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HporpaMMa BCTYIIUTCIBHOI'O 5K3aMCHaA I10 CIICIIHAJIbHOCTH

no cneyuanvnocmu 1.1.2 /lughgpepenyuansusie ypasnenun u mamemamuueckasn pusuxka

Cocmasumenu: 00Kkmop Quauko-mamemamuieckux Hayk, npogeccop Ypmenos

MAX.,
Kanouoam huzuxko-mamemamuyeckux Hayk, ooyeum Jlainanosa 3.M.
Hacrosimas nporpamMMa coctaBiieHa B COOTBETCTBUU C MACIOPTOM
cneyuanvnocmu 1.1.2 /lughgpepenyuanvuvie ypasnenua u mamemamuuecxkas
duzuka
COJIEPKUT  OOIIMe  BOMPOCH, OTpa)xarolue  CcojAep)KaHue U 00JacTh
UCCIIEOBAHUS CIIEUATIBbHOCTH.

Ilpoepamma o0oobpena na 3acedanuu xagedpvl mamemamuiecKo2o aHAIU3A

ITporokosr Ne 8 ot 20.05..2025 r

3 '/ 4
o -
3as. xageopotii doyenm - /{ / Jlatinanosa 3.M.



[TPOI'PAMMA

BCTYIIUTCIBHOI'O 3K3aMCHaA I10 CIICIHIUAJIbHOCTH

1.1.2 Jlughpepenuuanvuvie ypasuenus u mamemamuueckasn Qusuka

Tpe60BaHI/I$I K IMIOCTYIAIOIMNWM B ACITUPAHTYPY

I[J'I}I CAa4dn BCTYIIMTCIBHOI'O 3K3dMCHA B AaCIHHUPAHTYPY IIO0 CICHUAJIBHOCTHU

9K3aMCHYIOIIHUCCA OOJIPKHBI:

e 3HaTh MaTepuas, MPEAYyCMOTPEHHbIH OOIIEed W CHEUHATBHON YacThiO
POrpamMMBbl;

® yMEThb KPAaTKO MU3JIOXKHUTH COZAEpNKaHUE palOThl, MPEACTABICHHON B KayeCTBE
pedepara;

® BJIAJIETh KPYrOM BOIIPOCOB, CBSI3aHHBIX C Y3KOM 00JacThiO, K KOTOPOH

OTHOCHUTCS TIPE/ICTABJICHHBIN pedepar.

BBenenue

B ocHoBe HacTosIIel nmporpaMMBbl JISKUT MaTepuan KypcoB: JUHEHHas anreopa,
MaTeMaTUYeCKUil aHamu3, (PYHKIMOHAIBHBIA aHalu3, MaTeMaTthueckas (Qu3nka,
YUCJICHHBIE METOJIbI, OOBIKHOBEHHBIE U PepeHIINaNIbHbIC YPABHEHHS U YPAaBHEHUS C
YaCTHBIMHM TPOU3BOJHBIMH, a TAKXKE PAJl OTACIBHBIX BOMPOCOB (PYHKIIMOHAIHHOTO

aHann3a u Teopuu (YHKIIMOHATBHBIX MTPOCTPAHCTB.

DJIeMeHThI JIMHEHHOH aJredpsbl.

Marpunpsl u gedictBus Hajg Humu. Onpenenutenu W ux cBoiictBa.  CHCTEMBbI
nuHeWHbIX ypaBHeHud. @opmynsl Kpamapa. KomiekcHeie uncna. @opmyna Dinepa.
Marpuunoe nipencrasienue. [Ipsmas Ha MIOCKOCTH U B mpocTpaHcTBe. [L1ockocTh B

R’. KpuBble BTOpOro MOpSAKA: NPHUBEIACHHE K KaHOHMYECKOMY BUIY, TpaduKu.



JIuHelHbIE TIPOCTPAHCTBA, E€BKIWAOBBI INPOCTPAHCTBA, CKalsApHOE. JIMHENHBIE
OTIepaTOpbl: OOpPATHBIN, COMPSHKEHHBIN, CaMOCOMPSKEHHBIMH, MPOU3BEICHUE.
CoOcTBeHHbIE 3HAauYeHUs U COOCTBEHHbIE BeKTOphl. KBagparuunbie ¢GoOpMbl U UX

MMPUBCACHHUC K KAHOHNYCCKOMY BUY.

MareMaTHYCCKHUHA aHAJIH3.

Teopuss mHOXecTB. OTtoOpaxkenusi. Ilpenensl 4YHMCIOBOW MOCIIEAOBATEIBLHOCTH:
Kputepnit Komm, BepXHHI H HWKHUU npeaensl. OCHOBHBIE  TE€OPEMBI
muddepenunansHoro ucuucienus. [Ipasuno Jlonuransa. Marerpan Pumana. ®opmyna
Hprotona-  JleitOnuma.  HecoOcTBeHHble — uHTerpaibl.  MHTEpnonasumoHHbIE
KBaJlpaTypHble (popmysbl: GopMysia Tpanenui, IPSAMOYTOJIBHUKOB, CHUMIICOHA.
®opmyna Teinopa ¢ ocTaroyHbIM WICHOM. DYHKIHM HECKOJIbKUX IEPEMEHHBIX.
OkctpemyMsbl. IIponsBomnHas 1o HarpaBiaeHUu0. OyHKIHWOHAIBHBIE PAJBI.
PaBHOMepHas cxonumocTs. CTeneHHble psabpl. MeTpuyeckue npocrpancTsa. [IpuHnummn
cKaThlx oToOpaxeHui. Psaapl @ypre. OpTOroHajgbHbIE CHUCTEMBI B THMILOEPTOBOM
npoctpaHcTBe. HepaBeHCcTBO beccenss U KpuTepuid MOJHOTHL. TPUTOHOMETPUYECKHUE
panel. IIpeoGpazoBanue dypbe u ero cpoiictBa. O6paTHOE nmpeodOpazoBanue Dypre.
JIBOVIHBIE W TpPOWHBIE HHTETpajbl. 3aMEHA IEPEMEHHBIX B KPAaTHOM WHTErpaJe.
®opmyna T'aycca — Octporpaackoro. KpuBonnHeiiHble uWHTErpayibl. OyHKIHUH
KOMILIEKCHOTO niepemeHHoro. Y cnoBus Komu- Pumana. Teopema Ko 06 nnterpane
o 3aMKHYTOMY KOHTYpy. M3omupoBanHbie ocoOble Touku. MuTerpan Komm. Psimbr

Teltnopa u Jlopano. Kondopmusie otoOpaxenus. [Ipumepsi.

JAuddepenunaibHbie ypaBHEHUS.

Teopema cymiecTBOBaHHWA UM €IMHCTBEHHOCTH pemieHus Komm mig  cucrem
OOBIKHOBEHHBIX AH(pdepeHuanbHbIX ypaBHeHUH. Ciayyall JTUHEHHBIX ypaBHEHMM.
Teopema o HempepbsIBHOW 3aBUCHUMOCTH W JU(G(EPEHIIUPYEMOCTH PEIICHUN 10
HayaJIbHBIM YCJIOBUSIM M IO IIapaMmeTpy. YpaBHEHUs B Bapuauusax. JIMHenHble
cucrembl. Omnpegenutens Bponckoro. Teopema JluyBumns. Meton Bapuanuu

ITOCTOAHHBIX. I[OK&B&TGJIBCTBO TECOPEMBI CYIICCTBOBAHUA n CIAMHCTBCHHOCTHU



AHAJIUTUYECKOTO PEIICHUS] METOAOM MakOpaHT. CHCTEMbI JIMHEHWHBIX YpaBHEHHM C
MOCTOSTHHBIMUA KO3 (UIIMCHTaMH. DKCIIOHEHTa JIMHEWHOTO orepaTtopa. [Ipumepsr.
OcoOble TOYKM JUHEHHBIX cHcTeM Ha IulockocTd. DyHkums [punHa omepaTtopa
Mrtypma- JluyBwmns. CBoiictBa COOCTBEHHBIX  (DYHKIMH: OPTOTOHAJIBHOCTD,
OCLIMJUIALIMOOHBIC cBoMcTBa. [uddepeHnnansubie ypaBHeHus y = f(y) u y =F(y).
JIMHaMUYECKUE CUCTEMBI U BEKTOPHBIC I0JIA. Y CIIOBUE COBMECTHOCTU AUHAMHUUYECKUX
cucreM. llepBele wmHTerpanel. KBaswiMHENHBIE  ypaBHEHHST C  YaCTHBIMHU
IPOU3BOJHBIMU IIepBOro mnopsaka. 3agada Komm. [IpuBeneHne kK KaHOHMYECKOMY
BUJly JIMHEHHOTO TUNEpPOOIMYECKOr0 YpaBHEHUS BTOPOTrO MOpSAKa C JBYyMs
HE3aBHUCUMBIMU  IIEPEMEHHBIMH. BeiHyXk/eHHbIE ~ KOJE€OaHHs  CTPYyHBI  C
3aKpEIICHHBIMA KOHLIAMH. Y paBHEHUE TEIUIONpoBOoAHOCTHU. [lepBas kpaeBas 3ajayva.
[Ipraumn makcumyma. EnuHcTBeHHOCTH. Pasznenenne nepemenHbiX. 3amada Kommw.
Wnterpan I[lyaccona. dynnamenrtanpHble pewieHus omneparopa Jlamiaca u dopmyia
I'puna. @ynkuusa ['puHa W MONMYNPOCTPAHCTBA M MOJMYIUIOCKOCTH. ['apMoHMYeCKue
nosMHOMbI. CBOWCTBa TrapMOHMYECKMX (YHKLMA: TEOopeMa O CPEeIHEM, MPUHLUII
MakcuMyMa, Teopema JImyBmiiis, TeopeMa o0 ycTpaHUMON 0coOeHHOCTU. DOpMYIIbI
Kupxroda u Ilyaccona misi BoiaHOBOro ypaBHeHusl. KauecTBeHHOE HCCleIOBaHUE
3amaun Komm nyist BoHOBOrO ypaBHeHwus. I[IpeoOpazoBanue dypre u 3amaua Komu

1151 TMHEeHoro ypaBHenus Llpenunrepa.

Bonpocsl BCTYyNIMTEIbHOT0 3K3aMEHA

o CrnenMuaJdbHOCTH

1.1.2 lugppepenyuanvnvie ypagnenua u mamemamuueckasn Qusuxa

|. DnemeHTHI JIMHEIHOM aJTre0phl.
1. MaTtpuubl U I€MCTBUS HAJl HUMHU.
2. OnpeaenuTeny U UX CBOMCTBA.

3. Cucrtembl TuHEWHBIX ypaBHeHuil. Dopmyisl Kpamepa.



4. KommiekcHeie unciia. @opmyna Ditnepa. MaTpudHoe npeacTaBlIeHUE.

5. IIpsAmast Ha MJIOCKOCTH U B IpOCTpaHCTBE. [1M0CKOCTh B R,

6. KpuBbie BTOpOro mopsiika: mpuBeACHNE K KAHOHUYECKOMY BUY, TpadUKH.

7. JlunerHbIe MPOCTPAHCTBA, €BKIUAOBBI IPOCTPAHCTBA, CKAJIIPHOE.

8. JIunelinple onepaTopbl: 0OPATHBIN, COMPSYKEHHBIN, CAMOCOIPSYKEHHBIH,
npousBegieHue. CoOCTBEHHbIE 3HAUEHHSI 1 COOCTBEHHBIE BEKTOPHI.

9. KBagpatuunbie pOpMBI U UX IPUBEAECHUE K KAHOHUYECKOMY BUJLY.

Il. MaTemaTu4ecKuii aHAIH3.

1. Teopust MHOKecTB. OTOOpaKEHUS.

2. IIpenensl yncnoBoi nocienoBarenbHocTh: Kpurepuit Komm, BepxHnii 1 HIGKHUN
IIPEIEIIBI.

3. OcHoBHbIe TeopeMbl nuddepeniuanbaoro ucuuciaeHus. [pasmno Jlonurans.

4. Unterpan Pumana. ®opmyna Hetotona- JleitOnuia. HecoOcTBEHHBIE MHTETPAIBI.

5. NuTepnionsiroHHble KBaJpaTypHbie PopMyIbl: hopmysia Tpaneuuii,
OpsIMOYTOJIbBHUKOB, CUMIICOHA.

6. ®opmyna Teinopa ¢ OCTATOYHBIM YJIEHOM.

7. OyHKIIMN HECKOJIBKUX MTEPEMEHHBIX. DKCTpeMyMBI. [Ipon3BoaHas no

HaIlpaBJIEHUIO.

8. ®dyukumoHansHbIC psAabl. PaBHOMEpHAs cxoauMocTh. CTEIeHHBIC PSIbI.

9. Merpuueckue npoctpancTsa. [IpuHIUI CKaTHIX 0OTOOPAKEHUH.



10.

11.
12.
13.
14.

15.
16.

10.

Psnpr @ypre. OpTOroHanbHbIe CUCTEMBI B THIILOEPTOBOM MPOCTPAHCTRE.
Hepasenctso beccens u xpurepuid MOIHOTHL. TPUTOHOMETPUYECKUE PALIBI.
[IpeoOpazoBanue Dypbe u ero cpoiicTBa. OOpaTHOE MpeoOpazoBanue Dypbe.
JIBOIHBIE U TPOMHBIE UHTErPAJIbl. 3aMEHA IEPEMEHHBIX B KPATHOM HHTETpaJIe.
®opmyna ["aycca — Octporpaackoro. KpruBonrHeHHbIE HHTETPAIbI.

OyHKIMY KOMIIEKCHOTO TIepeMeHHOoro. Y cioBus Komu- Pumana. Teopema
Komm 00 uHTerpane no 3aMKHyTOMY KOHTYpY.

N3onupoBanHbie ocoobie Touku. MuTerpan Komm. Psaasr Teitnopa u Jlopano.
Koudopmusie otodpaxenus. [Tpumepsr.

1. Inddepenuuaibabie ypaBHeHHS.

Teopema CyleCTBOBaHHUS U €AUHCTBEHHOCTH perieHus: Komm s cucrem
OOBIKHOBEHHBIX U PepeHInaNbHbIX YpaBHeHU. Cilydail THHEHHBIX ypaBHEHUH.
TeopeMa o0 HepepHIBHOM 3aBUCUMOCTH U JU(PHEPEHIIUPYEMOCTH PEIICHUN 110
HAYAJIBHBIM YCJIOBHUSIM U T10 MMapaMeTpy. Y paBHEHHUS B BapUaLIHsIX.

JIuneiinbie cuctembl. Onpenenurens Bpouckoro. Teopema JInyBumnsa. Meroa
BapHallH MOCTOSTHHBIX.

JIoKa3aTenbCTBO TEOPEMBI CYIIECTBOBAHUSI U €IMHCTBEHHOCTH AHAIMTHYECKOTO
pEeLIeHUsI METOJAOM MayKOPaHT.

Cucrembl TMHEINHBIX YPABHEHHUM C MOCTOSIHHBIMH KO3(PUIIMEHTaMU. DKCIIOHEHTA
JIMHENHOrO oneparopa. [Ipumepsr.

Oco0bie TOYKH JIMTHEHHBIX CUCTEM Ha MJIOCKOCTH.

®yukuus ['puna oneparopa ltypma- JInyBuis. CBolicTBa COOCTBEHHBIX
(GyHKIINN: OPTOTOHAIEHOCTD, OCIIMIUISIIMOOHBIE CBOMCTBRA.

Juddepenmmanpapie ypaBaeHus y = f(y) u y =F(y).

JIlnHAMHUYECKHE CUCTEMBI U BEKTOPHBIE TOJIS. Y CIIOBUE COBMECTHOCTH
JWHAMUYECKUX cucTeM. [lepBbie MHTErpaIbL.

KBazunuHelHbIle ypaBHEHUS C YACTHBIMU ITPOU3BOAHBIMH MEPBOTO MOPSIAKA.

3amaua Komu.



11.TlpuBeneHue K KAHOHUYECKOMY BUJTYy TUHEHHOTO THIIEPOOIHMUECKOTO ypaBHEHUS
BTOPOTO MOPSAKA C ABYMsI HE3aBUCUMBIMH IT€PEMEHHBIMHU.

12. BeiHyX/1€eHHBIE KOJI€OaHUs CTPYHBI C 3aKPEIICHHBIMU KOHIIAMHU.

13.YpaBuenue TemnonpoBoaHocTu. [lepBast kpaeBas 3anava. [IpuHIMm Makcumyma.
EnunctBeHHOCTD. Paznenenue nepemenssix. 3agada Komm. MuTerpan Ilyaccona.

14.®ynnamenTanpHble penieHus onepartopa Jlamnaca u popmyna I'puna. @yHkius
['prHa 11 TOTYNIPOCTPAHCTBA U MOMYIIIOCKOCTH. ["'apMOHNYECKHE TOTUHOMBI.

15.CBolicTBa rapMOHUYECKUX (DYHKLIMI: TEOpEMA O CPEIHEM, IPUHITUI MAKCUMYMa,
Teopema JlnyBuiis, Teopema 00 yCTpaHUMOM OCOOCHHOCTH.

16.Dopmynst Kupxroda u [lyaccona ans BoiHoBoro ypaBHeHus. KauecTBeHHOE
Uccien0BaHue 3a1auyn Ko 11 BOJTHOBOTO YpaBHEHUS.

17. ITlpeobpazoBanue Pypbe u 3anava Komm ans nuneitHoro ypaBuenus Llpenunrepa.
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10.

11.

12,

13.

TEMbI PE®EPATOB

JJIS1 MOCTYNAINIUX B ACHUPAHTYPY MO CHENUATBLHOCTH

1.1.2 luppepenyuanvnvie ypagnenua u mamemamuueckan Qusuxa

Y CTOWYMBOCTD JTMHEWHBIX CUCTEM MU pepeHIInalbHBIX ypaBHEHUH B OaHaXOBOM
IIPOCTPAHCTBE.

[Tpsimoit meTon JIamyHOBa (BTOpOIl METO/) UCCIIEIOBAHMSI PELICHUS CUCTEMbI
U pepeHInanbHbIX YPABHEHUN HA YCTOMYUBOCTD.

IlepBbrit MmeTo JIsMyHOBA HCCIEA0OBAHUS PEILEHUS CUCTEMBI

U pepeHInanbHbIX YPABHEHUN HA YCTOMYUBOCTD.

CHHTyJIIpHO- BO3MYILIEHHbIE AU((epeHInaTbHbIe YPABHEHUS.

[enble pemenus nuddepeHanibHbIX ypaBHEHUH.

HNHTerpupoBaHne IMHEWHBIX YPABHEHUN U JINHEMHBIX CUCTEOM C IIOCTOSHHBIMHU
K03 PUIIMEHTaMH ONIEPALUOHHBIM METOIOM...

HNuTerpupoBanre OTHOPOIHBIX JMHEUHBIX YPABHEHUN BTOPOIrO MOPSAKA IPU
MOMOIIM O00OIIEHHBIX CTETIEHHBIX PSIOB.

ACUMIITOTUYECKOE UHTErPUPOBAHNE JIMHENHBIX AU PepeHInaTbHbIX YPaBHEHUN
BTOPOTO MOPSIIKA.

Marpu4yHO-BEKTOPHBIN METOI UHTEIPUPOBAHUS JTUHEUHBIX CUCTEM
nudepeHnnanbHbIX ypaBHEHUH.

3anaua Komm- Hukonertu 1uist HOpManbHOM cucteMbl AU(depeHIuanbHbIX
YPaBHECHUM .

[Ipobniema 1ienTpa u Ghokyca 1yl AByMEPHON aBTOHOMHOM CHCTEMBI C
MOJIMHOMUAJIbHBIMU HEIMHEUHOCTSIMU.

CTpyKTypHO- TpYIIIIOBOM aHAIM3 U €0 MPUMEHEHHUE B TEOPUU OOBIKHOBEHHBIX
nuddepeHranbHbIX YPaBHEHUH .

Y CTONYMBOCTh, OTPAaHUYEHHOCTh U HHTETPUPYEMOCTD B KBaIpaTypax CUCTEM

nudpepeHnanbHbIX YpaBHEHUH .



14,
15.
16.
17.
18.
19.

20.

21.

22,

23.

24,

25.

26.

217,

28.

29.

30.

31.
32.

Juddepenunanbable ypaBHEHUS C pa3phIBHBIMU MPABBIMU YaCTSIMHU.

Cuetnble cucteMbl nudepeHInanbHbIX ypaBHEHUH.

OnTuManbHOE YIPaBICHUE IBUKECHHUEM.

Meton ycpennenus B Teopun 1udpepeHInaibHbIX ypaBHEHUH .

Teopema Kapareonopu A ypaBHEeHUs IEPBOTo MOPsIKAa B HOpMaIbHOU (popme.
HuTerpanbhbie mpeoOpa3oBaHus U UX MPUMEHEHHUE ISl HHTETPUPOBAHMUS
YpaBHEHHUI MaTeMaTHUUE€CKON (hU3UKHU.

3agada 0 MOCTPOEHUU BCETO MHOKECTBA HOPMAJIBHBIX CUCTEM

i pepeHInaNbHBIX YPAaBHEHUH 1O 33JaHHON TPAEKTOPHUH U €€ TPUMEHEHUE.
MatpuyHbIi METOJ UHTETPUPOBAHUSA OJJHOPOAHBIX JTUHEUHBIX CUCTEM
muddepeHnnanbHbIX ypaBHEHUH.

[Ipocrenmas 0OCHOBHAs 3a/1adya BAPUALMOHHOTO BBIYUCIICHUS.

3amaua Ko 11 ypaBHEHUS IEPBOTO MOPAAKA C OTKIOHSIOIIMMCS apIyMEHTOM.
KpaeBas 3agaua ltypma- JInyBuiuis.

[IpenenpHbIE TUKIIBL, ONPENEIIEMbIE ABTOHOMHOM CUCTEMOM JBYX YPABHEHUM.
Kpurepuii ['ypBuiia u ero ucrosiab30BaHUE B TEOPUU YCTOMYUBOCTHU PELIEHUN
mupepeHInanbHbIX YpaBHEHUH.

TeopeMsl cyliecTBOBaHMs HEMPEPHIBHO nudPepeHnpyemMoit HesiBHON (QyHKITUN
OT OJJTHOM M OT HECKOJIbKUX IIEPEMEHHBIX U UX IIPUMEHEHUE B TEOPUU

i pepeHInanbHbIX YpaBHEHUH.

Teopema Ko 1 ee npuMeHeHune At UHTErpupoBaHus 1uddepeHaibHbIX
YPaBHEHUU NIPU MOMOIIH CTETIEHHBIX PSAIOB.

Teopema [leano cyiiecTBOBaHMs HEMPEPHIBHO AU PEpEHIIMPYEMOTO pEIICHUs
3agaun Komm.

Teopema JIssmyHOBa 00 YCTOWYHUBOCTHU IO TIEPBOMY MTPUOIMKEHUIO B CITydae
ABTOHOMHOM CHCTEMBI.

Psane1r @ypre u ux npumeHenue B Teopun qudpepeHnnanbHbIX ypaBHEHUH.
He3aBucuMmeble HHTErpaibl U OOUIUI MHTETpal HOPMAIbHOU CUCTEMBI

nudepeHnanTbHbIX YPaBHEHUN.
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[IpuBeneHre 0AHOPOTHON JIMHEMHOW CUCTEMBI C IOCTOSTHHBIMU

K03 GUIIUEHTAMH K KAHOHUYECKOMY BUJLY.

HccnenoBanne Ha yCTOMYMBOCTD HYJIEBOTO PELICHUS OJHOPOJIHOM JIMHEUHOMN
CHCTEMBI C IOCTOSHHBIMH KO3()(PHUIIMEHTaMU IO XapaKTePUCTUYECKUM YHCIIaM.
HccnenoBanre Ha yCTOMYUBOCTD HYJIEBOTO PEHIEHUS OQHOPOJHOTO JTUHEUHOTO
ypaBHEHUSI BTOPOTO MOPSIIKA C MOCTOSSHHBIMU KO3 UIIMEHTAMU 110
XapaKTEepPUCTUYECKUM YHCIIAM.

YpaBHenue beccens.

Jluneiinpie nudpepeHraibHbe YPAaBHEHHS C SKCIIOHEHIIMAIbHBIMU

ko3 pureHTamu.

@yukuus ['prHa U rpaHUYHBIE 33]1a4H.

®yukuus Jlupaka v ee NpUMEHEHHUE B TEOPUH TU(PPEepeHIIMAIbHBIX YPaBHEHUN.
Meron @pommepa Uccien0BaHus IOBEICHNU HHTEIPAIIBHBIX KPUBBIX YPABHEHUS

' — P(X, y)
Q(x,Y)

HaxoxaeHue nepruoJuyecKux peleHnii TMHEHHbIX AU(depeHIranbHbIX

y (P(0,0) =Q(0,0) =0) B OKpECTHOCTH OCOOOM TOYUKH.

YPaBHEHUM.

MaTteMaTnyeckoe MOJIEIMPOBAHUE PEATIBHBIX ITPOLIECCOB MTPU MOMOLIU
mudpepeHInanbHbIX YpaBHEHUH.

[TpubnvkeHHbIE AHATUTUYECKUE METO bl MHTETpUpoBaHue AuddepeHInamIbHbIX
YPaBHEHUM.

[TpubnnKeHHbIE YNCTEHHBIE METOIbI HHTETPUPOBAHUS TU(DPEepeHIINATbHBIX
YpaBHEHHI ¢ UCIOJIb30BaHEM DBM.

[Tpumenenue psagoB Oypbe B TeOpuU M3ruda 0asok.

Teopema @noxkc JIsmyHoBa U JOKA3aTEIBCTBO IPUBOAUMOCTH JIMHEUHON
OJTHOPOJIHOM cucTeMbl U hepeHIINATBHBIX YPaBHEHUH C TEPHUOJUIECKIMHU
koahpureHTamu.

VYpasuenue ['aycca.

[Tonunomel Jlexxanapa u YeOsliena.
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Teopema o nuddepeHpyeMocTH pemieHus 3aaaun Koy no napamerpam u
HaYaJIbHBIM JAHHBIM.

Teopema o ronomop¢HOCTH pemieHus 3agaun Ko oTHOCHTENbHO apaMeTpoB.
OO01as Teopust orudarouIell CeMeNCTBa MHTErPAIIbHBIX KPUBBIX U €€ IPUMEHEHUE
K HaXO0XJIEHUIO 0COOBIX pemeHui TuddepeHIMaIbHbIX YpaBHEHUI IEPBOTO
HOpsIIKA.

[IpenenpHbIE TUKIIBL, ONPENEIIeMbIE ABTOHOMHOM CUCTEMOM JBYX
nuddepeHanbHbIX YpaBHEHUH.

Psanpr @ypbe 1 UX NPUIIOKEHUS B MATEMATUYECKON (DU3HUKE.

Pa3BuTtue Teopun 0ObIKHOBEHHBIX nU(pepeHanbabiXx ypaBHeHuid B XVII u
XVIII.

Y cToiunBOCTh perieHnil tupepeHInanbHbIX YPABHEHUN ¢ OTKIOHSIOUTUMCS
apryMEHTOM.

YucieHHbIE MCTOAbI PCHICHUA O,Hy C IIOMOIIBIO ITPHUKIIAAHBIX ITAKCTOB.
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