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1. MecTo 1 nesu qucuumianHbl B cTpykrype OITOII

HNuctnummna «/luddepeHunaibapie  ypaBHEHUS» OTHOCUTCS K 0a30BOM
yactu bl1.b 6moka bl «Jlucuumimasl (MOyJIH)», SBISIETCS 00S3aTEIBHON IS
OCBOEHHSI, TIpErnojacTcs Ha BTOPOM Tojay OOydeHUs, B TPEThEM CEMECTpe.
OCBOCHMIO JTUCHUIUIMHBI MPEAMICCTBYET OCBOCHUE JUCIUIUIMHBI  (MOJIYJIA)
«MareMaTHu4eCKu aHajln3» B IEPBOM U BTOPOM CEMECTpPAX.

IlensMmu  ocBoenmst mucIUIUIMHBL  «JluddepeHnuaibabie  ypaBHEHUS»
ABJISIFOTCA :

® 3HAKOMCTBO CTYAEHTOB C Teopuedl auddepeHuuanbHblX ypaBHEHUH,
SBJISIONIEICS OCHOBOM BCeX 0A30BBIX KYpPCOB TEOPETUUECKON (PUBUKHU;

e o0oOydeHHE CTYJEHTOB OCHOBHBIM THWUIIOBBIM METOJAAM M  IpHEMawm,
HEOOXOAMMBIM TpPU PEHIEHUH PA3NUYHBIX BHUAOB  JU(PPEpeHIIMaTbHBIX
YpaBHECHUM.

2. CTpyKTYypa M cojiep:KaHue U CHUILTUHbI

O6beM aucimmiubbl  «/luddepeHnmnansapie  ypaBHEHHs» COCTaBiuseT 4
3a4eTHBIX €OUHUIBI, Bcero 144 wyaca, U3 KOTOpBIX 67/ 4YacoB COCTaBISET
KOHTaKTHas paboTta oOydJaromierocs ¢ mpernogaBaTesieM (3 yaca — MEPOIPUSTHS
IPOMEKYTOUHOM aTTecTanuu; 32 4aca 3aHATUS JIEKIIMOHHOTO Tuma, 32 Yaca
3aHATUS CEMUHAPCKOro TUMNa (IPaKTHUYECKHE 3aHATHSA), B TOM 4HCIEe 2 yaca —
MEpOIIPHUATHSI  TEKYIETO KOHTPOJIS YCHEBAEMOCTH), [/ YacOB COCTaBIIACT
caMocTosTeNbHas pabota oOydaromierocsi (41 vac camoctosiTenbHas padboTa B
TeYeHue ceMectpa, 36 YacoB caMmocTosiTelNbHas padoTa MpU TMOATOTOBKE K
IPOMEKYTOUHOM aTTECTAIIHH).




Coaepxxanne auctmminHbl «Juddepennuanbupie ypaBHEHUS»

B TOM YHUCJIC

KOHTaKTHas padora (padoTa BO
B3aUMO/IeliCTBUH € NPENnoJAaBaTesieM) B
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1. uddepenunanbHbie ypaBHEHUA 11 3 3 - 6

NMepBOro MopsiaAKa.

Teopema cyniecTBOBaHUS U
€IMHCTBEHHOCTH pelieHus. YacTHoe
pemenue. Obmee pemenne. OO
uHrerpai. Ilosne HanpasieHuu,
M30KIMHBL. Tunsl muddepeHnrnaTbHbpIX
YpaBHEHHI MTEPBOTO MOPSIIKA U METOIbI
WX pelICHUs: YPaBHEHHUS C
pa3JeeHHBIMY U Pa3eIITIOIIUMUCS
MEPEMEHHBIMH; OJJHOPOJIHbIE YPaBHEHHUS
Y CBOJISAIIUECS K OJTHOPOIHBIM;
JUHEIHbIE ypaBHEHUS; ypaBHEHUE
bepHymn. YpaBHEHHUs B IIOJIHBIX
muddepennmanax. [Ipusnak moaHOrO
muddepennmana. Marerpupyrommii
MHOKHUTENb. OcOObIE TOUKU U 0COObIE
nuHUH. Tunel 0co0bIx Touek. OcoObie
pemenus. Orubarorias
OJTHOTIAPAMETPUUYECKOTO CEMEHCTBA
IJIOCKUX KPUBBIX. Y paBHEHUE
orubaromie. Orubaromias ceMelcTBa
MHTETpalbHBIX KPUBBIX — 0C000€
pelieHre ypaBHeHus. M30roHalbHbIE U
OpPTOTOHANILHBIE TPACKTOPUH. MeTo
BBEJICHUS TapaMeTpa JUisl ypaBHEHHIH,
pa3perieHHbIX OTHOCUTENBHO
HEU3BECTHON (PYHKIMH U Pa3pelIeHHBIX
OTHOCHUTEIILHO apryMeHTa. Y paBHEHUS
Jlarpanxa u Knepo.

2. luddepennnanbubie ypaBHeHHS 11 3 3 - 6
BBICHINX NOPSIIKOB.

JubdepennmranbHoe ypaBHEHHE
CEMENCTBA KPUBBIX. Y PaBHEHU,
JOIIYCKAIOIUE OHMKCHHUE MOPAJKA.

3. JIuneiinble 1udepeHunaIbHbIE 11 3 3 — 6
YPABHEHHH.




OnHOpoaHBIE U HEOAHOPOIHBIE
ypaBHeHwusl. JIunerHbii onepatop L(Yy) u
ero cBoiicTBa. JInHETHbIE OTHOPOIHBIE
YpaBHEHUS: TEOPEMBI O CYMME PEIICHUN
Y 0 KOMIUIEKCHBIX penieHusx. JInneitHo-
3aBUCUMBIE U JINHEHHO-HE3aBUCUMBIE
dbyakuun. Onpenenutens BpoHckoro u
ero coiictBa. Teopema 06 oOmem
pelIeHny ypaBHEeHHs opsaKa N.
@DyH1aMEHTAJIbHAs CUCTEMA PELICHUN.

4. JluHeliHbIe OJTHOPOAHbIE YPABHEHUS
€ MOCTOSAHHBIMHU KO3 pUIIHEeHTaMU.
XapakTepucTUYECKOE YpaBHEHUE U
XapaKTepUCTUYECKUI MHOTOUJIEH.
Pemienue ypaBHeHus B ciydae
JENUCTBUTENBHBIX U KOMIUIEKCHBIX
KOpHEil. PelieHne ypaBHEHUs B Cilydae
KPaTHBIX KOPHEH.
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5. JIunelinble HEOTHOPOAHbIE
YPABHEHHS.

Teopema 06 o0111eM pelIeHUH JTHHEHHOTO
HEOJAHOPOJHOrO ypaBHeHUs. Meron
Jlarpan>ka Bapuanyu npou3BOJIbHBIX
IIOCTOSIHHBIX. Y PaBHEHUS C
MTOCTOSTHHBIMH KO3 (HUIIMEHTAMH U CO
CIELMAJIbHOM MPAaBOU YacCThIO. THUIIBI
pemenuii. Teopema o popme gyacTHOTO
pelleHus, B cilydae, Korja npasas 4acTb
SBIIIETCS CYMMOM CllaraeéMblX, KaKJ10€ U3
KOTOPBIX UMEET CIIEHUaIbHBIN BUJ.
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6. YpaBHenus Jilsepa.

OpnHOpoaHBIE ypaBHEHUS Diijepa,
XapaKTepUCTUYECKOE YPABHEHHUE U
obiee pemenue. @opma perieHui B
ClIy4ae KOMIUIEKCHBIX KOPHEH U B Cllydae
KpaTHbIX KOpHeW. HeogHoponusie
ypaBHEHUA Dujepa co cenuaibHON
IIpaBoOM 4acTbl0. TUIIBI pelIeHU.
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7. CuctremMbl 00BIKHOBEHHBIX
Au(pepeHInaTbHBIX YPABHEHU I
NepBOro MopsiaKa.

Teopema cyliecTBOBaHUS U
€IMHCTBEHHOCTH pelieHus. [loBenenue
(a30BBIX TPAEKTOPUil B CIydae
ABTOHOMHBIX 1 HEABTOHOMHBIX CHCTEM.
Meroa cBeieHUs! CUCTEMBI N ypaBHEHU M
MEPBOTO MOPSJIKa K OJHOMY YpaBHEHHIO
nopsiika N. CUCTEMBI TMHEHHBIX
mudepeHInaTbHBIX YPaBHEHUH —
OCHOBHBIE TeopeMbl. CTpYKTypa 00111ero
pewenus. JInHeHbIE OAHOPOIHBIE
CHUCTEMBI C MIOCTOSTHHBIMU

12




kod(purmentamu. [lepBrie HHTETpaANTBI
CHUCTEMbI O6BIKHOB€HHBIX
mudGepeHIMaTbHBIX YPaBHEHUM.

8. Teopusi ycTOMYMBOCTH. 12 4 4 — 8 4
Onpenenenre yCTOWYUBOCTH PEIICHUS
Qg QepeHInaTbHOr0 YpaBHEHUS 110
JTUHEeWHOMY MpUOImKeHuto. Teopema
JIanynosa. Teopema Yeraesa.
OnpeneneHne yCTOMYMBOCTH PEIICHUN €
MoMOIIIbI0 MaTpullsl ['ypBuIia.

9. KBa3znjiuHelHbIE 12 4 4 8 4
Au(p@epeHInATbHBIC YPABHEHHUS B
YACTHBIX POU3BOIHBIX.

Pemenue nuHEHHOr0 OTHOPOAHOTO
YpaBHEHUs. Y PaBHEHHUSI XapaKTEPUCTUK.
KBasununeiinble HEOAHOPOIHbIE
ypaBHeHus. HeogHopoaHble ypaBHEHUS €
JIBYMsI HE3aBUCHUMBIMU ITIEPEMEHHBIMU.

B 1.4. TeKyuii KOHTPOJIb 2 2 -

HpOMC}KYTO‘IHaH aTrTeCTalyd — 3a49€T U IK3aMCEH

3. O6pa3zoBaTe/ibHbIE TEXHOJIOTUH

1) UreHue nekIiui;

2) conpoBOXK/ICHUE JEKIIUI HATMCAHUEM M BBIBOJOM (POPMYJI, TOCTPOCHUEM
rpadukoB, H300paxxeHNEM PUCYHKOB Ha JOCKE;

3) MeTOAMKA «BOTPOCHI U OTBETHIY;

4) BBIMIOJIHEHHUE TIPAKTUUECKOTO 3a/IaHUS Y IOCKHU;

5) MHAMBUyaJIbHAS paboTa Ha/l MPAKTUYECKUM 3a/IaHUEM;

6) paboTta B mapax HaJl MPAKTUYECKUM 3aJIaHUEM;

/) paboTa B MajbIX Tpynnax HajJ NPAKTUYECKUM 3a/IaHUEM;

8) MeToMKa «MO3TOBOM HITYPMY.

4.  YdyeOHO-MeTOAM4YeCKOe  oO0ecrevYeHHEe  CAMOCTOSITEJBLHON  padoThl
o0y4yaromuxcs

CamocTosTenbHass paboTa  OOydyarolmUXcs  OpPEAnojiaraeT  HM3ydeHHUe
KOHCIEKTOB JIEKIIMH, BBIICIICHHBIX PAa3J€JI0B OCHOBHOM JINTEPATYpPhl, a TaKKe
JONOJIHUTENIBHOM ~ JINTEPATyphbl,  BBIIOJIHEHHWE  IIPAKTUYECKUX  3aJlaHWM,
OTBEYAIOIIMX M3Y4aeMbIM pa3zesiaM IUCHUILUIMHBL, [IOATOTOBKY K IIPOMEXYTOUYHOU
aTTECTaLlUH.

[lepeuenn OCHOBHOU 151 JOTIOJIHUTEIIbHOU JIUTEPATYPhI TS
CaMOCTOATENLHOTO M3yYeHHUs MpUBEJEH B M. 7 Hacrosued Paboueil mporpaMMbl
JVCLUTUIAHBI.

KoHTponpHbIE BONpPOCHl Uil MPOMEXKYTOUHOW AaTTECTALUH, IPUMEPHI
MPaKTUYECKUX 3aJlaHui TPUBEJACHBI B M. 6.3 Hacrosmiedl PaGouelt mporpammbl
JVCLUATUINHBI.




5. Ilnanupyemblie pe3yibTaTbl 00y4eHHUSI 1O JMCHHUILIAHE, COOTHECEHHBbIE C
IUVIAHNPYEMBbIMH pe3yJIbTaTaMHM OCBOCHHSI 00pa30BaTeJIbHOI NpPOrpaMMbl

(koMIeTEeHUMSIMH BbINYCKHUKOB)

®dopmupyembie KOMIETEHIUH

IInanupyemble pe3yJIbTaThl 00y4eHUsI 110
JHCHUILINHE

OIIK-2
CIIOCOOHOCTH MCIOJIb30BaTh B
po(hecCHOHATLHON IEATEIIEHOCTH
0a30BbIc 3HAHUS (PYHIAMECHTAIIbHBIX
pa3aesnoB MaTeMaTHKH, CO3/IaBaTh
MaTeMaTHYECKUE MOJICITH TUTIOBBIX
npodeccHoHANBHBIX 33729 U
UHTEPIPETHPOBATH TIOJTYYCHHBIC
PE3YIbTATHI C YUCTOM I'PAHUIL
MPUMEHUMOCTH MOJIEJICH

(OIIK-2) 3naTh MaTeMaTHYCCKUI armapar
mudepeHIMaTbHBIX YPaBHEHUM, TPAHUIIBI
MPUMEHIUMOCTH ¥ BO3MOXXHOCTH €T0
UCIOJIb30BAHUA.

(OIIK-2) YMeTs pemaTh B paMKax
npodeccnoHaNbHOM 1eATeNbHOCTH 3aa4H,
TpeOyroIIre 3HaH!sI OCHOBHBIX METO/IOB TEOPUU
mudepeHIMaTbHBIX YPaBHEHU.

(OIIK-2) Baaaerns HaBbIKAMU PEIICHUS
O0OBIKHOBEHHBIX AH((depeHITNaTbHBIX YPaBHEHUH.

6. MOHA OLEHOYHBIX CpPeACTB A8 TMPOMEXKYTOYHOH AaTTeCTAUMHU IO
AUCHUILINHE

6.1. Onucanue nIKaa OlleHUBaHUS PE3YIbTaTOB O0YUECHUS IO JUCITUTIIINHE

[IpoMexxyTouHol aTTecTanue il AucuUIUiuHbl «uddepenunanbabie
YPaBHEHUS» SIBJISICTCS 3a4eT U IK3aAMEH.

[To wuroram 3avera BbICTaBisItOTCS oleHkH «He 3aureHo» (o3Hauaer
OTCYTCTBUE aTTECTAI[MU) UM «3a4T€HO» (03HAYaeT MPOXOKJICHUE MEPBOro ATara

NPOMEKYTOYHOM aTTecTallii — 3adera). B ciydae NpPOXOKICHHS 3ayeTa
00ydJaronuiicss TOMyCKaeTcs KO BTOPOMY D3Tally MPOMEXKYTOYHOM aTTECTAIlUU —
DK3aMEHY.

Ilo wtoram »Kk3aMeHa BBICTABISCTCS OLICHKAa IIO CEeMHOAJIJIBHOHN IIIKaJIE:
OLICHKHA «IImoxo» u «HCy,Z[OBJ'ICTBOpI/ITeJ'IBHO» O3HA4Yar0T OTCYTCTBUC aTTCCTAllHH,
OLCHKHU «YI[OBJ'IGTBOPI/ITGHBHO», «XOpOHIO», «OueHb XOpo1Io», «OTangHO» U
((HpeBOCXOI[HO» BBICTABJIAIOTCS IMPH YCIICIHOM ITPOXOKACHUN aTTCCTAIlUU.

6.2. [Ipoueypsl ¥ KpUTEPUN OLICHUBAHUS PE3YIHTATOB O0YUYEHUS MO AUCIUIIIINHE

JUiss oueHUBaHUS pPE3yJIbTaTOB OOYy4YEHMs] B BUJEC 3HAHUN HUCIOJb3YIOTCS
CJIEIYIOLIME MTPOLIETYPbl U TEXHOJIOTUU:
® UHJIMBUIYyaJIbHOE coOeceoBaHME (IPOMEXKYTOUHAs aTTeCcTalus).
KoHTpoJibHBIE BOMPOCHI ISl MHAWBUYAIBHOTO COOECEIOBaHUS MPEACTABICHBI B
1. 6.3 HacTosmei Pabovei mporpaMMbl TUCHIUTIIHHEIL.
Jlnst oueHuBaHMS pe3yNbTaTOB OOy4YeHUs B BUJE YMEHHMA U HaBBIKOB
UCITOJIB3YIOTCS CJIEIYIOLIME MTPOLIETYPhl U TEXHOJIOTHU:
® BBINOJHEHHUE NPAKTUYECKUX 3a0aHUI (TEKYyLIUl KOHTPOJIb, TPOMEKYTOUHAs
aTTecTalus).



[Ipumepsl OpakTUYECKUX 3aJaHUM JJIs MPOBEACHUS TEKYILIErO0 KOHTPOJIAd H
MPOMEXKYTOUYHOM aTTecTallMy TpeaAcTaBieHbl B 1. 6.3 Hacrosmeid Paboueit
MPOrPaMMBbl JTUCIUTIIIUHBI.

KpurepusiMu OLEHMBaHUSI Ha 3a4yeTe SABJLSIIOTCS HAJIWYUME YMEHUU W
BJa/IcHUN (HABBIKOB), MEPEUUCICHHBIX B M. S5 Hacrosuie Pabodeit mporpammbl
JUCUUIUINHBL. KpuTepHsiMu OLIEHUBAHMS HA 3K3AMEHE SBIJIAIOTCS MMOJHOTA 3HAHMM,
HaJIM4YME€ YMEHHUWA M BIIAJICHUNA (HABBIKOB), MEPEUYUCICHHBIX B II. O HACTOSILEH
Paboueit mporpaMMbl TUCITUTLTMHBI.

«He 3auTeH0» — 0Oy4Jaromuiicss He MOKa3aJl MUHUMAJIbHO JOMYCTUMBIM ypOBEHB
YMEHUI U HABBIKOB BBITIOJHEHUS MPAKTUYECKUX 33 TaHUH;

«3auTeH0» — OOydarolUicsl YCIENIHO MOoKa3aldl YMEHHs U HaBBIKU BBITOJIHEHUS
NPAaKTHYECKUX 3aJaHui 0a30BOT0 YPOBHS CIOXKHOCTH;

«Ilnoxo» — oOydJaromwuiics HE NPOJEMOHCTPUPOBAT HHUKAKUX 3HAHUN 00
OCHOBHBIX TEOPETHUYECKHMX paslesax Kypca, HE IOKa3al HHUKAKAX YMEHHUU W
HABBIKOB BBIITOJIHEHUS ITPAKTUYECKUX 3aJaHUM;

«HeynoBierBopureabHo» —  OOydYalOmMiics  HE  MPOAEMOHCTPUPOBAI
IPEICTaBICHUs 00 OCHOBHBIX TEOPETUYECKHX pasfenax Kypca, He IoKas3all
MUHHMMaJIbHO JONYCTUMBIA ypOBEHb YMEHMHM W HAaBBIKOB  BBIITOJHEHUS
NPAKTUYECKUX 3a/1aHUM;

«Y10BJIETBOPUTEJIBbHO» — OOYYAIOMIMICS TPOJEMOHCTPUPOBAT H3JI0KEHUE
(bOpMyITHMPOBOK OCHOBHBIX TEOPETUUYECKHX MOJOKEHUI Kypca U YCIEIIHO MoKa3aj
YMEHUSI W HABBIKM BBIIOJTHEHUS TPAKTUYECKUX 3aJaHUN 0a30BOTO ypOBHSA
CJI0KHOCTH;

«Xopouo» — 00y4aromuiicss TPOJEMOHCTPUPOBAI CBA3ZHOE U3JI0KEHUE OCHOBHBIX
TEOPETHUYECKUX TOJOKEHUA Kypca M YCIEIIHO I[OKa3aJl YMEHHUSI W HaBBIKH
BBITIOJIHEHUS CTAHJAPTHBIX MPAKTUYECKUX 3aJaHUM;

«O4YeHb X0pOIIO» — OOYYAOIIMICS MPOJEMOHCTPUPOBAT CBI3HOE H3JIOKEHUE
MPAKTUYECKU BCEX TEOPETUUECKUX MOJ0KEHUN Kypca M YCHEITHO MoKa3an YMEHUs
Y HaBBIKU BBITIOJTHEHUS CTAHAAPTHBIX MPAKTUUECKUX 3aJIaHUI;

«OTau4HO» — 06y11a}01111/117105{ IMPpOACMOHCTPHUPOBAJI CBA3HOC H3JIOKCHHC BCCX
TCOPCTUUCCKUX MOJI0KCHU I KypCa H YCICIIHO IIOKa3aJl YMCHHA H HABBIKH
BBITIOJTHCHUS IMTPAKTHYCCKUX Ba,ﬂaHI/Iﬁ IMOBBINICHHOI'O YPOBHA CIIOKHOCTH,



«IIpeBocxoaHO» — OOydYarOmUiCA MPOJEMOHCTPUPOBAT YPOBEHb 3HAHUU B

06’I>CMC, IMPCBLIIITAIOIIICM CTaHIapPTHYIO mporpamMmmy IIOATOTOBKH, )41
NpoOACMOHCTPUPOBAII TBOp"IeCKI/Iﬁ noAX0A K BBIITOJHCHUIO ITPAKTHYCCKHUX SaI[aHI/Iﬁ
IMOBBIIICHHOI'O YPOBH:A CIIOKHOCTH.

6.3. TumoBbie KOHTPOJLHBIC 3aJaHUS WJIM WHBIE MaTEPHAbl, HEOOXOIUMBIC IS
OIICHKH PE3yJIbTaTOB 00yUYEHUS

6.3.1. Ilpu mpoBeaeHUM TPOMEKYTOUHOM aTTECTAlMd  OO0YyYarOIIUMCS
MpeaIaraloTCs  CIEAYIOIIMEe  KOHTPOJBHBIE  BOMPOCHI,  OXBATHIBAIOIIIHE
IpOrpaMMy JUCHUILTAHBI «/IuddepeHnnaabHbie ypaBHEHU» !

RBOoo~NoaMWNE

15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

25.
26.

27.
28.
29.
30.
31.

32.

0.
. YpaBHeHHEe OTHOaOIICH.
12.
13.
14,

Teopema cyiiecTBOBaHUS M €JMHCTBEHHOCTH PEILICHMS.

Ilone manpaBiieHN, U30KJIVHBI.

VYpaBHEHUS ¢ pa3/ieNeHHBIMU U pa3AeaIOIIUMUCS IEPEMEHHBIMU.
OpnHOpoIHbIE YpaBHEHUS.

VYpaBHeHUs, CBOAALIMECS K OJHOPOIHBIM.

JIuHeliHbIE ypaBHEHUS.

VYpaBuenue bepnyu.

[Tpusnak nosxoro nuddepeHnnania.

NHTerpupyromuii MHOKHUTEb.

Oco0ble ToukH U 0coObIe TMHUU. Tumbl 0cOO0BIX ToueK. OcoOble pereHHs.

Orubarormasi ceMeicTBa HHTETPAIbHBIX KPUBBIX — 0CO00€ PEIICHNE YPABHEHUSI.
M30roHanbHble M OPTOrOHAIBHBIE TPAEKTOPHH.

Meron BBeeHU IIapaMeTpa Ul ypaBHEHUH, Pa3pEIICHHBIX OTHOCUTEIBHO HEU3BECTHOU
byHKIINHA Y.

MeTton BBeiEHUS TapaMeTpa Ul YpaBHEHUH, Pa3pelIeHHbIX OTHOCUTENBHO X.
VYpasuenus Jlarpanxka u Knepo.

HuddepenunanbHoe ypaBHEHHE CEMENCTBA KPUBBIX.

VYpaBHEHMS, JOMYCKAIOINE IOHMKEHUE MOPsIIKA.

Jluneitnbiii tudpepernnansHblil oneparop L(y) u ero cBoiicTaa.

JIvHeitHbIe OTHOPOAHBIE YPABHEHHUS: TEOPEMA O CYMME PEIICHUM.

JIunHeiiHble OTHOPOIHBIE YPABHEHHUS: TEOPEMA O KOMIUIEKCHBIX PELICHUSIX.
Onpenenurenb BpoHCKOro u ero cBoiicTaa.

Teopema 006 ob11eM perieHrH ypaBHEHHS opsiaka N.

JluneliHble OMHOPOJHBIE YpPaBHEHHS C TMOCTOSHHBIMH Kodddumuentamu. Merton
pelIeHus.

XapakTepUCTUYECKOE YPAaBHEHNE U XapaKTEPUCTUYECKUI MHOTOUIEH.

Pemienne MHEHHOTO OAHOPOAHOTO YPaBHEHHUS C IMOCTOSHHBIMH KO3(QHUIMEHTAMH B
ClIy4ae KOMIIJICKCHBIX KOPHEH.

Pemienne nMHEHHOTO OZHOPOAHOTO YPaBHEHHUS C IMOCTOSHHBIMH KO3(QHUIMEHTAMH B
CIydae KpaTHbBIX KOPHEH.

Teopema 006 0011eM peneHHH JTMHEHHOT0 HEOAHOPOIHOTO YPAaBHEHHUS.

Merton Jlarpanxa Bapuanuy IpOU3BOJIBHBIX TIOCTOSHHBIX.

VYpaBHEHUS C TOCTOSHHBIMU KOX(pQUIMEHTAMH M CO CHENHMaIbHOM NpaBO YaCTbIO.
Tumnbl penieHui.

Teopema o (popme yacTHOTO pelieHHs], B cay4ae, KOr/ia ImpaBasi 4YacTh SIBJISETCS CyMMOM
CJIaracMbIX, KaKJ10€ U3 KOTOPBIX UMEET CIIELIUAIbHBIN BU.

OnHopoaHBIE YpaBHEHUS Dilyiepa, XapaKTePUCTUUECKOE YpaBHEHHUE U O0IIee pelieHue.



33.

34.
35.

36.
37.
38.
39.
40.

41.
42.

43.

@®opma pelieHHH ypaBHEHHUs Oijepa B Cllydae KOMIUIEKCHBIX KOpDHEH M B cCly4yae
KpaTHBIX KOPHEM.

Heonnopoansle ypaBHeHUs Diiepa co CeUalIbHOM NpaBoOi 4acThl0. TUIBI pelIeHHH.
Cucrembl OOBIKHOBEHHBIX Au(GdepeHIIMaIbHbIX YpPaBHEHUH TIEPBOTO  TOPSJIKa.
[ToBenenue (ha3oBBIX TPACKTOPUI B Cllyyae aBTOHOMHBIX U HEABTOHOMHBIX CHCTEM.
Meton cBeneHHMsA cucTEeMBI N ypaBHEHUH IIEPBOrO IOPSAAKAa K OZHOMY YPABHCHHIO
nopsiaka n.

JIuHeliHbIE OJHOPOAHBIE CUCTEMBI C IIOCTOSSHHBIMU KO3((PUIIEHTaMH.

[lepBble HHTETpaJIBI CHCTEMBI OOBIKHOBEHHBIX (P PepeHIINaTbHBIX YPaBHEHUH.
Cenenue 3amauu 00 yCTOWYMBOCTH TPOU3BOJIBHOTO PEIICHUS] CHUCTEMbI YPAaBHCHHH K
3agaue 00 yCTOMYMBOCTM HYJIEBOro peuieHus. VccienoBaHue Ha YCTOWYMBOCTH 10
JVUHEWHOMY NMPHOIMKEHHIO.

Omnpenenenne ycroitunBoctu pemieruit JIOJAY ¢ mocTosHHBIME KO3(POUIIUEHTAMH C
nomouibro Matpuuel ['ypeuna.

Teopema JlsnmyHoBa. Teopema Ueraesa.

Penienne JIMHEHHOrO OXHOPONHOIO YPAaBHEHHS B YACTHBIX NPOM3BOAHBIX. YPaBHEHUS
XapaKTEPUCTHK.

JIuHeiHble HEOJHOPOIHBIE YPABHEHHUS B YACTHBIX IPOU3BOIHBIX.

6.3.2. Ilpumepsl mNpakTUYECKUX 3aJAaHUNA JUIsI TPAKTUUECKUX 3aHATHUH,
CaMOCTOSATEJILHOM PaboThl 00yUaIOMIMXCs, MTPOBEACHUS TEKYIIEr0 KOHTPOJS U
IPOMEKYTOUHOM aTTeCTaIH:

1. JIn¢depeHnnanbHble ypaBHEHHUs EPBOro NOpsiAKa:

1.1. (4y2 + xz)y’ =Xy

12. xy'+y=y?Inx

1.3. x(y’2 —l)z 2y’

1.4, (xy'- y)arctgl =X
X

15, xy’y' =x*+y?

16. x—-yJ1+y? =0

1.7. xy'= y+x(1+e%j

18. y-(x-Iny)=1

1.9. de+(y3 +Inx)dy =0

X
1.10. (y2 —3x2)dy+2xydx:0
111, y?—xy'—y=0

1.12. 0

2 2 3
3X 42-y dX_Zx J;Sydyz

y y

2. MuddepeHunaibHoe ypaBHeHHEe ceMelicTBA KpPHBBIX, orudaromasi

ceMeliCTBa KPUBBIX, OPTOrOHAIbHbIE M H30TOHAJIbHbIE TPAEKTOPHH:



2.1. Haiitu nuddepeHnuanbHoe ypaBHEHUE
OpPTOTOHAJIBHBIX TPACKTOPHUIL: Y = (x + C)2
2.2. Haiitu nuddepennuanbHoe ypaBHEHUE
OpPTOTOHATBHBIX TPACKTOPHIL: Y2 = 2 PX

2.3. Haittm puddepenunansHoe ypaBHECHHE
ormbaromeii: y = tg*(x +C)

2.4. Haiitu nuddepeHnmanbHoe ypaBHEHUE
oruGaromeit: y = e ¢V

2.5. Haittu puddepenunansHoe ypaBHEHHE
OrHOAarOIIEH: (X — C2)2 +y?=C?

2.6. Haittu puddepenunansHoe ypaBHECHHE
orubaromieii: y = (X + C)Z e

2.7. Haittm puddepeHunansHoe ypaBHECHUE
OpTOroHANbHBIX TpaekTopuit: X° +C = 2Cy

2.8. Haiitu nuddepennuanbHoe ypaBHEHUE
ormbaromeii: y =C*x* +C

2.9. Haittu puddepenunansHoe ypaBHEHHE
oruGaromeii: y = xsin(Cx)

2.10. Haiitu nuddepeHnuanbHoe ypaBHEHUE
orubaromeii: Y =Cx*+C? +C

3.1 X*(y"-y)=x*-2

3.2. x“((y')2 - 2yy"): Ax3yy'+1
3.3. (l— xz)y"+xy'= 2
34. y'-yly'=1
3.5, y"-2y'+y = xe*(sinix)’
X Inx

3.6. X°y'-xy+y=—+—
Inx x
o01ero

3.7. Hammcars Bupg penieHus

ceMeENCTBa

ceEMENCTBa

ceMelcTBa

ceEMENCTBa

ceMelcTBa

ceMelcTBa

ceMelcTBa

ceEMENCTBa

ceMelcTBa

ceMeNncTBa

3. JAuddepennuaibHble ypaBHeHHs BbICIINX MOPSIKOB:

JHOY ¢

koddunmentamu: y''—6Yy'+13y = 3xe* sin 2x + e3(x4 - 8)

Y (v o 20y
3.8. 7+(y)2:3xy =

3.9. xy'= y'+x(y'2+x2)
3.10. y"(y) =(y")’
3.11. y"+2y'+y =cosix
3.12. x*y"-3xy'+5y =3x°

4. Teopusi yCTOHYHBOCTH:
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ypaBHEHHE

ypaBHEHHE

ypaBHEHUE

ypaBHEHHE

ypaBHEHUE

ypaBHEHUE

ypaBHEHUE

ypaBHEHHE

ypaBHEHUE

ypaBHEHHE

IIOCTOSAHHBIMH



4.1. npoBepuTh Ha YCTOMYMBOCTH TIOJOXEHHE paBHOBecusa (1, 2) cucremsl:
X=y-x*-x
{y =3x—-x" -y
4.2. TpOBEpUTH Ha YCTOMYMBOCTh HYJIEBOE pelieHne CHCTEMBL:
{X =tg(y—x)
y =2’ —2cos(7/3—x)

4.3. TpoBEepUTH Ha YCTONYHUBOCTh HYJIEBOE pelieHne YPaBHEHUS:
yV +2y"+6y"+5y' +6y=0

5. Cucremnl auddepeHUNANBHBIX yYPABHEHHH M ypPaBHEHHsI B 4YaCTHBIX

NMPOMU3BOJAHBIX:
X=3x+2
5.1, { y
y=-X+Yy
(=3
- {x X+Y
y=-X+Yy
0z 0z
53. xy—+(x-2z)—=yz
yo +(x-22) =y
5.4. y@+z@:1
oX oy X
5.5. yzg—xz@:eZ
OX oy
0z 0z
5.6. Pemmth ypaBHEHHE (1+ X)-6—+ yIny-a—=0 NpU  YCIIOBUM, YTO
X y

Z=Y npu X=0

01 0z
57. [@+x*)=+ylny-=—==z+1
Lext) =+ yiny 5

5.8. y~2—i2-gz(z+l)zy
ox X° oy

59. ZixZ_ 2
OX oy x+1

5.10. Pemmthr ypaBHEHHE (1+ x)% + y(ln y+ 1)- % =0 mpu ycrmoBuH, 4TO
X

z=Iny mpu x=Iny-1.
6.4. MeTtoauyeckre MaTeprabl, OMPEALIISIONINE TPOIEAYPhI OIECHUBAHUS

1. Ilonoxenue «O NPOBEACHUM TEKYIIErO KOHTPOJIA YCIEBAEMOCTH H
IPOMEXYTOUHOM arrectanuu odyuaromuxcs B HHI'Y», yTBepxaeHHoe npuka3zoMm
pexropa HHI'Y ot 13.02.2014 Ne55-O/1.

2. Tlonoxenue o (oHAEC OIEHOYHBIX CPEACTB, YTBEPKICHHOE MPUKA30M
pexktopa HHI'Y ot 10.06.2015 Ne247-O/1.

7. YueOHO-MeTOANYeCKOe U HHPOpMAIIMOHHOE oOecrieueHre JUCHUIINHbI
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a) OCHOBHAs JIUTEPATYpa:

1) Dubcromsiy JI.O. — luddepeHnmanbHbie ypaBHEHUS U BAPHALIMOHHOE
UCYHCIICHHE.

(M: Hayka, 1969. — 424 ¢. — ®ong ®ynnamenraibHoi oubarnorexkn HHI'Y,
20 oKk3.

http://www.lib.unn.ru/php/details.php?Docld=95113;

M.: Onuropuan YPCC, 2002. — 320 c. — ®ong OyHaaMeHTaIbHOMI
onoanorexu HHI'Y, 20 sk3.
http://www.lib.unn.ru/php/details.php?Docld=51075)

2) Iuckynos H.C. — JluddepeHnmaibHoe 1 HHTErpaTbHOE UCYHCIICHHUS:
yueOHUK a1 BTy30B [B 2 T.]. T. 2. — M.: UnTerpan-Ilpecc, 2004. — 544 c. -
®onn OyanamenTanbaon 6mbmmorekun HHI'Y, 20 ax3.
http://www.lib.unn.ru/php/details.php?Docld=59691

3) Ioutpsirun JI.C. — OObIkHOBeHHBIE A epeHInanbHbIe ypaBHeHHS: [yue0.
175 roc. yH-ToB]. — M.: Hayka, 1970. — 331 c. ®ong @yHaaMeHTaIbHOU
ounommorexku HHI'Y, 20 »xk3.
http://www.lib.unn.ru/php/details.php?Docld=18131

4) ®ununmnos A.®. — CoopHuk 3a1a4 1o auddepeHIuanbHbIM YPaBHECHUSIM. —
M.: JINUBPOKOM, 2009. — 240 c. ®ona OyHnnamMeHTaIbHOM OMOIUOTEKH
HHI'Y, 20 k3.
http://www.lib.unn.ru/php/details.php?Docld=407820

0) IONOHUTEIbHAS TUTEPATYPA:
1) CrenanoB B.B. — Kypc nuddepeHnnanbHpIx ypaBHEHUH: YIeOHUK.

(M.: Toc. m3n-Bo puz.-mart. iut., 1959. — 468 c. — Doun OyHnameHTaTHHON
onomorexku HHI'Y, 3 ok3.
http://www.lib.unn.ru/php/details.php?Docld=43512;
M.: l'oc. u3a-Bo ¢uz.-mat. 1urt., 1958. — 468 c. — Dona OyHamMmeHTaATBLHON
ounomorexku HHI'Y, & Hk3.
http://www.lib.unn.ru/php/details.php?Docld=447301;
M.: T'octexusznart, 1953. — 468 ¢. — ®oua OyHaaMeHTaIbHON OMOINOTEKH
HHI'Y, 1 3ks3.
http://www.lib.unn.ru/php/details.php?Docld=447302;
JI.: Tocrexuznar, 1945. — 406 c. — ®onn OyHaaMeHTAIBHON OMOINOTEKU
HHI'Y, 3 k3.
http://www.lib.unn.ru/php/details.php?Docld=447304;
JI.: Tocrexuzmar, 1950. — 468 c. — ®onn OyHaaMeHTaIbHON OMOINOTEKU
HHI'Y, 1 sk3.
http://www.lib.unn.ru/php/details.php?Docld=447986;
M.: URSS: N3a-Bo JIKH, 2008. — 472 ¢. ®oun OyHnameHTaAIbHON
onommorexu HHI'Y, 1 ok3.
http://www.lib.unn.ru/php/details.php?Docld=475859)
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2) COopnuk 3ama4 no audepeHnnanbHbpIM ypaBHEHUSIM U BAPUAITUOHHOMY
ucuucnenuro (nox pea. B.K. Pomanko). — M.: JlabopaTopus 3nanwuii, 2015. —
222 c¢. — Pexxum noctyna: https://e.lanbook.com/book/70710.

B) IporpamMmHoe obecrnieuenre u MHTepHET-pecypChl:
Nutepuet-pecypcsl @yHnamenTanbHoi 6nbimmoreku HHI'Y
http://www.lib.unn.ru/.

8. MaTepuaIbHO-TEXHUYECKOE o0ecnevyeHHne TN CIUNINHBI

MarepuanpbHO-TEXHUYECKOE  O0eCleueHUue JTUCIUIUIMHBI ~ OO0YCIIOBIECHO
HAJIMYMEM Y4YeOHBIX ayIuTOpHWH JJIsi TPOBEICHUS 3aHITHH, 000PYT0BaHHBIX
CHEIUATN3UPOBAHHON MEOEITbI0, METOBBIMHU WJIM MAaTHUTHO-MapKEPHBIMU JTOCKAMU
JUTSL TIpeficTaBiieHrs yaeOHol nHpopmaruu O0ombIinoi ayautopun. Pecype mena u
MapKepoB JJI JOCKU B YU€OHBIX ayIUTOPUSAX PETYIISIPHO BO3OOHOBIISETCS.

[ToMemmennss i1 caMOCTOATENIbBHONW paboThl oOydaromuxcs (Ha Oasze
dynnpamentanbHoi 6mommorekn HHI'Y) ocHamieHbl KOMIBIOTEPHON TEXHUKON C
noAKIt0YeHrueM K ceTu «MHTepHeT» M obecnedeHueM J0CTyla B AJIEKTPOHHYIO
nH(popMalimoHHo-00pa3oBarenbHyo cpeay HHI'Y.
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[Iporpamma coctaBiiena B cooTBeTcTBUU C TpeboBanusmu DPI'OC BO mo
HarnpasyieHuto noAaroroku 03.03.02 dusuka.

ABTOD:
JOIEHT Kadeapbl TEOPETUUECKON (HU3UKH

dbuznyeckoro GakynbTeTa,
K. ¢.-M. H., IOIICHT / Manbrmes A.U. /

Penenszenr:

3aB. kadeapoil TeopeTuueckoil GU3uKU
¢dbuznyeckoro GakynpTeTa,
1. ¢.-M. H., TOLIEHT / Bypnos B.A. /

[Iporpamma omoOpeHa Ha 3acenaHud  Y4eOHO-METOJUYECKONM  KOMHUCCUU
dbusuueckoro pakynprera HHI'Y o1 02 utonsa 2020 roga, mpotokoi Ne 6/H.

[Ipencenarens
Y4eOHO-METOAMYECKON KOMUCCHH
dbusuaeckoro pakynpreta HHI'Y / TlepoB A.A. /
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