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>IBKP>XJAHO:
[JekalmiianllomryeCxoro™lakynsTcra
O.C. NopeuKwii

Mporpamma y4ebHON AuMcCUMNANHBI «MaTemaTnyeckoe MOAENNPOBaHME OUONOTNYECKUX
MpoLLeCcCoB» COCTaB/IeHa ¢ yyeTom defiepa/ibHOro rocyapcTBeHHOro o6pasoBarenbHOro cTaHgapTa
BbICLLEro 06pa3oBaHWA MO HanpaeneHWto nofrotoBkn 06.04.01 Buonorus, YTBEPXAEHHOrOo
npukasoM MuHucTepcTBa 06pa3oBaHNa 1 Hayku Poccuiickon ®Pepepaumm ot 23 ceHTabpa 2015 .
Ne 1052.

Mporpamma gucumnanHbl coctasneHa Ha ocHose NOC BIM10 no HanpaBneHWo MOAroTOBKM
06.04.01 buonorus, yTBep>XAeHHOro npmMkasoMm MuHucTepcTBa 06pasoBaHusa u Hayku JHP oT "28"
ceHTA6pa 2016 r. Ne 1002, 3aperncrpmpoBaitHoro B MuHuctepctse toctuuymm AHP oT 20 okTa6ps
2016 r. Ne 1652, «[Mopsagka opraHu3auumn yyebHOro npouecca B 06pa3oBaTe/ibHbIX OpraHu3aumnax
BbICLLUErO0  NPOJecCCMOHa/IbHOr0  00pa3oBaHusA», YTBEPXKAEHHbIA  Npuvkasom  MuHuUCTepcTBa
obpasoBaHus U Haykv [oHeukoir HapopHoi Pecny6nuku «10» Hos6ps 2017 roga Ne 1171,
y4ebHbIX NMAaHOB MO HanpaefeHuto noaroToBku 06.04.01 Buonoruns, yTBEPXAEHHbIX Y4eHbIM
CoBeTtoM YHuBepcuTeta oT 02 04.2019 r.. npotokon Ne3 © OCHOBHOW 06pa3oBaTeNbHOM
nporpaMmbl, yTBePXAeHHON npukasom pektopa (Ne 102/05 ot 31.05 2019 r.).

y
Pa3paboTuuK: _.n P it
K.0.-M.H., OLEHT Kageapbl 6MOPU3NKN A.A. T'yces | o
)
Mporpamma y4ye6HOn ANCUMNANHBI YTBEPXKAEHA Ha 3acefaHnmn Kadeapbl 6MopU3nNKn

Mpotokon Ne 13 oT «23» mas 2019 T. . /)
3aBefytoumii Kadegpor v— C.B. becnanosa

Im '\’

MporpaMma  y4e6HOIi  AWCUMAAMHBI  0406peHa  YueGHO-METOANYECKO  KOMUCCHEVd
6ronornyeckoro (akynbTeta

MpoTokon Ne 9 oT «24» mas 2019 r.

Mpeacepatenb y4eObHO-METOLMYECKON (;
KOMMUCCUU (hakynbTeTa J A E.B. lNpokoneHko
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1 O6nacTb NPUMEHEHMNA Y MECTO AUCLMUNNNHBI B y4eBOHOM npoLecce: AucuunavHa
«MaTemaTnyeckoe MOfenvMpoBaHMe OGMONOrMYECKMX NPOLECCOB» BXOAUT B BapuvaTUBHYHK YacTb
bnoka 1 «[ucumnnuHbl (MoAgynu)» MO HanpasneHWto noarotoskn 06.04.01 bBuonorus
(marmcrtepckme nporpammbl: 6uonorus, 6uogusmka, (U3MOIOTUA YelloBEKA U XXUBOTHbIX).
OuncumnnvHa peanusyetcs Ha 6uonormyeckom akynstete JoHHY Kadeapoli 6Modursnku.

OcHoBbIBaeTca Ha 06ase pgucumnavH GakanaeBpuata, a TakXke MpPeALecTBYOWmX ¢
CONYTCTBYHOLMX AUCLUMNINH MarucTpatypbl: MeTofonorns u MeTofbl Hay4HbIX WCCNeA0BaHUA,
KomnbloTepHble  TeXHOMOMMKM B 6uonorun,  MIHOCTpaHHbI  S3bIK  NPOgecCUOHanbHOM
HanpaBfeHHOCTU. OCBOEHMe AaHHOW AUCUWUMANHBI HEOOXOAMMO [N pelleHus 3ajady ydebHoi
(Mo nony4yeHUto  MepPBUYHbLIX MPOMECCUOHANBbHBIX YMEHWIA W HaBbIKOB), MNPOU3BOACTBEHHON
(no nony4yeHUto MPOECCUOHANBHBIX YMEHUIA K OMnbiTa NPOGEeCcCUOHANbHOW feATeNbHOCTU) W
NpeaanMnaoOMHOA  MNPaKTUK, HamnucaHWs  Hay4HO-UCCnefoBaTenbCckol  paboTbl U GyayLlel
NPoeccCUoHaNbHOW AesaTeNIbHOCTH.

2. CTpyKTypa AucunnanHbl

XapaKTepucTmrKa yue6HON AUCLMNINHDI

HanpasneHne noaroToBKu 06.04.01 Buonorus
6uonorusa, nonanka, PU3N0NOrns Yenoseka u
MarucTtepckasa nporpamma
YXWMBOTHbIX
MporpamMmma noAroToBKM aKafieMuyeckas mMarucrparypa
Keanugpumkauums marucTp
KonnuyecTBo cofep)xaTenbHbIX MOAYel 2

[uncuunnnHa 6a30Boi / BapMaTUBHON YacTu o
< ANCUMUNINHA BAPUATUBHOMN YacTu

o6pasoBaTesibHOW NporpaMmbl

1 MOLYNbHBIN KOHTPO/b, 1 NpOMeXyToUHas

dopMbl KOHTPONA
aTTecTaumsa (3adver)

MoKasarenm OYHas (hopma 3a04Has hopma
06yuyeHus 00yueHuns
KonmnyecTBo 3a4eTHbIX eAnHuUL, (KpeanuToB) 2 2
["of NOAroToBKM 1
Cemectp 2
KonnyecTtBo yacos 72 72
- NEKUMOHHBbIX
- NPaKTUYECKNX, CEMUHAPCKNX 14 2
- NnabopaTopHbIX 14 4
- CaMOCTOSATe/IbHOM paboThl 44 66
B T.4. UHAMBUAYAbHOE 33/aHune

HefenbHOe KoNM4ecTBO Y4acos, 51

B T.Y. ayANTOPHbIX 1+1

3. OnucaHue gUCLUUNANHBI

Llenn n 3agauu

Lenb - dopmupoBaHue Yy CTYAeHTOB 6a30BbIX (hyHAAMEHTa/IbHbIX 3HAHWI MO OCHOBaMm
MaTeMaTM4ecKoro MoLeMpoBaHns, (opMmnpoBaHMe 0OLLEro KynbTypHOro Kpyrosopa B 06/1acTu
NPUMEHEHNS MaTeMaTUYeCKMX METOAO0B, (POPMMPOBaHUE HEOOXOAMMbIX 3HaHWI [1S WCMO/b30BaHMA
COBPEMEHHbIX KOMIMbIOTEPHbIX TEXHOMOMMIA B KauyecTBe WHCTPYMEHTa pPeLleHns NpakTUYecKux 3afau;
(POPMMPOBAHME Y CTYZEHTOB HaBbIKOB, HEOOXOAMMBIX A1 MOCTPOEHWS, aHanm3a WU MHTepnpeTauum
pe3y/bTaToB, MONYYEHHbIX C MOMOLLBI0 NPOCTEALLMX MaTEMATUYECKUX MOLENEN.
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3afaum - oBnagetb 6a30BbIMKU MOHATUAMU W METOZaMW MNOCTPOEHUS MaTeMaTUYecKmnx
mMofenen;  yrnybuTb  CUCTEMHble 3HaHWA B 06/1acTM  MaTeMaTWyeckoro aHaauMsa Wu
anddepeHUManbHbIX  YpaBHEHW, O0BNafeTb MeToZamy  YMNPOLEHNS CUCTEM  KMHETUYECKUX
ypaBHeHW; NpuobpecTn HaBblKM NO MNOCTPOEHMIO Mogeneid ManbTyca, Pepxtonscta U JIOTKU-
BosnbTeppa ¢ NOMOLLbIO Creuuannu3npoBaHHOro NPorpaMMHOro obecrneyeHuns; NpUobpecT HaBbIKK
aHanMsa 1 MHTepnpeTaLmmn NoyYeHHbIX C NOMOLLBI0 MaTeMaTUYeCKUX MOLENen pe3ynbTaTos.

Tpe6oBaHus K pe3ynbTaTaM OCBOEHUS AUCLMNANHBIL: [Mpouecc M3yyeHWs AUCUMNAVHBI
Hanpas/fieH Ha (hOPMUPOBaHWe 3/IEMEHTOB CNeAyHOLLMX KOMNeTeHuuid B cooTeeTcTBUMK ¢ PIrOC BO PP
no HanpasfeHnto noarotoskn 06.04.01 bronorus n 0OCHOBHbIX 06pa3oBaTe/ibHbIX MPOrpamMmm BbICLLENO
06pa3oBaHuns HanpasneHns nogrotoskn 06.04.01 buonorus (MarucTepckue nporpaMmbl: 61onorus,
6rogm3nka, H3M0I0TNA YenoBeKa N XXMBOTHbIX):

a) 06LWWekynbTYpHbIX (OK):

CNOCOBGHOCTb K abCTPaKTHOMY MbILUIEHMIO, aHann3y, cuHTesy (OK-1);

FOTOBHOCTb [eiiCTBOBaTb B HECTaHAAPTHbIX CUTyauUWsX, HECTU COLMAIbHYIO W 3TUYECKYIO
OTBETCTBEHHOCTb 3a NPUHATbIE peweHns (OK-2);

FOTOBHOCTb K CAMOPa3BUTUIO, CaMOpeasin3aLimim, UCnosb30BaHUIO TBOPHECKOro noTeHumana (OK-3);

6) obwienpodeccnoHanbHbix (ONMK):

FOTOBHOCTb K KOMMYHMKALMN B YCTHOW U MUCbMEHHOW (JopMax Ha rocyapCTBEHHOM Si3blKe
Poccuitickori Pegepaumm 1 UHOCTPaHHOM Si3blke [ANS PeleHns 3adad  NpogecCUoHanbHOM
pedtensHocTn (OMK-1);

FOTOBHOCTb WCMONb30BaTb (PyHAAMeHTaslbHble 6UONOrMyeckne npeacTaBieHns B chepe
NPOoecCUOHaNbHOW AeATeNbHOCTU 419 NOCTAHOBKM U pelleHns HoBbIX 3agad (OMK-3);

CNOCOBGHOCTb CaMOCTOATENbHO aHa/IM3MPOBaTh MMEKOLLYIOCS MH(OPMaLuio, BbISBIATb
(hyHAameHTanbHble npobsembl, CTaBUTb 3afadyy W BbINOMHATL MOMeBble, flabopaTopHbIe
6ronornyeckne UccnefoBaHNs NPU pelleHnn KOHKPeTHbIX 3a4ay € UCMo/b30BaHUEM COBPEMEHHO
annapatypbl U BblYUCIUTENbHBLIX CPEACTB, HECTU OTBETCTBEHHOCTb 3@ Ka4eCTBO PaboT W HayuHyO
[lOCTOBEPHOCTb pe3ysnbTaToB (OMK-4);

FOTOBHOCTb TBOPYECKM MPUMEHSATb COBPEMEHHbIE KOMMbIOTEPHbIE TEXHONOrUW NpKU cOope,
XpaHeHun, 006paboTKe, aHanuM3e W nepefavye OMONOrMYECKON WMHGDOPMaUMK AN8  peLleHus
npodeccnoHanbHbix 3agay (OMK-7);

B) npoeccrnoHanbHbix (MK):

Hay4HO-ucC/eloBaTe/IbCKas LeATe/IbHOCTb:

CNOCOBGHOCTb TBOPYECKM WCMO/b30BaTh B HAYUYHOW W MPOM3BOACTBEHHO-TEXHOIOMMYECKOM
[eATeNbHOCTU 3HaHMSA  (PyHAAMEHTa/lbHbIX W NPUKNaHbIX pasfenoB  AucuMnavH - (Mogynein),
onpeaensaoLWmx HanpasneHHocTb (Npogunb) nporpaMmmMbl Maructpatypsbl (MK-1);

CNOCOBGHOCTb MNaHMpoBaTb W peasn30BbiBaTb NPOQecCMoHaNbHble MeponpuaTus (B
COOTBETCTBMM C HanpaBNeHHOCTbO (Npoduiem) nporpammbl maructpatypsl) (MK-2);

CNOCOBGHOCTb NPUMEHATb METOAMYECKME OCHOBbLI MPOEKTUPOBAHUS, BbINOSHEHWUSA MOJEBLIX U
nabopaTopHbIX OGMOMOTUYECKUX, 3KOMOMMYECKMX WUCCNeA0BaHWUIA, UCMO0/b30BaTb COBPEMEHHYHO
annapatypy ¥ BblYACAUTE/IbHbIE KOMMEKCbl (B COOTBETCTBMM C HampaB/IeHHOCTbO (Npodumiem)
nporpammbl Maructpatypbl) (MK-3);

CMOCOGHOCTLIO reHepMpoBaTh HOBbIE Uaen 1 MeTogmyeckue peleHus (MK-4);

opraHun3aunoHHO-ynpasneH4ecKan fessTelbHOCTb:

CNOCOBGHOCTb MMaHMPOBaTb W MPOBOAMTL MEPONPUATUS MO OLEHKe COCTOSHUS U OXpaHe
NPUPOAHON Ccpefbl, OpPraHn30BaTb MEPONPUATUAA MO  pauMOHa/IbHOMY MPUPOA0MNO/bL30BaHNIO,
OLLeHKe 1 BocCTaHoBMeHU0 6uopecypcos (MK-8).

B pesynbTate M3yyeHUs y4e6HON AUCUUNNANHBI CTYAEHT AOMXEH

3HaTb: OCHOBHble MOHATUA W MeTOAbl MOCTPOEHWA MaTeMaTUYeCKUX Mojeneid pocta
nonynaumm (Ha npumMepe mogenen ManbTyca n ®epxronbera), a TakkKe MOAENen, OMUCbIBaeMbIX
cucTemMaMmn [Byx [AuddepeHumnanbHblX ypaBHeHWi (Ha npumepe mogenu JloTku-BonbTeppa u
mogenu ayse); 6a3oBble MOAeNW, UCMOMb3yeMble B BMOGM3NKE N 3KONOTUK; CNocobbl aHanm3a u
WHTepnpeTauny noslydyeHHbIX C NOMOLLBI MaTeMaTUYeCKUX MOLeNei pesynbTaToB; MeTOA U30K/NH,
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MeTod (hyHKUMIA J1inyHOBa MCCNeAoBaHMS YCTOMYMBOCTM CTALMOHAPHOr0 COCTOSHUSA; 6a3oBble
MOZ€enn, NPUMeHsieMble NMPY ONUCaHKM NPOLECCOB MbILLIEYHOT0 COKPaLLEeHWs,, OCHOBHbIE MOHATUA U
METOAbl, MPUMEHSIEMble NP  MOAENMPOBAHUN BUOXMMUYECKUX peakunii 1  (pepMeHTaTUBHONA
KWHETWUKWN; OCHOBHblEé 0COGEHHOCTU TPUITEPHbIX OWMONOrMYECKMX CUCTEM W CMOCOBOB WX
NpeAcTaBNeHWs B BWAe MaTeMaTUYeCKUX MOAEeNeid; OCHOBHble NPUHLMMbI  MOAENMPOBAHUS
aBTOKO/Ne6aTeNlbHbIX NMPOLECCOB B GUONOTMYECKMX CUCTEMAX;

yMeTb: CTPOMTb MPOCTelilunMe MaTeMaTUYeCKMe MOAENM; MONb30BATLCA CYLLECTBYHOLMMM
MeTOo4aMM YNPOLWEHNS CUCTEM KUHETUYECKUX YPaBHEHWIA; aHa/lM3MpoBaTb W WHTEPMpPETUPOBaTb
MoMy4YeHHble C MOMOLUBbIO MaTeMaTUUYeCKMX MoAeneil pesynbTaTbl; pewaTb W aHaM3MpoBaThb
pe3ynbTaTbl, MOYyYEHHbIe C MOMOLLbI0 MPOCTEMLLIMX MaTeMaTUYeCKUX MOfenei, BPYYHYH U C
MOMOLLbIO CMeLnanm3MpoBaHHOIo NPOrPaMMHOr0 06eCrneyeHNs;

BNafleTh: HaBblKaMW MOCTPOEHMS NPOCTEALLIMX MaTeMaTUUYeCKUX MOAEeNein 6Monornyeckmnx
MpOLECCcoB; MeTOAamMu YMPOLLEHNS CUCTEM KMHETUYECKNX YPaBHEHWIA; aHanm3a 1 UHTepnpeTaLum
MONYYEHHbIX Pe3yNbTaToB; YMEHUAMMW MO PELUEHUI0 MaTeMaTUYecKUX MOfAenei, OMUCbIBAHOLLMX
OVHAMUKY — YUCNEHHOCTW  MONYNAUMiA, KUHETUKY (hepMEHTATMBHbIX —peakuuii, MbllLEYHOE
COKpalleHMe, aBTOKoNMeb6aTeNbHble M aBTOBO/IHOBbIE MPOLECCHl B OMOMOTMYECKUX CUCTEMAX;
OCHOBaMW METOAUKM YMCNEHHOTO PELUeHNs CUCTeM AnddepeHUManbHbIX YPaBHEHWIA C NMOMOLLbIO
crneuunanM3npoBaHHbIX MNPOrpamMm.

4. CofepxaHue AUcuUnINHbl U (DOPMbl OpraHu3aumMmn y4ebHOro npotecca

AucumnnnHa  «MaTtemaTuyeckoe MoAennupoBaHune BMoNornyecKnx npoweccoB»
npesycMmaTpuBaeT cregylowime (OpMbl  OpraHuMsaumMm y4yebHOro npouecca: MpakTUYecKue
1 nabopaTopHble 3aHATUSA, CaMOCTOATENbHAsA paboTa CTyAeHTa.

Martepuan n3naraetcs c NCMNONb30BaHNEM 06BACHUTENLHO-UNIOCTPATUBHbIX,
3BPUCTMYECKUX W WUCCNefoBaTe/IbCKUX METOLOB, B Y4eOHOM MpoLiecce UCMOMb3YHTCA WUHTEPHeT-
Pecypcbl, paccmaTpuBaroTCA 3afayn, MaKCUMalbHO MPUOBIVKEHHbIE K KOHKPETHbIM HAay4HO-
NCCNefoBaTeNbCKUM  CUTYaUMsIM, KOTOpble MPUXOAUTCA pewlatb [AAs  NOCTPOeHWUs Mogenein
COOTBETCTBYHOLLMX BUOMNOrNYECKMX NPOLECCOB.

MopsaaKkoBbIi HOME
PAA P KpaTkoe cofepXXaHue TeMbl

n Tema
Cogep>kaTenbHblil Mogynbl
Tema 1. MoHATME MaTemMaTM4eckorW MOAenn W 3afayvn  MOLEeNMPOBaHMUS.
MeTogbl nccnefosaHns OCOH6EHHOCTU OMOMOTMYECKMX CUCTEM. JINIEMEHTbI KayeCTBEHHbIX
KVHETUYECKNX CUCTEM MeTOJOB WCCNef0BaHUA [AMHAMUYECKUX cuctem. Knaccugmkaums
CTaLMOHapPHbIX TOYEK.

Tema 2. MpocTeiwne MaTeMaTMyecKme MOAENM POCTa YMCIEHHOCTU MONYNsSLWMN.
OnHamnyeckne  mogenn Mogenn A. JToTku n B. BonbTeppa. CocylLLecTBOBaHWe BUAOB - MOZE/b
B3aMMO/EeNCTBNA BULOB ayse. JasbHelLwee pa3sBMTHe NOMYNALMOHHBIX MOAESEN.

Tema 3. MeToabl YNPOLEeHNs CUCTEM KUHETUYECKUX ypaBHeHU. KuHeTuka

Wepapxusa BpPeMéH B (pepMeHTaTMBHbIX peakuuit. Ponb umHruomutopos. Cy6CcTpaTHOE
OMONOTNYECKMX CUCTEMAX  WHITMOBUpoBaHMe. [ UCTepe3nCHble ABMEHUA B  (PepMeHTaTUBHbIX
cuctemax. Mogenb reHetTmnyeckoro Tpurrepa XXakoba-MoHo.

Tewma 4. OCHOBHble 3KCMepUMeEHTaNbHble CcBefeHWA. Mopgenb CKOMb3AWMX
MogennposaHue HUTeA. MexaHuYyecKne CBOMCTBA Mblllbl. YpaBHeHue Xunnia
MbILLEYHOro CoKpalweHma  Mogesnb MbILeYHOro cokpatleHua B..[ellepeBcKoro.

Tema 5. Martemartmyeckas Moaenb rnKonusa. ABTOKaTaIMTUYECKNE CUCTEMDI
KonebatenbHble - «bproccenaTop».

npoweccbl B 6uonoruun

Tewma 6. Ponb npoueccoB anddysmn. ba3oBble MoZenyu pacnpefenieHHbIX
PacnpefeneHHble cuctem. Knaccugmkaums aBTOBO/IHOBbIX MPOLLECCOB. budypkaunu

KWHETUYECKNE CUCTEMBI TotopuHra. Mogenb MpuroxunHa-Slegpespa-Hukonumca.



HasBaHus cogep)aTenbHbiX MOAYNEN 1 TeM

Tema 1.

MeTogbl uccnefoBaHNA KUHETUYECKUX CUCTEM
Tema 2.

[OunHamnyeckne moaeny B3aMMoencTens B1MaoB
Tema 3.

Mepapxuns BpeMEH B 6MOIOrMYECKUX CUCTEMAX
Tema 4.

MogennpoBaHune MbILLEYHOro COKpaLleHus
Tema 5.

KonebartenbHble npouecckl B 61onorum

Tema 6.

PacnpefeneHHble KUHETUYECKNE CUCTEMBI
MToro no cogep>kaTensHomy mogyno 1
Bcero 4acos no Kypcy
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5. MeToAnYeckne pekoMeHfauuu ANA NPOBEAEHUS NEKUUOHHbIX, MPAKTUYECKUX W
NnabopaTopHbIX 3aHATUNA.

JIeKUMOHHbIE 3aHATWS He NpefyCMOTPEHbI y4eOHbIM NIaHOM.

TEMbI MPAKTUYECKWX 3AHATUIN

Ne
n/n
1  MeToAbl UccnefoBaHNsA KMHETUYECKUX CUCTEM
[dnHamnyeckre Mogenu B3aMmogencTBnsa BUAOB
Nepapxus BpemEH B BMOOTMYECKUX CUCTEMAX
MogenvpoBaH1e MbILLIEYHOIO COKpaLLeHNs

Koneb6aTtenbHble npoueccbl B 61M010rmm
PacnpefeneHHble KUHETUYECKME CUCTEMbI

Tema NpakTUYecKoro 3saHaTuA

o ok Wi

TEMbl IABOPATOPHbIX 3AHATUW

No Tema 1abopaTopHOro 3aHATUA

n/n

1 PeweHne 3aga4y no Teme «Knaccudumkaumsa wn  uUccnefoBaHUe YCTOWYMBOCTYU
CTaLMOHAPHbIX TOYEK»
Mogenb JloTkn-BonbTeppa. HaxoxaeHne napaMeTpoB MOAE/NN.
3yyeHre moaenm reHeTUYecKoro Tpurrepa »Kakob6a-MoHo

KuHeTnyeckas Mofeflb MbILLEYHOro COKpaLLeHus

MogenvpoBaHue NpPoLLEecCoB COKPaLLLeHNA neTaTe/bHbIX MbILL, HACEKOMbIX.

Mogenb MpuroxunHa-Sleespa-Hukonuca (bptoccensitop)

[S2 ML LR OS RN

6. MeTogunyeckne pekomeHfauuMm no opraHusaynmu CaMOCTOATENbHOW pa60TbI

CTYZEHTOB

CamocTosTenbHass paboTta CTYAEeHTOB  MpeAycMaTpuBaeT  M3yuyeHuWe y4yebHOl K
METOAMYECKOW NUTepaTypbl, COCTABNEHME KOHCMEKTOB, a TakXe MOATOTOBKY K /1abopaTOpHbIM
3aHATMAM.

KonnyecTBo yacoB

No Bug paboThbl
OYHas hopma 3a04Hasn thopmMa

1  WN3yyeHme y4yebHOW UM METOAMYECKON 99 3

nnTepaTypbl
2 CocTaBneH/e KOHCMEKTOB M MOArOTOBKA K

22 33
nabopaTopHbIM paboTam
Bcero 44 66

7. NugmBnpyanbHble 3agaHna
8. KOHTpOonbHbIe BOMPOCHI K MPOMEXYTOYHOM aTTecTalmm

1 MoHATME MaTeMaTMYecKoW MOLenn 3afjayy MaTeMaTUyecKoro MOAENNPOBaHUS B
6uonorum.

2. Ocob6eHHOCTM 6MONOTMYECKUX CUCTEM U BbIGOP MaTeMaTUYEeCcKOro annapara.

3. Tvnbl AndepeHUnanbHbIX YPaBHEHUIA U METO/bl UX UCCNEeA0BaHUA.

4, MeToAbl YMEHbLUEHUS 4yucna MapaMeTpoB Ha nNpumepe 06PaTUMON XUMUYECKON
peakuun 1-ro poga.



5 O6uwaa ¢opma MaTemaTnyeckoir Mogenn. [TOHSTME O0OCOObIX TOYEK U M3OK/IUH.
OnpefeneHne ycTon4mBoCTH.

6. Knaccudumkaums ocobbIX TOYEK.

7. budypkauuu. MNMpepensHble LUKIbI.

8. Ocobble TOUKN Ha MpUMepe ocCLMNATopa C TPEHUEM.

9. Vepapxus BpeMeH B 61onornyeckmx cuctemax. MpuHUmMn "y3koro mecra'.

10.
Hannuuum '
11.

Teopema TuxoHoBa. Ocob6eHHOCTM Da30BOro NOpPTpeTa CUCTEMbI 2-X YpaBHEHUI Npu

'y3Koro mecra".

Mpumep HapyweHus TpeboBaHWA Teopembl TuxoHoBa. Cnyuvall  S-06pa3Hoi

NPUTATUBAtOLLEN N3OKNHBI.

12.

13.
14.
15.
16.
17.
18.
19.

20.
21.
22.
23.
24.
25.
26.

217.
28.
29.
30.

Mogenb XuMnyecknx peakunii JIoTku.

Mogenb BonbTeppa.

Mogenb "XULLHMK-XepTBa" C y4eTOM caMOOrpaHuyeHuns (nonpaska PepxtobCTa).

Mogenb, onucbiBaroLLas ABa KOHKYpUpYoLWwmMx Buga. 3akoH ayse.

O630p NonynsaUMOHHBLIX Mogeneil. Mogens Po3eHugeira n Mak-ApTypa.

Mogenb MbileyHoro cokpalleHuns [eLepeBckoro.

KunHeTuka hepMeHTaTUBHBIX peakuuid. Y paBHeHne Muxasnuca-MeHTeH.

Ponb MHrM6MTOPOB. KOHKYPEHTHOE UHTMOMPOBaHNE.

HeKOHKYpeHTHOe MHIMBMpoBaHue.

BecKOHKYpPeHTHOe MHIbupoBaHme.

Cyb6cTpaTHOE MHIMGMpPOBaHWe.

"ncTepesncHble ABNEHUA B (DEPMEHTATUBHbLIX CUCTEMAX.

Mogenb reHeTn4eckoro Tpurrepa >ako6a n MoHo.

buonornyeckue Tpurrepbl. MeTogbl NepeknOYeHNS.

KonebatenbHble npouecchl B 6ronornn. Mogenb rnmkonmsa.

ABTOKaTaIMTUYECKNE CUCTEMbI. TodeuHas MoLenb MNpuroxuHa, Sledespa, Hukonumca.

MaTemaTunueckme Mofenu pacnpeeneHHblxX cuctem. Ponb npoueccos anddysuu.
O6LUKiA B MaTEMATMYECKOIN MOLENW pacripefe/leHHON cUCTeMbI. TUMbl rPaHUYHbIX YC/IOBUA.

YCTONUMBOCTb CTaUMOHapHbLIX COCTOSHWUIA pacnpefeneHHbIX CUCTEM Ha npumepe

OfIHOTO YPaBHEHMUS.

3L
32.

YCTONYMBOCTb CTALMOHAPHbIX COCTOSHWUIA pacnpegeneHHbIX CUCTEM - OOLLMIA CiyyYaid.
O6wmii Bug 6a30BO  Mofenn  pacnpefeneHHol cuctembl.  Knaccuukayms

aBTOBOJTHOBbLIX MPOLLECCOB.

33.

"BproccendTop™ - cnyyai pacnpeneneHHon cucTeMbl. MOHATE ANUCCUNATUBHON CTPYKTYPBI.

9. O6pasel, MOAY/IbHOTO KOHTPONA

P 2O NO TN

B
> wh

= o

Bonpocbl K MOAYNLHOMY KOHTPO/HO

MoHATME MaTEMATUYECKOW MOAENN.

OC06eHHOCTU MOLEeNMPOBaHUsA BMOTOMMUYECKUX CUCTEM.

MeToabl uccnefoBaHnsa auddepeHLnanbHbIX YpaBHEHNIA.

O6wasa opma maTemMaTU4ECKON MOAENN.

OnpeaeneHune ycToNYMBOCTH.

Knaccugukaymsa ocobblX TOYEK.

Budypkauum.

MpuHUMn "y3koro mecra“.
®a3oBbIin NOPTPET
Mogenb XMMUYecKnx peakumin JIOTKu.
Mogens BonbTeppa.
Mogenb "XULHUK-KepTBa" C Y4eTOM camoorpaHuyeHus (nonpaska PepxionbeTa).
Mogenb, onucbiBatoLLLas ABa KOHKYpUpYoLWwmMx Buga. 3akoH ayse.
O630p nonynaunoHHbIX Mogeneii. Mogenb Po3eHuBelira n Mak-ApTypa.



15. Mogenb MbIlWeyHoro cokpalleHns Jelepesckoro.

16. KnHeTuka (hepMeHTaTMBHbIX peakLmil. YpaBHeHne Muxaanmca-MeHTeH.

17. buonornyeckue Tpurrepbl. MeTogbl NepPeKNOUYEHNS.

18. YCTOMYMBOCTb CTalUMOHAPHbIX COCTOSHWIA pacnpefeneHHbIX CUCTEM Ha npumepe
O[lHOTO ypaBHeHus.

19. YCTONYMBOCTb CTaLMOHAPHBIX COCTOAHUI pacnpefesieHHbIX CUCTEM - 06LLNA cnyyai.

20. O6bwwmii BMA 6a3oBoOM Modenu pacnpegeneHHoin cuctemsl.  Knaccugukaums
aBTOBOJ/IHOBbIX MPOLIECCOB.

10.06pa3seL, aK3ameHaLMOHHOro 6uneta
3K3aMeH He NpeAyCcMOTPEH y4ebHbIM NAaHOM

11.06pa3eL, TeCTOBOro 3agaHunsa (Mpy HaIM4um)

12. Kputepumn oueHUBaHNA

B xoge wv3yuyeHMs  AUCUMNAMHBI  NPeAyCMaTpMBAOTCA  TeKYWMWIA  KOHTPOAb MU
NMPOMeXyTOYHas artTecTauyms. Llenb Tekywiero KOHTPOAS - OUEHKa pe3y/nbTaToB paboTbl B
cemecTpe (BbINOMHEHNe 1abopaToOpHbIX PaboT, 3afJaHnil Ans CaMOCTOATENbHOW paboThl). Lienbto
MPOMEXYTOYHOI aTTecTayum No AUCUUNANHE SABMSETCA OLEHKA KayecTBa OCBOEHUS AUCLMNVHbI
0byyaroLnmuncs.

MpomexyToyHas aTtTecTaums (3a4eT) 3ak/YaeTcs B OLEHKE OCBOEHUSA CTYLAEHTOM
y4yebHOro MaTepuana no Y4eOHOW AMCUMMAMHE WUCKAOUYUTENIbBHO HA OCHOBE pPe3ynbTaToB
BbINO/IHEHUS UM OMNpPeAeeHHbIX BUAOB paboT Ha NPaKTUYECKMX U NabopaTOPHbIX 3aHATUAX. 3adeT
BbICTaBNSAeTCA MO pe3y/nbTaTaM TeKyLero KOHTPoAs W npegycmatpuBaeT 06s3aTe/lbHOe
NPUCYTCTBUE CTYAEHTA.

Pe3ynbTaTbl MPOMEXYTOYHON aTTecTauun OLEHMBAKOTCA MO rOCYAapCTBEHHON LIKanie W
wkane ECTS.

dopmMa KOHTpoNA Bannsl

BbinonHeHme nabopaTopHbIX paboT 7
Tema 1

CamocToAaTenbHaa pabota 2

BbinonHeHme nabopaTopHbIX paboT 7
Tema 2

CamocToAaTeNbHas paboTa 2

BbinonHeHne nabopaTopHbIX paboT 7
Tema 3

CamocToATenbHaa pabota 3

BbinonHeHne nabopaTopHbIX paboT 7
Tema 4

CamocTonTenbHas pabota 3

BbinonHeHme nabopaTopHbIX paboT 7
Tema 5

CamocTonTenbHas pabota 4

BbinonHeHne nabopaTopHbIX paboT 7
Tema 6

CamocToATeNbHaa pabota 4
MogynbHbI KOHTPOb Y CTHbIA ONpoc 20
[MpomMexyToyHas YCTHbIN onpoc 20
aTTecTauus

Oo6wwnii ntor 100
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Co0TBETCTBME roCcyAapCTBEHHON LLUKa/bl OLEHMBAHUSA
aKajemMmn4yeckom ycnesaeMocTu 1 wkanbl ECTS

OueHka
OueHka  no 100-6annbHoA OueHKa no rocyapCTBEHHON WKane OugeHKa no
no WkKane  LWKane, KoTopas (3Kk3ameH, AnddepeHLMPOBaHHbIN rocyfapCTBeHHO
ECTS AencTBYeT B 3a4er) WwKane (3a4er)
JoHHY
A 90-100 5 (0TNnYHO) 3a4TeHO
B 80-89 4 (xopoLLo) 3a4TeHO
C 75-79 4 (XopoLwuo) 3a4TeHO
D 70-74 3 (Y40BNETBOPUTENBHO) 3a4TeHO
E 60-69 3 (YLOBNeTBOPUTESIBHO) 3a4TeHo
EX 35.59 2 (Hey0BNETBOPUTENBHO)C He 334TEHO

BO3MOXHOCTbIO NMOBTOPHOW caun

2 (HeyLOBNETBOPUTENBLHO)C
BO3MO>XHOCTbKO NOBTOPHOI cAaqv npu
F 0-34 P A P He 3a4TeHO
yCnoBUKN 063aTeIbHOro Habopa

AONONMHUTENTbHBIX 6annos

13. MaTepunanbHO-TeXHU4YeCcKoe obecneyeHne yyebHOro npouecca

[ns npoBefeHVs NnabopaTopHbIX W MPaKTUYECKUX 3aHATUIA TpebyeTca ayauMTopus Ha
rpynny, 060pyA0BaHNS MeNI0BON UNN MHTEPaKTUBHOW JOCKOW, MY/IbTUMEANIAHBIM NMPOEKTOPOM U
3KpaHOM, MepPCOHaNbHbIMWU KOMMbIOTEpaMn C AOCTYNOM K ceTu VIHTepHeT.

14. PekomeHA0BaHHaa nuTepaTypa

OcCHOBHas

1 becnanosa C.B. Marematnyeckoe U1 KOMMNbIOTEPHOE MOAENUpPOBaHWe B Guonoruu
[@nekTpoHHbIA pecypc] : ydebHO-mMeToAMYeckoe nocobue/ C. B. becnanosa, A. A. T'yces ;
FOY BINO "[OHeuKnin HauMoHaNbHbIA yHUBepCUTeT", bronornyecknuii akynbTtet, Kageapa
onodmsnkm. - OoHeuk : oHHY, 2017 - SneKTpOHHbIe AaHHble (1 dhaiin).

2 becnanosa C.B. Marematmyw Mogeni 6w0NYHUX npoueaB : yyebHoe mnocobue /
C.B.becnanosa, O.A. I'yces. — [oHeubk, [loHHY, 2012. — 189 c. - 9NneKTPOHHbIe JaHHbIe
(1 daiin).

3 Cratuctuyeckne MeToAbl B OMONOTMYECKUX  UCCNELOBaHMAX: Teopus U MNpaKTUKa
[OnekTpoHHbIA pecypc] : yuvebHoe nocobme [/ cocT.. O.WN.[JoueHko, [.B.TapaguHa,
C.B.becnanosa.- [loHeuk: JoHHY, 2013.- 162 c. - 3neKTpoHHble AaHHble (1 daiin)

4  OCHOBbl MaTemMaTuM4eCcKo 00pabOTKM  IKCMepUMEHTA/IbHbIX  [aHHbIX B Buonoruu
[GnekTpoHHbIA pecypc] : yyebHO-MeToaMueckoe nocobue / cocT.. E.B. TUMOLIEHKO. -
[JoHeuk: JoHHY, 2017. - SneKTpOHHbIe AaHHble (1 thaiin).

JononHuTenbHas

1 BwuneHkuH, W. B. Bbicllag martematMka :@ WHTerpanbl no Mepe. AuddepeHumnanbHble
ypaBHeHus. Pagbl / . B. BuneHkuH, B. M. pobep, O. B. I'pobep. - PocToB-Ha-[oHY :
®eHunke, 2011. - 300 c. (2 ak3.)

2 Llwunaues, B. C. Bbicliasa MaTemaTumka : y4yeb. Ans CTyAeHTOB BbICLL. y4yeb. 3aBefeHuii / B. C.
LLInnaues. - M34. 8-e. - Mocksa : Bbicw. Wwk., 2011. - 479 c. (3 3K3.)
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Benses, H. H. MaTtemaTnyeckoe MOAeNMpoBaHNe B 3afavax 3KOMOrM4Yeckoi 6e30nacHOCTU U
MOHMTOPUHra YpesBblyaliHbiX cutyaumnin / H. H. bensies, E. KO. N'yHbko, M. B. MawwuxuHa. -
[HenponetpoBck : AkueHT MM, 2013. - 158 c¢.(19k3.)

LanabipBaH, B. A. AuddepeHumnanbHble ypaBHeHNs : yye6. nocobue / B. A. LangpipsaH, K.
B. Megageges. - M. : By3sosckaa KHura, 2008. - 356 c. (8 3k3.)

Anbcronby, /1. 3. AnddepeHLmansHble ypaBHeHUS : yYebHUK ansa ¢us. u gus.-maT. dak. yH-
ToB / J1. 3. Anbcronsl,. - M34. 7-e. - Mocksa : M3a-80 JIKW : URSS, 2008. - 309 c. (30 3K3.)

Camapckuii, A. A. MaTtemaTnyeckoe mogenuposaHue : Wgen. Metogel. Mpumepsl / A. A
Camapckuit, A. I. Muxainnos. - 2-e u3g. - M. : ®usmatnut, 2005. - 320 c. (6 3K3.)
CoBpemeHHble  Mpo6GMeMbl  BbIYUCAUTENIBHOW ~ MaTeMaTMKM U MaTemMaTUyecKoro
mMojgenuposaHua : B 2 1. T. 2 : MatemaTuyeckoe mMofenuposaHue / Poc. akag. Hayk ; VH-T
BblunMcnuTt, matematuku ; [OTB. pes. B. M. ObiMHMKOB]. - M. :Hayka, 2005. - 405 c. (1 3k3.)
MuxeeBa, E. B. IH(hopMaLMOHHbIE TEXHOMOMMW B NPOJPECCUOHANbHOW AeATENbHOCTYU : y4eb.
nocobue / E. B. Muxeesa. - Mocksa : INpocnekT, 2013. - 448 c. (3 3k3.)

15. lHhopMaLuMOHHbIe pecypcbl
http://library.donnu.ru/catalog/ - 3neKTPOHHbIN KaTanor+ 3 3NeKTPOHHbIE KapTOTEKM
HayuHoin 6ubnunotekn oHHY
http://repo.donnu.ru/ - 3neKTPOHHbIN apxuB JoHHY (peno3ntopuii)
http://elibrary.ru/ - Hay4yHas anekTpoHHas 6nbnmoteka (H3b)
https://dvs.rsl.ru/ - 9nekTpoHHas 6ubnmoTeka guccepTaunii
https://www.biblio-online.ru/ - 3neKTpoHHO-6M61MO0TEUYHas cucTeMa «3BC FOPAUT»
https://cyberleninka.ru/ - HayuyHas anekTpoHHas 6ubnnoTeka «KnbepneHnHKa»

16. MporpammHoe obecreyeHune (Npy HaNU4uUK)

. Windows 7 PRO (kopriopatusHas nuueH3na JOHHY Ne 46484614),

Microsoft Office (kopnopaTtusHas nuueH3ns JOHHY nuueH3nsa Ne 46472919)
Microsoft Visual Studio (nuueH3nsa nporpammbl DreamSpark ans BbICWIUX  YUYeBHbIX

3aBefleHunin)

. TnueHsun GPL, Apache, BSD ansa csobofHOro nporpaMmHoro obecneyexus: FreeLab, Scilab,

R Studio, Free Pascal, AHTuBMpyc Kacnepckoro, Adobe Acrobat Reader, XxPDF.

Paboyas nporpaMma paccMOTpeHa W nepeyTBepX[eHa Ha 3acefaHuu Kadeapbl C

n3mMeHeHNAMK (6e3 n3MeHeHwui) Ha 20 rog. MpoTokon 3acefaHnsa kaeapbl No oT :

3aBegytoLmii Kaeapoin 6nothmn3nKm C.B. becnasnosa

Paboyas nporpaMma pacCMOTpeHa W nepeyTBepX[eHa Ha 3acefaHun Kadegpbl C

n3MeHeHNAMY (6e3 n3MeHeHwui) Ha 20 rog. MpoTokon 3acefaHnsa kaeapbl No oT :

3aBegytoLmii Kaeapoin 6notmn3nKm C.B. becnasnosa
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