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1. I{esiu OCBOECHUSA TMCHUTNIUHBI

Jucrunnuaa "MatemaTudeckoe MojenupoBaHue" colelcTByeT (yHIaMeHTaIu3aun
oOpa3oBaHus, (HOPMHUPOBAHHMIO KYJIbTYPHl AHATUTUYECKUX BBIYUCICHUH B paMKax IUKIA
AHAJTUTUICCKUX JTUCIUIUINH, YCTAHOBICHUIO CBSI3U MEXIY MAaTEMAaTHKON W JIPYrHMMU HayKaMH.
I_[em,}o npenonaBaHmI JUCHUIIIINHEBI SIBJISICTCS O3HAKOMIJICHUC CﬂymaTeﬂeﬁ C MatTeMaTUu4YCCKNUMHn
MOJIEJIIMH U METOIAMHU MX HCCIIETOBAHMUS.

2. MecTo TMCHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

JlanHasi TUCUMIUIMHA SIBIISIETCA AUCIUIUIMHONW MO BBIOOPY U OTHOCHUTCS K BapUAaTHUBHOMN
yactu bnoka 1. Juciunnubaa "MaTtematuueckoe MOJeIMpoBaHue" BXOAUT B LIUKJ JTUCIUIUIMH,
KOTOpble  OOECIEYMBAIOT  OBJIAJICHUE AHAIMTHYECKUMU UM  YHUCICHHBIMH  METOJIaMHU,
HEOOXOIUMBIMU JJIsi MOATOTOBKH CHelUalrncTa-mMareMatuka. OHa OCHOBBIBAeTCS Ha 3HAHMSIX
MOJIyUEHHBIX ~CIHyHIATeNsIMH IpPU HM3YyYEHUU JAUCHUIIIMH "ACHMITOTHUYECKHE METOJbI",
"Iuddepennnanbapie ypaBHeHH ", «METOIbI BEIYUCICHUIY, «AKTyaJIbHBIC 3a/1a41 HEJTMHEHHON
JTUHAMUKIY.

3. [lnanupyemMble pe3ybTaThl 00y4eHHS M0 AUCHHUILIMHE, COOTHECEHHBIE ¢ IUIAHNPYEMBIMH
pe3yJbTaTaMH 0CBOeHHMs 00pa30BaTeIbHOI NPOrpaMMbl

[Tponecc n3yueHust JUCUMIUIMHBI HAllpaBjeH Ha (JOPMUPOBAHUE CIIETYIOIUX KOMIIETEHII B
cootBercTBUU ¢ ®PI'OC BO, OOII BO u npuoOperenus caeayonmx 3HaHui, yMEHUH, HABbIKOB
U (WIK) OIBbITA NEATEIHLHOCTH:

dopmupyemas Nuagukarop Ilepeyenn
KOMITeTEeHIUA AOCTHKEHUS IUVIAHMPYeMBbIX pe3yJIbTaTOB 00yUeHH s
(koa u KOMIIeTeHIIN U
(popmympoBka) (kox M popmyIMpOBKA)

IIpodeccrnonanbHbIe KOMIIETEHIIUA

3HaTh:

OCHOBHBIE€  MPHUHIMIBI  MOCTPOCHUS
MaTeMaTHYECKNX MOJICICH.

YMeTn.

NA-MK-2.1
Ob6nagaer ycTOHYUBBIMU
3HAHUSAMH B 00JIaCTH

OCHOBHBIX .
UCCIENOBATh  CBOMCTBA ~ M3YYEHHBIX
MaTeMAaTHIECKHX .
MaTeMAaTHYECKUX MOJIENIEH.
JIMCLUIIINH, MX
NK-2 armapara 1 pe3yJbTaToB
CrocoOeH TIOHHMMATh,
COBEPIICHCTBOBATh U 3nare:
NPHMEHSTH HILIK.2.2 METOJIE M TIOJXOMIbI  MCCIIeOBAHHS
COBPEMEHHBI Obmanacs : JIMHAMKH MaTEMAaTHYECKUX MOJIENEH.
MaTeMaTHIeCKui 6 Branets:
ANMAPaT CIOCOOHOCTRIO METOZaMH  WCCIIEIOBAHMS  JIOKAJIBHOTO
p IPHMEHSTh .
p HOBEICHHUS PpEIIEHUI; METOIaMU
COBPCMCHHbIN HOPMAJTBHBIX (OPM; METOJIOM GOJIBIIOTO
MaTeMaTHIECKHI

napaMmerpa; MetoaoM D-pa3OueHnusi.
anmnapar B pelieHUU

Pa3IMYHEBIX 3aj1a4




NA-TIK-2.3 YmMmernb:

Criocoben OcymecTBiATh MOMCK U 00paboTKy
COBEPILEHCTBOBATL CBOU | HAYYHOM MH(pOPMALIUH.

HABBIKH, CBSI3aHHBIC C
IPUMEHEHHUEM
COBPEMEHHOTO
MaTEeMaTHYECKOIO
ammapara

4. O0bém, CTPYKTYypa U coJep:KaHue TUCHUTIINHBI

OO6mas TpyA0EMKOCTh AUCIUIUIMHBI COCTABIISIET 4 3a4€THBIX eAuHUIbI, 144 akas.dac.

Ne Tembl (pa3aeibl) Bunsbl yueOHbIX 3aHATHI, DopMbI TEKYyLIET0
n/m AUCHUILIHHBI, BKJIIOYASl CAMOCTOAITETbHYIO KOHTPOJIS
HX CO/Iep:KaHHe paéoTy CTyAeHTOB, ycneBaeMoCTH
U UX TPYI0€MKOCTh
g (B akaieMUYECKHX Yacax) dopma
S NPOMEKYTOUHOI
3 aTTecTaNUH

(no cemecmpam)

®opmbl D0 n 10T
(npu nanruuuu)

KonrakTHas padoTa
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1 OOmue cBeneHus Tteopuu|/ 2 4 1 5

YpaBHEHMH C 3ara3/IbIBAHEM
2  |Maremarnueckne — moxmenu|7 |2 |10 2 6 Pedepar
MONYJSIUMOHHOW TUHAMUKHU

3  |Marematuueckne wmoxenu|/ |4 |10 1 5 Pedepar
HEUPOJMHAMUKHU

4  |Marematnueckue wmoxemu|/ |2 |6 1 5 Pedepar
B MEMIINHE

5  |OKoHOMHYECKHE MOJAEIN 7 12 6 1 5 Pedepar

6 [Mogmenu pabotel siaepHoro|7 |2 6 1 5 Pedepar
peaxkTopa

7 MaremaTnueckue — Mozemu|7 2 6 1 5 Pedepar
Ja3epoB

7 2 105 (335 |Dk3amen

HUTOI'O 16 |48 10 | 0,5 69,5

5. 06p330BaTeHLHLIe TEXHOJOI'MU, B TOM 4YHCJI€ TEXHOJOIMM 3JICKTPOHHOIO Oﬁy"leHI/IH H
AUCTAHIMOHHbIC 06pa3OBaTe.11bele TEXHOJOTMH, HCIIOJb3yEMbIC IIPpH OCYIINECTBJICHUU
05p33OBaTeJII>HOFO nmpounecca mo JTMCUMIIMHEe



BeonHasi jexknmMs — Ja€T MEpPBOE LIEJTOCTHOE MPEACTABICHUE O JUCHUIUIMHE (WiIn €€
paszesne) U OpUEHTHPYET CTYJEHTAa B CHUCTEME HM3y4eHMs JaHHOW JUCHUIUIMHBL. CTyIEHTHI
3HAKOMSTCS C HAa3HAYEHUEM M 3aa4aMU Kypca, €ro pOoJbl0 M MECTOM B CHCTEME y4eOHBIX
JUCLMIUIMH U B CHUCTEME IOArOTOBKHM crneuuanucra. Jlaércs kpatkuit 0030p Kypca, UCTOpHUs
pa3BUTHS HAYKU U IPAKTUKHU, TOCTHXKEHUS B ATOH cepe, UMeHa N3BECTHBIX YUEHBIX, H3JIaraloTcs
NIEPCIIEKTUBHBIC HAIIPABJICHU Ucciie oBaHui. Ha 5ToM eKIuK BBICKA3bIBAIOTCA METOIUYECKHUE U
OpPraHM3alMOHHBIE OCOOEHHOCTH pabOTBI B paMKax Kypca, a Taike JHaércs aHaIu3
pPEKOMEH1yeMOl yueOHO-METOANYECKOH TUTepaTyphl.

AxaneMuyeckasi JeKIus (WM JEKIUs 00LIEro Kypca) — MocaeIoBaTeIbHOe H3JI0KEHUE
MaTepHala, OCyILECTBIIEMOE IPEUMYIIIECTBEHHO B BUJI€ MOHOJIOIa penojiaBarens. TpedoBaHus
K aKaJeMHUYECKON JICKIIH: COBPEMEHHBIN HAYYHBIH YPOBEHb M HACHIICHHAS WH()OPMATHUBHOCTb,
yOeauTenbHas apryMeHTalus, JOCTYIHAas! U IIOHATHAs peub, 4YETKask CTPYKTYypa U JIOTUKA, HAJT4ne
SPKUX MIPUMEPOB, HAYYHBIX JI0KA3aTeIbCTB, 000CHOBAHUH, (DaKTOB.

IIpakTH4eckoe 3aHATHE — 3aHATUE, MOCBALIEHHOE OCBOCHUIO KOHKPETHBIX YMEHMHU U
HAaBBIKOB U 3aKPEIUICHUIO ITOJIYYEHHBIX Ha JICKIUH 3HAHUH 110 NPEIIOKEHHOMY aJIrOPUTMY.

6. IlepeyeHb JUIIEH3HOHHOT0 M (WJH) CBOOOJHO PACHPOCTPAHIEMOro MNPOrPaAaMMHOIO
ol0ecrevyeHusi, HMCNOJb3YyeMOr0 IIPH OCYLIECCTBJICHHH 00pPa30oBaTeJBHOI0 Mmpoumecca IIo
AUCHHILIMHE

B npornecce ocyecTieHs: 00pa3oBaTeNbHOIO IPOLECCA UCTIONB3YIOTCS:
IporpaMMHoOe oOecrieyeH e Ui CO3/IaHusl U IEMOHCTPALMU NTPE3EeHTALUH, WILTIOCTPALUi 1
JIPYTUX y4eOHBIX MaTE€pHUAJIOB:

- Microsoft Windows (B coctaBe Microsoft Imagine Premium Electronic Software Delivery).
JIorosop 1506/KMP ot 22.08.2018;

- Microsoft OfficeSTD 2013 RUS OLP NL Acdmc 021-10232 Microsoft Open License
Ne0005279522. JIunenzuonnsiii qoroBop NeJI-339 ot 19/03/2013; akt Ne331 ot 29/03/2013;

- MikTeX (cBoboHO pacrpoctpansiemoe [10).

— JUIs IoMcKa ydeOHoU nuTepaTypbl oubnuorexku Spl'Y — ABTromarusupoBanHas 6uOIMOTEYHAS
undopmarmonnas cucrema "BYKU-NEXT" (ABUC "Byku-Next").

7. IlepeyeHb COBpeMeHHBIX NPO(ecCHOHAIBbHBIX 0a3 JaHHBIX M HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YeMbIX NPH OCYIIECTBICHHH 00Pa30BaTeJbLHOI0 MpoIecca 1o
AUCHHILIMHE (NpU He0OX00UMOCMU)

B npomecce ocymectBieHHs ~00pa3oBaTeNBHOrO — Tpolecca MO  JAUCLHUIUIMHE
HCIIOJIB3YIOTCS:

ABToMaTu3upoBaHHas  OubnmuoreyHo-uHdopmanmonHas cuctema «bYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOW ¥ [IONMOJIHUTEJbHOW Yy4eOHOIl JHTepaTypbl, pecypcoB
NHPOPMALMOHHO-TEJeKOMMYHUKAIIUOHHOH ceTn «UHTepHeT» (npu Heobxooumocmu),
PeKOMeHAyeMbIX /I OCBOCHHUS AU CLHUIITHHBI

a) OCHOBHasI JIUTEpPaTypa
1. Kamenko C.A., MaiiopoB B.B. Monenu BotHOBOM namsth. SApocnasis: SApl'yY um.
ILT. lemumoBa. — 2013 r.
2. Kamenko C.A. JlnHaMuKa MozieTieil Ha OCHOBE JIOTHCTHYECKOTO YPaBHEHHS
¢ 3amasapiBanneM. M.: URSS, 2021.
3. Topsiuenko B.JI. KauecTBeHHBIE METOIBI B IMHAMHUKE SIEPHBIX peakTopoB, 1983.


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

4. Jonruit 10.®., Cypkos IL.I'. MaTematnueckrue MOI€IN TUHAMUYECKHX CUCTEM C
3ama3apiBaHueM. ExatepunOypr: u3a-so Ypan. yH-ta, 2012.

5. T'maskoB JI.B. Kamenko 1.C. YpaBHeHus nuHaMuku ja3epoB. Spocnasis: AplY,
2012.

0) 10MOJTHUTEJIbHAS JIUTEepaTypa

1. Kapnun C. MaremaTiueckre METO/Ibl B TEOPUU UTP, IPOTPAMMHUPOBAHUY U

skoHOMUKe. M.: Mup, 1964.

Xaxken I'. Cunepreruka. M.: Mup, 1980.

3. Camapckuit A.A., MuxaitnoB A.Il. — MartemaTtudeckoe MojenupoBanue: Vaen.

Metonpl. [Tpumepsr — 2001.

Erneux T. Applied Delay Differential Equations. Springer, 2009.

5. TI'puropseBa E.B., Kamenko C.A. [lapameTpbl opsiika B MOJIEIISX JIa3€POB C
3arnas/pIBarolei 00patHoii cBs3bio / CuHepreruka: MccnenoBanus u TEXHOIOTUN
(cepus CuHepreTuka: oT MpouwIoro k oyaymemy) — 2006 r.

6. Jlamkacrep K. Maremarndeckas sxonomuka. M.: CoBerckoe Paano, 1972.

no

&

B) pecypchl cetu «AHTEpHET»

1. OneKTpoHHas Ooubamoreka y4eOHBIX MaTepHaJIOB SApl'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2. npopmanmonnas cucrema "EnumHOe OKHO JocTynma K oOpa3oBaTelbHBIM —pecypcam”
(http://www.edu.ru (pasaen YueOHO-MeToaHuecKas OWMOIMOTEKA) WM IO TPSAMON CCBUIKE
http://window.edu.ru/library ).

3. DnexTpoHHO-OMOMMOTEYHass  cucTeMa  «YHHBepcuTeTckas — Oubnmorexka  online»
(www.biblioclub.ru ).

9. MaTepI/IaJIbHO-TeXHI/I‘{eCKaH 6338, HeoOXoauMas JJist OCYyHIECTBJICHUSA 06pa30BaTeJ’IBHOFO
nmpoumecca nmo 1TMCumMIinHe

MarepuanbHO-TeXHHUECKas 0a3a, HeoOXoauMas ISl OCYIIECTBIEHUSI 00pa30BaTEIbHOIO
npolecca 1o AUCUUIUIMHE BKIIIOYAeT B CBOW COCTaB ClieUaIbHbIE TIOMELICHHUS:

-y4eOHbIe ayTUTOPUU JUISL TIPOBEIEHUS 3aHATHI JIEKIMOHHOTO THMA M MPAaKTUYECKUX 3aHATHIH
(ceMuHapoB);

-IOMEILEHNUs ISl XpaHEHHUS M TNPO(PUIAKTHUECKOTO OOCTYKUBaHHUS TEXHHUYECKUX CPENICTB
00yJeHwusI.

ITomerieHust A CaMOCTOSITETLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBl KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTh «MHTepHeT» m obecrneueHueM J0CTyna B
3JIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpely OpraHU3allly.

Yucno mocaoyHbIX MECT B JIEKIIMOHHOW ayauTopuu Oosiblie 00 PaBHO CIIHUCOYHOMY
COCTaBy MOTOKA, a B ay/IUTOPUH ISl IPAKTHUECKUX 3aHATUH (CEMHUHAPOB) — CIIUCOYHOMY COCTaBY
rpyHIbl 00y4YaroIUXCsl.

ABTOp(BI) :

3aB. kadenpoit MaTemMaTHYECKOTO MoaenupoBanus, A.¢.-.M.H. Kamenko 1.C


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/
http://window.edu.ru/library
http://www.biblioclub.ru/

IIpunoxenne Nel k paGoueii nporpamMme AU CHHUIIIMHBI
«MartemaTHuyecKoe MO/IeJIMPOBAHUE»

DoH/1 OLIECHOYHBIX CPEICTB
JJIs1 MPOBeleHUsI TEKYIeld U MPOMeKYTOUYHOI aTTeCTAlIMH CTY/IeHTOB
10 JUCIUILINHE

1. KoHTpoJbHBIE 32 1aHUS M HHBIE MATEPHAJIBI,
HCIoJIb3yeMble B Npolecce TeKylleil aTrecTaluu

CryneHram mpenjaraercst oAroTOBUThH pedepat, CoaepKalluii OnucaHue, MoCTPOSHUE, METOIbI
WCCJICIOBAHMSI 1 OCHOBHBIE CBOMCTBA OJTHOM MaTeMaTUYECKOW MOJICTH Ha BBIOOD:
JByx30HHas Mmoaens Hukosncona
Mopenu YuCiIeHHOCTH MOMYJIALUN PEeNTHINN
Mopenb pocta U 1eJeHus KIETOK
Monenu ¢pe3upoBaHus
MopenupoBaHue MHOTOCTAJUHHOTO CUHTE3a BEILIECTBA
Mogens Xumnuk->Xeprsa Ytonuna-Henopesosa
JnHamuyeckue Mojienu peiHka Banspaca-Mapiamna
JunaMuueckre MO phIHKa CO MHOTMMH TOBapaMu
JByXnpoaykToBasi MOJIeJIb IPOU3BOJCTBA TOBAPOB
. Mopnenu pocra onyxoien
. Maremarnyeckue mojaenu B ummyHnonorun. LCMV-monens
. MaremaTnyeckasi MOJIETUPOBAHME UMMYHHOTO OTBETA OPraHU3Ma
. Maremaruueckasi MOJieb pa3BUTHs [uadeTa
. Mopenu pacnpoctpaHeHus 3a001eBaHUM
. MonenupoBanue 3pauykoBoro peduexca
. MoaenupoBaHue HapyIIEHHS CHA
. MaTeMaTnueckast MOJ€Ib 4eJIOBEYECKOTO MOCTYPaIbHOTO YIIPABICHUS

CoNoOA~WNE

PR R RRRE R
~Noo ok~ WNEO

ITo *enmaHMIO CTYJEHTA 3TOT CIIUCOK MOKET OBITh PACIIUPEH.
2. Ciucok BONPOCOB M (WJIM) 3a/IaHMI /151 TPOBEJACHUs IPOMEKYTOYHOM aTTecTaluu

1. JlokanbHble CBOWCTBA ypaBHEHHs XaTUMHCOHA: YCTOMUMBOCTH COCTOSHHI paBHOBECHS,

Ooudypkanuu.

VYpaBHeHue XaTUnHCOHA MPH OOJIBIIOM 3HAYCHUU NTapameTpa. buonornueckuit cMbICII.

Mopens XaT4nHCOHA C MUTPALEN

Cucrembr Xuniauk-Keptsa, [Tapazut-Xo3sun. O6001eHus ypaBHeHUsT XaTUMHCOHA Ha

HEOJHOPOJIHYIO cpeny ooutanusi. Ceenenue k 3amade «[loxap B cremmy.

OnTumuszanus npouecca OXOThl.

Mopnens Hukoscona.

Mogens kpoBeTBopeHus Moku-Inacca.

Mopens gerxagust Yelitna-Ctokca.

Mogens uH(peknnoHHOTO 3a0ojeBaHus Mapuyka. BnmsuHue temmeparypbl. Ciydaid

MIPUCYTCTBUS HECKOJIBKMX AaHTUT€HOB.

10. Mogens otaenbHOro HeWpoHa XomkkuHa-Xakciau. [locTpoeHne MonenH, OCHOBHBIE
CBOMCTBA.

11. Mogens MaiiopoBa otaensHOro Heifpona. IlocTpoenue MoesH, OCHOBHBIE CBOICTBA.

6
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12. Mogenps peakuuu HeilpoHa Ha 3JEKTpUYEcKoe Bo3neiicTBue. Moenb 3IEKTPUYECKOro
cuHarca. Mozeiab xuMuueckoro cuuamnca. CBolicTBa.

13. Monens ®utnXero-Harymo. CBoiicTsa.

14. Monaenu pacnipoctpanenus nHbekuu: SIR-Moaenp u ee 06001IeHUS.

15. Onucanue S5KOHOMHUYECKOE MOJIENHN U ee cBoricTBa. Metoa D-pa3Ouenmi.

16. Mogenb paboThI IIEPHOTO peakTopa u ee cBoicTBa. MeTon D-pazoueHuid.

17. Mogens JIrara-KoGasiim moxynpoBOAHUKOBOTO Ja3epa U €€ CBOMCTBa



IMpuiaoxenne Ne2 k padoveil mporpaMMme I CIUAININHbBI
«MaTemaTn4eckoe MOIe THPOBAHUE)

MeToanyeckue yKa3aHUs JJIsI CTY/IEHTOB 110 OCBOEHHIO JUCIIHIIMHBI

VY4eOHblil MaTepuan No IUCHMILIMHE «MareMaTHYecKoe MOJEIMPOBAHUE) H3JIaraeTcs
JEKIHSIX, 00CY)KIAeTCsl Ha MPAKTHUYECKUX 3aHATHX B BHJIE 33/1a4.

DK3aMeH NPUHUMAETCS 110 OMIeTaM, Kbl U3 KOTOPBIX BKJIFOYAET B c€0s1 OAUH BOIIPOC.

Ha wuroroByro OIIEHKY CYLIECTBEHHOE BJIMSHHUE OKa3blBA€T KAadE€CTBO BBIIIOJIHEHUS U
3alIMTHl pedepara.

OcBOUTH BOIIPOCHI, U3J1ara€éMbl€ B MPOLIECCE U3YUEHUS TUCUUIUIMHBI «MaTemaTuueckoe
MOJICJIUPOBAHHUE» CAMOCTOSTENBHO CTYACHTY 3aTPYAHUTENBHO. DTO CBSI3aHO CO CIIOKHOCTBIO U
00bIMM 00BEMOM H3yyaeMoro marepuaia. [loaToMy mocemenue Bcex ayIuTOPHBIX 3aHATHN
SBJISICTCS COBEPLIEHHO HEOOXOAMMBIM. be3 yOpHBIX U peryisipHbIX 3aHIATUH B TEUEHHE CEMECTpa
CAaTh SK3aMEH 10 UTOraM U3YUYEHUs! TUCLHUIUIMHBI CTY/IEHTY IPAKTUYECKU HEBO3MOXKHO.



