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1 Heab TUCUMIIIMHBI.
B pesynprate OCBOEHHS MaHHON ITUCHMIUIMHBI y OOy4alomierocs IOJDKHBI OBITh

c(OpMHUPOBAHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHANTBHON 00pa30BaTENbHONW MPOTPaMMBbI
OakanaBpuarta (manee - OITOIT): OITK-1.
®opmMupyemMble KOMIETCHIMH, HHIUKATOPbI JOCTH:KCHUS] KOMIICTCHIUH, 3HAHUS,

YMEHUusA, HABBIKHA

Tabmuma 1 — MaaukaTopbl TOCTHKEHUST KOMITETCHIINH, PO

MHUPYEMBIE TUCHUIIIIMHON

Kon 1 Ha3Banue

NHaaukaTopsl TOCTUKEHUS

3HaHuA, ymeHus, HaBbIku (3YB),

MOJTyYCHHBIC B
obnacTu
MaTEeMaTHICCKUX U
(WIM) eCTeCTBEHHBIX
HayK, U
UCIIOJIb30BAaTh UX B
npodeccuoHanbHOMI
JIESITEIIBHOCTH

MaTEMaTHYCCKUX U
C€CTCCTBCHHBIX HAYK, BbIACIIAA
T'JIaBHBIC CMBICJIOBBIC ACIICKTHI B
J0OKa3aTeJIbCTBAX,

1.2 Pemiaer npakTuyeckue
3aJa4y Ha OCHOBE
(yHIaMEHTaJIbHBIX 3HAHUHU B
00J1aCTH MaTeMaTUYECKUX U
€CTECTBEHHBIX HayK

1.3 Pemaet npodeccroHambHbIe
3a/1aud B UCCIIEOBATENbCKON 1
MPUKJIIATHON J1eATENbHOCTH,
UCIIOJIb3YSl OCHOBBI
COBPEMEHHBIX MAaTEeMAaTUUECKUX
TEOPUIl

KOMIIETCHIINU kommerennuu mo OITOIT (dhopMupyemble TUCITUTUINHOM

OIIK-1 Crocoben 1.1 cTporo goka3biBaeT 3HaTh:

IIPUMEHSITD MaTeMaTHUCCKHE yTBEPK/ICHH s, |~ OCHOBHBIE  (aKThl, KOHUeNM U
OpUHIUNEL  Teopun  auddepeHnnarbHBIX

(dbyHIaMEeHTaIbHBIE | OCHOBBIBAsICH HA (haKTaxX U ypaBHEHHi.

3HAHUA, KOHIIEMIUSAX TEOpUi B 007IacTu | YMeTh:

—  IpaMOTHO MOJb30BATHCS SI3BIKOM TEOPUH
mddepeHInaIbHbIX YPaBHEHHUH,

— CTpPOrO JOKa3bIBaTh MaTeMaTHYECKHE
YTBEPIKACHHS TEOpUU
nudhepeHIraIbHbIX ypaBHEHUH,
BBIJICTISISL TJIABHBIE CMBICJIOBBIC acCTEKThI B
JI0Ka3aTeJIbCTBAXx;

— TPUMEHSTH 3HAHUSA TEOpHUn
muppepeHINaIbHbIX  ypaBHEHUH s
peLIeHHs MPaKTHYSCKHUX 3a1a4.

Baagers:

— CIIOCOOHOCTBIO penaTh
npodeccHoHaIbHbIE 381491 B
HUCCIENOBATEILCKOM " MIPUKIAIHON

JesATEeIbHOCTH, UCTIONB3Ys OCHOBBI TCOPUH
Qg depeHIHaTbHbIX YPaBHCHUH.

MecTo TMCHHUIIINHBI

JucuunnuHa BKIIOYeHAa B MOIylb «Moaynb (yHIaMEHTalbHBIX MaTeMaTHYEeCKUX H
ecrecTBeHHOHay4yHbIX aucuumuiney OIIOII BO. [luciunnuHa ocBauBaercss Ha 2 Kypce B 3

ceMecTpe.

2 O0bEM M TPYI0EMKOCTh JUCHMILIMHBI 0 BUIaM YUYeOHbIX 3aHSATHI.

DopMbI IPOMEKYTOUYHON ATTECTALUM.
Ta6mmma 2 — O6beM U TPYI0EMKOCTh JUCITUTIIMHBI 110 BUAM y9eOHBIX 3aHATHI

OO0mast TpyI0eMKOCTh M BUJIbI Y4€OHOM PadOTHI IO TUCIHUIUIMHE, TPOBOMMBIC B Obém uacos no
(dhopmam o0ydeHHs
pasHbIX Gopmax 0D0
1 O6mast Tpy10€MKOCTh AUCIIUTUIHE 144
2 KonrakTHass pabora oOydarommxcs C IpenojaBaresieM (10 BHAaM Y4YeOHBIX 76
3aHATHI) (BCEro)
AynutopHas paboTa (Bcero): 76
B TOM YHCIIE:
JIEKIUH 18




MMPAKTUYCCKUC 3aHATHA, CCMUHAPBI

58

3 CamocTosTenbHas paboTa o0ydaronuxcs (Bcero)

68

4 TIpoMexKyTOYHAs aTTeCTAIUI 00YyYaroIIerocs
— 3a4eT C OLIEHKOM (3 cemecTp)

3. YueOHO-TeMaTHYeCKHMH IVIAH U CO/lep/KaHue NUCUMILIHHBI.

3.1 YuyeOHO-TEMATHYECKUH

IJ1aH

Tabmuma 3 - Y4ueOHO-TeMaTHIeCKUH IJ1aH 09HOM (POPMBI 00yUSHHS

= 0611.1.8.91 TpynoeMkocTs 3aHATHH (4ac.) DOPMEI TeKyIIEro
= TPYAOCMKO KOHTPOJISL U
= Paszensl 1 TeMbl TUCLAIUIAHBL CcTb (6cezo AyauTtopH. .
E 110 3aHATHUSIM '-taC.) SAHSTHS MIPOMEKYTOYHOU
3 CPC aTTeCcTallux
2 e TToKIL yCIIEBaeMOCTH
3 cemecmp
1. Odviknosennbvie 36 14 18
oughghepenyuansvhvle ypasnenusn
nepeozo nopsaoka. 3adava Kowu.

1-2 | OcHoBHBIC MIOHATHS U onpeaencHus. | 16 6 8 WunusunyansHoe
Teopema 0 CyIIECTBOBaHUU U sananue Nel,2
€IMHCTBEHHOCTH PEUICHUS 3aJ1a4d
Komm s ypaBHEHHS TIepBOTO
HOPSIIIKa, pa3pemeHHoro
OTHOCHUTEIHHO MPOU3BOTHOM.

3-5 | YpaBHenuss  mepBoro  mopsaka, | 20 8 10 WunuBunyansHoe
MHTErpUpYyEMBbIE B KBaJIpaTypax. sananue Ne3,4
2. Obviknogenuble 44 16 24
oughghepenyuansvhvle ypasnenusn
gblcuLe20 NOPAOKA.

6 JuddepenimanbHbie ypaBHeHus | 16 6 8 WnpusuayansHoe
BBICIIETO MOPSIJIKa, JOIyCKAroIue 3ananue Ne5
UHTETPUPOBAHUE W  IOHWKEHUE
TOPsIIIKA.

7-8 | JIuneitnoe onHOpoaHOM | 14 5 8 WNunusuayansHoe
nuddepeHmanbLHoe ypaBHEHHE 3ananue Ne6
nopsizka n.

9 JIuneitnoe HeomHOpoaHOoe | 14 5 8
muddepeHnansHoe ypaBHEHUE
nopsika n.

1 3 Cucmemot oughgpepenyuansruix 12 6 4 UHaMBUAyaIbHO
YpasHeHuil e 3apaHue Ne7
4. Teopus ycmoiiuusocmu. 14 6 6 HUHauBUAYaIbHO

e 3agaHue Ne§

2 BekropHoe momne B okpecTtHOCTH | 6 3 2
0c0o00H TOYKH.

3 YCTONUMBOCTh pelIeHUH JIMHEWHBIX | 8 3 4
CHCTEM.

4 5. Kpaeeswvie 3a0auu 12 6 4 HHauBHAyaILHO
6. Yucnenno-ananumuueckue 10 4 4 e 3a1anme Ne9
Memoouvl peuienusl.

5 WHTerpupoBanue 5 2 2
mddepeHInanTbHBIX ypaBHEHUI
TIPY TIOMOIIIH PSJIOB

6 Merox [Ilukapa. Meroxn waioro | 5 2 2
napamerpa.

7. ¥Ypasnenus ¢ uacmnoix 16 6 8 NHauBHAyaIbHO




= OGH{aﬂ TpynoemkocTs 3aHATHH (Yac.) DOpPMBI TEKYIIEro
= TPYMOCMKO KOHTPOJISI U
= Paznensl 1 TeMbl AUCHUIIIMHEIL c1h (8cezo AyIuTOpH. o
5 110 3AHSTHSIM IIPOMEKYTOYHOI
E uac.) SaHATA CPC aTTecTallii
2 JIEKIL. JIEKIL. yCrieBacMoOCTU
HPOU360OHBIX e 3apanue NelQ
7 [lepBbie wWHTErpasbl aBTOHOMHOI | 9 1 4 4
CUCTEMBI nuddepeHnranbHBIX
YpaBHEHUH.
8 Jluneitapie omHOpPOAHBIC YpaBHEHUS | 7 1 2 4
MEpPBOrO0  MOpAJKa B  YaCTHBIX
MPOU3BOJIHBIX. KBazununeitnoe
ypaBHEHHE.
HTroro 144 18 58 68
4 TlopaaoKk OLEHUBAHUA YCHEBAEMOCTH H C(POPMHPOBAHHOCTH

ROMHeTeHHI/Iﬁ oﬁyqammerom B Telcymeﬁ H l'IpOMe)KyTO‘IHOﬁ aTreCcranmmm.
I[J'ISI MOJIOKUTEIBHON OLIEHKHU II0 pe3yjibTaTaM OCBOCHUA NUCHUIIJIMHBI o6yqalomeMyc;1

HEOOXOIMMO BBINIOJIHUTH BCE YCTAHOBJIEHHBIC BHJBI y4eOHOU paboThl. OleHKa pe3ysibTaToB

paboTel oOy4aromerocs B 6ayax (1o Bugam) MpuBeacHa B TabmuIe 4.

Tabmuia

4

bannpHO-pelTHHrOBas

oOyuaromuxcs no suaam (bPC)

OIICHKAa PpE3yJIbTaTOB

yueOHOM  paboThI

VYuebnas pabora |Cymma  |Bumsl u pe3ynbTaTsl OrneHka B aTTecTallux Banns
(BuIBI) O0aoB  |y4eOHOI paboThI
Cemecrp 3
Texymias yuebnas |60 JlexioHHBIE 3aHATHSA 0,5 6assa mocerieHue | JEKIIMOHHOTO 3-4
pabota B cemecTpe (KOHCIICKT) 3aHATHS
(ITocerenue (8 3ansaTHil)
3aHATHH T10 WnnuBuayanbHble 3a 01HO MHAUBUIYAJILHOE 3a/1aHNeE OT 5
pacnucaHuio U 3amaHus (OTYET O 10 20-40
BBIIIOJIHEHUE BBIIIOJIHEHUHU 5 6annoB (BemonHEHO 51 - 65% 3amanmii)
3aJaHui) UH/AUBUIYaIbHOTO 7 6ana (BIoJIHEHO 66 - 85% 3anannii)
3a/1aHus) 10 6anstoB (BeimoHEHO 86 - 100% 3amaHuMit)
(4 pa6otsr)
Tecr 8 6aJura (MoporoBoe 3HAYCHHUE) 8-16
16 6a/u10B (MAaKCHMAIBLHOE 3HAYCHHE)
HToro no texymeii padore B cemecTpe 31-60
IMpomexyrounas |40 Teopernueckuii Borpoc 1 |4 6anma (oporoBoe 3HauCHHE) 4-8
aTTecTalus 8 das1oB (MakcUMabHOE 3HAUCHHE)
(9x3amen) Teoperuueckuii Borpoc 2 |4 6amia (IoporoBoe 3Ha4uCHUE) 4-8
8 0a/u10B (MaKCHMaIbHOE 3HAYCHHE)
Pemenue 3amaum 1. 4 6anna (moporoBoe 3HaYCHHE) 4-8
8 da110B (MakcHMabHOE 3HAUCHHE)
Perienue 3amaun 2. 4 6asna (moporoBoe 3HAYCHHE) 4-8
8 da10B (MakcHMabHOE 3HAUCHHE)
Pemenue 3amaum 3 4 danua (moporoBoe 3HaYCHHE) 4-8
8 0a/u10B (MaKCHMaIbHOE 3HAYCHHE)
HToro no npoMe:KyTo4HOii aTrecTauuu (IK3aMeHy) 20-406.
CyMmMmapHasi OlleHKa 10 JUCHHILIHHE: CyMMa 6ayutoB TeKyIIei U MPOMEKYTOYHON aTTecTannu 51-100 6.

B mpomexyTouHOlN arTecTanuu OLlEHKa BbICTaBisieTcs B BepoMocTh B 100-OamnbHOM

5




1IKaje U B OyKBEHHOM SKBHBasieHTe (Tabsmia 5)
Tabmuna 5 — Cootaecenune 100-0auTpHOM NTKaIBl 1 OYKBEHHOTO YKBUBAJICHTA OIICHKH

YPpOBHU OCBOCHUS Ik3amen 3auem
Cymma nabpannwix - -
6anios JUCLIUIUTAHBL K Oyenka bykeennwiii axeusanenm byreennwiil
KOMITETCHINH 9IKEUBANEHM
86 - 100 [IponBuHyTHIN 5 OTIIUYHO
66 - 85 IToBbITIIEHHBII 4 XOpOIIIO 3adreHo
51-65 IToporoBerit 3 YAOBJIETBOPHUTEIHHO
0-50 [lepsorit 2 HEYIOBJIETBOPUTEIHHO He 3aureno

5 MarepuajibHO-TEXHUYECKOE, NPOrpaMMHOEe U Yy4eOHO-
MeTOAUYecKoe odecnevyeHne JUCHMILIMHBL.

5.1 YueGHas /iuTepaTypa
OcHoBHAasi yueOHasl JJUTEPATypa

Pomanko B.K. Kypc mudpdepeHunansHplx ypaBHEHWH W BapHalMOHHOTO HCUYUCICHUS
[OnexkTpoHnblii  pecypc]: VYuebnoe mnocobme / B.K. Pomanko - 4- wm3a. (an). -
OnektpoH.TekcToBble naH. — MockBa: BMHOM. JlaGopatopusi 3unanuii. — 2015. — 347 c. —
Pexxum nocryna: https://e.lanbook.com/reader/book/70785/#1

COopHuk 3amgauy no aud@epeHIuaNbHbBIM YpPaBHEHUSAM M BapUAIMOHHOMY HCUHCICHUIO

[DnexTponnsrit pecypc] / B.K Pomanko u np.; mox penakmueit B.K. Pomanko - 5- u3a. (am). -
DneKkTpoH.TekCcToBble naH. — MockBa: BMUHOM. JlaGoparopusi 3Hanuii. — 2015. — 222 c¢. —
Pexxum moctyna: https://e.lanbook.com/reader/book/70710/#1

JlonojiHuTeIbHASL yueOHAas JInTepaTypa

Kabko A.Il. Jluddepennuansable ypaBHEHHS W yCTOMYHMBOCTH [DJIEKTPOHHBIA pecypcl:
VYueonuk / A.Il. XKab6ko, E.JI. Kotnna, O.H. UmwxkoBa. - DIeKTpoH.TeKCTOBbIC NaH. — CaHKT-
[TetepOypr : WsmarensctBOo «Jlamb», 2015. — 320 «c¢. - Pexum jgocryma:
http://e.lanbook.com/view/book/60651/

bubukoB IO.H. Kypc 0OOBIKHOBEHHBIX Iu(QepeHINaTIbHbIX ypaBHEHHNA [DIeKTPOHHBIN
pecypc]: Yuebnoe mocobue / FO.H. bubukos. - 2-e u3n. crep. - DIEKTPOH.TEKCTOBBIC JaH. —
Cankt-IlerepOypr : WsznmatensctBo «Jlawb», 2011. — 304 c. — Pexum pocrymna:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.I1. Juddepennmanpasie ypaBHeHHs [DnektpoHHbld pecypc] / B.IL
Hemunosuy, B.I1. MonenoB. — 3-e 3., ctep. — DIeKTpoH.TeKcToBhIe AaH. — CankT-IleTepOypr:
UznarennbctBo «Jlanby, 2008. — Pexxum noctymna: http://e.lanbook.com/view/book/126/

AnbceBuy, JLA. Jluddepenunanbuple ypaBHEHHS [DIEKTpOHHBIH pecypc]: MpakTHKyM /
BJILA. AnbceBuu, C.A. Mazanuk, ['.A. Paconbko, JL.II. YepenkoBa — DIEKTPOH.TEKCTOBBIE JIaH.
- MuHck: «Bpiimas LIKOJIa, 2012. - Pexum JIOCTyHa:
http://znanium.com/bookread2.php?book=508479

N6parumos, H.X. Ilpaktnueckuit kypc nuddepeHIHanbHbIX YPaBHEHUH 1 MaTEMaTHYeCKOT0
monenupoBanus. Krnaccuueckue u HOBble MeTonbl. HennHeliHble MaTeMaTHYeCKHUE MOJIEIH.
CumMmeTpus ¥ IPUHIMIIBI HHBAPUAHTHOCTU. [DJIEKTPOHHBIN pecypc] : yue0. — DJIEeKTpOoH. JaH.
— M. : ®m3mariur, 2012. — 332 ¢. — Pexxum mocryma: 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

AmnppeeB, A.H. U30pannsie rnaBsl Teopun AudQepeHnnanbHbIX YpaBHEHUH. [ DIeKTPOHHBIH
pecypc] : yueb. mocobne — DnekrpoH. naH. — Kemeposo : KemI'Y, 2012. — 112 ¢. — Pexum
noctyna: http://e.lanbook.com/book/44307

[IpakTHKyM ¥ WHAWBUAyaJbHbIE 3aJaHUsd 10 OOBIKHOBEHHBIM U (HepeHInaTbHBIM
ypaBHEHUSM (THUIIOBBIE pacdeThl). [DNeKTpOHHBIN pecypc]| : yuebd. mocodue / B.A. bomoTiok [m
ap.]. — DOnekrpon. man. — CII6. : Jlams, 2014. — 224 c¢. — Pexum nocrymna:
http://e.lanbook.com/book/51934

bopucos, B.I'. Ilpuxmagupie 3agauni  TEOpUHM OOBIKHOBEHHBIX JU((hepeHIIMaTbHBIX
ypaBHCHHI. MexaHW4YecKoe IBIDKEHUE: ydeOHoe mocoOme. [DIeKTpOHHBIH pecypc]| : yueO.
nocobue — InekrpoH. aaH. — Kemeposo : Keml'Y, 2015. — 130 c. — Pexxum pocrtyna:
http://e.lanbook.com/book/80046

5.2 MarepuaibHO-TEXHHYECKOE M TMPOrpaMMHOe obGecneyeHue

AU CIUIIINHBI.

VY4eOHble 3aHATHA O AUCHHUIUIMHE MPOBOAATCS B yueOHbIX aynutopusix KI'TIM ®I'BOY BO
«KemI'V»:

404 YueOHnas ay1uTopHus IS IPOBEACHHUS: VY4eOHblid KOpIyc

- 3aHATHI JICKIUOHHOTO THIIA, Nod.,

- TPYIIOBBIX U UHIMBUIYAIbHBIX KOHCYIIBTAIINI;

- TEKYILETO KOHTPOJISL ¥ TIPOMEXKYTOYHON aTTECTALIUH. 654079
CneunaausupoBaHHas (yueOHasi) MedeJIb: T0CKa MeoBast, Kadeapa, CTOJBI, CTYJIIbS. '
O06opyaoBanue: nepeHocroe - HOyTOYK, SKpaH, POEKTOP. Kemeposckas
Hcnonb3yemoe mporpammuoe obecnedenne: MSWindows (MicrosoftimaginePremium 3|o0Giacts, T.

year mo cybnmueH3noHHoMy goroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 r.), HoBOKy3HEIK, TIp-
LibreOffice (cBobomHO pacmpoctpansemoe 110), Annexc.bpaysep (oTedecTBeHHOE CBOOOIHO

pacnipoctpansemoe 110). KT Meramnypros,

HNurepHer c od6ecnieyenuem nocryna B JUOC. n. 19
603 YueOHas ayquTOpUS 1JIsl HPOBECHUSL: VYueOHblil KOpIyC

- 3aHATHN JICKIIMOHHOTI'O THUIIA, N04

- 3aHATUH CEMUHAPCKOTO (TIPAKTHYECKOT0) THIIA,;

- TPYIIOBBIX U UH/MBUIYAIbHBIX KOHCYIJIBTAIINI; 654079

- TEKYIIEro KOHTPOJISL ¥ IPOMEXKYTOYHOM aTTEeCTaIIH. '
Crenuaan3npoBanHas (y4e0Hast) Mebesb: J0CKa MeIOBasi, CTOIBL, CTYJIbAL. Kemeposckas
OGopynoBanue 151 Ope3eHTAIMH y4eOHOr0 MATEPHAJIA: nepeHoCHoe - HOYTOYK, dKpaH,|00JIacTh, T.
MIPOCKTOP. Hosoky3neux, mp-

Hcnoan3yemoe nporpammuoe odecmeuenne: MSWindows (MicrosoftimaginePremium 3
year mo cyonmueH3noHHOMy moroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 r.),
LibreOffice (cBoboaHo pacmnpoctpansiemoe [10), Mpich 2 (cBoboaHO pacmpoctpansiemoe I10),|A- 19
FoxitReader (cBobomno pacmpoctpansiemoe [10), Firefox 14 (cBobomno pacmpocTtpaHsiemoe
I10), QGIS (cBoboaHO pacnpoctpansemoe [10), UML-auarpammbl (6ecriaTHast Bepcusi).
HuTepHer ¢ o0ecneyenuem aocryna B JUOC.

KT Merannypros,

604 YueGHas ayAnTOpHUS IS IPOBEIEHHMS: YueOHBIN KOpIyC
- 3aHATHI JICKIIHOHHOTO THIIA, Nod.
- 3aHATUH CEMUHAPCKOTO (MIPaKTHUECKOr0) TUMA,;
- TPYIIIOBBIX ¥ MHIUBUYATbHBIX KOHC}’{ILTaHHﬁ; 654079,
- TEKYIETO KOHTPOJIS M TIPOMEKYTOYHON aTTECTAIIHH.
Crenuaan3upoBannas (yae0Hast) Mefesb: J0CKa MEJIOBas, CTOIBL, CTYJIbAL. Kemeposckast
OGopyaoBanue 1151 Mpe3eHTAIMH y4eOHOr0 MATEPHAJIA: nepeHocHoe - HOYTOYK, dKpaH,|00JIacTs, T.
IIPOCKTOP. Hosoky3neuk, mp-

Hcnoab3yemoe mporpammuoe odecmedenne: MSWindows (MicrosoftimaginePremium 3
year 1o cyonmueH3noHHOMY moroBopy Ne 1212/KMP ot 12.12.2018 1. mo 12.12.2021 t.),
LibreOffice (cBobomuo pacmpoctpansiemoe I10), FoxitReader (cBo6oaHo pacmpoctpansiemoe|H- 19
I10), Firefox 14 (cBobomno pacmpoctpansemoe [10), Snpexc.bpaysep (oredecTBeHHOE
cB000HO pacnpocTpansemoe [10).

HNutepHer ¢ odecneyenuem nocryna B IUOC.

KT Mertamiypros,



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

5.3 CoBpeMeHHbIE npo¢eccuoHa/JibHbIe 6a3bl AAHHBbIX U
MHOpMALMOHHbIE CIPABOYHbIE CUCTEMBI.
epevens CIIB/l u UCC no nucumnmiinae

1. OObmepoccuiickuii MaremMaTHyeckuii mopran (MH(OpMalMoOHHAs cucTeMa) -
http://www.mathnet.ru/

2. OKCIOHEHTa LEHTP HWH)XXEHEPHBIX TEXHOJOTUH U  MOJEIHPOBAHUS -
http://www.exponenta.ru

3. Science Direct comepxxut 6omnee 1500 xypHanoB m3gatenbcTBa Elsevier, cpenu

HUX M3[aHUs 110 MaTeMaTHke U nHpopmatuke. https://www.sciencedirect.com

6 HHble cBeeHUus U (WJIH) MATEPUAJIbI.
6.1. TemMbl NUCbMEHHBIX YUeOHBIX PadoT

Tabmura 6 - Tembl TMCHMEHHBIX Y4eOHBIX PAOOT

Paznen TeMmbl KoHTpoJIbHBIE TOUKH
Obvixknosennvie | OCHOBHBIC TIOHATHS U onpeneneHus. Teopema o WnnuBunyansHoe
Ooughheperyuan | CymecTBOBAHUU U €TMHCTBEHHOCTH pemeHus 3anaun Komm | 3amanne Nel
bHblE JUTSL ypaBHEHUS TIEPBOTO MOPAIKA, Pa3pEeIIeHHOTO
ypagHeHus OTHOCHUTEJIBHO IPOU3BOIHOM.
nepeoco Pemenne 3aga4, NpuBOIAIIMX K COCTaBIECHUIO WnnuBunyansHoe
HOPAOKA. nmudhepeHInaNbHBIX ypaBHEHHH 3amanune Ne2
3aoaua Kowu. =
VYpaBHeHHs IEPBOTO MOPSIKA, UHTETPHUPYEMbIE 3aMEHOM. WnnuBunyansHoe
3amanue Ne3
MeTon HHTErpUPYIOIIETO MHOXKUTEINS. Y PaBHEHUS, NupuBuyansHoe
Hepa3peLIeHHbIE OTHOCUTEIBHO MPOU3BOAHOM. 3aganue Ne3
Obvixknosennvie | duddepeHnuanbHble ypaBHEHUS BBICILIETO MOPSIIKA, WnausunyansHoe
ouggepenyuan | AOMyCKaIOIME HHTETPUPOBAHKE M IOHMKEHHE OPSLIKA. 3amanue Ned
bHblE Jluneitnoe onHopoaHON TuddepeHanbHoe ypaBHEHNE WnnuBunyansHoe
ypaeneHus nopsinka N. JIuaeitHoe HeomHOpoaAHOE aud depeHITnaTbHOS 3amanne Ne6
gvICLULE0 ypaBHEHUE MOpsiIKa N.
HOpPsIOKA.
Cucmembi Cucremsbl THHEHHBIX UG (hepeHInanbHBIX ypaBHEHHUH ¢ NunuBuyansHoe
Ooughghepenyuan | MOCTOSHHBIMU KOIPPHUIIMEHTAMHU. 3amanue Ne7
bHBIX
ypagHeHull
Teopusa ®da30BbIE TPAEKTOPHH B OKPECTHOCTU TOUYKH MOKOSI. WnauBunyansHoe
yemotiuugocmu. | Kpurepwuii ycTOHYINBOCTH 10 COOCTBEHHBIM YHCIIAM. 3ananue Ne§
Y CTOHYMBOCTD MO IEPBOMY MTPHOIIMIKEHHIO.
Kpaesvie Pemenne kpaeBbix 3a1au. Pemenue 3agaun Iltypma- WnnuBuayansHoe
3a0ayu. JlnyBuiuta. [loctpoenue dyukiuu ['punra. Meron [lukapa. 3aganue Ne9
Yucnenno- Mertoj Majoro napamerpa.
aHanumuyeckue
Memoovl
peuietus.
Ypasuenus 6 ITepBblie WHTETpabl aBTOHOMHOU cucremsl | MHnuBuayaabHOE
Y4ACMHBIX nuddepeHnnanbubIX  ypaBHeHui. Jlunelinble omHopomaHble | 3amanme NelQ
NPOU3BOOHBIX YpaBHEHHSI TEPBOrO MOPsIKAa B YaCTHBIX HPOU3BOIHBIX.
Kpasunmuueitnoe ypaBuenue. Kiaccudukarmus ypaBHEHHH
BTOPOro TMOpAAKa C JByMs IepeMeHHbIMH. HavampHo-
KpaeBas 3a/1a4a .



http://www.exponenta.ru/

6.2. IlpumepHble BONPOCHI M 3aJaHMsA / 3aa4W JIs1 NMPOMeEKYTOUYHOI

aTTecTaluu

PA3/IEJT 1. O6bikHOBeHHbIE Au(QepeHInanbHble ypaBHEHUS NEepBOro Mopsaka. 3agaua

Komm.

OcHoBHble nOHAmMUA U onpedeﬂeuuﬂ. Teopema 0 cyuiecmeoeanuu u eOUHCMBEEHHOCMU

pewenun 3a0auu Kowiu 0na ypasneHus nepeozo nopaoka, pa3peuieHHoz0 OMHOCUMENbHO

npPoOU3800HOIL.

IIpumepnvie meopemuueckue 60npocul

1. JuddepeHumnansHoe ypaBHEHHE, TMOPSAOK, oOOIIee, dYacTHOe, 0coboe  pelieHus,
WHTETpaJibHas KpuBas, 10JI€ HAlpaBICHUM, N30KIUHBI.

2. Hauansnble ycnoBus. 3agada Kommu. I'eomerpuueckuii cMbica 3anaun Komn.

3. 3anmava 00 M30TOHAIBHBIX TPACKTOPHSIX.

4. MetoJ U30KIHMH Ui petieHus AuddepeHnnanbHoro ypaBHeHus IepBOro mopsiika.

5. Teopema o0 cyliecTBOBaHMM M E€AMHCTBEHHOCTH perieHus 3anadu Komm nias ypaBHEHHS
HepBOro nopsijaka (JokaszarenbcTBo [Iukapa).

6. Teopema O CyIIeCTBOBaHMM W €AMHCTBEHHOCTH pelIeHMs 3amadd Komm ans ypaBHEHUS
HEePBOTroO MOpsiKa (JJOKAa3aTeIbCTBO CO CCUIKOM Ha MPUHIIMIT CKATBIX OTOOPAKEHUH ).

7. TlpuHIMI CXKUMAIONIUX 0TOOpaKeHNH (H0Ka3aTeIbCTBO).

!
8. JIY — 1, pa3pernieHHbIE OTHOCUTEIBHO y Merton pa3nesieHus: IepEMEHHBIX.
Ipumepusvie npakmuyeckue 3a0anus

1. CoctaButh qudepeHnnanbHOe ypaBHECHHE CEMEHCTBA TMHUIN (x-a)2+by2:1.

2. CocraButh auddepeHnnanbHoe ypaBHEHUE TPACKTOPUH, TIEPECEKAIOIUX JTUHUNA CEMEHCTBa
y=Cx" oz yriiom ¢=90°.

3. C nmomoIupi0 M30KIMH U300pa3uTh CXEeMAaTHYECKU pEIICHHE YpPaBHEHHS Y'=2X , ONpEAeiuB
oOnacTu yObIBaHUSI M BO3pPACTaHUS, JMHUM DSKCTPEMYMOB, YCTaHOBUThH HalpaBJieHHE
BOTHYTOCTH, HAUTH JIMHUU TOUYEK MEPETHOO0B.

4. Jlns kakoro 3Ha4deHuss h Teopema cyliecTBOBaHUSI W €IMHCTBEHHOCTH pEIICHHS 3aa4yu
Komm pans  ypaBHEHUsiy'=xy+0,5 B TOYKE y(0)=0 TapaHTHUPyeT CYIIECTBOBaHHE
eIMHCTBEHHOTO perenus (a=b=0,5)?

5. Ilo Buay ypaBHeHHs Y =2,y ONpEeAETUTh KPUBBIEC, OJIO3PUTEIbHBIE HA OCOOBIEC pElIeHHs U
MPOBEPUTH OyAYT JIM OHU OCOOBIMHU.

6. IlpounrerpupoBaTh OudQepeHIraIbHOe ypaBHEHHE U BBIACTUTh WHTETPajbHbIE KPHUBBIE,
NpOXOJAIIMEe uepe3 3aJaHHble TOukW. [IpeaBapuTeNbHO BBIICHUTH BOMpPOC 00 UX
CYILIECTBOBAaHHUH U €AMHCTBEHHOCTH. ClieiaTh PUCYHOK. Y' = Z\N , M1(0,0), Mp(-1,1).
Ypaeuenus nepeozo nopaoka, unmezpupyemuwie ¢ keaopamypax.

Ipumepnvie meopemuyeckue 80npocyl

1. Opnoponnsie JIY-1 u npuonsmuecs k HuM. O6001eHHsIe ogqHopoaabe Y.

2. Jluneitnsle auddepeHnnanbHbIE YpaBHEHUS NepBoro mopsiaka. Mx cBoiictBa. Metoabl
pemieHus: bepHyinmu, MeTON Bapualuu TOCTOSHHOM. YpaBHeHue bepHymum u ero
IIPUBE/ICHUE K TMHEUHOMY.

3. VYpaBuenue Pukkatwu, ero cBoiicTBa u Meton perieHusi. O600ImeHHoe ypaBHeHNE PrKKaTH.

4. VYpaBHeHus B nosHbIX nudpepennuanax. Teopema 06 ycnosun Ditepa.

5. VYTBepkleHue 0 HATMYUU UHTETPUPYIOIIETO MHOXKUTENS Y YpaBHEHUH MEPBOT0 MOPSAKA.

6. VYTBepxkaeHHe 0 HAIMYMKA OECKOHEYHOTO YMCIIa MHTETPUPYIOIIMX MHOXKHTEICH y YpaBHEHUH
MEPBOrO MOPSIKA.

7. VYTBepxkneHue o Qopmyle, 3aaroliedl BCEBO3MOXHBIE HWHTETPUPYIOIINE MHOXKUTEIU
ypaBHEHHUS [IEPBOTO MOPSJIKA.

8. CrocoObl MOMCKAa HMHTETPUPYIOIIEr0 MHOXHUTENS, B CIy4yae €CId H3BECTHO OT Kakoi

9



10.

11.

12.

LN o O A W NME

10.
11.
12.
13.

14.

(YHKLIHMU OH 3aBUCHT.

WHTerpupyromuii MHOXKHUTENb IS JMHEHHOTO U OJJHOPOJHOTO YPABHEHHM.

VYpaBHeHUs, HE pa3pelIeHHble OTHOCUTENbHO Npou3BogHON. Henomnuble ypaBHeHus. OOmmii
METOJ] BBEJICHUS ITapameTpa.

Teopema 0 cCyllecTBOBaHMM M E€OUHCTBEHHOCTH pelleHus 3anauu Komm ypaBHEHHs,
HEPA3PEMICHHOIO0 OTHOCUTEIIBHO POU3BOAHOM.

VYpaBuenust Jlarpamxka u Kiepo. OcoOble perieHus ypaBHEHHH, HE pa3pelIeHHbIX
OTHOCHUTEJIbHO NMPOU3BOJHBIX. J(uckpuMuHaHTHas kpuBasi. Orudaromasi.

IIpumepnvie npakmuueckue 3a0aHUs.

2 2\qy —
Pemnte 01HOpPOIHOE ypaBHEHUE X(x+2y)dx+(x" —y“)dy =0

Pemnth ypaBHeHHE, MPUBOASIIEECS K OMHOPOTHOMY (2X —4y +6)dx+(x+y—3)dy =0.
Petmuth 00001IEHHOE OJJTHOPOTHOE YPAaBHEHUE (y4 - 3x2)dy +xydx=0.

Pemuth nuHeitHOE ypaBHEHUE Xy' -y = x2 cosx;

2
Pemnts ypaBHenue bepHyinu y' - xy = —y3e X,

Pemute ypaBHeHue Pukkatu y' = —y2 +1+ %2

Pemmmte ypaBHeHue B noyiHbIX quddepennmanax (x+y+1)dx+(x- y2 +3)dy =0.

MGTO,Z[ pa36I/ICHI/IH YpaBHCHHA Ha ABa BCIIOMOI'aTCJIbHBIX JIA IIOMCKAa HWHTCIPHPYIOLIETO
MHOXUTCIIA.

Pemute ypaBHEHHE (x2+y2+x)dx+ydy =0 mMeTomoM MHTETPUPYIOLIEr0 MHOXKUTENA

2
-X“.
Petnts ypaBHeHHe Y'+2Xy = X€ © ; METOJIOM HHTETPUPYIOIIETO MHOKHTEIISI
Pewnts ypaBHeHue ( y? —2xy)dx + x2dy =0 MeTOOM HHTErPUPYIOLIEr0 MHOKHATELL
HaiiTu 06miee peruenye ypaBHeHns 8y'> = 27y MeTO0M BBEJCHHUs MapaMeTpa.
HaiiT o6mmee pemenne ypaBHeHus 6yy'> = 2xy'> +3x* MeT010M BBEICHHS MApaMeTpa.
. y'? =4y3(1-y) .
Haiitu oOmiee perenue ypaBHEHHs METOZIOM BBeJleHHs napameTpa. Haiitu
JUCKPUMHUHAHTHYIO KpUBYIO. BBIIeNnTh T€ e€e BEeTBH, KOTOpbIE SBISIIOTCA OCOOBIM

pemennem. Craenath deprex. VICKIIOUMB M3 OOLIEr0 pEIHICHHs MapamMerp, €CIH 3TO
BO3MOYKHO, HAUTH OTHOAOIIYO.

PA3JIEJI 2. O6pikHOBEeHHBIEC MU EepeHIMATbHBIC YPaBHEHHUS BBICIIETO TIOPSIKA.
Hughpepenyuanvnvie ypasnenus evicuieco nopsaoka, oonyckaruiue uHmezpuposanue u

nOHUMCEeHUe nopAodKa.

e

Ilpumepnvie meopemuueckue 60npocwvl

HY — n. [IpuBeaenue k cucreme HopManbHbIX Y 3amaua Kommwm gt 1Y -n. u 115 cuctemsl.
I'eomeTprueckuii 1 MexaHUYECKU cMbIch 3a1aun Komm.
Hudbdepennmanbaple  ypaBHEHUS BBICIIETO TIOPSAJIKA, JOIMYCKAIOIINE WHTETPUPOBAHUE:

yW =100, F™y D=0 Fy™Wx=0 F®.y"P)-0

Henonnsie un OAHOPOJAHBIC YPAaBHCHUS BBICILICTO IMOPAJKAa — METOJAbI IOHMXKCHUS TTOPAAKA.

IIpumepHoie npakmuueckue 3a0aHU.
Pemmuts HermomHOe ypaBHEHUE BBICIIETO TOPSIKA y"® +xy” =2y’
Pemmte HemoHOE ypaBHEHHE BhIcIero mopsiaka Y Y=Y,

2. " w2
Permmts ypasaenne * ¥ ==X nomp3ysce ero oqHOpoaHOCTHIO
Pemmuts ypaBaenue Y =X +Y+1 ppienus Tounyro mpousBoaHyIo.

Juneiinoe 00nopoonoii oughghepenyuanvroe ypasnenue nopaoka n.
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10.

11.

.

IIpumepnvie meopemuyeckue 60npocyl

JIOY —n. CBoiicTBa YaCTHBIX PEIICHUN.

Jluneiinplii U HepeHInaNbHBIA  ONIEpaTop C MOCTOSIHHBIMH —Kod(duuueHtamu. Ero
oOpamenue. ®opmyna XeBucaiiaa.

Onpenenurens BpoHckoro, TeopemMa O HEPAaBEHCTBE HYJIO oOmnpenenurens BpoHckoro
JMHEHHO-HE3aBUCUMOM CUCTEMBI (DYHKIIUH.

Onpenenurens BpoHckoro, Teopema o0 paBeHCTBE HYJIIO onpenenuTens BpoHckoro auHeitHo-
3aBUCHUMOMN CUCTEMBI (DyHKITHIA.

[TocTpoeHne TMHEHHOTO OJHOPOAHOTO YPaBHEHHS 10 GyHAAMEHTAIBHOW CHCTEME PEIICHUM.
®opmyia JInysumia-OcTporpaackoro.

[ToHnwxeHnue mopsAKa JIMHEHHBIX OJHOPOJHBIX ypaBHEHUN NOpSAAKAa N IO HM3BECTHBIM
YACTHBIM PELICHUSIM.

XapaKkTepUCTUYECKOE ypPABHEHUE JIMHEMHOTO OJHOPOAHOTO YpaBHEHHs IOpSAKa n.
[Toctpoenue (¢GyHIAMEHTAIBHOM CHUCTEMBI pELICHWH B Cllydyae MPOCTBIX U KPAaTHBIX
JICMCTBUTEIIBHBIX U KOMIUIEKCHBIX KOPHEN XapaKTEPUCTUYECKOTO YPaBHEHHS.

Teopema 0 TOXKIECTBEHHOCTU JIMHEHHBIX OAHOPOJHBIX YPAaBHEHUH IOpsKAa N, UMEIOLINX
OJIHY U Ty K€ (yH/IaMEHTAJIbHYI0 CUCTEMY PELICHU.

Teopema O NMHEWHOM 3aBUCUMOCTM N+1 YacTHBIX pEHIEHUH JIUHEHHOTrO OJHOPOJHOIO
nudPepeHIaIbHOTO YPaBHEHUS MOPSIIKA N.

Teopema o cyuiecTBOBaHUH (PyHIaMEHTAIBHON CUCTEMbI PELICHUN JTMHEHHOTO OJHOPOJHOTO
ypaBHEHUs MOPSAKA N.

Teopema 00 oO0IIeM peLIeHUH JTMHEHHOrO OJHOPOJHOrO AupdepeHnrnanbHOro ypaBHEHUsS
MIOPsIZIKA N.

IIpumepnvie npakmuueckue 3a0aHUs.

2 m 2 " ' _
Haiitu oOmiee pemieHue ypaBHEHUs (X7 = 2x+3)y" = (X" +1)y"+2xy 2y—O’ [0JIb3YACh
- — X
dbopmyoii JInyBums-OCTpOrpascKoro, 3Hast €ro 4acTHele permenms Y1~ *1Y2 €.
Haiitu oOmiee pemnieHne IWHEHHOTO OXHOPOAHON MU GEepeHIMATFHOTO YpaBHEHUS C
MOCTOSTHHBIMH KOd((PUIIMeHTaMH y"—2y'+y =0.

Jluneitnoe neoonopoonoe ouggepenyuanvroe ypagnenue nopaoka n.
lIpumepnvie meopemuueckue 80npocuvl
JIHIY — n. CBoiicTBa YaCTHBIX pELICHUN.
Merton Bapuaruu noctossHHbIX 11t JIHIY —n.
Teopema 0 CTpyKType 0OIIEro pemeHus JTUHEHHOr0 HEOAHOPOIHOTO Au(EpeHIINaTHHOTO
ypaBHEHUS MOPSIAKA N.
[ToHmkeHue NopsAKa TMHEWHOTO HEOJHOPOIHOTO AU PepeHIInanbHOr0 ypaBHEHUS TOPSIKa
n.
MeTton HeonpeIeIeHHBIX KOOPPUIIMEHTOB Al HaX0KaeHUs yacTHoro pernerust JIHY-n. ¢

HOCTOSIHHBIMU K03((pULleHTaMu 1 paBoi YacThiO B BUJIE MHOTOUJIEHA U e

Metox HeomnpeeneHHbIX K03hGUImeHToB i HaxoxkaeHus: yactaoro pemenus JIHAY-n. ¢
HOCTOSIHHBIMU KO3()(pULIMEeHTaMu U MTPaBOM YacThiO B BUJIE TPUTOHOMETPHUECKUX (DYHKIIHH.
VYpaBHeHUsT TOpsIKa N, C  TNEpeMEHHBIMH  Kod(h(UIMEHTaMH,  JOMyCKaroIne
uHTerpupoBanue. (Dinepa, Jlarpanxka).

VYpaBHeHUsT TOpsIKa N, C  TNEpeMEHHBIMH  Kod(h(UIMEeHTaMH,  JIOMyCKaroIIne
unterpupoBanue. (beccens, UeOnimeépa).

[lpuBeneHne ypaBHEHHMI BTOPOTO TMOpSAIKAa K MPOCTEHIUM ¢dopmMaM (CaMOCOTPSHKEHHOMY
YPaBHEHHIO, yPaBHEHUIO, HE COJIeprKallleMy WieHa ¢ TIEpBOM MPOU3BOIHOMN).

Ipumepnvie npakmuyeckue 3a0anusl
Pemuth MeToOM BapHally MOCTOSHHBIX JMHEHMHOE HEOJHOPOJIHOE YpaBHEHHE BTOPOTO
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X

e
y” _ 2y¢ + y -
HOpsi/IKa C TIOCTOSIHHBIMU K03()(hUITUeHTaMU X,

Pemmmte MeToOM HEONpEAENeHHBIX KOA((GUIIMEHTOB JIMHEHHOE HEOJHOPOAHOE ypaBHEHHE

" ’ _ _AnX
BTOPOTO TOPSIKA C TOCTOSHHBIMU Koddduumentamu 2y'-3y=—-4e"+3

2., ' _ H
Pemts ypaBHeHue Dlinepa X7y xy sy =2sininx)

PA3/IEJI 3. Cucremsl auddepeHnnanbHbIX ypaBHEHUH

IIpumepnvie meopemuyeckue 0NPoCsl
CucreMbl OOBIKHOBEHHBIX AU(QepeHlnanbHbIX ypaBHEeHUH. 3amada u Teopema Kormm.
[TpuBeneHNEe KaHOHMYECKON CUCTEMBI K CUCTEME YPaBHEHUI NIEPBOIO NOPSIKA.
Cucrembl nuHEHHBIX nUd(epeHIUalIbHbIX YPaBHEHUNH C MOCTOSHHBIMU KO3 (GUIIUECHTAMH.
Crpyktypa oOmiero pemieHus. Metox Oinepa Uis aBTOHOMHBIX CHCTEM JIMHEMHBIX
YpaBHEHUH C OCTOSIHHBIMU KO3 PUIIUECHTAMH.
MeTox UCKITIOYEHMS.

Ipumepuvie npakmuyeckue 3a0anusl

X =2x-4y, .
Pemuts cucremy - MeToIoM Dilniepa.
y =2Xx-2y.
X=y+2¢",
Pemmmts cucremy METOJIOM HCKITFOYCHHSI.
y=X+t2

PA3JIEJI 4. Teopusi yCTOMYMBOCTH.
Bexmopnoe none é okpecmnocmu 0coooit mouxu.

IIpumepnvie meopemuueckue 60npocul
®dazoBoe npoctpancTBo. PazoBbiid MOTOK. Pa3oBbie TpackTopun. Ocobbie TOukH. BekTopHOE
0JI€ B OKPECTHOCTU HEOCO00i TOUKH (Teopema).
BexTopHoe nosie B OKpecTHOCTH 0c000i Touku. Pa3oBble TPAEKTOPUU aBTOHOMHOM CHCTEMBI
B OKPECTHOCTH OCOOBIX TOYEK.

Ipumepuvie npakmuueckue 3a0anusl
X—x+y-2=0,
N300pa3uth (a3oBble TPaeKTOPUU CHUCTEMBI < , YKa3aB HampaBJIeHUE
y—2x+y-3=0.
JIBU>KEHUS
Yemointuueocmo pewenuii nuneiinvix cucmenm.
Ilpumepnvie meopemuyeckue 60npocwvl
VYcroituuBocth no JIsAmyHOBY. ACHUMITOTHYECKAs YCTOWYUBOCTH. Y CTOMYMBOCTH pELICHUN
JUHEHHBIX cucTeM. Kputepuil yCTOMYMBOCTH 1O COOCTBEHHBIM YHCIaM CHCTEMBI.
Oynkuust  JlsmyHoBa. Teopemsr JlsmyHoBa 00 YCTOWYMBOCTH ¥ aCHMIITOTHYECKOM
ycroiunBocTH. Teopema YeraeBa 0 HEYCTONYMBOCTH.
HccnenoBanue yCTOMYMBOCTH 10 TIEPBOMY MPUOIIHKEHHUIO. TeopeMbl 00 aCUMITOTHYECKOM
YCTOWYMBOCTU U HEYCTOMYUBOCTH IO MIEPBOMY MPHUOIIKEHHUIO.

Ilpumeprvie npakmuueckue 3a0aHus
X—-X+y-2=0, .
HCCHGHOB&TL OCO6YIO TO‘-IKy CUCTCMBI . Ha yCTOI/ILII/IBOCTB, C IMOMOIIIBIO
y-2x+y-3=0.
COOCTBEHHBIX YHCEIL.
C nmomomursio ¢yHkiuu JlsmyHosa Buga V(X,y) = ax? +by? wmccnenosathb YCTOWYHBOCTh TOYKU
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NS s

oy _y3
(0,0) cucTeMsI {X_ 2y 3X ’

y=x-y".
X=-siny,

Y = 2X+4/1-3x—siny.

I[J'IH CHCTCMBbI { HaWTU BCE MOJOXKCHUS paBHOBECHUS U UCCICIOBATH UX Ha

YCTOMYUBOCTb.

PA3JIEJI 5. KpaeBsble 3a1auu
Ilpumeprnvie meopemuyeckue 60npPocvl

Kpaeas 3amaua. YcroitunBocts 1o Ditniepy. Kputepuit ycroiiunBoctu no Diiepy. 3amaua
[ITypma-JInyBuis.

Oynkuus I'puna. Teopembl 0 cymecTBOBaHUM (YHKUMH ['prHAa M O pEHIEHWH KpaeBOi
3aauu 1pu nomoiu ¢pyHkuuu ['puna.

Ipumepnvie npakmuueckue 3a0anusl

Haiitu pemieHne ypaBHEHMS, YIOBJETBOPAIONIEE YKAa3aHHBIM KPaeBbIM  YCJIOBUSIM
y'+y=1 y(0)=y(r)=0

Haitrtu COOCTBEHHBIE 3HA4YCHUS U COOCTBEHHBIE byHKIIUN
" ' | T T
y'—4y'+2y =0, y(0)=y[§j—y(§)=0

HOCTpOI/ITL (I)yHKI_II/IIO FpI/IHa U 3anucarb € €€ IIOMOLIbIO PCIICHHUC YPAaBHCHUA

X*y"+2xy'= f(x);  y()=0,y'(39 =0.

PA3JIEJI 6. UnciieHHO-aHAaIUTUYECKHUE METO/IbI PEILICHUS.
Humezpupoeanue oughghepenyuanvnvix ypagnenuii npu nomouiu psaooe
IIpumepnvie meopemuyeckue 80npocyl

UnterpupoBanue auddepeHIHaNbHbIX YpPaBHEHUW TMpU  MOMOLIM  PSAOB  (METOJA
MOCJIEeI0BATENBHOTO TU(GEPEHIIMPOBAHNS U METO]T HEONPEACICHHBIX K03(hPULIMEHTOB).
Teopema o ronomopdHoM pemenun 3agauu Komm.

Ipumepnsvie npakmuyeckue 3a0anusl
Haiitu B BHUIIE CTEIICHHOTO psna peuieHue, 3a1aun Komm
” ' —N- _ ! _
1-x)y"=2y'+y =0 y(0) =1y (0)=1. . Bpmuucnmute  koddpdummentsr  psma 10
koa(durmenTa npu x* BKITIOUUTENBHO.

Memoo Iukapa. Memoo manozo napamempa.
Ilpumepnvie meopemuyeckue 6onpocwi

Merton [Tukapa.

Jlemma o nudpepeHnnanbHbIX HEpaBEeHCTBAX.

Jlemma Anamapa.

Teopema o HempepbIBHOU Aud@epeHnpyeMocTd peleHus no napamerpy. Metoj Majiaoro
napameTpa.

Ipumepnsie npakmuyeckue 3a0anus
Meronom Ilukapa pemmth 3amauy Komm x'=t%+x%;  x(0)=2, a:%,b =1.. Haittu nBa

MOCIIEAOBATEIBHBIX MPUOINKESHHS U OIICHUTD MOTPEIIHOCTD.
HaliTh 1Ba wuwineHa pa3foKeHUs pelleHHusT MO CTENeHSM Majloro Inapamerpa 1)

y'=y+ux+y*);  y0)=1.
PA3JIEJI 7. YpaBHEHUS B 4UaCTHBIX MPOU3BOAHBIX
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Ilepevie unmezpanvt a6MoOHOMHOU cucmemsl OudhepenyuanbHovix ypasHenuil.
Ilpumepnvie meopemuueckue 60npocwvl

[lepBble WHTErpajgbl AaBTOHOMHOW CHUCTEMBI Iu(QepeHInaIbHbIX ypaBHeHHH. Kpurepuit
NIEPBOrO MHTETpaIa.

JleMMa 0 BUJE NEPBBIX MHTErPAJIOB CUCTEMBI MOCIE 3aMEHBI IEPEMEHHBIX. Y TBEPKACHUE O
OECKOHEUHOM MHOKECTBE HETPHUBHAIBHBIX HNEpPBbIX HHTErpajnoB. Hes3aBucumble nepBble
WHTErpaJIbl.

Teopema 0 CyIIeCTBOBAaHUHM HE3aBHCHUMBIX MEPBBIX MHTEIPATIOB B OKPECTHOCTH HEOCOOOM
TOYKHU.

TeopeMa 0 NOHWKEHUU MOPAIKA CUCTEMBI IIPU IIOMOILIY HE3aBUCUMBIX IIEPBBIX UHTEIPAJIOB.

Ilpumepnvie npakmuueckue 3a0aHus
Haittu nBa He3aBHUCUMBIX NEPBBIX MHTETpaja, MPOBEPUTh UX HE3aBHCUMOCTb, MOCTPOUB
X = Xx? y—X,
Matpuily Skoou. Vicrionbs3ys HaiiIeHHbIE TIEPBbIE UHTETPANIbl, PEIIUTh CUCTEMY 4 Y = —xyz,
71=1.

Jluneiinvie 00HOpOOHBIE YPABHEHUA NEPEO20 NOPAOKA 6 UHACHIHBIX HPOU3BOOHDIX.
Keasununeiitnoe ypasnenue.
IIpumepuvie meopemuyeckue 60npocul

VYpaBHEHMsT B 4YaCTHBIX [POU3BOJHBIX IEpBOro mnopsaka. Pemenue. HurerpanbHas
ITOBEPXHOCTb.

JluneliHbIE ONHOPOJHBIE YpPaBHEHMs IEPBOrO IOPSAAKA B YAaCTHBIX I[POU3BOJHBIX.
XapakrtepucThueckass cucrema. XapakTepucThka. Teopema O pEMIEHWM JIMHEWHOIO
OJHOPOJHOI'0 YPABHEHUS B YACTHBIX IIPOU3BOAHBIX B OKPECTHOCTH TOYKHU.

3amaya Komwm juis J1MHEHHOTO OJHOPOJHOIO YpPAaBHEHUS B YaCTHBIX IPOU3BOJHBIX,
TEOMETPUUYECKUI CMBICI. XapaKTepUCTUYECKAst TOUKA, T€OMETPUUECKUI CMBICI. Teopema o
CyIIECTBOBAaHUU M €IMHCTBEHHOCTH penieHus 3agauur Komw s JTMHEWHOro OJHOPOJHOTO
YPaBHEHUs B YAaCTHBIX IIPOU3BOJHBIX B OKPECTHOCTH HE XapaKTEPUCTUYECKON TOUKHU.
KBazunuHeliHOe ypaBHeHuHe. Teopema O CBS3M MEXAY XapaKTePUCTUKAMHM M MHTErPATbHON
[IOBEPXHOCTHIO.

IIpuBenenne KBa3WJIMHEWHOT O YpaBHEHUSA K JIMHEHHOMY OIHOPOZHOMY.
Xapakrepuctuueckas cucrema. O01iee pemeHue.

3amaua  Komm Ui KBa3WJIMHEWHOrO  ypaBHEHMS.  ['eoMeTpHYecKkWii  CMBICI.
XapakrepucTuueckas Touka. [ eoMeTpuyecKkuii CMbICIT

HpuMeprle npakmuiecxKkue 3a0anus

2
Haiitu oOmiee perenue u pemuts 3agauy Ko xa—u—l ya—u+ (z+ x“yz)a—u =0,u= 22-x7 npu
ox 27 oy 0z 2x2

xy=-1.

o oz oz
Haiitu obmiee pemenne u pemuTh 3agady Komm X6_+ ya —7-x%- y2 , X2 + y2 =1, z=x°-1.
X

Keiic-3aganus
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Komnerenmnus

3amanus

OIIK-1 Criocoben
MPUMEHSATh
(yHIaMeHTaIbHbIC
3HAHUSI, IOJTYYCHHbIC B
00J1acTH MaTeMaTUIEeCKUX
1 (MIIN) €CTECTBCHHBIX
HayK, U UCTIOJIb30BaTh UX
B IPO(heCCHOHAITBHOM
JIeSITETBHOCTH

Keiic-3ananmne 1

Curyanus:

ITycth MaTepuanbHash TOYKa Maccoii M=1 OpoleHa MoOx YoM K
ropu3oHTy ¢ mnpuiokeHHoud cuiod f(t). YuureiBas, uto Ha TeEO
JCUCTBYET CHJIa CONPOTHUBIICHHS, NMPONOPLUOHANIBHAS €r0 CKOPOCTH,
JBIDKCHHAE MAaTepUAIbHONM TOYKM OMHUChIBaeTCs Aup(epeHInaIbHbIM
ypaBHeHHeM BToporo mopsimka MX"+bx'=f(t)+mg, rme b -

KOO (HUIIMEHT CONMPOTUBIICHUS, MY — CHiIa TsDKeCTH, t — Bpems B
cekyHaax, X=X(t) — Tpackropust cBoboaHoro magenus (g=10).

1) Borumcnuts wactHoOe penienue ypasaenus npu f (t) = cost+sint u
b=3

2) PaccunTath ypaBHEHHE TPACKTOPHH MOJIETA TOUKH, SBIISIOIICECS
penennem ypauenus npu f (t) =4t u b=2, eciu B HawanbHbIH

MOMEHT BpeMeHHU Touka uMena koopauHaty X(0)=1 u ckopocTb
x'(0)=1

3) Haiitu 3HaueHns K03 PUIHUEHTOB B YaCTHOM PELICHUU

X(t) = At + Bt? +Ct 3ananmoro ypaBHenwus, ecau f (t) = 12t> ub=1

Keiic-3aganue 2

Curyanus:

Ecnu B 01HOM U TOM € MECTHOCTH IIPOKUBAIOT JBE IMOITYJISALNH,
HMMEIOLINE CXOKUW PALlMOH MUTaHUsA, TO OHU HAYUHAKOT
KOHKYpHUpOBaTh MeXAy co00i M3-3a UCTOUHMKA NuTaHus. Eciu 3a X
0003HAUYUTH YUCICHHOCTH OJTHOM MOIYJISIUY, a 32 Y — YHUCIIEHHOCTh
JIPYTOU MOMYJISILHUH, TO MOJIETb U3MEHEHUSI YUCITIEHHOCTH TaKUX
MOMYJISILMN 3alMChIBAETCS B BUJIE 3a0a4uu Komu:

dx

a1 x-ty)n, X0 =%,
d «

d—i/:az(y —y-byx)y, y(0)=yp

*

Yy - IpeaeibHas 4YUCIEHHOCTh BTOPOM MOMYJISAIUH, a1, d2, D1, by —
KO2((PUITUEHTHI, YUYNUTHIBAIOIINE OCOOCHHOCTH KAXKJIOW IMOMYJISIUN U
X B3aMMOBIIUSHUE.

1) Haiiti nonosxeHust paBHOBECHS 1JIs1 JAHHOM CUCTEMbI ypaBHEHUH.

[IpoBens uccnenoBaHre HETPUBUAIBHOTO MOJI0XKEHHUS paBHOBECHS,
BBISICHUTH KaKHE€ OTPaHUYCHUS HEOOXOAMMO HAJIOKUTh Ha
KOX(QPUIMEHTHI a1, A2, D1, D2, 4TOOBI HU OHA TIOTYJIAIUS HE BRIMEpIIa
(cuctema octaBanach B IaHHOM IOJIOXKEHUHM PAaBHOBECHSI, a HE
Tepexouia B OJTHO U3 HYJIEBBIX)

2) UccnenoBaTh Ha yCTOWYMBOCTD KaXKI0€ TIOJIOKEHUE PaBHOBECHS, B
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KoMmnerenmnus 3aganus

*
3aBHCHMOCTH OT 3HAYCHHIA TapaMeTPOB a1, az, b1, by, y .

3) [TocTpouts perieHus: JaHHOW CUCTEMBbl ypaBHEHUH B BUJIE
CTETNEHHOT0 psijia.

CocraBurens (1): KaHJI. TeXH. HayK, o1eHT Pemernukosa E.B.

(Pamunus, unuyuaner u dondxcHocms npenodasamens (eti))
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