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Mporpamma omcumnnnmHel "OuddepeHumnanbHble YpaBHEHUS C YaCTHBIMU NPou3BogHbIMKU"; 44.03.05 "Meparornyeckoe obpasoBaHue (¢
IBYMS NPOGOMNAMM NOArOTOBKM)".

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

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CtpaHuua 2 ns 9. Bl YHH

AR 5 AN LM O



Mporpamma omcumnnnmHel "OuddepeHumnanbHble YpaBHEHUS C YaCTHBIMU NPou3BogHbIMKU"; 44.03.05 "Meparornyeckoe obpasoBaHue (¢
IBYMS NPOGOMNAMM NOArOTOBKM)".

Mporpammy amcuunnuHel paspaboTan(a)(n) 3asenyowmii kadgenpoi, K.H. (LoueHT) Anmcumosa T.U. (Kadpenpa
mMaTemaTvku 1 NpuKnagHomn nHgopmatuku, dakynbTeT MaTeMaTukm 1 eCTeCTBEHHbIX Hayk), TIAnisimova@kpfu.ru
KoxesHukosa J1.M.

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

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth CneayowmnmMy KOMNEeTEHUUAMU:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTtaeMoi KOMNETEeHLUN
MK-11 FOTOBHOCTbIO MCMOMb30BaTh CMCTEMATU3NPOBAHHBIE TEOPETUYECKNE U NPAKTUYECKNE]
3HaHWUS 411 NOCTAHOBKM U PeLleHns nccnenoBaTtesbCkux 3anady B obnactu
0b6pazoBaHus
MK-6 FOTOBHOCTbIO K B3aMMOOENCTBUIO C y4acTHMKaMM obpasoBaTefibHOro npoLlecca

Obyuvarowumitcsi, OCBOMBWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHbI€ MOHATUSA TEOPUW YPaBHEHWIA B HACTHbIX MPOMU3BOAHbIX, ONpedeneHns 1 CBOMNCTBa MaTeMaTUYEeCKNX
06bEKTOB B 3TOM 06nacTu, POPMYNUPOBKN YTBEPXAEHWA, METOAbI UX AoKa3aTeNbCTBa, BO3MOXHbIE capepbl X
NPUNOXeHun

JonxeH ymeTb:
pewarb 3a4a4u BblMUCIUTENBHOMO U TEOPETMHECKOrO XapakTepa B 06nacTu ypaBHEHUIA B YACTHbBIX MPOU3BOLHbIX
HonxeH snagertb:

MatemMaTtu4yeckyM annapaTtoM ypaBHEHUIA B YaCTHbIX NPOV3BOOHLIX, METOAAMUN PELEHUS 3aaa4 U foKasaTenbCcTBa
yTBEPXAEHWA B 3TOW 0bnactu

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL!
MPUMEHSATb Pe3y/bTaTbl 0CBOEHUS ANCUMMMHBI B MPOGECCUOHANBHON AeSTENbHOCTH

2. Mecto gucuunnuHbl (Moayns) B cTtpyktype OMOIM BO

HaHnas gucuunnuHa (Moaynb) BkAoYeHa B pasgen "B1.8B.0B.13 OucunnnnHbl (Mooynn)" OCHOBHOM NpodOecCuoHanbHom
obpaszoBatenbHoi nporpammel 44.03.05 "Meparornyeckoe 0bpasoBaHve (C ABYMS NPOCOUISAMU NOArOTOBKN)
(MaTematuka u ouanka)" n OTHOCUTCS K AMCLUMMHAM No BbIGOpPY.

OcsauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUAaxX C yKkasaHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was Tpyn0eMKOCTb AUCLIMIMNHBI COCTaBASET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 54 4aca(oB), B TOM 4ucne nekuuu - 28 yaca(oB), NpakTU4ecKne 3aHsTUS - 26 Yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 Yaca(os).

CamocTtositenbHas pabota - 54 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMMNHDL: 3K3aMeH B 8 ceMecTpe.

4. CopepXaHue OUCLMMINHDBI (MOAYNs), CTPYKTYPUPOBaHHOE MO TeMaM (pa3genam) ¢ ykasaHMeM OTBeA,EeHHOro Ha
HUX KONMYECTBa aKaf,eMUYeCKMX YacoB U BUAOB YYEOHbIX 3aHATUN

4.1 CTpyKTypa 1 TemMaTtM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl n yachbl
KOHTaKTHOM paboThbl,
N Pa3.|1em=|\|lI g:;:#:nnuubl / Cemectp nx T[()g.z,gg:)l(()ocrb CaMO%L%,g;anaﬂ
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Mporpamma omcumnnnmHel "OuddepeHumnanbHble YpaBHEHUS C YaCTHBIMU NPou3BogHbIMKU"; 44.03.05 "Meparornyeckoe obpasoBaHue (¢
IBYMS NPOGOMNAMM NOArOTOBKM)".

Buabl n yachbl
KOHTaKTHOW paboThbl,
Paspenbl pucumMnavHebl / WX TPyAOEMKOCTb CamocTosiTenbHasi
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
Jlekumn 3aHATUSA pabortbl
Tema 2. Knaccupukaums ypasHeHWR
2. C YaCTHbIMU MPON3BOLHBLIMU. 8 4 4 0 4
Tema 3. MeTtog pasnenenHns
8. NepemMeHHbIX. 8 2 2 0 14
4. Tema 4. YpaBHEHUS anannTn4ecKoro 8 4 4 0 8
Tnna.
Tewma 5. YpaBHeHus
5. napabonnyeckoro Tuna. 8 6 6 0 14
Tema 6. YpaBHeHus
6. runepbonnyeckoro Tuna. 8 8 6 0 10
Toro 28 26 0 54

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)
Tema 1. OCHOBHble ypaBHEHUS1 MaTeMaTU4eckomn pu3nku.

dursmnyeckne 3aaayn, CBS3aHHbIe C BOHOBLIMM Npoueccamu. YpasHeHue konebaHns cTpyHbl. MNpoueccsl
TennoMacconepeHoca. YpaBsHeHue TennonposoaHocTy. CtaumnoHapHble npouecchl. MNoHaTMe 3a4aqv MaTteMaTieckoi
pu3unkn. KoppektHocTb no Agamapy. MNpvmep Anamapa. MNocTaHoBKa Ha4anbHO-KPaeBbiX U Kpaesblx 3aad. MNpumeps
MOCTaHOBKM 3a4au.

Tema 2. Knaccudcbmkaums ypasHeHUin ¢ YaCTHbIMU MPOU3BOOHbLIMM.

,ﬂmcpcpepeHu,Vlaanble ypaBHEHUA C HaCTHbIMU NMPON3BOOHBIMN: OCHOBHbIE MOHATUA. JInHeHbIe N KBAa3UNNHENHbIE
ypaBHEHUA C HaCTHbIMU NMPON3BOOHbIM. rlpVIMepr. KﬂaCCI/ICpVIKaLI,I/Iﬂ n npmneeneHmne K KaHOHM4eCkomy smay
KBa3UNHENHbIX ypaBHeHVII7I C OByMS HE3aBUCUMbIM NepeMEHHbIMW. KnaccmcpMKau,vm ypaBHeHVII7I B Cny4ae MHOrunx
HEe3aBNCUMbIX NEepEeMEHHbIX.

Tema 3. MeTop pa3neneHus nepeMeHHbIX.

PaznoxeHue no cobcTBeHHbIM GoyHKUMAM 3anaqu Wtypma-Tinysnnns. dopmyna MpuHa. MonHbie 1 3aMKHYTbIE CUCTEMBI
goyHKumMi. Cxema MeTofa pasfeneHns nepeMeHHbIX Ans 0GHOPOAHOro ypasHeHus. 3agada Wrypma-finysnnns. Teopema
CreknoBa. MeTon pasneneHns nepeMeHHbIX AN HEOAHOPOAHOro ypaBHeHUs. HeogHOPOOHbIE rPaHNYHbIE YCNIOBMS.
MpocTenwwne 3apayn Wrypma-Jlnysmnns.

Tema 4. YPaBHeHVIH ANnmnTuyeckKoro tuna.

Kpaesble 3anayn ans ypasHeHus Jlannaca. MpumeHeHve doopmyrbl MpuHa. OCHOBHbIE CBOWCTBA FrapMOHUYECKMX
oYHKUMIA. BHYyTpeHHVe kpaeBble 3aaayn. BHewHre kpaesble 3anaqn. dyHkumsa MprHa onepaTopa Jlannaca. MeTton
nocTpoeHust pyHkumm MpuHa. MprMepbl pelueHnst KpaeBsbix 3aay B Kpyre, BHe Kpyra, B KONbLE U B NPSIMOYTrO/IbHUKE.

Tema 5. YpaBHeHus1 napabonuyeckoro tuna.

TeopeMbl eAUHCTBEHHOCTU 1 ycTo4MBOCTU. CyllecTBOBaHME pelleHsl B orpaHnyeHHoin obnactu. 3amada Kowwn ons
ypaBHeHus TennonpoBogHocTu. PyHaameHTansHoe peweHune. NHterpan NyaccoHa. NpuBeneHne K KaHOHMYECKOMY BULY
napabonnyeckoro ypaeHeHusl. HadanbHo-kpaesas 3agaqa ans napabonnyecknx ypasHeHui. MprHumMn MakcmmyMma.

Tema 6. YpaBHeHUs1 runepbonnyeckoro tuna.

lMocTaHOBKa HaYanbHO-KPaEeBOK 3aKayn. Teopema eanHCTBEHHOCTN. YCTOMYNBOCTL pelweHuns. CyluecTBoBaHme
peweHusi. 3apada Kown. dopmyna Lanambepa. dopmyna NyaccoHa. MeTton cnycka. PacnpocTpaHeHve BOSH B
NMPOCTPAaHCTBE, Ha MNOCKOCTM U Ha NpsiMoiA. MpuMepbl MPUBEAEHUS K KAHOHUYECKOMY BuAay runepbonmyeckoro
ypaBHEHNS.

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), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi camocTosiTenbHOM paboTbl 0byyatolmecs YuTaoT 1
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONHSOT 3aaHNs, HanpaBNneHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSITCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMNINHE.

OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:
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Mporpamma omcumnnnmHel "OuddepeHumnanbHble YpaBHEHUS C YaCTHBIMU NPou3BogHbIMKU"; 44.03.05 "Meparornyeckoe obpasoBaHue (¢
IBYMS NPOGOMNAMM NOArOTOBKM)".

Mopsnok opraHM3aLummy 1 oCyLecTBIEHNS 0Dpa3oBaTenbHON AeaTENbHOCTY NO 06pasoBaTebHbLIM NPOrpaMMam BbiCLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXAeH
npvkasom MuHucTepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaunm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX y4EOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckmin (MprBonxckuii)
denepanbHbI yHUBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka enepansHOro rocynapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO yHpeXaeH s
BbICLEro npodgeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akThl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepuasibl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWNA, B TOM YMCIE 3HAHWN, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TekKylero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrectauumn.

B choHLe OLEeHOYHBIX CPEACTB COAEPXUTCS Creaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam oby4eHus o JucUnnivHe (Momynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEpPUM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CpecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSAM 0bydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucumninHe HaxogonTcs B an/IﬂO)KeHI/IVI 1k nporpamme oucumnnnHbl (MO,EI,yJ'II'O).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNMHBI (MOAyNst)

OcBoeHVe aucuMNAUHLI (MOSYNS) NpeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BapUaHTOB (M160 B 060MX N3 HKX):

- B 9/1EKTPOHHOM BMAE - 4epe3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMbI HA OCHOBaHMM 3akto4eHHbIXx KDY aorosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe no YynTaTenbCckmuM buneTam B COOTBETCTBUM C npasmnamm nNonb3o0BaHUA Hay'-|H0|7| 6nbnroTekoii.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM Npu BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepcUTeT". Mpun MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEYHbIN
ooHA AomxeH ObITb YKOMMNIeKToBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3eMnngapa) Kaxooro n3 n3gaHnini OCHOBHOWM nuTepatypbl n He meHee 0,25 sk3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOANMMON OJ1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonutcs B MNpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOHHbIX U3OAHWA U NPU N3MEHEeHM KOMNNIEKTOBaHNUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNIINHBI (MOaYIIs)

BecnnatHbili pecypc ana ctygeHTos - hitp://math24.ru/calculus-list.html
ObpasoBaTenbHblii MaTeMaTUYECKMiA caiT - http://www.exponenta.ru/
YyebHble MaTepuansl - http://math.fizteh.ru/study/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)
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Mporpamma omcumnnnmHel "OuddepeHumnanbHble YpaBHEHUS C YaCTHBIMU NPou3BogHbIMKU"; 44.03.05 "Meparornyeckoe obpasoBaHue (¢
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Bup pabor

MeToaouyeckme pekomeHoauum

nekunn

B xone NeKUMOHHbIX 3aHSATWI cneayeT BECTW KOHCNeKTMpoBaHue yyebHoro matepuana. Obpawatb
BHMMaHWe Ha KaTeropun, OopMynMpPOBKM, packpbliBalowme coaepXaHne TeMbl, Hay4Hble BbIBOAbI U
npakTuyeckme pekomeHgauun. XenatenbHo 0CTaBUTb B paboymnx KOHCMEKTax Nnons, Ha KoTopbIX
LenaTb NoMeTKN U3 PEKOMEHJ0BaHHON NnTepaTypbl, AOMONHAOWME MaTepran NpoCcylWaHHOM
NeKumMn, a Takxe noayvepkreatolye ocobyto BaXHOCTb TEX MU MHbIX TEOPETUYECKIMX MONOXEHWIA.
3apaBatb NpenogaBaTento yTOYHSIOWME BONPOCH! C LIENbo YCHEHUS TEOPETUYECKMX MONOXEHWIA,
NpakTUY4eCcKMX peKoMeHaaLmii, paspelleHunst NpobneMHbIX CUTYaLWA.

B xone noaroToBKM K EKUMOHHBIM 3aHSATUSIM NMOBTOPUTbL U3NIOXEHHBIN paHee y4ebHbIn matepuarn,
03HAKOMUTBCS C OCHOBHOW 1 [OMOMHUTENBHOW NUTEPaTYpPOi, MHGpopMaLei U3 peKOMeHL0BaHHbIX
NHTepHeT-pecypcoB No n3y4eHHon Teme.

JopabatbiBaTb CBOV KOHCMEKT NEeKLUMW, AeNnas B HEM COOTBETCTBYIOLME 3aMNNCU U3 PEKOMEHA0BAHHO
OCHOBHOV 1 [ONONHUTENBHON NuTepatypbl, IHTEpHET-pecypcoB no NpobneMHbIM BONpoca.

npakTuieckme
3aHATUS

Ha npakTnyeckmn 3aHATMSAX CUCTEMATU3UPYIOTCS MONYyYEHHbIE TEOPETUYECKNE 3HAHUS,
0TpabaTbiBAIOTCS HABbIKM UX MPAKTUYECKOr0 NPYMEHEHUS MOCPEACTBOM PELEHNS TUMNOBbIX 3a4ay 1
BbIMOJIHEHNS NPAKTUYECKNX 3a0aHUI C UCMOSTb30BAHMEM Pa3INYHbBIX METOLOB.

B xo4e noarotoBkM K NPaKTUHECKUM 3aHATMAM PEKOMEHOYeTCS NOBTOPUTb U3NOXEHHBIV paHee
yuebHbI MaTepuan, 03HaKOMUTBLCS C OCHOBHOM W AOMONHUTENbHOW NUTEPATYPOI, MHGPOpMaLMED 13
pPeKkoMeHA0BaHHbIX VIHTepHEeT-pecypcoB N0 COOTBETCTBYIOWEN TEME AUCLIUMANHDI.

camocTos-
TenbHas
paboTta

CamocTtosiTenbHas paboTta no oaHHON AUCUMNANHE BKNOYAET: NOBTOPEHUE TEOPETUHECKOTO
mMartepuana; NnoAroToBka K NpakTUYeCKUM 3aHATUSM; pelleHne 3afay, BblAaHHbIX Ha NPakTUYecKux
3aHSATUSIX; NOAroTOBKA K MUCbMEHHBIM paboTaM, MOAroToBKa K 9K3aMeHaM.

Jliobas dpopma caMocTosiTeNnbHOM PaboTbl HAYNHAETCS C U3YYEHUSI KOHCMEKTa Nekunm,
COOTBETCTBYIOWEN Yy4EOHON 1 HAy4YHOW NUTEpaTypbl, a TakXe MHGOPMaLIMN N3 PEeKOMEHO0BAHHbIX
VHTepHeT-pecypcos.

Bo Bcex pekoMeHayeMblx y4ebHmKax 1 y4ebHblx Nocobusx coaepxaTcsl KOHTPONbHbIE BONPOCHI,
KOTOpble MOMOratoT NOBTOPUTL K/HOYEBbLIE MOMEHTbI COOTBETCTBYIOLLEN TEMbI, N NpaKTUYeckmne
3a4aHuns, HaueneHHble Ha BbiSiBIEHNE NOMMYECKUX B3aIMOCBS3EN.

3K3aMeH

Ok3aMeH NpoBOAWTCS B YCTHON chopme no BuneTtam, B KOTOPbIX COLEPXKATCS BONPOCHI (3afaHuns) no
BCEMy paspneny OUCLMMNINHDIL.

OueHuBaeTcs BnageHe TE0PETMHECKM MaTEPMANIOM, Er0 CUCTEMHOE OCBOEHME, B3aNMOCBS3b
OCHOBHbIX NOHATUN ANCUNNNHbI, CMNocobHOCTb NPUMEHATb 3HAHNA N YMEHUA NPU peleHnn
NpakTUYeCKMX 3a4aHunii, NprobpeTeHre HaBbIKOB CaMOCTOATENBHOM PaboThl.

,DJ'ISI noAroToBkKM K 3Kk3aMeHy pekoMeHOyeTCAa NOBTOPUTb BECb y'-leﬁHbIVI mMartepuan no gucuunnunHe, a
TakXe MCrnonb3oBaTb OCHOBHYIO W OOMONHUTENbHYO NUTepaTypy, MHpopmauunto N3 peKkoMeH00BaHHbIX
WHTepHeT-pecypcos.

10. MepeveHb MHGOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 06pa30BaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BK/oYasi nepeyeHb NPOrpaMMHOro o6ecneyeHuns 1 MHPOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTIONb3YEMbIX NMPU OCYLLECTBEeHU 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrnedyeHns n MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpamMMme AUCLMNIVHBI (MOZYNS).

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0,AMMON ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

MaTtepuanbHo-TexHM4Yeckoe obecneyeHre o6pasoBaTtenbHOro npoLecca no AucuunavHe (Moaynio) BKoYaeT B cebs
cnenylowmne KOMNOHEHTbI:

MomelleHnst ofisi CaMOCTOSTENbHOM PaboTbl 0BY4AKWUXCS, YKOMMNIEKTOBAHHbIE CMELNANN3NPOBAHHOR MEBGENbIO (CTOMbI 1
CTYNbS1) U OCHAIEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHnem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTaKTHOWM paboThl C MpenonaBateneM, yKoMnnekToBaHHble cneumanianpoBaHHoli Mebenbio
(cTonbl 1 CTYNbA).

KomnbioTep 1 npuHTEp ONs pacneyaTky pa3naToyHbiX MaTepuanos.
MynbTuMeguiiHas ayautopus.

CtpaHnua 6 13 9.
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12. Cpe.u,cma ajantauumumv npenogasaHus auCcUNNMIUHBbI K ﬂOTpeﬁHOCTﬂM 05yl-lal0Ll.l,VIXCSI UHBaANUOoOB U nNuuy c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTK B 06pa3oBaTeNibHOM NMPOLECCe NPUMEHSIOTCS creaytolwme MeTodbl 1 TexXHonorum, obneryaroume
BOCMpUSATHE NHpopMaLMK 0By4YatoWwmMMncst MHBaNIMAAMI U NNLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- co3aaHne TEKCTOBOW BEpCUmn NtoBoro HeTEKCTOBOrO KOHTEHTA [/ ero BO3MOXHOro npeoépaaoBaHM;l B
anbTepHaTuBHbIE POPMbI, y,El,06HbIe ONg pasnnyHbIX Nonb3oBaTenen;

- CO3[aH1e KOHTEHTA, KOTOPbI MOXHO NPeACTaBWTb B Pa3nnyHbIX Buaax 6€3 notepn AaHHbIX U CTPYKTYpbI,
npenycMoTPeTb BO3MOXHOCTb MacwTabupoBaHus TekcTa U nsobpaxeHuii 6e3 notepm kayecTea, NpeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUsi KOHTEHTOM C KnaBuaTyphbl;

- cO34aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY U Ty Xe MHPOPMaLMio U3 pasHbIX MCTOYHMKOB -
HanpuMmep, Tak, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NonyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHNS -
aynmnanbHo;

- MPUMEHEHNE NPOrpaMMHbIX CPeACTB, 0b6ecrneynBatowmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLMNMIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOINIA;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOMA 4N Nepeaayn MHGopMaLMm, OpraHn3aLm pasnuyHblx
hOPM MHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOryT
6bITb NCNONb30BaHbl AN NPOBEAEHNS BUPTYanbHbIX NEKLUA C BO3MOXHOCTbIO B3aMOLENCTBUS BCEX YHACTHUKOB
LUCTaHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C AOKNALaAMU U 3aLMTbI BbINOAHEHHBIX paboT,
NpoBeAeHNs TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NMPUMEHEHNE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMA AJis OpraHnu3aunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTh coayn O6y‘-la}OLIJ,VIMC9| nHBANMOOM N NNULIOM C orpaHU4eHHbIMN BOSMOXHOCTAMA
340p0BbA CpOpM npomexyTquon arTrectTaunm no OTHOWEHMIO K yCTaHOBJ'IeHHOl7| npoaOIXNTENIbHOCTUN NX cOa4vun:

- NPOOONXNTENbHOCTU caa4vun 3a4é€Ta UM sK3aMeHa, nposoanMoro B NUCbMEHHOM oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6ornee yeM Ha 20 MUHYT;

- NPOOOIXUTENIbHOCTU BbICTYNNEHNA 06yqa+ou4erocs1 npu 3awunTte KprOBOI7I pa60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTtaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 44.03.05
"Megnarornyeckoe obpasoBaHme (C ABYMS MpodounsiMm NoarotToBky)" v Npocouto noarotoeky "MatemaTmka u pmamka”.
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B. 13 [ugpchepeHunasnbHble ypaBHEHNS C YaCTHbIMU
rpoun3BoaHbLIMU

MepeyeHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noarotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodomMnsaMm NoaroTOBKM)

Mpochunb noarotoskun: Matematvka n counauka
KBanudomkauus BeinyckHuka: bakanasp
dopma 0byyeHus: o4Hoe
SA3bik 0by4eHuns: pycckuia
"on Havana obyyeHns no obpasosBatensHoi nporpamme: 2016
OcHoBHas nuTeparypa:
1. YpaBHeHns matemaTmyeckor pmanku : y4eb. nocobue /B.B. lecuH. - M.: KYPC: MH®PA-M, 2017. - 240 c. - URL:
http://znanium.com/bookread2.php?book=520539

2. YpaBHeHunsa matematuyeckoin puankun/nsmd A. M. - M.: PUSMATIINT, 2009. - 192 c. - URL:
http://znanium.com/bookread2.php?book=544745

3. OneitHuk, O.A. Nekumnn 06 ypaBHEHNSX C YACTHBIMU MPOM3BOAHBLIMM [ONEKTPOHHLIN pecypc] : yueb.
nocobue-OnekTpoH. faH.-Mocksa : M3gatenbctso 'Jlabopatopums 3HaHmiA', 2015. - 263 ¢. - URL:
https://e.lanbook.com/reader/book/70703/#1

4. YpaBHeHMWs C 4acTHbIMU NPOM3BOLHbIMY B MpYMepax 1 3agadax: yueb. nocobve / Anekcees A.L., Kynpswos C.H.,
PanyeHko T.H. - PocTos-Ha-oHy:U3patenbcteo FODY, 2009. - 80 c.- URL:
http://znanium.com/bookread2.php?book=553133

JononHntenbHas nuteparypa:

1. 3apaum 1 ynpaxHeHusi No ypaBHeHNsM MaTemaTtndeckoin dousmkm / E.C. Cobonesa, .M. daTeesa. - M.:
DPUBMATIINT, 2012. - 96 c. - URL: http://znanium.com/bookread2.php?book=392891

2. Cabutos K.B. YpaBHeHuMsi MateMatnyeckomn onamnkn [OneKTpoHHbIR pecypc): yuebHuk. - M.: duamatint, 2013. - 352
c. - URL: https://e.lanbook.com/reader/book/59660/#4
3. PomaHko, B.K. Kypc audpdbepeHumanbHbix ypaBHEHWUIA U BAPUALMOHHOTO UCHUCIEHNS [ONEKTPOHHbIN pecypc] :

yuyebHoe nocobuve / B.K. PomaHko. - 9nekTpoH. faH. - Mockea : Miapatenbcteo 'Jlabopatopus 3HaHuiA', 2015. - 347 c. -
URL: https://e.lanbook.com/reader/book/70785/#5
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K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)

651.B.[1B. 13 [ugpchepeHunasnbHble ypaBHEHNS C YaCTHbIMU
rpoun3BoaHbLIMU

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

HanpasneHnne nogrotosku: 44.03.05 - MNepnarormyeckoe obpasoBaHue (C ABYMS NPodoMnsaMm NoaroTOBKM)
Mpochunb noarotoskun: Matematvka n counauka

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHms: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2016

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvaowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyOeHTa" SBNSeTCS 3neKTPoHHON BubnunoTtedHoin cuctemoit (36C), npenoctasnsatoweld 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nntepaType 1 OONofAHWUTENbHBIM MaTepunanam, NprobpPeTeHHbIM Ha OCHOBaHUW NPSMbIX
[IoroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FroCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
yacTn oopMmnpoBaHns PoHO0B OCHOBHOM 1 OOMONHUTENBHOW NUTEPATypbI.
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