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Mporpammy ancuunnvHbl paspaboTan(a)(k) OoueHT, K.H. HeboTapesa 9.B. kadenpa Bbicluei
MaTeMaTkn 1 MaTemMatmyeckoro MooenMpoBaHms oTaeneHne negarormyeckoro obpasosaHus ,
Elvira.Chebotareva@kpfu.ru

1. Lenn ocBOEHNS AUCLUMINHBI

OJZHMM 13 OCHOBHbIX 06HEKTOB UCCNEAOBAHNS COBPEMEHHOIO ECTECTBO3HAHMNS SBNSIOTCA
HeNMHelHble OMHAMUYECKME CUCTEMBI, ONUChIBAEMbIE CUCTEMaMU 0ObIKHOBEHHbIX HENMHEMHbIX
AndodoepeHLmanbHbIX ypaBHEHWIA. [0CKObKY OTCYTCTBYIOT 00LWmMe MeToabl aHaNMTUNYECKOro
peleHns

TakuX CUCTEM, HA NepBbIf NNaH BblABUTAIOTCSA YACNEHHbIE METOObl UX pPeleHns, Npu 3TOM BaXHYIO
PONb HAYNHAKOT UrpaTb Ka4eCTBEHHbIE METOLbl UCCNEeAOBaHNSA PELWEHNA CUCTEM YPABHEHWUN,
obecneumBatowme, BO-NepBbix, NPOrHO3MPOBaHNE NOBEOEHUS ONHAMUYECKO CUCTEMbI U,
BO-BTOPbIX,

KOHTpONupyouwme npaBuibHOCTb NPUMEHEHNS YACNEHHbIX METOO0B.

YyebHble uenv 1 3agadn gucUMnInHb

1. JaTb HEOOX0AMMBIA TEOPETUHECKUIA MaTepmnan No TeEoPUN ONHAMUYECKNX CUCTEM M METOOaM KX
nccnenosaHus;

2. [latb HeobxoaMMbIi Matepman no MeToaam peweHnst CucteM 0ObIKHOBEHHbIX
andbgoepeHumnarnbHbIX YpaBHEHWNIA;

3. laTb OCHOBHble METObl KAYECTBEHHOWN Teopun andoepeHunanbHbX YPaBHEHNA N UX CUCTEM.
4. O3HaKOMNUTb C METO4AMW UCCNEOOBAHUSA AMHAMUYECKUX CUCTEM B NPUKNAAHbIX MAaTEMATUYECKNX
naketax (Maple)

2. MecTO AMCUMUNNUHBI B CTPYKType OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oucumnnnHa BktodeHa B pasgen "B1.B.0B.16 OucunnnunHbl (Mogynm)" OCHOBHOW
obpasoBaTtenbHol nporpammbl 44.03.05 MNeparornyeckoe obpasoBaHve (C AByMS MPOGUIAMM
MOArOTOBKM) U OTHOCUTCS K AncumnanHam no Beibopy. OcamBaeTcs Ha 4 Kypce, 8 cemecTp.

[Nsi ycnewHoro oCBOEHUst AMCLUUNANHLI HEOOXOAUMbI 3HAHUS OCHOB MaTeEMaTMYeCKOro aHanmaa,
NVHelHo anrebpbl 1 Teopun 0ObIKHOBEHHbIX ANGIEPEHUMANbHBIX YPaBHEHWIA, & TAKXEe HaBblKU
paboTbl C OHOW M3 CYyLWECTBYOWMX CUCTEM KOMMNbIOTEPHON MaTeMaTUKN.

[MpenwecTeyOWMMM 019 OAHHOW OUCUMMNUHBI SBASIOTCS cneayowme AUCUNNINHDIL
- "Martemartmyeckumii aHanna";

- "OndpdpepeHumanbHble ypaBHeHNS",

- "NnHeiiHas anrebpa";

- "MaTtemartmyeckoe MogenMpoBaHue B CUCTEMax KOMMbIOTEPHON MartemMaTumkin'.

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

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS cneaylowme KOMNeTeHLUNn:
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LLiuchp KoMneTeHIMA pHOBpeTAGHON KoNmETeHLLAM
cnocobeH NOHUMATb YHUBEPCASbHbIA XapakTep 3aKOHOB NTOMMKK
MaTeEMaTUYeCKUX PacCyXaeHWn, NX NPUMEHNMOCTb B Pa3/IMYHbIX
CrK-10 o0bnacTsix HeNnoBeYECKOW AeATENbHOCTH, PO 11 MECTO MaTeMaTiki B
(POECCHOHANbHBIE CUCTEME HaykK, 3HaYeHMe MaTeMaTNYeCcKor HaykKn Ons peweHns 3anad,
KOMMETEHLIAW) BO3HMKAIOWWMX B TEOPUM N NPAKTUKE, 0OLEKYNbTYPHOE 3HAaYEHNE
MaTemMaTukn, BnageeT OCHOBHbLIMU MOMOXEHNSMU UCTOPMMN Pa3BUTKSA
MaTemMaTukn, BONIOLUN MATEMATUYECKNX MAEA N KOHLENMLMAMU
COBpPEMEHHO MaTtemMaTn4yeckom Hayku
ClK-11 BnafeeT NormM4eckMMn 1 Normko-CEMaHTUYECKMMU MOOENSAMUA 1
(npochbeccunoHanbHble mMeTogamu npencrasneHns, cbopa n 06paboTkm nHdopmaumm ons
KOMMeTeHLMN) y4ebHbIX Lenen
BNafeeT MaTeMaTUKON Kak YyHUBEPCaNbHbIM S3bIKOM HAayKu, CPeaCTBOM
MOAENMPOBAHMUS SBNEHWIA N NPOLIECCOB, CNOCOBEH NONb30BaTHCS
CrK-12 NOCTPOEHMEM MaTeMaTMYECKMX MOLENEN NS PEeWEeHNs NPaKTUYECKMX
(NPOCDECCHOHANHBIE npobnem, NOHMMATb KPUTEPWN Ka4eCcTBa MaTEMATNHECKMX ]
KOMMETEHLIAW) MCCNeNOBaHNIA, NMPUHLIMMLI BKCMEPUMEHTaNbHO 1 SMIMPUYECKON
MPOBEPKMN HAYYHbIX TEOPUIA, YMEHUEM UCCNEOOBATL KNAacC MOLENen, K
KOTOPOMY MPUHAONIEXUT NOAyYeHHAs MOLENb KOHKPETHOM cuTyaumuu,
NPVYMEHSAS MAaTEMATMYECKYIO TEOPUIO
CHK-2 MOHNMAET, 4TO (PYHAAMEHTANbHOE 3HAHUE SBNSETCS OCHOBOW
KOMMbIOTEPHbIX HAYK rOTOB NPUMEHSTb 3HAHNS TEOPETUNYECKON
(npodpeccunoHanbHble y g
KOMMETEHLIN) NHAOPMATUKN, OYHAAMEHTANbHON 1N NPUKNAaHON MaTeMaTukmn ons
aHanmMsa n cMHTe3a UHPOPMaLIMOHHBLIX CUCTEM M NPOLLECCOB
ClK-3 BnageeT Metonamm oby4yeHns MaTeMaTnyeckomy 1 anropuTMn4Yeckomy
(npochbeccuoHanbHbie MOAENMPOBaHMIO Y4ebHbIX 3a4a4 Hay4YHO-TEXHNYECKOTO,
KOMMEeTEHLMN) 9KOHOMUYECKOrO Xapakrepa
CrK-4 cnocobeH UCnonb3oBaTb MaTeEMaTUYECKUA annapar, METOA0M0MMI0
(POChECCHOHANHBIE NPOrpamMMmnpPOBaHNS 1 COBPEMEHHbIE KOMMbIOTEPHbIE TEXHONOMUN AN
KOMMETEHLIN) PELEeHNs NPaKTUYECKUX 3aaay NonyYyeHns, XxpaHeHms, o06paboTku 1
nepegayun nHgopmauun
CrK-5 BNafLeeT MeToaamm anropuTMMYeckoro MOAENMPOBaHNS ons
(NPOCPECCHOHATHBIE NMOCTAHOBKM MateMaTnyecknx 3anay, MeToaamm MaTeMaTnyeckoro u
KOMMETEHLNN) anropuTMMYECKOro MoOeNnpPoOBaHNS NPU NOCTAHOBKE M PELLEHUN
3a4ay NpyknagHoro xapakrepa
roToB K 06€CrneyYeHnto KOMMNbIOTEPHON 1 TEXHONOrMYECKOW NOAOEPXKKN
LesTeNnbHOCTN 0byyarowmxcs B yuebHO-BOCNNTATENBHOM MPOLIECCE U
CrnK-6 BHEypo4HOW paboTe, yMeeT aHanM3mpoBaTb U NPOBOANTb
(npochbeccuoHanbHble KBANMULMPOBAHHYO 9KCNEPTHYO OLIEHKY Ka4yecTBa 3NEKTPOHHbIX
KOMMeTeHLMN) obpa3zoBaTenbHbIX PECYPCOB M NPOrPaMMHO-TEXHOOMMYECKOro
obecneyeHns onsa nx BHeapeHMs B yuebHO-0bpa3oBaTenbHbI NPOLECC
ChK-7 BNafeeT MeToaamm co3ngaHns MaTeMaTtnyeckux Mogene OCHOBHbIX
(IPOOECCHOHANbHBIE Og'beKTOB N3y4eHNs eCTeCTBEHHOHAYYHbIX OMCLIAMIVH
KOMMETEHLIN) 06pasoBaTenbHOro NpoLecca 1 peann3oBbiBaTb NX B KOMMbIOTEPHBIX
MOLENsAX
CrK-8 BNlafleeT OCHOBHbIMI MONMOXEHMSMI KNAaCCUHECKUX pa3ienos
(NPOECCHOHANbHBIE MaTeMaTi4eckon Hayku, 6a30BbIMM NOEAMMN 1 METOLAMWN MATEMATMKM,
CVCTEMOWN OCHOBHbIX MaTeEMATNYECKMX CTPYKTYP U akCMOMaTU4eCckmum
KOMNeTeHLmm) METOLOM
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PacwumndppoBka
npuobpeTtaeMon KoMneTeHLUN
Bnageet Kyanyp0|7| MaTeMaTn4eCcKoro MbllleHNs, NOrM4eckom n
anropMTMUYECKOI KyNnbTypoid, cnocobeH NoHMMaTb 0By CTPYKTYPY
MareMaTtn4eckoro 3HaHus, B3anMoCBA3b MeEX Y pa3/INYHbIMU

LLndop komMneTeHLUH

CIK-9 MaTeMaTMYyecKUMn OUCUMNIMHAMK, peann30BblBaTb OCHOBHbIE METOAbI
(npogpeccuoHanbHble MaTeMaTMYeCKnx paccyXAeHuin Ha OCHOBE OBLMX METOA0B HAYyYHOrO
KOMMEeTeHLMN) MCCnenoBaHUs 1 OnbiTa PELEHNS yHEOHbIX U Hay4YHbIX NPobnem,

NMoNb30BaTbCH A3bIKOM MaTeMaTuKM 1 MaTemMaTn4yecKom
TEPMUHOJOrMel, KOPPEKTHO BbipaXaTb U apryMeHTUPOBaHO
000CHOBbIBaTb UMEIOWMECH 3HAHUSA

B pesynbTate 0CBOGHWUS ANCUMMAVHBI CTYOEHT:
4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

OO/IXEeH OEMOHCTPUpPOBATb CcNocobHOCTb 1 FOTOBHOCTb K NPUMEHEHNIO Ka4eCTBEHHbIX METO40B
aHanmaa, a Takxe CUCTEM KOMﬂb}OTepHOVI Marematukum npun nccnegosaHnm oMHaMnN4EeCKNX CUCTEM.

4. CTpyKTypa u cogepxaHve AUCLUMNINHbI/ Moayns
Obwas TpyooemMKOCTb AMCLUMNANHBI COCTaBNSET 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopmMa NPOMEXYTOHHOIr0 KOHTPONS ANCUMMNNHBI: 9K3aMeEH B 8 cemMecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6annos, N3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OOMNycKa K 3adeTy
28 6annos.

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

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

55-70 6annos - "ynoBnetBoputenbHO" (yaO0B.);

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

4.1 CTpyKTypa 1 comepXxaHue ayguTopHon paboTtbl No gucuunimHe/ MOAyNto
TemaTtnyeckuu nnaH gucUUNIUHbI/MOAyNS

Buabl n yachbl
ayauTopHow paborbl,
Pazgen MX TPYA.0EMKOCTb
N OucumnnuHbl/ CemecTp c':ﬁgg:;' at (B yacax) Tex;:(t(n:,:&izpmu
Moayns MpakTK-|abopa-
Nexkuunm | yeckue | TOpHbIE
3aHATUS | paboTbl
[MncomeHHoEe
y Tema 1. ABTOHOMHbIE 8 1-2 6 0 g |ROmawHee
" |lamdpbdpepeHumranbHble ypaBHEeHUS 3ajaHue
lMncbMeHHoEe
oMauwHee
2. [Tema 2. ABTOHOMHbIE CUCTEMDI -4 4 4 B
ema OHO e cucrte 8 3 0 sananmne
[MncbmeHHoe
Tema 3. JluHelHble 0OHOPOAHbIE JomallHee
cucTeMbl gudodpepeHumnanbHbIX 3ajpaHve
3. N 8 5-9 10 0 12
YypaBHEHUI C MOCTOSAHHbLIMU KoHTponbHas
KoadhgouLmeHTamm paboTa
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Buabl un yachol
ay,aMTOpHOM paboThbl,

Paspen X TPYA0EeMKOCTb
N OucumnnuHbl/ CemecTp cl:-:!;':'g?:au (B wacax) TeK\:("c',"':Tigszb'
Monyns MNpaktu-|Na6opa-

Nexuum| yeckune TOPHbIe
3aHATUA paﬁoTbI

Tema 4. JInHenHble HeOOHOPOOHbIE lNncbMeHHoe
cucTembl audpdpepeHumnanbHbIX i nomalHee
4. YPaBHEHWIA C MOCTOSHHbIMM 8 10-11 4 0 4 3afaHue
KoapdpuumeHTamm
[MucbMeHHoe
nomalHee
- 3afaHue
5. [Tema 5. HenuHenHble cnctemol 8 11 12 0 8 KOHTpObHas
paboTa
Tema . ITorosas goopma KOHTpOnS 8 0 0 0 Ok3ameH
Wtoro 36 0 36

4.2 CopepxaHvue JUCLUMNUHbI
Tema 1. ABTOHOMHbIE auddepeHunanbHbie ypaBHEeHUs
JNIeKLMOHHOoe 3aHsiTue (6 4aca(os)):

OO6bIKHOBEHHbIE AMddPEpPEHLIManbHblE YypaBHEHNS NepBoro nopsaka. CyuectsoBaHue un
€OMHCTBEHHOCTb peleHns 00bIKHOBEHHOrO AMdepeHLNanbHOro ypaBHEHUS NEPBOro NOPSaKa.
NHTerpanbHble kpuBble. MI30knuHbl. iccnenoBaHve noBeaeHUs peleHnii 06bIkHOBEHHOIO
onchcpepeHLManbHOro ypaBHEHMS NEPBOro Nopsiaka ¢ NOMOLLbO MeToAa N30KMH. ABTOHOMHblE
omchcpepeHLmanbHble ypaBHeHMS nepeoro nopsaka. Ocobble TOUkU ypaBHeHUS. VIHTerpanbHble
KpvBble 1 (0a30BbIi NOPTPET aBTOHOMHOI0 AndpdoepeHUnanbHOro ypaBHEHUs NePBOro Nopsiaka.
MoHATME Ka4EeCTBEHHO 3KBMBANEHTHOCTN.

naboparopHas pabora (8 yaca(oB)):

NHTerpanbHble kpuBble. MI30knuHbl. iccnenoBaHve noBeaeHUs peleHnii 06bIkHOBEHHOIO
AnchcpepeHLManbHOro ypaBHEHNS NEPBOro Nopsiaka C NOMOLLb MeTofa N30knuH. NocTtpoeHne
MHTErpanbHbIX KPMBbIX C NOMOLbio Maple. ABTOHOMHblE AnddhEPEHLMANbHBIE YPABHEHNS NEPBOrO
nopsiaka. IHTerpanbHble KpuBble 1 pa30BbI MOPTPET aBTOHOMHOMO AMGIPEPEHLMANBHOrO
ypaBHeHVs NepBoro nopsaka. MoHsTNe Ka4ecTBEHHOW 3KBMBANIEHTHOCTU.

Tema 2. ABTOHOMHbIe CUCTEMbI
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

HopmanbHas doopma aBTOHOMHO cUcTeMbl AndpdoepeHLmanbHbix ypaBHeHnn. Ocobble ToUKM
aBTOHOMHOW cucTeMbl. Pa30Bble TPAEKTOPUM 1 (DA30BbIA NOPTPET aBTOHOMHOM CUCTEMBI.
N30KknMHbI. ©a30BbIi NOTOK U 9BONOLMS.

naboparopHasi pabora (4 4aca(oB)):

Ocobble TO4KM aBTOHOMHOM cucTeMbl. Da30Bble TPAEKTOPMU 1 (DA30BbIV NOPTPET aBTOHOMHOM
cucTeMbl. MI3oknuHbl. [locTpoeHre ha3oBoro nopTpera aBTOHOMHOM CUCTEMbI AndbdpepeHLmanbHbIX
YypaBHEHWUI C NOMOLLbIO MeToAa U3oKNWH. [locTpoeHre ha3oBoro NopTpeTa aBTOHOMHOW CUCTEMbI
AndpdpepeHumanbHblX ypasHeHU ¢ nomolbio Maple.

Tema 3. JIuHenHble ogHOpPOOHbIE cucTeMbl anddepeHunanbHbIX ypaBHEHMA C NOCTOSIHHbIMU
KoadpduumueHTamm

nekuunoHHoe 3aHsitne (10 4aca(os)):

MartpunyHasa dpopma 3annucu NMHEeNHON 0A4HOPOLHOM CUCTEMbI ANdddPEPEeHLNaNbHbIX YPaBHEHWI C
NOCTOSIHHbIMK KOo3dhdpuumeHTamn. XXopaaHosa goopma MatpuLbl. Ocobble TOUKN NUHENRHbIX

aBTOHOMHbIX cucTeM. Knaccudpmkaums ocobbix Todek. PasoBble MOPTPETbI NIMHEHBIX aBTOHOMHbIX
CVCTEM Ha NNOCKOCTU. JIMHENHbIE CMCTEMBI B MPOCTPAHCTBAaX pa3MepHOCTN Bonbluei Yem aBa.

PeructpaumnoHHbIin HoMep DAEKTPOHHEH
CrpaHunua 6 us 12. il yLH,lfIP EPCHTET
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naboparopHas paborta (12 yaca(oB)):

Ocobble TOYKM TMHEHBIX aBTOHOMHbIX cucTeM. Knaccugpukaums ocobbix Todek. PazoBble NOpTPETh
NINHEHbIX aBTOHOMHbIX CUCTEM. ABTOMATM3aUNS KA4ECTBEHHOIO UCCNEN0BaHNS IMHENHOW CUCTEMDI
Ha nNnockocTu ¢ nomoubto Maple. MNMocTpoeHne hazoBoro nopTpeTa TPEXMEPHON CUCTEMBI C

nomouwbto Maple. KoHTponbHas pabota 1.

Tema 4. JIuHenHble HeoaHOPOAOHbIE cUCTeMbl AudphepeHUnanbHbIX ypaBHEHUNA C

NOCTOSIHHbIMU KO3phuLmeHTammn
neKkumnoHHoe 3aHsiTne (4 yaca(os)):

KayecTBeHHbIN aHanM3 NUHeHbIX HEOAHOPOAHbIX CUCTEM AMcpdoepeHLmManbHbIX YPaBHEHWI C
NOCTOSIHHbIMK KO3dhdouumeHTamm. MNocTpoeHne hasoBoro nopTpeTa NMHEeNnHoM HeEOAHOPOAHOM
CMCTEMbI Ha MNIOCKOCTM.

naboparopHasi pabora (4 4aca(oB)):

NHeliHble HEOAHOPOAHbIE CUCTEMBI ANhdpepeHLMaNbHbIX YPaBHEHWIA C MOCTOSIHHBIMY
KoagocpmumeHTamm Ha nnockocTu. MocTpoeHne a3oBoro nopTpeta NMMHENHON HEO4HOPOLHON
CMCTEMbI Ha MNIOCKOCTM.

Tema 5. HennHenHble cUCTEMBI

NeKunoHHoe 3aHsitne (12 yaca(os)):

HenunHeiHble aBTOHOMHbIE cucTeMbI. JTokanbHoe 1 rnobanbHoe noseaeHue. JlnHeaprsaums B
OKPECTHOCTU HEMOABMXHOM ToYKN. Teopema 0 NnMHeapuaaumn. YCTon4nBoCcTb 0CobbIX TOYEK
HenuHenHbIx cucteM. lNepsble nHTerpansl. [NpenenbHble unkbl. Teopema lNyaHkape-beHankcoHa.

naboparopHas pabora (8 4aca(oB)):

NnHeapn3aunsi B OKPECTHOCTY HEMOABUXHOW TOYKM. YCTOMYMBOCTb OCOBbBIX TOYEK HENMHEMHbIX
cucteM. MNpenenbHble umknbl. KOHTponbHas pabota 2.

4.3 CTpyKTypa 1 comepXaHue camocTosiTesibHoM paboTbl AUCLUNINHBI (MOOYNS)

CrtpaHnua 7 us 12.

A 5 (1,

o

Hepe- Buabi Tpyno- K?))I-IOTFE:(’I)I;IIH
N Paspen Ce- ns CaMoCTOATENbHOMN eMKOCTb| o
ANCUUNNNUHDI MecCTp| ceme pa601'b| (B ATenbHOM
cTpa CTyOEHTOB yacax) pa6oTh
Tema 1. nomau-
1 ABTOHOMHbIE 8 1.0 |NOAroTOBKA AOMAWHEro 3aAaHus 4 |hee
" |amdpdoepeHunanbHple 3anaHve
ypaBHEHUS
Tema 2. Jomail-
NOAroTOBK mMawHer HUSA
2. |[ABTOHOMHblE 8 | 3-4 [TOArOTOBKA NOMAlIHETO 3afa 4 |Hee
cuUcTembl 3apjaHve
Tema ? noMaLl-
JInHenHble NOAroTOBKAa AOMALLHEro 3agaHuns 8 |hee
OOHOpPOA4HblE 3anaHve
3 [cvCTEMbI 8 5.9
" |andpdoepeHuUmnanbHpIX KOHTDONb]
YpaBHEHWIA C MOAroTOBKa K KOHTPOsSbHON paboTe 5 |has P
NOCTOSAHHbIMK 26074
KoadppmumeHTamm P
PeructpaumnoHHbIin HoMep DAEKTPOHHEH
il VHUBEPCHTET

AHATTAMECKAR CrCTEMA KPY
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Hene- Buabl Tpyno- Kg’;%’gt:ﬂ
N Paspen Ce- | ns camocTosiTe/IbHON eMKOCTb| o
AUNCUUNNJIUHDI MecCTp| ceme pa601'b| (B ATenbHOM
CcTpa CTyAeHTOoB '-lacax) p a60oThl
Tema 4.
JInHenHble
HEeo4HOPO4HblIE noMaLl-
4. [cCTEMbI 8 |10-11|MOAroTOBKA AOMALIHErO 3aaHMS 4 |hee
" |andpdpepeHumnanbHpIX sanaHue
ypaBHEHWI C
NOCTOSAHHbIMK
KoagppumumeHTamm
Jomatu-
NOAroTOBKAa AOMAlLHEro 3afaHus 12  |Hee
Tema 5. 3ajaHue
5. [HennHeiHble 8 11 KOHTOONE
CUcTeMmbl NOAroTOBKA K KOHTPONbHON paboTe 2 |nas P
paboTta
Ntoro 36

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

MoMUMO TpaanLUMOHHbBIX 06pa3oBaTENbHbIX TEXHONOrMIA NPY NPOBEAEHNN NEKLMIA 1 NabopaTOpPHbIX
paboT WMPOKO NCMONb3YHTCSH UHGOPMALIMOHHO-KOMMYHUKALMOHHbIE TeXHonoruu. [ns peanusauunm
NHTEPAKTMBHOW hOPMbl 0OYYEHNS MPUMEHSIOTCS CUCTEMbI KOMMBIOTEPHOM MaTeMaTuku (cmctema
Maple unn ee aHanorn).

6. OLeHOUHble cpeacTBa OJ1sl TEeKYLLLEero KOHTPOss yCrneBaeMOCTH, MPOMEXYTOUYHOM
aTTecTauMm No UToraMm OCBOEHUsl AUCLUM/IMHBI U yueOHO-MeToauyeckoe obecrneyeHue
camocTosiTeNlbHOM paboTbl CTYAEHTOB

Tema 1. ABTOHOMHbIE auddepeHunanbHbie ypaBHEeHUs
HoMmallHee 3afaHune , NpyMepHbIe BONPOCHI:

NHTerpanbHble kpuBble. MI30knuHbl. iccnenoBaHve noBeaeHUs peleHnii 06bIKkHOBEHHOIO
AnchcpepeHLManbHOro ypaBHEHNS NEPBOro Nopsaka ¢ NoMOoLb MeToa N30knuH. MNoctpoeHne
MHTErpanbHbIX KPMBbIX C NoMoLbio Maple. ABTOHOMHblE AnddhEPEHLMANBHBIE YPABHEHNS NEPBOrO
nopsiaka. IHTerpanbHble KpuBble 1 ha30BbI MOPTPET aBTOHOMHOMO AMGIPEPEHLIMANBHOrO
ypaBHeHNs NepBoro nopsaka. MoHATNe Ka4eCcTBEHHOW 9KBMBANIEHTHOCTU.

Tema 2. ABTOHOMHbIe CUCTEMbI
JoMallHee 3agaHue , NpuMepHbie BOMPOCHI:

Ocobble TO4KM aBTOHOMHOW cucTeMbl. Pa30Bble TPaeKTOpUK 1 0a30BbI MOPTPET aBTOHOMHOWA
cuctembl. MI3oknuHbl. [locTpoeHne oas3oBoro nopTpera aBTOHOMHOW CUCTEMbI AndodpepeHunanbHbIX
YypaBHEHWUI C NOMOLLbIO MeToaa U30KNWH. [locTpoeHre dhasoBoro NopTpeTa aBTOHOMHOW CUCTEMbI
angocpepeHumanbHbIX ypaBHEHWUA ¢ nomolbio Maple.

Tewma 3. JInHerHble ogHOpPOAHbIE cUCTEMbI AndpdepeHunanbHbIX ypaBHEHUA C MOCTOAHHbIMU
KoadpdouumueHTamm

JoMallHee 3a8aHve , NPUMepHbIe BONPOCHI:

Ocobble TOYKN NNHENHBbIX aBTOHOMHbIX cucTeM. Knaccudpmkaums ocobbix Todek. dasoBble NOPTPETHI
NINHENHbIX aBTOHOMHbIX CUCTEM. ABTOMATM3aUNS Ka4€CTBEHHOIO UCCNef0BaHNS IMHENHOW CUCTEMbI
Ha nNnockocTu ¢ nomoubto Maple. MNMocTpoeHne hazoBoro nopTpeTa TPEXMEPHON CUCTEMBI C
nomoubo Maple.

KOHTpoNbHas paboTta , NpUMepPHbIE BONPOCHI:

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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3apaHuve 1. MNocTpoutb CEMENCTBO MHTErpanbHbIX KpMBbIX ypaBHeHns $\dot{x}=x+t"2$ a) ncnonbays
MEeTOoL M30KNWH; b) ¢ nomowwpbto Maple (Ha rpadpuke Takxe 0Tob6pasnTb NONyYEHHbIE N3OKUHDI).
3apaHue 2. lNocTponTb (ha3oBbli NOPTPET aBTOHOMHOIO AndepeHLManbHOro ypaBHEHMS
$\dot{x}=(x+2)(2e"x-2)$ v onpenennTb TN 0cObbIX ToYeKk. 3anaHne 3. OnpenenvTb TN 0cobOoM
TOYKM NNHENHON cncTembl andodoepeHumanbHbix ypaBHeHuin $\dot{x_1}=-6x_1-17x_2,
\dot{x_2}=x_1+2x_2$. MocTpounTb cXxemaTn4Hblii ha30BbIA MOPTPET CUCTEMbBI N MPOBEPUTH
NpaBuNbHOCTb NOCTPOEHMS ¢ nomMoubio Maple.

Tewma 4. JInHeHble HEOAHOPOOHbIE CUCTEMbI AndpcpepeHLanbHbIX YypaBHEHUN C
NOCTOSIHHbIMU KO3(phuLimeHTamm

JoMalllHee 3a4aHune , npnuMepHbie BONPOChHI:

JInHenHble HEOQHOPOOHbIE CUCTEMBI AndddpepeHUnanbHbIX yPpaBHEHUI C MOCTOSHHbIMU
KoadhdomumeHTamMm Ha nnockocTu. MNoctpoeHne dpasosBoro nopTpeTa MMHENHON HEOQHOPOOHOM
CUCTEMbI Ha N/TIOCKOCTMW.

Tema 5. HenuHenHble cUCTEeMbI
JoMalwHee 3afaHune , NpUMepHble BOMpPOCHI:

ﬂI/IHeapI/I3aLI,I/I$| B OKPECTHOCTH HEMOABWUXHOM TOYKW. YCTOMYMBOCTb OCODbIX TOYEK HENMNHEHbIX
CNCTEM. I'IepBble nHTEerpanbl. I'Ipe,ueanble UnKnbl.

KOHTpoONbHas paboTta , NpUMepHbIE BONPOCHI:

3apaHuve 1. Moctpoutb hasosbiii nopTpeT cuctemol $\dot{x_1}=x_2, \dot{x_2}=x_2-1$. MpoBeputb
NpPaBWbHOCTb MOCTPOEHMS ¢ nomoublo Maple. 3apaHue 2. HaiiTn ocobble TOYKN HENMHENHOM
cucTembl ondpdoepeHumanbHbix ypasHeHuin $\dot{x_1}={x_2}"2-3x_1 x_2, \dot{x_2}=x_1 x_2-3$ u
onpenenuTb UX TUM, UCNONb3ysa TEOPEMY O NnHeapu3auun. NoctponTb pas3osbln NOPTPET CUCTEMBI C
nomouwbto Maple. 3agaHue 3. C nomouwbio Maple nccnenosatb 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 Hann4ne
npenenbHoro umkna. Onpenenntb TMN NPeAenbHOro LMKna.

Utorosasa chopma KOHTpoOns

9K3aMeH (B 8 cemecTpe)

MpvMepHble BONPOCHI K UTOrOBOM OOPME KOHTPONS

1. iccnenoBaHne noBeneHuns peLUGHVIVI 0ObIKHOBEHHOI0 AndpdpepeHunanbHoro ypasHeHs nepsoro
nopsnka c noMouwbo MeToaa N30KJTNH.

2. Ocobble TOYKM ypaBHEHMS 1 (a30BbIi MOPTPET aBTOHOMHOIO ANGGEPEHLNANBHOMO YPaBHEHNS
nepBoro nopsiaka.

3. Ocobble TOYKM aBTOHOMHOW CMCTEMBI.

4. ®azoBble TPAEKTOpUKM 1 PasoBbI NOPTPET aBTOHOMHOM CUCTEMbI.

5. N30kNuHbI. Pa30BbIN NOTOK U 9BONOLMS.

6. Pa30BbI MOTOK U 3BOMIOLUMS.

7. Ocobble TOYKM NMNHENHbIX aBTOHOMHbIX cucTeM. Knaccmndomkaumst ocobbix TOYeK.

8. AnropuTt™m NOoCTPOEHNS pas3oBOro nopTpeTa NMMHEeNHOM aBTOHOMHON CUCTEMbI HA NAOCKOCTM.
9. JlnHeiitHble cnCcTeMbl B MPOCTPAHCTBAx pa3MepHOCTM bonbluein 4em aBa.

10. HenuHeliHble aBTOHOMHbIE cucTeMbI. JlTokanbHoe 1 rnobanbHoe NoBeaeHue.

11. JlnHeapmsaumnsa B OKPECTHOCTU HEMOABUXHOW TOYKM.

12. Teopema o0 NuHeapu3saumn.

13. YCTOMYMBOCTb 0COObIX TOYEK HEMMHENHbBIX CUCTEM.

14. lNepsble nHTErpansbi.

15. lNpenenbHble LMKNbI.

16. Teopema lNyaHkape-beHaunkcoHa.

17. lNocTpoeHune nHTerpanbHbIX KPUBbIX C NoMoLbio Maple.

18. [NocTpoeHme (pas3oBbIx MOPTPETOB ANHAMUYECKNX CUCTEM Ha MNOCKOCTU C nomoLbio Maple.
19. NocTpoeHne ¢ha3oBbiX NOPTPETOB ANHAMUYECKMX CUCTEM B NPOCTPAHCTBE C NoMoulbio Maple.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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7.1. OcHOoBHas nuTeparypa:

1. Pomanko, B.K. Kypc ondgepeHumanbHbiX ypaBHEHUA U BAPUALMOHHOIO NCYNCNEHMNS | y4ebHoe
nocobve / B.K. PomaHko. - 4-e n3ga. (an.). - Mocksa: labopartopus 3HaHuin, 2015. - 347 c. - ISBN
978-5-9963-3013-3.- TeKCT: aneKTPOHHbIN// DnekTpoHHO-6nbnnoTeyHas cuctema 'Jlanb': [cainT]. -
URL: https://e.lanbook.com/book/70785

2. Oemnposuy, B.M. OnddhepeHumanbHble ypaBHEHNS [ONeKTPOoHHbIN pecypc]: y4eb. nocobue /
B.M. Oemnposuy, B.MN. MoneHoB. - 9nekTpoH. aaH. - CaHkT-MeTtepbypr : JlaHb, 2008. - 288 c. - URL:
https://e.lanbook.com/book/126

3. bubukos, FO.H. Kypc 06bIkHOBEHHBIX AndhpepeHLManbHbIX ypaBHEHNI [DNEKTPOHHbIN pecypc]:
y4eb. nocobue - SnekTpoH. aaH. - Cankt-lMNetepbypr : NlaHb, 2011. - 304 c. -
URL:https://e.lanbook.com/book/1542

7.2. JlononHuTenbHasa nureparypa:

1. Xabko, A.lN. OnddepeHumanbHbie ypaBHEHUS U YCTOMYMBOCTb [ONEKTPOHHBIN pecypc] : y4ebHuK /
A.lN. Xabko, E.[0. KotuHa, O.H. Yuxosa. - 9nekTpoH. aaH. - CaHkT-MNetepbypr: JlaHb, 2015. - 320 c.
- URL: https://e.lanbook.com/book/60651

2. MNetposckuin, N.T". Jlekuum no Teopun 06bIKHOBEHHbBIX ANGGEPEHUMANBHBIX YPABHEHWIA
[OnekTpoHHbIN pecypc]: y4ebHoe nocobue / W.I". MNeTtposckuii ; noa pead. Mbiwkuc A L., OneiHunk
O.A. - OnekTpoH. gaH. - Mockea: ®usmatnut, 2009. - 208 c. - URL:
https://e.lanbook.com/book/59554

3. Eropos, A.W. Knaccudgomkauns peweHmnii 06bIkHOBEHHbIX AnddepeHLMaNbHbIX YPaBHEHWIA
nepBoro nopsaka [OnekTpoHHbI pecypc]: yuebHoe nocobue / A.V. Eropos. - SnekTpoH. oaH. -
Mocksa : duamatnuTt, 2013. - 108 c. - URL: https://e.lanbook.com/book/59690

7.3. UHTepHeT-pecypcChbl:

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

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

EnvnHoe okHo gocTyna k obpasoBaTtenbHbIM pecypcaM - http://window.edu.ru/

Mwup maTematmyeckux ypasHeHun - http://eqworld.ipmnet.ru/

ObpaszoBatenbHblii MaTeMatTuyeckmnin caint Exponenta.ru - http://www.exponenta.ru/

8. MarepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)

OcBoeHune gncumnnuHbl "MoaenmpoBaHne Ka4eCTBEHHOIO NCCNeaoBaHNS OUHAMNYECKNX CUCTEM"
npeanonaraeT NCNOb30BaHNE CNeayoLero MaTepuanbHO-TEXHNYECKOro obecneyeHus:

PernctpaunoHHbIn HoMep < ;;?{I;TEPPCSH’{T%%

CTpaHV“-la 10 n3 12 AR 4 O SHHO AHANVTAHECAAR CHTTEMA, Ky
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MynbTmMeouiiHasa ayomTopus, BMECTUMOCTbIO 6onee 60 yenosek. MynbTmeaninHas ayamtopums
COCTOUT N3 UHTErPUPOBAHHbBIX UHXEHEPHbIX CUCTEM C €ANHOWN CUCTEMON yNpaBneHns, OCHaWeHHas
COBPEMEHHBIMM CPeacTBamMy BOCMPOU3BEAEHNS 1 BU3yannaaumm nobo Bnaeo n ayamo
NHdpopMauunu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUnoBasi KOMMIeKTaums
MyNbTUMEANAHON ay AUTOPUN COCTOUT U3: MyNbTUMELMAHOrO NPoeKTopa, aBTOMaTN3NPOBaHHOIO
MPOEKLUMOHHOr0 9KpaHa, akyCTMYECKON CUCTEMbI, a TAaKXe MHTEPAKTMBHOWM TPpMBYHbI MpenonaBaTens,
BK/IIOYaloLWen Ta4y-CKPMH MOHUTOP C AMaroHanblo He MeHee 22 O10IMOB, NepCoHasbHbI KOMMbIOTEP
(Cc TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHpepeHL-MUKPOdOOH, 6ecnpoBoaHON MUKPOGOOH, BNOK ynpaBneHnst 06opynoBaHNEM, MHTEPAEChHI
noaknoyeHms: USB,audio, HDMI. HTepakTnBHas TpnbyHa npenonaBaTens sBnseTcs KNo4YeBbiM
9NEMEHTOM yNpaBneHns, 06 beANHAIOWMNM BCE YCTPONCTBA B €AMHYIO CUCTEMY, U CNYXUT
MONHOLEHHbIM paboynm MecToM npenoaasartens. Npenonasarenb MMeET BO3MOXHOCTb NIErKo
ynpaensTb BCEN CUCTEMOW, HE OTXOAS OT TPUBYHbI, HTO NO3BONSET NPOBOAMTL NEKLMUN, NPaKTUYecKne
3aHATUSA, Npe3eHTaumm, BebnHapbl, KOHEPEHLMN 1 Opyrie BUabl ayAMTOPHON Harpy3km
obyyarowmxcs B yooOHON 1 OOCTYNHOW ONs HUX POpMe C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTUBHbBIX CpeacTB 0Oy4yeHns, B TOM YCNE C UCMOMIb30BaHMEM B NPOLIECCE 00yHeHMs BCex
KopnopaTusHbIX pecypcoB. MynbTumMeoninHas ayautopums Takxke oCHaleHa WupoKOnonoCHbIM
LLOCTYMNOM B CeTb MHTEPHET. KoMnbioTepHoe 060pynOBaHNEM MMEET COOTBETCTBYHOLLEE
NIMLLEH3NOHHOE NPOorpaMMHoe obecneyeHue.

KomnbtoTepHbIli knacc, npeacraensowmii coboi paboyee Mecto npenogasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOHAIOLWMX KOMMbIOTEPHbINA CTOM, CTYN, NEPCOHASbHbIA KOMMbIOTEP,
NMLEH3NOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbIOTEP MMEET WNPOKOMONOCHbBIA JOCTYN B
ceTb NHTepHeT. Bce koMnbioTepbl NOAKMOYEHbI K KOPNOPaTMBHON KOMMboTepHON ceTn KDY n
Haxo4saTCS B €4MHOM OOMEHE.

Y4yebHo-mMeToanyeckas nutepatypa ons 4aHHOW OMCUMNAVHBI UMEETCS B HANNYUN B
9NEKTPOHHO-bmbnmoTeyHor cnucteme "ZNANIUM.COM", noctyn K KOTOPOW NpenocTaBieH CTyAeHTaM.
OBC "ZNANIUM.COM" conepXuT Nnpon3seneHns KpynHENWNX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocy0apCTBEHHbIX OpPraHoB, NpenogasaTenen Beywmx By30B CTPaHbl, BbICOKOKBANMNAULNPOBAHHbIX
crneunanncToB B pasnnyHbix cpepax brusHeca. PoHp 6ubnnotekn CPOPMNPOBAH C y4ETOM BCEX
N3MEHeHNn 0bpa3oBaTenbHbIX CTAHOAPTOB U BKKOYAET y4ebHMKK, y4ebHble nocobus, YMK,
MOHOrpacduun, asTopedpepartbl, AuccepTaunmn, SHUUKNONeann, CnoBapu U CNPaBoOYHNKM,
3aKoHoOaTeNnbHO-HOPMAaTMBHbBIE AOKYMEHTbI, CNeunanbHble Nepruoanyeckne n3aaHns u n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee Bpems O95C ZNANIUM.COM cooTteeTcTBYET
BCceM TpeboBaHNsM doefepanbHbiX roCyAapCTBEHHbIX 06pa3oBaTe/bHbIX CTaHAAPTOB BbICLIErO
npodbeccroHanbHoro obpazosanus (PrOC BIMO) HOBOro NoKoneHums.

KomnbtioTepHble ayamTopun ans nposeaeHms nabopatopHbix paboT co cneayowmM NporpaMMHbIM
obecneyeHnem: naket Maple (unu ero aHanor).

Mporpamma coctaeneHa B cootBeTcTBUM ¢ TpeboBaHusMm ®rOC BIMO u y4ebHbIM NnaHoM no
HanpasneHuto 44.03.05 "Menarormyeckoe obpa3oBaHme (C AByMS MPOOUIAMM NOArOTOBKM)" 1
npodpounio noarotoekn Marematuka, nHcpopmatmka n MHPOPMaLIMOHHbIE TEXHONOTUN .
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m 201 __r.
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