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1 eap TUCHUTIHHBI.

B pe3synbrare ocCBOeHMs JaHHOM JUCHUIUIMHBL Yy OOYyYarollerocsi JOJDKHBI ObITh
c(OpMHPOBaHbl KOMIIETEHIIMM OCHOBHOM NpodeccHoHalbHOM 00pa3oBaTeIbHON IMPOrpaMMbl
OakanaBpuarta (nanee - OITOIT): OITK-1.

®opMupyemMble KOMIIETEHUMH, MHAUKATOPbI JOCTHKEHUS] KOMIIETCHUWH, 3HAHMS,
YMEeHHsl, HABBIKHU
Tabmuua 1 — MaaukaTopsl JOCTHXKEHHSI KOMIETEHIINH, (hOpMUpyeMble TUCIUIUIMHON

Kon u nazBanme WNHIuKaTopsl JOCTHKEHUS 3HanHudA, ymenus, HaBoiku (3YB),
KOMITCTCHITHH kommerennmu 1o OITOIT dhopMupyeMBbIe TUCITUTUTHHON
OIIK-1 Cniocoben 1.1 ctporo goka3biBaet 3uats:
HPUMCHSITh MATEeMATHUCCKHE YTBEP)KCHHs, | OCHOBHBIC  (aKThl,  KOHUENIMM |
NPUHIUNE  TeopuH  Iu(epeHIHaTbHBIX
dbyHIaMEHTAIbHBIC OCHOBBIBaSICh Ha (aKkTax u ypaBHEHHii.
3HAHUS, KOHIICTIIIUSAX TEOPHH B 0071aCTH | YMeTh:
HoﬂyquHBIe B MaTEMATHYECKUX U - rpaMOTHO IMOJb30BATHCA A3BIKOM TCOPHUU
mudepeHInaTbHBIX YPaBHCHUH;,
obnactu €CTECTBEHHBIX HAYK, BBIICIISS
— CTpOTO OOKa3bIBATb MAaTCMAaTU4YCCKUC
MaTEMaTUUCCKUX U TJIABHBIE CMBICJIOBBIE ACTIEKTHI B | yTBEp:KICHUS Teopur
(uM) ecTeCTBEHHBIX | J10KA3aTeNbCTBAX; nudepeHIMATLHEIX yPaBHEHHH, BbACIAA
TJIaBHBIC CMBICJIOBBIC ACIICKThI B
HaykK, " JI0Ka3aTeIbCTBAX;
1.2 Pemaer npakTuyeckue
HCIIOJIB30BaTh UX B — MPHUMCHATH 3HaHU TCOpHH
. | 337241 HA OCHOBE i
npodeccHoHanbHOI A muddepeHIMaNbHBIX  ypaBHEHUH Ui
(byHIIaMeHTaHBHBIX 3HaHHI>i B peuIcHus NMpakKTUICCKUX 3a1a4.
JIEATENBHOCTU Biiajers:
00J1aCTH MaTEMaTUYECKUX U
— CIIOCOOHOCTBIO peuiaTb
CCTCCTBCHHBIX HAYK npoecCHOHATBHEIE 3a/1a9H B

I/ICCHGHOBaTeHBCKOﬁ nu HpI/IKHa,I[HOI?'I
1.3 PGHIaeT HpO(bGCCI/IOHaJII,HLIe ACATCIBHOCTH, UCIIOJIB3Ysl OCHOBBI TCOPHUH
3a7a9M B HCCIIEOBATENbCKOM i | AMPPEPEHINATLHBIX ypaBHeHHii.
HPHKIIAHON IEATENBHOCTH,
UCIIOIB3Ys OCHOBEI
COBPEMEHHBIX MaTEMATUYECKHX

TEOPUl

MecTo AMCHUILINHBI

JlucummiuHa BKJIIOYEHA B MOAYIb «Moaynb (QyHIaMEHTANbHBIX MaTeMaTHYEeCKUX U
ecrecTBeHHOHay4yHbIX aucuumuiney OITOII BO. JucuuminHa ocBauBaeTcss Ha 2 Kypce B 3
ceMecTpe.

2 O0béM U TPYAOEMKOCTH AUCUMIIMHBI 10 BUJAM YUeOHbIX 3aHATHIA.
®opMBbI NIPOMEKYTOYHOM ATTECTALMU.
Tabmumna 2 — O0beM U TPYA0EMKOCTh JJUCIUTIINHBI TI0 BUJIAM YIeOHBIX 3aHIATHN

O0BEM YacoB 110

O011as TPYIOEMKOCTh Y BUIBI Y4eOHOM pabOTHI 110 JUCLMILINHE, [IPOBOJIUMBIE B
L TPy L ARty P et » IPOBOA dhopmam o0yueHus

pasHbIX popmax

(0102]0)
1 O0mast TpyJ0EMKOCTh TUCIUIUINHBI 108
2 KoHnrakTHas pabora oOydarommxcs C mpernojasaresneM (IO BHIAM y4eOHBIX 70
3aHATHH) (BCETO)
AynutopHnas pabora (Bcero): 70

B TOM YHUCIJIC:




JIEKITUHA 18
HpPaKTHYECKUE 3aHITHUS, CEMUHAPEI 52
3 CamocrosrenbHas pabota oOy4darommxcs (BCero) 38

4 TlpoMexxyTO4HAs aTTECTAIUI 00YyYaroIIerocs
— 3a4eT c oneHkou (3 cemecTp)

3. Y4eOHO-TeMATHYEeCKHMI IJIAH U COIEPKAHUE AUCHHUILIUHBI.

3.1 YueOHO-TeMaTHUYECKHI IJIAH
Tabnuua 3 - YueOHO-TeMaTHUeCKu# M1aH 04HOM (hOpMBI 00yUSHHS

= 0611{35[ TpynoemkocTb 3aHATHH (Yac.) DopMBI TEKYIIEro
\: TPYAOCMKO KOHTPOJIA U
E Paznenst EOTE:I/I;;I[TEI;II;HI/IHHI/IHLI CTh (8)6’620 AynmutopH. MPOMEXYTOUHOM
§ uac.) SaHITIA CPC aTTecTalyun
2 TIeKIL f— YCIIeBaeMOCTH
3 cemecmp
1. ObbiknoGeHHbBIE 27 14 9
ougppepenyuanvHble ypasHenus
nepeozo nopsaoka. 3aoaua Kowu.

1-2 | OcHoBHBIC TOHATHA U onpeneneHus. | 12 6 4 WnpuBuayansHoe
TeopeMa O CyIIECTBOBAaHMH WU sananue Nel,2
€IMHCTBEHHOCTH pELICHUS 3aJa4u
Komm nnst  ypaBHEHHS IEpBOTO
MOpsIIKa, pasperieHHoro
OTHOCHUTEILHO ITPOU3BOIHOM.

3-5 | VpaBHenuss  mepBoro  mopsaka, | 15 8 5 VHouBuayansHoe
WHTETpUpYEMbIC B KBaIpaTypax. sananue Ne3,4
2. O6viKHOBEHHDBIE 32 16 12
ougppepenyuanvHvle ypasHenus
gvlcuiezo nopaoKa.

6 HuddepeHnnanbHblie ypaBHeHus | 12 6 4 WnpuBuayansHOe
BBICLIIETO MOPSIZIKA, JOIYCKArOIUe 3ananne Ne5
WHTETPUPOBAHWE U  TIOHWKCHHUE
TOPSIZIKA.

7-8 | JIuneiinoe onHopoaHoi | 10 5 4 WnnuBugyansHoe
muddepeHnnaTbHoe ypaBHEHHUE sananue Ne6
nopsiaka n.

9 Jlunelinoe HeonHopoHoe | 10 5 4
muddepeHnanbHoe ypaBHEHHE
nopsiaka N.

1 3 Cucmemut ougpgpepenyuanvrvix 6 2 2 WHANBHAYATBHO
YPAGHEeHUL e 3aanue Ne7
4. Teopusa ycmoiiuugocmu. 11 6 3 HNuauBuayaabHo

e 3aganne Ne§

2 BexTopHoe mone B OKpeCTHOCTH | S 3 1
0c000i TOUKH.

3 VY CTONUMBOCTh pEIIeHUH JIMHEHHBIX | 6 3 2
CHCTEM.

4 5. Kpaesvie 3a0auu 10 6 2 HuaueuayannHo
6. Hucnenno-ananumuyeckue 8 4 2 e 3a1anue N9
MEmoobl peuieHus1.

) WnTerpuposanue 4 2 1
mddepeHInaTbHBIX YPaBHEHHNA TPH
MIOMOILH PSIIOB

6 Meton Iluxkapa. Merton wmanoro | 4 2 1
napamerpa.




= O6L1{aﬂ TpynoemkocTsb 3aHATHI (dac.) DOpPMBI TEKYIIIEro
= TPYIOCMKO KOHTPOJISA U
E Pasjenbl 1 TEMBI TUCIATUIMHBL ctb (6cezo AynuTOpH. HPOMEKYTOUHOI
§ 10 3AHATHAM uac.) SamsITHs CPC aTTecTalyun
2 JTIEKII. JIEKIL. ycnneBaceMoCTH
7. ¥Ypasnenus ¢ uacmnoix 12 2 4 6 WuauBuayainnHo
HPOU3800HBIX e 3ananue Nel0
7 [lepBbie wuHTErpasbl aBTOHOMHOMH | 5 1 2 2
CUCTEMBI mddepeHnranbHBIX
YpaBHEHUI.
8 JluHeliHble OJHOPOMHBIC ypaBHEHUS | 7 1 2 4
MEpBOr0  MOpsAAKAa B  YACTHBIX
MPON3BOIHBIX. KBazununeitnoe
ypaBHEHHE.
Hroro 108 18 52 38
4 Tlopsifok OlEeHHMBAHUSI YyCIeBAeMOCTH H CcHOPMHPOBAHHOCTH

KOMIIETEHIMH 00y4YarIerocs B TeKylleil U MPOMeKYTOYHOM aTTeCTallUM.
I[JI?I MOJ0KHUTEITBHOM OIICHKHU I10 pE3yJibTaTaM OCBOCHUA AUCHUIIIMHBI 06yqafomeMyc;1

HEOOXOAMMO BBINIOJHUTH BCE YCTAHOBJIEHHBIC BHUIBI y4eOHOM paboThl. OleHKa pPe3ysbTaToB
paboTel oOy4Jaromierocs B bayuiax (1o BuaM) MpuBeAcHa B Tadymie 4.

Tabnuua 4 - bamieHO-peUTHHTOBAsI OIICHKA PEe3yIbTATOB YUeOHOH pabOThl 00YJArOIIUXCs

no BunaMm (bPC)

VYuebHas padora |Cymma |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BHITBI) O6amroB  |yueOHOU pabOTHI

Cemectp 3

Texymas yueOHnast |60 JlekumoHHbIE 3aHATUS 0,5 6anna mocenieHue 1 JIEKIMOHHOTO 3-4
pabora B cemecTpe (KOHCTIEKT) 3aHITHS

(ITocemienue (8 3ansaTHIA)

3aHATHH 110 WnauBuyanbsHble 3a oiHO MHAMBUAYAJIbLHOE 3a1aHUE OT 5
pacIUCaHHIO U 3aJ1aHus (OTYET O o 20 -40

BBIIIOJTHEHUE BBITIOJTHEHU U 5 6ayutoB (BEIIONTHEHO 51 - 65% 3amanuii)
3aJIaHuH ) WHIUBUAYAIEHOTO 7 6aaaa (BBIIOJTHEHO 66 - 85% 3a1aHui)
3aJIaHus) 10 6anutoB (BeImoHEHO 86 - 100% 3amaHmMit)
(4 pabotsi)
Tecr 8 6aJura (MOpOroBoe 3HAYCHHUE) 8-16
16 6annoB (MakcuMaIbHOE 3HAUCHHUE)
Hroro no Tekymeii pagore B cemecTpe 31-60
[Ipomexxyrounas |40 Teoperudeckuii Bonpoc 1 |4 6anna (moporoBoe 3HaAUYCHIUE) 4-8
arrecTanus 8 dan10B (MakcHMabHOE 3HAUCHHUE)
(oK3ameH) Teopernueckuii Bonpoc 2 |4 §asna (oporopoe 3HauUCHHE) 4-8
8 da10B (MakcuMabHOE 3HAUCHHUE)
Pemenue 3amaum 1. 4 6ansa (MoporoBoe 3HaAUYCHUE) 4-8
8 da10B (MakcuMabHOE 3HAUCHHUE)
Pewenue 3agauu 2. 4 payuta (MOPOrOBOC 3HAYCHUE) 4-8
8 0a/uT0B (MaKCHUMaIbHOE 3HAYCHUE)
Pewenue 3agauu 3 4 payuta (MOPOrOBOE 3HAYCHUE) 4-8
8 da10B (MakcuMabHOE 3HAUCHHUE)
HToro no npomMexyTo4HOM aTTecTanuu (IK3aMeHy) 20-400.
CyMMapHasi olleHKa 10 JUCHMIIHHE: Cymma 6aymroB Tekymieil u mpoMexyTouHoi arrecratun 51 — 100 6.




B mpomexyTouHOW aTTecTalnuu OlEHKa BbICTaBiseTcs B BegoMocTh B 100-OammpHON
IIKajie ¥ B OyKBEeHHOM dKBUBaseHTe (Tabnuia 5)
Tabmuma 5 — Cootnecenue 100-0aymbHOM 1TKaIBl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

YpoBHH OCBOEHUS Ox3amen 3auem
Cymma HabpaHHbIX - -
banios JMCIMIUIAHBI 1 Oyenka byxeennviii oxeusanenm Byxeennuiii
KOMITCTEHIINI 9KBUBATIEH
86 - 100 [TponBUHYTHIN 5 OTJINYHO
66 - 85 IToBBIIIICHHBII 4 XOPOIIIO 3auTeHo
51-65 [Toporossiit 3 YIOBIIETBOPUTEIHLHO
0-50 [lepssiit 2 HEYJIOBJIETBOPUTEIBHO He 3aureno

S  MarepuajbHO-TeXHMYECKOe, NPOrPaMMHOe U Y4eOHO-
MeTOANYeCcKoe odecneyeHre JUCHMIIMHBI.

5.1 YyeOHas siuTepaTypa
OcHoBHasi yueOHasi iuTepaTypa

Pomanko B.K. Kypc muddepeHumanbHbix ypaBHEHHI €W BapUAIllMOHHOTO HCYHCICHUS
[DnexTpoHHbIi pecypc]: YueOHoe mocodue / B.K. Pomanko - 4- uza. (31). - DIeKTPOH.TEKCTOBbIE
maH. — MockBa: BMMHOM. JlaGoparopus 3uanmii. — 2015. — 347 c. — Pexum pocryma:
https://e.lanbook.com/reader/book/70785/#1

CoOopuuk 3amau 1o auddepeHuaTbHBIM YPaBHEHUSM W BapUAllMOHHOMY HWCYHCICHUIO

[DnexTponnsiii pecype] / B.K Pomanko u nap.; non penakumeir B.K. Pomanko - 5- uzn. (3m). -
DnexTpoH.TeKcTOBbIe AaH. — MockBa: BUHOM. Jlabopatopus 3nanuit. — 2015. — 222 c. — Pexxum
nocryna: https://e.lanbook.com/reader/book/70710/#1

JlonotHuTEIbHASA YyUeOHas1 JUTEepaTypa

Kabko A.Il. quddepennunanbuble ypaBHEHUS M YCTOWYMBOCTH [DNIEKTPOHHBIH pecypc]:
Vyebnuk / A.Il. XKabko, E.Jl. Kotuna, O.H. UnxoBa. - D1ekTpoH.TeKCTOBbIe naH. — CaHKT-
[letepOypr : MWsmarensctBo «Jlawe», 2015. — 320 c. - Pexum nocryna:
http://e.lanbook.com/view/book/60651/

bubuxos IO.H. Kypc 0oObIKHOBEHHBIX IU(PEpeHIINATbHBIX YpaBHEHHH [DJIeKTPOHHBIN
pecypc]: Yueonoe mocobue / FO.H. bubukos. - 2-e u3n. crep. - DIEKTPOH.TEKCTOBBIC JaH. —
Cankr-IlerepOypr : MWsanarensctBo «Jlawb», 2011. — 304 c. — Pexum pocrymna:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.II. Jluddepennumansubie ypaBHeHus [OnexTpoHHbId pecypc] / B.IL
Hemunosuy, B.I1. MoznenoB. — 3-e u3f., ctep. — DneKTpoH.TeKcToBble AaH. — CankT-IlerepOypr:
UznarenbctBo «Jlanby, 2008. — Pexxum noctyma: http://e.lanbook.com/view/book/126/

AnbceBuy, JI.A. [luddepennmansubie ypaBHeHUs [DeKTpoHHBIN pecypc]: npaktukym / BJLLA.
AnbceBuu, C.A. Mazanuk, I'.A. Paconbko, JL.II. YepenkoBa — DJIEKTPOH.TEKCTOBbIE AaH. —
MuHCK: «Brimmimnas IIKOJIa, 2012. — Pexum JIOCTyMa:
http://znanium.com/bookread2.php?book=508479

N6parumos, H.X. IIpaktuueckuit kypc nuddepeHranbHbIX YpaBHEHHH 1 MaTeMaTU4eCKOTo
MonenupoBanus. Kiaccudueckue um HOBble MeTonbl. HennHeliHble MaTeMaTHyecKue MOEIH.
CuMMeTpus ¥ IPUHIMITB UHBAPUAHTHOCTU. [DIEKTPOHHBINA pecypc] : yued. — DIEeKTpOoH. JaH.
— M. : ®usmarmur, 2012. — 332 c. — Pexxum nocrymna: http://e.lanbook.com/book/5268



https://e.lanbook.com/reader/book/70785/#1
https://e.lanbook.com/reader/book/70710/#1
http://e.lanbook.com/view/book/60651/
http://e.lanbook.com/view/book/1542/
http://e.lanbook.com/view/book/126/
http://znanium.com/bookread2.php?book=508479
http://e.lanbook.com/book/5268

AmnnpeeB, A.H. V30pannsie r1aBsl Teopun AudQepeHnnanbHbIX ypaBHEHUH. [ DIeKTPOHHBIH
pecype] : yue6. mocodbue — DnektpoH. gaH. — Kemeposo : KemI'VY, 2012. — 112 ¢. — Pexum
noctyma: http://e.lanbook.com/book/44307

[IpakTMKyM ¥ HHIMBUIYyaJbHBIE 3a/JaHusl MO OOBIKHOBEHHBIM U depeHIalIbHbBIM
ypaBHEHUSM (THUIIOBBIC pacueThl). [DIeKTpOHHBIN pecypc] : yueb. mocodue / B.A. bonoTtok [1
ap.]. — Onekrpon. man. — CII6. : Jlamp, 2014. — 224 c¢. — Pexum poctyma:
http://e.lanbook.com/book/51934

Bopucos, B.I'. [Ipuknagaeie 3a1a4n TeOpUU OOBIKHOBEHHBIX (P QepeHIINATbHBIX YPABHEHUH.
Mexannueckoe JABIMKEHHE: ydueOHOe mocobOue. [DneKTpoHHBIM pecypc] : yued. mocobue —
OnektpoH. paH. — Kemeposo : KemlVY, 2015. — 130 c. — Pexum pgocryna:
http://e.lanbook.com/book/80046

5.2 MaTepua/JbHO-TEXHUYECKOE M MpPOrpaMMHOe obGecledyeHue

JUCIUIIINHBI.

VY4eOHble 3aHATHS 110 AUCUUILIHHE POBOAATCS B yueOHbIX aynuTtopusix KI'TIM ®I'BOY BO
«KemI'¥»:

404 YueOHast ayanTOpUS YIS TIPOBEACHMUS: VY4eOHbIil KOpIyc

- 3aHATHH JEKIHOHHOTO THIIA; Nod.

- TPYMIIOBBIX ¥ MHAWBHAYaJIbHBIX KOHCYJIbTaLUIH;

- TEKYLIEero KOHTPOJIS M IPOMEXYTOYHOM aTTeCTaLlIH. 654079
CrnenunanuzupoBanHas (yue0Hasi) MedesIb: JOCKa MeoBas, kadeapa, CTOIBI, CTYIIbSI. '
OGopynoBaHue: neperoctoe - HOyTOyK, 9KpaH, IPOEKTOP. Kemeposckast
Hcnoab3yemoe mporpammuoe odecnegenue: MSWindows (MicrosoftimaginePremium 3 year|o01acThb, T.

1o cyouieH3noHHOMY foroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 1.), LibreOffice
(cBobomno  pacmpoctpansiemoe  I10), Sumekc.Bpaysep (oTeuecTBeHHOE  CBOOOIHO
pacnpoctpansemoe [10).

HoBoky3Heuxk, np-
KT Mertamnypros,

HNuTepHet ¢ o0ecneyennem pocryna 8 JUOC. a. 19
603 YueOHas ayquTOpus A1 IPOBEICHUS: VY4eOHsblii KOpITyC
- 3aHATUN JICKIIMOHHOTI'O THUIIA, N04

- 3aHATHH CEMHHAPCKOTO (MMPAKTUYECKOT0) TUIIA;
- TPYTINOBBIX U MHAUBHUYyaJIbHBIX KOHCYJIbTAIUH;

9 654079,
- TEKYIIETO KOHTPOIS M POMEKYTOUHOMN aTTeCTAINH.
Crienuaju3upoBanHasi (yaeGHas) Me0eIb: JOCKa MEIOBas, CTOJIbI, CTYJIBSI. Kemeposckast
OGopynoBanne 1151 Ope3eHTALMH y4eOHOr0 MaTepHala. nepeHocHoe - HOYTOYK, dKpaH,|00JacTh, T.

[IPOEKTOP.
Hcnonb3yemoe nporpammHuoe odecnieuenue: MSWindows (MicrosoftimaginePremium 3 year
1o cyonumeH3noHHOMY foroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 1.), LibreOffice
(cBoboaHO pacnpoctpansemoe [10), Mpich 2 (cBoboano pacnpoctpansemoe I10), FoxitReader|A- 19
(cBobomno pacmpoctpansiemoe I10), Firefox 14 (cBobomuo pacmpoctpansiemoe 110), QGIS
(cBoOomHO pacnpoctpansemoe [10), UML-nuarpammsl (6ecriaTHast Bepcust).
HNurepHer ¢ odecnieuenuem nocryna 8 IJUOC.
604 YueOHas ayAUTOPHS IS IPOBEICHMSL: Y4eOHslii KOpITyC
- 3aHATUHN JICKIIMOHHOT'O THUIIA, N94.
- 3aHATHH CeMHUHAPCKOTo (MPAaKTHYECKOr0) TUIIA;
- IPYIIIOBBIX U HWHIUBHYAIbHBIX KOHCYJIbTALNI;

Hosoky3Heuk, np-
KT Meramtypros,

N 654079,
- TEKYILEro KOHTPOJIS M IPOMEXYTOYHOM aTTeCTALHH.
CnenunanuzupoBannas (yuedHasi) MefeJib: JOCKA MEIOBast, CTOJIBI, CTYJIbSI. Kemeposckast
OGopynoBanne 51 Mpe3eHTAIMH y4eOHOr0 MaTepHala: nepeHocHoe - HOYTOYK, dKpaH,|00J1acTsh, T.

IIPOEKTOP.

Hcnoan3yemoe nporpammuoe ooecrieuenue: MSWindows (MicrosoftimaginePremium 3 year
10 cyGmttensHonHoMy sioroopy Ne 1212/KMP ot 12.12.2018 1. 510 12.12.2021 r.), LibreOffice|<T METalL1ypros,
(cBobomnO pacnpoctpansemoe I10), FoxitReader (cBobomuo pacnpoctpansemoe I10), Firefox|A- 19

14 (cBobomgno pacmpoctpansemoe I10), SAnmexc.bpayszep (oTedecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10).

HNuTepHer ¢ o0ecnevyennem pocryna B JUOC.

HoBoxky3neuk, np-



http://e.lanbook.com/book/44307
http://e.lanbook.com/book/51934
http://e.lanbook.com/book/80046

5.3 CoBpeMeHHbIE npodeccuoHa/IbHbIE 6a3bl JAAHHBIX U

MHGOpPMALMOHHBIE CIPABOYHbIE CUCTEMBI.

epeyens CIIB/l u UCC no qnucumniiinHe

1. OOmepoccuiickiii  MareMaTHuyeckuii moprtain (MH(OpMaIlMOHHAs CHUCTEMa) -
http://www.mathnet.ru/

2. DKCIIOHEHTa IEHTP WHXXCHEPHBIX TEXHOJIOTHH ¥  MOJCIUPOBAHMS -
http://www.exponenta.ru

3. Science Direct comxepxut 6omee 1500 xypHanoB uznarenscra Elsevier, cpenu Hux
U3aHus 110 MaTeMaTrke u napopmaruke. https://www.sciencedirect.com

6 Huble cBeeHUs U (WJIN) MATEPHAJIBIL.
6.1. TeMbl NUCbMEHHBIX YU4eOHBIX PadoT

Tabnuma 6 - TeMbl MHCEMEHHBIX YYEOHBIX paboT

Paznen Temnl KoHTpoJibHbIE TOUKH
Obwvixknosennvie | OCHOBHBIC TIOHATHS U onpeneneHus. Teopema o WnausunyansHoe
Ooughpepenyuan | CynecTBOBaHUH U €IUHCTBEHHOCTH pelneHus 3agaun Komun | 3amanue Nel
bHbIE JUI ypaBHEHUS! IEPBOTO MOPSIIKA, PA3PELIEHHOTO
VPpasHeHU OTHOCHUTEIFHO TPOU3BOIHOM.
nepeozo Peuienue 3ama4, npuBOASAIIMX K COCTABICHUIO NunuBuayansHoe
nopsoxa. nmud hepeHInaNbHBIX ypaBHEHHHA 3amanue Ne2
3aoaua Kowwu. "
YpaBHeHHs EPBOTO MOPsIIKA, HHTETPUPYEMbIE 3aMEHOM. WnausunyansHoe
3aganue Ne3
Meron HHTErpUPYIOIIETO MHOXKUTENSL. Y paBHEHUS, WNunuBuyansHoe
HEepa3peIICHHBIE OTHOCUTEIBHO TTPOU3BOIHOM. 3amanue Ne3
Obwiknosennvie | uddepeHnnanbHble ypaBHEHHUS BBICILIETO MTOPSAKA, WnnuBunyansHOe
oughpepenyuan | AONyCKAIONIME HHTETPUPOBAHKE U MMOHMKEHUE MOPSIKA. 3amanue Ned
bHbIE JluneitHoe ogHOPOAHOH MU depeHInalIbHOE YpaBHEHHE WnauBunyansHoe
YpaeHeHus nopsizka N. JluneliHoe HeonHOpoaHOE N depeHnnansHoe 3aganue Ne6
8bICULE20 ypaBHEHHUE mopsaka N.
nopsoka.
Cucmemvl CucteMsl TMHEHHBIX An(depeHINaIbHbIX YPaBHEHUH C NunuBunyansHoe
oughghepenyuan | TOCTOSTHHBIME KO3 DHUITMESHTAMHU. 3aganue Ne7
bHBIX
ypagHeHuu
Teopusa ®a30BbIE TPACKTOPUHU B OKPECTHOCTH TOUYKH TIOKOS. WnausunyansHoe
yemotiyusocmuy. | Kpurepuil ycTOHYMBOCTH 110 COOCTBEHHBIM YHCIIAM. 3amanue Ne§
Y CTOHUMBOCTE 110 IEPBOMY NPUOIMKEHHUIO.
Kpaesvie Pewenne kpaeBbix 3a1a4. Pemenue 3apaun Hltypma- NHnuBuyansHOe
3a0auu. Jnysumns. [octpoenue ¢pynkuuu ['puna. Meton Iukapa. 3aganue Ne9
Yucnenno- Mertoa manoro napamerpa.
ananumuyeckue
Memooul
peuieHusl.
Ypasnenus 6 IIepsrie UHTErpabl ABTOHOMHOM cucremsl | HnuBuayaspHOE
4acmHubIx nudpepeHInaNbHBIX  ypaBHEHUH. JIuHElHbIe OMHOPOIHBIE | 3amanue Nol(
NPOU3BOOHBIX YpaBHEHHUsI MEPBOrO MOPAAKA B YaCTHBIX IPOU3BOAHBIX.
Ksasununeiinoe ypaBHenue. Kitaccudukanusi ypaBHeHUIH
BTOPOTO MOPAIKA C ABYMs iepeMeHHbIMU. HagansHo-KpaeBas
3aj1aua .



http://www.exponenta.ru/

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3a4a4U IS NPOMEKYTOYHOM

arTrecranmumn

PA3JIEJI 1. OObikHOBeHHBIE nupdepeHInaIbHbIC ypaBHEHUS TEPBOTO TOpsIKa. 3agada

Kommu.

OcHoBHble ROHAMUA U onpedeﬂemm. Teopema 0 cyuiecmeoeaHuu u COUHCMBEHHOCMU

pewenun 3a0auu Kowiu 0na ypasnenus nepeozo nopaoka, pazpeuieHHO20 OMHOCUMETIbHO

npou3800HOIl.

IIpumepnvie meopemuyeckue 60npocol

1. Muddepenunansuoe ypaBHeHHE, TOPAIOK, 00IIee, YACTHOE, 0CO00€ PEIICHNUs, HHTETpajibHAas
KpHBasl, 10JI€ HallPaBJIEHNUH, U30KIIMHBI.

2. Hauanbnblie ycnoBus. 3agaua Komm. ['eomerpuueckuii cMpich 3anaun Komm.

3. 3anava 00 U30rOHANBHBIX TPACKTOPHSIX.

4. Metoa U30KIMH Ui peuieHus auddepeHnnanbHoro ypaBHeHus IEPBOro MOPSIKA.

5. Teopema O CylIeCTBOBaHMM M €AMHCTBEHHOCTHM pelleHus 3amaun Komm ans ypaBHEHUsS
nepBoro nopsaka (nokasarenscto [lukapa).

6. Teopema O CylIeCTBOBaHMM M €AMHCTBEHHOCTHM pelleHus 3amaun Komm ans ypaBHEHUs
NIEPBOIo MOPAJKA (A0KA3aTEIBCTBO CO CCHUIKOW HA IMPUHLUIT CKATHIX OTOOPAXKEHHUI).

7. TlpuHIUI CKUMAIOMIUX 0TOOpaKeHUH (I0Ka3aTeIbCTBO).

!
8. HY — 1, pa3penieHHbIe OTHOCUTEIHEHO y. Meron pa3neneHus NepeMEHHBIX.
IIpumepnvie npakmuueckue 3a0anus

1. Cocrasuth muddepeHnuansHOe ypaBHeHHe ceMericTa muHuit (X-a)2+by?=1.

2. CocraButh auddepeHnnanbHoe ypaBHEHHE TPACKTOPUH, MEPeCceKaoUX IMHUN CeMeNncTBa
y=Cx*mox yriaom ¢=90°.

3. C noMouIbI0 W30KIMH M300pa3uTh CXEMaTHMUYECKH PELICHHUE YPaBHEHMs Y'=2X, ONpe]esIuB
oOmacti yObIBaHMS W BO3pacTaHUs, JHHUM OSKCTPEMyMOB, YCTaHOBUTH HAalpaBJICHUE
BOTHYTOCTHU, HAUTH JIMHUU TOYEK MEePETrHO0B.

4. Jlnst kakoro 3HaveHus h Teopema CyliecTBOBaHHS U €JMHCTBEHHOCTH peleHus 3aaaun Koru
JUI YpaBHEHUsS y' =xy+0,5 B TOUKE y(0)=0 TapaHTUPYeT CYIIECTBOBAHHWE EIMHCTBEHHOIO
pemienus (a=b=0,5)?

5. Ilo Buay ypaBHeHHs Y =2,y ONpeNeIUTh KPUBBIE, 0OJ03PUTEIbHBIE HA 0COOBIE PEIIeHUs U
IPOBEPUTH OyAYT JI1 OHU OCOOBIMHU.

6. IlpounrterpupoBaTh JuddepeHIraIbHOe YpaBHEHHE U BBIACIUTh WHTETPalbHbIE KPHUBBIE,
NPOXOMAIINE dYepe3 3aJaHHble TOYKW. lIpeaBapUTENhbHO BBIICHUTH BOMPOC 00 WX
CYILECTBOBAHMH U eMHCTBeHHOCTH. Crienath pucyHok. y' =2./y , M1(0,0), Ma(-1,1).
Ypasnenus nepeozo nopsaoka, unmezpupyemoie ¢ keaopamypax.

IIpumepnvie meopemuyeckue 0npPoCcsl

1. Opnnoponusie IY-1 u npuBosmuecs kK HUM. O0o01meHHbIe oHOpoAHbIe Y.

2. Jluneiinsle auddepeHnnanbHbIe YpaBHEHUS TepBOro mopsaka. Mx cBoiictBa. Metomabl
peuienus: bepHyum, MeTo/ Bapualiui NOCTOSHHON. Y paBHeHue bepHyIin 1 ero npuBeeHne
K JINTHEITHOMY .

3. VYpaBHenue Pukkatu, ero cBoiictBa u Meto] pemeHus. O6001meHHoe ypaBHeHue Pukkaru.

4. VYpaBHeHus B noiHbx auddepennuanax. Teopema o0 ycnosuu Ditnepa.

5. VYTBepxkeHHe 0 HATMYUH HHTETPUPYIOLIETO MHOXKHUTENS Y YPaBHEHUH MEPBOT0O MOPSIIKA.

6. VYTBepxkIeHHe 0 HATMYANA OECKOHEYHOTO YMCIIa HHTETPUPYIONIMX MHOXHTEIECH Y YPaBHEHUH
NEPBOTO MOPSJIKA.

7. YTBepxkumeHnue o Qopmye, 3amaromieil BCEBO3MOXHBIE HWHTETPUPYIOIIAE MHOKHUTEIH
YpaBHEHHMS [IEPBOTO MOPSIKA.

8. Croco0bI MorcKa HHTETPUPYIOIIETO MHOKHUTEIIS, B CITyYae €CITH U3BECTHO OT KaKoi (yHKIINU

9



10.

11.

12.

O ~N o g B~ W e

10.
11.
12.
13.

14.

OH 3aBHUCHT.
NHTerpupyromuii MHOXKUTEb ISl JMHEHHOTO U OJTHOPOJHOTO YPaBHEHHIA.

VYpaBHeHUs, HE pa3pelIeHHbIe OTHOCUTENHHO Mpon3BoAHON. Hemonnble ypaBHenus. O0muit
METO/I BBEJCHUS ITapaMeTpa.

Teopema O CylIECTBOBAHMM M €IMHCTBEHHOCTU pelleHus 3anaun Komm ypaBHeHus,
HEPA3PELICHHOIO0 OTHOCUTEIIBHO IPOM3BOAHOM.

VYpaBuenus Jlarpamxa u Kiepo. OcoOble pemieHusi ypaBHEHHH, HE pa3pelIeHHbIX
OTHOCUTEJIBHO ITPOU3BOAHBIX. /luckpuMuHaHTHas kpuBas. Orubaromiasi.

IIpumepnvie npaxmuueckue 3a0aHus

2 2\qy —
Pemnts oqHOpOAHOE ypaBHEHUE X(x+ 2y)dx+(x= - y")dy =0

Pemth ypaBHeHHE, NPUBOASIIEECS K OMHOPOTHOMY (2X—4y+6)dx+(x+y—3)dy =0.

Pemute 0600111€HHOE OAHOPOTHOE YPaBHEHUE (y4 - 3x2)dy +xydx=0.

Pemuth nuHeitHOE ypaBHEHUE Xy' -y = x2 cosx;

2
Pemnts ypaBHenue bepryim y' — xy = —y3e_X :

Pemnts ypaBHeHue Pukkarn y' = —y2 +1+x2

Pemuth ypaBHeHHe B MONHBIX Auddepennnanax (X+y+1)dx+(x— y2 +3)dy=0.

MGTOZI p8,36I/IeHI/I$[ YpaBHCHHA Ha ABa BCIIOMOIaTCJIbHBIX JIA IIOMCKAa HWHTCTPHUPYIOLICTO
MHOXUTCIIA.

Pemnts ypaBHEHUE (x2+y2+x)dx+ydy =0 mMeTomoM HHTETPUPYIOIIEr0 MHOXKUTENA

2

Pernts ypaBHenue Y' + 2Xy = Xe X", meToom MHTETPUPYIOLLErO0 MHOXKHUTEIS
Pemnts ypaBHeHue ( y2 —2xy)dx + x2dy =0 meTomoM HHTETPUPYIOIIEr0 MHOXKUTENA
Haiitu o6liee peleHne ypaBHeHns 8y’ = 27y MeTO0M BBEICHHS HapaMeTpa.
Haiitu obmee pemenue ypapHeHns 6yy’% = 2xy'> +3x* Meronom BBeseHus apamerpa.

. y'? =4y3(1-y) .
Haiitu oOmiee pemieHue ypaBHEHHs METOAOM BBeJleHUs mapaMmerpa. Haiitu
JUCKPUMHUHAHTHYIO KPUBYIO. BBIIETUTE TE €€ BETBU, KOTOPBIE SBISIOTCS OCOOBIM PEIIEHUEM.

Cnenatp yeprex. VCKmOYMB U3 OOIIEro pelieHus mapamMeTp, ecld 3TO BO3MOXKHO, HAMTH
OTHUOAIOIIYIO.

PA3JIEJI 2. O6bikHOBeHHBIE qU(depeHIInaIbHble YPaBHEHUS BbICILIErO NOPSIKA.
ugpepenyuanvnvie ypagnenus évicuiezo nopaoka, 00nycKarwuiue uHmMezZpuposanue u

nOHUJICEeHue nop;wKa.

Ao N

IIpumepHnvie meopemuueckue 60npocel

Y —n. IIpuBenenue k cucreMe HopmanbHbIX Y 3anaua Ko qost 1Y -n. 1 115 cucteMsl.
I'eomeTpuyecknii 1 MEXaHUYECKHUM cMbIC 3a1aun Komm.
JuddepeHunansaple ypaBHEHUS BBICIIETO TOPSAKA, JJAOMYCKAIONIMEe WHTETPUPOBAHUE:

yW = 1) FO™yP)=0 FyWx=0 Fu®.yY)-0

Henonneie n OOTHOPOJHBIC YPABHCHUS BBICILICTO MMOPAJAKa — METOJAbI TIOHUKCHUS ITOPAAKA.

IIpumepHule npakmuyeckue 3a0aHUs
PemmTe HemoTHOE ypaBHEHNE BBICIIETO TIOPSIAKA Y3 +xy" =2y’
PemmTh HemoTHOE ypaBHEHUE BBICIIETO Topsiaka ¥ +Y =Y,

2 m w2
Pemmts ypasaenne * ¥ ==X nons3ysck ero o1HOPOIHOCTBIO
Penmmts ypasaerne Y =% +Y+1 ppinennB TouHyo mpoM3BOIHYIO.

Juneiinoe 00Hopoonoii ouggepenyuanvrnoe ypasHenue nopsaoka n.
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10.

11.

™=

IIpumepnvie meopemuueckue 60npocwl

JIOZLY — n. CBoiicTBa YaCTHBIX PEIICHUM.

Jlunelinplii U depeHIuaNbHBIA  ONepaTop C MOCTOSHHBIMH K03 duuumentamu. Ero
obpamenue. ®opmyna Xepucaiiaa.

Onpenenurens BpoHckoro, TeopemMa O HEPaBEHCTBE HYJIO oOmpenenurens BpoHckoro
JMHEHHO-HE3aBUCUMOM CUCTEMBI (DYHKITH.

Ornpenenurens BpoHckoro, Teopema 0 paBEHCTBE HYJIIO onpeeauTenst BpoHckoro inHeiHo-
3aBUCUMOM CUCTEMBI (DYHKITUH.

[TocTpoeHne TMHEHHOTO OTHOPOTHOTO YPAaBHEHHS 10 (PyHAAMEHTAILHONU CUCTEME PEIICHUH.
®opmyna JInyBuiisi-OcTporpaickoro.

[TonwxeHue nopsKa TMHEMHBIX OJTHOPOIHBIX YpaBHEHUM ITOPSJIKA N 10 U3BECTHBIM YaCTHBIM
PEIICHUSM.

XapakTepUCTUYECKOE YpPAaBHEHUE JIMHEHHOIO OJHOPOJHOIO YpaBHEHHMsS IOpsKa n.
[Toctpoenue ¢GyHAaAMEHTAIbHOW CHUCTEMBl pELIEHUH B Clyd4ae MPOCTBIX U KPaTHBIX
JNEHCTBUTENBHBIX U KOMIUIEKCHBIX KOPHEW XapaKTepUCTUUECKOTO YPaBHEHHUSI.

Teopema 0 TOXIECTBEHHOCTH JIMHEWHBIX OJHOPOJHBIX YpaBHEHUN MOPSAKA N, UMEIOLIUX
OJIHY U Ty k€ ()yH/IaMEHTAJIbHYIO CUCTEMY PELICHUI.

Teopema O JMHEWHOM 3aBUCUMOCTM N+1 YacTHBIX pPEIMIEHUH JIMHEHMHOIO OJHOPOJIHOIO
muddepeHIMaTbFHOT0 YpaBHEHHS TOPSIIKA N.

Teopema o cymiecTBoBaHUHU (HyHIAMEHTAIBLHON CUCTEMBI PEUICHUN JTUHEHHOTO OJTHOPOIHOTO
ypaBHEHHUS MOPSJIKA N.

Teopema 00 00IIeM pemIeHHH JMHEHHOTO OJHOPOAHOTrO auddepeHnnanbHOr0 ypaBHEHUS
MOpsIKa N.

Ipumepnsie npakmuyeckue 3a0anusl

2 " 2 " ' _
Haiitu oOmee pemieHue ypaBHEHUS (X = 2x+3)y" = (X" +1)y"+2xy 2y_0, HOJIB3YSICh
_ _nX
dopmyitoit JTuyBHLIs-OCTPOrpaCKOro, 3Has €ro yacTHele pemerms Y1~ 1Y2 =€
Haiitu oOmee pemieHue JHHEHHOrO OAHOPOJHONW JU((GEPEeHIMATBLHOIO YpPaBHEHHS C
MOCTOSTHHBIMH KO3 dutineHTamMu y” -2y’ +y=0.

Juneiinoe neoonopoonoe ouggepenyuanvroe ypasHenue nopsaoka n.
IlpumepHvie meopemuueckue 60npocul
JIHIY —n. CBoiicTBa YaCTHBIX PEIICHUN.
Merton Bapuanuu noctosHHbIX s JIHAY —n.
Teopema o CTpykType 00IIero pemeHus JTUHEHHOr0 HEOAHOPOIHOTO Au(QepeHIInaIbHOTO
YpaBHEHUS MOPSAIKA N.
[TonmxeHnue nopsaKa TMHEHHOTO HEOJHOPOIHOTO AU(PEPEeHITNATBHOTO ypaBHEHUS MOPSIKA
n.
MeTto HeomnpeaeneHHbIX KOd(PPUIIMEHTOB Al HaxoxKAeHus yacTHoro pemenus JIHY -n. c

HNOCTOSIHHBIMU K03((pULlmeHTaMu 1 paBoii yacThiO B BUJE MHOTOWIEHA U ™

Mertona HeonpeneneHHbIX KOdhGUIMEHTOB I HaxoXkaeHust yacTHoro permenust JIHY-n. ¢
NOCTOSIHHBIMU K03(h(pULIMeHTaMu ¥ MTPaBOM YacThIO B BUJIE TPUTOHOMETPHUECKUX (DYHKIIUH.
YpaBHeHUs MOpsiiKa n, ¢ IEPeMEHHbIMH K03 puiineHTaMu, T0MyCKaoie HHTETPpUPOBaHHE.
(Oiinepa, Jlarpanxa).

VYpaBHeHUs nopsiika n, ¢ IEPeMEHHbIMH K03 pHiIneHTaMu, 10MyCKaloIle HHTErpUpOBaHHE.
(beccensi, UeObIména).

[IpuBeneHre ypaBHEHMI BTOPOro MOpsaKa K mpocTedmum ¢opmaM (CaMOCOMPSKEHHOMY
YPaBHEHHUIO, YPAaBHEHHUIO, HE COJEPIKAIIEMY YJI€Ha C IEPBOM TPOU3BOIHOM).

Ilpumepnvie npakmuueckue 3a0aHus.
Pemnts MeTonOM Bapuanuy MOCTOSIHHBIX JUHEHHOE HEOJHOPOJHOE YpPaBHEHUE BTOPOTO
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e X
y” _ 2y! + y —_
MOPsI/IKa C TIOCTOSIHHBIMU KO3 purimeHTamu X

Pemmmte MeTom0M HEOMpEAEICHHBIX KOA((UIIMEHTOB JIMHEHHOE HEOJHOPOJAHOE ypaBHEHUE

" ' _ _pAaX
BTOPOTO TOPSIKA C TOCTOSHHBIMU KodhduinenTamu 2y’ -3y =-4e"+3

2.n ' _ R
Pemmnts ypaBuenue Ditmepa * Y XY Y= 2sin(In x)

PA3JIEJI 3. Cuctemsl quddepeHnanbHbIX YpaBHEHU I

IIpumepnvie meopemuueckue 60npocwi
CucreMbl OOBIKHOBEHHBIX Au(depeHlnanbHbIX ypaBHeHUH. 3amada u Teopema Komwm.
[IpuBeaeHME KAHOHUYECKOM CUCTEMBI K CUCTEME YPAaBHEHUM MEPBOTO MOPSAIKA.
Cucrtembl TUHEHHBIX Aud(epeHINnANbHBIX YPAaBHEHUI C MOCTOSHHBIMH KOA(P(PHUIIMEHTaAMH.
Crpykrypa ob1iero pemieHus. Meroa Dusepa it aBTOHOMHBIX CUCTEM JIMHEHHBIX YpaBHEHUN
C TMIOCTOSTHHBIMH KO3 HUIIHEHTAMH.
MeTo UCKITIOUEeHHUS.

Ipumepnsie npakmuyeckue 3a0anusl

X=2Xx-4y, .
Pemuts cucremy < MeTo10M Dilniepa.
y =2x-2y.
X=y+2e,
Pemuts cucremy METO0M HCKIIIOUEHHUS.
y =X +t2.

PA3/IEJI 4. Teopust yCTOWYMUBOCTH.
Bexmopnoe none ¢ okxpecmnocmu 0coboit mouxu.

IIpumepnvie meopemuueckue 60npocol
®a3oBoe npoctpancTBo. Pa3oBbiil MOTOK. PazoBeie TpackTopuu. Ocodblie Touku. BekTopHOE
10JIE B OKPECTHOCTH HEOCO00M TOUKHU (Teopema).
BekTopHoe moine B 0KpecTHOCTH 0c000ii Touku. Pa3oBble TPACKTOPUU aBTOHOMHOW CHCTEMBI
B OKPECTHOCTH OCOOBIX TOYEK.

IIpumepnvie npakmuyeckue 3a0anus
X=X+y—-2=0,
N300pa3uth (a3oBble TPAEKTOPUU CHUCTEMBI < . , YKasaB HallpaBJIE€HUE
y—2x+y-3=0.
JBUKECHUS
Yemoniuueocme pewenuii nuneiinvix cucmem.
IIpumepnvie meopemuueckue 60npocwl
VYcroitunBocTth no JIsmyHOBY. ACHUMNTOTHYECKAs YCTOWYMBOCTH. Y CTOMUMBOCTH PELICHUM
nuHeNHbIX cucteM. Kpurepuil ycToiuMBOCTH 110 COOCTBEHHBIM UMCIIAM CUCTEMBI.
Oynkuus  JlsmyHoBa. Teopembl JlsmyHoBa 00 yCTOWYMBOCTM M aCHMMIITOTHYECKOH
ycroiunBocTh. Teopema UetaeBa 0 HEYCTOMYMBOCTH.
HccnenoBanue ycTOMUMBOCTH O NEpBOMY HpuOImkeHuto. Teopembl 00 acHMOTOTHYECKOM
YCTOWYMBOCTH U HEYCTOMYUBOCTH I10 IIEPBOMY MPHUOIMKEHHUIO.

Ipumepnsie npakmuyeckue 3a0anusl
X=X+y—-2=0, .
HccnenoBath 0COOYIO TOUKY CHCTEMBI < . Ha YCTOMYUBOCTH, C ITIOMOILBIO
y-2x+y-3=0.
COOCTBEHHBIX YHCEIL.
C momomnieio pynkmuu Jlsmynosa Buma V(X,y) = ax? +by2 HCCIIEIOBATh YCTOMYMBOCTD TOUKH
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NS

>'(=—2y—x3,
y=x-y>.
X=-siny,

Y =2x+1-3x-siny.

(0,0) cucrembr {

I[JISI CHUCTEMBbI { HANTH BCE MOJIOKECHUS PAaBHOBCCHUA U UCCIICAOBATH UX Ha

YCTOMYUBOCTb.

PA3/IEJI 5. KpaeBrbie 3agaun

IIpumepHnvie meopemuueckue 60npocowl
KpaeBas 3amaua. YcroitunBocts no Jiniepy. Kputepuil ycroituuBoctu mno Jitiepy. 3amaya
[ITypma-JInyBusis.
Oynkuus ['puna. TeopeMsl o cyliecTBoOBaHUU (GYHKIUU [ prHA U O pelIeHnH KpaeBon 3a1a4u
npu oMoy ¢pyukiuu ['puna.

IIpumepnvie npaxmuueckue 3a0aHus

Haiitn pemieHne ypaBHEHHMS, YIOBJIETBOPSIONIEE YKAa3aHHBIM KpPaeBbIM  YCIOBHSIM
y'+y=1 y(0)=y(zr)=0

Haiitu COOCTBEHHBIE 3HA4YCHUA u COOCTBEHHBIC (I)yHKLII/II/I
4 ! ! T T
y' =4y’ + 4y =0, y(0)=y(5j—y[§j=0

HOCTpOI/ITB (bYHKI_II/IIO FpI/IHa U 3anucarb C€ €€ IIOMOIIbIO PCHICHUC YPABHCHUA

xX2y"+2xy' = f(x);  y(@)=0,y'(3)=0.

PA3JIEJI 6. YucieHHO-aHATUTUYECKUE METO bl PEIICHHUS.
Humezpuposanue oughpepenyuanvnvix ypagnenuit npu nomMowu paooe

IIpumepnvie meopemuueckue 80npocwi
WuaterpupoBanne nud¢epeHIHanbHbIX  YpaBHEHHUH TIpU  TOMOIIM  psAIOB  (METOA
[OCJIEI0BATENBbHOT0 TG GEepeHIIMPOBAHNS U METO] HEOPEAETICHHbBIX K03 (DUIIUEHTOB).
Teopema o ronomopdHoM periennu 3anaun Komm.

IlpumepHvie npakmuueckue 3a0aHus
Haittu B BHUJE CTETIEHHOTO pana peuienue, 3a71aun Komm
" ’ N _ ' _
@=x)y" =2y’ +y=0; y(0)=1y'(0) =1. . Bpruncnmute  koddduimenter  psga 10
KoddduImeHTa npu x* BKITFOUHTENBHO.

Memoo Ilukapa. Memoo manozo napamempa.
IIpumepnvie meopemuueckue 60npocowl
Meron [Tukapa.
Jlemma o nuddepeHnnanbHBIX HEpaBEHCTBAX.
Jlemma Anamapa.
Teopema o HenpepbIBHOU U (HEpPeHIMPYEMOCTH peIIeHus Mo napameTrpy. MeToJ Majioro
napamerpa.

IIpumepnvie npaxmuueckue 3a0anus

Meronom Ilmkapa pemmTs 3amady Komm x =t?+x?; x(0)=2, a==,b=1.. Haiitu nBa

N~

MOCIIEAOBATEIBHBIX MPUOTUKEHHS U OIICHUTH MOTPEIIHOCTD.
HaiitTn nBa wieHa pas3igoKeHUs pEmeHUus IO CTENEeHSIM MaJloro Imapamerpa n

y'=y+ux+y?);  yO)=L
PA3JIEJI 7. YpaBHEHUs B 4aCTHBIX IPOU3BOJHBIX
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Ilepgvie unmezpanvt a6mMmoHOMHOI cucmemvl OUPpepenyuanbHblX ypasHeHuil.
IIpumepnvie meopemuueckue 60npochl

[lepBble WHTErpajbl aBTOHOMHOW cUCTeMbl AuddepeHnnanbHbIX ypaBHeHuH. Kputepuit

IIEPBOr0 MHTErpaIa.

JlemMa 0 BuJE MEPBBIX UHTErPAIIOB CUCTEMBI I10CIIE 3aMEHBI IIEPEMEHHBIX. Y TBEPKACHUE O

OECKOHEUHOM MHOJKECTBE HETPUBUAJIBHBIX IEpPBBIX HHTerpanoB. He3aBucumble mnepBble

WUHTErPAIIbI.

Teopema 0 CylIeCTBOBAaHMM HE3aBHCHUMBIX IEPBBIX MHTEIPAJIOB B OKPECTHOCTH HEOCO0Oii

TOYKHU.

Teopema 0 NOHMKEHUH MOPSIIKA CUCTEMBI ITPYU IIOMOIIY HE3aBUCUMBIX IIEPBBIX NHTEIPAJIOB.

IIpumepnvie npakmuueckue 3a0anus
HaiiTu nBa HE3aBUCHMBIX INEPBBIX HMHTErpana, MPOBEPUTh UX HE3aBUCHMOCTb, IIOCTPOUB
X = x2 y—X,
Matpuiry S1ko6u. Mcronb3ys HaiileHHbIe HepBble HHTErPaIbl, PElIUTh CHCTEMY | ¥ = —xy?,
1=1.

Jluneitnvie 00HOpOOHBIE ypagHeHUA NEPEO20 NOPAOKA 6 HACHHBLIX NPOU3IEOOHDIX.
Keasununeiitnoe ypasnenue.
IlpumepHvie meopemuueckue 60npocol

YpaBHEHHsI B 4YaCTHBIX IIPOM3BOJHBIX IIepBOro mnopsanka. Pemenue. MHrerpanbHas
IIOBEPXHOCTb.

JIluneiiHble OOHOPOIHBIE YpPaBHEHHs IIEPBOrO IOPAJKAa B YAaCTHBIX IPOM3BOJHBIX.
Xapakrepuctuueckas cucrema. XapakTepucThka. Teopema O pPEIIEHWMM JIMHEWHOI'O
OJIHOPOAHOI'O YPAaBHEHUS B YaCTHBIX IIPOM3BOJHBIX B OKPECTHOCTU TOYKH.

3amaya Komwm i JMHEWHOTO OJHOPOJHOTO YpaBHEHUS B YaCTHBIX IIPOM3BOJHBIX,
TEOMETPUYECKUNA CMBICI. XapaKTepUCTUYECKasl TOUYKA, T€OMETPUYECKUI cMbICI. TeopeMa o
CyIIECTBOBAaHUU M €AMHCTBEHHOCTH penleHus 3agaduu Komw Ui JIMHEWHOro OJHOPOJHOIO
YPaBHEHUS B YACTHBIX IIPOU3BOJHBIX B OKPECTHOCTH HE XapaKTEPUCTUYECKON TOUKH.
KBasununeiiHoe ypaBHeHHe. Teopema 0 CBSI3M MEXK]y XapaKTEepPUCTUKAMU M MHTETPaIbHOU
MIOBEPXHOCTBIO.

IIpuBeneHne KBa3WIMHENHOTO yPaBHEHUS K TMHEHHOMY OJTHOPOJHOMY. XapaKTEPUCTHIECKas
cucrema. Ob1iee pereHue.

3amaua  Komm s KBa3WIMHEHHOro  ypaBHEHMs. [ €OMETpHUYECKMH  CMBICII.
Xapakrepuctuueckas Touka. ['eoMeTpuyeckuii CMbIC

IIpumepnvie npakmuueckue 3a0anus

ou 1 odu

2
Haiitu oOmiee penienue u pemuts 3anauy Ko X&_E ya+ (z+ x“yz)z—lzJ =0,u= 22-x%

2X2 npu

xy=-1.

. oz oz
Haiitu obmiee pemenne u pemuTh 3agaqy Ko x&+ y@ =z7-x2-y?, X2 + y2 =1, z=x°-1.

Keiic-3aganus
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Komrmerenmnus 3amanus

OIIK-1 Crocoben Keiic-3aganmue 1

MIPUMEHSATH Curyanus:

(hyHIaMeHTaTbHBIE [Tyctp MarepuwanbHas TOYKa Maccoid M=1 OpoiieHa MTOJ YIJIOM K

3HAHUS, TIOJTYYCHHEIC B
00J1aCTH MaTEeMaTUIECKIX
" (W) €CTECTBEHHBIX
HayK, ¥ UCTIOJIh30BATh UX
B MIPOQECCHOHATTEHOM
JESATSILHOCTH

ropuzoHty c mnpuioxeHHod cwioi f(f). YuuteBas, 4yro Ha TeiO
JICUCTBYET CHJIa CONPOTHBIICHHS, MPOMOPIUOHAIBHAS €r0 CKOPOCTH,
JBIDKCHUE MAaTepUAIbHONM TOYKHM OMUChIBaeTCs audepeHnaibHbIM
ypaBHeHHEeM Broporo mopsaka mx'+bx'=f(t)+mg, roe b —
K03(D(UIMEHT COMPOTUBIICHHS, MY — CcHia TsDKecTH, t — Bpems B
cekyHaax, X=X(t) — TpackTopus cBoboaHOr0 najcHus (g=10).

1) BerurcnuThb 4actHOe perieHue ypaBaenus npu f (t) =cost+sint u
b=3

2) Paccunrath ypaBHEHHE TPACKTOPUH TIOJIETA TOUKH, SIBIISIOIIECCS
pemennem ypasaenus npu T (t) =4t u b=2, eciiu B HayabHBIIH

MOMEHT BpeMeHH TouKa umesa koopaunaty X(0)=1 u ckopocTb
x'(0) =1

3) Haiitu 3HaueHust KOAPPHUIMEHTOB B YACTHOM PELICHUH

x(t) = At® + Bt? + Ct 3amanmoro ypasuenwus, ecau f (t) = 12t2 ub=1

Keiic-3ananue 2

Curyanus:

Ecnu B 0JTHOM M TOM K€ MECTHOCTH MPOKUBAIOT JIBE MOIYJISLNH,
HMMEIOIINE CX0KUM PallMOH IUTAaHUsA, TO OHU HAYMHAIOT
KOHKYPHUpOBaTh MEXIy co00 U3-3a MCTOUHMKA nMUTaHus. Ecnu 3a X
0003HAYUTh YUCICHHOCTb OJIHOW MOIMYJISAIUH, a 32 Y — YHCIEHHOCTh
JIpYroM MOIyJISAIUHU, TO MOAEIIb U3MEHEHUS YUCICHHOCTH TaKUX
HOIYJISALMM 3anuchIBaeTCs B BUAE 3anaun Komm:

dx

= al@=x=by)x x(0) =X,
d *

d_3t/:a2(y —y—=hyx)y, y(0)=yo

y* - mpenenbHas YUCIEHHOCTh BTOPOH MOMyJALMH, a1, a2, D1, by —
KO3 () PUITMEHTHI, yUUTHIBAIOIINE OCOOEHHOCTH KaX/I0M MOMYJISIIAN U UX
B3aUMOBJIUSTHUE.

1) HaiiTi nonoxeHus: paBHOBECHS J1JIs1 JTaHHOM CHUCTEMbl YpaBHEHUIH.

[IpoBens uicciemoBaHre HETPUBUATLHOTO TTOJIOKEHUST PABHOBECH S,
BBISICHUTH KaKU€ OTPaHUYEHUST HEOOXOAMMO HAJIOKHUTh HA

ko3 dunreHTsI a1, a2, b1, D2, YTOOB! HYU OIHA TOMYJISAIKS HE BRIMEPIIA
(cucTema ocTaBajiach B IaHHOM ITOJIO’KEHUU PaBHOBECHS, a HE
Mepexo/Inia B OJHO U3 HYJIEBbIX)
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Komrmerenmnus 3amanus

2) UccnenoBaTh Ha yCTOMYMBOCTD KaXA0€ MOJOKEHUE PABHOBECHS], B
(V3 *
3aBUCHMOCTH OT 3HAYEHHIA TapaMeTpoB ai, a2, b1, b2, y.

3) [locTpouTk perieHus: JaHHOW CUCTEMbI YPAaBHEHHI B BUIE
CTETIEHHOTO pPsiza.

CocraBurens (n): KaHJ. TeXH. HayK, oneHT Pemernukosa E.B.
(pamunus, unuyuaner u donxcrocms npenodasamens (ei))
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