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1. MecTo 1 mesm JucuMIUIMHbI B cTpyKType OOII

Huctummna «Auddepennunanbapie ypaBHeHUS» OTHOCUTCA K 0053aTEIbHOM YacTH.

Ne MecTo TMCHUNIHHBI B y4€0HOM CTaHIapTHBIN TEKCT 1JI51 AaBTOMATHYECKOI0
Bapu 1aHe o0pa3oBaTebHOI 3anoJiHeHus B KOHcTpykTope PII/I
aHTa NMPOrpaMMmbl
1 brmox 1. Hucnunmuael (Moxynu) | JucuumimHa b1.0.15. «Iuddepennmanpabie
Obs3arenbHas 4acTh ypaBHEHHs» OTHOCHUTCS K oOs3arenbHOil wactu OOII
HanpasieHus mnoarotoBku 01.03.03 Mexanuka u
MaTeMaTUYeCcKOe MOJCIIUPOBAHUE.

2. IlnaHupyemble pe3yabTaThl 00y4eHHs M0 JUCHUIIHHE, COOTHECEHHbIE ¢ TUIAHUPYEMbIMU
pe3yJibTaTaMu 0CBOeHHS 00pa30BaTeIbHOM NPOrpaMMbl (KOMIIETEHIIUAMH U MHAUKATOPAMU
JOCTHKEHUSI KOMIIeTeHIUi)

IInannpyemsle pe3yJbTaThl 00y4eHHUs 0 AUCHUILIHHE (MOAYJII0), B
COOTBETCTBHHU C HHINKATOPOM JAOCTHKEHHsI KOMIETEeHIINN
HNuaukatop HaunmeHnoBanue
®opmupyembie AOCTH/KEHHS Pesy.1bTaThl 06yuenus OIIEHOYHOT0
KOMIeTeHIuH (KoJ, KOMIeTeHIuu™* - cpeacTBa
coJiep)kaHne (xom, comepxanue 110 eI pE
KOMITETSHITHH) WHAWKATOPA)
OIIK-1. Cniocoben OIIK-1.1. 3naer 3HaTh OCHOBHI (yHAaMeHTaldbHBIX (u3uko- | CobecenoBaHne
UCIIONIb30BaTh OCHOBBI MaTeMaTHYECKUX  JUCHUIUIMH W JPyTHX 3agaua
¢yHmameHTanbHble | (yHIAMEHTAIBHBIX €CTECTBEHHBIX HAayK M OCHOBHBIE OIPEJCIICHUS
3HaHUS, TOyYeHHBIE | (QHU3HKO- u  TeopeMbl Kypca  aupdepeHIHaNTEHBIX
B 00mactu MaTeMaTHIECKUX YpaBHEHHH.
MaTEeMaTHYECKUX U | TUCLUILINH U APYTUX
€CTECTBEHHBIX HayK, B | €CTECTBEHHBIX HayK.
npodeccuonanpuoil | OIK-1.2. Ymeer YMeTb NpUMEHSATh NOJYUYSHHbIE 3HAHUS JUIs
JIeSITEIEHOCTH aHAJIM3UPOBATH U uccienoBanus TuddepeHuatbHbIX ypaBHeHUH
pemars craHJapTHbIE U UX CHCTEM
npodeccroHaNbHbBIE
3aJ1a4M C IPUMEHEHHEM
(dyHIaMEHTaIbHBIX
3HAHHMH MaTEMaTHKH,
(GU3UKN U qpyTUX
€CTECTBEHHBIX HayK.
Brnaners HaBBIKAMH U METOIAMH HCCIIEIOBAHUS
pemiennii mudepeHITnaNbHBIX YPABHEHUN U UX
CHCTEM 1 MpPUMEHEHMS (yHIaMEHTAIbHBIX
OIIK-1.3. Brageer pa3lenoB  MEXaHWKH,  0a30BBIX  3HAHHIA
HaBbIKaMH €CTECTBEHHOHAYYHOI'0O M MaTeMaTU4YECKOIO
TIPUMCHCHUA LHKJIOB pu pemeHnn CTaHJAPTHBIX
(ynnamenTanbHbIX npodeccHOHaIbHBIX 3a1a4.
pa3ziesioB MEXaHUKH,
0a30BBIX 3HAHHHA
€CTECTBEHHOHAYYHOTO 1
MaTeMaTHIeCcKOro
LIAKJIOB MU PELIEHUU
CTaHJapTHBIX
po¢eCCHOHATBHBIX
3aau.
OIIK-2 OIIK-2.1 3HaTb ()OPMYJIHPOBKU OCHOBHBIX TEOPEM CobecenoBanne
Cnocoben 3HaeT OCHOBHbBIE teopuu 1Y, KitacCU(PUKALNIO OCHOBHBIX THIIOB
MPUMEHATh METOJIBI | MOJIOXKEHHS, JY, uHTErpupyemMbIxX B KBapaTypax U METO/I0B
MaTEMaTHYECKOTO | TEPMUHOJIOTHIO U pELICHUH.




AJITOPUTMUYECKOTO
MOJETUPOBAHUS,
COBPEMEHHBI
MaTeMaTU4eCKHuit
anmnapar B HAy4HO-
HCCIIEeIOBATENIbCKON
1 OTIIBITHO-
KOHCTPYKTOPCKOM
JeSITeTHbHOCTH

MCTOAOJIOTUIO B

obnactu
MaTeMaTUYECKOro U
ANTOPUTMUYECKOTO
MOJICIMPOBAHUSL.
OIIK-2.2 YMeTs pemats OCHOBHbIE TUIBL J[Y mepBoro CobecenoBanne
YMeer ocymecTBIsATh MOPSAKA U BBICIIUX MOPSAAKOB, Pa3IHuaTh
aHaJM3 W BEIOOD JMHEeWHbIe U HenuHelHble J|Y u cucremsl,
METOJIOB PEIICHHS 331a4 | YMETh IPOBOJNUTH JTMHEAPU3ALNI0 YPAaBHEHUH B
npodeccHoHaNTbHOM OKPECTHOCTH 3a/JaHHOTO PEIICHHUS, CO3/1aBaTh
JIESITENIbHOCTH Ha MaTeMaTHYECKYI0 MOJeNb (PU3UIECKON 3a1a9n
OCHOBE TEOPETHYECKHUX
3HaHMH B 00IacTn
MaTeMaTHYeCKUuX U
KOMIMBIOTEPHBIX HAYK.
OIIK-2.3 Buazgets npoueaypoil moCTaHOBKH YHCIEHHBIX 3anaua

Bnageer HaBEIKaMHU
MIPUMEHEHHUST 0a30BBIX
3HAaHMUH B 00J1aCTH
MaTeMaTHYECKOTO U
aNTOPUTMUYECKOTO
MOJICTTUPOBAHUSI, &
TaK)X€ COBPEMEHHBIN
MaTeMaTHYSCKHI
annapar pu peleHnu
3a7a4
npoeCCHOHATBHOMN
JIESITEILHOCTH

UCCIIEI0BaHUM, TPOBEPKHU UX TOCTOBEPHOCTH U
CpaBHEHUsI C M0JIy4aeMoi HH(pOpMaIHeil.

3. Crtpykrypa u coaep:xkaHue TucuuIIMHbI «nddepeHunanbHbie ypaBHEeHUD)

3.1 TpyaoeMKOCTb TUCHHIIMHBI

Ounas ¢popma o0ydeHust
Oo0masi Tpy10eMKOCTh 10 3ET
YacoB no yueOHOMY ILIAHY 360
B TOM YHCJIe
ayINTOPHBIE 3aHATUS (KOHTAKTHas1 padoTa): 64
- 3aHSTHS JeKIHOHHOTO0 THIA 64
- 3aHSITHS] CEMHHAPCKOr0 THIA
- 3aHATHUS J1a00PATOPHOIO THIIA
- Tekymuii KouTpoJb (KCP)
caMoCTOsITeJIbHasl padoTa 156
IIpoMe:kyTOYHAsI aTTeCTALUSA — IK3aMeH 72

3.2. ConepxaHue QM CUUILIAHBI
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I'eoMeTrpuueckas nHTEpIpETaLMs: pACIIUPEHHOE
(ha30BOE MPOCTPAHCTBO, MOJIC HAIPABICHHUIA,
HHTErpaibHble KPUBbIE, U3OKIUHBI. DJIeMEHTapHbIE
METO/Ibl HHTETPUPOBAHUSL.

CwMmeich 1 (OpMYITHPOBKA TEOPEMBI CYIIIECTBOBAHUS
Y €AMHCTBEHHOCTH pelieHus 3anaun Ko ams
CHCTEM M YPABHEHU MPOU3BOJIBHOTO MOPSIKA.
[Ipumeps! HapyIIeHUS € TMHCTBEHHOCTH.
JlMHaMH4YeCcKue CUCTEMbI Ha MIPSIMOM.

25

17

YpaBHEHUsI IEPBOTO MOPSIJIKA, HE pa3pelleHHbIE
OTHOCHTEJIbHO TIPOU3BOIHOI: SIIEMEHTBI TEOPUH U
METO/Ibl HHTETPUPOBAHHUSL.

33

12

21

O01wast Teopus IMHEHHBIX AU PepeHINATBHBIX
ypaBHeHuil. ®opmyna JlnyBus —
Ocrtporpanckoro. yHaaMeHTaNIpHas CHCTEMA
peteHuii. MeTo1 Bapualviv MOCTOSIHHBIX JIJIs1
HEOJHOPOAHOTO YPAaBHEHHUSL.

37

16

21

JInnetinsie nud depeHnnanTsHbIe YpaBHEHUS C
MTOCTOSTHHBIME KO3 punmentamu. Meron Diinepa.
YpaBHeHUs ¢ IPaBOM YaCThIO B BUJIE
KBa3UIOJIMHOMA. YpaBHeHus Diinepa.

44

16

28

Texymwuii koutposs (KCP)

2

IIpomerxyTOo4Hast aTTeCTalMs

OK3aMCH

6.

Kpaessie 3anaun nis muHeiHbix Y BTOporo
mopsiiKa, TeopeMa 00 agprepHaTHBe. OYHKITUA
I'puna xpaeBoit 3a1auu, peireHue HEOJHOPOTHOM
KpaeBoi 3a1a4uu ¢ moMoInbeio Gpynkunu ['punHa.

11

OO0m1ast Teoprst CUCTEM JTIMHEHHBIX

nuddepeHnranbHbIX ypaBaeHud JIY 1-ro mopsiaka.

Dopmyna JInysmuist — OcTporpaacKoro.
dyHraMeHTallbHas cucTemMa penieHuid. Metoz
BapUanyy MOCTOSHHBIX JUI HEOXHOPOIHOMH
cucreMbl. DyHIaMEHTAIbHBIE MATPHIBI M UX BHIL.

13

Cuctemsl TuHeHHBIX JIY 1-ro opsiaka ¢
MIOCTOSTHHBIMU . Koa(puumentamu. Meron Diiepa,
XapakTepucTuiyeckoe ypasHeHnue. Haxoxnenue
(dyHIaMEHTaIbHOM CHCTEMBI PELIEHHH.
HeogHopoaHble CUCTEMBI ¢ HEOAHOPOI. B BUJIE
BEKTOPHOI'0 KBAa3UIIOJUHOMA

21

10

10

12

JloxazaTenbCTBO TEOPEMBI CYILIECTBOBAHUS U
€IMHCTBEHHOCTH, Pa3JINYHbIe BAPUAHTHI TEOPEMBI,
MIPOJIOJKEHHE PEIICHNH, HeTIpEPhIBHAS
3aBUCUMOCTb PEUIEHUI OT HaYalbHbBIX YCIOBUN U
apaMeTpoB.

10

10.

JuddepeHnnpyeMocTs pemeHus Mo mapameTpy u
HavyalIbHBIM 3HAYCHHUSM. YPaBHEHUsI B BApUALIUSIX.

11.

ITonsATHus TEOPUN JUHAMUYECKUX CUCTEM,
TpaekTopuu, kinaccudukanus. Pa3zoBas MIOCKOCTS.
Tononorust ¢a3zoBbIx kpuBbIX. Kiaccuduxarys
JIMHEHHBIX 0COOBIX TOYEK Ha IIOCKOCTH.
3aMKHYTBIE KpHBBIE: oToOpakeHue [lyankape,
YCTOMUUBOCTB MPENENbHOrO UK

13

12. YcroauBoCTh 110 JIAITyHOBY W aCHMITTOTHYECKAs

yCTOHYMBOCTh. KpuTepuit ycTOWYMBOCTH JTUHEHHOM
CHCTEMBI C TIOCTOSTHHBIMU KO3 QUITUECHTAMH.
Kpurepwuii Payca-I'ypsuma. Teopema JlsmyHoBa 06
YCTOHYMBOCTH TI0 TIEPBOMY ITPHOIMKECHHUIO.
Teopema JlsmyHOBa 00 YCTOWYUBOCTH U




ACUMNTOTUYECKOW YCTOMYMBOCTH HEJIMHEHHBIX.
CHCTEMBI.

13. TlepBBle UHTETPATBI ABTOHOMHOMN CHCTEMEI.
Cy1iecTBOBaHHE TTOJHON CUCTEMBI TIEPBBIX 7 o) o) 3 4
HHTETPajIoB.

14. JIunelinsle ¥ KBa3WJINHEHHbIE yPAaBHEHUS C
YaCTHBIMU NPOU3BOAHBIMU IIEPBOTO MOPSAKA.
Xapaxrepuctuku. 3anadya Komu. Teopema 6 2 2 3 3
CYyILECTBOBaHMS U €IUHCTBEH-HOCTH PELICHUS
3agaun Komm.

Texymmuii koaTpons (KCP) 2 2
IIpomexxyTouHas arTecTanus OK3aMCH
Wroro 324 | 64 | 68 | | | 152

Texymmii KOHTPOJIb YCIIEBAEMOCTH pean3yeTcs B (hopMax ONMPOCOB HA 3aHATHIX CEMUHAPCKOTO TUIIA.

[TpomexxyTouHas aTTecTarus MPOXOAUT B TPATUITMOHHBIX (hopmax (PK3aMeH ).

4. YueOHO-MeTOAUYECKOE O0eclevyeHrne CAaMOCTOSITeIbHOM PadoThI 00y4aK0IMXCS
B Tedenue cemecTpa CTYIEHTHI pELIAIOT 3aJja4M, YKa3aHHbIE MPENoAaBaTeieM, K KaXJI0My ceMuHapy. B

KaXJIOM CEMECTpE MPOBOAITCA KOHTPOJIbHbIE paboThl. KOHTpOIBHBIC BOMPOCHI U 3aJaHUS JIJIsl IPOBEICHUS
TEKYIIET0 KOHTPOJIS U MPOMEKYTOYHOM aTTECTALMU 110 UTOTaM OCBOEHUS TUCLUIIINHBI IPUBEIEHBI B I1. 5.2.

5. ®oHJx OLeHOYHBIX CPEACTB JIA MPOMEKYTOUHOI aTTeCTAIMU MO TUCHUIIMHE (MOIYJIIO),
BKJIFOYAIOIIINN:

5.1.0nucanue mkan OCHUBAHUs PE3yJIbTATOB Oﬁy‘leﬂﬂﬂ Mo JUCIHUIIJINHE

Yposenp IlIkasia oneHuBaHuA ¢(POPMUPOBAHHOCTH KOMIIETECHIUMH
chopmupoBan
HOCTH HEYJIO0BJIETBO | Y/AOBJIETBOPH
TI0XO0 Xopo1o 04YeHb XOPOLIOo OTJIUYHO NPeBOCX0HO
KOMIIeTEeHII M PUTEJIBHO TEJbHO
(uHAMKaTOpa
OCTHIKEHHU S
n . He 3auteno 3auTeHo
KOMIIeTeHIMii)
OTtcyTcTBHE
3HAHUH
YpoBeHb YposeHb
TEOPETUYECKO o .
Yposenb MuHuManpHO | 3HaAHMH B 3HAHWH B VYposenn
ro Marepuana. . o N
3HAHUU HIKE | JOMYCTUMBII obbeme, oOneme, 3HaHUH B YpoBeHb
MUHUMAJIb- OBEHb COOTBETCTBYIO COOTBETCTBYIO obbeme 3HaHUH B
Heso3morxnoc yp N yiom yiom ’
Th OLICHHTS HBIX 3HaHHUH. €M IporpaMme €M nporpaMme COOTBETCTBYIO | oOBEMe,
3Hanus HonHOTY TpeOOBaHMIA. Jomymieno TOATOTOBKHU. MO/ITOTOBKH. meM MPEBBIIIAIONIE
— HNmenu mecto | MHOTO Jonymexno Jonyumeno porpamme M IpOrpamMmmy
rpyOsie HETpyObIX HECKOJIbKO HECKOJIbKO MOATOTOBKH, HOJITOTOBKH.
BCJIEJCTBUE
oTKaza OIIUOKH. OIIUOKH. HerpyoObIxX HECYIIECTBCHH 0e3 omuooK.
ommnboK BIX OIIHOOK
oOyuaromeroc
s OT OTBETa
OtcyTrcTBUE IIpu pemtenun | Iponemonctp | Ilpomemoncrpu | IIponemoncrpu | Ilpomemoncrp | Ilpomemonctp
MUHHUMAJIb- CTaHIAPTHBIX | WPOBAHbI pOBaHHI Bce pOBaHEI BCe UpPOBaHBI BCEe UpPOBaHbI BCE
YMenus HBIX YMEHHH. | 3ama4 He OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE
Heso3mox- IIPOAEMOHCTP | yMEHHUS. yMEHUs. YMEHUs. yMeHuUs, yMeHuUs,
HOCTb HUPOBAHBI Pemenst Pewens! Bce Pemens! Bce pelleHBbl Bce pelleHBbl Bce




OLICHUTb OCHOBHbIC THUIIOBBIC OCHOBHbIE OCHOBHbIC OCHOBHbIE OCHOBHbIE
HaJIYHe YMCHHSI. 387124 C 3a/1a4H C 3a/1a4H. 3a/1a4H C 3a/1a4H.
YMEHUH HErpyObIMH HerpyosMu BeInonHeHs! Bce | OTIETBHBIMU BeInosiHeHb!
BCJIEACTBHUE Nvemn MeCTO | ommbkamuL. OIINOKaMH. 3aJjaHus, B HECYLIECT- BCE 3a/1aHus,
OTKa3a rpy0sle Boinonnenst BrinosnHeHs! Bce | MOJHOM BEHHBIM B [IOJIHOM
oOyuaromero- ONTHOKH. BCE 3aIaHus, 3a/1aHus, B 00BEME, HO HEI0YETaMH, o0beMe 0Oe3
Csl OT OTBETA HO HE B TIOJTHOM HEKOTOpBIE C BBITIOJTHEHBI HEI0YETOB
HIOJIHOM obbeme, HO HEZ0YETaMH. BCE 3a71aHus B
obbeme. HEKOTOPHIE C MOJIHOM
HeJI0YeTaMM. oOBeMme.
OTCyTCTBI/Ie Hpn pelmeHun
BIIAJICHUS cranpaptaeix | Mmeercs [IponemoncT- [Iponemoncrpu MpozemorcTp
MaTepHalioM. | 3ajmadq He MHHHUMAJbHBl | PHPOBAHEI POBaHBI HpoBasI IIpoxemoHCTp
HeposmoxHoC | mpogemonctp | # Habop 0a3oBbIC 0a30BbIC HABBIGH TpH HMpOBaH
Th OLCHUTb HPOBaHbI HABBIKOB [UIsL | HABBIKU IIPH HaBBIKH TIPU - TBOPYECKHUI
HaJIM4ue 6a30BbIC pelieHust peleHIn PpelLIeHUN MOAXOJ K
Hagbiku HECTaHJApTH
HaBBIKOB HABBIKH. CTQHIAPTHBIX | CTaHJAPTHBIX CTaHJAPTHBIX PELICHUIO
BCJIC/ICTBUE 3aj1a4 ¢ 3aj1a4 ¢ 3aja4 6e3 BIX 387124 Ge3 HECTaHapTH
OTKaza HNmenn mecto HEKOTOPBhIMU HEKOTOPBIMHU omunboK 1 ook 1 bIX 3aJ1a4.
oGyuaromeroc | rpyosie HEJ04eTaMHU. HeJ04eTaMu HEJI04ETOB. HEAQHCTOB.
s OT OTBETA OLINOKH.
IIkaja oueHK:H NpH MPOMEKYTOYHOM aTTeCTALMHU
Ounenka YpoBeHb NOATOTOBKH
Bce xommeTeHImy (YacTH KOMITETCHIIMH ), Ha (HOPMUPOBAHHE KOTOPHIX
IIpeBocxoHO HarpasjeHa JUCLUITINHA, COPMUPOBAHBI HA YPOBHE HE HUXKE
«IIPEBOCXOJHO»
Bce kommereHIMu (YacTH KOMIETEHIMK), Ha (DOpMHpOBaHUE KOTOPBIX
OTianyHO HaIpaBJIeHa JUCHIUILUINHA, COOPMHUPOBAHBI HA YPOBHE HE HIDKE «OTIHIHOY,
Opr 3TOM XOTsA OBl OJHA KOMIETEeHIWs c(hOpMHpOBaHA Ha YpPOBHE
«OTIIMYHO»
Bce xommnereHmmu (4acTH KOMIIETEHIMH), Ha (OPMHpPOBAHHE KOTOPBIX
3a4TEHO OuyeHb XOpo1Io HaNpaBJieHa IUCHHUIUIMHA, CHOPMHPOBAHBI HA YpPOBHE HE HHXKE «OYCHB
XOPOIIO», IIPH 3TOM XOTs ObI OJJHA KOMIETEHIHS chOPMUPOBaHA HA YPOBHE
«OYEHb XOPOUIO»
Bce xommereHimu (YacTH KOMIIETEHIMK), HAa (GOPMHPOBAHUEC KOTOPBIX
Xopouio HaIlpaBJieHa MUCIMIUINHA, C(OPMUPOBAHBI HA YPOBHE HE HUKE «XOPOIIOY,
OpU 3TOM XOTA Obl OJHA KOMIETEHIWs Cc(hOpMUpOBaHA HAa YpPOBHE
«XOpOILO»
Bce xommnereHmmu (4acTH KOMIIETEHIIMM), Ha (OPMHpPOBAHHE KOTOPBIX
Y 10BIETBOPUTETBHO HalpaBleHa UCHWIUIMHA, C(HOPMHUPOBAaHEI Ha YpOBHE HE HIDKE
«YHOBJETBOPUTENHHO», TPH OTOM XOTS OBl OJHa KOMIIETCHIIWS
c(hopMHpOBaHA HA YPOBHE «YIOBICTBOPUTEIHHOY
Xorss Obl omHAa ~ KOMIIETeHIMS  cOpMHpOBaHa  Ha  ypOBHE
HeynosnerBopurenbHo «HEYIOBIICTBOPHUTEIHHO», HM OJHA W3 KOMIICTCHINI HE cpopMupoBaHa Ha
HE 3a9TCHO YPOBHE «IIOXO»
[Inoxo Xots 061 0O7IHa KOMITETECHINS C(OPMHIPOBAaHA Ha YPOBHE «ILIOXO0)

5.2.TunoBbie KOHTPOJIBHBIE 32IAHAS HJIH HHbIE MATEPHAJIBLI, HEOGXOAUMbIE IJIsl OLEHKH Pe3yJIbTaTOB
o0yueHust
5.2.1 KoHTpoJbHBIE BONPOCHI
Bonpoc

Koo ¢popmupyemoii komnemenyuu

1. Tlonarue 0OBIKHOBEHHOTO MU(HEpEeHIINATHLHOIO YpaBHEHUs, TOPAI0K 1.y. Pemenue
middepeHanbHOrO ypaBHEHHS. Y paBHEHHE, Pa3pelieHHOE OTHOCUTEIBHO CTapIIeH



4.

8.

9.

npou3BogHON. [IpuMepsr muddepeHImanbHbIX ypaBHEHHH. [ eoMeTprueckuii CMbICIT
g depeHIaTBFHOTO0 YPAaBHEHUSI U €r0 PEIeHUH, H30KJINHBI.

2. 3anaya Komwu nis OJY nepBoro nopsiika. @opMyaupoBKa TEOPEMBI CYILIECTBOBAHUS
U €ANHCTBCHHOCTHU pemeHI/Iﬁ.

3. Hurerpupoanue qud@d. ypaBHEHUN IEPBOTO MOPSIKA: YPABHCHHSI C Pa3ICIISIOIIUMHUCS
MNEPCMCHHBIMU, OJTHOPOAHLIC YPABHCHUS.

WuterpupoBanue nudd. ypaBHEHHUH epBOro nopsaka: uHeitse nudd. YpaBHeHus,
ypaBHeHUs bepHyu, ciaydan HHTErpupyeMOCTH ypaBHeHHs PUKkaTH.

VYpaBuenue x’ = f(X) 1 oJHOMEPHAS TEOPUS TUHAMUYECKUX CHCTEM.

WuTerpupoBanue 1. y. MEPBOTo MOPsIKa: CUMMETpUYHast (hopMa J1.y. IepBOro MopsiaKa,
ypaBHEHHUs B MTOJHBIX TU(epeHIraiax.

WuTerpupoBanne ypaBHEHUSI MaTEMATUUECKOT 0 MasiTHHUKA, ciaydail 0<C<2.

HNuTerpupoBanue ypaBHEHUS MAaTEMaTHYECKOT0 MasiTHUKA, cirydaid C>2.

HNuTerpupoBanue ypaBHEHUS MAaTEMaTHYECKOTO MasiTHUKA, cirydaid C=2.

10. Kiaccel ypaBHEHHH BBICILIErO NOPSAKA, TOIMYCKAIOIINE TOHM)KEHNE TOPSAAKA.

11. TlousTe o nuddepeHHaTbHbBIX YpPaBHEHHUIX IIEPBOTO MOPSAKA, HE pa3pelIeHHbIX

OTHOCHUTCIIBHO HpOHSBOI{HOﬁ, reoMEeTpusi, CBA3aHHAsA C TaAKKUM YPAaBHCHUCM.

12. PerynspHblie 1 0cOObIC TOUYKH YPAaBHEHUS, HE pa3peIEHHOTO OTHOCUTEIILHO ITPOU3BOHOM,

TeopeMa O CyIIeCTBOBAaHUU PEUICHHUI Ha JIUCTE PETYJISIPHBIX TOYEK.

13. Pemienue ypaBHEeHUH, HE pa3pellIEHHBIX OTHOCUTEIBHO TPOU3BOAHON METOJOM BBEIACHUS

napameTpa, oBeJIeHHE PEIICHUI OKOJI0 0COOBIX TOUEK (Ha MpUMEpPaXx).

14. ®ynmamMeHTaIbHAS CUCTEMA PEIIEHUN JUTsl CUCTEMBI C TIOCTOSITHHBIMH KO3 QUITMCHTaMHU

B ClTyyae KpaTHBIX KOPHEH XapaKTepUCTUYECKOTO YpaBHEHUS. M3110)KUTh OCHOBHYIO HJICIO
HOCTPOCHUS (.C.p. M IIOKA3aTh PEATU3aLHIO B CIIydae OQHOHN KOPAAHOBON KIIETKH.

15. HaxoxaeHue 4acTHOTO pelieHus HEOJHOPOHON CHCTEMBI C IIOCTOSTHHBIMU Kod(dpurmeHTamMu

B ClTyyae HEOTHOPOTHOCTH B BUJIE BEKTOPHOTO KBazunoianHoma. CHopMymnupoBaTb OCHOBHYIO
UJICI0 U [T0KA3aTh €€ Peaau3alyio Ha IPUMEPE OAHOU DKCIIOHEHTBI.

16. Teopema cyniecTBOBaHHUS U €AMHCTBEHHOCTH PEUIEHUI /I.y. IEPBOTO MOPAIKA
(moxazarenbcTBO MeTos1oM [Iukapa). Yka3aTh OCHOBHBIE ATAllbl 10KA3aTENbCTBA, KAKUE TEOPEMBI
aHaJIn3a UCIIOJIb3YIOTCA AJId IMMOCTPOCHUA pemeHI/m?

17. ®opMynpoBKa TEOPEMBI CYLIECTBOBAHMSI U EAMHCTBEHHOCTH PELIEHUN ISl CUCTEMBI 1.Y.

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-2

OIIK-2

OIIK-1



MEePBOro MOPsAIKa, CXeMa J0Ka3aTeIbCTBA C YKa3aHUEM HEOOXOAMMbIX U3MEHEHUH 10
CPaBHEHMIO CO CKASIPHBIM CITy4aeM.
18. TloHsTHE O MPOIOIHKEHUN PEUICHUI 1I.y., TEOpeMa O MPOJOJKEHUHU PEIICHNUS,

ornpenenseMoro Teopemoit [Iukapa, 10 rpaHuLibl 00JaCTH ONIPEaCIICHUS.

19. Teopema cymiecTBOBaHHs peIICHHUH TMHEHHON cucTeMbl auddepeHInanbHbIX YpaBHEHUH

MEepPBOTO MOPsIJIKA, TI100aTFHOCTh CYIIECTBOBaHMS pemieHui. [louemy B TuHEHHOM citydyae
yJaeTcs NOJMyYuTh PelIeHHe cpa3y Ha BCeM UHTepBaje?

20. TeopeMbl 0 HEMPEPHIBHOM 3aBUCUMOCTH PEUIEHUS OT HAYAJbHBIX JAHHBIX U TapaMETPOB.

21. ®opMyIMPOBKH TEOPEM U UX CMBICI, YPABHEHUS B BapHaLUAX 110 HAYAIILHOMY YCIIOBHUIO U

napameTpam.

FHaI[KOCTb pCHICHUS IO HAYaJIbHBIM YCJIOBUAM U TapaMETpaM. OcHoBHas nacia 10Ka3aTrciabCTBaA.

23. BeIBO ypaBHEHHU B BapUalMAX 110 HAYaJIbHBIM yCJIOBUSAM U napameTpy. HayanbHbie
YCIIOBUS JJIsl PELICHUS.

24. [lonsiTie 06 aBTOHOMHBIX cUCTEeMax, (ha30BO€ MPOCTPAHCTBO, (ha30BbIC TPACKTOPHH.
Knaccudukanus $hazoBeix TpackTopuii. [loHsTHE 0 3a7a9aX TEOPUN TUHAMHUYECKUX CHCTEM.
25. OKpeCTHOCTb COCTOSIHUSI PABHOBECHSI aBTOHOMHOM CHUCTEMBI, (ha30BBIN OPTPET
JUHEWHON CUCTEMBI Ha INIOCKOCTH B cityuae GoKyca.

26. OKpeCTHOCTh COCTOSIHHUSI PABHOBECHUSI aBTOHOMHOM CHCTEMBI, (Da30BBIA MTOPTPET
JIMHEMHOMN CUCTEMBI HA INIOCKOCTH B Cllydae y3Ja.

27. OKpeCTHOCTb COCTOSIHUSI PABHOBECHSI aBTOHOMHOM CHUCTEMBI, (ha30BBIN OPTPET
JIMHEMHOMN CUCTEMBI HA INIOCKOCTH B CIIydae ceiyia.

28. [lonsitue hyukuuu Jismynosa. Teopemsl JIsmyHOBa 00 yCTOMYMBOCTH U
ACHUMNTOTUYECKOW YCTOMYHUBOCTH.

29. Teopema 00 ycToWurBOCTH 110 JISSTIyHOBY 10 TIepBOMY npuoImkenuto. Kpurepuit
ycroiunsoctu Payca-I'ypBuna.

30. ITorsiTue 06 aBTOHOMHBIX CUCTEMaX, pa30BOE MPOCTPAHCTBO, ()a30BHIEC TPACKTOPUH.
Knaccudukanms ¢azoBbix Tpackropuii. [loHsITHE O TEOpUM TUHAMUYECKUX CHCTEM.

31. OKpecTHOCTb COCTOSHUSI PABHOBECHS ABTOHOMHOM CUCTEMBI, IOBEJECHUE TPACKTOPUI

JIMHEUHOU CUCTEMBI Ha IUIOCKOCTH.

OIIK-1

OIIK-1

OIIK-1

OIIK-1

OIIK-2.
OIIK-1

OIIK-2

OIIK-2

OIIK-2

OIIK-2

OIIK-2

OIIK-1

OIIK-1

OIIK-1

OIIK-2



32. IlepBblif HHTErpaJl CUCTEMBI 1.y. Y paBHEHHUE JIJIs1 IOUCKA UHTETPAJIOB, TEOMETPUYEC-

KU CMBICIT IIEpBOro nHTerpaia. OyHKIMOHANBHO He3aBUCUMBbIE HHTerpaiibl. [loHnmxkeHne

MopsiIKa HOPMAJIbHOM CUCTEMBI MTPY MOMOIILHU ITEPBBIX UHTETPAJIOB. OIIK-1
33. CyuiecTBOBaHME N HE3aBUCUMBIX IIEPBBIX HHTETPAJIIOB B OKPECTHOCTH TOUKH (#0,X0)

JUIsl HOPMAJIBHOM CUCTEMBI N HEABTOHOMHBIX J.Y. IIEPBOrO IMOPsIKA. OIIK-1
34. IlepBble HHTErpasIbl aBTOHOMHBIX CHCTEM, CYLIIECTBOBAaHHE HE3aBUCHMbIX HHTETPAJIOB

aBTOHOMHOM CUCTEMBI B OKPECTHOCTH HE0c000i Touku. IIpumepsl rio0abHOro CyIECTBOBAHMS

MEPBBIX UHTETPAJIOB B ABTOHOMHOM CHCTEME. OIIK-1
35. JIuneitHOe OTHOPOAHOE YpaBHEHHUE C YACTHBIMU IIPOU3BOAHBIMU IIEPBOI0O NOPAIKA, €TO

o01miee penieHue, CBs3b ¢ mepBbiMu HTErpasiamu OJ1Y. OIIK-2.
KBaszunnneitHoe ypaBHEHUE C YaCTHBIMU MTPOU3BOAHBIMU MEPBOTO MOPSAIKA, XapaKTEPUCTUKH,

Pemenus, 3agaya Koy /151 KBa3WJIIMHEHHOTO YPaBHEHUS. OIIK-1

5.2.2. TunoBkIe TeCTOBBIE 3aJaHUs 1JIs oleHKH chpopmupoBannocTn kommerenumuu OITK-2.



. Cemeiicreo nuuuii y=Cx’ sBngercd odwmMm pewenneM audupepenunansuoro
ypaBHEHHE!
1) 0'=3y; 2)p7+y7 =15 3)xy —xy =" 4y =35 | 5}}'=eq/’/' :

Il. Bripawenue ' -2 = Ce’™ - obmii HHTerpan audepeHIHATEHOTO YPaBHEHHA:
D xpde+(x+Ddy =0, 2)yfy* +1dx = xydy; 3)(x=p)de+(x+y)dy =0;
' +y=p 5)y =10"".

111 JudpdpepenunansHoe ypagHeHHE ABIAETCH OIHOPOIHEIM!
I x+2y=Dde+xdy =0, 2)(x—y)de+(x+y)dy=0; 3)(x+y)de+(y-1)dy=0;
4)(x" + y)dx—xpdy =0, S)(1-x)dx+(x+y)dy = 0.

V. DyHRINA pix,y)=——— - HHTErPHPYIOLIHIT MHOKHTENE
X+
JuphepeHIHATEHOTO YPaBHEHHS!

1) (x* = w)dx + x(y+ Dy =0, 2)(x* + " + x)dx+ ydv =10

3 -y +y)dx—xdy =0, A (w'+y)=1; 5)(x*+3Iny)ydx = xdy.
V. Muddepenunancioe ypaBHeHHEe (x+1)y =y +1|'§ HMEET EIHHCTBEHHOE
peleHHe MPH HAYATBHBIX VCIOBHAX:

x, ==Ly < [],J.-;}I - moboe; 2y x,=-ly, = D,ynf - moboe;
Dx#r-Ly=0y =1, 4 x=-Ly=-23 =0, 5)x=-Ly,=0y =0.

V1. Gyukuma y=0,25x" aBigerca oco0sIM pemenneM Ju(depeHuHaTBEHOro
YpaBHEHHS!
Dy=20'-4y"; 2) y=x'-)"; 3) y=—n/+4y'; 4 »'-y=Iny,
S)x=y"+y.

VII. ¥Ypasuenne »*-2)'=2¢" HMEET ¢IMHCTBEHHOE PELICHHE, YIOBICTBOPAIOLIEE
YCAOBHAM 1) =-1(1)=0:

]}y={?_3x}er—1; 2] _}'=EEI\_|_EEI+€—I; 3} _}’=f’11—3€:’-‘—1; 4]
y=eT—e+x-1; 5) y=-2x +dx+1.
VIII. Bripazkenne y=x’¢" - 4acTHOE pelleHHE (BOIMOXKHO OoO/lee HHIKOID

nopaaka) AuddepeHHaATBEHOrO YpaBHEHHS .
1) =4y +5y=0; 2) »" +2y'+y=0; 3) y"-3y"+3y-y=0.
IX. Cucrema dyuxuuii nuHeiiHo 3aBHCHMA:
)x+2x-2; 2) 6x+98x+12; 3)sinx.cosx; 4) Lx,x*; 35) " e™ ™.
X. Ypaeuennewm Diinepa aBnsercs:
1) x'-dy'+6y=0; 2) Xy -2y -3y=0; 3) ¥y -dx+6y=0;
DY +x7y —y=0; 5) (x-2)y" -3 +4y=0.
X1. ®yHkuua y=x ABIAETCA PELICHHEM YPaBHEHHE:
1) " —dy+6y=0; 2) -2y -3v=0; 3 A +6y=0;
Y+ —y=0; 5) (x-2)"»" -3y +4y=0.

e




XIL. ®yuguna  f(x,y) He YAOBNETBOpACT yoaoeHo JlMnuimuga no y Ha npaMoi
V=-x:
D) =x=-)* 2) flxy)=x+y; 3) fx)=xF+)"; 4) f(xy)=1+fx+y;
3) fle,y)=l+x+y.

XIIL Paccroanne Mexay coceqHHMH HYIAMH VpaBHeHHA " +2xy=0 Ha
[20:45] VIOBICTBOPACT OLEHKAM:
1N05<d=<1; 2) 033<d<05; 3) 02<d=<03; 4) 0l<d=<02;
5)031<d <033,

XIV. Hynesoe peuierne cHcTeMsl YCTOHYHBO:

D' =xy"=2y, 2)x'=2x)y =y N =-xy =y, dx'=-x)y'=-2y.
S)¥ =x,y =y,

XV. Ocobas Touka (0.0) cHCcTeMBl ABNAETCA CEIOM!
¥ =3xy=2x+y; 2) x'=x+3y,y =—6x-5y, 3) ¥=x)y =2x-y; 4)
F=-2x-5py'=2x+2y, ) x=3x+yy=y-x.

XVL Bripaskenne = = f(x* + y") ecThb 00l pelueHNe YpaBHeHHs:

i B oz iz i [ o
NDy—+x—=0; 2) y—m—x—=0; 3) 2y——-x—=0; 4) p—-2x—=0;
)yax”ay L 2) v x5 70 ) x50 ) yo *5 70
E)E_a_"={]
ox ay

I. Dyukuus y=x+(?m, roe CeR, ABIACTCA peleHHeM
auepeHIHANTBHOTO YpaBHEHHE!
1) (xy—Ddx —(x* + Dadv =0, 2) (xv+Dde—(x* +Ddv =0
3)(xy+ D +(x* + Ddy=0.
I[I. MuTerpanbHeie KPHBBIE YpaBHEHHA x)y' = 2y HMEIOT BH]I
1) xw=C; 2) y=C+x*; 3) y=0Cx".
1L Juddepenunantinoe ypapHenie ABASETCA OAHOPOIHLIM:
D(x=y+Dde+(x+y)dy =0, 2) xdy = (y+4/x" =y ) |
I(x+2p)dx —(x+ Dy =0.
IV. 3amenoii ==y~ K nuHEiHOMY NPHBOAHTCA YPaBHEHHE!
Dy'y-xy=x; 2) y+x'y=x" 3)yy-xp=x".
V. Hocnenoearensusle npuOamkeHus  yy(x),y,(x),»(x) B 3amzade Kown
¥ =x—y" W0) =0 HMEIOT BHT
¥ ¥ x X ¥ X
Dy@) =05 ="-n@="4+72 2) 50 =010 =50 =~

2 2 4
X

X x
3}_}'0{1'}— 01.}]{11 - ?u.}'z{-"] _?+E-

L I L]
VL. OOGwmum pewennem ypasuenus y"——)" =0 SBISETCH:



5.2.3. TunoBele 3agaHns/3a0a41 1151 OLeHKH cpopmMupoBanHocTH Komnetennun OITK-1

VIL

VIII.

IX.

XL

XIL

XIII.

XIv.

xXV.

XVL

XKVIL

Ny=x"+Cx+C,; 2) y=Cx+Cy; 3) y=Cx" +Cx+C,.
Onpenenutens BpoHckoro cueteMs! (yHKUHIT 5, cos” x,sin” x paBeH:

11, 2)1. 3)0.
Vpasuenue He sBseTcs YpaBHeHHeM B NONHLIX Audidepenunanax:
I (x+vide+{x—y+Ddy=0, ) 2x+ vy +(x =3y +ddv =0

O

OYHKIHE 3, =¢e™ 3, =e" 00pasyloT ()YHIAMEHTATEHYIO CHCTEMY PeLIEHHI
VpaBHEHHH:

D)y +4y=0;, 2) y"-4y=0; 3) )"-2y=0.

DyHKIHA y = x° ABIAETCA YACTHLIM PELICHHEM YPaBHEHUSA:

NPy —x'-3y==5x"; 2)xy " —-x'-3y=x"; 3) 'y +0'-3y=x".

dx . dy cost .
OO1wKM pelieHHeM CHCTEMEL e xsm.r,? = x¢™*' ABIACTCH:
1 i

Dx=Ce™ y=Ct+C,; 2) x=Ce ™" y=Cyp+C,, 3)x=Ce™",y=C+Cyt.
CoorHowenue ¢@=r1 +2xy, SABIAETCH [NEPBBIM HHTEIPATOM CHCTEMBI
VpaBHEHHI:

|1_
DL Dyt g B Do,

2 3

dy
¥: di dr

dx
3) —=x-y—=y-dx.
}d.f ’ i ¥

"dt
Bripakenne x=Ce™ [ JH“ e"[ J €CTE oDIlee peLIeHHe CHCTEMBL:

1) £=Ax,x=[x'}.4=[ J 2) E=Ax,x=[x'}A=[l 2}
dt x 2 =2 et X, 2 -3

1 -2
3}£=Ax,x= u A= .
d % 2 -3
dy

dx
Pelenuda cHCTEMEL d_ -xX+ r:I_‘].,ILJII =ax—y ACHMITOTHYECKH }’CTGﬁ'-[HBLI,
!

€C/IH:

1)-2<a<-1; 2)l<a<2; 3)-l<a<l.

QJychuuﬂ Vix, v)aBnaercs zﬂamﬂnpc,rl,cnéHHﬂﬁ:

DV =2+ )V =x+yP: 3) Vxy)=x-y
[onoxenne paBHOBECHA CHCTEMEI VPABHEHHI VCTOHYHBEIH y3en:

dx dy dx dy dx dv
1) —=x—=x+2y; 2)—=-3x+2y—=x-4dy;, 3)—=2y—=2x+3y.
) dt di s 2) dt o » ) a7 ¥

Qlym:uuﬂ z=x"+ ;-3 +1 ecThb peleHNs YPaBHeHHA!
. .
L [

3)

5} axcy

=0,




L. DyuKnus y=0Cx+ C rae CekR ABJACTCH pelueHeM

1+’ ’

JudpepeHIHANEHOTO YpaBHEHHE:
[ J - ] I+.}"
» Q) y-w' == 3) y-n'=

yi
1+ 37 1+ " V

1l

1) y+x'=

II. HuTerpancuble KpHBLIE YPaBHEHHA x)y' = —) HMEIOT BH]:
1) y=Cx; 2) y=C+x; 3) xy=C.
[11. JIndppepenunansioe ypaBHEHHE ABIACTCA JTHHEHHBIM!
) y=x'+10 2) y=x'+y"0 3) p'=x.
[V. PetnenneM nudpepeHnanLHOro ypaBHeHNs ' + v = 2 ABISAIOTCS:
1) y=x; 2) y=2; 3) y=-2.

V. Jludpepennnancioe ypaBHeHHE ABIACTCA OAHOPOIHBIM!

1) ..,’x"'—ylrit+_m31 =0; 2) Jxi'—yae+dv=0. 3) Jx'—ydv+xuay=0.
V1. ¥YpaBHeHue BndeTCA YpPaBHEHHEM B MONHBIX Andipepenunanax:
1) (" +Ddx—xdy =0, 2) (x—y)dx+(x+y)dy=0; 3) (x—y)dx+(-x+y)dy=0.

VIL. @yHKuHA gix, v) = 1 _ apnsercs HHTETPHPYIOIIHM MHOMXKHTEIEM YPaBHeHHS:
X
2 ¥
]}[1+£]dx+[zxy+ i+x—2]dy={i; 2) (1—£de+[2xy+i+x—zjdy=ﬂ;
¥ y ¥ ¥ yow

2
3) {I—%}dx+[2xy—i+;—2jdy=ﬂ.

VIII. @yHkuHA THHEHHO 3aBHCHMA:
1) Lx; 2) sinx.cosx; 3) sin x.cos” x.
IX. Dynkuun y =e",y, = 00pamvioT (YHIAMEHTANLHYIO CHCTEMY pelleHHil
OJHOPOIHOTD THHEHHOTO YpaBHEeHHS:
1) y'=y=0;2) y+y=0; 3) )y -dy=0.
X. Ocobas Touka (NONOKEHHE PABHOBECHS) CHCTEMEI YPABHCHHS SBISETCH
CeUIOM:
1) %= x,%= x+2y; 2}§=2_}',%=21+3y; 3) % = —3_t+2_}',%= x—dy.
XI1. Cxoneko ocoObIX TOYEK (MOMOKEHHI PABHOBECHA) HMEET CHCTEMA YpaBHEHHI
dx 2 2 ‘b’ ] 2 .
- E=x -y —5,;-1’ + v =13
1) 2, 2)3; 3)4




[. JludpdepenumnanbueiM ypaBHEHHEM ceMeiicTBa KPHBBIX x* + )" =Cx, rae C e R,
ABMAETCH YpaBHEHHE:

1) 29" =y +x"; 2) 2xp/=y"—x"; 3) /=y
lI. Murerpansible KpHBLIE YpaBHEeHHA 3" = 2xy HMEIOT BHL

1) ye* =C;, 2)y=Ce*; 3) y=Ce".
[11. Inddepenunansnoe vpasHeHHE ABIAETCH THHEHHEIM!

1) ' =y+x; 2) 0=y +x; 3) 0 =4r;

V. Peiennem nudypepeHuHanbHOrO ypasHeHus ) + y = -3 ABNAIOTCA!

1) y==x; 2) y=3; 3) yp=-3.
V. duddepenunanstoe ypaBHeHHE SBIACTCA OJHOPOIAHBIM!

1) Jxde+(x-»dy=0; 2) ydx—xdy=0, 3) (y+Ddx+xdy=0.
V1. Ypasuenne spngercs ypaBHeHHEM B NOMHLIX Andepeninanax:

1) {x+y2}i\‘—23ydy=ﬂ', 2) dx+xydv=0; 3) (x+2p)dx+(2x—yldy =0.

VI ®ynkuns  p(x,y) = x':
aufepeHIHANTEHONO YPABHEHHS!
1)(x* +sin® y)dx + xsin2ydy =0 2) (x* —sin® y)dx + xsin2ydy =0
3)(x* —sin® y)dx —xsin2ydy =0
VI QyHKIHH THHEHHO 3aBHCHMBIE!
1) 4—x2x-8; 2) e",e™; 3)l,x.
IX. OyHKUMH 3, = cosx,y, =sinx 00pa3ylOT GyHIAMEHTATEHYIO CHCTEMY pelLIeH i
VpaBHEHHS!
1) »"-2y=0; 2) y"+2y=0; 3) y"+y=0.
X. Ocobas Touka (NONOKEHHE PABHOBECHS) CHCTEMBI ABIACTCA V3I0M:

dx dy ) dx ey . dx dy
1) = =2p = =2x43y; 2) —=x—=x+2y; 3) —=yp—=—x.
) di ’ di ! ) dr ot ! ) i ’ dr

ABIACTCA  HHTCIPHPYVIOIMIHM  MHOMKHTEIICM

Xl Croneko o0coObIX ToOYek (MONOMEHHE pABHOBECHA) HMEET cHCTeMa

YpaBHeHHIi
ﬁ_ ﬁ_ 2 T g . .
dr-x:p+4,m—x +v =17 )3 2)1; 3)4

XIl. ®yuxuua V(x,y) SBnseTcs IHAKONEPEMEHHOI:
D Vyy=x' =y ) Vixy)=x"+y", 3) Vixy) =(x+y);
X1 Paccroanne Mexay cOCeIHHMH HYIAMH II0D0I0 (HE TOMAECTBEHHO PaBHOIO
HYJIIO) pelleHHs ypaBHeHHa ' +4x°y =0 pasuo: 1) 1; 2)0.5; 3)2.
XIV. C nomowsio (GyHKUHH F(x,y)=x"+)" MOKHO YCTAHOBHT YCTOHYHBOCThL
TPHBHATBHOTO PELISHHSA CHCTEMBI:
) x=x—ypy=x+y, 2) X =-x4+p,y=-x+y, I ¥=-x4+y)y=—-x-y.
XV. Hynesoe peuieHHe CHCTEMEI %=—x—ﬂ;}',%=—ﬁt—y ACHMIOTOTHYECKH
VCTOHYHBO, €CITH:
Daf=-1; 2)af>-1; 3) aff <-1.
XVL @yakuns w(x,y) =Inx+ y ABISETCH PELICHHEM YPABHEHHSA:
it ou  ou du  du

o
) xZ_ P, 2)xZ Zp: 3L _Hy,
ax oy ax oy ax oy

6. YueOHO-MeTOAMYeCKOE U MH(POPMALTMOHHOE o0ecnedeHre TUCHUIIIMHBI
a) OCHOBHas JUTEpaTypa:
1.Houtpsirun JI.C. O6bikHOBeHHBIE TU(depeHIaIbHbIe ypaBHeHus (4-¢ u3a.). M.: Hayka, 1974

http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm



2. @ununmoB A.®. CoopHuk 3a1a4 no auddepeHunanbHbM ypaBaenusm. M.; Mxesck: U3n-so PX/I,
2003 (30 5k3.)

0) IOTIOJTHUTEIbHAS JTUTEPATYpa:

1.AngponoB A.A., Jleonrosuu E.B., I'opnon N.U., Maiiep A.I'. KauecTBeHHas TeopHsi AUHAMUYECKUX
cucrteM BToporo nopsiaka. M.: Hayka, 1966

http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm
2. lemunosuu b.I1. Jlekunn no MaremaTuueckoi Teopun ycronunsoctu. M.: Hayka, 1967

3. Kongmunrron D.A., JleBuncon H. Teopus 00bikHOBEHHBIX U epeHIrabHbBIX YpaBHeHHH. M.: NJI,
1958

B) mporpaMmmHoe obecrieucHrne U MIHTepHEeT-pecypehl (B COOTBETCTBHH C COACPKAHUEM
JTVCIUILINHBI )
http://eqworld.ipmnet.ru/ru/library/mathematics/ode.htm

7.MaTtepuajibHO-TEXHHYECKOE o0ecrnevyeHne JUCHUIINHBI

[TomemeHust nmpeacTaBisiioT co0OW y4yeOHble ayAUTOPUU ISl MPOBENEHUS Y4eOHBIX 3aHATHI,
NPEIYCMOTPEHHBIX IPOTPAMMOM, OCHAIIEHHBIE OOOpPYIOBAHHEM M TEXHUYECKHMMM CPEICTBAMU
oOydeHwus1: yaeOHas TOCKa, KOMITBIOTEP, MPOEKTOP, SKPaH.

[lomemienuss 111  CaMOCTOSATENBHOM pabOThl  OOYYAIOUIMXCS OCHALICHBI KOMITBIOTEPHOM
TEXHUKOW C BO3MOXXHOCTBIO TMOJKIIOUEeHHUs K ceTtu "HHTepHer" u o0OecrmeueHbl IOCTYIOM B
3JIEKTPOHHYIO HH(POPMALIMOHHO-00pa30BaTEIbHYIO CPELy

[Iporpamma cocraBieHa B coorBercTBUU C TpeboBanusmu PI'OC OC 01.03.03 Mexanuwka u
MaTeMaTH4eCcKOoe MOJCIUPOBAHHE

ABTOp

Peniensenr (b1)

3aBenyroumii kadenpoit

[Tporpamma oo0peHa Ha 3aceaHUU METOANYECKON KOMUCCHUH WHCTUTYTa HH(POPMAITMOHHBIX

TGXHOHOFHﬁ, MAaTEMAaTUKHN U MCXAaHUKN

ot 01.12.2021 roga, mporoxos Ne 2.
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