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MporpamMmy avcumnnvHbl paspaboTan(a)(n) 3aseayowmnin kadenpoi, A.H. (npodgeccop) NrHatbes
O.I. kadbenpa BbiCWwEN MATEMATUKN U MaTeEMaTMYECKOro MOAENNPOBaHNS OTAENEHNE
negmarormyeckoro obpasosaHus , Jurij.lgnatev@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

O[LHMM 13 OCHOBHbIX 06EKTOB UCCNEAOBAHMS COBPEMEHHOMO €CTECTBO3HAHMS SBNSIOTCA
HeNMHelHble OMHAMUYEeCKMe CUCTEMbI, ONUCbIBaEMblE CUCTEMaMU 0ObIKHOBEHHbIX HENMHEMHbIX
andogoepeHLmManbHbIX ypaBHEHWIA. MocKobKy OTCYTCTBYIOT 00Wme MeToabl aHaNMTUYECKOro peLeHms
Taknx CUCTEM, Ha NepPBbIiA NNaH BblABUTaOTCS YNCNEHHbIE METObI UX PELIEHMs, MPX 3TOM BaXHYHO
PO/b HAYMHAIOT UrpaTbh KAYECTBEHHbIE METOAbI MCCNEeaoBaHNS PELIEHNA CUCTEM YPaBHEHWIA,
obecneymBatoLme, BO-NepBblX, NPOrHO3MPOBaHNE NOBEAEHUS ONHAMMUYECKON CUCTEMBI U, BO-BTOPbIX,
KOHTPONUpPYOLWME NPaBUNbHOCTb NPUMEHEHUS YNCNEHHbIX METOOB.

YyebHble uenn n 3agadn ancunninHbl

1. [latb HEOOXOAUMBIN TEOPETMYECKUIA MaTepman No TEOPMN ANHAMUYECKNX CUCTEM N METO4AM UX
nccnenoBaHus;

2. [latb Heobx0aMMbIA MaTepMan No METOAAM PELEHNS CUCTEM OObIKHOBEHHbIX
AngodpepeHLmanbHbIX ypaBHEHWUN,

3. [latb OCHOBHbIE METOAbI KAYECTBEHHOW Teopun AndodpepeHLmnanbHbIX YPaBHEHWUI 1 UX CUCTEM.

4. O3HaKOMNTb C METOA4AMM UCCEOOBAHNS OANHAMNYECKMX CUCTEM B NMPUKNALHbBIX MaTEMATUYECKNX
naketax (Maple)

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpamMmmbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " M1.B.1 ObweHay4yHbIi" OCHOBHOWA
obpaszoBartenbHoit nporpamMmbl 050100.68 MNeparornyeckoe obpasoBaHNe N OTHOCUTCS K
BapmaTtusBHoOl Yyactn. OcBanBaeTcs Ha 2 Kypce, 3 ceMecTp.

Lns ocBOEHUS acUMNAnHBI HeobxoanMa MatemaTnyeckas NoArotoeka bakanaspa no
MaTeMaTn4ecKoMy aHanmay 1 Teopun 06bIKHOBEHHbIX ANGIEPEHUMANbHBIX YPABHEHUIA, a TaKXe
NVHeHoM anrebpbl (CUCTEMbI IMHENHBIX YPaBHEHWIA) 1 OCHOB BNaaeHWs NpuknanHbIMy
mMaremaTtnyecknmm naketamu.

MpenwecTBytowmii Kypc Mmaructpatypsl "OduddepeHumanbHble ypaBHEHNS B CUCTEMAX
KOMNbIOTEPHOWN MaTeMaTukn" ABNSETCS KMKYEBbIM A5 OBNafeHns AaHHbIM KypcoM. B cBoto
oyepenb OaHHbIN KypC ABNSETCH OOHON N3 OCHOB MaremMatuyeckoro 1 KOMMbiOTEPHOro
mMoenumpoBaHus: "MaTtematmyeckoe MOOENMPOBaHNE B CUCTEMAX KOMMbIOTEPHOM MaTeEMaTUKM",
"KomnbioTepHOe MoLeNnnpoBaHMe B MEXaAHNYECKUX N 3NEKTPOAMHAMMYECKUX cuCTeM", a Takxe ans
BbIMNONHEHNS MarncTepckom gmuccepraLlmu.

3. KomneteHuuu obyyatowierocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUMIINHDI
/mopynsi

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeaytoWwme KOMNeTEHUNN:

PacwudpoBka

LLincpp komneteHumu npuoﬁperaemo?ﬁagomneTeHuuu
OK -1
(0bLWeKyNnbTypHbIE obLwWenHTeNneKTyanbHbI 1 0OLWEKYNbTYPHbI YPOBEHb
KOMMeTeHuunn)
OK -2 FOTOBHOCTbIO 1CMOMb30BaTh 3HAHME COBPEMEHHbIX NPobnem
(0blWeKyNbTypHbIE Hayku 1 obpa3oBaHus Npu peleHnn obpasoBaTeNbHbIX 1
KOMMNeTeHuunm) npogoeccnoHanbHbIX 3anad
OK -3 CMOCOBHOCTBIO K CaMOCTOSATE/IbHOMY OCBOEHMIO HOBbIX METOLOB
(0bLeKyNbTypHbIE nccnenoBaHus, K USMEHeHUI0 Hay4Horo npogonns ceoem
KOMMeTeHuunn) npodoeccnoHanbHom OeaTenbHOCTH
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PacwudpoBka
LLincpp komneteHumu npuobpeTaeMor KoMneTeHLUU
OK -4
(OBLLEKYNbTYPHBIE CMOCOBHOCTBIO (DOPMMPOBATL PECYPCHO-NHGOPMALNOHHbIE
KOMMETEHLM) 6a3bl 4N1a pelweHns NpodeccnoHanbHbIX 3a4ay
CNOCOBHOCTBIO CaMOCTOATENbHO NPUobpeTaTb C NOMOLLbIO
OK-5 NHJOOPMAaLIMOHHbIX TEXHONIOrNIM 1 NCMONb30BaTh B
(0blWeKynbTypHbIE NPaKTN4EeCKON AEeATENBHOCTU HOBbIE 3HAHWNS N YMEHWNS, B TOM
KOMneTeHuunn) yucne, B HOBbIX 06NacTaX 3HAHWUIA, HEMOCPEACTBEHHO He
CBSA3aHHbIX CO chepot AeaTenbHOCTH
OrK - 1 FOTOBHOCTbIO OCYLWECTBNATL NPOJIECCUOHANBHYIO
(npodhbeccmoHanbHble KOMMYHUKaLMIO Ha rocy0apCTBEHHOM (PYCCKOM) U MHOCTPAHHOM
KoMMeTeHuunn) A3blkax
OrnK -2 CMOCOBHOCTBIO OCYLWECTBASTL NPOdeccuoHanbHoe n
(NMpodheccmoHanbHble NINYHOCTHOE caMoobpal3oBaHue, MPOeKTUPOBaTh AaNlbHENLLNIA
KOMMNeTeHuunm) obpaszoBaresibHblli MapLWPYT 1 NPOGECCUOHANBHYIO Kapbepy
MK - 1 CMOCOOHOCTBIO NPUMEHSITb COBPEMEHHbIE METOANKN U
TEXHONOIMW OpraHn3aumm n nm
(NDOMECCHOHANTbHbIE exHonornm opraHmsad g peanvsauumn obpas3oBaTenbHOro
KOMNETEHLIN) npouecca Ha pasnnyHbix 06pasoBaTenbHbIX CTYNEHSAX B
PasnnyHbIX 06pa3oBaTENbHbIX YHPEXAEHUSX
MK -5 CMOCOOHOCTBLIO aHaNN3NPOBaTb PE3yNbTaTbl HAY4HbIX
(npodbeccrnoHanbHble MccnenoBaHUn U NPUMEHNATb UX NPW PELIEHNN KOHKPETHbIX
KOMMeTeHuunn) obpasoBaTesbHbIX 1 UCCeaoBaTeNbCKMX 3anad
MK -6 FOTOBHOCTbIO MCMONb30BaTh MHOUBMOYANbHbIE KpeaTUBHbIE
(npodhbeccmoHanbHble CMoCcOBHOCTN ANSt OPUrMHANIBHOTO PELLEHUS
KOoMMeTeHuunn) nccnenosaTenbCckunx 3anad
NnK-7 FOTOBHOCTbIO CAMOCTOATENIbHO OCYLWECTBNATb HAaYy4HOe
(npodbeccrmoHanbHble nccnenoBaHue ¢ UCNofb30BaHNEM COBPEMEHHbBIX METOLOB
KOMMeTeHuunn) HayKu
MK - 8 FOTOBHOCTbIO K pa3paboTke 1 peannsaumm MeToANYeCKnx
M nen, MeToamnkK, TEXHONOrMn 1 n
(NPOECCHOHANbHBIE o4enen, MeToauk, TEXHONO preMoB 0by4eHuns, K
KOMMETEHLM) aHanmay pesynbTaToB NpoLecca Ux UCNob30BaHNS B
obpasoBaTesibHbIX 3aBeEHUSIX Pa3/INYHbIX TUMOB

B pesynbTaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:

1. NONXEH 3HaTb:

1. OCHOBbI Ka4eCTBEHHON Teopun anddepeHumnanbHbIX YpaBHEHWUIA;

2. 3HaTb MeToAbl ONpPeneneHns Tna CUCTEMbI N HAXOXOEHNS ee XapakTePUCTUYECKNX TOYEK;

3. 3HaTb TUMbl aCUMNTOTUYECKOrO NOBEAEHUS PELLEHWIA U COOTBETCTBYIOWME 0a30Bble Anarpammbl
NBYMEpHOM OMHaMUYECKON CUCTEMBbI,

4. 3HaTb OCHOBHbIE NPOrpaMMHble NpoLeaypbl UCCNefoBaHUS OANHAMUYECKMX CUCTEM B NPUKNALAHbBIX
matemartumyeckux nakerax (Maple).

2. IONXeH yMeTb:

1. YMeTb NpuBOAUTb CUCTEMBI 0OLIKHOBEHHbIX ANGGEPEHLMANTbHBIX YPaBHEHWU K HOPMabHOMY
BMAOY 1 onpenensatb TUM CUCTEMbI, ee XapakTepucTn4eckme To4K1 1 TUMbl aCUMNTOTUYECKOrO
noBeOeHNs peleHnit;

2. YMeTb TpouTb (0a30ByO AmarpamMmy OBYMEPHON AUHAMUYECKOW CUCTEMBI;

3. YMeTb npoBecTn nccnenosaHve aBTOHOMHOW AMHAMUYECKON cucTeMbl B nakeTe Maple n
NOCTPOUTb (Pa30BbIN MOPTPET CUCTEMDI.

3. 0OMXEeH BnageTb:
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CTyOeHT OONXEH BnadeTb HaBblkaMy U METO4AMU UCCNEA0BAHUSA HENNHENHbIX ONHAMUYECKNX
CUCTEM B NpUKIagHOM MatemaTtnyeckom nakete Maple.

4. NONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTyneHT OOMXEeH NEMOHCTPUPOBATb CMOCOOHOCTb 1 FOTOBHOCTb MPOBECTM MOSTHOE UCCeaoBaHmne
HENMHENHON aBTOHOMHOW OUHAMMYECKOW CUCTEMbI B NMPUKNagHoM Matematuyeckom nakete (Maple) n
[atb NOMHYIO XapakTePUCTUKY NOBEAEHNS OUHAMNYECKOW CUCTEMBI.

4. CTpyKTypa 1 cogepXxaHue OUCLUMNIUHBI MOAYNs
Obwas Tpya0eMKOCTb AUCLIMIMIMHBI COCTaBNsSeT 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONSA ANCUMNMINHBI 3a4€T B 3 CEMECTpE.

CyMMapHo no amcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO NS AOoMnycka K 3adeTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

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

55-70 6annos - "ynoBnetBopuTeNbHO" (YO0B.);

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

4.1 CTpyKkTypa u coaepxaHue ayauTopHON paboTbl MO AUCUMNIMHE/ MOAYIO
TemaTuueckui NNaH AUCLUNINHBI/MOAYNS

Bupobl n yachbl
ayauTOpHOM paborThbl,

Pasnen
Hepens VX TPy A0EMKOCTb Tekywume copmbl
N D‘"KAL:)'L'-;,'LV,"HH/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nex ““I'IpaKmqecmeHa6opaToprle
L 3aHATUSA pabortbl
Tema 1. OCHOBHble TBOpYEeckoe
1.|noHATNA Teopun 3 1-3 2 6 0 3apaHve
OVHaAMNYEeCKNX CUCTEM.
Tema 2. MeToabl
ema eron TBOpYEeCcKoe
o [Ka4ecTBeHHOro 3 4-8 o 6 0 3ananHme
‘lnccnepoBaHums
OVHaAMNYEeCKNX CUCTEM.
Tema 3. KayecTBeHH
seonenoparme T80peCkoe
3. KOHKDETHBIX 3 9-13 2 8 0 3apjaHue
OVHaAMNYEeCKNX CUCTEM.
Tema . NITorosas 3 0 0 0 3aver
" |doopma KoHTpoOnS
NTtoro 6 20 0

4.2 CopepxaHvue oUCLUNMUHDI
Tema 1. OCHOBHbIe MOHATUSA TEOPUM OUHAMMNYECKUNX CUCTEM.
JNleKuMoHHoe 3aHsiTne (2 4yaca(os)):

[MoHsaTHe 0 aMHammnyeckux cuctemax. PasoBoe NPOCTPAHCTBO AMHAMUYECKON CUCTEMBI N €ro
pa3MepHoCTb. CncTeMbl 06bIKHOBEHHbIX ANdPEPEHUNANbHbBIX YPaBHEHWUIA U UX KnaccudomKaums.
ABTOHOMHbIE CUCTEMBI.

npaktnyeckoe 3aHsitne (6 4aca(os)):
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MeToabl NOCTPOEHUS 0a30BOM TPAEKTOPUM ABYMEPHON ONHAMUYECKOM cuCcTeMbl B nakeTe Maple.
YncneHHble MeTObl PEeLWeHNst CUCTEM 0ObIKHOBEHHbIX HENMHEMHbIX AMdddepeHLManbHbIX
ypaBHeHuin B nakete Maple. Metopbl rpadon4eckoro npeactaBneHns peweHnin CUCTEM
00ObIKHOBEHHbIX HENMMHEHbIX AndodpepeHUMnanbHbIX ypaBHeHUn B nakete Maple.

Tema 2. MeToAbl Ka4eCTBEHHOro UccnenoBaHUs AUHAMUYECKUX CUCTEM.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

NnHeHble cucTeMbl 0ObIKHOBEHHbIX ANGEPEHLMANBHBIX YPABHEHWUA N METOAbBI X PELLEHNS.
OCHOBbI Ka4eCTBEHHOI Teopumn anddepeHUmnanbHbIX YPaBHEHWIA.

npakTnyeckoe 3aHsitne (6 4aca(os)):

MeToObl KA4eCTBEHHOrO UCCNeaoBaHNs CUCTEM 0ObIKHOBEHHbIX HENMHERHbIX AnddpepeHUnanbHbIX
ypaBHeHuin B nakete Maple.

Tema 3. KauecTBeHHOE nccnenoBaHMe KOHKPETHbIX AUHAMUYECKUX CUCTEM.
JIeKLMOHHOe 3aHsiTne (2 4aca(oB)):

Ocobble TOYKM 1 NX Knaccudpukaums. ACUMNTOTUYECKOE NOBEAEHME PELIEHWNIA aBTOHOMHbIX CUCTEM
omcpdpepeHumanbHbix ypaBHeHuA. Knaccrnyeckme npuMepbl HENMHEHbIX aBTOHOMHBbIX
LNHAMNYECKMNX CUCTEM.

npakTnyeckoe 3aHsitne (8 4yaca(os)):

ViccnenoBaHune ¢pasoBbiX NOPTPETOB KNACCUYECKNX HENUHENHbIX ANHAMUYECKNX CUCTEM B NakeTe
Maple. MNocTpoeHne onHamMmm4eckmx gpa3oBbiX MOPTPETOB KonebaTenbHbIX CUCTEM.

4.3 CTpyKTypa u cogepxaHue caMOCTOATENIbHOM paboTbl AUCLUNNIUHBI (MOAYNS)

Buabi
N Pasnen Cemect Hepens | camocTosTensHon [TpyA0eMKOCTb ;‘:ﬂ%ﬂ:;:g:;g:ga
AducumnnuHel pcemecha pab6ortbl (B yacax) 260TbI
CTY[,EHTOB P
Tema 1. OcHOBHblE NOAroToBKa K
1.|noHATNSA Teopun 3 1-3 |TBOpUYeckomy 14 ;Zgg:iceme
ONHaMNYECKUX CUCTEM. 3a4aHunto
Tema 2. MeToapl
o [KQ4ECTBEHHOTO 3 4-8 :soﬂrl?;giga ) 14 TBOp4YEeCcKoe
‘nccnenoBaHuns 3aJ121ano y 3anaHve
ANHAMNYECKNX CUCTEM.
Tewma 3. KavecTtBeHHoe
noaroTtoBka K
3 nccnenosaHmne 3 9-13 ng' SegKOl\all 18 TBOpYeckKkoe
"|[KOHKpPEeTHbIX Sa,D,F;HI/I}O y 3amaHue
AONHaMNYECKUX CUCTEM.
Wtoro 46

5. Obpa3oBarenbHble TEXHONOMMU, BK/IOYAs MHTEPaKTUBHbIEe hOpMbl 06yUYeHUs

TpanuunoHHbIe NpakTMYeckne n nabopaTopHble 3aHATUS, MHTEPAKTUBHbIE CPOPMbI 00Y4YEHNS C
MOMOLLbIO KOMMbIOTEPHOW cucTeMbl Maple, MofynbHas TexHonorms oby4yeHns, NpoekTHas
LESTENbHOCTb.

6. OLeHOuYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCTU, MPOMeXYTOYHOWM
aTTecrauum rno MToram OCBOeHUsi AUCLUMINHDBI U y4eOHO-MeToauYeckoe obecneyeHune
camocTosiTeNIbHOM paboThbl CTYAEHTOB

Tema 1. OCHOBHbIe NOHATUS TEOPUN AUHAMUYECKUX CUCTEM.
TBOpYECKOe 3aaaHune , NpuMepHble BOMPOCHI:
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MNpuBeneHne cucteMbl 06bIKHOBEHHbBIX ANAGEPEHUMANbHBIX YPaBHEHW K HOPpManbHOMY BMAY,
onpeneneHus Tmna cuctembl. MiccnenoBaHne Nnpoctenwmx MMHERHbIX AUHAMUYECKUX CUCTEM: Manble
KonebaHusi Npy>XuHbl, MaTEMaTUYECKOrO MasTHUKA, ABUXEHNE NPOOHOro Tena B Nose TSXeCTu.

Tema 2. MeToabl KAYeCTBEHHOI0 UCC/ieA,0BaHUS AUHAMUYECKUX CUCTEM.
TBOpYECKOe 3aaaHune , NpuMepHble BOMPOCHI:

WccnepnoBaHne 1 peleHne CUCTEM NIMHERHBIX 0BbIKHOBEHHbIX AMdddEPEHUMANbHBIX YPaBHEHWUI B
nakete Maple, rpadgomyeckoe npeacTasneHne peLLeHnin, NoOCTPoeHUe hasoBbiX TPAEKTOPUNA
peweHnin. CozpaHne OUHaAMMYeCKNX Moaenen NMMHENHbIX AMHAMUYECKUX CUCTEM.

Tema 3. KauecTBeHHOE UccnenoBaHMe KOHKPETHbIX AUMHAMUYECKUX CUCTEM.
TBOpYECKOe 3aaaHune , NpUMepHble BOMPOCHI:

WccnepoBaHme 1 YNCNEHHOE peeHne CUCTEM HENMHEHBIX 0ObIKHOBEHHbBIX ANddEpPEHLNaNbHbIX
ypaBHeHuin B nakete Maple, rpaduyeckoe npencrasneHve peweHnin, mocTpoeHne pasosbixX
TpaekTopuin peweHnin. CosgaHne oMHaAMUYECKUX Moaenen HeNMHENHbIX ANHAMUYECKMX CUCTEM.

Tema . UToroesasi popma KoHTpons

[MprMepHbIe BONPOCHI K 3a4eTy:

Bonpochb! k 3a4erTy:

1. NoHATHE 0 AnHaMU4yeckmnx cucTemax.

2. CucteMbl 06bIKHOBEHHbIX AndddoepeHLManbHbIX YPaBHEHWI 1 NX Knaccudpukaums.
3. ABTOHOMHbIE CUCTEMBI.

4. MNpocTeiiwme MeToabl MHTErPUPOBAHNS NTMHENHBIX CUCTEM OObIKHOBEHHbIX AndhdepeHUmnanbHbIX
ypaBHEHWUI.

5. OcHOBbI Ka4eCTBEHHOW TeopUn AndodepeHLnanbHbIX ypaBHEHNIA.

6. Ocobble TOYKM U NX KnaccugukaLlms.

7. ACnMnNTOTNYECKOE NOBEeAEHNE peeHNin aBTOHOMHbBIX CUCTEM AndddoepeHUnanbHbIX ypaBHEHWIA.
8. ®a30BbIfi NOPTPET AMHAMUYECKON CUCTEMDI.

7.1. OcHOBHas nuTteparypa:

MartemaTtnyeckoe 1 KOMMbIOTEPHOE MOAENVMPOBaHME (DyHAAMEHTANIbHBIX 0O bEKTOB U SIBNEHWIA B
cucTeme KoMMbloTepHoi Matematku Maple, Virbatbes, KOpuiin MeHHanbesuy, 2014r.

1. Kobenes H.b. 9nemeHTbl kayecTBeHHO Teopun rnobanbHbIX U NOKaNbHbIX CUCTEM U
UMUTALMOHHOE MoJenMpoBaHne nx aHeprun / MNpuknagHasa nHgopmartuka, €1, 2010 -
http://znanium.com/bookread.php?book=412608

2. Kobenes, H. b. KayectBeHHas Teopns 60NbLINX CUCTEM 1 UX UMUTALMOHHOE MOAENNPOBAHME
[OnekTpoHHbIN pecypc] : nocobue ans pa3paboT4NKOB MMUTALMOHHBIX MOLENe n nonb3osaTenein /
H. B. Kobenes. - M.: MpuHT Cepauc, 2009. - [85 c.] -
http://znanium.com/bookread.php?book=414753

3. MogennpoBaHue cuctem u npoueccos: YyebHoe nocobue / H.IM. Yukypos. - M.: ULl PUOP: HALL
NHgopa-M, 2013. - 398 c. - http:/znanium.com/bookread.php?book=392652

4. Matematmyeckoe 1 KOMNbIOTEPHOE MOLENMPOBaHNE PyHAAMEHTANbHBIX 0O BEKTOB U SBNEHNI B
cucTeMe KOMNbloTepHOM Matematmku Maple : [nekuuun ons WKonbl N0 MaTeMaTnyeckomy
monenuposaHuio] / HO. . rnaTbes .- KasaHb : KasaHckui yHusepcutet, 2014 .- 297 ¢. : vn. ; 30 .-
ISBN 978-5-00019-150-7 ((8 06n.)) , 500.

<URL:http://lioweb.kpfu.ru/ebooks/05-IMM/05_120_000443.pdf>.

7.2. lononHutenbHasa nuteparypa:
[l Poccuiickas netHas wkona no rpasutaumm n kocmonorum, Arhatees, HO. I, 2012r.

MartemaTtunyeckoe mogenuposaHue, Camapckuin, AnekcaHaop AHopeesud;Muxannos, AnekcaHaop
MeTtposuny, 2005r.
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BeeneHune B uncneHHble Metoabl, Camapckuin, Anekcanap AHgpeesund, 2005r.

7.3. UHTepHeT-pecypcChl:

A.A. Camapckuin, A.lN. Muxannos, Matematnieckoe MoAeNnMpoBaHme - naeun, MetToabl, NPMMepsI -
http://www.mat.net.ua/mat/biblioteka/Samarskiy-Matmodelirovanie.djvu

A.A. Camapckuin, BBeoeHne B YncneHHble Metoapl -
http://www.mat.net.ua/mat/Samarski-Vvedenie-chislennye-metody.htm

B.N. ApHonba, F'eomeTpuyeckne MetToabl B TEOPUN 0ObIKHOBEHHbBIX ANGGEPEHUMANBHBIX YPaBHEHWIA
- http://www.mat.net.ua/mat/Arnold-Geom-Metod-Difuri.htm

B.W. ApHonba, Teopus katactpod - http://www.mat.net.ua/mat/Arnold-Teoriya-katastrof.htm

N.C. NoHtpsirnH, OBbIKHOBEHHbIE AnddepeHUnanbHbIe ypaBHEHMUS -
http://www.mat.net.ua/mat/Pontragin-Difuravnenia.htm

"MaTemaTtuyeckoe MooennpoBaHne oyHaaMeHTaNbHbIX 0O BHEKTOB U SIBIEHUI B CMCTEMAX
KOMMNbIOTEPHOW MaTeMaTmukn", poccuinckas neTHas wkona. Poccuinckas netHsas wkona
"MaTematuyeckoe MooennpoBaHne oyHaaMeHTabHbIX 0O BEKTOB U SIBEHUI B CMCTEMAX
KOMMbIOTEPHON Matematukn” - hitp://z3950.ksu.ru/bcover/0000609939_con.pdf.

H.[". ne bpéiH, AcumnToTuyeckme MetToabl B aHann3e -
http://www.mat.net.ua/mat/biblioteka/Brein-Assimptotika-v-analize.djvu

H.H. Mouncees, AcumntoTnyeckme Metonbl HENMHENHOWN MEXaHUKW -
http://www.mat.net.ua/mat/biblioteka/Moiseev-Asimptotika-nelineynoy-mehaniki.djvu

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHre ancumniavHbel "KavyectBeHHas Teopus onddpepeHLanbHbIX ypaBHEHWI 1 ee NpUMEHeHne
LS NCCNELOBAHNS AMHAMUYECKUX cMCTeM" npennonaraeT UCnonb30BaHWe Cneayolero
MaTtepuanbHO-TeXHMYeckoro obecrneyeHus:

MynbTumeouiiHas ayantopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMUT U3 UHTErpPUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON YnpaBs/eHns, OCHaLWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BUAeo n ayamno
NHpopMaLuun, NoNy4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVAHON ayanTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOrO 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXEe MHTEPAKTMBHONW TpMbyHbI NpenoaaBsartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AuaroHanblo He MeHee 22 OI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBoLHOM MUKPOMOH, 610K ynpaBneHus 060pynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTCcs KnoyeBbiM
3NEMEHTOM yNpaBneHns, 06 bEANHSIOWMNM BCE YCTPONCTBA B EOMHYIO CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm MecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATWA, Npe3eHTaunn, BebrHapbl, KOHEPEHLM U Opyrie BUObl ayAUTOPHON Harpy3Kku
obyyarowwmxcs B yAO6HON 1 DOCTYNHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
NHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BaHMEM B NMpoLecce 0by4yeHns Bcex
KoprnopaTtusHbIX pecypcos. MynbTuMeouinHas ayamtopust Takxxe oCHaleHa WMpPOoKOMOI0CHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOE 060pyn0oBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli kKnacc, npeactaensowmii coboi paboyee Mecto npenoaaeaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbIV CTO, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyveHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMnbioTepbl MOAKITOYEHbBI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.
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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. Ha kadhepe BbiCLen MaTeMaTk U MaTeMaTM4eCcKoro MOAENNPOBAHNSA UMEETCS COOCTBEHHDIN
KadpegpanbHblil oHA KHUT (CBbilwe 700 KHUr).

2. Ha neparornyeckom otaeneHnn uMeetcst 3 KOMMNbOTEPHbIX Knacca, 06 beANHEHHbIX B TOKa/bHbIE
CeTV N NOAKIIOYEHHbIE K MHTEPHETY, 4 HoyTOyka 1 3 npoekTopa, 4 NpuHTepa, U3 Hux 1 - LBETHOW, 1 2
Kcepokca, no3sonsitowme obecneynsatb y4ebHbli npouecc. KomnbroTepbl NCMONb3YOTCS, MOMUMO
NpoYero, ANns CreuKypCcoB 1 CNELCEMMHAPOB, a TakXe ONs BbINONHEHNS KBANNMMKALMOHHbIX paborT.

3. Ha kadeipe umeetcs obopynoBaHmne, No3BoNsioLEe pa3MHOXaTb BpoLopoBaTh METOANYECKME
nocobus n y4ebHuKN.

4. MynbtumeguinHasa ayoutopus (701, 712 ayn.)

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpaeneHunto 050100.68 "Meparornyeckoe obpasoBaHne" 1 MarMcTePCKol Nporpamme
MHdbopMaLMOHHbIE TEXHONOTMN B (OU3NKO-MaTeMaTU4eckoM obpasoBaHnm .
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ABTOpP(bI):

WrHatbes 1O.I".
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PeueH3eHT(bl):

Cyuwkos C.B.
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