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(hakynbTeTa
O.C. lopeukuin

MporpamMma y4ye6HON AucuMnNANHbI «MaTemaTuyecKoe MOJenMpoBaHne BMONOTNYECKMX
MPOLLECCOB» COCTaB/IeHa ¢ y4yeToM defepasibHOro rocyapCTBeHHOro 06pa3oBarTe/lbHOro CTaHhapTa
BbICLUEro 06pa3oBaHMA MO HanpaBneHWto nogrotosku 06.04.01 bBuonorus, yTBEpXAEeHHOro
nprkasom MuHucTepcTBa 06pa3oBaHMs M Haykum Poccuiickoin depepaunm ot 23 ceHTabps 2015 r.
Ne 1052.

Mporpamma AucuunnavHel coctasneHa Ha ocHose NOC BI1O no HanpasBneHWO NOAroTOBKU
06.04.01 buonorus, yTBepXAeHHOro npukasoMm MuHuUCTepcTBa 06pa3oBaHna U Hayku OHP ot "28"
ceHTA6pa 2016 r. Ne 1002, 3aperucTpmpoBaHHoro B MuHuctepctee toctuumm AHP ot 20 okTa6ps
2016 r. Ne 1652, «[onoxeHws 06 opraHusaymMm yyebHOro npouecca B 06pa3oBaTe/bHbIX
opraHv3aumsax BbICLIEro npoeccroHanbHOro obpasoBaHus [oHeukoi HapogHoit Pecny6nmku»,
YTBEPXXAEHHOIO nNpukasom MuHUcTepcTBa 0bpasoBaHua 1 Haykn OHP «07» aBrycta 2015 r. Ne380
(c wn3MeHeHMsMM K pononHeHMaMM «30» okTAbpA 2015 r. Ne 750), y4yebHbIX M1aHOB MO
HanpasneHnto nogrotosky 06.04.01 Buonorus, yTeepXAeHHbIX YyeHbiM COBETOM YHMBepcuTeTa
oT 31.03.2017 r., npotokon Ne3 W OCHOBHON 06pa30BaTe/IbHON MPOrpamMmbl, YTBEPXKAEHHON
npukasom pektopa (Ne 77/05 ot 06.05 2017 r.).

Pa3paboTyuK:
K.(0.-M.H., JOUeHT Kadeapbl 61MOU3NKN

MporpamMma y4ebHOM AUCLMUNINHBI YTBEPXKAEHA Ha 3acefjaHnn Kadeapbl 61MOPU3NKN
MpoTtokon Ne 16 oT «15» mas 2017 .

3aBepyroLmin Kadenpoi

Mporpamma y4ye6HOM  AMCUMNAMHBLI  0A06peHa  Yy4ebHO-MeTOAMYECKOW  KOMMUCCUEN
oronornyeckoro akynbrera

MpoTtokon Ne 10 oT «23» utoHa 2017 r.

Mpeacepatens y4ebHO-MeTOANYECKO
KOMucCcUn (hakynbteTa
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1. O0snacTh NpMMeHEeHUs1 M1 MeCTO TUCHUILIMHBI B YUeOHOM mpouecce: TUCHUTUIMHA
«Maremarnyeckoe MOJCITMPOBAHME OMOJOTHYECKUX MPOIECCOB» BXOAWT B BapHATUBHYIO 4YacTh
brmoka 1 «/ucummumasl (Momynau)» mo HampabieHuto TnoarotoBku 06.04.01  buomorus
(MarucTepckue MporpaMmbl: Ouomorusi, Owodusmka, (QUIUOIOTHUS 4YEIOBEKAa U IKUBOTHBIX).
Hucnurmuna peanm3yercs Ha onosorundeckoM ¢akynerere JlonHY kadenpoi 6nopusuky.

OcHoBbIBaeTcs Ha 0a3e AUCIUIUIMH OakajnaBpuara, a TakKe NPEAIISCTBYIOMINUX |
COITYTCTBYIOLIUX AMCLUMILIUH MarucTparypbl: MeTomoNorus U METOAbl HAay4YHBIX HCCIEeIOBaHHM,
KomnbroTepHsle  TeXHONOTMM B Ouonoruu, MHOCTpaHHBIA — S3bIK  HPOQeCcCHOHATBHON
HanpaBieHHOCTU. OcBOeHUE NaHHOW UCUUIUIMHBI HEOOXOAMMO IJIsi pelleHus 3aaa4 y4eOHOMH
(110 TONYYEHUIO TIEPBUYHBIX MPOQPECCHOHATHHBIX YMEHHA W HAaBBIKOB), MPOU3BOACTBEHHOMN
(Mo mony4yeHuto MpodeccuoHaNbHBIX YMEHHH U OmblTa MPOo(ecCHOHANbHON JEATENbHOCTH) H
OPEIAUIUIOMHON  TPaKTUK, HAlKWCaHUs HayyHO-HCCJIENOBAaTelabCKOM paboTel W Oyayiuei
npodeccruoHalIbHOMN 1EITEeIbHOCTH.

2. CrpykTypa IMCUUIIHHBI

Xapaxmepucmuka yueoHou OUCUUNTIUHDL

Hamnpasnenue noarotoBku 06.04.01 buonorus
ouomorus, onopusnka, GU3HOIOTUS YSIOBEKA U
Marucrepckas nporpamma
JKUBOTHBIX
[TporpaMmMa noAroToBKU aKaJieMHuecKasi MarucTparypa
KBammnduxanus MarucTp
KonuuecTBo copepxarenbHbIX MOAYIEH 2

JucnurnmuHa 6a30BOM / BApUAaTUBHON YacTH

. JTUCIUIIIINHA BAPUATUBHOM YaCTH
00pa3oBareIbHON MTPOrPaMMBI

1 MOAYNBHBIN KOHTPOJb, 1 TPOMEKYTOUHAS

DOpMBI KOHTPOJIA
arrecranus (3a4er)

TMoxasarem ouHas hopma 3a04Has popma
00y4yeHust 00y4YeHUst
KonudecTBo 3aueTHBIX eIUHUIL (KPETUTOB) 2
I'ox moaroTOBKM 1
Cemectp 2
KonmnuectBo yacos 72
- JICKITMOHHBIX
- IPAKTUYECKUX, CEMUHAPCKHUX 14
- TaOOPaTOPHBIX 14
- CAMOCTOSATEJIbHOM pabOoTHI 44
B T.4. MHAWBUAYAIbHOE 3aJaHHC
HenenbHOE KOMMYECTBO YaCOB, 51
B T.4. QyJUTOPHBIX 1+1

3. Onucanue THCHUTIINHBI

Ieaun u 3agaun

Lems — ¢opmupoBaHue y CTYICHTOB 0a30BbIX (yHIaMEHTAJIBHBIX 3HAHUKA TI0O OCHOBAM

MaTeMaTHYeCcKoro MOAEIUPOBaHMs, (OpPMHpOBaHME OOIIEro KYIBTYPHOTO Kpyrosopa B 00IacTH
MIPUMEHEHUS] MaTeMaru4eCKuX METONOB, ()OPMHUPOBAHHE HEOOXOMMMBIX 3HAHWN ISl WCTIONB30BAHUS
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTMI B Kaue€CTBE MHCTPYMEHTA PEIICHUs MPAKTUYECKUX 3aj1ady;
(dbopMHUpOBaHHE Yy CTYICHTOB HABBIKOB, HEOOXOMUMBIX ISl TIOCTPOCHUS, aHAM3a W HUHTEPIPETAIUN
PE3YIBTATOB, MOTYYEHHBIX C MOMOILIBIO MPOCTEHIIINX MATEMATUYECKUX MOZETIEH.
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3aoauu — oBnaneTh 0A30BBIMH TOHATHSMH W METOJAMH TMOCTPOCHHUS MaTeMaTU4YeCKHUX
Mojenel; yDIyOMTh CHCTEMHble 3HaHHMA B  OONAacTH  MaTeMaTU4YecKoro  aHajiu3a u
mudQepeHIaTbHbBIX YpaBHEHHH, OBJIAAECTh METONAMH YIPOILEHHUS CHCTEM KHHETHYECKUX
ypaBHEHUH; MPUOOPECTH HABBIKM TIO0 MOCTPOCHHUIO Mojener Manbryca, depxronbera U JIoTKu-
BounbTreppa ¢ momMoIpo Crenuaiu3upoBaHHOTO TPOrPAaMMHOTO 00eCTIeueHus; MPUOOPECTH HABBIKU
aHaJIM3a U UHTEPIPETAIMH MMOJTYYEHHBIX C TIOMOIIbIO MaTeMaTUYECKUX MOJIETICH pe3yabTaToB.

TpeOoBanusi K pe3yabTaraM OCBOeHMsl AUCHUILIMHBI: [lporiecc u3ydeHus AMCLMILUIMHBI
HarpaBjieH Ha ()OPMHUPOBAHUE IEMEHTOB CIIENYIOINX KomreTeHuii B coorBerctBur ¢ ®I'OC BO PO
1o HarpasieHuto noaroroBku 06.04.01 bruonorust 1 0OCHOBHBIX 00pa30BATENbHBIX MPOTPAMM BBICIIETO
oOpa3zoBanust HarpaBieHus noaroroku 06.04.01 buonorus (Marucrepckue nporpaMmsbl: OUOIOTHS,
onodusuka, GU3NOIOTHS YETTOBEKA U KUBOTHBIX):

a) oowexkynomypuvix (OK):

CIIOCOOHOCTB K a0CTPaKTHOMY MBIILICHUIO, aHau3y, cuHre3y (OK-1);

TOTOBHOCTh JIEHCTBOBATh B HECTAHAAPTHBIX CUTYallUsX, HECTH COLMAIBHYIO U 3TUYECKYIO
OTBETCTBEHHOCTH 3a npuHsThie perienus (OK-2);

TOTOBHOCTB K CaMOPa3BUTHIO, CAMOPEATH3ALIHH, HCTIOB30BAHUIO TBOpUeCcKoro noteHimanna (OK-3);

0) oowenpogpeccuonanvuvix (OIlIK):

TOTOBHOCTh K KOMMYHUKAIIMH B YCTHOW M MUCHhbMEHHON (pOpMax Ha TOCYIapCTBEHHOM SI3bIKE
Poccuiickoii ®enepanii ¥ HHOCTPAHHOM SI3bIKE /IS pEIICHUS 3a4ad NpoQecCHOHATbHOU
nestensHocTH (OITK-1);

TOTOBHOCTh HCIIONIB30BaTh (PyHIaMEHTaJbHBIE OHOJIOTWYECKHE NpPEACTaBICHUs B cdepe
podecCHOHATBHOM eSITeNbHOCTH [T TIOCTAHOBKH U pelieHus HOBbIX 3a1ad (OITK-3);

CIOCOOHOCTh CaMOCTOSITENIFHO aHAJM3UPOBATh HMEIOMIYIOCS WH(GOPMAINIO, BBISBIATH
dyHIamMeHTalbHbIle TPOOJIEMBbl, CTAaBUTh 33/Ja4y U BBINOJIHATH IIOJIEBBIE, JIaDOpATOpHbIE
OMOJIOrMYECKHE UCCIIEOBAHNS IPU PELIEHUN KOHKPETHBIX 3aj[ad ¢ UCIIO0JIb30BAHUEM COBPEMEHHOM
anmnapaTtypbl ¥ BBIYUCIUTENbHBIX CPEICTB, HECTH OTBETCTBEHHOCTH 32 Ka4eCTBO pabdOT U HAyYHYIO
JI0CcTOBepHOCTH pe3ynbraroB (OITK-4);

TOTOBHOCTH TBOPYECKHU MPUMEHITh COBPEMEHHBIE KOMIbIOTEPHBIE TEXHOJIOTHH Tpu cbope,
XpaHeHHH, o00paloTke, aHaIM3e M TIepegade OWONOTHYECKOW WH(pOpMAMKU JUIsl  PELICHUs
npodeccroHanbHbIx 3a1a4 (OITK-7);

8) npogpeccuonanvuovix (I1K):

HAYYHO-HCCJICI0BATENbCKAsI IeATEIbHOCTD:

CIIOCOOHOCTh TBOPYECKHU HCIOJIb30BaTh B HAyYHON M NMPOU3BOIACTBEHHO-TEXHOJIOTUYECKOU
NEeSITeIbHOCTH 3HaHMA (yHIAMEHTAJIbHBIX W NPUKIAAHBIX pa3JesioB JUCHMIUIMH (MOAYyJeil),
OIIPEICIISIFONIMX HAPABICHHOCTD (MPOod1iih) mporpammbl Maructparypsl (ITK-1);

CMOCOOHOCTh IUIAHUPOBaTh UM peain30BbIBaTh MNpPOGECCHOHAIBHBIE MeponpuaTus (B
COOTBETCTBUH C HAINPaBICHHOCTHIO (TpoduiieM) nporpamMmmsl Maructparypsi) (ITK-2);

CIOCOOHOCTh MPUMEHSATh METOANYECKHE OCHOBBI IPOEKTHPOBAHMSI, BBINIOJIHEHHS MTOJIEBBIX U
1a00paTOPHBIX OMOJIOTUYECKUX, OSKOJIOTMYECKUX HCCIEIOBAaHUM, MCIIONb30BaTh COBPEMEHHYIO
anmaparypy ¥ BBIYHCIUTENbHbIE KOMIUIEKCHl (B COOTBETCTBUM C HAIPABICHHOCTHIO (Mpoduiem)
nporpammbl Maructparypsl) (ITK-3);

CIIOCOOHOCTBIO TeHEPUPOBATh HOBBIE Hen 1 Metonuueckue peuieHus (I1K-4);

OpP2aHU3AUUOHHO-YRPABGIEHYECKAA 0eAmMeNbHOCY '

CMOCOOHOCTh IJIAHUPOBATh M MPOBOAUTH MEPONPHUATHS MO OIEHKE COCTOSIHMS M OXpaHe
INPUPOTHON Cpebl, OPraHU30BaTb MEPONPHUATHS MO pPalMOHAIBHOMY HPUPOIOIOIB30BaHUIO,
OLIEHKE M BoccTaHOBJIeHUIO onopecypcos (I1K-8).

B pesyabrare usydyeHus y4eOHOM AUCHUILIMHBI CTYAEHT 10/I2KeH

3HaQmMp: OCHOBHBIC IIOHATHS U METOIbl IOCTPOEHUS MATEMaTHYECKUX MOJENEH pocTa
nonyysiuu (Ha mpuMepe Mmoxaeneid Manbsryca u DepxronbcTa), a TakKe MOJENEeH, OMUChIBAEMbIX
cucreMamMH JIByX AuddepeHunanbHbIX ypaBHeHUH (Ha mpumepe mozaenu Jlotku-Bombsreppa u
mozenu [ayse); 0a30BbIe MOJCIH, UCIONb3yeMble B OMO(MU3NKE W AKOJIOTHH; CIIOCOOBI aHalu3a U
MHTEPIIPETALMH [TOJIyYEHHBIX C IOMOIIIBIO MATEMaTUUECKUX MOJENIEH PE3YIIBTAaTOB; METO] N30KIIHH,
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MeTon ¢yHKuMi JlsmyHoBa uccienoBaHMUS YCTOWYMBOCTH CTAllMOHAPHOTO COCTOSIHMSI, 0a30BbIe
MOJIETH, TPUMEHSIEMbIE MTPU OMUCAHUHU MPOIECCOB MBIIIIEYHOTO COKPAIICHHS, OCHOBHBIE MTOHSATHUS U
METO/bI, MPUMEHSEMbIE TPU MOACIUPOBAHUN OHOXMMHMUYECKHX peakuui U QepMeHTaTUBHON
KHHETUKH; OCHOBHBIE OCOOCHHOCTH TPUITEPHBIX OHOJOTHMYECKHX CHUCTEM U CIOCOOOB HX
NpPEICTaBICHUS B BHUAEC MaTeMaTHMYECKUX MOJIEe; OCHOBHBIE TPUHIUIBI MOJEIUPOBAHUS
ABTOKOJIE0ATENIbHBIX MPOLIECCOB B OMOIOTUYECKIX CHCTEMAX;

yMeTb. CTPOUTHh MPOCTEHIINE MaTeMaTUYeCKHe MOJEINH; IMOJIb30BAThCS CYLIECTBYIOIIUMU
METOJIaMU YIIPOILECHUS] CUCTEM KHHETHUUYECKUX YpPAaBHEHHH; aHAIM3UPOBATh U WHTEPHPETUPOBATH
MOJly4YEeHHbIE C TOMOIIbI0 MaTeMaTHYECKUX MOJENeN pe3yJabTarbl; pellaTh U aHaJIW3UpPOBATh
pe3yAbTaThl, MOJYYCHHBIE C TOMOIIBIO MPOCTEUIINX MATeMaTUuECKUX MOJENei, BPYUYHYIO U C
MOMOIIIbIO CIIEIIMATU3UPOBAHHOTO MPOTPAMMHOI0 O0eCeyeHUS,

671a0emp: HABBIKAMU MOCTPOCHUS MPOCTEUIINX MAaTeMaTHUYEeCKUX MOJEleil OMOIOTrHYeCKuxX
MIPOLIECCOB; METO/IaMH YIMPOILEHUSI CUCTEM KMHETHMYECKUX ypaBHEHHI; aHalu3a U MHTEepIIpeTaluu
MOJIYYCHHBIX PE3YIbTaTOB; YMEHUSIMU [0 PEIICHUI0 MAareéMaTUYECKUX MOjeJel, OMUCHIBAOIINX
JUHAMHUKY YHCJIEHHOCTH TMOMYIALUUN, KUHETHUKY (EPMEHTATUBHBIX pPEAKIUil, MBbIIIEYHOE
COKpallleHHe, aBTOKoJeOaTeIbHBIE M AaBTOBOJHOBBIC TPOLIECCHI B OWOJOTHYECKHUX CHCTEMaX;
OCHOBaMH METOJUKU UYHCJICHHOTO pelIeHUsl cucteM AuQQepeHnaIbHbIX ypaBHEHUH C MOMOIIbIO
CIEIHUATTU3UPOBAHHBIX TPOTPAMM.

4, Coaep:xkanue TUCHUIJIMHBI M ()OPMBI OPraHU3aluu y4eOHOro mpouecca

Jucrunmaa  «MareMaTu4eckoe — MOJCIMPOBaHUE OMOJIOTUYECKUX  IPOIIECCOBY
npeaycMaTpuBaeT —cienyromue (GopMbel  OpraHu3zaluM  Y4eOHOro MpoIlecca: MPAKTUYECKUE
U J1abopaToOpHbIE 3aHATHUS, CAMOCTOSATENbHAs paboTa CTyACHTA.

Marepuan HA3J1araeTcs C HCITOJIBE30BaHUEM 00BSCHUTETHHO-UJUTIOCTPATUBHBIX,
IBPUCTUYECKUX M MCCIEIOBATEIbCKIX METOAOB, B Y4eOHOM IpOIECCe HCIOIb3YIOTCS MHTEPHET-
pecypchl, paccMaTpuBAaIOTCS 3aaud, MaKCHUMaJbHO NPUOIMKEHHbIE K KOHKPETHBIM HAay4HO-
HCCJIEJIOBATEIbCKUM  CUTYaIlUsiM, KOTOpPbIE MPHUXOAMTCS pelarb Mg TMOCTPOCHUS Mojenei
COOTBeTCTBYIOIIII/IX 6I/IOJIOFI/I‘-IGCKI/IX HpOHeCCOB.

IlopsiaxoBbIii HOMeE
pia P Kparkoe conep:kanue TemMbl

H TeMa
Cooeporcamenvhutii Mo0yv 1
Tema 1. [lonsaTe MaremMaTH4eCcKOM MOAENIM U 3aJa4d  MOJECIHPOBAHUS.
Metonnt ncciaenoBanust| OCoOEHHOCTH OMOJIOTHYECKUX CHCTEM. OJIEMEHTHI KauyeCTBEHHBIX
KUHETHYECKHX CUCTEM METOJIOB HCCJIENOBaHMs JTUHAMUYEeCKuX cucteM. Kiaccudpukanus
CTAIlMOHAPHBIX TOYCK.
Tema 2. [Ipocreiimme MareMarnyeckue MOJEIN POCTa YUCIEHHOCTH MOMYIISIHH.
Junamuueckne  moxaenu | Monemu A. Jlotku u B. Bonmsreppa. CocyiiectBoBaHuE BUIIOB - MOJIENTH
B3aUMO/IEHICTBUS BUIOB l'ay3e. /lanbHelee pa3BUTHE MOMYISIIMOHHBIX MOJEIIEH.
Tema 3. MeToapl ynpouieHus: CUCTEM KUHETUYECKUX ypaBHeHUM. KunHernka

Wepapxust  BpeMéH B | pepmeHTaTuBHbIX peakuuid. Ponp wuHrudbutopos. CybOcTpaTHOE
OMOJIOrMYECKUX CUCTEMaX | MHruOMpoBaHME. [ucTepe3ucHble sBIEHHS B (DEPMEHTATUBHBIX
cucreMax. Mojens renerudyeckoro tpurrepa XKaxkoda-MoHo.

Tema 4. OCHOBHBIE DKCIEPUMEHTAJbHBIE CBEACHUSA. MoOnEnb CKOIB3ALIMX
MonenupoBanue HATEW. MexaHnyeckre CBOMCTBAa MBIIIIBL. YpaBHEHHE XWILIa
MBIILIEYHOTO COKpalleHus | Monens mblieuHoro cokpamenus B.J. [lemepesckoro.

Tema 5. MaremaTndeckas MOJENb TIMKOJIN3a. ABTOKaTaTUTHIECKHE CHCTEMBI
KoneGarenbHble — «OproccensaTopy.

MIPOIIECCHI B OMOJIOTHH

Tema 6. Pons mpoueccoB auddysun. ba3oBble Mojenu pacnpeneraeHHbIX
Pacnipenenennsie cucreM. Knaccuduxkaiusi aBTOBOJIHOBBIX THpoleccoB. budypkanuun

KHHETUYECKHE CUCTEMBI Trropunra. Mogens [puroxuna-Jledgespa-Hukonuca.




Temarnyeckuii miIan
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QOunas popma 3aounas popma
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Tema 1.
11 2 2 7
MeTozp! UCClIeIOBaHNs KHHETUICCKUX CUCTEM
Tema 2.
. 11 2 2 7
JlnHamugecKkre MOJICITH B3aUMOJICHCTBYS BUJIOB
Tema 3. 1 5 2 7
Hepapxwusi BpeMEH B OMOJIOTHUECKUX CHCTEMaX
Tema 4. 1 5 2 7
MonemMpoBaHUe MBIIIEYHOTO COKPAIICHHUS
Tema S.
12 2 2 8
KoneGarenbHble poiiecchl B OMOJIOTHI
Tema 6.
16 4 4 8
PacnipeneneHHble KHHETHYECKHUE CUCTEMBI
Hmozo no cooepricamenvnomy mooynio 1 72 14 14 44
Bcezo uacoé no kypcy 72 14 14 44




5. MeToanueckne pexkoOMeHAALMHU VI NMPOBeJeHUs JIEKIMOHHBIX, PAKTHYECKUX H
JIa0OpaTOPHBIX 3aHATHIA.

.HGKI_[I/IOHHLIC 3aHATUA HC ITPEAYCMOTPCHDBI y‘IG6HbIM IIJIaHOM.

TEMBI IPAKTUYECKUX 3AHATHUI

Ne Konuuecmeo
" Tema npakmuueckozo 3anamus waCcos
1 | Meronpbl uccieioBaHUS] KHHETHUYECKHX CUCTEM 2
2 | IuHamuueckre MOJIeNH B3aUMOJICHCTBUS BUIOB 2
3 | Uepapxwust BpeMEH B OMOJIOTHUECKUX CUCTEMAaX 2
4 | MonenupoBaHHe MBIIIIEYHOTO COKPAIICHUS 2
5 | KonebarenpHble Mpo1iecchl B OMOIOTHH 2
6 | PacnipeneneHHble KHHETHYECKHE CUCTEMBI 4
BCEI'O 14
TEMBbI JIABOPATOPHBIX 3AHSTHI
No Tema n1abopaTopHOTO 3aHIATHS Konuuecmeo
n/n uacos
1. Pemenne 3amau mo Teme «Knaccudukamms W UCCIIEOBaHHE 2
YCTOMYMBOCTHU CTAIIHIOHAPHBIX TOYCK)»
2. Monens Jlotku-Bonsreppa. Haxoxknenue napameTpoB MOZIEIIN. 2
3. W3ydenue monenu renernyeckoro tpurrepa XKakoba-MoHo 2
4. Kunernueckast Mojielib MBIIIEYHOTO COKPAIICHUS 2
S. MogenupoBaHue  IpOLIECCOB  COKpAIIEHMs]  JIETaTelIbHBIX  MBIIII] 5
HACEKOMBIX.
6. Mogpens [Tpuroxuna-Jledespa-Huxonmca (Oproccemnsitop) 4
BCEI'O 14

6. MeToguyeckue peKOMEHIALMH 10 OPraHM3alMH CAMOCTOATEJIbHOH pPadoThl
CTYIEHTOB

CamocrosarenbHass paboTa CTYIEHTOB IpeaycMaTpuBaeT H3ydyeHHe Yy4eOHOH H
METOAMYECKON JHUTEeparyphbl, COCTaBIECHNE KOHCIIEKTOB, a TaK)Ke€ IOArOTOBKY K JIaOOpaTOpHBIM
3aHATHUAM.

Ne Bun pabotet KomnmuectBo yacos

1 | Usyuenne yueOHOM U  METOAMYECKOU 29
JUTEpaTypsbl

2 | CocraBneHre KOHCIIEKTOB M TOATOTOBKA K 29
1a00paTopHBIM paboTam
Bcero 44

7. UaauBUayaJIbHbIE 3aIaHUS
8. KoHTpo/1bHBIE BONIPOCHI K IPOMEKYTOYHOM aTTecTAlUuU

1. IlondaTtue ™MaTeMaTH4ecKOM MOJENM 3aJa4d MaTeMaTHuyecKoro MOJEIHpPOBAaHUS B
OUOJIOTUH.

2. Oco0eHHOCTH OMOJIOTHYECKUX CHCTEM M BBIOOpP MareMaTHYeCcKOro armapara.

3. Tumnsl quddepeHnnanbHbIX YpaBHEHUH U METO/IBI UX UCCIIEAOBAHMS.

4. Metoapl yMEHbBILIEHHUS 4HCIa [apaMeTpoB Ha MpHUMepe O0OpaTUMON XHMHUYECKOM
peakuuu 1-ro pona.



5.

O6mass ¢dopma MaremaTudeckoi Moxaenu. [loHsATHE O0COOBIX TOYEK W HW3OKJIMH.

Ornpenenenre yCTOWYUBOCTH.

6.
7.
8.
9.

10.
HaJIAYUHA '

11.

Knaccudukanust 0coObIX TOUCK.
budypxarmu. [IpenensHble HUKITBL.
Oco0ble TOYKM Ha MPUMEPE OCCIIMIIATOPA C TPEHUEM.
Hepapxus BpeMeH B 6nonorudeckux cucremax. Ilpunnun "y3koro mecra".
Teopema TuxonoBa. OcobenHocT Pa30BOrO MOPTPETA CUCTEMBI 2-X YPaBHEHHUH MpHU

'y3koro mecra'.

[Ipumep Hapymenus TpeOoBaHuii TeopeMbl TuxoHoBa. Crnyuair S-o0pa3Hoii

HpI/ITHFI/IBaIOH_Ief/'I HN30KJIMHBI.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
. YCTOMYMBOCTh CTAallMOHAPHBIX COCTOSHMH PpAacCHpENeleHHbIX CHUCTEM Ha IpUMeEpe

30

Mopnenb xumudeckux peakuuit JIoTku.

Mopnens Bonsreppa.

Monens "XUITHUK-KEPTBA" ¢ y4eTOM camoorpannydeHus (rmonpaBka OepXronbera).

Mogenb, onuceiBaromias JBa KOHKypUpYOLUX BUaa. 3akoH ['ayse.

00630p monyasAMOHHBIX Mozeneld. Mozenb PozenmnBeiira u Mak-Aprypa.

Mozeinb MBIILIEYHOTO COKpallieHus JlemepeBcKoro.

Kunertuka hepMeHTaTUBHBIX peakiuii. YpaBHeHHe Muxasnuca-MeHTeH.

Ponp unrn6utopos. KoHkypeHTHOE HUHTHOMpPOBaHHE.

HekonkypeHTHOE MHTHOUpPOBaHUE.

beckonkypeHTHOE HMHTHOUPOBAHHUE.

CyOcTpaTrHoe HHTHOUPOBAHUE.

I'ucrepesucHble SBICHUS B (DEPMEHTATUBHBIX CUCTEMAX.

Mogens renerudeckoro Tpurrepa XKakob6a u MoHso.

buonornueckue Tpurrepsl. MeTonbl NEPEKIOYCHMUS.

KonebarenbHble mporiecchl B 0Moa0ruu. Mojienb IIMKOoIn3a.

ABToKaranuTHYeckue cuctemMbl. Toueunas mozaens [Ipuroxkuna, Jledespa, Hukomuca.

MaremaTtnueckue MOJIETH pacipeieieHHbIX cucteM. Poib npoueccoB nuddysuu.
OO1mmii BUJ MareMaTnueckoi MOJIENH paclpeaeIiCHHON CUCTEMBL. THIIbI TPaHUYHBIX YCIIOBUI.

OJTHOTO ypaBHEHHSI.

31
32

. YCTOMYMBOCTH CTAI[MOHAPHBIX COCTOSIHUN PacHpeaeseHHbIX CHCTEM — OOIIUI cltydail.
. O6mmit Bux 0a3oBOM Moxmenu pacmpeneneHHON cucrteMbl. Knaccuduxarus

ABTOBOJIHOBBIX ITPOLECCOB.

33.

"bproccensTop" - cimydail pacnpeeneHHol cucteMbl. [loHsTHe TrccunaTiBHOM CTPYKTYpBI.

9. O0pa3zeny MOAYJIbHOT0 KOHTPOJISI

CoNoOARWNE

N N ol
BWN RO

Bonpocsl kK MOIYJIBHOMY KOHTPOJIIO

[ToHsITHE MaTeMaTHYECKON MOJIEIIH.
Oco0eHHOCTH MOACITUPOBAHHUS OMOJIOTHYECKUX CUCTEM.
Mertons! uccnenoBanus AuddepeHuanbHbIX YpaBHEHUH.
O6m1ast popma MaTeMaTHIECKOW MOJIEIIH.
Onpenenenne yCTOMUYMBOCTH.
Knaccudukanust 0coObIX TOUEK.
budypkaruu.
[IpuHnumn "y3koro mecra'.
®a30BbII OPTPET

. Mopenb xumuyeckux peakuuit JIoTku.

. Mopnens Bonsreppa.

. Monens "XunHuK-)epTBa" ¢ yueToM camoorpannueHus (momnpaska OepxroabeTa).
. Mopens, onuchIBaroias 1sa KOHKYpUPYIOIIUX BUAA. 3akoH [ ay3e.

00630p monynsMOHHBIX Mozenel. Mozaenb PozenmnBeiira u Mak-Aprypa.



15. Mopaenb MBITIIEYHOTO COKpatieHus JlemepeBckoro.
16. Kuneruka epMEeHTaTUBHBIX peakiii. YpaBHeHHE Muxasnuca-MeHTeH.
17. buonoruudeckue Tpurrepbl. MeToasl NEPEKIIOYSHHUS.
18. YcTOHYHMBOCTH CTAIMOHAPHBIX COCTOSIHHM DACIpENeICHHBIX CUCTEM Ha MpUMeEpe

OOHOI'O YpaBHCHMUA.

19. VYcToW4MBOCTH CTAIIMOHAPHBIX COCTOSHUM pacipeeIeHHbIX CUCTEM — OOIIHIA CiTydai.

20. OOmwmit
ABTOBOJIHOBBIX TIPOIECCOB.

BUJ 0a30BOM MoOHmeNW pacipeneeHHON

10.006pa3en Ik3aMeHAIHOHHOTO OUJIeTa
DK3aMeH He MPEyCMOTPEH y4eOHBIM TUIAHOM

11.006pa3en TecTOBOIO 3aJaHUA (NpU HATUYUU)

12. Kputepunu oneHuBanus
JMCLIUTUIMHBI

B xome wu3yuenus

npeayCcMarpuBaroTCAa

CHUCTCMBI.

TEKYIINI

Knaccudukanus

KOHTPOJIb H

MPOMEXKYyTOUHasi arrecTanusa. Lleap TeKylmero KOHTpOJis — OLIEHKa pe3yJbTaToB padoThl B
cemMecTpe (BBIMIOTHEHUE JTA0OPATOPHBIX PA0OT, 3alaHU JJIsl CaMOCTOSTENbHON paboThl). Llenbio
MIPOMEKYTOYHOM aTTeCTAllMU 0 JUCITUIUIMHE SBIIETCS OIICHKA KaueCTBa OCBOCHUS JUCIUTIIMHBI

00yYaroIMMHCS.

[Ipomexxyrounasi arrectanusi (3a4eT) 3aK/IIOYACTCS B OLCHKE OCBOCHUS CTYICHTOM
y4yeOHOro Mmarepuana mO Y4eOHON JUCHMIIMHE MCKIIOYUTEIbHO Ha OCHOBE pE3YJbTaTOB
BBITIIOJTHEHHSI UM OIPEJIEJIEHHBIX BUJIOB pa0dOT Ha MPAKTUYECKUX U JAOOPATOPHBIX 3aHATHUSAX. 3a4eT
BBICTABJISIETCA 110 pe3yabTaTaM TEKYIIEro KOHTPOJIS M IpeaycMaTpuBaeT o00s3aTeabHOoe

IIPUCYTCTBHUE CTYACHTA.

PeByJ'IBTaTBI HpOMeXCYTOQHOﬁ aTTcCTalu OLCHUBAKOTCA IIO FOCYHapCTBeHHOﬁ mKajac "

mkane ECTS.
®Dopma KOHTPOJIS Bbanabi
Tema 1 Brinonaenue 1adoparopHbIx padot 7
CamocrosTenbHas paboTa 2
Tema 2 Brinonnenune 1aboparopHbIX paboT 7
CamocrositenpHast paboTa 2
Tema 3 Brinonnenne 1aboparopHbIX paboT 7
CamocTosiTenbpHas paboTa 3
Brinonnenune 1aboparopHbIX paboT 7
Tema 4
CamocTosiTenbpHas paboTa 3
Tema 5 Brinonnenune 1aboparopHbIX paboT 7
CamocrosTenbHas paboTa 4
Tema 6 Brinonnenne nabopatopHbIx padoT 7
CamocrosTenbHas paboTa 4
MonynbHbIM KOHTPOJb | YCTHBIN ONPOC 20
IIpomexxyrounas YeTHBIN onpoc
arTecTarus 20
OO0mmii uror 100




10

Coomeemcmeue 20cyoapcmeeHoil WKaibl OYeHUBAHUSA
akademuueckoul ycneeaemocmu u wikaavt ECTS

Onenka
Ounenka | nmo 100-6a/uibHOi | OueHka 1o rocy1apcTBEHHOI Kae Onenka no
1o KaJie | IIKaJe, KOTopasi (3x3amen, auddepeHIUPOBAHHBII rocy/1apcTBeHHOMI
ECTS el CTBYeT B 3a4er) mKase (3a4er)
JouHY
A 90-100 5 (oTIMYHO) 3a4TE€HO
B 80-89 4 (xoportio) 3a4TCHO
C 75-79 4 (xoporio) 3a4TCHO
D 70-74 3 (YAOBJIETBOPUTEITLHO) 3a4TCHO
E 60-69 3 (YIOBIETBOPHUTEIIHHO) 3a4TE€HO
2 (HeyIOBJIETBOPHUTENBHO) C
FX 35-59 (seyn p . ) HE 3a4TEHO
BO3MOYKHOCTBIO IIOBTOPHOU ClIauu
2 (HeyIOBJIETBOPHUTENBHO) C
BO3MOHOCTBIO IIOBTOPHOM CIauH ITPU
F 0-34 p A p HE 3a4TEHO
yCII0BUH 00s13aTeIbHOr0 Habopa
JIOTIOJTHUTEITHHBIX OAJIOB

13. MarepuajibHO-TeXHHYeCKOe o0ecnedeHne y4eOHOoro npomecca

Jns mpoBeneHus J1abOpaTOPHBIX M MPAKTUYECKUX 3aHATHH TpeOyeTcs ayIauTopus Ha
rpynmny, 000pyI0BaHMsI MEIOBOM UM MHTEPAKTUBHON JOCKOM, MyJIbTUMEIUUHBIM TPOEKTOPOM U
OKpaHOM, NICPCOHAJIbHBIMHA KOMIIBIOTEpAaMHU € JOCTYIIOM K CECTHU I/IHTepHCT.

14. PexoMeH10BaHHAsl JIUTEPaTypa
OcHoBHast

1 Dbecnanoa C.B. Maremaruyeckoe U KOMIIBIOTEPHOE MOJEIMPOBAHHE B OHMOJIOTUU
[DnexTpoHHBIH pecypce] : yueOHO-MeTonudeckoe nmocodue/ C. B. becnanosa, A. A. I'yces ;
'OV BIIO "loneuxuii HannoHaIbHBIN yHUBepcuTeT' ', buonornueckuii daxynsret, Kadenpa
ouodusuku. — lonenx : JlonHY, 2017 — Dnexrponnsie ganubie (1 ¢aiin).

2 becnanoBa C.B. Maremarnuni Mmojeni OIOJNIOTIYHHMX TMPOIECiB : ydeOHoe mocooue /
C.B.becnanoga, O.A. I'yceB. — Jloneupk, JJonHY, 2012. — 189 c¢. — DnekTpoHHbIE JaHHBIE
(1 daiin).

3 Craructuyeckue MeToAbl B OHOJOTMYECKMX HCCIIEAOBAaHMSX: TEOpUS M IpaKTHKa
[OnexTponHbIii pecypc] : ydyebnoe mocobme / coct.. O.W.Jlonenko, I.B.Tapamuna,
C.B.becnainosa.- loneuk: lonHY, 2013.- 162 c. — DnekrponHsbie nanHble (1 daiin)

4  OcHOBBl MaTeMaTH4ecKol OOpaOOTKM JKCIEPUMEHTAIbHBIX JIaHHBIX B  OHOJIOTUU
[OnexTpoHHBI pecypc] : ydeOHO-MeToamyeckoe mnocobue / coct.:. E.B. Tumomenko. —
Honenk: TouHY, 2017. — Dnexrponnsie nanubie (1 daiin).

JdonmostHuTeIbHAS

1 Bunenkun, W. B. Bricmias maremaruka : wuHTerpaisl mo wmepe. JHuddepeHnnanbHbie
ypaBuenus. Psael / . B. Bunenkun, B. M. I'pobep, O. B. I'poGep. - Pocros-na-J/lony :
®dennkce, 2011. - 300 c. (2 7k3.)

2 Illunaue, B. C. Beicmias maremarnka : yue0. A CTYACHTOB BbIcHI. y4e0. 3aBenenuii / B. C.
[umaves. - U3a. 8-e. - Mocksa : Beicmi. mik., 2011. - 479 c. (3 3Kk3.)



o0 AW

N

n

Benses, H. H. MaTemaTnyeckoe mMofenmpoBaHue B 3ajavax 3KOIOrM4ecKoin 6e30nacHOCTM ”
MOHUTOPUHIa Ype3BblyaiiHblix cuTyaumin / H. H. benses, E. FO. 'yHbko, M. b. MawunxuHa. -
[HenponeTtpoBck : AKueHT MM, 2013.- 158 c.(13K3.)

WanabipBaH, B. A. AnddepeHynancHble ypaBHeHUA : yyeb. nocobue / B. A. LangbipsaH, K.
B. MeaBeaes. - M. : By3oBckas kHura, 2008. - 356 c. (8 3k3.)

Anberonsy, J1. 3. AuddepeHumanbHble YpaBHEHUA : yYeOHUK ansa us. n gus.-mat. (ak. yH-
ToB / JI. 3. Anberonsl. - N3a. 7-e. - MockBa : M3a-80 JIKW : URSS, 2008. - 309 c. (30 3k3.)

Camapckuin, A. A. MaTematnyeckoe mofenuposaHue : Wgen. Metogbl. Mpumepbl / A. A.
Camapckuit, A. M. Muxainos. - 2-e n3g. - M. : ®usmatnuT, 2005. - 320 c. (6 3k3.)
CoBpemeHHbIe npo6iemsl BbIYUC/IUTENIbHOM mMaTeMaTuku " MaTeMaTuyeckoro
mogenuposaHua : B 2 1. T. 2 : MaTematudeckoe mogenuposaHue / Poc. akaf. Hayk ; VIH-T
BblUMC/INT, MaTemaTukm ; [OTB. ped. B. . AbiMHMKOB]. - M. : Hayka, 2005. - 405 c. (1 3k3.)
MuxeeBa, E. B. MHpopMaLNOHHbIE TEXHONOTMN B NPOECCUOHANbHOW AeSTENbHOCTU : y4eo.
nocobue / E. B. MuxeeBa. - Mocksa : lNMpocnekT, 2013. - 448 c. (3 3K3.)

15. WNHpopMaLMOHHbIE pecypchl
http://library.donnu.ru/catalog/ - 9neKTpPOHHbI KaTanor+ 3 NeKTPOHHbIE KapTOTEKM
HayuHoi 6u6nnotekn JOoHHY
http://repo.donnu.ru/ - 9NeKTPOHHbIN apxus JOHHY (peno3nTopuii)
http://elibrary.ru/ - HayuyHas anekTpoHHas 6ubnunoteka (HIb)

. https://dvs.rsl.ru/ - dnekTpoHHas 6nbnnoTeka gucceprayuii

https://www.biblio-online.ru/ - 3nekTpoHHO-6M6NMOTEUHas cucTemMa «3BC KOPAUT»

. https://cyberleninka.ru/ - Hay4yHasa anekTpoHHas 6ubnnoteka «KnbepreHnHka»

16. MporpammHoe obecneyvyeHne (MpK HaNNUUK)

. Windows 7 PRO (kopnopatusHas nuueH3na JOHHY Ne 46484614),
. Microsoft Office (kopnopatusHas nuueHsns JOHHY nuueH3na Ne 46472919)

Microsoft Visual Studio (nmueH3ns nporpammbl DreamSpark Ans BbiCWMX  YyYeBHbIX
3aBefleHNN)

. TnueHsnn GPL, Apache, BSD ans cBo6oaHOro nporpaMmHoro obecnedenus: FreelLab, Scilab,

R Studio, Free Pascal, AHTuBnpyc Kacnepckoro, Adobe Acrobat Reader, XPDF.

PaGoyas nporpaMmMa paccMOTpeHa W MNepeyTBepXAeHa Ha 3acefaHuy Kadeapbl C

N3MeHeHnaMKM (6e3 n3meHeHuin) Ha 201 rog. MpoTokon 3acegaHus Kadeapbl Ne /  oTl7H

3aBegytowmnii kadeapoit 6nothmnsnkn A/ y C.B. becnanosa

PaGouass nporpamma pacCMOTPeHa W MepeyTBepX/[aeHa Ha 3acefaHun Kageapbl C

n3mMeHeHUsaMu (6e3 n3mMeHeHmin) Ha 201 rof. MpoTokon 3acefaHns Kageapbl Ne oT :

3aBesytownin kagenpoit 6MOU3INKY C.B. becnanosa


http://library.donnu.ru/catalog/
http://repo.donnu.ru/
http://elibrary.ru/
https://dvs.rsl.ru/
https://www.biblio-online.ru/
https://cyberleninka.ru/
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Bcero npoHymMmepoBaHo,

MPOLUNTO N CKPEMJIEHO NneYyaTbio



