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MecTo AUCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Huctumimaa «KoMmbplOTepHOE  MOJEIUPOBAaHHE B OOpa30OBaHWM» OTHOCHTCA K
JTUCIUTUTMHAM 4acTd, (OopMHUpYeMOW ydYacTHUKaMH 00pa30BaTeNIbHBIX OTHOIICHWH, bioka 1.
Juctumumael - (MOAynuw) — BapuatuBHOro — Moxynst  «[IpukiagHoe — MareMaTH4ecKoe
MOJICIIMPOBaHKE»  y4eOHOrOo IUIaHA OCHOBHOW  mNpog)eCCHOHATBHOW  00pa3oBaTelbHOU
MPOrPaMMBbI BBICIIIETO 00pa30BaHUs — IPOrPaMMBbI MATUCTPATYPHI TI0 HAMPABICHHUIO TTOITOTOBKU
44,04.01 TIlemarormueckoe oOpa3oBaHWEe, HaIpaBIeHHOCTh (Tpoduib) 00pazoBaTeIbHON
nporpammsel «IIpropuTeTHBIC HaNpaBlIeHUs HAYKH B (PU3UUIECKOM 00pa3oBaHUUY», OYHON (HOpPMBI
00yJeHUsI.

JluciumnimHa OomMpaeTcss Ha pe3ysbTaThl oOydeHus, chopMHUpOBaHHBIE B paMKax Kypca
OakanaBpuara.

Pe3ynbrarhl M3ydeHUs] MUCHUIUIMHBI SBISIOTCS OCHOBOH ISl M3YYCHUS TUCIUTUIAH JUIS
poeCCUOHATBLHOM IEATEILHOCTH M TPOXOXKICHHS TOCYApPCTBEHHON UTOTOBOM aTTeCTalluu

1. IlepeyeHb TMJIAHMPYEMBIX Ppe3yJbTAaTOB 00yuyeHHsi (00pa3oBaTebHBIX
Pe3yJabTaTOB) MO JUCIUTIINHE

[eabl0 OCBOCHUS JUCIUIUIMHBI SIBISICTCS  IMOATOTOBKA  y4YUTENsS K  Oymymieu
npoECCUOHATIBHON JIEATEIbHOCTH: (POPMHUPOBAHUE CIIOCOOHOCTH K TPENOJAaBAaHUIO Y4eOHOTO
peaMeTa JijIsl pa3HbIX HAIPaBJICHUN MOITOTOBKU HA Pa3HBIX YPOBHSAX 00pa30BaHMS.

3agaveidi OCBOCHMS JUCIUIUIMHBI  SBJISIETCS  (OPMHUpPOBAaHUE TIPEIACTABICHUNH O
KOMITBIOTEPHOM MOJICIUPOBAHUU B TIPAKTUYECKOW JCATEIBHOCTH M TPUKJIAIHBIX 001acTsX,
0oTpabOTKa TOHSATHWHOTO arapara KOMITBIOTEPHOTO MOJCTUPOBAHUS, TEXHUKU CO3JIaHUs
KOMITBFOTEPHBIX MOJIeNeH, popMUpOBaHUE.

B pesynbTare OCBOEHHSI MPOTrpaMMBbl OOYYAIOIIMICS TOJDKEH OBIAAETH CIEAYIOUIMMHU
pe3yabTataMu  O0y4deHHs (B TaOJMIIE MPEICTABICHO COOTHECEHHUE O0pa3oBaTEIbHBIX
PE3yNITaTOB O0YUYCHHUS 110 AUCIHUILINHE ¢ MHANKATOPAMH JTOCTHKEHUS KOMIICTCHITHN )

Komnerenmus u OO6pazoBarenbHbIe Pe3yIbTaThl AUCHUTIIHHBI
VMHJIMKATOPBI €€ (3Tansl popmMHpOBaHUS IUCHUILIMHBI)
JOCTUKEHUS B 3Haer Ymeer BIIAJIEET
JTUCIUIUINHE
YK-4. Crniocoben
PUMEHSTh
COBPEMEHHBIE
KOMMYHUKaTUBHBIE OP-1
TEXHOJIOTUH, B TOM Hcnone3zyer
qucie Ha uH(OpMaIMOHHO-
MHOCTPaHHOM(BIX) KOMMYHHMKaIIMUOHHbIE
s3bIKe(ax), TUISt TEXHOJIOTHH MPHU
aKaJEMHUYECKOIO0 U IIOMCKE
poeCCHOHAIBHOTO HE0OXOUMOM
B3aMMOJCHCTBHSL. uH(popMaIuu B
IIPOLIECCE PEIICHUS

NVYK 4.2. Ucnonp3yeT Ppa3JInYHBIX
MH(OpPMaLMOHHO- KOMMYHUKATHBHBIX
KOMMYHHKAIIHOHHBIE 3aja4d Ha
TEXHOJIOTHHI npu roCy/1lapCTBEHHOM U
MOWCKE HEOOXOAUMOM WHOCTPaHHOM (-BIX)
uHpopmaruu B SI3BIKAX
IpOLECCE  pEeLICHUs
pa3IMYHbIX
KOMMYHHUKATHBHBIX




3amaq Ha
rOCyIapCTBEHHOM U
WHOCTPAaHHOM  (-BIX)
SI3BIKAX

2. O0beM QMCUMIIMHBI B 324€THBIX €IMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJeMUYeCKUX
4acoB, BbIJEJEHHbIX HA KOHTAKTHYI padoTy o0y4damoumuxcsi ¢ npemnogasaresieM (1o
BH/IaM Y4eOHBIX 3aHATHI) M HA CAMOCTOSATEJIbHYI0 padoTy 00yUyaromuxcst

YyeOHbIe 3aHATUA
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3. Copepxanue TUCHHUILUIMHBI, CTPYKTYPHUPOBAHHOE MO TeMaM (pa3aejaM) ¢ yKa3aHUEM
OTBE/ICHHOI0 HA HUX KOJMYeCTBA aKA/IeMHYeCKHUX YACOB U BUAOB YUeOHbIX 3aHATHIA

3.1. Ykazanue mem (pazoenos) u omeeoeHH020 HA HUX KOJIUYECMEA AKAOEMUYECKUX YACO8 U

6UO006 yUEOHBIX 3aHAMUIL

KonuuecTBo yacoB no ¢popmam

OpraHu3anu 00y4eHUs
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OcHoBHbIE MIOHATUSA MaTeMaTU4YeCKOro u 2 4 21
KOMIIBIOTEPHOTO MOJAEIUPOBAHUS
MonenupoBanue (GpU3NYECKUX MPOLIECCOB ) 4 ) 21
KommnbroTepHoe MozenrpoBanne B OMOJIOTHH ) 6 ) 21
MogenupoBaHue C1y4alHbIX IPOLECCOB 2 6 ) 21
Bcero no gucuun/uHe: 4 20 - 84

3.2. Kpamkoe onucanue cooepicanusn mem (pazoenos) OucCyuniunbl




Kpartkoe conep:xxanue Kypca

Tema 1. OcHoBHbBIE MOHSTHS MaTeMaTH4YeCKOoro " KOMIIIOTEPHOT0
MO/1eJIMPOBAHMS.

OcHoBHBIE  TpeOOBaHUS  MOJEIH,  MOJCIMPOBAHWE KaK  METOJ  ITO3HAHMS.
Marematuueckoe W HMMHTAIIMOHHOE MojelupoBaHue. (CBOMCTBa MaTEeMaTHYECKUX MOJIEIICH:
MOJIHOTA, TOYHOCTh, aJeKBAaTHOCTh, OSKOHOMHUYHOCTh, pPOOACTHOCTh, MPOTYKTUBHOCTb,
HarJiAJHOCTh. CTOX&CTI/I‘-IGCKI/IG 158 I[eTepMI/IHI/IpOBaHHBIe, CTaTUYCCKUEC MW JUHAMHUYCCKUC,
CTallMOHApHBIC U HEeCTalMoOHapHbIe Moaenu. Kiaccudukanys MareMaTHaecKux MOJIEICH.

Tema 2. MoaeaupoBanue pusnyecKux Mpoueccos.

MogenupoBanue (u3MYeCKHX SBICHUH B TaOIMYHOM NPOIECCOPE M CHUCTEMAax
KOMIIbIOTEPHON MaTeMaTHKH, MopaenupoBaHUE IBMXKEHUS Tejla, OpPOLIEHHOTo IOJ YIJIOM K
TOPU30HTY, MOJAEIUPOBAHUE TBEPABIX TEIL.

Tema 3. KomnbrorepHoe MoaeiMpoBanue B 0M0J10THH.

KomnbroTepHble TEXHOJIOTMM B  OHOJOrMM, SKOJOIMM, KHHETHYECKHE MOJENH,
[OCTPOCHHE OMOXMMHUYECKUX MyTe, ['eHoMmHbI aHanu3, MojaenupoBaHue MONYJSALUH,
[TprMeHeHne MOIETMPOBAaHUS B MEIULIUHE.

Tema 4. MogeanpoBaHue CIy4ailHbIX POLECCOB.

OcCHOBHbIE TOHSTHUSI CTAaTUCTUKU. YHCIEHHOE, HWMUTAIMOHHOE, CTAaTUCTUYECKOE
MOJIEJIUPOBaHKE. DTallbl KOMIBIOTEPHOTO MOJEIMPOBAHUS (MaTeMaTHUECKOE, AITOPUTMUYECKOE
U IporpaMMHOe onucaHus mojenu), Meron Monte-Kapno. J[BukeHue yacTuil B IOJIE CO
CTOJIKHOBEHUSIMU

4. TlepeyeHb Y4eOHO-METOAMYECKOr0 o0ecrevyeHUs I CAMOCTOSATEJBHOH PadoThl
00y4YaKIIUXCS MO TUCIHILINHE

CamocTosTenbHas paboTa CTYAEHTOB SBJSETCSl 0c000i Gpopmoii opraHu3ai y4eOHOro
npolecca, MpPeACTaBIsAIomAs CcoO0M  IUIAHMPYeMYl0, IO3HABaTeNbHO, OPraHMW3alOHHO M|
MCTOANYCCKHU HalpaBIKIEMYIO ACATCIBHOCTL CTYJACHTOB, OPUCHTHPOBAHHYIO Ha AOOCTHKCHHEC
KOHKPETHOTO  pe3yibTara, OCYIIECTBIsIeMyl0 0e3 MpsAMOH IOMOIIM  IpernojaBaTes.
CamocrosTenbHas paboTa CTYJIEHTOB SIBISIETCS COCTABHOM 4acTbl0 y4yeOHOH paOOThI U MMEET
LEJIBI0 3aKpeIyIeHne M yrilyOJeHne MOJIyYeHHBIX 3HAHUM M HaBBIKOB, NMOMCK U NMpHOOpeTeHHe
HOBBIX 3H3HPII>1, a TaKXKE BBIIIOJIHECHHUEC y‘I€6HI>IX SaHaHHﬁ, IMOATOTOBKY K NPECACTOAIINM 3aHATHAM
u 9Kk3aMeHy. OHa ImpexycMaTpuBaeT, Kak MpaBWio, pa3paboTKy pedepaToB, HamUCaHUE
JOKJIaA0B, BBIMTOJIHCHUC TBOPYCCKUX, WHAWBUAYAJIbHBIX 3a)1aH1/1171 B COOTBCTCTBUU C yqe6H0171
IporpaMMoil (TeMaTHYECKUM IIAHOM U3Yy4YeHMs AUCHUILIMHBI). Tema A Takoro BBICTYIUICHUS
MOKET OBITh IpPENJIO’KEeHa MpernojaBaTelieM WM H30paHa caMUM CTYJEHTOM, HO Marepual
BBICTYIUICHUSI HE JOJDKEH IyOJaupoBaTh JIEKIMOHHBIA Matepuan. PedepaTuBHbIl MaTepual
CITYXXUT JOTOJHUTEILHON WHpOpMaIMeil ajis padoThl HAa MPaKTUYECKUX 3aHATHsAX. OCHOBHas
1eJIb JAHHOTO BHJa pabOThI COCTOUT B 0OYYEHHH CTYJAECHTOB METOJIaM CaMOCTOSITEIbHON paboThI
C y‘-Ie6HI)IM MaT€pHraioM. 21.]'[5{ INOJTHOTBI YCBOCHHA TEM, BBIHCCCHHBIX B IPAKTHYCCKUEC 3aHATHA,
Tpebyercst pabora ¢ mnepBoucTouHMKaMu. Kypc mpenycMmaTpuBaeT caMOCTOSATENBHYIO paboTy
CTYJIEHTOB CO CHEIHalbHON nuTeparypoil. Cieayer OTMETHTb, YTO CaMOCTOATeIbHas padboTa
CTYZICHTOB PE€3yJIbTaTHBHA JIUIIIb TOTJa, KOT/Ia OHA BBIOJIHIETCS CUCTEMAaTHYECKH, IUIAHOMEPHO
U LIeJICHAIIPABIICHHO.

3amaHus  JUIL CaMOCTOSITENIbHOM  paboThl  MpeaycCMaTpUBAIOT — HMCIIOJIb30BaHUE
HEOOXOJUMBIX TEPMHMHOB M TIOHATUH 1O mpobiemMatuke Kypca. OHM HalenuBalOT Ha
NPaKTUYECKYI0 padoTy MO MPUMEHEHHIO M3y4aeMOro marepuaia, Mouck oubimorpaduyeckoro
MaTtcpurajia u SJICKTPOHHBIX UCTOYHUKOB I/IH(bOpMaHHI/I, HUITIOCTPATHUBHBIX MaTCpUaIOB. 3aHaHI/I$[



[0 CaMOCTOSITEIbHOH paboTe JaroTcs IO TeMaM, KOTOpble TpeOYyIOT IOMOJHUTEIbHON
MPOpPabOTKH.
OO0umii 00BeM CaMOCTOATENBHOW pPAabOTHI CTYACHTOB MO AMCLUUIUIMHE BKIIIOYAET
ayJUTOPHYIO M BHEAYJUTOPHYIO CAMOCTOSTEIbHYIO pa0OTy CTYACHTOB B TEYEHUE CEMECTPA.
AyIuTOpHAs CaMOCTOSTENbHAS paboTa OCYIIECTBISIETCS B ()OPME BBITIOJTHEHUS TECTOBBIX
3aJ]aHul, Keic-3a7ad, MHChbMEHHBIX IPOBEPOYHBIX padOT M0 JIUCIHMIUIMHE. AyYAUTOpHAs
caMmocTosiTeNbHas pabora obecriedeHa 0a30il TECTOBBIX MaTEpUANIOB, KeWcC-3ahay Mo pasjeam
JVCIIATUTAHBI.
BueaynutopHas camoctosiTenibHasi paboTa ocymiecTBisieTcs B hopmax:

— TMOATOTOBKH K YCTHBIM JIOKJIaJiaM (MUHU-BBICTYIUICHUSIM);

— TOJTrOTOBKA K 3amuTe pedepara;

— TOATOTOBKA K TPYNIIOBOMY OOCYKJICHHIO 110 TEMaM;

— TOATOTOBKA CTEHAOBBIX JIOKJIAJI0B U TIOCTEPOB;

— pa3paboTKa IPOEKTOB.

OC-1. CamocTosiTenbHast padoTa

[TpumepbI caMOCTOATENBHBIX PAdOT
MonenupoBaHue Kak METO]] TIO3HAHHS
OcHOBHBIE TPEOOBAHUS MOJICITH
MaremaTHuecKoe ¥ MIMUTAIIMOHHOE MOJICIIMPOBAHUE
Knaccugukaius marematndeckux Mozenei. TeopeTuieckue u SMITHUPHIECKUE MOJICITH
CBoiicTBa MaTEMaTUYECKUX MOJIENEN
CroxacTHyecKue U IeTepPMUHUPOBAHHBIE MOJICIIN
CraTrueckue U AMHAMHUYECKUE MOICIH

©ooNoORwdPE

CTaIII/IOHapHLIe 1 HECTALIMOHAPHBIC MOACIIN

[EEN
o

. DTampl MaTeMaTHYeCKOrO0 MOJEIHUPOBaHUS (OMpeJeNieHHe HCXOAHBIX MHOMKECTB,
CTPYKTYpHas M NapaMeTpudeckas UACHTUPUKALMS)

11. MogenupoBaHHe C UCIIOIB30BAHUEM SI3BIKOB IIPOrPAMMHUPOBAHMUS

12. YucneHnHoe MoaeIMpoBaHue

13. muTaiimoHHOE MOJICINPOBAaHHE

14. CraTtuctuueckoe MOJACIUPOBAHNE

15. MaremaTtnueckoe, anropuTMHIECKOE U TIPOTPAMMHOE OTTMCAHHST MOJICIH

16. MogenupoBanue metogoM Monte-Kapio

17. MonenupoBanue ¢pusznyeckux sBJeHUN U nporeccoB B cucreme Excel

18. MozaenupoBaHue ABMKEHHS Tela, OPOLIEHHOTO MO YIJIOM K TOPU30HTY

19. MogenupoBaHue cilydyaiiHbIX ITPOLIECCOB

20. MopenupoBaHue TBEP/IbIX TEI

21. ®du3nyeckoe U aHAJTMTUYECKOE MO/IETMPOBAHNE

OC-2. Tecr
TecT MO0 OCHOBHBIM TMOHSATHSAM JUCIUIUIMHBI, TIPUMEPHBI BapHAaHT BOMPOCOB TIPEJCTABICH B
dOC.
Jnsa camocmosmenbHoll ROO2ZOMOGKU K 3AHAMUAM N0 OUCHURIUHE PEKOMEHOYEM A
UCROJIb308AMb YUEOHO-MEMOOUUECKUE MAMEPUAITBL:

1. [{piranoB A.B., T'onyoxoB A.B. KomnbiorepHoe MojenupoBaHHE U JW3aiiH
UHPOPMALIMOHHON 00pa3oBaTeIbHOM Cpeabl: Y4eOHO-METOAWYECKHE PpEKOMEHIAUU IS
MarucTpaHTOB HampasiieHus noarotoBku «llenarornueckoe oopasosanue» / A.B.Ilpiranos, A.B.
["ontyOkoB. — YabsiHoBek: Yal'TlY, 2016.



5. IlpumepHble OLCHOYHbIE MATEepHAJbl [JIsi NPOBEeJCHUS] TeKYyIero KOHTPOJIA
yCIeBaeMOCTH U NPOMEKYTOYHOM aTTeCTAMHM 00y4aKoIIMXCsl 0 AUCHHILIHHE

Opranusanus ¥ NpoBeiecHUE aTTeCTAlMH CTYAEHTA

®I'OC BO B coorBercTBUM € HpuHLMIAMu bBonoHCKoOro mpouecca OpHUEHTHPOBAHbI
IPEUMYILIECTBEHHO HE Ha cooOlleHue oOyyaroleMycs KOMILIEKCa TEOPETUYECKUX 3HAHHUM, HO
Ha BBIPAOOTKY y OakamaBpa KOMIIETEHIIMH — JMHAMUYECKOr0 Habopa 3HaHWH, YMEHUI, HABBIKOB
U JINYHOCTHBIX KayecTB, KOTOPbIC IMO3BOJIAT BBIIYCKHHKY CTaThb KOHKYPEHTOCHOCOOHBIM Ha
PBIHKE TpyJia U YCIEIIHO NPO(ecCHOHAIBHO PEaTn30BbIBATHCS.

B npouecce ouenku 6akanaBpoB HEOOXOAUMO HCIOJIB3YIOTCS KaK TPAaIULMOHHbBIE, TaK U
WHHOBAI[MOHHBIC THMBI, BUIBI U (QOpMBI KOHTPOJsS. [IpH 3TOM MOCTENEHHO TpaIuIOHHBIE
CPEICTBAa COBEPLICHCTBYIOTCA B pYyCJIe KOMIIETEHTHOCTHOIO IIOJXO0Ja, 4 WHHOBAaLlMOHHBIE
CpecTBa alalTUPOBAHBI JJIs IOBCEMECTHOIO IPUMEHEHHUSI B POCCUNCKON BY30BCKOM IIPAKTHUKE.

Ileab npoBegeHHs aTTeCTAIIMM — IPOBEPKAa OCBOECHUs OOPa30BaTENBbHOW IPOTrPaMMBI
JUCHUTUTMHBI-IPAKTUKYMa 4epe3 CPOPMHUPOBAHHOCTH 00Pa30BaTEIbHBIX PE3yIbTATOB.

IIpomexyTouyHasi aTrecTalus OCYLIECTBISIETCA B KOHLE CEMECTpa M 3aBEPIIACT
U3Y4YEeHHUE JAMCLUMIUIMHBI, MOMOraeT OLEHUTh KpPYIHbIE COBOKYIHOCTH 3HaHUM W YMEHHUH,
(dbopMHpOBaHUE ONPEICIICHHBIX KOMIIETEHIIHH.

OuEeHOYHBIMU  CPEICTBAMU TEKYILIEro OLICHUBAHUS SIBJSIFOTCS: JOKJIAA, TECThl IO
TEOPETUYECKHM BONpOCaM JUCLUIUIMHBI, 3allUTa HpakTH4eckux pador u T1.1. KoHTposb
YCBOEHHUSI Marepuajga BeEIETCA peryjlsipHO B TEUEHHE BCETO CEMeCTpa Ha IPAKTHYECKHUX
(ceMHHApPCKUX, TA0OPATOPHBIX ) 3aHATHSIX.

No CPEJACTBA OLUIEHUBAHUA, OO6pazoBaTenbHbIC
n/n UCIOJIb3YEMbIE I TEKYIIETO OLCHUBAHUS pe3yJIbTaThl JUCLUIUINHBI
nokaszaressi QOpMHUPOBAaHUS KOMIIETEHLIUU
OueHovHbIe cpeACTBa A/ TeKYLIel OP-1

arTecTaluu Hcnons3yer MH(}OpPMaILMOHHO-
OC-1 BsicTyIuieHHE € JOKJIAJI0M I10 KOMMYHHKAIIUOHHBIE  TEXHOJIOTUH
pe3ysbTaTaM MNOAroTOBKHU pedepaTa npu MOMCKE HEO0XO0 MO
OC-2 Tect UH(GOPMALIUU B TIPOLIECCE PELICHHS
Pa3IMYHbIX KOMMYHHUKaTUBHBIX
O1neHoYHbIE CPEACTBA IS MPOMEKYTOUHOM | 33la4  HA  TOCYJapCTBEHHOM U

arrecranuu

MHOCTPAHHOM (-bIX) A3BIKaX

3a4eT (IK3aMeH)
OC-3 3auer B hopMe yCTHOTO coOeCeTOBaHUS

Onucanue OIEHOYHBIX CPEICTB M HEOOXOAUMOIo 00OpYyIOBaHHS (JEMOHCTPALIMOHHOTO
Mmarepuaia), a TaKXkKe MpoLeaAypbl U KpUTEpUU OLCHMBAHUS WHIUKATOPOB JIOCTUKEHUS
KOMIIETEHIIMH Ha pa3IMYHBIX 3Tanax ux (OpMHUpPOBaHMS B MPOIIECCE OCBOECHUS 00pa30BaTEIbHOMN
IporpaMMel  IpejactaBieHsl B (DOHAE OLIEGHOYHBIX CPEACTB JUIS  TEKYLIEro KOHTPOJSA
yCIIEBAaEMOCTH M MPOMEKYTOYHOM aTTeCTalluy MO AUCIUILINHE.

Mamepuanwi, ucnonv3yemole 014 MeKyuse20 KOHMPOJiaA YCneeaemocmu
o0yuarwuxca no Oucyunaune

Matepuansl 1)1 OpraHu3aliy TEKYIIEW aTTeCTalluy PEACTABIEHBI B 1.5 TPOrPaMMBI.

Mamepuansi, ucnonv3yemoie 01 RPOMEHCYMOYHO20 KOHMPOJIA YCREeeaeMoCcCmu
o0yuarwuxca no OucCyunIuHne

IIpuMepHBIii NepedYeHb BONPOCOB K 3a4eTy
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MopnenupoBaHue Kak METOJl TO3HAHUS

OcHOBHBIE TPEOOBAaHUS MOJEIH

Knaccugukarus BHIOB MOIETMPOBAHUS CHCTEM

Knaccugukanus maremarnyeckux mozeneil. Teopetudyecknue U SMIMPUIECKHE

MOJICIIN

5. CBolicTBa MaTeMaTHYECKUX MOJIEINE: MOJHOTA, TOYHOCTD, aIEKBATHOCTD

6. CBoiicTBa MaTEMaTUYECKUX MOJIEIIEH: SKOHOMUYHOCTh, pOOACTHOCTb,
MIPOIYKTUBHOCTb, HATJISITHOCTh

1. CroxacTH4ecKue U AeTePMUHUPOBAHHBIC MOJIEIN

8. CraTtuyeckye U TMHAMHUYECKHUE MOACIU

9. CranoHapHble 1 HECTAIIHOHAPHBIE MOJICTN

10. [TpuHIIUIIBI MOIETTUPOBAHUS: TPUHITUITEI KHPOPMAITMOHHOMN JOCTaTOYHOCTH,
OCYIIECTBUMOCTH, MHOKECTBEHHOCTH MOJIEJIeH

11. DTanbl KOMITBIOTEPHOTO MOJICITMPOBAaHUSI (MAaTEMAaTHIECKOE, aJITOPUTMUICCKOE 1
IPOrpPaMMHO€E OIIMCAHMSI MOJIEIIN )

12. JIuneitnple 1 HenMHEHbIe Moienu. JInHeapu3zanus mozaeneil. HenpepoiBHbIE,
JIMCKPETHBIE U CMEIIAHHBIE MOJICIIN

13. OCHOBHBIE TIPaBUJIa IIOCTPOCHHS MAaTEMAaTHUYCCKUX MOIeIIeH

14, HmwuTarmoHHOE MOACIUPOBAHUE

15. CTaTHCTHYECKOE MOJICITMPOBAHHE

16. Maremaruueckoe, aropuTMUUYECKOE U IPOrPAMMHOE ONTUCAHUS MOJIETH

17. MoaenupoBanue MmetogoM MonTe-Kapiio

18. MonenupoBanue GU3NYSCKUX SBIICHUHN U MPOIIECCOB B TAOIMYHBIX MTPOIIECCOpax
19. MonenupoBaHue IBHKEHUS Tela, OPOLICHHOTO MO YIJIOM K TOPU30HTY

20.  MopuenupoBaHUe CITy4alHBIX MPOIECCOB

21. MojenupoBaHue TBEPABIX TEI

B KOHIEC U3Yy4YCHUA JUCHUIIIIMHBI ITIOABOJATCA UTOI' pa60TI>I CTYACHTOB Ha JICKIUOHHBIX U
MPAKTUYCCKUX 3aAHATUAX ITYTEM CYMMUPOBAHUSA 3apa6OTaHHLIX 0aJllIoB B TCUCHUE ceMecTpa.

Kpurepun oneHuBanus 3HAHUH 00y4al0IIHMXCS 110 JMCIUAIIIHHE

Dopmuposanue 6ANILHO-PEUMUH060U OYeHKU pabombl 00YYaAIOUUXCSL

[Tocemenune PaGora Ha
[Tocewmenune
M MPAKTUYECKHUX | TPAKTUYCCKUX | 3a4eT
b (99005171 .
3aHATUN 3aHATHUAX
Pazb6amnoBka mo 2x1=2 10 x 1=10
224 Gainos 64 Gamna
3 BUJaM paboT 6au10B 0aJioB
cemectp | CymmapHbIi 4 Gariion Max 14 6annos 236 Gannos 300 GamnoB
Makc. oan max Max max

Kpumepuu oyenusanus pabomul obyuarowecocs no umozam cemecmpa

Ouenka bansl (3 3E)
«3aYTEHO» 151-300
«HE 3a4TECHO 150 u meHee

6. MeToanuyeckue yKazaHus 1JIsl 00y4AIOMMXCSI 10 OCBOEHHIO THCIHIJIHHbI




YcnemHoe u3ydeHne Kypca TpeOyeT OT 0O0yJarommxcsi TMOCEIICHHs JEKIUH, aKTUBHOU
paboThl Ha MPAKTUYECKUX 3aHATHUSAX, BBIMOJHEHMS] BCEX YUEOHBIX 3a/laHuM IpernojaBaTelid,
O3HAaKOMJICHHsI C OCHOBHOM U JIOIIOJIHUTEIILHOM JINTEPaTypOH.

3anuch JeKIuM — OJHa U3 (HOpM aKTUBHOM CaMOCTOSTENbHON paboThl 00yyarouuxcs,
Tpe6YIOH_[a$I HAaBBIKOB HW YMCHHUA KpaTKO, CXEMATUYHO, IMOCJICAOBATCIbHO W JIOTUYHO
¢buKkcHpoBaTh OCHOBHBIE MOJIOXKEHUS, BBIBOJIbI, 00001IeHNs, (OpMYIUPOBKU. B KOHIIE JeKkiuu
mpernojaBaTelib OCTaBsieT Bpemsl (5 MHHYT) Uil TOTO, 4YTOOBI OOydYarommecs WMeln
BO3MOXXHOCTbh 33]]aTh YTOUHSIOIIUE BOMPOCHI [0 U3y4yaeMoOMy MaTepuany. M3-3a HeqocTarouHoro
KOJIMYCCTBA ayJUTOPHBIX YaCOB HCKOTOPBIC TCEMbI HC YAACTCA OCBCTUTL B IIOJIHOM O6’b€Me,
MOSTOMY TpernojaBarelib, IO CBOEMY YCMOTPEHHUIO, HEKOTOphIE BOIPOCHl BBHIHOCHUT Ha
CaMOCTOATENILHYIO Pa0OTy CTYJEHTOB, PEKOMEHYS Ty WM MHYIO JuTeparypy. Kpome storo, mis
JYYIIEr0 OCBOGHUS MaTepualia M CHUCTEeMaTH3allMd 3HAHWK [0 AUCHUILIMHE, HE00XOIUMO
MOCTOSIHHO pa30HpaTh MaTepuaibl JICKIMHA 1O KOHCIEKTaM M y4eOHbIM mocoOusim. B ciyuae
HEOO0XOIMMOCTH 00paIaThCs K MPEro1aBaTeNto 3a KOHCYIbTal[uEH.

IMoaroToBKa K NPaKTHYECKUM 3aHATHSIM.

[Ipu MoAroToBKE K MPAKTUYECKUM 3aHATHSIM CTYIEHT JOJDKEH HU3YYUTh TEOPETUUECKUIT
MaTepHuaj 1o TeMe 3aHsTus (MCHOJIb30BaTh KOHCHEKT JIEKIMH, U3YyYUTh OCHOBHYIO JIUTEpaTypy,
O3HAKOMUTbCS C IOMIOTHUTEIBHOM JIUTEPaTypOl, IPU HEOOXOJMMOCTHU JAOMOIHUTH KOHCIEKT, JIeNast
B HEM COOTBETCTBYIOIIME 3allUCH W3 JIUTEPaTypHbIX MCTOYHHMKOB). B ciyyae 3arpyaHenuii,
BO3HHUKAIOIIUX IPH OCBOSGHHHM TEOPETUYECKOTO MaTepuana, CTYIEHTY clieayeT oOpaiarbes 3a
KOHCYJbTAIlMell K mpernogaBaTento. Mas Ha KOHCYJBTAIMIO, HEOOXOIMMO XOpPOIIO MpOIyMaTh
BOIPOCHI, KOTOpPBIE TPEOYIOT Pa3bICHEHHUS.

B naugaie IMPAKTUYCCKOT'O 3aHATHS PEIIOAaBaTC/Ib 3HAKOMHUT CTYACHTOB C TeMOﬁ, orjiamact
IUTaH TIPOBEICHUS 3aHATHSA, BbIIACT 33/aHus. B TeueHHe OTBEIEHHOTO BPEMEHU Ha BBINOIHEHHE
paboThI CTYICHT MOXKET OOpaTUTHCS K TPETIOIABATEIIO 32 KOHCYIbTAMEH WM Pa3bsiCHEHHAMH. B
KOHIIE 3aHSTHS MPOBOAUTCS IIPUEM BBITOJHEHHBIX 3a/IJaHU, cOOECeI0BaHUE CO CTYACHTOM.

Pe3y.HI)TaTI)I BBIIIOJIHCHUA IPAKTHUYCCKUX 3[[21HI/II>1 OLICHUBAIOTCs B 6aJIJIaX, B COOTBCTCTBHHU C
0aJUIbHO-PEUTHHIOBOM CHCTEMON YHHUBEPCHUTETA.

ILi1aHbI NPAKTHYECKHUX 3aHATHH

Tema 1. OcHOBHBIE TMOHSITHS MaTeMaTHYeCKOIo " KOMINbIOTEPHOT0
MO/1eJTUPOBAHHUS.

OcHoBHBIE  TpeOOBaHUS  MOJIENH,  MOJICIUPOBAHME KAk  METOJA  ITO3HaHMUS.
Martematuueckoe U WMUTAIMOHHOE MojenupoBaHue. CBOWCTBA MaTeMAaTUYECKUX MOJENeH:
MOJTHOTa, TOYHOCTh, aJCKBAaTHOCTh, 3KOHOMHUYHOCTH, POOACTHOCTh, MPOIYKTHUBHOCTH,
HarnsgHocTh. (CToXacTHYeCKWe U JIETEPMUHHUPOBAHHBIE, CTATUYECKHE W JIMHAMUYECKUE,
CTaIlMOHAPHBIC ¥ HeCTAIMOHAPHBIC MoieH. Kitaccupukanus MaTeMaTHIeCKIX MOJICIICH.

Tema 2. MoaeaunpoBanue (pu3n4eCKUX MPOIECCOB.

MonenupoBanue GU3MYECKUX SBICHHM B TaOIMYHOM TMPOLECCOPE U CUCTEMax
KOMIIBIOTEPHON MaTeMaTuku, MojaenupoBaHuE IBUKEHHS Teia, OpPOLIEHHOrO MOJ YIJIOM K
TOPU30HTY, MOJIETUPOBAHUE TBEPBIX TEIL.

Tema 3. KoMmnboTepHoe MoieIMpOBaHie B OMOJIOTHH.

KomnbroTepHble TEXHOJIOTMM B  OHOJOTMM, DKOJOTMM, KHHETHYECKHE MOJENH,
MOCTPOCHHE OMOXMMHUYECKHX MyTei, ['eHoMmHBI aHanmu3, MojaenupoBaHue MONMYJISLIUH,
[IpuMeHeHne MOIETMPOBAHUS B METULIMHE.

Tema 4. MoaeaupoBaHue cJIy4ailHbIX NIPOLECCOB.

OCHOBHbIE TIOHSATHSI CTAaTUCTUKU. YHCIEHHOE, HMMHUTALlMOHHOE, CTAaTUCTHUYECKOE
MOJIeJMpOBaHUE. DTaNbl KOMIIBIOTEPHOTO MOJIEIUPOBAHUS (MaTeMaTUYECKOE, allTOPUTMHUECKOE
U IporpaMMHOe omnucanus monaenu), Meron Monrte-Kapno. [IBwkeHue 4YacTHil B IOJE CO
CTOJIKHOBEHUSIMU



3AHSTHUE Ne 1. OcHOBHbBIE MOHATHS MATEMATHYECKOT0 M KOMIIBIOTEPHOT0
MO/eJIMPOBAHUS
1. OcHoBHBIE TPEOOBAHUS MOJICIIH.
2. MopenupoBaHue KaKk METO/ MO3HAHUS.
3. MaremaTuueckoe U UMHUTAIIUOHHOE MOJIETTUPOBAHUE.
OO0cyxeHre Ha MPAKTUYSCKOM 3aHITHH TE€M, BBIJICIICHHBIX Ha JICKIIHH.

BAHATUE Ne 2. OcHOBHble NOHSATHSIT MAaTEeMAaTHYeCKOT0 M KOMIBITEPHOIO

MO/1eJTMPOBAHMS
1. CpolicTBa MaTeMaTH4YECKUX MOJIETICH:

a) Ilomnora

b) Tounocts

C) AICKBAaTHOCTH

d) DKOHOMHYHOCTH

e) PobGactHOCTH

f) TIpomykTUBHOCTH

0) HarmsagaocTh

2. CroxacTHYECKHE U ACTCPMUHUPOBAHHBIC, CTATUYCCKHUEC U JUHAMUYCCKHUEC, CTAHIVNOHAPHLBIC

Y HECTaI[IOHAPHBIE MOJICIIH.
3. Kiaccudukanms mareMaTHUECKUX MOJIEIICH.
OO6cyxeHne Ha MPaKTUYECKOM 3aHSTHH TEM, BbIJICIIEHHBIX Ha JIEKLIUH.

3AHATHUE Ne 3. MoaeaupoBanune (pu3nvecKux mpoueccon
1. MogenupoBanue GU3NIECKUX SBICHUI B TAOIMYHOM IIPOIIECCOPE
2. MogenupoBaHue IBUKEHUS Tela, OPOLIEHHOTO O] YIJIOM K TOPU30HTY
3. MonenupoBaHue TBEP/BIX TEIN.

OO6cyxaeHne Ha MPAKTUYECKOM 3aHSATHH TEM, BbIJICJICHHBIX Ha JIEKLIUH.

3AHATHE Ne 4. KomnboTepHoe MOAeTHPOBaHUE B OMOJIOTHH
1. KowmmbroTepHbl€ TEXHOIOTHH B OMOJIOTUH, 3KOJIOTHH.
2. Kunernueckue Mopaenu
3. TMocrpoeHne OMOXMMUYECKHX ITyTEH
4. TeHOMHBIN aHANIM3
5. MogenupoBanue NOMyIsaIui
6. IlpuMeHeHHE MOJEIUPOBAHMS B MEAULIUHE.
OO6cyxaeHne Ha MPaKTHYECKOM 3aHSITHH TEM, BBIJICIIEHHBIX Ha JIEKIIHH.

3AHSATHUE Ne 5. MoaenupoBanue cjy4ailHbIX IPOLECCOB

1. OcHOBHBIE TOHSITHS CTATUCTHKHU.

2. UYwucreHHOE, UMUTAIIIOHHOE, CTATUCTHYECKOE MOJICIIMPOBAHHUE.
OO6cyxneHre Ha MPAaKTUYECKOM 3aHITHH TE€M, BBIJICTICHHBIX Ha JICKIIHH.

3AHSTHE Ne 6. MoaesmpoBaHue ci1y4aiiHbIX POLECCOB
1. Drtanbl KOMIBIOTEPHOTO MOJAEIUPOBAaHUSA (MaTeMaTHYecKoe, alrOPUTMHUECKOE
IIPOrpaMMHO€E OITMCaHUs MOZEIIN),
2. Merox Monte-Kapsio.
3. JIBWkeHHe 4acTuIl B 110JIe CO CTOJIKHOBEHUSIMU
O6CY)K)IGHI/I€ Ha MPAKTUYCCKOM 3aHATHUU TEM, BBIACICHHBIX Ha JICKIINH.

3AHSATHUE Ne 7. MoneanpoBaHue B cCTeMaX KOMNbIOTEPHOII MaTeMAaTHKHU
1. Tlpunuumst padotsl B Maple

u



2. Pabota Hang xeiicom «MoaenupoBaHUe TBUKCHHS 00bEKTa
OO0cyX/IeHHEe Ha MPAKTHYCCKOM 3aHATHH TEM, BBIJICIICHHBIX Ha JICKITHH.

3AHSITHUE Ne 8. MoneiupoBaHue B CHCTEeMaX KOMIILIOTEPHOH MaTeMaTHKH
1. Tlpunuuns padotsl B Matlab
2. PaGota Hajg kelficom «MoJenupoBaHHe CUCTEMbI BEHTUIISIINI
OO0cyx1eHre Ha IPaKTUYECKOM 3aHATHH TE€M, BbIJIEIICHHBIX Ha JIEKIIUU

3AHSATHUE Ne 9. MoneanpoBaHue B CHCTeMaX KOMIIBIOTEPHOI MATeMaTUKH

1. CBoGoaHbIe CHCTEMbI KOMITBIOTEPHON MaTeMaTHKH
2. Online cpencTBa MOAECTUPOBAHHUS
OOcyxIeHre Ha TPAKTHYECKOM 3aHSATHH TEM, BBIICIICHHBIX Ha JICKIIUH

3AHSATHUE Ne 10. KomnbroTepHoe MoJeJIMPOBAHNE KAK CPeICTBO 00y4eHH
1. Mecro camocTosaTenbHOM paboThl B IPO(hecCHOHATBHON IOJrOTOBKE CTY/IEHTOB BY3a.
2. llemarormueckue yCJIOBHSA HCIIOJIB30BAHMS KOMITBIOTEPHOTO MOJICIUPOBAHUS ISt
Pa3BUTHS CAMOCTOSITEIILHON TIO3HABATEIBbHOU ESTEIIbHOCTH CTY/IEHTOB BY3a.
3. Mertoauka UCIOIb30BAHUS KOMIIBIOTEPHOTO MO/IEITMPOBAHUS.
OO6cyx1eHre Ha MPAaKTUYECKOM 3aHSITHH TE€M, BbIJIEJICHHbBIX Ha JIEKIUU

7. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOW yueOHOH JuTepaTypsbl, UHTepHET-pecypcoB,
HEeO0XOAUMBIX [IJIf OCBOCHHSI JUCIHUNIMHBI

OcHoBHas1 IMTepaTypa
I'youna, T.H. YueOHO-MeTOAMYECKOE MOCOOME MO JAUCHUIUIMHE «KOMITBIOTEPHOE MOJCIUPOBAHUCY :
yuebnoe mocobue / T.H. I'ybuna, N.H. Tapoa ; Enenkuii rocynapcTBeHHbIl yHUBEpCcUTET M. M.A.
Bynuna, MunnctepctBo o06pazoBanus Poccuiickoit @enepanuu. - Enent : EI'Y um. U.A. byrnna, 2004.
- 155 ¢ -  bubmwmorp. B kH. ; To ke [OnekrponHsli pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=272142
Kommneroreproe monenuposanue. JlaboparopHslii npaktukyM : yueOHoe nocodue / T.1O. Tepexos, 1.H.
Taposa, E.A. Cy3nansckas, O.H. Macuna ; Eneuxuil rocygapcTBEHHBIH yHMBEpCUTET MMeHH M.A.
Bynunna, MunucrepctBo obpazoBanust 1 Haykun PD, denepansHoe areHTCTBO 10 0OpazoBanuio PO. -
Enen : Eneuxwuit rocynapcrBenHsiii yuusepcutet uMm U.A. bynuna, 2007. - 207 ¢. - bubnuorp. B KH. -
ISBN 5-89144-777-0 ; To xKe [OnexTpoHHbII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=272333
l'opnun, B.A. MaremaTnka, KOMIBIOTEpP, NMPOTHO3 TOTOJBI M JpYyrHe CIEHApHH MaTeMaTH4ecKon
¢m3ukn : yueOHOe mocooue / B.A. I'opaun. - M. : ®usmariurt, 2010. - 734 c. - ISBN 978-5-9221-1130-
0 ; To xe [AnexrponHbIit pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=76682
JonoiHUTeIbHAS JIUTepaTypa
UzromoB, A.A. KoMrmbloTepHble TEXHOIOTMM B HayKe W 0OpazoBaHWM : y4yeOHoe mocoome / A.A.
Uzromos, B.II. KomyOunckuit ; MuHucTepcTBo 0oOpa3zoBaHust u Hayku Poccuiickoit deneparum,
Tomckuit I'ocynapctBennsiii YauBepcuter Cuctem Ympasienus u Paanosnextponuku (TYCVYP). -
Tomck : Oms Kowmrenrt, 2012. - 150 c¢. : wmm.,radm., cxem. - ISBN 978-5-4332-0024-1 ; To xe
[DnexTponnbIil pecypce]. - URL:http://biblioclub.ru/index.php?page=book&id=208648
Banaun, K. B. MaremaTuueckoe mnporpaMMupoBaHue [DeKTpoHHbIM pecypc] : YueOnuk / K. B.
Banaun, H. A. Bpeisranos, A. B. Pykocyes; [Tox oo, pea. a.3.H., npod. K. B. bainuna. - 2-¢ u3a. - M.
Uznarenscko-Toprosas kopnopauus «Jamkos u K°», 2013. - 220 c. ; [DaexTponHslii pecypc]. - URL:
http://znanium.com/catalog.php?item=bookinfo&book=415097
Humepnem-pecypcot
—  https://www.intuit.ru — HanmoHa bHBINA OTKPBITHIA YHHBEPCUTET



JIuct cornacosauita paboyeii nporpaMssl
yucOHO# aHcuMmHs! (NpaKTHK)

Hanpasacane noaroroskn: 44.04.01 Iexarornyeckoe obpaszosanue
Ipoduas: Mpropurernnic nanpasacius naysu B Guindeckom odpasonannn
Pabouan nporpamma Komnswrepuoe mojeauposanne 8 oGpaosannn

Cocrasurean: AB. Hpiranos - Yiasanoscx: Yal'lly, 2023,

[Tporpamuva cocrasicHa ¢ yyeroM (JeACPANBLHOrO TrOCYAAPCTBCHHOIO
00pa30oBaTe/IbHOrO CTAHJAPTA  BBICWIEr0 OOpajoBawMs MO  HAMPABICHHIO
noaroroskut  44.04.01 IMeaaroruueckoe oGpazosanne, npoduas [IpropireTinie
HanpamacHHa  Haykn B QuandeckoM  o0pazomaMing,  YTBEPKIAEHHOrO
Munncrepersom oOpasosanns #  nayku Poccuiickoil ®denepaumu, u B
COOTBCTCTBHH C YHCOHBIM M113HOM,

J
]

Cocranurenn " Uy A.B. Llsiranos (noanucs)

Pabouas nporpaMMa yfeOHON JHCUHIUIMHB! (MPAKTHKK) 0100peHa Ha 3acelaHHy
kadeaps! Beicmie MaTemaTuky «23» mas 2023r., nporokon Ne 10
3aseyromui xacbez?(l}ﬁ

W.B. Cronsposa 23 05 2%
odmuce pacucchponia nodnucy dama

PaGouas nporpamizv yyeOHOH ucOMNIMHEBl  (MPaKTHKH) COrjlacoBasa ¢
Oubnmorexoh V
Cotpyanuk 6ubinmnorexn

ad/ 10.5. Mapcaxosa 4 0523
auwnan nbinwce poclngdipoeca nodnuey dama

IporpamMma paccMOTpeHa ¥ 000peHa Ha 3aceJaHHH YHMEeHOro copera (akynsreTa
(HINKO-MATEMATHYECKOrO ¥ TeXHoorH4Yeckoro obpasosanus "26" mas 2023 r.,
nporokon Ne 5

[lpencenarens ydeHoro cosera (QaxkynpTera (HIMKO-MATEMaTHYECKOTO # -
TEXHOJIOMHYECKOro 00pasosaHns

LD bt E.M. I'pomosa 260635
NG NOITCH PACULGPOTRG HOORUCY o
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