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1. MecTo 1 neju IUCHUILINHBI B cTpykType OITOIT

Z[I/ICI_[I/IHJ'II/IHa OTHOCHUTCS K 0043aTeIbHON YacTH.

Obs3arenen aist ocBoeHust B 3, 4 cemecTpax, BTOpPOro rojga oOyudeHus. MHIEKC TUCHMIUIMHBI —
b1.0.12.

Ne MecTO0 IMCHUIIMHBI B y4e0HOM CraHgapTHBIN TEKCT AJI aBTOMATHY€CKOT0
Bapu IJIaHe 00pa3oBaTe/bHOM 3amoJIHeHUs B KOHcTpyKTOope PIL/I
aHTa MPOrpaMMbl
1 brmox 1. Hucuunmuuel (Moaynu) | ducoumuirda 51.0.12 «AuddepeHumanbHblie ypaBHeHMA,
Obs3atenbHast 4acTh oTHOCUTCS K 00s3aTenbHOM yactu OOII HanpaBneHus
noarotoBku 02.03.01 MaTemaTuka 1 KOMIBIOTEPHBIE
HayKU

2. Ilmanupyemble pe3yJabTAaThl 00y4eHUsI O TUCIUIIUHE, COOTHECEHHBIE ¢ MJIAHUPYEMbIMH
pe3yJibTaTaMH OCBOCHHS 00pa30BaTe/IbHOI NPOrpaMMbl (KOMIIETEHIMAMHA U MHAUKATOPAMH
JOCTHKEHUSI KOMITeTeHIU)

IlnannpyemMble pe3y/ibTaThbl 00y4eHHs 10 JUCHUILIMHE (MOAYJIIO0),
B COOTBETCTBUH € HHAUKATOPOM A0CTHKEHHS] KOMIIeTeHIINH

®opmupyembie NHaukaTop 10CTHKEHN S
KOMIeTeHIUM (KOJI, KOMIeTeHIun™ Pe3yabTaTsl 00yueHus
CoZIepIKaHuE (xom, comepxaHue 1o AUCHUNIHHEe* ¥
KOMITETCHITIH ) WHJIMKATOpa)
VK-1 VK-1.1. 3uame memoowi 3namu: GOPMYTUPOBKU OCHOBHBIX
NOUCKA, KPUMUYECKO20 TeopeM Teopuu [V, knaccudukanmro
Cnocoben aHanu3a u cuLmesa OCHOBHBIX TUIIOB /[Y, HHTErpupyemMbIX B

ocyuecmenams nouck, .
i ungopmayuu, 0CHOBbL KBaJpaTypax U METOJOB PEIICHUHN.

KpUMU4eCKull aHauu3 u
CUCMEMHO20 N00X00d O

cunmes uHgopmayuu,
NPUMEHAMb CUCTEMHBLI

n00X00 O/l peuleHust

NOCMABNIEHHbIX 340aY VK-1.2. Ymems: pemiatb ocHOBHBIE TUIIBI Y
HEepBOTrO MOPAKA U BBICIINX MOPSIIKOB,
Ymemo ocywecmename pa3nyaTh JMHEHHBIE U HEJTMHEHHbIE

NOUCK, KpUMUYeCKUll JY u npoBOAWTH TUHEAPU3ALHIO
yYpaBHEHHI B OKPECTHOCTH 33JaHHOTO
peleHus, Co3/1aBaTh MaTEMAaTHUYECKYIO
MOJIeNTb (PU3NYECKON 3a/1auu.

PpeweHUst NOCMAGIEeHHbIX
3a0au.

AHAIU3 U CUHMe3
uHgopmayuu, npUMeHams
cucmemmwlil n00X00 0is
peuterust NOCMAaBIeHHbIX
3a0ay

VK-1.3. Braoems: 0OCHOBHBIMH METOHAMU
rccaeaoBaHusl QYHKIUNA C TTOMOIIBIO

Bnaoemv ocnosamu
G depeHIMaTBEHOTO U HHTETPAIbHOTO

Kpumu4deckoco anaiusa u




cunmesa uHgopmayuu,
CUCMEMHO20 N0OX00a OJisl
peuterust NOCMAaBIeHHbIX
3a0ay.

HUCYHUCIICHUS,

Braoems: mpouienypoit mocTaHOBKH
YUCJICHHBIX UCCIIEI0BAHUM, POBEPKHU
UX TOCTOBEPHOCTH U CPABHEHUS C
oJIy9aeMoi HH(OpMaIHen.

OIIK-1. Cnocoben
KOHCYIbMUpo8ams u
UCNONIL3068aAMb
¢yrnoamenmanvHovle
3HaHUA 8 obnacmu
Mamemamuyecko2o
aHANU3a, KOMNIEKCHO20 U
@dyYHKYUOHATbHO2O
ananusa aneeopwl,
AHATUMUYECKOU
eeomempuu u
monojuo2uu,
ougpepenyuanvrvix
VpasHeHull, OUCKPEemHOU
mamemamuru u
Mamemamuyeckou
JIO2UKU, meopuu
8eposimHocmel,
Mamemamuyeckou
CMamucmuxy u
CILYYAUHBIX NPOYECCO8,
YUCTIEHHBIX MEMO0008,
meopemudeckou
Mexanuxu 8
npogeccuonanvrol
oesmenvbHoOCmMuU

OIIK-1.1. Obnaoaem
0a306bLMU 3HAHUAMU,
NOLYYEHHbIMU 6 001acmu
Mamemamuyeckux u (uuu)
eCmecmeeHHbIX HAYK

3namb:  OCHOBHBIE ONpEACICHUS U
TeopeMbl Kypca auddepeHnnanbHbIX
ypaBHEHUH.

OIIK-1.2. Ymeem pewamyo
munosvie 3a0ayu,
Gopmyrupyemvle 6 pamKkax
Mamemamuyeckux u (umu)
eCmecmeeHHbIX HAYK

Ymemw: pemiatb ocHOBHBIE TUIIbI Y
IEPBOI0 MOPSAJKA U BBICIIUX [TOPSJIKOB,
pa3iuvaTh JUHEUHBIE U HEIIMHEHHBIE
JY u cuctemspl, ymMeTh IPOBOJIUTH
JMHEApU3aluI0 YPaBHEHHI B
OKPECTHOCTH 33JaHHOT'O pEUICHUs,
CO3J1aBaTh MaTEMATHYECKYIO MOJIEb
¢busnueckoii 3a1aun.

OIIK-1.3. Umeem nasviku
UCNONb306AHUSA OCHOEHBIX
NOHAMUL, meopem,
3AKOH08 MAMeMAMUKU U
(unu) ecmecmeeHHbIX HAYK
07151 peuleHus 3a0ay
npogheccuonanbHoll
oessmenbHOCmu

Bradems: mpornieypoit TOCTaHOBKHU
YHMCJIEHHBIX UCCIIEA0BAHNMN, IPOBEPKU
UX JOCTOBEPHOCTH U CPaBHEHUS C
nojay4aeMoil nHpopmanmen.

3. Crtpykrypa u coaep:kanue 1ucuuminubl «/uddepeHnnanbHbie ypaBHEHH S

3.1 TpyaoeMKOCTb TUCHUIJIMHBI

oyHas popma

o0yueHust




OO0mas Tpy10€eMKOCTh 93ET

YacoB 110 y4eOHOMY ILUIAHY 324

B TOM YHCJIE

ayJUTOPHBIE 3aHATHS (KOHTAKTHAsI 132
pabdora)

caMoCTosITe/IbHAs padoTa 120
Kourtpoan 72

IIpoMe:kyTOUHAsI aTTECTALUS — IK3aMEH

Ik3ameH 3,4 ceM.

3.2. Conep:xanue TUCHUNIHHBI

HanmenoBanue 1 KpaTKoe cofepiKaHue pa3/ieioB H TeM
AUCIMILIHHBI

Bcero
(4acekl)

B ToMm uncne

KonrakrHas padora (padora Bo
B3aUMO/EHCTBUM C MpenojaBaresiemM),
gacel. 113 Hux

3ausaTus
CEeMHHAPCKOro

3ausaTust
s1adopaTopHOro

THIIA

VIEKITMOHHOT' O
THIIA

BanaTus
THIIA
Bcero

CamocTosiTeJibHasi padoTa

00y4arouerocs, 4acbl

1. Tonsarue muddepeHIHaIbPHOTO YPAaBHCHHUS.
I'eomeTpuyeckast HHTEPIPETALHS: PACIIUPEHHOS
(hazoBoe IPOCTPaHCTBO, OJIC HANIPABIICHUI,
HHTErpalibHbIC KPHBBIC, H30KIUHBL. DJIEMEHTApHBIC
METO/Ibl UHTETPHPOBAHHUSL.

39

(2]
(2]
[EEN
N

N
~

2. Cwpict 1 GopMyIIPOBKA TEOPEMBI CYIIECTBOBAHUS
Y €IMHCTBEHHOCTH pelieHus 3aaaun Kommm nist
CHUCTEM U YPaBHEHUU NMPOU3BOJIBLHOTO MOPSAKA.
IIpuMepb! HapylIeHUS! €IUHCTBEHHOCTH.
JlMHaMHUuecKue CUCTEMbI Ha MPSIMOIA.

25

17

3. YpaBHeHHs NEpPBOTo MOPsJIKa, HE pa3pelieHHbIe
OTHOCHTEIIBHO ITPOU3BOTHON: 3JIEMEHTHI TEOPHUU U
METOJIbl HHTETPHPOBAHUSL.

33

21

4. O6uias Teopust TMHEHHBIX AU (DepeHInATBHBIX
ypaBHeHuid. ®opmyna JlnyBuis —
Octporpazackoro. DyHIaMeHTaJIbHas CUCTEMA
peuienuil. MeTo  Bapualuy IOCTOSIHHBIX JJIsL
HEOJIHOPOJHOI'O YPaBHEHUSL.

37

21

5. Jlunelinsle nuddepeHnransHble YpaBHEHUS C
MIOCTOSTHHBIMU Kodddurmenramu. Metox Ditnepa.
VYpaBHeHUs ¢ IPaBOW YaCThIO B BUJIE
KBa3HUIOJIMHOMA. Y paBHeHus Dilnepa.

44

28

Texymuit konTposs (KCP)

2

IIpomexyTouyHast aTTecTanus

OK3aMCH

6. Kpaesble 3anaun 115 muHeiHbIX J[Y BTOPOro
mopsiiKa, TeopeMa 06 anprepHaTHBE. OYHKITHS
I'puna xpaeBoii 3aj1aum, pelieHne HeOJHOPOAHOM
KpaeBoH 3a/1a4u ¢ omMomipio pyrkmun I'puHa.

17

13

7. OOmas Teopust CUCTEM JIMHEHHBIX

muddepernnanbHeIX ypaBHeHu Y 1-ro mopsnxka.

Dopmyna JInysumis — Octporpaackoro.

19

13




@dyHnaMeHTanIbHas cUcTeMa peleHnil. Meron
BapUanyy MOCTOSHHBIX JUI HEOHOPOIHOM
cucreMbl. DyHIaMeHTaIbHBIE MATPHILIBL M UX BHL.

8. Cucremsl muueitabix 1Y 1-To mopsiaka ¢
MTOCTOSTHHBIMY . KoaduumeHnramu. Metox Diinepa,
XapaKkTepUCTHIECKOoe ypaBHeHHe. HaxoxneHne 31 10 10 12 19
(yHIAMEHTAIEHOW CHCTEMBI PEIICHUH.
HeonHOpoaHBIE CHCTEMBI C HEOAHOPOA. B BUAIE
BEKTOPHOI'0 KBa3UIIOJMHOMA

9. Jloka3arelbCTBO TEOPEMBI CYILIECTBOBAHHS U
€IMHCTBEHHOCTH, Pa3INYHbIE BAPHAHTHI TEOPEMBI,

MPOJIOIKEHNE PELIEHUH, HETPEPLIBHAS 17 2 2 4 13
3aBMCHMOCTb PEICHUH OT HaYalbHBIX YCIOBHI 1
napaMeTpoB.
10. duddepeHnmpyeMocTs perieHuns 110 mapaMeTpy u
HayaIbHBIM 3HAYCHUAM. YPaBHEHUS B BAPUALIUSX. 11 2 2 4 7

11. IloHsTHSA TEOPUU AUHAMHYECKHX CUCTEM,
TpaekTopuu, Kinaccudukanus. Pa3oBas IIOCKOCTS.
Tonoxnorus dha3zoBbix kpuBbIX. Knaccudukarius
JMHEHHBIX 0COOBIX TOYEK Ha MIOCKOCTH. 17 6 6 8 9
3aMKHYTBIE KpHBbIe: oToOpakeHue [lyankape,
YCTOWYHMBOCTh NMPEAETHHOTO IIUKIIA

12. YcroituuBocTs 110 JIsImyHOBY ¥ aCUMITOTHYECKAS
ycroifuuBocTh. Kputepuii ycToMUMBOCTH THHEHHON
CHUCTEMBI C MOCTOSIHHBIMU KO3 PHIIMSHTaMHU.
Kpurepnii Payca-I'ypsuna. Teopema JlssmyHoBa 00
YCTOHYMBOCTH TI0 TIEPBOMY MPUOIIMIKEHUIO. 11 2 2 4 7
Teopema JlsmyHoBa 00 yCTOWYHBOCTH U
ACUMITOTUYECKON yCTONUYUBOCTH HEJIMHEIHBIX.
CUCTEMBL.

13. TlepBble HHTETpABI ABTOHOMHOM CHCTEMBI.
CymecTBOBaHHE MTOJITHOI CHCTEMBI NIEPBBIX 10 2 2 3 7
HHTETPAaJoB.

14. JTuneitHple ¥ KBa3UJIUHEHHBIE YPAaBHEHHUS C
YaCTHBIMU MPOU3BOIHBIMU TMEPBOTO TOPSKA.
Xapaxkrepuctuku. 3anada Komm. Teopema 9 2 2 3 6
CYIIIECTBOBAHUS M €IUHCTBEH-HOCTH PEIICHUS
3agaun Koru.

Texymuii kourpons (KCP) 2 2
[IpomerxyTouHas aTTecTanus OK3aMCH
Wroro 324 | 64 | 68 | | | 192

Texymnﬁ KOHTPOJIb YCIICBACMOCTH PCAIIN3YCTCS B (bopMax OIIPOCOB HA 3aHATUAX CCMHUHAPCKOI'0 THUIIA.

HpOMC)KYTOLIHaH arTeCTanud NpoXoAuT B TPAAULITUOHHBIX (bopMax (3K33.MCH).

4. YyeOHO-MeTOAMYECKOE 00ecnieYeHHe CaMOCTOSTeIbHOI padoThl 00y4aKOLIXCH
B Tedenue cemecTpa CTYJEHTHI pEeIAIOT 3a7aul, YKa3aHHbIE IIPeno/iaBaTeseM, K KaKJJoMy ceMuHapy. B

KaXXI0M CEMECTPE MPOBOAATCA KOHTPOJIBHBIC pa6OTBI. KOHTpOJ'IBHBIC BOIIPOCHI U 3aJaHus JJI ITPOBEACHUA
TEKYIIETO KOHTPOJIA U HpOMG)KyTO‘-IHOfI aTTeCTalluy 110 UTOraM OCBOCHHA JUCIHUIIIIMHBI IPUBCACHEI B II. 5.2.

5. ®oH/J OLIEHOYHBIX CPEICTB /Il MPOMEKYTOYHOH ATTECTANMM 10 TUCHUIIHHE (MOIYJII0),



BKJTIOYAIOIII NI

5.1.0nucanue mkan OICHUBAHUs PE3yJIbTATOB Oﬁy'-lel-ll/lﬂ mo TMCIUIIJIMHE

Yposenb IIxaja oneHuBanus ¢()OPMHUPOBAHHOCTH KOMIIETEHIUI
cpopmupoBan
HOCTH HEY/J0BJIETBO | YAOBJICTBOPH
IJI0XO Xopo1io 04eHb X0POLIO OTJINYHO NPEBOCX0HO
KOMHeTeHHHﬁ pPUTEJIBHO TE€JIbHO
(uHaUKaTOpa
THKEHHS
Aoc € He 3auteno 3aureHo
KOMIIeTeHIIU)
OTtcytcTBHE
3HAHUHN
VYposeHb YpoBeHb
TEOPETUIECKO o o
YpoBeHb MuHumansHO | 3HaHUH B 3HAHUU B YpoBeHb
TO MaTepuana. N . N
3HAHUH HIKE | JOMyCTHUMBIN o0beMme, oObeme, 3HaHUil B VYpoBens
MHHUMAaJIb- OBEHb COOTBETCTB; COOTBETCTBYIO obObeme 3HaHUH B
HeBozmoxxnoc yp N yrom yromt ’
Th OLCHNTS HBIX 3HAHUIL. €M IporpaMme €M IIporpamme COOTBETCTBYIO | 0OBEME,
3HaHuA HomHOTY TpeOOBaHMH. JomymieHo MOJrOTOBKH. MIOJITOTOBKHU. eM IIPEBBILIAONIE
— MNmenu mecto | MHOTO Jomnymeno HonyieHo rporpamme M Iporpammy
R — rpyosIe HETpyOBIX HECKOJIBKO HECKOJIBKO MOATOTOBKH, MOATOTOBKH.
oTKa%a OIIHMOKH. OIIHMOKH. HerpyObIX HECYIIECTBEHH 6e3 ommooK.
omunbox BIX OIINOOK
oOyyaromieroc
sl OT OTBETa
IIponemonCcTpH IIponemoHncTp
IIponemoncTp
pOBaHBI Bce IIpogeMoHCTpH | HMpOBaHBI BCe
OtcyTcTBHE HPOBAHBI IMpoagemoHcTp
IIpu pereHun OCHOBHBIE POBaHEI Bce OCHOBHBIE
MHHUMAJTb- OCHOBHEIC HpOBaHbI BCE
. CTaHJAPTHBIX yYMEHUs. OCHOBHBIE YMeHUS,
HBIX YMEHHH. YMEHHSI. OCHOBHBIE
3a1aq He Pemens! Bce YMEHHSI. peIIeHs! Bce
HeBozmox- Pemenst YMEHHUH,
HPOIEMOHCTP OCHOBHBIE Pemtens! Bce OCHOBHBIE
HOCTb THUIIOBBIC pelLlIeHbI BCe
HPOBAHBI 3a71a4u ¢ OCHOBHBIE 3a7a4u ¢
OLICHUTH 3a7aqH C OCHOBHEIE
OCHOBHEIE HErpyObIMI 3amaun. OTHENbHBIMU
Ymenus HaJM4ne HEerpyObIMU 3aJaui.
. YMEHHUSL. OLIMOKAMHU. BrimonHeHs! Bce | HecymiecT-
YMeHHI OIIMOKaMH. BeimonHeHs!
BemonHeHs! Bce | 3amaHus, B BEHHBIM
BCIIEJICTBHE Bermonaens BCE 33/1aHN,
Hmenn mecto 3aJjaHus, B MIOJTHOM HeoueTamy,
OTKa3a BCE 3aJlaHHUs, B IIOJIHOM
rpy0ble MOJTHOM o0Beme, HO BBITIOJTHEHBI
oOydJaromiero- HO HE B obnreme 6e3
OIAOKH. o0beme, HO HEKOTOPBIE C BCE 33/IaHMS B
csl OT OTBETa MIOJTHOM HE/I0UeTOB
HEKOTOpbIE C HeJloYeTaMH. MIOJTHOM
obneme.
HEIOYETaMH. obneme.
OtcyTcTBHE [Ipu pemenun
BJIa/ICHUS cranmaptaeix | HMmeercs [IponemoncT- IIponemoncrpu I
POJAEMOHCTP
MaTepHaIoM. 3a1a4 He MHHUMAJIBHBI | PUPOBAHBI POBaHBI IMponemoHcTp
N HPOBaHbI
HeposmoxHOC | mpoxemonctp | ¥ Habop 0a30BBIC 0a3oBBIC P HpOBaH
HaBBIKH TIPH N
Th OLICHUTH HPOBAHBI HAaBBIKOB 1A HaBBbIKH IIPH HaBbIKHU IIPH TBOPYECKHUHU
peueHun
HaJIM4yue 0a30BbIC peueHus pewenuun peueHuu MOJIXO0J K
Hagbiku HECTaH/AApTH
HaBBIKOB HaBBIKH. CTaHAAPTHBIX | CTaHAAPTHBIX CTaHJapTHBIX 6 PpelIeHuIo
BIX 337124 0e3
BCJIC/ICTBHE 3aja4 ¢ 3a7a4 ¢ 3agay Oe3 6 HeCTaHJapTH
OIIMOOK M
OTKa3a Nmenu Mecto | mekoTOpHIME HEKOTOPBIMHU OmMOO0K 1 BIX 33/1a4.
HEJJ0YETOB.
o6yllal0meroc prﬁble HEJI0UYETAMU. HEJI0YeTaMu HEJIOYETOB.
s OT OTBETA OIIHMOKH.
Ikaja oneHKH NpH MPOMEKYTOYHOM aTTeCTALMHU
Ouenka YpoBeHb NOATOTOBKH




3a4TCHO

Bce xomnereHIuH (YacTi KOMIIETEHIMH ), Ha (POPMUPOBAHUE KOTOPBIX

[Ipesocxomno HamnpaBJieHa JUCIUILINHA, COPMHUPOBAHBI HA YPOBHE HE HIKE
«IIPEBOCXOTHO»
Bce kommereHmmu (YacTH KOMIIETEHIHWH), Ha (QOPMHPOBAHHE KOTOPHIX
OtanynO HalpaBjeHa AUCIMIUINHA, COPMUPOBAHBI HA YPOBHE HE HIDKE «OTIHIHOY,

IpH 3TOM XOTA OBl OfHAa KOMIIETEHIMA c(OpMHpPOBaHA HA YPOBHE
COTIIMYHOY

Ouensb xopo1uo

Bce xommereHnum (dacth KOMIeTeHUMWi), Ha (OPMHUPOBAHUE KOTOPBIX
HarpasjeHa AMCIMIUINHA, c(OPMHPOBAHBI Ha YPOBHE HE HMXKE «OYEHb
XOPOILIOY», TIPH 3TOM XOTs OBl 0/IHa KOMIIETeHIUsI ¢(h)OPMHUPOBaHA HAa YPOBHE
«O4EHb XOpOIIO»

Xopouio

Bce kommereHnmu (4acTu KoMIeTeHIWil), Ha (GOopMHpOBaHHE KOTOPBIX
HarpasjeHa JUCLUILIMHA, CPOPMUPOBAHBI HA YPOBHE HE HMXKE «XOPOIIOY,
Opu 3TOM XOTs OBl OfHA KOMIIETeHIHs c(OopMHpOBaHa Ha YpPOBHE
«X0pomIo»

Y,I[OBJ'IGTBOpI/ITCJ'ILHO

Bce kommereHmum (4acTH KOMIIETCHIHI), HAa (OPMHPOBAHHE KOTOPBIX
HampaBlicHa IUCHHUIUIMHA, C(HOPMHPOBAaHBl Ha ypPOBHE HE HIDKE
«yIOOBJICTBOPHTEIBHO», NP OTOM XOTA OBl OJHA KOMIICTCHLHS
copMHpOBaHa Ha YPOBHE «yJOBJICTBOPUTEIEHOY

HEC 3a4TCHO

HeynosneTrBopurensHO

Xorss OBl omHa  KOMIETEHIHs  cOpMHpOBaHA HAa  YPOBHE
«HEYZOBJICTBOPUTEIBHO», HU OJHA M3 KOMIIETCHIMH He copMHupoBaHa Ha
YPOBHE «IIJIOXO»

IInoxo

Xots OBl OZIHA KOMIIETEHIUSI C(OPMUPOBAHA HA YPOBHE «ILJIOXO

5.2. TunoBbie KOHTPOJIbHBIE 321aHUSI HJIH HHbIE MATEPHAJIbI, HEOOX0AUMbIE 15l OLIEHKH Pe3y/IbTATOB

o0y4eHust

5.2.1 KoHTpoJibHBIE BOPOCHI

Bonpoc

Koo ¢opmupyemoui komnemenyuu

1. Tlonstue 0ObIKHOBEHHOTO AN (HEepeHIInaTBLHOTO YpaBHEHUS, TOPAIOK 1.y. Pemenue
i depeHInanbHOT0 ypaBHEeHHs. Y paBHEHHE, Pa3pellieHHOE OTHOCUTENBHO CTapIleit
npou3BoaHoON. [Tpumeps! quddepennnanbHbIX ypaBHeHUH. ['eomeTprueckuii cMbIci

¢ depeHINaTbHOTO YPaBHEHUS U €r0 PELICHUH, H30KIUHBI.

2. 3anauda Kommm st OLY nepsoro nopsaka. @opMyarpoBKa TEOPEMBI CYIIECTBOBAHUS

1 CAMHCTBCHHOCTHU peH.IeHHfI.

3. Harerpuporanue nudd. ypaBHEHUH MIEPBOTO MOPSIKA: YPABHEHHUS C Pa3ICIISTIOIIIUMUCS
IIEPEMEHHBIMU, OJHOPOIHBIE YPABHEHHUS.

4. WurerpupoBanue nu¢¢. ypaBHEHU nepBoro nopsjika: JuHeiHse 1udp¢. YpaBHeHus,

ypaBHeHUs bepHyIH, ciiyuau MHHTErpUpyeMOCTH ypaBHeHUs Pukkaru.

5. VYpasuenwue X’ = f(X) u ogHOMEpHAs TEOPHUST THHAMHUYCCKUX CHCTEM.

6. HHrterpupoBanue . y. IEpBOro MOpsiAKa: CHMMETpUYHAs (popma 1.y. epBOro nopsika,

ypaBHEHHMs B NOJHBIX JuddepeHnnanax.

7. WHTerpupoBaHME ypaBHEHHS MaTEMaTHUECKOIO MasiTHUKA, ciydai 0<C<2.

8. MuterpupoBaHue ypaBHEHHsI MaTeMaTHYECKOTO MasATHUKA, ciaydaid C>2.

9. HWuTerpupoBaHue ypaBHEHHS MaTEMAaTHIECKOTO MasgTHUKA, ciaydaid C=2.

YK-1

YK-1

OIIK-1

OIIK-1

OIIK-1

YK-1
YK-1
YK-1

YK-1



10. Knaccel ypaBHEHUH BBICHIETO MOPsIIKA, JOMYCKAIONINE TOHWKEHHUE MOPSJIKA.

11. Tonstue o nuddepeHnanbHbIX YpaBHEHUAX MEPBOT0O NOPSAAKA, HE Pa3pelICHHBIX
OTHOCHUTEIIbHO NPOU3BOIHOM, F€OMETpPHSI, CBSI3aHHAs C TAKUM YPaBHEHHEM.

12. PerynspHbie 1 0cOObIE TOYKH YpaBHEHUS, HE Pa3pEIIEeHHOTO OTHOCUTEIHHO MTPOU3BOTHOM,
TEOpeMa O CYIIECTBOBAHUH PEIICHUN Ha JIUCTE PEryIsPHBIX TOUEK.

13. Pemienue ypaBHEHUH, HE pa3pelIEHHBIX OTHOCUTEIBHO MTPOU3BOAHON METO0M BBEICHUS
napamerpa, oBeICHUE PEIIEHUI OKOJI0 0COOBIX TOUEK (Ha MpUMepax).

14. ®ynnamMeHTabHas CHCTEMA PEIICHUH JJIs1 CHCTEMBI C TOCTOSIHHBIMH KO3 QUIIHEHTAMH
B CJIy4ae KpaTHBIX KOPHEN XapaKTePUCTUUECKOTO ypaBHEHU. M3/10)KUTh OCHOBHYIO HJIEIO

nocTpoeHust ().C.p. ¥ MOKa3aTh peajn3aluio B CIydae OJHON KOPAaHOBOM KJIETKH.

15. HaxoxaeHnue 4acTHOTO pEeLICHUA HGOHHOPOHHOﬁ CHUCTEMBI C ITIOCTOAHHBIMH KOS(b(bI/ILII/IeHTaMI/I
B ClIyda€ HCOAHOPOAHOCTHU B BUJIC BEKTOPHOT'O KBA3UIIOJIMHOMA. C(I)OpMy.]II/IpOBaTB OCHOBHYIO

HUJCI0 U ITOKA3aTh €€ pCaIn3aliio Ha ITPUMEPE OJIHO# DKCHOHCHTEL.

16. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH PEILIEHUH J/1.y. IEPBOTO MOPSJIKA
(toxazarenbcTBO MeTo/1oM [Inkapa). Yka3aTh OCHOBHBIE ATallbl I0Ka3aTEIbCTBA, KAKUE TEOPEMBI
aHaJIM3a UCIIONIB3YIOTCA JUIsl IOCTPOCHUS peLIeHUs?

17. ®opMyinpoBKa TEOPEMBI CYLIECTBOBAHMS U €AMHCTBEHHOCTH PELICHUN [l CUCTEMBI 11.Y.
NIEPBOIo MOPSAJIKA, CXEMa JOKa3aTeNIbCTBA C YKa3aHUEM HEOOXOIMMbIX U3MEHEHUH 110
CPaBHEHUIO CO CKAJIIPHBIM CIIy4aeM.

18. TloHsiTHE O IPOAOIKEHNHN PELIEHUH 11.y., TEOpEMa O MPOIOJKEHUU PELICHMUS,
omnpenensgeMoro Teopemoit [Iukapa, 10 rpaHuiibl 00JaCTH ONIpEaeICHUS.

19. Teopema cymiecTBOBaHMS pelIeHUH JTHHEHHOH cucTeMbl TuddepeHInaTbHbIX YpaBHEHUH
NEPBOro MOPsAIKa, T100aTbHOCTh CYIIECTBOBaHUA pelieHui. [louemy B TMHEWHOM ciiyyae
yAaeTcs NOJyYNUTh PELIEHUE Cpa3y Ha BCEM MHTepBaiie?

20. TeopeMbl 0 HENPEPBIBHON 3aBUCHMOCTH PELIECHUS OT HAYaJIbHBIX JAHHBIX U IapaMeETpPOB.

21. ®opMynHpPOBKH TEOPEM U UX CMBICI, YPABHEHUS B BapHalMsIX 110 HAYAJIbHOMY YCIIOBHIO U
rapameTpam.

22. I'magkocTh pelieHus Mo HayaJlbHBIM YCJIOBUSM M napamerpaM. OCHOBHAS UIes 10KA3aTeIbCTBA.
23. BbIBOJ ypaBHEHMI B BapHalUsaX 10 HAYaJIbHBIM YCJIOBHAM U napaMmerpy. HadanbHbie

ycCJioBus Jis1 pCHICHUSA.
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24. IlonsiTie 06 aBTOHOMHBIX CHCTEMax, (ha30BOE MPOCTPAHCTBO, (ha30BbIC TPACKTOPHH.

KJ'IaCCI/I(bI/IKaI_[I/IH (l)aSOBI)IX TpaeKTOpHﬁ. IlonsTue o 3aJladax TCOpUU TUHAMHNYCCKHUX CUCTCM.

25. OKpeCTHOCTb COCTOSIHHUSI PABHOBECHSI aBTOHOMHOM CHCTEMBI, (Da30BBIi MOPTPET
JUHEHHON CHUCTEMBI Ha IJIOCKOCTH B cliydae GoKyca.

26. OKpeCTHOCTb COCTOSIHUSI PABHOBECHSI aBTOHOMHOM CHUCTEMBI, (ha30BBIi OPTPET
JIMHENHON CUCTEMBI Ha INIOCKOCTH B CIIy4ae y3ia.

27. OKpeCTHOCTb COCTOSIHUSI PABHOBECHUSI aBTOHOMHOM CHCTEMBI, (Da30BBIi MOPTPET
JIMHENHOM CUCTEMBI HA IJIOCKOCTH B CIIy4ae CeaJia.

28. Ilonsitue pynkuuu Jssmynosa. Teopemsr JIsimyHOBa 00 yCTOHYMBOCTH U
ACUMIITOTUYECKON YCTONYMBOCTH.

29. Teopema 06 ycroiturBocTu 10 JIssmyHOBY 10 iepBoMy npubamxenuto. Kpurepuii
ycronuusoctu Payca-I'ypsuna.

30. INonaTue 06 aBTOHOMHBIX CHCTeMaX, (ha30BOE MPOCTPAHCTBO, (Pa30BbIE TPACKTOPHUH.
Knaccudukanus ¢pazoBeix TpackTopuii. [IoHATHE 0 TEOPHH TUHAMHUYECKHX CHCTEM.

31. OkpecTHOCTb COCTOSIHUSI PABHOBECHS aBTOHOMHOM CHCTEMBI, TOBEIEHNE TPAEKTOPUI
JIMHENHOHN CUCTEMBI HA IIJIOCKOCTH.

32. IlepBbIii HHTErpa CUCTEMBI 1.y. Y paBHEHUE AJIs IOUCKA UHTErPajioB, FeOMETpUYEC-
KM CMBICT IIepBOro uHTerpaina. @yHk1roHalIbHO He3aBUCHUMbIe HHTErpaiibl. [loHmKeHne
NOpsJIKa HOPMaJIbHON CUCTEMBI PU TIOMOIIU MIEPBBIX UHTETPAJIOB.

33. CymuiectBoBaHME N HE3aBUCHMBIX TIEPBBIX HHTETPATIOB B OKPECTHOCTH TOUKH (tp,Xo)
JUIsl HOPMAJIBHOM CUCTEMBI N HEABTOHOMHBIX [1.y. IIEPBOTO MOPSAKA.

34, HCpBLIC HUHTETpaJIbl aBTOHOMHBIX CUCTEM, CYHICCTBOBAHNEC HC3ABUCUMBIX UHTCTPAJIOB

ABTOHOMHOM CHCTEMBI B OKPECTHOCTH HE0c000i Touku. [Ipumepbl ri1obaibHOT0 CyIeCTBOBAHUS

IIEPBBIX UHTETPAJIOB B aBTOHOMHOM CUCTEME.
35. JIunetHOe OTHOPOAHOE YpaBHEHHUE C YACTHBIMU IIPOU3BOAHBIMU IIEPBOT0O NOPAIKA, €ETO

o01iee perieHue, cBs3b ¢ nepBbiMu HHTErpanamu OJ1Y.

36. KBaznnuHeliHOE ypaBHEHHE C YaCTHBIMH IPOU3BOIHBIMU IIEPBOTO MOPsIJIKA, XapaKTEPUCTUKH,

Pemenus, 3agaua Koy 1151 KBa3WJIMHEHHOTO YPaBHEHUS.
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5.2.2. TunoBsble TeCTOBBIE 3aJaHUsl VISl OlleHKH chopMupoBaHHOCTH KoMmneTeHnnu YK-1.
. Cewmeiicteo nuumii y= Cx' apnsgerca obwmm pewentem audupepenunansuoro

YpaBHEHHE:
1) 0/=3y; 2)p7+y7 =15 3)y —xw =y 4y =37 5}}'=eq/’f' :
[l. Beipawkenue ' -2 = Ce’ - o0uwuii nuTerpan augepeHunanbHOrO ypaBHeHI:
Dxyds+(x+Ddy =0, 2)qfy* +1dx=xydy; 3)(x=y)de+(x+y)dy =0,
Ao +y=y" 5)y=10""
[11. Anchdepenunansroe ypasHeHHE ABIAETCA OJHOPOIHBIM!
Dix+2y—Dde+xdy =0, 2)(x—wyde+(x+»dv=0, 3)(x+y)de+(y-Ddv=0;
4) (" + y)dx —xydy =0} 5)(1=x)dx +(x+ y)dy =0.

V. Dyukuus p(x, y) =——— - HHTErPHPYIOLIHIT MHOKHTEND
4y
andpepeHIHANEHOTO YPaBHEHHS!

1) (x* = p)x + x(y+1)dy =0, 2)(x* + y* +x)dx+ ydy =0

N =y +y)de—xdv =0, i (x'+y)=1; 5)(x*+3Iny)ydx = xdy.
V. luddepenunancioe ypasBHeHHe (x+1))"=y+.[y HMEeT eIHHCTBEeHHOE
pCLIJCHHL‘ I'IPH HAYANEHEIX }’CI[GBHHX:

1)x, ==Ly, {U,J-‘ﬂl - moboe; 2y x,=-ly = D,ynr - modoe;
-y =00 =1 4) x=-Ly=-2 =0, 35)x=-Ly=0y =0.

VL Oyukuua y=0,25x" aensercd ocodeiM pelnenneM auddepeHHaATEHOrO
YpaBHEHHA:
Dy=20/-4y"; 2) y=x'-y*1  3) y=—n'+4)/;  4) »'-y=Iny’
S5)x=y"+y.

VII. ¥Ypasuenne 3*-23'=2e" HMEET eIHHCTBEHHOE pelLleHHe, YI0BIeTBOpAIOLIee
yeaoBHAM 1) =-1(1)=10:

Dy=(7-3x)e""; 2) y=e ' —2"4+e—-1; 3) y=e"-3"-1; 4)
y=eT—e+x—-1; 5) y=-2x +d4x+1.
VIIIL Bripaskenne y=x’¢" - 4acTHOE pelleHHE (BOIMOXKHO OONEe HHIKOID

nopsaaka) AuddepeHHaTEHOrO YpaBHeHHS !
1) v =4y +5y=0; 2) y" +2)'+y=0; 3) y"-3"+3y' —y=0.
IX. Cucrema yukuuii nuHeiiHo 3aBHCHMA:
I)x+2x-2; 2) 6x+98x+12; 3)sinxcosx; 4) Lx, s 5) "™ e
X. VYpaeuennewm Diinepa asnsercs:
1) ¥y -4y +6y=0; 2) Xy -2y -3v=0; 3) X' —4x'+6y=0;
Y ey —y=0; 5) (x=-2)"y" -3y +4y=0.
X1, ®yukumps y=x" ABIAETCH PELICHHEM YPABHEHHE:
1) ¥y -ay+6y=0;  2) ¥y-2y-3y=0;  3) ¥ -dy'+6y=0;
DY+ 7y —y=0; 5) (x-2)"»"-3y' +4y=0.

L




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@)=05x)="n@="4+7 0 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. TunoBble 3axaHusA/3a1a44 A1 OLEHKHU chpopmupoBanHocTH KommeTenuuu OITK-1

VIL

VIIL

IX.

XL

XIL

XIL

XIV.

XV.

XVL

XVIL

Dy=x*+Cx+GC,; 2) y=Cx+GC,, 3) y=Cx* +Cyx+GC;.

Onpeaenurens Bpouckoro cucreMsl GpyHKumii 5,cos’ x,sin’ x pase:

D1, 2)-1; 3)0.

YpaBsHeHHe He SBISETCS ypaBHEHHEM B MOHLIX Auddepenunanax:
I)(x+y)de+(x—y+1)dy=0; 2)(2x+ y)dx+(x=3y+4)dy =0

3)(|+l}tr+(1—y—" y=0.
X %

OyHKUHH y, =™, y, =~ 00pasyloT QYHAAMEHTAIBLHYIO CHCTEMY pelIeHHi
ypaBHEHHS:

1)y"+4y=0; 2) y"—-4y=0; 3) )y -2y=0.

DOyHKIHS y = x* ABJISCTCH YaCTHBIM PELICHHEM YPaBHEHHS:

Dy "—x)'-3p==5x; 2) *y"-x0'-3y=x";, 3) " +x'-3y=x".

OO6muM pereHneM CHCTEMBI % = xsinl,% = xe™" aBnsercs:
x=Ce™,y=Cp+C;; 2)x=Ce™ y=C1+GC;, 3)x=Ce"™,;y=C+Cj}.
CooTHoweHHe @ =1 +2xy, SBIACTCA MEPBBIM HHTEIPAIOM CHCTEMbI
YpaBHEHHI:

nE__,& r-t. & _, & dy

7 : =2y, —=2x, 3)£=x_).‘_‘=y_4x.
dt dt x dt dt dt dt

=441 B s
Bripaxkenue x =Ce +Che ecThb 00l1ee pelIeHHEe CUCTEMBI:

1 2t-1
1 ﬂm(}A(' 2]; 2) iA[}A(' 2];,
dt X, 2 -2 dt X, 2 -3
e 1 1 e |
dt X, 2 -3

Pemienns cucTemsl % =-x +ay,% =ax—y AaCHMNTOTHYECKH YCTOYHBBI,
CCIIH:
1)-2<a<-1; 2)1l<a<2; 3)-l<ax<l.
OyHkuHd V(x,y)aBIseTcs 3HAKOONpeaeaEHHOI:
D Vxy=x+y*; 2)V(xy)=(x+y"; 3)V(xy)=x"-)".
Ionoxkenne paBHOBECHS CHCTEMbI YPaBHEHHIT yCTOHYUBBIIT y3e:
1) —=x,ﬂ= x+2y; 2) £=—3x+2y,£=x—4y; 3) £=2v,£= 2x+3y.
dt dt dr dt d 7 dt
Dyukuus = =x' +)* +1 eCTh peLeHNHs YPABHEHNS
NZZ=0; 2) Z=0; 3)Zi-o.
ox oy oxdy




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

1+’ ’

JudpepeHIHANTEHOTO 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. Jlndppepenunansioe ypaBHEHHE ABIACTCA THHEIHBIM!
) y=x'+10 2) y=x'+y"0 3) p'=x.
[V. PetnenneM nudpepeHInanLHOro ypaBHeHNs ' + y = 2 ABIAIOTCS:
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'—yde+xady=0.
V1. ¥YpaBHenue aBndeTCA YpaBHEHHEM 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. DyHkuHA THHEHHO 3aBHCHMA:
1) Lx:; 2) sinx.cosx; 3) sin x.cos” x.
IX. Dynkuun y =e", y, = 00pamvioT (YHIAMEHTAILHYIO CHCTEMY pelleHHil
OJHOPOIHOTD THHEHHOTO YpaBHEeHHS:
1) y'=y=0;2) y+y=0; 3) )y -dy=0.
X. Ocobas Touka (MONOKEHHE PABHOBECHS) CHCTEMEI YPABHCHHS SBJSETCH
CeUIOM:
1) §= x,%= x+2y; 2}§=2_}',%=21+3y; 3) % = —3_t+2_}',%= x—dy.
XI1. Cxonbko 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* + )y =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. nddepenunansnoe vpasHeHHE SBIAETCH THHEHHEIM:

1) ' =y+x; 2) v'=p"+x; 3) 0/ =4r;

V. Peuennem nudypepeHiMaATbHOTNO YpaBHEHHA ) + v = —3 ABNAIOTCA:

1) y==x; 2) y=3; 3) p=-3.
V. duddepenunansHoe ypaBHeHHE SBIACTCA OJAHOPOIAHBIM!

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

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

VI ®ynkuns  p(x,y) = x':
AuepeHIHATEHONO YPABHEHHS!
1)(x* +sin® y)dx + xsin2ydy =0 2) (x* —sin® y)dx + xsin2ydy =0
3)(x* —sin® y)dx — xsin2ydy =0
VII. OQyHKHH THHEHHO 3aBHCHMBIE!
1) 4—x2x-8; 2) e",e™; 3)l,x.
IX. OyHKUMH 3, = cosx,y, =sinx 00pa3ylOT GyHAAMEHTATEHYIO CHCTEMY pelLIeH i
VpaBHEHHS!
1) »"-2y=0; 2) y"+2y=0; 3) y"+y=0.
X. Ocobas Touka (NONOKEHHE PABHOBECHSA) 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-MeTOAMYecKOEe M HHPOPMALMOHHOE 00ecnedeHHne TUCIUTLINHBI
a) OCHOBHas JIUTEpaTypa:
1.ITonTpsarun JI.C. O6bikHOBEeHHBIE AU depeHnnanbble ypaBHeHus (4-e uza.). M.: Hayka, 1974

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



2. Gwmnmo A.®. Coopuuk 3ama4 no nuddepernuanbabiM ypaBHeHus M. M.; MbkeBck: M3n-Bo PX]/I,
2003 (30 7k3.)

0) IOTIOJIHUTEIbHAS JTUTEPATYpa:

1.AunponoB A.A., Jleontosuu E.B., ['opnon N.N., Maiiep A.I'. KauecTBeHHast Teopys TMHAMHYECKUX
cucteM BToporo nopsiaka. M.: Hayka, 1966

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

2. Jlemunosuy b.I1. JIekiuu mo maTemMaTH4eckoit Teopuun ycronuuBoctu. M.: Hayka, 1967

3. Kongmunrron D.A., JleBuncon H. Teopus o0bikHOBEeHHBIX AU GepeHnmnanbHbiX ypasaenuid. M.: NJI,
1958

B) IporpammHoe obecrieuenre u HTepHeT-pecypehl (B COOTBETCTBUU C COAEPHKAHUEM
JUCIUTIITUHBI )
Jliia obecriedeHnst cCaMOCTOSATENbHON PabOThl 00YUAIOIINXCS UCIIOJIb3YETCS SJIEKTPOHHBIN KypC
«duddepenunansusie ypaBuenus (PMuM, Matematuka, MuMM) (Kpyrios E.B.)»
https://e-learning.unn.ru/enrol/index.php?id=4979
CO3/IaHHBIC B CHCTEME JieKTpoHHOoro 00yuerus HHI'Y - https://e-learning.unn.ru/.

7.MaTepuajibHO-TeXHUYeCKOe o0ecneyeHue JUCIUIINHBI

[ToMerieHust MPEACTaBISAIOT co0OM y4eOHBbIC ayIUTOPHH ISl TPOBEICHUS y4eOHBIX 3aHATHUH,
MPEAYCMOTPEHHBIX TPOTPAaMMOM, OCHAIICHHBIE OOOpPYJIOBAHHMEM U TEXHUYECKUMH CpPEJICTBAMH
o0y4eHus: yueOHas JI0CKa, KOMIIBIOTED, MPOCKTOP, SIKPaH.

[Tomemenust Il  CaMOCTOSATEIBHOW pPabOTHl  OOYYAIOIIMXCS OCHAIICHBI KOMITBIOTEPHOU
TEXHUKOH C BO3MOXHOCTBIO TOJKIIOUEHUS K ceTd "MHTepHer" W oOecrieueHbl JOCTYIIOM B
3IEKTPOHHYIO MH(POPMAIIMOHHO-00pa30BaTEIbHYIO CPEY.

[Mporpamma coctaBieHa B cooTrBeTrcTBuU ¢ TpeboBanusmMu PI'OC BO (3++) mo HampaBiieHHIO
noarotoBku 02.03.01 MaremaTnka u KOMIBIOTEPHBIE HAYKH.

Astop: 1.¢.-M.H., ipod. Jlepman JI.M.
3aenyronuii kadenpoit: A.B. Kanunun

[IporpamMma o100peHa Ha 3aceJaHuu METOANYECKONH KOMUCCHUHM UHCTUTYTa HH(POPMALIMOHHBIX

TEXHOJIOTUH, MaTeMaTUKU ¥ MexaHuku ot 1 nexaOpst 2021 roaa, mporokom Ne 2.


https://e-learning.unn.ru/enrol/index.php?id=4979

