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Mporpammy avcumnavHbl paspaboTan(a)(n) ooueHT, K.H. (aoueHT) Manees A.A. Kadbenpa obuei
reonornm n rmgporeonornn VIHCTUTyT reonormum n HegoTerasoBbiX TEXHONOINN ,
Akhmet.Galeev@kpfu.ru ; MPEKTOp NHCTUTYTa MaTeMaTky U MexaHukm XpamyeHkos M.I".
nmpektopaT MMuM NHCTUTYT Matematumku n mexaHukmn um.H.MN.Jlobayesckoro ,
Maxim.Khramchenkov@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

BeeneHune B YNCEHHble MeTOAbl HanpasneHa Ha yrnybneHne npuknagHoi MmateMaTmyeckonm
MOArOTOBKW CTYOEHTOB, 0By4alowWmMxcs No Npocousio "rmaporeonoris n nHXeHepHas reonorus”, Ha
n3y4yeHne TeopeTn4ecknx OCHOB YNCIEHHOrO aHanm3a, OCBOEeHME CTaH4aPTHbIX MPOrPamMMHbIX
CpPencTB N UX NCMNOMb30BaHME NpU pPeweHn MoAeNbHbIX TAPOreonorMyeckmx n
NHXEHEPHO-reonornyeckmx 3anay. B oCHOBY NOCTPOEHUS NpOrpamMmbl NOMIOXEHO PasBuTmE y
CTYAEHTOB NPOYECCMOHANBHOMO MbIlWEHUS, obecrneyeHne 0CO3HAHHOro NoaxoAa K MOAENNPOBAHMIO
NPUPOAHbIX Npoueccos. 3y4eHne gaHHOM AMCUMMNIMHBI CONPOBOXAAETCS Pa3BUTMEM MPAKTUYECKMX
HaBbIKOB MCMOMb30BaHMs SBM npu peweHnn Hay4HO-NpakTUYeCKNxX 3a4ay, BOCNUTbIBAeT obLlyto
NHGOOPMaLMOHHYIO KynbTypy, Heobxoaumyto byaywemy cneumanucty. JaHHas oucunninHa He
TONbKO pacwmpseT Kpyro3op yyawmxcsa no Teopum BblYUCINTENbHbBIX METO00B, HO U SBNSETCA
6a30B0oI OCHOBOW ONSl U3Y4YEeHUs cneumnanbHbiX KYPCOB MO KOMMbIOTEPHOMY MOOENMPOBaHNIO,
3akpennseT HaBblKU U YMEHUS NporpaMMmupoBaHmns.

2. MecTo OUCLMMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

HaHHas yuebHas aucuunnmHa BkntodeHa B pasgen " 51.B.0 0.4 OucunnnnHel (Mogoynm)" OCHOBHOM
obpasoBaTtenbHol nporpammbl 05.03.01 Meonorusi 1 0THOCUTCS K 0683aTENBHBIM OUCUMUMNHAM.
OcBavBaeTcs Ha 3, 4 kypcax, 6, 7 ceMecTpbl.

OucunnnuHa 61.B.O 1.4 BeeneHne B YNCNEHHbIE METOObI BXOOUT B BApPUATMBHYIO YacTb
obwenpodeccroHanbHoro umkna OOl 6akanaBpuarta no HanpaeneHuo noarotosku 05.03.01
""'eonornsa" n nsyyaetca B 6 (3 kypc) un 7 (4 kypc) cemectpax. [nsg ycnewHoro 0CBOEHMS
AVCUMNnHBbI Heobxoanma 6a3oBast NOAroTOBKA MO MATEMATUYECKOMY M €CTECTBEHHO-HAY4YHOMY
umkny: "®duaunka”, "Xumus", "Matematuka", "Obwas reonorns". OCBOeHNe AaHHOW OMCLMMAVHDI
HeobxoaoMMOo Ans n3y4yeHns 6a3oBbIX AUCUMNANH NpodheccuoHanbHoro uukna "IuHammka noa3eMHbix
BoA", "MexaHwuka rpyHToB", "l"'eokpuonorus”, "' pyHTOoBeaeHme", "OpraHnsaumnsa n nnaHnposaHme
NHXEHEPHO-reonornyeckmx 1 rmgporeonornyeckux nccnegoBaHnin”, 0CBOEHNS MarncTepeknx
NporpamMmm reoxmMMmM4ecKoro, rmaporeonormyeckoro U MHXeHepPHO-reonorn4eckoro NPoguns, a Takxe
N8 yCnewHom NnpodpecCuoHanbHON AeaTeNnbHOCTH.

3. KomneteHuuu obyyarowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate oCBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNEeTEHUNN:

PacwundcpoBka

Lincpp komnereHuyu npuobpeTaeMon KoMneTeHLUn
OK- -
(oéu?eKyanyprle CNOCOBHOCTBIO UCMOMNb30BaTh OCHOBbLI 9KOHOMUYECKUX 3HAHWIA
KOMNETEHLIN) B pasnnyHbIX cpepax XunsHeneaTenbHOCTH
OrK-3 CMOCOBHOCTBIO MCMONb30BaTh B MPOECCMOHANBHOW
(npodpbeccmoHanbHble nesiTenbHOCTN 6a30Bble 3HAHMS MaTeEMaTUKN U eCTECTBEHHbIX
KOMMeTeHuun) Hayk
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
CMOCOBHOCTbIO pewaTtb CTaHOapTHbIE 3aaayn
I'IpOC*JeCCI/IOHa}'IbHOVI OeATeNnbHOCTN Ha OCHOBE

Lncpp komneteHLUN

EI)'IEOK(-;reCCMOHaanbIe NHPOPMaLIMOHHON 1 Bubnunorpadprnyeckoit KynbTypbl ¢
KOMNETEHLIAN) NPUMEHEHNEM MHPOPMAaLIMOHHO-KOMMYHUKALIMOHHbIX

TEXHONOT W 1 C y4eTOM OCHOBHbIX TPpeboBaHWiA
MHCPOPMALIMOHHON 6e30MacHOCTM

B pesynbrate 0CBOEHUS OUCUUMINHBLI CTYOEHT:
1. DONXEH 3HaTb:

[ npuHLMMBI MaTEeMaTUYeCKO naeann3aLmm NPUPOAHLIX MPOLIECCOB (OUNbTPALIMM, TEMO- 1
MaccornepeHoca B ropHbIX Nopoaax;

[ npuHLUMNBI DOKYMEHTUPOBaHMS 1 MaTEMATUYECKO 06PaBOTKN FE0NOrMYECKOi HAOPMALIK;

[ ocHOBbI YnCHEHHDBIX METOLO0B NPUBNNXEHHOTO peleHns KOHKPETHbIX 3a4a4 MaTeMaTn4eckoim
pur3uku;

2. DONIXEH yMeTb:

I NPUMEHSATb YNCNEHHble MeTobl peweHns AYYIl1 ¢ ncnonb3oBaHneM nporpamMmMHbIX NMPOOyKTOB
obLwero v y3kocneunannanpoBaHHOro HasHaYeHUs 45 MOAENNPOBaHMS NPUPOLHbBIX MPOLLECCOB
dovnbTpaunmM 1 NepeHoca, OLEeHKM 3anacos.

3. OONXEH BnaneThb:
- NOCTPOEHNA TnapognHaMn4eCcKnx mMoJhenen nnacTos 1 noacyeTa 3anacoB NOA3EMHbIX BO.

4. nONXeH OEMOHCTpUpoOBaTb CMOCOBHOCTb N FOTOBHOCTb:

CaMOCTOSITENIbHO BblIOMpaTb anropuTM peweHns 3anadn, NpoBoANTb ANCKPETM3aLUMIO PacHeTHOM
obnacTu, COCTaBNsATb PA3HOCTHY CXEMY, BbIOMpPaTb YACNEHHbIN METOA PEeWeHNs 3anaqu,
peanni3oBbiBaTb €ro Ha 04HOM N3 COBPEMEHHbIX aNfOPUTMUYECKUX S3bIKOB U B
npogpeccnoHanbHOM BbIYUCTUTENBHON Ccpele

4. CTpyKkTypa 1 cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIIMHBI COCTaBNseT 5 3a4eTHbix(ble) eanHuL(bl) 180 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUMNINHBI 9K3aMEH B 6 CEMECTpPE; 3a4eT B 7 CEMECTpe.

CyMMapHo no aucumnianHe MoxHo nony4ntb 100 6annos, 13 HMX Tekywas paboTta oueHusaetcs B 50
6annos, utorosasi dopma KoHTpons - B 50 6annos. MMH1MManbHoe KONMYecTBO ANs Aonycka K 3a4eTy
28 6annos.

86 6annos n bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyOBNETBOPUTENLHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLMNIMHE/ MOAYIO
TeMmaTnyeckum nnaH oUCUUNAUHbI/MOAYNA
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Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl

KOHTpoOns

Tema 1. TOYHOCTb
BbIYNCNIUTENBHOIO
SKcCrnepuMeHTa.
MorpewHocTu
.|BblYMCNIEHNIA.
YucneHHble MeToabI
peweHuns
anrebpanyeckmx
ypaBHEHUI.

1-3

KoHTponbHas
paboTta

Tema 2. HYucneHHoe
andpgoepeHumnpoBaHme
W NHTErpupoBaHne
‘laHaNMNTUYECKUX N
Tabnn4HO 3amaHHbIX

OYHKLUUNA.

4-10

KoHTtponbHas
paboTta

Tema 3. YncneHuoin
CrnekTpanbHbIn aHann3
.|BpEMEHHbIX
nonepoBaTenbHOCTEN B
0cafo4YHOW reonornun.

11-12

10

KoHTponbHas
paboTta

Tema 4. MpunbnunxeHHbIe
MeTOobl peweHns 3anad
mMaTtemMaTn4yeckom
‘|punamkn. CetouHble
MeTOoAbI.

1-3

Konnoksuym

Tema 5.
Ncnonb3oBaHune
nakeToB NPUKNagHbIX
.|nporpammHbIX cpencTs
ONg peweHns
reogouNbTPaALUNOHHBIX
3aau.

4-14

10

KoHTponbHas
paboTta

Tema 6.
WNcnonb3oBaHune
nakeToB NPUKNagHbIX
‘InporpamMHbIX CpencTs
ONs OUEHKM 3anacos
MOA3EeMHbIX BOL.

15-17

16

KoHTponbHas
paboTta

Tema . Toroesas
" |dopma KoHTponNA

ok3ameH

Tema . NITorosas
" |dopma KoHTpOnNA

3avet

NTtoro

38

60

4.2 CopepxaHvue oUCLUNMUHbI

Tema 1. TOYHOCTb BbIYNCIIUTENBHOIO 9KCMNepuMeHrTa. I'Iorpeumocm BblYMCNEeHUN. HNCNeHHble
MeTodbl peLleHns anre6pav|qecmx ypaBHEHMVI.

JNIeKLMOHHOe 3aHsiTne (6 4aca(os)):
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MorpelwHocT MaTeEMaTUYECKMX BbIYMCNEHWIA; METOAbI HAXOXOEHNS KOPHE anrebpanyeckmx
YpaBHEHWU,

naboparopHas pabora (8 yaca(oB)):

peWeHne CUCTEM NMHEHbIX anrebpanyecknx ypaBHEHW pannyHbiMKM MeToaamMn (MPOroHKa,
NTEepPaUNOHHbIE METOAbI)

Tema 2. YucneHHoe pudbcdbepeHuMpoBaHue U MHTerpupoBaHne aHanMTUYeCKuX u TabnmyHo
3apaHHbIX PYHKLMWA.

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

MeTo bl YACNIEHHOro AN dEPEHLMPOBAHNS (PYHKLNA; pa3HOCTHas NPon3BoaHas
naboparopHas pabora (8 4aca(oB)):

METOLbl YACNIEHHOr0 MHTErpPUPOBaHNS PYHKLIIA

Tema 3. UncneHHbIN cnekTpanbHbiA aHanu3 BpeMeHHbIX NonenoBaTesibHOCTENM B 0CaA04YHOU
reonornn.

JIeKLMOHHOe 3aHsiTue (4 4yaca(os)):
MEeTOoAbl YICNEHHOrO CNEKTPaNbHOro aHann3a BpeMeHHbIX NocnenoBaTenbHOCTE
naboparopHas pabora (10 4aca(oB)):

NPUMEHEHME METOLOB YNCNEHHOrO CNEKTPANbHOrO aHanM3a BPEMEHHbIX MOCNen0BaTeNbHOCTEN B
ocano4YHon reonornm

Tema 4. I1p|/|6n|/|)|(e|-||-|b|e MeTo bl pelleHus 3agad MaTtemaTn4yeckou (bI/ISI/IKVI. CeTouHbIe
MeToAbl.

JNleKL,MOHHOe 3aHsiTne (8 yaca(os)):

YMNCJIeHHble MeTOObl peweHnd 3a4a4 MaTeMaTn4yeckomn CpVI3I/IKVI

naboparopHas pabora (8 yaca(oB)):

ncnonb3oBaHMe YCNEeHHbIX METO00B pPelWEeHNA 3a0a4y mMaTeMaTn4eckomn CpVI3VIKVI Ha npunMmepax

Tema 5. Ucnonb3oBaHue NakeToB NPUKAAAHbIX NPOrpaMMHbIX CPEACTB AN peLueHUs
reooMnbTpaLMNOHHbIX 3aaad.

NeKuMnoHHoe 3aHsiTne (8 yaca(os)):

nCoBpeMeHHbIe NakeTbl MPUKNaAHbIX NPOrpamMM Osi PELWEHNs ypaBHEHWU reodubTpaumm
naboparopHas pabora (10 4yaca(oB)):

NCMONb30BaHNe NakeToB NPUKNaAHbIX NPOrpamMM oS PEWeHNst ypaBHEHW reopunnbTpaumnm

Tema 6. Ucnonb3oBaHMe NakeToB npuknagHbIX NporpamMmmMmHbIX CpeacTB AJjisds OUueHKU 3anacoB
noa3emMHbIX BO4.

JIeKLMOHHOe 3aHsiTue (8 4aca(os)):

COBpeMeHHbIe nakeTbl NPUKIagHbIX NporpamMm ons peweHnd 3agady oueHK 3anacoB Noa3eMHbIX
BOL

naboparopHas pabora (16 4aca(oB)):

ncnonb3oBaHMe NakeToB NpuUKNagHbIX NporpamMm ons peweHns 3ana4y OLueHK 3anacoB Noa3eMHbIX
BOL

4.3 CTpyKTypa u conepxaHme caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Paspen Cemectp Hegpens camocmsﬂenbuoﬁ TpY.LLOEMKOCTD) ;&%ﬂ:;;::;g:ga
JuvcumnnuHbl cemecTpa paboTbi (B yacax) paoThl
CTY[leHTOB

Tema 1. To4yHOCTb

BblYNCNTUTENBHOIO

9KCNepuMeHTa.

MMorpewHocTn

1.[BblYUCIEHUIA.
YucneHHble MeToObl
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peweHns anrebpanyecknx ypaBHEHWA.

1-3

noaroToska K
KOHTPONbHOW
paboTte

12

KOHTPO/bHASs
paboTta
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyA0eMKOCTb ;%%%:L:?:;Eﬂg;
AducumnnuHbl pcemecha paborthbl (B wacax) 260TbI
CTyAOeHTOB P
Tema 2. YucneHHoe
andooepeHumnpoBaHme NOArOTOBKA K
o |1 MHTErpNpOBaHne 6 4-10  |koHTDONLHO 10 KOHTpONbHas
‘laHannTNnyYeckux n 26 02 o pabota
TabnM4yHO 3a4aHHbIX P
PYHKLUWNA.
Tema 3. UucneHHbin
CnekTpanbHbI aHann3 NnoAroToBka K
3.|BpeMeHHbIX 6 11-12 |KOHTPONbHOM 10 K(;g{)gganaﬂ
nonenoBaTesibHOCTEN B paboTte P
0Cafo4HON reonormun.
Tema 4. MpnbnuxeHHbIe
MeTobl peweHns 3anad
mMaremaTnyeckom NnoAroToBKa K
4. -
Gon3unkun. CeToyHble / 1-3 KONNOKBUYMY 6 KONNOKB1yM
MeToapbl.
Tema 5.
Vcnonb3osaHne
nakeToB NpuknagHbIX NoAroToBka K
5.[nporpaMMmHbIX cpencTs 7 4-14 |KOHTPONbHOM 6 Kg'gggg”b'-'aﬂ
LNS peweHns pabote P
reoounbTpaLNOHHbIX
3apau.
Tema 6.
Mcnonb3oBaHne
NoAroToBKa K
6.[1AKETOB MprKnaaHbIx v 15-17 Kc?ﬂToo;)bH%Vl 5 KOHTPONbHas
‘InporpaMMHbIX CPeLCTB a6 02 o paboTta
N5 OLLEeHKM 3anacoB P
NOA3EMHbIX BOL.
NToro 46

5. O6bpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHblEe hopMbl 06yUYeHUs

Nekummn, MynbTUMeaNAHbIE NPE3EHTaLMM, CEMUHAPDI, SNEKTPOHHbIE 0O6pa3oBaTe/bHble PECYPCHI,
nabopartopHble 3aHATUS, NpakTnyeckme paboTbl, CEPBUCHI U pecypcbl VIHTEpHeTa, TEXHONOrm
NPEKTHOro 0by4eHns, MHPOPMALMOHHO-KOMMYHUKALMOHHbBIE TEXHONOIMWN, MHTEPAKTUBHbIE
TEXHOMNOrnM.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLero KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

KETPOHHBH
B_EPCHTET
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Tema 1. TOYHOCTb BbIYUCIIUTENBHOIO 9KCMNepuMeHrTa. I'Iorpeumocm BblYMCNeHUN. HNCNeHHble
MeTodbl peLleHns anre6pav|qecmx ypaBHEHMVI.

KOHTpO/bHas paboTa , NpUMepHbIE BOMPOCHI:

pelweHve 3aa4y Ha onpeaeneHne NorpewHoCT MaTeMaTNYeCckmxX BblYMCNEHNIA; pelleHe 3a8ay Ha
KOMMbOTEPE MO HAaXOXAEHMWIO KOPHE anrebpanyeckux ypaBHeHu

Tema 2. YucneHHoe pudbcdbepeHuMpoBaHue U MHTerpupoBaHne aHanMTUYeCKuX u TabnmyHo
3apaHHbIX PYHKLMWA.

KOHTpOnbHas paboTa , NpUMepHbIe BOMPOCHI:

pelweHne 3a8a4y Ha KOMMbOTEPE MO YUCNIEHHOMY ANKEEPEHLNPOBAHMIO Y MHTETPUPOBAHMIO
aHanMTNYeCcKmn 1 TabnmyHo 3aaHHbIX OYHKLNA

Tema 3. UncneHHbIN cnekTpanbHbiA aHanu3 BpeMeHHbIX NonenoBaTesibHOCTEN B 0CaA04HOU
reonornn.

KOHTponbHas paboTta , NpUMeEpPHbIE BONPOCHI:

peleHre 3a4a4 Ha YMCNEeHHbIN criekTpanbHbli aHanns. enctsms ¢ KOMNNEeKCHbIMU YUCNaMu.
YncneHHbI cnekTpanbHbliA aHanmM3 n CUHTES.

Tema 4. MpubnunxeHHbIe METOAbI peLleHUs 3aaad mateMatuyeckon ousnkn. CeTouHble
MeToAbl.

KOMNOKBMYM , MPMMEPHbIe BOMPOChHI:
peleHne 3aa4y Ha UCMOMb30BaHNE CETOYHbIX METOLIOB PELIeHNs 3a0a4 MaTeMaTn4yeckom OU3nKin

Tema 5. Ucnonb3oBaHMe NakeToB NPUKAaAHbIX MPOrpaMMHbIX CPeacTB ANsl peLleHns
reodomMnbTpaLUOHHbIX 3a4au.

KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Vicnonb3oBaHue nakeTos NPUKNagHbIX MPOrpaMMHbIX CPEACTB AN peweHns reodounbTpauMoHHbIX
3adad

Tema 6. Ucnonb3oBaHMe NakeToB npuknagHbIX NporpamMmmMmHbiX CpeacTB Ajs OUueHKU 3anacoe
noa3emMHbIX BOL.

KOHTponbHas paboTta , NpUMepHbIE BONPOCHI:

Vicnonb3oBaHmne nakeToB NpuknagHbiX MPOrpaMmMHbIX CPEeACTB A8 OLEHKU 3arnacoB NOA3EMHbIX BOL,
Tema . UToroeasi popma KOHTpons

Tema . UToroeasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy U 9K3aMeHy:

Tembl nabopaTtopHbIx PpaboT 1 NPaKTUYECKNX 3aHATUIA

1. YncneHHoe nHterpuposaHune. GopMysbl MPSMOYTroNbHUKOB.

2. UncneHHoe nHterpuposaHve. @opmyna tpaneumi.

3. MpnbnuxeHne cyHKLMIA C NOMOLWbIO psaoB. PasnoxeHne dyHkUmiA B psag MaknopeHa.
4. PasnoxeHune pyHkUMI B pag Pypbe.

5. [lencTBns C KOMMNIEKCHbIMK YncnaMn. Y1CneHHbIn cnekTpanbHbI aHanmMs3 1 CUHTES.

6. YucneHHble MeTobl peweHns 3atadn Kowwn. Metoabl Sinepa n PyHre-KyTTa.

7

. PasHocTHasa annpokcuMaums ypaBHEHWI B HAaCTHbIX NPOU3BOAHbIX HA NMPYMepe ypaBHEHUS
Nlannaca.

8. MogenvpoBaHme npowecca ABMXEHUS BA3KOW XNOKOCTU B MOPUCTON cpeae.

CAMOCTOSATENbHAA PABOTA CTYOEHTOB (CPC) BkntoyaeT cneaytowme suabl paboT:
- U3y4YeHre TeoPEeTNYECKOro NeKUMOHHOro MaTepmana;

- NnpopaboTka TeopeTMYeckoro Matepuana (KOHCNeKTbl NeKUWii, OCHOBHAas U OOMNONHUTENbHAS
nutepartypa);

- KamepanbHas 0bpaboTka pe3ynbTaToB N1abopaTopHbIX MCCeaoBaHNI
- MOArOoTOBKA K TECTaM, KONIOKBMYMaM 1 CEMUHApaM.

Bonpochl k 3a4ety
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1. B yeM cocTOMT NnocTaHoBKa 3a4a4v NPUBANXEHNS PYHKLNIA?
2. Kakune knaccbl annpokCuMmpyrowmx oyHKLUNIA Bbl 3HaeTe?
3. B 4ém cyTb MeTOOa HaMMeHbLWWX KBAAPATOB?

4. B 4yeM CcoCTOAT MHTEPNONALUNOHHbBIE METOAbI NPUONNXEHNS COYHKLNIA?

5. OnuwwuTe npouenypy pewexmns CJTAY ¢ nomolwbio 0bpaTtHon MaTpuLbi?

6. YUTO Bbl MOXeTe pacckasaTb O KOHEYHbIX Pa3HOCTSX?

7. B yeM 3akntoyaeTtcs cyTb MeTo4a ntepauunin npyu peleHn ypaBHEHNn YUCNEHHbIM METOL0M?
8. Kakne goopMmynbl YACNEHHOrO AndpbdepeHUnpoBaHns Bbl 3HaeTe?

9. Kak npon3BoauTb BbIOOP ONTMMANbHOTO Wwara Tabnmubl NPon3BoAHbIX?

10. Kakune yncneHHble meToabl peweHns 3agadn Koww sbl 3Haete?

11. Pacckaxute o Metogax PyHre-KyTTa.

12. Kak npon3BoamMTCSa KOHTPOMb NOrpewHoCcT Ha ware?

13. B 4yeM noes KOHe4YHO-Pa3HOCTHbLIX METOO0B?

14. Kakme ¢oyHKUMM MOryT ObiTb pa3noxeHbl B psag Pypbe?

15. B yem cyTb ®dypbe-aHanusa n Pypbe-cnHTe3a?

16. B 4eM cocTomT MeToA KOHEYHbIX pa3HOCTEN AN NIMHENHbIX AndodoepeHunanbHbIX YpaBHEHN
BTOpOro nopsaka?

17. Kakvne metofbl peleHuns ypaBHEHWI C YaCTHbIMU MPOM3BOAHbIMY Bbl 3HaeTe?

Bunertbl K 3k3ameHam.

Bunet &1

1. [lorpewHoCTb YACNEHHOr0 peweHns 3aaadn. VICTOYHKN 1 Knaccugukaums norpewHocTen.
2. DopMyIbl HUCNEHHOTO AnddepeHLMpPoBaHMNS.

BuneT @2

1. MNocTaHoBKa 3apayn NpmbnuxeHns pyHkumii. Knaccol annpokCcummpyowmx coyHKLnn. Kputepuii
cornacus. lNorpewHOCTb annpokcuMaunm.

2. BbluncneHue onpeneneHHbix MHTerpanos: npocTtenwnin meton MoHTte-Kapno.

Bunet €3
1. IHTepnonsaunoHHble MeToabl NpubnnxeHns oyHkUnii. Anrebpandyeckoe MHTEPrnonMpoBaHue.
2. BblunucneHue onpeneneHHbIx MHTerpanos: reomeTpuydeckuii meton MoHTte-Kapno.

BuneT @4

1. IHTepnonsunoHHble MeToabl NpubnnxeHns doyHkumia. NMonuHom JlarpaHxa, ero ocTaTo4HbIiA
YneH.

2. BbluncneHune onpeneneHHbIX MHTErPanoB: hOpPMy/ibl NPSIMOYTONIbHUKOB.

bunet 5

1. IHTepnonsunoHHble MeToabl NpUbANXeHns yHKUniA. PasneneHHble pasHOCTU 1 MX CBOCTBA.
2. BbluncneHune onpeneneHHbiX MHTErpanos: oopmyna Tpaneunii.

Bunet €6

1. HTepnonaums n npubnmnxeHue cnnanHamm.

2. BbluncneHune onpeneneHHbix MHTerpanos: oopmyna CuMncoHa.

Bunet €7
1. Dopmynbl YUCNEHHOrO OndgepeHLMpPoBaHNS.
2. Metonbl PyHre-KytTa pewenua OLY. ®opmynbl drinepa n Agamca.

BuneT €8

1. OcTtaTtoyHas NorpewHoCTb. BoluncnutenbHas norpewHocTb Npu YUCIEHHOM
AndodoepeHLMpoBaHM, BbIBOP ONTMManbHOro Wwara 1abnumubl NPON3BOAHbIX.

2. NonunHoMmmnanbHasa annpokcumaums metogom MHK
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Bunet €9

1. MpocTeiiwne kBaapaTypHble popmMynbl. KBanpatypHole coopmynbl HetoToHa-KoTeca. OueHka
NOrpewWwHoCTV KBaapaTypHoOi oopMynbl.

2. Tpy aTana 1 OCHOBHbIE MOHATMS METOAA CETOK AJ1S1 YPaBHEHWUIA B YACTHbIX MPOU3BOAHbIX.

Bunet 10
1. MNpaswuno PyHre. KBagpartypHble goopmynbl [aycca.
2. InTepnonaums. Teopema 0 €GUHCTBEHHOCTU MHOMOYIEHHOM MHTEPNONSALNN.

Bunet €11

1. MocTaHoBKa 3a4a41 YUCNEHHbIX METOAOB PeELeHNs 0ObIKHOBEHHbIX ANdpdepeHUmnanbHbIX
ypaBHeHWn. YcneHHble MeToabl peweHuns 3agayn Koww.

2. PasHocTHas annpokcuMaums ypaBHEHNIA B HACTHbBIX MPON3BOAHbLIX HA MPUMEPE YPaBHEHUS
Nannaca.

bunet 12
1. KpaeBble 3ana4n ons 06blkHOBEHHbIX AUdppepeHUnanbHbIX YpaBHEHNIA.
2. [[apMoHUn4Yeckunin aHanna. YeTHoe 1 HeYeTHOE NPOoLOXeHNe PYHKUWIA, 3aaHHbIX Ha OTPe3Ke.

bunet €13
1. MeTon KOHeYHbIX pa3HOCTEN A5 NMMHENHbIX ANdoepeHLmanbHbIX ypaBHEHWI BTOPOro nopsaka.
2. HYcneHHbI crnekTpanbHblid aHanms.

Bunet 14
1. YpaBHEHMS C YacTHbIMK NPoM3BoaAHbIMUA. MeToa CeTok.
2. lHTepnonsumnoHHble MeToabl NPUBNNXeHNs yHKUMiA. PazaeneHHble pa3HOCTM U X CBOCTBA

Bunet 15
1. MeTton Oinepa pewenns 3anaydn Kowwv ona OLY.
2. KOHEYHO-pa3HOCTHOE MOOENMPOBAHME ABUXEHMS BS3KOW XUOKOCTM B TPyOKe ToKa.

BuneTt €16
1. Tpun aTana 1 OCHOBHbIE NOHATUSA METO4A CETOK ANS YPaBHEHWI B HACTHbIX NPON3BOAHbIX.
2. IHTepnonsums n npmbnmxeHve cnnanHamu.

7.1. OcHoBHas nuTeparypa:

Kanutkun, H. H. YncneHHble MeToabl: y4eb. nocobue / H. H. KanutkuH. ? 2-e nsa., ucnpaeneHHoe. ?
CI6.: bXB-Metepbypr, 2011. ? 586 c.: un. ? (YyebHas nutepatypa ons By3os). - ISBN
978-5-9775-0500-0.http://znanium.com/ bookread.php?book= 350803

YucneHHble MeToabl 1 NporpammmpoBaHme: YuebHoe nocobue / B.L. Konpaes; Moga pea. J1.I'.
rarapuHon. - M.: U ®OPYM: HAL NHgppa-M, 2013. - 336 c.: nn.; 60x90 1/16. -
(MpodoeccmnoHanbHoe obpasosaHue). (nepennet) ISBN 978-5-8199-0333-9, 2000 aka3.
http://znanium.com/ bookread.php?book = 370603

YucneHHble MeToabl 1 NporpammmpoBaHme: YuebHoe nocobue / B. . Konpaes; Moga pen. J1.I'.
arapuHoi. - M.: NI ®OPYM: HAL, MHDPPA-M, 2014. - 336 c.: un.; 60x90 1/16. -
(MpodpeccrnoHanbHoe obpazosanue). (nepennet) ISBN 978-5-8199-0333-9, 300
3k3.http://znanium.com/ bookread.php?book= 452274

7.2. JlononHuTenbHasa nuteparypa:
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MaHTuHa, N. B. BoluncnutenbHas matemMatuka [OnekTpoHHbIn pecypc] : yuebHuk / U. B. MaHTuHa, A.
B. CrHuykoB. - 2-e n3ga., nepepab. n gon. - M.: MY CuHeprus, 2012. - 176 c. - (YHuBepcutetckas
cepus). - ISBN 978-5-4257-0064-3. http://znanium.com/bookread.php?book=451160

MaHTenees, A. B. MeTtoabl ontuMmaauun. Npaktuyeckunin kypc: yiebHoe nocobre ¢ MynbTumeana
conpoBoXaeHEM [OnekTpoHHbI pecypc] / A. B. MaHTtenees, T. A. Jletosa. - M.: Jloroc, 2011. - 424
c: un. (Hoeast yHuBepcutetckas bubnuoteka). - ISBN 978-5-98704-540-4.
http://znanium.com/bookread.php?book=469213

Kunpees, Bnaonmup BaHoBmY. YncneHHble MeTodpl B NpuMepax 1 3agadax : yiebHoe nocobue / B.
W. Knpees, A. B. lNMaHTtenees .? MI3paHune 2-e, ctepeotmnHoe .? Mocksa : Boicwas wkona, 2006 .?
480 c. : un. ; 22 cm. ? (MpuknapgHas matematuka ans BTY3o.) .? bubnwuorp. c. 477-480 (59 HasB.) .?
ISBN 5-06-004763-6, 3000.

7.3. UHTEepHeT-pecypcChl:

nekumm on-line No oCHOBHbLIM pa3aenam reonorun 3 obpasoBaTenbHbIX PpecypcoB YHMBepcuteTa
Tpomcé, Hopserus - 2.
http://www.geology.pu.ru/index.php?mod=mod_r_3&nam=%CB%E5%EA%F6%E8%E8&menu=&smenu=

cepsep reonornyeckoro cakynoteta MI'Y - http://geo.web.ru/

henepanbHble 0b6pasoBaTtenbHble NopTabl -
http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l_op=viewlink&cid=2282&fids

YncneHHble METOABI B ANEKTPOHHbIX Tabnuuax - http://www.ksu.ru/f3/bin_files/number-a!208.pdf
OneMeHTbl BEKTOPHOro aHanuaa - http://www.ksu.ru/f3/bin_files/number-a!208.pdf

8. MarepumanbHo-TexHU4eckKoe obecrneyeHme oUCLUNAUHBI(MOAYNS)

OcBoeHve gncuunnvHbl "BeefeHne B YACNEHHble MeToabl" npeanonaraet Ucnonb3oBaHne
cnepyouero MatepranbHO-TEXHNYECKOro obecneyeHms:

MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yyenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHaLlWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanv3auum noboin Buaeo n ayamno
NHdpopMauunu, NOyYeHNs 1 nepenayn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMieKTaLms
MyNbTUMEOMNAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
NPOEKLIMOHHOrO 3KpaHa, akyCTUYeCKO CUCTEMBI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsatens,
BK/IlOYaloLWen Ta4y-CKPpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGOOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyerms: USB,audio, HDMI. MiHTepakTMBHas TpmbyHa npenoaaBaTtens sBnsieTcs Kno4eBbiM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenoaasaTtens MMEET BO3MOXHOCTb NIErKo
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMM, MPaKTUYeCKne
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUMM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ONSt HAX COOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeACTB 00y4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeguinHas ayautopus Takxke oCHaleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NporpaMmMHoe obecneyeHue.

KomnbtoTepHbIl Knacc, npeacraensowmii coboi paboyee Mecto npenogasaTtens n He meHee 15
paboymx MECT CTYAEHTOB, BK/IHOYAIOLWMX KOMMbIOTEPHbIN CTOM, CTYN, NEPCOHANbHbIA KOMMbLIOTEP,
NVLEH3NOHHOE NporpaMMHoe obecneyeHre. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHBIV JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKNIOYEHbI K KOPNOPaTMBHON KOMMbioTepHON ceTn KDY n
HaxoOsTCs B €4MHOM OOMEHe.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

1. KoMnbloTepbl U NPOEKUMOHHASA TEXHUKA (MyNbTUMEONAHBIA NPOEKTOP, 9KPaH).
4. MNporpamMmHbli naket "Mdflw".

5. MNMporpammHbi nakeT "Mathematica”.

5. lNporpaMmHbIin nakeT OPUCHBbIX NPUNOXEHWIA.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm @I OC BINO un yyebHbiM nnaHom no
HanpasneHno 05.03.01 ""eonorma” n npodgomnio Noarotoskn NHxXeHepHasa reonorns u
rMaoporeonorns .
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