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1. Hean:

Baxneiien nensto Kkypca «/HTErpanpHble ypaBHEHUS U BapUALMOHHOE HCUYUCIICHUE
(MYBU) siBnsieTcss 03HAKOMJICHHE CTYICHTOB C METOJOJIOTHEH, OOMMMH TPUHIUNIAMU U
METOJaMU DEIICHUS HWHTErpajbHbIX YPAaBHECHUHM M HX [PUMEHEHUE K PELICHUIO
BapualMOHHBIX 3afad. JucunumnuHa «YBUW» BbipabaThiBa€T y CTYAEHTOB HaBBbIKU
MOCTPOCHHSI MAaTEMAaTHYECKMX MOJENEH MPOCTeHINX (U3NYECKUX SIBICHUH U pPELICHHUS
MOJIyYaAIOUIUXCA TP 3TOM MaTeMaTHuecKux 3aaad. OHa COCTaBJISIET MaTeMaTHYECKYIO
OCHOBY IMCUMIUIMH OOWIeH M TEOpeTHYeCKOW (HU3MKM W CHEIUATBHBIX JUCIHILINH,
9UTaeMbIX Ha Kadempax.

3apaum:

- IlpnoOperenne TeopeTUUECKON U MPAKTUYECKON MIOJITOTOBKU CTYJCHTOB B
oOJacTu MCTOOOB PCHICHHUA PA3JIMYHBIX NHTCTPAJIbHBIX ypaBHCHI/II\/JI W IPUMCHCHHS OTHUX
MCTOJZOB K pCIICHUTIO IPUKIIAJIHBIX 3a/1a4. HpI/IO6p€TeHI/I€ HAaBBIKOB CaMOCTOATCIIBHOI'O
peLIEHNS IPaKTUYECKUX 3a1a4.

- OcBoeHHMe TEOPETHUECKOM M MPAKTUUECKOW YacTh B 00JIACTH METOJIOB pEIIeHUs

pPa3IMYHBIX HHTErpajbHBIX YypaBHEHUH UM NPUMEHEHHUS OSTUX METOJOB K PEIICHUIO
MPUKIAIHBIX 3aJay. SBJISETCS O3HAKOMJICHHME CTYIEHTOB C METOJIOJIOTHEH, OO0muMu
NPUHIMIAMA M METOJaMH pELIEHUS WHTErpalbHbIX YpPaBHEHHM U HUX NpPUMEHEHUEe K
pelIeHnI0 BapHalMOHHBIX 3anad. Jucnummna «MYBW» BelpaGaTeiBaeT y CTYIEHTOB
HaBBIKK OCBOEHHUS IOCTPOCHHMS MaTeMaTHUeCKUX MoJeNell MmpocTedmux (QU3NIecKuX
SBJICHUM W PEIICHUs MOJyYarolUXCs IPU 3TOM MaTeMaThdeckux 3anad. OHa cOCTaBIIsIeT
MaTEMAaTUYECKYI0 OCHOBY AMCLUMIUIMH OOIIEH M TEOPETUYECKOH (U3MKM U CIEeLUaIbHBIX
JMCLUIUIMH, YATAEMBIX Ha Kadeapax.

- dopMupoBaHMe 3HAHWI, YMEHHH W BIIQJICHUH, Oiaromgapss KOTOPHIM CTYICHTHI

CMOTYT pellaTh BapHAallMOHHbIE 3aJayd, [OJy4aTb MHTETpaJbHbIE  ypaBHEHWS,
MOJENUPYIOIIHNE pa3INyHble MPUKIAAHbIE 331a4U, U PEIlaTh UX.

2. MecTto MCHUILVIMHBI B  CTPYKTYpe OCHOBHOH  mpodeccHoHAIbHOM
00pa3oBaTeJIbHOM MPOrPaAMMBbI

Hucuunnuna «WHTEerpanbHble ypaBHEHUS M BapHallMOHHOE HCYHUCICHUE»  JUIs
HarnpasiieHus noarotoBku 03.03.02—dwu3nka OTHOCUTCS K JUCITUIIMHAM OCHOBHOM 4acTH OJIOKa
1 TMCUMIUIMHBI (MOTYJIs).

JlucuuninuHa u3yvaercs cTyeHTamu B 4 cemectpe, TpyaoemMkocts 108 akaa.gacos, 3 3.e.

Jlyis ocBOeHHUS JaHHOW JUCUMUIUIMHBI, 00ydaromuecs AOHKHBI OCBOUTH TUCIUIUIUHY
Moxynei: «Marematudeckuil ananusy, «luddepenunanbasie ypaBHEHUSD.

Jucuunnuna «WHTerpanbHble ypaBHEHHS M BapUALlMOHHOE HCYMCIICHHUE» SBISETCA
0a30BOH 11 OCBOCHUS AUCIHUILUIMH «YHCIEHHBIE METOABl U MAaTEMAaTUUECKOE MOJICIIUPOBAHHKE,
«JluHeitHble U HETMHEHHbIE YPaBHEHUS (PU3UKNY.

3. [lepeveHnb MJIaHMPYEMbIX Pe3yJIbTATOB 00y4eHUs

[Ipouecc n3ydeHus TUCIUTUIMHEI HAallpaBJieH Ha (popMUpPOBaHHE KOMIETEHIIHIA:

YK-1, OIIK-1
YHI/IBepcaHLHLIe KOMIICTCHIIMH.
0o 1 HAMMCHOBaAHUE 0o U HAUMEHOBAaHHUe JbTaThbI YECHUA

K K Pes aTbl 00y4e
yHI/IBepcaJILHOﬁ HHIAUKATOpA T0CTUKCHUSA
KOMIIeTeHI[ MY YHHBepcaHBHOﬁ KOMIIETCHIIU U

- MMOCO0CH -1.1. HAJIU3UpyeT 3aaavdy, -1.1.
VK-1 Cnocoben | YK-1.1. A y y YK-1.1
OCYyIIECTBJIATDL NMOUCK, | BbBIACIASA ee 0a3oBbIe 3HaTb:_OCHOBbI aHa/In3a




KPUTHYECKHH aHAIU3
" CHHTE3
HHpopManuH,
NPUMEHATH
CHCTEMHBI  IOAXO0J
il b pelieHus
NOCTABJIEHHBIX 32124

COCTaBJIAIOLIIHNC.

YK-1.2. Onpeneasier 7
paH:KupyeT undopmanuio,
Tpedyemy1o st peleHust

MOCTABJICHHOI 3a1a4M.

VYK-1.3. OcyumiecTBisieT MOUCK
HHpopMAIUM  JIT  pelleHHs
MOCTABJIEHHOI 3a1a4u no
Pa3JIMYHBIM THIIAM 3aNPOCOB.

jamaud___
Ymern:_ Pan:xkupoBarth
uHpopmanuio____

Baagern: cmocodooM
NMOUCKA HH(OPMALNH _

YK-1.2.

3HaTh:

— OCHOBHbIE HOHSATHS
AUCHUILUINHBI HHTErpaJjbHbIe
YPaBHEHHUS U BapHAIMOHHOE

HCYMCJICHHE;

— OCHOBHBIE METOADI
peuieHust HHTErpajbHbIX
YPaBHEHUI M BAPUALMOHHBIX
3aj;av;

YMeTh:

- pemathb
NMpaKTHYeCKue 3aauu
MaTeMAaTUHYCCKUMHU
METOJaMMU JAUCIHUITJINHBI

HHTErpajibHble YPABHEHUS U
BAPHALIMOHHOE HCYMCJICHUE;

Baanern:

—  HaBBIKAMH  pelleHusi
HHTErPAJbHBIX ypPaBHEeHMI,
MO/IeJIMPYIOIINX Pa3/IMYHbIe

NMPUKJIATHbIE 3a1aYl

O6menpodeccrnoHaaIbHbIE KOMITETEHITHH.

Kox v HammMeHnoBanue
o0menpodgeccuoHab
HOH KOMIIeTeHIIUH

Kox n naumenoBanue
HHIMKATOPA 10CTHKEHUSI
o0menpodgeccnoHaIbLHOI
KOMIIeTeH M

Pe3ysabTarnl 00y4yenust

OIIK-1 Cnocoden
NPUMEHSATL 0a30Bble
3HaHUsA B o0uacTu
MaTeMaTHYeCKUX H
(mM) ecTecTBEHHBIX
Hayk B cepe cBoei
npo¢eccuoHAILHOMI

AeSITeJIbHOCTH

OIIK-1.1 TlpumeHsieT OCHOBHBbIE

3aKOHbl  MATEeMATHYEeCKUX H
€CTeCTBEHHBbIX HayK ISt
peleHus 3a1a4
npogeccHoHAITbLHOM
AesITeIbHOCTH.

OIIK-1.2 BeisiBasieT
B3aHMMOCBSI3b OCHOBHBIX 3aKOHOB
€CTeCTBEHHBIX HAyK, 001IH1e
MOJX0AbI M KOHIIEIIIMH.

3HaTb:_3aKoHbI
COXpaHEHMs_cJieayolue
Teopembl Herep

YMmerb:  Haxoaurhb
YPABHEHH S

OaslaHca

u3

Baanerb:_Mertoaom
pacuenieHus_ s
HHTErpajbHbIX
o1neparopoB

4. CTpYyKTYpa U coiep:KaHue JHCUMILINHbI




4.1. O0beM QM CHUIITTHHBI
OO0beM AMCIUIUIMHBI COCTABIsACT 3 3a4yeTHbIe equHUIbI, 108 aKaJleMMYeCKUX
4acoB.



Tabnuna 4.

O0beMm JAUCHUIIIIMHBI 110 BUAAM y‘-Ie6HBIX 3aHIATHHI B AKaACMHUYCCKHUX Yacax

O0BEéM THCHMIIIINHBI
2015, 2016, 2017,
2018,2019,2020,2021

Bcero yacos

Ounas popma
o0yuenust

OuHo-3204HaA
¢hopma o0yueHus

3aounas ¢gopma
o0yueHust

O0beM JUCHUILINHBI

108

KounrakThas padora
o0yuarommxcs c
npenogaBarejieM (M0  BHUAAM
ayJUTOPHBIX YUeOHBIX 3aHATHIN)
— BCero:

42

B TOM YHCIJIC:

JICKITNHN

14

3aHATUA CEMHUHAPCKOT'0O TUIIA:

MMPAKTUYCCKUC 3aHATHUA

28

1a00paTOPHBIC 3aHATHUS

CamocrosiTesibHast
padora (manee — CPC) —
BCero:

66

B TOM YHCIJIC:

KypcoBas paboTa

KOHTpOJIbHAs paboTa

IIOATOTOBKA K 3K3aMCHY

36

Bun MPOMEKYTOYHOI
aTrecTaluu

IK3aMCH




4.2. CTpyKTypa AMCUUTIIMHBI

Tabmuna 5.
CTpyKTypa JUCUHUIUIMHBI U1 OYHON (OpPMBI 00yUeHHS
Ne| Paznen/ Tema Buasbl yuebHoit DopMbI ®opmupyemsbie| HHauxaropbl
AUCHUIIHHBI padoTsl, B T.4. TeKylero KOMIIETEHIIUH | JOCTHKEHHS
CaMOCTOSITEIbH KOHTPOJIsI KOMIIeTeHIHii
asi padora ycneBaeMOCTH
o CTY/IEHTOB, Yac.
3
3 g
“ lg|g¢g
5| LE =
) =z Q
= | 48
=9
=
1| Jlunetinoe 4 2 4 10 | ITuceMeHHBIH VK-1, OIIK-1 | YK-1.1, VK-1.2,
MIPOCTPAHCTBO oTpoC YK-1.3,
b yHKIUH. OIlK-1.1,
OIlK-1-2
2| YpaBHeHHS 4 2 4 10 | ITuceMeHHBIH VK-1, OIIK-1 | YK-1.1, VK-1.2,
Diinepa — oTpoC YK-1.3,
Jlarpamxka s OIIK-1.1,
OCHOBHBIX OIIK-1-2
(hyHKITMOHAIIO
B.
3| Dypwe - 4 2 4 10 | IluceMeHHbBII VK-1, OIIK-1 | YK-1.1, YVK-1.2,
pasnoxeHue o OTpoC YK-1.3,
— (yHKIIUY. OIIK-1.1,
OIIK-1-2
4| YpaBHeHUs1 C 4 2 4 10 | IluceMeHHbBII VK-1, OIIK-1 | YK-1.1, YK-1.2,
Pa3HOCTHBIM oTpoC YK-1.3,
SIIPOM. OIIK-1.1,
OIIK-1-2
5| Pe3oibBeHTa 4 2 4 10 | IluceMeHHbBII VK-1, OIIK-1 | YK-1.1, YVK-1.2,
ypaBHEHHS 0mpoc VK-1.3,
®pearonbpma OIlIK-1.1,
BTOPOTO POJa. OIIK-1-2
6| Crpykrypa 4 2 4 10 | IluceMeHHbBII VK-1, OIIK-1 | YK-1.1, YVK-1.2,
CUMMETPHUYHOT onpoc VK-1.3,
0 sipa. OIlIK-1.1,
OIIK-1-2
7| Crpyktypa 4 2 4 6 | IIucpMeHHBIH VK-1, OIIK-1 | VK-1.1, YVK-1.2,
UTEPUPOBAHHbI orpoc YK-1.3,
X saep s OIIK-1.1,
CUMMETPUYHOT OIIK-1-2
0 spa.
uToro 108 | 14 | 28 | 66 IK3aMeH - -




4.3. Conep:xanue pazdesos/mem TUCHUTLIHHBI

HaumenoBaHue pa3aesioB
U TeM

Conep:xkanue

JInnenHoE MPOCTPaHCTBO
byHKIHI.

Jluneiinoe npoctpancTBo QyHKIMA. OyHKIMOHANEL. JInHEHHbIE
¢ynxmonansl. Bapnanys GyHKIMOHANA U QYHKINH, CTAI[MOHAPHAs
Touka. Teopema 0 HEOOXOIMMOM YCIOBHU 3KCTpeMyMa (DyHKIIHOHAA.

VYpasaenus Ditnepa — Jlarpanxka
JUISL OCHOBHBIX (DYHKIIMOHAJIOB.

OcHoBHasi JieMMa BapHallMOHHOT'O UCUHCTIEHUs. Y paBHEHUs Diepa —
Jlarpanska Ju1st OCHOBHBIX (DYHKIIOHAJIOB. S1Ipo JIMHEHHOTO
(dbyHKIIMOHATA — 00001IeHHasT hyHKIMA. OnpenencHue o — QYHKIMU U €€
npocTeiiiune cBOMCTBRA.

O — pyHKIWMs Kak npenen HerpepbiBHON QyHKINHU. CBsA3b 6 — QyHKIMH C
OPTOHOPMHPOBAHHBIMHU CHCTEMaMHU (PyHKIIH.

dypee  —
(GyHKIMU.

pasnoxxenue O —

Oypre — paznoxenue 6 — pyakunn. Oynkuus ['prHa TMHEHOTO
ypaBHEHHs U ee CBs3b C O — (yHKImel. CBs3b O — GyHKInU 1 0 —
¢ynkuu. MaTerpanbubie ypaBHeHus. [IpuMepsl HHTErpalibHBIX
ypaBHeHui. Knaccngukanus uHTerpaibHbeIx ypaBHeHui. [Ipumeps
MHTETPAIbHBIX TPe00pa3OBaHHii.

YpaBHEHUS c Pa3HOCTHBIM YpaBHEeHUsI ¢ pa3HOCTHBIM SAPOM. Y PaBHEHHUS C BBIPOXKICHHBIM SIIPOM.

SIPOM. VYpasuenue AGens. 3anaua llltypma — JlnyBuis, oO1asi moctaHOBKa
3amaun. 3agava Lltypma — JIuyBUwIs U1t ypaBHEHHUS C BBIPOXKICHHBIM
SITTPOM.

Pe3zonbBeHTa YpaBHEHHUS Pe3onbBeHTa ypaBHeHMss Opearonbma BTOPOro poja. Y paBHEHUs 11

®pearosibMa BTOPOro poa.

pe30IbBeHTHL. Pe3onbBeHTa A1 ypaBHEHHS ¢ Pa3HOCTHBIM SAPOM.
Pa3zjioxkeHue pe3obBeHTHI B Psijt 10 A. MiTepupoBaHHbIE sfpa.
CoOoTHOLIEHUs MEXly UTEPUPOBAaHHBIMU siipaMy. CUMMETPHYHOE SIIIPO.
Teopema o cymiecrBoBanuu peweHuil 3anauu llrypma — Jlnysusis uist
cuMMeTpu4HOro sipa. Teopema 0 cOOCTBEHHBIX DYHKIHSAX U
XapaKTEPUCTUUECKHUX YUCIaX CUMMETPUYHOTO sipa. BeIpoxkeHHbIE
XapaKTEepPUCTUUECKHE YHCIIa, CTENICHb BhIpOkAeHs. CoOCTBEHHBIE
(YHKLIMH BBIPOXKICHHBIX XapaKTEPUCTUUECKUX YHUCET U UX
OpTOrOHAIN3ALINUSL.

Crpykrypa
sapa.

CUMMETPHUYIHOT'O

CTpyKTypa CHMMETPHYHOT O siapa. Yncino coOCTBEHHBIX (hyHKINI
CrpyKTypa pe30JIbBEHTHI A5l CAMMETPHYHOTO S/Ipa.

CrpykTypa UTepHUpOBaHHBIX
sJIep A1l CHMMETPUYHOTO pa.

CrpyKTypa UTEpHUpPOBAHHBIX A1Ep JJIs1 CAMMETPUIHOTO siapa. OLEeHKH s
MOJyJIeH XapaKTepHUCTHIECKHUX YHCeNl. MeToabl PUOIMKESHHOT O
peuenus 3afgaun Ltypma-JInyBuiist 11st CHMMETPUYHOTO sIIpa.

4.4. ConepxaHue 3aHATHI CeMUHAPCKOIr0 THIIA

CopepxaHue MPaKTUYECKUX 3aHATUHN 7151 OUHOU (POpMBI 00yueHUs

Ne Tembl TeMaTHKa NPAKTHYECKUX 3aAHSATHI Bcero B ToMm unciie
AUACHMIIIAHBI 4acoB 4acoB
NPAKTHYECKOM
NMOATOTOBKH
1 JIuHeltHOe MPOCTPAHCTBO (DYHKIIHU. 4
2 VYpaBHenus Oiiepa — Jlarpamxka [uis OCHOBHBIX 4
(YHKIIMOHAJIOB.
3 ®Dypre — paznoxxenue O — pyHKIUU. 4
4 YpaBHEHUSI C PA3HOCTHBIM IPOM. 4
5 Pe3onbBenTa ypaBHeHus @Ppearoiabma BTOPOTO 4
pona.




6 CTpyKTypa CHMMETPUYHOTO Si7Ipa. 4

7 Crpykrypa UTEPUPOBAHHBIX anep UL 4
CUMMETPUYHOTO sipa.

5. TlepedyeHb y4eOHO-METONMYECKOTO0 OO€CIEeYEHHS] CAMOCTOSITEILHOH PadoThI
o0yyaiuxcsi Mo JUCHHILINHE.
1. Uadopmannonnas cucrema "EnuHoe OKHO JocTymna K 00pa3oBaTeIbHBIM
pecypcam" [DnekTpoHHbIH pecypc]. - Pexum goctyma: http://window.edu.ru/
2. MOODLE.
3. Cloud.rshu.ru.

5.1. Tekyumuii KOHTPO.Ib
[TrcbMEHHBIN KOHTPOIIb.

a). O0pa3ubl TECTOBBIX H KOHTPOJIbHBIX 321aHUI TEKYIEro KOHTPOJIs
3amanue:.
Bapuanr 1.

1(y) = [(2€" - y2)ax
1. 1. HaiiTn BO3MOXHYIO 3KCTpeMalb 0 , Y0 =1 y(@)=e.

1(y) = [0 +(y)?)dx

2. PemmnTh M30IIEPUMETPHUUECKYIO 33149y ’ y(0)=0 y(1)=0

1
Iyzdx =2
0
74
1(Y) = [(5y2 - 2(y")?)e~dx /) =0
3. HccnenoBath Ha ciabblil SKCTPEMYM '([ , y(0) = 1, " A) :

Bapuanr 2.

0 =[O+ 490 oy oy

— 12
I(y)_l(y)dx j© -0 YD=%

1. HaiiTu BO3MOXHYIO 9KCTpeMallb

2. PemuTh n30mMEepUMETPUUECKYIO 33/1a4y
1

1
[(y=(yyax= 2

()= (v ox

3. Hccnenosath Ha ci1aldblil SKCTpeMyM 0 Y0 =0 y(5) =15


http://window.edu.ru/

Bapuanr 3.

1) =[O+ ) e -1

%(0)=x(0)=x,1) =0 x(1)=2
Y

L(y) =

* HaiiTu BO3MOXKHYIO 9KCTpEMaJIb

*  PemuTh U30MEpUMETPUUECKYIO 3a/1a9y

dx

4
*  Mccnenosarh Ha ciabblii SKCTpeMyM X oy =1 y(2) =15

5.2. MeToanueckue YKa3aHus 110 OpraHu3anuuun CaMoOCTOSITEILHOM paﬁDTl)l

Pemnts cnenyronue 3ananus.
Bapuanr 1.

1(y) = j e o L y)=1a
0(0)=0 x(1)=1 %1)=-3

1. HaiiTi BO3MOXKHYIO SKCTpEMab

2. PemmuTh U30MEPUMETPHIECKYIO 32129y x,(0) =

2 5y2
1Y) = [(36(y)? -~z ) 1y _ ot
}2 X ’y( /2)—2 |

HccnenoBaTh Ha Cl1a0bIil SKCTpEMyM

Bapuanr 2.

)= [(dycosx+ (V)P =k o o0
KO =%(D) = %0 =0 6B)=1

16

1. HaiiTi BO3MOXKHYIO SKCTpEMAaITb
2. Pemuth U30MepuMETPUUYECKYIO 3a/1a4y
I(y) = [(5y? +16x%(y')?)dx

(v) [( y 0P )1 yaey =22

3. HccnenoBath Ha cradblii SKCTPEMYM
b

1(x) = I\/xz + yz\/1+ (y")?dx

Haiitu oOmmii Buj 3KCTpemMaei

5.3 IIpoMexkyTOUYHBIH KOHTPOJIb
Pemenue 3apau.

OO0pa3ubl TeCcTOB, 32 IaHUI
3amanue:
3ananust VI KOHTPOJIA
Bapuanr 1.



1

1(y) = [(2€” - y?)dx

4. HaiiTu BO3MOXHYIO SKCTpEMaIb y(0) =1 y()=e.

— 2 n2
l(y)—{(x FOPR 00 yw-o

5. PemuTh nzonepumMeTpruuecKyo 3a1ady
1
J'yzdx =2
0

7
0= Joy -2yPeec ) yeg =0

6. HccrenoBath Ha cadbIil SKCTpEMYM

Bapuanr 2.

1(y) = [((y")? + 4y?)x

_ Q2 _
4. HaiiTn BO3MOXKHYIO JKCTPEMAIh , y(0) =" y(1)=1

1
1(y) = |(y)?dx y(1) =
5. Pemuts nzonepuMeTprUUECcKyIO 3a1a9y '([ , y(0) = 0, % :
1

1
[(y=(Pyox= %)

()= J(y)Pex

6. Hccnenosarh Ha ciabblii SKCTpeMyM 0 , Y0 =0 y() =15

Bapuanr 3.

L) = [P+ ) e 1

%(0)=%0)=x,(1) =0 x(1)=2
()

1(y)=]

* HaiiTu BO3MOXKHYIO dKCTpEMAIIb

e  Pemurts N30TICPUMCTPUUCCKYIO 3a1aTy

dx
x* ¥ =1 y(2) =15

* MHccnenosath Ha ca0bIf OKCTPEMYM

Bapuanr 4.

()= [ycosxr ()F =y o o0
KO =x(1)=%0)=0 6D)=1

16

1(y) = |(5y? +16x*(y')*)dx .
6. HccnemoBath Ha cladbIil AKCTPEMYM J; , y(1) = 1, y(16) =27 i

4. HaiiTi BO3MOXXHYIO SKCTpEMab

5. Pemmuts n3onepuMeTpUyecKyo 3a1a4y



1(X) = J'\/x2 +y2 1+ (y)2dx

7. Haiitu o0muii BUA SKCTpeManien a

Bapuanr 5.

)=y oy oy
%0 =%(0) =0 xD)=1 %(1)=-3

8. Haiitu BO3MOXHYIO 3KCTpEMaITh
9. PemuTh U30TMIEPUMETPHUECKYIO 321249y
2 2
5y
0= sty 0 1y
=26
2 < y(7,)

HccnenosaTh Ha ci1alblil 3KcTpeMyM
5

y(2) = 2°

6. OueHOYHBIE CPEICTBA JJIsl TEKYIEr0 KOHTPOJIS YCIEBAEMOCTH M MTPOMEKYTOIHO#
aTrecTalmm 1o urToramM OCBOCHMA IUCIHUITJINHDBI

VYyer ycreBaeMoCTH 00y4aromerocs o JUCIUILIAHE ocyriecTBiseTcs mo 100-6ammpHoi
mkaie. MakcuManabHOE KOJIMYECTBO OAJIIOB IO JIUCITUTUTHHE 33 0uH cemecTp — 100:

- MaKCUMaJIbHOE KOJIMYECTBO OAJIJIOB 32 BBITIOJHEHHE BCEX BUOB TEKYIIETO KOHTPOJIS -
_60__;

- MaKCHMAaJIbHOE€ KOJIMYECTBO OaJJIOB 3a IOCEIIEHHE JIEKIMOHHBIX 3aHaruii - 10
MaKCHUMaJIbHOE KOJIMYECTBO OAJIJIOB 32 MIPOXO0KICHNE MPOMEXKYTOUHOM arTecTaruu - _ 30

- MAaKCHMAaJIbHOE KOJIMYECTBO JOIOJHUTENLHBIX OaioB- 5

6.1. Tekyuuii KOHTPOJIb

TumnoBkie 3aaHUs, METOMKA BBITTIOJTHEHUS U KPUTEPUHU OIIEHUBAHUS TEKYIIETO KOHTPOJIS
o pazjaenaM JAUCHUIUIMHBI TpeacTaBieHbl B @DOHIE OLEHOYHBIX CPEACTB IO JaHHOM
JUCLIUIIIMHE.

6.2. IlpomeskyTOUuHAsI aTTECTAMS

dopma IPOMEKYTOUHON aTTECTAIUH 110 TUCIUIIMHE — IK3aMeH.

dopma npoBeieHNs IK3aMeHAa: YCTHBIH OTPOC 0 TEOPETHUECKUM BOIIPOCAM.
Ilepeyens BOMPOCOB /1151 MOATOTOBKH K IK3aMeHY

YK-1

OIIK-1

“Uro Takoe HHTErpaIbHOE MPeodpa3oBaHue, U KaKhe NPeodpa3oBaHus BaM U3BECTHBI
“Uro Takoe unTerpansHoe ypasuenue (UY)
“Kakue NV Ha3bBaroTcs OHOPOJIHBIMU
“3arucaTh o6l BujL mHelHOro MY
“Uro Takoe AApO HHTErPaIbHOr0 NPeodpa3oBaHus
“KaKoBbI OCHOBHBIE TUITBI IMHEHHEIX LY
"B uem pasnuune Mexay MUY BonbTeppa u ®pesronsma
WY BonsTeppa kak yacTHbI cnydaid 1Y ®@pearonsma
3anucath BeIpa)kKEHUE U1 HHTETPAIBHOTO OIlEpaTopa Yepes3 sapo
0. "Kakue BeKTOpBI Ha3bIBAIOTCS OPTOTOHAILHBIMH
1. Kak opTroronanu3oBaTh HEOPTOrOHAJIBHYIO CUCTEMY (YHKIIHH
12. Kaxue oproroHanbHbIe CUCTEMBI Ha3bIBAIOTCS MTOTHBIMU
13. "Uro Takoe OPTOHOPMHPOBAHHKIH 6a3Kc
14. “JlaTh onpesienieHus TMHEHHOrO omepaTopa
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15. "Uro Takoe COOCTBEHHBIH BEKTOP H COOCTBEHHOE 3HAYEHHE HEKOTOPOTO OMepaTopa

16. “Kaxue omepaTopsl Ha3bIBAIOTCA CHMMETPUYHBIMU (IPMUTOBBIMHU)

17. "Uro xapaKTepHO I COBCTBEHHBIX (DYHKIHI M COOCTBEHHBIX UKCEN SPMHTOBOTO OMEPaTopa

18. "Uro Takoe KpaTHOCTb BBIPOKIEHHS COOCTBEHHOTO 3HAYEHHUS

19. "Cdopmynuposats 3amaay lItypma-JInysumis

20. "Uto Takoe cobcTBeHHas yHKMA onepaTtopa IlITypma-JInyBums

21. “denserca nu onepatop IlITypma-JIMyBHILIS CHMMETPHYHBIM

22. "Yro XapaKTepHO JUIA cOOCTBEHHBIX QyHKIHiT onepatopa IlITypma-JInysums

23. Kakoti oniepatop IlITypma-JInyBuiuis Ha3piBaeTCsl HEOCOOCHHBIM (OCOOCHHBIM)

24. "Kaxoii oneparop siBsiercs 06paTHbIM omepartopy L1ITypma-JInyBUIIA M 4TO TIOJ STHM
MTOHUMAETCS

25. "Kaxoii omepatop siBjisiercss 06paTHbIM onepatopy ®peronsma ¢ CHMMETPUIHBIM H
HEMPEePBIBHBIM SIPOM H YTO IOJ] 3TUM TOHUMAETCSI

26. Copmynuposats Teopemy Opearoiabma Jiist HEOAHOPOIHOIO HHTEIPATIBHOIO YPaBHEHHS

27. Yro Takoe pe3obBEHTA s/Ipa

BapuanuonHoe ucyucijieHue

28. *Kakwue 3ajjaun peliaer BapualliOHHOE NCUHCIICHHE

29. *JlaTh onpenecHUE JIMHEHHOrO MPOCTPAHCTBA

30. *TIpuBecTH nMpUMephl THHEHHBIX IPOCTPAHCTB

31. *]JlaTh onpenenenue GyHKIFOHAA B IMHEWHOM IIPOCTPAHCTBE

32. TIpuBecTy mpuMepsl GYHKIIMOHAIIOB B JINHEWHOM MPOCTPAHCTBE

33. JlaTb ompenenenne nuHERHOro QYHKIIMOHATA U IPUBECTH IIPHMEPHI

34. *]laTh onpeneneHrne OTHOCUTEIbHOTO MUHIUMYMa (MakcuMyMa) yHKIMOHaIa
35. */laTh onpexaeacHUe Bapralui QYHKIMOHAIA U Bapyualii QyHKIUN

36. *CdopmyaupoBaTh HEOOXOAUMOE YCIOBHE dKCTpeMyMa (DYHKIIMOHAA
37. *[laTh onpeecHUE CTALIMOHAPHON TOYKH (PYHKIMOHAIA

38. ChopmynupoBaTh OCHOBHYIO JIEMMY BapUAIIMOHHOTO UCUUCITICHUS

39. 3anucath ypaBHeHuUs Ditnepa-Jlarpanka i npocTekiiiero yHKIMOHAIA

IlepeyeHb NPAKTHYECKUX 32JAHUH K DK3aMEHY:
YK-1

OIlK-1
Bapuanr 1.

1(y) = |(2¢¥ — y*)d
() = [(2e” —yax 0 -1 y—e

7. HaiiTu BO3MOKHYIO 3KCTpeMallb

1
1(y) = |(x* +(y)*)dx
8. PemuTs U30nepuMeTpUUECcKyIO 3a1auy '[ ’ y(0) =0 y(1)=0

J'yzdx =2
%
H(y) = j Oy ~20yP)ede oy wrg =0

9. HccnenoBath Ha cadbIil SKCTPEMYM

Bapuanr 2.



1

0= [OF 4oy g

_ 2
I(y)_l[(y)dx -0 YO=%

7. HailTu BO3MOXHYIO 3KCTpeMallb

8. Pemmth n30mIEpUMETPUYECKYIO 33729y
1

1
[(y=(yox= %)

()= (y)Pax
9. HccnenoBaTh Ha CIabblil SKCTPEMyM 0 Y0 =0 y(5) =15

Bapuant 3.

1(y) = [(x(y)? + yy))dx

*  HaiiTn BO3MOKHYIO SKCTpEMaIb YD) =0 y(e) =1

*  PemuTh U30MIEPUMETPUUECKYIO 3a/1a9y

* HccnenoBaTh Ha ci1alOblil SKCTpEeMyM 1

Bapuanr 4.

_ AYRRY”
I(y)—£(4YCOSX+(Y) y)ox y(0) =0 y(7)=0.

10. HaiiTit BO3MOXKHYIO SKCTpEMAITh ,
%(0)=x(1)=x%(0)=0 x(1)=1

11. PemuTh U30MIEPUMETPUYECKYIO 3a/1a4y
16

1(y) = | (5y? +16x*(y')*)dx _ 95
12. Uccrnenosath Ha c1a0blii 9KCTpeMyM Jl' y=1 y(16) =27

1(x) = J'\/x2 +y2 1+ (y)2dx

13. Haiitu oOmuii B SKCTpeMaen

Bapuanr 5.

) =yoree o -4
X0 = %0 =0 x1)=1 xO)=-3

14. HaiiTu BO3MOXHYIO 3KCTpeMallb
15. PeminTh U301€pUMETPUUECKYIO 3a1auy
2
5y?
I(y) = }[(36(y')2 —)dx -2
X =2°
2 | y(7,) |

HccnenoBaTth Ha crabblil SKCTpeMyM
5

y(2) = 2¢



6.3. BaﬂHLHO-peﬁTHHFOBaH CHUCTEMaA OLICHUBAHUSA

Ta6muna 14.
Pacrnipenenenue 6aioB 1o BuAaM yd4eOHON pabOThI
Bua yuyeOHoi1 padoThl, 32 KOTOPYIO CTABATCS 0AJ1JIbI Bajibl
ITocemenne JeKUMOHHBIX 3AHATUHH 10
IucbemeHHBIH onpoc 30
JK3aMeH 30
IIpomMe:kyTouHasi aTTecTANUSA 30
UTOIoO 100
Tabnuna 15.
Pacrnipenienenne qONoNMHNUTENBHBIX O0AJIIIOB
JonosHuTeIbHBIE 0AJJIBI Banabt
(6a1bl, KOTOpPBIE MOTYT OBITH H00aBJeHbI 10 100)
Yuyactue B HUPC* 2
Yuactue B Onumnuajae* 2
AKTHBHOCTH HA Y4eOHBIX 3aHATHUAX™ 1
UTOIroO 5

MuHnumanbHOe KOJIMYECTBO OajIloB Uil JOMyCKa J0 MPOMEXKYTOUHOM aTTecTaluu
coctapisieT 40 0anioB IpU YCIOBUH BBIMIOJHEHUS BCEX BUJOB TEKYIIETO KOHTPOJIS.

BannpHas mkaina UTOrOBOM OIIEHKH Ha dK3aMecHE

Onenka Banabl
OT1angHo 85-100
Xopoiuo 65-84
Y10B1€TBOPUTEIHHO 40-64
HeynoBieTBopuTe/ILHO 0-39

7. MeToauveckne peKOMeHIAIHH sl 00YYAIOIIUXCS M0 OCBOCHH IO THCIIMITJIMHbI

Meroaudeckue pPEKOMEHIAIMA KO BCEM BHJAM ayAUTOPHBIX 3aHATHHA, a TakkKe
METOJMYCCKUE PEKOMEHJAIMU 0 OpPraHU3alMH CaMOCTOSITEIBHOW pabOThl, B TOM YHCIE IO
MOATOTOBKE K TEKYHIEMY KOHTPOJIK M MPOMEXKYTOYHON aTTecTallMd NpPEACTaBJICHbI B
MeTtouyeckix peKOMeHIAMu sl 00yJaromuXcsi 0 OCBOCHUIO TUCHMIUTUHBI «HTerpampHoe
ypaBHEHHUE U BapUALMOHHOE UCUHCIICHUEY.

8. YueOHO-MeTOIMYecKOe M HH(POPMALMOHHOE 00ecniedeHue U CHMILIHHbI
8.1. IlepedyeHb OCHOBHOI! U IOTIOTHUTENBHON YueOHOU JINTepaTyphl
OcHoBHasi IuTEpaTypa
1. BoukoB B.T. Unterpanbuble ypaBHeHus. Bapuanmonnoe wucumcienue. M.: KV,
2009 — 140 c.
2. bycnaes B.C. Bapuanmonnoe ucuucnenue. M.: U3n. Jlenunrpaackoro ynusepcureta, 2016
—280 c.
3. As6eneB H.®. dynkunonanbHo-1uphepeHanbHble ypaBHEHUS U BapUallHOHHBIE 3a/1a4H.
M.: HUII «PerynspHas u xaoTu4ecKasi JMHaMUKa», IHCTUTYT KOMIIBIOTEPHBIX
uccaegosanui, 2006 — 122 c.
Onwcronbil JI.3. Bapuanmonnoe ucuncnenue. - M.: Uzn-so JIKU, 2008.
Kpacnos M.JI., Makapenko I".1., Kucenes A.l1. BapuaunonHoe ucunciaenue. 3a1auu u
IpPUMEPHI ¢ MOJIPOOHBIMHU petieHusMu. - M.: auropuan YPCC, 2002.
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6. Bbarpos B. I'., benos B. B., 3amoposxssriii B. H., TpudonoB A. 0. DneMeHTBI COBpeMeHHOM
Matematudeckoi ¢pusuku. M3a. TITY, Tomck, 2004.

JdonmosiHuTe/IbHASA JIUTEPATYpPa
. Kpacnos M.II. MuTerpansubie ypaBHeHus. Beenenue B Teopuro. M.: Hayka, 1981.
2. Kaprames A.Il., PoxaectBenckuii b.JI. OObIkHOBEHHBIC qU(depeHIINATbHBIC ypaBHE
HUS ¥ BAPHALIMOHHOE UCUUCIICHHE.
3. OcHoBbl BapuanmoHHoro ucuncienns. M.: Hayka, 1980.
4. Tenppang .M., Domun C.B. Bapunanmonnoe ncuncinenue. — M.: ®uzmatiur., 1961

8.2. Ilepeuens pecypcoB HHYOPMAIIMOHHO-TEIEKOMMYHHUKAIMOHHOM cetn "VHTepHeT"
1 http://biblioclub.ru/index.php?page=book&id=234983

http://biblioclub.ru/index.php?page=book&id=222878>.

http://biblioclub.ru/index.php?page=book&id=264983

http://biblioclub.ru/index.php?page=book&id=272878>.

8.3. [lepedueHs MporpaMMHOTO 0OECIICYCHUS

Windows, MatLab
8.4. Ilepeuenb MHGOPMAITMOHHBIX CITPABOYHBIX CUCTEM
HE HMCIIOJIb3YETCS

8.5. Ilepeuens npodeccroHanbHBIX 0a3 TaHHBIX
Moodle

9. MarepuajibHO-TEXHHYECKO€E 00ecreyeHue TUCIIUIIHHbI
1. Ayautopus [u1sl IpoBeIeHUs JIEKIIMOHHBIX U MPAKTUYECKUX 3aHSATHIA.
2. KomnproTepHsIii Kitacc.
3. MynbTUMETMIHBINA TPOCKTOP.

10. OcoGeHHOCTH OCBOECHHS AUCUMILIMHBI VI HHBAJHU/I0B U JIML C OTPAHMYeHHBIMU
BO3MOKHOCTSIMU 310POBbSI

OOydenne OOy4aroOmMXCS C OrPaHUYEHHBIMH BO3MOXKHOCTSMHU  3/I0pPOBbS  MpHU
HEOOXOJIMMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJanTHpPOBaHHOW paboueld mporpaMmbl ¢
UCIOJIb30BAHMEM  CHEIHAIbHBIX METOJOB OOY4YeHHMS U JUAAKTHUYECKUX MaTepHalioB,
COCTaBIICHHBIX C YYE€TOM OCOOEHHOCTEH NCUXO(MU3UYECKOTO pPa3BUTHUS, HHIUBUIYATbHBIX
BO3MOXHOCTEH M COCTOSIHUSA 3/I0POBBS TAKUX 00ydaromuxcs (00yJaromerocs).

[Ipu omnpegenenuu GopMbl MPOBENEHUS 3aHATHH C O0OydYaIOUIUMCS-UHBATUIOM
YUUTBIBAIOTCS PEKOMEHJAINH, COAepKalluecs B WHANBUAYyAIbHONH MporpamMMe peaduiuTaiuu
WHBAJINJIa, OTHOCUTEILHO PEKOMEH/I0BAHHBIX YCIOBUI U BUIOB TPY/a.

[Ipu HeoOxomuMOCTH At OOYYAIOIIMXCS U3 YMCIIa UHBAIHUIOB U JIUIl C OTPAaHHYEHHBIMU
BO3MOHOCTSIMU 3/I0POBbSI CO3/IAIOTCSl CIIeLMalbHbIE pabodre MecTa ¢ y4eTOM HapyHIeHHBIX
(GYHKIHN 1 OTpaHUYECHUHN )KU3HEACITEIbHOCTH.

11. Bo03MO:KHOCTH TNPHMEHEHHS] JJIeKTPOHHOI0 OOy4YeHUS] M JAMCTAHIHOHHBIX
o0pa3oBaTe/IbHBIX TEXHOJIOTHIl

JlMcLUIUIMHA MOXKET pPEealM30BBIBATHCA C NPUMEHEHHEM OHIIEKTPOHHOTO OO0Yy4eHUs U
JMCTAaHIIMOHHBIX 00Pa30BaTENIbHBIX TEXHOJIOTHH.


http://biblioclub.ru/index.php?page=book&id=234983
http://biblioclub.ru/index.php?page=book&id=222878
http://biblioclub.ru/index.php?page=book&id=234983
http://biblioclub.ru/index.php?page=book&id=222878

PaccMOTpeHO U peKOMEHI0BaHO K MCIIOJIb30BaHUIO B yueOHOM Mporecce Ha 2022/2023

y4eOHbIN To]] 663 U3MEHEHU.
[Tpotokou 3acenanus kadeappl BHICIICH MATEMAaTUKU U TEOPETUICCKON MEXaHUKH

oT 15.06.2022 Nell



