Mporpamma gucumnnuHel "MaTtematuyeckune metoabl B reonorun”; 05.04.01 "eonorug”.

MUHWCTEPCTBO HAYKW U BbICLWETO OEPA30BAHUA POCCUNCKOW ©EOEPALIMN
PepnepanbHoe rocysapcTBeHHOEe aBTOHOMHOe 06pa3oBaTenbHOe y4pexaeHne Bbiclero obpasoBaHus
"KaszaHckui (MpuBonxckuin) goenepanbHbIi yHusepcuTet”

WHcTUTYT reonornm n HedpterasoBbix TEXHONOIMIA

DE
wW CEL e
+ ﬁ:f

.....

IbHOW AeATensHoCcTH KoY

nognucaHo 3!76KTp0HHO-LlMCppOBOV7 noannucero

I'Iporpamma ANCUUNIUHDI
MaTematunyeckme MeTofibl B reonorum

HanpasneHnve nogrotoeku: 05.04.01 - "'eonorus

Mpocpmnb noaroToskM: KOMNNEKCHbIA aHanM3 JaHHbIX B HEATErasoBor reonormum
Keanugukauns BbinyCKHMKA: Marncrp

dopma 0byyeHns: o4yHoe

S3bik 06y4eHMs: PyCCKNIA

"on Havana obyyeHus no obpasoBaTenbHO Nporpamme: 2020

- DAEKTPOHHEBH
Il YHHBEPCH T
AR £ OFMALMOHHO AHATVTAMECHAR CHICTEMA Ky



Mporpamma gucumnnuHel "MaTtematuyeckune metoabl B reonorun”; 05.04.01 "eonorug”.

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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Mporpammy omucuunnnHel paspaboTan(a)(n) 3asenyowmii kadenpoii, 4.H. (npogeccop) XpamueHkos M.I". (kadpenpa
mMaTemMaTn4yeckmx MeToAoB B reonoruu, VIHCTUTYT reonornn n Hepterasosbix TexHonoruit), Maxim.Khramchenkov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

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

LWndop PaclumndppoBka
KOMMeTeHLUumn npuobpeTaeMorn KOMNeTEHLUN
MNK-3 CNOCOBHOCTLIO CO3AaBaTh U MCCNenoBaTh MOAENM N3y4aeMbix 06 bEKTOB HA OCHOBE
NCNONb30BaHNS YrnybNeHHbIX TEOPETUHECKMX N NPAKTUYECKUX 3HAHMIA B 06nacTm
reonoruu

O6yyatolmiics, 0OCBOVBLUNIA AUCLUMANHY (MOOYNb):
JlonxeH 3HaTb:
npenmet

As a result of the development of the discipline the student:
1. Should Know:
the subject

JonxeH ymeTb:

MCMonb30BaTb MHPOPMALMIO U3 PasNnNYHbIX UCTOYHUKOB ON1S pelleHnsa NpogpeccnoHanb-HblX 1 coumanbHbIX 3a0ay;

MCMonb30BaTh NPOUNBHO-CNELNANNINPOBAHHBIE 3HAHNS (PYHAAMEHTANbHBIX PA3LenoB OU3NKU, XUMUK, SKONOFK
LNl OCBOEHUS TEOPETUYECKNX OCHOB FE0NOrnM, reotpn3nKkm, reoXuMnm, 3KONornieckol reonorum

MCMoNb30BaTb NPOgUNbHO-CNeUnanu3npoBaHHble MHPOPMAaLMOHHbBIE TEXHONOTMN ONS pe-WeHNsa reoniormyeckmx,
reoon3nyYeckunx, reoXmMMnYeckmx, rmoporeonormnyecknx, Hegote-ra3oBbixX U 9KONIOro-reonornyeckux 3agad

use information from various sources to solve professional and social problems;

use profile-specialized knowledge of the fundamental units of physics, chemistry and ecology for the development of
the theoretical foundations of geology, geophysics, geochemistry and ecological geology;

use profile-specialized information technology to solve geological, geophysical, geochemical, groundwater geologycal,
oil and gas and environmental geological problems

JlonxeH BnapeTb:

MUMeTb HaBblKM paboTbl C KOMMbIOTEPOM, KaK CPELCTBOM yrpaBeHns uHdopMaumei;

paboTaTb ¢ MHpopMaumel B rnobanbHbIX KOMMbIOTEPHbBIX CETSX;

have computer skills as an information management tool;
work with information in global computer networks;
use a professional database, work with distributed knowledge bases

JonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTL!

MMeTb HaBblk/ paboTbl C KOMMbIOTEPOM, Kak CPEACTBOM YNpaBneHust MHopMaume;

pabotatb ¢ MHhopMaumein B rnobanbHbiX KOMMbIOTEPHbBIX CETSIX;

MCMob30BaTh NPOPeccuoHanbHble 6asbl AaHHbIX, paboTaTtb ¢ pacnpeneneHHbIMM 6asamy 3HaHWIA;

MCMoNb30BaTh MHAPOPMALIMIO U3 PA3NINYHBIX MCTOYHUKOB NS PELeHUs MPOgIecCMoHallb-HbIX U CoUmManbHbIX 3aaay;

MCMOoNb30BaTb NPOJUIbHO-CMNELNanU3npoBaHHble 3HaHNA (PyHOAMEHTaNbHbIX pa3nenoB PU3NKN, XMMUKN, 3KONOTrnun
ON15 OCBOEHUS TEOPETUYECKUX OCHOB reosnornm, reoouamnkim, reoxXmMmm, 3K0Norn4eckom reonormm

MCMOoNb30BaTb NPOJUIbHO-CNeUnanu3npoBaHHble MHPOPMAaLIMOHHbBIE TEXHONOTMN ONg pe-WeHNsa reoniormyeckmx,
reoon3nyYeckunx, reoXmMMnYeckmx, rmoporeoornyecknx, Hegote-ra3oBbiX U 9KONIOro-reonornyeckux 3agad

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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2. Mecto aucuunnuHbl (Moayns) B ctpyktype OIMOIM BO

HaHHas gncuunnuHa (Mogynb) BkAtoveHa B pasgen "61.B.1B.04.02 OucumnaumHel (Mogynm)" OCHOBHOW
npogoeccroHanbHon obpasosartenbHoM nporpammel 05.04.01 "Meonorusi (KoMnnekcHbIl aHanM3 gaHHbIX B HEgTerasoBol
reonorum)" n 0THOCUTCS K AUCUMNANHAM MO BbIBOPY.

OcBaunBaetcs Ha 1 Kypce B 2 ceMecTpe.

3. O6beM AUCUMNMNMJIUHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ ykadaHMeM KosimyecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasarenem (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuarowmxcs

Ob6was TpynoeMKOCTb ANCLMNANHBI COCTABASET 2 3a4eTHbIX(blE) eAnHWL(bI) Ha 72 Yyaca(oB).

KoHTakTHasi paboTa - 37 4aca(oB), B TOM Yucie nekuun - 8 4aca(oB), npaktuyieckme 3aHatus - 0 yaca(os), nabopaTtopHble
paboTbl - 28 Yaca(oB), KOHTPONb CaMOCTOSITENbHOW paboThl - 1 yaca(os).

CamocTositenbHas paboTta - 35 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 0 yaca(os).
dopma NPOMEXYTOHHOr0 KOHTPONS AUCLUMANHBI: 3a4eT BO 2 CEeMeCTpe.

4. CopepxaHue aUCcLUUNAUHbI (MOOYNs), CTPYKTYPUMPOBaHHOE NO TeMaMm (pa3penam) ¢ yKkazaHMem OTBeAEeHHOro Ha
HUX KOonyecTBa akageMmnyeckmnx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboThbl N0 AUCLUNAUHE (MOBYNIO)

Buabl u yachbl
KOHTaKTHOW paboThbl,

Pa3penbl aMcuvnavHbl / X TPYAOEMKOCTb CamocTtosiTenbHas
N monyns Cemectp (B yacax) pa6ota
MpakTuueckuellabopaTtopHble
Jlekumu 3aHATUSA paboTbl

Tema 1. OcobeHHOCTM reonorniyecKmnx
06pa3oBaHUii U NPOLIECCOB Kak
06EKTOB MATEMATNYECKOIO
1.|MopennposaHns. Features of 2 1 0 2 4
geological formations and processes
as objects of mathematical modeling.

Tema 2. To4HOCTb BbIYUCANTENBHOIO
aKcnepumeHTa. lNorpewHoctu

2.[sbluncnenuin. The accuracy of 2 1 0 2 6
computational experiment. Errors in
computation

3 Tema 3. Onepauum ¢ MaTpuLamu. 5 1 0 4 6

‘IMatrix Operations

Tema 4. [Nepuoanyeckme npouecchl B
reonoruu. Periodic processes in
geology CnekTpanbHblii aHanns
4.|ONCKPEeTHbIX OYHKLUWIA 3a0aHHbIX Ha 2 2 0 8 12
KOHe4YHOM nHTepsane Spectral
analysis of discrete functions defined
on a finite interval

Tema 6. PaboTa B MaTematmnyeckom
6.|nakeTe Scilab Work in Scilab 2 1 0 4 2
mathematic package

Tema 7. [pyMeHeHne YnCneHHoro

WHTErpMpoBaHns 4ns noacyerta

v niowanen n sanacos nonesHbIx 5 1
‘[nckonaembix. The use of numerical

integration to calculate area and

mineral reserves

Tema 8. OnemMeHTbl TeopuU
8.|pasHocTHbIX cxeM Elements of the 2 1 0 4 3
theory of differential schemes

toro 8 0 28 35

CrpaHnua 4 n3 12.




Mporpamma gucumnnuHel "MaTtematuyeckune metoabl B reonorun”; 05.04.01 "eonorug”.

4.2 CopepxaHue AUCUUMIUHBI (MOBYNS)

Tema 1. Ocob6eHHOCTU reonoruyeckux o6pasoBaHUi U NPOLLECCOB KaK 06beKTOB MaTeMaTu4yeckoro
monenuposaHus. Features of geological formations and processes as objects of mathematical modeling.

OcobeHHOCTHM reonormyeckux 06pa3OBaHVII7I M npoueccoB Kak 06BbEKTOB MaTEMATNYECKOr0 mMoLoennpoBaHuA. Buapl
M3MEHYMBOCTU B Fre0Nornm 1 nx MatemaTnyeckme Mmogenun. YiucneHHole Metoabl. aﬂeKTpOHHble Tabnuupl.

Features of geological formations and processes as objects of mathematical modeling. types of variation in geology and
their mathematical models. Numerical methods. Spreadsheets.

Tema 2. TOYHOCTb BbIYMCIUTENILHOIO 3KcnepuMeHTa. lMorpelwHocTy BbluncneHuin. The accuracy of computational
experiment. Errors in computation

TOYHOCTb BBIMUCINTENBHOMO aKCNepuMeHTa. MNorpelwHoCcTy BelnCneHnin. ICTOYHNKM NorpewHocTen n Metoabl
yMeHblueHns norpewHocTen. ObpaboTka pesynbTaToB aKcrnepnMeHTa. MeTon HauMeHbWNX KBAOPAaToB .

The accuracy of the computational experiment. Errors in computation. Sources of error and methods of reducing errors.
Processing of the experimental results. Least square method.

Tema 3. Onepauum ¢ matpuuamu. Matrix Operations

Annpokcumaums goyHKUmMiA. ToyeyHas 1 HenpepbiBHas annpokcuMauun. MicnonbaosaHue psaos. Onepauum ¢
maTtpruamu. PelweHre cucTeM NMHeHbIX anrebpanyeckux ypaBHEHN.

Onepaunu ¢ Matpuuamm. PelieHne cucteM NMHeERHbIX anrebpanyeckux ypaBHeHUi. MNpuMeHeHe MaTPUYHbIX ornepaLni
B reoXummm

Approximation of functions. Point and continuous approximation. Using the series. Operations with matrix . Solution of
systems of linear algebraic equations. Matrix Operations. Solution of systems of linear algebraic equations. The use of
matrix operations in geochemistry

Tema 4. Nepuoauuyeckune npouecchl B reonorun. Periodic processes in geology CnekTpanbHbiil aHanus3
AUCKpPeTHbIX (pyHKLMI 3a8aHHbIX HA KOHEeYHOM uHTepBane Spectral analysis of discrete functions defined on a
finite interval

MNeproaunyeckne npoueccol B reonorun. Paasl dypbe. PaznoxeHne nepnogmyecknx yHKUMn B psa dypbe.
MpeobpazosaHune Pypbe ¢ NOMOLLBI BCTPOEHHBIX OYHKLWIA B 9NEKTPOHHbIX Tabnuuax.

Periodic processes in geology. Fourier series. The decomposition of periodic functions in Fourier series. The Fourier
transform using built-in functions in spreadsheets.

CnekTpanbHbI aHanu3 ANCKPETHbIX OYHKLMIA 3aAaHHbIX HA KOHEYHOM UHTEepBarne.
Spectral analysis of discrete functions defined on a finite interval.

Tema 6. PaboTta B MaTemaTuyeckom nakete Scilab Work in Scilab mathematic package

Pabota B MaTemaTuyeckomM nakete Scilab. 3HakoMcTBO ¢ uHTEpPgeiicom naketa Scilab. SnemeHTbl NporpaMMmMpoBaHus B
Scilab. MNocTpoeHue nBymMepHbIX rpacukos B cpene Scilab.

MNporpammunposaHve B cpefe Scilab HYucneHHoe andbdepeHUnpoBaHe 1 MHTErpupoBaHue.

Work in Scilab mathematic package. Introduction to Scilab interface package. programming elements in Scilab.
Construction of two-dimensional graphs in Scilab environment. Programming in Scilab environment. Numerical
differentiation and integration.

Tema 7. NMpuMeHeHne YNCNEHHOro MHTerpupoBaHus Ons noacuyera naowLanen u 3anacos Mose3HbIX
nckonaembix. The use of numerical integration to calculate area and mineral reserves

MprMEHEHNE YNCNEHHOTO MHTErPUPOBaHNS s NMOACYEeTa NOWAnEN 1 3anacos NoNe3HbIX UCKoNaeMblx. YucneHHble
METOb! PELIEHUst 0BbIKHOBEHHBIX AMADMEPEHLIMANBHBIX YPABHEHWIA.

MeTon Siinepa. Metoapbl PyHre-Kytta. KOHEYHO-pa3HOCTHbIE CXEMBI.

The use of numerical integration to calculate area and mineral reserves. Numerical methods for solving ordinary
differential equations. Euler's method. Runge-Kutta methods. Finite-difference schemes.

Tema 8. dnemeHTbI TeOpUM pa3HOCTHbIX cxeM Elements of the theory of differential schemes

YncneHHble MeTOabl peweHus augpdepeHumanbHbIX YPaBHEHWA B HACTHbIX MPON3BOAHbIX. DNEMEHTbl TEOpUM

Pas3HOCTHBIX CXeM. Vicnonb3oBaHe MeToda CeToK Ansl peleHmnst napabonnyeckunx, runepbonnyeckmnx anamnTUHeckmx
ypaBHeHWiA

Numerical methods for solving differential equations in partial derivatives. Elements of theory of difference schemes. The
use of nets method for the solution of parabolic, hyperbolic, elliptic equations

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHust Ajisi CaMoCTOATeNbHON paboTbl o6yyatoLMxcs no
AucuunnuHe (Moaynio)

3AE
CrpaHuua 5 ns 12. Bl YHH
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CamocTosiTenbHas pabota oby4arolyxcs BeINOMHSETCS Mo 3a4aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeacTBeHHOro y4acTus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosTeNbHYO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMoCcTosiTeNnbHyto paboTy. CamoctoaTenbHas paboTa obydyatowmxcs
BK/OYAET Kak MOMHOCTbI0 CAaMOCTOSITENIbHOE OCBOEHME OTLE/NbHbIX TEM (Pa3fenos) AUCLUNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayauTopHoi paboTel. Bo BpeMsi caMocTosiTenbHoM paboTbl 0byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4eBbHYI0, Hay4HYHO 1 CMPABOYHYIO MTEPaTypy, BbINONHSAT 3aJaHusi, HanpaBNeHHbIe Ha 3aKpenneHne
3HaHW 1 0TPabOTKYy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSIO MO AUCLMUMIUHE.

OpraHnsauus caMocTosTenbHO paboTbl 0By4aoIWMXCs PErnaMeHTUPyeTCs HOPMATUBHBIMW LOKYMEHTaMu,
y4ebHO-MeTOANYECKON NMTEpaTypOii U 3NEKTPOHHBIMY 06pa30BaTENbHBIMY PECYPCaMU, BKNOYAS:

Mopsnok opraHM3aummy 1 ocyLecTBIeHNs 0bpa3oBaTenbHON AeaTenbHOCTY No 06pasoBaTefbHbIM NPOorpaMMam BbiCLIEro
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpaMmmam MarucTpatypbl (YTBepXaeH
npvkasom MuHuctepcTBa obpasoBaHust U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTBM3aLMM CaMOCTOATENBHOM paboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEEHUIA"

YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pasoBaTensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHErO pacnopsaka enepansHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YYPEXAEHNS
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KazaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

6. POHA, OLLEHOUYHbIX CPEeACTB MO AUCUMUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunnnnHe (Mo,u,ymo) BKIOYaeT OLUEeHO4YHble MaTepunasbl, HanpaB/lieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCE 3HAHWIA, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKO4YaeT oueHOYHble
cpencTea TeKylwero KoOHTponda 1 oueHo4YHble cpenctea ﬂpOMG)KyTO‘-IHOVI arrectauumn.

B ¢hoHIe OLEeHOYHBIX CPEACTB COAEPXUTCS Creayiolas HpopMaums:

- COOTBETCTBME KOMMETEeHUUI NNaHMpyeMbIM pedynbTatam o0y4eHus o JUcUMnivHe (Moaoynio);

- KPUTEPVM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMS OLIEHKM MO AMCUMNAHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHeHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOro CPencTBa;
- KpUTEepPWM OLIEHMBAHNS 015 KaXA0r0 OLEeHOYHOro CPeacTBa;

- cogepXaHue OLeHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSM 00y4atoWwmnxcs,
IEMOHCTPVPYeMbIM peaynbTaTtaMm, 3a1aHns PasnnyHbIX TUMOB.

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

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

OcBoeHure aucumMnnnHbl (MOoyns) npeanonaraeT U3y4eHne OCHOBHON 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
NuTepaTypa MOXeT BbiTb BOCTYMHa 0By4aloWUMcs B OAHOM 13 [BYX BApMaHTOB (b0 B 060MX N3 HUX):

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

- B NeYaTHoM Buae - B HayuHon 6ubnunoteke um. H.U. Jlobadesckoro. Obyyatowmecs nony4aroT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo yuTaTenbckum buneTam B COOTBETCTBMU C Npasuiamu nonb3osaHus HaydHol 6MbnmoTekoi.

OneKTPOHHbIE N30aHUS BOCTYMHbI AUCTAHUMOHHO 13 NoB0i TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOrMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTEME "ONEKTPOHHbIA yHMBEpPCUTET". MpU MCNONb30BaHMM NeYaTHbIX U3LaHWA BMONNOTEUHBIN
POHL [OMXKEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3eMnnsapa) Kaxaooro u3 n3gaHunini OCHOBHOWM nuTepatypbl n He meHee 0,25 ak3emnngapa AONONHUTENBHOM
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAVBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U [OMNONHUTENBHOMN y4eBHON NTepaTtypbl, HEOOXOAMMON O/ OCBOEHUS AUCLMMNAVHBI (MOOyns),
Haxoamutcs B MpunoxeHun 2 Kk paboyeli nporpamMme AUCUMNAMHBL. OH NOANEXUT OOHOBNEHMIO NPV U3MEHEHUN YCTTOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPoHHbIX U3OAHWA U NPU N3MEHEeHM KOMNEKToBaHUS ooHa0B Hay4Hoi
onbnuotekn KdY.

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

Baxsanos H.C., llanuH A.B., YuxoHkoB B.B. YucneHHble MeTonbl B 3afadax U ynpaxHeHusx. Yueb. nocobue. / Mog pen.
B.A. CaposHuyero ? M.: Bbicw. wk. 2000. ? 190 c. -
http://vmate.ru/load/reshebniki/reshebniki/chislennye_metody_v_zadachakh_i_uprazhnenijakh_bakhvalov_n_s_lapin_a_v_chizf
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"eonornyeckas 6ubnuoteka - http://www.geokniga.org/books/349
O6pasoBaTesnbHblii MaTeMaTUHeCckmnin caiT - http://www.exponenta.ru/educat/systemat/martiyanova/index2.asp
OTKpbITOE NpOorpamMmHoe obecrneyeHne ons YUCNEHHbIX pacyeToB - http://www.scilab.org/download/5.4.0

MaHtuHa U. B., CrHuykos A. B. BeluucnutenbHas matematuka. YuebHuk (2-e nsg., non. n nepepab.) / Mocksa:
CuHeprug, 2012. ? 176 c. - http://igooglefile.ru/114-vychislitelnaya-matematika.html

FOXHbI chenepanbHblil yHuBepcuteT - http://sfedu.ru/www/rsu$persons$.show_umr?p_per_id=130&p_prm_id=2099

9. MeTogunyeckme ykasaHus oisi 06yyaroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOLYNS)
Bupg, pa6ot MeTtoauuyeckme peKoMeHpaLmm

nekumn MonrotoBka K nekumsim.

3HaKOMCTBO C OUCLIMMIIMHOM NPOUCXOAUT YXXe Ha NepBoi Nekumn, rae ot cTyneHTa TpebyeTcs He
MPOCTO BHMMAaHWe, HO 1 caMoCTOsITeNlbHOE 0GOpPMIIEHNEe KoHenekTa. Mpu paboTe ¢ KOHCNEKTOM
NeKumnii HeobX0AMMO YYUTLIBATb TOT CPaKTOp, YTO OA4HM NEKLMM OatoT OTBETHI HA KOHKPETHbIE BONPOCHI
TEMbl, LpYyrve - ULb BbISIBASIOT B3aVMOCBA3W MEXAY SIBEHUSIMU, NMOMOrasi CTyAeHTY NOHSTb
rnyBGUHHbIE NMPOLIECCHl Pa3BMTUS U3y4aeMoro npeaMeTta kak B UCTOpUM, Tak 1 B HACTOSIWLEe BpeMs.
KoHcnekTupoBaHve nekuuii - CNOXHbIA B By30BCKOV ayauTopHOl paboTel, Npeanonararoluii
WHTEHCUBHYIO YMCTBEHHYIO 0EATENbHOCTb CTyAeHTa. KOHCNeKT siBnsieTcs nonesHulM Toraa, Koraa
3anucaHo camoe CylecTBEHHOe U cenaHo aTo caMmum obyvatowmmcst. He Hafo cTpemMuTbes 3anucathb
LOCNOBHO BCto Nniekuuto. Takoe 'KOHCMeKTMpoBaHue' npuHocut 6onblue Bpeaa, Yem nonb3bl.
LlenecoobpasHo BHa4ane noHsiTb OCHOBHYIO MbIC/b, U3N1araeMyto 1eKTOPOM, a 3ateM 3anucarb ee.
XenaTenbHo 3anMch OCYWECTBASATb HA OOHOM CTpaHMLe NUCTa UK OCTaBNss Mo, Ha KOTOPbIX
nosmHee, NPU CaMoCTOATENbHOM paboTe C KOHCMEKTOM, MOXHO cAenath AOMONHUTENbHbIE 3anucy,
OTMETUTb HEMOHSTHbIE MecTa.

KoHcnekT nekummn nyywe noapasnensitb Ha NyHKTh, COBNonas KpacHyto CTpoky. SToMy B 60nbLwoi
cTeneHn ByayT cnocobCTBOBATL BOMPOCHI MiaHa nekumn, NnpeanoxXeHHble npenogasarensm. Cnenyer
obpalatb BHUMaHVe Ha akLeHTbl, BbIBOLbl, KOTOpbIE AeNaeT NeKkTop, oTMeYas Hanbonee BaxHble
MOMEHTbI B NEKLIMOHHOM MaTepurane 3aMe4yaHusiM1 'BaxHo', 'XOpoLWwo 3anoMHuTL' 1 T.Mn. MoXHo aenatb
3TO U C NOMOLLbIO PA3HOLBETHBIX MAPKEPOB UNK pPyYeK, NoAYepKMBas TEPMUHbI U onpeneneHus.
LlenecoobpasHo pa3pabotatb COBCTBEHHYIO CUCTEMY CoKpaleHuii, abbpeBnaTtyp U CUMBOJIOB.
OpHako npw aanbHenwen paboTe ¢ KOHCMEKTOM CMMBOJIbI Jlydlle 3aMeHNUTb 06bI4HbIMU CNOBaMK ANS
6bICTPOro 3pPUTENbHOIO BOCMPUSATAS TEKCTA.

PaboTas Han KOHCMEKTOM nekuuii, Bceraa HeobxoauMo 1CMomb30BaTh HE TONbKO Y4eBHWK, HO U Ty
nmTeparypy, KOTopyto AOMNONHNTENBHO PEKOMEHOBAN NEKTop. VIMEHHO Takasi cepbesHasi,
KponoTnueasi paboTta ¢ NeKUMOHHBIM MaTepmanoM No3BonuT rnyboko oBnafeTb TeopPeTNHECKUM
MaTtepuianom.

nabopaTopHbie| BbinonHeHne nabopaTtopHbIX 1 NpakTUHeckmx paboT ocylecTBseTcs Ha nabopaTopHbIX U

paboTbl NPaKTUYECKMX 3aHATUSIX B COOTBETCTBUM C rpadoukom yuebHoro npouecca. Ons obecneyeHus
caMoCTosATeNbHON paboThl NpenofasaTensiMm pa3pabaTtoiBaloTCs METOOUYECKME YKa3aHUs Mo
BbINOMIHEHNIO NabopaToOpPHO/NPakTUYeckoi paboThbi.
PaboTa c nutepatypoii, 4pYruMmn UCTOYHUKAMU UHCPOPMALIMK, B T.4. SNEKTPOHHBIMUA MOXET
peann3oBbIBaTbCSH HA CEMUHAPCKUX 1 MPAKTUYECKMX 3aHATUSAX. [laHHbIE NCTOYHMKU MHDOPMaLUK
MoryT 6biTb NpeAcTaBneHbl Ha 6yMaxHOM U/UNN 3NEKTPOHHOM HOCUTENSX, B TOM YICHE, B CETH
Internet. Mpenogasatens hopMynupyeT uenb paboTbl C AaHHBIM UCTOYHUKOM MHGDOpMaLIMK,
onpenensieT BpeMs Ha NpopaboTKy AOKYMEHTA U (POPMY OTHETHOCTH.
Camo v B3aMMonpoBepKa BbIMOMHEHHbIX 3a4aHMWi Yalle NCMoNb3YeTCsl HA CEMUHAPCKOM,
NPaKTUYECKOM 3aHATUN 1 UMEET CBOEN LIEeNbo MpUuobpeTeHre Takmnx HaBbIKOB Kak HabnioneHue,
aHann3 OTBETOB COKYPCHWKOB, CBEPKA COBCTBEHHBIX PE3YNbTATOB C 3TaNOHAMM.
PelweHune npobneMHbIX 1 CUTyaUMOHHbIX 3a4a4 UCMOMb3YeTCs Ha NEKLMOHHOM, CEMUHAPCKOM,
NPakTUYECKOM W APYruX BUaax 3aHsaTuii. NpobneMHas/cutyaumoHHas 3anaqa LONXHa UMETb YeTKYIo
POPMYMPOBKY, K HEM [OMXHbI ObITh MOCTABNEHbI BOMPOCHI, OTBETbI HA KOTOPbIE HEOBXOAMMO HaNTH 1
06ocHoBaTb. Kprtepnu oLeHKU NpaBuibHOCTU PELIEHNS NPOBNEMHOR/CUTYaLMOHHOM 3a8a4n SOMXHbI
6bITb N3BECTHbI BCEM 06YyYatoWMMCS.
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Bup pabor

MeToaouyeckme pekomeHoauum

camocTos-
TenbHas
pabota

CamocTosTenbHas paboTa cTyoeHTOB BKto4YaeT B cebsi:

BbInonHeHWe npakTu4eckux 3anaHui;

Mpw BbINOMHEHNM NPaAKTUYECKMX 3a0aHUiA CTYAEHT PYKOBOACTBYETCS NpaBunamMm, N3noXeHHbIMU B
onuncaHun paboTbl (onmMcaHne paboTbl NpenocTaBnsieTcsl npenoaasaTenem nnbo B aNeKTPOHHOM
BuAae, nnbo Ha TBepAOM HocuTene, Nbo B yCTHOM doopme). CaMoCcToSITENbHO aHannsnpyeT
rony4yeHHble pe3ynbTaTbl U AenaeT CooTBETCTBYOWMeE BbiBoAbl. CamocTosiTenbHas pabota
nposoasitcs, anst 6onee rnybokoro yCBOEHNS ANCUMUNAVHDLI, NPMoBpeTeHns HaBblkoB paboTbl ¢
nnTEepaTypoit, LOKyMeHTaMu, NepBOMCTONHMKAMM U T.0.

PekomeHayemas nutepatypa cooblwaeTcsi npenogasaTenem Ha BBOOHbIX 3aHATUAX
CamocTtosiTenbHas paboTa BkodaeT 2 aTana:

111 - opraHM3auUnOHHbIN;

201 - 3aKpenneHne n yrnybneHme TeopeTuHecKkmnx 3HaHui.

Ha nepBoM 3Tane CTyaeHT NnaHMpyeT CBOK CaMOCTOATENbHYO0 paboTy,

KoTopas BKNoYaeT:

- YSICHEHWE 3a4aHns Ha CaMOCTOSITENbHYO paboTy;

- noabop peKkoMeH10BaHHOM NUTepaTypbl;

- cocTaBneHne nnaHa paboTbl, B KOTOPOM ONpenenstoTCs OCHOBHbIE MYHKTbI

NnpeacTosien NoaroToBKM.

CocTaBneHune nnaHa OUCUMNINHUPYET U NOBbLIWAET OpraHn3oBaHHOCTL B paboTe.

BTopoli aTan BkoYaeT HEMoCpPeACTBEHHYIO MOArOTOBKY CTyEeHTa K 3aHATUI0. HauynHatb Hapdo ¢
N3y4eHUs peKkoMeHO0BaHHoOM nuTepatypbl. CTyaeHTaM pekoMeHayeTCsl NoNy4YnTb B
BrnbnnoTe4yHo-NHIOPMALIMOHHOM LEHTPE UHCTMTYTA y4ebHyto nnTepaTypy no AMcuMnInHe,
Heobxoaumyto ans addeKTMBHON paboTbl HA BCEX BUAAX ayAUTOPHbIX 3aHATUIA, a Takxe Ons
camocTosiTeNbHOM PaboTbl MO U3Y4EHMIO OUCLMNNIWHBIL. YCrnewHoe 0CBOEHWE Kypca npeanonaraet
aKkTMBHOE, TBOPYECKOE y4acTne CTydeHTa nyTeM niaHoOMepHON, NoBceaHEeBHO paboTbl. Bonpock! TeM
HeobXx04UMO N3Y4UTb MO XPECTOMATUMHBLIM UCTOYHMKAM (y4ebHuKN, y4ebHble nocobus u np.), roe
maTepwuan nanaraetcs B Hambonee OOCTYNHOW oopMe, a 3aTeM nepexoanTtb kK bonee rnybokomy
YCBOEHWIO BOMPOCOB BbIOPaHHO TEMbI, UCNOMb3Ysl PEKOMEHAOBAHHYIO U UHYIO nuTepatypy. B
npouecce NCCneaoBaHust NMTepaTypHbIX CTOYHUKOB PEKOMEHYETCS COCTaBNSATb KOHCMEKT, fenas
BbIMUCKN C Y4ETOM TEMbI 1 METOANYECKUX YKa3aHWIA.

B npouecce atoit paboTbl CTYAEHT AONXKEH CTPEMUTHECS MNOHSATH U 3aMOMHUTL OCHOBHbLIE MOSTIOXEHNS
paccmaTprMBaeMoro Matepuana, npuMepbl, NOSICHSIIOWMe ero, a Takxe pasobpartbcs B
UNNIOCTPaTUBHOM MaTepuane.

B npouecce NoAroToBKM K 3aHSATUSAM pEKOMeHAyeTcs B3aMMHoe obcyXaeHne MaTtepuana, Bo Bpems
KOTOPOro 3aKpennsitoTcsl 3HaHWS, a TakxXe npuobpeTtaeTcsl NPakTUKa B U3NOXEHUN N Pa3bACHEHUN
Mofy4YeHHbIX 3HAaHWUIA, pa3BMBaETCS Peyb.

3a4et

MeToguyeckume ykasaHms K NoaroToBke K 3a4eTy

KntoyeBbiM TpeboBaHMEM NpwW NMOArOTOBKE K 3a4€Ty BbICTyNaeT TBOPYECKUI NOaX04, YMEHNE
obpabatbiBaTb U aHANM3NPOBATb MHPOPMALIMIO, feNaTb CaMOCTOSITeSbHble BbIBOAbI, 0BOCHOBBIBATH
LienecoobpasHoCcTb 1 3PPEKTUBHOCTL NpeanaraeMbix peKoMeHaaunii U pelweHnin npobnem, 48Tko 1
NOrMYHO m3naratb CBOW MbICNU. MMOArOTOBKY K 3a4eTy cnefyeT HaynHaTb C NOBTOPEHUS
COOTBETCTBYIOWEro pasaena y4ebHuka, y4ebHbix Nocobuli No AaHHON TeMe 1 KOHCMEKTOB NIEKLWA.
Pabota c nutepatypoii, OpyruMy UCTOYHMKAMWN MHADOPMAaLUK, B T.4. SNEKTPOHHBIMU MOXET
peann3oBbliBaTbCSA HA CEMUHAPCKUX 1 MPaKTUYeCKMX 3aHATUSAX. JaHHble NCTOYHMKM MHAbopMaumnm
MOryT 6bITb NPeacTaBieHbl Ha ByMaxkKHOM W/ NEKTPOHHOM HOCUTENSIX, B TOM YUCTE, B CETU
Internet. Mpenonasatens popMynnpyeT Lenb paboThbl ¢ AaHHbIM UCTOYHMKOM MHADOPMaLUK,
onpenensieT BpeMsi Ha NpopaboTKy AOKYMeHTa U OOpPMy OTHETHOCTW.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTenbHOro
npouecca no gucuunanHe (MOAyno), BKOYasi nepedeHb NPorpaMMHOro obecneyeHnst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHM 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLyNio), BKNOYas nepeyeHb NporpaMMHOro obecnedeHns n MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnucaHue MaTepVIaanO-TEXHVI‘-IeCKOﬁ 6a3bl, Heob6xooumon ons ocyuiecTB/ieHus oﬁpaaoBaTeanoro
npouecca no gucuuvrnjinHe (MO,IJ,an-O)

MatepunanbHo-TeXHUYECKOE obecneyeHune o6pasoBaTeanoro npouecca no gucumnnmHe (MOAyNto) BKAKOYAET B cebs
cnepywouwme KOMMNOHEHTDI:

CrpaHnua 8 n3 12.
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MomelleHnst ofisi CaMOCTOSITENbHOM PaboTbl 0BY4aKWUXCS, YKOMMNIEKTOBAHHbIE CMELUanu3npoBaHHoi Mebenbto (CTonbI 1
CTYNbs1) 1 OCHALLEHHbIE KOMMbIOTEPHOM TEXHUKOW C BO3MOXHOCTbIO MOIKIIOHEHUS K ceTu "MIHTepHeT" 1 obecrneyeHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLMOHHO-06pa3oBaTencHyio cpeny KDY.

YyebHble ayamTopun 0Nis KOHTAKTHOW paboThl C NpernoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELMANnM3npoBaHHON Mebenbio
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp Ans pacnevyarky pas3garoyHbix MaTepuanos.
KomnbloTepHbIi knacc.

12. Cpe.n,cma ajantauum npenogasaHusl auCcUNNIUHbI K nmpeﬁuocmm 06yl-|a|ou.|,uxca UHBaNUAOoOB U nNuu c
orpaHn4eHHbIMU BO3MOXHOCTSIMU 300pPOBbSA

Mpw HeobxoomMMocTy B 06pa3oBaTesibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToabl 1 TexXHonorum, obneryarowme
BOCMpUSTUE NHpopMaLMKN 0By4YatoWMMNCs MHBAIMAAMY U INLAMW C OFPaHN4YEeHHBIMU BO3MOXHOCTSIMU 300PO0BbS:

- cOo3aaHne TEKCTOBOW BepCumn Ntoboro HeTEKCTOBOrO KOHTEHTA /1Sl ero BO3MOXHOIo npeo6pasoBaH|/|;| B
anbTepHaTnBHbIE POPMBI, y,D,OGHbIe ONS pasnn4yHbIX Nob30BaTenen;

- CO3[aHVe KOHTEHTA, KOTOPbIV MOXHO NPeACTaBUTb B Pa3NnYHbIX BuLax 663 noTepn AaHHbIX U CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabupoBaHus TekcTa U n3obpaxeHuii 6e3 noTepm kayecTea, NpPeayCMoTpeTb
LOCTYMHOCTb YNPaBNEHUSI KOHTEHTOM C KnaBuaTyphbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc9| BOCMPUHUMATb OLHY U TY Xe MHhopMaumio U3 pasHbiX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnamu cnyxa nony4anym MHOPMaLNIO BU3yanbHO, C HAPYLLEHUAMU 3PEHUS -
ayananbHO;

- MPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, 06ecnevrBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OVCUUMNMHON, 3a CHET aNlbTepHaTUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasbHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOIA;

- MPUMEHEeHNe ANCTaHUMOHHBIX 0B6pa3oBaTenbHbIX TEXHONOMUIA ANs nepenady MHopMaLum, opraHn3aumm pasnmyHbIX
POPM NHTEPaKTMBHOW KOHTAKTHOM paboTbl obyYatolerocs ¢ npenonasaTeneM, B ToM Ynucne BebrnHapos, KOTopble MOryT
6blTb MCMONb30BaHbl AJ1S MPOBEOEHNS BUPTYaNbHbIX NEKUMIA C BO3MOXHOCTbIO B3aMOOENCTBUS BCEX Y4aCTHUKOB
ONCTaHLUMOHHOro 06y4yeHns, MpoBEeOEeHUs CEMMHAPOB, BbICTYMNEHNS C AOKNaAaMn 1 3aWuUTbl BbIMONHEHHbIX paboT,
NpoBeaeHNs TPEHNHIOB, OpraHM3auUnn KONIeKTMBHOM paboThbl;

- MPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOTMIA [Jis OpraHnu3aLunmn oopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npononxXmnTenbHOCTK coayn 06yqa+ou4v|Mc9| MHBANMOOM Unn NULOM C orpaHU4eHHbIMN BO3SMOXHOCTAMA
300p0BbA (*)OpM HpOMe)I(yTOHHOIZ arrectauumm no OTHOWEHUIO K YCTaHOBHeHHOIZ npoaOIXUTENTbHOCTUN NX COa4qNn:

- NMPOLONXNTENbHOCTM CAa4M 3a4éta Unm aK3ameHa, NPOBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOLONXMNTENIbHOCTN MNOAFOTOBKM 06yyatolwerocst K 0TBETY Ha 3a4éTe UM 3K3aMeHe, MPOBOAUMOM B YCTHOW chopMme, - He
6onee yeM Ha 20 MUHYT;

- NMPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee 4eM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®IFOC BO n yyebHbiM nnaHom no HanpasneHunto 05.04.01
""'eonorng" n marnctepckor nporpamme "KoMnnekcHbIn aHanu3 gaHHbIX B HedhTeraszoBon reonornm”.
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1. Muxanbyyk, A. A. MHOrOMepHBbI CTaTUCTUYECKUIA aHANN3 9KONOro-reoxmmMmyecknx nameperuin. 4.1. Marematumyeckue
OCHOBBI: y4ebHoe nocobure / Muxanbyyk A.A., A3ukoB E.I". - Tomck: N3gatenbcTBo TOMCKOro NONMTEXHNYECKOrO
yHuBepcuteTa, 2014. - 102 c. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/698044

(nata obpatweHus: 17.03.2020). - Pexxum gocTtyna : no noanmcke.

2. baxtuH, A. N. Ctatuctmyeckue MeTodbl B reonoruu : yyebHoe nocobue / A. W. BaxtuH, E. M. Hypuesa. - KazaHb :
KaszaHckuii dpenepanbHblii yHuBepcuTeT, 2013. - 140 c. - TekCT : aNeKTPOHHbIN // JNlaHb : aneKTpoHHO-BrnbnmnoTeyHast
cuctema. - URL: https://e.lanbook.com/book/101170 (pata obpaieHus: 17.03.2020). - Pexum poctyna: ons asTopus.
nonb3osarenen.

3. OCHOBBbI Hay4HbIX UccnenoBaHuii : yuebHoe nocobue / B.W. l'epacumos, B.B. Opobbiwesa, H.B. 3nobuHa [n ap.]. - 2-e
u3ga., non. - Mockea : POPYM : UHDPA-M, 2018. - 271 c. - (Bbicwee obpasoBaHue: bakanaspuar). - ISBN
978-5-16-103085-1. - TekcT : anekTpoHHbIi. - URL: https://znanium.com/catalog/product/924694

(nata obpatweHus: 17.03.2020). - Pexxum gocTtyna : no noanmcke.

4. Kepumos, B. |O. MNMpoekTnpoBaHme nonckoBo-pasBenoyHbIX paboT Ha HeddTb 1 ras : yuebHoe nocobue / B.1O.
Kepumos, P.H. MycTtaes, Y.C. Cepukosa. - Mocksa : UHDPA-M, 2019. - 200 c. - (Bbiclwee obpa3oBaHue:
Maructpartypa). - www.dx.doi.org/10.12737/13649. - ISBN 978-5-16-102820-9. - TekcT : anekTpoHHbIN. - URL:
https://znanium.com/catalog/product/1019767 (nata obpaweHus: 17.03.2020). - Pexxum noctyna : no noAnucke.

5. HazapeHko B.C., Matematuyeckne meTonbl B rugporeonoruy : yuebHoe nocobve ans sy3os. / Hasaperko B.C.,
HasapeHko O.B. - Poctoe-Ha-[oHy : N3paTtenbcTBo KOXHOro dpenepansHoro yHueepcuteta, 2010. - 126 c. - ISBN
978-5-9275-0757-3 - TekcT : anekTpoHHbIn // OBC 'KoHcynbTaHT cTyfeHTa' : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785927507573.html (nata obpaweHus: 17.03.2020). - Pexum goctyna : no
noanucke.

6. Panaukas J1.A., Obwas reonorus : yuebHoe nocobve ons ctyneHToB By3oB / Panaukas J1.A. - Mocksa: Abpuc, 2012. -
448 c. - ISBN 978-5-4372-0065-0 - TekcT : anekTpoHHbIi // OBC 'KoHcynbTaHT cTygeHTa’ : [canT]. - URL :
http://www.studentlibrary.ru/book/ISBN9785437200650.html| (gaTta obpaleHus: 17.03.2020). - Pexum gocTyna : no
noanucke.

JononHutenbHas nuteparypa:
1. KoueTkos, E. C. Teopusi BEpoSTHOCTE M MateMaTnyeckas ctatuctumka : y4ebHuk / E.C. Koyetkos, C.O. CmepunHckas,
B.B. Cokonos. - 2-e u3g., ucnp. u nepepad. - Mocksa : POPYM : MHD®PA-M, 2018. - 240 c. - (CpenHee
npodgoeccuroHanbHoe obpasosaHme). - ISBN 978-5-16-105582-3. - TekcT : anekTpoHHbIi. - URL:
https://znanium.com/catalog/product/944923

(nata obpatweHus: 17.03.2020). - Pexxum goctyna : no noanmcke.

2.XycHyTamHoB, P. L. MaTtemaTuyeckas ctatuctuka: yuebHoe nocobue / XycHytamHos P.LU. - Mocksa: HALL UHDPA-M,
2019. - 205 c. (Bbicwee obpasosaHue: bakanaspuart) ISBN 978-5-16-009520-2. - TekCT : aneKTPOHHbIRA. - URL:
https://znanium.com/catalog/product/1002159 (nata obpauweHus: 17.03.2020). - Pexum goctyna: no noLnucke.

3. bopwucosa, . B. Lindpposele MeToabl 06paboTtku uHgpopmaumm/bopucosa W.B. - Hosocubupck : HoBocnbupckuii
rocynapCTBEHHbIN TEXHUYecKmMn yHnBepcutet, 2014. - 139 c.: ISBN 978-5-7782-2448-3. - TekcT : anekTpoHHbIl. - URL:
https://znanium.com/catalog/product/546207

(nata obpaweHus: 17.03.2020). - Pexum goctyna : no noanmcke.
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.04.02 Martemaru4eckue MeToabl B reo/orum

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

Hanpasnenue noagrotosku: 05.04.01 - Feonorus

Mpodomnb noarotoskn: KOMNNEKCHbIA aHanv3 faHHbIX B HeddTerasoBow reonorum
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

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.

YyebHo-MeToanyeckas nutepatypa ans GaHHOW ONCUMMNINHBI UIMEETCS B HANNYMK B 3N1EKTPOHHO-6MONNOTEYHO cucTeMe
"KoHcynbTaHT cTyaeHTa", 4OCTYN K KOTOPOW npenoctasneH obyvatowmmes. MHoronpodounbHbIi 06pasoBaTtenbHblii
pecypc "KoHCynbTaHT CTyneHTa" SBNSeTCS 3NeKTPoHHON BrubnunoTtedHoin cuctemoit (36C), npepoctasnsatowel 4ocTyn
yepes ceTb VIHTepHeT K y4ebHoi nnutepaType 1 OONOAHWUTENbHBIM MaTepunanam, NpuobpPeTeHHbIM Ha OCHOBaHWUW NPSIMbIX
[oroBopoB ¢ npaeoobnanatensmu. NMonHOCTbIO COOTBETCTBYET TPeboBaHUSM doeaepasnbHbIX FOCyAapCTBEHHbIX
obpasoBaTtenbHblX CTaHAAPTOB BbicWwero 06pa3oBaHuUst K KOMNNEKTOBaHMIO BMBNNOTEK, B TOM YACNE SNEKTPOHHBIX, B
YyacTn oopMnpoBaHns POHO0B OCHOBHOM 1 AOMONHUTENBHOW NUTEPATypbl.
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