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1 eap TUCHUTIHHBI.
B pesynbrare OCBOEHHMS JaHHON JUCHUIUIMHBI y OOYYarolIerocss IOJDKHBI OBITh
c(OpPMHUPOBAHbI KOMIIETEHIIMA OCHOBHOW MPO(ecCHOHAIBHON 00pa3oBaTeIbHON IMPOrpaMMbI
OakanaBpuarta (nanee - OITOIT): OITK-1.
®opmupyemMble KOMIIETEHIINH, WHANKATOPbI JOCTH:KEHHS] KOMIIETEHIMil, 3HAHWS,

YMeHHS1, HABBIKH
Tadmnuua 1 — MUaaukaro

bl JIOCTH)KEHUSI KOMIIETSHIIHH, (O

MHUPYEMBbIE JUCLUIIIIMHON

Kon 1 na3sBanune

NHaukaTops! JOCTHKEHUS

3Hanus, ymeHus, HaBolkH (3YB),

obmactu
MaTeMaTH4eCKuX U (UIH)
€CTECTBEHHBIX HayK, U
UCIIONIb30BaTh UX B
poheCCHOHATBHOM
JEATETbHOCTH

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

1.2 Pemraer npakTHuecKue 3aJa4d Ha
OCHOBE (pyHIaMEHTaIbHBIX 3HAHUH B
o0yacT MaTEeMaTHYECKUX U
€CTECTBEHHBIX HAyK

1.3 Pemraer npodeccruoHansHbIC
3aJa4 B UCCJIECIOBATENBCKON U
MPUKIIAJHON AEATENBHOCTH, UCTIONb3Ys
OCHOBBI COBPEMEHHBIX
MaTeMaTHYECKUX TEOPUi

KOMIIETCHIINU kommneteHuuu mo OIIOIT (hopMupyeMbIe TUCIUTUTHHOM
OIIK-1 Criocoben 1.1 cTporo moka3sIBaeT 3HaTh:
NPUMEHSTh MaTeMaTHYECKUE YTBEPKICHHM, — ocHOBHble  (aKThl, KOHUEMIMH MU
(yHIaMeHTaJIbHbIE OCHOBHIBAsCh Ha (paKTax U OPHHIMIIBL  TCOPUM  IH((PEPEHIHATBHBIX
3HAHWsI, TOJYYCHHBIC B KOHIICTIINSX TCOPHiA B 00IaCTH BylpaBHeHHi

MeTh:

—  TPaMOTHO TOJIB30BaThCS SI3BIKOM TCOPUU
nuddepeHInaNbHbIX YPaBHCHUIH;

—  CTpPOro JO0Ka3bIBaTh MaTEMaTHYCCKHE
YTBEPIKICHHS TEOpUH
nuddepeHInanbHbIX YpaBHEHUH,
BBIJICIISSL TJIABHBIC CMBICIIOBBIC aCTIEKThI B
JIOKA3aTebCTBAX;

— TPUMCHATH 3HAHUS TEOpUH
mupQepeHNIuaNbHEIX — ypaBHCHUH IS
pelIeHNs TPAKTHICCKAUX 3a/1a4.

Baagern:

— CIIOCOOHOCTBIO pemaTh
po¢eCCHOHATBHEIC 3a7a4n B
HCCIIEIOBATEIBCKOM u MIPUKIIaTHON

JIeATENIbHOCTH, UCIIOIb3Ysl OCHOBBI TEOPUU
JuddepeHIanbHbIX YPaBHCHHUI.

MecTo AU CHUIIINHBI

JucuuninHa BKJIKOYEHA B MOAYJIb

«MareMaTHdecKoe MOACIIMPOBAHUC B 3ajjavyax

npodeccuonanbHoi aestenbHocTH» OITOIT BO. JlucnunnuHa ocBamBaeTcs Ha 2 Kypce B 3

ceMecTpe.

2 O0BbEM M TPYI0EMKOCTD JUCHHUILIHHBI 110 BUIaM YUeOHBbIX 3aHSITHIA.

DopMbI IPOMEKYTOYHOM ATTECTALUM.
Tabmuma 2 — O0beM U TPYAO0EMKOCTh JUCIUTUINHBI TI0 BUJaM YICOHBIX 3aHATHN

OOmiast TpyTI0OEMKOCTh M BHJIbI yUeOHOW pabOThI MO TUCIUILIUHE, TIPOBOJAUMBIC B Obbém uacos no
dhopmam o0yueHwHsI
pasHbIX opMax 000
1 O6mas TpyA0EMKOCTh JUCIIUILIAHEI 144
2 KonrakTHast pabotra oOydaroniuxcsi ¢ mperojaBaresieM (M0 BHIaM Y4eOHBIX 74
3aHATHH) (BCETO)
AynuropHas pabota (Bcero): 74
B TOM YHCJIC:
JIEKIUHU 18
MPAKTUYECKUE 3aHATHS, CEMUHAPBI 56
3 CamocTosrenbHas pabota o0ydaronuxcs (Bcero) 70
4 TIpomerxyTOodHas aTTeCTaIlHs 00yJaroIIerocs
— 3a4eT ¢ OleHKOoMH (3 cemecTp)




3. Y4yeOHO-TeMaTHYECKHMI IVIAH U CO/iePKAHME TMCUHMILINHBI.

3.1 YueOHO-TeMaTHYECKHI IIAH
Tabnuma 3 - YueOHo-TeMaTH4ecKui T1aH 09HOW GopMbI 0O0ydeHHS

INe Hezenu 1/11

Paznenbl 1 TeMBl AMCHMILIAHB
I10 3aHATHIM

O6mas
TPYJ0EMKO
ctb (6cezo
uqc.)

TpynoeMkocTs 3aHATHH (Jac.)

AyIuTOpH.
3aHATUSL

JICKII. JICKII.

CPC

DopMBI TEKYLIErO
KOHTPOJIS U
MIPOMEXYTOUHOU
aTTecTalluH
yCIIEBaEMOCTH

3 cemecmp

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

36

14

18

1-2

OCHOBHBIE MTOHATHS U OIPEEIICHUs.
TeopemMa ©0 CyHIECTBOBaHUM H
€AMHCTBEHHOCTH PEILICHUS 3aJaqyu
Komm 1nsa ypaBHEHHs MEpBOro
nopsijKa, pa3peneHHoro
OTHOCHUTEJIBHO MPOU3BOAHOM.

16

WnauBuayansHoe
3amanne Nel,2

VpaBHeHHs ~ TEpBOTO  TOPAIKA,
MHTETrpUpyeMble B KBaIpaTypax.

20

10

NunuBuayansHOE
3aganue Ne3 4

2. OovikHOGEHHbBIE
ougppepenyuanshvle ypagHeHus
gbicuULe20 NOPAOKA.

44

16

24

Huddepenunansasie
BBICIIETO TOPS/IKA,
UHTETPUPOBAHUE |
HOpSIKA.

ypaBHEHUS
JIOITyCKaIOIIHe
MOHKEHHE

16

WnauBuayansHoe
3aganue NoS

7-8

JIuneitHoe
mud dhepeHIuanbHOe
nopsiaka n.

OJHOPOJHOMN
YpaBHEHHE

14

JInnerHoe
nud depeHIanbHoe
nopsiKa n.

HEOJHOPOJHOE
ypaBHEHHE

14

WnauBuayansHoe
3agaHue Neb

3 Cucmemut Oughgpepenyuanvrnvix
YPasHeHUil

12

NnauBUayaIbHO
e 3aganmue Ne7

4. Teopusa ycmoituugocmu.

14

NupuBuayanbHo
e 3ajganue Ne8

BekropHoe TmoONE B OKPECTHOCTH
0c000# TOUKH.

YCTOWYNBOCTE pEIIEHNH JTUHEWHBIX
CHCTEM.

5. Kpaeegvie 3a0auu

12

6. Hucnenno-ananumuyeckue
MEmoobl peuieHusl.

10

NupuBuayanbHo
e 3ajganue Ne9

HuTerpupoBaHue
nuddepeHInaTbHBIX
TIPY TIOMOIIH PSIIOB

YpaBHEHUH

Merong Ilukapa. Merox wmanoro

napamerpa.

7. ¥Ypaenenusn 6 uacmmuuix
HPOU3B0OHBIX

16

10

IlepBele mHTETpanmbl ABTOHOMHOMU
CHUCTEMBI nmuddepeHanTbHbIX
YpaBHEHUH.

JIuneliHble OHOPOJIHBIE YpaBHEHUS
NEPBOrO  MOpAJAKAa B YaCTHBIX

NupuBuayanbHo
e 3amanue Nel(




= O6L1{aﬂ TpynoeMkocTs 3aHATHH (4ac.) DOPMBI TeKyIIEro
E TPYAOCMKO KOHTPOJIA U
E Paznenst 1 TeMBl AUCHUILIMHBL ctb (6cezo AyIUTOpH. o
5} 110 3AHSTHAM uac) SAHSTIS IPOMEIKYTOUHOM
§ k CPC aTTecTallii
g ToKIL oKL yCIIeBaEMOCTH

MPOU3BOIHBIX. KBazununerinoe

ypaBHEHHUE.

Hroro 144 18 56 70

4 TlopssiaoKk OLEHUBAHUSA YyCHeBAeMOCTH W C(OPMHUPOBAHHOCTH

KOMIIeTeHUHI 00y4aloierocss B TeKyleid 1 MpoMesKyTOYHOM aTTeCTAIUMN.
HJ’ISI ITOJIOKUTEILHOMN OIICHKHU I10 pE3yJibTaTaM OCBOCHHUA IUCHUIIIMHBI o6yqafomeMyc>1

HEO0OXOJJMMO BBHITIOJTHUTh BCE YCTAHOBJICHHBIC BHJBI y4eOHOUW paboThl. OleHKa pe3yiabTaToB
paboTsl oOy4aromerocst B 6ayiax (1mo Bujam) mpuBeicHa B Tabmuie 4.

Tabnuna - bamnbHO-peliTuHrOBass OLIEHKa pe3yJbTaTOB yuyeOHOW paboThI
oOyuaromuxcs no suaam (bPC)
VYuebHas padbora |Cymma  |Bumsr u pe3ynsTaThl OueHka B aTTecTalluu bannst
(BUIBI) O6amtoB  |yueOHOU pabOTHI
Cemectp 3
Tekymas yueOHas |60 JlekumoHHbIE 3aHATUS 0,5 6anna mocenieHue 1 JIEKIMOHHOTO 3-4
paboTta B cemecTpe (KOHCIIEKT) 3aHATHS
(ITocemienue (8 3amsTHIA)
3aHATHI 11O WnnuBunyanbHbie 3a 01HO MHAUBUAYAJILHOE 3a/1aHHe OT 5
PacIUCaHUIO U 3a1aHus (OTYET O 0 20 -40
BBITTOJTHEHUE BBITIOJTHEHU U 5 6ayutoB (BEIONTHEHO 51 - 65% 3amanwuii)
3a/1aHNI) WHIWBUAYAIEHOTO 7 6ana (BBITIOJTHEHO 66 - 85% 3amaHuil)
3aJIaHus) 10 6anutoB (BIoHEHO 86 - 100% 3amaHMiT)
(4 pabotsi)
Tecr 8 6aJura (MOpPOroBoe 3HAYCHHUE) 8-16
16 6annoB (MakcuMalIbHOE 3HAUCHHUE)
Hroro no tekyueii padore B cemecTpe 31-60
IIpomexxyTounas |40 Teoperudeckuit Bonpoc 1 |4 6anna (moporoBoe 3HaAUYCHIUE) 4-8
aTTecTanus 8 6a10B (MakCHMaIbHOE 3HAYCHME)
(9x3amen) Teoperuueckuii Bonpoc 2 |4 6ania (IoporoBoe 3Ha4YCHHE) 4-8
8 da1oB (MakcuMabHOE 3HAUCHHUE)
Pemenue 3anaum 1. 4 6ansa (MoporoBoe 3HaAUYCHUE) 4-8
8 6a110B (MakCHMaIbHOE 3HAYCHHE)
Pemenue 3axaum 2. 4 payuta (MOPOrOBOE 3HAYCHUE) 4-8
8 0a/uT0B (MaKCHUMaIbHOE 3HAYCHUE)
Pewenue 3agauu 3 4 payuta (MOPOrOBOE 3HAYCHUE) 4-8
8 pa10B (MakcuManbHOE 3HAUCHHUE)
HToro mo mpoMeskyTO4HOM aTTecTallNU (3K3aMeHY) 20-400.
CymMmapHasi olleHKa 10 JHCHHIIHHE: CymMma 6autoB TeKymied u mpoMexyTounoi arrecrarmn 51 — 100 ©.

B npomexyTouHOW aTTecTaluu OIEHKa BbICTaBiseTcs B BegoMocTh B 100-OammbHON
IIKaje ¥ B OyKBEHHOM SKBUBaJIeHTe (Tabnuia 5)
Tabnuua 5 — Coornecenue 100-0anabHOM MIKaabl 1 OYKBEHHOTO SKBUBAJICHTA OLIEHKU

Cymma nabpanmvix
bannog

YpoBHU OCBOEHUS

Oxzamen

3auem

JAUCIUIIIIMHBI 1

Ouyenka

| Byxeennviii oxeusanenm

byxeennuviii




KOMITCTEHIIN I 9KBUBATIEHTN
86 - 100 [IpoaBuHYTHIN 5 OTJIMYHO
66 - 85 [ToBbILIEHHBII 4 XOpouIo 3auTeHo
51 - 65 [Toporossii 3 YJIOBJICTBOPHUTEIHLHO
0-50 IepBoiit 2 HEYIOBJICTBOPUTEIILHO He 3a4reno

5  MarepuaJibHO-TeXHHMYECKOE, NPOrpaMMHOe U Y4eOHO-
MeTOoAn4YecKoe odecnevyeHne JUCHUIIIMHBI.

5.1 YueGHas auTepaTypa
OcHoBHasi yueOHasi IuTepaTypa

Pomanko B.K. Kypc auddepeHnnanpHbix ypaBHEHWHW | BapHAIIMOHHOTO WCYHCICHUS
[OnexTpoHHbIii  pecypc]: VYue6Hoe mocobme / B.K. Pomanko - 4- w3a. (9m). -
OnekTpoH.TeKkcToBble naH. — MockBa: BMHOM. JlaGopatopusi 3unanmii. — 2015. — 347 c. —
Pesxxum noctyna: https://e.lanbook.com/reader/book/70785/#1

COopuuk 3amau mo auddepeHuanbHBIM YPaBHEHUSIM U BapUAIMOHHOMY HCUUCICHUIO
[DnexTponnslii pecype] / B.K Pomanko u ap.; non penakuueit B.K. Pomanko - 5- uza. (an). -
OnekTpoH.TeKkcToBble naH. — MockBa: BMHOM. JlaGopatopusi 3uanmii. — 2015. — 222 c. —
Pexxum nmoctyna: https://e.lanbook.com/reader/book/70710/#1

JlonoJiHuTeIbHASL yUeOHAas JInTepaTypa

Kabko A.Il. duddepeHunanpaple ypaBHEHHUS W YCTOWYMBOCTH [DJIEKTPOHHBINA pecypcl:
Yueonuk / A.Il. XKabko, E.Jl. Koruna, O.H. UnxoBa. - DneKTpoH.TeKCTOBBIE naH. — CaHKT-
[lerepOypr : MWspmarensctBo  «Jlawb», 2015. — 320 «c¢. - Pexum pocryna:
http://e.lanbook.com/view/book/60651/

bubukoB IO.H. Kypc oObikHOBeHHBIX Au(pdepeHInanbHbIX YpaBHEHUM [DIIeKTpOHHBIN
pecypc]: Yuebnoe mocobue / FO.H. bubukos. - 2-¢ u3a. crep. - DIEKTPOH.TEKCTOBBIE JaH. —
Cankr-IlerepOypr : WsmarensctBo «Jlamb», 2011. — 304 c. — Pexum pocryna:
http://e.lanbook.com/view/book/1542/

Hemunosuy, B.II. Iuddepenunansupie ypaBHeHHs [OnekTpoHHblii pecypc] / B.IL
Hemumosud, B.I1. MonenoB. — 3-e u3l., crep. — DIEKTpOoH.TeKCTOBbBIE JaH. — CaHkT-IleTepOypr:
UznarensctBo «Jlanby, 2008. — Pexxum poctyma: http://e.lanbook.com/view/book/126/

AnbceBuu, JI.A. uddepeHunanbupie ypaBHEHHS [DIEKTPOHHBIM pecypc|: MpPakTHUKyM /
BJILA. AnsceBuu, C.A. Mazanuk, I'.A. Paconbko, JL.IT. UeperkoBa — DIEKTPOH.TEKCTOBBIC JTaH.
— MuHCK: «BrImiinias IIKOJIa, 2012. — Pexum JIoCTyIa:
http://znanium.com/bookread2.php?book=508479

No6parumos, H.X. Ilpaktuyeckuii kypc auddepeHnnanbHbIX ypaBHEHHH 1 MaTeMaTHYECKOTO
MozenupoBanus. Kilaccuueckue um HOBble MeTonbl. HennHeliHble MaTeMaTHYECKUE MOMEIU.
CumMmeTpHst ¥ IPUHITMIIBI HHBAPHUAHTHOCTH. [DJIEKTPOHHBINA pecypc] : yued. — DIEeKTpOH. JaH.
— M. : ®usmaraur, 2012. — 332 ¢. — Pexxum mocryma: http://e.lanbook.com/book/5268

Anpnpees, A.H. M36pannbie raBbl Teopuu nud@epeHnanbHbIX YpaBHEHUN. [DNeKTpOHHBIN
pecypc] : yue6. mocobue — DnektpoH. gaH. — Kemeposo : KemI'VY, 2012. — 112 ¢. — Pexum
nocrymna: http://e.lanbook.com/book/44307

[lpakTuKyM M UWHAWBUAyalbHblE 3aJaHUid MO OOBIKHOBEHHBIM U (depeHIHaTbHBIM
ypaBHEHUSIM (THIIOBBIE pacdeThl). [DneKTpoHHBIN pecypc] : yueO. mocobue / B.A. bonoTiok [u
ap.]. — Onektpon. man. — CII6. : Jlamp, 2014. — 224 c¢. — Pexum pocryma:
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'. Ilpuknagueie 3agauu
ypaBHEeHUN. MexaHH4ecKoe IBIDKEHHE: yd4eOHOe mocoOue. [DIeKTpOHHBIN
nocobue — DnektpoH. gaH. — Kemeposo : KemI'Y, 2015. — 130 ¢c. —

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

5.2 MaTepHua/IbHO-TEXHUYECKOE
AV CHUILTUHBI.

U NporpaMMHoe

TEOpUH OOBIKHOBEHHBIX A depeHInanbHbIX

pecype] : yue0.
Pexxum poctyna:

ob6ecrneyeHue

VY4eOHble 3aHATHS N0 AUCUUIUIMHE TPOBOAATCS B yueOHbIX aynutopusix KI'TIM ®I'BOY BO

«KeMmI'V»:

404 YyeOHast ayTUTOpUS IS IPOBECHUS:

- 3aHATHN JEKIHOHHOTO THIIA;

- TPYIIIOBBIX ¥ HHAWBHUIYalIbHBIX KOHCYIbTALINI;

- TEKYILETO KOHTPOJIS M IIPOMEXYTOYHOU aTTECTallH.
Crneunuaau3upoBaHHas (yueOHasi) Medesib: JOCKa MeJIoBas, Kadeapa, CTOIBI, CTYIIBSI.
OfopynoBaHue: nepenocroe - HOyTOyK, SKpaH, IPOEKTOP.
Hcnoan3yemoe nporpammuoe odecneuenue: MSWindows (MicrosoftimaginePremium 3
year mo cyonmueH3noHHOMY goroBopy Ne 1212/KMP ot 12.12.2018 1. go 12.12.2021 1.),
LibreOffice (cBobomHo pacmpoctpansemoe I10), SAunexc.bpaysep (oTeuecTBeHHOE CBOOOIHO
pacnpoctpansiemoe [10).
HuTepHet ¢ o6ecnieuennem goctyna B JUOC.

VY4eOHblii KOpImyc
Ned.

654079,

Kemeposckas
00J1aCTh, I.
HoBoky3Heuxk, np-
KT MeTtamnypros,

n. 19

603 YueOHast ayAuTOpUS IS IPOBEICHMS:

- 3aHATHHI JICKIIMOHHOI'O THUIIA,

- 3aHATUI CEMUHAPCKOr0 (MMPaKTUYECKOI0) TUIIA;

- TPYIIIOBBIX U UHIUBUYaJIbHbIX KOHCYJIbTALUML;

- TEKyIIEr0 KOHTPOJI U MPOMEKYTOYHOM aTTecTaluu.
CrnenuanusupoBanHas (yueOHas) Me0esib: JOCKa MEJIOBAasi, CTOJIBI, CTYJIbSI.
O0opynoBaHue /UIsl NMPe3eHTANMH Y4eOHOI0 MaTepuasa. nepeHochoe - HOYTOYK, 3KpaH,
MPOEKTOP.
Hcnoan3yemoe mnporpammuoe odecmeuenmne: MSWindows (MicrosoftimaginePremium 3
year mo cyommueH3noHHOMY goroBopy Ne 1212/KMP ot 12.12.2018 r. no 12.12.2021 t.),
LibreOffice (cBo6ogHO pactpoctpansemoe [10), Mpich 2 (cBobomHO pactpoctpansemoe [10),
FoxitReader (cBobomuo pacmpoctpansemoe I10), Firefox 14 (cB0OOIHO pacmpocTpaHIeMoe
I10), QGIS (cBob6oano pacmpoctpansemoe [10), UML-nuarpammel (OecriiaTHas Bepcus).
HNHTepHer ¢ o0ecnedyenuem nocryna B JUOC.

Y4eOHsIid KOpITyC
Ned.

654079,

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

n. 19

604 YueOHast ayAMTOPUS IS IIPOBEICHMSI:

- 3aHSITHH JICKIIMOHHOI'O THUIIA,

- 3aHATUI CEMHUHAPCKOTO (MMPAKTUYECKOT0) THIIA;

- TPYINIIOBBIX U UHIUBUYaIbHbIX KOHCYJIbTALUML;

- TEKYIIEro KOHTPOJISt ¥ IPOMEKYTOYHOH aTTeCTaluu.
CrnenuanusupoBanHas (yueOHas) MeOesib: JOCKa MEJIOBasi, CTOJIbI, CTYJIbS.
O0opynoBaHue /UIsl Mpe3eHTANMH Y4eOHOI0 MaTepuasa. nepeHocHoe - HOYTOYK, 3KpaH,
MPOEKTOP.
Hcnoan3yemoe mnporpammuoe odecmeuenne. MSWindows (MicrosoftimaginePremium 3
year 1o cyOnmieH3noHHOMYy noroBopy Ne 1212/KMP ot 12.12.2018 r. go 12.12.2021 1.),
LibreOffice (cBo6omuo pacmpocrtpansemoe I10), FoxitReader (cBobomano pacmpoctpaHsiemoe
[10), Firefox 14 (cBobGomuo pacmpoctpansemoe I10), Snmexc.Bpayszep (oreuecTBeHHOE
cB00OHO pacnpocTpansemoe [10).
HNHTepHer ¢ o0ecneyenuem aocryna B JUOC.

VY4eOHsblii KOpITyC
Ne4.

654079,

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

n. 19

5.3 CoBpeMeHHbIE npo¢eccuoHa/bHbIE 6asbl

UHPOpMaLMOHHbIE CIPABOYHbIE CHCTEMBI.

Iepeyens CIIB/l u UCC no iucumniuinae
1.
http://www.mathnet.ru/

AdHHbBbIX H

OO6mmepoccuiickuii  MareMaTH4eCcKHi mopTan (MHpOpMAlMOHHAs CHUCTEMaA) -


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

2. OKCIIOHEHTa LEHTP HWHXEHEPHBIX TEXHOJOTMH U  MOJESIUPOBAHMUS -
http://www.exponenta.ru

3. Science Direct comepxur 6osee 1500 xypHanoB u3garenscrBa Elsevier, cpemu
HUX M3JIaHUs 110 MaTeMaTHke U nHpopmatuke. https://www.sciencedirect.com

6 Hnble cBeaeHus U (MJIM) MaTePHAJIbI.
6.1. TeMbl NUCbMEHHBIX Y4EOHBIX Pa0OT

Tabmuia 6 - Tembl TUCEMEHHBIX yYeOHBIX PabOT

Paznen Tembl KoHTposibHBIE TOUKH
Obvixknosennvie | OCHOBHBIE IOHATHA U onpeneneHus. Teopema o WnnuBunyansHoe
ougpgepenyuan | CymecTBOBAHMH U €IUHCTBEHHOCTH pemeHus 3agaud Komn | 3amanue Nel
bHblE JUIS. ypaBHEHUS MIEPBOro MOPAIKA, pa3peIeHHOTO
YPaBHeHus OTHOCHUTEIBHO IPOM3BOIHOM.
nepgozo Pemenue 3anau, npuBOAAIINX K COCTaBJICHHIO WnpuBupyansHOE
nopsoka. G hepeHInATBHBIX YpaBHEHHHA 3amanue Ne2
3aoaua Kowu. v
YpaBHEHHS IEPBOTO NOPSIKA, UHTETPUPYEMbIE 3aMEHOI. WnnuBupyansHOE
3amanue Ne3
Meroa UHTErpUPYIOLIETO MHOKHUTENS. Y pABHEHHS, MNunuBunyansHoe
Hepa3pelIeHHbIE OTHOCUTENBHO MIPOU3BOAHOM. 3amanue Ne3
ObvikHosennvie | JluddepeHimanbabie ypaBHEHMsI BBICIIETO OPSKa, WHnuBuayaisHOE
oughghepernyuan | TOMyCKaIOUINEe HHTETPUPOBAHIE W TOHMKEHUE TIOPSIKA. 3anmanue NeS5
bHblE Jluneitnoe ogHOpoaHOH MU pepeHmanTp-HOe ypaBHEHHE WHnuBunyansHOE
VpaGHeHus nopsiaka N. JIuHeiliHoe HeogHOPOJHOE MU epeHInaTbHOS 3aganue Ne6
8vICULE20 ypaBHEHUE mopsika N.
nopsioka.
Cucmemul CucteMsbl TMHEHHBIX AU depeHIHaTbHBIX YPAaBHEHHUH C WnnuBunyansHoe
oughghepenyuan | MOCTOSHHBIMH KO3PDUIICHTAMU. 3amanue Ne7
bHBIX
ypagHeHuti
Teopus da30BbIEe TPACKTOPUHU B OKPECTHOCTU TOUKH HOKOSI. WnpuBuayansHOE
yemouuusocmu. | Kpurepuil yCTOHYMBOCTH 110 COOCTBEHHBIM YHCIIAM. 3amanue Neg
Y CTOHYUBOCTH 10 TEPBOMY IPUOITHIKEHHUIO.
Kpaesvie Pewenue kpaeBbix 3aaau. Pemenue 3agaun Hltypma- WNunuBunyansHOE
3a0ayu. Jlnyswist. Hoctpoenue ¢pynkunu I'puna. Meton Ilukapa. 3amanue Ne9
Yucnenno- Meto Manoro napamerpa.
amarumuyeckue
Memoovl
peuenus.
Ypaeuenus 6 ITepBrie HWHTErpaibl ABTOHOMHOM cuctembl | UHIUBUAYyambpHOE
YACTHBIX nuddepeHnnanbHbIX  ypaBHeHui. JlunelHble OmHOPOAHBIE | 33qaHme Nol0
NPOU3BOOHBIX YpaBHEHHUS NEPBOrO MOPAAKAa B YacTHBIX IPOU3BOAHBIX.
Kpazununelinoe ypaBHenue. Kiaccudukanusi ypaBHEHWI
BTOPOTO TMOpsIKa C JByMs IepeMeHHbIMH. HavampHo-
Kpaesas 33/aua .

6.2. IlpumepHble BONPOCHI W 3aJaHMs / 3a1a4U JJISA NPOMEKYTOUYHOM

arTrecralmmum

PA3JIEJT 1. OObikHOBeHHBIE nuddepeHInanbHbIe ypaBHEHUS MEPBOTO TOpsAKa. 3azada
Komm.

OcHognvie nonamusa u onpeodenenusn. Teopema o cyujecmeosanuu u eOUHCHEEHHOCHU
pewenun 3a0auyu Kowiu onsa ypaenenus nepeozo nopaoka, paspeuieHHo20 OMHOCUMENbHO



http://www.exponenta.ru/

HPOU3B00HOIL.

SARE A

N

ook w

10.

11.

12.

IIpumepnvie meopemuueckue 60npocsl

HuddepennnansHoe ypaBHEHHE, TMOPSAOK, o0IIee, YacTHOE, o0coboe  pelieHus,
WHTETpalibHAas KpUBas, M0JIe HANPaBICHUM, N30KINHBIL.

Havanbenbie ycnoBus. 3agaua Komm. ['eomerpuueckuii cmpica 3aaaun Komn.

3anavya 00 U30rOHAJIBLHBIX TPACKTOPHUSX.

Metoa n30KIHMH A5 perneHus 1 epeHInanbHOro ypaBHeHHS IEPBOTO MOPSIKA.

Teopema O CylIeCTBOBaHMM W €IMHCTBEHHOCTH pelleHus 3amaud Komm st ypaBHEHUS
nepBoro nopsaka (nokasarensctso [lukapa).

Teopema O CylIeCTBOBaHMM W €IMHCTBEHHOCTH pelleHus 3amaud Komm s ypaBHEHUS
NIEPBOTO MOPSKA (JOKA3aTEIbCTBO CO CCHUIKOM HA MPUHIIMIT CKATBIX OTOOpasKEHU ).
[TpuHIIUTT CKUMAIOIIIUX OTOOPAKEHUH (JI0KA3aTEIIbCTBO).

!
Y — 1, pa3pelnieHHbIe OTHOCUTEIBHO Y Merton pa3nesieHus IepeMEHHBIX.

TIpumepnvie npakmuueckue 3a0anus
Cocrasuth muddepeHnnansHoe ypaBHeHNe ceMericTa muauil (X-a)2+by?=1.
CocraButh audpepeHIraIbHOe ypaBHEHUE TPACKTOPHIA, TIEPECEKAIOIINX JIMHUN CeMeiCTBa
y=Cx*nox yriaom ¢=90°.
C nOMOIIBI0 M30KIMH M300pa3UTh CXEMATHYECKH PCIICHUE YPaBHEHHS Y’ =2X, ONPE/ICITUB
obyiacTd yObIBaHHS W BO3PACTAHUS, JIMHUMA SKCTPEMYMOB, YCTAHOBUTH HAaIpaBJCHHUE
BOTHYTOCTH, HAWTH JIMHUU TOYCK MEPETHOOB.
Jlns kakoro 3HaueHHWs N TeopeMa CyIIECTBOBaHUS M EAMHCTBEHHOCTH PEIICHUS 3a1aud
Komwu s ypaBHEHUsS y' =xy+0,5 B TOYKE y(0)=0 TapaHTHPYET CYIIECCTBOBAHHUE
eIMHCTBEHHOTrO pemrenus (a=b=0,5)?
ITo BuAy ypaBHEHHs y =2,y ONpeNeNuTh KPUBBIE, OJI03PUTEIBHBIE HA 0COOBIE PEIICHHS U

IPOBEPUTH OyAyT JI1 OHU OCOOBIMHU.
[TpounrerpupoBath AudQepeHnraIbHOe ypaBHEHHE U BBLACIUTh HMHTErPajbHbIE KPUBBIE,
IPOXOJAIIME uepe3 3aJaHHble TOukW. [IpeaBapuTeNbHO BBIICHUTH BOMNPOC 00 UX

CYIIECTBOBAaHHH U €TUHCTBEHHOCTH. ClienaTh pUCyHOK. y' = Z\N , M1(0,0), M>(-1,1).

Ypasnenus nepeozo nopaoka, unmezpupyemoie 6 keadpamypax.
Ipumepnvie meopemuyecKkue 60NPoOCh

Opnopoausie IY-1 u npuBoasmuecs k HUM. O6o0011eHHbIe 0 JHOpoIHbIE Y.

Jlunelinsle audQepeHnManbHbe YpaBHEHUS NepBoro mopsiaka. Mx cpoiictBa. Metoabl
pemenus: bepHyun, MeETOX BapualuuMy INOCTOSHHOW. YpaBHEHUE bepHylnmm u  €ro
IIPUBENICHUE K JTMHEHHOMY.

VpaBHenue Pukkaru, ero cBoiicTBa 1 MeTos pemienus. O6001eHHoe ypaBHeHHe PukkaTH.
VYpaBHeHus B noyHbIX tuddepeniuanax. Teopema 00 yciaoBuu Ditnepa.

VYTBepKIeHNE O HATMYUU UHTETPUPYIOLIETO MHOKHUTEISA Y YPABHEHH IIEPBOTO MOPSAKA.
VYTBepxkIeHUE 0 HAINYMK OECKOHEYHOTO YMCIIa MHTETPUPYIOLUIMX MHOXHTENEH y YypaBHEHU I
MIEPBOTO NOPsIJIKA.

YTBepxkneHue o Qopmyne, 3ajaromeidl BCEBO3MOXKHBIE WHTETPUPYIOUINE MHOXKHUTENIN
YpaBHEHUS [IEPBOTO MOPSIIKA.

CriocoObl MOMCKAa HMHTETPUPYIOIIET0 MHOXHUTENS, B cClydae €clId H3BECTHO OT Kakoi
(GYHKIIUM OH 3aBHUCHUT.

WHTEerpupyommii MHOXKHUTEND AJI JMHEWHOTO U OAHOPOJHOTO YPAaBHEHHUH.

VYpaBHeHUs1, HE pa3pelleHHble OTHOCUTENBHO Mpou3BoAHON. Henonubie ypaBHeHus. OOmuii
METO/]I BBEJICHU ITapaMeTpa.

TeopemMa O CyIIECTBOBAHMM W €IWHCTBEHHOCTH pelleHus 3agaun Komu ypaBHEHUs,
HEpa3peLIeHHOr0 OTHOCUTEIBHO IPOU3BOIHOM.

VpaBuenust Jlarpamwka u Kiepo. OcoOble pemieHus: ypaBHEHHH, HE pPa3pelIeHHBIX
OTHOCUTEJIbHO MPOU3BOAHBIX. /luckpuMuHaHTHas kpuBas. Orubaromiasi.

9
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10.
11.
12.
13.

14.

IIpumepnvie npaxmuueckue 3a0aHus

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

Peummth ypaBHeHHE, MPUBOASIICECS K OMTHOPOTHOMY (2X—4y +6)dx+(x+y—3)dy =0.

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

Pemnth nuHElHOE ypaBHEHUE Xy —Y = x2 cosx;

2
3€—x ,

2

Pemuts ypaBaenue bepnyinu y' —xy =-y

Pemnts ypaBHeHue Pukkaru y' = —y2 +1+x

Pemuth ypaBHeHUE B OJHBIX quddepeHuanax (x+y+1)dx+ (x— y2 +3)dy =0.

MCTO[[ pa36I/ICHI/I$I YpaBHCHHUA Ha ABa BCIIOMOTAaTCIIbHBIX JISI MOHMCKa HWHTCTPHUPYHOUICTO
MHOXHUTECJIA.

Pemnts ypaBHEeHUE (x2+y2+x)dx+ydy =0 MeTOHOM MHTETPUPYIOIIEr0 MHOXKUTENA

2
Peunth ypasHerue Y +2Xy = X X ; METOIOM HHTETPUPYIOLIETr0 MHOKHTEIIS

Pemnts ypaBHeHue ( y? —2xy)dx+ x2dy =0 meromzom HHTETPUPYIOIIEr0 MHOXUTENA
HaiiTu 06mee peruenye ypaBHeHHs 8y'> = 27y MeTOIOM BBEJEHHS HapaMeTpa.
Haiitu obmee pemenue ypapHenns 6yy'2 = 2xy'> +3x* Meronom BBeseHHs apamerpa.

. y'? =4y3(1-y) .
Haiitu oOuiee pemieHue ypaBHEHHs METOAOM BBeJeHUs mnapaMmerpa. Haitu
TUCKPUMUHAHTHYIO KpPUBYIO. BBIIenuTh T€ €€ BETBU, KOTOPBIE SBISIIOTCA OCOOBIM

pemienueM. Crenatp ueprex. MckiarounB U3 00IIero pemieHus Mapamerp, €clid STO
BO3MOYKHO, HAUTH OTrHOAIONIYIO.

PA3JIEJI 2. O6bikHOBeHHBIE MU (hepeHInaIbHBIC YPAaBHEHNUS BBICIIETO TIOPSIKA.
upppepenyuanvnvie ypagnenus evicuiezo nopaoka, 0OnycKaroujue UHmMeZpuposanue u

nOHUJICEeHUue nop;wKa.

Ao e

IlpumepHnvie meopemuueckue 60npocowl
Y —n. IIpuBenenue k cucreMe HopmanbHbIX Y 3anaua Ko qost 1Y -n. U 115 cucteMsl.
['eomeTpuyeckuii ¥ MEXaHMYECKUM CMBICI 3a1auu Komu.
Juddepennnansable ypaBHEHUS BBICHIETO TOPSAKA, JJOMYCKAIOIIMEe WHTETPUPOBAHUE:
-2 _
y( = f(%), F(y(™, y(-2) -0, Fy™, %) =0, Fiy®,y(Dy-o

Henonneie n OOHOPOJHBIC YPABHCHUS BBICILICTO MMOPAJAKA — METOJAbI IOHUKCHUS ITOPAJAKA.

IIpumepnvie npaxmuueckue 3a0anus
PemuTh HemonHoe ypaBHEHHE BBICIIETO MOPAIKA y"° +xy” =2y’
Pemmnth HemomHOE ypaBHEHHUE BHICIIEro mopsiaka Yy Y=Y,

2. ERVYLYA
Pemts ypasaenne * ¥ =/=9)" nons3ysck ero o1HOPOIHOCTBIO
Penmts ypasaenue Y =X +Y+1 ppinenus Tounyio npousBoanyio.

Juneiinoe 00nopoonoii ouggepenyuanvrnoe ypasnenue nopsaoka n.

lIpumepnvie meopemuueckue 60npochl
JIOY — n. CpolicTBa YaCTHBIX PEIICHUIA.
Jlunelinplii U depeHIuaNbHBIA  OlepaTop C MOCTOSHHBIMU Kod3(dduuumenramu. Ero
obpamenue. opmyna Xepucaiiaa.
Omnpenenurens BpoHckoro, TeopemMa O HEPAaBEHCTBE HYJIO ONpenenurens BpoHckoro
JMHENHO-HE3aBUCUMOM cucTeMbl (QYHKIUH.
Omnpenenurens BpoHcKoro, TeopemMa 0 paBeHCTBE HYJIIO ONPEAENUTENs BpoHCKOro IMHENHHO-
3aBHCUMOM CHCTEMBbI (DYHKIIHIA.
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10.

11.

™=

[TocTpoeHne TMHEHHOTO OTHOPOTHOTO YPAaBHEHUS 10 (PyHAAMEHTAIBHONU CUCTEME PEIICHUH.
®opmyna JInyBuiisi-OcTporpaickoro.

[lonmxkeHue nopsaka JIMHEWHBIX OJHOPOJHBIX  YPaBHEHUN IOPSAKAa N IO HM3BECTHBIM
YaCTHBIM PELICHUSIM.

XapakTepUCTUYECKOE YpPAaBHEHUE JIMHEHHOIO OJHOPOAHOIO YpaBHEHUs INOpsAAKa n.
[Toctpoenue ¢GyHIAMEHTAIBHOM CHUCTEMBl pELICHWH B Cllydyae MPOCTBIX U KPaTHBIX
JNEHCTBUTENBHBIX U KOMIUIEKCHBIX KOPHENW XapaKTepUCTUUECKOTO YPaBHEHHUSI.

Teopema 0 TOXKIECTBEHHOCTH JIMHEHHBIX OJHOPOIHBIX YPaBHEHHU MOpPsAKa N, UMEKOIIUX
OJIHY U Ty k€ (yHIAMEHTAIBbHYIO CUCTEMY PEIICHHI.

Teopema O JHUHEHHON 3aBUCUMOCTH n+l YacTHBIX pPEHICHUNA JMHEHHOIO OJIHOPOIHOTO
Qg epeHIaIbLHOr0 YpaBHEHUS MTOPSIKa .

Teopema o cyniecTBoBaHUM (PyHIaMEHTAIBHON CUCTEMBI PEIIEHUH JIMHEHHOTO OAHOPOAHOTO
yYpaBHEHHUS MOPsJIKA N.

Teopema 00 0o0IieM pelIeHUH JMHEHHOr0 OJHOPOJHOro AU(QepeHInanbHOro ypaBHEHUsS
HopsJKa N.

IIpumepnvie npakmuueckue 3a0aHus

2 m 2 " ! _
Haiitu oOmee pemieHune ypaBHEHUS (X% = 2x+3)y" = (X" +1)y"+2xy" =2y =0 , TOJIB3YSCh
_ _aX
dopmyioit JInyBHmIA-OCTPOrpasCcKoro, 3Has ero yacTHbIe permenus 1~ < Y2 =€
Haiitn oOmiee pemnieHne ITWHEHHOTO OXHOPOJHON MU (EPCHIMATLHOTO YPAaBHCHHS C
MOCTOSTHHBIMH KO3 dULIMeHTaMH y" -2y +y=0.

Jluneitnoe neoonopoonoe ouggepenyuanvroe ypaguenue nopsaoka n.
IIpumepnvie meopemuueckue 80npocwi

JIHIY —n. CBoiicTBa YaCTHBIX PEIIECHU.

Meton Bapuanuu noctostHHbIX 1151 JIHILY —n.

Teopema 0 CTpyKType 0OILIero pemeHus: ITMHEHHOTO HEOIHOPOTHOTO MU(QepeHIIHaTLHOTO
YPaBHEHHs MOPsIKA N.

[TonnxeHue nopsaKa TMHEHHOTO HEOJHOPOIHOTO AU PepeHInanbHOro ypaBHEHUs MOpsIKa
n.

MeTto HeonpeIeNeHHbIX KO3QOUIIMEHTOB A HaxoKAeHus yacTHoro pemtenust JIHAY -n. c

MOCTOSTHHBIMU KO3 (UILIMEHTaMH U ITPaBOW YacThiO B BUE MHOTOUJIEHA U e™

Merton HeonpeaeneHHbIX KO3 (GUIIMEHTOB Ui Hax0xkIeHUs yacTHoro pemenus JIHAY-n. ¢
MOCTOSTHHBIMU KO3 (UILIMEHTaMH U ITPaBOW YacThIO B BUJ/I€ TPUTOHOMETPUUYECKUX (PYHKIIUH.
VYpaBHeHUss TOpsaKa N, € [EpeMEHHbIMM  Ko3(p(UIMEeHTaMH,  JIOMyCKaroliue
UHTETpupoBaHue. (Diinepa, Jlarpanxka).

VYpaBHeHUs TOpsaKa N, €  [EpeMEHHbIMH  Ko3(p(UIMEeHTaMH,  JIONyCKarolue
unterpupoBanue. (beccens, UeObIéna).

[TpuBeneHre ypaBHEHMH BTOPOro MOpsiaKa K MpocTedmmm (opMaM (CaMOCONPSHKEHHOMY
YPaBHEHMIO, YPAaBHEHMIO, HE COJIeprKallleMy WieHa ¢ IepBOM MPOU3BOAHOIN).

Ilpumepnvie npakmuueckue 3a0aHUs.

Pemmite MeTOIOM BapualMd TOCTOSIHHBIX JIMHEMHOE HEOJIHOPOIAHOE YpPAaBHEHHE BTOPOTO
X
e
y'-2y'+y=—
nopsjaka ¢ mOCTOAHHbIMU KOB(I)(bI/II_II/IeHTaMI/I X
Pemuth MeTonoM HeomnpeaeneHHbIX KO3 ULINEHTOB JUHEHHOE HEOJHOPOJAHOE YpPaBHEHHE

" ' _ _ApnX
BTOPOTO TOPSIIKA C HOCTOSHHBIMU Kod((uiuenTamMu * 2y’ -3y=-4e"+3

2 4 ’ _ -
Pemmrs ypasHerue Ditrepa * Y T Y= 2sin(In x)

PA3JIEJI 3. Cuctemsl auddepeHInanbHbIX YpaBHEHUI
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IIpumepnvie meopemuueckue 60npocwl
Cuctembl OOBIKHOBEHHBIX IU(DQEepeHIIMAIBHBIX ypaBHEHHUN. 3amada W Teopema Komm.
IIpuBeneHEe KAHOHUYECKOW CUCTEMBI K CUCTEME YPaBHEHUN IIEPBOTO MOPsIKa.
CucreMbl nuHEHHBIX nuddepeHuaNnbHbIX YPaBHEHUNH € MOCTOSHHBIMU KO3 (UIIUEHTaAMH.
Crpykrypa obmero pemerus. Meton Diiepa Uisi aBTOHOMHBIX CHUCTEM JIMHEHHBIX
YpaBHEHUH C IOCTOSTHHBIMU KO3 PUIIUEHTAMH.
Meton uckinroueHus.

Ilpumepnvie npakmuyeckue 3a0anusl

X=2x-4y, o
Pemuts cucremy - | MeToI0M Dilniepa.
y =2x-2y.
X=y+2¢",
Pemnts cucremy METOA0M HCKIIIOUEHHUS.
y = X+t2.

PA3JIEJI 4. Teopust yCTOHYMBOCTH.
Bekmopnoe none ¢ okpecmunocmu 0coooii mouxu.

IIpumepnvie meopemuyeckue 60npocol
da3oBoe npoctpancTBo. a3oBelii moTok. da3zoBele TpaekTopuu. Ocobble ToukU. BekTopHoe
10JI€ B OKPECTHOCTU HEOCO00M TOUKHU (Teopema).
BekropHoe nose B okpecTHOCTH 0co00i Touk. Pa3oBble TPAEKTOPUN aBTOHOMHOM CUCTEMBI
B OKPECTHOCTH OCOOBIX TOYEK.

Ilpumepnvie npakmuueckue 3a0anus.
X—-X+y-2=0,
N300pa3uth ¢Ha3oBble TPAEKTOPUU CHUCTEMBI 4 . , YKa3zaB HallpaBJICHUE
y-2x+y-3=0.
JBUKCHUS
Yemoniuueocme pewenuii nuneiinvix cucmem.
IIpumepnvie meopemuueckue 60npocwl
VYcroitunBocth no JIsnmyHOBY. AcHMMNTOTHYECKAs YCTOWYMBOCTH. Y CTOMUMBOCTH PELICHUM
nuHeNHbIX cucteM. Kpurepuil ycToHuyMBOCTH 1O COOCTBEHHBIM UHCIIAM CHCTEMBI.
Oynkuus  JlsnyHoBa. Teopembl JlsnmyHoBa 00 YCTOWYMBOCTH M aCHUMITOTHYECKOM
ycroiunBocTh. Teopema UetaeBa 0 HEYCTOMYMBOCTH.
HccnenoBanue ycTOMUMBOCTH MO NepBOMY HpuOImkeHuto. Teopembl 00 acHMOTOTHYECKOM
YCTOWYMBOCTH U HEYCTOMUYMBOCTH I10 MIEPBOMY MPUOIMKEHHUIO.

IIpumepnvie npaxmuueckue 3a0aHus
X=Xx+y—-2=0, .
HccnenoBath 0COOYI0 TOUKY CHCTEMBI 4 | Ha YCTOMYHUBOCTH, C ITOMOILBIO
y-2x+y-3=0.
COOCTBEHHBIX YHCEIL.
C momomieio pyukiuu Jlsmynosa Buma V(X,y) = ax? +by2 HCCIIEIOBATh YCTOMYMBOCTD TOUKH

P Y

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

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

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

YCTOMYUBOCTb.

PA3/IEJI 5. KpaeBble 3agaun
IIpumepnvie meopemuueckue 60npocsl

KpaeBas 3amava. YcroitunBocTts 1o Oinepy. Kpurepuii ycroiiunBoctu no Jinepy. 3agada
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IIrypma-JInyBuiis.
Oynkuus ['puna. Teopembl 0 cymiecTBOBaHMHM (YHKIMH ['puHAa W O PEIICHHH KpaeBO
3a1a4u npu nomonm GpyHkuuu ['puna.

Ilpumepnvie npakmuyeckue 3a0anusl
Haiitu pemenne ypaBHEHHS, YAOBJIETBOPSIONICE YKa3aHHBIM KPAaeBbIM  YCJIOBUSM

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

Haiitu cOoOCTBEHHBIC 3HAYCHHS u cOOCTBEHHBIC byHKIMHA
n ! ! T T
y'—4y'+ 4y =0, y(0)=y[§j—y(§j=0

[Toctpouts ¢yHkuuio I'puHa W 3anmucaTh € €€ MOMOUIbIO pEeUIeHHE ypaBHEHUs

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

PA3JIEJI 6. YuciieHHO-aHaIUTUYECKUE METO/Ibl PEIICHUS.
Humezpuposanue oughgpepenyuanvrvlx ypagneHuil npu nOMouiu psaooe

IIpumepnvie meopemuueckue 80npocwi
WuterpupoBanne nuddepeHIHaTbHBIX  YpaBHEHUH TIpU  TOMOINM  PSIOB  (METO[
nociea0BaTenbHOro quddepeHIuPOBaHMs U METO]I HEOTIPEACIEHHBIX KO3(PPHUIIEHTOB).
Teopema o roomopduOM pemeHnn 3anaun Komm.

IlpumepHvie npakmuueckue 3a0anus
Haittu B BHUIE CTETIEHHOTO pana peuienue, 3a7a4n Kommn
" ’ 0N _ ’ _
1=x)y" =2y +y=0; y(0) =1y (0)=1. . Beruumcimute  kodddunmeHtsr  psga 10
K03 HUIIMEHTa IpH X* BKIIFOYNTEIBHO.

Memoo Iluxkapa. Memoo manozo napamempa.
IIpumepnvie meopemuueckue 80npocwl
Meron [Tuxkapa.
Jlemma o nuddepeHmanbHbBIX HEpaBEHCTBAX.
Jlemma Anamapa.
Teopema o HenpepsiBHOU Aud@epeHupyeMocTy pelieHns Mo napaMerpy. Meroa Maioro
napamMmerpa.

IIpumepnvie npakmuueckue 3a0anus

Metonom Ilukapa pemuts 3agady Komm x =t?>+x%; x(0)=2, a==,b=1.. Haiitu npa

N+

MOCIIe0BATEIbHBIX MPUOTUKEHHS U OIICHUTH MOTPEIIHOCTD.
Haittu nBa wuneHa pasnokeHWs peEIIeHHs MO CTENEHAM Majoro mnapamerpa 0

y' =y+ux+y?);  y(0)=1.

PA3JIEJI 7. YpaBHEHUs B 4aCTHBIX IPOU3BOJHBIX
Ilepgvie unmezpanvt aemornomMHoI cucmemvl OuhepenyuanbHbIX ypasHeHuil.
lIpumepnvie meopemuueckue 60npochl

[lepBble MHTErpajbl aBTOHOMHOW cHUcTeMbl AuddepeHnnanbHbIX ypaBHeHuH. Kputepuit
MepPBOro MHTErpaa.

Jlemma o Buz€E NMEPBBIX MHTETPAIIOB CUCTEMBI IOCJE 3aMEHBI IEPEMEHHBIX. Y TBEPKACHUE O
0ECKOHEYHOM MHOXECTBE HETPUBUAIbHBIX MEpPBbIX MHTerpajoB. HeszaBucumbie mnepsbie
WHTETPAJIbI.

Teopema 0 cyIIeCTBOBaHHWU HE3aBHCHMBIX MEPBbIX WHTErpajioB B OKPECTHOCTH HEOCOOOM
TOYKH.

Teopema 0 HOHWKEHUH MOPSIIKA CUCTEMBI ITPH MOMOIIY HE3aBUCUMBIX MEPBBIX HHTEIPAJIOB.
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IIpumepnvie npakmuueckue 3a0anus
Haittu n1Ba He3aBUCHUMBIX NEPBBIX MHTErpaja, MPOBEPUTH UX HE3aBUCHUMOCTb, MOCTPOUB
X = Xx° y—X,
Matpuity Sko6u. Mcnonb3ys HaiiIeHHbIE TIEPBbIC HHTETPAJIBI, PEIIUTh CUCTEMY < Y = —xy2,
l=1

Jluneitnvle 00HOpOOHBIE ypaeHeHUs NePEO20 NOPAOKA 6 UYACHHBIX HPOU3IBOOHDBIX.
Keazununeitnoe ypasnenue.
IIpumepnvie meopemuyecKkue 0NPoOCh

VYpaBHEHMsI B 4YaCTHBIX IPOM3BOJHBIX IIEPBOrO MOPSIKA.
MOBEPXHOCTb.

JIluHeiiHble OJHOpPOJIHBIE YypaBHEHHSA IIEPBOrO IOPSAJKAa B YAaCTHBIX IIPOM3BOJHBIX.
XapakTepuctuyeckass cucreMa. XapakTepucTuka. Teopema O pEIIEHUU JIMHEHHOTO
OJIHOPOAHOI'O YPAaBHEHUS B YaCTHBIX IIPOM3BOJHBIX B OKPECTHOCTU TOUYKH.

3amaua Komm ans NIUHEHHOTO OJHOPOAHOTO YpaBHEHUS B YAaCTHBIX IPOU3BOJHBIX,
FEOMETPUUECKUN CMBICI. XapaKTepUCTHUECKasl TOUKa, TeOMETpUdecKuil cmbici. Teopema o
CYILLIECTBOBAaHUM U €JUHCTBEHHOCTH pelleHus 3aaayu Ko s TMHEeHHOro 0JHOPOIHOTO
YpaBHEHHUS B YAaCTHBIX [IPOU3BOJIHBIX B OKPECTHOCTH HE XapaKTEPUCTUUECKOU TOUKH.
KBazununeiinoe ypaBHenue. Teopema 0 CBS3M MEXIy XapaKTEepPUCTUKAMU U MHTETPajIbHOU

Pemenne. HHrerpaibnas

MOBEPXHOCTHIO.

5. IlpuBenenue KBa3WJIMHEUHOTO ypaBHEHUS K JUHEHHOMY OJIHOPOJTHOMY.
Xapaxrepucrudeckas cucrema. Oo1iee perieHue.
6. 3amava Komm  nang  KBa3sWIMHEWHOTO  ypaBHEHHUS.  ['eoMeTpUYecKHil  CMBICIH.
XapakTepucTuiecKas ToUka. ' eOMeTpHUYEeCKUl CMBICIT
Ipumepnsie npakmuyeckue 3a0anusl
y ou 1 au ou 22— x*
1. Haiitu obuiee pemeHue 1 pemuTs 3a1auy Komm X "3 y5+(z +x* yz)a_ =0,u=""—— pu
X Z 2X

xy=-1.

2. Haiitu oOriee pemieHue U pemuTh 3anady Komm X%-ﬁ- y% =z-x2-y? x> +y? =1, 7=x% 1.

Keiic-3aganns

Komnerenmnus Saganus

OIIK-1 Cnocoben Keiic-3aganmue 1

MIPUMEHSTh Curyanus:

byHIaMEHTaIbHBIC [lyctp MarepuwanbHas TOuka Maccoii M=1 OpoiieHa MHOJ YIJIoOM K

3HaHUSA, TIOJTYYCHHBIE B
005acTH MaTeMaTHIECKUX
1 (MJTM) €CTECTBEHHBIX
HayK, U UCIIOJIb30BaTh X
B TPOQeCCUOHATHLHOM
JIeSATEIIbHOCTH

ropu3oHTy ¢ mnpwiokeHHou cuiod f(t). YuureiBas, uto Ha TeEmo
JENCTBYeT CHJla COMPOTUBIEHUS, MPOMOPIHUOHABHAS €r0 CKOPOCTH,
JBUKCHHE MaTepUATBbHON TOUKH OMUCHIBaeTCs AUQPepeHInaTbHbIM
ypaBHeHHeM BToporo mopsika MX'+bx' = f(t)+mg, tme b -
KOd(ppuIMEeHT CcompoTHBICHUS, MY — cuia TsbkecTd, t — BpeMs B

cekyHaax, X=X(t) — rpackTopust cBoboaHOr0 nMajgenus (g=10).

1) Borauciuth yactHoe penienue ypaBHenus npu f (t) =cost+sint u
b=3

2) Paccuutath ypaBHEHHE TPACKTOPHUHU TIOJIETA TOYKH, SBIISIOIICECS
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Komnerenmns

Samanus

petiernem ypaBuenus npu f (t) =4t u b=2, ecniu B HavanbHbIi

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

x'(0) =1

3) Haiitu 3naueHns K03(PUIUEHTOB B YaCTHOM PELICHUH

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

Keiic-3ananune 2

Curyauus:

Ecnn B 0HOH U TOM 7K€ MECTHOCTH IIPOKUBAIOT JBE IOIYJIALNH,
MMEIOIINE CXOKUM PallMOH IIUTAaHUs, TO OHU HAYMHAIOT
KOHKYpPHUPOBAaTh MEXy coO0M M3-3a HCTOUHUKA nuTaHus. Eciu 3a X
0003HAYUTh YHCICHHOCTb OJTHOW TOMYJISAIHNH, a 32 Y — YUCIEHHOCTh
JAPYrOM MOIYJISIUU, TO MOAEIIb U3MEHEHHUSI YNCIEHHOCTH TAKUX
HOMYJIALMH 3anKCbIBaeTCs B BUAE 3ana4uun Komwu:

dx
d *
_d>t’ =a,(y —y-bhyx)y, y(0)=yp

* [y

Yy - mpenenbHas YHUCICHHOCTh BTOPOW MOMYJISAIUH, a1, a2, D1, b2 —
KO3 (OULMEHTHI, YUUTHIBAIOUINE OCOOCHHOCTH KaXIOW MOMYJSIUU U
X B3aUMOBJIHSIHHE.

1) HaiiTi nonoxeHust paBHOBECHS /JIsl JAHHON CUCTEMbI YPaBHEHUIH.

[IpoBens uccnenoBanre HETPUBUAIBHOTO MOJIOKEHUS PAaBHOBECHS,
BBISICHUTH KaKH€ OTpaHUUYEHUs HEOOXO0IUMO HAJIOKHUTh Ha

KO3 GHUIHEHTHI a1, A2, D1, D2, 4TOOBI HU OIHA TIOMYJIAIKS HE BRIMEpJIa
(cuctema octaBajiach B JAHHOM IOJI0’KEHUH PAaBHOBECHUS, a HE
repexo/iuia B OJTHO U3 HYJIEBBIX)

2) UccnenoBaTh Ha yCTOWYMBOCTD KaXK]I0€ TIOJIOKEHHE PABHOBECHSI, B
w *
3aBHCHMOCTH OT 3HAYCHHI TTapaMeTpoB ai, az, b1, b2, y.

3) [MocTpouTs perieHus: JaHHOW CUCTEMbl YPaBHEHUH B BUJIE
CTETIEHHOTO PSJa.

CocraBurens (1):

KaHJ. TEXH. HayK, No1eHT Pemernukoa E.B.

(pamunus, unuyuanet u dondcrnocms npenooasamens (ei))
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