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I. AHHOTAIUA

1. Heap 1 3a7a9u AU CIUTIMHBI

Leab0 OCBOCHMSA IUCLMIUIMHBI SBISIETCA: O3HAKOMIIEHME CTYIAEHTOB C
OCHOBHBIMU IIOHATHSAMHU TEOPUM HHTETPAJIBHBIX YPAaBHEHUN W BAPUALMOHHOIO
VUCUYUCIICHUs, METOJAMH DPEUICHUS HWHTETPAIbHBIX YPABHEHMM U 3a7a4
BAPHUALIMOHHOTO UCYUCIIEHUS.

IlepBasg wyacTb Kypca TIOCBSIIEHA OCHOBaM TEOPUM BapHUALMOHHOTO
UCYHCIICHUS], B KOTOPOM Jaercs ompeneneHne (PyHKIIMOHAIOB B HOPMUPOBAHHBIX
IPOCTPAHCTBAX, CHJIBHOLO M CJIA0OT0 3KCTpEMyMa, HCCIEAYEeTCsl MIpocTeiias
3aJja4a BapUAllMOHHOTO MCYMCIICHUS, T0Ka3bIBAIOTCS TEOPEMBI O HEOOXOIUMBIX U
JIOCTaTOYHBIX YCJIOBUSX SKCTPEMYMOB, PacCMAaTpPUBAIOTCA O0OOIIEHMS 3a7aud C
3aKpEIUICHHBIMM ~ KOHIIAaMH  Ha  (YHKIHUOHaiIbl  Ooinee  oOwmero  BUAA,
paccMaTpUBaIOTCS BAPUALIMOHHBIE 3a/1a4U C ITOABKHBIMU I'PAaHULIAMU U 33]1a4U Ha
YCIIOBHBIN DKCTPEMYM.

Bo BTOpOM 4acTu Kypca M3y4darOTCS JMHEWHBIC WHTETPAJIbHBIE YPAaBHEHUS
@penrospMa ¢ CUMMETPUYHBIM AJIPOM, CBOWCTBA COOCTBEHHBIX (DYHKIMI H
coOcTBeHHbIX 3HaueHud 3amaun ltypma-JInyBumig. M3ydaroTcss MHTErpasibHbIE
ypaBHeHUsT PpearosbMa BTOPOrO poAa C BBIPOXKIECHHBIM SIIPOM, UHTETPAbHBIC
ypaBHeHMs BonbTeppa BTroporo pona. PaccmMaTpuBaroTCs MHTErpAJIbHBIE YPaBHEHNUS
@penronapMa epBoro poaa, METOAbl peryIspu3alni.

3agayaMu OCBOCHMS TUCLUMILIMHBI SBJISIOTCS:

— O3HAaKOMJICHHE C OCHOBHBIMU 3a/1a4aMH BapUallMOHHOTO UCUUCIICHUS;
— HCClIeJOBaHUE (PYHKIMOHAJa Ha B3KCTPEMyM B paMKax I[OCTaBJIECHHOU

BAPUALIMOHHOW 3aa4H;

— OCBOCHHME METOJIOB PEIIEHUN UHTErPAJIbHBIX YPABHEHUN.

2. MecTo IMCUMILIMHBI B CTPYKTYpPe 00pa30BaTe/ibHON MPOrpaMMbl

Hucimmmiaa  «HTerpanbHble  ypaBHEHUs»  sBISieTCs  (DaKyJIbTaTUBHOWM.
ConepxarenbHas 4acTh MPOU3BOJICTBEHHOM JEATEILHOCTA OakanaBpa HampaBiieHa Ha
HAy4YHO-UCCIIEI0BATEIbCKYI0O U HayYHO-UHHOBAIIMOHHYIO chepy. B pamkax 3Tux
HaMpaBJICHUM NUCUUILUIMHA IPEAIOIAaracT M3y4YeHUE METOJOB BapHUALMOHHOIO
VICUHCJIEHUS U UHTETPAJIbHBIX YPABHEHHUM.

JucuunnvHa cieayeT 3a AUCUHUIUIMHAMHU «MaremMaTUdecKuil aHalu3» |
«AuddepeHnimanpiHpie  ypaBHEHUS» U SBISETCS BaXXHOM ISl MOCJIEIYIOIIUX
0a30BbIX YUEOHBIX, a TAKXKE JJIs CHEIMaIbHBIX KYpCOB Takux kak «Teoperuueckas
MEXaHUKa», «JIEeKTpoauHamMuKka», «DuU3uKka KOHJIECHCUPOBAHHOTO  COCTOSIHUS
BEILIECTBAY.

Ot cunymarenedt TpeOyroTCs Cleaylolue TpeABapuTeIbHbIe 3HAHUS W
HaBBIKM U3 KypCOB (DYHKIIMOHAJIHLHOTO aHAJIM3a W JMHEWHOW anreOpbl: pelieHue
mudpepeHnanbHbIX YpaBHEHUN BBICIIUX TOPSAKOB, nuddepeHnupoBanue u
WHTETpUpOBaHUE (DYHKIIMI OJHOW TEPEMEHHOW, CBOWCTBA OMPEICICHHBIX
WHTETPAJIOB, BEIYMCIICHUE W CBOMCTBA YAaCTHBIX MPOU3BOIHBIX U AuddepeHinanon
GyHKIMIA MHOTHX TIEPEMEHHBIX MEPBOTO U BBICHINX TMOPSAKOB, aiareOpandeckue
orepalnvyd HaJ MaTPUIlAMH, BBIUYHUCIEHHWE COOCTBEHHBIX YHUCEN W COOCTBEHHBIX



BEKTOPOB KBaJpAaTHBIX MAaTpHIl, OOIIME CBOWCTBA JMHEHHBIX MPOCTPAHCTB U

JIMHENHBIX OMEPAaTOPOB.

3. O0beM DUCHHMILNIMHBI: 3 3adeTHBIX eauHaul, 108 akageMHyecKnX 4acoB, B TOM
yHucjle KOHTAKTHas padora: yekimu 34 yaca, mpakTUdeckue 3aHsTha 34 yaca;

camMocTosiTesibHasi padora: 40 yac.

4. Ilnanupyemble pe3y/bTaTbl O0y4YeHHs] MO JUCHHUIIMHE, COOTHECEHHbIE C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH 0CBOEHHS1 00Pa30BaTEILHOI MPOrPaMMbl

[Tnanupyemble pe3ylbTaTbl OCBOSHUS
00pa3oBaTeabHON MPOrPaMMbI
(popmupyemble KOMIIETSHITUH )

[Tnanupyemble pe3yabTaThl 00yYSHUS 1O JUCIUIIINHE

OIIK-1. CnocoGeH aHATM3UPOBATh 3a/1a49H
poeCCUOHATIBHOM JeSITEIbHOCTH Ha
OCHOBE I0JI0KEHNH, 3aKOHOB U METOJIOB B
00J1aCTH MaTEMAaTUKH, €CTCCTBCHHBIX 1
TEXHUUYECKUX HAYK

OIIK-1.1. IIpoBouT aHanu3 NOCTaBJIEHHBIX 3aa4
UCIIOJIb3Ys 3aKOHBI U METO/IbI MATEMaTUKU

OIIK-2. CnocobeH popMynupoBath 3a1a4u
poeCCUOHATIBHOM JeSITEIbHOCTH Ha
OCHOBE 3HaHHH MPO(UITLHBIX Pa3/IeiioB
MaTEMaTUYECKHX, TEXHIICCKUX H
€CTECTBEHHO-HAYYHBIX JIUCIUTUTHH
(Momyieit)

OIIK-2.1. ®opmynupyeT coaepkaHue 3a1auu
MCMOJb3Ys 0a30BbIE 3HAHUS MPO(PUIBHBIX Pa3/IeNIOB
MaTeMaTUYECKUX TUCIUILTH

5. @opma NPOMEKYTOUHOI ATTECTALMH M CEMECTP MPOXO0KIEHUS

3ayer

6. SI3pIk MpenogaBaHus
PYCCKHIA.




II. Conep:kanne IUCHMIVIMHBI, CTPYKTYPMPOBAaHHOE IO TeMaM C YKa3aHHeM
OTBEJCHHOI0 HA HHUX KOJIMYECTBA AKAJEMHUYECKMX YAaCOB M BHIOB Y4YeOHBIX

3aHATHI
KonTakTHas
_ pabora (uac.) § .
: 2 5 ¢
VYyeOHast mporpaMma—HaMMEHOBAaHUE PA3/IeNIOB U TEM % g § = % =
5 = g R £ 5
3] % g = 3 e
= = 2 8 Za
= @)
Brenenue. OcHOBHBIC MOHSTHS. 3a/1a4u, IPUBOISAIINE K 5 2 2 2
WHTETPAJIbHBIM YPaBHEHUSIM.
VYpaBnenue Bonwsreppa I u II-oro pona. 2 2 4
YpaBuenue Openronsma I u I1-oro poxa. 10 2 2 4
CoOcTBeHHbIE 3HAYEHUS] U COOCTBEHHBbIE (DYHKUUU 6 2 2 2
OJIHOpPOJIHOTO ypaBHeHUsI Dpenrosibma.
HHuTerpanpHbIe Mpeodpa3oBanus Jlammaca u dypee. 9 2 2 6
IIpomesicymounoe ammecmayuorHoe 3ansamue 2
OcHOBHBIE TOHATHUS BAPUALTMOHHOTO UCUHUCIICHHUS. 6 2 2 2
VYpaBHenue OJisiepa. OkcTpeMand. OCHOBHBIE Ciydad 9 4 2 2
WHTETPUPYEMOCTH YpaBHEHHUsI Diijepa
HeoOxonumble yciaoBUsT 3KCTpeMyMa. YpaBHEHHE 8 2 2 4
Ditnepa.
QOyHKUMOHAJBI, COAEpIKalllue MPOU3BOAHBIE mopsaka | 11 2 4 6
BbIlIE 1-0r0. @YHKIIMOHAIBI, 3aBUCSALINE OT HECKOJIBKUX
GyHKIUH.
MHoOroMepHbIe BapUAIMOHHBIC 33]Ia4H. 9 2 2 S
JlocTtaTouHble YCIOBHS dKCTpeMyMa (yHKIIMOHAIA. 7 2 2 4
3ajaya ¢ TOABWKHBIMHU  TpaHUIlAMU. Y CJIOBHUE 8 4 4 4
TPAHCBEPCAIBbHOCTH.
Bapuanuonssie 3a71a41 Ha YCIOBHBIN SKCTPEMYM 9 6 2 6
IIpomesicymounoe ammecmayuorHHoe 3ausmue 2 2
HUTOTI'O: | 108 | 34 34 40
III. O6pa3oBaTeibHbIE TEXHOJIOTUH
VYyeOHnast mporpamma —
HAaMMCHOBAHUC pa3ZCJIOB U BI/I,Z[ 3aHATUA 06pa30BaTCJ'IBHLIC TECXHOJIOTMH

TEM

Beeaenne. OcHoBHBIC
MOHATHS. 3a7a4H,

MPUBOISAIINE K Jlexuusi, MpakKTUYECKOE
WHTETPAIbHBIM YPAaBHCHUSIM.

Jlexyus (mpaouyuonnas,
npooIeMHAsL, NeKYUS-BU3YATUZAYUSL)
Huckyccuonnvie mexnonozuu
Jucmanyuonnvie obpazosamenvHoie
MexXHOI02UU




Ypasuenue Boabsreppa I u II-
Oro pona.

Jleknus, nmpakTuyecKoe

Jlexyus (mpaouyuonnas,
npooIeMHAsL, NeKYUA-BU3YATUZAYUSL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvhoie
MexHOI02UU

VYpaBuenue @pearonbma I u
II-oro pona.

.HGKHI/IH, IIPAKTUYCCKOC

Jexyus (mpaouyuonnas,
npooneMHAsL, NeKYUA-6U3YATUZAYUS)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvHoie
MEeXHOI02UU

CoOCTBeHHBIC 3HAYCHHUS U
coOCTBeHHBIC (PYHKITUN
OJIHOPOAHOTO YpaBHEHUS

Jlekuus, nmpakTuyecKoe

Jlexyus (mpaouyuonnas,
npoodeMHas, 1eKYus-6Uu3yaiu3ayus)
Juckyccuonnvie mexnonocuu

Opearonpma. Jucmanyuonnvie obpazosameinvhoie
MexHOI02UU
HHTerpaibHbIe Jexyus (mpaouyuonmnas,

npeoOpaszoBanus Jlamnaca u
Dypse.

HGKHI/IH, IIPAaKTUYICCKOC

npooReMHAsL, NeKYUA-BUZYATUZAYUS)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MexHoN02UU

OCHOBHBIE TOHATHUA
BapHAIIMOHHOTO HCYUCIICHUS.

Jlekuus, nmpakTuyecKoe

Jlexyus (mpaouyuonnas,
NPOONEMHAsL, NEKYUS-BU3YATUZAYUS)
Juckyccuonnvie mexnonocuu
Jlucmanyuonnvie obpazosamenvhoie
MexHOI02UU

VYpaBHeHue Ditnepa.
Oxcrpemanu. OCHOBHbBIE
CIIy4au UHTETPUPYEMOCTHU
ypaBHEHUs Dilnepa

HGKHI/IH, IIPAaKTUYICCKOC

Jlexyus (mpaouyuonnas,
npooReMHAsL, TEeKYUA-8UZYATUZAYUS)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHoie
MEeXHOI02UU

Heobxonumele ycrnoBus
IKCTpeMyMa. YpaBHEHUE
Ditnepa.

Jlekuus, npakTuyecKoe

Jlexyus (mpaouyuonnas,
NPOONEMHAsL, NEKYUS-BU3YATUZAYUS)
Juckyccuonnvie mexnonocuu
Jlucmanyuonnvie obpazosameinvhoie
MexHOI02UU

@YHKIMOHAJBI, COAEpKAIINE
IIPOM3BOIHBIE IOPSIKA BBIIIE
1-oro. ®yHKIIMOHAII,
3aBHUCSIINE OT HECKOJIBKUX

byHKIH.

.HGKLII/IH, MMPaKTUICCKOC

Jlexyus (mpaouyuonuas,
npooIeMHAsL, NeKYUs-8U3YATUZAYUL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvhoie
MEeXHOI02UU

MHoromMmepHsie
BAapUALMOHHBIE 3a7]a4H.

.HGKLII/IH, MMPaKTUICCKOC

Jlexyus (mpaouyuonuas,
npooIeMHAsL, NeKYUS-8U3YATUZAYUL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHoie
MexHOI02UU

Jocrarounsie yciaoBus
IKCTpeMyMa (pyHKIIMOHAA.

Jleknus, nmpakTuyecKoe

Jexyus (mpaouyuonnas,
npooaeMHAs, NeKYUA-6U3Y AU AYUS)
Juckyccuonnvie mexnonocuu
Jlucmanyuonnvie obpazosamenvhvie
MexHoI02UU




3azaya ¢ TOABMKHBIMA
rpaHuilamMu. Y cIoBUE
TPaHCBEPCAIBHOCTH.

Jleknus, nmpakTuyecKoe

Jlexyus (mpaouyuonnas,
npooIeMHAsL, NeKYUA-BU3YATUZAYUSL)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvhoie
MexHOI02UU

BapuanyoHHbie 3a1a4u Ha
YCIIOBHBIN SKCTPEMYM

.HGKHI/IH, IIPAKTUYCCKOC

Jexyus (mpaouyuonnas,
npooneMHAsL, NeKYUA-6U3YATUZAYUS)
Juckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosameinvHoie
MexHoI02UU




IV. OueHoynbie MaTepHuaJIbl 1 POBEACHUSA TEKYLIEH H MPOMEKYTOYHOI
arrecTaumu
Bonpocsl 114 3a4era:

1. OyHKIHOHAIBI B IMHEMHOM IIPOCTPAHCTBE.
2. OCHOBHbIE MTOHATHUS BApUALMOHHOI0 UCUKCIeHus. Bapuanus u ee cBOMCTBA.

3. HeoOGxomumbie ycnoBusi sKcTpemyMa. YpaBHeHue Oitnepa. I[Ipocreiimme

clly4au MHTETpUPYEMOCTH ypaBHeHHs Dusepa. [Ipumepsi.

4. HeoOxonumble YyCIOBHS HKcTpeMyma uisl (yHKIMOHAIa, 3aBUCSIIETO OT

HECKOJIbKUX (DYHKIIUH.

5. Heobxonumble yciaoBUS OSKCTpeMyMa i (yHKIMOHANlA, COAEPIKaLIEero

IMPOU3BOAHBIC BBICHINX ITOPAIKOB.

6. Ilose skcTpemaneil. YCIOBUS BO3MOKHOCTH BKIIFOUEHHUS JKCTPEMANH B IIOJIE

AKCTpEMaJIe
7. HeobxoauMble U JOCTATOUYHOE YCIOBHUE AKCTpeMyMa (yHKIIMOHAIIA.

8. BapI/IaI_[I/IOHHBIe 3agadn C IIOJABHMXXHBIMH KOHIAMH. ITocTanoBka 3aJda4H.

YcnoBue TpaHCBEPCATBHOCTHU. TpaHCBEPCATTBHOCTD U OPTOTOHAIBHOCTb.

9. BapuanuoHHblE 3aJaud Ha YCIOBHBIM 3KcTpemMyM. WM3onepumerpuueckas

3a/1aya.

10.Uurterpanbubie ypaBHeHus. Knaccupukamus .Y,
11.AnTerpanbubie ypaBHeHue BoasTeppa.
12.nTerpanbabie ypaBHeHUE PpeAroiabma 2-ro poaa.
13.Unrerpanbubie mpeodpazoBanus Oypoe u Jlamnaca.
14.nTerpanbubie ypaBHeHue @pearonasma 1-ro poaa.

[TPUMEP 3AJTAHUA:

1 BapmaHT

1. Haiitu 9KCTpEMaAJIu B 3a/la4ax CO CBO6OI[HLIMI/I KOHIIaMU:

2
Viy] =f (vy! — x*y/*) dx

2. Iloctpouts ¢pynkuuto I'puna:
y'=fx), y(-D=y(1)=0, -1=x<I

ypaBHEHUS:

y(x) = /'lf (s(x—1)+x(s—1)) y(s)ds
0

3 Omnpenenuth coOCTBEeHHbIE (GYHKIIMM ¥ COOCTBEHHBIC 3HAUYCHHUS] HMHTETPATHLHOTO

4. ITocTpOUTh PE30IBBEHTY IS CACIYIOIMINX SIAEP:
K(x,s)=xe’, a=-1, b=1




5. IlocTpouTh pe30bBEHTY MHTETPATILHOTO ypaBHEHHsT BosbTeppa 2-0ro poja M HalTH €ro
pewenue npu A=1:

X
y(x) = /1f e~y (s)ds + xe*" /2
0

HlIxana oyenusanus: MakcumaibHasi BO3MOXKHAs OIICHKA 32 MOJTYJTb COCTaBIISET
50 6amnoB. OHa CKJIaAbIBAECTCS U3 OLIEHKU YPOBHS 3HaHUM (MakcumyMm 20 6aiiioB),
yMeHUM (MakcuMyM 15 6auioB) u BiiajieHui (MakcuMyMm 15 GasuioB).

1. TunoBbIe KOHTPOJIbHbIE 3a1aHUA IS MPOBEPKHU YPOBHS
chopMHPOBAHHOCTH KOMIIETCHIIHH.
TunoBbie KOHTPOJIbHBIC 3aIaHUA

Bapuanum 1:
Nel

Haiit skcTpemanbHbie KpUBBIE (YHKIFIOHAA!
x|

Iy(x)]= Hl +y"?(X)dx, npu yewosusx  y(xg) =g, ¥(%) =,
X0

No2 HaiiTu 3KkCTpeManbHyI0 KPUBYIO, COOTBETCTBYIONTYI0 MUHUMATHHOU IIOMIAAHN IIOBEPXHOCTH
BpareHus (puc.l).

SIy (0= 2 [ y(e1+y7 (x)dx

R

Bapuaum 2
Nel Haiitu skctpemanu cienyrouiero (yHKIHOHANA
1
/(x)= I (227
0
YZOBIICTBOPSIFOLIHE YCIOBUSIM: x(0)=0, x(1)=shl,

Ne2. Haiitu kpaTuaiimiee

paccrosnaue ot T.A(1,1) 1o smmunca 4x>+9y?=36

Bapuanm 3

Nel Haiitu Bapuaruro QyHKIIMOHAA
T
Viyl = _[ y/ cosydx
0

Ne2 Haiitn skcTpemanu B BapHAIlIOHHOW 3ajaye, HMCMONIb3ys YacTHBIE CIIy4ad HHTETPUPYEMOCTH
ypaBHeHus Jiuiepa:

V= [fo+Ddx,  y0=2. y@)0




Bapuanm 4
Nel Tlomyuntp ypaBHeHHs KOJI€OaHW CTPYHBI, CUWTas, YTO IUIOTHOCTh IOTEHIHATbHAW JHEPTHUU

3JIEMEHTA CTPYHBI NIPOINOPIHMOHAJIbHA €T0 OTHOCUTEIBHOMY YIJIMHCHUIO.

Ne2 WccnemoBaTh Ha SKCTPEMyM (QYHKIMOHAIBI B 3aJade C 3aKPCIUICHHBIMH KOHIAMU (HaWTH
SKCTPEMAJH U TIPOBEPHUTH JOCTATOUYHBIE YCIOBHUS KAaKAUM-JINOO CIIOCOO0M):

1
vyl = f (€7y/?) dx
0

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

Nel Cpenn Bcex KkpuBbIX, coequnstommx Touku (-1, chl) u (1, chl), ompenenuts Ty, KOTOpass mpU
BpaieHnu BOKpyr ocu Ox o0pa3yeT MOBepXHOCTh HAUMEHBIIEH MJIOMIAH.
Ne2 TTocTpouTs pe30JabBEHTY HHTEIPAILHOTO YpaBHEHHs BonbTeppa 2-0ro posa v HaiTH ero

peuieHne npu A=1:

X
y(x) = lf e~ 9y (s)ds + xe*/?
0

Bapuanm 6

Nel IToCcTpOUTh PE30ABBEHTY IS CACAYIOIIUX SIEP:
K(x,s)=xe’, a=-1, b=1
No2 [IpoBepuTh BRIIOTHIUMOCTH YCIOBUS SIKOOH:

Viyl = [1,(12xy + y/? + x2) dx, y(-1)=-2, y(1)=0

V. YueOHO-MeTou4ecKoe U MHGOPMALIMOHHOE 00ecTieYeHue TUCIMILTUHBI

a) OCHOBHas IUTEparypa:

1. BacunbeBa A. b. HTerpanbHbie ypaBHEHUS [DIEKTPOHHBIN pecypc]: yued. —
CIIo.: Jlansb, 2009. — 160 C. — Pexnm JOCTyma:
https://e.lanbook.com/book/42.

2. Ilerpymko M. M. Kypc Beicmieli Marematuku. MHTErpambHOE HCUYMCIICHHE.
OyHKIIMY HECKOJIBKUX MepeMeHHbIX. Juddepenimansubie ypaBHeHus. Jlekuuu
U MPAKTUKYyM [DNeKTpoHHbIN pecypc] : yueb. mocodbue. — CII6.: Jlans, 2008.
— 608 c¢. — Pexxum nocryma: https://e.lanbook.com/book/306.

3. HemunoBuu b.Il. Yucnenneie Mmeroapl aHanmuza. [IpubmikeHue QyHKIUH,
muddepeHnanbHble ¥ MHTETpAIbHBIC ypaBHEHUS [DJIEKTPOHHBIA pecypc]:
yue6. mocobue. — CIIO.: Jlanp, 2010. — 400 c. — Pexum gocrymna:
https://e.lanbook.com/book/537.

0) JlomonHuTeNMpHAs IUTEpATypa:

1. Xennep B. K. O6bikHOBeHHbIE MU PepeHIInaTbHbIE YPABHEHUS, BAPHAIIIOHHOE
UCYHCIICHHE, OCHOBBI CHEHHAIbHBIX (YHKUUA M HHTETPAIbHBIX YpPABHEHHI


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

[DnekTponHBIH pecypc]: yueb. mocobue. — Canxkr-IletepOypr : Jlanb, 2017. —
320 c¢. — Pexxum pocrymna: https://e.lanbook.com/book/96873.

2. Ps6ennkuii B. C. BBeneHue B BBIMUCIUTENbHYIO MaTEMATUKY. - M.: du3zMatiur,
2008. - 285 C. - [OneKTpoHHBI  pecypc]. —  Pexum
nocryna: http://biblioclub.ru/index.php?page=book&i1d=68380

3. IonsuuH, A.Jl. CipaBOYHUK MO MHTETPAIbHBIM YPAaBHEHUSIM [DJIEKTPOHHBIN
pecypc] : copas. / A.Jl. Ilonsaun, A.B. MamxupoB. — DJIEKTpOH. JaH. —
MockBa : ®wsmarout, 2003. — 608 c. — Pexum goctyna:
https://e.lanbook.com/book/2278

Ilepeyenn pecypcos HHGPOPMAIMOHHO-TEJIEKOMMYHHMKAIMOHHOM ceTH

«AHTepHET», HEOOXOAUMBIX /1151 OCBOEHHSI THCIUILTHHBI

1) Hayunas 6ubnuotexa TBI'Y — http://library.tversu.ru;

2) DneKTpOHHO-OMOMMOTEeUHas cuctemMa Znanium.com — http://znanium.com/

3) Duexrponnas 6udmorexa FOPAWT — https:/biblio-online.ru/

4) DnexkTpoHHo-OnbOIMoTeuHas cucrema [PRbooks — http://www.iprbookshop.ru/

5) DAeKTpOHHO-OMOIMOTEeUHAS cucrema M31aTeNbCTBA «Jlanby —
https://lanbook.com/

6) DnexTpoHHO-OMOMMoTeuHast cucteMa BOOK.ru — https://www.book.ru/

7) Hayunas snexktponnas 6ubnuoreka eLibrary.ru: https://elibrary.ru/ ;

8) Undopmarmonnas cucrema «EmumHoe OKHO jocTyna K oOpa3oBaTelbHBIM
pecypcam» — http://window.edu.ru.

VI. MeTroauueckne MaTepraJjibl 1JIsi 00y4arIMXcs 0 0CBOCHUIO TMCIMILINHBI
3aHATUS TPEJCTaBISAIOT COOOM JIEKUMM U IMpakTHyeckue 3aHaTusa. Kypce nekumii
HalpaBjieH Ha O3HAKOMJIEHHME C COOTBETCTBYIOIMM MAaTEMAaTHYECKUM amapaToM
UHTETPAITBHBIX ~ YpaBHEHWH, BAapHAIIOHHOTO WCYHCIeHHs W (popmHpoBaHuE
TEOPETUYECKUX OCHOB U3y4aeMOM TUCLIAILIVHBI.
[pakTdeckne 3aHATHS TPU3BaHBI C(HOPMUPOBATH Y CTYICHTOB HABBIKM U YMEHHUS,
HAlpaBJICHHbIE HA aHATM3 M KIACCU(HUKAIMIO MHTETPATBHBIX YpaBHEHW W 3a/1a4
BapUALMOHHOTO MICYHCIICHNUS, METOJIOB UX pelreHrs. Ha mpakTiyeckux 3aHATHSAX TPH
BBITIOJITHEHUM TIOCTAaBJIEHHBIX 3a7ad (OpPMHUpPYETCSs YMEHHE JIOTHYECKH MBICIUTD H
CIIOCOOHOCTh K CAMOCTOSITENIbHOMY IPUOOPETEHHIO HOBBIX 3HAaHMN B COOTBETCTBUU C
poQeCCHOHATTBHBIMU TTOTPEOHOCTSIMH ¥ MHTEPECAMHU.

IIpumepsbl NpaKTHYECKHUX 32124
l. Haiitu skctpemManu B 3aja4ax co CBOOOAHBIMU KOHITAMH:

A VIyl = [y - x?y/?) dx
B) VIyl= [ 2y —yy/ +xy/?) dx

2. Onpenenuth  coOCTBEHHbIE  (YHKIIMM U COOCTBEHHBIC  3HAUYCHUS
WHTETPaIbHOTO YPaBHEHUS


https://e.lanbook.com/book/96873
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http://znanium.com/
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y(x) = /1[ (s(x—1)+x(s—1)) y(s)ds
0

3. [TocTpouTh PE30ILBEHTY IS CIACAYIOIIUX SEP:
A) K(x,8)=xe®, a=-1, b=1
b) K(x,s)=xs, a=-1, b=1

4. [TocTpouTts pe30abBEHTY MHTETPATILHOTO YpaBHEHUsI BosbTeppa 2-oro pojaa
Y HalTH €ro pelieHue npu A=1:

A) y(x) = Afoxe‘(x‘s)y(s)ds + xeX’/2

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

5. Haiitn Bapuanuro:
1
A)VIyl = [ (xy +y/*)dx
B) VIl = J; y/cosydx

6. HaliTu skcTpemManu B BapUallMOHHOW 3aJade, MCIOJIb3yS YacCTHBIE Cllydau
WHTETPUPYEMOCTH YpaBHEHUA Dijepa:

M VIyl = fy (e +xy/) dx Y00 y(2)4
B) VIyl = f, (v +%)dx, y0)=-2, y(4)=0

7. TIpoBepuUTh BBITTOJIHUMOCTD yCIOBUS SKoOu:
iyl = [L,(12xy + ¥/ + 23 dx,  y(-1)=-2, y(1)=0

8. Ucnonw3ys ycnosue Jlexxanapa, ucciieqoBaTh Ha OKCTPEMYM (DYHKIIMOHAI:

Jl = [J/? = 2y dx, y(0)=0, y(1)=2
9. Haiitu skctpemManu crieayronux (yHKIIMOHATIOB:
/2 - P \

L M?” R
x(0)=1 x(7r/2):e_n/2
4, .
. . o \
. f(x)z '([[—+\a —1). )
x(0)=1, x(n/4)=-n/8.




10. Haiitu skctpemanu (GyHKIIMOHAIOB BUAA:

/
A Vy,z) = [1,(2xy — y/? + 2) dx,y(1)=0, y(-1)=2,2(1)=1, z(-1)=-1
B)V[y, z] ﬁ/yﬂ—ZWde y(1/2)=2, y(1)=1, z(1/2)=15, z(1)=1

11. HaﬁTH 3KCTpeMaJ1H (GyHKIIMOHAJIOB BHJA!
AH’ Lﬂ@”ﬂ y* = 2yx*)dx
B) V[y f 2(y/1? = 2y/2% + y% — 2ysinx)dx

12. UccnenoBaTh PyHKIMOHAN HA SKCTPEMYM:

AYVIy ] = ffj—/idx, (=1, y(2)=4

B)VIyl = [2, ¥/ (1 + x?y/)dx, yD=1, y(2)=4
13. HaI/ITH XapaKTepPUCTUUECKUE YKCIIa U COOCTBEHHbIC (PYHKIIMM UHTETPATIHLHOTO
YpaBHEHUS:
o(x)-A sin? (x)(t) dt =0
14. CocraButh ypaBHeHUE BonbTeppa, cooTBETCTBYIOLIEE 3aaaue Kommu:
y'txy ty=0;y(0)=1; y(0)=1

Bomnpocsl 1J1s1 CaMOCTOATEILHOTO H3Y4YCHHUS

1. ®yHKUMOHAIBI B IMHEWHOM NpOCTpaHCTBE. bim3ocTh KpuBbIX. HenpepsIBHOCTH

dbyHKIIMOHANA.

OCHOBHBIE IOHATHS BAPUALMOHHOIO UCYUCIICHHsI. Bapuanus u ee cBOWCTBa.

VYpaBuenue Oiutepa. Ilpocreiimme ciaydam HWHTETPUPYEMOCTH YpPABHEHMS

Ditnepa. [Ipumepsr.

NHBapnaHTHOCTh ypaBHEHUS Diiiepa.

[Tone sxcTpemanei

JloctatoyHoe yclioBHE 3KCTpeMyMa (QyHKIIMOHAA.

VY cioBHBIN 3KCTpeMyM. 3anada Jlarpanxa.

N3onepumerpuueckue 3aqaumu.

. YpasHenue Bonbreppa.

10 Heonnoponnoe ypaBuenne ®@penronbma 2-ro poja.

11.YpaBuenue @pearosibMa ¢ BEIPOKIECHHBIMU SIpaMH

12.Co0cTBeHHbIE (DYHKIIMM U COOCTBEHHBIC 3HAYCHHS OJHOPOJHOTO ypaBHEHHS
®penarosibma.

13.Teopembl @pearoapma.

14.Pe3onbBenHTa. Pemenne ypaBHEHUI € TOMOIIBIO PE30JIbBEHTHI.

15.Pemienue ypaBaenuii @pearonabpma ¢ mOMOIIbIO onpenenureneit @pearoyibma.

16.UuterpanibHoe ypaBHeHue Abesis u ero 00001eHus.

17.IIpumenenue npeodpazoBanusi Oypbe K PEIICHUIO HEKOTOPBIX HHTErPabHbIX
YpPaBHEHUN.

18.IIpumenenue npeodpazoBanus Jlanjgaca K pelieHUI0 HEKOTOPBIX HHTErPaIbHbIX
YpPaBHEHUM.
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19.Ilpumenenne npeoOpa3OBaHMUS MennuHa K  PEUIEHUI0 HEKOTOPBIX
UHTErpajJbHbIX YpaBHEHUH.
20.Meron perynspuzanuu A.H. TuxoHosa.

VII. Marepua/ibHO-TeXHUYeCKasaA 0a3a, HeoOXoauMasi JJsi OCYLIEeCTBJIEHUS
00pa30BaTeJbHOI0 MPOLECCa M0 AUCHUILINHE

IlepeyeHb JMIIEH3UOHHOTO

HaumeHoBaHue OCHaIEHHOCTH CHEeNUATbHBIX MPOrPAMMHOI0 00ecTieYeHms.
CIeHAJILHBIX* NOMelIeHu ! U MOMeIleHNH 1151 PexBu3uTHI
noMeneHnu CaMOCTOSITEJIbHOM PadoThI MOJATBEPKIAAI0NIEr0
JOKYMEHTAa
VYuebnas aymutopus | 1. Kommiekr yueOnoit mebenmn Ha 25 | Adobe Acrobat Reader DC —
Ne 2025 (170002 MMOCAIOYHBIX MECT. OecmaaTHo
2. DkpaH HacteHHbIN 153x203 Microsoft Windows 10
Tsepckas 0011, T. o .
B 3. [TepeHOCHOW KOMILIEKT Enterprise - Akt npuema-
Taeps, CanoBblit MYJIbTUMEIMHHON TEXHUKH. nepeaaydn Ne 369 ot 21 urosist
nep., 1. 35) 2017

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

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

VIII. CBenenusi 00 00HOBJIEeHUM padoyeii MPOrpaMmbl IUCHUTLIHHBI

Ner.m. OOHOBNEHHBIN pa3aen Ornucanue BHECEHHbIX | PeKBU3NTHI JOKyMEHTa,
paboueil mporpamMmbl WU3MEHEHUN YTBEPAUBILIETO
JICIUIIMHBI MU3MEHEHHUS

N | —




