MwuHoB6pHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAXETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
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3aBeayowmii Kapeapon

/% - UMPPOBbIX TEXHOOTU
/‘/ Kypranuu C. .
03.05.2023 .

PABOYAA MPOrPAMMA YYEEHOW ANCUMUN/IUHDI

51.0.17 AnddepeHumanbHble ypaBHEHUA

1. Koa ¥ HaMmeHOBaHMe HanNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTU:
10.03.01 UHdopmaLmoHHas 6e3onacHoCTb

2. Npodunb nogrotoBKku/cneunannsaums:

Be3sonacHOCTb KOMMNbIOTEPHbIX CUCTEM

3. KBanudwukaumsa (cteneHb) BbINyCKHUKaA:

bakanaspuat

4. dopma obyueHusn:

OuyHan

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLLUNAUHDI:

Kadeapa undppoBbIx TEXHONOTUI

6. CocraButenun nporpammbi:

KaBepuHa Banepuna KOHCTaHTMHOBHA, KaHAMAAT PU3MKO-MAaTEMATUYECKUX HAYK, OOLLEHT
7. PekomeHpgoBaHa: npotokon HMC ®KH Ne3 ot 25.02.2022

8. YuebHblii roa: 2024-2025 Cemectp(bl): 3



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Lenb: popmmpoBaHmne coBpeMeHHbIX TEOPETUYECKMX 3HAHMI B 06/1aCTU 0ObIKHOBEHHbIX AnddepeHUnanbHbIX
YPaBHEHW ¢ yyeTom byayLien cneymanbHOCTH.

3agaum:

- GopMMpOBaHME NPAKTUYECKMUX HABbIKOB B PELUEHUWN U UCCIeA,0BAHNM OCHOBHbIX TUMOB
06bIKHOBEHHbIXANbbEpPeHLNANbHbIX YPaBHEHW;

- d)OpMMpOBaHMe Ha4a/ibHbIX HAaBbIKOB MaTeMAaTU4YE€CKOro moae/iMpoBaHuA.

10. MecTto yuebHOM AncUUNAKHDBI B CTPYKTYpe OOMN:

OucumnamHa OTHOCUTCA K BapMaTUMBHOM YacTu 610Ka b1. [1na ycnewHoro ocBoeHms HeobxoamMmo npeasaputenbHoe

n3ydyeHne cneayowmx ANCUMNIMH: MaTeMaTUYeCKnii aHanus, anrebpa u reomeTpus.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUsa no aucumnamHe/mogynto (3HaHUA, yMmeHUs, HaBblKU),COOTHECEHHbIE C
nAaHUpyembiMU pe3yibTaTaMu 0CBOeHUA 06pasoBaTeibHOM Nporpammbl (KOMMNETEHUUAMM BbiMYCKHUKOB) U
MHAUKATOPaMM UX OOCTUKEHUSA:

Kopa v Ha3BaHMe KomneTeHumnun

OMMK-3 CnocobeH Mcnonb3oBaTb
HeobxoaMMble MaTeMaTUYECKUE
MeTOo/bl AN5 pelleHns 3a4ay
npodeccnoHanbHoOm
LEeATeNbHOCTY;

OrK-3 CnocobeH ncnonb3osaTb
HeobXxoaMMble MaTemaTyeckme
MeTOoAp! A8 pelleHnn 3a4au
npodeccroHanbHOM
OeATeNbHOCTY;

OMMK-3 CnocobeH Mcnonb3oBaThb
HeobxoaMMble MaTeMaTUYecKue
MeToAbl ANA peLleHns 3a4au
npodeccrmoHanbHoOm
LeATeNbHOCTH;

Kopa v Ha3BaHue MHOWKATOpPa
KomMneTeHunn

OMK-3.6 3HaeT OCHOBHbIE TUMbI
0ObIKHOBEHHbIX
anddepeHUManbHbIX YpaBHEHUI U
MeTOoAbl UX peLleHus;

OlK-3.41 Bnageet HaBblkaMu
peLleHns OCHOBHbIX TUNOB
06bIKHOBEHHbIX
anobdepeHUManbHbIX YypaBHEHUN

OlMK-3.42 3HaeT OCHOBHbIE TUTbI
0ObIKHOBEHHbIX
avddepeHLmManbHbIX YpaBHEHUN

3HaHMA, YMEHMS, HaBblKM

3HaeT OCHOBHbIE TUMbl 0ObIKHOBEHHbIX
anddepeHunanbHbIX ypaBHEHUN U
MeTOoAbl UX pelleHus (pasaenerHve
nepemMeHHbIX, YMHOXeHWe Ha
NHTErpUPYIOLWNIN MHOXNUTEb, METOZ,
BapMaLMM MOCTOAHHbIX)

BNaZEeT HaBblKaMM UCMOJIb30BAHUSA
METOL0B pasfesieHns NepemeHHbIX,
YMHOMEHMUA Ha UHTErpUpPYOLWUIA
MHOMWTEb, METOAA BapuaLun
MOCTOSAHHbIX

3HaeT KnaccuduKaumo 06bIKHOBEHHbIX
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:

3auer

13. TpypoemKocTb No Bupam yue6Hoi paboTbl
Bug yyebHom paboTbl

AyauTopHble 3aHATUA
JleKuMoHHbIe 3aHATUA
MpaKTuyecKkme 3aHATUA

NabopaTopHble 3aHATUA

CamocTtoaTtenbHas pa60Ta

Kypcosas paboTa

Mn pPOMeXYTOHHaA aTTecTaumna

Yacbl Ha KOHTPO/1b

Bug yyebHoi paboThbl

Bcero
13.1. CopeprKaHue AUCLUMNINHDI
n/n
HanmeHoBaHue CopeprkaHue pasgena
pasgena AUCLUNANHDI ANCUMNANHDI

1. Nekunn

HaBblKamu KBaJ'IVId)VILI,VIpOBaHHOFO

Bbi6opa M aganTaumm CyLLECTBYIOLLMX

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

Peanunsauma pasgena AUCLUNANHBI C MOMOLLbIO

OHNalH-Kypca, 3YMK



1.1

n/n

OnddepeHumnanbHblie
ypaBHeHMWs NepBoro
nopsakKa

HanmeHoBaHMe
pasgena AMcUMNANHbI

OCHOBHbIe NOHATUA U
onpeaeneHuna. Metog,
W30K/NH. YpaBHeHUA ¢
pasgenalowmmmca
nepemeHHbIMMU.
JIuHeMHble ypaBHeHUsA
nepBoOro nopszka.
OpHopoaHbie
YypPaBHEHUA.
YpaBHeHus,
cBoZALlLMecs K
YypaBHEHUAM C
paszenalowmmmca
nepemeHHbIMMU.
YpaBHeHue bepHynnu.
YpaBHeHue PUKKaTtu.
YpaBHEeHMA B MOHbIX
anddepeHumanax.
Teopema
CyLLECTBOBaHMA U1
€UHCTBEHHOCTY.
YpaBHeHusA, He
pa3peLleHHble
OTHOCUTENbHO
NpPOW3BOAHOMN.

CoaeprkaHue pasgena
AVCUMMNANHDI

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

Peanusaumsa pasgena gUCUMNAMHBI C NOMOLLLbIO
OHNaMnH-Kypca, IYMK



1.2 JInHelHble https://edu.vsu.ru/course/view.php?id=10348
anddepeHumanbHble
ypaBHEHMs N-ro
nopsaaka

OCHOBHbIe NOHATHKA.
Onpegenutens
BpoHckoro.
JNvHeHble
OZHOPOAHbIE
ypaBHEHUA C
NMOCTOSIHHbIMM
KoappuumneHTamu.
Cnyyait KpaTHbIX
KopHen. MeTop,
HeonpeaeneHHbIX
K03 dULMEHTOB.
YpaBHeHuA co
cneunanbHoOM Npasoi
YyacTbto. YpaBHeHue
KonebaHui. MNoHsaTne
0 pe3oHaHce.
KpaeBble 3agaun.
®PyHKunA MNpuHa.

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

anoddepeHuUManbHbIx 061wan Teopua.

YypaBHeHWH JInHelHble cucTembl.

dopmyna Akobw.
MaTpuyHoe
anddepeHumanbHoe
ypaBHeHue.
OfHopoAHble CUCTEMBI
C MOCTOSAAHHBIMM
KoadpdpuumneHTamu.

2.
MpakTnueckme
3aHATUA

n/n Peanusauma pasaena AMCLUMANAVHBI C TOMOLLbIO
HanmeHoBaHue CopepskaHue pasgena  OHNaiiH-Kypca, 3YMK
pasfena AMCUMAAWMHLL  AUCUMMAUHLI



2.1

n/n

OnddepeHymansHbie
YypaBHEHMA NepBoro
nopszkKa

HanmeHoBaHMe
pasgena AuCUUNANHDI

OCHOBHbIe NMOHATUA U
onpeaeneHuna. Metog,
W30K/NH. YpaBHeHUA ¢
pasgenalowmmmca
nepemeHHbIMM.
JIHeMHble ypaBHeHUA
nepBoOro nopszka.
OpHopoaHbie
YypaBHEHUA.
YpaBHeHus,
ceBogALmecs K
YypaBHEHMAM C
pasgenalowmmmca
nepemeHHbIMM.
YpaBHeHue bepHynau.
YpaBHeHue PUKKaTtu.
YpaBHEHMA B MOAHbIX
anddepeHumanax.
Teopema
CyLLECTBOBaHMA U1
€UHCTBEHHOCTY.
YpaBHeHUA, He
paspeLleHHble
OTHOCUTE/IbHO
NpPOV3BOAHOMN.

CoaeprkaHue pasgena
ANCLUNANHBI

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

Peanusaums pasgena ANCLUMNIUHBI C MOMOLLbIO
OHnalH-Kypca, 3YMK



2.2

2.3

n/n

JIMHeMHble

anddepeHumanbHble

ypaBHEHMs N-ro

nopAaaka

Cucrembl

anoddepeHuUManbHbIx
ypaBHeHUM

13.2. Tembl (pa3aenbl) AUCLUNIUHDI U BUADbI 3aHATUI

HavmeHoBaHMe TeMbl
(pasgena)

OnddepeHymanbHbie
ypaBHeHUA NepBoro
nopsaaka

JNnHeliHble
anoddepeHumanbHble
YpPaBHEHMUA N-ro
nopsaaka

HanmeHoBaHMe TemMbl
(pasgena)

OCHOBHbIe NOHATUA.

Onpegenutens

BpoHckoro.

NnHelHble

OLHOPOAHblE

ypaBHEHUsA C

NOCTOAHHbIMUA

KoappuumneHTamu.

Cny4yai KpaTHbIX

KopHen. MeTop,

HeonpeaeneHHbIX

K03pPULMEHTOB.

YpaBHeHuA co

cnewumanbHOM NpaBown

YacTblo. YpaBHeHUe

KonebaHui. MoHATUE

O pe30oHaHce.

KpaeBble 3aaaun.

®PyHKunA MNpuHa.

JInHelHble cucTembl.

O6uwasn Teopwms.

dopmyna Akobw.
MaTpuyHoe

anddepeHumanbHoe

ypaBHeHue.

OAHopoAHble CUCTEMb

C NOCTOAHHbBIMMU
KoadpdpuumneHTamu.

JIeKUMOHHbIe
3aHATUA

10

14

JIeKUMOHHbIe
3aHATUA

[MpaKkTnyeckmne
3aHATUA

[MpaKkTnyeckmne
3aHATUA

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

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

JlabopaTtopHble
3aHATUA

JlabopaTtopHble
3aHATUA

CamocTonaTenbHasn
paboTa

18

18

CamocToaTenbHasn
paboTa

Bcero

32

40

Bcero



Cuctembl
anoddepeHUManbHbIx
ypaBHEeHUM

34 16 0 58 108

14. MeTogmueckue ykaszaHua ana obyuyalowmxca no 0CBOEHUIO AUCLUMNANHDBITIPU U3yYeHUN ANCLUNANHDI
peKkomeHayeTcs UCNo/ib30BaThb C/iedytolme cpeacTsa:

- PEKOMEHAYEMYIO OCHOBHYIO M AOMOJHUTENbHYIO IUTEPATYPY;

- MeToAMYECKME YKa3aHA 1 nocobus;

- KOHTPO/IbHblE 334aHUA A/1A 3aKPeNnIeHns TeopeTMYeckoro maTepmana;

- 3/1eKTPOHHbIE BEPCUM YHEBHUKOB M METOANYECKUX YKa3aHUIN A0S BbINONHEHMS NPaKTUYECKUX paboT.

CDopN\a opraHnsauunmn CaMOCTOATENIbHOM pa6OTbI: NnoAroToBKa K ayaAUTOPHbIM 3aHATUAM; BbIMONTHEHNE JOMaALUHUX
3ap,aHm7|; BbINO/IHEHNE KOHTPOJ/IbHbIX pa60T.

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

AVUCLUNIUHDI
McTouHMK

Ne

n/n

1

2 [
Jlemudosuy, b. I1. AugdepeHyuasnbHolie ypasHeHUs [9nekmpoHHbili pecypc] : yyebHoe nocobue /
JAemudosuy 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 ypasHeHUs U memoodbl Ux peweHus. Padel.

SniemeHmbl 8APUAYLUOHHO20 UcYucaeHus [In1ekmpoHHsili 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 UcumcaeHmre : yueb. ans pusmy. un
du3.- mat. dak. yH-tos / J1. 3. dnbcronbl,. - 4-e usa. - M. : dautopman YPCC, 2000. 319 c.

2

Bosapuyk, A. K. CnpaBoyHoe nocobue no Bbicwei matemaTtuke / A. K. bosapuyk, . M. FTonosay. — M. : YPCC,
2001. - T. 5. : AnddepeHumanbHble ypaBHEHUS B NpUMepax M 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
NyHy, T. /1. DYHKUMM KOMNIEKCHOTO NepeMeHHOro ¢ 3/leMeHTaMu OnepaLMoHHOro UCYMUCNEHUs : yueb.
ana sysos / I. /1. lyHu, J1. 3. dnbcronby, . - 2-e nsa,, crep. - CM6. : NlaHb, 2002. - 296 c.

5
3nberonb, /1. 3. O6bIKHOBEHHbIE AnddepeHLUmanbHble ypasHeHua / /1. 3. dnbceronbl, - CM6. : laHb, 2002. -
218 c.

6

Bacunbesa, A. b. AndpdepeHumnanbHble n MHTErPabHble YPaBHEHMA, BApMaALMOHHOE NCYUCAEHWE B
npumepax v 3agadax / A. 6.Bacunbesa, I'. H. Meageges, H. A. TuxoHos, T. A. YpasrunbauHa. — CM6. : /laHb,
2010.-429c.

B) MHPOPMALMOHHbIE 3N1EKTPOHHO-06pa3oBaTe/IbHbIE PEeCcypCbl:

Ne n/n NCTOYHUK

1 www.lib.vsu.ru —3HB BI'Y

2 www.lib.vsu.ru — 3HB BIY

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

4 3BC «/laHb» https://e.lanbook.com/

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

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

16. MepeuyeHb yuebHO-meTOaMUYECKOrO 0becneyeHna AN CamMOCTOATENbHOM paboTbl

MCTOYHMK

Neo

n/n

1 "
Lemudosuy, b. I1. AudpepeHyuarnbHbie ypasHeHua [3nekmpoHHsIl pecypc] : yuebHoe nocobue /
Llemudosuy b. 1., MooeHos B. 1. — 4-e u3d., cmep. — CaHkm-llemepbype : /laHs, 2019 .— 280 c.
— <URL:https://e.lanbook.com/book/115196>.

2

TyxaH, A. A. ObbIKHOBEHHbIE OUghhepeHyuansHbie ypasHeHUAs U Memoodbl Ux pewieHus. Paodel.
SnemeHMbl 8aPUAYUOHHO20 UCYUCAEHUA [DneKmpoHHbIl pecypc] : yuebHoe 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 o dugpepeHyuanbHbim ypasHeHuam / A. &. duaunmnos. - M. : Vxesck :
PX/], 2000. - 174 c.

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

Mpu NpoBeAeHUN 3aHATUI B AUCTAHLMOHHOM peXXMme 06y4eHMs MCNOb3YHTCA TEXHUYECKME U MUHOPMALMOHHbIE
pecypcbl O6pa3oBaTeNbHOro noptana "INeKTPOoHHbIN yHMBepcuTeT BIY

(https://edu.vsu.ru), 6asupytoLierocs Ha cMcTeme AUCTaHLUMOHHOro 0byuyeHna Moodle, passepHyToit B yHnBEpCUTETE, a
TaKe Apyrve A0CTynHble pecypcbl cetn MHTepHer.

18. MartepuanbHoO-TexHUUYecKoe obecneueHne AUCUUNANHDI:

JleKumoHHan ayanTopua, oCHalleHHanA MVﬂbTVIMG,CI,VIVIHbIM NPOEKToOpPOoMm, cneunannsnmpoBaHHasa mebenb: AO0CKa
menosaa NN MapKepHan 1 wT., cTonbI, CTynbAa B HeO6XO,CI,VIMOM KonunyecTee.

OC Windows v.7, 8, 10, Habop yTuauT (apxmusatopbl, bainn-meHeaskepsi), LibreOffice v.5-7, Foxit PDF Reader.
19. OueHouHble cpeAcTBa AN1A NPOBeAEHUSA TEKYLLEN U NPOMEXKYTOUHOM aTTecTauuii

MopsLOK OLLEHKN OCBOEHMA 0byYatoLLMMMCA y4ebHOro maTepuana onpesenseTca CogepKaHnem cneayoLwmx pasaenos
ANCUMNINHDI:

Ne Pasgenbl aucumnanHbl (Moaynm) Kog, Kop,
n/n KoMMeTeHuMn WMHAMKaTopa OueHouHble
cpefcTBa Ans
TeKyLen
aTrecTaumm
1 OnnK-3 ONK-3.6 McbMeHHbI
Pasgenbi 1-3. onpoc
OnddepeHumanbHble ypaBHEHUA NepPBOro
nopsaka. JinHenHole guddepeHumansHble
YPaBHEHUA N-ro nopsaaka. Cucrembl
anddepeHUManbHbIX YpaBHEHUM
2 OnnK-3 ONnK-3.41 McbMeHHbI
Paspenbi 1-3. onpoc
OnddepeHumanbHble ypaBHEHUA NePBOro
nopsagkKa. JinHeliHble guodepeHumanbHble
YPpaBHEHUA n-ro nopaaKka. Cucremol
avddepeHLmManbHbIX YpaBHEHUN
3 OnK-3 OlnK-3.42 McbMeHHbI
Paspgenbl 1-3. onpoc

OnddepeHumanbHble ypaBHEHUA NePBOro
nopsaka. /inHenHole guddepeHumanbHble
ypaBHeHUA n-ro nopagka. Cucremol
anddepeHuManbHbIX ypaBHEHUM



4 OnnK-3 OlMK-3.43 MUcbMeHHbIN
Paspenbi 1-3. onpoc

OnddepeHumanbHblie ypaBHEHUA NepPBOro
nopsaka. /inHenHole guddepeHumansHble
ypaBHEeHWA n-ro nopagKa. Cuctemol
anddepeHUmManbHbIX YpaBHEHUN

MpomexkyTouHana aTTecTauma

dopma KOHTpoAA - 3ayeT

OugeHoYHble cpeacTBa AN NPOMEXKYTOYHOM aTTecTaumnm

Komnnekt KUM

20 TunoBsble OLEHOYHbIE CPEACTBA U METOAMUYECKUE MATEPUabl, onpeaensatowme npoueaypbioLeHnBaHNA
20.1 TeKyLwMil KOHTPONb YCNEBAEMOCTHU
20.2 [pomeKyTouHasa aTrecTayms

Ons oueHNBaHMA pe3ybTaToB 0OyYeHUA Ha 3a4eTe UCNOb3YHOTCA CieAytoLLmMe NoKasaTenu:

- 3HaHWE OCHOBHbIX MOHATUI N TEOPEMbI TEOPUU AnddepeHLMaNbHbIX YPaBHEHUN, METOA0B
pelweHnA0bbIKHOBEHHDbIX AnddepeHLManbHbIX YPaBHEHUIN U UX CUCTEM;

- yMeHMWe Peann3oBblBaTb METOAbI PELLEHMA U aHanu3a anddepeHunanbHbIX ypaBHEHUA Ha MPUMEPETUNOBBIX
3a4ay;

- BNafEeHNE HaBblKaMM KBaNMOULMPOBAHHOIO BbIGOpa M afanTaumnm CyLLECTBYIOLMX METOA0B aHaAn3a m
peweHuns auddepeHumanbHbIX YPaBHEHUM U UX CUCTEM, HaYa/IbHbIMW HaBblKaMW MAaTEMATMUYECKOTO MOAENNPOBAHUA.

MepeyeHb BONPOCOB K 3a4eTy:

OcHOBHble NOHATUA M onpeaeneHus.

MeTopa U3OKNUH.

YpaBHeHMA C pasaenanLmMmmca nepemeHHbIMM.

JInHenHble ypaBHEHUA NepBOro NopaakKa.

OpHopoAHble ypaBHEHMA.

YpaBHeHuA, CBOAALLMECA K YPAaBHEHUAM C Pa3AeNnAloLLMMUCA NepeMeHHbIMM.
YpasHeHue bepHynnu.

YpasHeHue PuKKatu.

YpaBHeHMA B NOAHbIX guddepeHumanax.

Teopema cyLLeCcTBOBaHUA U €ANHCTBEHHOCTU.

YpaBHeHUA, He pa3peLleHHble OTHOCUTEIbHO NPOU3BOAHOMN.
Onpepenutenb BpoHcKoro.

JInHenHble ogHOPOAHbIE YPAaBHEHUSA C MOCTOAHHbIMU KO3 dULmeHTamu.
Cny4ait KpaTHbIX KOPHEN.

MeTopa HeonpeaeneHHbix KO3GOULNEHTOB.

YpaBHeEHMA cO crneLmanbHOM NPaBoi YacTblo.

YpaBHeHue KonebaHui.



MoHATUE O pe30oHaHce.

KpaeBsble 3agaun.

OyHKumMa MpuHa.

JInHenHble cncTeMbI.

dopmyna Arkobu.

MaTtpuyHoe anddepeHunanbHoe ypaBHeHHe.
OpHOpPOAHbIE CUCTEMbI C MOCTOAHHBIMM KO3bOUUMEHTAMMU.

MepeueHb NpaKTUYECKUX 3a4aHMIA

KoHTponbHaA pabota No 1

3agaHue 1 (10 6annos). HanguTe obuiee peweHne ypaBHeHus y'' - 2y' + y = 0.

3aganue 2 (20 6annos). Halante anddepeHumanbHoe ypaBHeHMe, ONMcbIBatoLLLee cemeiicTeo napabon y=Cx’.

3apaHue 3 (20 6annos). HaliguTe yacTHOe pelleHre ypaBHeHua y'' + y = x.

Mpumep KOHTPONbHO-U3MEPUTENBHOIO MaTepuana
YTBEPXOAHO
3aBegyowmi Kapeapoi uMbpPoBbIX TEXHONOTNM
C.4. KypranuH
_ . .2021

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

dopma obyueHus OuHoe

Bua KoHTpona 3avet

Bupa atrectaunm MpomexKyToyHan

KOHTpO/IbHO-M3MepUTenbHbIn matepuan Ne 1

1. YpasHeHMe PUKKaTK.

2. ®yHKumA MNpuHa.

MNpenopasartenb B.K. KasepuHa

Kputepum oueHkun

YaoBneTBopuTENbHOE BNaZleHNE TEOPETUUYECKMM MaTepUasomM Npmn OTBETE Ha KOHTPOJIbHOU3MEpPUTE/IbHbIV MaTepuan
3auTteHo

HeynosneTBopuTtenbHoe BlafeHMe TEOPETUUECKMM MATEPUAZIOM MPU OTBETE HA KOHTPO/IbHOU3MEPUTEIbHbI
maTtepuan He 3auteHo



anBEAéHHbIe HUXXe 3a4aHnA peKomeHayeTca UCnosib3oBaTtb Npu nposegeHMn UarHOCTUHEeCKUxX pa607 ANA OUueHKU
OCTaTOYHbIX 3HAHMII NO AncuunivHe

P®OC_10.03.01 UHdhbopmauuoHHanA 6e30nacHOCTb

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

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-2/0uncddepeHumnanbHble ypaBHEHUSA

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlMNK-2/0undcdepeHumnanbHble
ypaBHeHus/AncdepeHumnanbHble ypaBHEHUS_TeCTOBbIe 3aaHUA

oy T 001
YKaxuTe obLiee peleHne ypasHeHUs $$y"'+ 4y = 0$$. MC
Bann no ymonuaHuio:| 1
CnyuJaiiHbI nopsagok oTeetos|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OTBeThI OT13bIB 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

O6LWmMI OT3bIB K BONpPOCY:

\Ans no6oro npaBUNbLHOro oTBeTa: Balu oTBET BEPHbIN.

Ansa no6oro HenpaBuUnbLHOro oTBeTa: |Ball OTBET HEMPaBU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Moackaska 1): Het

Teru:

lMoseonssem ebibupams 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHH020 CriUuCKa.
(MC/MA)

oy T 002

Onpepenute TUn anddepeHumanbHoro ypasHeHnsa $$(x~2 + 1) y'=\sin  y$$. MC




Bann no yMmon4yaHuio:

1

Cnyu4aiiHbIN nopsaaok oTeetos|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OT1BeTHI OT3bIB OueHka
A JIMHEeNHoe ouddepeHuransHoe 0
ypaBHeHWe NepBoro nopagka
B. HefMHenHoe auddepeHLmnanbHoe 0
ypaBHeHWe BTOPOro nopsanka
C. AndepeHumanbHoe ypaBHeHNe C 100
pa3fensaowmnmMnca nepemMmeHHbIMN
D. OLHOpOLHOE anddepeHumnaibHoe 0
ypaBHeHwue
O6LWMi1 OT3bIB K BONPOCY:
\Ans no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEpPHbIN.
[1nsa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HENPABU/bHbIN.
Mopckaska 1:
MNoka3aTb KONU4YeCTBO NPaBUSNIbHbIX H
er
oTBeToB ([Moackaska 1):
YpanuTb HeKoppeKTHble OTBeThI H
er
(Mopackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3a0aHH020 CriUCKa.
(MC/MA)
ay T_003
Onpepennte Nopsafok gudgepeHumnansHoro ypasHeHna $$(y")~3 + y~2 = x~5$$. MC
Bann no ymonuanuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWTpad 3a kaxayro HenpaBunbHyro nonbiTky: 100

ID-HOMep:

# | OTBeThLI | OT3biB

OueHka




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

MC

Bann no ymonuaxuio:| 1
Cnyu4aiiHbI nopsaaok oTeetos|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. 3 0
B. 2 100
C. 6 0
D. 5 0
O6LWmn oT3bIB K BONpOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEpPHbIN.
[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
Moackaska 1:
Moka3aTb KONMYECTBO NPaBUNbHbIX H
erT
otBeTOoB ([Moackaska 1):
Ypoanutb HEKOpPPEeKTHbIe OTBEThI H
er
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0mMmeemoes U3 3adaHHOo20 CriucKa.
(MC/MA)
oy _T_004
Onpeaennte TN 0coboi TOUKM (TOUYKM NOKOA) cucTembl AnddepeHumanbHbIX ypaBHEHUIM
$$ \left\{\begin{array}{I} x' = x - 2y, \\ y' = -8x + y.\end{array}\right. $$ MC
Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTtos(/la
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxxayto HenpaBunbHyto nonbITky:| 100

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




Onpenennte TMN ocoboi TOUKM (TOUKM NOKOA) cucTeMbl AnddepeHUManbHbIX ypaBHEHUIM

$$ \left\{\begin{array}{I} x' = x - 2y, \\ y' = -8x + y.\end{array}\right. $$ MC
Bann no ymonuanuio:| 1
Cnyu4aiiHbIi nopsaaok oTeeToB|[1a
HymepoBaTb BapuaHTbl OTBETOB?|a
LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100
ID-HOMep:

# OTBeThI OT13bIB OueHka
A, LeHTp 0
B. HeYCTONYNBLIN y3en 0
C. YCTONYMBbIN y3en 0

06w oT3bIB K BONpOCY:
\Ana no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[insa nioboro HenpaBWUNbHOro oTBeTa:  |Ball OTBET HEMPABU/IbHbIN.
Moackaska 1:
MokasaTb KONMYECTBO NPaBUNbHbIX H
eT
otBeToB ([Moackaska 1):
Ypanutb HEKOPpPEKTHbIE OTBEThI H
eT
(Moacka3ska 1):
Teru:
lNo3sornsiem ebl6upamb OOUH UIU HECKOJIBKO ripasursibHbIX omeemoes u3 3a0aHHOo20 criucka.
(MC/MA)
oy _T_005

YKa)uTe 3aMeHy NepemMeHHOoN, C MOMOLLbI0O KOTOPOW ypaBHeHUe bepHynnu
$3y' - \frac{y}{x} = xy"2$$ MC
MOXXHO NPUBECTMN K JINHENHOMY YPaBHEHWIO.

Bann no ymonuaHuio:| 1
CnyuaitHbIi nopsgok oteeTos|/[la
HymepoBaTb BapuaHTbl OTBETOB?|a
WTpad 3a kaxayro HenpaBunbHyo nonbiTky: 100

ID-HOMep:

# | OTBeThl | OT3bIB

OueHka




YKa)KuTe 3aMeHy nepemMeHHOIn, C MOMOLLbI0 KOTOPOWN YpaBHeHWe bepHynnu
$$y' - \frac{y}{x} = xy"2$$ MC
MO>XHO I'IpVIBECTI/I K J'II/IHeIZHOMy ypaBHeano.

Bann no ymonuanuio:| 1

CnyuaitHbIi nopsgok oTeeTos|/[la

HymepoBaTb BapuMaHTbl OTBETOB?|a

LWTpad 3a kaxxayro HenpaBunbHyto nonbITKy:| 100

ID-HOMep:
# OTtBeThbI 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

O6LwWmMi1 OT3bIB K BONPOCY:

\[Ana no6oro npaBUIbLHOrO oTBETA: Balu oTBET BEpPHbIN.

[1insa no6oro HenpaBuUNbHOro oTeeTa: |Ball OTBET HEMPABU/bHbIN.

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUINbHbIX

oTBeToB ([Moackaska 1): Her

Ypoanutb HEKOPpPEeKTHblIe OTBEeTbl

(Mopackaska 1): Her

Teru:

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

top/MNo ymonyanuro ana POC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlMNK-2/0undcdepeHumnanbHbIe
ypaBHeHus/AucdepeHumnanbHblie ypaBHEHUS_3afaHNsA C KOPOTKUM OTBETOM

oy K_001

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

Bann no ymonuaHuio:| 2

WTpad 3a kaxayr HenpasunbHyo nonbiTky: 100

ID-HOMep:

# OTBeThI OT3bIB OueHka

A. 6 100

OO6LwWMI OT3bIB K BONPOCY:

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HeKOppPEeKTHbIe OTBEThI

(Moackaska 1): Het

Teru:

VimrniopmupoegaHue 3mo20 mura 8ornpoca He noddepxxueaemcs.




oy _K_002

0$$ 6ynet nmeTth pewenmne $$y = C 1\cos 2x + C 2 \sin 2x$$.

YKaxuTe 3HayeHve BelecTBeHHOro napameTtpa $$k$$, npu Kotopom ypasHeHue $$y" + Ky = |yum

Bann no ymonyaHuio:| 2

LWrpad 3a kaxayto HenpaBunbHyto nonbITky:| 100

ID-HOMep:

# OTBeThI OT3bIB

OueHka

A. 4

100

06w oT3bIB K BONpPOCY:

Mopckaska 1:

MokasaTb KONM4YecTBO npaBUIbHbIX

oTtBeTOB ([Moackaska 1): Her

Ypoanutb HEKOPpPEeKTHblIe OTBeTbl

(Mopckaska 1): Het

Teru:

VmrniopmupogaHue 3mo20 mura 8ornpoca He noddepxusaemcs.

top/MNo ymonuauuro ana OC_10.03.01 UHdopmaumoHHan
6e3onacHocTb/OlNK-2/0nddepeHumnanbHblie

ypaBHeHus/OuddepeHumnanbHble ypaBHeHUS_3afaHUsl C pa3BepHYTbIM

oTBEeTOM

oy _UCuT_P_001

PewnTb ouddepeHumanbHoe ypaBHeHne
$$y"-y' - 6y = 10e™{3x}$$
MeTOA0M HeonpenenéHHbIX Ko3hhULNEHTOB.

ES

Bann no yMmon4vyaHuio:

3

®PopmaT oTBeTa:

HTML-

‘| penakTop

TpeboBaTb TEKCT:

HeT

Pa3mep nons:

15

PGSPELLIVITb BITOXeHuUA:

1

Tpebyemoe 4ncno BNOXeHUn:

0

PaspelueHHble TuUnNbI ¢hannos:

ID-HOmMep:

LLlabnoH oTBeTa MUHdopmauusa ona oueHUMBaKOLWKNX

OO6LWMI OT3bIB K BONPOCY:

Teru:

Honyckaem e omeeme 3agpy3ums ¢halin u/unu egecmu mekcm. Omeem OO/KeH
6bImb oueHeH npernodasamernieM 8py4YHYIo.




MeToguueckue matepmuanbl, onpegenaiolme npoueaypbl OLEHUBAHUA 3HAHWUIA, YMEHUIA, HABbIKOB U (MAK) onbiTa
DEeATeNbHOCTU, XapaKTepU3syoLmuX 3Tanbl GopMuUpoBaHMA KomneTeHumii OLLeHKa 3HaHWA, YyMEHWUIN 1 HaBbIKOB,
XapaKTepusyrLLasa sTanbl GOPMUPOBAHMA KOMMNETEHLMI B PaMKaxX U3y4yeHUsa ANCLUMNIMHBI OCYLLECTBNAETCA B Xo4e
TEKyLLen 1 NPOMEKYTOYHOM aTTecTauuii.

TeKyLLI,aFI aTrectaumAa NnpoBoaAnUTCA B COOTBETCTBUU C MonoxeHnem o TGKVLLI,GVI aTTectaummn o6yqarou.|,mxcsq no
nporpammam BbicLluero 06pa3OBaHVIFI BOpOHe)KCKOFO rocygapCtBeHHOro yHnBepcuTeTa. TeKyLIJ,aFI aTrectauma
nposognTcAa B d)opmax: MMCbMEHHOTIo Oonpoca N KOHTPOJ/IbHbIX pa60T. KpVITepVIVI oueHnBaHMA NpuBeaeHbl Bbllle.

MpomerKyToUYHas aTTecTaums NPOBOANUTCA B COOTBETCTBUM C M0I0KEHMEM O MPOMENKYTOYHOM aTTecTaLmnm
obyyatoLLMXCca Mo Nporpammam BbicLLero 06pa3oBaHMs, a TaKKe B COOTBETCTBMM C [lon10XKeHnem o 6anibHo-
PEUTUHIOBOM CUCTEME KOHTPOASA 3HAHUIM Ha daKy/bTeTe KOMMNbHOTEPHbIX HAayK BIY.

KOHTpOﬂbHO-MBMepMTeﬂbeIe MaTepunanbl I'IpOMe)i(yTO‘-IHOVI aTTeCtaunmn BKAKOYaKOT B cebs TeopeTnyecKkmne Bonpochl,
no3sosArLMeE OUEHUTb YPOBEHb MNOJTY4YE€HHbIX 3HaHU.

an OUeHNUBAHNUN NCNONb3YHKTCA Ka4eCTBEHHbIE WKa/ibl OLLEHOK . KpMTepMM OoueHMBaHMA NpuBeaeHbl Bbllle.



