MwuHoB6pHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®rBOY BO «BrY»)
YTBEPKOALO

3aBeayowmii Kapeapon

/% - UMPPOBbIX TEXHOOTU
/J Kypranuu C. .
05.03.2025 .

PABOYAA MPOrPAMMA YYEEHOW ANCUMUN/IUHDI

51.0.17 AnddepeHumanbHble ypaBHEHUA

1. Koa ¥ HaMmeHOBaHMe HanNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTU:
10.03.01 MHdopmaumoHHan 6e3onacHOCTb

2. Npodunb nogrotoBKku/cneunanusaums:

BesonacHocTb KOMNbIOTEPHbIX CUCTEM

3. KBanudwukaumsa (cteneHb) BbINyCKHUKaA:

bakanaspwuaTt

4. ®opma obyueHusn:

OuyHan

5. Kadeapa, otBeuatowan 3a peannsaumio UCLUNAUHDI:

Kadeapa undppoBbIx TEXHONOTUI

6. CocraButenu nporpammbi:

KaBepuHa Banepua KOHCTaHTMHOBHA, KaHANAAT GU3NKO-MaTEMATUUYECKUX HaYK, AOLEHT
7. PekomeHpoBaHa: npotokon HMC ®KH Ne 5 ot 05.03.2025

8. YuebHblii rog: 2026-2027 Cemectp(bl): 3



9.llenn 1 3agaum yuebHOI AUCLUMNANHDI:

Llenb: popmmpoBaHmMe COBPEMEHHbIX TEOPETUYECKMX 3HAHMIA B 061aCTN 0ObIKHOBEHHbIX ANdPepeHLnanbHbIX
YPaBHEHW ¢ yyeTom ByayLien cneymanbHOCTH.

3apgaun:

- dopMMpOBaHME NPAKTUYECKMX HAaBbIKOB B PeLleHUM U UCCNes0BaHUM OCHOBHbIX TUMOB
06bIKHOBEHHbIXANbbEpPeHLNANbHbIX YPaBHEHW;

- ¢0pMMpOBaHMe Ha4a/ibHbIX HAaBbIKOB MaTeMaTU4eCKOro moae/impoBaHuA.

10. Mecrto yuebHO AncUUNAUHDI B CTPYKType OOM:

AncumnamHa oTHOCMTCA K BapMaTMBHOM YacTi 610ka b1. a8 ycnewHoro ocBoeHna Heobxoanmo npeasaputesibHoe
n3ydyeHne cneayowmx ANCUMNIMH: MaTeMaTUYeCKnin aHanus, anrebpa u reomeTpus.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUa No aucumunamHe/mogynto (3HaHUA, yMmeHUs, HaBblKK),COOTHECEHHbIE C
nAaHMpPyemMbiMM pe3yibTaTamMu 0CBOEeHUA 06pa3oBaTenbHOM Nporpammbl (KOMNETEHLMAMMU BbINYCKHUKOB) U
MHAMKaTOPaMM UX OOCTUMKEHUA:

Kopa v Ha3BaHMe KomneTeHumnun

OMNK-3 CnocobeH Mcnonb3oBaTb
HeobxoaMmble MaTemaTUYeCcKme
MeToAbl ANA peLleHns 3a4au
npogpeccnoHanbHoOm
LEeATeNbHOCTY;

OrK-3 CnocobeH ncnonb3osaTb
HeobxoaMmble maTemaTUUecKme
MeToAbl A/1A pelleHnn 3a4a4
npodeccroHanbHOM
OeATeNbHOCTY;

OMNK-3 CnocobeH ncnonb3oBaThb
HeobxoaMmble MaTemaTUYecKme
MeTOoApbl AN1A pelleHna 3a4au
npodeccnmoHanbHoOm
LeATeNbHOCTH;

Kopa v Ha3BaHue MHOWKATOpPa
KOMneTeHunn

OMK-3.6 3HaeT OCHOBHbIE TUMbI
00ObIKHOBEHHbIX
anddepeHUManbHbIX YpaBHEHUI U
MEeTOAbl UX PELUEHUS;

OlK-3.41 Bnageet HaBblkaMu
peweHnAa OCHOBHbIX TUMNOB
06bIKHOBEHHbIX
anddepeHUManbHbIX ypaBHEHUI

OlMK-3.42 3HaeT OCHOBHbIE TUTbI
06bIKHOBEHHbIX
avddepeHLManbHbIX YpaBHEHUN

3HaHWA, YMEHUS, HaBblKM

3HaeT OCHOBHbIE TUMbl 06bIKHOBEHHbIX
anododepeHuManbHbIX YpaBHEHUIN U
MeTOoAbl UX pelleHus (pasaeneHve
nepemMeHHbIX, YMHOXeHWe Ha
NHTErPUPYIOLLUIA MHOMKUTENb, METOS,
BapMaLMM MOCTOAHHbIX)

BNIafeeT HaBblKamMm UCMOAb30BaHMA
METO/0B pasfesieHNn NepemeHHbIX,
YMHOMEHUA Ha UHTETPUPYIOLLMIA
MHOXWUTENb, METOZa BapuaLmm
MOCTOAHHbIX

3HaeT KnaccudurKaumo 0O6bIKHOBEHHbIX
anddepeHLManbHbIX YpaBHEHUN



OMK-3 CnocobeH ncnonb3oBaTh OlK-3.43 ymeeT pewaTtb TUNOBblE

HeobXoAMMble MaTemaTMyecKme mMaTemaTmyeckue 3agauu,
MeToAbl ANA peleHnn 3a4a4 onucbiBaemble 06bIKHOBEHHbIMM
npodeccnoHanbHOM anddepeHumanbHbIMK
AeATeNbHOCTY; ypaBHEHUAMM

12. O6bem guCUMNAUHBI B 3a4ETHbIX eguHuuax/vac:
3/108

dopma npomerKyToYHOI aTTectaymm:

3aueTr

13. TpyaoemKocTb No Bupam yue6Hoi paboTbl
Bua yyebHom paboTbl

AyanTOpHbIE 3aHATUA
JIeKUMOHHbIEe 3aHATUA
MpaKTU4ecKme 3aHATUA

NabopaTopHble 3aHATUA

CamocTtoaTtenbHas pa60Ta

Kypcosas pabota

MpomexKyTo4yHan aTrecTaums

Yacbl Ha KOHTPO/1b

Bua yyebHon paboTbl

Bcero
13.1. CopeprkaHue AUCLUNIUHDI
n/n
HanmeHoBaHue CoaepskaHue pasgena
pasgena AUCUMNANHDI ANCUMMANHDI

1. Nekunn

HaBblKamu KBaJ'IVId)VILI,VIpOBaHHOFO

Bbi6Opa M aganTaumm CyLLEeCTBYIOLLMX

METOA0B aHaM3a U peLleHus
anddepeHuManbHbIX YpaBHEHUN U UX
CUCTEM, Haya/IbHbIMM HaBbIKaMM
MaTeMaTM4YeCcKoro MmoaennpoBaHus

Cemectp 3

50
34
16

58

Cemectp 3

108

Bcero

50
34
16

58

Bcero

108

Peanusauus pasaena AUCUUNAMHBI C MOMOLLLbIO

OHNalnH-Kypca, IYMK



11

n/n

OnddepeHymansHbie
YypaBHEHMA NepBoro
nopszkKa

HanmeHoBaHMe
pasgena AMCcUMNAnHbI

OCHOBHble NMOHATUA U
onpegeneHua. Metog,
M3OK/IMH. YpaBHEHMUA C
pasgenalowmmnca
nepemeHHbIMU.
JInHelHble ypaBHeHUA
nepBoro NopAaKa.
OpHopoaHble
YpPaBHEHMUA.
YpaBHeHusa,
cBoAALLMeca K
YPaBHEHUAM C
pa3szensatowmmnca
nepemeHHbIMMN.
YpaBHeHue bepHynnu.
YpaBHeHMe PuKKaTtu.
YpaBHeHUA B NOHbIX
anoddepeHumanax.
Teopema
CyLLLEeCTBOBAHUA U
€MHCTBEHHOCTH.
YpaBHeHUsA, He
pa3speLleHHble
OTHOCUTE/NIbHO
NpPOM3BOAHOWN.

CoaepskaHue pasgena
ANCUMMANHDI

https://edu.vsu.ru/course/view.php?id=10348

Peanusaumsa pasgena gUCUMNAMHBI C NOMOLLLbIO
OHNalnH-Kypca, IYMK



1.2 JNnHeliHble
anddepeHumanbHble
ypaBHEHUA N-ro

nopagkKa

13 Cucrtembl
andodepeHLManbHbIX
ypaBHeHUM

2.

MpakTnyeckmne

3aHATHA

n/n
HanmeHoBaHue

pasgena AUCUMNANHDI

OCHOBHble NOHATUA.
Onpegenutennb
BpoHcKoro.
JInHeliHble
OflHOpPOAHbIE
ypaBHeHUA ¢
NOCTOAHHbIMM
KoappuumneHTamu.
Cnyyam KpaTHbIX
KopHel. MeTop,
HeonpezeneHHbIX
KO3pbMUMEHTOB.
YpaBHeHUA co
cneuyanbHOM NpaBok
yacTblo. YpaBHeHUe
KonebaHuit. NMoHATHe
0 pe3oHaHce.
KpaeBsble 3agaun.
®PyHKunA MpuHa.

O6uwasn Teopus.
JINHelHble cucTemMbI.
dopmyna Akobu.
MaTtpunyHoe
anddepeHumanbHoe
ypaBHeHue.
OAHOpOAHbIe CUCTEMDI
C MOCTOAHHbIMM
KoapodumumneHTamu.

CoaepskaHue pasgena
ANCUMMANHDI

https://edu.vsu.ru/course/view.php?id=10348

https://edu.vsu.ru/course/view.php?id=10348

Peanusauusa pasgena gUCUUNAMHBI C MOMOLLLbIO
OHNaMH-Kypca, IYMK



2.1 OnddepeHumanbHblie https://edu.vsu.ru/course/view.php?id=10348

ypaBHeEHUA NepBoro

nopsaaka
OCHOBHble NMOHATUA U
onpegeneHua. Metog,
M3OK/IMH. YpaBHEHMUA C
pasgenatowmmnca
nepemeHHbIMM.
JInHelHble ypaBHeHUA
nepBoro NopsaaKa.
OpHopogHble
ypaBHEHMA.
YpaBHeHusa,
cBoAALLMecs K
YyPaBHEHUAM C
pa3szensatowmmnca
nepemeHHbIMM.
YpaBHeHue bepHynnu.
YpaBHeHuMe PuKKaTtu.
YpaBHEHUA B NOHbIX
anoddepeHumanax.
Teopema
CYLLLEeCTBOBAHUA U
€ANHCTBEHHOCTMU.
YpaBHeHUsA, He
pa3peLlleHHble
OTHOCUTE/IbHO
NpPOM3BOAHOWN.

n/n Peanusaums pasgena AUCLUMMINHDI C MOMOLLLbIO
HanmeHoBaHue CopepxaHue pasgena  OHAnaliH-Kypca, 3YMK
pasfena AMCUUNINHbI ONCUMMANHDI



2.2

2.3

n/n

JIMHeMHble

anddepeHumanbHble
ypaBHEHUA N-ro

nopAaaka

Cuctembl

andodepeHLManbHbIX

ypaBHeHUM

OCHOBHble NOHATUA.
Onpegenutennb
BpoHckoro.
JInHeliHble
OflHOpPOAHbIE
ypaBHeHUA ¢
NOCTOAHHbIMM
KoappuumneHTamu.
Cnyyam KpaTHbIX
KopHel. MeTop,
HeonpezeneHHbIX
K03 OULMEHTOB.
YpaBHeHUA co
cneuyanbHOM NpaBok
yacTblo. YpaBHeHUe
KonebaHuit. NMoHATHe
0 pe3oHaHce.
KpaeBsble 3agaun.
®PyHKunA MpuHa.

O6uwasn Teopus.
JINHelHble cucTemMbI.
dopmyna Akobu.
MaTtpunyHoe
anddepeHumanbHoe
ypaBHeHue.
OAHOpOAHbIe CUCTEMDI
C MOCTOAHHbIMM
KoapodumumneHTamu.

13.2. Tembl (pasgennbl) gUCLUMNAUHDBI U BUAbI 3aHATUIA

HanmeHoBaHMWe Tembl
(pasgena)

OnddepeHumansHbie
ypaBHEHMA NepBOro
nopsaka

JNvHelHble
anobodepeHumnanbHble
YpaBHeHUA N-ro
nopagka

HanmeHoBaHMWe Tembl
(pasgena)

JIeKUMOHHble [MpaKkTnyeckmne
3aHATUA 3aHATUA

10 4

14 8
J1eKUMOHHbIe MpaKkTnueckne
3aHATUA 3aHATUA

https://edu.vsu.ru/course/view.php?id=10348

https://edu.vsu.ru/course/view.php?id=10348

JlabopaTtopHble
3aHATUA

JlabopaTtopHble
3aHATUA

CamocTonaTenbHan
paboTa

18

18

CamocToaTeNbHan
paboTa

Bcero

32

40

Bcero



Cucrembl
anddepeHumanbHbIX
ypaBHeHUI

34 16 0 58 108

14. MeTogunueckue ykasaHuA aas obyuyarowmxca no 0CBOEHUIO AUCLUNAMNHDBITIPU U3yYeHUN ANCLUNINHDI
peKoMeHAyeTcA UCMO/Ib30BaThb C/ieAytoLime CcpeacTBa:

- PEKOMEHAYEMYHO OCHOBHYIO M AOMNOJIHUTE/IbHYIO IUTEPATYPY;

- MeToAMYEeCKMe YKa3aHUA 1 nocobus;

- KOHTPOAbHbIE 334aHUA ANA 3aKpenaeHUa TeEopeTUYECKoro matepmana;

- 3/IEKTPOHHbIE BEPCUM YHEBHUKOB M METOANYECKUX YKA3aHUIN ANS BbINOSHEHMSA NPAKTUYECKUX PaboT.

dopma opraHM3aLMM CaMOCTOATEIbHOM PaboTbl: NOArOTOBKA K ayAUTOPHbLIM 3aHATUAM; BbINOJIHEHME AOMALLHUX
3a4aHWi; BbINOJIHEHME KOHTPO/IbHbIX PaboT.

15. MNepeyeHb OCHOBHOI U AONONAHUTENLHOW NINTEPATYPbl, PECYPCOB MHTEPHET, HEOBXOAUMbIXANA OCBOEHUA

ANCUNNAUNHDI
McToUuHMK

Ne

n/n

1

2 [v3
Jlemudosuy, b. I1. AugdepeHyuanbHblie ypasHeHUsA [InekmpoHHbil pecypc] : yuebHoe nocobue /
Jemudosuy b. 1., ModeHos B. I1. — 4-e u3d., cmep. — CaHKkm-[lemepbype : /laHs, 2019 .— 280 c. —
<URL:https://e.lanbook.com/book/115196>.

3

TyxaH, A. A. ObbiKHOBEHHbIE OuhhepeHyuanbHole ypasgHeHUs U memoodbl Ux peweHus. Padel.

SniemeHMbl 8apPUALUOHHO20 UCYUCAEHUA [IneKmpoHHbIl pecypc] : yuebHoe nocobue / TpyxaH A. A.,
OzopodHukosa T. B. — 1-e u3d. — CaHkm-llemepbype : /laHb, 2019 .— 268 c. —
<URL:https://e.lanbook.com/book/111893>.

6) ponoNHUTeNbHAA NUTepaTypa:

NcTouHMK

Ne

n/n

1
3nbcronby, /1. 3. AnddepeHumanbHble ypaBHEHUS U BapUaLMOHHOE UcYMcaeHune : yueb. gna ¢usmu. n
du3.- mat. dak. yH-tos / /1. 3. dnbcronbl, - 4-e usa. - M. : dautopman YPCC, 2000. 319 c.

2

Bospuyk, A. K. CnpaBouHoe nocobue no Bbicliein matematuke / A. K. Bospuyk, I. . FTonosay. — M. : YPCC,
2001. - T. 5. : AnddepeHumnanbHble ypaBHEHMA B NpMmepax 1 3agadax . - 2001. 383 c.



MCTOYHUK

Ne

n/n

3
®dunnnnos, A. ®. C60pHMK 3aaa4 no auddepeHumanbHbiM ypasHeHusam / A. ®. duannnos. - M. : MkeBcK :
PXA, 2000. - 174 c.

4
NyHu, T. /1. PYHKLMM KOMMNEKCHOTO NepeMEeHHOro C 31IeMeHTaMM OnepaLMoOHHOro NCUNCeHNA : yueb.
anasysos / I. /1. lyHu, J1. 3. nbcronby, . - 2-e nsa,, crep. - CM6. : Nladb, 2002. - 296 c.

5
3nbcronb, /1. 3. O6bbIkHOBEHHbIE AnddepeHLmanbHble ypasHeHus / J1. 3. dnberonbl,. - CM6. : laHb, 2002. -
218 c.

6

Bacunbesa, A. b. AnddepeHumnanbHble U MHTErpanbHble YypaBHEHWUA, BApPUALLMOHHOE UCYUCIEHME B
npumepax v 3agadax / A. 6.Bacunvesa, I'. H. Measeges, H. A. TuxoHos, T. A. Ypasrunbgura. — CM6. : JlaHb,
2010.-429c.

B) MHPOPMaALMOHHbIE 3/1EKTPOHHO-06pa3oBaTe/IbHbIE PecypCbl:

Ne n/n NCTOYHUK

1 www.lib.vsu.ru —3HB BI'Y

2 www.lib.vsu.ru — 3HB BIY

3 DNEeKTPOHHbIN yHNBepcuTeT BIY https://edu.vsu.ru

4 3BC «/laHb» https://e.lanbook.com/

5 «YHuBepcuTeTcKasa 6ubnnoteka online» https://biblioclub.ru/
6 «KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

7 «PYKOHT» (UTC KoHTtekctym) https://lib.rucont.ru/

16. MepeuyeHb yuebHO-meTOAMUYECKOrO 0becneyeHma ANA CamMOoCTOATENbHOM paboTbl

NcTouHMK

Ne

n/n

1 o
Lemudosuy, b. M. [ludhcpepeHuuansHsie ypasHeHUA [SnekmpoHHsiii pecypc] : yuebHoe nocobue /
Ldemudosuy b. 1., ModeHos B. 1. — 4-e u3d., cmep. — CaHkm-llemepbype : /laHs, 2019 .— 280 c.
— <URL:https://e.lanbook.com/book/115196>.

2

TyxaH, A. A. O6bIKHOBEHHbIE OUghhepeHyuansHbie ypasHeHUs U Memoodbl Ux peweHus. Paodel.
SnemeHMbl 8aPUAYUOHHO20 UCYUCAEHUA [DneKmpoHHbIl pecypc] : yyebHoe nocobue / TpyxaH A. A.,
OzopodHuKkosa T. B. — 1-e uzd. — CaHkm-llemepbype : /laHb, 2019 .— 268 ¢. —
<URL:https://e.lanbook.com/book/111893>.



dununnos, A. ®. C6opHUK 3a0ay ro dugpepeHuyuanbHbim ypasHeHuam / A. @. duaunmnos. - M. : Uxesck :
PX/], 2000. - 174 c.

17. O6pasoBaTesibHble TEXHONAOMMK, UCMO/Ib3yeMble NPU peannsauumn yuebHol AMCLUNANHDI, BKIOYan
AUCTaHUMOHHbIe 06pa3oBaTtenbHble TexHonoruu (A0T), anekTpoHHOe obyyeHue (30), cmewaHHoe obyyeHue):

Mpw npoBeAeHUM 3aHATUN B AUCTAHLMOHHOM PeXKnme 06y4yeHUs NCMob3YHTCA TEXHUYECKME U MHPOPMALIMOHHbIE
pecypcbl O6pa3oBaTeNbHOro noptana "INeKTPOoHHbIN yHMBepcuTeT BIY

(https://edu.vsu.ru), 6asupytolierocs Ha cucTeme AUCTaHLUMOHHOro o6yuyeHna Moodle, passepHyToit B yHUBEPCUTETE, a
TaKKe Apyrve A0CTynHble Pecypcbl ceTn MHTepHeT.

18. MartepuanbHO-TeXHU4YecKoe obecneyeHme AUCLUNANHDI:

JleKumoHHana ayamMTopus, OCHalLeHHaa MyAbTUMEAMMHbIM NPOEKTOPOM; Crieumanm3npoBaHHan mebenb: A0CKa
MesioBas UAM MapKepHas 1 wWT., CTo/bl, CTY/1bsi B HEO6XOAMMOM KO/IMYecTBe.

OC Windows v.7, 8, 10, Habop yTuauT (apxmneaTopbl, daiin-meHeaskepsi), LibreOffice v.5-7, Foxit PDF Reader.
19. OueHouHble cpeacTBa ANA NPOBeAEHUA TEKYLLLEN U MPOMEIKYTOUHOI aTTecTayumii

MopsLOK OLLEHKN OCBOEHMA 0byYatoLLMMMC y4ebHOro maTepuana onpesensieTca CoAepKaHNeM Ceayolmnx pasaenos
ANCUMNNHDI:

Ne Pasgens! AucumMnanHbl (moaynmn) Koa, Kog,
n/n KoMMeTeHuMn WMHAMKaTopa OueHouHble
cpefcTBa Ans
TeKyLen
aTrecTaumm
1 OnnK-3 ONK-3.6 McbMeHHbI
Pasgensbl 1-3. onpoc
OnddepeHumanbHble ypaBHeHMA NepBOro
nopsaka. JinHeHble anddepeHumanbHble
ypaBHeHuA n-ro nopagka. Cuctemol
anddepeHumnanbHbIX ypaBHEHU
2 OmnK-3 OmnK-3.41 MucbMeHHbI
Pasgensbl 1-3. onpoc
OnddepeHumanbHble ypaBHeHUA NepBOro
nopsaka. /inHelHole audpdepeHumanbHble
ypaBHeHuA n-ro nopagka. Cuctemol
andodepeHUManbHbIX ypaBHEeHUM
3 OnK-3 OnnK-3.42 McbMeHHbI
Pasgenbl 1-3. onpoc

OnddepeHumanbHble ypaBHEHUA NepBoro
nopsaka. /inHeHble anddepeHumanbHble
YpaBHeHUA n-ro nopasgka. Cuctemol
anddepeHUManbHbIX YpaBHEHUIN



4 OnK-3 OMnK-3.43 McbMeHHbI
Paspenbi 1-3. onpoc
OnddepeHumanbHble ypaBHeHMA NepBOro
nopsaka. /inHeHble auddepeHumanbHble
ypaBHeHMA N-ro nopaaka. Cucremol
anddepeHuManbHbIX YpaBHEHUIN

MpomexyTouyHan aTTecTauma

dopma KoHTpoAA - 3aueT

OueHouHble cpeacTBa A1 NPOMEXKYTOYHON aTTecTaumm

Komnnekt KUM

20 Tunosble OLEHOYHbIE CPEACTBA U METOAUYECKUE MATEePUalibl, onpeaensatolne npoueaypbioLeHNBaHUA
20.1 TeKyLwMii KOHTPOb YCNEeBaeMOCTH
20.2 [pomexKyTouHasa aTrecTaums

[na oLeHNBaHMA pe3yibTaToB 00yYeHUs Ha 3a4eTe UCMO/b3YHTCA CAedytoLue nokasaTenu:

- 3HaHWe OCHOBHbIX MOHATUI U TeOpEMbI TEOPUN AnbPepeHLManbHbIX YpaBHEHWUA, METOLOB
peLeHnA0bbIKHOBEHHDbIX ANddepeHLManbHbIX YPaBHEHUIN U UX CUCTEM;

- yMeHMWe Peann3oBblBaTb METOAbI PELLEeHMA U aHanm3a anddepeHumanbHbIX ypaBHEHUA Ha MPUMEPETUNOBBIX
3apay;

- BAageHMe HaBblKaMK KBAMPULMPOBAHHOIO BbIBOpa M aganTaLmm CYLLECTBYHOLMX METOAO0B aHaAn3a U
pelweHnsa audbdepeHLmanbHbIX YpaBHEHWUIA N X CUCTEM, Hava lbHbIMM HaBblKaMM MaTEMaTUUYECKOro MOAEANPOBaHNUA.

MepeyeHb BOMPOCOB K 3a4erty:

OCHOBHble MOHATUA M onpeaeneHuns.

MeTopa U30KNUH.

YpaBHEHMA C pa3genaroWwmmmca nepemeHHbIMU.

JInHenHble ypaBHEHUA NepBOro nopaakKa.

OpHopoaHble ypaBHEHMA.

YpaBHeHuUA, CBOAALLMECA K YPABHEHMAM C PA3AeNnatoWnUMNCA NnepemeHHbIMM.
YpaBHeHue bepHynnu.

YpasHeHue PuKKatu.

YpaBHeHMA B NoAHbIX guddepeHumanax.

Teopema cyLLeCcTBOBaHUA U €ANHCTBEHHOCTU.

YpaBHeHUA, He pa3peLleHHble OTHOCUTEIbHO NPOU3BOAHOMN.
Onpegenutenb BpoHckoro.

JInHenHble og4HOPOAHbIE YPaBHEHMSA C MOCTOAHHbIMU KO3 PULMEHTaMN.
Cnyyalt KpaTHbIX KOPHEMN.

MeTopa HeonpeaeneHHbIx KO3GOULNEHTOB.

YpaBHeHMA o cneunanbHON NPaBon YacTbHo.

YpaBHeHue KonebaHui.

lNMoHATMe 0 pe3oHaHce.



Kpaesble 3aaaun.

OyHKUMA TprHa.

JInHenHble cncTembl.

dopmyna Arkobu.

MaTtpuyHoe anddepeHunanbHoe ypaBHEHKE.
OpHOpPOAHbIE CUCTEMbI C MOCTOAHHBIMM KO3bOUUMEHTAMMU.

MepeyeHb NpaKTUUECKUX 3a4aHWUI

KoHTponbHaA pabota No 1

3apaxue 1 (10 6annos). HaguTe oblee pelleHne ypaBHeHus y'"' - 2y' + y = 0.

3aganue 2 (20 6annos). Hallante anddepeHumanbHoe ypaBHeHME, ONMCbIBatOLLLEe cemMelicTBO napabon y=Cx’.

3agaHue 3 (20 6annos). HanguTe yacTHOe pelleHue ypaBHeHus y'' +y = x.

Mpumep KOHTPONbHO-U3MEPUTENBHOIO MaTepu1ana
YTBEPXOAHO
3aBegyowmi Kapeapoi uMbpPoBbIX TEXHONOTN
C.4. KypranuH
_ . .2021

HanpasneHue noarotosku / cneunanbHoctb 10.03.01 MHpopmaLumoHHasa 6e3onacHocTb
OucumnnvHa 61.0.17 AuddepeHumanbHble ypaBHeHUA

dopma obyueHus OuHoe

Bua KoHTponAa 3aveTt

Bug atTectaumn NpomexxyTouHan

KoHTpONbHO-U3MepuTeibHbIN MaTepmnan Ne 1

1. YpasHeHMe PUKKaTK.

2. ®yHKumA MNpuHa.

MNpenogasartenb B.K. KaBepuHa

Kputepum oueHkun

YaoBneTBopuTENbHOE BNaZleHNE TEOPETUUYECKMM MaTepUaNoM Npmn OTBETE Ha KOHTPOJIbHOM3MEpPUTE/IbHbIV MaTepuan
3auteHo

HeynosneTBopuTtenbHoe BRafeHWe TeOPeTUYECKMM MaTePMasiom Npu OTBETE HA KOHTPOIbHOM3MEPUTEIbHbI N
maTtepuan He 3auteHo

anBep,éHHble HUXXe 3a4aHnA peKomeHayeTca UCNo/Jsib3oBaTb Npu nposegeHMn AUarHOCTUHEeCKUxX pa60‘r ANA OUEeHKHU
OCTaTOYHbIX 3HAHMII NO AncuuniavHe



P®OC_10.03.01 UHhbopmaLuuoHHaA 6e30nNacHOCTb

top/Mo ymonuyanuto ana POC_10.03.01 UHcpopmaumoHHan

6e3onacHocTb/OMNK-2

top/Mo ymonuyanuto ana POC_10.03.01 UHcpopmaumoHHan
6e3onacHocTb/OlMNK-2/0und¢depeHunanbHbIe ypaBHEHUA

top/Mo ymonuyanuto ana POC_10.03.01 UHcpopmaumoHHan

6e3onacHocTb/OlNK-2/0nddepeHunanbHble

ypaBHeHus/OQuddepeHumnanbHble ypaBHeHUS_TeCTOBbIe 3a4aHus

ay T 001
Ykaxute obuiee pelleHune ypaBHeHus $$y'"'+ 4y = 0$5$. MC
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTb BapMaHTbl OTBETOB?|a
Wrpad 3a kaxayro HenpaBunbHYyo nonbiTky:| 100
ID-HOMep:
# OTBeTbI OT3bIB OueHka
A $$y = C le~{-2x} + C 2 e~{2x}$$ 0
B. $$y = C 1\cos 2x + C 2\sin 2x$$ 100
C. $$y =C 1+ C 2 e {-4x}$$ 0
D. $$y = C_1\cos x + C_2\sin x$$ 0
O6LwWuMI OT3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Baw oTBeT BEpHbIN.
[na no6oro HenpaBuUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
MNopacka3ska 1:
MokasaTb KONM4YeCTBO NPaBUNbHbIX Het
otBeToB ([Moacka3ska 1):
YAaanuTb HeKOPpPEeKTHbIe OTBETbI H
er
(Moackaska 1):
Teru:
lMo3eornissem ebibupamb 0OUH UMU HECKOJbKO rpasusibHbIX 0meemos u3 3a0aHHO20 CruckKa.
(MC/MA)
ay T 002
MC

Onpegenute TN andgepeHumnansHoro ypasHeHns $$(x~2 + 1) y'=\sin  y$$.




Bann no yMmon4yaHuio:

CnyuJaiiHbIi nopsigok oTeeToB| [la
HymepoBaTb BapuMaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OT1BeThI OT13bIB OueHka
A NIMHENHoe anddepeHumansHoe 0
ypaBHEeHWe nepBoro nopsanka
B. HennHenHoe auddepeHLmnansHoe 0
ypaBHeHne BTOPOro nopsaaka
C. andhepeHumasbHoe ypaBHeHNe C 100
pa3fenaowmnMmnca nepemMeHHbIMN
D. OLHOpOAHOe AnddepeHumasbHoe 0
ypaBHeHune
O6LwWnI O0T3bIB K BONpPOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEpPHbIN.
[na no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
MNopackaska 1:
MNokasaTb KONUYECTBO NPaBUNbHbIX H
er
otBeToB ([Moackaska 1):
YAanuTb HEKOpPpPeKTHble OTBEeTbI H
er
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
oy T 003
OnpepennTe nopsaaok anddepeHumnansHoro ypasHeHnsa $$(y'"")~3 + y~2 = x~5$$. MC
Bann no ymonuaHuio:| 1
CnyuaitHbii nopsigok oteBeToB| [la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxxayto HenpaBunbHyto nonbITky:| 100

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




OnpepennTe nopsafok auddepeHumnansHoro ypasHeHna $$(y"')"3 + y~2 = x~5$$.

MC

Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsgok oTeeToB| [la
HymepoBaTb BapuMaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OT1BeThI OT3bIB OueHka
A. 3 0
B. 2 100
C. 6 0
D. 5 0
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBubLHOro oTeBeTa: Bal oTBET BEpPHbIN.
[nsa no6oro HenpaBWUNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.
Moacka3ska 1:
MokasaTb KONMMYEeCTBO NPaBUNbHbIX H
erT
otBeToB ([Moackaska 1):
YAanuTb HeKOPpPEKTHbIe OTBEThI H
er
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBKO MpasuslbHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
oy T 004
Onpeaennte TMN 0cob0M TOUKM (TOUYKM NOKOA) cucTeMbl AnddepeHumanbHbIX ypaBHEHUIM
$$ \left\{\begin{array}{I} x' = x - 2y, \\ y' = -8x + y.\end{array}\right. $$ MmC
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTb BapuaHTbl OTBETOB?| &
WTpadp 3a kaxxayro HenpaBunbHyto nonbITky:| 100

ID-HOMep:

# | OTBeThl | OT13bIB

OueHka




Onpenennte TMN 0cob0M TOUKM (TOUKM NOKOA) cUcTeMbI AnddepeHUManbHbIX ypaBHEHUM

$$ \left\{\begin{array}{I} x' = x - 2y, \\ y' = -8x + y.\end{array}\right. $$ MC
Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsgok oTeetoB| [la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OTBeTbI OT13bIB OueHka
B. HeyCTOMYMBBIN y3en 0
C. YCTOWNYMBbLIN y3en 0
O6wWwunn oT3bIB K BONpOCY:
[Ons no6oro npaBunbLHOro oTeBeTa: Bal oTBET BEPHbIN.
[nsa no6oro HenpaBWNbHOro oTBeTa: |Ball OTBET HEMPABUJIbHbIN.
Mopckaska 1:
MokasaTb KONMMYECTBO NPaBUNbLHbIX H
eT
otBeToB ([Moacka3ska 1):
YAaanuTb HeKOpPpPeKTHbIe OTBEThI H
eT
(Moackaska 1):
Teru:
lNo3sonssiem ebl6upamb OOUH UJ1U HECKOJIbKO ripasursibHbIX omeemoes u3 3a0aHHO20 CriucKa.
(MC/MA)
oy T 005
YKaXXuTte 3aMeHy nepemMeHHoN, C MOMOLLbI0O KOTOPOW YpaBHeHUe bepHynan
$$y' - \frac{yH{x} = xy"2$$ MC
MOXXHO MPUBECTMN K IMHENHOMY YPaBHEHNIO.
Bann no ymonuaHuio:| 1
CnyvanHbii nopsgok oteetoB| [la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxayro HenpaBunbHy0 nonbITky:| 100

ID-HOMep:

# | OTBeThbI | OT3bIB

OueHka




YKaxuTe 3aMeHy NepeMeHHOiA, C MOMOLLbI0 KOTOPOW ypaBHeHWE BepHynu

$$y' - \frac{y}{x} = xy"2$$ MC
MOXXHO NPUBECTUN K JINHENHOMY YPaBHEHWIO.

Bann no ymonuanwuio:| 1

CnyuaitHbin nopsigok oteetoB| [la

HymepoBaTb BapMaHTbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHyto nonbITky:| 100

ID-HOMep:
# OTBeTbI OT13bIB OueHka
A $$z = \frac{y}{x}$$ 0
B $$z = \frac{x}{y}$$ 0
c. $$z = \frac{1}{y}$$ 100
D. $$z =\frac{1}{y"2}$$ 0

O6LwWnI O0T3bIB K BONpPOCY:

Onsa no6oro npaBuNbLHOro oTBeTa: Balu oTBET BEpPHbIN.

[na no6oro HenpaBWNbHOro oTBeTa: |Ball OTBET HEMPABU/IbHbIN.

Mopackaska 1:

NMokasaTb KONM4YecTBO npaBUNbHbIX

otBeToB ([Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHblIe OTBEeTbl

(Moackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UIU HECKOJIBLKO MpasuslbHbIX 0meemos U3 3a0aHHO20 CrUCKa.
(MCI/MA)

top/MNo ymonuauuro ana OC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlMNK-2/0und cdepeHumnanbHbIe
ypaBHeHus/Aud depeHumanbHble ypaBHEHUA_3aAaHUs C KOPOTKUM OTBETOM

oy _K_001

NycTb $$y(x)$$ - pelenmne ypaBHenns $$y' = \frac{y}{x+2}$$, ynosneTsopsioLiee yCI0BUIO |yum
$$y(0) = 4$$. YkaxuTe, 4em paBHO $$y(1)$$.

Bann no ymonuaHuio:| 2

LWTpad 3a kaxxayto HenpaBunbHyto nonbITky:| 100

ID-HOMep:

OTBeTbI OT3bIB OueHka

H*

A. 6 100

O6LwWwui 0T3bIB K BONpPOCY:

Moacka3ska 1:

NMoka3saTb KONM4YecTBO npaBUNbHbIX

otBeToB ([Moacka3ska 1): Het

Ypanutb HEKOpPpPEKTHbIe OTBETbI

(Moackaska 1): Het

Teru:

UmnopmuposaHue amoao muna eorpoca He noddep)KueaemCH.




oy _K_002

YKa)kuTe 3Ha4yeHue BewecTBeHHOro napameTpa $$k$$, npm KoTopoM ypaBHeHune $$y" +
0$$ 6ynet nmeTth pewenmne $$y = C 1\cos 2x + C 2 \sin 2x$$.

ky = |num

Bann no ymonuaHuio:| 2

LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100

ID-HOMep:

H

OTBeTbI OT3bIB

OueHka

A. 4

100

O6wWwmn oT3bIB K BONpPOCY:

Moackaska 1:

NMokasaTb KONM4YecTBO npaBUNbHbIX

otBeToB (Moackaska 1): Her

Ypanutb HEeKOpPpPEeKTHblIe OTBeTbl

(Moackaska 1): Het

Teru:

VmrniopmupogaHue 3mo20 mura 8ornpoca He noddepxusaemcs.

top/MNo ymonyaxnuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-2/0ndcdepeHumnanbHble

ypaBHeHus/AncdepeHumanbHble ypaBHEHUS_3aAaHNs C pa3BepPHYTbIM

OoTBEeTOM

oy _UCuT_P_001

PewnTb ouddepeHLmanbHoe ypaBHeHne
$$y"-y'- 6y = 10e”{3x}$$

MeToA0M HeonpeaenéHHbIX Ko3hULNEHTOB.

ES

Bann no ymonyaHuio:

3

dopmar oTBeTa:

HTML-
penakTop

Tpe6GoBaTb TeKCT:

HeT

Pasmep nons:

15

Pa3pewntb BroxeHus:

1

Tpebyemoe uncno snoxeHui:| 0

PaspeleHHble TUNbl hannos:

ID-HOMep:

LLlabnoH oTBeTa NHdopmauuma ana oueHMBaroLWmx

O6LwWwui O0T3bIB K BONpPOCY:

Tern:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH
6bImb oueHeH nperodasamernem 8pyyHyIO.




MeToguueckue matepmuanbl, onpegenaiolme npoueaypbl OLEHUBAHUA 3HAHWUIA, YMEHUIA, HABbIKOB U (MAK) onbiTa
AEATeNIbHOCTU, XapaKTepPU3yoLWMX 3Tanbl GopmuUpoBaHUa KomneTeHumin OLeHKa 3HaHWI, YMEHWUI U HaBbIKOB,
XapaKTepusyrLLasa aTanbl GOPMUPOBAHMA KOMMNETEHLMI B PpaMKax U3y4yeHUsa ANCLMUMNIMHBI OCYLLECTBNAETCA B Xo4e
TEKyLLEen 1 NPOMEKYTOYHOM aTTecTauuii.

Tekyllan aTTecTauma NPoOBOAUTCA B COOTBETCTBUM C [0N0MKEHMEM O TEKYLLEN aTTecTaumnmn obyyatoLLmMxca no
nporpammam Bbicluero ob6pasoBaHusa BOpOHEKCKOro rocy1apCcTBEHHOro yHMBepcuTeTa. Tekylasa atrectaums
nposoamTcs B Gopmax: MMCbMEHHOIO OMPOCa U KOHTPO/IbHbIX PaboT. KpuTepmm oLeHNBaHUA NpUBEAEHbI BblLLE.

MpomerKyToUYHas aTTecTaums NPOBOAUTCA B COOTBETCTBUM C M0I0KEHMEM O MPOMENKYTOYHOM aTTecTaLmnm
obyuatoLLmxca No nporpaMmmam BbiCLLEro 06pa3oBaHMA, a TaKKe B COOTBETCTBUM ¢ [onokeHMem o0 BannbHo-
PEUTUHIOBOM CUCTEME KOHTPOAS 3HAHUIM Ha aKy/bTeTE KOMMNbIOTEPHbIX HAayK BIY.

KOHTpONbHO-U3MepUTENbHbIE MaTepuanbl HpOME)KyTOHHOVI aTtrectaunn BKAKOYaKT B cebsn TeopeTnyecKkme sBonpochl,
no3sosArLMeE OUEeHUTb YPOBEHb NOJTy4YEHHbIX 3HaHU.

Mpwn oueHNnBaHUN NCNOb3YIOTCA KaYeCTBEHHbIE LWKa/ibl OUEHOK . Kputepumn oueHnBaHnA npuseseHbl Bbille.



