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JuddepeHunanbHbie ypaBHEHHS M UX TIPUIOKEHUS

AHHOTanus K Kypcy «/AunddepeHunajbHbie ypABHEHUS U UX NPUJIOKEHUD)

DTO HE MPUKIATHON Kypc. ITO OONBIION CEPhEIHBIN TEOPETUUECKUN KypC

C HEKOTOPOU AEMOHCTPALIMEH BO3MOKHBIX PUITOKCHUM.

B cpeanem nmosTopsl €KUM U TTOJITOPA CEMUHAPA B HEJIEIIO.

Pacnpenenenue Harpy3Kku B TEUEHHE CEMECTPA MOXKET ObITh HEPABHOMEPHBIM.
Pacnucanue 00ycioBI€HO MHOTUMU BHEITHUMU OOCTOSITEILCTBAMU.

Kak BUJIHO U3 IpOTpaMMBbl, COAEPKAHUE Kypca CYIIECTBEHHO IITUPE

uzyueHus 1udepeHImaIbHbIX YPaBHEHUN, CUCTEM U YCTOMUYHUBOCTH PEIICHUM.
OOcyxaaroTcsl TaK»Ke MPUMBIKAIOIIE TEMbI: HETIOJIBUKHBIE TOUKH OTOOpaKEHUH,
Pa3HOCTHBIC YPAaBHEHMS, BAPUAIIMOHHOE UCYUCIICHUE U T.II.

Cucrema KOHTpOJIS OYyJIeT 3aBUCETh OT KOJIMUECTBA 3alMCABIINXCS Ha KypC.
[ToMHUMO KOHTPOJIBHBIX pa0OT M PK3aMEHA BO3MOXKHbI MUKPOKOHTPOJIbHEIE,
KOJIJTIOKBUYM, coOecenoBanusi. OCHOBHAs 11€J1b - HE KOHTPOJIb, a MOMBITKA
CTUMYJIMPOBATh MJIAHOMEPHOE U CBOEBPEMEHHOE OCBOCHHE MaTepraia.

IHporpamma kypca «/Inddepenuuaibubie ypaBHEeHUS U UX NPUIOKEHU»

JlekTop: Koueprun A.B.
Cemunapuctei: Koueprun A.B., Kounes [I.1O. (eciu Oyaer aBe rpyrmbi)

Tema 1. DjieMeHTHI TEOPUM METPHYECKHX IPOCTPAHCTB

Mertpuka u paccTosiHue, MeTprudeckoe mpoctpanctBo. HopmupoBanubie nmpoctpanctsa. [lonstue
11apa 1 €-0KpecTHOCTH. CXOIMMOCTb M1OCIIE0BATEIBHOCTA TOUEK B METPUUECKOM IPOCTPAHCTBE.
Kpurepnii Komn. [IoHsATHE IOJIHOTO METPUYECKOTO IIPOCTPAHCTBA.

PaBHOMEpHas CXOIMMOCTB MOCIIE0BATENLHOCTH (PYHKINMN, TEOPEMBI O PABHOMEPHO CXOAIINXCS
nocienoBarensHocTsX. [lonuora mpoctpancra Cla,b].

BuyTpennsis, npenenbHas U rpaHUYHas TOYKH MHOXKECTBA B METPUYECKOM IPOCTPAHCTBE.
OTKpBITHIE U 3aMKHYTbIE MHO>KECTBA B METPUUECKOM NpocTpaHcTBe. [loHOTa 3aMKHYTOTO
IIOJIMHO’KECTBA IIOJHOTO METPUYECKOT 0 IIPOCTpaHCTBA. TeopeMa 0 JOMOIHEHUH B METPUYECKOM
npoctpancTBe. OToOpa)keHUsI MeTpUYECKUX NpocTpancTB. HempepbiBHBIE 0TOOpaXeHus. Y coBHe
Jlunmina as yHKUUU U Ui oToOpakeHus. CxUMarolee U KBa3uc)KUMaroriee 0ToOpaKeHust 1
WX HEMPEPBIBHOCTh. Teopema 0 HEMOABUKHON TOUKE CKUMAIOIIEro oToopakenus. [Ipumenenus
3TOM TeopeMsl. IIpocTeiiias Moaenb pelHKa TPy Aa, TayTUHOOOpa3Has MOAEb U Jp.
Jlureparypa:

Koamoropos A.H., ®omun C.B. Dnementsl Teopun GyHKUNN U QYHKIIMOHATBHOTO aHAIK3A.
I'naBall, 88 1 —4.

Tema 2. TeopeMbl 0 HENOABHKHOM TOYKe

Teopema bpayspa o HenoaBmxHOU Touke (hopmymnuposka). Teopema KakyTanu o HEmOABUKHOM
Touke (ompenencHus u GopMynupoBKa). [Ipumepsl MpUMEHEHHUs TEOpeM O HEMOJBM)KHOW TOYKE B
HKOHOMHUKO-MaTEMaTUYECKON TEOPUHU U TEOPUHU UTD.

Jlureparypa:

1. Tonx M.JIx. BerunciaeHue HEMOABMKHBIX TOUEK U MPUIIOKEHHS K dKOHOMHKe. — M.: Hayka, 1983.

Tema 3. O0bIkHOBeHHbIE T epeHIIHATbHbIC YPABHEHHUSI IEPBOr0 NOPAIKa

[Ipumepbr Moseeid, ONTMCHIBaEMbIX TU(GepeHIINATHFHBIMI YPaBHEHUSIMH: MOJIENIb MambTyca 1 eé
Moauukanuu, Mosiens Bonbreppa-Jlotku u apyrue.

OO0bIkHOBEHHBIE MU (hepeHInaIbHbIE YPaBHEHUS TIepBOro nopsiaka. [Tonstue pemenus
(wactHoro M 00mero). HauansHoe ycnosue. 3agaua Ko 11t 00bIKHOBEHHOTO M (HepeHIHaTBEHOTO
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ypaBHEHUsI 11epBoro nopsjaka. Jlemma o6 sxBuBasieHTHOCTH 3aaun Ko i auddepenunansuoro
YPaBHEHHUs [IEPBOTO MOPsJIKA U UHTETpaIbHOTO ypaBHeHMs. Teopema IIukapa. IlonaTre 0 ynCIIEHHBIX
METO/IaX pelIeHHsI OOBIKHOBEHHBIX TU(PepeHINaTbHBIX YPaBHEHHA. Y paBHEHUS C pa3AeIsSIOIIMU Cs
NIEPEMEHHBIMU U CBOZSIIMECS K HUM ypaBHeHus. JInHeliHble ypaBHEeHUs, ypaBHeHue beprymu.
YpaBHeHUS B MONHBIX U depeHranax.

Jlureparypa:
@ununnos A.D. Beenenue B Teopuro muddepeHaibHbX ypaBHenui. §§ 1, 2, 5.
@ununmoB A.D. CoopHuk 33134 1o 1uddepeHnaIbHpIM ypaBHeHUIM. §§ 2 — 6.

Tema 4. YpaBHeHMsI BbICIIMX MOPSIIKOB U CHCTeMbl YPABHEHMH MEPBOro MOpsiaKa.
JInHelHbIe ypaBHEHHSA U CHCTEMbI

[ToctanoBka 3amaun. Bekrtop HavanmbHbIX 3HaueHuil. 3amaua Komm ans  cucrem
muddepeHIMaTbHBIX YpaBHEHUN mepBoro mnopsaka. dopmynupoBka Tteopemsbl Ilukapa ans cucrem
muddepeHIMaTbHBIX ypaBHEHUN mepBoro mopsiaka. 3amada Komm mna  auddepeHmanbHOro
ypaBHEeHHs mopsiika N. CBsizp Mexay AuQQEpeHIHATBLHBIM YPAaBHCHHEM IOPSIKa N U CUCTEMOU
muddepeHInanbHBIX  YpaBHeHH mepBoro mopsaka. DdopmymmpoBka Teopembl [lukapa s
b depeHIIMaTbHOTO YpaBHEHH Oopsiaka N.

[NonsiTre TMHEWHO!N 3aBUCUMOCTH W JIMHEWHOW HE3aBUCUMOCTH Habopa (YHKIHI B IPOMEKYTKE.
Teopema 0 cCTpykType OOIIEro pemeHuss OJHOPOJHOTO M  HEOAHOPOIAHOrO  JMHEHHOIo
muddepeHInaTbHOTO ypaBHeHUs Topsaaka N. DyHaameHTanbHBIH Habop pemeHuii. Teopembl 00
onpenenutene BpoHckoro st Habopa pemeHuil OJHOPOJHOrO JIMHEHHOTO Iu(QepeHInaTIbHOro
ypaBHEHUs mopsaka N. Meron Bapualuuu MPOW3BOJBHBIX MOCTOSHHBIX [JI OTBICKAHHMS YaCTHBIX
peleHnit HeOAHOPOAHBIX JIMHEWHBIX MU depeHInaTbHBIX ypaBHEeHUH mopsaaka N. OyHnaMeHTalbHbIH
Ha0Op pelIeHnit OJHOPOAHON CHCTEMBI YPaBHEHUH MEPBOTO MOPSAIKA, TEOPEMa O CTPYKType 00IIero
pELIEHNST OJHOPOIHOW M HEOJHOPOIHOW CUCTEMbl. MeTO/1 Bapraly MPOU3BOJIBHBIX TOCTOSHHBIX IS
OTBICKAHUSl YAaCTHBIX PEIIeHUH HEOJHOPOJHBIX JTUHEHHBIX cUCTeM IuddepeHInaNbHbIX YpaBHEHHI
IIEPBOTrO NOPSIKA.

Jluteparypa:
QOununmno A.D. Beenenue B Teopuio muddpepeHnaIbHbIX ypaBHeHHH. §§ 4, 5.
OununmoB A.@. CoopHUK 3a1a4 110 1uddepeHInanbHbIM ypaBHEHUAM. §§ 2 — 6.

Tema S. J/InHeiiHbIe YypABHEHUS H CHCTEMBI € IOCTOAHHBIMH KO3 (P (PHUUHEHTAMH

CrpykTypa oOIIero pemeHus JUHEHHOTOo OJHOPOAHOrO au(pdepeHInaTbHOTO YpPaBHEHUS
C NOCTOSHHBIMU Kod(dunnreHtamu. HaxoxneHre 4acTHOrO pelieHHs HEOJAHOPOIAHOIO JMHEHHOro
YPaBHEHMsI ¢ TOCTOSHHBIMU KO3()(UIIMEHTaMU METOJIOM HEONpeeeHHbIX KO3 PULIHEHTOB.

CrpykTypa 0OIIEero pelieHus JIMHEHHON OJHOPOIHOW CHCTEMBl YpPaBHEHUH IEPBOTrO MOPSIKa
C MOCTOSHHbIMH KO3 ¢uuueHtamu. Da30BbIii MOPTPET, OCHOBHBIE THUIIBI HEMOJBUKHBIX TOYEK.
Haxo’x1eHne yaCTHOTo peleHust HEOJHOPOAHOM CUCTEMBI JIMHEHHBIX AU epeHnanbHbIX YpaBHEHUH
HEPBOTO MOPSIKA METOJIOM HEOIPeAeIEHHBIX KO PHUIIMEHTOB.

Jlureparypa:
@ununmnos A.D. Beenenue B Teopuio nuddepeHnaabHbpIX ypaBHeHui. §§ 9, 12, 14.
OunmunmoB A.@. CoopHuk 3aaa4 1o nuddepeHuanbHeIM ypaBHeHusm. §§ 11, 14.

Tema 6. YcTOMYHBOCTD pEeIIEHHH CHCTEM. JKOHOMUYECKHE NPHJI0KCHHS

da30BbI€ TPACKTOPUH. Y CTONYUBOCTD 10 JIAMyHOBY M aCUMIITOTHYECKAsl yCTOMUNBOCTh. CBelleHNE
K MCCIICJOBAaHUIO IOJIOKEHUs paBHOBecUsA. TeopeMbl JIsamyHOBa. Y CTOMYMBOCTD PEIICHUN JIMHEWHBIX
cucreM. PoOpMyIHpPOBKa TEOpPEM 00 yCTOMUMBOCTU U HEYCTOHYMBOCTHU IO MEPBOMY HPUOIMKEHUIO.
Jloka3arenbCTBO VI CIydasi IPOCTBIX BEIECTBEHHBIX XaPAKTEPUCTUYECKUX KOPHEH.
[Tonsitue o cTpykTypHOi ycToiuuBocTH. [Ipumenenune ¢pynkuuu JIssmyHoBa A5 aHAJIM3a CTPYKTYPHOU
YCTOMYHUBOCTH.
Anamu3 monenu Bonbpreppa — JIOTKM «XHUITHUK — KepTBa». Y CTOMUMBOCTH MOJIOXKEHUM paBHOBECHS B
moaensix Conoy u Pamcest.

OcHoBHasi JuTeparypa:
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Oununmnor A.®. Beenenue B Teopuro auddepeHnanbHbIX ypaBHeHu. §§ 17 — 21.
@ununnoB A.®. CoopHuk 3a1a4 1o 1udpepeHnaabHbM ypaBHeHusM. §§ 15 —17.

Tema 7. O0bIKHOBEHHbIE PA3HOCTHbIEC YPABHEHUS

PaznoctHbIC YypaBHEHUS, ABE PopMbl 3amucH. 3anada Komm. @opMynrpoBKa TEOPEMBI O CTPYKTYpE

00I1ero perieHus TMHEHHOTO Pa3HOCTHOTO YpaBHEHHsI Mopsiaka N. PereHne MTUHEHHBIX Pa3HOCTHBIX
YpaBHEHHI C TIOCTOSTHHBIMU K03 duineHTamu. VcciienoBanne yCTORIMBOCTH HEMOIBUKHBIX TOYCK.

Jlureparypa:
A.YO Kospmxabix, O.0. KoBpmwxkHubix. /luddepeHnpanpapie 1 pa3HOCTHBIC ypaBHeHHS. | aBa 2.

Tema 8. D1eMeHTHI BADUAIIMOHHOT0 MCYHCJIEHN S, IOHSAITHE 00 ONTUMAJILHOM YIIPABJICHHUH.

IIpocreiiias 3agaya BapUalMOHHOTO HcuMciieHus. OCHOBHBIE IOHATHS. YpaBHEHUE Oiepa.

Mzonepumerpudeckas 3aaya BapHalMOHHOTO ucuuciaeHuss. GopmynupoBka HE0OOX0AMMOTO YCIOBHS.
3amada ¢ HOJBUKHBIMUA KOHIIAMH, YCIIOBUE TPAHCBEPCATIbHOCTH.

ITocTranoBka HpOCTGfII.HHX 3aaa4 OITUMAJIbHOI'O YIIPAaBJICHUS. 33,[[3.‘-13. 0 paclHIMpCHHOM

BOCIPOU3BO/ICTBE IIPU HAJIOTOOOJI0KEHHUH.
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Jlureparypa:
Onwcronbi JI.O. Jluddepenimansubie ypaBHEHUS U BApUALIMOHHOE UCUHUCTICHHE.
I'maBa 6, §§ 1 — 4, I'maa 9, § 3.

Jlureparypa:
Kommoropos A.H., ®omun C.B. DnemenTs! Teopun QyHKINH 1 QyHKIIMOHAIBHOTO aHAIN3a. — M.
dusmatiur, 2019.
Oununnos A.D. Beexenue B Teopuio nuddepeHnnanbabix ypasHeanii. — M.: YPCC, 2014.
OwmnunmnoB A.®D. Coopuuk 3anau 1o nuddepennuanbubvM ypapHerusm. — M.: YPCC, 2013.
Onwcronsi JI.O. [luddepennumanbupie ypaBHeHUs U BapranroHHoe ucumcienue. — YPCC, 2000.

AXO Kospmwxkubix, 0O.0. KoBpwxubix. [uddepeHunanbaple ¥ pa3HOCTHBIE ypaBHEHUS.
N3narenscTBO Ypanbckoro ynuepcutera, 2014.
Tonn M.JIx. BerunciieHre HeOABUKHBIX TOUEK U IPUIIOKEHU K 3KoHOMHUKe. — M.: Hayka, 1983.



