, C3

Kunernka cnoxnsix peakuuid. | Tema 3.2. [locienoBarenbHbIC PeaKIltu. JIK, C3
Tema 3.3. [lapanienpHble peakluu. JIK, C3

Paznen 4 Tema 4.1. Kunetuxa pepmentaruBubix peakuuil. | JIK, C3




HUCCIIEIOBAHUE CIIOXKHBIX
OHMOJIOTUYECKUX CUCTEM
YUCJIEHHBIMUA METO JAMU.

Kuneruka pepmenratuBHbix | Tema 4.2. Marubuposanue padoTsl GepMEHTOB. JIK, C3
peaKkuuu.
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 INIOCKOCTH. MOPsi/IKa Ha TUNIOCKOCTH.
Pa3znen 6 Tema 6.1. Henuueiinbie cuicTeMBbl B OMOJIOTHH U JIK
KauecTBeHHBIN aHANN3 XMMUYECKON KMHETHUKE.
HEJTUHEHHBIX Onoslorudeckux | Tema 6.2. KoMmuecTBEHHbBIE U KAYECTBEHHBIE JIK, C3
CHCTEM. METO/Ibl MCCIIeIOBAHUS HETMHEHHBIX CUCTEM Ha
IIJIOCKOCTH.
Tema 6.3. HccrnegoBanue 0CoOBIX TOUEK JIK, C3
HenMHEHHBIX cucTeM, 1" Meton JlsnyHoBa.
Tema 6.4. I[Ipumepsl uccienoBaHus JIK
OMOJIOTUYECKUX CUCTEM KauyeCTBEHHBIMU
MeTogaMH. ABTOKOJIEOAHUS U MPeIeNIbHbIC
kel ['pybocts cucreMm. buctabunbHOCTD U
nopor. IIpocrTpancTBEHHO-pacpeeIEHHbIC
CHUCTEMBI.
Tema 6.5. KoonepaTuBHBIE ITPOLIECCHI. JIK
Tpurrepusie cucreMbl B OMOJIOTHH.
Pa3zpen 7 Tema 7.1. Mexanuszmbl pabOThI CHCTEMBI JIK
KonunuectBenHnoe reMocTasa.

* _ 3anonasercs Tonbko o OUHOWM dopme obyuenns: JIK — nexyuu,; JIP — nabopamopusie pabomu; C3 —

cemMunapcKue 3anAmusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE

JAUCIHUITIMHBI
Tabnuya 6.1. MamepuanbHo-mexnuueckoe obecneyenue OUCYUNIUHbL.
Cnenuajau3upoBaHHoOe
yueOHOe/1adopaTopHoe

obopynoBanme, I10 n
MaTepuaibl 1Js
OCBOEHHS THCIUMIUHBI
(ipu HEOOXOTMMOCTH)

Tun aynuropun OcHamenue ayAuTopuu

AymuTtopust  JUIs  TIPOBEICHUS  3aHATHH
JIEKIIHOHHOTO THUIA, OCHAIIICHHAs
KOMIUIEKTOM CIIEIHaTU3UPOBAHHON MeOenu;
JOCKOM  (dKpaHOM) M TEXHUYECKUMH
CpeACTBaMU MYJIbTUMEINA MPE3EHTAIUH.

AymuTtopust  JUIS  TIPOBEICHUS  3aHATHH
CeMHMHApCKOI0  TUMNA, TPYNNOBBIX U
WH/IMBUYAIbHBIX KOHCYJIbTAIUH, TEKYILEro
KOHTPOJII U TPOMEXYTOYHOM aTTecTalllH, | HeT
OCHAIIICHHAs KOMILIEKTOM
CHEeLMaIM3UPOBAaHHON Mmebenu u
TEXHUYECKUMHU CPEACTBAMU MYJIBTHUMEIHA

JlexnimonHas Her

CemuHapckas




Cnenuajau3upoBaHHoOe
yueOHOe/1adopaTopHoOe
o6opynoBanme, I10 n

Tun ayauropuu OcHaleHue ayIMTOPUHU MaTepHATBI LTS
OCBOEHMS TUCHMIIHHBI
(pu HEOOXOTMMOCTH)
IIPE3CHTALNI.

AymaTopust s CaMOCTOSITEIbHON palboThI

s oOyyaromuxcst (MOXeT UCIOJIb30BaThCs IS
CaMOCTOSITEJIbHOM | IPOBEJCHUSI ~ CEMMHAPCKUX  3aHATUH U
paboTHI KOHCYJIbTAllMi), OCHAIllEHHAas KOMIUIEKTOM Her
o0yyaromuxcs CIeLUaTu3UPOBAHHON Mmebenu u

KoMIiproTepami ¢ joctynoM B OMOC.

* - ayUTOpUS TS CAMOCTOATENBHOM PaboThl 06ydaromuxcs ykasbiaercs OBSAZATEJABHO!

7. YYEBHO-METOJANYECKOE n NHPOPMAIIMOHHOE

OBECIIEYEHUE JUCHUIIJINHBI

Yueonasa numepamypa:
a) OCHOBHAasI JIMNTepaTrypa

1y

2)

3)

4)

0.3. ConoBréBa. MareMaTndyeckoe MOAECIMPOBAHUE )KUBBIX cUCTEM. M31aTe€nBCTBO
VYpansckoro ynusepcutera, 2013.

Alexander Panfilov (Anexcannp [landunos). Qualitative analysis of differential
equations, 2010. https://arxiv.org/abs/1803.05291

Mioppeit Ixetime JI. Matemaruueckas 6uomnorus. T. 1 : Beenenue / JI. Mioppeit ; mep. ¢
anri. JI.C. Banar u A.H. JlpsikoHoBoi#i; nox Hayy. pen. ['.}O. Pusanuenko. - Mockaa ;

Nxesck : HULL "PerynspHas u xaotuueckas AMHaMHUKA" : THCTUTYT KOMIIBIOTEPHBIX
uccinenoanuii, 2009. - 776 c. - (buodusuka. Maremaruyeckas 6uomnorus). - ISBN 978-
5-93972-743-3 : 1022.00.

Mroppeii Ixeitme [[. Matemaruueckast 6uonorus. T. 2 : [IpocTpaHCTBEHHbIE MOJICNN U
ux npuwioxenus B onomenuimue / J1.JI. Mioppetit ; non Hayd. pen. I'.1O. Pusanuenko;
nep. ¢ aura. A H. JlpsikonoBoi, A.B. [Iio6a, [1.B. llenskuna. - Mocksa ; MkeBck : HULL
" PerynsipHas u xaoTuueckas q1uHamuka' : VbKeBCKMI MHCTUTYT KOMIIBIOTEPHBIX
uccinenoanuii, 2011. - 1104 c. : un. - (buodusuka. Matematudeckas 6uosorus). - ISBN
978-5-93972-882-9 : 1110.00.

0) AOMOJIHUTEIbHAS JIUTepaTypa

1) Bopoosckuil, I'. A. Pu3ndeckre OCHOBBI MATEMAaTUIECKOTO MOJACTUPOBAHUS
y4eOHUK U TpakTuKyM 1 By30B / I'. A. bopnosckuii, A. C. Konapatbes,
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 OMOJIOTHYECKUX MTPOLIECCOB.
Mopenu B Onou3uKe U HKOJIOTHH : ydeOHOe Tocodue it BY30B /
I'. 1O. Puzanuenko. — 2-e uz., mepepad. u pomn. — Mocksa : M3narenscTBo FOpaiiT,
2022. — 181 c¢. — (Bsicmee obpazoBanue). — ISBN 978-5-534-07037-8. — URL :
https://urait.ru/bcode/490489



https://arxiv.org/abs/1803.05291
https://urait.ru/bcode/491147
https://urait.ru/bcode/490489

3) Pusamnuenko I'.1O. Jlekuuu mo MaTeMaTHYECKUM MOJICISAM B OHOJIOTHH.
UznmarensctBo «PXI», 2011 .
4) A.b. Pyoun. buodmsuka: yue6nuk. M.: KHOPYC, 2006.

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

COPASI 4.x
XPPAUT 5.6

0) 0a3bl JTaHHBIX, THPOPMALHOHHO-CIIPABOYHbIE W MOMCKOBbIE CUCTEMBI:
PubMed https://pubmed.ncbi.nlm.nih.gov/ — 06a3a AaHHBIX MEOUIMHCKUX U
OnosornyecKkux myonuKanuii, co3aanHas HalmoHampHBIM LIEHTPOM OMOTEXHOJIOTMUECKON
uHpopmanuu CHIA.

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

Yuebno-memoouueckue mamepuanst 051 cCamocmosmenvbHou pabomsl 00y4AOWUXC NPU
0C8OeHUU OUCYUNTUHBL/MOOYIA*:
1. Meroauueckue yKazaHus JUIsi OOYYAlOIIMUXCS IO OCBOCHHUIO JIUCIUTUIMHBI
«MaTtemaTH4ecKkoe MOICTHPOBAHUE B OUOJIOT UM
2. Chnaiinel (mpe3eHTaluu ), UCIIOJIb30BaBIINECS Ha JICKIUSX.
* - Bce y4eOHO-METOMYECKHE MAaTepUalbl [UIsi CaAMOCTOATEIbHON paboThl 00yYarOIINXCs
pa3MelaTcs B COOTBETCTBUU C ACHCTBYIOIIUM MOPAIKOM Ha cTpanuie quciurinisl B TYUC!

8. OIIEHOYHBIE MATEPHAJIBI " BAJUIbHO-PEUTHHIOBASI
CUCTEMA OILHEHUBAHUA YPOBHA CO®OPMHUPOBAHHOCTH
KOMIIETEHIIMH 1O JIUCHUIIJIMHE

OneHouHple MaTepuajbl U OaUIbHO-PEHTHHIOBask CUCTeMa™ OLIEHUBAaHHUS YPOBHS
c(OPMHUPOBAHHOCTH KOMMETEHIMI (YacTH KOMMETEHIMIl) 10 MUTOraM OCBOCHHS IMCLUIUIMHBI
«MareMaTH4ecKue MOJET B OWOJIOTMM W MEAMLIMHE» TpeacTaBieHbl B [IpmiiokeHuHn K

Hacrosmel Paboueit mporpaMme TUCIMITIIUHEIL.
* - OM u BPC dopmMupyrotcs Ha OCHOBaHHU TPEOOBaHHUI COOTBETCTBYIOMIECTO JOKATHBHOTO HOPMATHBHOTO
akra PYJIH


https://pubmed.ncbi.nlm.nih.gov/
https://scholar.google.ru/

Pa3zpadorunk:

JlonieHT MareMaTH4eCKOTrO HHCTUTYTA

um. C.M. Hukonsckoro PYJIH

A.A. Tokapes

JOJDKHOCTh, HA3BAHHUC Ka(be,[[pbl IIOAIIHUCH HWHHIOHWAJIbI, d)aMI/IJ'H/Iﬂ
PYKOBOJIUTEJIb BYII:
/ )
Jlupextrop MU PY TH J";// j MypaBHuk A.B.
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PYKOBOJUTEJIb OIT BO:

ITpodeccop MaTemaTnueckoro ; Davurckiii A B.

nHctutyra uM. C.M. Hukonbckoro o

Homxuocts, BYII IToanuck Oammnus U.0.
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