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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucrunmmaa «Mathematical Biology and Bioinformatics» Bxoaut B mnporpammy
OakanaBpuata «[IpukmagHas Marematuka W mporpammupoBanHue» o HampasieHuto 01.03.02
«IIpuknagnas maTemaruka U MH(pOpMaTUKa» U U3ydaercs B 5 cemecTtpe 3 Kypca. Jducuuruimny
peanu3yer Maremarnueckuii MHCTUTYT uMeHu akajgemuka C.M. Huxonbckoro. [ucuuriuna
coctouT u3 4 pazmenoB W 15 TeM U HampaBieHa Ha M3YyYEHUE COBPEMEHHBIX MOJIXOJOB K
UCCIICIOBAaHUIO OMOJIOTMYECKUX CHUCTEM, MCHOJIB3YIONUX MAaTEMAaTUYECKHE M BBIYMCIUTEIHHBIC
METO/IbI, a TaKXke Ha (HOPMHUPOBAHHE Y CIyIIATENIeH eCTECTBEHHOHAYYHOTO MUPOBO33PEHHUSI.

[lenpt0 OCBOGHHUS TUCHMIUIMHBI SIBJISIETCS TOJMydyeHHe Oa30BBIX 3HAHUM O crocobax
MIOCTPOCHUSI MaTeMAaTUYECKUX Mojeneld OUOJIOTMYECKUX CHUCTeM M O croco0ax aHaiusa
IIOCTPOEHHBIX MOJEIEH.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUIIVIMHbI

OcBoenne nucHuIIMHbl «Maremarudyeckast 6uosiorust 1 OuonH(pOpMaTHKa» HAIPABICHO Ha
(dbopMupoBaHue y 00ydaromuXxcs CAeIYIONMX KOMIIETCHIUH (4aCTH KOMIETECHIINH ):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yHarOwuxcs npu 0c60eHuu
OUCYUNTUHDBL (Pe3YTbmambl 0C80EHUS OUCYUNTIUHDL)

HHZ[HKaTOp]:I JAOCTHIKCHHUS KOMIIETCHIIMHA

Hugp Komnerenuus N
(B paMKax JaHHOH THCUUTUIMHEI)

Crioco6eH MOHNUMATh TTPUHITATIBT
paboThI COBPEMEHHBIX
HH(OPMAIHOHHBIX TEXHOJIOTHHA 1
HCIIONB30BATh MX ISl PEIICHUS
3a7a4 IpoQeCcCHOHATBHOM
JIEATETbHOCTH

OIIK-4.1 IMpencrasisieT pe3yabTaThl pabOTHl B BUIC HAYYHOH
myOnuKanuy (Te3UChHl OKIIAAa, CTaThsl, 0030p) Ha PYCCKOM U
AHIJINICKOM SI3BIKE;

OIIK-4.2 [IpexacTapisieT pe3ysabTaThl CBOSH pabOTHI B
YCTHOH(OpPME Ha PYCCKOM M aHTJIMHCKOM SI3BIKE;

OIIK-4

[TK-1.1 [TnanupyeT OTAeNbHBIE CTaIUU UCCIEAOBAHUS IPU
Hanuuuu obrero miana HUP;

I1K-1.2 '0TOBUT 371€MEHTHI JOKYMEHTAIUH, IPOEKTHI IIJIAHOB U
porpaMm OTAeNbHbIX 3Tanos HUP;

[TK-1.3 BeibupaeT MeToAbI UCCIEA0OBAHUS JUISI PEIICHUS
nocTaBieHHLIX 3a1a4 HUP;

[1K-1.4 [IpoBOIUT NEPBUYHEII MOUCK WHPOPMALIUH TI0 3aJaHHOMH
TEeMAaTHKE;

[TK-1.5 CrocobeH n3y4aTth MaTeMaTHYECKYIO CTPYKTYPY C
MPUMEHEHNEM PAaCUETHBIX METO/IOB;

I1K-1.6 CriocobeH myOIuuHO MPECTaBIsATh H3BECTHBIC HAyYHBIE
HCCIICTOBaHHNS;

I1K-1.7 CriocobeH npeacTaBiaTh COOCTBEHHBIE HAyYHBIE
JIOCTIIKEHHUS;

Crroco0eH K onpeIeICHHIO
[K-1 o0mmx GopM U 3aKOHOMEPHOCTEH
OTJENFHON TPEIMETHOM 00MacTu

3. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OII BO

HucuunnuHa «MaTtemaruueckass Ouonoruss M OMOMH(OpPMATHKa»  OTHOCUTCS K
o0s3aTenbHON yacTh 610ka 1 «ucuuruimebl (MOIyH)» 00pa30BaTebHOM MPOTrpaMMBbl BBICIIETO
oOpazoBaHws.

B pamkax oOpa3oBaTenbHOW NpOrpaMMBI BBICHIETO OOpa30BaHUS OOYYAIOMIMECS TaKKe
OCBaMBAIOT  JIpyI'Me€ JWCLUMIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIUME  JIOCTHKEHHUIO
3aIUTAaHUPOBAaHHBIX  PE3yJIbTAaTOB OCBOCHUS JUCHUIUIMHBI «MaTemaTudeckass OHOJOTHS |
OnoMH(pOPMATHKAY.




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA auCl{ul’lﬂqul

CnocooCmeyroWuUx — 00CMUNCEHUTO

IIpenmecrByrommue IMocaenyromue
HaumenoBanue pe yrom Ayiont
Hndpp S — JHCHUITHHBI/MOIYJIH, JHCHUITHHBI/MOIYJIH,
NMPaKTHKU* NMPaKTHKUH*
Cnoco6eH moHuMarh
MPUHITUITEL PA0OTHI
COBDEMCHHBIX BBeznenune B KJ1aCCHUECKYIO
I/IH(i)O}‘I))Ma].[I/IOHHLIX OYHKIIMOHAIbHBIN aHAIU3; smdepenimansHyio
OIIK-4 . ’ TEOMETPHIO;
TEXHOJIOTUH U UCII0JIb30BATh
Martemarudeckas J0THKa,
UX JUIsl pELIeHUs 3a1a4
podeCCHOHATBHOM
JESITENIBHOCTH
Hayuno-uccnenoBarenbckas
pabora;
IIpepumniuomMHas MpaKkTHKA;
Hayunslii ceMuHap 1o
i depeHnnaNbHBIM 1
(YHKIIMOHAIBHO-
i depeHInanTbHbIM
YPaBHEHHUSIM;
Ilepsvie nouamus
monono2uu**;
BBenenue B Ki1acCHUECKYIO
I depeHIHATEHY IO
TEOMETPHIO;
Crioco0eH K onpeeICHHIO KommnerotepHbie HayKu 1
Maremarudeckas J0THKa,
o0mmux GopM u TEXHOJIOTHH IIPOrPaMMHUPOBAHHSI;
. . UucneHHbIe METOIBI;
IIK-1 3aKOHOMEPHOCTEH QDyHKIMOHAIbHBIN aHAIU3;
. N OeMeHTH! KOMITBIOTEePHBIX
OTAETHHON MPEeIMETHOM JluckpeTHass MaTeMaTHKa; .
o6naCTH TEXHOJIOTHI B HCCIIeTI0BAaHUU

oneparuii;

Maremarudeckue u
KOMITBIOTEPHBIE METOIBI
ONTUMM3AIHH;

Henunelnsle Moaenu
MaTeMaTHIECKOW (HU3UKH;
MopaenupoBaHue NpOLECCOB C
Y4ETOM MPOLLIBIX COCTOSIHUN
CHCTEMBI;

JloTOTHUTENIbHBIE TJIABBI
MaTEMAaTHYECKOr O
MOJICTTUPOBAHMUS;

* - 3aM0ONHACTCS B COOTBETCTBUH ¢ MaTpuuei kommnerenuii u CYII OIT BO

** - 3NIeKTUBHBIC TUCIUIUIHHBI /TIPAKTHKH




4. OFBEM JJVCHUIJIMHBI U BUbI YYEBHOMN PABOTHI

Oo6mas TpynoemMkocTs nucturuinabl «Mathematical Biology and Bioinformatics» coctaBisier «2» 3a4eTHbIC SIUHUIIBL.
Tabauya 4.1. Buowvl yuebHol pabomvl no nepuooam 0C80eHUs 00pA308AMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHUS 01 OYHOU Hopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CEMeCST pCeD)

Konumaxmmnas paboma, ax.u. 34 34
Jlexuuu (JIK) 17 17
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 17 17
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 38 38
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.e/l. 2 2

O6mas Tpynoemkocts auctumuinabl «Mathematical Biology and Bioinformatics» coctaBnsieT «2» 3aueTHbBIE €JMHHIIBI.
Tabnuya 4.2. Buowvl yuebHoti pabomul no nepuoodam 0c8oeHus 06pa308amenbHOL NPOSPAMMbL 8bICULE20 00PA308aHUSL O OYHO-3A0UHOU opMbl
00yueHusl.

Bupa yue6Hoii padoThI BCEIO, ak.u. CeMeCST PCED

Konumaxmmnas paboma, ax.u. 36 36
Jlekimu (JIK) 18 18
JlaGoparopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3austust (C3) 18 18
Camocmosmenvhas paboma 0by4arowuxcs, ax.u. 36 36
Koumponw (sx3amen/3auem c oyenkou), ax.u. 0 0
Oomasi Tpy10eMKOCTh T CIHUIIUHbI aK.4. 72 72

3a4.ell. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

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

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pasgena AUCHHUILTUHBI «
padoThI
Beenenue B
Pasnen 1 |matremaTnueckoe 1.1 [IpuHIMIBI MATEMATUYECKOTO MOJEIUPOBAHHUS JIK
MOJIETIMPOBaHNE
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.
OJIHUM
Paznen 2 Mopenu, ONUCHIBAIONINE JTUHAMUKY
i epeHInanTbHbIM o
H30JIUPOBaHHON MOMyNanuu: Moaenb MainbTyca,
ypaBHEHHEM .
2.3 JIOTHCTUYECKOE ypaBHEHHE, PA3MHOXKECHHE MMyTEM JIK, C3
CKpEIIMBAHNUS, MOJICTIH C HANMEHbBIICH
KPUTHYECKOH YHCISHHOCTRI0. Dddekt Omn.
3aBucumocts ogHoro OJ1Y ot napamerpa. Tunsl
24 . JK, C3
OudypKaum.
2.5 O06e3pa3MepHuBaHHe. JIK, C3
Oourme cBenenus. VcciiegoBanue yCTOMIHMBOCTH
31 MOJIO)KEHUH PABHOBECHS HENMMHEWHBIX CUCTEM I10 JIK, C3
TIEpPBOMY NPHOIMKEHHIO.
[TomoxxeHus paBHOBeCHS B cEcTeMe 2X2, TpyObIe
3.2 0JIOKEHHS paBHOBECHs; OUdypKalOHHAS JIK
Mopaenu, onucbIBaeMble Juarpamma CUCTEeMBbI 2X2
Pasnen 3 IBYMs U OoJiee 3.3 CucteMsl B3anMoecTBUS BUAOB. Moaeinb JIoTku- IK. C3
A nuddepeHIuanbHBIMA ' Bonbreppsl. Moienb KOHKYPECHIIMH BHIOB. ’
YpaBHEHUAMHU 34 [Tonartue npeaensHOro UKIa. Mojaenb XUITHHUK- K. C3
) kepsa ["ay3e. ’
3.5 SIR Mozenp pa3BUTHUS YUICMHU JIK, C3
IIpocreiimue Moaenu UMMYHOJIOTUU. Mozeib
3.6 Mapuyka. Monens ULV JIK, C3
Huddyzus st onrcanus ciy4aiHOTO ABIDKEHHS.
41 Peakxnmonno-aud hy3noHHBIE YpaBHEHUS. JIK, C3
ITpocrpancTBeHHO YpaBHEHHE TEIUIONPOBOIHOCTH.
pacrpeaenEéHHbIe MOAEIH Beryye BoIHBI B peakiinOHHO- AN PY3NOHHBIX
Pasnen 4
OHMOIIOTUIECKUX 4.2 ypaBHeHusx. YpaBHenue KIIIT-Ouiepa; oueHka JIK, C3
TIPOLIECCOB MHHHUMAaJIbHOM CKOPOCTH BOJIHBI
43 Nmmynonornueckas mogens ULV ¢ yuérom TIK. C3
' TIPOCTPAaHCTBEHHOTO paclpeieIeHusI ’

npaxmuttecxue/cemuﬁapcxue SAHAMUAL.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanbno-mexuuveckoe obecneuerue OUCYUNIUHBL

* - sanonHsiercst Tonbko 10 QUHOM dopwme obyuenus: JIK — nexyuu; JIP — nabopamopnvie pabomsi; C3 —

Tun aynuropuu

OcHamenue ayiuropuu

Crnenuaju3upoBaHHoOe
yueOHOe/1adopaTopHoOe
o0opynoBanmue, [10 u
MaTepHaIbl 1J1s1 0CBOECHHSA
JUCIHMILIAHBI
(mpu He00XO0AMMOCTH)




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

Aynutopust 11 IPOBEICHUS 3aHATHIA
JIEKIMOHHOTO TUIIa, OCHAIIIEHHAs
JleximonHast KOMIUICKTOM CIEIUATM3UPOBAHHON MEOeIH;
JIOCKOH (9KpaHOM) U TEXHHYECKUMU
CpEICTBAMU MYJIbTUMEINA TPE3CHTAIIHIA.

Aynutopus i NPOBEICHUS 3aHATUIMA
CEMHUHAPCKOI0 TUIIA, TPYIIOBBIX U
WHIUBUYaTbHBIX KOHCYJIbTAIIUMA, TEKYIIIETO
KOHTPOJISL U IPOMEXKYTOYHOU aTTECTaIlUH,

KOMHBI—OTepHHﬁ KJ1acc.
Python (numpy, integrate,

CemuHapckas scipy, matplotlib), vs code ¢
OCHAIICHHAsI KOMILJIEKTOM .
. noJIep>kKoi python,
CHeIMaIu3UPOBAHHON MeOen U .
jupyter notebook
TEXHUYECKUMHU CPEJICTBAMU MYJIbTUMEANA
IIPE3CHTALMMN.
Aynuropus JUisi CaMOCTOSITEIbHON pabOThI
Tiis o0yyaromuxcs (MOXKET UCTIONb30BAThCS IS
. | MpoBeIeHUs] CEeMHUHAPCKUX 3aHATHI U

CaMOCTOSITEIIbHON 9

KOHCYJIBTAINi ), OCHAIIEHHAS KOMIIEKTOM
paboThI

CIIeaIM3UPOBAHHON MeOenu 1
KoMibroTepami ¢ goctynoM B QUOC.

* - ayauTOpHsL I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UTH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCITUIIJINHbBI

Ocnoenas numepamypa:

1. Pusanuenko I'.1O. Jlekiuu no mareMatudeckuM MoJensM B 6uosoruu. M3narenscTBo
«PXI», 2011 r.

2. Bparyce A.C., HoBoxwumnos A.C., [lnaronoB A.Il. JluHamMmudeckue CUCTEMBI M MOJIETTH
6uonoruu. M3narensckas gpupma "dusnko-maremMaTuueckas guteparypa”, 2009.
Lonoanumenvnasn numepamypa:

1. Camapckuii Anekcannp AnnpeeBud. Maremarnueckoe Moaenuposanue. Mnen.
Mertonet. [Tpumepst / A.A. Camapckuii, A.Il. Muxainos. - 2-¢ u3j., ucnp. - M. : ®usmariur,
2002. - 320 c. : n.

2. Mroppeii Txeitme JI. Marematuueckas ouomnorus. T. 1 : BBenenue / [I. Mroppetit ; tiep.
c anrn. JI.C. Banar u A.H. [IpsikonoBoli; nox Hayu. pex. ['.}O. Pusanuenko. - Mocksa ; MxeBck
: HULI "PerynspHas u xaotuueckas AuHaMuKa" : MTHCTUTYT KOMIIBIOTEPHBIX UCCIIEIOBaHUM,
2009. - 776 c. - (buodusuka. Marematuueckast ouonorus). - ISBN 978-5-93972-743-3 :
1022.00.

- Mioppeit Ixeiime [I. Matematuueckast ouonorusi. T. 2 : [IpocTpaHcTBeHHbIE
MOJIeNU U UX mpuiiokeHus B onomenunuue / [[.J1. Mroppeti ; mox Hayd. pen. [.1O. Puznnuenko;
nep. ¢ aari. A.H. JpsxonoBoii, A.B. Jlro6a, I1.B. lllenskuna. - Mocksa ; Mxesck : HULT "
PerynsapHas n xaotndeckas fMHamMuKa' : MKEBCKUMI MHCTUTYT KOMIIBIOTEPHBIX UCCIIEI0BAHNM,
2011. - 1104 c. : un. - (buodusuka. Maremaruyeckast ouonorus). - ISBN 978-5-93972-882-9 :
1110.00.
Pecypcwi ungpopmayuonno-menexommyHuKayuoHHou cemu « Anmepunemy»:

1. O9bC PYIH u croponnne DbC, Kk KOTOPBIM CTYI€HThl YHUBEPCUTETA UMEIOT TOCTYII
Ha OCHOBaHMH 3aKJIHOYEHHBIX JJOTOBOPOB




- DnekTpoHHO-0mbmmoTeunas cucrema PYJIH — 9bC PYJIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YHuBepcuTeTcKas oubimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpouukuii MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (HOH/T TPABOBON ¥ HOPMATUBHO-TEXHUICCKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a manubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanst 015 camocmosmensbHol pabomsl 00y4AOWUXCs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii no mucuuminnae « Matematuueckas Onoyiorust 1 0HOMH(POPMATHKAY.

* - Bce y4eOHO-METOIUYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydJaromuXcst
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOPsiAKoM Ha cTpanulle aucuuruinasl B TYUC!



PA3PABOTYUKMU:

Mo3oxuna Anacracus

CepreeBHa
Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
Mo3oxuHna AHacracus
CepreeBna
Honocnocms, BYIT Tloonuce Damunus 1.0
PYKOBOJMUTEJIb BYII:
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3aBenyronuii kKageapoit oOpa3oBare
Honocnocmo BYITT Ioonuce Damunus U.0.
PYKOBOJIUMUTEJD OII BO:

Cky0OaueBckuii Anekcanip
JleornioBNY

Honoxcnocmo, BYIT

ITloonucw

@amunus U.0.



