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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 oucuunnnHel paspabotan(a)(v): LOULEHT, K.H. MunbgpaHos A.K. (kadoenpa MoLennpoBaHUS 3KONOrMYeCcKmx
cucTeM, otaeneHue akonoruu), artur.gilfanov@kpfu.ru ; 3aBenytowmin kadgenpoi, 4.H. (npodpeccop) 3apunos L. X.
(kadpenpa MOLENMPOBAHNS SKONOrMYECKUX CUCTEM, OTaeneHme akonorum), Shamil.Zaripov@Kkpfu.ru ; 3amectutenb
ImpekTopa no obpasosatenbHo aestensHocTu Koctepuna E.A. (Bnpektopat MHCTUTYTa 9KONOrnm u
NprYpoaonoNnbL30BaHNg, IHCTUTYT akonorum 1 npupoaononb3osaHng), Ekaterina.Kosterina@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUst No QUCLUNINHE (MOJYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth cneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMor KOMNETEHLUN
OriK-1 CnocobeH pelwaTb NPOM3BOACTBEHHbIE 3a4a4M U (MK) OCYLLECTBASIT

Hay4YHO-UCCNenoBaTENbCKYO AeATENbHOCTb HA OCHOBE (PyHAAMEHTabHbIX 3HAHWIA B
o6nacTv 3eMneycTponcTea n KanacTpos

OrikK-4 CnocobeH onpenenstb MeTombl, TEXHONOrMW BbINOMHEHNS UCCef0BaHWA,
OLleHMBaTb M 060CHOBLIBATb pe3y/bTaThl HAy4YHbIX pa3paboTok B 3eMeyCTpoiCTBe,
KamacTpax U CMeXHbIX 06nacTsx

Obyvarowumitcs, OCBOMBLWNIA AUCLUUNAUHY (MOSYb):
JonxeH 3HaTb:

OCHOBHble MaTeMaTtnyeckmne MetTobl, NpMMEeHsEeMble B obnactu 3eMneycTponcTea kagacTtpa;
OCHOBbI NPUMEHEHNA MaTeMaTn4eCkmnx MeTonoB B COBPEMEHHbIX MHTErPUPOBaHHbIX MaTeMaTn4eCckKnx naketax.

JonxeH ymeTb:

chopMynMpoBaTh MaTeMaTnyeckme 3agaqv Ans TeopeTMYeckmnx 1 NnpuknaaHbix npobnem 13 obnacTv aeMneycTporicTea
1 KapjacTpa;

MCMONb30BaTh COBPEMEHHBIE MHTEMPMPOBAHHBLIE MaTEMAaTMHECKUE NaKeTbl A PeleHns 3aaaq us obnactu
3eM/eycTpoicTBa 1 kagacTpa.

JonxeH Bnanetb:

HaBblkaMWi NpUMeHeHNsa MmaTteMaTn4eCkmnx MeTonoB C NOMOULbIO CTaHOAPTHbLIX MPOorpamMMm K pelweHnio 3anad
3eMneycTponcTea 1 kagactpa;

HaBblKaMu pa6OTbI B COBPEMEHHbIX MHTEerpnpoBaHHbIX MateMaTnyeCckmnx nakertax.

2. Mecto aucuunnuHel (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (moaynb) BkatodeHa B pasgen "61.0.04 OucumnanHbl (Mogynn)" OCHOBHOM NPOMeCcCnoHanbHowm
obpaszoBatenbHoi nporpammbl 21.04.02 "3emneycTpoicTBo U kagactpbl (OUeHKa 1 MOHUTOPUHT 3eMeNib)" U OTHOCUTCS K
0bs3aTeNbHbIM AUCUMMANHAM.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem AUNCUMNMJTINHDI (MO,IJ,ynSl) B 3a4eTHbIX eAMHMLUaX C yKa3aHUeM KonimyecTea 4acoB, BblOe/iIeHHbIX Ha
KOHTaKTHYI0 paboTy obyuatoLmxcs ¢ npenogasarenem (Mo Buaam yuebHbIX 3aHATUIN) U HA CAMOCTOSITENIbHYHO
paboTy obyuaromxcs

O6was TpynoeMKOCTb AUCLIMIINHBI COCTABASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(os).

KoHTakTHas paboTa - 37 4aca(oB), B TOM Yucie nekuun - 0 4yaca(oB), mpakTudeckme 3aHaTus - 36 4yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTtosiTenbHas pabota - 71 yaca(oB).
KoHTponb (3a4éT / ak3ameH) - 36 yaca(os).
®dopma NPOMEXYTOYHOrO KOHTPONS ANCLMUMINHLL: 3K3aMeH B 1 cemecTpe.

4. CopepxaHue auMcLUUNAUHBI (MOOYNS), CTPYKTYpUMpOBaHHOeE Mo TeMaMm (pa3penam) ¢ ykadaHuem oTBeAeHHOro Ha
HMX KOnM4YecTBa akageMnyeckux 4acoB U BUAOB yYeBHbIX 3aHATUI

4.1 CTpyKTypa 1 TeMaTM4eckuii nNiaH KOHTaKTHOM U CaMOCTOSITe/IbHOW pPaboThbl N0 AUCLMUNANHE (MORYNIO)
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Mporpamma oucuunnmHel "MpuknagHas matematmka"; 21.04.02 "3emneycTponcTBo 1 KagacTtpsbl”.

Buabl 1 Yyacbl KOHTaKTHOM PaboThbl, Camo-

MX TPYD0EeMKOCTb (B Yacax) cTosi-

N Paspenbl aMcumninHbl / Ce- [Nekuumn,lekunm Npaktu-|Mpaktn-fla6opa-flaopa-| T€Nb-
monyns MECTP| Bcero | B an. |4eckue |4eckue [TopHble|TOpHble| Has

c¢oopme [3aHsATUSA, B 3an. |paboTbl,| B 3n. pa-
Bcero |chopme| Bcero |chbopme | 6oTa

Bupbl 1 yacbl KOHTaKTHOM paboThbl, Camo-

UX TPYOO0EMKOCTb (B Yacax) cToNi-

N Paspensl aucuMnAnHbI / Ce- |Nekuuu,fekuum| MpakTu- Mpaktu-yla6opa-fa6opa- T€Nb-
monayns MECTP| Bcero | B an. |uyeckme |yeckue |TopHbie|TOpHble| Has

copme [3aHATUA,| B an. |paboTbl,| B an. pa-
Bcero |copme| Bcero |cpopme| 60Ta

Tema 1. HOBbI NpOrpaMmu
1 |Tema OcHo porpamMmMMpoBaHus Ha 1 0 0 12 0 0 0 o5
$gthon. .
. [TeMa 2. MeToAbl nHTepnonauumn 'n""___ 1 0 0 12 0 0 0 23
_|Tema 3. MeTobl OjTMM3aLmiA R 0 12 0 0 0 23
Frfs-aaHHbx Py thon—YpaBrRstotite- TRy KTYP b YEROBHAS CTRYKTY D&, Hitiki-e FPeAYEROBIEM; HiIHTT-CFApaMeTPOM:

PyHKEBKe HTeHne n 3anmch dainos. CTPyKTypbl AaHHbIX] CNUGOK, CNORAPL| BrganoTeka gnsa padqybl c|Macguesamn74
NumPy. BekTopr3oBaHHbIe BbldMcneHns ¢ nomouwbio NumPy. BubnpoTteka gns BuayajvMsaunm [naHHbIX I‘/Ia’[plotlibr(1

Tema 2. MeTtoobl UHTEPMONALUN

BubnuoTeka ans HayuHbIx BoldmcneHuii SciPy. ViHTepnonaumns doyHkumin. NluHenHas nHtepnonsaumns. KeagpatmyiHas
uHTepnonaums. VIHTepnonsums ¢ noMoLLbio cnnaiHoB. [ ByMepHas nHtepnonsaumns. MiHtepnonaumsi no cnyvyanHo
pas3bpocaHHbIM faHHbIM. VIHTEepnonsums ¢ noMolLbio paananbHbix 6a3McHbIX goyHKUMA. OQHOMEpPHOE 1 ABYMEpHOe
WHTErpmpoBaHue ¢ NnoMoLubo doyHKUMA SciPy. IHTerpupoBaHme xapakTepucTuK Mo y4acTky B HEKOTOPOM Mofe.

Tema 3. MeTtoobl oNnTMMU3aunmn

Annpokcumaumst coyHKLMiA. MeTon HavMeHbLWNX KBaapaToB. IMNUpUYEcKne oopMysbl. JIMHeHas U HenuHeHast
perpeccusi. ANnpoKcUMaus ¢ NMoMOLLbIO CTEMEHHON ¥ nokasaTtenbHon oyHKUMK. ONTMM3aunoHHele Mmogenu. MoHatue
LieNeBO PYHKLIMM U OFpaHUYeHnin. 3aaaum NMHenHoro nporpaMMuMpoBaHnsl. 3aaaya MCnonb3oBaHUs pecypcoB. 3aaava
ONTVMMaNbHOroO pasMeLeHns NpeanpusaTuii. Metoapl HENMHeRHON onTMM3auun. 3anada 06 onTMManbHOM PasMelLeHN
yyacTka B HEKOTopoMm none. MHorokputepuansHas onTuMn3aums.

5. MepeuyeHb yue6HO-MeTOANYECKOrO o6ecrneyeHUs OJjisi caMocTosTeNlbHOW paboTbl 06yyaroLLMXcs No
AucuunnuHe (MoayIto)

CamocTosiTenbHas paboTa 00y4atolmMXCs BbIMONHASTCS Mo 3aaHNI0 1 NPY METOAMYECKOM PYKOBOACTBE Mpenoaasarens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHast pabota noapasnensieTcs Ha caMocTosITeNbHYO paboTy Ha
ayIMNTOPHbIX 3aHSATUAX U Ha BHEayQUTOPHYIO CaMOCTOSTeNbHYO paboTy. CaMmocTosTenbHas pabota obyyatowmxcst
BK/IHOYaET Kak MONIHOCTbIO CaMOCTOSITENbHOE OCBOEHME OTOENbHbIX TeM (pasnenos) AUCUUMINHLI, Tak U NpopaboTky TeM
(pasmenos), ocBavBaeMbIX BO BpeMs ayAMTOPHOW paboTbl. Bo BpeMsi caMocTosTenbHoM paboThl 0bydatowmecs YATaroT 1
KOHCMEKTUPYIOT y4ebHYo, Hay4yHYIo 1 CNPaBOYHYIO NNTEpaTypy, BbIMONHAIOT 3a4aHusl, HanpasieHHble Ha 3aKkpenneHne
3HaHWiA 1 0TPabOoTKY YMEHW 1 HaBLIKOB, TOTOBSTCS K TEKYLIEMY M MPOMEXYTOYHOMY KOHTPOO MO AMCUUMNMHE.

OpraHunsauus caMocTosTenbHOM paboTbl 0ByHaoWMXCsH PErNaMEHTUPYETCS HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aumm 1 ocylecTBleHNs 0bpasoBaTenbHON AesaTensHOCTH No 06pasoBaTefbHbIM NPOorpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, nporpammam MarucTpatypbl (YyTBepXaeH
npvkaszom MuHUcTEpCTBa Hayku 1 Boiclwero obpasoBaHus Poccuiickoin ®enepauun ot 6 anpens 2021 rona Ne245)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 1. "O6
aKTVBM3aLMM CaMoCTOATENBHOM paboThl CTYAEHTOB BbICLIMX Y4EOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocynapcTBeHHOr0 aBTOHOMHOIrO o6pasoBaTtensHoro yupexaeHus "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka henepanbHOro rocyapCTBEHHOO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (MprBonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akThbl KasaHckoro (IpuBonxckoro) goenepansHoro yHusepcuTeta

pecypc, NOCBSIWEHHDBIN CUCTEME KoMMNbioTepHol anrebpbl Maxima. Ha caiite MoXHO ckayatb nporpammy, Hamtu
[IOKyMEHTaLIVIO, MOCMOTPETL OTBETbI HA YacTo 3aaaBaeMbl Bornpockl (FAQ) u ap. - maxima.sourceforge.net/ru/ll[]

Caint naketa Mathematica - www.wolfram.com
Canit NoCBAWEHHbIA MAaTEMaTUYeCKMM NakeTam - www.exponenta.ru

6. DOHA OLEeHOYHbIX CPeaCcTB MO AUCUUNIUHe (MOLYNI0)

DOHL OLIEHOYHbBIX CPEACTB Mo AUCUMUNINHE (MOOYNI0) BKIOYAET OLEHOYHbIE MaTepuanbl, HanpaBneHHbIE Ha MPOBEPKY
OCBOEHUS KOMMETEHUWIA, B TOM YUCNE 3HAHWUIA, YMEHUIA U HABBIKOB. POHA OLLEHOYHbBIX CPELCTB BK/THOHYAET OLEHOYHbIE
CPeLCTBa TEKYLEro KOHTPOMS 1 OLEHOYHbIE CPENCTBA NMPOMEXYTO4YHOM aTTecTaunm.
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Mporpamma oucuunnmHel "MpuknagHas matematmka"; 21.04.02 "3emneycTponcTBo 1 KagacTtpsbl”.

B dhoHIe OLeHOYHbIX CPEACTB COAEPXUTCS creayiolas uHpopMaums:

- COOTBETCTBME KOMNETEHLUIA MNaHMPYEMBIM pe3dynbTatamM 06y4eHUs No LUCLUMNAMHE (MOLYNIO);

- KpUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (POPMUPOBAHMWS OLEHKM MO AMCUUNAVHE (MOLYNIO);

- onucaHve nopsiaka NPUMEHeHWs U NpoLeaypbl OLEHNBAHNS LS KaXA0ro OLEeHOYHOro CpeacTBa;
- KPUTEPVMN OLIEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBa;

- coaepXxaHune oueHO4YHbIX CpencTBs, BKOYas TpeéoBava, npegbsasnsaeMble K OEenCcTBuAM 06y‘-laIOLIJ,I/IXCSI,
OEMOHCTPUMpPyeEMbIM peayibTataM, 3adaHns pas3/indHbIX TUMOB.

®DOHLI OLEHOYHbIX CPEACTB MO AMCUMNINHE HaxoanTcs B MpunoxeHun 1 K nporpamme AUCLMANAUHBI (MOLYNHO).

7. NepeyeHb nuTepatypbl, HEO6XOAUMON ANSi OCBOEHUS AUCLUMN/IHBI (MOAYNS)

OcBoeHve gucuunnnHbl (Mooyns) npegnonaraeT N3y4eHne OCHOBHOWM W OOMONHUTENbHON y4ebHol nuTepaTtypsbl.
Nutepatypa MoxeT 6biTb JOCTYMHA 06y4aloWMMCst B OOHOM M3 ABYX BapuaHToB (MMbo B 060UX N3 HIUX):

- B 9NIEKTPOHHOM BUIE - YEPE3 3NEKTPOHHbIE BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnagatensmu;

- B NeyaTHoM Buae - B HayyHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyatowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbckum buneTam B COOTBETCTBUM C NMpasunamu nonb3osaHust HayyHol 6ubnnoTekoi.
ONeKTPOHHbIE U3AaHNS AOCTYMHbI OMCTAHUMOHHO 13 NtoBON TOYKM NpY BBELEHMM 0OYYaIOLMMCS CBOErO NIOrMHA 1 Napons
OT NIMYHOrO KabuHeTa B cUCTEME "ONEKTPOHHBIA yHUBepcUTeT". Mpr MCNONb30BaHMK NEYaTHBIX M30AHUA BBNNOTEYHBbI
POHA, OOMKeEH ObITb YKOMMNIEKTOBAH UMK M3 pacyeTa He MeHee 0,5 ak3emnnsapa (ans obydatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnngapa) Kax4oro U3 n3gaHuii OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHO
nMTepaTypbl Ha Kaxaoro obyyarwerocs n3 ymcna nuL, 0LHOBPEMEHHO OCBaUBAIOWMNX OAHHYIO ONCLMMNNHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHON y4ebHON nnTepaTtypbl, HEOBXOAMMOI AJ1S1 OCBOEHUS AUCLMMAMHBI (MOoyns),
HaxonmTcs B MpunoxeHun 2 k paboyeli nporpamMme AncLUMnavHbl. OH NOANEXUT OBHOBIEHMIO NPV U3MEHEHUW YCITOBUIA
norosopoB KOY ¢ npasoobnanatensimu aNeKTPOHHbIX U3LAHUIA 1 NMPU N3MEHEHNM KOMMNEKTOBAHUS OOHA0B HayuHow
6ubnuotekn Kdy.

8. NepeyeHb pecypcoB UHCGPOPMALMOHHO-TENIEKOMMYHUKALMOHHOM ceTn "UHTepHeT", He0OX0,AUMbIX ONSA
OCBOEHUSI AUCLIMMIUHDbI (MOOYNA)

pecypc, NOCBSWEHHBIN CUCTEME KoMMNbloTepHoN anrebpbl Maxima. Ha caiite MoXHO ckayatb nporpammy, HamTu
JOKYMeHTauuMo, MOCMOTPETb OTBEThI Ha YacTo 3aaasaembl Bonpockl (FAQ) n op. - maxima.sourceforge.net/ru/

Caint naketa Mathematica - www.wolfram.com
Canit NoCBAWEHHbI MAaTEMaTUYeCKMM NakeTam - www.exponenta.ru

9. MeToguyeckue ykasaHusi gisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bup, pa6ot MeTtoauueckue peKkoMeHpaLmm

npakTnyeckue | B xone npakTuyeckux 3aHaTuii npuobpeTtaTb U 3aKpennaTe HaBblki paboTel ¢ Nporpammoin Maxima,
3aHsATNA n3y4atb

HEeoHXo MMy 1 NMPEenyCMOTPEHHYIO MNAHOM MTepatypy, HapabaTbiBaTe HABLIKM NCMONb30BaHMS

M3y4EeHHOro MaTepvana oas NpUMeHeHUs B Apyrux obnactsix n npeametax. [pu noarotoske K

NPaKTNYECKOMY 3aHSATMIO NMPOYNTaTb U BHUMATENBHO U3Y4UTb KOHCMEKThI NIEKLUIA, COOTBETCTBYIOWME

TEMe 3aHsTWSA, NOArOTOBUTL BOMPOCHI K MPENnoaaBatesto no

MaTtepuany, KOTOpbIi Bbi3bIBAET 3aTPyLHEHNS.

camocTos- | [Ins BbINONHEHWS CAMOCTOSTENbHOW PaboThl PEKOMEHAYETCS UCMONb30BaTh KOHCNEKTbI NEKLWIA,
TenbHas npakTn4eckni
pabota maTtepuan, HapaboTaHHbI BO BPEMS MPAKTUHECKUX 3aHATWIA U N3YUNTb LOMOMHUTENBHYIO NNTEPATYPY.
PekomeHayeTtcs camocTosiTenbHasi paboTta ¢ naketoMm Maxima no ocHOBHbIM pasfenam:
NHTepnonsaAumns PyHKUWA, annpokcuMaumnsa yHKLWI, peleHe ougpdpepeHumnanbHbliX ypaBHEHWA.

9K3aMeH Mpv NOArOTOBKE K 3K3aMEHY M3y4nTb OCHOBHYIO 1 OOMONHUTENbHYIO IMTEepaTypy, 3y4nTb KOHCMEKThI
NeKumnii u matepuan HapaboTaHHbI BO BPEMS MPAKTUHECKUX 3aHSATUIA U BbINMONHEHWS] OMAILHErO
3apjaHusi, npopaboTaTtb MEHEE 3AMOMHUBLLMECS TEMbI 1 BOMPOCHI, KOTOPbIE BO3HMKANN BO BPEMS
N3y4eHns gucumnivHel. CnefyeT NPOCMOTPETb TaKXe pa3fesibl MaTeMaTku, OTHOCSWMECS K TEMaM
Kypca.
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10. NMepeyeHb MHCGPOPMALMOHHBIX TEXHONOTMI, UCMOJIb3YEMbIX MPU OCYLLECTBIIEHUN 06Pa30BaTE/IbHOrO
npouecca no gucuuninHe (Moaynio), BKOUYas nepeyeHb NporpaMMHOro obecneyeHus U MHGOOPMAaLMOHHDIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALIMOHHBIX TEXHOMOMUIA, UCTONb3YEeMbIX NMPU OCYLLECTBNEeHU 06pa3oBaTebHOro npoLlecca no
OMcUMNAVHe (MoLynio), BKNoYas nepedeHb NporpaMMHOro obecrnedeHns N MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyei nporpaMMme OUCUMNNNHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYecKkon 6a3bl, HEO6XOANMMOW ANs OCYLLEeCTB/IeHUs1 06pa3oBaTenbHOro
npoLecca no gucuunavHe (Moayno)

MaTtepuanbHo-TexHU4Yeckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumniavHe (Moaynio) BkntoyaeT B cebs
cnenyowme KOMMOHEHTbI:

MoMelueHns ons caMOCTOATENBbHON PaboThbl 0BYYaOWMXCS, YKOMMNEKTOBAHHbIE CMELMANN3NPOBaHHOM Mebenbio (CTONbI 1
CTYNbS1) N OCHaLlEeHHbIe KOMMbIOTEPHOW TEXHUKOM C BO3MOXHOCTbLIO MOAKNI0YEHMS K ceTu "MIHTepHeT" n obecnedyeHnem
LOCTyNa B 3NEKTPOHHYI0 MHCDOPMaLMOHHO-06pa3oBatenbHyto cpeny KdY.

YyebHble ayamnTopun ons KOHTaKTHOW paboThl C MpenonaBaTeneM, yKoMNnekToBaHHble cneumanianpoBaHHoi Mebenbio
(cTonbl 1 CTYNbA).

KomnbtloTep n NpyHTEp 08 pacnedyaTku pa3nartoyHbix MaTtepuarnos.

MynbTumeouitHas ayoutopums.

KomnbtoTepHsbIi knacc.

12. CpencrtBa apanTtaumm npenogaBaHUsl GUCLUM/IMHBI K NOTPe6HOCTAM 00y4YaloLLUXcsi MHBaNMA0B U NNL, C
OrpaHUYeHHbIMU BO3MOXHOCTSIMU 34,0POBbSI

rlpl/l Heobx0aMMOCTHN B 06paaoBaTean0M npouecce NpuMeHsaTCa cnegyowme Metonbl U TEXHONOrnn, obneryatouime
BOCMpUATUE UHPopMaLnUm o6yqa+ou1|/|Mv|csa nHBanngamMn n nmuamm ¢ orpaHN4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- CO3[aHne TEKCTOBOW BepCUM NtoBOro HETEKCTOBOMO KOHTEHTA LIS €F0 BO3MOXHOr0 npeobpasoBaHus B
anbTepHaTVBHbIE POPMbI, YO0OHbIe A1 pa3fnYHbIX NOfb30BaTene;

- CO30aHNEe KOHTEHTAa, KOTOprI\/'I MOXHO NpencTaBuUTb B pa3/InyHbIX BUOAX 6e3 noTepun OoaHHbIX UK CTPYKTYpPbI,
npenycmoTpeTb BOSMOXHOCTb MaCLIJTaél/IpOBaHI/IH TeKCTa un |/|306pa>KeH|/||7| 6e3 noTtepun Ka4ectea, NpenycMoTpeTb
OOCTYMNMHOCTb ynpaBneHnsa KOHTEHTOM C KnaBuaTypbl;

- CO3[4aHne BO3MOXHOCTEW AJis 06y4atoLWmxCsl BOCMIPUHUMATL OLHY U Ty XX€ MHPOPMaLMIO U3 PasHbIX NCTOYHIKOB -
Harnpumep, Tak, 4Tobbl LA C HAPYLWEHNUAMU Cyxa NONMyYani MHGOPMALLMIO BU3YalibHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEeHNe NPorpaMMHbIX CpencTs, obecrneynBatoWmx BO3MOXHOCTb OCBOEHNS HAaBbIKOB 1 YMEHUIA, (DOPMUPYEMbIX
OVCLUMNMNHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuin u CUMyNSLNOHHBIX
TEXHONOIIA;

- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOIUIA AN1s Nepeaayn MHGopMaLum, opraHM3aunm pasnmnyHbIX
(hOPM MHTEPAKTNBHOM KOHTAKTHOW paboTbl 0ByyarolWerocs ¢ npenonasaTeneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
6bITb MCNONb30BaHbI A5 MPOBEAEHNS BUPTYAbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS| BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4YeHUs!, NPOBELEHUS CEMUHAPOB, BBICTYMIEHUS C LOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;

- NPYMEHeHNe AUCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHOMNOIMA NS OpraHM3aummn goopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- YBENNYEHME NPOLOIXNTENIbHOCTYU caaqm oby4atolwyMcst UHBANUOOM UK NINLOM C OFPaHnYeHHbIMU BO3MOXHOCTSMI
3[0p0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBIEHHOW NMPOAONXUTENBHOCTY UX CHAYN:

- NPOOONIXXUTENNIbHOCTU CcOoavn 3a4éTa nnmn aK3ameHa, nposBoaonMoro B NMUCbMEHHOMN oopme, - He 6onee 4em Ha 90 MUHYT;

- NPOOONXNUTENbHOCTM NOAroTOBKM 06y4atollerocs K 0TBeTy Ha 3a4éTe Unn aK3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6onee 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNbHOCTN BbICTYNNEHNA 06yqa+ou4eroc9| npun 3awunTte KprOBOI7I pa6OTbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cootTBeTcTBuUM ¢ TpeboBaHnsaMm GrOC BO u y4ebHbIM nnaHoM no HanpasneHuto 21.04.02
"3emMneyCcTporicTBO 1 KagacTpbl" n Marmctepckon nporpamme "OueHka u MOHUTOPUHT 3eMenb".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.04 lNpuknagHas marematuka

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: 2021

OcHoBHas nuTeparypa:
1. Wvnaves, B.C. Hayana Bbicliel matemMaTviku [SnekTpoHHbIN pecypc] : ydebHoe nocobue / B.C. LUunayes. - SnekTpoH.
naH. - CankT-MNeTepbypr : NlaHb, 2013. - 384 c. - Pexum gocTyna: https://e.lanbook.com/book/5713

2. Hazapos, A.W. Kypc matematunkn ons HematemaTuyeckux crieumanbHoCTel U HanpaeneHnii 6akanaspvata
[OnekTpoHHbI pecypc] : ydiebHoe nocobue / A.W. Hazapos, W.A. Hasapos. - 9nekTpoH. faH. - CarkT-Metepbypr : JlaHb,
2011. - 576 c. - Pexum goctyna: https://e.lanbook.com/book/1797

3. AHTOHOB, B.W. OnemeHTapHas matemMatuika Onsi NePBOKyPCHMKA [DnekTpoHHbIl pecypc] : yuebHoe nocobue / B.U.
AHTOHOB, ®./. Konenesuu. - OnekTpoH. aaH. - CaHkT-MNetepbypr : Jlanb, 2013. - 112 ¢. - Pexum poctyna:
https://e.lanbook.com/book/5701

4. banguH K. B. Kpatkuii kypc Bbiclwei matematuki: Yuebruk / K. B. BanavH.- 2-e usa., - M.: iapatenbcko- Toproeas
kopnopaums 'Dawkos n K', 2017. - 512 ¢. - ISBN 978-5-394-02103-9. - Pexum goctyna:
http://znanium.com/bookread.php?book=415059

JononHntenbHas nuteparypa:

1. HataHcoH, W.IN. KpaTkunit kypc Bbicwel MateMaTnki. [DNeKTpoHHbIR pecypc] : yueb. nocobue - SnekTpoH. faH. - CI16. :
INaHb, 2009. - 736 c. - Pexum goctyna: http://e.lanbook.com/book/283

2. Metpywko, N.M. C60pHUK 3a8a4 1 TUMOBbIX PACHETOB MO BLICIWIEA MATEMATUKE. [DNEKTPOHHBIN pecypc] : y4eb.
nocobue / .M. Metpywko, A.N. BapaHeHkos, E.IM. Boromonoea. - 9nekTpoH. aaH. - CM6. : JlaHb, 2009. - 240 c. - Pexum

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

3. UnbuH, B.A. NnuHeitHas anrebpa. [3nekTpoHHbIl pecypc] : yy4eb. / B.A. UnbuH, 9.1, To3HSIK. - OnekTpoH. aaH. - M.
:®usmarnut, 2007. 280 c. - Pexxum pocrtyna: http://e.lanbook.com/book/2178
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.0.04 lNpuknagHas marematuka

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: 2021

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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