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1 leap AUCHUNJINHBI.
B pesynprare OCBOCHHMS JaHHOW MHUCIMIUIMHBI Yy OOYy4aromerocss JAOKHBI OBITh

c(OpMHUPOBAHbI KOMIIETEHIIMA OCHOBHOWM MPO(ecCHOHAIBHOW 00pa30BaTeIbHON IMPOrpaMMBbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
@opMupyeMble KOMIIETEHIHH, WHAUKATOPHI TOCTUKEHUsS KOMIETEHINH, 3HAHNS,

YmMeHus, HAaBbIKH

Ta6mmma 1 — MHauKaTOphl TOCTHKEHUS KOMITETCHIIHH, PO

PMHpYEMBIE TUCHUTUTMHON

Kon 1 na3sBanue

NHaukaTops! JOCTHKEHUS

3Hanus, ymeHus, HaBoikd (3YB),

obmnactu
MaTeMaTH4eCKuX U (MIH)
€CTECTBEHHBIX HayK, U
UCIIONIb30BaTh UX B
po¢heCCHOHATBHOM
JEATETbHOCTH

MaTeMaTHYECKUX U €CTECTBEHHBIX
HayK, BBIJIEJISAS TJIaBHBIE CMBICTIOBBIE
ACIEKThI B JOKA3aTENbCTBAX;

1.2 Pemraer npakTHYECKHUE 3aJa4d HA
OCHOBE (pyHIaMEHTAIbHBIX 3HAHUH B
o0JylacTi MaTeMaTHIECKUX U
€CTECTBEHHBIX HAYK

1.3 Pemraer npodeccruoHansHbIC
3aJa4l B HCCJIECIOBATENBCKON U
MPUKIIAJHON AEATENBHOCTH, UCTIONb3Ys
OCHOBBI COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUiL

KOMIIETCHIINU kommeteHuuu mo OITOIT (hopMupyeMbIC TUCIUTUTHHOM
OIIK-1 Criocoben 1.1 cTporo nokasbiBaeT 3HaTh:
OPUMEHSITH MAaTEMaTHICCKIE YTBEPIKICHHS, — OCHOBHBIC  (aKThl, KOHIEMNIHMHA U
(yHIaMeHTaIbHBIE OCHOBBIBAsICH Ha (paKTax 1 OpPUHIMIBL  TeopuM  AupdepeHnnanbHbIX
3HAHWsI, TOJYYCHHBIE B KOHIIETIIINSX TCOPHiA B 00IaCTH zpaBHeHHﬁ'

MeTh:

—  IPaMOTHO IOJIb30BATHCS SI3BIKOM TEOPUH
muddepeHnnaNbHBIX YpaBHEHUH;

— CTpOro JOKa3bIBaTh MaTeMaTHYCCKUE
YTBEPIKACHUS TCOPUH
mddepeHnnaTbHBIX YpaBHCHHUH,
BBIZCISAS TJIABHBIC CMBICIIOBBIC ACIICKTHI B
JI0Ka3aTeIbCTBaX;

— HPUMCHATH 3HAaHUA TCOPUN
muddepeHIUaNbHbIX  ypaBHCHUH I
pelIeHHs MPaKTHIECKHX 3a/1a4.

Baagern:

— CIIOCOOHOCTBIO pemaThb
npoQeCcCHOHATBHBIC 3a/aun B
UCCJIEI0BATEIbCKON u IIPUKJIAJHOM

JIeSTEeNIbHOCTH, MCIIOJb3Ys. OCHOBBI TEOPHU
T QepeHInaNbHBIX YpaBHEHUH.

MecTo IMCHHUIIIINHBI

Z[I/ICI_[I/IHJ'II/IHEI BKJIFOUCHA B MOIYJIb

«MaTremMaTuueckoe MOACIINPOBAHUC B 3aJladax

npodeccuonansroi AestensHocTHy OIIOIT BO. ucnmmimHa ocBamBaeTcs Ha 2 Kypce B 3

CeMEeCTpe.

2 O0BbEM U TPYI0EMKOCTH JUCHUILIMHBI 110 BUAAM YUeOHBIX 3aHATHIA.

@®opMBbI NIPOMEKYTOYHOM aTTECTALMU.
Tabmumna 2 — O0beM U TPYA0EMKOCTh JJUCIUATIINHBI TI0 BUJaM YIeOHBIX 3aHATHN

OO6mias Tpy10eMKOCTh M BHBI yueOHOH pabOTHI IO TUCUUIUIMHE, TPOBOAUMBIE B OObém uacos o
¢dhopmam o0ydeHHS
pas3HbIX hopmax 00
1 O6mas TpyI0eMKOCTh JUCITUTUIAHBI 144
2 KonrakTtHas paboTa oOydarommxcs C mpenojasaresieM (IO BHAAM Y4YeOHBIX 74
3aHATHH) (BCETO)
AynutopHas padota (Bcero): 74
B TOM YHCJIE:
JIEKLIAU 18
MPaKTHYECKUE 3aHATHUS, CEMUHAPEI 56
3 CamocrosTensHas pabota odyuatomuxcs (Bcero) 70
4 TIpomesxyTouHast aTTecTalus 00ydaromerocs
— 3a4eT ¢ OleHKOoMH (3 cemecTp)




3. Y4eOHO-TeMATHYECKHUI IJIAH U COIeP:KaHNe JUCHUIINHBI.

3.1 YueOHO-TeMATHYECKHUIT MJIAH
Tabmuma 3 - YueOHo-TeMaTH4ecKui T1aH 0YHOW GopMbI 0O0ydeHHS

INe Herenu /1

Pasnensl 1 TeMbl AMCHMILIAHBL
I10 3aHATHIM

O6mas
TPYOOEMKO
cTb (6cezo
uqc.)

TpynoemkocTh 3aHATHH (Jac.)

AyauTopH.
3aHATUSL

JICKII. JICKII.

CPC

DOopMBI TEKYILETO
KOHTPOJIS U
MIPOMEXKYTOYHON
aTTecTalluH
yCIEBaeMOCTH

3 cemecmp

1. Obviknogennvle
ougppepenyuansrvle ypagHeHus
nepeozo nopaoka. 3aoaua Kowu.

36

14

18

1-2

OCHOBHBIE MTOHATHS U OIPEEIICHUS.
TeopeMa o0 CyHIECTBOBAaHMM H
€AMHCTBEHHOCTH PELICHUS 3aJa4yu
Komm 1nsa ypaBHEHHs MEpBOro
nopsi/Ka, pa3peneHHoro
OTHOCHUTEIBHO MPOU3BOAHOM.

16

NunuBuayansHOE
3ampanue Nel,2

VpaBHeHHs ~ TEpBOTO  TOPSIKA,
MHTETpUpyEeMbIe B KBaIpaTypax.

20

10

WnauBuayansHoe
3amanne Ne3,4

2. OovikHOGEHHbBIE
ougppepenyuanshvle ypagHeHus
gbicuULe20 NOPAOKA.

44

16

24

Huddepenunansasie
BBICIIIETO TOPS/IKA,
UHTETPUPOBaHUE WU
HOpsIKa.

ypaBHEHUS
JIOITyCKAIOIIHe
MOHWKEHHE

16

NunuBuayansHOE
3ananue No5

7-8

JIuneitHoe
nud depeHIuanbHoe
nopsiaka n.

OJHOPOJHOM
YpaBHEHHE

14

JInnerHoe
nud depeHIranbHoe
nopsika n.

HEOJHOPOJHOE
ypaBHEHHE

14

WunuBuayansHOE
3ananue Ne6

3 Cucmemut oughgpepenyuanvrnvix
YPasHeHUil

12

NupuBuayanbHo
e 3ajganue Ne7

4. Teopus ycmoiiuueocmu.

14

NnauBUayaIbHO
e 3aganue Ne§

BekropHoe TmoONE B OKPECTHOCTH
0c000i1 TOUKH.

Y CTONYMBOCTh pEIIEHUI JTMHEHHBIX
CHUCTEM.

5. Kpaeesvie 3a0auu

12

6. Hucnenno-ananumuyeckue
MEemo0bl peuieHusl.

10

NnauBUaya bHO
e 3aganue Ne9

HuTerpupoBaHue
nuddepeHInaTbHBIX
TIPY TIOMOIIH PSIIOB

YpaBHEHUH

Merong Ilukapa. Meroax wmanoro

napamerpa.

7. ¥Ypaenenus 6 uacmmuuix
HPOU3B0OHBIX

16

10

IlepBele mHTETpanmbl aBTOHOMHOMU
CHCTEMBI i depeHITaTbHBIX
YpaBHEHUH.

JIuneliHble OHOPOOHBIE YpaBHEHUS
NEPBOrO  MOpAAKa B YacCTHBIX

NnauBUaya bHO
e 3aganue Nel(




= O6L1{aﬂ TpynoemkocTs 3aHATHH (4ac.) DOpPMBI TeKyIIIEro
= TPYAOCMKO KOHTPOJIS U
E Paspgensl ¥ TeMBl JUCHUATIUIHHBL CTb (8ceco AyIuTOpH. .
15) 10 3AHSTHAM wac,) O MIPOMEKYTOTHOM
§ : CPC aTTecTalluni
2 pe— oKL yCIIEBaEMOCTH

MPOU3BOIHBIX. KBazununeiinoe

YpaBHEHHE.

Hroro 144 18 56 70

4 HOpﬂI[OK OIICHUBAHUSA ycneBaeMoCTH n Cq)Ole/lpOBaHHOCTI/I

KOMHeTEHHl/Iﬁ oﬁyqammerocsl B TeKyIHeﬁ n l'[pOMe)KyTO‘IHOﬁ arrecranuu.

JlJi TIOJIOKUTENBHON OIICHKHU IO pe3ysibTaTaM OCBOCHUS AMCLMILIUHBI 00ydaromeMycs
HEOOXOJMMO BBITIOJHUTH BCE YCTAHOBJIEHHBIC BHUABI yueOHOU paloThl. OlleHKa pPE3yJbTaToOB
paboTel 0Oy4JaromIerocs B 0awiax (1o BuaM) mpuBeeHa B Tadmiie 4.

Tabmuna 4 - bBaunpHO-pelTHHroBass OLEHKAa pe3ylbTaToB Y4eOHOH  paboTh
oOyuatomuxcs no suaam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIIBI) O6amtoB  |yueOHOU pabOTHI
Cemectp 3
Texymias yuebnas (60 Jlex1OHHbIE 3aHATHUSL 0,5 6asia mocemieHue | JEKIIMOHHOTO 3-4
pabota B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemienue (8 3amsTHiIA)
3aHATUH 110 WHnuBuayanbHble 3a oqHO MHAMBHYAJIbHOE 3aJaHUE OT 5
pacIMCaHUIO U 3aJ1aHus (OTYET O o 20 -40
BBITTOJITHEHUE BBITIOJTHEHU U 5 6ayutoB (BEIIONTHEHO 51 - 65% 3amanmuii)
3aJIaHUi) WHIUBUAYAIEHOTO 7 6aaa (BBIOJIHEHO 66 - 85% 3a1aHui)
3aJIaHus) 10 6anutoB (BeImoHEHO 86 - 100% 3amaHmMit)
(4 pabotsi)
Tect 8 6aJura (MOpOroBoe 3HAYCHHUE) 8-16
16 6annoB (MakcuMaIbHOE 3HAUCHHUE)
HToro mo Tekyuieii padore B ceMecTpe 31-60
IIpomexxyrounas |40 Teoperudeckuit Bompoc 1 |4 6anna (moporoBoe 3HaAUCHIUE) 4-8
aTTecTanus 8 6a110B (MakCHMaIbHOE 3HAYCHME)
(ox3amen) Teoperuueckuii Bonpoc 2 |4 6aia (IoporoBoe 3Ha4YCHHE) 4-8
8 das10B (MakcuMabHOE 3HAUCHHUE)
Pemenue 3amaum 1. 4 6ansa (MoporoBoe 3HAUYCHUE) 4-8
8 6a/uT0B (MaKCHUMaIbHOE 3HAYCHUE)
Pemenue 3agaum 2. 4 payuta (MOPOrOBOE 3HAYCHUE) 4-8
8 6a/uT0B (MaKCHUMaIbHOE 3HAYCHUE)
Pewenue 3agauu 3 4 payuta (MOPOrOBOE 3HAYCHUE) 4-8
8 das10B (MakcuMabHOE 3HAUCHHUE)
HTOro mo mpoMekyTo4HoOi aTTecTaluu (3K3aMeHY) 20-400.
CymMmapHasi olleHKa 10 JMCHHIIHHE: CymMma 6amoB TeKymier u mpoMexyTodnoit arrecrarmn -~ 51 — 100 ©.

B nmpomexyTodHOM arTecTanuu OIeHKa BBICTABIAETCS B BeaoMocTh B 100-0ammbHON
IIKaje ¥ B OyKBEHHOM dKBUBaJIeHTe (Tabiuna 5)
Tabnuma 5 — Cootnecenue 100-0apHOM MIKAIBl 1 OYKBEHHOTO SKBUBAJICHTA OIICHKU

Cymma HabpauHvix
oannoe

YpoBHU OCBOEHUS

Oxzamen

3auem

JUCLIUIUINHEL 1

Oyenka

| Byxeennvuii oxeusanenm

byreennuviii




KOMITETCHIIU T IKEUBATEH
86 - 100 [IpoaBunHyTHIN 5 OTJIMYHO
66 - 85 [ToBbIIIEHHBII 4 XOpouIo 3auTeHo
51 - 65 [Toporossiit 3 YJIOBIICTBOPUTEIHHO
0-50 IepBoiit 2 HEYIOBJICTBOPUTEIHHO He 3aureno

S  MarepuajbHO-TeXHHYECKOE, NPOrPpaMMHOE U Yy4eOHO-
MeTOoAuYeCcKoe odecrneyeHre AMCIUIIMHBI.

5.1 YyeGHas auTepaTypa
OcHoBHasi yueOHasi IuTEpaTYpa

Pomanko B.K. Kypc auddepeHnnanpHbIXx ypaBHEHWH H BapHAIIMOHHOTO WCYHUCIICHUS
[Onextponnblii  pecypc]: VYuebnoe mocoome / B.K. Pomamko - 4- wm3a. (9n). -
OnekTpoH.TeKkcToBble naH. — MockBa: BMHOM. JlaGopatopusi 3uanmii. — 2015. — 347 c. —
Pesxxum noctyna: https://e.lanbook.com/reader/book/70785/#1

COopuuk 3amau no auddepeHuaNbHBIM YpaBHEHUSAM W BapUAIlMOHHOMY HCUYHUCICHHUIO
[Dnextponnslii pecypc] / B.K Pomanko u np.; non penakuueii B.K. Pomanko - 5- uza. (an). -
OnekTpoH.TekcToBble naH. — MockBa: BMHOM. JlaGopatopusi 3uanmii. — 2015. — 222 c. —
Pexxum nmoctyna: https://e.lanbook.com/reader/book/70710/#1

JlonoJiHuTeIbHASL yUeOHAas JInTepaTypa

Kabko A.Il. duddepeHumanpaple ypaBHEHHUS W yCTOWYMBOCTH [DJIEKTPOHHBIA pecypcl:
Vuebnuk / A.Il. Kabko, E.JI. Kotuna, O.H. UmwxkoBa. - D1eKTpoH.TeKCTOBBIE MaH. — CaHKT-
[letep6ypr : WspmarensctBo  «Jlawb», 2015. — 320 «c¢. - Pexum pocryna:
http://e.lanbook.com/view/book/60651/

bubukoB IO.H. Kypc oObIKHOBEHHBIX AU(PEepeHInaNbHbIX YpaBHEHUN [DIeKTpOHHBIN
pecypc]: Yue6Hoe nmocobue / FO.H. bubukos. - 2-e u3n. crep. - DNEKTPOH.TEKCTOBbIE JaH. —
Cankr-IlerepOypr : MW3marensctBo <«Jlamb», 2011. — 304 c. — Pexum pocrymna:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.II. Iuddepenunansupie ypaBHeHHMs [DnekTpoHHbli pecype] / B.UIL
Hemumosuy, B.I1. MoneHnoB. — 3-e usg., crep. — DIeKTpoH.TeKCToBbIe jJaH. — CaHkT-IlerepOypr:
UznarensctBo «Jlauby, 2008. — Pexxum poctyma: http://e.lanbook.com/view/book/126/

AnbceBuu, JI.A. uddepennnanbapie ypaBHEHHS [DIEKTPOHHBIA pecypc|: MPaKTHKyM /
BJI.A. AnbceBuuy, C.A. Ma3zanuk, ['.A. Paconbko, JI.II. YepenkoBa — DNeKTpOH.TEKCTOBBIE JAaH.
- MuHck: «Bpmmitmas LIKOJIAY, 2012. - Pexum JlocTyma:
http://znanium.com/bookread2.php?book=508479

No6parumos, H.X. Ilpaktuueckuii kypc nuddepeHInanbHbIX ypaBHEHUH U MaTeMaTHYeCKOTro
MozenupoBanus. Kilaccuueckue um HOBble MeTonbl. HennHeliHble MaTeMaTHYECKHUE MOMEIU.
CumMmeTpHs ¥ IPUHITMITEI HHBAPHUAHTHOCTH. [ DJIEKTPOHHBIN pecypc] : yued. — DIIeKTpOH. JaH.
— M. : ®usmaraur, 2012. — 332 ¢. — Pexxum mocryma: http://e.lanbook.com/book/5268

Anpnpees, A.H. M30pannbie rnaBsl Teopun 1uddepeHnaibHbIX YpaBHEHUN. [DIeKTpOHHbBIN
pecypc] : yue6. mocodbue — DnextpoH. gaH. — Kemeposo : KemI'VY, 2012. — 112 ¢. — Pexum
noctyna: http://e.lanbook.com/book/44307

[lpakTuKyM ¥ UWHAWBUAYAJIbHBIE 3aJaHUi 1O OOBIKHOBEHHBIM UG (epeHIHaTbHBIM
yYpaBHEHHSIM (THIIOBBIE pacdeThl). [DeKTpoHHBIN pecypc] : yued. mocobue / B.A. bonoTtiok [u
ap.]. — Onektpon. man. — CII6. : Jlamp, 2014. — 224 c¢. — Pexum poctyma:
http://e.lanbook.com/book/51934


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

bopucos, B.I'. Ilpuxknagueie 3agauu
ypaBHEeHUN. MexaHnuecKoe IBWIKEHHE: ydeOHoe mocobue. [DIeKTpOHHBIN
nocobue — DnektpoH. gaH. — Kemeposo : KemI'Y, 2015. — 130 ¢. —

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

5.2 MaTepHa/IbHO-TEXHUYECKOE
AV CHUILTUHBI.

U nporpaMMHoe

TEOPHUH OOBIKHOBEHHBIX IH(QepeHInanbHbIX

pecypc] : yueO.
Pexxum poctymna:

obecneyeHUue

Y4eOHbI€ 3aHATHS IO AUCHUTUIAHE TPOBOAATCS B yueOHBIX ayautopusx KI'TIM ®T'bOY BO

«KemI'V»:

404 YgeOHast ayIuTOpHs IS IPOBEACHNUS:

- 3aHSTUH JTEKIMOHHOTO THIIA;

- IPYIIIOBBIX U UHANBUIYATbHBIX KOHCYJIbTAIH;

- TEKYIIETO KOHTPOJI U MPOMEKYTOYHOU aTTeCTalUH.
Croenuajau3npoBaHHas (yueOHasi) Medesib: JOCKa MeJIoBas, Kadeapa, CTOJBI, CTYJIbS.
OdbopynoBanue: neperocroe - HOyTOyK, 3KpaH, IPOEKTOP.
Hcnonb3yemoe mporpammuoe odecnedenue: MSWindows (MicrosoftimaginePremium 3
year no cybnuneHsnonHomy goroopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBob6oaHo pacmpoctpansemoe [10), Sunekc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacmpoctpansemoe I10).
HurtepHer ¢ ob6ecieyenuem nocryna B JUOC.

Y4eOHsIii KOpITYC
Ned.

654079,

Kemeposckas
00/1acTh, I.
Hosoky3Heuk, np-
KT Meramnypros,

n. 19

603 YueOHast aynuTopust ISl IPOBEICHHUS:

- 3aHSTUH JTEKIIMOHHOTO THIIA;

- 3aHSTUH CEMHHAPCKOTO (IPAKTHYECKOT0) TUIIA;

- [PYIIIOBBIX U UHANBHUYalbHBIX KOHCY/IbTAIINH;

- TEKYIIETO KOHTPOJIS ¥ IPOMEXKYTOYHOM aTTeCTaUH.
CrnenuanusupoBanHas (yueOHas) MeOeJsib: JOCKa MEJIOBasi, CTOJIbI, CTYJIbSI.
O0opy/noBaHue JUIsI TIPe3eHTAIMU Y4eOHOr0 MaTepuala. nepeHocHoe - HOYyTOYK, KpaH,
MPOEKTOP.
HUcnoaws3yemoe mnporpammuoe obdecmeuenne. MSWindows (MicrosoftimaginePremium 3
year no cyoiuueHsnonHomy gorosopy Ne 1212/KMP or 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBo6oaH0 pactpoctpansemoe I10), Mpich 2 (cBob6oaHO pacnpoctpansemoe [10),
FoxitReader (cBobomno pacmpoctpansemoe I10), Firefox 14 (cB0OOIHO pacmpocTpaHIeMoe
I10), QGIS (cBoboano pacupoctpansemoe [10), UML-nuarpaMmmsr (OecriaTHast BEPCHs).
HNurtepHer ¢ obecnieyenuem nocryna B IUOC.

VY4eOHbIil KOpmyc
Ned.

654079,

Kemeposckas
0011aCTh, I.
Hosoky3ueuk, np-
KT Meramnypros,

n. 19

604 YueOHas ayquTopus sl IPOBEACHUS:

- 3aHSTUH JTEKIIMOHHOTO THIIA;

- 3aHSITUH CEMHHAPCKOTO (PAKTHYECKOTO) TUIIA;

- IPYIIIOBBIX U UHANBHUyalIbHBIX KOHCY/IbTAIINH;

- TEKYIIETO KOHTPOJIS ¥ MIPOMEKYTOUHON aTTECTAINH.
CnenunajauzupoBaHHasi (yuedHasi) MefeJib: I0CKa MEJIOBasi, CTOJIbI, CTYJIbsL.
Oo0opynoBanue JJisl Mpe3eHTALMM Y4eOHOI0 MaTepuaia. nepeHocHoe - HOYTOYK, dKpaH,
MPOEKTOP.
Hcnoaws3yemoe mnporpammuoe obdecmeuenne. MSWindows (MicrosoftimaginePremium 3
year mo cybnuueH3noHHOMY goroBopy Ne 1212/KMP ot 12.12.2018 r. mo 12.12.2021 r.),
LibreOffice (cBobomuo pacmpoctpansemoe [10), FoxitReader (cBobomHo pacmpocTpaHsemoe
I10), Firefox 14 (cBobomno pacmpoctpansemoe [10), Sumekc.bpayszep (oTedecTBeHHOE
cBoOozHO pacnpoctpansiemoe [10).
HnTepHer ¢ o0ecneyennem aocryna B JUOC.

Y4eOHblil KOpIyC
Ned.

654079,

Kemeposckas
00/1aCTh, I.
HoBoky3neux, np-
KT Meramnypros,

o.19

5.3 CoBpeMeHHbIE npodeccuoHa/ibHbIE 6assbl

UHPOpMaLMOHHbIE CIPABOYHbIE CHCTEMBI.

Ilepeuens CIIBA u UCC no qnucuuniimnHe
1.
http://www.mathnet.ru/

AdHHbBbIX H

OObmepoccuiickuii MaremaTuyeckuii mopran (MH(pOpMalMOHHas cHUCTeMa) -


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

2. OKCIIOHEHTa LEHTP HWHXEHEPHBIX TEXHOJOIMH U  MOJECIUPOBAHMUS -
http://www.exponenta.ru

3. Science Direct conepxur 6omnee 1500 xypnanoB uznarenscrta Elsevier, cpeau
HUX U3JaHUs 10 MaTeMaTHKe u uHpopmaruke. https://www.sciencedirect.com

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

Tabnuia 6 - Tembl MUCEMEHHBIX y4eOHBIX PabOT

Pa3nen Tembl KoHTposbHbIE TOUKH
Obviknosennvie | OCHOBHBIE IOHATHA U onpenenenus. Teopema o WnnuBunyansHoe
ougpgepenyuan | CymecTBOBAHMM U €IUHCTBEHHOCTH pemeHus 3agaun Komu | 3amanue Nel
bHbLE JUIS ypaBHEHUS IEPBOTO MOPAIKA, pa3peIeHHOTO
VpaGHeHus OTHOCHUTEIHHO POU3BOIHOM.
nepgozo Pemenue 3anay, npuBOAAIIKMX K COCTABJICHHIO WnnuBupyansHOe
nopsioka. G hepeHInaATbHBIX ypaBHEHHH 3amanue Ne2
3aoaua Kowu. "
YpaBHEeHHS IEPBOTO NOPSIKA, UHTETPUPYEMbIEC 3aMEHOI. WnnuBupyansHOe
3amanue Ne3
Meroa HHTErpUPYIOLIETO MHOKUTENS. Y paBHEHUS, MNunuBunyansHoe
HEpa3pelIeHHbIE OTHOCUTENBHO MTPOU3BOIHOM. 3amanue Ne3
ObvikHosennvie | JluddepeHimanbabie ypaBHEHMsI BBICIIETO OPsIKa, WHauBuayansHoe
oughghepernyuan | MOMycKaronye HHTETPUPOBAHIE W TOHMKEHNE TIOPSIKA. 3anmanue NeS5
bHblE Jluneitnoe ogHOpoaHOH MU PepeHnmanTp-HOe ypaBHEHHE WunuBunyansHoE
VpaGHeHus nopsika N. JInHeliHoe HeogHOPOJHOE MU epeHIInaIbHOS 3ananue No6
8vICULE20 ypaBHEHHE MopsaKa N.
nopsioKa.
Cucmemul CucteMsbl THHEHHBIX TU(depeHIHaTbHBIX YPaBHEHHH C WnnuBunyansHoe
oughghepenyuan | MOCTOSHHBIMH KOIPDUIICHTAMU. 3amanue Ne7
bHBIX
ypagHeHuti
Teopus da30BbIE TPACKTOPHUHU B OKPECTHOCTH TOUYKH MOKOSI. WnpuBupyansHOe
yemouuusocmu. | Kpurepuil ycTOHUMBOCTH 110 COOCTBEHHBIM YHCIIAM. 3amanue Neg
Y CTOHYUBOCTH 10 TEPBOMY IPHUOITHIKEHHUIO.
Kpaesvie Pewenue kpaeBbix 3aaau. Pemenue 3agaun Hltypma- WNunuBunyansHoe
3a0ayu. Jlnysums. Ioctpoenne ¢pynkunu I'puna. Merton Ilukapa. 3amanue Ne9
Yucnento- Meton Manoro napamerpa.
anarumuyeckue
Memoobl
pewenus.
Ypaeuenus 6 ITepBrie HUHTETpaibl ABTOHOMHOM cuctembl | HnuBuayaibHOE
YACTHBIX nuddepeHnnanbhbIX  ypaBHeHui. JluneliHble omHOpoaHbIE | 3aqanme Nol(Q
NPOU3BOOHBIX YpaBHEHUS NEPBOrO MOpAAKAa B YacTHBIX IPOU3BOAHBIX.
Kpazununeiinoe ypaBHenue. Kiaccudukanust ypaBHEHWI
BTOPOTO TMOpsIKa C JByMs IepeMeHHbIMHU. HavampHo-
Kpaesas 33/aua .

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3aa4U JJI NMPOMEKYTOYHOI

aTTecTAlMH

PA3JIEJI 1. O6bikHOBeHHbIE Au(QepeHIranbHble YpaBHEHHS MEPBOTO MOpsaKa. 3agada
Komm.

Ocnognvie nonamusa u onpeoenenusn. Teopema o cywecmeosanuu u eOUHCMEEHHOCIMU
pewenua 3a0auu Kowiu ona ypasnenusa nepeozo nopsaoka, paspeuieHHoz0 OMHOCUMENbHO



http://www.exponenta.ru/

npou3600HOIl.
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10.

11.

12.

IIpumepnvie meopemuueckue 60npocsl
HuddepennmanbHoe  ypaBHEHUE, TOpPANOK, oOmee, dYacTHoe, 0co0oe pelieHus,
WHTETpaJIbHAS KPUBasi, TIOJIC HAMIPABICHUA, U30KIHHBIL.
Hauanbenbie ycnoBusd. 3agaya Komm. ['eomerpruueckuid cMmpbici 3aaaun Komu.
3anaya 00 N30rOHAJIBHBIX TPAEKTOPHUSX.
MeTtoa n30KIMH i perienus JuddepeHnanbsHOro ypaBHEHUs IEPBOTO MOPSIIKA.
Teopema 0 CyIIECTBOBAHMHM W €IMHCTBEHHOCTH pemieHUs 3agaun Komm s ypaBHEHUs
nepBoro nopsaka (nokasarenscTBo [lukapa).
Teopema O CyIIECTBOBAaHMHM W €IMHCTBEHHOCTH pemieHUs 3agaun Komm s ypaBHEHUs
MEPBOro MOPAIKA (I0KA3aTEIBCTBO CO CCHUIKOM HA MPUHIUIT CKATBIX OTOOpaKEHHUI).
[TpuHIHIT CKUMAIOIIMX 0TOOpAKEHUI (J0KAa3aTEIBCTRO).

!
Y — 1, pa3penieHHbIe OTHOCUTEIBHO Y Merton pa3nesieHus nepeMeHHbIX.

IlpumepHvle npakmuueckue 3a0aHU.
CocraButh muddepeHImaTsHoe ypaBHeHHe ceMeiicTBa TiHmi (X-a)2+by?=1.
CocraButh audepeHnnanbHoe YpaBHEHHE TPACKTOPHUiA, NIepECEeKalOnX JTHHUN CEMEHCTBa
y=Cx* oy yrmom ¢=90°.
C moMomIpi0 M30KIMH W300pa3uTh CXEMAaTHUSCKH PEIICHUE ypaBHEHHS Y =2X, ONPEICIHB
obyiacTh yObIBaHUSI W BO3PACTaHUS, JIMHUMA OSKCTPEMYMOB, YCTAHOBUTH HAalpaBJICHUE
BOTHYTOCTH, HAaliTH JINHUU TOYEK MePEerHOoB.
Jlns kakoro 3HaueHWs N Teopema CyIIECTBOBaHMS M CAMHCTBCHHOCTH PEILICHUS 3aaud
Komwm s ypaBHEHUsIy' =xy+0,5 B TOYKE y(0)=0 TapaHTHPYeT CYIICCTBOBAHUEC
eMHCTBeHHOTO perrenus (a=b=0,5)?
Io BuLYy ypaBHEHHUs Y =2./y ONpeenuTh KPUBBIE, TIOAO3PHTENbHbIE HA 0COOBIE PElIeHUs 1
POBEPUTH OYIYT JIM OHU OCOOBIMHU.
[MpounTerpupoBats muddepeHInaIbHOe ypaBHEHHE M BBIICIUTh HHTETPAIbHBIC KPUBBIC,
NPOXOJSIIIME 4Yepe3 3adaHHble TOUYkW. [IpeaBapHTENbHO BBIICHHTH BONpPOC 00 uUX

CYIIECTBOBAaHHUHU U €TUHCTBEHHOCTH. ClienaTh pUCYHOK. Y = Z\N , M1(0,0), M>(-1,1).

Ypaenenus nepeozo nopaoxka, unmezpupyemuie 6 keaopamypax.
IIpumepnvie meopemuueckue 60npocwl

Opnnoponnsie IY-1 u npuBogsimuecs kK HUM. O0o01eHHbIe oHOpoAHbIe Y.

Jluneitnble nud¢epeHnnanbHble YpaBHEHHMs] NepBOro mnopsiaka. Mx cBoiictBa. MeTosl
peuieHus: bepHyinu, MeTON BapualUu IOCTOSHHOW. YpaBHeHHE bepHymm u ero
MIPUBEJICHUE K JINHEHHOMY.

VYpaBuenue Pukkaru, ero cBoiictBa 1 MeTo/] pemeHus. O6001meHHoe ypaBHeHUe PUKKaTH.
VYpaBuenus B nonHbix nuddepennuanax. Teopema o0 ycrioBun Ditnepa.

YTBepKIACHUE O HATMYUU UHTETPUPYIOIIETO MHOKUTEIS Y YPAaBHEHU I1IEPBOIO MOPSAKA.
YTBepkIeHUE 0 HATMYMKU OECKOHEYHOT'O YKCIIa MHTETPUPYIOLINX MHOXKHUTENECH y ypaBHEHHM
IIEPBOT0 NOPsJIKa.

VYr1Bepxkaenue o ¢Gopmyse, 3aJaroliell BCEBO3MOXKHBIE HMHTETPUPYIOMINE MHOKHUTEIH
YpaBHEHUs [IEPBOTO MOPsIKa.

CnocoObl TMoOMCKa HHTETPUPYIOLIET0 MHOXKHUTENS, B CIIy4ae €ClId HM3BECTHO OT Kakou
(YHKLIUU OH 3aBUCHT.

NHTerpupyromuii MHOKUTENb 151 TMHEWHOTO U OJTHOPOJHOTO YPABHEHHIA.

YpaBHEeHUs, HE pa3pelIeHHbIE OTHOCUTENLHO MPon3BOAHON. Henomubie ypaBHeHus. OOmmii
METO/ BBEJCHUS NTapameTpa.

Teopema O CylIeCTBOBaHMM M €IUHCTBEHHOCTM pelleHus 3anaun Komm ypaBHeHus,
HEpa3pelIeHHOr0 OTHOCUTENBHO MPOU3BOIHOM.

VpaBuenus Jlarpamxa u Kiepo. OcoOble perieHust ypaBHEHH, HE pa3pelIeHHbIX
OTHOCHUTEIIbHO MPOU3BOAHBIX. JluckpuMuHaHTHas kpuBasi. Orudaromasi.

9
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10.
11.
12.
13.

14.

IIpumepnvie npaxmuueckue 3a0aHus

2 2 _
Pemmute oqHOpOIHOE ypaBHEHHE X(x+2y)dx+(x" —y“)dy =0 .

Pemth ypaBHEHUE, MPUBOASIIEECS K OTHOPOAHOMY (2X—4y +6)dx+(x+y—3)dy =0.

Pemnth 060011I€EHHOE OJHOPOHOE YpaBHEHUE (y4 - 3x2)dy +xydx =0.

Pemnth nuHelHOE ypaBHEHHUE Xy —Y = x2 cosx;

2
Pemute ypaBHeHue bepHymim y' —xy = —y3e_x ,

Pemute ypaBHeHnue Pukkaru y' = —y2 +1+x2

Pemuth ypaBHeHHME B IOJHBIX quddepermuanax (x+y+1)dx+ (x— y2 +3)dy =0.

MGTO,Z[ pa36I/ICHI/IH YpaBHCHHA Ha JBa BCIIOMOI'aTCJIbHBIX IS IMOMCKAa HHTCTPHUPYROLICTO
MHOXHUTCJIA.

Pemute ypaBHeHUnE (x2 + y2 +Xx)dx+ ydy =0 METOIOM MHTETPUPYIOIIETO MHOKHUTEIIS

2
Pewnth ypaBHeHune Y + 2XY = X * ; METOOM HHTEIPHPYIOIIETO MHOKHTEIS

Pemute ypaBHeHUnE (y2 —2xy)dx + xzdy =0 METOIOM MHTETPUPYIOLIETO MHOXKUTEIA
HaiiTu ob1ee peuieHne ypaBHEHHUS 8y"3 =27y METOZOM BBEICHHS rnapamerpa.
Haiitu obmee pemenue ypapaenns 6yy'2 = 2xy'> +3x* meronom BBeseHHs apamerpa.

. y'? =4y3(1-y) .
Haiitu oOmiee pemienne ypaBHEHHS METOJIOM BBEJICHUS mapamerpa. Haiitu
TUCKPUMHUHAHTHYIO KpUBYIO. Bblmenute Te ee BeTBU, KOTOpbIE SBISIOTCS OCOOBIM

pemienueM. Crenarb ueprex. MckmouuB U3 0O0ILIEro pemieHus Mnapamerp, €clid 3TO
BO3MO>KHO, HAMUTH OTHOAIOIIYIO.

PA3/IEJI 2. OGbikHOBeHHbIE TU(dEepeHIaTbHbIE YPaBHEHHS BBICIIETO MOPSIKA.
ugppepenyuanvuvie ypasnenusa evicuieco nopaoka, 0OnycKaouwjue uHmezpupoeanue u

nonudicenue nopaoka.

Ao e

=

IlpumepHvie meopemuueckue 60npocol
Y —n. l[IpuBenenue k cucreme HopManbHBIX 1Y 3amaua Ko st JIY -n. 1 17st cucteMsl.
I'eomeTpuyeckuii 1 MeEXaHUYECKUM cMbIca 3a1aun Komu.
Huddepennmanbaple  ypaBHEHUs BBICIIETO TIOPSAJIKA, JOIMYCKAIOIIME WHTErPUPOBAHUE:
yW =100, ™y =0 FyM=0 Fy®, y"0 D)o,

Henonneie n OAHOPOJHBIC YPAaBHCHUS BBICIICTO MOPAJKAa — METOAbI TIOHMKCHUS ITOPAAKA.

Tlpumepnvle npakmuyeckue 3a0anus
PemmTh HemoTHOE YpaBHEHUE BBICIIETO TOPSIKA y"° +xy" = 2y’
PemmTh HemoTHOE ypaBHEHUE BhICIIETro mopsiaka ¥ +Y =Y,

2 "__ n2
Permmts ypauerne X ¥ =/=%)" noms3ysace ero oqHOpoaHOCTBIO
Pemmuts ypaBnenue Y =X +Y+1 prinenus Tounyio npousBoaHyo.

Juneiitnoe 00nopoonoii ougpgepenyuanvroe ypasuenue nopaoka n.

IIpumepnvie meopemuueckue 60npocwl
JIOY —n. CBoiicTBa YaCTHBIX PEIICHUN.
Jluneitnblit  auddepeHunanbHbBI  onepaTop € MOCTOSHHBIMH K03 duumentamu. FEro
oOpamienue. @opmyna XeBucaiina.
Onpenenurens BpoHCKoro, TteopeMa O HEPABEHCTBE HYIIO ompenenurtess BpoHckoro
JTUHEHHO-HE3aBUCUMOM CUCTEMBI (DYHKIIUH.
Onpenenurenbs BpoHckoro, Teopema 0 paBeHCTBE HYJIIO ONPeAETUTENs] BpOHCKOTO JTUHEHHO-
3aBUCHUMOMN CUCTEMBI ()yHKITHIA.

10



10.

11.

N

[TocTpoenre TUHEHHOTO OAHOPOJAHOTO YpaBHEHHUS MO PyH/IaMEHTAIbHOW CHCTEME pPEIIeHUH.
®opmyna JInyBumna-OcTporpaackoro.

[ToHnxeHne mnopsjka JMHEHHBIX OJHOPOJHBIX YPABHEHUH MOpPAJKAa N IO H3BECTHBIM
YaCTHBIM PCUICHUAM.

XapakTepuCTUYECKOEe ypaBHEHHE JIMHEWMHOTr0 OJHOPOJHOIO YpaBHEHHMs HOpsaKa n.
[Toctpoenne ¢yHAAMEHTAIBHOM CHCTEMBI pELICHHH B Clydyae MPOCTBIX W KpPaTHBIX
JEMCTBUTENIBHBIX U KOMIUICKCHBIX KOPHEH XapaKTepUCTUUYECKOTO YpaBHEHHUS.

TeopeMa 0 TOXAECTBEHHOCTH JIMHEWHBIX OAHOPOJHBIX YPAaBHEHUH INOpPSAAKA N, UMEIOIIUX
OJIHY U Ty € (pyH/IaMeHTaJIbHYIO CUCTEMY PELICHUH.

Teopema 0 JMHENHONH 3aBUCUMOCTM n+1 YacTHBIX pEHIEHUH JMHEMHOIO OJHOPOAHOIO
T pepeHMaIbHOr0 YpaBHEHUS MOpsIKa 1.

Teopema o cymiecTBOBaHUHU (yHIAMEHTAILHON CUCTEMBI PEIICHHUH IMHEHHOTO OJHOPOTHOTO
ypaBHEHMsI ITOpsAKa N.

Teopema 00 00mieM pemieHUH JMHEHHOTO OJHOPOAHOTrO AuddepeHnnanbHOro ypaBHEHUS
HopsijiKa n.

IIpumepnvie npakmuueckue 3a0aHus

2 " 2 " ' _
Haiitn oOmee penieHue ypaBHEHUS (X = 2x+3)y" = (X" +1)y"+2xy 2y_0, HOJB3YAChH
_ _pnX
dopmysoit JTuyBumis-OCTpOrpascKoro, 3Has ero yacTHele pemerms Y1~ 1Y2 =€
Haiitn o0miee pemieHne JUHEWHOTO OJHOPOXHON An(p(epeHInaNTbHOTO ypaBHEHHS C
MOCTOSITHHBIMH KO3 dULIMeHTaMu y" -2y +y=0.

Jluneiinoe neoonopoonoe ouggepenyuanvroe ypasHenue nopsaoka n.
IIpumepnvie meopemuueckue 80npocwi

JIHIY —n. CBoiicTBa YaCTHBIX PEIICHUN.

Merton Bapuanuu noctossHHbIX st JIHY —n.

Teopema 0 cTpykType OOLIero pemeHus JUHEHHOro HEOJHOPOAHOro AuddepeHnnanbHoro
YpaBHEHUS MOPSIIKA N.

[ToHnxeHue nopsiika IMHEHHOT0 HEOJHOPOAHOTO UG depeHINaTbHOI0 ypaBHEHUS MTOopsaKa
n.

Merton HeonpeaeneHHbIX KO3((UIIMEHTOB Ui HaxXoXAeHus yactHoro pemenus JIHAY-n. ¢

HNOCTOSIHHBIMU K03()(puiimeHTaMu 1 mpaBoii yacTbio B BUE MHOTOWIEHA U e™,

MeTto1 HeonpeIeneHHbIX KO3QGUIIMEHTOB A HaxoaeHus yacTHoro pemtenust JIHAY -n. c
HNOCTOSIHHBIMU K03()(pULIMeHTaMu 1 TPaBoil YacThIO B BUJE TPUTOHOMETPUUYECKUX (DYHKIIMH.
VYpaBHeHusT mopsaka n, € [EPEeMEHHbIMH  Kod(d(duUueHTaMH, JOINyCKarollue
MHTETpUpoBaHue. (Oinepa, Jlarpanxka).

VYpaBHeHHsT mopsaka n, € [EepeMEHHbBIMH  Kod(d(duUMeHTaMH, JOIMyCKarolue
unterpupoBanue. (beccens, UeObimuéna).

[IpuBeneHne ypaBHEHHI BTOPOro Mopsiaka K mpocTtedmum ¢opmaM (caMOCOIpPSHKEHHOMY
YPaBHEHMIO, YPAaBHEHHUIO, HE COJIEpKAILEMY YJIEHA C IIEPBON IPOM3BOIHOMN).

Ilpumepnvie npakmuueckue 3a0aHUs.

Pemmts MCTOAOM BapHalli IMOCTOSAHHBIX JIMHENHOE HCOAHOPOAHOC YPABHCHUC BTOPOI'O
X
e
y'-2y'+y=—
nopsjaka ¢ mOCTOAHHbIMU KOB(I)(bI/ILII/IeHTaMI/I X,

Pemmte MeTogoMm HCOMPCACIICHHBIX KOB(I)(i)I/II_II/ICHTOB JIMHEHOE HCOAHOPOJAHOC YPABHCHUC

" 2 _ X
BTOPOTO HOPSIAKA C OCTOSIHHBIMU Ko3(durienramu ¥ 2y'-3y=—4e" +3

2. ' _ .
Pemmth ypasHenue Dittepa * Y T TY= 2sin(in x)

PA3/IEJI 3. Cucremsl quddepeHnnanbHbIX ypaBHEHUH

11



IIpumepnvie meopemuueckue 60npocsl
Cucrembl OOBIKHOBEHHBIX U (epeHInalbHBIX ypaBHeHUH. 3amava U Teopema Komm.
IIpuBeaeHMEe KAHOHUYECKOI CUCTEMBI K CUCTEME YPABHEHUI MEPBOTO MOPSIKA.
Cucrembl TUHEHHBIX Au((EepeHINANTBHBIX YPaBHEHUH € MOCTOSHHBIMU K03 duumenramu.
CrpykTypa oOmero pemeHus. Merox Disiepa s aBTOHOMHBIX CHCTEM JIMHEHWHBIX
YPaBHEHMI C IOCTOSSHHBIMH KO3 PHUIIMEHTAMH.
Merton uckmroueHus.

Ilpumepnvie npakmuyeckue 3a0anusl

X=2x-4y, o
Pemuts cucremy - | MeToI0M Dilniepa.
y =2x-2y.
X=y+2¢",
Pemnts cucremy METO0M HCKIIIOUEHHUS.
y = X+t2.

PA3/IEJI 4. Teopust yCTOWYHUBOCTH.
Bexmopnoe none 6 okpecmnocmu 0coooit mouxu.

IIpumepnvie meopemuueckue 60npocsl
®a3zoBoe npocrpancTBo. Pa3oBbiil MOTOK. Pa3zoBble TpackTopuu. Ocodble Touku. BekTopHOE
T10JIE€ B OKPECTHOCTH HEOCOOOM TOUKH (Teopema).
BekropHoe mosie B okpecTHOCTH 0¢000ii Touku. Da3oBbIe TPACKTOPHH aBTOHOMHOM CHCTEMBI
B OKPECTHOCTH OCOOBIX TOYEK.

Ilpumepnvie npakmuueckue 3a0anus.
X—X+y-2=0,
N300pa3uth (¢Ha3oBble TPAEKTOPUU CHUCTEMBI 4 . , YKa3zaB HallpaBJICHHE
y—-2x+y-3=0.
JIBUKCHUS
Yemoiiuueocme pewenui nuneinvix cucmenm.
IIpumepnvie meopemuueckue 60npocyl
VYeronuuBocTh 110 JIAIyHOBY. ACHMITOTHYECKAs YCTOMYMBOCTB. Y CTOMYMBOCTh PEIICHUN
JAUHENHHBIX cucteM. Kpurepuit ycTOWYMBOCTH 1O COOCTBEHHBIM YHCIIAM CUCTEMBI.
Oyukuus JlanyHoBa. Teopemsl JlsmyHoBa 00 yCTOMYMBOCTM M aCUMNITOTHYECKOU
ycroiunBocTu. Teopema UeraeBa 0 HEYCTOMYMBOCTH.
HccnenoBanue yCTOWYMBOCTU IO TIEpPBOMY MpHUOIMKEHHI0. TeopeMbl 00 aCUMITOTHYECKON
YCTOMYMBOCTH U HEYCTOWYMBOCTH I10 MEPBOMY IPUOIINKEHUIO.

IIpumepHule npakmuyeckue 3a0aHUs
X=Xx+y—-2=0, .
HccnenoBath 0co0yr0 TOUKY CHCTEMBI < Ha YCTOMYHUBOCTH, C IIOMOIIBIO
y-2x+y-3=0.
COOCTBEHHBIX YHCET.
C nmomoursio ¢yHkuu Jlsmynosa Buga V(x,y) = ax? +by? wccienoBath YCTOMYHMBOCTh TOYKHU

P Y

(0,0) cuctemsr X=-2y 3X ’
y=X-Yy".
X=-siny,

I[J'I}I CUCTCMBI HaAlTH BCE MOJIOKEHUS PAaBHOBCCHUA U UCCICAOBATH UX Ha

Y =2X+4/1-3x-siny.

YCTONYUBOCTb.

PA3JIEJI 5. KpaeBsble 3a1auu
IlpumepHnvie meopemuueckue 60npocowl

KpaeBas 3amaua. YcroituuBocth no Dunepy. Kpurepuil ycroitunBoctr no Jitnepy. 3agaya
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el AN

ITypma-JInyBuis.
Oynkuus I'puna. Teopemsl o cymectBoBaHMM (GyHKIMH ['puHa M O pelmIeHUM KpaeBoi
3a7jauy pyu nomouy GpyHkuu I'puna.

Ilpumepnvie npakmuyeckue 3a0anusl
Haiitu pemeHue ypaBHEHHs, YAOBIECTBOPSIOIIEE YKa3aHHBIM KpPAaEeBbIM  YCIOBUSIM

y'+y=1 y@0)=y(x)=0

Haiitu COOCTBEHHBIE 3HAuEHUs u COOCTBEHHBIE byHKIIT
n ! 4 T T
y'—4y'+ Ay =0, y(O)ZY(Ej—y(EJZO

[Toctpouts ¢yHKUo0 ['puHa W 3amucath C €€ TOMOIIBIO PEIICHHE ypaBHEHUS

x2y"+2xy' = f(x);  y(1)=0,y'(3)=0.

PA3JIEJI 6. YuciieHHO-aHATUTHYECKUE METO/IbI PEIICHHUS.
Humezpupoeanue oughgpepenyuanvnovix ypasnenuii npu nomouwiu psooe

IIpumepnvie meopemuueckue 80npocwl
WuterpupoBanue auddepeHIUanbHbIX  YpaBHEHUH TPU  MOMOIIM  PsSIoB  (METON
MIOCJIEIOBATENBHOTO TU(PEPEHIIMPOBAHNS M METO/] HEOTIPEICICHHBIX KOI()()UITUEHTOB).
Teopema o ronomophHoM periennn 3ana4yu Koru.

IlpumepHvie npakmuueckue 3a0anus
Haiitn B BUJIC CTEIICHHOT'O psana pelienue, 3aga4u Ko
" ' _N- _ ’ —
(1_ X)y - 2y ty= 0 y(O) =1 y (O) =1 . Brpraucauts Koa@@HuHeHTm pana 1o
Koa(dumeHTa npu x* BKITIOUHTEITBHO.

Memoo Iuxkapa. Memoo manozo napamempa.
IIpumepHvie meopemuueckue 60npocol
Meron Iuxkapa.
JlemMma o nuddepeHmanbHbIX HEPAaBEHCTBAX.
Jlemma Anamapa.
Teopema o HenpepbIBHOU nuddepeHnupyeMocTr petieHust o napaMmerpy. Meroa maioro
napameTpa.

IIpumepnvie npakmuueckue 3a0anus

Meronom Ilukapa pemmtsh 3amauy Komm x'=t?+x%; x(0)=2, a==,b=1.. Haiitu nBa

N

IIOCICA0OBATCIBHBIX HpI/I6J'II/I)KeHI/I$[ N OCHUTDH IMOIrp€IIHOCTE.
Haiitu ABa YJICHA Pa3JIOKCHHUA PCIICHHUA 110 CTCICHAM Majioro mnapamMeTpa 8

y' =y+u(x+y?); y(0)=1.

PA3/IEJI 7. YpaBHEeHUs B YaCTHBIX TPOU3BOIHBIX

Ilepgvie unmezpanvl aemonomMHOI cucmemvl OuphepenyuanbHblx ypasHeHuil.
lIpumepnvie meopemuueckue 60npochl

[lepBble MHTErpajibl aBTOHOMHOW CHCTeMbl Au(QepeHnanbHbIX ypaBHeHUH. Kputepuit

[IEPBOT0 UHTErpaa.

Jlemma 0 BuZE NMEPBBIX UHTETPAIIOB CUCTEMBI IOCJIE 3aMEHBI IIEPEMEHHBIX. Y TBEPKACHHUE O

OECKOHEUHOM MHOKECTBE HETPUBUANIBHBIX TNEpPBBIX HHTErpanoB. Hes3aBucumble mepBbIe

WHTETPAJIbI.

Teopema 0 CylIeCTBOBAaHUM HE3aBHCHUMBIX TEPBBIX HMHTEIPAIOB B OKPECTHOCTH HEOCO0Oi

TOYKH.

TeopeMa 0 NOHMKEHUU MOPSAAKA CUCTEMBI IIPU IIOMOIIY HE3aBUCUMBIX IIEPBBIX UHTErPAJIOB.
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IIpumepnvie npaxmuueckue 3a0aHus
HaiiTn n1Ba He3aBUCHMBIX TMEpBBIX WHTErpaia, MPOBEPUTh MX HE3aBHUCHUMOCTH, MOCTPOUB

X = Xx° y—X,
Matpuity Slkoou. Mcrnonb3ys HaiiIecHHbIE TIEPBbIC HHTETPAIbI, PEIIUTh CUCTEMY < Y = —xy2,
=1

Juneiinvie 00HOpOOHBIE YPAGHEHUA NEPEO20 NOPAOKA 6 UYACHHBIX NPOU3BOOHDIX.
Keazununeitnoe ypagnenue.
IIpumepnvie meopemuueckue 60npocwl

VpaBHEHMsT B YaCTHBIX NPOM3BOAHBIX IEPBOrO INopsaka. PemieHue.
IIOBEPXHOCTb.

JIuneliHble OJHOPOIHBIE YpPAaBHEHHs IIEPBOIO IOPSAJKAa B YACTHBIX IPOU3BOIHBIX.
XapakrepucTuueckas cucrema. XapakTepucrtuka. Teopema O pPELIEHWM JIMHEWHOIO
OJIHOPOAHOI'O YPaBHEHUS B YaCTHBIX IPOU3BOJHBIX B OKPECTHOCTU TOUYKH.

3amaya Kommwm i JMHEWHOTO OJHOPOJHOTO YpPaBHEHUS B YaCTHBIX IPOM3BOJHBIX,
TEOMETPUYECKUN CMBICI. XapaKTepUCTUUECKasl TOUYKA, T€OMETPUYECKHI cMbICI. Teopema o
CyILIECTBOBAHUM U €AVMHCTBEHHOCTH peuleHus 3afgadyu Komwu Ui JTMHEWHOro OJHOPOJHOIO
YPaBHEHHUS B YaCTHBIX ITPOU3BOJIHBIX B OKPECTHOCTH HE XapaKTEPUCTUUECKONU TOUKH.

KBasununeiiHoe ypaBHeHue. Teopema 0 CBSI3M MEXKIY XapaKTEPUCTUKAMU M UHTETPaIbHOU

HNuTterpanbuas

IMOBCPXHOCTLIO.

5. IlpuBenenue KBa3WJIMHEWHOI'O YpaBHEHUS K JIMHEHHOMY OJIHOPOJHOMY.
Xapakrepuctuueckas cucrema. Ob1iee pereHue.
6. 3amava Komm  nmis  KBa3WwiIMHEHHOTO  ypaBHEHHS.  ['€OMETpHYECKHH  CMBICI.
Xapakrepuctuueckas Touka. ['eoMeTpuyeckuii CMbICI
IIpumepnvie npakmuyeckue 3a0anus
y ou 1 du au 22-x°
1. Haiitu obmiee pemeHue U pemuTs 3aaauy Komm XG__E y5+(z +x4 yZ)a_ =0,u= >— Tipu
X Z 2X

xy=-1.

2. Haiitu oO1iee pemieHre u pemuTh 3aaady Kormm X%-ﬁ- y% =z2-x2-y? X2 +y? =1, 7=x%-1.

Keiic-3aganns

Kommerenmums Saganus

OIIK-1 Cnocoben Keiic-3aganmne 1

MIPUMEHSTh Curyanusn:

(byHI1aMeHTaIbHbIE [lIyctp MarepuwanpHas TOYka Maccoid M=1 OpoiieHa TOJ YyIJIoM K

3HAHUS, TIOJYYCHHBIC B
o0nacTu MaTeMaTUIECKUX
1 (WJIH) €CTECTBEHHBIX
HayK, U UCIIOJIh30BATh UX
B IPO(heCCUOHANTBHOM
JICATSIIbHOCTH

ropu3oHTy ¢ mnpwiokeHHou cuiod f(t). YuurteiBas, uto Ha Temo
NENCTBYET CHJla COMPOTUBIEHUS, MPOIMOPIHUOHANBHAS €r0 CKOPOCTH,
JBUKCHHE MaTepUATBbHON TOUYKH OMHUCHIBaeTCs AUQPEpeHIInaTbHbIM
ypaBHeHHeM BToporo mopsimka MX'+bx' = f(t)+mg, tme b -
KOd(pPUIMEeHT COMpOTHBICHUS, MY — cuia TsbkecTH, t — BpeMs B

cekynaax, X=X(t) — Tpackropust cBodboaHoro magenus (g=10).

1) Borunciuth yacTHoe peienue ypasaenus mpu f (t) =cost+sint u
b=3

2) Paccuutath ypaBHEHHE TPACKTOPHUH TIOJIETA TOUYKH, SBIISIOIICECS
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Kommnerenmns

Samanus

peterrem ypaBuenus mpu f (t) =4t u b=2, eciu B HavanbHbIi

MOMEHT BpeMeHH Touka umMena koopauHaty X(0)=1 u ckopoctb

x'(0) =1

3) Haiitu 3naueHns K03(PUIUEHTOB B YACTHOM PELICHUH

X(t) = At3 + Bt? + Ct 3amammoro ypaBHenus, eciu f (t) = 12t u b=1

Keiic-3apanue 2

Curyanus:

Ecnu B 0J1HOM U TOM € MECTHOCTH MPOKUBAIOT JIBE MOMYJISIUH,
HMMEIOLINE CXOKUW PALlMOH MMUTAHUs, TO OHU HAYMHAKOT
KOHKYpPHUPOBaTh MEXI1y COO0M M3-3a UCTOUHUKA nUTaHus. Eciu 3a X
0003HAYUTh YUCICHHOCTh OJTHOM MOMYJISIIINY, a 32 Y — YUCICHHOCTh
JIPYroM MOMYJISIUAHA, TO MOJETb U3MEHEHUS YUCIEHHOCTH TAKUX
MONYJISALMK 3anuchIBaeTCs B BUIE 3a1aun Komm:

dx

" ap(1-x-byy)x, x(0)=xo,
d *

_d>t’ =a,(y —y-byx)y, y(0)=yp

*

Yy - mpenenbHas YHUCICHHOCTh BTOPOW MOMYJAILUH, a1, &z, D1, by —
KO3 (OUIIMEHTHI, YYUTHIBAIOIINE OCOOCHHOCTH Ka)XJAOW MOMYISIHH U
HMX B3aUMOBJIIHSIHHE.

1) HaiiTu nonoxeHust paBHOBECHS /1JIsl JAHHON CUCTEMbI YPaBHEHUIH.

[IpoBens uccnenoBaHne HETPUBUAILHOTO MTOJIOKEHUSI PaBHOBECHS,
BBISICHUTh KaKM€ OTpaHUYEHUsI HEOOXOIUMO HAIOXKHUTH HA

KO3 PHUIUEHTHI a1, A2, D1, D2, YTOOBI HU OTHA TIOMYJISIIKMS HE BRIMEpIIa
(cuctema ocTaBasiach B JaHHOM IOJIOKEHUU PaBHOBECHS, a HE
MepeX0/Iniia B OJJHO U3 HYJIEBbIX)

2) UccnenoBaTh Ha yCTOMYUBOCTD KXK/IO€ TMOJIOKEHUE PABHOBECHSI, B
*
3aBHCHMOCTH OT 3HAYCHHH TTapaMeTpoB &z, 8y, D1, by, Y .

3) [locTpouts perieHus: JaHHOW CUCTEMBbl YPAaBHEHHH B BHJIC
CTENEHHOTO psja.

CocraBurens (1):

KaHJl. TEXH. HayK, AoLeHT Pemernukosa E.B.

(Pamunua, unuyuansl u 0ondxicHocms npenooasamens (eii))
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