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|. AHHOTALIUSA

1. Ilesanb u 3272491 JTUCHHILINHBI

Ieablo 0CBOCHMS JUCIMIUIMHBI SIBISIETCSA. O3HAKOMJICHHE CTYJEHTOB C
OCHOBHBIMHU TIOHSITUSIMH TEOPUM HMHTETPAJbHBIX YpPAaBHECHUN W BapUAIIMOHHOTO
HUCUYUCJICHUS, METOJaMHU pEIICHUS HWHTETpaJIbHBIX ypaBHEHMM ©  3ajad
BapUAIIMOHHOTO UCYUCIICHUS.

[lepBass dwacTh Kypca TOCBSIIEHAa OCHOBAaM TEOPHH BapHUAIIMOHHOTO
WCYHCJICHHSI, B KOTOPOU JaeTcs onpeseneHrne (GyHKIIMOHATIOB B HOPMHUPOBAHHBIX
MIPOCTPAHCTBAX, CHWJIBHOTO M CJa00T0 3KCTpEeMyMa, HCCICAyeTCS MPOCTEUIas
3a/1laya BapuaIlMOHHOTO MCYHCIICHUS, TOKA3bIBAIOTCS TEOPEMBI O HEOOXOAMMBIX U
JIOCTaTOYHBIX YCJIOBHUAX AKCTPEMYMOB, pacCMaTpHUBAIOTCS OOOOIICHHUS 3a7ayd C
3aKpeIUICHHBIMA ~ KOHIIaMH 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 (DYHKIIMI U
cobcTBeHHBIX 3HadYeHui 3amauu lltypma-JInyBumis. M3ydaroTcs wMHTErpajibHBIC
ypaBHeHHsT DpearojibMa BTOPOrO pojia C BBIPOXKICHHBIM SIPOM, MHTETPaTbHBIC
ypaBHeHHs BonbTeppa BToporo poaa. PaccmaTpuBaroTcs HHTErpaJIbHBIC YPaBHEHHUS
®penroibMa MepBOTO POJIA, METOIBI PETYJIIPU3AIIHAH.

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  ypaBHEHUs»  sBIsieTcss  (DaKyJIbTaTHBHOM.
ConepxarenbHas 4acTh MPOU3BOJICTBEHHOM JEATEIbHOCTA OakanaBpa HalpaBjieHa Ha
HAy4HO-UCCIIEI0BATEIbCKYI0 U HAy4YHO-MHHOBALMOHHYIO 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 MAaTpHIl, OOIIHWE CBOWCTBA JIMHEHHBIX MPOCTPAHCTB H
JIMHEWHBIX ONEPATOPOB.

3. O0beM aucHUIUIMHBL. 3 3a4eTHBIX eaunui, 108 akageMHUYecKHX 4acoB, B TOM
yMcJie KOHTaKTHasi padora: jekiuu 34 dYaca, npakTHdeckue 3aHsathsd 34 daca,
camocTosiTe/ibHast padora: 40 yac.

4. Tlnanupyemble pe3y/bTaTbl OO0y4YeHHs] MO IMCHHUILIMHE, COOTHECEHHbIE C
IUIAHMPYEMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa30BaTe/bHOMH NPOrPaMMBbI

[Tnanupyemble pe3ysbTaThl OCBOCHUS
00pa3oBaTeabHON MPOrPaMMbI [Tnanupyemble pe3yabTaThl 00yUSHHUS 10 JUCIUIIINHE
(popmupyembie KOMITETSHITUH )

YK-1.1. AHaimm3upyeT 3a1a4y, BbIACTSS ee 0a30BbIe
COCTaBJISIIOLLIE

VYK-1.2. Onpenensiet, MHTEPIPETUPYET U PAHKUPYET
uHpopMaluio, TpeOyeMyro I PeIICHHUs
MOCTaBJIEHHOH 3a7a4u

VK-1.5. PaccmarpuBaer 1 npeasiaraeT BO3MOXKHBIE
BapUAHTHI PEIICHHs TIOCTABICHHOM 3a/1a4H, OLIEHUBAs
UX JIOCTOMHCTBA M HEZIOCTATKU

VYK-1. CnocobeH oCyIIecTBIATh OUCK,
KPUTHYECKUH aHAJIM3 U CUHTE3
uH(popMaIyy, TPUMEHATh CUCTEMHBIIN
MO/IXOJT JUTSl PELICHHST TIOCTABICHHBIX 32,144

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

3aHATHI
KonrakTHas
pabora (uac.) =
- T~
: s | BE
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BBenenne. OcHOBHbIE IOHATHS. 3a7auu, IpUBOAAIIME K | 5 2 2 2
WHTETPATbHBIM YPABHCHHSIM.
Vpasuenne Boasreppa | u ll-oro pona. 9 2 2 4
VYpasuenne @penronsma | u ll-oro posa. 10 2 2 4
CoOcTBeHHBIC 3HAUCHHS H COOCTBEHHBIE (DYHKIIUH 6 2 2 2
OJIHOPOJHOIO YpaBHeHHsI Ppearospma.
Nurerpanbabie npeodbpazoBanus Jlammaca u Oypee. 9 2 2 6
IIpomesicymounoe ammecmayuonHoe 3aHamue 2
OcHOBHbBIE TTOHATHS BAPUAIIMOHHOTO UCUUCIICHUS. 6 2 2 2
VYpaBuenue Oiinepa. Dkctpemand. OCHOBHBIE Clly4au 9 4 2 2
WHTETPUPYEMOCTH YpaBHEHHUs Jilepa
HeobOxonumMbie yciaoBHsL 3KCTpeMyMa. Y paBHEHHE 8 2 2 4
Diinepa.
OyHKIIMOHAJBI, COJEpKalIUe MPOM3BOAHBIE mopsaka | 11 2 4 6
BhIIIE 1-0r0. DyHKIIMOHANBI, 3aBUCAIINE OT HECKOJIBKHIX
GYHKIHH.
MHoroMepHbIe BapUaIlHOHHBIC 3a/IaH. 9 2 2 5
JlocTaTouHble ycnoBUs dKCTpeMyMa (GyHKIIMOHAA. 7 2 2 4
3agaya ¢ TOABMKHBIMM  TIpaHULAMHU. Y CJIOBHUE 8 4 4 4
TPaHCBEPCATBHOCTH.
Bapuanuonssie 3a1aun Ha YCIOBHBIM SKCTPEMYM 9 6 2 6
IIpomesicymounoe ammecmayuonHoe 3ansamue 2 2
HUTOIo: | 108 | 34 34 40
I11. O6pa3oBare/ibHbIE TEXHOJIOTHH
VYyeOHast mporpamma —
HAaMMCHOBAHUC pa3aCiIOB U BI/II[ 3aHATUA O6pa30BaTeHBHBIC TCXHOJIOTMH

TEM

Beeaenne. OcHoBHBIC
MOHATHS. 3a7a4H,

MPUBOISAIINE K Jlexuusi, MpakKTUYECKOE
WHTETPAIbHBIM YPaBHEHUSIM.

Jlexyus (mpaouyuonnas,
npoOIeMHAsL, IeKYUs-U3YANU3AYUSL)
Juckyccuonnvle mexnonozuu
Jlucmanyuonnsie oopazosamenvhvie
MexHoI02UU




VYpasuenue Boabreppa | u |-
oro poja.

Jlekuus, nmpakTuyeckoe

Jlexyus (mpaouyuonnas,
nPoGIeMHAsL, TeKYUs-U3YANU3AYUSL)
Juckyccuonnvle mexnonozauu
Jlucmanyuonusie oopazosamenvhvie
MexXHOoN02UU

Ypasuenue @penronpma | u
Il-oro pona.

.HGKHI/IH, IIPAKTUYCCKOC

Jexyus (mpaouyuonmnas,
npoOIeMHAsL, TeKYUs-8U3YaANU3AYUSL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvHuie
MexHoI02UU

CoOCTBeHHBIC 3HAYCHHUS U
coOCTBeHHBIC (PYHKITUN
OJIHOPOJHOTO YpaBHEHUS

Jleknus, nmpakTuyecKoe

Jlexyus (mpaduyuonnas,
npoodIeMHAsL, TIeKYUSs-6U3YATUZAYUSL)
Juckyccuonnvie mexnonocuu

Opearonbma. Jucmanyuonnvie obpazosameinvhoie
MexHOI02UU
HHTerpaibHbIe Jexyus (mpaouyuonmnas,

npeoOpa3zoBanus Jlamnaca u
Dypse.

HGKHI/IH, IIPAaKTUYICCKOC

npoOIeMHAsL, IeKYUs-U3YaANU3AYUSL)
Jluckyccuonnvle mexnonoauu
Jlucmanyuonnvie oopazosamenvivie
MexHoN02UU

OCHOBHBIE TOHATHUA
BapHAIIMOHHOTO HCYUCIICHUS.

Jlekuus, nmpakTu4ecKoe

Jlexyus (mpaouyuonnas,
nPoGIeMHAsL, IeKYUs-8U3YATU3AYUSL)
Juckyccuonuvie mexnonocuu
Jlucmanyuonnvie obpazosameinvhoie
MexHoI02UU

VYpaBHeHue Ditnepa.
Oxcrpemanu. OCHOBHbBIE
CIly4au UHTETPUPYEMOCTHU
ypaBHEHHUs Dilniepa

HGKHI/IH, IIPAaKTUYICCKOC

Jlexyus (mpaouyuonmnas,
npobIeMHAsL, IeKYUs-U3YaANU3AYUSL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHoie
MexHoI02UU

HeobOxonumele ycioBus
IKCTpeMyMa. Y paBHEHUE
Ditnepa.

Jlekuus, npakTuyeckoe

Jexyus (mpaouyuonnas,
nPoOIeMHAsL, IeKYUs-8U3YANU3AYUSL)
Juckyccuonnvie mexnonocuu
Jlucmanyuonnvie obpazosameinvhovie
MexXHOI02UU

DyHKUMOHANBI, COJIEpIKaIUe
MIPOM3BOIHBIC TIOPSI/IKA BBIIIE
1-oro. dyHKIMOHAIBL,
3aBHCAIINE OT HECKOJIBKUX
(GyHKUIHUH.

.HGKLII/IH, MMPaKTUICCKOC

Jlexyus (mpaouyuonnas,
npoONEMHASL, NEKYUSL-BU3Y AU AYUSL)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MexHoN02UU

MHoromMmepHsie
BAapUALMOHHBIE 3a7]a4H.

.HGKLII/IH, MMPaKTUICCKOC

Jlexyus (mpaouyuonuas,
npoONEMHAsL, NEKYUSL-BU3Y AU ALYUSL)
Juckyccuonnvie mexnonozuu
Jlucmanyuonmnvie oopazosamenvhvie
MexXHOoN02UU

Jocrarounsie yciaoBus
IKCTpeMyMa (pyHKLHOHAIA.

Jleknus, npakTuyeckoe

Jexyus (mpaouyuonnas,
npobIeMHAsL, TeKYUs-6U3YATU3AYUS)
Juckyccuonnvie mexnonocuu
Jlucmanyuonnvie obpazosamenvhvie
MexHoI02UU




3azaya ¢ TOABMKHBIMA
rpaHuiiamMu. Y cJIoBUE
TPaHCBEPCAIBHOCTH.

Jlekuus, nmpakTuyeckoe

Jlexyus (mpaouyuonnas,
nPoGIeMHAsL, TeKYUs-U3YANU3AYUSL)
Juckyccuonnvle mexnonozauu
Jlucmanyuonusie oopazosamenvhvie
MexXHOoN02UU

BapuanuonHssie 3a1a4u Ha
YCJIOBHBIN 3KCTPEMYM

.HGKHI/IH, IIPAKTUYCCKOC

Jexyus (mpaouyuonmnas,
npoOIeMHAsL, TeKYUs-8U3YaANU3AYUSL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvHoie
MexHOI02UU




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

no

BOHpOCbI JJIA 3a4eTa:

DYHKIMOHAJIBI B IMHEWHOM ITPOCTPAHCTBE.

OCHOBHBIE ITOHATHS BAPUALIMOHHOTO UCYMCIICHUs. Bapuanys u ee cBOWCTBA.
HeoOxomumbie ycroBusi sKcTpemyMa. YpaBHeHue Oiiepa. Ilpocteitmme
Cllydau UHTETPUPYEMOCTH ypaBHEHHs Junepa. [Ipumepsi.

HeoOxomumbie ycinoBusi SKcTpemMyMa JUisi (YHKIIMOHAja, 3aBUCAIIETO OT
HECKOJIbKUX (DYHKLUH.

HeoOxomumble ycioBusi 3KcTpeMyMa Uil  (DYHKIMOHaNa, COAEpIKallero
IIPOU3BO/HBIC BBICIIMX MOPSIAKOB.

[Tone skcrpemManeil. YcinoBus BO3MOXHOCTH BKJIFOUEHUS DKCTPEMANH B IIOJIE
JKCTpEMAJIEHN

Heobxoanmbie U JOCTATOYHOE YCIOBHE 3KCTpeMyMa (DyHKIIHMOHAJA.
Bapuanuonneie 3agadud ¢ TOABMXXHBIMUA KOHLAaMH. [locTaHoBka 3amaym.
VYcnoBue TpaHCBEPCATBLHOCTH. TpaHCBEPCATBHOCTh U OPTOINOHAIBHOCTD.
Baprannonnele 3agadyM Ha YCIOBHBIM 3KCTpeMyM. HM3onepumerpuueckas
3a/1ayqa.

10.UnuTerpansubie ypaBuenus. Kinaccudukanus 1.Y.

11.WuTerpansHble ypaBHeHue BonbsTeppa.

12 .VaTerpansubie ypaBHeHHEe Ppearoiapma 2-ro poaa.

13.UuTerpansubie mpeodpazoBanus Oypee u Jlammaca.

14 Uurerpanbubie ypaBuenue @pearonbma 1-ro pona.

[TPUMEP 3AJIAHHMA:

1 Bapuant

Haiitu 9KCTpEMaAJiM B 3aZla4ax CO CBO6OI[HLIMI/I KOHIIaMU:

2
Viy] =f (vy! — x?y/*) dx

2. Iloctpouts ¢pynkuuto I'puna:

y'=f(x), y(-1)=y(1)=0, -1=x<1

3 Omnpenenuts coOCTBeHHbIE (YHKIMA W COOCTBEHHBIC 3HAYCHHS HHTETPATHLHOTO

YpaBHCHUSA:

y(x) = /1[ (s(x—1)+x(s—1)) y(s)ds
0

4. IlocTpouTh pe30JIbBEHTY JJIS CIIEAYIOIIUX SIIep:

K(x,s)=xe°, a=-1, b=1




5. [TocTpouTh pe30abBEHTY MHTETPATLHOTO ypaBHEHHUs BonbTeppa 2-0ro poja M HaWTH €ro
pewenne npu A=1:

X
y(x) = /’If e~ @9y (s)ds + xe* /2
0

HIxana oyenueanua: MakcumanbHasi BO3MOKHas OIICHKA 3@ MOJYJIb COCTaBIISIET
50 6aymoB. OHa CKkIabpIBaeTCS U3 OLICHKU YPOBHS 3HaHWM (Makcumym 20 6ayion),
yMeHu# (MakcumyM 15 6amioB) u BiaagaeHnit (MakcumMyMm 15 O6aiioB).

1. TunoBbIe KOHTPOJIbHBbIE 3agaHus MJIA NPOBEPKHU YPOBHS
cOpMHUPOBAHHOCTH KOMIIETECHIUIA.
TunoBbie KOHTPOJIbHBIC 3aIaHUA

Bapuanm 1:
Nel

Haiiti skcTpemansHbie KpUBBIE (DyHKIFOHAA!

X
12
Ily(0l= [V1+y?(Qdx, npu  yerosusx Y(x)=Yo, Y(X) = Y-
X0
No2 HaliiT akcTpeMalbHYI0 KPHUBYIO, COOTBETCTBYIONLYI0 MUHUMAIBHOM IUTONIAAN TOBEPXHOCTH
BpareHus (puc.l).

SIY()] =27 [ y(x)WL+ y'2 (x)dx

X

Bapuanm 2

Nel Haiitu skcTpemanu cienyomero (yHKIHOHANA

1
f(x) :J‘(x2 128+ ﬁ)dt )
0
Y/IOBJIETBOPSIOIINE YCIIOBUAM: x(0) =0, x(1) =shi, §0) =0, §1) =¢ -

No2. Haiitu kpaTuaiimiee

paccrosiaue ot T.A(1,1) 10 snnmnca 4x2+9y?=36

Bapuanm 3

Nel Haiiti Bapuarnuro GpyHKIMOHAIA

i

Vyl =J. y/ cosydx
0

No2 Haiiti 3KCcTpemMalu B BapHAIlOHHOW 3ajiaye, WCIIOJIb3Ys YaCTHBIE CIIyd4al WHTETPUPYEMOCTH
ypaBHEHUS Diinepa:

Vil = flo+Ddx, =2, y@)=0




Bapuanm 4
Nel TlomyuuTh ypaBHEHHS KOJ€OaHWA CTPYHBI, CUMTas, YTO IUIOTHOCTh IOTEHIHATbHAW JHEPTHUU

3JIEMEHTA CTPYHBI IPOIMOPIHMOHAJIbHA €T0 OTHOCUTECIBHOMY YIJIMHEHUIO.

Ne2 MWccnemoBaTh Ha SKCTpeMyM (YHKIIMOHAIBI B 3aJade C 3aKPCIUICHHBIMH KOHIAMU (HaWTH
9KCTPEMAJH U TIPOBEPHUTH JOCTATOYHBIE YCIOBHUS KAKUM-JINOO CIIOCOO0OM):

1
Viyl = f (y/?) dx
0

y(0)=0, y(1)=In4
Bapuanm 5

Nel Cpenn Bcex KpuBHIX, coenuHsomux Touku (-1, chl) u (1, chl), ompemenuts Ty, KOTOpas mpu
BpalieHnu BOKpyT ocu Ox 00pa3yeT MOBEpXHOCTh HAMMEHBIIIEH IIIOIIA TH.
No2 [TocTpouTh pe30JIbBEHTY HHTETPAIBHOTO YpaBHeHH BonbTeppa 2-0ro poja u HailTH ero

pemrenue npu A=1:

X
y(x) = AJ e~ @)y (s)ds + xe*’/2
0

Bapuanm 6

Nel ITocTpoUTh PE30JABBEHTY JIA CICIYIOIIMX SAEP:
K(x,s)=xe’, a=-1, b=1
Ne2 T1poBepHTh BBITOTHUMOCTE YCIIOBHS SIKOOU:

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

V. Y4ebHo-MeTOoAMYecKoe H HH(POPMALIMOHHOE 00ecTieueHre TUCIMIITMHBI

a) OcHOBHas UTEparypa:

1. BacunwseBa A. b. aTerpanbabie ypaBHEeHUS [DJIEKTPOHHBINA pecypc]: yued. —
CIIo.: Jlans,  2009. — 160 c¢. —  Pexum  jgocryma:
https://e.lanbook.com/book/42.

2. Ilerpymko U. M. Kypc Bbicuieit matemaTuku. MHTerpaibHOE HCUMCICHUE.
DYHKIIMU HECKOJIBKUX nepeMeHHbIX. uddepennnanbabie ypaBHeHUs. JIekuu
U TPAKTUKYM [DJeKTpOHHBIN pecypc] : yueb. mocooue. — CII6.: Jlanb, 2008.
— 608 c. — Pexxum noctyma: https://e.lanbook.com/book/306.

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

0) JononauTenpHas IUTEpaTypa:

1. Xennep B. K. O6sikHOBeHHBIE AU DhepeHInaIbHbie ypaBHEHUS, BAPUAIIUOHHOE
WCYHUCJICHHE, OCHOBBI CHEIUATBHBIX (DYHKIMA ¥ WHTETPAIbHBIX ypaBHEHUI


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

[DnexTpoHHBIN pecypc]: yuel. nocodue. — Cankr-IlerepOypr : Jlanb, 2017. —
320 ¢. — Pexxum nocryma: https://e.lanbook.com/book/96873.

2. Psb6enpkuii B. C. BBeneHre B BBIYMCIUTEIBHYIO MAaTEMATHKY. - M.: ®u3maTiur,
2008. - 285 C. - [OnekTponHbIi  pecypc]. —  Pexum
nocryna: http://biblioclub.ru/index.php?page=book&id=68380

3. Honsaun, A.J[. CripaBOYHHK 1O MHTETPATBHBIM ypaBHEHUSM [DIEKTPOHHBIN
pecypc] : copaB. / AJl. Tlonsaun, A.B. MamxupoB. — DJIEKTpOH. JaH. —
MockBa : ®wusmariaut, 2003. — 608 c¢. — Pexum goctyna:
https://e.lanbook.com/book/2278

IlepeyeHr  pecypcoB HH(pOPMAIMOHHO-TEJIEKOMMYHHKAIIHOHHOI ceTH

«HTEepHET», HEOOXOTUMBIX /IS OCBOSHHSI TUCIUILTHHbI

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

2) DnexkTpoHHO-OMOIMoTeYHas cucTeMa Znanium.com — http://znanium.com/

3) DnexTponHas Gubmuoreka FOPAWT — https:/biblio-online.ru/

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

5) DneKTpOHHO-OMOIMOTEUHAS cUCcTeMa U3JaTEeILCTBA «Jlaupy —
https://lanbook.com/

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

7) Hayunas snekrponHas ouonmoreka eLibrary.ru: https://elibrary.ru/ ;

8) Uudopmannonnas cucrema «EauHOEe OKHO J0CTyma K 0Opa30BaTEIbHBIM
pecypcam» — http://window.edu.ru.

V1. Metoanyeckue MaTepuasibl A1 00y4arOUIUXCSl 110 OCBOCHMIO THCIMILIUHBI
3aHATUSA TPEICTABIIIOT COOOM JIEKIMM M IpakTHdYeckue 3aHATHA. Kypc nexumii
HanpaBJieH Ha O3HAaKOMJIEHHME C COOTBETCTBYIOIIMM MaTeMaTHUYECKHM aInaparom
UHTETPAIBHBIX ~ YpaBHEHWM, BApHAlMOHHOTO UCYMCIEHMS W (popMHpOBaHHUE
TEOPETUUECKUX OCHOB U3y4aeMOM TUCLIAIUIHBI.
[TpakTuyeckue 3aHsATUS NpU3BaHbl C(HOPMUPOBATH Y CTYAEHTOB HABBIKM U YMEHUS,
HallpaBJICHHbIE HA aHAIM3 M KJIACCU(PHKALMIO MHTErPabHbIX YpPaBHEHUM U 3amad
BapUaIMOHHOIO UCUYMCIICHUS, METOJIOB MX penleHus. Ha MpakTuuecKkux 3aHATHSIX MU
BBITIOJIHEHUU TIOCTABJIEHHBIX 3a7a4 (OPMHUPYETCS YMEHHE JIOTMYECKHM MBICIUTh U
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY MPHUOOPETEHUIO HOBBIX 3HAHWII B COOTBETCTBUHM C
npoQecCHOHATTBHBIMUA TOTPEOHOCTSIMUA M UHTEPECAMHU.

IIpumMepsbl NpakTHYECKUX 32124
1. Haiitu sxcTpeManu B 3ajja4ax co CBOOOHBIMU KOHIIAMMU:

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

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


https://e.lanbook.com/book/96873
http://biblioclub.ru/index.php?page=book&id=68380
https://e.lanbook.com/book/2278
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http://znanium.com/
https://biblio-online.ru/
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y(x) = /’Lf (s(x—1)+x(s—1)) y(s)ds

3. [TocTpouTs PE30JIBBEHTY IS CIECAYIOLIUX SJIEP:
A) K(x,5)=xe®, a=-1, b=1
b) K(x,s)=xs, a=-1, b=1

4.  TlocTpoMTh PE30JLBEHTY MHTErPAILHOrO ypaBHeHMs Bojbreppa 2-oro poaa
Y HaliTH €ro peuienue npu A=1:
A) y(x) = Afoxe‘(x‘s)y(s)ds + xeX’/2

B) y(x) = Afox a*Sy(s)ds + (ae)*

5. Hawtu Bapuanmto:
1
A V[yl = [, (xy +y/*)dx
B) VIyl = J; y/cosydx

6. Haiitu skcTpeMann B BapUallMOHHON 3ajade, HCMOJIb3ys YaCTHBIC CIy4au
WHTETPUPYEMOCTH YpaBHEHUA JUjepa:

A) VIy] = f, (¥ +xy/) dx y(0)=0 y(2)=4
B) Vlyl = f(f (y+y?3)dx, y(0)=-2, y(4)=0

7. IIpoBepuTh BBIMOIHUMOCTH YCI0BUS SAKOOU:
Viyl = 1, (12xy + y/> + x?) dx, y(-1)=-2, y(1)=0

8. Hcnons3ys ycnosue Jlexxanapa, uccienoBaTh Ha SKCTpeMyM (yHKITHOHA:

Iyl = [, 0" =2y dx, y(0)=0, y(1)=2
Q. Haiitu sxctpemanu cineayromux (yHKIIMOHAIOB:
/2 2
f(x)= J‘(§+e_t)&rx—+2tx&rt}t,
1 2 2
0
x(0)=1, x(m/2)=e""2,
/4 &
(% (2 o\ 42
, T j [ : +(202 1) 8 (t-2)x° 4t x&thJdt,
0
x(0)=1, x(n/4)=—-n/8.
" 3t2 +16 ) x>
f(x)=J §+>8cost+( ) +t3%8+ 1 (dt,
3. 2
0
x(0)=0, x(m)=sh4n.




10. Haiftu sxcTpeMany (yHKIIMOHAJIOB BU/IA:
AVD, ]— [ @xy =y + 520 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 q)yHKuHOHaJIOB BUJIA.
A)V]y fx1 /' + y? = 2yx®)dx
B) V[y f 2(y/1? = 2y/2% + y% — 2ysinx)dx

12. UccnenoBath (yHKIIMOHAI HAa SKCTPEMYM:

A VIy ]= ff;‘—;dx, yU)=1, y(@2)=4
BV = [y +x2y0de,  yD=L, y@=4

13. HaI/ITI/I XapaKTEePUCTUUECKHE YHCia U COOCTBEHHBbIE (DYHKIIUA MUHTETPAIBHOTO
ypaBHEHUS:
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. ®yHKIMOHANBI B IMHEHHOM npocTpaHcTBe. bian3octs kpuBbix. HenmpepbsIBHOCTH
dbyHKIIMOHANA.

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

VYpaBuenue Oiinepa. I[lpocreiimine ciaydan HWHTEIPUPYEMOCTH YpaBHEHHS

Oitnepa. [Ipumepsl.

NHBaprnaHTHOCTH ypaBHEHHS Diliiepa.

[Tose skcTpemanei

JlocTaTOuHOE yCIIOBUE 3KCTpeMyMa (PyHKIIMOHAIA.

VYcnoBHbIN 3kcTpemMyM. 3anaya Jlarpanxka.

N3onepuMeTpruiecKue 3a1aum.

. YpasHenue BonbTeppa.

10 Heonnopoanoe ypaBuenne @pearosibma 2-ro poja.

11.YpaBHenue @penrosibMa ¢ BEIPOKIACHHBIMU SIAPAMU

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

13.Teopembl @penronbpma.

14.Pe3onbBeHTa. Penienue ypaBHEHH ¢ MOMOIIBIO PE30JIbBEHTHI.

15.Pemienne ypaBHenuid @pearoiibma ¢ oMol onpeaenurenein @pearoyibma.

16.UnTerpansHoe ypaBHeHue AGess U ero 0000IIeHu s .

17.ITpumenenue npeodpazoBanus Oypbe K peUIeHNUI0 HEKOTOPHIX HHTETPATBHBIX
YPaBHEHUM.

18.ITpumenenue npeodbpazoBanus Jlanyaca K peneHni0 HEKOTOPHIX HHTETPATBHBIX
YPaBHEHUN.

w
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19.IlpumenenHe npeoOpa3OBaHUSA MenmnuHa K  pEHICHHI0 HEKOTOPBIX
WHTETPAIIbHBIX YPaBHEHUH.
20.Meton perynspuzanuu A.H. TuxoHoBa.

VIl. MarepuajibHO-TeXHUYeCKasn 0a3a, HeoOXoauMasi JJisl OCyIeCTBJIEHUSI
00pa3oBaTeJILHOT0 MpoLecca Mo AUCHUTIHHE

IlepeyeHb JMIIEH3UOHHOTO

HaumeHoBaHue OcCHalIEeHHOCTH CeNUAJbHBIX MPOrPAMMHOI0 00ecTieYeHmsl.
CIeHAJILHBIX* NOMeIeHUH U MOMeIleHn | 1151 PexBu3uThl
noMeneHn CaMOCTOSITEJIbHOM PadoThI MOJATBEPKIAAI0NIEr0
JOKYMEHTA
VYueOHnas aymuropust | 1. Kommiekt yueOHOM MmeOenu na 25 | Adobe Acrobat Reader DC —
Ne 2025 (170002 MOCAIOYHBIX MECT. OecraTHO
2. DkpaH HacteHHbIH 153x203 Microsoft Windows 10
Tsepckas 0011, T. o .
B 3. IlepeHOCHO# KOMILIEKT Enterprise - Akt npuema-
Taeps, CanoBblit MYJbTUMEIUHHON TEXHUKH. nepeaaydn Ne 369 ot 21 urosst
nep., 1. 35) 2017

Kaspersky Endpoint Security
10 it Windows — AKT Ha
nepenauy npas Ne2129 ot 25
OoKTs0ps1 2016 T.

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

VIIl. Cenenusi 06 00HOBJIeHHH padoyeii MPOrpaMMbl TUCIUILTHHBI

Ner.m. OOHOBNEHHBIN pa3aen Onucanue BHECEHHbIX | PeKBU3WTHI TOKyMEHTa,
paboueil mporpamMmbl WU3MEHEHUN YTBEPAUBLIETO
JCIUIIMHBI U3MEHEHHUS
1.
2.




