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CocraBuTenb: TONEHT Kadeapbl MAaTeMaTUYECKOro aHanu3a AoueHT Jlaiinanosa 3.M.

@oHJ| OLICHOYHBIX CcpelcTB cocTaBieH B cooTBeTcTBUM ¢ DPI'OC BO mno HampapieHuUro
noarotroBku 44.03.05 Ilemarormueckoe oOpa3oBanue (C IByMs HPOPMISIMH TOATOTOBKH),
YTBEP)KICHHBIM NpHKa3oM MuHHCTEpcTBa 00pa3zoBanus UM Hayku Poccuiickoit denepanyu ot
22.02.2018 1. Ne 125 ¢ m3mMeHeHUSIMH M nonojdHeHusIMu oT 26.11.2020 r., Ne1456, 8.02.2021 r.,
No83, ocHOBHOI MpodeccunoHAIBbHOW 00pa30BaTEIbHON MPOrPaMMON BBICIIIET0 00pa30BaHUS 110
HanpaBieHuio moarotoBku 44.03.05 Ilemarormueckoe oOpa3oBanue (¢ AByMS TpOPHISIMHU

MOATOTOBKH); JOKaIbHbIMH akTamu KUI'Y.

DoHA  OIEHOYHBIX CpCACTB pPACCMOTPCH W YTBCPIKJACH Ha 3acCAaHHuU Ka(bellpbl

MaTeMaTHdeckoro amanmmsza Ha  2024-2025 y4eOHbli rom, mporokon Ne 9 ot
07 mast _ 2024r.



1. Komnerenunu no gucuuninne «[IpudanxeHHble MeTOAbI pelIeHus

HHTErpajbHbIX U AU epeHHATbHBIX YPABHEHUID)

00pa3oBaTeNbHYIO Cpeay s
JOCTHKEHUS INYHOCTHBIX, MPEAMETHBIX
¥ ME€Ta MPEJIMETHBIX PEe3yIbTaTOB
00y4YeHHsI CpPeCTBAMU MPENoJaBaeMbIX
y4€OHBIX MPEIMETOB

Kon Conepxanue KOMIeTEeHIIAN
I/IH[[I/IKEITOPLI JOCTHRCHUSA
KOMIIE- B COOTBCTCTBUH C -
Tenmuii ®roC BO/ OI1 BO FOMITETEHIITH
VK-1 Crioco0eH OCYIIeCTBIISATh TIOUCK, YK-1.1. 3naet npuHIUIBI cOOpa,
KPUTUYECKUN aHAIU3 U CUHTE3 otbopa u 06o0IeHus nHGOpMAaITHH
I/IH(I)OpMaLII/II/I, IIPUMCHSATH CHCTEMHBIHI VK-1.2. YMeeT COOTHOCUTE
nmoaxon Jisl peIICHus MOCTABJICHHBIX 3a1a4 Pa3HOPOJIHBIE ABJICHHS U
CHUCTEeMaTU3UPOBATh UX B PaMKax
n30paHHbIX BUJIOB IPOPECCUOHATBHON
JESITEIIbHOCTH
VK-1.3. Brazneer HaBbIKaMH pabOTHI €
WH(pOPMAITMOHHBIMU 00BEKTAMH H
ceThlo IHTepHET, OMBITOM HAyYHOTO
MTOMCKA, OIIBITOM OuOJIMorpaduaeckoro
MOUCKA
IK-3 CnocoGen dopmupoBats pazsuBaronryto | [IK-3.1. 3naer cmocoObl MHTErpanuu

y4eOHBIX TPEIMETOB Ui OpraHU3aLUuU
pa3BuBaOIIel y4eOHOW AeITeTbHOCTU
(MccnenoBaTeNbCKOM, IIPOEKTHO,
IpYIIOBOM U Jp.)

[1K-3.2. HUcnonb3yer oOpazoBaTenbHbBIN
NOTEHIMAT COLMOKYJIbTYPHOH cpelibl
pEeTHoHa B MPEToIaBaHuy (IIpeIMeTa 1o
npoduito) B yueOHOM 1 BO BHEYPOUHOM
JeSITeTTbHOCTH

I1K-3.3. Bnageer cnocobamu
WHTETPAIlUH Y9eOHBIX MPEIMETOB IS
OpraHu3aly pa3BuBaoIiell yueOHoU
JEeSITeTTHHOCTH (MCCIIeI0BATEIbCKOH,
IIPOEKTHOM, TPYNIIOBOM U JIp.)

2. TecToBblil MaTepHUAJ ISl AMATHOCTUKHA NHIUKATOPOB OlleHUBAHMSI
chopMHUpOBaAHHOCTH KOMIIETEHIIMI MO AucuunInHe «IIpndian:keHHbIe
METO/IbI PEeHICHUS HHTErPAJIbHBIX U JU(epeHIHATBHBIX YPABHEHUI»

Homep | HpaBuibubIii Conep:xanue Bonpoca Komnerenuus
3a/aH0 oTBeET

s
3aaHus 3aKPHITOr0 THIA ¢ OHUM MPABHILHBIM 0TBETOM

1. Kakoii THII ypaBHeHHSs PeACTABJsAET OO0 YK-1, TIK-3

poaa?

HHTerpajibHOe ypapHeHue ®dpearojabma 2-ro




a) u() =109 + [ K(x y)u(y)dy

b) u() = [K(x y)u(y)dy
C) u(®) =f(x) + KMu(x)

d) ue) = [fy)KExy)uly)dy

Kakoii MeTO1 HCIIOJIB3YeTCs 11l HAXOMKIEeHUsI
penleHusi HHTErPaJIbHOr0 YpaBHEeHUS
®pearosbma 2-ro poaa?

a) MeToa KOHEUHBIX Pa3HOCTEH

b) MeToa nocnenoBaTeabHbIX TPUOIUKEHUI

¢) Meroza uHTErpanbHbIX Npeodpa3oBaHU

d) MeTon Bapuaiuii TOCTOSTHHBIX

YK-1, IIK-3

Kaxkoe cBoiictBo nmeet siipo K(X,y) mis
o0ecrnieyeHNs CXOAUMOCTH MeTOa
MOCJIeI0BATEIbHBIX NPUOJIMKEHUI?

a) J1oyokHO OBITH HEOTPAaHUYEHHBIM

b) Jlo5KHO OBITH HEMPEPHIBHBIM U
OrpaHUYCHHBIM

C) JomKHO OBITH TMHEHHBIM

d) HoKHO OBITh CHMMETPUYHBIM

VK-1, TIK-3

Kakoii u3 cjieayrommx MeTog0B MOKHO
HCIOJIb30BATh JIJIsl pellleHUs] HHTerPaJIbHbIX
ypaBHeHnuii BosibTeppa 2-ro poaa?

a) MeToj 1 KOHEUHBIX 2JIEMEHTOB

b) Metox nocneoBaTeIbHBIX MPUOTKESHHII
¢) Meton Jlammaca

d) MeTo/1 pa3HOCTHBIX YpaBHEHUI

YK-1, IIK-3

Yro Takoe 3axaya lItypma—Jinysuiansa?

a) uddepennmansuoe ypaBHEHHE C
HAYaJIbHBIMU yCIIOBUSIMU

b) IuddepennmanprHoe ypaBHEHUE C KPACBBIMU
YCIOBUSIMU

c¢) Cucrema anredpandyeckux ypaBHEHUN

d) MuTerpanbHOE ypaBHEHHE

VK-1, TIK-3

Kak M0:KHO OCTPOUTH Pe30J1bBEHTY
ypaBHeHusi ®pearosabma 2-ro poaa?

a) Uepes pelleHre 0JJHOPOIHOTO YPAaBHEHUS
b) Uepes urepaniioHHyI0 CXeMY, UCTIONB3YS
UTEPUPOBAHHBIE S7pa

C) Uepes 4ncClIeHHbIE METO/IbI

d) Yepes npeodpazoBanue Jlammaca

YK-1, ITIK-3
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3auaHm{ 3aKPBITOIo TUIIA ¢ HECKOJbKMMH IIPAaBUJIbHBIMHA OTBETAMU

7.

Kakoe u3 cieayommux yrBep:KIeHuil BepHO
OTHOCHUTEJHLHO MET0/1a MOC/Ie0BATETbHBIX
npuoOIHKeHUi?

a) MeTon Bceraa cXoauTes JJIsl TH00BIX siAep

b) MeToa MOKeT HE CXOOUTHCS ISl HEKOTOPBIX
anep

¢) Meroz TpeGyeT Hamu4usi € AMHCTBEHHOTO
perieHus

d) MeTton paboTaeT TOABKO JJIsl TUHEHHBIX
WHTErPaAJIbHBIX YpaBHEHUN

VYK-1, IIK-3

Kakoe u3 ciieayommux ypaBHeHHH SIBJISACTCS
ypaBHenuem lItypma—J/InyBuiias?

a) y"+p(y+a(x)y=0

b) y"+y=0

¢) y+ta(x)y=f(x)

d) y"+2y=0

VK-1, TIK-3

KakoBa poJib pe30JibBeHTHI yPABHEHUSA
®pearoasma 2-ro poga?

a) OHa MOMOTaeT HaXOAUTh PEIICHUE YPABHECHMUSI.

b) Ona siBisIeTCS pelieHueM OJTHOPOTHOTO
ypaBHEHUSI.

¢) OHa ucnoab3yeTcs i MpeoOpa3oBaHUs
ypaBHEHUS B APYTYIO GopMy.

d) OHa MOKeT ObITh BhIpaXK€Ha Yepes
UTEPUPOBAHHEIE sI/Ipa.

VK-1, TIK-3

10.

Kakue u3 cieayonmux ypaBHeHUH ABJIAIOTCS
HHTErpajJbHbIMU YpaBHeHUusimu BoJsibTeppa 2-
r0 poJia ¢ BbIPOKICHHBIM AAPOM?

a) u() =f(x) + [Ke y)u(y)dy
b) u() = [K(x y)u(y)dy
€) u() =f0J + [K(x y)u(y)dy

d) u() =f(x) + [Kx y)u(y)dy

YK-1, IIK-3

11.

Yro Takoe pyHkuus ['puHa B KOHTEKCTE
3agayu lHItypma—Jinysuina? (Beidbepure Bce
MOAXO/ASAIIME BAPUAHTHI)

a) Pemienue oqHOPOJHOTO ypaBHEHUS

b) ®yHKIMs, KOTOpasi HCTIOTIB3YETCS ISt

VK-1, TIK-3
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MMOCTPOCHHUA PCIICHUA HC OAHOPOIHOT'O

ypaBHEHUS

c) OyHk1Ms, 3aBUCAIIAS OT KPAeBBIX YCIOBUN
d) Koncranta HHTErpupoBaHUsI

12. Kakue ypaBHeHHSI MOKHO PElINTh C YK-1, TIK-3
MOMOIIBI0 Pe30JIbBEHTHI 3aKPHITOr0 TUIIA?
a) YpaBuenust @pearonsma 1-ro pona
b) YpaBuenus Bonbreppa 1-ro pona
C) YpaBuenust ®pearonsma 2-ro pona
d) Ypasuenus Bonbreppa 2-ro pona
3ajanus 3aKPBITOr0 THNA. 3a1a44 HA COOTBETCTBHE
13. ConocTaBbTe TEPMHHBI ¢ UX onpeaeaenusamu: | YK-1, 1IK-3
Tepmun Omnpenesienune
a. InTerpanbHOE ypaBHEHHE C
1. YpaBHeHue ‘P yp
HIEPEMEHHBIM BEPXHUM
®penrosbma
peaeiom
2. YpaBHeHUe b. UnTerpanpHOe ypaBHEHUE C
BonbTeppa 2-ro (UKCHPOBAHHBIM BEPXHUM
pona peenom
3. Anpo c. ®yHKIMs, onpeestonas
ypaBHEHUsI B3aMMO/ICHCTBUE TIEPEMEHHBIX
d. ®yHkImsa
4. Pemenne OB}J/'IGTII-:O ;IIO ast
YpaBHEHUS YA pATOTIL
UHTETPAIIbHOMY YPaBHEHHIO
14, ConocTaBbTe TEPMHHBI ¢ UX onpeaeaenusamu: | YK-1, 1IK-3
TepMmun Omnpenesenus
1. SIapo ypaBHeHUsI a K(x,t)c
®penronsma ¢ukcuposannbiM
2. Slapo ypaBHEHHUsI b. K(X,t)c
Boneteppa niepeMeHHbIM {
3. [Ipumenenune
. ¢. MonenupoBanue
ypaBHEHHU
MIPOLIECCOB B (pu3mKe
®penroibpma
4. Ilpumenenune d. Onucanue BpeMeHHBIX
ypaBHeHul Bonbreppa 3aBUCUMOCTEN
15. ConocTaBbTe TEPMHHBI ¢ UX onpeaeaenuamu: | YK-1, 1IK-3

Tepmun OmnpenesieHus




1. JInueitnoe
HWHTETPAIbHOE
ypaBHEHUE

a. YpaBHEHHE, B KOTOPOM
A0p0 U (PYHKIMU JTUHEHHbBI

2. Henmmneiinoe
HWHTETPAIbHOE
ypaBHEHUE

b. YpaBuenue,
cozeprkariee
NpOU3BEACHUS (PYHKIUH

3. [Ipumenenue
METO/1a UTepaLui

c. CnenuanbHbIi ciiydan
sJipa B ypaBHECHUH
®pearoiapma

4. SAnpo I'puna

d. Jlins Hax oK aeHHs
pelIeHU YpaBHEHUN

16. ConocTaBbTe TEPMHHBI ¢ UX onpexeaenusamu: | YK-1, TIK-3
TepMmun Omnpenesnenus
1. 3agaua a. OyHKIMH,
[Hrypma- COOTBETCTBYIOIIME
JInyBumns COOCTBEHHBIM 3HAYCHUSAM
b. 3HaueHHs, IPH KOTOPBIX
2. CobcTBEHHbBIE > TP p
ypaBHEHUE UMEET
3HAYCHUS
HETPUBHAIBHOE PEIICHNE
c. Onepatop BTOpPOro nopsaxa
3. CoOcTBEHHBIE patop BTop P
C 3aJaHHBIMHU I'PAHUYHBIMU
byHKIIUN
YCIIOBUSIMU
d. YcnoBus, 3a1aBaeMble Ha
4. I'pannyHbIC
rpaHuIax 0osacTu
YCIIOBUS
OIIpe/IeNICHUS
17. ConocTaBbTe TEPMHHBI ¢ UX onpeaeaenusamu: | YK-1, 1IK-3

Tepmun

Onpenesenus

1. YpaBHenue
®penrosabma ¢

a. YpaBHeHHUE, TI€ AP0
HE 3aBHUCUT OT OJTHOM

BBIPOKJEHHBIM SIAPOM MIEPEMEHHOMN

2. YpaBHeHHE
Boanbreppa ¢

b. YpaBHenue c
3aBHCHUMOCTBIO OT

BBIPOKJEHHBIM SIAPOM Pa3HOCTHU ITEPEMEHHBIX

3. Snpo B
WHTETPAIbHOM
ypaBHEHUU

¢. yHKIMs, KOTOpas
ompenensier
B3aNMOJICHCTBHE
IIEPEMEHHBIX

4. CyiiecTBoBaHHE

pelIeHui

d. YcnoBue, nmpu KOTOpoM
UHTETpaIbHOE yPaBHEHUE
UMEET pelICHUE




3auamm 3aKPBITOI'0O TUIIA HA YCTAHOBJICHHUE HpaBHﬂbHOﬁ nmocjaeaoBaTreJIbHOCTH

18.

YcraHoBuTe NPaBUJILHYIO
MOCJIe0BATEJIbHOCTD 1IAT0B Il PelleHust
3agaum lrypma—J/InyBuiis:
1. Omnpenenenue cCOOCTBEHHBIX 3HAUCHUI
2. 3anuch ypaBaenus Lltypma—JInyBumis
3. IlpumeHeHHe KpaeBbIX yCIOBHI
4, HaxoxaeHue coOOCTBEHHBIX (YHKITUN

VYK-1, IIK-3

19.

YcranoBuTEe NPABUIBHYIO
MOCJIeA0BATEIBLHOCTD IIAT0B I MOCTPOCHUS
pe30JibBeHThI YpaBHeHus dpearoabma 2-ro
poaa.

1. Omnpenenure Aap0O UHTETPATLHOTO

YPaBHEHHUS

2. IlpumeHnTe UTEPAITMOHHYIO CXEMY

3. Haiigure HeoTHOPOAHBIN UJIeH

4. llomyuynTe BBIPAXKEHHUE PE30JIbBEHTHI

YK-1, TIK-3

20.

YcraHoBHUTE NPABUIBHY IO
MOCJAEeA0BATEIbHOCTh XaPAKTEPUCTHK
(pyHKIU, HCIIOIb3yeMbIX B HHTEIPAJIbHBIX
YPABHEHUSIX:

1. HempepbIBHOCTB

2. OrpaHM4eHHOCTb

3. Huddepenmpyemoctsb

4. VHTErpupyeMocThb

YK-1, TIK-3

21.

YcranoBure NpaBWIbHYIO
NocJIe0BaTeJILHOCTh IPMMEHEHUsI MeTO/1a
NMOCJae0BATEIbHBIX NPUOJINKEHUI:
1. Onpenenenre HaYaIbHOTO MPUOITHIKEHUS
2. Utepanus 10 JOCTUKEHUS CXOUMOCTH
3. IIpoBepka pe3ysnbTaToB
4, 3aBepllleHUE Mpolecca

YK-1, TIIK-3

22.

YcranoBure NpaBUIbLHYIO
M0CJIEI0BATEIBbHOCTD LIATOB NPHU
HUCI0JIb30BaHMU PpyHKuMM I'puna s
peLieHus 3a/1a4n:

1. Omnpenenenue KpaeBbIX YCIOBUN

2. Tloctpoenue pynkiuu ['puna

3. UHrerpaius ¢ He OJHOPOAHBIM YJICHOM

4. HaxokIeHue NOJHOIO PELIeHUs

YK-1, TIK-3

3allaHI/IH OTKPbLITOI'O THIIA HA T0IIOJTHCHHUEC




23.

XapakTepucTUKH PYHKIUN, HCIIOJIb3YEeMbIX B
HHTErpaJbHbIX YPABHCHUAX:
1.HemnpepbIBHOCTB:

2.0rpaHU4EeHHOCTb:

3. luddhepeHrpyeMocTh:

4. VIHTerpupyeMocCTh:

YK-1, TIK-3

24.

Yro Takoe pynkuus ['puHa, 1 KaKkoBa e€ poJib
B pemieHun 3a1a4 lrypma—JlnyBuiis?

VYK-1, IIK-3

25.

NuTerpanbHble ypaBHeHUs IPUMEHSIOTCS B
MaTeMaTU4YeCKoi (pu3uKe JJIA:
MonaenupoBanus

Pemenns 3agay o

Onpenenenus

OnruMu3anun

YK-1, TIK-3

26.

3anumure MeTOA, 0 KOTOPOM HUIET pedb
HTepanrOHHBIN MPOLECC, B KOTOPOM KaXKI0€
HOBOE MPUOIMKEHUE 3aBUCUT OT MPEbIAYILETO,
Y OHO BBIYHCIIIETCS C UCIIOIb30BAaHUEM
3aIaHHOT'0 UHTErPAJIbHOIO YPaBHEHHUS 10
JIOCTHIKEHHUsI 3aJJaHHOM TOYHOCTH.

YK-1, TIIK-3

21.

3anumure 3aga4y, 0 KOTOPOil HAET pedb
Kiraccuueckast 3a1aya B MaTeMaTHYECKOM
aHaJu3e, COCTOSAIIAs B HAXOKICHUU
COOCTBEHHbBIX 3HAYEHUI U COOCTBEHHBIX
byHKUMA TUHEHHOTO AU(depeHInanbLHOTO
orneparopa

YK-1, TIK-3

3a1aHus OTKPBITOIO THIIA C PA3BEPHYTHIM OTBETOM

28.

OnummuTe NOCJI€10BATEILHOCTD IIATOB J1JIs1
MOCTPOEHUsI Pe30JIbBEHTHI YPABHEHUS
®pearoasma 2-ro pojaa.

YK-1, TIIK-3

29.

O0bsicHUTE, KAK MOKHO HCII0JIb30BATH
(¢ynkuuro I'puHa 11 penieHus: CUCTEMbI
nuddepeHIMAIBHBIX YPABHECHUM.

YK-1, TIK-3

30.

OnunH 13 MeTO10B pPellleHNs] HHTerPaJIbHbIX
YPABHEHUH ¢ BHIPOAKAECHHBIM SIIPOM — 3TO:

YK-1, TIK-3

31.

HNHTerpajbHbie ypaBHEeHUsI MOT'YT OBITH
npeodpa3oBaHbI B:

YK-1, TIK-3




32.

YcioBus CylieCTBOBaAHUSA PelIeHUi
HHTEIPAJIbHOI0 YPABHEHHS BKJIIOYAIOT:

YK-1, TIK-3
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