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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 gucumnnuHbl "MeToabl MaTeMaTMyeckoro MogenmpoBaHns 3anad ectectsosHaHuns"; 01.04.01 "Matemarumka".

Mporpammy oucumnnuHel paspaboTan(a)(u): LoueHT, K.H. (noueHT) Arades HO.P. (Kadenpa Teopmm pyHKUMIA 1
npvbnnxeHuid, otaeneHne matematukun), Juriy.Agachev@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:

Obyyatolumincs, 0OCBOMBLUNIA LUCLMUMANHY (MOLYNb):
JonxeH 3HaTb:
OCHOBHbI€ MPVHLUMMbI MOAENNPOBaHNS NPUKNaaHbIX 3a0a4 eCTEeCTBO3HaHNS

JonxeH ymeTtb:
NPUMEHATb METOObI MATEMATUYECKOrO MOAENMPOBAHNS NPY UCCNEeAO0BaHNN Pa3NNYHbIX 324a4 €CTECTBO3HAHNS

JlonxeH Bnanetb:
MeToOammn 1 TEXHONOrMsM 060CHOBAHUS MPVHSTOIO PELIeHNS B KOHKPETHbIX MPUKNaLHbIX 3adadax

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

NPUMEHEHNA NPUHLUKMNOB MaTteMaTtn4eckoro MmoagenmposaHmna npn nccnegosaHn npuknagHblX 3anad
€CTEeCTBO3HaHu4, aHanu3a MatemaTn4eckon Moaenu onsg Bbl60pa Haubonee

nooxonsuero anropntMa HaxoxgeHus peleHns

2. Mecto aucuunnuHbl (Moayns) B ctpyktype OMOIM BO

JaHHaa oucumnnmHa (Mogynb) BkntodeHa B pasgen "51.0.04 OucumnauvHbl (Mogynun)" OCHOBHOM NPOGIECCUOHASBHOA
obpazosatenbHol nporpammbl 01.04.01 "Matematrika (Anrebpa)” u oTHocUTCS K 0653aTeNbHbIM OUCLUMNIMHAM.

OcBauBaetcs Ha 2 kKypce B 3 ceMecTpe.

3. O6bem gucuunanHbI (MOAYNs) B 3a4eTHbIX eAuMHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHyI0 paboTy obyyaloLmuxcs ¢ npenopasaresnem (Mo BMAAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuatoLmxcs

O6was TpynoeMKOCTb ANCLMMANHBI COCTaBNSIeT 2 3a4eTHbIX(ble) eanHuL(bl) Ha 72 yaca(os).

KoHTtakTHasi paboTa - 25 yaca(oB), B TOM 4yucne nekuun - 12 yaca(oB), npakTnyeckme 3aHsTUs - 12 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CAMOCTOSATENbHOM paboThl - 1 yaca(os).

CamocrTositenbHas paboTta - 47 4aca(os).
KoHTponb (3a4éT / ak3aMmeH) - 0 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT B 3 cemecTpe.

4. CopepxaHue aUCUUNNUHbI (MOAYNSA), CTPYKTYpUpPOBaHHOE MO TeMaMm (pa3aenam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KONIMYeCTBa aKkaaeMU4ecknx 4acoB U BUAOB yYebHbIX 3aHATUN

4.1 CTpyKTypa U TeMaTU4yeCKUi nnaH KOHTaKTHON U CaMOCTOATENbHOM paboThbl NO AucCUUNIUHE (MOAYIIO)

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

MX TPYA0EeMKOCTb (B Yacax) cToN-

N Paspenbl aucumninHbl / Ce- [Nekuuwn,llekuum| Npaktu-|Mpaktn-fla6opa-Nla6opa-| T€Nb-
monyns MEeCTp| Bcero | B 3n. | 4yeckume |4eckue [TopHble |TOpHble| Has

copme [3aHATMA,| B an. |paboTbl,| B an. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Tema 1. MaTtematnyeckoe MogenupoBaHne

1. |nprknagHbix 3agay. MpuHumno 3 2 0 2 0 0 0 8
MOAENNPOBaHNA
Tema 2. AHanuTnyeckue Metombl
2. [MmooenupoBaHus 3a8ay ecTecTBO3HaHMA 3 6 0 5 0 0 0 22
3. Tema 3. MeToabl MOAENNPOBAHNS B MEXAHVKE 3 4 0 5 0 0 0 17

CNNOWHbIX cpen

NToro 12 0 12 0 0 0 47
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4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. MatemaTnyeckoe moaenuposaHue NpuKnagHbix 3apad. NpuHUMNbLI MOaenMpoBaHUA

MaTematnyeckoe MooennposaHune npuknagHbix 3anady eCTeCTtBoO3HaHuA. rlpI/IHLI,I/II'IbI MOLENMpPoBaHug: popmannsaunm
CcBSA3en, ynpouweHnsa, BOCCTaHOBNEHNA CTPYKTYpPbI MO HaGJ'IIO,D,eHI/IFIM, noeHTuukaummn, utMmMTaummn. KJ'IaCCVI(*)I/IKaLI,I/Iﬂ
mMaTemMaTuyeckmx Moaenemn: HenpepbiBHbIE N ONCKPETHblE MO4EeNN, NIMHENHbIE N HENIMHEHbIE MOOENN, BEPOATHOCTHbIE U
cTratncTtnyeckme Mogenn.

Tema 2. AHanUTU4YeCKne MeToabl mMogennpoeaHus 3agad ecteCTtBo3HaHUSA

OnTyMM3aLMOHHbIE 3a0a4M ecTecTBOo3HaHNA. 3anada JuaoHsl, 3agaqa o 6paxncToxpoHe, npocTteiwas 3afada o
6biCcTpOaAENCTBUN.

3aa4n maTemMaTmy4eckoin ousnku. 3anada o konebaHum MaTeMaTMHecKoro MasiTHVKa, 3agada o ABUXEHUN Wapvika,
NMPVICOEOMHEHHOr0 K MPY>XWHEe, 3a4a4a 0 ABUXEHWMU Tena, 6poLweHHOro nog yriom K Fropu3oHTy, 3aaada o konebaHum
CTPYHbI, 3a4a4a 0 pacnpocTpaHeHUW B cpene Tenna.

Tema 3. MeToobl MOOENMpPOBaHUS B MeXaHUKe CIJIOLLHbIX cpegn,

MaTtematnyeckne Mooenu Xnakon cpenbl. Hecxxumaemas Ba3kas xXuaokoctb. CxnmaemocTb. HeBaskasa Hecxmmaemas
XnIAKoCTb. Kpaesble 3a0a4m NoA3EMHOA MEXAHUKN XMUOKOCTEN 1 ra3os. Mogenn connbTpaunm HECXKXUMaeMON BA3KOWA
XWIOKOCTM B HEAEhOPMUPYEMOM U3OTPOMHOM nnacTe, ounbTpaunm

CXVMaeMol XMIOKOCTM (rasa) B HeedopM1pyemMon NOPUCTON N3OTPONHOM cpede.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust Ajisi CaMoCTOATEeNbHON paboTbl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

CamocTosiTenbHas paboTa o0y4atolmMXcs BbINONHASTCS Mo 3a0aHWI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha caMocTosiTeNbHYO paboTy Ha
ayIVNTOPHbIX 3aHATUAX U Ha BHeayOUTOPHYIO CaMOCTOSTeNbHYo paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MOMHOCTbIO CaMOCTOSTENbHOE OCBOEHME OTAENbHbIX TEM (pasnenos) AUCUUMNANHLL, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHo paboThl obydatowmecs YATaroT 1
KOHCMEKTUPYIOT Y4ebHYI0, Hay4yHyIo 1 CMPAaBOYHYIO NMNTepaTypy, BbIMONHAIOT 3a0aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWUIA 1 0TPabOoTKY YMEHW 1 HaBbIKOB, FOTOBATCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUMUMIMHE.

OpraHunsauusi caMocTosTenbHOM paboTbl 0ByHaoIWMXCs PErnaMmeHTPyeTCs HOPMATUBHBIMI LOKYMEHTamu,
y4ebHO-MeTOANYECKON NMTEepPaTypoii U 3N1eKTPOHHBIMI 06pa30BaTENbHBIMU PECYPCaMU, BKMOYAS:

Mopsiook opraHn3aumu n ocylecTBeHNs 0bpa3oBaTenbHON NesTenbHOCTM No 06pasoBaTebHbBIM MPOrpamMMam BhICLIETO
0bpasoBaHus - nporpammam bakanaspuara, nporpammam creuvanmTerta, nporpamMmmam MarmctTpatypbl (yTBepXaeH
npukasom MuHucTepcTBa Hayku 1 Bbicllero obpasosaHus Poccuiickoin Depepaunm ot 6 anpens 2021 rona Ne245)

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Ne14-55-996uH/15 ot 27 Hos6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboTbl CTYAEHTOB BLICILMX Y4EOHbIX 3aBefeHMA"

YcTae cheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIrO obpasoBaTtenbHoro yupexaeHns "KasaHckuin (MpuBonxckuii)
doenepanbHbii yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goenepansHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTeNbHOMO yYpeX AeH s
BbICLIEr0 NpocpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepanbHblii yHuBeEpCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCcKoro) doegepanbHoOro yHmeepcuteTa
®denepanbHblil noptan Poccuiickoe obpasosaHue - http://window.edu.ru/

9BC "Znanium.com" - http://znanium.com

9ObC "MMaHb" - http://e.lanbook.com

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHbIE Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIEe 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLEe OLEeHOYHbBIX CPEACTB COLEPXUTCS Cnenytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AUCLUNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOZYIIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- coepXaHune OLEHOYHbIX CPELCTB, BKNo4as TpeboBaHus, NpeabsBAsieMble K OeACTBUAM 00y4alolLmxcs,
LEMOHCTPVPYEMbIM pe3ynbTataM, 3aLaHus pa3nuyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunninHe HaxoaonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).
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7. NepeueHb nuTepatypbl, HEO6XOAUMON OIS OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHWe aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHrne OCHOBHON 1 OOMONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaWUMCS B OAHOM 13 OBYX BApMaHTOB (b0 B 060MX U3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUMW 3aKntoyeHHbIX KDY norosopos ¢
npaBoobnagarensamu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.
3ﬂeKTpOHHbIe n3pnaHna OocTynHbl OUCTAHUWMOHHO N3 nobon ToYKK npun eeeneHnn 06y‘-IaPOLLI,VIMCFI CBO€ero normHa n napons
OT NIM4HOrO KabuHeTa B cucteme "ONeKTPOHHbIA yHuBepcuTeT". Mpn MCNoNb30BaHMKM NevYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMXKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHunini OCHOBHOWM nuTepatypbl U He MeHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 04HOBPEMEHHO OCBaMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHOM NTEpaTypbl, HEOOXOAUMOI AN OCBOEHNS AUCLUMNAMHBI (MOOYNs),
HaxonmTcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHLIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MepeueHb pecypcoB MHCGPOPMALLMOHHO-TENIEKOMMYHUKALMOHHOW ceTu "UHTepHeT", Heo6X0aUMbIX NS
OCBOEHUS BUCLUMIIMHBI (MOOYIs)

®depnepanbHblii nopTan Poccuiickoe obpasosaHue - http://window.edu.ru/
OBC "Znanium.com" - http://znanium.com
ObC "MMaHb" - http://e.lanbook.com

9. MeTtoauyeckue ykasaHus Ans 06y4aloLLLMXCsl N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtoaunyeckue peKoMmeHaauum

nekumu B Xxone NeKUMOHHbIX 3aHATWI BECTU KOHCMNEKTUPOBaHWe yyebHoro matepuana. Obpalwatb BHUMaHWE
Ha KaTeropuu, oOPMyNMPOBKY, PACKPbIBAIOWME CYTb TEX MW UHBIX SBIEHWIA U NPOLECCOB, Hay4HblE
BbIBOAbI M MPakTMYeckue pekoMeHaaunmn. XenaTenoHo oCTaBnTb B paboumnx KOHCMekTax nons ans
noMeToK. He cnefdyeT cTeCcHATbCS 3anaBaTb NEKTOPY BOMPOChI, €CNN Kakue-nmbo acnekTol
NEKLMOHHOro MaTepmana okasanucb HEMOHATHLIMU.

npakTnyeckume | Pabota Ha NpakTU4eCcKmX 3aHATUAX NpesnonaraeT CUCTEMaTUYECKYIO U MIaHOMEPHYHO MNOLrOTOBKY K

3aHsATUA 3aHsaTMIo. Mocne nekunn cnepyet No3HAKOMUTBCS C MIAHOM MPaKTUHECKUX 3aHATUA U CMICKOM
06513aTeNbHON 1 [ONONHUTENBHON NMTEepaTypbl, KOTOPYO HEOOX0AMMO NPOYUTaTb, USYHNUTD 1
3aKOHCMEeKTMPOBaTh. PasbscHeHMe No BONPOCaM HOBOW TeMbl [AOTCS MPernonaBaTeneM B KOHLE
npeLbloyllero NpakTUYecKoro 3aHsTus.

camocTos- | CamocTosiTenbHas pabota TpebyeT, npexae BCEro, M3y4eHUs1 PEKOMEHOYEMbIX UCTOUHMKOB U
TenbHas MOHOrpacpmnyeckmx paboT, nx pedpepmposaHns. BaxHblM aTanom B caMocTosTenbHol paboTte
pabota ABNSETCA MOBTOPEHWE Mateprana no KOHCNeKkTy nekumin. OgHa n3 rnasHbIX COCTaBASIOWMX

BHeayAWTOPHOMN NOAroToBKM - paboTa ¢ yuebHukoM. OHa npennonaraeT: BHUMATENBHOE NPOYTEHUE,

KpUTUYEeCKOe OCMbICNEHNE COAEPXaHUs, 060CHOBaHWE COBCTBEHHOM NO3ULLUK MO ANCKYCCUOHHbLIM

MOMEHTaM, NOCTaHOBKM UHTEpPEeCyoWMnx Bonpocos. MNpu paboTte ¢ TepMuHaMy HeobxoaMMO

obpalatbcs K CNoBapsiM, B TOM Yucne OOCTynHbIM B IHTEpHETe, HanpuMep, Ha caiite

http://dic.academic.ru.

3a4et anI noaroToBke K 3avyety Heobx0anMo onunpaTtbcCs, npexne BCcero, Ha nekunn, a Takxxe Ha
NCTOYHUKN, KOTOPbIE NCMONMb30BaINCb Ha NPaKTUYeCKUX 3aHATUAX B TedeHne cemecTpa. OrtBeT Ha
3a4veTe npepgnonaraet NojiHoOe U nocnenoBatenbHOe N310XKeHe N3y4eHHOro Matepmana, a Takxe
OEeMOHCTpauuto CNOCOBHOCTW M FOTOBHOCTU NPUMEHUTb NOoNy4YeHHble TeopeTnyeckme 3HaHnA K
npennaraemMbiM NPakTM4eCknM 3adaHUsAM.

10. NMepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEMbIX MPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHOro obecrneyeHust U MHGOOPMAaLLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa3oBaTeNbLHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n MHGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnn 3 k paboyeit nporpaMMme OUCLMMNNHBI (MOLYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnedarky pasaaroyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtaumm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuXcsi MHBaNUA0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

I'Ipvl Heobxo0aMMoCTn B o6pa305aTean0M npouecce npuMeHATCAa cnegytowme Metonbl U TEXHONOrnu, obneryatouime
BOCMpUATME UHPOopMaLUK 06y'-|a}OLIJ,I/IMI/IC$I MnHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- co30aHne TEKCTOBOW BEPCUM NtoBOro HETEKCTOBOIrO KOHTEHTA AJ1si er0 BO3MOXHOM0 NpeobpasoBaHus B
anbTepHaTVBHbIE POPMbl, YO0OHbIE AN pa3fnyHbIX NOMb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprVI MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycMmoTpeTb BOSMOXHOCTb MaCLIJTa6I/|pOBaHVIﬂ TeKCTa un |/|306paer|/||7| 6e3 noTtepu Ka4ectea, NpenyCcMoTpeTb
OOCTYMNMHOCTb yrnpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- cO34aHVe BO3MOXHOCTEW A5 06y4atolwmxcsl BOCIPUHUMATL OLHY M Ty XXe MHPOPMaLMIOo U3 PasHbIX NCTOYHMKOB -
HarnpuMmep, TaK, 4Tobbl LA C HAPYLWEHNUAMU CyXa NOMyYani MHGOPMALLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
aynanbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWmx BO3MOXHOCTb OCBOEHMSI HABbIKOB 1 YMEHUIA, CDOPMUPYEMbIX
OVNCLUMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILNOHHBIX
TEXHONOIMIA;

- MPUMEHEHWE OUCTAHUMOHHBIX 0BpasoBaTenbHbIX TEXHONOTUIA ANs Nepeaayn MHGopMaLum, opraHn3aunm pasnmnyHbIX
POPM NHTEPAKTUBHOM KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTYT
6bITb MCNONb30BaHbl ANS MPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
LUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA NS OpraHM3aLmmn GOoPM TEKYILEro 1 MPOMEXYTOYHOMO
KOHTPONS;

- YBENNYEHME NPOLOMIKXNTENIbHOCTU cAa4m oby4atowmMMcst UHBANUOOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTAHOBIEHHOW MPOAONXUTENBHOCTY UX COAYN:

- NIPOAONIXUTENIbHOCTU COoa4n 3a4éTa UM aK3ameHa, nposoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atolerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee yem Ha 20 MUHYT;

- NPOOONIXUTENNbHOCTU BbICTYNNEHNA oéyqaromerom npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma coctaeneHa B cooTBeTcTBUM ¢ TpebosaHusMu ®rOC BO 1 yuebHbiM nnaHoM no HanpasneHuto 01.04.01
"MatemaTuka" u marmctepckon nporpamme "Anrebpa”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.04 Metoabi matematn4eckoro MogenmpoBaHms 3a4a4
€eCTeCTBO3HaHus

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTuka

Mpogoune noarotosku: Anrebpa

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

OcHoBHas nuTeparypa:

1. lopnay, B.A. Matematnyeckoe mogenuposanue. [locTpoeHne mogenei n YucneHHas peannsaumns [SNeKTPOHHbIA
pecypc] : y4ebHoe nocobve / B.A. Mopnay, B.I". Waxos..

- ONeKTPOH. aaH. - CaHkT-MNeTtepbypr : JlaHb, 2018. - 292 c. - Pexum poctyna: https://e.lanbook.com/book/103190.

2. MNnoxoTHukos, K.3. MeToa 1 nckyccTBO MareMatn4eckoro MogennpoBaHns : Kypc nekuuia / K.9. NnoxoTHUKOB. - 2-e
naa., ctep. - Mocksa : ®JIMHTA, 2017. - 519 c.

- ISBN 978-5-9765-1541-3. - TekcT : anekTpoHHbIii. - URL: https://znanium.com/catalog/product/1034329.

3. Temam, P. MaTemaTn4yeckoe MoLenMpoBaHue B MexaHUKe ChoWHbIX cpef [DNeKTPOoHHbIA pecypc] : yuebHoe nocobue
/ P. Temam, A. Mupaneunb ; nog pen. I'. M. Kobenbkoga ;

nep. M. O. ApywaHsiHa. - 9nekTpoH. AaH. - Mockea : Mapgatenbctso 'JlabopaTopus 3HaHmit', 2017. - 323 ¢. - Pexum
noctyna: https://e.lanbook.com/book/94110.

JononHutenbHasa nuTteparypa:

1. Anekcees, B. M. OntumanbHoe ynpasneHue : y4iebHo-meToamyeckoe nocobue / B. M. Anekcees, B. M. Tuxomupos, C.
B. ®omuH. - 2-e nan. - Mockea : PUSMATIINT, 2005.

- 384 c. - ISBN 5-9221-0589-2.€- TekcT®: aneKTPOHHbIA®// IlaHb : aneKTpoHHO-6nbnunoTeyHas cuctema. - URL:
https://e.lanbook.com/book/48177.

2. M6parnmos, H.X. MNpakTuyecknii Kypc AMdepeHLnanbHbIX YpaBHEHU U MATEMATUHECKOTO MOAENMPOBAHNSI.
Knaccunyeckne n HoBble MeTOabl. HenvHeliHble MaTeMatnyeckmne

mogenv. CUMMETPUS U MPUHLMMBI MHBAPWAHTHOCTY [ONEKTPOHHbI pecypc] : ydebHuk / H.X. NIbparnmos ; nep. ¢ aHr.
N.C.EMenbsHOBOW. - SnekTpoH. faH. - Mocksa :

®duamarnnt, 2012. - 332 c. - Pexxum pgoctyna: https://e.lanbook.com/book/5268.

3. Haingpiw, B.M. KoHuenunn coBpeMeHHoro ectecTBo3HaHus: YuebHuk / B.M. Haligpiw. - 3-e nsga., nepepab. n gon. -
M.: Anbcpa-M: UH®PA-M, 2010. - 704 c. -

Pexum poctyna: http://znanium.com/catalog/product/240013.

4. Camapckuin, A.A. MatemaTtnyeckoe mogenuposaHuve: loen. Metogbl. MpumMepbl [ONeKTpoHHbIV pecypc] :
moHorpadus / A.A. Camapckunia, A.I. Muxannos. - SNeKTpoH. aaH. -

M.: duamatnut, 2005. - 320 c. - Pexum pgoctyna: https://e.lanbook.com/book/59285.

5. TynuHos, B.®. KoHuenunn coBpeMeHHoro ectectso3dHaHuns / B.®. TynuHos, K.B. TynuHos. - 3-e nsa. - M.:Jawkos n
K, 2018. - 484 c. -

Pexum poctyna: http://znanium.com/catalog/product/414982.
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

51.0.04 Metoabi matematn4eckoro MogenmpoBaHms 3a4a4
€eCTecTBO3HaHNs

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

Hanpasnenne noarotoeku: 01.04.01 - MaTtemaTnka

Mpogoune noarotosku: Anrebpa

KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2021

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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