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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucnunmaa «Mathematical models in biology and medicine» BXOOuUT B Nporpammy
MarucTpatypsl  «OyHKIHOHAIBHBIE MeToAsl B IuddepeHIranbHbIX  ypaBHEHUAX U
MEXIUCUUIIMHAPHBIX MccienoBaHusax» 1o HampasiaeHuto 01.04.01 «Martematuka» u u3zydaercs
BO 2 cemectpe 1 kypca. Jucuumuinny peanindyer MaremMaTuuecKuil HHCTUTYT UMEHHU aKaJleMUKa
C.M. Hukonbckoro. JIMCHUIIMHA COCTOUT U3 7 pa3fenoB W 18 TeM W HampaBlieHa Ha U3y4YCHUE
CHOCOOOB MOCTPOSHUSI MATEMATUIECKIX MOJIeNiell OMOIOTHYECKUX CUCTEM U O CIToco0ax aHain3a
[IOCTPOCHHBIX MOJIETEH.

[lenpo OCBOEHUS JUCHUIUIMHBI SBISICTCS TMONYYCHHE 0a30BBIX 3HAHUHA O CYIICCTBYIONIUX
MOJIeTIsIX OMOJIOTUY M METUIIMHE U METO/IaX UX aHalu3a

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenne auciuminael « Mathematical models in biology and medicine» nampasiaeHo Ha
(bopmupoBaHue y 00y4aromuxcs CIEAYIONIMX KOMIIETCHIUH (YaCTH KOMITETCHIIUN )

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu 0ce0eHuu
OUCYUNTIUHBL (Pe3VIbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUH KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

YK-5.1 Ananuzupyet BaxxHe#1I1e UACOIOTHUECKHUE U IIEHHOCTHBIC
CHCTEeMBI, C(hOPMHUPOBABILHUECS B XOA€ HCTOPUUYECKOTO Pa3BUTHS;
00OCHOBBIBAET aKTyaJbHOCTh MX UCIOJIL30BaHUS TIPU COLUATIBHOM
Cnoco0eH aHaM3upoBaTh U U poeCcCHOHATBHOM B3aHMOJICHCTBHH;

YUHUTBHIBATh pa3HOOOpa3ue VYK-5.2 BricTpanBaeT conpagbHOe B PO ecCHOHaIbHOE
YK-5 KyJIBTYp B IIpoIIecce B3aUMO/ICHCTBHE C YIETOM OCOOCHHOCTEH OCHOBHBIX (hopM
MEXKYJIbTYpHOTO HAyYHOTO M PEJIMTHO3HOTO CO3HAHUSI, AETOBOM 1 00IIeH KyIbTyphI
B3aUMO/ICHCTBUS MPEACTABUTENCH APYTUX 3THOCOB M KOH(ECCHH, Pa3sTHMIHBIX

COLIMANTEHBIX TPYTI;
VYK-5.3 ObecrieunBaeT co3AaHNE HEANCKPUMIHAITHOHHON CpPEbI
B3aMMO/ICHCTBUS MPHU BHIMOJIHEHUH MPOHECCHOHABHBIX 3a]1a4;

Croco0eH pyKOBOJIUTh Y4eOHO-
I1K-10 HCCIIeI0BATEIHCKON
JICSITETIbHOCTHI0 00yUaIOIUXCs

ITK-10.1 ®opmupoBanre OpraHU3aTOPCKUX U PyKOBOASAIIIX
CrocoOHOCTEH B HAYYHO-TIEJarOTHUECKON AEATEIbHOCTH;

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

Nuctmmumaa «Mathematical models in biology and medicine» oTHOcHTCS K YacTH,
dbopMupyeMoil ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOIIEHHH Omoka 1 «/lucrummuuel (MOTynN)»
0o0pa30BaTeNbHOM MPOrpaMMbl BBICIIETO 0Opa30BaHHUS.

B pamkax o06pa3oBaTesbHON MPOrpaMMBI BBICIIETO OOpa30BaHHs OOYYAIOMIMECS TaKKE
OCBaWMBAKOT [JpPyrHe JHMCUMIUIMHBI W/WIX  OPAKTUKH, CIOCOOCTBYIOIIME  TOCTHIKCHHIO
3alUIaHMPOBAHHBIX Pe3yJbTaTOB OCBoeHMs auciuiuinabl «Mathematical models in biology and
medicine».

Tabnuya 3.1. Ilepeuenv komnonenmos OI1 BO, cnocobcmeyrowux O00CMUINCEHUIO
3aNIGHUPOBAHHBIX PE3VIbMAMO8 0C80EHUS OUCYUNTUHDBL

IIpexmecrByommue Ilocaenyrwomue
Hudp Hauvenosanne uncﬁunnnHLJMoz{ynn )Il/lCl[l/ll'l.]'IPlH}l:l/MOI[y.]'lﬂ
$ 9
ROMIICTCHITHH NPaKTUKH* NPaKTUKH*

Cnocoben AHAJIU3UPOBATH U

YK-5
YUUTBIBaTh pazHooOpasue




IIpenmecTBylomme ITocnenxyrommue
Mudp Haumenosanne uncﬁnl:mnﬂblyMOI;yﬂn, [ll/lCIII/[IlJII/Ii?lZI/ﬁIOlIyJII/I,
KOMIIETeH NI . .
NPAKTUKH MPAKTHKH
KYJIBTYp B MpOIECcce
MEXKYJIBTYPHOTO
B3aUMOJACHCTBUS
CriocoOeH pyKOBOIUTh
IK-10 y4eOHO-HUCCIICI0BATECIBCKON Pedagogical training;

NEATEILHOCTHIO
00yJaroImuxcst

* - 3aMONHSAETCS B COOTBETCTBHUH ¢ MaTpuieii kommnerenuii u CYII OIT BO
** - 3NIeKTUBHBIC TUCIUIUINHBI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

Oo6mas TpynoemkocTs auciumiuabl «Mathematical models in biology and medicine» coctaBisieT «4» 3a4eTHbIC €TUHHIIBI.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeczT pCeD)
Konumaxmmnas paboma, ax.u. 72 72
Jlexuuu (JIK) 36 36
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 36 36
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 144 144
3ay4.el. 4 4




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bn
Homep | HammeHnoBaHue pasnena o
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
Beenenue B
Pasnen 1 |matremaTnueckoe 1.1 [IpuHIMIBI MATEMATUYECKOTO MOJEIUPOBAHHUS JIK
MOJICTTHPOBAHHE
KauectBennbiit ananu3 ognoro OJ1Y: oOmuii Buz,
21 pelieHue, MHTerpabHbBIe KPUBEIE, (ha30BOE JIK
MIPOCTPAHCTBO, )a30BbIe NIEpEMEHHbIE, TPACKTOPHSI.
CranuoHapHbIe TOUKH, YCTOWYUBOCTb, METO/BI
29 OTIpeJIeNIeHNs] yCTOMUMBOCTY: 110 NMPaBOM YacTH, 10 K. C3
' TIepBOMY NpUOIMKEHHI0. BBIBOJT cuCTEMBI ITepBOTO ’
Mopenu, onuceIBaeMble TIPUOIHKEHUSL.
Paszen 2 OJIHUM Mopenu, ONUCHIBAIONINE JTUHAMUKY
i epeHInanTbHbIM H30JIUPOBaHHON MOMyNanuu: Moaenb MainbTyca,
ypaBHEHHEM 2.3 JIOTHCTUYECKOE ypaBHEHHE, PA3MHOXKECHHE MMyTEM JIK, C3
CKPEUIMBAHUS, MOJICTTH C HANMEHBIIICH
KPUTHYECKOH YHCISHHOCTRI0. Dddekt Omn.
3aBucumocts ogHoro OJ1Y ot napamerpa. Tunsl
24 . JIK, C3
OudypKaum.
Moiens IOy ISAIMOHHOMN BCITBIIITKH HACEKOMBIX.
25 JIK, C3
[onsaTune rucrepesnca.
3.1 O06e3pa3MepHuBaHHe. JIK, C3
Pazpen 3 | Ynpouenue mozaene. 32 Merton KBa3UCTaLIMOHAPHBIX KOHLEHTPALUH, K. C3
' teopema TuxonoBa. @opmyna Muxasnuca-MeHTeH ’
AHaIM3 ITMHAMHYECKUX CHCTEM C HETPEPHIBHBIM
BpemeHeM. CBOMCTBA PELICHUM, KITACCH(UKAIIUS
N 41 MIOJIOKEHUH paBHOBeECHUS, NoyioskeHust paHoBecus B | JIK, C3
KauecTBeHHbII aHaNN3
cucteMe 2x2, oudypKaluroHHas [uarpaMmma
CHUCTEM
Paznen 4 CHCTEMBI 2x2
A peperTpas HEX IlepBrie nnTerpanel. Pyaknusa JIsnyHosa
ypaBHEHUI 4.2 P PaIbL. Ty y ) JIK, C3
IIpenenbHble MHOKECTBA.
Tpurrepusie cuctemMsl. CIIOCOOB! EPEKITIOUEHHS
43 purrep P JIK, C3
TpUrrepa
Cucrembl B3auMoieicTBUS BU0B. Kiaccudukanus
51 BHUIOB B3auMojeiicTteusg. Monaeinns JloTku- JIK, C3
Mogpenu, onrckIBagMBbIe BonbTeppsl u eé MmoauduKanum.
Paszen 5 cUcTeMaMH Konebanns B OMOIOTHYECKUX CHCTEMAX.
1 epeHInanbHBIX [IpenenbHbIi UMK, YCTOWYUBBIN MpeAeabHbINH
YpaBHEHHH 5.2 LUKJT; KpUTEPUH CYLIECTBOBAHMS MIPENEIHLHOTO JIK, C3
[UKJIa Ha TTIOCKOCTH; MOJeb [ay3e, HomycKkaromas
IIPEJIENbHbII UK
MartemaTHueckas 6.1 SIR mMoJienb pa3BUTHS SITUAEMHH JIK, C3
Pa3gen 6 |3mnaeMHuoNIOTHsI 1 6.2 IIpocreiinne Moaenu uMMyHooruu. Mojiens K. C3
UMMYHOJIOTHsI ' Mapuyka, Monens ULV ’
Huddyzus st onrcanus ciy4aifHOTO ABIDKEHHS.
7.1 PeakunonHO-1uddy3uoHHbIE ypaBHEHUSI. JIK, C3
IIpocTpancTBEHHO YpaBHEHHE TETUIOMPOBOIHOCTH
pacupenenéHHble MOAENn Berymme BoTHBI B peakoHHO- AU (D ) Yy3HOHHBIX
Paznen 7
OMOJIOTHIECKUX 7.2 ypaBHeHusAX. YpaBHenue @umepa-KIIII; onenka JIK, C3
IIPOIIECCOB MUHUMAaJIBHOIN CKOPOCTH BOJIHBI
NmmyHnonornyeckas mogens UIV ¢ yuérom
73 Y A Y JIK, C3

ITPOCTPAHCTBEHHOI'O paclpeACJICHU

npaKmuquKue/ceMuHapcxue S3AHAMUA.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI

* - 3anonHserca Tonpko no QUHOM dopme obyuenns: JIK — nekyuu; JIP — na6opamophuie pabomui, C3 —




Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneueHue OUCYUNIUHbL

Cneuunajau3upoBaHHoOe
yueOHoe/1a00paTopHoe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AUCIHUTLTUHBI
(Ipu HEOOXOTUMOCTH)

Tun ayauropum OcHamenue ayiuropuu

Ayautopust ISl POBEICHUS 3aHATHN
JICKIIMOHHOTO THIIa, OCHAIIICHHAS
JleximonHast KOMIUICKTOM CHEeIMaTU3UPOBAHHON MeOenH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTAIIHIA.

KOMHBIOTepHBIfI KJIaCC IJIs IMIPOBECACHU A

3aHSATHH, TPYNIIOBBIX U MHIUBUAYATBHBIX Python (matplotlib, scipy,
KOHCYJIbTAIMi, TEKYIIET0 KOHTPOJIS U sympy, numpy), cpena
KoMnbroTepHBI | IPOMEKYTOYHOM aTTECTALNN, OCHAILICHHAS paspabotku ais Python
KJ1acc MepPCOHANBHBIMU KOMIIBIOTEpaMU (B (manpumep, Visual Studio
konuyecTBe [[lapamerp] mit.), gOocKoi Code wnm PyCham),
(3KpaHOM) U TEXHUYECKUMHU CPEICTBAMHU Jupyter Notebook

MYJIbTUMENA IPE3CHTALUN.

AyauTopus 1Sl IPOBEICHUS 3aHATUN
CEMHUHAPCKOT0 TUIIA, TPYITOBBIX U
VHJIMBHU1yalIbHBIX KOHCYJIbTALNI, TEKYILETO
KOHTPOJISI U IPOMEXKYTOYHOU aTTECTaIlUH,

CemuHapckas
OCHAIIICHHAsI KOMILJIEKTOM
CHeIUaIu3upOBAHHON MeOen U
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEANA
IIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIBHON pabOThI
Tins oOydJaronuxcsi (MOXET UCIOJIb30BATHCS IS
. | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U

CaMOCTOSITENTLHOM 9

KOHCYJIbTAITUH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLUaIn3UpOBaHHON Mebenu 1
KoMnbroTepami ¢ goctynoM B SUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaercs OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UHO®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHUIIJINHBI

Ocnoenas numepamypa:
1. Bparyces A.C., HoBoxunos A.C., [lnaronoB A.Il. JlunamMudeckue CUCTEMBI U MOJIETH
6uonoruu. M3narensckas gpupma "dusnko-maremaTuueckas guteparypa”, 2009.
2. Puznnuenko I'.1O. Jleknuu no MmateMaTnyeckuM MoJensiM B Ouosoruu. M3narenscTBo
«PX]JI», 2011 1.
- 0.0. ConoBbéBa. MaremMaTHueCKOE MOAEITMPOBAHUE KUBBIX CHCTEM.
N3natenbecTBo Ypanbckoro ynusepcurera, 2013.
- Alexander Panfilov (Anekcanap [landmios). Qualitative analysis of differential
equations, 2010. https://arxiv.org/abs/1803.05291
- Mroppeii Ixeitmc JI. Marematuueckast ouomnorus. T. 1 : Beegenue / JI. Mroppeit
; mep. ¢ anri. JI.C. Banar u A.H. /IpskoHoBoOIi; nox Hayd. pen. I'.}O. PuzHnyenxo. - Mocksa ;
Wxesck : HUL "PerynspHas u xaotnueckast [MHaMHKa" : THCTUTYT KOMIIBEOTEPHBIX
uccnenoBanuid, 2009. - 776 c. - (buodusuxa. Maremaruueckas 6uosnorus). - ISBN 978-5-93972-
743-3 :1022.00.




- Mroppeii Ixeitmc JI. Marematuueckas ouomnorus. T. 2 : [IpocTpaHcTBEeHHBIE
MOJIeH U UX mpuiioxenus B Onomenuuune / JI.JI. Mioppeii ; mon Hayu. pea. [.1O. Pusandenko;
niep. ¢ anri. A.H. [IsskonoBoii, A.B. [Iro6a, I1.B. llenskuna. - Mocksa ; Mokeck : HUIL "
Perynspnas u xaotudeckas 1uHaMuka' : MI>keBCKUIl MHCTUTYT KOMITBIOTEPHBIX MCCIIEI0BAHUM,
2011. - 1104 c. : un. - (bnodusuka. Matematnueckas ouonorus). - ISBN 978-5-93972-882-9 :
1110.00.
Hononnumenvnas numepamypa:
1. bopnoBckuii, I'. A. duznyeckre OCHOBBI MATEMAaTHUECKOTO MOJICIIMPOBAHUS | YICOHUK
U ipakTukyMm 11s By30B / I'. A. bopnosckuii, A. C. Konapatses, A. Hoynepu. — 2-e 3., ucmp.
u jgon. — Mocksa : U3natenbcrBo FOpaiit, 2022. — 319 ¢. — (Briciee obpazoBanue). — ISBN
978-5-534-05365-4. — URL : https://urait.ru/bcode/491147
2. Puznnuenko, I'. FO. Maremarnueckoe MOJEIMPOBaHUE OMOIOTMYECKUX MTPOIECCOB.
Mopenu B OModu3HKe U IKOJIOTHH : yueOHoe mocooue mist By3oB / I'. 0. Pusandenko. — 2-e
u31., nepepad. u pomn. — Mocksa : U3natensctBo FOpaiit, 2022. — 181 ¢. — (Bricuiee
obpasoBanue). — ISBN 978-5-534-07037-8. — URL : https://urait.ru/bcode/490489
- A.b. Pyoun. buo¢dusuka: yuebnuk. M.: KHOPYC, 2006
Pecypcuvl ungpopmayuonno-menexommynuxkayuonro cemu « Mnmepremy:
1. ObC PYIH u croponnue DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHHUH 3aKJIIOYEHHBIX JOTOBOPOB
- DnekTpoHHo-6mbnuoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcurerckas Ondmmoreka onnain» http://www.biblioclub.ru
- OBC HOpaiit http://www.biblio-online.ru
- OBC «KoncynbranT cryaenray www.studentlibrary.ru
- OBC «Tpounkuit MOCT»
2. ba3bl TaHHBIX U TIOUCKOBBIE CUCTEMBI
- DIIEKTPOHHBIN (POH/ TPABOBOM M HOPMATUBHO-TEXHUYECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cuctema SHnekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a nanubpix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvt 03 camocmosmenvhol pabomel 00y4AOWUXC NPU
0CBOEHUU OUCYUNTUHBL/MOOYAA ™!
1. Kypc nexnuii mo aucrmmuinae «Mathematical models in biology and medicine.

* - Bce yueOHO-METOANYECKHEe MaTepHalibl Uil CaMOCTOATENbHOM paboThl 00yJaromuxcs
pa3MenarTcs B COOTBETCTBUHM € AEHCTBYIOIIUM NOPsAKOM Ha cTpanule aucuuiuinasl B TYHUC!



PA3BPABOTYMUK:

Mo3oxuna Anacracus

HoueHt CepreeBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:
MypaBHuk AHJpeit
HupekTop Bopucosuu
Jonoscnocmo BYIT Tloonuce Damunus U.0.
PYKOBOJIUTEJIb OII BO:
bypenkoB Bukrop
ITpodeccop HMBanoBuu
Honxcnocmo, BYTT Ioonuce Damunus U.0.



