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nccneaoBaHmnAa cneumasibHOCTN.

MporpammMa ofobpeHa Ha 3acefaHuy Kadefpbl MaTemMaTWYecKoro aHaTvisa
28.03.2022r. NpoTokon Ne/.

3aB. Kahefpoi fOLEHT Naitnaxosa 3.M.



[TPOI'PAMMA

BCTYIMUTCJILHOI'O 5K3aMCHaA IO CIICHUAIEHOCTH

1.1.2 Jlugppepenuyuanvnoie ypagHenus u Mmamemamuieckana pusuka

TDG6OBaHI/I$I K IOCTYHAIOIINUM B ACHIUPAHTVDY

I[J'IH caaun BCTYHUTCIBLHOI'O0 DJK3aMCHA B aCIHUPaAHTypy IO CHCHHUAIIBHOCTH

OK3aMCHYIOINHUCCA JOJDKHEBIL

e 3HAThL Marepuajl, NPEAYCMOTPEHHBIA OOlICH W CICHUAIBHOH 4YacThbiO
MPOrpamMMBl;

® YMETh KPATKO M3JI0KUTh COJEP’KaHUE paldOThI, MPEACTABICHHONW B KAUY€CTBE
pedepara;

® BJAJETh KPYrOM BOIPOCOB, CBS3aHHBIX C Y3KOH 001acThiO, K KOTOPOM

OTHOCHTCS TIPEICTaBICHHBIN pedepar.

BBenenue

B ocHOBe Hacrosimieil nporpaMMbl JIGKAT Marepuajl KypcoB: JUHEHHas anreopa,
MaTeMAaTHYECKU aHamu3, (YHKIMOHAJILHBIN aHaju3, MareMaruyeckas (Qu3uKa,
YUCJICHHBIE METOJIbI, OOBIKHOBEHHBIE TU(PPEPCHIINAIBHBIE YPABHCHHUS U YPABHEHUS C
YaCTHBIMH TMPOW3BOJHBIMM, a TAKXKE PsAJl OTACIBHBIX BOMPOCOB (PYHKIIMOHAIBHOIO

aHaJIA3a U TEOPUHM (PYHKIMOHAIBHBIX MPOCTPAHCTB.

JJIeMEHTBI JIMHEITHOMH ajareopbL

Marpuupsl 1 aeictBus Haa HuMH. Onpepenurend W UX cBoicrBa.  CHCTEMBI
JTHERHBIX ypaBHeHU. @opmynsl Kpamapa. KommiekcHelie yncna. Gopmyna Dinepa.
Marpuunoe npeacrasieHue. [Ipsmas Ha TUIOCKOCTH U B NpocTpaHcTBe. [LmockocTs B
R’. KpuBble BTOpOro TOpsIKA: NPHBEACHWE K KAHOHMUECKOMY BHIY, TPaguKy.
JIuHelHplE TMPOCTPAHCTBA, EBKIMIOBBI IMPOCTPAHCTBA, CKasApHOE. JIMHEHBIE

Omeparopbl: OOpaTHBIN, COMPSPKEHHBIN, CaMOCOMPSKEHHBIMH, MIPOU3BEACHUE.



CoOcTBeHHBIE 3HAYCHHsT M COOCTBEHHbIE BEKTOpPbl. KBaapartwuHble (OpMBI H KX

INPUBCACHUC K KAHOHUYCCKOMY BHUY.

MaremaTrudueckuii aHajus.

Teopuss mHOxkecTB. OtoOpaskeHus. Ilpeaensl 4MCIOBOH MOCIEAOBATENBHOCTH:
Kpurepnit  Komm, BEpXHUl U HIWKHHI npenenbl.  OCHOBHBIE  TEOPEMBI
midpepenunanbHoro ucuncienns. [Ipasuno Jlonurana. Uarerpan Pumana. ®opmyna
Herorona-  JleliOnuna.  HecoOCTBeHHBIE — WMHTErpasibl.  MHTEPHOISALMOHHBIE
KBaJpaTypHble (OpMYJIbL: (popMyna Tpaneuui, NPAMOYTOJIBHUKOB, CHUMIICOHA.
®opmyna Teimopa ¢ OCTaTOYHBIM YiIeHOM. DYHKIMM HECKOIBKHUX NEPEMEHHBIX.
OkcTpemyMbl.  [IpomsBoanas 1o HarnpasJIeHU0. OYHKIWOHAIBHBIE  PsAJbL.
Pasromepnas cxogumocts. CteneHnsle paabl. Merpuueckue npocrpancTsa. [ IpuHnmn
cKarbix oroOpaxkeHuid. Psapl dypbe. OpTOroHAbHBIE CUCTEMBI B THIIBOEPTOBOM
npocTpaHcTee. HepaBeHCTBO beccens M KpUTEPUl MOMHOTEL TPUTOHOMETPHYECKHUE
paabl. [IpeoGpazoBanue @ypbe U ero croiictBa. OOparHoe mpeodpazoBanue Dypebe.
JIBOIIHBIE W TPOWHBIE MHTETPAJIBl. 3aMEHA MEPEMEHHBIX B KPAaTHOM MHTErpalie.
®opmyna laycca — Octporpaackoro. KpuBonwHEHHbIE WHTErpayibl. OYyHKIAHA
KOMILJIEKCHOTO nepeMeHHoro. Ycnopusi Komm- Pumana. Teopema Ko 06 uHTErpane
M0 3aMKHYTOMY KOHTYpY. M3omupoBaHHbie 0ocoObie Touku. UHTerpan Komm. Psabi

Telinopa u Jlopano. Kondopmusie otoOpaxenus. [Ipumepsbl.

JAu¢ppepeHunanbHbIe ypaBHEHHS.

Teopema CyLIECTBOBAHHUS W E€OUHCTBEHHOCTH peweHns Komwm s cucrem
OOBIKHOBEHHBIX U (PepeHIMATBbHBIX ypaBHEHUH. Clyvail JMHEHHBIX YpaBHEHWIA.
Teopema O HENPEPBIBHOM 3aBUCMMOCTH M JA(PPEPEHIUPYEMOCTH PEMICHUNA 10
HAa4YaJbHBIM VCIOBUAM W [0 MapaMmeTpy. YpaBHEHHS B BapuauusaX. JIMHEWHBIE
cucrtembl. Onpenemutens Bponckoro. Teopema JlnyBwa. Meron Bapuanuu
IIOCTOSIHHBIX.  Jl0oKa3aTenbCcTBO TEOPEMBI  CYLIECTBOBAHUS U E€IUHCTBEHHOCTH
AHATIMTUYECKOTO PELICHUS METOAOM MAaKOPAHT. CHUCTEMBI JIMHEHWHBIX YPABHEHWH C

MOCTOSIHHBIMUA  KO3()(PUIIMEHTaMH. JKCIIOHEHTA JIMHEHHOTO onepartopa. [lpumepsl



OcoOble TOYKM JUHEHHBIX CHCTEM Ha TUIockocTH. DyHkums ['puHa omeparopa
[Irypma- JlumyBumia. CBOHCTBA COOCTBEHHBIX (PYHKLIHMHA: OPTOTOHAIBHOCTD,
OCITMIIISIIMOOHBIE cBOMCTBA. /(M depeHmanbaple YpaBHeHUS y = f(y) U y = F(y).
JIMHaMUYECKUE CUCTEMBI U BEKTOPHBIE MOJIA. Y CIIOBUE COBMECTHOCTH JUHAMUYECKUX
cucreM. llepBele  wmHTerpansl. KBasWIMHEWHBIE  ypaBHEHHS €  YaCTHBIMH
MPOU3BOAHBIMUA MEPBOro mopsaka. 3agaya Kommwm. [IpuBeneHne K KaHOHUYECKOMY
BUJYy JIMHEHHOTO TUIMEPOOIMYECKOTO YPABHEHHS BTOPOrO0 MOpsSAKAa C JIBYMS
HE3aBUCUMBIMU  TEPEMEHHBIMHU. BelHY)KIEeHHBIE  KOJMIEOaHHWsl  CTPYHBI  C
3aKpEIUIEHHBIMA KOHLIAMU. YpaBHEHUE TEIUIONPOBOIHOCTH. [lepBas kpaesas 3agava.
[Tpuaumn makcumyma. EauHcTBEHHOCTBH. PasneneHue nepemeHHbiX. 3anada Komm.
Hurerpan Ilyaccona. ®ynaamenTanbHbie perieHus oneparopa Jlamnaca u gopmyna
I'puna. OyHKMs ['puHA U TONYIPOCTPAHCTBA U MOMYIUIOCKOCTH. ['apMOHUYECKHE
noJMHOMBI. CBOHCTBA TapMOHHMYECKHX (YHKIUI: TeopeMa O CPEAHEM, NPUHLUI
MakcuMyma, Teopema JImyBuis, TeopeMa 00 ycTpaHuMoil ocoOeHHoCcTH. DopMyIibl
Kupxroga m IlyaccoHa misi BOJHOBOTO ypaBHEHHs. KadueCTBEHHOE MCCIICIOBAHHE
3anaun Kowmm s BosiHOBOro ypaBHeHus. [IpeoOpazoBanue ®@ypre u 3amavya Komu

JUTS IMHEHHOTO ypaBHeHus LllpeauHrepa.

Bonipocsl BCTYNHTEIBLHOI0 3K3aMEHA

no CnenuaJbHOCTH

1.1.2 Jluppepenyuanvnvie ypasnenun u mamemamuyeckan usuxa

. DyiemeHTHI JIMHEITHOM aJTre0phbL
1. Marpuibl 1 AeCTBHS HAJl HUMM.
2. OnpenenuTeny 1 uX CBOMCTBA.

3. CucreMbl TMHEHHBIX ypaBHeHu. Dopmyiiel Kpamepa.



. Kommnekcusbie uncna. @opmyna Disiepa. MaTtpudHOE NPEACTABICHHUE.

. TIpsiMast Ha TIIOCKOCTH ¥ B IpocTpaHcTBe. ITmockocts B R’

. KpuBbie BTOPOro nopsijka: MpUBEICHUE K KAHOHUYECKOMY BHY, TpauKH.

. JInHeliHbIe TPOCTPAHCTBA, €BKIIMI0BLI IPOCTPAHCTBA, CKAJIAPHOE.

. JInHelHbIe OnepaTopbl: 0OPATHBINA, COMPSIKEHHBIN, CAMOCOTPSKEHHBIH,
npousseacHue. COOCTBEHHBIE 3HAUYEHUSI 1 COOCTBEHHBIE BEKTOPHI.

. KBanparnuneie (opMBI M UX NPUBEICHUE K KAHOHUYECKOMY BHY.

II. MaTemaTH4eckuii anajaus.
. Teopust MHOKECTB. OTOOpAKCHHUSL.
. IIpenensl uncmoBoi mocineaoBarenbHOCTH: Kputepnit Komm, BEpXHUN U HYOKHAN
MPEAEIIBL.
. OcHoBHBIE TeOpeMbl U] pepeHumanbHoro ucunciaenus. [Ipasuno Jlonurans.
. MUarerpan Pumana. ®opmyna Herorona- Jleitbanna. HecoOCTBEHHBIE MHTETPAIHI.
. UHTEpNONIAIMOHHBIE KBAAPATyPHBIE (GOPMYIIBL: (pOopMyna Tpanenmid,
NPAMOYTOJIBHUKOB, CUMIICOHA.
. ®opmyna Temopa ¢ OCTaTOYHBIM YJIECHOM.
. OYHKIIMU HECKOJIBKAX NEPEMEHHBIX. DKCTpeMyMbl. [Ipon3BoaHas 1o
HaIlPaBJICHUIO.

8. DOyHKUMOHANBHBIE psAAbl. PaBHOMEpHAs cX0AUMOCTh. CTENEHHBIE PSIIbL.

MeTtpuueckue npocTpancTBa. [IpuHnmn cxareix 0TOOpaKEHHIA.



10.

1.
12.
13.
14.

15.
16.

10.

Psanbl ®ypee. OpTOroHAIBHBIE CHCTEMBI B THIIBOEPTOBOM MPOCTPAHCTBE.
HepasenctBo beccens 1 Kpurepuii MOJHOTHL. TPUTOHOMETPUUECKHE PSIIBL.
[TpeoOpazoBanue dyphe u ero croiicta. OOpaTHOE npeodOpazoBaHue Dyphe.
JIBOWHBIE M TPOHHBIE MHTETPANIBL. 3aMEHA MEPEMEHHBIX B KPATHOM MHTETPAJIE.
dopmyna ["aycca — Octporpaackoro. KpuBonMHERHbBIE HHTETPAJIBL.

OYHKIWYU KOMITIEKCHOTO IEPEMEHHOT0. Ycinosus Komm- Pumana. Teopema
Komm 06 uHTErpane no 3aMKHyTOMY KOHTYPY.

Hzonmuposanubie ocoObie Touku. MHTerpan Komwu. Psaael Telinopa u JlopaHo.
Konpopmubie oToOpaskenust. [Ipumepsr.

III. {u¢pepeHunaabHbie ypaBHEHHS.

. Teopema cymecTBOBaHUS U €IMHCTBEHHOCTH pemeHus Komm s cucrem

OOBIKHOBEHHBIX U (h(hepeHIMATBbHBIX YpaBHEHUH. Clly4aid TMHEHHBIX YPABHEHUH.
Teopema 0 HEMPEPBIBHOM 3aBUCUMOCTH U AUPPEPEHIUPYEMOCTH PELICHUH 1O
Ha4YaJbHBIM YCIIOBUSAM H [0 [MApaMeTpy. YPaBHEHHS B BapHALUAX.

JIuneiinbie cucrembl. Onpeaenuresib Bponckoro. Teopema JlnyBumis. Meron
BapHalvy NOCTOSHHBIX.

JloKa3aTenbCTBO TEOPEMBI CYILIECTBOBAHUS U €IMHCTBEHHOCTH aHAIMTHYECKOTO
pELIEHUS METOIOM Ma>KOPAHT.

CucremMbl TMHEHHBIX YPABHEHUH C TOCTOSIHHBIMU KO3 QUIIMEHTaAMH. DKCIIOHEHTA
JIMHEWHOT0 oneparopa. [Ipumepsl.

OcoOble TOUYKH TUHEHHBIX CUCTEM HA MJIOCKOCTH.

Oyukums ['puna oneparopa Lltypma- JInyeusis. CBolicTBa COOCTBEHHBIX
(PYHKLIMIA: OPTOrOHAIBHOCTD, OCHMJIISIIUOOHBIE CBOMCTRA.

JinddepeHnmanbHble ypaBHEHUS y = f(y) B Y = F()).

JIMHaMUYECKUE CUCTEMBI U BEKTOPHBIE TTOJIA. Y CJIOBHE COBMECTHOCTH
JUHAMHUYECKUX cucTeM. [lepBrie mHTErpaIbL.

KBazunnHeliHble ypaBHEHNS ¢ YACTHBIMHU ITPOU3BOAHBIMU IIEPBOIO MOPSAIKA.

3amaga Komm.



11.I1puBeacHUE K KAHOHUYECKOMY BUAY JIMHEHHOTO THMEPOOIMYECKOTO YPABHEHUS
BTOPOTO MOPSAAKA C ABYMsI HE3ABUCUMBIMHU MTEPEMEHHBIMU.

12. BBIHY>KICHHBIE KOJICOAHHS CTPYHBI C 3aKPETTIEHHBIMUA KOHL[AMM.

13.YpaBHeHue TermnonpoBoAHOCTHU. [lepBas kpaeBas 3agava. [[puHumn makcumyma.
EnuHacTBeHHOCTD. Paznenenue nepemennsix. 3aaaya Komm. Materpan [Iyaccona.

14. ®yHnamenTanbHble penieHns oneparopa Jlannaca u popmyna ['puna. OyHkums
['puHa U151 NOTYIPOCTPAHCTBA U MOMYIIOCKOCTH. ["'apMOHAYECKHUE MOJTUHOMBI.

15.CpoiicTBa rapMOHMYECKHX (DYHKIMI: TEOpEMA O CPEAHEM, TPUHLIAIT MAKCUMYyMa,
Teopema JInyBusuis, TeopemMa 00 yCTpaHUMON 0COOEHHOCTH.

16.®opmynel Kupxroga u [lyaccona mist BOMHOBOTO ypaBHEHUS. KauecTBEeHHOE
uccnenoBanne 3aaaun Komu Ui BOJTHOBOTO YPaBHEHHSI.

17. IlpeobpazoBanue Oypre 1 3anaya Kowmm s maelinoro ypasHenus Llpeaunrepa.
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1.

12.

13.

TEMbI PE®@PEPATOB

AJIA MOCTYNAKINHUX B ACITHPAHTYPY 110 CHICHHAJBHOCTH

1.1.2 Jlujppepenyuanvnsie ypasnenus u mamemamuueckan pusuxa

YCTOWUYMBOCTh TMHEHHBIX CUCTEM (P PepeHIIMATIBHBIX YPABHEHUI B OaHAXOBOM
POCTPAHCTBE.

[Tpsimoii meTon JIsimyHOBA (BTOPOH METO/) MCCIEIOBAHUS PELIEHHS CUCTEMBI
M PepeHINATBHBIX YPABHEHHIA HA YCTOMYABOCTD.

[TepBeiii MeTo1 JIsIMyHOBA HCCIEA0BAHUS PEILIEHUS CHCTEMBI

I PepeHINATBHBIX YPABHEHHIA HA YCTOMYHABOCTD.

CHHTYASPHO- BO3MYLIEHHBIE TU(PPepeHIMANBHBIE YDABHEHHMSI.

Llensie pemenuns nuddepeHnaIbHbIX YPABHEHUH.

HHTerpupoBaHue IMHEHHBIX YPABHEHUI W TMHEHHBIX CUCTEOM € TIOCTOSTHHBIMHA
KO3 ((pUIEHTaMH ONEPALMOHHBIM METOJIOM. .

HHTerpupoBaHnue 0JHOPOJHBIX JUHEHHBIX YPABHEHUI BTOPOTO MOPSIIKA MPH
MOMOIIM 000OIICHHBIX CTCICHHBIX PSJIOB.

ACHUMIITOTHYECKOE MHTETPUPOBAHUE JIMHEHHBIX THPPEPEHIMANTBHBIX YPABHCHAN
BTOPOTrO MOPsIIKA.

MaTpryuHO-BEKTOPHBINA METO MHTETPUPOBAHMSI IMHEHHBIX CHCTEM

P PePEHIAATBHBIX YPABHEHUIA.

3anavya Komm- Hukonertn 1uist HOpManbHOU cuctemMbl AU HEPEHIAATBHBIX
YPaBHEHUH .

[TpobGnema nenTpa u Gokyca st ABYMEPHO aBTOHOMHOMN CUCTEMBI C
NOJTMHOMHAATIHBIMHA HEJTMHEHHOCTSIMH.

CTpyKTYypHO- IPYNIOBOM aHAIM3 M €r0 NPUMEHEHUE B TEOPUU OOBIKHOBEHHBIX
P PepeHINATBHBIX YPABHCHHN .

Y CTOWYMBOCTD, OTPAHUYEHHOCTh M HHTETPUPYEMOCTh B KBAJAPaTypax CUCTEM

I PepeHINATBHBIX YPABHCHHN .
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25.

26.

27.

28.

209.

30.

31.
32.

JuddepeHumanbHble YPaBHEHUS C PA3PhIBHBIMU MPABBIMHU YaCTSAMHU.

CueTHble crcTeMbl TP PepeHINANBHBIX YPABHEHUN.

OnTumanbHOE YIPABICHUE IBUKCHUEM.

MeTton ycpeaHeHus B TeOpuu AP PepeHIUANBHBIX YPABHCHUH

Teopema Kapareonopu Ui ypaBHEHUsI IEPBOTO MOPSIKAa B HOPMAIBHOH (hopMme.
HHTerpanbHbie npeoOpa30BaHus U UX TPUMEHEHUE [Tl HHTETPUPOBAHHUS
YPaBHEHUH MAaTEMATUUYECKOH (PUBUKH.

3ajaya 0 MOCTPOCHUH BCETO MHOYKECTBA HOPMAIBHBIX CUCTEM

P PepeHINATBHBIX YPABHEHHIN 0 331AHHON TPAEKTOPUM U €€ TPUMCHEHHUE.
MarpuyHblii METOA UHTETPUPOBAHUS OJHOPOIHBIX JIMHEHHBIX CUCTEM

TP PEPEHINATIBHBIX YPABHEHHIA.

[Tpocreiiinas OCHOBHAs 3a/1a4a BAPUALMOHHOTO BBIYMCIICHUS.

3amava Komm it ypaBHEHUS NIEPBOTO MOPSAAKA C OTKIOHSAKOLIUMCS apPTYMEHTOM.
Kpaeas 3amaua [Itypma- JInyBusis.

IIpenenbHbIE IUKIIBL, OIIPEAEIIIEMbIE AaBTOHOMHOMN CUCTEMOMN BYX YPaBHEHUH.
Kpurepnii ['ypBuLia u ero uCroyib30BaHNE B TEOPUU YCTOWUYUBOCTH PELLICHUI
TP PEPEHINATBHBIX YPABHEHHIA.

Teopembl CyIIECTBOBAHUS HEMPEPBIBHO U PepeHIMPYyeMOi HESBHOM QyHKIMA
OT OAHOM M OT HECKOJIbKUX NMEPEMEHHBIX U UX IPUMEHEHUE B TEOPUH

TP PEPEHINATBHBIX YPABHEHHIA.

Teopema Kowmm v ee npUMEHEHUE Al UHTETPUPOBAHUS T (PPEepEeHIMATBHBIX
VPABHEHUH TIPU IMOMOILM CTENIEHHBIX PSIO0B.

Teopema [leano cymiecTBoBaHMs HENPEPHIBHO AUPPEPEHIUPYEMOTO PELICHHUS
3amaun Komu.

Teopema JIssmyHoBa 00 yCTORYMBOCTH MO EPBOMY MPUOIMIKEHHUEO B CITydae
ABTOHOMHOM CHCTEMBI.

Psanbl ®ypee u X TpUMEHEHUE B TEOPHH TU((PEepEHIIMATBHBIX YPABHEHUIA.
He3zaBucrmbie MHTErpasibl M1 OOLIMI HHTErPa HOPMAJIBHOM CHCTEMBI

TP PEPEHINATBHBIX YPABHEHHIA.
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IIpuBeneHne OAHOPOAHOM JIMHENHON CUCTEMBI C TOCTOSTHHBIMU

KO3 ((pUIUEHTAMH K KAHOHUYECKOMY BUY.

Hccnenosanue Ha yCTOWYMBOCTE HYJIEBOTO PELICHUS OJHOPOAHOM JTUHEUHOM
CUCTEMBI C MMOCTOSSHHBIMU KOA(PPULIMEHTAMU MO XaPAKTEPUCTHYECKAM YHCIIAM.
HccnenoBanune Ha yCTOMYUBOCTE HYJIEBOTO PELIEHUS OJHOPOIHOIO IMHEWHOTO
YPaBHEHHUS BTOPOTO MOPSAAKA C MOCTOSHHBIMU KO3 PrunreHTamu no
XapaKkTePUCTHUYECKUM YHCIIAM.

YpaBHeHue beccens.

Jluneiinble tudpepeHuraNbHbIE YPAaBHEHUS C SKCIIOHEHIMATbHBIMU

K03 (pumeHTamMH.

OyHKuMA ['prHa U rpaHUYHBIE 3a1a4K.

OyHkuus Jlupaka v e NpUMEHEHUE B TEOPUH AU (HEPCHIAATBHBIX YPABHEHHIA.
Meton @pomMmepa UCCIEA0BAHUS IOBEACHUS UHTETPATIBHBIX KPUBBIX YPABHEHUS

_ P y)
O(x,y)

HaxoxaeHne nepuoandeckux peleHnii TMHEHHBIX Tu(dPepeHIMaATbHBIX

(P(0,0) = Q(0,0) = 0) B OKPECTHOCTH 0COOOH TOUKH.

YPaBHEHU.

MaremMaTH4eCKOE MOJETHUPOBAHUE PEATBHBIX TPOLECCOB MPH MOMOILA

TP PEPEHINATBHBIX YPABHEHHIA.

[TpnOnm>KeHHBIE AHATUTHYECKAE METOIBI MHTErPUPOBAHUE AP PEPEHIUATBHBIX
YPaBHEHU.

[TpnOnm>KeHHBIE YNCIICHHBIE METOABI HHTETPUPOBaHUS 11 (PepeHIMATEHBIX
YPaBHEHUH C UCTIOIb30BaHUEM DBM.

[Tpumenenne psaoB Oypre B TEOpHH U3rnda Oanok.

Teopema Onokc JIAnyHOBA U 10KA3aTEILCTBO MTPUBOAUMOCTH JIMHEHHOMN
OJTHOPOJIHOM crucTeMBl T (PEePEHIIMATIBHBIX YPABHEHUH € IEPUOINIECCKUMHU
K03 (pumeHTamMH.

Ypasuenue ['aycca.

[Tonmmuaomsl Jleskanapa u YeOsliena.
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Teopema o nudpdpepeHIMPYyEMOCTH peleHus 3aa4u Komm no napameTpam u
HAYaJIbHBIM JAHHBIM.

Teopema o ronoMopHOCTH perieHns 3a1a4i Koy OTHOCHTENBHO MapaMeTPOB.
OOwast Teopust OrudaroIEil CeEMENCTBAa MHTErPATbHBIX KPUBBIX U €€ IPUMEHEHHUE
K HAXOXICHUIO 0COOBIX pereHuil mupPpepeHIMATbHBIX YPABHEHH EPBOTO
NOPAIKA.

[IpenenbHbIE TUKITBL, ONPEACTSAEMbIE ABTOHOMHOM CHCTEMOM IBYX

TP PEPEHINATIBHBIX YPABHEHHIA.

Psanbl @ypbe 1 MX TPUIOKEHUS B MATEMATAYECKON PU3UKE.

PazButue Teopun 00bIKHOBEHHBIX U PepeHImanbHbixX ypaBHeHni B X VII u
XVIIL

YcToWUMBOCTh pelieHuit M PepeHMaNIbHBIX YPABHEHUH C OTKIIOHSFOLIMMCS
apryMEHTOM.

Yucnennbie MeTobl pemenus O1Y ¢ mOMOLIBbIO MPUKIAAHBIX TAKETOB.

JIMTEPATYPA.

W.I'. TlerpoBckmii, «JIekuun Nmo Teopur OOBIKHOBEHHBIX AU(P(EPEHIUATBHBIX
YPaBHEHUNY .

JL.C. IlonTpsirun , «OOBIKHOBEHHBIE MU ((HEPCHIAATBHBIE YPABHEHUS.

B.B. Crenanos, «Kypc nuddepeHupnaibHbIX ypaBHEHAR.

D.A. KonauHrron, H. JleBuHCOH, «Teopus OOBIKHOBEHHBIX
I HepeHIAATBHBIX YPABHEHUI.

B.B. Koznoe, «CummeTpun, TOMOJIOTUS W PE30HAHCHI B TaMHJIBTOHOBOM

MCXAaHHUKC) .

W.I". IleTpoBcknid, «JIekumum 00 ypaBHEHUSX C YACTHBIMH MPOU3BOAHBIMUY.

A.H. Toxonos, A.A. Camapckuii, « Y paBHCHHsI MAaTEMaTUIECCKON (PU3HKIY.



[.B. beknemuiies, «Kypc aHa/IMTUYECKON FeOMETPUN W NINHENHON anredpbl»,
M.: Hayka, 1987

.M. TenbhaHg, «Jlekunn no nvHeinHon anrebpe», M: Hayka, 1977

B.A. NnbuH, 3.I". T1034HAK, «OCHOBbI MaTeMaTU4ecKoro aHanusa», M.: Hayka,
1982

C.M. Hukonbckuin, «Kypc MaTematmyeckoro aHanmsa», M.: Hayka, 1983

B.A. 3opny, «Martematnyeckmin aHaims», MLIHMO- 1998

3aB. Kagedpbl MaTaHaM3a /NainaHosa 3.M./
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YTBepXeHO Ha 3acefaHunu Kageapsbl
MaTeMaTUYeCcKoro aHaim3a,

npotokon M 7 ot 28.03.2022r..
3aBkath. S m&U' /NainaHosa 3.M./

TEMbl PE®EPATOB

Ana noctynavowmx B aCrmmpaHTypy no cneynasibHOCTU
1.1.2 AndhpepeHumanbHble ypaBHEHNA M MaTeMaTUyeckas pusmka

YCTOMYMBOCTb NINHENHBIX CUCTEM ANPdepeHUaIbHbIX YPaBHEHNIA B
6aHaxoBOM NPOCTPaHCTBe.

MpsiMoin meTog JlanyHoBa (BTOPOW METOZA) MCC/ef0BaHUA PELLeHUs CUCTEMbI
AndepeHLmanbHbIX YpPaBHEHNIA Ha YCTOMUNBOCTD.

MepBblii MeTOA J1AanyHOBa UCCeA0BaHNSA PeLLIeHNs CUCTEMbI
andepeHLManbHbIX YpaBHEHWUIA Ha YCTOMUNBOCTD.

CUHIyNsapHO- BO3MYLLEHHbIE AnhepeHLmabHble YpaBHEHMS.

Llenble peweHns auddepeHLmabHbIX YpaBHEHWIA.

HTerpmpoBaHue NIMHENHbIX YPaBHEHUI N IMHENHbIX CUCTEOM C
MOCTOSAHHBIMU KO3(P(ULMEHTaMK OnepaulyioHHbIM METOLOM..
HTerpmpoBaHve 04HOPOAHBIX IMHENHbLIX YPaBHEHWIA BTOPOro nopsaka npu
MOMOLLY 0606LLEHHbIX CTEMEHHbIX PALOB.

ACUMMTOTUYECKOE NHTETPUPOBaHUE NIMHENHBIX AnddepeHLnabHbIX
YpaBHEHWIA BTOPOrO MOPsiAKa.

MaTpUYHO-BEKTOPHbIN METOZ, MHTErPMPOBaHNSA TMHENHbIX CUCTEM
AndepeHLnabHbIX YPaBHEHNIA,

3apaya Kowm- HMKonettn gns HopMasibHOM CUCTeMbI AnddepeHuUmanbHbIX
YPaBHEHUNA .

[Mpobnema LeHTpa 1 oKyca And ABYyMEPHOW aBTOHOMHOW CUCTEMbI C
MOIMHOMU&/IbHBIMU HENMMHENHOCTAMM,

CTPYKTYpPHO- TpyrnmnoBoi aHasn3 1 ero NpMMeHeHWe B TEOPUK

00bIKHOBEHHbIX ANt(hepPeHLMaNbHbIX YPaBHEHWIA .
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YCTOMYMBOCTb, OFPAHNYEHHOCTb U MHTETPUPYEMOCTb B KBafpaTypax CUCTeM
AnddepeHLmanbHbIX YpaBHEHNI .

AundpepeHLmanbHble ypaBHEHUS C Pa3pbiBHbIMK NPaBbIMK YaCTAMM.
CueTHble cucTeMbl AnddepeHUnanbHbIX YPaBHEHNIA.

OnTMMasibHOe yrpaBfieHne ABVXXEeHNEM.

MeTog ycpeaHeHNs B Teopun AndepeHLnabHbIX YpaBHEHNI .

Teopema Kapateogopv Ansd ypaBHeEHUS MepBOro nopsiaka B HOpMasibHOM
(hopwme.

HTerpasibHble NpeobpasoBaHns U UX NPUMEHEHWE 419 UHTErPUPOBaHNA
YPaBHEHMIn MaTeMaTUYECKON (HU3NKM.

3afaya 0 NOCTPOEHNM BCEro MHOXeCTBa HOPMasibHbIX CUCTEM
AndepeHLManbHbIX YpaBHEHNI MO 33aHHON TPAeKTOPUA U ee NMPUMEHEHNE.
MaTtpuyHbIA METOA NHTErPUPOBaHUA OAHOPOAHBLIX TMHENHBIX CUCTEM
AnhepeHLMabHbIX YpaBHEHNIA,

[MpocTeiLlas OCHOBHasA 3aaya BapvalyMOHHOIO BbIUYMCIEHUS.

3agava Kowwm gna ypasHeHUs MepBOro nopsaaka ¢ OTKIOHAKLWMMCA
apryMeHToM.

Kpaesaa 3agaya LUTyp™ma- Jinysunns.

MpeaenbHble UMKNbI, ONpeaensiemMble aBTOHOMHOW CUCTEMOW ABYX
YPaBHEHUI.

Kputepuin N'ypBrUa 1 ero 1ncnosib3oBaHve B TEOPUN YCTOMUMBOCTY PELLIEHNN
AnddepeHLmanbHbIX YpaBHEHNIA.

Teopembl CyLLEeCTBOBAHUA HEMPEPbLIBHO AnddepeHLMpPYyeMOoin HesBHOI
(PYHKUMM OT O4HOW U OT HECKO/IbKUX MEePeMEHHbIX U UX NMPUMEHEHVE B
Teopun auhepeHunaIbHbIX YPaBHEHUN.

Teopema Kowm 1 ee npuMeHeHVe 419 UHTErpupoBaHna auddepeHumanbHbIX
YPaBHEHWUA NMPY NOMOLLM CTEMeHHbIX PAJOB.

Teopema NMeaHo CyLLECTBOBaHUS HEMPEPbLIBHO AM((EPEHLMPYEMOrO

peLleHns 3aga4un Kotww.
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Teopema J1snyHoBa 06 YCTOMYMBOCTI MO NEPBOMY MPUBIVKEHUIO B Clydae
aBTOHOMHOW CUCTEMbI.

Paabl dypbe 1 UX NPUMEHEHWE B TEOPUU AnddiepeHUMaNbHbIX YPaBHEHWIA.
He3zaBucuMble MHTerpasbl U 06WMIA NHTErpasl HOPMa/IbHOW CUCTEMbI
AndepeHLManbHbIX YpaBHEHWIA.

[MpviBeAeHWe OAHOPOAHON NMHENHON CUCTEMBI C MOCTOSHHBIMM
KO3(ppuLMeHTaMM K KAHOHUYECKOMY BULY.

ccnenoBaHme Ha yCTOMUYMBOCTb HYEBOMO PELLEHNS OAHOPOAHOW IMHENHOW
CUCTEMbI C NMOCTOAHHBIMIN KO3 (ULIMEHTAMM MO XapaKTePUCTUYECKM
yncnam.

ccrnepoBaHme Ha YCTOMYMBOCTb HY/IEBOTO PeLleHns Of4HOPOAHOIO
NMHENHOr 0 YpaBHEHWNA BTOPOro MopsiAKa C MOCTOAHHbIMKU - KO3((MUMeHTaMm
MO XapaKTepUCTUYECKUM YKUC/IaM.

YpaBHeHKe beccens.

JInHeHble anddepeHUmanbHble YpaBHEHNSA € 3KCMOHEHUMaNbHbIMK
Ko3(hpuLMeHTamm.

PyHKUMSA [prHA 1 rpaHUYHbIE 3aaaquun.

PyHKUMA [dnpaka 1 ee NPUMEHEHNE B Teopun AnddepeHUanbHbIX
YPaBHEHUI.

MeTog PpomMmepa 1ccefoBaHNS NOBEAEHNS MHTErPasibHbIX KPUBbIX

YpaBHEHUA y = 1 )1 (P(0.0) = (9(0-0) = 0) B OKPECTHOCTW OCOBOI TOUKM.
(B(x,y

HaxoxxaeHne nepuognyecknx peLleHnin IMHenHbIX anddepeHumaibHbIX
YpaBHEHUI.

MaTemaTnyeckoe MOLENMPOBaHME peasibHbIX MPOLLECCOB NPy NOMOLL
AnhepeHLmabHbIX YpaBHEHNM,

[Mp6YKEHHbIE aHAIMTUYECKME METOAbI MHTErpupoBaHme
AndepeHLManbHbIX YpPaBHEHNMN,

[pUGMIKEHHBIE YMC/IEHHbIE METO/bl MHTErpMpoBaHua anddepeHUnaibHbIX

YPaBHEHWIA C UCMO/b30BaHKEM SBM.
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[MprMeHeHWe psaoB Pypbe B Teopumn 13rmbda Gaok.

Teopema Pnokc JIanyHoBa 1 AOKa3aTe/Ib,CTBO MPUBOAUMOCTU IMHENHON
O[HOPOLHOI cMCTEMbI AnpdepeHUMaNbHbIX YPaBHEHWIA C NePUOANYECKNMM
KO3(h(puumeHTamu.

YpaBHeHue lMaycca.

MonnHomb! JlexkaHapa n Yebbiwesa.

Teopema 0 AvepeHUMPYEMOCTU peLleHns 3aadun Kowm no napametpam u
Haya/lbHbIM [aHHbIM.

Teopema 0 rofloMOpPgHOCTA peLleHns 3agadnm Kowm 0THOCUTEeSTbHO
napameTpoB.

OO6LLas Teopus ormbaroLen ceMencTBa MHTerpasibHbIX KPUBbLIX 1 ee
MPYMEHEHME K HaXOXXAEHNI0 0COObIX peLleHnin AniiepeHumanbHbIX
YpaBHEHWIA MePBOro MopszKa.

MpeaensHble UMKNbI, OnpeaensiemMble aBTOHOMHOW CUCTEMOM [BYX
AnddepeHLManbHbIX YpaBHEHUM,

Paabl ®ypbe 1 UX NPUIOXKEHNS B MaTEMaTUYECKOW (h3MKE.

Pa3BuTIE TeOpUN 0ObIKHOBEHHBIX AnddepeHUManbHbIX ypaBHeHnn B XVII r
XVIII.

YCTOMYMBOCTb peLleHniA AntepeHUMabHbIX YPaBHEHNIA C OTKIOHAOLLMMCS
apryMeHTOoM.

YuncneHHble MeTofpbl peweHns OLY ¢ NOMOLLBH NPUKNaAHbIX MaKETOB.

3aBKa(p. MaraHanmnsa /NainnaHosa 3.M./



