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I[TPOI'PAMMA

BCTYIIUTCIIbHOI'O 3K3aMCHaA 110 CIICIIHUAJIBHOCTH

01.01.02 «/Iuddepennmanbable ypaBHEHUS, TMHAMUYECKUE CUCTEMBI M ONITUMAILHOE

YIPaBICHUE)

I10 @HSHKO-M&TGM&TH“ICCKI/IM N TCXHUYCCKHUM HAayKaM

TD€6OBaHI/IH K IIOCTVYIIAIOIMHWM B ACITUPAHTYPY

I[JBI CHa4un BCTYIUTCIBHOI'O 3K3aMCHA B AaCIIMPAHTYpPy II0 CICHHUAJIBHOCTH

9K3aMCHYIOIIHUCCA OOJIPKHBI:

® 3HAThb MaTepuall, NPEIyCMOTPEHHBIA OOl M CHEelUaJIbHOW YacThbIO
IIPOTpPaMMBl;

® yYMETh KPaTKO U3JIOKUTh COJIEp:KaHue pabOThl, MPEJCTABIECHHON B KayecTBE
pedepara;

® BJAJETh KPYroM BOIPOCOB, CBSI3aHHBIX C Y3KOM 00IacTbiO, K KOTOpOM

OTHOCHUTCS TIPE/ICTABJIICHHBIN pedepar.



Beenenue

B ocHoBe HacTosIIel mporpaMMsbl JIEKUT MaTepuan KypcoB: JIMHEIHas anreopa,
MaTeMaTHUeCKUid aHanu3, (QYHKIMOHAJIBHBIA aHalu3, MaTreMartudeckas (Qu3uKa,
YUCJIEHHBIE METO/Ibl, OOBIKHOBEHHBIE TU(PepeHInaNbHBIE YPABHEHHUSI U YPABHEHUS C
YACTHBIMHU TMPOU3BOJHBIMH, a TaKXe PsAJ OTACIbHBIX BOMPOCOB (PYHKIIMOHAIBHOTO

aHanM3a u TeOpuu QyHKIIMOHATBHBIX TPOCTPAHCTB.

DJIeMeHThbI JIMHEIHOH aJre0pbl.

Matpunsl u peiictBuss Hax Humu. Onpenenuren W ux cBoiictBa.  CucCTEMBI
JMHEWHBIX ypaBHeHNU. Popmynsl Kpamapa. KomrmuiekcHbie uncia. @opmyia Ditiepa.
Marpununoe npencrasienue. lIpsmas Ha IOCKOCTH M B mpocTpaHcTBe. [1nockocTs B
R®. KpuBble BTOpOrO TMOpSIKA: NPHUBEACHHE K KAHOHHYECKOMY BHAY, IpaQuKW.
JIuHelHbIE TIPOCTPAHCTBA, €BKIUAOBBI IPOCTPAHCTBA, CKaJsApHOE. JIMHENHBIE
OTepaTopbl: OOpaTHBIN, COMPSIKEHHBIH, CAMOCONPSKEHHBIH, IIPOU3BEJCHUE.
CoOcTBeHHbIE 3HAu€HHUS U COOCTBEHHbIE BeKTOphl. KBaapaTuunble ¢GopMbl M HUX

MMPUBCACHHUC K KAHOHNYCCKOMY BUY.

MareMaTHYEeCKHH aHAJIN3.

Teopus wmHoxkectB. OtoOpaxkenus. llpenensl uYMcIOBOM MOCIEAOBATENIBHOCTH:
Kpurepnii Kommu, BepXHUH W HWKHUHU npenensl. (OCHOBHBIE  TEOPEMBI
muddepenunansaoro ucuucienus. [Ipasuno Jlonuransa. Muaterpan Pumana. @opmyna
Herotona-  JleitOuuma.  HecoOcTtBeHHble  uHTErpaibl.  MHTEpmonsimoHHbIC
KBaJpaTypHbie (GopMyibl: (opmyiia Tpareuui, MPSIMOYTOJIBHUKOB, CHUMIICOHA.
®opmyna Teunopa ¢ OCTaTOYHBIM WiIEHOM. DYHKIIMA HECKOJBKUX IEPEMEHHBIX.
OkctpemyMsbl. IIponsBoxnHas 1o HanpapieHU0. @OYHKIMOHAIBHBIE PsIbL.
PaBHOMepHasa cxogumocTs. CTeneHHsie paabl. MeTpuueckue npoctpancTsa. [IpuHimn

cKaThix oToOpaxeHui. Psagpt dypbe. OpTOroHaNbHBIE CHCTEMBI B THIHLOEPTOBOM



npoctpancTee. HepaBeHcTBO beccens u kpurepuil MOMHOTHL. TPUTOHOMETPUYECKHE
psaabl. [IpeoOpazoBanne @ypre u ero cpoiictBa. OOpatHoe mpeodpazoBanue Dypre.
JIBOMHBIE W TpPOWHBIE MHTETpaJbl. 3aMEHa IIEPEMEHHBIX B KpPaTHOM HHTErpale.
®opmyna I'aycca — Octporpaackoro. KpuBonnHeiiHble wuHTErpayibl. DOyHKIIMU
KOMIUIEKCHOTO nepeMeHHoro. Y cnosus Komu- Pumana. Teopema Ko 06 unTerpane
0 3aMKHYTOMY KOHTYpY. M3onupoBaHHble ocoOble ToukHu. MHTerpan Komm. Psibl

Teitnopa u Jlopano. Kondopmusie otobpaxkenus. [Ipumepsr.

JAuddepeHunaibHbie YyPABHCHMS.

Teopema cCylmecTBOBaHMA W €IWHCTBEHHOCTH pemeHus Komm i  cucrem
OOBIKHOBEHHBIX Ju(depeHITnaNbHbIX ypaBHeHUN. Crydall JTUHEHWHBIX YypaBHEHUHU.
Teopema 0 HempeppIBHOM 3aBUCUMOCTH M JU((HEPEHUUPYEMOCTH PEIIEHUN 110
HAaYaJbHBIM YCJOBUSAM UM IO MapaMmeTpy. YpaBHEHUs B Bapuauusx. JIMHelHbIe
cuctembl. Omnpenenutens Bponckoro. Teopema JluyBumns. Meton Bapuanuu
MOCTOSIHHBIX. J[OKa3aTenbCTBO TEOPEMBI  CYIIECTBOBAHHUS U E€IUHCTBEHHOCTH
AQHAJIMTUYECKOTO PELICHHS] METOJOM MaxKopaHT. CHCTeMbl JTUHEWHBIX YpPAaBHEHUU C
MOCTOSIHHBIMU KO3 PuiiMeHTamMu. DKCIOHEHTa JUHEWHOro omnepartopa. lIpumepsl.
OcoOble TOUKM JIMHEWHBIX CHCTEM Ha Iulockoctd. DyHkums ['puHa omepartopa
Mtypma- JluyBumig. CBoiicTBa COOCTBEHHBIX  (DYHKIHMI: OpPTOTOHAIBHOCTD,
OCHIWJUIALIMOOHBIE cBolcTBa. Jlnddepenimanbabie ypaBHeHus y = f(y) u y =F(y).
JIlnHAaMHUYECKHE CUCTEMbI U BEKTOPHBIE MOJIS. Y CJIOBUE COBMECTHOCTH JIMHAMUYECKHUX
cucreM. llepBele  umHTEerpasnbl. KBasujnumHEMHbIE  ypaBHEHMST C  YaCTHBIMU
MPOM3BOAHBIMU TIepBOro mnopsiaka. 3agaya Komwu. IlpuBeaeHne k KaHOHUYECKOMY
BUIYy JHMHEHHOTr0 THUNEpPOOIMYECKOTO YypaBHEHHUS BTOPOTO TOPSAKA C JABYMS
HE3aBUCHUMBIMU  MEPEMEHHBIMU. BoiHyxnennple  koneOaHWs — CTPYHBI  C
3aKpEIJICHHBIMA KOHLIAMH. Y paBHEHUE TEIIONpoBOAHOCTU. [lepBas kpaeBas 3agayva.
[Mpunuun makcumyma. EnuHcTBeHHOCTH. Pasnenenue nepemeHHbix. 3anada Komm.

Nurerpan Ilyaccona. @yHaaMeHTallbHBIE pelieHust oneparopa Jlammaca u gopmyna



I'puna. @ynkuusa ['puHa W MONMYNPOCTPAHCTBA M MOJYIUIOCKOCTH. ['apMoHMYeckue
nonuHOMbl. CBOMCTBAa TapMOHHMYECKHUX (QYHKIUI: TeopemMa O CpeIHeM, IPHUHLHUI
MakcuMyma, Teopema JInyBuinis, TeopeMa 00 ycTpaHUMOM ocoOeHHOCTH. DopMyIibl
Kupxroga u Ilyaccona st BoaHOBOro ypaBHeHMsA. KauecTBeHHOe wHcciel0oBaHUE
3agaun Komm juist BomHOBOrO ypaBHeHus. IIpeoOpazoBanue @ypne u 3agaua Komm

11 JIMHEeHOro ypaBHeHus [llpenunrepa.



BOHpOCbI BCTYIIUTECJABHOI'O JK3aMEHA

no cnenuajabHocTu 01.01.02 — «{udpepennuanbHbie ypaBHEHMS, JUHAMHYECKHUE

CUCTEMBI H OITUMAJIBHOC YIIPABJICHUE»

|. DiieMeHTHI TMHEHHOH aaTredphl.
1. MaTpuupsl 1 1eHCTBUS HAJl HUMH.
2. OnpenenuTeny U UX CBOMCTBA.
3. Cucremsl TuHEWHBIX ypaBHeHU. opmyibl Kpamepa.
4. KomnekcHelie uncna. @opmyna Diepa. MatpudHoe npeacTaBiIeHUE.
5. IlpsiMast Ha TTOCKOCTH U B TpOCTpaHCTBE. [11OCKOCTH B R,
6. KpuBbie BTOporo nopsijika: mpuBeAeHUE K KAHOHUYECKOMY BUY, TpadUKu.
7. JIunerHbIe IPOCTPAHCTBA, €BKIUAOBHI IIPOCTPAHCTBA, CKAJIIPHOE.
8. JIuHeiiHble onepaTopbl: 0OPATHBIMN, COMPSKEHHBIN, CAMOCONPSKEHHBIH,
npousBenenue. CoOCTBEHHBIE 3HAYEHHS 1 COOCTBEHHBIE BEKTOPBI.
9. KBagpatuunbie popMbI U X TPUBEJCHUE K KAHOHUYECKOMY BUJTY.
Il. MaTemaTu4ecKuil aHAJIN3.
1. Teopust MHOKecTB. OTOOpaKEHUS.
2. IIpenensl yncnoBoii nocnenoBarenbHoct: Kpurepuit Koy, BepxHuii 1 HIKHUT
IIPEIEIIBI.

3. OcHoBHBIE TeopeMbl JuddepeHmanbaoro ucunciaeHus. [pasuno Jlonurans.



4. Unrerpan Pumana. ®opmyna Hetotona- JleliGnuia. HecoOcTBeHHbIE HHTErpaIb.
5. UHTepnonsiinoHHbIE KBapaTypHble GOpMyJIbl: (popMyra Tpaneuui,
MPSIMOYTOJIBHUKOB, CUMIICOHA.
6. @opmyina Telinopa ¢ OCTATOYHBIM YJICHOM.
7. OyHKIHUH HECKOJIBKUX MTEPEMEHHBIX. DKCTpeMyMsl. [Ipon3BoaHas 1o
HaIIPaBJICHUIO.

8. ®yHkimoHadbHBIE psibl. PaBHOMEpHAst cxoquMocTh. CTETIEHHBIE PSIbI.

9. Merpuueckue npocTpancTBa. [IpuHIUI CKaThIX 0TOOpaKEHU.

10. Psangsr @ypre. OpTOroHaIbHBIE CUCTEMBI B THIILOEPTOBOM MPOCTPAHCTBE.
HepasenctBo beccens u xpurepuid MOIHOTHL. TPUTOHOMETPUYECKUE PALBI.

11. TIpeoGpazoBanue @ypwe u ero cpoiictBa. O6paTHOE IpeodpazoBanue Dyphe.

12. JIBoliHbIe U TPOWHBIC MHTETPANBI. 3aMeHa IEPEMEHHBIX B KPATHOM MHTETpaJe.

13. ®dopmyna 'aycca — Octporpanckoro. KpuBoauHeilHbIe HHTETPAIBL.

14, ®yHKUIMM KOMIUIEKCHOTO nepeMeHHoro. YcnoBus Komm- Pumana. Teopema
Koum 00 uHTerpasne no 3aMKHyTOMY KOHTYpY.

15. MsonupoBanusie ocodbie Touku. Murerpan Kommu. Psaaer Tetinopa u Jlopano.

16. Kondopmusie otoOpaxkenus. [Ipumepsr.

1. Inddepennuaibibie ypaBHeHHS.

1. Teopema cyliecTBOBaHUS U €IMHCTBEHHOCTH perieHus: Komm s cuctem
OOBIKHOBEHHBIX U] PepeHInanbHbIX YpaBHeHu. Ciydail THHEHHBIX ypaBHEHUH.

2. Teopema 0 HEMPEPBIBHOM 3aBUCUMOCTU U AU (HEpEeHIUPYEMOCTH PELICHH 110
HaYyaJbHbIM YCIIOBHUSM U M0 NTapaMeTpy. Y paBHEHHUs B BapUaALIHSIX.

3. Jluneiinbie cuctemsl. Onpenenurens Bporckoro. Teopema JlnyBuiins. Meton

Bapualyu IMOCTOSHHBIX.



4. Jloka3aTenbCTBO TEOPEMBI CYILIECTBOBAHUSI W €IMHCTBEHHOCTH aHAJUTUYECKOTO
pELIEHUs] METOJIOM MaKOPaHT.

5. CucrteMbl JIMHEWHBIX YPaBHEHUHN C TOCTOSSHHBIMU KOA(pdUIIMEHTaMH. DKCIIOHEHTA
JUHEHHoro oneparopa. [Ipumepsi.

6. Oco0Oble TOUKHU JIMHEHHBIX CUCTEM Ha IIOCKOCTH.

/. ®ynkuus ['puna onepatopa ltypma- JInysumisa. CBoiicTBa COOCTBEHHBIX
(YHKIIHI: OPTOrOHANTBHOCTH, OCIMILISIIUOOHBIE CBOMCTBA.

8. Jluddepenunanbapie ypaBHeHus y = f(y) u y =F(y).

9. JluHaMHYEeCKHE CUCTEMBI U BEKTOPHBIE MOJISA. Y CIIOBUE COBMECTHOCTHU
JUHAMUYECKUX cUCcTeM. [lepBbie MHTErpabl.

10. KBa3unuHelHble ypaBHEHHUS ¢ YaCTHBIMU NMPOU3BOHBIMH ITEPBOTO MOPSIIKA.
3amaua Komm.

11.IlpuBeneHne Kk KAHOHUYECKOMY BUY JJUHEHHOTO THUIEPOOINYECKOTO YPABHEHUS
BTOPOTO MOPSIAKA C IBYMsI HE3aBUCUMBIMH ITEPEMEHHBIMU.

12. BeiHyX1eHHBIE KOJI€OaHUsI CTPYHBI C 3aKPETUICHHBIMHU KOHIIAMHU.

13.YpaBuenue TemnonpoBoaHocTu. [lepBas kpaeBas 3amaya. [IpuHimn makcumyma.
EnunctBennocts. Paznenenue nepemennsix. 3anada Ko, MaTerpan Ilyaccona.

14 . ®ynnameHnTanbHbIe peiieHus oneparopa Jlamnaca u popmyna I'puna. Oynkuus
['puHa [ MOTYyNIpOCTPaHCTBA U MONYIIIOCKOCTU. ['apMOHMYECKHE TOTUHOMBI.

15.CBoiicTBa rapMOHUYECKUX (PYHKIUI: TEOpEMA O CPETHEM, TPUHIIUIT MAKCUMYMa,
Teopema JlnyBusis, Teopema 00 yCTpaHUMON OCOOCHHOCTH.

16.®opmynsl Kupxroda u [lyaccona nist BomHOBoOro ypaBHeHus. KauectBeHHOE
uccienoBanue 3aaa4n Ko asist BOTHOBOTO YpaBHEHUS.

17. TIpeoGpazoBanue Dypoe u 3amaya Komm nms nuaeitHoro ypaBHenus Llpenunrepa.
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12,

TEMbI PE®EPATOB
JJIS1 MOCTYNAINIUX B ACHUPAHTYPY MO CHENUATBLHOCTH

01.01.02 —«/In¢depennuanbHble ypaBHEHUsl, IMHAMHYECKHE CHCTEMbI U

OIITHMAJILHOC YIIPABJCHHUC)

Y CTOWYMBOCTD JTMHEWHBIX CUCTEM U pepeHIInalbHBIX ypaBHEHUH B OaHaX0BOM
IIPOCTPAHCTBE.

[Ipsimoit meTon JIsimyHOBa (BTOPOW METOM) UCCIAEAOBAHUS PEIIEHUS CUCTEMBI
U pepeHInanbHbIX YPABHEHUN HA YCTOMYUBOCTD.

IlepBbrit MmeTo JIsMyHOBA HCCIEA0OBaHUS PEILEHUS CUCTEMBI

U pepeHInanbHbIX YPABHEHUN HA YCTOMYUBOCTD.

CuHTYIspHO- BO3MYLIEHHbIE AU PepeHLInanbHbIe YpaBHEHUS.

[enble pemenus nudpdepeHaibHbIX ypaBHEHUH.

HNHTerpupoBaHne IMHEWHBIX YPABHEHUN U JINHEMHBIX CUCTEOM C IIOCTOSHHBIMHU
Koa(duieHTaMu oneparuoOHHBIM METOJIOM..

HNHTerpupoBaHne OJHOPOIHBIX JINHEMHBIX YPABHEHUN BTOPOTO MOPSIKA IPU
MOMOIIM O00OIIEHHBIX CTETIEHHBIX PSIOB.

ACUMIITOTUYECKOE UHTErPUPOBAHNE JIMHENHBIX AUPPepeHInanbHbIX YPaBHEHUN
BTOPOTO MOPSIIKA.

Marpu4yHO-BEKTOPHBIN METOI UHTEIPUPOBAHUS JTUHEUHBIX CUCTEM

i pepeHnanbHbIX YpaBHEHUH.

3anauya Komm- Hukonertu 1uist HOpManbHOU cucTeMbl AU(depeHIInanbHbIX
YPaBHECHUM .

[Ipobniema 1ienTpa u Ghokyca Jjsi AByMEpPHONH aBTOHOMHOM CHCTEMBI C
MOJINHOMUAJIbHBIMHU HEJIMHEUHOCTSIMH.

CTpyKTypHO- TpYIIIIOBOM aHAIM3 U €0 MPUMEHEHHUE B TEOPUU OOBIKHOBEHHBIX

nuddepeHranbHbIX YPaBHEHUH .
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Y CcTONYMBOCTD, OTPAHUYEHHOCTh U MHTETPUPYEMOCTD B KBAapPaTypax CUCTEM

nuddepeHInaTbHbIX YPaBHEHHIH .

JludbdepeHnransHbie ypaBHEHUS ¢ pa3phIBHBIMH MMPABBIMU YaCTSIMHU.

Cuetnble cucteMbl nudepeHInanbHbIX ypaBHEHUH.

OnTuManbHOE YIPaBICHUE IBUKECHHUEM.

Meton ycpennenus B Teopun nudepeHnaibHbIX ypaBHEHUH .

Teopema Kapareonopu aJis ypaBHEHUs IIEPBOTO MOPsAJIKa B HOpMaIbHOU Gopme.
HHTerpanbHble NpeoOpa3oBaHus U UX PUMEHEHUE ISl HHTETPUPOBAHMS
YpaBHEHHUI MaTeMaTHUUEeCKON (hU3UKHU.

3ajaya o MOCTPOECHNUH BCETO MHOKECTBA HOPMAJIBHBIX CUCTEM
mu(pepeHInanbHbIX YPABHEHUH 1O 33JaHHOW TPAEKTOPHUU U €€ IPUMEHEHUE.
MatpuuHblil METOJ UHTETPUPOBAHUS OJJTHOPOAHBIX JTUHEUHBIX CUCTEM
mudepeHnnanbHbIX YpaBHEHUH.

[IpocTenmas OCHOBHAs 3a/1adya BAPUALMOHHOTO BBIYUCIICHUS.

3agaua Komm a1 ypaBHEHUS IIEPBOrO MOPSAJIKA C OTKIOHSIOMIUMCS apTyMEHTOM.
Kpaesas 3agaua Illtypma- JInyBumis.

[IpenenpHbIE TUKIIBL, ONPENEIIEMbIE ABTOHOMHOM CUCTEMOM JBYX YPABHEHUM.
Kpurepuii ['ypBuLia u ero ucrosjab30BaHUE B TEOPUU YCTOMYMBOCTHU PELIEHUN
mupepeHInanbHbIX YpaBHEHUH.

TeopeMsl cyiiecTBOBaHMS HEMPEPHIBHO nudPepeHnpyemMoit HeIBHOW QyHKIIUN
OT OJTHOM U OT HECKOJIBKHUX MEPEMEHHBIX U UX MPUMEHEHUE B TEOPUU

i pepeHInanbHbIX YpaBHEHUH.

Teopema Koimu u ee mpuMeHeHne Jj1s1 THTETpUpOBaHus 1udhepeHITnaTbHBIX
YpaBHEHUI TP MOMOIIU CTETICHHBIX PSJIOB.

Teopema Ileano cymiecTBoBaHUS HEMPEPHIBHO AUPHEPEHIUPYEMOTO PEILICHUS
3agaun Komm.

Teopema JIssmyHOBa 00 YCTOWYMBOCTHU IO TIEPBOMY MTPUOIMKEHUIO B CITydae

ABTOHOMHOMW CUCTEMBI.
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Psnpr @ypre u ux npuMeHeHue B Teopun JuddepeHInaabHbIX YpaBHEHHH.
He3aBucuMmeble HHTErpaisl ¥ OOUIUI MHTETpal HOPMAIbHOW CUCTEMBI
nriddepeHnanbHbBIX YpaBHEHUMN.

[IpuBeneHre OAHOPOTHON JIMHEMHOW CUCTEMBI C IOCTOSTHHBIMU
Koa(dpuIeHTaMu K KAHOHUYECKOMY BUTY.

HccnenoBanne Ha yCTOMYUBOCTD HYJIEBOTO PELICHUS OJJHOPOJIHOM JIMHEUHOMN
CHCTEMBI C IOCTOSHHBIMH KO3()(PHUIIMEHTaMU IO XapaKTePUCTUYECKUM YHCIIaM.
HccnenoBanre Ha yCTOMUUBOCTh HYJIEBOTO PEMIEHUSI OAHOPOAHOTO TUHEHHOTO
YpaBHEHUS BTOPOTO MOPSI/IKA C MOCTOSHHBIMU KO3 (PUIIMEHTaMU 10
XapaKTEepPUCTUYECKAM YHCIIAM.

VYpasuenue beccens.

Jluneiinpie nudPpepeHraibHble YPaBHEHHS C SKCIOHEHIIMAIbHBIMU
koahpureHTamu.

@yukuus ['prHa U rpaHUYHBIE 33]1a4U.

®yukuus Jlupaka v ee NpUMEHEHHUE B TEOPUH TU(]PPEepeHIIMATbHBIX YPaBHEHUN.
Meron @pommepa uccien0BaHus OBEICHN HHTEIPAIbHBIX KPUBBIX YPABHEHUS

_ P(x.y)
Q(x,y)

HaxoxaeHue nepruoJuyecKkux peieHnii TMHEHHbIX AU(depeHIuanbHbIX

(P(0,0) =Q(0,0) =0) B OKpECTHOCTH 0CO0O0I TOUKH.

YPaBHECHUM.

Marematuueckoe MOAEINPOBAHNUE PEATIBHBIX MPOIIECCOB MTPH TOMOIIU
nupepeHInanbHbIX YpaBHEHUH.

[TpubnvkeHHbIE AaHATUTUYECKUE METO bl MHTETpUpOBaHue nudhepeHnanIbHbIX
YPaBHEHHUM.

[TpuGnmkeHHbIE YUCIIEHHBIE METOIbI HHTETPUPOBaHUS UG HepeHIINaTEHBIX
YpaBHEHUH C UCHOJb30BaHEM DOBM.

[Tpumenenue psagoB Oypbe B TeOpuU M3ruda 0asok.
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Teopema @nokc JIAanmyHOBa U 10KA3aTEIbCTBO MIPUBOAUMOCTH JIMHENHOU
OJTHOPOJIHOM cucTeMbl U hepeHIINATBHBIX YPaBHEHUH C IEPHOIUIECKIMHU
ko3 unreHTamu.

YpaBuenue ['aycca.

[Tonmunomel Jlexxanapa u YeOsliena.

Teopema o nuddepenumpyemoctu pemreHus 3agaun Komm rno napamerpam u
HaYyaJIbHBIM JAHHBIM.

Teopema o ronomop¢HoCTH penienus 3agaun Ko oTHOCHTENbHO TapaMeTpoB.
OO01as Teopust orudaronieil ceMencTBa MHTErPAbHBIX KPUBBIX U €€ IPUMEHEHUE
K HaXx0JIEHUIO 0COOBIX pemeHni auddhepeHnaibHbIX YPaBHEHU EPBOro
HOpsIZIKA.

[IpenenpHbIE NUKIIBL, ONPENEIIEMbIE ABTOHOMHOM CUCTEMOM JBYX
nudepeHnanbHbIX YPaBHEHUH.

Psinpl @ypbe 1 UX NPUIIOKEHUS B MAaTEMAaTUYECKON (pU3HKe.

Pa3BuTue Teopun 0ObIKHOBEHHBIX NU(PepeHanbabX ypaBHenuid B XVII u
XVIII.

Y cTolunBOCTh perieHui 1udpepeHnaibHbIX YPaBHEHUN ¢ OTKIOHSIOMIMMCS
apryMEHTOM.

Yucnennsie MeTo bl pemieHus OJ[Y ¢ nomMoInpio NpuKiIagHbIX MaKETOB.
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