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I. AHHOTAIUA

1. Heap 1 3a7a9u AU CIUTIMHBI

Leab0 OCBOCHMs IUCLMIUIMHBI SIBISICTCA: O3HAKOMJIEHHE CTYIEHTOB 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 JaeTcs OIpeneieHne (PYHKIMOHAIOB 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 ~ KOHLIAaMM  Ha  (yHKUMOHanbl  Oosee  oOmiero  BHIA,
paccMaTpUBaIOTCS BAPUALIMOHHBIE 3a/1a4U C ITOABKHBIMU I'PAaHULIAMU U 33]1a4U Ha
YCIIOBHBIN DKCTPEMYM.

Bo BTOpOM 4acTu Kypca M3y4darOTCS JMHEWHBIC WHTETPAJIbHBIE YPAaBHEHUS
®penrospMa ¢ CUMMETPUYHBIM SJIPOM, CBOWCTBAa COOCTBEHHBIX (QYHKUUH U
coOcTBeHHbIX 3HaueHud 3amaun typma-JInyBumig. M3ydaroTcss MHTErpasibHbIE
ypaBHeHUsT PpearosbMa BTOPOrO poAa C BBIPOXKIECHHBIM SIIPOM, UHTETPAbHBIC
ypaBHeHus: Bombereppa BTOporo pona. PaccmarpuBarorcs = MHTErpalibHbBIE
ypaBHeHUs: PpearonbMa repBoro poaa, METOAbl PeryJIspu3alui.

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

Huctmmiaa  «HTerpanbHble  ypaBHEHUs»  sBIsieTCs  (haKyIbTaTUBHOM.
ConepxarenbHas 4acTh MPOW3BOJICTBEHHOM JEATEILHOCTA OakanaBpa HampaBiieHa Ha
HAy4YHO-UCCIIEIOBATEIbCKYI0O U HAayYHO-WHHOBAIIMOHHYIO chepy. B pamkax stux
HalpaBJICHUM JNUCUUIUIMHA MPEAIOIaracT 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 CHEIUaIbHBIX 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
mudepeHnanbHbIX YpaBHEHUN BBICIIUX TMOPSAKOB, nuddepeHnupoBanue u
WHTETpUpOBaHUE (DYHKIIMI OJHOW TEPEMEHHOW, CBOWCTBA OMPEICICHHBIX
WHTETPAJIOB, BEIYMCIICHUE W CBOMCTBA YAaCTHBIX MPOU3BOIHBIX U AuddepeHinanon
GyHKIMIA MHOTHX TIEPEMEHHBIX MEPBOTO U BBICHIMX TMOPSAKOB, aareOpandeckue
orepalnvyd HaJ MaTPUIlAMH, BBIUYHUCIEHHWE COOCTBEHHBIX YHUCEN W COOCTBEHHBIX



BEKTOPOB KBaJpAaTHBIX MAaTpHIl, OOIIME CBOWCTBA JIMHEHHBIX MPOCTPAHCTB U

JIMHENHBIX OMEPAaTOPOB.

3. O0beM QUCHHUMILIMHBI: 3 3adeTHBIX eauHaul, 108 akageMHYecKHX YacoB, B TOM
yHucjle KOHTAKTHas padora: yekiuu 34 yaca, mpakTHYecKue 3aHsaThs 34 yaca;

camMocTosiTesibHasi padora: 40 yac.

4. Ilnanupyemble pe3y/bTaTbl O0y4YeHHs] MO JUCHHUIIMHE, COOTHECEHHbIE C
IVIAHUPYEMBIMHU Pe3yJIbTATAMH 0CBOEHHSs1 00Pa30BaTEILHOI MPOrPaMMbl

[Tnanupyemble pe3ysbTaThl OCBOCHHS
00pa3oBaTeIbHON POrpaMMBl
(bopmupyembie KOMIIETSHITHH )

[Inanupyemble pe3yabTaTbl 00yUEHUS 110 AUCLUIUINHE

OIIK-1. CnocoGeH aHaTM3UpOBATh 3a/1a41
POQeCCHOHATBHOMN JIESITeIbHOCTH Ha
OCHOBE IT0JI0KEHNH, 3aKOHOB U METOIOB B
0071aCTH MAaTEMATHUKH, €CTECTBEHHBIX U
TEXHUUYECKHUX HAYK

OIIK-1.1. IIpoBoauT aHau3 MOCTaBJICHHBIX 3314
UCTIONIb3Ysl 3aKOHBI U METO/Ibl MaTEMaTUKU

OIIK-2. Cnocoben hopmynupoBath 3a1a4uu
POoQeCCHOHATBHOMN JIESITeIbHOCTH Ha
OCHOBE 3HaHHH MPO(UILHBIX Pa3/IeIioB
MaTEMaTUIECKUX, TCXHIICCKUX H
€CTECTBEHHO-HAYYHBIX JUCIUILIHH
(Momyeit)

OIIK-2.1. ®opmynupyeT conepkaHue 3a1a4u
WCTIOJTL3Yst 0A30BbIC 3HAHUS MTPOPIITHHBIX Pa3/ICIIOB
MaTeMaTU4eCKUX TUCLUILTHH

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
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Beenenue. OcHOBHbBIE MOHATHS. 3a/1auu, TPUBOISIIUE K 5 2 2 2
MHTErPAJIbHBIM YPABHEHHUSIM.
VYpasnenue Bonwsreppa [ u II-oro pona. 2 2 4
VYpaBuenue Openronsma I u II-oro poaa. 10 2 2 4
CoOcTBeHHbIE 3HAUYEHHSI U COOCTBEHHBbIE (YHKIUU 6 2 2 2
OJIHOPOJIHOTO ypaBHEHUsI Ppenroybpma.
HHTerpanpHbIe Mpeodpa3oBanus Jlammaca u dypee. 9 2 2 6
Ilpomesicymounoe ammecmayuorHoe 3ansamue 2
OCHOBHBIE ITOHATHS BapUALMOHHOTO UCYUCIICHHUS. 6 2 2 2
VYpaBHenue Ousnepa. Dkctpemanu. OCHOBHBIE Cilydad 9 4 2 2
MHTETPUPYEMOCTH YpaBHEHUs Dijepa
HeoOxomuMbie yclioBHSL 3KCTpeMyMa. Y paBHEHHE 8 2 2 4
Diinepa.
OyHKIMOHAIBI, COJAEpKalue Npou3BOAHbIE mopsaka | 11 2 4 6
Bbille  l-oro.  DyHKUMOHAIBI,  3aBHUCSIIME  OT
HECKOJIbKUX (YHKIIH.
MHoroMepHbie BapUaIllMOHHBIC 3aJIa4H. 9 2 2 S
JloctaTtouHble yCIOBHS KCTpeMyMa (yHKIIMOHAIA. 7 2 2 4
3agaya ¢ TOABWXKHBIMH  TpaHUIIAMU. Y CJIOBHUE 8 4 4 4
TPaHCBEPCATbHOCTH.
Bapuannonssie 3a/1a4uu Ha YCIIOBHBIN 9KCTPEMYM 9 6 2 6
Ilpomesicymounoe ammecmayuorHoe 3ansamue 2 2
HUTOT'O: | 108 | 34 34 40
III. O6pa3oBaTeibHbIE TEXHOJOTUH
VYyeOHast mporpamma —
HanMCHOBAHUC pa3JCJIOB U BI/III 3aHATUA 06pa303aTeanLIe TCXHOJIOI'MHN

TEM

Beenenne. OcHOBHBIE
MOHATHS. 3a1a49H,

MPUBOJSIUE K Jlexuus, npakTruyeckoe
WHTETPAIbHBIM YPAaBHEHUSIM.

Jlexyus (mpaouyuonnas,
npooOIeMHAs, N1eKYUs-8U3yaIu3ayus)
Juckyccuonnvie mexnonozuu
Jucmanyuonnvie obpazosamenvHble
MexHOoN02UU




VYpasuenue Bonbsreppa [ u II-
oro poza.

Jlekuus, mpakTU4ecKkoe

Jlexyus (mpaouyuonnas,
npooIeMHas, 1eKYUs-6U3yaiu3ayus)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHble
MEeXHON02UU

VYpasnenue @penronbma [ u
[I-oro pona.

.HCKI_[I/ISI, IMPAKTHUYCCKOC

Jexyus (mpaouyuonmnas,
npobemMHas, 1eKyusi-8u3yaiu3ayus)
Huckyccuonuvie mexnonocuu
Hucmanyuonnvie obpazosamenvHule
MEXHON02UU

CoOcTBeHHbIE 3HAYEHUS U
coOcTBeHHBIE (DYHKITUN
OJTHOPOJIHOTO ypaBHEHUS

Jlekuus, mpakTU4ecKoe

Jlexyusa (mpaduyuonnas,
npooOIeMHAs, 1eKYUs-8U3yaIu3ayus)
Huckyccuonnvie mexnonocuu

®penronapma. Jucmanyuonnvie obpazosamenvHole
MEeXHON02UU
HHuTerpanbHbie Jexyus (mpaouyuonmnas,

npeoOpaszoBanus Jlamiaca u
Dypse.

.HCKI_[I/ISI, IMPAKTUYICCKOC

npooOeMHast, 1eKYusi-8U3yaiu3ayus)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHule
MEXHONI02UU

OCHOBHEIE TIOHATHSA
BapHAI[MOHHOI'O HCUHCIICHHUS.

Jlexuus, npakTudeckoe

Jlexyusa (mpaouyuonnas,
npooIeMHAsL, TeKYUsL-6U3YATUZAYU)
Juckyccuonnvie mexnonozuu
Jlucmanyuonnvie oopazosamenvhvie
MeXHON02UU

VYpaBHeHue Ditnepa.
Oxcrpemaiin. OCHOBHbBIE
CIly4aud UHTETPUPYEMOCTH
ypaBHeHHUs Dilsiepa

.HCKI_[I/ISI, MMPAKTUYICCKOC

Jlexyus (mpaouyuonmnas,
npooOIeMHas, 1eKYusi-8U3yaiu3ayus)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHule
MEXHONI02UU

HeoOxonumele ycrnoBust
JKCTpeMyMa. YpaBHEHUE
Diinepa.

Jlekuus, mpakTU4ecKkoe

Jlexyusa (mpaouyuonnas,
npoOIeMHAsL, TeKYUsL-6U3YATUZAYU)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHole
MEXHON02UU

DyHKIIMOHABI, CoepXKaIe
MIPOU3BO/IHBIC TIOPSI/IKA BBIIIE
1-oro. ®yHKIMOHAIBI,
3aBHCSIINE OT HECKOIBKUX

(GYHKIMH.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyus (mpaouyuonnas,
npooIeMHast, 1eKYusi-6U3yaiu3ayus)
Huckyccuonuvie mexnonocuu
Jucmanyuonnvie oopazosamenvHole
MEXHONI02UU

MHoromepHsbIe
BAPUALIMOHHBIE 3a1a4H.

.HCKI_[I/ISI, MMPAKTUYCCKOC

Jlexyus (mpaouyuonuas,
npooOIeMHast, 1eKYusi-6U3yaiu3ayus)
Juckyccuonuvie mexnonocuu
Jucmanyuonnvie obpazosamenvHole
MEeXHON02UU

JlocTato4yHble YCIOBHS
SKCTpeMyMa (yHKIIMOHAJIA.

Jlexuus, nmpakTudeckoe

Jlexyusa (mpaouyuonnas,
npooIeMHasl, 1eKYUs-6U3yaiu3ayis)
Huckyccuonnvie mexnonocuu
Hucmanyuonnvie obpazosameinvHole
MEXHON02UU




3amaya ¢ MOABMKHBIMUA
rpaHuliaMu. Y CJIOBUE
TPaHCBEPCAIBHOCTH.

Jlekuus, mpakTU4ecKkoe

Jlexyus (mpaouyuonnas,
npooIeMHas, 1eKYUs-6U3yaiu3ayus)
Huckyccuonnvie mexnonocuu
Jucmanyuonnvie obpazosamenvHble
MEeXHON02UU

BapuanuonHsle 3a1aun Ha
YCIJIOBHBIN DKCTPEMYM

.HCKI_[I/ISI, IMPAKTUYCCKOC

Jexyus (mpaouyuonmnas,
npobemMHas, 1eKyusi-8u3yaiu3ayus)
Huckyccuonuvie mexnonocuu
Hucmanyuonnvie obpazosamenvHule
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
CJIyyau UHTETPUPYEMOCTH ypaBHEHUs Dunepa. [Ipumepsl.

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

5. HeoOxomumble ycioBUs SKCTpeMyMa Ui (YHKIMOHANA, COAEPIKAIEro
IIPOU3BOIHBIE BBICIIMX MOPSIIKOB.

6. Ilose skcTpemaneil. YCIOBUS BO3MOKHOCTH BKIIFOUEHHUS JKCTPEMANH B IIOJIE
AKCTpEMaJIe

7. HeoOxoauMmble U JOCTATOYHOE YCIOBUE 3KCTpeMyMa (PyHKIIMOHAIA.

8. BapuanuoHHbIE 3aaud C TOABWXHBIMU KOHIIAMu. llocTaHOBKa 3a1ayu.
YcnoBue TpaHCBEPCATBHOCTHU. TpaHCBEPCATTBHOCTD U OPTOTOHAIBHOCTb.

9. BapuanuoHHblE 3aJaud Ha YCIOBHBIM 3KcTpemMyM. WM3onepumerpuueckas
3a/1a4a.

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 BapmaHnt

1. Haiitu OKCTpEMaJiu B 3aJia4ax CO CBO6OZ[HBIMI/I KOHIIaMu:

2
Viy] =f (vy! — x?y/?) dx

2. IToctpouts ¢pynkumio ['puna:
y'=f(x), y(-D=y(1)=0, -1=x<l

3 Ompenenuth coOOCTBEHHbIE (YHKIIMM ¥ COOCTBEHHBIC 3HAYCHHS WHTETPATBLHOTO
ypaBHEHUS:

y(x) = AJ (s(x—1)+x(s—1)) y(s)ds
0

4. ITocTpOHUTH PE30IBBEHTY JIJIS CAEAYIOIIUX SIEP:
K(x,s)=xe’, a=-1, b=1

5. IlocTpouTh pe30JbBEHTY MHTErPAIIBHOIO ypaBHEHUs BonbTeppa 2-oro poja M HailTH ero




pemenue npu A=1:

X
y(x) = Af e~y (s)ds + xe*’/?
0

HlIxana oyenusanus: MakcumanbHasi BO3MOXKHAs OIICHKA 32 MOJYJTb COCTaBIISET
50 6anoB. OHa CKJIabIBAETCS U3 OLIEHKU YPOBHS 3HaHUM (MakcumyMm 20 6aiiioB),
yMeHUM (MakcuMyM 15 6auioB) u BiiajieHui (MakcuMyMm 15 GasuioB).

1. TunosBble KOHTPOJIbHbIE 3a1aHUA IS MPOBEPKU YPOBHS
chopMHPOBAHHOCTH KOMIIETCHIIUH.

Tunosnie KOHTPOJIbHBIC 32 IaHUS

Bapuanm 1:
Nel
Haiiti skcTpemansHbie KpUBBIE (DyHKIIMOHAIIA!

X
My(0)]= [V1+y?(x)dx, npu  yersusx  y(xy) =g, ¥(x) =

No2 Haiitu skCTpeManbHyI0 KPUBYIO, COOTBETCTBYIOITYI0 MUHUMAIBHOU IO IOBEPXHOCTH
BparieHus (puc.l).

ST =27 [y 1+ 57 (0

X

Bapuanm 2

Nel Haiitu skcTpemanu cienyromero ¢pyHKIHOHaIA

f(x) = (x2 +2° 7 >

o t—

YZIOBIICTBOPSIFOLIUE YCIOBISIM: x(0)=0, x(1)=shl,

Ne2. Haiitu kpaTuaiimiee

paccrosaue ot T.A(1,1) 10 smmnca 4x>+9y?=36

Bapuanm 3

Nel Hatitu Bapuanmro pyHKIIMOHaIA
T
Vly]l = f y/ cosydx
0

Ne2 Haiitn skcTpeManu B BapHallMOHHOM 3ajiade, MCIOJIb3YS YacTHBIE CIIyd4ad HHTETPHUPYEMOCTH
ypaBHEHUs Dinepa:

VOl = [fo+D)dx, y0=2, y(4)0




Bapuanm 4
Nel TlomyuuTh ypaBHEHHS KojieOaHWN CTPYHBI, CUWTAs, YTO IUIOTHOCTH ITOTCHITMAIBHAN DSHEPTHU

QJICMCHTA CTPYHBI IPONIOPLXOHAIbHA €0 OTHOCUTCIIBHOMY YIJIMHCHUIO.

Ne2 HccnenmoBath Ha JKCTpeMyM (YHKIIMOHANBI B 3ajade C 3aKpEIUICHHBIMHA KOHIIAMU (HAWTH
SKCTPEMaJH U MIPOBEPHUTH JOCTATOYHBIE YCIOBHUS KAKUM-JIHOO CIIOCOO0M):

1
Viy] = f (y/?) dx
0
¥(0)=0, y(1)=Ind

Bapuanm 5

Nel Cpenm Bcex kpuBBIX, coemubstonux Touku (-1, chl) u (1, chl), ompemenmuts Ty, KOTOpas mpu
BpaleHuu BOKpyr ocu Ox 00pa3yeT MOBEPXHOCTh HAMMEHBIIICH TIIOIIA TH.
Ne2 TMocTpouTs pe30ibBEHTY HHTETPAIBHOTO YpaBHEHUs BosibTeppa 2-0ro poja U HailTu ero

pemenue npu A=1:

y(x) = /1[ e~ 0=9y(s)ds + xe*/?
0

Bapuanm 6

Nel ITocTpoHuTh pE30BBEHTY ISl CAEAYIOLIUX ALIEP:
K(x,s)=xe’, a=-1, b=1
Ne2 [IpoBepHuTh BEINOIHAUMOCTH YCIOBHUS SIK0OH:

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

V. YueOHO-MeTOou4YecKoe U MHGOPMALIMOHHOE o0ecTieYeHue TUCHMILTUHBI

a) OCHOBHas UTEparypa:

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.
OyHKIIMM  HECKOJBKMX TiepeMeHHbIX. J(uddepeHunanbibie  ypaBHEHHUS.
Jlekuuu ¥ TpakTUKYM [DJEKTpOHHBIM pecypc| : yueb. mocodome. — CIIO.:
Jlanb, 2008. — 608 ¢. — Pexum goctymna: https://e.lanbook.com/book/306.

3. HemunoBuu b.II. Yucnenneie Mmeroapl aHanmuza. [IpubmikeHue QyHKIUH,
muddepeHnanbible ¥ MHTETpATIbHBIC ypaBHEHUS [DJIEKTPOHHBIA pecypc]:
yueb. mocooue. — CII6.: Jlawp, 2010. — 400 c. — Pexum pgocryna:
https://e.lanbook.com/book/537.

0) JononHuTensHas TUTEpaTypa:

1. Xeunep B. K. OObikHOBeHHble JuddepeHranbHble  YpaBHEHUS,
BapHAIIMOHHOE MCUUCIICHNE, OCHOBHI CIIEIIMABHBIX (DYHKIIMNA W MHTETPATbHBIX
ypaBHEHHUU [DJeKTpOHHBIA pecypc]: yueb. mocooue. — Cankrt-IletepOypr :
Jlanb, 2017. — 320 ¢. — Pexxum goctymna: 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. Pabenbkuit B. C. BpeneHue B BBIUUCIUTENBHYIO MaTeMaTUKy. - M.:
Ouzmariut, 2008. - 285 c¢. - [DnekTpoHHbId pecypc]. — Pexum
nocryna: http://biblioclub.ru/index.php?page=book&1d=68380

3. IonsiuuH, A.Jl. CipaBOYHUK MO MHTETPAIbHBIM YPABHEHUSAM [DJIEKTPOHHBIN
pecypc] : copas. / A.Jl. [lonsaun, A.B. MamxupoB. — DJEKTpOH. JaH. —
MockBa : ®wusmariaut, 2003. — 608 c. — Pexum jgoctyna:
https://e.lanbook.com/book/2278

Ilepeyenn pecypcos UHGPOPMALMOHHO-TEJIEKOMMYHHMKAIMOHHOM ceTH

«HTEepHeT», HEOOXOIMMBbIX /115l 0CBOEHHUS THUCIMILIHHBI

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

2) DnexTpoHHO-O0MOIMOTEeUHas cucteMa Znanium.com — http://znanium.com/

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

4) DnexkTpoHHo-OnOIMoTeuHas 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 snektponHas 6ubinoteka eLibrary.ru: https://elibrary.ru/ ;

8) Undopmanuonnas cucrema «EmuHoe oOkHO pgocTyma k oOpa3oBaTEIbHBIM
pecypcam» — http://window.edu.ru.

VI. Metoanueckue MaTeprasibl A1 00y4arOLIUXCsl 110 OCBOCHHMIO THCIMILIHHBI
3aHATUS TPEJCTaBISAIOT COOOM JIEKUMM U IpakTHyeckue 3aHaTusa. Kypce nekumii
HalpaBJicH Ha O3HAaKOMJICHHME C COOTBETCTBYIOIIMM MAaTEMaTHUYECKHM aIaparom
UHTETPAIBHBIX ~ YpaBHEHWH, BAPHALMOHHOTO UCYMCIEHM U (popMHpOBaHUE
TEOPETUUECKUX OCHOB U3y4aeMOM TUCLIAIUIVHBIL.
[IpakTuueckue 3aHATHS MPU3BaHbl CPOPMUPOBATH y CTYIEHTOB HAaBBbIKM U YMEHWUS,
HalpaBJieHHbIE HA aHAIM3 M KJIACCHU(PUKALMIO MHTErpabHBIX YpaBHEHWM M 3a/1ad
BapUAIIMOHHOTO MCYHUCIICHHUS, METOJIOB X pelleHus. Ha mpakTuueckux 3aHATUSIX MPU
BBINOJIHEHUU TOCTABJICHHBIX 3aJa4 (POPMHUPYETCS YMEHHUE JIOTMYECKHM MBICIUTh U
CIIOCOOHOCTh K CaMOCTOSITEIbHOMY MPHOOPETEHUIO HOBBIX 3HAHWI B COOTBETCTBUM C
npoQecCHOHATTBHBIMUA TOTPEOHOCTSIMUA M UHTEPECAMHU.

IIpumepsbl NpaKTHYECKHUX 32424
l. Haiitu sxctpemManu B 3aja4ax co CBOOOAHBIMU KOHITAMH:

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

2. Onpenenuth  coOCTBEHHbIE  (PYHKIIMM U COOCTBEHHBIC  3HAUYCHUS
WHTETPAIbHOTO YPaBHEHUS

y(x) = /'1[ (s(x—1)+x(s—1)) y(s)ds
0

3. [TocTpouTh Pe30JIbBEHTY JJIS CIEYIOUIUX SIAEP:


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/

A) K(x,s)=xe°, a=-1, b=I
b) K(x,s)=xs, a=-1, b=I

4. [TocTpouTh Pe30JbBEHTY HHTETPAILHOTO ypaBHeHHsS Boibreppa 2-oro poaa
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. Hauntn Bapnaumo
A)Vly f (xy +y/?)dx
B) V[y ] = fo y/cosydx

6. Haiitu skcTpemaii B BapHallMOHHOM 3ajlaye, HMCMOJb3ys YacCTHBIE CIy4au
WHTETPUPYEMOCTH YpaBHEHUA Dijepa:

A) Vly ]— ING +xy/) dx y(0)=0 y(2)=4
B) Viyl=J, v +3 2)dx, y(0)=-2, y(4)=0

7. TIpoBepuUTh BBITOJIHUMOCTD yCIOBUS SIK0oOu:
= [}, (2xy +y/* + x¥) dx, y(-1)=2, y(1)=0

8. Hcnounb3ys ycinosue Jlexxanapa, UCClIeIOBaTh HA AKCTPEMYM (DYHKIIMOHAI:

vl = [ (/® -2y dx, y(0)=0, y(1)=2
9. Haiitu skctpemManu crieayronux (pyHKIIMOHATIOB:
T2, . 2 \
. f(x)='([[?+e S |
x(0)=1 x(m/2) /2
w4, .
N A A )
) f(X)_z[[ +\4r—1) )
x(0)=1, x(n/4)=-n/8

x(0)=0, x(m)=sh4m

10. Haiitu skcTpemanu GyHKIIMOHAIOB BUA:
/3
A Vy,z) = [1,(2xy — y/> + 5 dx, y(1)=0, y(-1)=2,2(1)=1, z(-1)=-1



B)V[y,z] jygﬂ-qwﬂym yv(1/2)=2, vy(1)=1, z(1/2)=15, z(1)=1

11. HaﬁTH 3KCTpeMaJ1H CI)yHKHI/IOHaJ'IOB BHUJIA:
A V[y f /12 + 92 = 2yx®)dx
B) V]y f 2(y//? = 2y/% + y2 — 2ysinx)dx

12. UccnenoBaTh PyHKIMOHAN HA SKCTPEMYM:

AYVIy ] = ffj—/idx, (=1, y(2)=4

B) Vly .fy41+xy0wf y-D=1, y(2)=4
13. HaI/ITI/I XapaKTePUCTUUECKUE Yhclia U COOCTBEHHBIE (DYHKIIMU HMHTETPAIbHOTO
YpaBHCHHUS:
o(x)-A] sin? (x)@(t) dt = 0.
14. CocraButh ypaBHeHUE BonbpTeppa, cooTBeTCTBYIOLIEE 3aaaue Kommu:
y'+xy +y=0;y(0)=1; y(0)=1

Bomnpocs! AJ151 CaMOCTOATEILHOTO H3YYEeHUS

1. ®yHkuuoHansl B JIMHEMHOM  MPOCTPAaHCTBE.  BIM30CTh  KPUBBIX.

HenpepoiBHOCTH (DyHKIIHOHATA.

OcCHOBHBIE MMOHSTHUSI BAPUALIMOHHOTO UCUYUCIIeHUA. Bapuanus u ee cBoiCcTBa.

VYpaBuenue Oiinepa. I[Ipocreiimine ciaydanm HWHTETPUPYEMOCTH YpaBHEHHS

Dinepa. [Ipumepsr.

NHBapnaHTHOCTH ypaBHEHUS Duiiepa.

[Tone sxcTpemanei

JloctatoyHoe yclioBHE 3KCTpeMyMa (QyHKIIMOHAA.

VYcnoBHBIN SkcTpeMyM. 3anada Jlarpanxa.

N3onepumerpuueckue 3aqaumu.

. YpasHenue Bonbreppa.

10 Heonnoponnoe ypaBuenne ®@penronbpma 2-ro poja.

11.YpaBuenue @pearosibMa ¢ BEIPOKIECHHBIMU IpaMU

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

13.Teopembr @pearonapma.

14.Pe3onbBenHTa. Penienre ypaBHEHU C TOMOIIBIO PE30JIbBEHTHI.

15.Pemienue ypaBaenuii @pearonapma ¢ mOMOUIbIO onpeaenureneit @pearosibma.

16.UuterpanibHoe ypaBHeHue Abesis u ero 00001eHus.

17.Ilpumenenue npeoOpazoBanus Oypbe K PEHICHUIO HEKOTOPBIX HWHTETPaIbHBIX
YpPaBHEHUN.

18.Ilpumenenne  mnpeoOpa3zoBanus  Jlanjaca K pEIIGHHIO  HEKOTOPBIX
WHTETPaJbHBIX YPaBHCHUI.

19.Ilpumenenne npeoOpa3oBaHUs MemmHa K  PEHICHUIO  HEKOTOPBIX
MHTETPpaJIbHbIX YPaBHEHUIA.

w N
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20.Merop perynspusanuu A.H. TuxoHosa.

VII. MarepuajibHO-TeXHUYeCKasa 0a3a, HeoOXoauMasi JJsi OCyLIEeCTBJICHUS
00pa30BaTeJbHOI0 MPOLECCa MO AUCHUILINHE

IlepeyeHb JMIIEH3MOHHOTO

HaumeHoBaHue OCHaIEHHOCTH CHeUATbHBIX MPOrPAMMHOI0 00ecTieYeHms.
CHenraJbHbIX* NOMelleHU ¥ oOMeleHUui 1J1s1 PexBu3nTHI
noMeneHui CaMoOCTOSITeIbHOM PadoThl NOATBEPKAAI0IIEr0
AOKYMEHTAa
VYuebnas aymutopus | 1. Kommiekr yueOnoit mebenmu Ha 25 | Adobe Acrobat Reader DC —
MOCAI0YHBIX MECT. OecriaTHO

Ne 2025 (170002
TBepckas o0uI., T.
TBepb, CanoBblit

nep., 1. 35)

2. DxpaH HacTeHHbIH 153x203
3. IlepeHOCHO# KOMILIEKT
MYJIbTUMEAUNHON 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 — 6ecruaTHO
MS Office 365 pro plus -
AKT npuema-nepenayu Ne
369 ot 21 urons 2017

VIII. Ceenenusi 00 00HOBJICHHH padoyeil MPorpaMMbl AMCHUIIHHBI

Nerr.. | OOHOBNEHHBIH paznen padoueit
IPOTpaMMbl JUCIUIUIUHBI U3MEHEHUH

Omnurcanue BHECEHHBIX PexBu3uTHI JOKYMCHTA,

YTBECPAUBUICTO
HN3MCHCHHUA

DN | —




