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|. AHHOTALIUSA

1. Ilesanb u 3272491 JTUCHHILINHBI

Heabo 0CBOCHMS JUCIMIUIMHBI SIBISETCSA. O3HAKOMJICHHE CTYJIEHTOB C
OCHOBHBIMHU TIOHSITUSIMH TEOPUM HMHTETPAJbHBIX YpPAaBHECHUN W BapUAIIMOHHOTO
HUCUYUCJICHUS, METOJaMHU pEIICHUS HWHTETpaJIbHBIX ypaBHEHMM ©  3ajad
BapUAIIMOHHOTO UCYUCIICHUS.

[lepBass dYacTh Kypca TOCBSIIEHA OCHOBAaM TEOPHH BapUAMOHHOTO
WCYHCJICHHSI, B KOTOPOU JaeTcs omnpeseicHue (HyHKIMOHAIOB B HOPMHUPOBAHHBIX
MIPOCTPAHCTBAX, CHWJIBHOTO M CJa00T0 3KCTpEeMyMa, HCCICAyeTCS MPOCTEUIas
3a/1laya BapuaIlMOHHOTO MCYHCIICHUS, TOKA3bIBAIOTCS TEOPEMBI O HEOOXOAMMBIX U
JIOCTaTOYHBIX YCJIOBHUAX AKCTPEMYMOB, pacCMaTpUBAIOTCA 00O0OIIEHHUS 3adadyul C
3aKpeIUICHHBIMH ~ KOHIIaMM Ha  (yHKOHMOHAIBI  Oojiee  oOmero  BHIA,
paccMaTpHUBAIOTCS BapHAIIMOHHBIE 3371a4M C IMOBKHBIMHU TPAHUIIAMHU U 33/1a4d Ha
YCJIOBHBIN IKCTPEMYM.

Bo BTOpO# "yacTu Kypca HM3ydaroTCs JUHEHWHbIC WHTETpajbHbIC ypaBHEHUS
®penroibMa ¢ CHUMMETPUYHBIM SJIPOM, CBOWCTBA COOCTBEHHBIX (DYHKIUN U
cobcTBeHHBIX 3HadYeHui 3amauu lltypma-JInyBumis. M3ydaroTcs wMHTErpajibHBIC
ypaBHeHHsT DpearojibMa BTOPOrO pojia C BBIPOXKICHHBIM SIPOM, MHTETPaTbHBIC
ypaBHeHusi BomabpTeppa BTOporo pona. PaccMmarpuBaroTcs  MHTErpaibHbIC
ypaBHeHUsT DpenrobMa MepBoro pojia, METOIbI PeryJITpU3aIIHH.

3agavyaMu OCBOCHUS AUCITUIUIMHBI SBIISTIOTCS:

— O3HAKOMJICHHE C OCHOBHBIMH 3aJ]a4aMH BapHAIIMOHHOTO UCYUCIICHUS;
— HCclleJoBaHUE (PYHKIMOHAJTIA HA OSKCTPEMyM B paMKax I[OCTaBICHHOM

BapUAIIMOHHOM 3a]1a4H;

— OCBOEHHME METOJOB PEIICHUN MHTETPATIbHBIX YPAaBHEHUM.

2. MecTo AMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOI MPOrpaMmbl

Hucimnmaa  «HTerpanbHble  ypaBHEHUsS»  sBIseTcs  (DaKyJIbTaTUBHOM.
ConepxarenbHas 4acTh MPOU3BOJICTBEHHOM JEATEIbHOCTA OakanaBpa HalpaBjieHa Ha
HAy4HO-UCCIIEI0BATEIbCKYI0 U HAyYHO-UHHOBAMOHHYIO cdepy. B pamkax 3THx
HAIPaBJICHUM [HUCLUMIUIMHA MPEANOJaracT HM3y4eHHE METOJOB BapHAlMOHHOIO
VCYMCIICHUS] U UHTETPAJIbHBIX YPaBHEHUH.

JucumiuiiHa cienyer 3a OJUCLMIUIMHAMKU «MaremMaTH4ecKuil aHanus» u
«Iuddepenumanbuple ypaBHEHUS» U SBISIETCS BaXXHOW I MOCIEAYIOUIMX
0a30BbIX YUEOHBIX, a TAKXKE JUIsl CIELMATIBHBIX KypCcOB TakuX Kak «Teopernueckas
MEXaHUKa», «DJEKTPOAUHAMUKA», «Du3nKa KOHIECHCUPOBAHHOIO  COCTOSIHUS
BEILIECTBAY.

Ot cinymareneil TpeOyroTcs CleAyolue IpeaBapuTeNibHble 3HAHUS U
HaBbIKM M3 KypCcOB (YHKIIMOHAJIBHOTO aHaliM3a M JUHEHHON alreOphl: pelieHue
mudepeHInanbHbIX YpaBHEHUN BBICIIUX MOPSAKOB, IuddepeHinrpoBanue u
WHTETpUpOBaHWE (YHKIIMH OJHOM TEpeMEHHOM, CBOMCTBA OMPEACICHHBIX
WHTErPaJioB, BHIYMCIEHUE U CBOMCTBA YAaCTHBIX NMPOU3BOAHBIX U JudPepeHnanon
GyHKUIMI MHOTHMX TEPEMEHHBIX MEPBOTO U BHICHIMX TMOPSAKOB, ajareOpanyeckue
ornepalyy HaJ MaTpULIAMH, BBIYHUCIEHUE COOCTBEHHBIX YHUCENT U COOCTBEHHBIX



BEKTOPOB KBaJIpaTHBIX MAaTpPHIl, OOIIHWE CBOWCTBA JIMHEHHBIX MPOCTPAHCTB H
JIMHEWHBIX ONEPATOPOB.

3. O0beM AUCHMILIMHBI. 3 3a4eTHBIX eauaul, 108 akageMHUUeCcKHX 4YacoB, B TOM
yMcJie KOHTaKTHasi padora: jekiuu 34 dYaca, IpakTHdeckue 3aHsaThs 34 daca,
camocTosiTe/ibHast padora: 40 yac.

4. Tlnanupyemble pe3y/bTaTbl OO0y4YeHHs] MO IMCHHUILIMHE, COOTHECEHHbIE C
IUIAHMPYEMBbIMH Pe3yJIbTATAMM OCBOCHHSI 00pa30BaTe/bHOM NPOrPaMMBbI

[Tnanupyemble pe3ybTaThl OCBOCHHS
00pa3oBaTeIHHOM MPOrPAMMBI [Tnannpyemble pe3yabTaThl 00yUSHHUS 10 AUCIUIUIAHE
(bopmupyembie KOMITETSHITHH )

VK-1.1. Arammsupyer 3aa4y, BbIACTsAA ee 0a30BbIe
COCTaBJISFOLIHE

YK-1.2. Onpenensiet, MHTEPIPETUPYET U PAHKUPYET
WHPOPMAIHIO, TPEOYEMYFO ISl PEIICHUS
TIOCTABJICHHOM 331a4uu

VYK-1.5. PaccmarpuBaer u npeiiaraet BO3MOKHbIE
BapUaHTHI PEIICHHs TIOCTABICHHOM 33/1a4H, OLICHUBAs
UX JIOCTOMHCTBA ¥ HEJJOCTATKU

YK-1. CriocobeH OCyIIeCTBISTh MOUCK,
KPUTHYECKUN aHAJIM3 U CUHTE3
nH(pOpMaIUH, TPUMEHSATh CUCTEMHBIN
TIOJTXO/T JTSl PEIIICHMS IOCTABJICHHBIX 33149

5. ®opMa NPOMeKYTOUYHO ATTeCTAIIMU H CeMeCTP MPOXO0KIeHHsI
3auer

6. SI3bIKk npenoxaBaHus
PYCCKUH.



II. Conep:kanne IUCHMIUIMHBI, CTPYKTYPHMPOBAaHHOE MO TeMaM C YKa3aHUeM
OTBEIEHHOT0 HA HHUX KOJHYECTBA AKAJAEMUYECKHX YaCOB M BWIOB Y4eOHBIX

3aHATHHA
KonrakTHas
pabora (uac.) =
—~ T
: 2 5 &
Y4eOHast mporpaMMa—HanMEHOBAHUE Pa3/IelIOB U TEM \Z/ = § = % =
5 |2 |EE | 58
2 |2 |28 | £%
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Beenenue. OcHOBHBIE MOHATHA. 3a/1a4u, IPUBOAIME K | 5 2 2 2
WHTETPAITHHBIM YPaBHCHUSIM.
Vpasuenune Boasreppa | u ll-oro poxa. 9 2 2 4
VYpauenne ®penronsma | u ll-oro poxa. 10 2 2 4
CoOCcTBeHHBIC 3HAYCHHS M COOCTBEHHBIE (YHKIIMH 6 2 2 2
OJHOPOJIHOTO YpaBHEHUsI Ppearosibma.
WNuterpanbabie peodbpazoBanus Jlammaca u Oypeoe. 9 2 2 6
Ipomedsxcymounoe ammecmayuouHoe 3ansamue 2
OcCHOBHBIE MTOHSTHUS BAPUAIIMOHHOTO UCUUCIICHUSI. 6 2 2 2
VYpaBuenue Oinepa. Jkctpemann. OCHOBHBIE Cllydau 9 4 2 2
MHTETPUPYEMOCTH YpaBHEHHs Dilsiepa
HeoOxonuMble  ycloBHS 3KCTpeMyMa. YpaBHEHHE 8 2 2 4
Oilnepa.
OyHKIMOHABI, COJEpPKAlIUe MPOW3BOAHBIE mopsaka | 11 2 4 6
Bbllle  l-oro.  DyHKUMOHANBI,  3aBUCSAIIME  OT
HECKOJIBKUX (PYHKITHIA.
MHoroMepHbIe BapraIlMOHHBIC 3a1a4H. 9 2 2 5
JlocTaTouHble yCIOBUS dKCTpeMyMa (yHKIIMOHANA. 7 2 2 4
3amaya ¢ TMOABWKHBIMH  TPaHUIIAMH. Y CIIOBHE 8 4 4 4
TPAHCBEPCATLHOCTH.
Bapuanuonssie 3a1a4uu Ha YCIOBHBIN 3KCTPEMYM 9 6 2 6
IIpomedsxcymounoe ammecmayuouroe 3ansamue 2 2
UTOro: | 108 | 34 34 40
I11. O6pa3oBare/ibHbIE TEXHOJIOTHH
VYyeOHnast mporpamma —
HanMCHOBAHUC pa3JCJIOB U BI/I,Z[ 3aHATUA OGpﬂSOBaTCJIBHBIC TEXHOJIOTUU

TEM

Baeaenne. OcHOBHBIE
MOHATHS. 3a1a49H,

MPUBOJSIIUE K Jlexuus, npakTuyeckoe
WHTETPAIbHBIM YPABHEHUSIM.

Jlexyus (mpaduyuonnas,
nPOOIEeMHAsL, IeKYUS-6U3YATUZAYUSL)
Huckyccuonnvie mexnonozuu
Hucmanyuonnvle 0b6pazosamenvHule
MeXHON02UU




VYpasuenue Boabreppa | u |-
oro poja.

Jlekuus, mpakTUu4ecKkoe

Jlexyus (mpaduyuonnas,
nPoONeMHAsL, NEKYUSL-BU3YANUZAUUL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvHole
MEXHON02UU

VYpasuenue @pearonpma | u
I1-oro pona.

.HCKI_[I/ISI, IMPAKTHUYCCKOC

Jexyus (mpaouyuonuas,
nPoOIEeMHAsL, IeKYUS-8U3YATUZAYUS)
Huckyccuonuvie mexnonocuu
Hucmanyuonnvle obpazosamenvHhbie
MEXHON02UU

CoOcTBeHHbIE 3HaYEHUS U
coOcTBeHHBIE (PYHKITUN
OJTHOPO/HOTO YpaBHEHUS

Jlekuus, mpakTU4ecKkoe

Jlexyusa (mpaouyuonuas,
nPoONeMHAsL, NEKYUS-BU3YATUZAUUSL)
Juckyccuonnvie mexnonozuu

Openronbma. Jucmanyuonnsie oopazosamenvhoie
MexXHOoN02UU
WuTerpanbubie Jlexyus (mpaouyuonnas,

npeoOpaszoBanus Jlamiaca u
dypse.

.HCKI_[I/ISI, MMPAKTUYICCKOC

nPOOIEeMHAsL, IeKYUS-8U3YATUZAYUSL)
Juckyccuonnvie mexnonozuu
Jucmanyuonnvie obpazosamenvHule
MexXHoN02UU

OCHOBHEIE TTOHATHSA
BapHAIIMOHHOI'O HCUHCIICHHUS.

Jlexuus, npakTudeckoe

Jlexyusa (mpaouyuonuas,
nPoOOIEeMHAsL, IeKYUS-8U3Y AU AYUS)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MEeXHON02UU

VYpaBHeHue Ditnepa.
Oxcrpemaiin. OCHOBHbBIE
CIly4al UHTETPUPYEMOCTHU
ypaBHeHHUs Diliiepa

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jexyus (mpaouyuonuas,
nPOOIEeMHAsL, IeKYUS-8U3YATUZAYUS)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHule
MEXHON02UU

HeoOxonumeie ycrnoBust
IKCTpeMyMa. Y paBHEHUE
Diinepa.

Jlekuus, mpakTU4ecKoe

Jlexyusa (mpaouyuonuas,
nPOGIEeMHAsL, IeKYUSA-8U3Y AU AYUS)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHole
MEXHON02UU

@DyHKIMOHABI, COepXKAaIe
MIPOU3BO/IHBIC TIOPSI/IKA BBIIIE
1-oro. dyHKIMOHABL,
3aBHCSIINE OT HECKOIBKUX
(GYHKIMH.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyus (mpaouyuonnas,
nPoONEMHAsL, NEKYUSL-BU3YANUZAYU)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie oopazosamenvhvie
MEeXHON02UU

MHoromepHsbIe
BAPUALIMOHHBIE 3a1a4H.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyus (mpaduyuonnas,
nPoONEMHAsL, NEKYUSL-BU3YANUZAYUL)
Juckyccuonuvie mexnonocuu
Jlucmanyuonnvie oopazosamenvhvie
MexHoN02UU

JlocTato4yHble yCIOBUS
SKCTpeMyMa (YHKIIHOHATIA.

Jlexuus, npakTudeckoe

Jexyus (mpaouyuonuas,
nPoOIeMHAS, IeKYUS-8U3YATUIAYUS)
Huckyccuonnvie mexnonocuu
Hucmanyuonnvie obpazosameinvHule
MEXHON02UU




3amaya ¢ MOABMKHBIMUA
rpaHullamMu. Y CJIOBUE
TPaHCBEPCAIBHOCTH.

Jlekuus, mpakTUu4ecKkoe

Jlexyus (mpaduyuonnas,
nPoONeMHAsL, NEKYUSL-BU3YANUZAUUL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvHole
MEXHON02UU

BapunanuonHssle 3a1aum Ha
YCIIOBHBIN DKCTPEMYM

.HCKI_[I/ISI, IMPAKTHUYCCKOC

Jexyus (mpaouyuonuas,
nPoOIEeMHAsL, IeKYUS-8U3YATUZAYUS)
Huckyccuonuvie mexnonocuu
Jucmanyuonnvie obpazosamenvHble
MEXHON02UU




IV. OueHouHble MaTepuaJIbI 1JIs1 MPOBEIEHUs TeKYIIeil U MPOMEe:KYTOYHOM
aTrecTauuu

BOHpOCbI JJIA 3a4eTa:

1. ®yHKIMOHANBI B IMHEHHOM MPOCTPAHCTBE.

no

OcHOBHBIE NOHATHS BapUALIMOHHOTO UCUYHUCIIeHUs. Bapuanus u ee cBoCTBa.

3. HeoOxomumbie ycnmoBusi SKCTpemyMma. YpaBHeHue DOiinepa. I[Ipocreiimme
Cllydau UHTETPUPYEMOCTH ypaBHEHHs Junepa. [Ipumepsi.

4. HeobxomuMmble yCIOBHS SKCTpeMyMma ais (yHKIMOHANA, 3aBHUCAIIETO OT
HECKOJBKHUX (DYHKIIUM.

5. HeoOGxomumbie ycloBUsS OSKCTpeMyMa Jjsi  (YHKIMOHANIA, COAEPKaIIEro
MIPOU3BO/IHBIE BBICIIUX MOPSIIKOB.

6. Ilosne sxcTpeMarneil. YciioBUS BO3MOKHOCTH BKJIFOUEHUS! SKCTPEMalIM B MOJIE
JKCTpEMAJIEHN

7. HeobxoauMeble U JOCTATOUYHOE YCIOBUE AKCTpeMyMa (pyHKIIMOHAJIA.

8. Bapumammonnbele 3amauM ¢ TOJIBWKHBIMUA KOHIamu. [loctaHoBka 3amadn.
VYcnoBue TpaHCBEPCATBHOCTH. TpaHCBEPCATBHOCTh U OPTONOHAIIBHOCTD.

9. BapuanuonHble 3aJaud Ha YCJIOBHBIM 3KcTpeMyM. M3omepumerpuueckas
3a/1ayqa.

10.UnuTerpansubie ypaBuenus. Kinaccudukanus 1.Y.

11.WuTerpansHble ypaBHeHue BoabTeppa.

12 .VaTerpansubie ypaBHeHHEe Ppearoiapma 2-ro poaa.

13.HuTerpansubie mpeodpazoBanus Oypee u Jlamnaca.

14 Uurerpanbubie ypaBuenue @pearonbma 1-ro pona.

[TPUMEP 3AJIAHHMA:

1 BapuanT

1. Haiitn skctpemanu B 3aa4ax co CBOOOAHBIMU KOHIIAMH:

2
Viy] =f (vy! — x?y/?) dx

2. Iloctpouts ¢pynkumio I'puna:
y'=109, y(-1)=y(1)=0, -1=<x<I

3 Ompenenuts CcOOCTBeHHBIC (YHKIMH ¥ COOCTBCHHBIE 3HAYCHHUS WHTETPATBHOTO
YpaBHEHUS:

T

y(x) = Af (s(x—1)+x(s—1)) y(s)ds
0

4. TlocTpoHTh PE30JBbBEHTY TSI CICAYIOIIUX SIAEP:
K(x,s)=xe°, a=-1, b=1

5. IlocTpouTh pe30bBEHTY MHTErPaJIbHOrO ypaBHEeHUsi BoapTeppa 2-0ro pojia M HaWTH €ro




pemenue mpu A=1:

X
y(x) = AJ. e~y (s)ds + xe*’/?
0

HIxana oyenusanua: MakcumanbHasi BO3MOKHas OIICHKA 3@ MOJYJIb COCTaBIISIET
50 6aymmoB. OHa CKkIaabpIBaeTCS U3 OLICHKU YPOBHS 3HaHWM (Makcumym 20 6ayion),
yMeHu# (MakcumyM 15 6aymioB) u BiageHui (MakcumMyMm 15 O6aiiioB).

1. TunoBbIe KOHTPOJIbHBbIE 3agaHus MJIA NPOBEPKHU YPOBHS
cOpMHUPOBAHHOCTH KOMIIETEHIIHUIA.

Tunosnie KOHTPOJIbHBIC 32 1aHUA

Bapuanm 1:
Nel
Haiitu 3K0TpeManLHHe KpuBBIEe (DYHKITHOHATA:

ILy(x)]= j L+y2()dx, npu  yerosusx y(%o) = Yo, Y(%4) = V1.

Ne2 HaliTH 3KCTpeMabHYI0 KPUBYIO, COOTBETCTBYIONIYH) MHHUMAIBHOH IUIOMIAN TTOBEPXHOCTH
BparieHus (puc.l).

T
N
A ey x5
[ i —
™
L
/

o

N b

Puc.1

SLy()T = 2 [ y(L+ Y2 ()

X1

Bapuanm 2

Nel Haiitu skcTpemanu cienyrouero ¢pyHKIHOHAIA

1

f(x) =J‘(x2 + 28 + @)dt ,
0
Y/IOBJIETBOPSIIOLIKE YCIOBHAM: x(0) =0, x(1) = sh1, &0) =0, &1) =e -
Ne2. Haiitu kpatuaiimiee

paccrosiaue ot T.A(1,1) 10 snmmnca 4x%+9y?=36

Bapuanm 3

Nel Haiitu Bapuanuio GyHKIIMmoHa a
Y
Viyl = f y/ cosydx
0

Ne2 Haiitn skcTpemMany B BapHAIlMOHHOW 3ajladye, WCIOJB3Yys YacTHBIE CIydYad WHTETPUPYEMOCTH
ypaBHEHUS Diinepa:

=[fo+Ddx, =2, y@)=0




Bapuanm 4
Nel TIlomyuuTh ypaBHEHHS KOJIeOAHWH CTPYHBI, CUWTAs, YTO IUIOTHOCTH ITOTCHITMANBHAN DHEPTHU

QJICMCHTA CTPYHBI IPOMIOPLHUOHAIbHA €0 OTHOCUTCIIBHOMY YIJIMHCHUIO.

Ne2 HccnenmoBath Ha JKCTpeMyM (YHKIIMOHAJIBI B 3aJade C 3aKpEIUICHHBIMUA KOHIAMH (HAWTH
SKCTPEMaJH U MIPOBEPHUTH JOCTATOYHBIE YCIOBHUS KAKUM-JINOO CIIOCOO0M):

1
Viy] = f (ey/?) dx
0
Y(0)=0, y(1)=In4

Bapuanm 5

Nel Cpenu Bcex KpuBbIX, coeaunsitomux Touku (-1, chl) u (1, chl), ompeaenuts Ty, KOTOpas NpHU
BpalieHnu BOKpYr ocu Ox 00pa3yeT MOBEpXHOCTh HAMMEHbILEH MIOIAAH.
Ne2 Toctpouts pe30IbBEHTY HHTETPABHOTO YpaBHEHUS BombTeppa 2-0ro poja 1 HailTH ero

pereHue npu A=1:

X
y(x) = lf e~y (s)ds + xe*’/?
0

Bapuanm 6

Nel ITocTpouTh PE30ABBEHTY IS CAEAYIOIINX SIEP:
K(x,s)=xe®, a=-1, b=1
Ne2 [IpoBepHTh BBHIIOIHUMOCTb YCIIOBUS SIK0OU:

Viyl = [}, (12xy + ¥/ +x®) dx, y(-1)=-2, y(1)=0

V. Y4eOHo-MeTOonn4Yeckoe U HH(POPMAIIMOHHOE o0ecTieYeHne TUCIMIIIMHBI

a) OcHOBHas IUTEpaTypa:

1. BacunwseBa A. b. IaTerpanbabie ypaBHEeHUS [DJIEKTPOHHBINA pecypc]: yued. —
CIIo.: JlaHb, 20009. — 160 C. —  Pexum  goctyna:
https://e.lanbook.com/book/42.

2. Ilerpymko U. M. Kypc Bbicuieit matemaTuku. MHTerpanbHOE HCUMCICHUE.
ODYHKIIMM  HECKOJIbKUX TiepeMeHHbIX. JludbdepeHuuanbupie ypaBHEHUS.
Jlekniuu u TmpakTHKyM [DIeKTpoHHBIM pecypc] : yueb. mocobme. — CIIO.:
Jlanb, 2008. — 608 c. — Pexxum noctyna: https://e.lanbook.com/book/306.

3. HemumoBuu b.II. Uucnennsie meroapl aHammza. [Ipubmmxenune QyHKIMIA,
muddepeHuranbHble ¥ HHTETrpajlibHbIE ypaBHEHUS [DJIEKTPOHHBIA pecypc]:
yue0. mocooue. — CII6.: Jlawp, 2010. — 400 c. — Pexum pgocryna:
https://e.lanbook.com/book/537.

0) JlomonHuTeNMpHas IUTEpaTypa:

1. Xennep B. K. OObikHOBeHHBIE auddepeHIuaibHble  ypaBHECHHS,
BapHaIMOHHOE UCYMCIICHHE, OCHOBBI CITCITUATBHBIX (DYHKITUH U WHTETPATBHBIX
ypaBHEHUH [DIEeKTpOHHBIA pecypc]: yueb. mocobue. — Cankt-IleTepOypr :
Jlanb, 2017. — 320 c. — Pexum pocrymna: https://e.lanbook.com/book/96873.


https://e.lanbook.com/book/42
https://e.lanbook.com/book/306
https://e.lanbook.com/book/537
https://e.lanbook.com/book/96873

2. PsaGenbkuii B. C. BBeneHue B BBIUHCIUTEIBHYIO MaTeMaTHKy. - M.:
Ouzmarnut, 2008. - 285 c¢. - [DOnektpoHHBI pecypc]. — Pexum
nocryna: http://biblioclub.ru/index.php?page=book&id=68380

3. Honsgaun, A.J[. CripaBOYHHK 1O MHTETPATBHBIM ypaBHEHUSM [DIEKTPOHHBIN
pecypc] : copas. / A.Jl. IlonsamH, A.B. MamkupoB. — DJICKTPOH. JaH. —
MockBa : ®wusmariaut, 2003. — 608 c¢. — PexuMm jgoctymna:
https://e.lanbook.com/book/2278

IlepeyeHr  pecypcoB HH(OPMAIHOHHO-TEJIEKOMMYHHKAIIHOHHOI CeTH

«HTEepHEeT», HEOOXOTUMBIX /IS 0CBOSHHSI TUCIUILTHHbI

1) Hayunas ouoyimotexa TBI'Y — http://library.tversu.ru;

2) DnexTpoHHO-OMOJIMOoTeYHas cucTeMa Znanium.com — http://znanium.com/

3) Duexrponnas 6udmiorexa FOPAUT — https://biblio-online.ru/

4) DnextpoHHo-OnOmmoTeunas cuctema IPRbooks — http://www.iprbookshop.ru/

5) DneKTpOHHO-OMOIMOTEUHAS cucremMa U3/1aTeIbCTBA «Jlaap» —
https://lanbook.com/

6) DnexrponHo-OmbImMoTeunas cuctema BOOK.ru — https://www.book.ru/

7) Hayunas snektponHast oubiauoreka eLibrary.ru: https://elibrary.ru/ ;

8) Undopmannonnas cucrema «EauHOEe OKHO J0CTynma K 0Opa30BaTEe/IbHBIM
pecypcam» — http://window.edu.ru.

V1. MeToanyecKue MaTepHaJIbl JJIsi 00y4AIOIIUXCSI 110 OCBOEHHIO THCIMILIHHBI
3aHATHS TPENCTABISIIOT COOOW JIEKIMHM M TMpakTHyeckue 3aHatusa. Kypc nexumii
HaMpaBJiCH HAa O3HAKOMJICHHE C COOTBETCTBYIOIIMM MaTeMaTHUYECKUM aIapaToM
WHTCTPATGHBIX ~ YPaBHEHWM, BapUAIMOHHOTO WCYHMCICHUS U (DOpMUpOBaHUE
TEOPETUUECKUX OCHOB U3y4aeMOW TUCITUTLIAHBL.
[IpakTuueckue 3aHATHS TPU3BaHbI CPOPMUPOBATH Y CTYACHTOB HABBIKA W YMEHUS,
HAMpaBJICHHbIC HA aHAIM3 M KJIACCH(PUKAIMIO WHTErPabHBIX YpaBHEHWH W 3aj1ad4
BapUAIIMOHHOTO MCYHUCIICHHUS, METOJIOB X pelieHus. Ha mpakTudeckux 3aHATHSIX MPH
BBITIOJIHEHUU TIOCTABJICHHBIX 3a7ad4 (POPMHUPYETCS YMEHHE JIOTUYECKH MBICIHUTh U
CIIOCOOHOCTh K CAMOCTOSITEIbHOMY MPHOOPETEHUIO HOBBIX 3HAHWI B COOTBETCTBHUH C
po¢eCCHOHATTBHBIMUA TOTPEOHOCTSIMUA M UHTEPECAMHU.

IIpumMepsl NpakTHYECKUX 32124
1. Haiitu sxcTpeManu B 3ajja4ax co CBOOOJHBIMU KOHIIAMMU:

A VIy] = [y — x2y/?) dx
B) Viyl= [y - yy/ +xy/*) dx

2. Onpenenutb  cOOCTBEHHbIE  (YHKIIMM UM COOCTBEHHbIE  3HAYCHHUS
UHTETPAIIbHOTO YpaBHEHUS

y(x) = /1[ (s(x—1)+x(s—1)) y(s)ds
0

3. [TocTpouTts pe30JBBEHTY IS CIEAYIOLIUX SIEP:


http://biblioclub.ru/index.php?page=book&id=68380
https://e.lanbook.com/book/2278
http://library.tversu.ru/
http://znanium.com/
https://biblio-online.ru/
http://www.iprbookshop.ru/
https://lanbook.com/
https://www.book.ru/
https://elibrary.ru/
http://window.edu.ru/

4.

A) K(x,8)=xe%, a=-1,
B) K(x,s)=xs, a=-1, b=1

[BEN
o
I
[ERN

ITocTpouTh pe30IBBEHTY MHTEIPAIBHOTO YpaBHEHUs Bombreppa 2-oro pona

U HalTH ero peiieHue npu A=1:

A) y(x) = 1 [} e"®y(s)ds + xe*"/2
B) y(x) = A[; a*y(s)ds + (ae)*

Haintn Bapnaumo
A)V]y f (xy + y/?)dx
B) V[y ] = fo y/cosydx

Haiitn skcTpeMasii B BapHAallMOHHOW 3ajaye, HWCIIOJb3Yysl YacTHBIE Cilydau
MHTErPUPYEMOCTH YpaBHEHUS Diliiepa:

A Vly ]—f (e +xy/) dx y(0)=0 y(2)=4
B) VIyl= [y v +3 Lydx, y(0)=-2, y(4)=0

[IpoBepUTH BBHIOITHUMOCTD YCIOBHS SIKOOU:

= [1 (12xy + y/2 + x®) dx, y(-1)=-2, y(1)=0

Hcnonb3ys ycnosue Jlexxanapa, uccieoBaTh Ha SKCTpeMyM (DYHKIIMOHAI:
1
yl = [, = 2y/) dx, y(0)=0, y(1)=2
Haiitu sxctpemanu cineayromux (yHKIIMOHATIOB:
/2 2 )
f(x)= J. (—+e_t)8erx—+ 2tX)&I—tJdt,
1. 2 2
0
x(0)=1, x(m/2)=e™2.
/4 é
f(x)= J. [—+(2t2 ~1)8e (t-2)x° + P08 2tdet,
2 2
0
x(0)=1, x(n/4)=-n/8.
T 3t +16)x2
I — + Xeost+ +t3%84+ 1 (dt,
3. 2
0
x(0)=0, x(m)=sh4n.

10. Haiitu sxcTpemanu (pyHKITMOHAIOB BHIA:

A VIy, 2] = [} @2xy —y/2 + 2 dx, y(1)=0, y(-1)=2,2(1)=1, 2(-1)=-1



B)V[y,z fl/ (y/? = 2yzNdx y(1/2)=2, vy(1)=1, z(1/2)=15, z(1)=1

11. HaﬁTI/I BKCTpeMaJ'H/I (G yHKITMOHAIOB BU/IA:
A)V = [/ +y? - 2yx®)dx
B) V]y f 2(y//? = 2y/% + y2 — 2ysinx)dx

12. UccnenoBarh (yHKIIMOHAI HA SKCTPEMYM:

A)V[y]=ffj—;dx, y()=1, y(2)=4
B) VIyl = [°,¥/(1 + x?y/)dx, y1)=1,  y(2)=4

13. HailiTn xapakTepuCTHYECKUE YHCIIa U COOCTBEHHbIE (DYHKIIMH MHTETPATHHOTO
YpaBHEHHS:
o(X)-A] sin? (x)(t) dt =0
14. CocraBuTth ypaBHeHue BonbTeppa, cooTBeTcTBYIO1IEE 3aaaue Komm:
y"+xy +y=0;y(0) =1; y/(0) =1

Bomnpocel AJ1s1 caMOCTOATEILHOTO H3YYEeHHUS

1. OyHKMoOHANBI B JUHEWHOM  TPOCTPAHCTBE.  BIW30CTh  KPUBBIX.
HenpeprsiBHOCTD PyHKIIMOHATA.

2. OcHOBHBIE TIOHATHUS BapUAIIMOHHOTO UCYHCIEeHUs. Bapuanus u ee cBOHCTBa.

VYpaBuenue Oiunepa. Ilpocrelimme ciaydam HWHTETPUPYEMOCTH YpPaBHEHMS

Oitnepa. [Ipumepsl.

M HBapraHTHOCTh ypaBHEHUS Dujepa.

[Tose skcTpemanei

JlocTaTOuHOE yCIIOBUE 3KCTpeMyMa (PyHKIIMOHAIA.

VYcnoBHbIN 3kcTpemMyM. 3anaya Jlarpanxka.

N3onepuMeTpruiecKue 3a1aum.

. YpasHenue BonbTeppa.

10 Heonnoponnoe ypaBuenne ®@penronbpma 2-ro poja.

11.YpaBHenue @penrosibMa ¢ BEIPOKIACHHBIMU SIAPAMU

12.CoGcTBeHHBIE (PYHKIIMM U COOCTBEHHBIE 3HAYEHHS OJHOPOIHOTO YpaBHEHUS
®pearonapma.

13.Teopembr dpearonbma.

14.Pe3onbpBeHTa. Pemenne ypaBHEHH ¢ TOMOIIbIO PE30JIbBEHTHI.

15.Pemenue ypaBHenuit @pearosibma ¢ MOMOIIbIO onpeaenuTeneid dpearoibma.

16.UHTerpansHoe ypaBHeHne Abels u ero 0000IIeHus.

17 .Tlpumenenue npeoOpazoBanusi Pypbe K PEHICHUIO HEKOTOPBIX HHTErPajIbHBIX
YPaBHEHUM.

18.Ilpumenenne  mnpeoOpazoBanusi Jlanmaca K pemIEHHIO  HEKOTOPBIX
MHTErPAJIbHBIX YPABHEHUM.

19.1lpumenenne npeoOpa3zoBaHUS MemnrHa K  pPEIIEHUIO  HEKOTOPBIX
UHTErpaJbHbIX YPAaBHEHUH.

w
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20.Meton perynspuzanuu A.H. TuxoHosa.

VIl. MarepuajibHO-TeXHUYeCKasA 0a3a, HeoOXoauMmasi JJisl OCyIEeCTBJIEHUSI
00pa3oBaTeJILHOT0 MpoLecca Mo AUCHUTLIHHE

IlepeyeHb JMIIEH3MOHHOTO

HaumeHoBaHue OcCHalIEHHOCTH CeNUAJbHBIX MPOrPAMMHOI0 00ecTieYeHmsl.
CHenraJbHbIX* MOMeIlleHU ¥ oOMelleHUi 1J1s1 PexBu3uthI
noMeIeHui CaMoOCTOSITeIbHOI padoThl NOATBEPKAAI0IIEro
AOKYMEHTAa
VYueOnas aymuropust | 1. Kommekr yueOHOM MmeOenu nHa 25 | Adobe Acrobat Reader DC —
MOCAI0YHBIX MECT. OecriaTHO

Ne 2025 (170002
TBepckas o0, T.
TBepb, CanoBbIit

nep., 1. 35)

2. DxpaH HacTeHHbIH 153x203
3. IlepeHOCHO# KOMILIEKT
MYJIbTUMEIUNHON TEXHUKH.

Microsoft Windows 10
Enterprise - Akt npuema-
nepeaaun Ne 369 ot 21 urons
2017

Kaspersky Endpoint Security
10 it Windows — AKT Ha
nepenauy npas Ne2129 or 25
OoKTs0ps 2016 T.

Google Chrome — 6ecrutatHo
MS Office 365 pro plus -
AKT npuema-nepenayu Ne
369 ot 21 urons 2017

VIIl. Cenenusi 00 00HOBJIEHHH padoyeii MPorpaMMbl TUCIUILIHHBI

Nerr.. | OOHOBNEHHBIH paznen padoueit
IPOTpaMMbl JUCIUIUIUHBI U3MEHEHUH

Omnurcanue BHECEHHBIX PexBU3UTEHI AOKYMCHTA,

YTBECPAUBUICTO
HN3MCHCHHUA




