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CocraBuTenb: TOIEHT Kadeapbl MaTEMaTHYECKOTro aHaau3a qomeHT Jlaiinanosa 3.M.

@oHJ1 OLIEHOYHBIX cpeAcTB cocTaBieH B coorBeTcTBUM ¢ OI'OC BO mo HampaBiieHHo
noarotoBku 44.03.05 Tlemarormdeckoe oOpa3oBaHue (C AByMs NPO(HUISAMH ITOJATOTOBKH),
YTBEP)KICHHBIM NpHKa3oM MuHHCTEpcTBAa 00pa3zoBanus UM Hayku Poccuiickoit denepanyu ot
22.02.2018 r. Ne 125 ¢ m3menenusmu u gononHeHusmu ot 26.11.2020 r., Ne1456, 8.02.2021 r.,
Ne83, ocHoBHOII mpodeccroHanbHON 00pa30BaTENBLHON MPOTPaMMON BBICIIETO 00pa30BaHUS 11O
HarnpaBiaeHuto moarotoBku 44.03.05 Ilemarormveckoe oOpazoBaHue (¢ AByMs NPOGUIIMU

MOATOTOBKH ); JJOKabHbIMH akTamMu KUI'Y.

@DOHJT OICHOYHBIX CPEICTB PACCMOTPEH U VYTBEPXKJACH Ha 3aceJaHuu Kadeapsl
MaTemarndeckoro amamusza Ha 2024-2025 yueOHBIA TOH, TpoToKonr Ne 9 ot
07 masg _ 2024r.



1. Komnerenuuu no qpucuuriuie «[IpudanskeHHbIe MeTOIbI peleHus

HHTErpaJbHbIX U TUPPepeHIHATbHBIX YPABHEHUI

00pa3oBaTenbHyIO Cpeay s
JOCTYOKEHUS IMYHOCTHBIX, TPEIMETHBIX
M MCTa NIPECAMCTHBIX PE3YJIbTATOB
00y4YeHUs CPelICTBAMU TIPEII01aBaACMbIX
y4eOHBIX TIPEMETOB

Kon Coaep:xkanne KOMIeTeHIINH
HNHauKaTopbl J0CTHKEHUS
KOMIIE- B COOTBECTCTBHUH C v
Tenmuii ®I'0C BO/ Ol BO KOMHETCHIH
VK-1 Crioco0eH OCyLIeCTBIATh MOKCK, VK-1.1. 3naet npuHIUIB cOOpa,
KPUTUYECKUM aHAJIN3 U CHHTE3 0T6opa U 000011IeH I/IH(bOpMaI_II/II/I
I/IH(l)OpMaHI/II/I, IMPUMCHSTDH CUCTEMHbIN yK-lz yMeeT COOTHOCHUTD
nmoaxon AJjis pelIeHus MOCTABJICHHBIX 3a/1aY4 paSHopoz[HbIe SBJICHUS U
CUCTEeMATHU3UPOBATh X B PaMKax
n30paHHBIX BUIOB MpodeccnoHanbHoi
JESITeTTbHOCTH
VYK-1.3. Bnaneer HaBbIkaMu pabOTHI €
UH(POPMAITMOHHBIMU O0BEKTAMH U
ceTbio IHTepHET, ONBITOM HAYyYHOTO
TIOMCKa, OMBITOM OnOIMorpaduueckoro
MIOUCKA
MK-3 Cnocob6en hopmupoBats pazpuBatontyto | [IK-3.1. 3naer cmocoObl HHTErpanuu

y4€OHBIX IPEIMETOB JUIsl OpraHu3aluu
pa3BuBaroIlell y4yeOHOM [eATeNbHOCTH
(uccnenoBaTenbCKoH, IIPOEKTHOM,
IpYNIOBOH U JIp.)

[IK-3.2. Ucnonb3yeT 0O6pazoBaTENbHbBIN
HNOTEHLUANT COLMOKYJIbTYPHOU CpeJbl
pEeruoHa B MpernoiaBaHuu (IpeIMeTa 1o
npo¢uiI0) B yueOHOW U BO BHEYPOUHOU
JESITEbHOCTH

I1K-3.3. Bnaneer cnocobamu
MHTErpaliy y4eOHbIX MPEAMETOB JUIs
OpraHu3aIiy pa3BUBaIOIIEH yueOHOM
NEATENBHOCTH (MCCIIE0BATENBCKOM,
IPOEKTHOM, IpyNIOBOH U JIp.)

2. TecToBbIi MaTepuaJ il AMATHOCTUKHA MHIUKATOPOB OLICHUBAHUS

chopmupoBaHHOCTH KOMIIeTeHUUI 10 aucuuiinie «[IpudanxeHHbIe

MeTO/AbI pelieHUs HHTerPaJIbHbIX U AM((epeHunaIbHbIX YPABHEHUI»

Homep | IlpaBuibnblii Conep:xanue Bonpoca Komnerenuus
3a/aHu OTBeT

s
3agaHus 3aKPBITOrO THIIA C OIHUM NPABHJIBLHBIM 0TBETOM

1. Kaxoii THII ypaBHEHHS PEICTABJISIET CO00i YK-1, IIK-3

pona?

HHTerpajbHoe ypaBHeHue @pearosibma 2-ro




b

a) u(x) = f(x) + [K(x, y)u(y)dy

b) u(x) = [K(x, y)u(y)dy
€) u(x) =f(x) +K(x)u(x)

d) u(x) = [f(y)Kxy)u(y)dy

Kakoii MeTo/1 HCTI0JIB3YeTCS IJIsl HAXOKIeHHUsI
pellleHusI HHTEerPaJIbHOTO YPABHEHUS
®pearoJsbma 2-ro poaa?

a) MeTo KOHEUHBIX Pa3HOCTEH

b) Meton mocnenoBaTebHBIX TPUOIMKEHUN

C) MeTo/ MHTErpaJIbHBIX TIPEOOPa30BaHUIL

d) MeTtoz Bapualiuii mOCTOSTHHBIX

YK-1, [1K-3

Kaxkoe cBoiicTBo mmeeT siapo K(X,y) mist
obecrieyeHHUsl CXOUMOCTH METO/1a
MOCJaeA0BATEJIbHBIX NPUOJINKeHUI ?

a) JIoJoKHO OBITh HEOTPAaHHMYCHHBIM

b) lomkHO OBITH HEIPEPHIBHBIM U
OrpaHMYCHHBIM

C) JomKHO OBITH TMHEHHBIM

d) JIommKHO OBITH CHMMETPHYHBIM

YK-1, [1K-3

Kaxkoii U3 cJieyI0IuxX MeT010B MOKHO
MCIOJIb30BATh JIJIsl PelIeHUsI HHTerPaJbHbIX
ypaBHenuii BosibTeppa 2-ro poaa?

a) MeToa KOHEUHBIX DIIEMEHTOB

b) Metox nocienoBaTeIbHBIX TPUOIMKCHHAN
C) Meton Jlariaca

d) Meto pa3HOCTHBIX YpaBHCHUI

YK-1, [1K-3

Yro Takoe 3axaya lltypma—JInyBuiis?

a) uddepeHnnanbsHoe ypaBHEHHE C
HaYaJIbHBIMH YCIOBHSIMHU

b) Iuddepenimansaoe ypaBHeHHE ¢ Kpa€BBIMU
YCIOBUSAMH

) Cucrema ajreOpanyecKux ypaBHEHHIMA

d) MHTerpaibHOE ypaBHEHHE

YK-1, [1K-3

Kak M0KHO IOCTPOUTH Pe30JIbBEHTY
ypaBHeHuss Ppearoanma 2-ro poaa?

a) Yepes pelicHre 0THOPOJTHOIO YPaBHEHHUS
b) Uepes urepalmoHHyIO CXeMY, UCTIONIB3YsI
UTEPUPOBAHHBIE SApa

C) Uepe3 unciieHHbIC METO/IbI

d) Uepes npeobpazoBanue Jlamaca

YK-1, [1K-3
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3auaHm{ 3aKPBITOIo THIIA ¢ HECKOJIBKUMH IIPABUW/IBHBIMHA OTBETAMU

7.

Kakoe u3 cijieqyl0mmx yTBepKIeHHii BepHO
OTHOCHTEJIbHO MeTO/1a MOCJIe0BATEIbHBIX
NPUOJIMKeHNH ?

a) MeToJ1 Bceria CXOIUTCS JIJIS JIFOOBIX siIep

b) MeTo MOKET He CXOAUTBCS JIJISl HEKOTOPBIX
sep

C) Metox TpeOyeT Haauuus eJMHCTBEHHOTO
pelieHus

d) Metoz paboTaeT TOIBKO JIS JIMHEHHBIX
UHTErpajbHbIX YPaBHEHUI

VYK-1, [IK-3

Kakoe u3 ciieayrommx ypaBHeHUH sIBJIsIeTCS
ypaBHenuem LItypma—JInyBuiias?

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

b) y"+y=0

¢) y+a(x)y=f(x)

d) y"+iy=0

YK-1, [1K-3

KaxkxoBa poJib pe30/1bBeHTHI YPABHEHUSI
®pearosabma 2-ro poaa?

a) OHa moMoraeT HaXOUTh PEIICHUE YPAaBHCHUSI.

b) OHa siBiIsieTCsI peIIeHnEM 0THOPOTHOTO
ypaBHCHUSI.

) OHa uCTob3yeTCs IS TPeoOpa3oBaHuUs
ypaBHEHUS B APYTYIO GopMy.

d) Ona MOXeT ObITh BRIpa)KEHA Yepe3
UTEPUPOBAHHBIC sPA.

YK-1, [1K-3

10.

Kakue u3 cieayomux ypaBHeHUH ABJIAIOTCS
HHTerpajbHbIMH YpaBHeHusimu BosibTeppa 2-
ro poAa C BbIPOKACHHBIM SIAPOM?

X

a) u(x) =f(x) + [K(x, y)u(y)dy

b) u(x) = [K(x, y)u(y)dy
€) u(x) =f(x) + [K(x, y)u(y)dy

d) u(x) =f(x) + j K(x, y)u(y)dy

YK-1, [1K-3

11.

Yro Takoe pyHkuus I'pyHa B KOHTEKCTE
3agaqu ltypma—JInyBunias? (Beidbepure Bee
NMOAXOASIIAE BAPUAHTDI)

a) Perrenne oTHOPOTHOTO YpaBHEHMSI

b) ®yHKIWsI, KOTOpPAsk UCIIOJIB3YETCS JIIS

YK-1, [1K-3
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IIOCTPOEHUS PELICHUS HE OJTHOPOJIHOTO
YpaBHEHUS

C) OyHKIMS, 3aBHUCAIIAS OT KPACBBIX YCIOBUIA
d) KoncranTa mHTErprpOBaHUS

12. Kakue ypaBHeHHsI MOKHO PelIUTbH C YK-1, ITK-3
MOMOIIBIO Pe30JIbBEHTHI 3aKPBITOT0 THNA?
a) Ypasuenus ®Openronsma 1-ro poma
b) Ypasuenus BonbsTeppa 1-ro poaa
C) YpaBuenus ®@penroisma 2-ro pona
d) Ypasuenus BonbTeppa 2-ro poja
3aI[aHI/IH 3aKPbITOI'O THUIIA. 33[[3‘!1/1 Ha COOTBETCTBUE
13. ConocTaBbTe TEPMHHBI ¢ HX onpexeaenusivu: | YK-1,TIK-3
Tepmun Onpenenenue
a. laTerpanbHoOe ypaBHEHUE C
1. YpaBHenue p yp
[IEPEMCHHBIM BEPXHUM
@®penronbma
pe/enoM
2. YpaBHeHue b. MuTerpanabpHOe ypaBHEHHUE C
Bosbreppa 2-ro (PMKCUPOBAHHBIM BEPXHUM
pona HpezenoM
3. Snpo ¢. OyHKIMSA, ONPEAEIAIOAs
ypaBHEHHUS B3aMMO/ICHCTBUE MTIEPEMEHHBIX
d. ®ynkmus
4. Pemienue OB}J’II;TEO ;[}0 ast
ypaBHEHUSI A PAIOTH
UHTETPAILHOMY YPaBHEHHIO
14, ConocTaBbTe TEPMHUHBI ¢ HX onpexeaenusivu: | YK-1,TIK-3
Tepmun Omnpenenenus
1. siapo ypaBHEHUS a. K(x,t) ¢
Opearonsma ¢ukcuposanusm {
2. Slnpo ypaBHEHHs b. K(X,t) ¢
Bonereppa nepeMenHbM {
3. [Ipumenenne
. ¢. MonenupoBanue
YPaBHCHHH MPOLIECCOB B (hH3HMKE
®penronbma P
4. Ilpumenenune d. Onrcanue BpeMEHHBIX
ypaBHeHul BonsTeppa 3aBUCUMOCTEN
15. ConocraBbTe TEPMHHBI ¢ HX onpeneaenusivu: | YK-1,TIK-3

Tepmun Onpenenenus




1. JInueiinoe
WHTETPAITbHOE
ypaBHEHUE

a. YpaBHEHHUE, B KOTOPOM
A0po ¥ GYHKINY JTUHEHHBI

2. Henmuelnoe
UHTErPaIbHOE
ypaBHEHUE

b. YpaBHenue,
coziepxKaree
npou3BeAeHus (QyHKIHUN

3. Ilpumenenue
METO/1a UTeparun

c. CnenuaibHblIi cityyait
a]ipa B ypaBHEHUU
®penroyiibma

4. SAnpo I'puna

d. JIns HaXOXKACHUS
pELICHU ypaBHEHUI

16. ComnocraBbTe TEPMHUHBI ¢ HX onpeneaenusivu; | YK-1,1IK-3
Tepmun Omnpenenenns
1. 3amaua a. OyHKIMH,
[Htypma- COOTBETCTBYIOLIUE
HI/IYBI/IJ'IJ'IH COOCTBEHHBIM 3HAYECHUSIM
b. 3Hauenus, npu KOTOPHIX
2. CobcTBeHHBIE - 1P p
YpaBHCHUC UMECT
3HAUYCHU
HCTPUBHUAJIILHOC PCHICHUC
¢. Oneparop BTOpPOro nopsijiKa
3. CoOcTBEHHBIE patop BTOp A
C 3aJlaHHBIMH I'PAHUYHBIMHA
byHKIAN
YCIIOBUSIMU
d. yCHOBI/IH, 3aJaBaCMbIC Ha
4. I'paHnyHbBIE
I'paHunax obnactu
YCIIOBUS
OnpeIeIICHHUS
17. ConocTaBbTe TEPMHUHBI ¢ UX onpexenenusivu: | YK-1,IIK-3

Tepmun

Omnpenenennst

1. YpaBHeHue
®penroapma ¢

a. YpaBHeHuUe, r11i€ apo
HE 3aBHUCHUT OT OJHOU

BBIPDOXKJICHHBIM SIJIPOM HepeMCHHOﬁ

2. YpaBHeHUE
Bosnbteppa ¢

b. YpaBHenue ¢
3aBHCUMOCTBIO OT

BBIPOKICHHBIM SIJIPOM Pa3HOCTU NEPCMECHHBIX

3. Snpo B
HUHTETPATHLHOM
ypaBHEHUH

. dyHKIMA, KOTOpas
orpenensieT
B3aUMO/ICHCTBHE
MepeMEHHBIX

4. CymiecTBoBaHUE

pemeHui

d. YcnoBwue, npu KOTOpoM
HUHTETPAITHLHOE ypaBHEHHUE
UMeEET PeIlICHUE




3auamm 3aKPLITOI'0 TUIIA HA YCTAHOBJICHHE HpaBHJIbHOﬁ nocJIe10BaTc/JIbHOCTH

18.

YcranoBuTe NpaBUJIBHYIO
MOCJIeA0BATEeIbHOCTD LIATOB ISl pelIeHHus
3agaum ltypma—J/InyBuiis:
1. Omnpenenenne cOOCTBEHHBIX 3HAUEHUI
2. 3anuch ypaBHenus Itypma—JlnyBusis
3. IlpumeHeHue KpaeBbIX YCIOBHIA
4, HaxoxaeHue cOOCTBEHHBIX (hYHKIIUIMA

VYK-1, [IK-3

19.

YcranoBure npaBuiIbHYI0
M0CJIEI0BATEJIbHOCTD IAT0B /151 IOCTPOCHUS
pe30JibBeHThI ypaBHeHUss Ppearoabma 2-ro
pona.

1. Onpenenure sp0O UHTETPATBHOTO

YpaBHEHUS

2. IlpumennTe UTEPAIMOHHYIO CXEMY

3. Haiinure HEOTHOPOIHBIN UlieH

4. llomyuuTe BBIpaXKEHUE PE3OIBBEHTHI

YK-1, I1K-3

20.

YcraHoBuTEe NPAaBUIBHYIO
NOCJIEeA0BATEJBbHOCTh XaPAKTEPUCTHK
(pyHKIUA, HCIO0JB3YeMbIX B HHTEIPAJIbHBIX
YPABHEHUSX:

1. HenpepbIBHOCTB

2. OrpaHu4eHHOCTh

3. Huddepenmmpyemoctsb

4. HHTErpHpyeMOCTh

YK-1, I1K-3

21.

YcraHoBuTe NPAaBUIBHYIO
MOCJIe0BATEIbHOCTH IPUMEHEHHUS MEeTOAA
NMOCJIeA0BATEIbHBIX NPUOJINKEHUI:
1. Ompenenenre HAYaTBLHOTO MPUOITKEHUS
2. Utepanus 10 TOCTURKEHUSI CXOAUMOCTH
3. IIpoBepka pe3yibTaToB
4. 3aBeplleHuE TIpoIecca

YK-1, I1K-3

22.

YcranoBure npaBuiIbHYIO
MOCJIeA0BATEJBLHOCTD 1IAT0B NPH
UCI0J1b30BaHNU GyHKUMU ['puna st
peleHus 3a/1a4n:

1. OnpeneneHne KpaeBbIX yCIOBUI

2. Tloctpoenue pynkuuu ['puna

3. HUHurerpamus ¢ He OTHOPOIHBIM YJICHOM

4. HaxoxJeHue noJIHOTrO PElIEHUs

YK-1, I1K-3

3aIlaHI/IH OTKPLITOI'0 THIIA HA JOIMOJTHCHUE




23.

XapakTepucTUKH (PYHKIMH, HCII0JIb3yEeMbIX B
HHTErpaJbHbIX YPABHCHUAX:
1.HenpepbIBHOCTS:

2.OTpaHUYEHHOCTH:

3. luddhepeHnpyeMocTh:

4 IHTErpupyeMOCTb:

YK-1, I1K-3

24.

Yrto Takoe pynkums I'puna, u kakosa e¢ poJib
B pemienun 3a1a4 lrypma—JlnyBuiis?

VYK-1, [IK-3

25.

HNuTerpanbHble ypaBHeHUsI IPUMEHSIOTCH B
MaTeMaTH4YeCKOM (pu3MKe JJIs:
MonenupoBanus

Pemenus 3amau o

Onpenenenus

OnruMu3anun

YK-1, I1K-3

26.

3anuimuTe MeTO/I, 0 KOTOPOM HAET pedb
HrtepanmoHHbIN OpoLece, B KOTOPOM KaX10€
HOBOE MPUOJIMKEHNE 3aBUCHUT OT MPEABIIYIIETO,
Y OHO BBIUUCIISIETCA C UCITOJIb30BAHUEM
3aIaHHOTO UHTETPAJIbHOTO YPaBHEHUS J10
JTOCTHXKEHUA 3aJaHHOW TOYHOCTH.

YK-1, I1IK-3

217.

3anumuTe 3a1a4y, 0 KOTOPOH HIET peyb
Knaccuueckast 3a1aya B MaTeMaTH4eCKOM
aHalM3e, CoCTOSALIAs B HAXOKICHUU
COOCTBEHHBIX 3HAYEHUI U COOCTBEHHBIX
(byHKUMNA TMHEWHOTO MU PepeHInalIbHOTO
orepaTtopa

YK-1, I1K-3

3a1aHuA OTKPHITOrO THIIA ¢ PA3BEPHYTHIM 0TBETOM

28.

Onuumnre MoCJIeA0BATEJILHOCTDH HIATOB IS
NMOCTPOEHNs Pe30JbBEHTHI YPAaBHEHMSI
®pearoabma 2-ro pojaa.

YK-1, I1K-3

29.

O0bsicHUTE, KAK MOKHO HCII0JIb30BATh
(ynkuuro I'puna 1711 pereHus: CUCTEMbI
aupdepeHHATBHBIX YPABHCHU .

YK-1, I1K-3

30.

OauH 13 METO/10B pPelIeHsI HHTerPajibHBIX
YPABHEHUI C BBIPOKIEHHBIM SIIPOM — JTO:

YK-1, I1K-3

31.

HNHuTerpanbHbie ypaBHEHHUsI MOTYT ObITH
npeodpa3oBaHbI B:

YK-1, I1K-3




32.

YciaoBus CylieCTBOBAHUSA pPellleHU
HHTErpajJbHOI0 yPABHEHHS BKJIIOYAIOT:

YK-1, I1K-3
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