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YTBEPXOAIO:
[JekaH 6ronornyeckoro akynbteTta

Mporpamma y4ebHOW AUCLUNINHBI «MaTeMaTuyecKoe MoAeNnpoBaHne 6MoornYecKmnx
npotieccoB» cocTaBsieHa Ha ocHoee OC BINO no HanpasneHuto nogrotosku 06.04.01 buonorus,
YTBEPXAEHHOr0 npukasom MwuHucTepcTBa o06pa3oBaHMs U Hayku [loHeukoli  HapogHoii
Pecny6nukun ot "28" ceHtabps 2016r. Ne 1002, 3apernctpuposaHHoMy B MUHUCTEPCTBE HOCTUL MM
OHP ot 20 oktabpsa 2016 r. Ne 1652 u «[MonoxeHWss 06 opraHusauum yyeb6HOro npouecca B
obpasoBaTefibHbIX  OpraHM3auusax BbICLIEro NPOgecCMOHaNbHOro  06pa3oBaHna  [lOHeL KOl
HapogHoii Pecny6nunku», yTBepXAEHHOr0 npukasoMm MuHucTepcTBa 006pa3oBaHUst U HayKu
[oHeukoli HapogHoli Pecny6nukn «30» okTa6ps 2015 1. Ne750, Yyu4ebHbIX MNAaHOB Mo
HanpasneHnto noarotosku 06.04.01 buonorusa (Mpogunb: Brotnanka), yTBepXAeHHbIX YUeHbIM
CoseToM YHuBepcuteta oT 31.03.2017 r., npotokon Ne3 U OCHOBHOM 06pa3oBaTe/ibHOM
nporpammsl, YTBepXXAeHHON npukasom pektopa (Ne 77/05 ot 06.05 2017 r.).

Pa3paboTunk:
K.0.-M.H., OUEHT Kaeapbl 6MOGN3NKK A.A. T'yces

MporpamMmMa y4e6HON AMCUUNANHBI YTBEPXAEHA Ha 3acefaHny Kagenpbl 6MOU3NKK
Mpotokon Ne 16 ot "15 maa 2017 T.
3aB. Kadheapol C C.B. becnanosa

Mporpamma y4ebHOWR AnCUMNANHLI 0J06peHa y4ebHO-MeTOLNYECKO KOMUCCHEN BMONOrMYecKoro
(hakynbTeTa

Mpotokon Ne 10 ot “23” uoHA 2017 .

Mpeacenatens y4e6HO-MeTOANYECKOM C
KoMuccum pakynbteta E.B. IpokoneHKo
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1. ObsacTh mMpUMeHeHMSI U MeCTO IMCHUIUVIMHBI B Y4YeOHOM Tmpouecce:. Kypc
«MareMaruyeckoe MOJEIMPOBAaHUE OMOJOTHMUYECKUX MPOIECCOB» BXOAUT B 0a30ByI0 4YacTh
npodecCuoHaNbHOTrO OJIOKa JUCHUILIMH TIOJATOTOBKM CTyIEHTOB 10 HampasieHuro 06.04.01
buonorus. [ucnurummna peanusyercs Ha OuonormdeckoMm dakynerete JoHHY xkadenpoii
OMOpHU3HKH.

OcHoBbiBaeTcsi Ha ©0aze aucuuiuiH: Maremaruka, buodusuka, HWudopmaruka u
COBpeMEHHbIE WH(MOPMAIMOHHBIE TEXHOJOTHH. SIBISETCS OCHOBOM Ui W3YYEHHUS CIEIYIOIIUX

muctumuiie:  HayuHo-mccnenmoBarenbckass — pabora,  HaywyHo-memarormueckas — IpaKTHKA,
[MpeanuruioMHast IpakTHKA.

2. HopMaTuBHBI€e CCBUIKH (npu HE0OX00UMocmiuL)

3. CTpyKTypa IMCHUNITHHBI

ouHas popma
o0yJeHwsI

3a04Has ¢popma

XapakTeprucThKa y4eOHON TUCIIAIUINHBI
paKIep v et o0y4deHus

OO6pa3oBaresbHbIN YPOBEHD Marwuctp

Hamnpasiienue noaroroBku 06.04.01 buonorus

ITpoduns

KonuuecTBo copepxarenbHbIX MOAYyIeH (Tem) 6 (16)

Jucuumnimna 6a30BoO# / BApHATUBHON YaCTH

. Jucoumnauaa 6a3oBoit wactu Ol
00pa3oBareIbHON ITPOrPaMMBI

meKywul, MoOOYIbHblll KOHMPOTb,

DOpMBI KOHTPOJIA
npomescymoynas ammecmayusi (3auem)

TMokasaten ouHas popma 3a04Has popma
o0y4yeHus o0ydeHus
KonnuecTBo 3a4eTHBIX €AMHUIT (KPEIUTOB) 3,5 3,5
KonuuectBo yacos 126 126
I'og moaroroBku 1 1
Cemectp 2
KonmuectBo yacoB
- JICKITMOHHBIX 14 4
- IPAKTUIECKUX, CEMUHAPCKHIX
- 1a00paTOPHBIX 14 4
- CaMOCTOSITEIbHON PabOTHI 98 118
B T.4. MHANBUAYAJIbHOE 3aJ]aHHe

HenenpHOE KOMMYECTBO YacoB, T.4. 9

ayIUTOPHBIX 2

4. Onucanue TUCHUTLINHBI

eau u 3apaum.

I[env — dopMupoBaHHE y CTYICHTOB 0a30BBIX (YHIAMEHTAIBHBIX 3HAHHUNA IO OCHOBaM
MaTeMaTHYeCKOrO MOJEIUpOBaHUs, (HOPMHPOBAHHUE OOIIETO KYIBTYPHOTO Kpyroszopa B 001acTu
NPUMEHEHUS  MaTeMaTHYeCKUX  METONOB, (OpPMHpPOBAHME HEOOXOIMMBIX  3HAHUWA  JUIA
WCIIONB30BaHUSI COBPEMEHHBIX KOMIBIOTEPHBIX TEXHOJOTMH B Ka4eCTBE HHCTPYMEHTA pPElICHUs
MPAKTHYECKUX 3a7a4; (pOpMHUpPOBaHHE Yy CTYJACHTOB HAaBBIKOB, HEOOXOMUMBIX JIJISi ITOCTPOCHUS,
aHaIM3a ¥ UHTEPIPETAIUU PE3YyIbTaToB, MOTYYSHHBIX C MOMOIIBI0 MPOCTEHIIINX MaTeMaTHIeCKUX
MoJeJIeit.

3aoauu — oBnaneTh 0a30BHIMH TOHATUSMH W METOJAMH MOCTPOEHHUS MaTeMaTU4YeCKHUX
MOJIeJIel;  YIIIYOWTh CHCTEMHBIE 3HAaHHMS B OONAacTH  MaTeMaTHYeCKOro  aHajgu3a ¢
muddepeHINaNbHbIX YPaBHEHUM, OBJaJIeTh METOAAMH YIPOUIEHUS CHUCTEM KHHETHYECKUX
ypaBHEHUH; MPHUOOPECTH HABBIKKM TIO0 MOCTPOCHHUIO Mojener Manberyca, ®epxronbera U JloTku-
Bonkreppa ¢ momorpio nporpammbl MathCad; npuoOpecTi HaBBIKM aHajIW3a W WHTEPIPETAIMU
MOJTyYEHHBIX C IIOMOIIBI0 MAaTEMAaTHIECKUX MOJICIICH PE3yIbTaTOB.
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TpeGoBanus kpe3yabTaTaM OCBOCHMS AUCHMILIMHBI: [Iporecc m3yueHus IUCHMIIMHBI
HarpasjieH Ha (OpMHUpPOBAHUE JIEMEHTOB CIEAYIOMMX KoMrieTeHnid B cootBeTcTBuu ¢ ['OC BITO
10 JaHHOMY HanpasieHuto noarorosku 06.04.01 buonorust:

a)oouwexkynomypuvix (OK):

CIIOCOOHOCTB K a0CTPaKTHOMY MBIILICHUIO, KpUTHYECKOMY aHanu3y uHdopmanuu (OK-1);

TOTOBHOCTb J€MCTBOBATh B HECTAHAAPTHBIX CUTYALMSX, HECTH COLHUAIBHYIO M ATHUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perienus (OK-2);

TOTOBHOCTb K CaMOpPa3BUTHIO, CaMOPEaIN3ali1, UCII0JIb30BaHUIO TBOPUECKOIO MOTEHIMAIa
(OK-3);

0)oowenpogeccuonanvnuvix (OIlIK):

TOTOBHOCTh K KOMMYHHMKALIMM B YCTHOW M NMHUCBMEHHOH (pOpMax Ha roCylapCTBEHHBIX H
MHOCTPAaHHOM SI3bIKax VIS pelieHus 3a1a4 npodeccuonanbHoii gestensHoctu (OITK-1);

TOTOBHOCTh HCIIONIB30BaTh (pyHIaMEHTaJIbHBbIC OMOJOTMYECKHE MpPEACTaBICHUS B cdepe
poheCCUOHATIBHOMN ISSITEILHOCTH JUIsl IIOCTAaHOBKH U perieHus HOBbIX 3a1a4 (OI1K-3);

CIOCOOHOCTh CaMOCTOSITENIFHO aHAJTM3UPOBATh HMEIOMIYIOCS WH(GOPMAINIO, BBISBISTH
(dyHnaMeHTalbHble NPOOJEMbI, CTAaBUTh 33Jady M BBIIOJHATH IOJIEBbIE, JIaOOpaTOpHBIE
OMOJIOrMYECKHME M MEIUKO-OMOJIOrMYECKHE MCCIEI0BAaHUS C HCIOJIb30BAHUEM COBPEMEHHOMN
annaparypbl ¥ BBIUMCIUTEIBHBIX CPEJICTB, HECTH OTBETCTBEHHOCTh 33 KQU€CTBO Pa0dOT M HAyUHYIO
JI0CcTOBepHOCTH pe3ynbraroB (OITK-4);

TOTOBHOCTb MPUMEHSATh COBPEMEHHBIE KOMIIBIOTEpHbIE TEXHOJIOTUHU IpU cOOpe, XpaHEHHH,
00paboTke, aHaIM3e U Mepeaaye OMONIOTHYecKol MHpopMamu Ui pemeHns mpodecCHOHAIBHBIX
3agay (OIIK-7);

6) npogpeccuonanvuvix (IIK) :

HAYy4YHO-HCCJIe0BATEIbCKAS 1eATeJbHOCTh:

CIOCOOHOCTh TBOPYECKM HCIIONB30BATh B HAYYHOH M MPOM3BOACTBEHHO-TEXHOJOTHUYECKON
JeSTeIbHOCTH 3HaHUS (YHAAMEHTAIBHBIX M MPUKIAJAHBIX Pa3IesioB TUCHMILIMH (MOAy/ei), onpe-
JICTISIFOIIUX HAIIPaBJICHHOCTH (Mpo¢uiib) mporpammbl Maructparypsl (ITK-1);

CIOCOOHOCTh TUIAHUPOBATh M PEATU30BBIBAaTh NPOQEeCCHOHATBHBIE MEPOIPHUATUS (B COOT-
BETCTBUH C HAIPABICHHOCTHIO (poduiiem) nmporpammbl Maructparypsi) (ITK-2);

CIOCOOHOCTh MPUMEHSATh METOANYECKHE OCHOBBI IPOEKTHPOBAHMSI, BBINIOJIHEHHS MTOJIEBBIX U
1a00paTOPHBIX OMOJIOTMYECKUX, FKOJOTHUYECKUX HCCIIEAOBAaHUM, MCIIOb30BaTh COBPEMEHHYIO all-
naparypy, BBIYHCIUTENIbHbIE KOMIUIEKCHI (B COOTBETCTBHU C HAINPABICHHOCTHIO (Ipoduiem) mpo-
rpammbl Maructparypsi) (ITK-3);

CIOCOOHOCTh OCBaMBaTh HOBBIE TEOPHM, MOJAEIHM, METOJbl MCCIEJOBAHUS, HABBIKH
pa3pabOTKK HOBBIX METOIMUYECKHX TOIXO0B C y4eTOM Lienel u 3aaau uccienoanus ([1K-4);

OpP2AHU3AUUOHHO-YRPABIEHYUECKAA 0eAMENbHOCY '

CIIOCOOHOCTh MJIAHUPOBaTh U IMPOBOAUTH MEPONPHUATHS MO OLEHKE COCTOSHUS U OXpaHe
IPUPOJHON CpEeIbl, OPraHMW30BaTb MEPONPUATHS IO PALUOHAIBHOMY INPUPOAOIOIB30BAaHUIO,
OlIeHKE M BoccTaHOBIeHHIO Onopecypcos (ITK-8);

JIa00PATOPHO-ANATHOCTHYECKAS AeATEJbHOCTD:

- CIIOCOOHOCTH MPOBOJAUTH pPa3HOOOpaszHble (usmogoruyeckue, MophoIornyecKue,
UMMYHOJIOTHUECKHE, OMOXUMUYECKHE U TICUXO(U3HOIOTHYEeCKUEe UCCIEI0BaHU U aHAJIM3UPOBATh
ux pesyibratsl ([1K-10).

B pesyabrare nzyyenus y4eOHON AMCHMIIMHBI CTYICHT 10JI7KEH

OpUEHmMUPOBAMbCA. B KPYre OCHOBHBIX INpOOJIEM, BO3HUKAIOUIUX MPH KOMIIbIOTEPHOM
MOZETUPOBAHUN OUOJIOTHUECKUX SABJICHUN U IPYTUX JUHAMHUYECKUX CHCTEM;

3Hamp: OCHOBHBIC TOHATHS W METOJbl IOCTPOEHHS MaTeMaTHUYecKUX MoJeled pocTa
nomynsanuu (Ha npumMepe mozaeneid Manbryca u DepxronbcTa), a TakKKe MOJENEH, ONUChIBAEMBIX
cucteMamu JByX nuddepeHmanbHbX ypaBHeHUR (Ha mpumepe mozenu Jlotku-Bonbreppa u
mozenu ["ayse); 6a3oBbIe MOJIEIH, WCIOJIB3yeMble B OMO(H3HMKE U DKOJOTHH; CIOCOOBI aHalHu3a |
MHTEPIIPETALMH ITOJIyY€HHBIX C TOMOIIIbIO MAaTEMaTUYECKUX MOJIENIEN Pe3yNbTaToB; METOJ] 30KIIMH,
meton ¢yHkuui JIamyHoBa HcCIeOBaHUS YCTOWYMBOCTH CTAllMOHAPHOTO COCTOSIHHS; 0a30BBIE



MOJIeITH, IPUMEHSIEMbIE ITPU OIMCAHHUU MPOLECCOB MBIIICYHOTO COKPALICHHS, OCHOBHBIC TOHATHS
METOJIbI, NPUMEHSEMbIC MPU MOJCIUPOBAHUN OMOXMMHUYECKUX pEaKuid ¥ (HepMEHTATUBHOM
KUHETHKH; OCHOBHBIE OCOOCHHOCTH TPUITEPHBIX OHOJIOTHYECKUX CHCTEM H CIOCO0OB HX
NPE/CTABICHUSI B BHJC MareMaTHYCCKHX MOJICNICH; OCHOBHBIC MPUHIMIIBI MOJCINPOBAHUS
ABTOKOJICOATENILHBIX ITPOLIECCOB B OMOJIOTHUECKHUX CHCTEMAX;

YMeTb. CTPOHMTH MPOCTEHIINE MaTeMaTHYCCKUE MOJICNU; MOJIb30BAThCS CYHICCTBYIOMIUMHU
METOJIaMH YHPOLICHHS CHCTEM KHHETHYCCKHUX ypPaBHEHHWI; aHAIM3HPOBATh W WHTEPIPETUPOBATH
NOJIyYCHHBIE C IOMOIIBID MAaTeMaTUYECKUX MOJENCH pe3yiabTaTbl, pellarb W aHaJIU3HUpOBaTh
pe3yNbTaThl, MOJYYEHHBIC C IOMOIIBIO MPOCTCHININX MAaTeMAaTHYECKUX MOJCIIeH, BPYYHYIO H C
nomoiikko nporpammel MathCad;

61a0emyp: HABBIKAMH MOCTPOCHHS MPOCTEHIINX MaTeMaTHYECKUX MOJEIel OHOIOrHYeCKUX
IPOLIECCOB; METOIaMH YIPOIICHHSI CUCTEM KMHETHYECKUX YPaBHEHHIA; aHAIH3a U MHTEPIPETALH
HOJIyYEHHBIX PE3y/IbTaTOB; YMEHHUSIMH IO PELICHHIO MaTeMaTHYeCKUX MOJENCH, ONMMCHIBAFOLIHNX
JMHAMHUKY YHCIICHHOCTH TIOMYJISLUH, KHUHETHKY (EPMCHTAaTUBHBIX pEaKIMi, MBIIICYHOE
COKpAIlleHHe, aBTOKOJICOATe/IbHbIE M aBTOBOJHOBBIC IIPOLECCHl B OHONOTMYECKUX CHUCTEMaX;
OCHOBaMH METOJMKH YHCIICHHOTO PEIICHUsI ccTeM MuddepeHInaabHbIX YPAaBHEHUH C MOMOIIBIO
OBM.

5. Conepxanue TMCUMIVIMHBI U (OPMBI OpraHu3anum yuedOHOro npouecca

Kypc nmucuuniamsasl «MaremMarnyeckoe MOJEIUPOBAHUE OHUOJIOTMYECKUX IIPOLECCOB
npeaycMaTpuBaeT cieayromme (GopMbl OpraHu3auyu yaeOHOro Impoliiecca: JeKIUH, J1abopaTopHbIe
3aHSTHSI, CAMOCTOSITENIbHAs paboTa CTy/lIeHTa.

Marepuan u3naraercs c UCIIOJIb30BaHUEM 00BSICHUTENbHO-UIUTFOCTPATUBHBIX,
IBPUCTUYECKUX U HCCIIEI0BATEIbCKIX METOIOB MPENOAABAHNUS.

Hcnonp3oBanue B y4eOHOM TMpollecC€ HHTEPHET-PECYPCOB IO JTAHHOMY  KYpCY;
paccMOTpeHHe 3ajad, MaKCUMaJbHO NPUOIIKEHHBIX K KOHKPETHBIM HAyYHO-HCCIIE0BATEIHCKUM
CUTyallsIM, KOTOpbIE NPHUXOAMJIOCH peEIaTh I TOCTPOCHHUS MOZENIEH COOTBETCTBYIOIINX
OMOJIOrMYECKUX MPOLECCOB, JIEMEHTaAMH JIUCKYCCUM U IOJIEMUKOW B Ipoliecce MOMCKa IyTei
peteHus c(hopMyIUPOBAHHBIX TPOOIEM; TECThI U KOHTPOJIbHBIE PAOOTHI.

CaMocTosiTenbHass paboTa CTYIEHTOB IIpEIyCMaTpUBAaeT MOJATOTOBKY K J1a0OpaTOpPHBIM
3aHATUAM, U3ydYe€HUE y4eOHOW U METOANYECKOH IuTepaTyphl, COCTaBICHNE KOHCIIEKTOB, aHHOTALIUI
cTared, 3alUTa MpEe3eHTAlUd U JOKIAJ0B, OOpabOTKy IOJIYyYEHHBIX pE3ylbTaToB, aHaJIHU3
IIOJIyYEHHBIX PE3YJIbTaTOB

IHopsinkoBbIil HOMep Kparkoe conepxanue TeMbl
U TeMa
Cooeprcamenvhotii mMooynvl. Memoowl ucciedoeanus KUHemMuU4eCKux cucmem
Tema 1 [ToHssiTHE  MaremMarM4yeckoM MOAENM W 33Ja4d  MOJEJIMPOBAHMS.
Oco0EHHOCTH OMOJIOTHYECKUX CUCTEM.
Tema 2 DNIeMEHTHI KaYe€CTBEHHBIX METO/IOB UCCIICIOBAHUS JUHAMUYECKUX CHCTEM.

KJ’IaCCI/I(bI/IKaLII/IH CTAlITMOHAPHBIX TOYCK.

Coodeprcamenvhotit Modyns 2. /lunamuyeckue mooeau 3aumooeiicCnmeus 61u0o0e

Tema 3 ITpocreiinne MaTeMaTH4eCKUE MOAEIN POCTA YUCIEHHOCTU NOMYJIISIIH.
Tema 4 Mopemu A. Jlotku u B. Bonsreppa.
Tema 5 CocyuiecTBoBaHME BUJIOB - MOZIENb [ ay3e.
Tema 6 JanpHelmee pa3BuTHE NONYISIIMOHHBIX MOJIETIEH.
Cooeprcamenvhotii mModyns 3. Hepapxusn epemén 6 duonozuueckux cucmemax.
Tema 7 Metozas! ynpoueHus CHCTEM KUHETUUECKUX YPAaBHEHUM.
Tema 8 Kuneruka ¢pepmentaruBHbIX peakiuii. Ponb nHruOuTopos.
Tema 9 CyOcTpaTrHoe HHTHOUPOBAHHUE.
Tema 10 l'ucrepesucHble sBIeHHUS B (PEepMEHTATUBHBIX cucTeMax. Mojenb

reseTryeckoro Tpurrepa XKako6a-MoHo.




Cooeporrcamenvhutit Mmooy 4. Mooenuposanue mvluiedHo20 COKpauieHuA.

Tema 11 OCHOBHBIE 3KCIEPUMEHTAIbHBIE CBEACHUS. MOJENb CKONB3SIIMX HUTEH.
MexaHnueckde CBOWCTBAa MBI  YpaBHeHue Xwwuia Mojenb
MBIIIEYHOr0 cokpaeHus B.M./lemepesckoro.

Cooeporrcamenvnuutit Mmooy 5. Konebamenvnoie npoyeccel 6 ouonozuu.

Tema 12 Maremarnueckas MOJEIb MIMKOIU3A.
Tema 13 ABTOKaTaJTUTHUYECKHE CUCTEMBI — «OPIOCCENIATOP»
Cooeprcamenvustii Mooynv 6. Pacnpedenennvie Kunemuueckue cucnemol.
Tema 14 Ponws iporieccoB muddy3un. bazoBsie Moeny pacnpeeIeHHbIX CHCTEM.
Tema 15 Knaccudukanus aBTOBOJHOBBIX MPOIIECCOB.

Tema 16 budypkannu Teropunra. Mogens [Ipuroxuna-Jledespa-Hukonuca.
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Tema 7

Tema 8

Tema 9

Tema 10

Hmozo no cooeprcamenvuomy moodyinwo 3

Copep:kareabHbl MOLYJIb 4

Koau4decTBo yacoB

eroged
ERHAIrRATUIUTTHU

eroged
KEHIIIOLEOLOOWED

orardoredoger

3aounas popma

amIdaruLNedII

UL

01904

eroged
BeHIIRATULIUTHA

eroged
KBHIIOLEOLOOWED

orandoredoger

OuHas ¢opma

amIdRULIedII

UL

01904

16
16
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Tema 11
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6. TeMbI ceMMHAPCKHUX 3aHATHIA.
7. TeMbl IPAKTUYECKUX 3aAHATHIA.
8. Tembl J1a0OpATOPHBIX 3aHATHI.
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Tema nabopatopHoro 3aHsTUs

Jlaboparopnas padota 1

YCTOP'I‘IHBOCTI/I CTAallMOHAPHBIX TOYCK.

Pemenne 3amau mo teme Knaccudukaius u uccieqoBaHue

JlaGoparopnas padota 2

MOICIIN.

Mopnens JlorTku-Bonbsreppa. HaxoxaeHue mnapameTpoB

JlaGoparopnas pabora 3

Kunernueckas MOJECJIb MBIINICYHOTO COKPAIICHU A

JlabGoparopnas pabdorta 4

MBIIII] HACCKOMBIX.

MonenpoBaHie MPOIECCOB COKPAIICHHS JICTATEIbHBIX

JlabGoparopnas pabora 5

Mogens [Tpuroxuna-Jledespa-Hukonuca (Oproccensitop)

9. CamocrosiTeqbHast padoTa.
CamocrosiTennbHasi paboTa CTYACHTOB MpPEAYyCMAarpuBaeT YYeOHOM U METOAMYSCKOM
JIUTEPaTyphbl, COCTABICHHE KOHCIIEKTOB, & TAKXKE MOJI'OTOBKY K JIAOOPATOPHBIM 3aHSTHSIM.

KonunuectBo yacos
Ne Bup pabotsl bannsl
JHEeBHas opMa 3a04Has popma

1 | UByuenne y4yeOHON W  METOAMYECKOM 6 50 60

JTUTEPATyPhI
2 | CocraBieHHE KOHCIEKTOB M MOATOTOBKA K 6 48 58

71a60paTOpHBIM paboTam

Bcero 12 98 118

10.MuauBuAyaIbHbIC 32 IaHUS.

11.

i e S L e o e

0.
11.
12.
13.
14.
15.
16.
17.
18.

KoHTposbHbIE BONIPOCHI K MPOMEKYTOYHOM aTTeCTALMH.
Bonpocsl kK MOIYJIBHOMY KOHTPOJIIO

[TonsiTHEe MaTeMaTHYECKOW MOJIEIIN.
Oco6eHHOCTH MOAETUPOBAHUS OMOIOTHYECKUX CUCTEM.
Mertons! uccnenoBanus AuddepeHuanbHbIX YpaBHEHUH.
Oo6mas popma MaTeMaTHUECKONH MOJIEIH.
Omnpenenenne yCTOMYUBOCTH.
Knaccugukarus ocoObIX TOYEK.
budypxanuu.
ITpuaumn "y3koro mecra'.

@®a30BbII TOPTPET

Monens XUMUYECKUX peakuui JIOTTKH.

Mopnens Bonsreppa.

Mogzenp "XUIHHUK-)KepTBa" ¢ y4eTOM CaMOOIpaHUYEHHUS (110

npaBka PepxioabCTa).

Mopenb, onuchIBaroIas iBa KOHKYpHPYIOIIKMX BUJA. 3aKoH [ ay3e.
O0630p nonysMOHHBIX Mozenei. Monens Po3enuBeiira u Mak-Aprypa.

Mozenb MBIIIEYHOTO COKpalieHus JlemnepeBcKoro.

Kunetnka hepMeHTaTUBHBIX peakiuil. YpaBHeHre Muxasnrca-MeHTeH.

buonornueckue Tpurrepbl. MeTonbl NEPEKIOUCHHUS.
YCTOWYMBOCTE CTallMOHAPHBIX COCTOSHUN PAaCIpPEICIICHH

OJTHOTO YpaBHEHHS.
19. VeroluMBOCTH CTAIIMOHAPHBIX COCTOSHUM pacrpeeieHHbIX CUCTEM — OOLIHIA cirydai.

20

ABTOBOJIHOBBIX ITPOLECCOB.

bIX CHUCTCM Ha MNPHUMEPC

. O6mmit Bum 0a3oBOM Momenu pacmpeneneHHOW cucreMbl. Krmaccuduxarus
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Bomnpocsl k 3auery

1. TlonsiTHe MareMaTW4ecKOl MOIeNH 3aJadd MaTeMaTHYeCKOro MOJEIMPOBAaHUS B
OHMOJIOTHH.

2. OcobeHHOCTH OMOOTHYECKUX CUCTEM U BBIOOP MAaTeMaTUYECKOTO armnapara.

3. Tumnsl puddepeHnnanbHbIX ypaBHEHUH U METO/IbI UX UCCIIEI0BAHMSL.

4. Meroapl yMEHBIIGHUS YHCIIAa MApaMETpPOB Ha TNpuMepe OOpaTHMON XWMHUYECKOU
peakuuu 1-ro pona.

5. O6mas ¢opma wmaremarwuecko Monenu. [loHSATHE O0COOBIX TOYEK H H3OKIIHWH.
Onpenenenyue yCTONYMBOCTH.

6. Knaccudukanms ocoObIX TOUEK.

7. budypkanuu. [IpenenpHbIe UKITHI.

8. Oco0ble TOYKM HA PUMEPE OCCITIIATOPA C TPEHUEM.

9. Uepapxus BpeMeH B Orojornueckux cucremax. [Ipuniun "y3koro mecra".

10. Teopema TuxonoBa. Ocobennoctu ®a30BOro NOPTPETa CUCTEMBI 2-X ypaBHEHHUN MPHU
Hajmyuu "y3Koro mecra'.

11. Ilpumep wHapymenus TpeOoBaHuii TeopeMbl TuxoHoBa. Criydaii S-o0pa3HOI
IPUTATUBAIOLIEH H30KJINHBI.

12. Monenb XuMHYECKHUX peakiuii JIoTTku.

13. Mognens Boawreppa.

14. Mogenp "XUIIHUK-XepTBA" C y4ueToM caMoorpaHuyeHus (nonpaska OepxoiabecTa).

15. Monenb, onuceiBaromias ABa KOHKypUpPYIOIUX BUa. 3akoH ["ay3e.

16. O0630p momysIMOHHBIX Mozenei. Monens Po3enieiira u Mak-Aprypa.

17. Monenb MbILIEYHOTO COKpalieHus JlemepeBckoro.

18. Kunernka epMEHTaTUBHBIX peakiuii. YpaBHeHHE Muxasnuca-MeHTeH.

19. Ponb unruburtopo. KonkypeHTHOE HHTHOMpPOBAHUE.

20. HexoHKypeHTHOE HHTHOMPOBAHUE.

21. becKOHKYpEeHTHOE MHTMOUPOBaHUE.

22. Cy0OcTparHoe HHTHOMpPOBAaHUE.

23. T'ucrepe3ucHble ABICHUS B PEPMEHTATUBHBIX CUCTEMAX.

24. Monenb reHetnyeckoro Tpurrepa JKako6a u MoHo.

25. buonorudeckue Tpurrepbl. MeTo sl MepeKIIOUeHHUS.

26. KonebarenpHbIe MpOIecCch B OMOIOTHHA. MOIENb TIIMKOJIH3a.

27. ABrokaramuTHuyeckue cucteMsl. ToueuHast monens [Ipurokuna, Jlegespa, Hukonuca.

28. Maremarndeckre MOJICITH paclpeielIeHHBIX cucTeM. Poib mporeccoB quddy3um.

29. OOuwmit BuA MaTeMaTHYECKON MOJAETH pacHpeieseHHON cucTeMbl. THUIbl TPaHUYHBIX
YCJIOBHU.

30. YCcTOMUMBOCTh CTAllMOHAPHBIX COCTOSIHUM paclpelesieHHbIX CHCTEM Ha HpUMepe
OIHOTO YpaBHEHWS.

31. YcToiuMBOCTh CTAllMOHAPHBIX COCTOSHUM pacrpeieIeHHbIX CUCTEM — OOIIUH ciydai.

32. O6mmit  Bua 0a3o0BOW MOJETM  paclpeleeHHOH cucteMbl. Kimaccuduxamms
aBTOBOJIHOBBIX IPOLIECCOB.

33. "BbproccensTop" - chnydadl pacmnpenelieHHOW cHCTeMbl. [IOHATHE IUCCHUIIATUBHOMN

CTPYKTYPBI.

12.006pa3en 3k3aMeHALHOHHOI0 OUJIeTa

13.00pa3en TeCcTOBOIO 3aJaHUsl (NpuU HATUYUL)

14. Kpurepuu oueHuBaHus

3adeT 3aKIIOYAaeTCs B OICHKE YCBOCHHS CTYACHTOM Yy4eOHOTO MaTepuana 1o y4eOHOU
JTUCLUIUIMHE HCKIIOUUTEIbHO Ha OCHOBE PE3YJIbTATOB BBINOJHEHHMS UM OIPENEICHHBIX BHJOB
paboT Ha JIEKIMOHHBIX W JA0OpaTOpHBIX 3aHATHAX. CEeMEeCTPOBBIM 3a4eT BBICTABIACTCS TIO
pe3ynbTaTtaM TEKYILEro KOHTPOJIs U MpeaycMaTpUBaeT 00s3aTebHOE IPUCYTCTBHE CTYICHTA.
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B xome wu3yueHMs JUCHMIUIMHBI TMPEAYCMAaTpUBAIOTCA TEKYIIMA KOHTPOJIb H
IIPOMEKYTOUHAsl aTTeCTalMs (3a4eT).

[lenb TekylIero KOHTPOJS — OLIEHKAa pPe3ylbTaToB pabOThl B ceMecTpe (BBIOJHEHHE
nabopaTopHBIX paboT, MHIMBUAYATbHBIX 3aJaHHW, 3aJaHUN Ui CAMOCTOSTENHHOW paboTHI) U
TECTOBBII KOHTPOJIb 3HAHUM WJIM YCTHBIN OIPOC.

[lenbto MPOMEXYTOYHOM aTTECTAlMM [0 AMCLUILIMHE SBJISETCS OLIEHKAa KauyecTBa
OCBOEHHUS JTUCIUIUIMHBI 00y4atoIUMUCS.

3aueTHbIE MOTY.IH ®opma KOHTPOJIS Banbl
. Brimonnenue 1aboparopHbIx padboT 10
ConeprkarenbHbIil MOAYIb |
CamocTosiTenbHas paboTa 2
. Brinonnenue naboparopHbix padot 10
ConepxarenbHbIA MOAYIb 2
CamocTosiTenbHas paboTa 2
. Brinonnenue naboparopHbix padot 10
ConepsxaresnbHbIi MOIYIb 3
CamocTosiTenbHas paboTa 2
. Brinmonnenue naboparopHbix pabot 10
CopnepxarenbHblii MOYIb 4
CamocrosTenbHas pabora 2
. Brimonnenune 1aboparopHbIxX padboT 10
ConepsxaTenbHbIi MOAYIb 5
CamocrosTenpHas paboTa 2
. Brimonnenune 1aboparopHbIxX padboT 10
ConepxarenbHbIid MOAYIH 6
CamocrosTenpHas paboTa 2
Mony/bHBIH KOHTPOJIb YeTHbIN onpoc 28
OO0umii utor 100
HIkaja oueHnBaHus
Ouenka Cymma 6aioB 3a Bce OreHka 1o rocyaapCTBeHHOM Oruenka mo
ECTS BUJIBI YU€OHOM nikase (3K3aMeH, roCyl1apCTBEHHON
NEeSTeIbHOCTH B ceMecTpe | nuddepeHupoBaHHbIN 3a4eT)| mIKajie (3a4er)
A 90-100 5 (oTm4HO) 3a4TEHO
B 80-89 4 (xopo10) 3a4TEHO
C 75-79 4 (xopormio) 3a4TCHO
D 70-74 3 (yIOBJIETBOPUTENHHO) 3a4TEHO
E 60-69 3 (Y1OBIETBOPUTEINIBHO) 3a4TEHO
2 (HeyJ10BJIETBOPUTEIHHO)
FX 35-59 C BO3MOXXHOCTBIO TOBTOPHOM HE 3a4TEHO
caun
2 (HeyIOBJIETBOPUTEIBHO)
C BO3MOKHOCTBIO ITOBTOPHOM
F 0-34 caa4u pu YCIIOBUH HE 3a4TEHO
00s13aTEeILHOTO Habopa
JIOTIOJTHUTEJIbHBIX 0aJJIOB

15. MarepuajibHO-TeXHHYECKOe o0ecriedeHne Y4eOHOoro npoiecca
Jns  mpoBeneHUs JIEKIHOHHBIX 3aHATHH  TpeOyeTrcss ayauTopus Ha  TPYIIY,
00opynoBaHHAs! MYIBTUMEIUUHBIM POEKTOPOM U SKPAHOM.
Jns obecrieueHus J1aGOPATOPHBIX 3aHATHI TIO TaHHOMY KypCy MPEIOCTaBISIOTCS JIBa
KOMIIBIOTEPHBIX Kiacca (aym.617, aym.611 X yueOHoro kopmyca). B kimaccax ycTaHOBIEHO
o0opynoBaHUeE:

1. Kommbrorepsl Roma PC na 6a3e Intel Core;

2. IMIK xommuiekr HP 3500 Series MTPC/Cupertino3/FreedosOS/Celeron G540
CPU/500GBRAM;

3. [TpunTep Samsung ML-1710P;

4. I[Tpoekrop Sharp;
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5. DKpaH NpOEKIIMOHHBIN;

6. Jocka 6enast MarHUTHO-MapKepHast

Bce IIK 00benHEHBI B JIOKAJIbHYIO CETh ¢ aBTOMAaTHYECKHM BBIXOJIOM B KOPIIOPaTUBHYIO
ceTb U ro0anbHyIo ceTh MHTEpHET

16. PexomenioBaHHas 1uTEpaTypa
OcHoBHast

1 TyceB A.A. Maremaruueckoe 1 KOMIIBIOTEPHOE MOJCITUPOBAHNE B OMOJOTHH [ DJIEKTPOHHBIN
pecype] : ydebHO-meToamueckoe mocooue/ A. A . I'yces, C. B. becnanoBa — [loHenx :
JouHY, 2017 — Dnexrponnsie nanusie (1 daiin).

2 becnanopa C.B. Maremaruuni Momesni O10JOTIYHHUX TpOIECIB : ydeOHoe Tmocooue /
C.B.becnanoga, O.A. I'yceB. — Jloneupk, JonHY, 2012. — 189 c¢. — DnekTpoHHbIE JaHHBIE
(1 daiin).

3 Craructuyeckne MeETOAbl B OHOJOTHYECKUX HCCICAOBAHUAX: TEOPUS M  TPAKTHUKA
[DnexTpoHHBIH pecypc] : yuebnoe mocobue / coct.. O.W.Jlouenko, [.B.Tapanuna,
C.B.becnanoga.- ouenk: JJoaHY, 2013.- 162 c. — Dnexrponusie ganubie (1 daiir)

4  OcHOBBl MareMaTH4ecKolH OOpabOTKM OJKCIEPUMEHTAIBbHBIX JIAaHHBIX B  OHOIOTUU
[DnexTpoHHBIA pecypc] : ydeOHo-MeTomuueckoe mocobme / coct.. E.B. Tumomenko. —
Houenk: JouHY, 2017. — Dnexrponnsie nanusie (1 daiin).

JlomosiHMTEIBLHAS

1 Bunenkwn, M. B. Beicmas maremaruka : umHTerpaisl mo wmepe. Juddepenumanbapie
ypaBuenus. Psgsl / U. B. Bunenkun, B. M. I'po6ep, O. B. I'pobep. - Pocros-Ha-/lony :
®enukce, 2011. - 300 c. (2 7k3.)

2 Ilunaues, B. C. Beicmas maremarnka : yue0. JUis CTYyICHTOB BhICII. y4e0. 3aBenenuii / B. C.
[unaues. - U3n. 8-e. - Mockaa : Beicm. mik., 2011. - 479 c. (3 7k3.)

3 benses, H. H. Maremarnueckoe MofenMpoBaHue B 3a/1auyax HKOJIOTHYECKOM 0e30MacHOCTH U
MOHHUTOpHHTa upe3BblyaiiHblx cutyauuii / H. H. benses, E. 1O. I'yabko, I1. b. Mammuxusa. -
Huenponerposck : Akuent [1I1, 2013. - 158 c.(13k3.)

4 anneipBan, B. A. Jludpdepenumansusie ypaBHeHus : yued. nocodue / B. A. lanapipsan, K.
B. Mengenes. - M. : By3zosckas kaura, 2008. - 356 c. (8 2k3.)

5 Dnscromsl, JI. 3. Iluddepennnanbupie ypaBHeHUs : y4eOHUK Ui ¢u3. U ¢u3s.-mar. dak. yH-
toB / JI. D. Dnbcromsil. - M3a. 7-e. - Mocksa : U3n-Bo JIKU : URSS, 2008. - 309 c. (30 5k3.)

6 Camapckumii, A. A. Maremarndeckoe monenupoBanue : Mnen. Metonsl. Ilpumepsr / A. A.
Camapckuii, A. I1. Muxaiinos. - 2-e uzn. - M. : @uszmarnut, 2005. - 320 c. (6 3k3.)

7 CoBpeMeHHble  MpoOJeMBbl  BBIUMCIUTENBHOM  MaTeMaTMKU W MaTreMaTuyeckoro
MmozenupoBanud : B 2 1. T. 2 : Maremarudeckoe monenuposanue / Poc. akaa. Hayk ; UH-T
BBIYMCIIHAT. MaTeMaTuku ; [OTB. pen. B. I1. IsimankoB]. - M. : Hayka, 2005. - 405 c. (1 7k3.)

8 Muxeesa, E. B. UndopmaloHHble TEXHOIOTUN B PO(PECCHOHATIBHON AESTEIbHOCTH : yueo.
nocobwue / E. B. Muxeesa. - Mockasa : [Ipocmekt, 2013. - 448 c. (3 7k3.)

17. UndopmannoHHbie pecypcol

1. http://www.urait.ru/uploads/pdf_review/978-5-9916-8159-9.pdf — TI'}O. Pusnuuenko.
Maremaruueckoe MOJIeIMpPOBaHUE OMOOTHUECKUX MpolieccoB. Mozaenu B OMOpHU3UKE U SKOJIOTHH
(yueOHOe mocobue /uig 6akaiaBpuara 1 MarucTparyphl).

2. http://elar.urfu.ru/bitstream/10995/28064/1/978-5-7996-0975-7.pdf — Maremaruueckoe
MonenupoBanue xuBbIx onocuctem. [log pen. O.3. ConoBbeBoii (yaueOHoe mocodmue).

3. http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22207/06_44 001048.pdf —
A.N. CkopunkuH. MaremaTu4eckoe MOJACIUPOBAHNE OHOJIOTHUYECKUX TpoleccoB (ydeOHO-
METOAMYECKOE Mocodue).


http://www.urait.ru/uploads/pdf_review/978-5-9916-8159-9.pdf%20—%20Г.Ю
http://elar.urfu.ru/bitstream/10995/28064/1/978-5-7996-0975-7.pdf
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22207/06_44_001048.pdf%20—%20А.И
http://dspace.kpfu.ru/xmlui/bitstream/handle/net/22207/06_44_001048.pdf%20—%20А.И

4. http://spkurdyumov.ru/education/kurs-lekcij-matematicheskie-modeli-v-biologii/
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Kypc Jekiui «MareMaTnaecKue MOIeTH B OUOIOTUM.

18. IlporpaMmHoe odecriedenue ( TIpH HATAIHH)

PaGowass mporpamma paccMoTpeHa u
n3MeHeHusMu (0e3 n3menenuii) Ha 201
3aBeayromuii kKaheapoi 6MoPU3NKN

PabGouass mporpamma paccMoTpeHa u

n3MeHeHussMu (0e3 n3menenuii) Ha 201 rof.

3aBenyromuii kadenpoit 6uopuznku

PabGouas mporpamMmma paccMOoTpeHa U
n3MeHeHussMu (0e3 m3menenuii) Ha 201
3aBenyromuii kadenpoit 6uopuzuku

Pabouas mnporpamma paccMOTpeHa U
n3MeHeHussMu (0e3 m3menenuii) Ha 201

3aBenyromuii kadenpoit 6uopuzuku

Pabouas mnporpamma paccMOTpeHa U

n3MeHeHussMu (0e3 usmenenuit) Ha 201 rof.

3aBenyrounii kadeapoit 6nopusnku

Tona.

Toia.

Toia.

nepeyTBepKaeHa Ha 3acelaHud Kadeapbl C
[Iporoxoin 3acenanus kadeapsr Ne oT

C.B. becnanosa
NepeyTBEpXKIAeHa Ha 3aceqaHuu Kadeapsl ¢
[Iporoxkoin 3acenanus kapeapsr Ne oT

C.B. becnanosa
MepeyTBEpKIAeHa Ha 3aceqaHuu Kadeapsl ¢
[Tporoxoi 3acenanwus kageapor Ne oT

C.B. becnanosa
nepeyTBEpXKIAeHa Ha 3aceqaHuu Kadeapsl ¢
[Tporoxkoi 3acenanus kadeapsr Ne oT

C.B. becnanosa
nepeyTBepKIAeHa Ha 3aceJaHuu Kadeapsl ¢

[Tporokon 3acenanus kadeapbr Ne oT
C.B. becnanona


http://spkurdyumov.ru/education/kurs-lekcij-matematicheskie-modeli-v-biologii/

