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1. Mecto pucyuninHsbl B cTpyktype OITIOII

Hucournimaa B1.B.J1B.01.02 KauecTBeHHast Teopusi JUHAMUYECKUX CUCTEM OTHOCUTCS K YaCTH,
dbopmMHpyeMOl yuacTHUKaMU 00pa30BaTe/TbHBIX OTHOIIIEHUH 00pa3oBaTe/IbHOM MTPOTrpaMMBI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmupyemsbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA
KOMIIeTeHL{UH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM
(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH
KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins
KOMIIeTeHL{UMN o AUCLUIIUHE KOHTPOJIA MPOMEe)XyTOUHOMH
(xon, coZiepkaHue ycreBaemMoCTH aTrTecTranuu
VHAWKATOpa)
IK-6: Cnocobex TIK-6.1: 3Haem cneyucpuxy TIK-6.1: 3adauu
cocmaensimb
. HayuHbIx 0630po8 3Hamb OCHOGHbIE NOHAMUSL SK3amen:
HayuHble 0030pbl, IIK-6.2: Ymeem cocmaensimb  |KauecmeeHHoll KoHmposbHble
eepambi u ~
pecep HayuHble 0630pbl, pepepambl | meopuu u meopuu bugypkayuii
omuembi no 60npochbl
U omuembl N0 meMamuxe 08yMepHbIX OUHAMUYECKUX 300
memamuke . adauu
NPOBOOUMBIX npogooUMbIX UCCAed08aHUll, a |cucmem.
uccaedosauuii, a makaice nod20moeumb
HayuHylo nybaukayuio
maxoice YHUHYIO Tyoikay T1K-6.2:
nodzomosums I1IK-6.3: Bradeem
Ymemb npogoOumsb nosnHoe
HAay4YHyto CNOCOBHOCMbBIO NO KAUECBEHHOE
nybaukayuio

€OCMAas/NeHUto HayuHblX
0630pos, pechepamos u
omuemos no memamuke

NpoBOOUMbIX UCCAe008aHULl

uccnedosaHue 08yMepHbIX
OUHaMUUecKux cucmem,
couemast

aHanumuyeckue Memoobl C
UuUCAeHHbIMU pe3yabmamamu,
No/fy4YeHHbIMU HA KOMNblomepe u
cocmaensimb HAy4YHble 0630pbl,
pecpepambt u omuembt no
memamuke

NpoBOOUMbIX UCCAe008aHUll, a
makaice

Nno020mogumb HayuyHyo
nybaukayuio.

ITIK-6.3:

Bnademb mamemamuyueckum
annapamom

KauecmeeHHOU meopuu u
meopuu

6uchypkayuii 08ymepHbIX
OuHaMUUecKux cucmem u
€nocobHoCMmbio

cocmasumb HayuHblii 0630p,
pecepam u omuem no
memamuke Npo8OOUMBbIX
uccnedosaHuil.




3. CTpyKTypa U cojep)KaHHe AUCIUILIAHbI

3.1 TpyA0eMKOCTb AUCLUII/IUHBI

OYHas

O011as TPy/J0EMKOCTBD, 3.€e. 3

Yacos o yuedGHOMY I/IaHY 108

B TOM UHCIIe

ay/JUTOpPHBIE 3aHATHSA (KOHTaKTHas1 padoTa):

- 3aHATHS JIEKIIHOHHOT'0 THIIA 32

- 3aHATHS CEMHHAPCKOro THNa (MpaKTHYecKue 3aHATHs / 1aGopaTopHbIie PaGoTh) 16

- KCP 2

caMocTosTe/IbHasA padoTa 22

ITpomexyTouHas arrecTanys 36
JK3aMeH

3.2. CozepkaHWe JUCIUIIIVHbI
(cmpykmypupoeaHHoe no memam (paszdenam) C yKa3aHueM Omee0eHHO20 HA HUX Ko/auyecmed

axkademuuecKux udacosg u 8uobl yuebHbIX 3aHamuil)

HanmeHoBaHMe pa3[iesioB ¥ TeM JUCLIAIUIMHBI Bcero B TOM UHC/Ie
Yyackl
( ) KonTakTHast pabora (pabota Bo
B3aHMMOZEeNCTBUH C TIperojaBaresiem),
Yyachl U3 HUX
SaHATHSE CamocTosiTe/ibHast
CeMHHAapCKOro pabora
3aHATHA THMA o6yvyarowerocs,
JIEKLJIOHHOTO | (mpakTuueckue | Bcero Hacel
TUMa 3aHsATHsI/Mabopa
TOpHBIE
paboThl), Uacel

¢ o b d $

0 0 0 0 0
Tema 1. OCHOBHBI€ TTOHSITHS] KAUECTBEHHOW TeOPUM aBTOHOMHbIX 6 4 0 4 9
JIMHAMHUUEeCKUX CUCTEM Ha IIOCKOCTH.
Tema 2. KauecTBeHHasi CTPYKTypa OKPeCTHOCTeH MPOCTbIX U CII0KHBIX 38 20 8 78 10
COCTOSTHUI PaBHOBECHS! U MPeZle/IbHBIX LIUK/IOB.
Tema 3. Teopust Gudypkaruii JUHAMUYECKUX CUCTeM Ha MJIOCKOCTH. 26 8 8 16 10
ArtTtectauus 36
KCP 2 2
HWTtoro 108 32 16 50 22

Conep)KaHue Pa3e/ioB 1 TeM JUCHUIIMHBI

Tema 1. OcHOBHBIE TIOHSATHS KAUECTBEHHOM TeOpHH aBTOHOMHBIX TMHAMHWYECKHUX CHUCTEM.

AxcuoMaThuecKoe orpejieieHle AMHaMUUuecKol cucTeMsl. I10Toky U Kackazibl. OflHOMepHbIe AHaMUYecKye
CUCTeMBI C AUCKpPeTHbIM BpeMeHeM. [luarpamma Kénurca-Jlamepes. HerozasikHble U niepruoudeckue TOUKU.

WcTounuku u CTOKH, y'CTOI‘/JI‘—II/IBOCTb u HGYCTOI‘/JI‘H/IBOCTB. HPI/IBHEIK y'CTOﬁqHBOCTH—HeyCTOﬁqHBOCTH




HETIOABWKHOM TOUKH; TepUoINUecKoi TOUkH. [Ipe/ienlbHbIe MHOXKECTBA OJJHOMEPHBIX JMCKPETHBIX CUCTEM.
ABTOHOMHAas JMHAMUYECKas CUCTeMA C HelpephIBHLIM BpeMeHeM Ha TJIOCKOCTH. Jlyra v UK/ 6e3 KOHTaKTa.
[MoHsATHe 0 KOIMUeCTBEHHOM M KaueCTBeHHOM MCCJ/IeIOBaHNM JUHAMUYeCKHX cucTteM. KadecTBeHHasi CTPyKTypa
MTMHaMUYecKou cricteMbl. OCHOBHas 3a/jaua KaueCTBEHHOM TeOpUH IMHAMUYeCcKUX cucteM. OcoOble U
HeocoOBbIe MMOJTyTPaeKTOPUY U TPAaeKTOPUH. STUeliKi IMHAMUYeCKON CUCTeMBI.

Tewma 2. KauecTBeHHast CTPYKTypa OKPECTHOCTel TTPOCTHIX 1 CJIOKHBIX COCTOSIHAM PaBHOBECUS U TIPeJe/IbHBIX
LIUKJIOB.

IIpocTble M CIOXKHBIE COCTOSTHUS PABHOBECHST aBTOHOMHBIX TUHAMUYECKUX CHCTeM Ha MI0cKocTH. [IpruBeneHue
JUHAMUUECKOW CUCTeMbI K KAHOHUYeCKOMY BUTY.

IIpocTble cOCTOSTHUSI PABHOBECHS C OTJIMYHBIMU OT HYJISI ZeCTBUTENbHBIMU UacTSMU KOPHeH
XapaKTepUCTUUeCKOoro ypaBHeHUs. HampaBieHus, B KOTOPBIX TPAaeKTOPUX CTPEMSITCS K TIPOCTBIM COCTOSTHUSIM
paBHOBecusi. Tornonoruueckas (KauecTBeHHast) CTPYKTYPa OKPeCTHOCTeH TIPOCTHIX COCTOSTHUN PaBHOBECHS.
CocTostHUST paBHOBECHS C UUCTO MHUMBIMUA KOPHSIMUA XapaKTepPUCTUUECKOTo ypaBHeHMs1. [Ipobsiema pa3nuueHust
1leHTpa U Qokyca. JISIyHOBCKHe BeJTUUUHBI.

Teopema JIsimyHOBa 0 HEOOXOAVMOM M JJOCTATOUHOM YCJIOBUM HaJIMUMs LIEHTpaA.

HarpaBnieHusi, B KOTOPBIX TPAaeKTOPUU CTPEMSTCS K CJIOKHBIM M30/ITMPOBAHHBIM COCTOSTHUSIM paBHOBECHSI.
Tormnosoruyeckast CTpyKTypa HEKOTOPBIX CJIOXKHBIX COCTOSIHHI PaBHOBECHSI.

3amMKHyThIe (ha30Bble TpaeKTopuu. [IpefenbHble HUK/IbL. OpOUTaIbHas YCTOMUMBOCTD.

[ToBesenue TpaekTopuii [IC B 6eCKOHEUHO yaneHHOM YacTu TIocKocTy. [Ipeobpa3oBanue BeHavKcoHa.
[Tpeo6pa3oBanus [TyaHkape.

Teopus vngekcos IlyaHkape.

MeToz TOUeUHBIX TIpeoOpa3oBaHuil. HermoABKHBIE TOUKH. Y CTOMUMBOCTD HETIO/IBM)KHOMN TOUKH U €€ CBSI3b C
yCTOMUYMBOCTBIO TIPeZieNIbHOTO 1UKIa. JJuarpamma Jlamepesi. Teopema Kénurca 00 yCTOMUMBOCTH
HEIO/JBIKHOM TOUKM TOUeyHOro rpeoOpa3oBaHusi 0Tpe3Ka 0e3 KOHTaKTa B cebs.

IMocTpoenre GpyHKIMY TIOC/IEAOBaHNS B OKPECTHOCTHA 3aMKHYTOW TPAaeKTOPHH. XapaKTepUCTHUeCKUi
ToKa3aTesib TIpe/ie/IbHOTO LHKJIa.

Kpurtepuu oTcyTcTBUS 3aMKHYTBIX (a30BbIX TpaekTopuii ([osaka Asisi oAHOCBsI3HOM 00/1acT, beHanKcoHa,
Ironaka /151 KoablieoOpasHoM 006/1acT).

Tomnonoruueckas cucreMa KpuBbix [lyaHkape.

Tema 3. Teopusi OuypKaruii JUHAMHUUECKHUX CUCTEM Ha TI/IOCKOCTH.

Onpenenenue rpyboii fUHAMUYECKOU cucTeMbl. HeoOX0[UMBIE U I0CTaTOUHBIE YCIOBHUS IPyOOCTH CUCTEMBI.
Herpy0ble auHamMuueckoi cucteMbl. CHCTEMBI TIEPBOM cTernieHu HerpybocTu. HeobXoaumble U J0CTaTOYHbIE
yCJIOBUSI TIEPBOH CTeTieHr Herpyb6oCTH.

KoHcepBaTuBHBIE CHCTEMBI Ha TIJIOCKOCTH U UX CBOMCTBA.

Budypkaruy fuHamMrdeckux cucrteM. Onpesienenue 6udypkaiuu. [Tpocreiiie budypkaiyum. 3aBUCUMOCTh
JMHAMUYeCKOW CHUCTeMbI OT TapameTpoB. OrpeZiesieHre OMdypKaLIOHHOTO 3HaYeHHs TapaMeTpa. Hekoropbie
TIpUMepbI CMeHbI Ka4eCTBEHHBIX CTPYKTYP MU U3MeHeHUH TlapameTpa. 3aBUCUMOCTh JUHAMUYECKOU CUCTEMBI
OT JBYX U Oonee napameTpoB. OnpesiesieHre 61ypKaliOHHON KPUBOH.

Cepio-y3noBasi budypkarusa. budypkaius AHapoHoBa—Xorida, MTOHATHsA «0e30MacHOM» U «0MacHOH» 00/1acTH
YCTOWUYMBOCTU COCTOSTHHSI PABHOBECHS («MSTKOE» 1 «KECTKOe» BO30YK/IeHUsI TIepUOANYEeCKUX KOieOaHui).
Budypkaimst AByKpaTHOTO Tipefie/ibHOrO LMKia. budypkarus neTiu cenapaTpuc cejja.

Oco6eHHOCTH KaueCTBEHHOH CTPYKTYPhI ¥ OM(YPKal[1ii JUHAMWUUECKHUX CUCTEM C [IUIMHAPUUECKOH (a3oBoi
TOBepxXHOCThI0. [{umHAprueckast dha3oBasi TOBEPXHOCTb ¥ BO3MOXKHBIE BU/IbI TPAEKTOPUNA. 3aMKHY Thie
TPaeKTOPHH, OXBaThIBaroIue IMHAP. OcobeHHOCTH OUdypKaLyii Ha LIUIUH/PE.

[IpumMeprI TIOJTHOTO KaueCTBEHHOTO UCC/Ie/JOBaHUs IMHAMUYEeCKUX CUCTEM.

4. YueGHO-MeTOfUUeCKOe 00ecrieueHHe CaMOCTOSITe/IbHON PadoThI 00yUarouXcs



CamocTosiTenibHasi paboTa oOyuarol[uxcsi BK/IOUaeT B cebsi TOATOTOBKY K KOHTPOJIBHBIM BOIPOCaM U
3a/laHUSIM [IJis TeKY1llero KOHTPOJ/ISi U TIPOMEeKYTOUHOM aTTecTaljuM M0 UTOraM OCBOEHMS AUCLIUIUIUHBI
MpUBE/IEHHBIM B II. 5.

5. @oHA OLEHOYHBIX CPEeACTB /I TEKYIero KOHTPOJ/Isi YCIIeBaeMOCTH W TPOMEXYTOUHOU
aTTecTalMu Mo JUCIUIIMHE (MO/Y/II0)

5.1 TunoBble 3ajjaHusA, HEOOXOAUMBIE /I OLEHKH Pe3y/JbTaTOB 00yuyeHHs NPH MPOBeJeHHH
TeKYILero KOHTPOJIsl yCIieBaeMOoCTH C yKa3aHHeM KpUTepHeB X OLleHUBaHMSA:

5.1.1 TunoBble 3ajaHus (OIL[eHOYHOE CpPeACTBO - 3ajauu) /s OLeHKH C(hopMHPOBaHHOCTH
komnerennuu ITK-6:

OnpenenuTs THI cocToAHHA paBHOBecHA 0(0,0) CHCTeMEI

dx

Y
— — = x +xy.
dt X xy

= —y + 2x%,
Y dt

OHPBI[BHHTB HHIIEKCHl CIOKHBIX O0COOBIX TOUYeK, IIpeNCTaBlICHHBIX HAa PHCYHEKAaX

\V/ NHA
(0] J \ X ?O \q‘(’ X

I

JloKazaTh. UTO CHCTeMa He SBIISeTCA aBTOKOJIedaTenbHOIM

U'.\' H"l' 3 7
—=y,—=—-ax—by+ax” + py°
di di

Kputepumn orjeHnBaHus (0L[eHOUHOE CPeACTBO - 3afaun)

OneHka Kputepun orjeHMBaHuUs

Bce kommeTeH1[uM (4acTH KOMIIeTeHIHM), Ha (hOpMHUPOBaHKe KOTOPLIX HarpaB/ieHa

MIPeBOCXOJHO

JUCLIMIUIMHA, CPOPMHPOBAHLI HAa YPOBHE He HIDKE «TIPEBOCXOAHON.

Bce kommeTeH1[uM (4acTH KOMIIeTeHIU), Ha (hopMHUpOBaHKe KOTOPBLIX HarpaB/ieHa
OT/IMYHO JUCLIMTIIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «OTJIUUHO», IPU 3TOM XOTSI ObI

OJHa KOMIIeTeHLIUA C(bOpMI/IPOBaHa Ha YPOBHE «OT/IMYHO».

OUeHb XOpOLLO Bce xommeTeH1[uM (4acTH KOMIIeTEHIHH), Ha (HOPMHUPOBaHKe KOTOPLIX HarpaBjieHa




OueHka Kpurtepuu oLieHUBaHUs

JUCLIMIUIMHA, COPMHPOBaHbI HAa YPOBHE He HIDKe «0UeHb XODPOILO», TIPYU 3TOM
X0Ts1 ObI 0JJHa KOMITIeTeHL[usi COPMHUPOBaHa Ha YPOBHE «OUeHb XOPOLIO».

Bce kommieTeHI[MH (YaCTU KOMIIETeHI[1# ), Ha OPMUPOBaHKe KOTOPBIX HallpaB/ieHa
XOPpOLIO JUCLIMIUIMHA, COPMHPOBAHbBI HAa YPOBHE HE HIDKE «XOPOILO», TIPU 3TOM XOTsI Obl
o/lHa KoMIleTeHI sl copMHUpOBaHa Ha YPOBHE «XOPOLLO».

Bce kommeTeHI[MH (YaCTU KOMIIETEHI[HH ), Ha (OPMHUPOBaHMEe KOTOPBIX HallpaB/ieHa
JUCLMIIMHA, cOPMUPOBaHBI Ha YPOBHE He HIKe «YJO0B/IETBOPUTELHO», TIPU

Y/OBJIETBOPUTE/IHLHO
5TOM XOTs ObI 0/JHA KOMITETeHIMs CHOPMHUpPOBaHa Ha YPOBHE
«Y/I0BJIETBOPUTE/ILHO».
Xots Obl 0fHa KOMIIETeHL|sl CHOPMUPOBAaHA Ha YPOBHE «HEY/IOBIETBOPUTEILHO»
HEY/IOB/IETBOPUTETLHO N opmHp P Y P ’
HU O/[Ha U3 KOMIIETeHI Ui He CHOPMUPOBAHA Ha YPOBHE «ILIOX0».
II0X0 Xotst ObI 0fiHa KOMITeTeHI[1s1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO0».

5.2. OnucaHue MIKa/I OLeHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIHILIHHE NPU MPOMEe)XXYTOUHOMN
arrecTanyuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMN

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0OBJIETBO O4YeHb
IUI0XO0 XOpoI1110 OT/INYHO MPEeBOCX0/JHO
POBaHH UTeJIbHO pHUTe/ILHO X0pOo1I0
OCTH
KoMIeT
eHIUI
(uHpUK
aropa
AOCTHIK He 3a4TeHO0 3aUTeHOo
eHUs
KOMITIET
eHIHI)
YpoBeHb
OtcyTcTBUE YpoBeHb poset
N . 3HaHUM B
3HaHUU MuHuManeH | 3HaHW B obBeMe YpoBeHb
TEOPeTHUEeCKOTo o obneme, ’ 3HaHWH B
YpoBeHb COOTBETCTBY YpoBeHb
Marepuarna. . JIOMYCTUMBI | COOTBETCTBY obbeme, .
3HaHUN HIKe . oLeM 3HaHUH B
HeB03MO>XHOCTB 1l ypoBeHb o1emM COOTBETCTB
MHUHUMAJTbHBIX o TporpaMme obbeme,
3HaHUS | OL|EHUTb IOJHOTY N 3HaHUM. rporpamme yIolLeM
o TpeboBaHwUiA. MO/ArOTOBKH TpeBbIlIatolLe
3HaHUU [Homy1eHo MO/JrOTOBKU rporpamMme
Nwmenu mecTo . JomyiieHo M TIpOrpammy
BC/Ie[ICTBHE MHOT'O . JonyieHo MO/JTOTOBK
rpy6ble ommbKN HECKOJIbKO MO/IrOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HeCyllecTBe
obyuaroiierocsi ot omboK HerpyobIx HHEIX HeT.
oTBeTa ormbok
ombok
OTcyTcTBUE T TE—. IIpomemonc | Ilpomemonc | [Ipomemonc | IIpozemonc | IIpomemoHcTp
MUHUMAJTbHBIX CTI; H p ADTHLIX TPUPOBaHbI | TPUPOBaHbl | TPUPOBaHbI | TPUPOBaHbI | UPOBaHbI BCE
YMeHU. sa ag r?e OCHOBHbIe BCE BCE BCE OCHOBHbI®
HeB03MO>KHOCTb A YMEeHMUSL. OCHOBHBbIE OCHOBHBIE OCHOBHbIe yMeHwUsl.
TPO/IEMOHCTPUP
OLIeHUTDb HaJTMuKe PernieHnl yMeHusl. yMeHusl. YMEeHHUSL. Periennl Bce
Ywmenus o OBaHbI
YMeHU OCHOBHBIE TUIIOBbIE Pemennl Bce | Pemennl Bce | PereHsl OCHOBHbIE
BC/Ie[ICTBHE 3a7auu C OCHOBHBI® OCHOBHBI® BCE 3aJaum.
yMmeHus. imenu
OTKasa MECTO TDVEbLE HerpyObIMU | 3afiau C 3a/jauu. OCHOBHbIE BoinosiHeHbI
obyuaroierocsi ot 0LL[I/I6KI/Ip y ommOKamu. | HerpyObiMu | BeimosHeHs! | 3azauu C BCe 3aJjaHuisl, B
OoTBeTa BbIMosiHeHbI | oMMOKaMU. | BCe 33/jaHusl | OT/ENbHBIM | TOJTHOM




u
HeCylIL|eCcTB
BeinonHeHsl ym
B TOJIHOM €HHBIMU
BCE BCe 3aJ]aHUs
obneme, HO HejoueTamM
3a/laHusl, HO | B IIOJIHOM
HEKOTOpbIe | H, obneme Ge3
He B obbeMe, HO
c BBITIOJIHEH | HE/I0YeTOB
TIOJTHOM HEKOTOpbIe
HeJjoueTaMH | bl BCe
obneme d
3a/laHus B
HefloueTaMu
TIOJTHOM
obbeme
Nwmeetcsa
OtcyTcTBUE IIpogemoHC IIpogemoHc
MWHHUMaJIbH [Tpomemonc
0a30BbIX ITpu pereHnn . TPUPOBaHBI TPHPOBaHBI
bl Habop TPHPOBaHbI IIpogeMoHCTp
HaBBIKOB. CTaHZapTHBIX 6asoBble HaBBIKH
HaBBIKOB 6asoBble WpOBaH
HeB03MO>XXHOCTb 3a/jay He HaBBIKU NIPU Tpu .
JUist HaBBIKU IIPU TBOPYECKUN
OLIEHWTDb Ha/lure | TIPOZIeMOHCTPHP peleHnn pelIeHnn
Hagblku pelleHust pelueHnr TOAIXO[, K
HaBBLIKOB OBaHbI 6a30BbIe CTaH/|apTHBI HecTaHzAapT
CTaHJapTHBI CTaHZApTHBI peLLEeHHI0
BCJIe/ICTBUE HaBbIKY. VIMenu X 33714 C HBIX 3a/ja4
X 3a/ja4 ¢ X 3a7a4 6e3 HeCTaHZapTHBI
OTKaza MecTo rpy0Obie HEKOTOPBbIM Oe3
HEKOTOPBIM ommuboK 1 X 3a7iau
obyuatorjerocsi OT | OMHOKK u o1IMOOoK U
u He/[0YeToB
oTBeTa HeJjoueTaMu HeJloueToB
He/0YeTaMHu
IITkasa oLeHUBAHUA NPU MPOMEXYTOYHOMN aTTeCTaluu
OneHka YpoBeHb NO/IrOTOBKH
MPeBOCX0/{HO Bce komrmeTeHIMM (YacTd KOMIlETeHIMH), Ha (OpMUpOBaHME KOTOPLIX HarlpaBjeHa
[UMCLIUIJIMHA, COPMHUPOBAHBI HA YPOBHE He HIDKE «IIPEBOCXOJHO», MPOJEMOHCTPHUPOBAHBI
3HAaHWs, YMEHHWs, BAJileHUs [0 COOTBETCTBYIOLIMM KOMIIETEHLIMSIM Ha YPOBHE BBIIlIe
Tpe/lyCMOTPEHHOT 0 TIPOrpaMMoi
OT/IHYHO Bce xomnereHUMM (Y4acTM KOMIIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX Harpas/eHa
JUCLIMIUINHA, CHOPMHUPOBAHBI HA YPOBHE He HIDKe «OTJIMYHO».
3auTeHo O04YeHb XOPOIIIo Bce xkomrmeTeHIMM (YacTd KOMIIETeHIMH), Ha (OpMHUpOBaHMe KOTODLIX HarlpaBjeHa
JMCLUIUIMHA, COPMHUPOBaHbI HAa YPOBHE He HUXKe «0UeHb XOPOLLO»
XOPOILIO Bce xommnereHUMM (Y4acTW KOMIeTeHLMH), Ha (OpPMUpOBaHME KOTOPBIX HarpasjeHa
JUCLIMIUINHA, COPMHUPOBAHBI HAa YPOBHE He HIDKE «XOPOLIO».
yAOBJeTBOpHUTE/Nb | Bce KommeTeHIMM (YacTH KOMIIETeHIMH), Ha (OpPMHMpOBaHHEe KOTOPbIX HarpaB/ieHa
HO JUCLIMIUIAHA, c()OPMUPOBAHBI HAa YPOBHE He HIDKe «Y/[OBIeTBOPHTEILHO», TP 3TOM XOTS OBI
0JiHa KOMIIeTeHL{Usi CpOpMHUPOBaHa Ha YPOBHE «YZIOB/IETBOPUTEIEHO»
HeyjoB/eTBopuTe | X0Ts Obl O{Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OB/IETBOPUTE/IBHOY.
JIBHO
He 3aUTeHO
TJI0X0 XoTs1 6bI 0ZJHA KOMITETeHLMs1 CHOPMUPOBAHA Ha YPOBHE «ILIOXO»

5.3 TumnoBble KOHTPOJ/IbHBbIE 3a/laHMsl WIH HHbIE MaTepHa/ibl, He00X0JUMbIe ISl OLEeHKH
pe3y/ibTaToB 00yuyeHHsi Ha MPOMEXKYTOYHOM aTTecTalMM C YKa3aHHeM KpHUTepUeB HX
OIleHUBaHMS:

5.3.1 TumnoBbie 3apaHus (oLeHOUHOe CPeACTBO - KOHTpO/JbHBbIE BOMPOCHI) /[ OLEHKHU
chopmupoBaHHocTH KommnereHnuu [1K-6

1. TNoHsThe JUHAMUYECKON CUCTeMbl. ABTOHOMHbIE U HEABTOHOMHBIe TUHaMHUUecKre cucTeMbl. [ToHsITUS
(ha30BOro0 MPOCTPAHCTBA, TPAEKTOPUU. THUIIbI TPAEKTOPUN AMHAMUYECKUX CUCTEM.



2. TloHATHE 0 KOIMYeCTBEHHOM U KaueCTBEHHOM MCC/IeZloBaHUM JUHaAMUUeCKHX crucTeM. KauecTBeHHast
CTPYKTYypa JUHAaMHUYeCcKOU cucTeMbl. OCHOBHas 33/jaua KaueCTBeHHO! TeOpuU JUHAMUUECKUX CHUCTEM.

3. Oco0Obie ¥ HeoCOObIe TIOYTPAEKTOPUN U TPAEKTOPUH. SUelKy TUHAMUUECKON CUCTEMBI.

4. TIpocTele U CJIOJKHBIE COCTOSIHUSI PABHOBECHUSI aBTOHOMHBIX AMHAMUYeCKUX CUCTeM Ha IJIOCKOCTHU.
IIpuBeseHne [UHAMUUECKOW CUCTEMBI K KAHOHUYECKOMY BUJY.

5. IlpocThble COCTOSIHKSI paBHOBECHS C OTVIMUHBIMU OT HYJIS1 [1elICTBUTE/IbHBIMU YacTsIMU KOpHei
XapaKTepUCTUYeCKOoro ypaBHeHUs. HampasieHns, B KOTOPBIX TPAeKTOPUH CTPEMSTCS K IPOCTBIM
COCTOSTHUSIM paBHOBecHs1. Tononoruueckas (KauecTBeHHas) CTPYKTypa OKPeCTHOCTel TPOCTHIX
COCTOSTHUM paBHOBECHSI.

6. CoCTosiHUSI PaBHOBECHSI C UYUCTO MHUMBIMU KOPHSIMH XapaKTepUCTUYeCKOro ypaBHeHUs. IIpobieMa
pasnuueHys LjeHTpa U (okyca. JISIyHOBCKUe Be/TMUUHEI.

7. Teopema JIsimyHOBa 0 HEOOXOJMMOM M IOCTaTOUHOM YC/IOBHU HAaTWMUKS LIEHTPA.

8. HampapneHus, B KOTOPBIX TPAEKTOPUU CTPEMSITCS K CJIO’KHBIM M30/IMPOBaHHBIM COCTOSTHUSIM
paBHOBecus1. Torosioruyeckast CTpyKTypa HEKOTOPBIX C/I0XKHBIX COCTOSIHHI paBHOBECUSI.

9. 3amkHyTbIe (pa3oBble TpaekTopuu. [TpesesibHbIe UKL, OpOUTaIbHAs yCTOHUYHUBOCTD.

10.TToBefenune Tpaektopuii [IC B 6eCKOHEUHO yaieHHOM YacTH TIOCKOCTH. [Ipeobpa3oBaHue
Benavkcona. ITpeobpa3zoBanus [TyaHkape.

11.Teopust ungekcoB ITyaHkape.

12.MeTo/ TOUeUHbIX MpeoOpa3oBaHui. HermoiBIKHbIE TOUKH. Y CTOWUMBOCTE HETMO/[BHXKHOU TOUKH U ee
CBS13b C YCTOMUMBOCTBIO TIPeZie/IbHOTO 1[uKa. JJuarpamma Jlamepesi. Teopema Kénurca o6
YCTOMUMBOCTH HEMO/IBIKHOM TOUKHW TOUEUHOTO Tpeo0pa3oBaHus oTpe3Ka 6e3 KoHTakTa B cebsl.

13.TTocTpoenrie QyHKLMU TIOC/TeA0BaHUS B OKPECTHOCTH 3aMKHYTOM TPaeKTOPHU. XapaKTepuCTUIeCKUi
TI0Ka3aTesIb TIpe/ie/IbHOro LUK/Ia. [IpocTele U C10KHbIe Mpefie/ibHble [JUKIIbL.

14.KpuTepuy OTCYTCTBUS 3aMKHYTHIX ()a30BbIX TpaeKTOpHii ([ro1aka A1 OTHOCBSI3HOM 00/1acTH,
Bbenavikcona, [dronaka Asi KonbLeobpa3Hoi 06/1acTu).

15.Tononoruueckas cucrema Kpusbix IlyaHkape.

16.0mnpezienienyie rpy6boi AMHaMHUECKOH crcTeMbl. HeobxoAuMbIe M IOCTaTOUHBIE YC/IOBUS TPyOOCTH
CUCTEMBI.

17.Herpy0ble arHaMuueckoi cuctembl. CHCTeMBI TIePBOM cTeneHH HerpybocTu. Heobxoanmble 1
Jl0CTaTOUHble yC/I0BUS TIePBOii CTereHu HerpyboCTH.

18.KoHcepBaTHBHbIE CUCTEMBI Ha IJIOCKOCTH M UX CBOMCTBA.

19. Budypkaiuu quHaMudeckux cucteM. Onpegenenue oudypkaiun. ITpocTeiie 6udypKarym.

20.3aBUCHMOCTh TUHAMUYECKOM CUCTEMBI OT rapaMeTpoB. Omnpe/esieHre 6UdypKaIrMOHHOTO 3HAYEHUS
napaMmetpa. HekoTopble pyMepsl CMeHBI KaUeCTBEHHBIX CTPYKTYP IIPU M3MeHeHUH MapaMeTpa.
3aBUCHUMOCTb JUHAaMUUYeCKOW CHCTeMbI OT BYX U 6osiee mapameTpoB. OrnpefienieHue 6ridypKaLioHHON
KPUBOM.

21.Cepyio-y3noBast Oudypkarms.

22.Budypkanys AHapoHoBa—Xorida, TIOHATHS «6e30MacHON» M «0TacHOM» 06/1aCTH yCTOMYMBOCTU
COCTOSIHUSI PaBHOBECHS («MSTKOe» U «KeCTKOoe» BO30YKIeHHs TTepUoANUecKUX KoaeOaHuit).

23.budypkaiiys AByKpaTHOrO Ipe/ie/lbHOT0 LIUKJIA.

24.Bbudypkauys MeT/1y cerapaTpuc cepJia.

25.0cobeHHOCTH KaueCTBEHHOM CTPYKTYPhI M 61 ypKaLiyii AHAMUUeCKUX CUCTeM C LWJIMH/PUUECKOU
(hasoBoii noBepxHOCThIO0. LunrHapuueckas ¢a3oBast TOBEPXHOCTb U BO3MOJKHbIE BU/Ibl TPAEKTOPHIA.
3aMKHyTbIe TPAeKTOPHH, OXBaThIBatolue MIMHAP. OcobeHHOCTH OuypKalvi Ha LMIMHZDe.

Kputepuu oneHuBaHus (o1jeHOYHOe cpe/cTBO - KOHTPo/IbHBIE BONIPOCHI)

OneHka Kpurepuu orjeHuBaHUs

TIPEBOCXOHO YpoBeHb 3HaHWH B 00beMe, TTPeBBIMIAIOIIEM MPOrPaMMYy TTOITOTOBKH.




OueHka Kpurtepuu oLieHUBaHUs

YpoBeHb 3HaHUI B 00beMe, COOTBETCTBYIOLEM TIPOTPaMMe TIOATOTOBKH, 0e3

OT/IMYHO
OILINOOK.

YpoBeHb 3HaHUI B 06beMe, COOTBETCTBYIOL[EM TIPOTPaMMe TIOATOTOBKH.
OYeHb XOPOLIO
[HomyljeHo HeCKOJIbKO HeCyILleCTBeHHBIX OLIMOOK.

YpoBeHb 3HaHUM B 06beMe, COOTBETCTBYIOLL|EM TIPOTPaMMe TIOATOTOBKH.

XOpOILO

Hormy1ieHo HeCKOJIbKO HerpyObIX OIIMOOK.

MuHHMaNBHO [0y CTUMBIA YPOBEHb 3HaHUH. J]oMyILjeHO MHOTO HerpyObIx
YJOB/IETBOPUTEHHO Aoy P Honym By

OIIMOOK.

YpoBeHb 3HaHWH HI)Ke MUHUMaJ/IbHBIX TpeboBaHui. Vimenu Mecto rpy6Obie
Hey/J0B/IeTBOPUTE/TbHO

OIIHOKH.

OTCcyTCTBHE 3HAHWH TeOPeTUYeCKOTro MaTepuasia. HeBO3MOXKHOCTD OLIeHUTD
TIOXO

TIOTHOTY 3HAHUM BCJ/IE/ICTBHE OTKa3a 00yuarolierocs ot OTBeTa.

5.3.2 TunoBble 3ajaHus (OLleHOYHOe CPeACTBO - 3ajfauM) /JIA OLeHKH C(hOPMHPOBAHHOCTH
KoMmneTenuu 11K-6

IIpoBecTH KadecTBEHHBIH aHATH3 CHCTEMBl IIPH Pa3lHYHBIX 3HAUCHHAX Iapamerpa y. Haiftu
OudyPKALMOHHOE 3HAYeHHe apaMerpa (. OupenenuTs T OHypKaHH.

ax _ + 2x?% — pu(x + xy) dy—+ + pu(—y + 2x?)
a——y x°—u(x +xy), E—x xy + u(—=y+2x°).

HPOBGCTI'I I[TIOJTHOE KA49ECTBEHHOEC HCCIIEJOBAHIIE JHMHAMITYECKOH CHCTEMEI

dx > . 2 s § 5
—=x((x"+y"+Dx"+y " =-1)—-4y°)
dt

([\' 2 . 5 4 .
—=y((x*+y" "+ D(x"+y* —=1)+4x°)
dt

KpuTepuu onjeHuBaHus (0LleHOUHOE CPeJCTBO - 3a/|auu)

OueHka Kpurepuu oLieHUBaHUs

[TpomeMoHCTPUpOBaHa CIIOCOOHOCTh pellleHrs CTaHAapPTHBIX 3aJau U IIMPOKOTO

TIPeBOCXOJHO
Kpyra HecTaH/apTHBIX 3aJau.

OT/IMYHO HpO,Z[eMOHCTpHPOBaHa CIIOCOOHOCTD penieHrsa CTaHAaPTHBIX 1 HEKOTOPBIX




OueHka Kpurtepuu oLieHUBaHUs

HeCTaH/JapTHBIX 3a/iay.

ITposieMOHCTpHpPOBaHa CIOCOOHOCT PellieH st BCeX CTaHAApTHBIX 3ajau Oe3
OYeHb XOPOLIO .
OIIMOOK U TIOTPEIIHOCTeH.

ITposieMOHCTpHpPOBaHa ClIOCOOHOCT PellieHHst BCeX CTaHAAPTHBIX 3aJau C

XOPpOLII0
He3HaUYNTeIbHBIMU TOTPEIITHOCTSIMHU.
[TpozeMOHCTPUPOBaHA CIIOCOOHOCTH PelleHHs OCHOBHBIX CTaHAAPTHBIX 3a/jau C
y/IOBJIETBOPUTE/TEHO
HErpyObIMU OITMOKaMHU.
I1pu perleHNY CTaHZAPTHBIX 33/1a4 He TIPOZ€MOHCTPUPOBAHbI OCHOBHBIE YMEHHUSI.
Hey/I0B/IETBOPUTETEHO
Vimenu MecTo rpyObie OIITUOKH.
T/I0XO0 OTcyTCTBHE CTTIOCOOHOCTHU PeIeHUs CTaH/JAPTHBIX 3a/1ad.

6. YueGHO-MeTOfMUeCKOe M HH(OpMaLMOHHOE o00ecrieyeHHe JUCIUILTHHBI (MO/y/151)

OcHOBHasi TuTeparypa:

1. AugponoB A. A. Teopus konebanuii / mepepab. u gom. H. A. XKenesijora. - M. : I'oc. u3a-Bo ¢u3.-mar.
uT., 1959. - 915 c. - 70.00., 58 3Kk3.

2. baytun Hukosnaii HukosiaeBud. MeTozibl ¥ TIpUeMbl KaueCTBEHHOT'O MCC/Ie/JOBaHUsl JUHAMUUeCKUX
CHCTeM Ha TUTOCKOCTH. - M. : Hayka, 1976. - 496 c. : un. - (CripaBouHasi MaTeMaTHueckasi 0MO/oTeKa). -
3arJ1. Kopelika: KauecTBeHHOe UCCeiloBaHHe TUHAMUYECKUX cucTeM. - 1.73., 18 3k3.

3. l'opsiuenko Baziym [leMbsiHOBUY. DjieMeHThI TeOpUM KoJiebaHuit : yueb. mocobue [/1si CTyJeHTOB
BY30B. - KpacHosipck : Y31-Bo KpacHosip. yH-Ta, 1995. - 430 c. - ISBN 5-7470-0127-2 : 10000.00., 389
9K3.

4. HekopkuH Bnagumup VcaakoBuu. Jlekiyu 1o oCHOBaM TeopuH KosiebaHuii : yueb. mocobue fjist
crygerroB HHI'Y, cierjuanmsupyromuyxcs B 00671acTi pagjuodu3uKy, TIPUKIaZ. MaTeMaTHKHU U Mar.
mopenvpoBanus / HHI'Y. - H. Hosropog, : 3g-so HHI'Y, 2012. - 311 c. - ISBN 978-5-91326-230-1 :
162.13., 148 k3.

[JomnonHuTtenbHas 1uTeparypa:

1. Teopust budypkaLuii AUHAMUUECKUX CUCTeM Ha TUIOCKOCTH. - M. : Hayka, 1967. - 487 c. : uepT. -
2.58., 53 3K3.

2. KauecTBeHHasi Teopys JMHaAMUUeCKUX CUCTeM BTOpOro nopsifka. - M. : Hayka, 1966. - 568 c. : uepr. -
2.56., 69 3K3.

3. parynoB Tumodeii HukonaeBuu. Vcnonp3oBaHue nporpamMmMel WinSet a1 BU3yanusanuu
JVHaMHUeCcKUX cucTeM : yuebHoe ocobue / Hukeropozickuii rocyjapCTBeHHbIN yHUBepcuTeT uM. H. 1.
Jlobauesckoro. - H. Horopog, : 3a-8o HHI'Y, 2007. - 102 c. - B Hagzar.: [IpyopUTeTHBIHM Hall. POeKT
"O6pa3oBanue". MIHHOBa1]. 06pa3oBar. nporpamMma Hikerop. yH-Ta: OOpa3oBaTelbHO-HaYYHBIN [IEHTP



"MH(pOopMalLIMOHHO-Te/IeKOMMYKal[MOHHbIe CUCTeMbI: (hr3nUecKre OCHOBBI U MaTeMaThUuecKoe
obecrneuenne". - ISBN 978-5-91326-010-9 : 15.00., 1 3k3.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM IVCIATUIAHBI):

ITporpamma WInSet ([parynos T.H., Mopo3os A./l. Vicnonb3oBaHue rporpaMmMbl WInSet a1s
BU3ya/IM3aL{UM MHAMUUYEeCKUX CUCTeM : yueOHOe rocobue / Hipkeropockuii rocyjapCTBeHHbIH
yuauBepcureT uM. H. 1. JlobaueBckoro. - H. Hoeropog : M3a-so HHI'Y, 2007).

7. MaTepua/ibHO-TEXHHYeCKoe ofecrneyeHre AUCLUIUIUHBI (MO/YJIs1)

YueOHble ayAWTOPUM [i/is1 TIPOBeJleHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa3oBaTe/bHOM
MIPOTPaMMOM, OCHAI[eHbl MYJbTUMEAUMHBIM 000pyZOBaHHeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpeAcTBaMu 00yYeHHsl.

[MomereHyst A7IsT CAaMOCTOSITeIbHOM paboThl 00YYarOILIMXCsl OCHAIL[eHbl KOMITbIOTEPHON TEeXHUKOW C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetd "VHTepHeTr" u obecrieueHbl [OCTYIIOM B 3JI€KTPOHHYIO
nH(OpPMaIMOHHO-00pa3oBaTeIbHYIO Cpesy.

IIporpaMma cocrtaBneHa B cooTBeTcTBUM C TpeboBanusimu OC HHI'Y 1o HampaB/ieHHI0
noarotoBku/crieriaabHocTy 01.03.01 - MaTemaTHKa.

AsTop(s1): Koctpomuna Osbra CepreeBHa, KaHAWAAT (PU3MKO-MaTeMaTHUeCKUX HaykK
Kpyrnos EBrenuii BaneHTuHOBUY, KaHAUAAT GHU3UKO-MaTeMaTUUeCKHUX HAyK, JOLEHT.

3aBenytomumii kadgeapoii: Kanvuun Anekceil BsiuecnaBoBuu, 10KTOp (GH3UKO-MaTeMaTUUeCKUX HayK.

ITporpamMma oob6peHa Ha 3ace/jlaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKO/
Ne6.
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