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Mporpamma oucuunnmHel "MpuknagHas matematmka"; 21.04.02 "3emneycTponcTBo 1 KagacTtpsbl”.

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 oucuunnmHel "MpuknagHas matematmka"; 21.04.02 "3emneycTponcTBo 1 KagacTtpsbl”.

Mporpammy nucuunnuHel paspabotan(a)(vn) 3asenyownii kagoenpoi, a.H. (npodeccop) 3apunos W.X. (kadenpa
MOLENNPOBaHUSA 9KONOTMYECKMX CUCTEM, OTAENeHne akonornm), Shamil.Zaripov@kpfu.ru ; 3amecTuTens AnpekTopa no
obpaszoBatenbHoi nestensHocT KocteprHa E.A. (oupekTopaT MHCTUTYTa 3KONOrUm U NPUPOAONonb30BaHus, MIHCTUTYT
3Konoruu n npupoaononb3osaHus), Ekaterina.Kosterina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUst No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIMN BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnafaTth cneayowmnmMy KOMNEeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMorn KOMNETEHLUN
OK-1 CMOCOBHOCTBIO K aBCTPaKTHOMY MbILWMEHWIO, aHaNu3y, CUHTE3Y
MK-10 CNOCOBHOCTbLIO MCMONBb30BATH MPOrPaMMHO-BbIYUCIUTENBHBIE KOMMIEKCHI,

reoqesunyeckme 1 potorpammeTpuyeckne npubopsl U 060pynoBaHmne, NPOBOAUTL MX
CepTUdUKaLMIO N TEXHNYECKoe 06CNyXMBaHNe

MK-11 CMOCOBHOCTBIO PellaTh UHXEHEPHO-TEXHUYECKNE N IKOHOMUYECKME 3a8aun
COBPEMEHHbBIMY METOLAMU U CPELCTBAMU

MK-3 CnocobHOCTbIO OCBanBaTb HOBbIE TEXHOMOTMN BEOEHUS KanacTpoB, CUCTEM
ABTOMATU3NPOBAHHOIO NPOEKTUpPOBaHNA B 36MﬂeyCTpOVICTBe

MnK-9 CrocobHOCTbIO nonyyath 1 obpabatbiBaTb MHCDOPMALMIO N3 PA3NNYHbBIX NCTOYHMKOB,
CMoMb3ys COBPEMEHHbBIE NHHPOPMALMOHHBIE TEXHOMOMMW 1 KPUTUYECKU e
OCMbICNINBATD

O6yyatolmincs, 0CBOMBLINA LUCLMUMANHY (MOOYNb):

JonxeH 3HaTb:

3HaTb OCHOBHblE MaTeMaTU4Yeckme METOAbI, MPUMEHsieMbie B 0611acTy 3eMNeYCTPONCTBA KafacTpa;
JonxeH ymeTtb:

yMeTb (POPMYNIMPOBaTh MaTeMaTUYeCKyto 3afady s TeOPeTUHeCckmX 1 NpuknanHeix npobnem 13 obnactu
3eMneycTponcTea 1 kagacTtpa

JonxeH Bnanetb:

BNafeTb HaBbIKaMy MPUMEHEHNS MaTeMaTUYEeCKX METOA0B C MOMOLLbIO CTaHAaPTHBIX NPOrpaMM K pellieHuto 3aaay
3eMNeycTpoiicTBa 1 kagacTpa

2. Mecto gucuunnuHbl (Moayns) B cTpyktype OMOIM BO

HaHnas oucuunnuHa (Moaynb) BkAoYeHa B pasgen "b1.6.4 OucumnnnHbl (Mogynu)" OCHOBHOM NpoddecCcuoHanbHom
obpasoBatenbHoli nporpammel 21.04.02 "3emneycTpoiicTBo 1 kagacTpbl (OUeHKa 1 MOHUTOPWHT 3eMefb)" 1 OTHOCUTCS K
6a30B0i1 (0bLenpogeccroHanbHo) YacTu.

OcBaunBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6beM AUCUMNMJINHDI (MO,IJ,ynSl) B 3a4eTHbIX eanHMLUaxX C yKkasaHueM Konmyectea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuyaloLmxcs ¢ npenopasarenem (Mo Buaam yuebHbix 3aHATUIN) M HA CAMOCTOSITENIbHYHO
paboty obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTaBAseT 3 3a4eTHbIX(ble) eauHmML(bl) Ha 108 yaca(os).

KoHTakTHasi paboTa - 36 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), mpakTudeckme 3aHaTus - 36 4yaca(os),
nabopatopHbie paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtosiTenbHas pabota - 36 4aca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMIWHLL: 3K3aMeH B 1 cemecTpe.

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

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW PaboThbl N0 AUCLUNAUHE (MOBYNIO)
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Mporpamma oucuunnmHel "MpuknagHas matematmka"; 21.04.02 "3emneycTponcTBo 1 KagacTtpsbl”.

Buabl 1 yachbl
KOHTaKTHOW paboTbl,
Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. TEMA 1. 5

AMNMPOKCNMALUNA ©YHKLINN N
1.|PEWWEHVNE ATTEBPANYECKUX U 1 0 4 0 6

TPAHCLIEHOEHTHbIX3

YPABHEHWNI

Tema 2. TEMA 2. PEWWEHWE
5 OBbIKHOBEHHbIX 1 0 4 0 6

1ANDDEPEHLIANIbHBIX

YPABHEHUW

Tema 3. TEMA 3. METOObI

OI'ITI/IMI/IBALI,I/II/I N 3AO0AYN
3-MIVHEMHOMO 1 0 4 0 6

NMPOrPAMMNPOBAHUNA

Tema 4. TEMA 4.
4 |MHTErPPOBAHHBIE 1 0 24 0 18

MATEMATUYECKWE MAKETbI

Toro 0 36 0 36

4.2 CopepxaHue gUCLUNIUHbI (MOAYNSA)

Tema 1. TEMA 1. AMNMPOKCUMALIUSA ®YHKLUWUA N PELLEHUE ANTTEBPANYECKNX U TPAHCLLEHOEHTHbIX3
YPABHEHUU

WHTepnonauuns dyHKumi. JinHeHas nHtepnonaums. KeagpatniHasa nitepnonsauus. symepHas nHTepnonsums.
Annpokcumaums oyHKUMin. MeTon HaumeHbLlWwnx KBaapaTos. dMnupuyeckne dopmynel. MorpewHoctu. MNocTpoeHune
cuCTeMbl anrebpanyeckux ypaBHeEHUI Ans noncka KoagopMUNEHTOB MHUM perpeccuu. JInHeiHas n HennHenHas
perpeccus.

Tema 2. TEMA 2. PELLEHUE OBbIKHOBEHHbIX OU®®EPEHLUANBHbLIX YPABHEHUN

3apayum akonormu, GUONOrMM 1 XMMUK, NPUBOASALWME K 0BbIKHOBEHHBIM ANdICpepeHLManbHbIM ypaBHEHUS. 3anaqa o
3arpsi3HeHnn BOAbl opraHnyeckmmy otxogamu. Mogenu pacnpoctpaHeHus anuaemMmin. YucneHHble MeToabl peleHns
06bIKHOBEHHbIX AuhdepeHUmanbHbix ypasHeHuin. Meton Siinepa. Meton PyHre-KyTTa. SnemeHTbl Ka4eCTBEHHON
Teopumn andodoepeHumanbHbIX YpaBHEHNIA.

Tema 3. TEMA 3. METO0bl ONTUMU3ALUN U 3AO0AYN NUHENHOIO NPOrPAMMUPOBAHUS

OnTMM3auunoHHble Mofenu. MoHaTUe uenesoi dpyHKLMW. MeToabl 0LHOMEPHON Y MHOFOMEPHOM ONTUMM3aummn. 3a8aqm
NIMHEHOro NPOrpaMM1POBaHMNS B 3eMNEYCTPOMCTBE M KagacTpe. 3afada onTUManbHOro pacrnpeneneHns 3eMenbHbIX
y4acTKOB L5 9KOHOMUYECKOM onTvMM3aummn. MeToobl ONTMMU3aUMK 4NS PELIEHNS 3a4a4 3eMNEYCTPONCTBA, OXPaHbl 1
BOCCTAHOBNIEHUS OKpYXatowel cpepl.

Tema 4. TEMA 4. UHTETPUPOBAHHbIE MATEMATUYECKUWE NAKETDI

BeeneHne B MHTErpMpoOBaHHbIE MaTeMaTnyeckme nakeTbl. PeweHne npocTenumnx 3agay 3emneycTporcTea u kagactpa ¢
MOMOLLbI0 CTAHOAPTHBIX NakeToB. PeweHne anrebpaniecknx u TpaHCUEHAEHTHbIX ypaBHeHUIA. MNocTpoeHne rpadomkos
dOyHKUMA. JnddpepeHumpoBaHne N MHTErpPUpPOBaHne. Boluncnenne nnowanern ¢ noMOLbo ONPeaeneHHOro nHTerpana.
PeweHve anddepeHumnanbHbIX ypaBHEHNIA.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHust jisi CaMoCTosITeNbHON paboTbl o6yyaroLMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota oby4arolLyxcs BbIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
HO 6e3 ero HenmocpenCcTBEHHOro yqacTusi. CamoctosTenbHas paboTta noapasnensieTcs Ha CaMoCTOATENbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTENbHYI0 paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CAaMOCTOSITENbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMUNAUHBI, Tak 1 NpopaboTky Tem
(pa3gpenos), ocBaMBaEMbIX BO BPEMS ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0ByyatoWwmnecs YnuTaroT u
KOHCMEKTUPYIOT yHeBOHYI0, Hay4HYHO 1 CMPABOYHYIO NMTEPATYPY, BbINONHAT 3aaHUsl, HANpPaBieHHbIE HAa 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSITCS K TEKYLEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLMUMUHE.
OpraHuzauusi caMocTosTenbHon paboTbl 0ByHaroWUXCS pernaMmeHTMpyeTcsl HOPMaTUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NUTepaTypoii N aNEKTPOHHLIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIOYas:

MopsiLoK opraHn3aumm 1 oCylWEeCTBEHMS 06pa30BaTENbHON AESTENbHOCTM MO 06pPas3oBaTENbHBIM MPOrPamMMam BhICLIETO
06pasoBaHus - nporpammam bakanaspuara, nporpaMmmam crieumaniTeTa, nporpammam MarucTpatypbl (YyTBEpPXOeH
npukasom MuHucTepcTaa obpasoBaHus n Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)
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Mporpamma oucuunnmHel "MpuknagHas matematmka"; 21.04.02 "3emneycTponcTBo 1 KagacTtpsbl”.

Mucemo MuHucTepcTBa 0bpasosaHus Poccuiickoin @enepauum Noe14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON PaboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBefeHMA"

YcTae dheaepanbHOro rocyaapcTBeHHOr0 aBTOHOMHOIO obpasoBaTtenbHoro yupexaeHns "KasaHckmi (MprBonixXckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacnopsaka goeepanbHOro rocy1apCTBEHHOr0 aBTOHOMHOMO 06pasoBaTebHOMO y4pex aeHns
BbICLIEro npodpeccmoHansHoro obpasosarus "KasaHckuii (Mpusonxckuii) doeaepansHblii yHuBepcuTeT"

NokanbHble HopMaTuBHble akTbl KasaHckoro ([prBonXckoro) chenepanbHOro yH1ueepcuTeTa

pecypc, NOCBSILEHHbIN CUCTEME KOMMbIOTEPHOI anrebpbl Maxima. Ha caiite MOXHO ckadaTtb nporpammy, HamTu
[IOKyMEHTALIVIO, MOCMOTPETbL OTBETHI HA YacTo 3aaaeaeMbl Bornpockl (FAQ) u ap. - maxima.sourceforge.net/ru/l[]

CanTt naketa Mathematica - www.wolfram.com
Caiit NnocBsAWEeHHbI MaTeMaTUYeckm naketam - www.exponenta.ru

6. POHA, OLLEHOYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKNOYaeT OLUeHO4YHble MaTepunasbl, HanpaB/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT OoueHOYHble
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OUEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas uHpopmMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam 00y4eHus Mo JucUMnivHe (Moaynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAVHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMble K 0ecTBUSM 00ydatowmxcs,
IEMOHCTPVPYeMbIM peadynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

DOHL OLEHOYHbIX CPEACTB MO AMCUMNANHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLUNAUHBI (MOLYNIO).

7. NepeyeHb nuTepatypbl, HEO6XO0AUMMON OIS OCBOEHUS OUCLUNVHBI (MOAynst)

OcBoeHuWe aucumMnnnHbl (MOLoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypsi.
NutepaTypa MOXeT BbiTb HOCTYMHA 0By4aloWmuMcs B OAHOM 13 ABYX BApMaHTOB (b0 B 060MX M3 HUX):

- B 9NIEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkNtoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeYaTHoM Buze - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowwmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YuTaTeNnbckum buneTam B COOTBETCTBMU C Npasunamy nonb3osaHus HaydHol 6ubnmoTekoi.

OneKTPOHHbIE N30aHUS AOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEKTPOHHbIA yHMBepCUTeT". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BUBNNOTEUHBIN
POHL [OMKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs U3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMO A1 OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 kK paboyeli nporpamMme AUCUMNAHBL. OH NOANEXUT OOHOBNEHMIO NPY U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMu anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNIEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLMMNINHBI (MOAYIIs)

pecypc, NOCBSWEHHbBIA cucTeMe KoMnbloTepHol anrebpbl Maxima. Ha caiite MoXHo ckayatb nporpammy, HanTu
JOKyMeHTaumIo, MOCMOTPETb OTBEThI HA YacTo 3apaasaembl Bonpockl (FAQ) u ap. - maxima.sourceforge.net/ru/

Caint naketa Mathematica - www.wolfram.com
Canit NoCBALWEHHbIA MaTeMaTnYeCckMm naketam - www.exponenta.ru

9. MeToguueckue ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUM/IMHBI (MOOYNS)
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Bup pabor

MeToaouyeckme pekomeHoauum

npakTn4eckmne
3aHATNA

B xone npakTuyecknx 3aHATUin NprobpeTaTb U 3aKPennsiTe HaBbIKU PaboTbl C
nporpammoii Maxima, nsy4ats He06X04UMYIO U MPEaYCMOTPEHHYIO NMIaHOM
nuTepatypy, HapabaTbiBaTb HaBbIKW NCMONb30BaHWS U3Y4EHHOrO MaTepuana ans
NpUMeHeHus B opyrux obnactax u npeamertax. MNpy NoAroToeke K NpakTU4ecKoMy
3aHSATUIO NPOYUTATD M BHUMATENbHO U3Y4YnTb KOHCMEKTbI NEKLWA, COOTBETCTBYIOLME
TeMe 3aHsTVS, NOArOTOBUTH BOMPOCHI K NpenoAaBatento No Matepuany, KoTopbii
BbI3bIBAET 3aTPYLOHEHUS.

camocTos-
TeNbHas
paboTa

Lns BBINONHEHMS CAMOCTOSTENbHOWM PaboTbl PEKOMEHAYETCSA UCMONb30BaTh
KOHCMEKTbI NEKLUIA, NPaKTUYeCcKuii Matepuan, HapaboTaHHbIA BO BPEMS MPaKTUHECKMX
3aHATUM M U3Y4YNTb OOMNONHUTENBHYIO NUTEepaTypy. PekomeHayeTcs camocTosTenbHas
paboTa ¢ nakeToM Maxima no OCHOBHbIM pasnenam: UHTEPMONsSLUS OyHKLUNA,
annpokcumaumnsa PyHKUMi, pelweHe audodoepeHumantbix ypaBHeHNI.

3K3aMeH

I'Ipm NoAroToBke K 3k3aMeHy N3Yy4nTb OCHOBHYIO N OOMNONMHUTENIbHYIO NuTepartypy,
N3Yy4NTb KOHCMEKTbI nexuuii n marepuan HapaﬁoTaHan?l BO BpeMs NpakTn4eCckKnx
3aHATUIA U BbINONIHEHMS AOMALLHEro 3a4aHuns, npopa60TaTb MeHee 3arnoMHuBLINEeCA
TeMbl 1 BONPOCbI, KOTOPbIE BO3HNKaAJTIN BO BpeMA U3y4eHUsa OUCLUNNNINHDIL. Cneﬂ,yeT
NPOCMOTPETb TakXe pa3dnenbl MateMaTuk, OTHOCAWMECH K TeMaM Kypca.

10. NMepeuyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/lbHOro
npouecca no gucuuniavHe (Mooynio), BKJouYas nepeyeHb NporpaMMHoOro obecrneyeHns U MHGOOPMaLMOHHDIX
CcnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMNOMUIA, CMONb3YEMbIX MPU OCYLLECTBAEHMN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NPorpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPABOYHBIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMe OUCLMMNWHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He0O6X0AMMOW AN OCYLUEeCTBNeHUs o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)
MatepuanbHo-TexHN4YeCcKoe obecneyeHne 06pas3oBaTenbHOrO NpoLecca no JUCLUMIMHE (MOLYNio) BKIOYAET B cebst
crneyowme KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHOM PaboThl 0B6YYAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MIOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY.

YyebHble ayamTopun i KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIe CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep 1 NpuHTEp ons pacneyaTkn pa3naToyHbix MaTepuanos.
MynbTvMeauiiHas ayautopus.
KoMnbloTepHbIii Knacc.

12, Cpeﬂ,CTBa apgantauumv npenopgasaHus oguCcUNNNIUHDbI K I'IOTpeﬁHOCTFlM 06y'-|a|ou.|.|nxc5| UHBaNUOoOB U nNuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

Mpwn HeobxonmMocTy B 0BpazoBaTenbHOM NPOLECCE NMPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonoruv, obneryaioume
BOCNPUATE MHGOPMaLMK 0BYYaOWUMIUCS MHBANULAMW U NIMLAMU C OFPaHUYEHHbBIMU BO3MOXHOCTSIMU 300POBbS:

- co3aaHne TEKCTOBOW BepCcumn nto6oro HETEKCTOBOrO KOHTEHTA /1Sl er0 BO3MOXHOro npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,06HbIe ONS pasnunyHbIX Nob30BaTeNen;

- CO3[aH1e KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX UK CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus Tekcta U nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- co3naHne BO3MOXHOCTEN ans 06yqa+oumxc;| BOCMpUHUMATb O4HY U TY Xe MHpopMaumio U3 pas3HbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOpMaLNio BU3yanbHO, C HAPYLIEHNSAMU 3PEHUS -

aynnanbHo;

- MPUMEHEHVE NPOrPaMMHbIX CPEACTB, 06ECMNEUYMBAIOLMX BOSMOXHOCTb OCBOEHNS HABBIKOB 1 YMEHWIA, (hOPMUPYEMbIX
OUCUMM/IMHON, 3a CYET anbTepHAaTMBHbIX CMOCOB0B, B TOM YMCNEe BUPTYanbHbIX 1abopatopuii U CUMYNSILMOHHBIX

TEXHONOMNIA;

- NpuMeHeHne oNCTaHUMOHHbIX o6pasoBaTeanb|x TEXHONOrnin ang nepegayv MHgopmauunmn, opraHndauum pasnnyHbix
hopm I/IHTepaKTVIBHOIZ KOHTaKTHOM pa60Tb| o6y'-|a|ou4er009 C npenogaearenem, B TOM Hucne Be6I/IHapOB, KOTOpPbIEe MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NEeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHMKOB
ONCTaHUMOHHOIo O6y‘-IeHI/IFI, nposeneHns ceMmHapoB, BbICTYMJIeHNA C AokKnagamm 1 3alTbl BbIMOTHEHHbIX pa60T,
nposeneHnsa TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

CtpaHnua 6 13 9.
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTaBneHa B cooTBeTcTBUM ¢ TpeboBaHuaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 21.04.02
"3eMneycTporcTBO 1 KagacTtpbl" 1 Marmctepckon nporpamme "OueHka U MOHUTOPUHT 3eMenb".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.4 lNpuknagHas matematuka

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue noarotosku: 21.04.02 - 3emMneycTponcTBO U KagacTpsl
Mpochunb noarotoskun: OLEHKa U MOHUTOPUHIE 3eMeNb
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

1.WUnnaves, B.C. Hauana Beiclel MatemMatukm [OnekTpoHHbIi pecypc] : yd4ebHoe nocobue / B.C. Lunayes. ? OnekTpoH.
naH. ? CaHkT-lMeTtepbypr : JlaHb, 2013. ? 384 ¢. ? Pexxum poctyna: https://e.lanbook.com/book/5713

2. Hazapos, A.W. Kypc matematumkn ons HematemaTuyeckmx crieumanbHoCTel U HanpaeneHnii 6akanaspvata
[OnekTpoHHbI pecypc] : ydebHoe nocobue / A.W. Hazapos, W.A. Hasapos. ? 9nekTpoH. faH. ? CaHkT-MNeTepbypr :
NaHnb, 2011. ? 576 c. ? Pexunm poctyna: https://e.lanbook.com/book/1797

3.AHTOHOB, B.W. SnemeHTapHas matematrka ons NepBOKypCHMKa [ONeKTPOHHBIN pecypc] : yduebHoe nocobue / B.U.
AHTOHOB, ®.N. Konenesuuy. ? SnekTpoH. faH. ? CaHkT-MNeTepbypr : NlaHb, 2013. ? 112 ¢. ? Pexum poctyna:
https://e.lanbook.com/book/5701

4.bannowH K. B. Kpatkuii kypc Bbicwei matematuki: YuebHuk / K. B. BangvH.- 2-e uag., - M.: ispatenbcko- Toprosas
kopropaums 'Oawkos u K', 2017. - 512 c. - ISBN 978-5-394-02103-9. - Pexum goctyna:

http://znanium.com/bookread.php?book=415059

JononHutenbHasa nuTteparypa:

1. HataHcoH, W.M. KpaTkuii kypc BbiCWEN MaTeMaTuKW. [DNeKTPOHHbIA pecypc] : yueb. nocobue - OnekTpoH. aaH. - CI6. :
NaHb, 2009. - 736 c. - Pexum goctyna: http://e.lanbook.com/book/283

2. NeTpywko, .M. CH0opHUK 3a0a4 1 TUMOBbIX PACYETOB MO BbICLIEH MaTteMaTuke. [SNekTpoHHbIN pecypc] : y4eb.
nocobue / .M. Metpywwko, A.N. BapaHeHkos, E.[. Boromonoea. - 9nekTpoH. AaH. - Cl16. : JlaHb, 2009. - 240 c. - Pexum

noctyna: http://e.lanbook.com/book/310

3. inbuH, B.A. JluHeitHas anrebpa. [9nekTpoHHbIi pecypc] : yueb. / B.A. UnbuH, 9.1, MNo3HSIK. - ONeKTpoH. AaH. - M.
:duamarnut, 2007. 280 c. - Pexxum goctyna: http://e.lanbook.com/book/2178
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
E51.6.4 lNpuknagHas matematuka

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

Hanpasnenue nogrotosku: 21.04.02 - 3emneycTponcTBO U KagacTpsl
Mpochunb noarotoskun: OLUEHKa U MOHUTOPUHI 3eMeNb
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

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

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm 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 HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns 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-meToamMYeckas nutepatypa s LaHHOW AUCLMNAUHBI UMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHOR crncTeme
NapatenbcTBa "MaHb" , LOoCTyn K KOTOpOM NpepocTtasneH obyyatowmmes. 96C NapaTtenbcTea "MaHb" BktoyaeT B cebs
SNEKTPOHHbIE BEPCUM KHUT n3patenbcTsa "laHb" 1 opyrux BeLylwmx n3natenscts y4ebHoOM nuTepaTypsbl, a Takxe
SNEKTPOHHbIE BEPCUUN MEPNOANYECKUX U3OaHWUIA NO €CTECTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbIM Haykam. 9bC
N3paTenbcTea "MaHb" obecneunBaeT fOCTYN K HAYYHOW, y4ebHO NuTepaTtype 1 HayYHbIM NEPUOLNYECKAM U3LAHUSM MO
MakCMMarnbHOMY KONMYECTBY NPOOUNbHbLIX HANPaBReHUi A C COBNOAEHNEM BCEX aBTOPCKUX U CMEXHbIX Mpas.
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