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Mporpammy avcumnnnHbl paspaboTan(a)(n) accuctenT, 6/c 3ariuesa H.B. kadenpa Bbiclei
MaTteMaTuKn 1 MaTemMaTM4yeckoro MoOLENMPOBaHNS OTAENEHNE Neaarornyeckoro obpasoBanHuns ,
Natalya.Chepanova@kpfu.ru ; poueHT, k.H. YeboTapesa 9.B. kadbeapa BbiClel MaTeMaTku u
MaTeMaTM4ecKoro MoOAeNNpPoBaHMs OTAeNeHNe nejarornieckoro obpasosaHms ,
Elvira.Chebotareva@kpfu.ru

1. LLenn ocBoeHns AUCLUMN/INHDI

OQHUM N3 OCHOBHbIX 0O HEKTOB NCCNEAO0BaAHNS COBPEMEHHOIO €CTECTBO3HAHMS SABNAIOTCSA
HEeNMHENHble AMHAMNYECKME CUCTEMbI, ONUCHIBAEMbIE CUCTEMAMU 0ObIKHOBEHHbIX HEMMHENHbBIX
ancbcpepeHLmanbHbIX ypaBHeHWIA. Mockonbky OTCYTCTBYIOT 0blwme METOAbI aHANNTNYECKOrO
peleHns

TakuX CUCTEM, Ha NepBbl NNaH BblABUTAIOTCSA YACNEHHbIE METObl UX pPeleHns, Npu 3TOM BaXHYI0
POJIb HAYMHAKOT UrpaTtb KA4EeCTBEHHbIE METOLbl NCCIEeN0BaHNA peLeHnii CUCTEM YPaBHEHWN,
obecneymBaiowme, BO-NepBbiX, NPOrHO3MPOBaHNE NOBEAEHNS ONHAMUYECKON CUCTEMBI U,
BO-BTOpPbIX,

KOHTpONMpYtowme npaBusibHOCTb NPUMEHEHNS YACTIEHHBIX METOLOB.

YyebHble uenv n 3afaqn gucumnimvHebl

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

2. [latb Heobx0aMMbIA MaTepman No METOAAM PEWEHNS CUCTEM OObIKHOBEHHbIX
AngodpepeHLmanbHbIX ypaBHEHWUN,

3. [laTb OCHOBHblE METOLbI KAYECTBEHHON Teopun anddpepeHumanbHblX ypaBHEHUA N UX CUCTEM.
4. O3HaKOMNTb C METO4AMU UCCNEeOOBaHNS OANHAMUYECKMX CUCTEM B NPUKNAOHbBIX MaTeMaTuyeCcKux
naketax (Maple)

2. MecTo AUCLMNAMNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtenbHOM NPorpaMmbl BbiCLLEro
npocpeccrmoHanbHoro o6pasoBaHus

[aHHas yuebHas aucumunnnHa BkntodeHa B pasaen " b3.0B.11 MNpogeccnoHanbHblin" 0CHOBHOA
obpasosaTtesnbHol nporpammbl 050100.62 Meparormyeckoe obpaszoBaHne 1 OTHOCKTCS K
ovcumnnnHam no Bbibopy. OcBanBaeTcsi Ha 4 Kypce, 8 cemecTp.

[nsi ycnewHoro oCBOEHUs AMCLUUNANHLI HEOOXOAUMbI 3HAHUS OCHOB MaTeEMaTMYECKOro aHanmaa,
NVHeHoM anrebpbl 1 TeopUn 0ObIKHOBEHHbIX ANGIEPEHLMANBHBIX YPABHEHWIA, & TAKXE HaBbIKU
paboTbl C OHOW M3 CyLECTBYOLWMX CUCTEM KOMMNbIOTEPHON MaTeMaTUKN.

[MpepwecTByOWNMK 0N OAHHOW OUCUUNIHBI ABNSOTCA Cneayowmne AUCLUUMINHBDI

- "Maremarunyecknin aHanns";

- "OudopbepeHunanbHble ypaBHEHNS";

- "NnHeiiHas anrebpa”;

- "MaTtemartumyeckoe MogenMpoBaHue B CUCTEMax KOMIMbIOTEPHON MaremaTtumkin'.

3. KomneteHuuu obyyatroLerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS Cleaytowme KOMNeTeHUNN:
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Pacwmndpposka
npuobpetaemon KOMNeTeHLUn
Bnageet Kyanyp0|7| mMaTemMaTn4yeckoro MbllNeHns, NormM4eckomn
N anropuTMMYECKON KyNbTypoi, CNocobeH NOHMMATh 00LLyIo
CTPYKTYpPYy MateMatn4eckoro 3HaHums, B3aMMOCBA3b MeX Y
pas3nn4HbiIMn MmatemMaTtndecKknumn gucumninHamm,

Lncpp komneteHLUN

ClK-9

peann3oBbiBaTb OCHOBHbIE METOObI MATEMATUYECKMX
(npodhbeccmoHanbHble o
KOMMETEHLINN) pacCy>XeHunin Ha OCHOBE OBWUX METOLOB HAY4YHOro

nccnenoBaHma mn onblita peweHuns y‘-le6HbIX N HAY4HbIX np06neM,
NoNb30BaTbCA A3bIKOM MaremMaTukm U MatemMaTmnyeckom
TepMI/IHOFIOI'I/IeVI, KOPPEKTHO BblpaxaTtb 1 apryMeHTnpoBaHoO
0060CHOBbLIBATb MMEOLWMECS 3HAHUS

B pe3ynbTarte 0OCBOEHNA ONCUNMJINHDBI CTYOEHT:!

OO/IXeH OEMOHCTPUpPOBAaTb CNOCOBHOCTb 1 FOTOBHOCTb K NPUMEHEHUIO Ka4eCTBEHHbIX METO00B
aHanmaa, a Takxe CUCTEM KOMFIbPOTepHOVI MatematTukum npun nccnegosaHmn AMHaMN4EeCKMX CUCTEM.

4. CTpyKkTypa U cogepXxaHvue OUCLUMNIUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMMIIMHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOr0 KOHTPONS AMCUUNANHDBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo No aMcumMnanHe MoxHo nony4ntb 100 6anno., n3 HMx Tekylwas paboTta oueHmBaeTcsl B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANsl AOMNycKa K 3a4eTy
28 6annos.

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

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

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

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

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No AucuunimHe/ MOaynto
TemaTnyeckum nnaH QUCUUNMNANHbI/MOAYNA

Buabl n yachbl
Paszen ay,oMTOpHOM paboThbl,
Hepens MX TPy A0EMKOCTb Tekywue coopmbl
N 'D'"Kn"g"lr;;m"b'/ CemMecTPemectpa (B yacax) KOHTpOnNsi
Nekuun MpakTnueckuelaboparopHbie
3aHATUSA paborTbl
Tema 1. ABTOHOMHbIE gga:ﬁik'el-leoe
1.|ondpdoepeHumanbHble 8 1-2 6 0 8 sananme
ypaBHEeHUS
nUCbMeHHoe
> Tema 2. ABTOHOMHble 8 3.4 4 0 4 nomailHee
CUCTEMBI 3afaHve
Tema 3. JluHelHble NMUCbMEHHOEe
0OHOpPOOHbIE CUCTEMBI JomaliHee
n HUMaNbHbIX HUN
3 [AngpcepeHina 8 | 59 | 10 0 1p ~ [3amanne
YpaBHEHWA C KOHTpOnbHas
NMOCTOSIHHBIMU paboTta
KoadgppmumeHTamm
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
B] YHHBEPCHTET
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Bugbl n yachbl
Pasgmen ayauTopHOM paborThbl,
Hepens MX TPy AO0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")':lr;;}r;”b'/ C("w'echcemecrpa (B yacax) KOHTpOnsi
Nekumm MpakTnyeckmelllaboparopHbie
3aHATUA pa601b|
Tema 4. JlnHenHble
o RIS MUCbMEHHOE
4.|ondpbdoepeHumanbHbiX 8 10-11 4 0 4 ggg:l:”;:e
ypaBHEHWI C
MOCTOSIHHbIMU
KoadhpumumeHTamm
NMUCbMEHHOE
JomaluHee
5 Tema 5. HennHenHble 8 11 12 0 8 3agaHue
CUCTEMDI KOHTpONbHas
paboTta
Tema . Itoroeas 8 0 0 0 9K3aMeH
" |doopma KOHTpoOns
NToro 36 0 36

4.2 CopepxaHvue oUCLUMNUHDI

Tema 1. ABTOHOMHbIEe auddpepeHunanbHbie ypaBHeHUs

neKkumnoHHoe 3aHsitTne (6 yaca(os)):

O6blkHOBEHHblE andbdoepeHLmanbHble ypaBHEHUS NepBoro nopsaka. CylwectBoBaHme 1
€0VHCTBEHHOCTb pelleHns 0O6bIKHOBEHHOIo ANdohepPEHLMANbHOrO ypaBHEHWS NEPBOro Nopsiaka.
WNHTerpanbHble kpuBble. MI3oknuHbl. ViccnenosaHne noseneHns peleHnii 06bIkHOBEHHOMO
ondbdoepeHLmanbHOro ypaBHeHNs NePBOro Nopsiaka ¢ MOMOLLb0 MeToaa M30KNH. ABTOHOMHbIE
nndpdoepeHumanbHble ypaBHeHUs nepsoro nopsiaka. Ocobble ToUkM ypaBHeHMs. VIHTerpanbHble
KpvBble U 0a30BbIi NOPTPET aBTOHOMHOIO ANGICPEPEHLMANBHOIO YpaBHEHMS NEPBOro Nopsiaka.

MoHATVE Ka4EeCTBEHHOI 3KBMBANEHTHOCTN.
naboparopHas pabora (8 yaca(oB)):

WNHTerpanbHble kpuBble. VI3oknuHbl. iccnenosaHne noseneHns pelleHnini 06bIkHOBEHHOMO
ondpdoepeHLmanbHOro ypaBHeHNs MEPBOro Nopsiaka ¢ MOMOLLb0 MeToaa U3okNuH. MocTpoeHne
MHTerpanbHbIX KpUBbIX ¢ nomolbto Maple. ABTOHOMHble audpdoepeHLmnanbHble ypaBHEHUS NepPBOro
nopsiaka. ViHTerpanbHble KpuBble 1 (0a30Bblii MOPTPET aBTOHOMHOMO AMdhdoepeHLmManbHOro
ypaBHeHUsi nepBoro nopsaka. NMoHATMe Ka4eCTBEHHOW 3KBMBANEHTHOCTH.

Tema 2. ABTOHOMHbIE@ CUCTEeMbI
JNIeKLMOHHOe 3aHsiTne (4 4yaca(os)):

HopmanbHas doopmMa aBTOHOMHOM CUCTEMbI AndddEPEeHUManbHbIX ypaBHeHUA. Ocobble TOYKM
aBTOHOMHOW cucTeMbl. Pa3oBble TpaekTopun 1 (Pas3oBbli NOPTPET aBTOHOMHOW CUCTEMbI.

MN30oknnHbl. @a30BbI NOTOK U SBOMOLUS.
naboparopHas pabora (4 4aca(oB)):

Ocobble TO4KM aBTOHOMHOW cucTeMbl. Pa30Bble TPAeKTOPUK 1 0A30BbI MOPTPET aBTOHOMHOIA
cuctembl. MI3oknuHbl. [locTpoeHne oas3oBoro nopTpera aBTOHOMHOW CUCTEMbI AndodpepeHuUnanbHbIX
YypaBHEHUI C NOMOLLbIO MeToaa U3oKNWH. [locTpoeHne hasoBoro NopTpeTa aBTOHOMHOW CUCTEMbI

angpgoepeHLmanbHbIX ypasHeHun ¢ nomolbio Maple.

Tewma 3. JInHerHble ogHOpOAHbIE cUCTeMbl AnddepeHuanbHbIX ypaBHEHUA C NOCTOAHHLIMU

KoadpdoumumueHTamm
JNleKuunoHHoe 3aHsitne (10 4aca(oB)):
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MartpunyHasa dpopma 3annucm NMHENHON 0A4HOPOLHOM CUCTEMbI ANdddPEPEHLNANbHBIX YPaBHEHWI C
MOCTOSIHHBbIMK Ko3dhdomumeHTamm. XXopaaHosa goopmMa MaTpuubl. Ocobble TOYKM NTMHERHbIX
aBTOHOMHbIX cucTeM. Knaccudpukaumsi ocobbix Todek. PasoBble NOPTPEThl NMMHERHBIX aBTOHOMHbIX
CWCTEM Ha NNOCKOCTU. JIMHENHbIE CMCTEMBI B MPOCTPAHCTBAaX pa3MepHOCTN Bonbluei Yem aBa.
naboparopHas paborta (12 yaca(oB)):

Ocobble TOYKM TMHEHBIX aBTOHOMHbIX cucteM. Knaccugpukaums ocobbix Todek. dazoBble NopTpeTh
NINHENHbIX aBTOHOMHbIX CUCTEM. ABTOMaTtn3aums Ka4eCTBEHHOIro UCCnenoBaHns NMMHENHOM CUCTEMDI
Ha nnockocTtu ¢ nomoubto Maple. NocTpoeHre pas3oBoro nopTpeTa TPEXMEPHON CUCTEMDBI C
nomoubio Maple. KoHTponbHas paboTa 1.

Tewma 4. JInHeHble HeOAHOPOOHbIE CUCTEMbI AudpcpepeHLnanbHbIX ypaBHEeHUN C
NOCTOSIHHbIMU KO3(phuLimeHTammn

neKkumnoHHoe 3aHsitTne (4 yaca(os)):

KayecTBeHHbI aHann3 NUHENHbIX HEOAHOPOOHbBIX CUCTEM ANdddEPEHLNANbHbBIX YPaBHEHUI C
NOCTOSAHHbIMK KOoadhpuumeHTamu. NoctpoeHne ¢oas3oBoro nopTpera NMMHENHON HeO4HOPOAHOM
CUCTEMbI Ha NIOCKOCTMW.

naboparopHas pabora (4 4aca(oB)):

JlnHelHble HEOOHOPOAHbIE CUCTEMBI AndddoepeHLUManbHbIX yPaBHEHWI C NOCTOSAHHBIMA
KoatpdpuumeHTamMm Ha NnockocTu. MNMocTpoeHne hasoBoro NnopTpeTta MMHENHON HEOOHOPOLHOM
CUCTEMbI Ha NIOCKOCTMW.

Tema 5. HennHenHble cucTeMmbl

neKumnoHHoe 3aHsiTne (12 yaca(os)):

HenunHeliHbie aBTOHOMHbIE cucTeMbl. JlokanbHoe n rnobanbHoe noseneHue. JlnHeapusauns B
OKPECTHOCTU HEMOABUXHOM TOYKM. Teopema 0 nmHeapm3aunn. Y CTOMYMBOCTb 0COBbIX TOYEK
HenuHenHbIx cucteM. lNepsble nHTerpansl. NpenensbHble unknbl. Teopema lNyaHkape-beHankcoHa.
naboparopHasi pabora (8 yaca(oB)):

NnHeapwn3aunsi B OKPECTHOCTU HEMOABUXHOW TOYKW. YCTOMYMBOCTb OCOBbBIX TOYEK HEMMHEMHbIX
cucteM. MNpenenbHble umknbl. KoHTponbHas pabota 2.

4.3 CTpyKTypa n copepxaHume caMOCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabl
N Paspen Cemectn| HeAens | camocrostenbHoit [TpynoemkocTh ;%%%:L:‘T’:;Ezga
AucumnnuHol pcemeCTpa pa6otbl (B yacax) a60ThI
CTYAOEeHTOB P
Tema 1. ABTOHOMHbIE noarotoBka
1.|amdpdpeperumanbHble 8 1-2  |nomawHero 4 ggz:;”;:e
YpPaBHEHUA 3a0aHuns
Tema 2. ABTOHOMHbIE 8 3-4 Hgﬂ;ﬂ:eBrKg 4 oomallHee
‘lcucTembl
cucrte 3anaHus 3apaHve
7 NoOAroToBK
Tema 3. JlnHelnHble OAroToBKa nomalHee
OLHOPOLHbIE CUCTEMbI JomauwHero 8
3apaHve
andpdpepeHunanbHbIX 8 5.9 3afaHuns
‘lypaBHeHui C NoAroToBka K
MOCTOSIHHbIMU KOHTPOMbHOVA ) KOETPO"'bHaﬂ
KoathpuumeHTamm pa6ote paocoTta
Tema 4. JlnHelHble
HeoL4HOpPOL4HblE
CUCTEMbI noAroToBKa
[andogoepeHumanbHbIX 8 10-11 [momawHero 4 ESE;:UMH:G
ypaBHEHWI C 3apaHus
NOCTOSHHbIMU
KoadppmumeHTamm
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
Bi) YHUBEPCHTET
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Bupbl
N Paanen Cemectn| HEAENs | caMmoctosTenbHoit [TpynoeMkocTh g‘:ﬂ%’:‘;'o';‘;’:;gzg;
AucumnnuHbl Pcemectpa pab6orbl (B wacax) a60ThI
CTYLEHTOB P
noaroToBk
OAroroska AomMmallHee
nomaliHero 12 sanaHne
5 Tema 5. HenuHelHble 8 {1 [3apanvs
‘lcucTembl NoOOroTOBK
OAroToeka K KOHTpONbHas
KOHTPONbHOW 2 26072
paboTe P
N1oro 36

5. O6pa3oBarenbHble TEXHONOIMU, BK/IHOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

MoMMMO TpaanUMOHHBIX 0bpa3oBaTeNbHbIX TEXHOMNOIMIA NP NPOBEAEHNM NEKLMA 1 nabopaTopHbIX
paboT WMPOKO NUCMONb3YHTCA NHPOPMALMOHHO-KOMMYHUKALMOHHbIE TexHoNornn. [ns peanmsaumm
NHTEPaKTUBHOM OOPMbl 0OYHYEHUSI MPUMEHSIIOTCS CUCTEMbI KOMMbIOTEPHOK MaTeMaTky (cuctema
Maple unn ee aHanorn).

6. OueHOUYHble cpeacTBa OJi1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMMNIIMHBI U y4eBHO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. ABTOHOMHbIe AudpchepeHLUanbHblie ypaBHeHUs!
JoMallHee 3aaaHune , npuMepHble BOMpPOCHI:

NHTerpanbHble kpuBble. MI30knuHbl. iccnenoBaHve noBeaeHUs peleHnii 06bIkHOBEHHOIO
AnpdoepeHLmanbHOro ypasHeHns nepsBoro nopsaka ¢ nomolLbio Metona u3oknvH. [loctpoeHve
NHTErpasbHbIX KpMBbIX C Nomolbio Maple. ABTOHOMHble audbdpepeHunanbHbie YpaBHEHNS NepBOro
nopsioka. VIHTerpanbHbie KpmBbie 1 (Pa3oBblil NOPTPET aBTOHOMHOIO AndpdpepeHumnanbHoro
ypaBHeHuns nepsoro nopsaka. lNoHatne ka4ecTBeHHOM 3KBUBANEHTHOCTN.

Tema 2. ABTOHOMHbIE CUCTEMbI
JoMalHee 3afaHune , NpUMepHble BONpPOCHI:

Ocobble TOYKM aBTOHOMHOM cUCTeMbl. DPa3oBble TPaeKkTopUn 1 oa3oBblii TOPTPET aBTOHOMHO
cucTembl. N3oknmHbl. MocTpoeHne pasoBoro nopTpeTa aBTOHOMHOW CUCTEMbI ANdddEPEHLNANbHbIX
ypPaBHEHUIA C MOMOLLbIO MeToAa M3OK/MH. [ocTpoeHne ha3oBoro NopTpeTa aBTOHOMHOW CUCTEMbI
nndpdoepeHLmanbHbIX ypaBHeHuWin ¢ nomoLbio Maple.

Tema 3. JluHenHble ogHOpOOHbIE cucTeMbl anddepeHunanbHbIX ypaBHEHMA C NOCTOSAHHbIMU
KoadpoumumueHTamm

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

Ocobble TOYKUN NNHENHbIX aBTOHOMHbIX cucTeM. Knaccudpmkaums ocobbix Todek. dasoBble NOPTPETHI
NIMHENHbIX aBTOHOMHbIX CUCTEM. ABTOMaTU3aLMs Ka4eCTBEHHOIO MCCNeaoBaHns NMMHENHOW CUCTEMbI
Ha nnockocTu ¢ nomoubto Maple. NocTpoeHne ha3oBoro NopTpeTa TPEXMEPHON CUCTEMBI C
nomoubto Maple.

KOHTpO/bHas paboTa , NpUMepHbIe BOMPOCHI:

3apaHuve 1. [ocTpoutb CEMENCTBO MHTErpanbHbIX KpMBbIX ypaBHeHns $\dot{x}=x+t"2$ a) ncnonbays
MEeTOoL M30KNKWH; b) ¢ noMolwpbto Maple (Ha rpadpuke Takxe oTobpasnTb NONyYEHHbIE U3OKIUHDI).
3apnaHue 2. [NocTponTb (hal3oBblil NOPTPET aBTOHOMHOMO AnddepeHumansHOro ypaBHeHNS
$\dot{x}=(x+2)(2e"x-2)$ v onpenennTb TN 0cobbix Touek. 3agaHune 3. OnpenennTb TN 0cobHOM
TOYKW NNHENHON cncTeMbl andodbepeHumanbHbix ypasHeHuin $\dot{x_1}=-6x_1-17x_2,
\dot{x_2}=x_1+2x_2$%. MocTpoutb cxemaTnyHblii ha30BbIA MOPTPET CUCTEMBI U MPOBEPUTH
NpaBuIbHOCTb NOCTPOEHUS € nomoubio Maple.

Tewma 4. JInHerHble HeoAHOPOOHbIE CUCTEeMbI AudpcpepeHLnanbHbIX ypaBHEeHUN C
NOCTOSIHHbIMU KO3phuLimeHTammn
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noMalHee 3afaHne , NpUMeEpPHbIE BOMPOCHI:

NHeliHble HEOAHOPOAHbIE CUCTEMBI ANhdpepeHLMaNnbHbIX YPaBHEHWIA C MOCTOSIHHBIMY
KoagocpmumeHTaMm Ha nnockocTu. MocTpoeHne a3oBoro nopTpeta NMMHENHoN HeOAHOPOLHON
CMCTEMbI Ha MNIOCKOCTM.

Tema 5. HennHenHble CUCTEMbBI
JoMallHee 3agaHue , NpuMepHbie BOMPOChHI:

JInHeapu3aumnst B OKPECTHOCTM HEMOABMXHON TOYKN. YCTONYMBOCTb OCOObIX TOYEK HENMHENHbIX
cuctem. lNepsble nHTerpansl. lNpenenbHbie LUKKbI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

3apanue 1. MNocTponTb haszosbiii nopTpeT cuctembl $\dot{x 1}=x_2, \dot{x_2}=x_2-1$. MpoeepnTb
NpPaBUIbHOCTb NOCTPOEHMS ¢ nomolbio Maple. 3anaHue 2. HaiiT ocobble TO4KM HENTMHENHOM
cucTeMbl anddpepeHumanbHbix ypaBHeHnin $\dot{x_1}={x_2}"2-3x_1 x_2, \dot{x 2}=x_1 x_2-3$ n
onpenennTb UX TUM, UCNONb3YS TEOPEMY O NMHeapm3aumun. NocTponTtb PazoBbi NOPTPET CUCTEMBI C
nomouwbto Maple. 3agaHue 3. C nomouwbio Maple nccnegosatb cuctemy
$\dot{x_1}=-x_2+x_1(1-{x_1}"2-{x_2}"2), \dot{x_2}=x_1+x_2(1-{x_1}"2-{x_2}"2)$ Ha Hannuyune
npenenbHoro umkna. OnpenenuTb TN NPeaenbHOro Lukna.

Tema . UToroesasi popma KOHTpons

MpuMepHbIEe BONPOCHI K 9K3aMEHY:

1. iccnenoBaHve noBeaeHusi peleHnii 06bIkHOBEHHOIo AndbdoepeHUNanbHOro ypaBHEHNUS NepBoro
nopsiaka C NMoMoLLbio MeTofa N30KIWH.

2. Ocobble TOYKM ypaBHEHMS 1 (pa30BbIi MOPTPET aBTOHOMHOIO ANGGEPEHLMANBHOMO YpaBHEHNS
nepBoro nopsaka.

3. Ocobble TO4KM aBTOHOMHOW CMCTEMBI.

4. ®azoBble TPAEKTOPUM 1 (Pa3oBbIN NOPTPET aBTOHOMHOM CUCTEMbI.

5. N30kNuHbI. DPa30BbIV NOTOK 1 9BONOLMS.

6. Pas30BbIN NOTOK N 3BOSIOLNS.

7. Ocobble TOYKM NMNHENHbIX aBTOHOMHbIX cucTeM. Knaccudomkaumst ocobbix To4Yek.

8. AnropuTt™ NOCTPOEHNS Pa30BOro nopTpeTa NMMHENHOM aBTOHOMHON CUCTEMbI HA NAOCKOCTH.
9. JlnHeiiHble cncTeMbl B MPOCTPAHCTBAx pa3mMepHoOCTM bonbluein 4eM aBa.

10. HennHeliHble aBTOHOMHblE cucTeMbI. JlokanbHoe 1 rnobanbHoe noBeaeHue.

11. JlnHeapmsaumns B OKPECTHOCTM HEMOOBUXHOWN TOYKMW.

12. Teopema o nuHeapusauuu.

13. YCTOM4YMBOCTb 0COBbIX TOYEK HEMMHENHbBIX CUCTEM.

14. Nep.ble nHTErpansbi.

15. lpenenbHble LUMKIbI.

16. Teopema lNyaHkape-beHaukcora.

17. TlocTpoeHue nHTerpasnbHbIX KpusbIx ¢ nomoubio Maple.

18. [NocTpoeHne ha3oBbIX NOPTPETOB ANHAMUYECKMX CUCTEM Ha MNOCKOCTU C nomoubio Maple.
19. lNocTpoeHne pasoBbix NOPTPETOB ANHAMUYECKUX CUCTEM B MPOCTPAHCTBE C noMolwbio Maple.

7.1. OcHOBHas nuTeparypa:
OndpdepeHumanbHble ypaBHeHNs, 9nberonbl, Jles SpHecTosny, 2013r.
OdudpdepeHunansHble ypasHeHus, demmuposuy, Bopuc Nasnosuy;MogeHos, B.I1., 2006r.

PomaHko, B.K. Kypc anddepeHumnanbHbix ypaBHEHNA 1 BapraumnoHHOro ncumncnerns / B.K.
PomaHko. - 3-e n3ga. (an.). - M.: BUHOM. Nabopatopus 3HaHwmii, 2013. - 344 c.

http://znanium.com/bookread2.php?book=538967

7.2. lononHutenbHasa nuteparypa:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CtpaHnua 8 ns 11. 111 yHlf[

S OEMALIGH



Mporpamma gucumnnunHbl "MogenvpoBaHue Ka4eCTBEHHOro uccnenosaHne anHammyeckmx cuctem"; 050100.62 MNeparornyeckoe
obpasoBaHue; accucteHT, 6/c 3ariuesa H.B. , noueHT, k.H. YeboTtapesa 3.B.

Maple 10/11/12/13/14 B maTtematnyeckux pacyetax, [lbskoHos, Bnagumup NeTtposuny, 2011r.
CucTeMbl komnbloTepHoi anrebpbl: Maple: , Ananbes, Buktop 3axaposuy, 2006r.

7.3. UHTepHeT-pecypcChbl:

MapleSoft - http://www.maplesoft.com/

WolframAlpha - https://www.wolframalpha.com/

EnuHoe okHO gocTtyna K obpasoBatenbHbiM pecypcam - http://window.edu.ru/

Mwnp maTematmyeckux ypaBHeHun - http://eqworld.ipmnet.ru/

ObpazoBaTenbHbIli MaTeMaTnyeckuin cainTt Exponenta.ru - http://www.exponenta.ru/

8. MarepumanbHo-TexHU4YecKoe obecrneyeHme oUCLUNAUHbI(MOAYNSA)

OcBoeHMe ONCUMNANHDI "MO,EI,eJ'IVIpOBaHI/Ie KayeCTBEHHOro nccnenosaHne guHammn4ecknx cucrem”
npennonaraeT UCnoib3oBaHmMe cnenyloulero MmatepmanbHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeguiiHas ayantopus, BMECTUMOCTbIO bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOMT U3 UHTErpUPOBAHHBIX MHXEHEPHbIX CUCTEM C €OUHON CUCTEMON ynpaBs/ieHns, OCHaLWeHHas
COBPEMEHHbBIMU CPENCTBaMM BOCNPOU3BEAEHUS U BU3yanm3auum noboin Buaeo n ayamno
NHpopmMauun, Nony4eHNs 1 nepenadn dNeKTPOHHbIX JOKYMEHTOB. TNoBas KoMnnekraums
My/NbTUMELVIHON ayanuTOPUM COCTOUT U3: MyNbTUMEONAHOrO NPOEKTopa, aBTOMaTU3NPOBAHHOIO
NPOEKLIMOHHOI0 9KpaHa, akyCTUYeCKON CUCTEMDI, a TAKXe MHTEPaKTMBHONW TpMbyHbI Npenoaasartens,
BK/IOHAIOLWEN Tay-CKPUH MOHUTOP C AnaroHanblo He MeHee 22 AI0MOB, NePCOHaNbHbIA KOMMbIOTEP
(c TexHn4ecknmmn xapaktepuctmkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOOOH, 6ecnpoBofHOM MUKPOMOH, 610K ynpaBneHus 060opynoBaHNEM, UHTEPGECHI
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaasaTtens SBnseTcs KnoyeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHSIOWNM BCE YCTPONCTBA B €ONHYI0 CUCTEMY, U CIYXUT
NONMHOLEHHbIM paboymm mecToM npenogasatens. lNpenogasartens MMEET BO3MOXHOCTb NIErKO
ynpaeBnsTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKNE
3aHATMA, Npe3eHTaunn, BebrHapbl, KOHPEPEHLNM 1 Opyrve BUabl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yAO0OHON 1 OOCTYMHOW ANS HAX POPME C NMPUMEHEHNEM COBPEMEHHbIX
MHTEPAKTMBHbIX CPeACTB 0Oy4eHMs, B TOM YMCNE C MCMONb30BaHMEM B NpoLecce 0byyeHns Beex
KopropaTtusHbIX pecypcoB. MynbTuMeouinHas ayamtopust Takxke ocHaleHa WMpPOKOMOIOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTepHOe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3MOHHOE NPOrpaMmMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeactaensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIV CTOM, CTYN, NEPCOHAsbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WNPOKOMONOCHbIA JOCTYMN B
cetb VIHTepHeT. Bce KoMnbioTepbl MOAK/OYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetn KDY n
HaxoOaTcsa B €AMHOM JOMEHeE.

Y4yebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BbC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasarener Beaylmx By30B CTpaHbl, BbICOKOKBANNULIMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pasoBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMaTMBHbIE OOKYMEHTbI, CreunanbHble nepnognyeckme n3agadms n n3naHus,
BbiNyckaemble napnartenbcrsamm By3oB. B HacTosuwee spems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanus (PrOC BI1O) HoBoro nokoneHus.

KomnbtioTepHble ayamTopun ans nposeaeHms nabopatopHbix paboT co cneayowmnmM NporpaMMHbIM
obecneyeHneMm: naket Maple (unu ero aHanor).
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Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 050100.62 "MNeparormyeckoe obpasosaHne” 1 NPouIto NOAroToBkn Matematuka,
NHgOPMATNKA U MHPOPMALIMOHHbBIE TEXHOMOTMKN B BUNIMHIBaNbHOM TaTapCcko-pyCcCKOn cpene .
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