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Mporpamma gucumnnuHel "MaTtematmyeckoe mogenuposaHue reopuanydeckmx npoueccos”; 03.04.03 "Paguoduauka”.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM
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Mporpamma gucumnnuHel "MaTtematmyeckoe mogenuposaHue reopuanydeckmx npoueccos”; 03.04.03 "Paguoduauka”.

Mporpammy omcuunnnHbl paspaboTan(a)(n) LouUeHT, K.H. (poueHT) Hacbipos N.A. (Kadherpa paanoanekTpoHuku, Beiclwas
WwKona Knbeptnsnyeckx CUCTEM 1 NPUKNAAHOR anekTpoHmukN), Igor.Nasyrov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
Orik-3 CnocobHoCTb K cBOOGOAHOMY BNaLEHMI0 3HAHUSIMU cPyHOaMEHTalbHbIX pa3aenos
ChV3UKN 1 PaaNOPU3NKIN, HEOBXOAUMBIX LS PEWEHUS HAYYHO-UCCNELOBATENbCKMNX
3anau
MK-1 CnocobHOCTb NCMONb30BaTh B CBOEN HAY4YHO-UCCNEn0BaTENIbCKOW AeSTENbHOCTM

3HaHVE COBPEMEHHbIX MPO6IEM U HOBEWLWNX AOCTUXEHMWA (OU3UKM 1 Paanocnanki

MNK-4 CnocobHOCTb BHEAPATb pe3ybTaTthl MPUKNALHbIX HAYYHbIX UCCNeaoBaHUl B
nepcnekTBHbIE NPMBOPDI, YCTPOWCTBA Y CUCTEMbI, OCHOBAHHbIE Ha
kone6aTtenbHO-BONHOBbIX MPUHLMNAX (PYHKLIMOHNPOBAHUS

MK-5 CnocobHOCTb OnMchiBaTb HOBbIE METOAMKM VIH)KeHepHO-TeXHOJ'IOFI/I'-IeCKOI7I
0eATEeNIbHOCTU

Obyqarowmincs, OCBOVBWNIA AUCLUANANHY (MOSY/b):
LonxeH neMoOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!
NMOCTPOEHNS YNCNIEHHBIX MOAENEN N NPOBEAEHUS PACHETOB re0U3NYECKNX NPOLECCOB;

2. Mecto gucuunnuHbl (Moayns) B ctpyktype OMOM BO

LaHHas oncuunnuHa (Mogynb) BkatoveHa B pasgen "B1.B.0 .6 OucumnamHel (Mogynm)" OCHOBHOW MPOdeCCOoHanbHOM
obpaszoBartenbHoit nporpammel 03.04.03 "Paguocmnsmvka (Pagnodmanyeckme Metoabl No 06nacTsm NnpuMeHeHus)" n
OTHOCUTCS K 0653aTENbHBIM ANCLUMVHAM.

OcBauBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMJIUHDI (MO,IJ,ynSl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimnyecTtBa 4acoB, BblAeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaM y4ebHbIX 3aHATUN) U HA CaMOCTOSITENbHYIO
paboty obyuarowmxcs

O6was TpynoeEMKOCTb AUCLIMINNHBI COCTaBASET 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHas paboTa - 28 4aca(oB), B TOM yucne nekuuu - 14 yaca(oB), NpakTMyeckne 3aHsTus - 14 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTositenbHas paboTta - 80 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: 3a4€eT BO 2 CEMECTpE.

4. CopepxaHue AUCLUNANHBI (MOAYNS), CTPYKTYpUpOBaHHOEe No TeMaM (pa3paenam) ¢ ykadaHMeM OTBeAEHHOro Ha
HUX KONMYeCTBa aKkageMU4yeckux 4acoB U BUAOB yYe6HbIX 3aHATUIA

4.1 CTpyKTypa 1 TemMaTM4yeckui niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl NO AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOM paboThbl,
Pa3penbl aMcuunavHbl / X TPYDOEMKOCTb CamocTtosiTenbHas
N Monyns Cemectp (B yacax) pa6orta
MpakTuyeckuellabopatopHble
flekuuu 3aHATUSA paboTbl
Tema 1. lNoHsaTe Mooenn n
1.|MogenmpoBaHns. BolumcnutenbHbli 2 2 0 0 8
SKCMNEepPUMEHT
5 Tema 2. MeTtogpl guckpetusaumm 5 5 5 0 8
‘lypaBHEHMI B 4ACTHBIX MPOV3BOOHbIX.
3.[Tema 3. Tunbl cxem. 2 2 2 0 8
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Buabl n yachbl
KOHTaKTHOM paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA paboTbl
Tema 4. PeweHne pasHOCTHbIX
4. ypaBHEHWI. 2 2 4 0 16
6.[Tema 6. 'paHn4HbIE yCROBUS 2 2 4 0 16
Tema 7. PagHocTHasa cxema ons
ofHOMepHoro napabonmyeckoro
/. ypaBHEHUSA C NepeMeHHbIMU 2 2 2 0 16
KoadppuLmeHTamm
Tema 8. CBolicTBa pasHOCTHbIX
8. yDPaBHEHMIA 2 2 0 0 8
Ntoro 14 14 0 80

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)
Tema 1. NMoHATUE MOAENU U MOAENUPOBAHUA. BbluncnuTenbHbIA 3KCNEPUMEHT

dunsnyeckoe mMogennposaHue. OcCHOBHbIE MOHATUSA MATEMATNYECKOrO mMogennpoBaHus. an/IHLI,I/II'IbI NOCTPOEHUA
maremartmnyeckmx moaenen. BoluncnutenbHblia 3KCMNEepPUMEHT.

Tema 2. MeTtoab! AuckKkpetusaumm ypaBHeva B YaCTHbIX MPOU3BOOHbIX.

,D,I/ICerTI/IBaLI,I/Iﬂ Nno NPOCTpPaHCTBY, OANCKPETMU3auns No BpeMEHN. nOFpeLIJHOCTI/I OncKpeTnsaunn. YcTonumeocTtb
YNCNEeHHOro anropnTMma. Ycnosue KypaHTa. Twvnbl ceTok: 6J'IO‘-IHO-LI,eHTpI/IpOBaHHaﬂ n C pacnpeneneHHbIMn y3namn.

Tema 3. Tunbl cxem.

SIBHbIE CXeMbl, HesiBHble. Cxema KpaHka-Hukonca. MIHTerpo-mHTepnonsaumoHHbI MeTo4 NOCTPOEHUS pa3Horo
ypaBHeHuUs.

Tema 4. PellieHne pa3HOCTHbIX ypaBHEHUNA.

MeTon NpOroHKW. YCnoBusi CyWwecTBOBaHUS 1 € ANHCTBEHHOCTMN PELIEHNSI CUCTEMbI. YCNOBKS YCTONYMBOCTM cyeTa Mo
PEKYPPEHTHBLIM (DOPMyNaMm.

V]TepaLl,I/IOHHbIe MeTOoObl pelweHns.

Tema 6. 'paHnYHbIe ycnosusi
PasHoCTHble KpaeBble ycnoBms siBHble U HesiBHble. MeTon (OUKTMBHbBIX TOYEK.

Tema 7. PasHOCTHas cxema ons OOHOMepHOoro napa60nuqecxoro ypaBHeHuUs1 ¢ nepeMeHHbIMU Ko3adhdpuumneHTamm

CBoIiCcTBO TPaHCNOPTUBHOCTN. CsoiictBO KOHCEepBaTUBHOCTN. rlpe,EI,CTaBJ'IeHI/Ie KOHBEKTUBHbIX YNEeHOB ypaBHEHUA.

Tema 8. CBonCTBa Pa3HOCTHbIX YPpaBHEHUNA
MpoBepka crocoba TPaHCMOPTUBHOCTW NPY Pa3NUYHbIX HOPMax 3anncy KOHBEKTUBHOIO YieHa.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns 41 CaMOCTOSITeNIbHOWU paboTbl 06y4aloLLLUXCS MO
AucuUnInHe (MOayIHo)

CamocTosiTenbHas paboTta obyyatowmxcst BbIMONHSAETCS Mo 3a4aHWI0 U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HeNoCcpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO paboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYO caMocToaTeNbHyto paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BKJ/IOYAET KakK MONHOCTbIO CaMOCTOATENIbHOE OCBOEHME OTLAENbHbIX TEM (Pasfenos) ANCUUMAMHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavBaeMbIX BO BpEMS ayAUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0byyatolmecs YuTaT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBNneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO ANCLMIINHE.
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OpraHunzauus camMocTosTenbHol paboTbl 06y4arolWmxcst pernameHTpyeTcs HOpMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCaMU, BKNIOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AeSTeNbHOCTM Mo 06pasoBaTebHbIM NPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (yTBepXaeH
npukasom MuHucTepctea obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTtaB heaepanbHoro rocyapCTBeHHOr0 aBTOHOMHOIro 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTpeHHero pacnopsnka eanepansHOro rocyAapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTeNnbHOro yypexXaeHns
BbICLIEro npodpeccmoHansHoro obpasosarust "KazaHckuii (Mpusonxckuii) doeaepansHbllii yHuBepcmTeT"

JNNokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonXCcKoro) doeaepanbHOro yHmBepcuteTa

"BAHT" Cepus: Matematuyeckoe MmogennpoBaHme omam4eckux npoLeccos -
http://www.vniief.ru/wps/wcm/connect/vniief/site/publications/mathmodel/

MogenuposaHue cunsndeckmx npoueccos - http://www.hintfox.com/article/modelirovanie-fizicheskih-protsessov.html

6. dOoHA OLEeHOYHbIX CPeACcTB MO AUCUUNIuHe (MOOYNI0)

DOH[ OLIEHOYHbIX CPeaCTB Mo AUCUMUNINHE (MOOYMI0) BKOYAET OLEHOYHbIE MaTepuanbl, HanpasneHHble Ha MPOBEPKY
OCBOEHUS KOMMETEHLIWIA, B TOM YMCNE 3HAHWUIA, YMEHUIA U HaBblKoB. POHA OLLEHOYHbIX CPEdCTB BK/HOYaET OLEHOUYHbIe
CpencTBa TEKyLEero KOHTPOMS 1 OLEHOYHbIe CPECTBa NPOMEXYTOUYHOM aTTecTaLlum.

B dpoHIe oLeHOYHbIX CPeacTB COAePXUTCS cneayiolas HgpopMaums:

- COOTBETCTBME KOMMETEHLUIA NNaHMPYEMBbIM pe3ynibTataM 06y4eHus o SUCLUMNIMHE (MOLYNio);

- KpUTEPUM OLIEHNBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (POPMUPOBAHMS OLEHKM MO ANCUUMNVHE (MOZYNIO);

- onucaHve nopsiaka NpUMeHeHUs U NpoLeaypbl OLEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpeacTBea;
- KPUTEPVM OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNoYas TpeboBaHus, NpeabsBhsieMble K OeACTBUSAM 00yyalowwmxcs,
LEMOHCTPMPYEMbIM pesynbTataM, 3afaHus pas3nuyHbIX TUMOB.

DOHL OLIEHOYHbIX CPEACTB MO ANCUMMNINHE HaxoauTcs B MpunoxeHun 1 kK nporpamme AUCLUNAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANl OCBOEHUSI AUCLUN/INHBI (MOAYNS)

OcBoeHue gucumnauHbl (MOaynsi) npegnonaraeT M3y4eHne OCHOBHOW 1 LOMONHUTENbHOW y4ebHOM nuTepatypbil.
Nutepatypa MoxeT BbITb AOCTYyMHA 0by4atowmnMcsl B OAHOM U3 OBYX BapUaHTOB (60 B 060MX N3 HIX):

- B 3NIEKTPOHHOM BUIE - YePe3 3NEeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKnto4eHHbIX KDY norosopos ¢
npasoobnanatensmu;

- B neyaTHoM Buge - B HayuHon 6ubnunoteke um. H.W. Nlobayesckoro. Obyyatowmecs nonyyqaroT yuebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTenbckum 6uneTam B COOTBETCTBUU C NpaBunamu nonb3osaHus HayyHol 6ubnmoTekoi.

ONeKTPOHHbIE U3AAHNS AOCTYMHbI AMCTAHLMOHHO M3 NtoBOI TOYKM NpY BBEAEHMM 0BYYatoLLMMCS CBOErO NIOrMHA 1 Napons
OT Nn4Horo kabnHeTa B cucTeme "ONeKTPOoHHbIN yHuBepcuteT". MNpu Ncnonb3oBaHUM NevaTHbIX N3aaHnin GubnnoTeyHblin
ooHA, AonmKeH ObITb YKOMMIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydvatowmxcs no ProC 3++ - He
meHee 0,25 sk3eMnnsapa) Kaxnoro u3 n3gaHnin OCHOBHOWM nuTepaTypbl U He MeHee 0,25 sk3emnngapa AONONHUTENbHON
nmMTepaTypbl Ha Kaxaoro obydyarowerocs n3 yucna nuu, 0LHOBPEMEHHO OCBaUBAIOWMNX AAHHYIO AUCLMMINHY.

MepeyeHb OCHOBHOM 1 BOMNONHUTENBHON Y4ebHOM nuTepaTypbl, HEOBXOAMMO 41 OCBOEHWUS AMCUMNANHBI (MOOYNS),
HaxoguTcs B MpunoxeHnn 2 k paboyeit nporpamMme aucumnnmHbl. OH NOANEXMT OBHOBAEHMIO NMPU N3MEHEHNM YCNIOBUIA
norosopoB KDY ¢ npasoobnanatensimu 3NeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNN KOMMNEKTOBAHUS (OOHA0B HayuHow
6rbnnotekn KPY.

8. NepeyeHb pecypcoB UHGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUS OUCLUMNUHBI (MOOYNS)

mMaTeM. sHUMKnoneans -
http://dic.academic.ru/dic.nsf/enc_mathematics/4620/%D0%A0%D0%90%D0%97%D0%9D%D0%9E % D0%A1%D0%A2%D0%

matnab - http://matlab.exponenta.ru/forum/
cant mexmata HOdY - http://www.mmcs.sfedu.ru/docmanupload/cat_view/16----/115--

YCTOMNYMBOCTb PA3HOCTHbIX CXEM -
http://dic.academic.ru/dic.nsf/enc_mathematics/5803/%D0%A3%D0%A1%D0%A2%D0%9E%D0%99%D0%A7%D0%98%D0%
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dopyM nporpaMMucToB - http://forum.vingrad.ru/forum/topic-342290/0.html

9. MeToguyeckme ykasaHus gisi 06y4aroLLLUXCA MO OCBOEHUIO AUCLUMNIUHBI (MOAYNS)

Bup, pa6ot MeTtoauuyeckue peKoMeHpaLmm

nekumu Mpwv n3ydeHnn n npopaboTke TEOPETNYECKOro Matepuana ons CTyAeHTOB HeoOX0AMMO:

- NMOBTOPUTb 3aKOHCTNEKTUPOBAHHbI Ha NEKLIVOHHOM 3aHATUM Matepuan v AOMONIHATb ero C y4eToM
PEeKOMEeHO0BaHHOM NO AaHHON TeMe nuTepaTypsbl;

- NMPU CaMOCTOATENIbHOM U3YYEHUW TEOPETUHECKON TeMbl CAENAaTb KOHCMEKT, UCMOMb3ys
peKoMeHA0BaHHbIe B y4ebHO NporpamMme nuTepaTtypHble Y UHTEPHET UCTOYHUKMW;

- OTBETUTb Ha KOHTPOJbHbIE BOMPOCHI MO TEMAM 1 pasfenam OUCUMMIVHDI.

npakTnyeckue | NlabopaTopHble paboTbl NPOBOAATCS C LIENbIO YrnyBneHns u 3akpenneHust 3HaHUiA, NofyYeHHbIX Ha
3aHATNA NEKLMSIX U B NPOLLECCE CAMOCTOSTENBHOM paboThl Had y4EBHOW U HAyYHOW NUTEPATYPOA.

Mpwu noarotoeke k nabopatopHoli paboTe cTyaeHTaM HeobXxoOMMO:

- U3Y4YNTb, MOBTOPUTb TEOPETUYECKUI MaTepuan no 3agaHHon Teme;

- U3yunTtb MaTepuanbl nabopatopHoi paboTbl MO 3aKaHHON Teme, yaensis 0coboe BHAMAHUE

pac4eTHbIM (PopMynaM;

- NPW BbINOMIHEHMWN PacCHeTHbIX 3a4aHNIA, U3Y4nTb, MOBTOPUTb TUMOBbIE 3a4aHWNS, BbINOMHAEMbIE B

ayaomTopun.

camocTtos- | CamocTosiTenbHas paboTta CTyAeHTOB BKIOYaeT NOAroTOBKY K YCTHOMY onpocy. [ns 8Toro cTyaeHT
TenbHas 13y4aeT NeKLUMM, OCHOBHYIO 1 LOMONHUTENbHYIO NUTepaTypy, Nnybnmkaumm, MHGopMaumio 13
paboTa NHTepHeT-pecypcos.
AP EeKTNBHOCTb MOArOTOBKM CTYAEHTOB 3aBICUT OT Ka4ecTBa 03HAKOM/IEHUSI C PEKOMEHA0BaHHOIA
nutepaTtypoii. [ns NoAroToBKM K YyCTHOMY OMPOCY CTyAEHTY HeOBX0AMMO 03HAKOMUTLCS C
MaTepuasnom, NoCcBsILEHHbIM N3y4aeMoli TeMe B y4eOHUKe UK Opyrovi peKOMeH4O0BaHHOW NuTepatype,
3anuncsx ¢ NEKUMOHHOro 3aHATUS. Pa3BepHyTbin OTBET AONXEH CNefoBaTh ONpeaeneHHON Norvike 1
MocnefoBaTeNbHOCTM N3MOXEHNS, COCTOSATb U3 MHOTUX MPEANOXEHWUI, cofepXaTb LOBOAbI U
BbIBOAbI.
KpuTepum oLeHKN: OLEHKM CTyAeHTOB ByayT 3aBUCETb OT MOMHOTbI OTBETOB HA BOMPOCHI, YPOBHS
HAYUTAHHOCTW, HANNYUS YOeaNTENbHbIX (DAKTOB U apryMEHTOB, NIOTVIKU U3NOXEHWS, A3biKa 1 CTUNS,
rny6vHbl aHanM3a NCTOYHUKOB.
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Bup pabot MeTtoaunyeckue pekomeHaauum

3ayet 0TOBUTbLCS K 3a4eTy HeoHX0AMMO NOCNeoBaTeNbHO, C Y4eTOM KOHTPO/bHbIX BOMPOCOB,
paspaboTaHHbIX NpenoaaBatenem kadpeapsl. CHayana cnemnyet onpeaenuTs MECTO KaX0ro
KOHTPO/NbHOro BONPOCa B COOTBETCTBYIOIWEM pasnene TeMbl y4eOHOM NporpaMmsl, a 3aTem
BHMMATENbHO NPOYUTATh U OCMBICIIUTL PEKOMEHI0BaHHbIe Hay4Hble paboTbl, COOTBETCTBYOWME
pasaenbl PeKOMeHI0BaHHbIX y4ebHUKOB. MNpy 3TOM NnonesHo aenatb KpaTkue BbINMUCKMN 1 3aMeTKU.
PaboTy Hag TeMoii MOXHO CYMTaTb 3aBEepPLIEHHO, ECNN Bbl CMOXETe OTBETUTb Ha BCe KOHTPO/bHbIe
BOMPOCHI 1 AaTb onpeaeneHne NoHATUIA Mo n3y4aemon Teme.

Lns obecrnevyeHns NONHOTLI OTBETA HA KOHTPO/bHbLIE BOMPOCHI 1 NyYlIero 3anoMUHaHMs
TeopeTNYecKoro MaTepuana PeKkoMeHIyeTcs CoCcTaBNsaTb NaH OTBETa Ha KOHTPOMbHBIV BOMPOC. IT0
MO3BOMNT COKOHOMUTL BpeMs NSl MOArOTOBKM HEMOCPEACTBEHHO Nepe 9K3aMeHOM 3a cyeT
obpalleHns He K nuTepaType, a K CBOUM 3arincsm.

Mpu NnoaroToeke He0OXOAMMO BbISIBNSATL HAaMboNee CNoXHble, ANCKYCCMOHHbLIE BOMPOChHI, C TeM, YTOObI
obcyouTb X ¢ NpenoasaTteneM Ha 0030PHbIX NTEKUMSIX U KOHCYNbTaumsix. Henb3asi orpaHmM4neath
MOAroTOBKY K 3K3aMeHy MPOCTbIM NMOBTOPEHUEM U3y4YeHHOro Matepuana. Heobxoaumo yrnybuts u
pacwmpuTb paHee NpuobpeTeHHble 3HaHNS 3a CYET HOBbIX UAE U NONOXEHWA.

PesynbTat no coade 3a4eta o6bsBNSETCA CTyAeHTaM, BHOCUTCS B 9K3aMeHALVOHHYIO BEIOMOCTb.
HeszaueT npocTaBnsieTcsi ToNnbko B BEAOMOCTU.

Mpu nonyyeHMN He3adYeTa NOBTOPHAsS cllaya OCYLECTBNSIeTCS B Apyrie OHW, yCTaHOBNEHHbIe
[leKkaHaToM. 3a4eT BbICTaBNAOT, €CNN CTYAEHT YCBOWUN Y4ebHbIli Matepuan, ucyepnbliBatoLle,
NIOrM4eckm, rpaMoTHO U3NOXIMB ero, NokKasan 3HaHus crneumansHOn NuTepaTypbl, He OonycKar
CYLLECTBEHHbIX HETOYHOCTEN, a TakXe NpaBubHO MPUMEHSIN NMOHSATUIAHLINA annapar.

0TOBUTbLCS K 3a4eTy HEoHX0AMMO NOCNeoBaTeNbHO, C Y4ETOM KOHTPO/bHbIX BOMPOCOB,
paspaboTaHHbIX NpenoaaBatenem kadpeapsl. CHayana cnemnyet onpeaenuTs MECTO KaXOro
KOHTPO/NbHOro BONPOCa B COOTBETCTBYIOIWEM pasnene TeMbl y4eOHOM NporpaMmsbl, a 3aTem
BHMMATE/NbHO NPOYUTATh U OCMBICIIUTL PEKOMEHI0BaHHbIe Hay4Hble paboTbl, COOTBETCTBYOWME
pasaenbl PeKOMeHI0BaHHbIX y4ebHUKOB. MNpy 3TOM NnonesHo aenatb KpaTkue BbINMUCKM 1 3aMeTKU.
PaboTy Hag TeMoii MOXHO CYMTaTb 3aBEepPLIEHHO, ECNN Bbl CMOXETe OTBETUTb Ha BCe KOHTPO/bHbIE
BOMPOCHI 1 AaTb onpeaeneHne NoHATUIA Mo n3y4aemon Teme.

Lns obecrnevyeHns NONHOTLI OTBETA HA KOHTPO/bHbIE BOMPOCHI 1 NyYllero 3anoMUHaHMs
TeopeTNYecKoro MaTepunana PeKkoMeHIyeTcs CoCcTaBNsaTb NaH OTBETa Ha KOHTPOMbHBIV BOMPOC. IT0
MO3BOMNT CIKOHOMUTL BPEMS ISt NOArOTOBKM

10. NMepeuyeHb MHCGOPMALLMOHHBIX TEXHOJOIMM, UCMOJNb3YEeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepedeHb NporpaMMHoOro obecneyeHnst U MHGOOPMaLMOHHDBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
LUCUMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NPOrpaMMHOro obecrneyeHns n MHGOPMALIMOHHBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyeit nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue maTtepuanbHO-TEXHUYECKOM 6a3bl, HEO6XOAUMOW ANs OCYLLECTB/IEHUS OOpa3oBaTenbHOro
npouecca no aucuunnuHe (Moayno)

MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOMO NpoLecca no LUCLUMIMHE (MOLYNio) BKIOYAET B cebs
cnepytowme KOMMOHEHTbI:

MoMelueHnst ons caMoCcToATENbHOM paboThl 0ByYaoWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoOK Mebenbto (CToNbl 1
CTYNbsl) N OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUS K ceTu "MIHTepHeT" n obecneyeHrem
[lOCTyNa B 3NEKTPOHHYI0 MHADOpMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamMTopun 4Nis KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbioTep 1 NpyHTEp Ona pacneyaTku pasgarovyHbix MaTtepuanos.

KomnbtoTepHbIii knacc.

12. CpencrtBa apanTtauum npenogaBaHUsl AUCLUMN/IMHBI K NOTPe6HOCTAM 06y4YaloLLuxcsi MHBaNUA0B U AL, C
orpaHu4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpwn HeobxonmMMocTy B 0BpasoBaTenbHOM NPOLECCE NPUMEHSIIOTCS Cneayowmne MeToabl U TexHonorum, obneryaiolume
BOCMPUSATHE MHGOPMALIMM 0BYYAWUMICS MHBANULAMW U IMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- CO3[aHvie TEeKCTOBOW Bepcum NMio6Oro HETEKCTOBOMO KOHTEHTA [/1S €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHbIE POPMbI, yO06HbIe ANS Pa3nnyHbIX Nofb3oBaTenei;

- CO3[aH1e KOHTEHTA, KOTOPbI/ MOXHO NPeACTaBUTb B Pa3nnyHbIX Buaax 6e3 notepn AaHHbIX Unu CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MaclWTabupoBaHus TekcTa U nsobpaxeHuii 63 notepm kadecTea, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;
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- co30aHne BO3MOXHOCTEN ansi 06y4atolmMXCs BOCMNPUHUMATD OHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX MCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLUIO BU3yarnbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NMPUMEHEHNE NPOrPaMMHbIX CPEACTB, 06ECMNEYMBAIOLWMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMMN/MHON, 3a CYET anbTepHATMBHBIX CMOCOBO0B, B TOM YMCNE BUPTYanbHbIX 1abopatopuii U CUMyNSILMOHHBIX
TEXHONOMNIA;

- NPYMEHEHNEe ANCTaHUMOHHbIX 06pa30BaTENbHbIX TEXHONOIMIA ANs Nepefayn UHGOPMaLUMK, OpraHn3auum pasnnyHbIX
POPM UHTEPAKTUBHOW KOHTaKTHOI paboThl 0byyarowerocs ¢ npenonasatenem, B TOM Yicne BebUHAPOB, KOTOPbIE MOTYT
ObITb MCMONMb30BaHbI 1S NPOBEAEHNS BUPTYaNbHbIX NTEKLMIA C BO3MOXHOCTHI0 B3aUMOIEACTBUS BCEX YHACTHNKOB
LMCTaHUMOHHOro 06y4eHmns, NpoBeeHNS CEMUHAPOB, BBICTYMIEHNS C AOKNAAaAMM U 3aWUTLI BEIMONHEHHbIX PaboT,
NPOBEEHNS TPEHVNHIOB, OPraHM3aLmmy KONNeKTUBHOM paboThl;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMMIA 41 OpraHn3aLumMmn oopM TEKYLLETO U MPOMEXYTOYHOMO
KOHTpONS;

- YBENNYEHME NPOLONXKUTENBHOCTU cAaqm 0byyatolMcs UHBANNAOM UK NINLOM C OFPaHNYEHHBIMU BO3MOXHOCTSMU
300p0BbS (POPM MPOMEXYTOYHON aTTecTaumm No OTHOLWEHWIO K YCTAHOBNEHHON NPOOOIXUTENBHOCTU UX CAAYN:

- NPOLONXNTENbHOCTM CAauM 3a4éta Unm aKk3ameHa, NPoBOAMMOrO B MUCbMEHHOW (POpME, - He Bonee yeM Ha 90 MUHYT;
- NPOLONXMNTENBHOCTN MOAFOTOBKM 0Byyatowerocs K 0TBETY Ha 3a4éTe UNM aK3aMeHe, MPOBOAUMOM B YCTHOW hopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatowWerocs npu 3awmnte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTtaeneHa B cootTBeTcTBMU ¢ TpeboBaHnamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 03.04.03
"Pagnodpmauka” n Marnctepckoin nporpamme "Paanodpuamnyeckme MeToapl Mo 06nactsm NpuMeHeHns".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

5£1.B.0/].6 Maremaru+eckoe MoaempoBaHne reogbu3n4eckmx
npoueccos

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodpunb noaroToBkM: Pagmodmanyeckne Metoabl no 06nacTsam NpUMeHeHNs
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

lony6esa, H.B. Matematuyeckoe MoLenvpoBaHe CUCTEM 1 MPOLLECCOB [DNeKTPOHHbIN pecypc] : ydiebHoe nocobue / H.B.
onybeBa. ? OnekTpoH. aaH. ? CaxkT-MNeTepbypr : MaHb, 2016. ? 192 c. ? Pexum gocTyna:
https://e.lanbook.com/book/76825. ? 3arn. ¢ akpaHa.

TypbyneHTHOCTb 1 camoopraHusaums. Npobnembl MOOENMPOBAHNSA KOCMUYECKMX U MPUPOLHbIX Cpen [DNeKTPOHHbIA
pecypc] / A.B. KonecHuuenko, M.4. Mapos. - 2-e nzg.- M. : BUHOM, 2012. - (MaTematmyeckoe MOLENMPOBAHUE). -
http://www.studentlibrary.ru/book/ISBN9785996308002.html

WN6parumos, H.X. MpakTtnyeckuii kypc antpepeHLanbHbIX ypaBHEHN 1 MAaTEMATUYECKOrO MOLENMPOBAHMSI.
Knaccunyeckne n HoBble MeToabl. HenvHeliHble Matematunyeckne mogenn. CUMMETpUs U NPUHLMMNbLI UHBAPMAHTHOCTU
[OnekTpoHHbIl pecypc] : y4ebHuk / H.X. Mbparumos ; nep. ¢ aHrn. N.C.EMenbsiHoBol. ? OnekTpoH. aaH. ? Mocksa :
®duamarnnt, 2012. ? 332 ¢. ? Pexum poctyna: https://e.lanbook.com/book/5268. ? 3arn. ¢ akpaHa.

JononHutenbHasa nuTteparypa:

LonxaHcknii @B OcHoebl reodpusnyeckoin rugpogmHamvki. 2011. M.: duamatnnt. [OnekTpoHHbIA pecypc):
https://e.lanbook.com/reader/book/59593/#1

Camapckuin, A.A. MatemaTnyeckoe mogenmposaHnue: Vigen. Metogbl. Mpumepsl [OneKTpoHHbIN pecypc] : MoHorpadms /
A.A. Camapcknid, A.lN. Muxaiinos. ? OnekTpoH. gaH. ? Mockea : ®uamatnut, 2005. ? 320 ¢. ? Pexum gocTyna:
https://e.lanbook.com/book/59285. ? 3arn. ¢ akpaHa.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 9 13 10. EEl YHH
oML

AR 5 AN LM O



Mporpamma gucumnnuHel "MaTtematmyeckoe mogenuposaHue reopuanydeckmx npoueccos”; 03.04.03 "Paguoduauka”.

lMpunoxerve 3

K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.01.6 Maremaru+eckoe MoaennpoBaHne reogonan+eckmx
npoweccos

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHbI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CMPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 03.04.03 - Paanodumavka

Mpodpunb noaroToBkM: Pagmodmanyeckne Metoabl no 06nacTsaM NpUMeHeHNs
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJpOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauuoHHas cuctema Microsoft Windows 7 MpodbeccuonanbHas unum Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYECKas nuTepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYUK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctasneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npom3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PYKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenei segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6nbnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHU 06pa30oBaTeNbHbIX CTaHAAPTOB U BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMMekchbl, MOHOrpadum, asTopedeparbl, Auccepraumm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3naHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

YyebHo-meToamYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANUYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeMe
NapaTenbcTBa "MaHb" , LOCTyn K KOTOpOM NpenocTtasneH obydyatowmmes. 96C NapaTtenbcTea "MaHb" BkoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTBa "laHb" 1 opyrux BeLylwmx n3natenbcts y4ebHoM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHNYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO nuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANpPaBReHUiA ¢ COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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