MwuHoB6pHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAKETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
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/(2%/' KypranuH Cepreit Amutpmnesmny
Kadeapa umdppoBbIx TEXHONOTN I
05.03.2025

PABOYAA MPOrPAMMA YYEEHOW AUCUMN/IUHDI

51.0.34 YpaBHeHUA maTemaTtmyeckon GU3nKM 1 cneupmanbHble GYHKUMN

1. Koa ¥ HaMmeHOBaHMe HaNpaB/ieHUA NOArOTOBKMU/cneLmanbHOCTU:
09.03.02 'HpopMaLMOHHbIE CUCTEMbBI U TEXHONOTUM

2. Npodunb nogrotoBKU/cneunanusaums:
NHkeHepra MHOOPMALMOHHbIX CUCTEM M TEXHONOTUI
3. KBannduKauuma (cteneHb) BbINyCKHUKA:

bakanaspuaTt

4. ®opma obyueHus:

OyHan

5. Kadeapa, otBeualowan 3a peannsaumio gUCLUNAUHDI:
Kadeapa undpposbIx TEXHONOTMI

6. CocraButenun nporpammbi:

Kpblnoseukuii AnekcaHgp Abpamosuy, K. ¢.-M. H., OLEHT
7. PekomeHpoBaHa: npotokosn HMC Ne 5 ot 05.03.2025
8. YuebHblii rog: 2026-2027 Cemectp(bl): 4



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenb: dyHAameHTasibHaA NOATOTOBKA B 06/1aCTM YPaBHEHMIA B YaCTHbIX NPOU3BOAHbIX.

3agauu:

- OB/lageHne aHaInTM4eCKMMmnM metTogamm MaTemaTMuyecKom ¢M3VIKVI;

- OBJs1ageHne CoBpeMeHHbIM MaTeMaTUHECKMUM annapaTtom AnaA p,aaneﬁLuero MCNO/Ib30BaHUA B NPUNOKEHUAX.

10. MecTto yuebHOM AncUUNAKHDBI B CTPYKTYpe OOMN:

YyebHaa gucuMNIMHA OTHOCUTCA K 0bsA3atenbHol Yactu 6a0ka b1. [na ycnewHoro ocsoeHua Heobxoammo

npeasapuTeNbHOE M3ydeHUe CNeayrowmx AMCUMNANH @ «MaTemaTnyeckuin aHanus», «AndbdepeHumanbHbie ypaBHEHUA Y.

11. MnaHupyemble pe3ynbTaTbl 06yyeHUsa no aucumnamHe/mogynto (3HaHUA, yMmeHUs, HaBblKU),COOTHECEHHbIE C
nAaHUpyemMbiMU pe3yibTaTaMu 0CBOeHUA 06pasoBaTenbHOM Nporpammbl (KOMMETEHLUAMM BbiMYCKHUKOB):

Kopa v Ha3BaHMe KoMmneTeHunn

OMMK-1 CnocobeH npumeHATb
€CTeCcTBEHHOHAYYHbIE U
0BOLENHKEHEPHbIE 3HAHWA, MeToabl
MaTeMaTMYeCcKoro aHaamsa u
MOAENMPOBAHNA, TEOPETUYECKOTO U
3KCNEepMMEHTaIbHOTO UCCeA0BaHNA B
npodeccrMoHanbHOW AeATeNbHOCTH

OMK-1 CnocobeH npumeHATb
eCcTecTBEHHOHay4Hble U
0bOLENHKEHEPHbIE 3HAHUA, MeToabl
MaTeMaTM4yecKoro aHaamsa u
MOAE/MPOBaHNA, TEOPETUYECKOro U
3KCNEepPMMEHTaIbHOTO UCCe0BaHNA B
npodeccroHaIbHOWN AeATeIbHOCTH

OMK-1 CnocobeH NpumeHsTb
€CTecTBEHHOHay4Hble U
06LLEeNHKeHepHble 3HAaHMA, MeTOAbI
MaTEMATMYECKOro aHaan3a u
MOZENNPOBaHUA, TEOPETUYECKOrO U
3KCMepPUMEHTA/IbHOIo UCCNeA0BaHUA B
npopeccMoHanbHOM AeATENbHOCTU

Koa v Ha3BaHWe MHAMKaTopa
KomneTeHuun

OlK-1.1 3HaeT oCHOBBI
MaTEMATUKN, GU3KKK,
BbIYNCAUTENBHOM TEXHUKN U
NpPorpamMmmMmmnpoBaHuns

OlK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccMoHanbHble 3a4a4u ¢
npuMeHeHneM
eCcTeCTBEHHOHAYYHbIX U
06LLLENHKEHEPHbIX 3HAHUN,
MeTO/Z,0B MaTeEMaTUYECKOro
aHanM3a 1 MoAeNNpPoBaHNA

OMK-1.3 UmeeT HaBbIKkK
TEOPETUYECKOro U
3KCNepMMeHTaIbHOro
nccnenoBaHMa 06bEKTOB
npodeccMoHanbHoOM
[eaTeNbHOCTU

3HaHUA, yMEHUSA, HaBbIKK

3HaTb: MeToAbl TEOPUM YPABHEHWIA
MaTeMaTHYeCcKon GU3MKN U
cneumanbHbix GYHKUUNR,
npumeHsemble ann
MOAENMPOBAHNA CUCTEM.

YmeTb: WUCMONb30BaTb  METOAbI
YPaBHEHUN
dU3UKK "

cneumanbHbiXx  GYHKUMI ans

Teopun
MaTemaTMuyecKom

peLleHns NpakTUYeCcKMX 3a4au.

Bnagetb  (Mmetb  HaBbIK(K)):
HaBblKaMK KBaANPULMPOBAHHOTO
Bbl6opa " afjanTaumm
CYLLECTBYIOWMX MeTo4OB  ANd
pelleHms NPaKTUYeCcKMx 3a4au.



OlK-8 CnocobeH npumeHsTb

MaTemaTtnyeckne moagenn, metogbl 1

CpeAcTBa NPOEKTUPOBaHUA
NHODOPMALLMOHHbBIX U
aBTOMATU3MPOBAHHbIX CUCTEM

OlK-8.2 YmeeT npumeHATb Ha

NPaKTUKe MmaTeMmaTnuyeckume

MOZenn, MeToabl U cpeacTsa

NPOeKTnpoBaHNA U
dBTOMaATU3aUnn CUCTEM

12. O6bem gUcUUNAUHDI B 3a4ETHbIX eguHuuax/yac:

4/144

dopma NpomeKyTOUHOM aTTecTaumnm:

JK3ameH

13. Buabl yuebHoi1 paboTbl

Bug yuebHol paboTbl

AyauMTOpHbIE 3aHATMA
JIeKUMOHHbIEe 3aHATUA
MpaKTuyeckue 3aHATUA
NabopaTtopHble 3aHATUA

CamocToaTenbHas pabota

Kypcosas paboTa

l‘lpor\/\emyTquaﬂ aTrecrtauma
Yacbl Ha KOHTPO/1b

Bcero

13.1. CopeprKaHue AUCLUMNINHDI

n/n
HanmeHoBaHue
pasgena ANCLUUN/IUHDI

1 BesegeHue

Knaccuoumkauma
anddepeHLManbHbIX
YPaBHEHWI C YaCTHbIMU
NpPOM3BOAHLIMM

CopeprkaHue pasgena
ANCUUNANHDI

Mpegmet ANCLUMUNIUHBI.
MpocTeliwmne 3agaun.

YmeTb:
Teopum
MaTemMaTUyecKomn

MCMONb30BaTb  METOAbl
ypaBHEHMUM
dU3nKn "
cneumanbHbix  GYHKUUIA ons
peLleHns NpakTMYeCcKMX 3a4au.

Cemectp 4 Bcero
64 64
32 32
16 16
16 16
44 44
0
36 36
36 36
144 144

Peanunsaumsa pasgena AUCLUNINHbBI C MOMOLLbHO
OHNalH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516

https://edu.vsu.ru/course/view.php?id=4014,

Knaccuopukauma
anddepeHLManbHbIX
YPaBHEHWI C YaCTHbIMM
npoussoaHbiMn. MeTog,
XapaKTePUCTUK.

https://edu.vsu.ru/course/view.php?id=2516



3

n/n

YpaBHeHuA
rmnepb6oanYecKkoro
TMna

HanmeHoBaHuMe
pasgena ANCUMNANHDI

YpaBHeHua
napabonunyeckoro TMna

YpaBHeHuUA
3NAUNTUYECKOro TUNa

MpocTeiwmre 3aaaum,
NpuUBOAALLMNE K YPAaBHEHUAM
runepbonnyeckoro Tmna.
MeTtoz
pacnpoCcTpaHALLUXCA
BOMH. MeTop, pasaeneHus
nepemeHHbIX. 3a4a4m ¢
AAHHBbIMK Ha
XapaKTepuctTukax. PeweHune
06LWMX TMHENHDbIX
ypaBHEHUM
rmnepboanyYeckoro TmMna

CoaeprkaHue pasgena
AVCUMNAVHDI

MpocTenume 3agaum,
NpuBOAALLME K YPAaBHEHUAM
napabonunyeckoro Tmna.
MeTog pa3aeneHua
nepemeHHbIX. 3a4a4n Ha
6€eCKOHEeYHOM NPAMO.
3apaun 6e3 HavyanbHbIX
ycnosuii. CBolcTBa AenbTa-

bYHKLMN.

3agaun, npusoadawme K
ypaBHeHwuto Jlannaca.
Ob6uwme cBolicTBa
rapMoOHMYECKNX QYHKLUMIA.
PelweHne KpaeBbIX 3a4a4
ONA npocTenmnx obnacrei
MeTOA0M pa3aefieHns
nepemeHHbIX. PyHKLMA
NCTOYHMKa. Teopus
noteHumnana. PyHKUUM
B/IMAHUA TOYEYHbIX
WCTOYHMKOB. 3a4auu
MaTeMaTUYeCcKon Teopum

andpakuymu.

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516

Peanusaumsa pasgena AUCLUNANHbBI C MOMOLLbHO
OHNaMH-Kypca, IYMK

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516

https://edu.vsu.ru/course/view.php?id=4014,
https://edu.vsu.ru/course/view.php?id=2516



6 CneumanbHble GyHKLUN https://edu.vsu.ru/course/view.php?id=4014,

https://edu.vsu.ru/course/view.php?id=2516
Linnmuapudeckne pyHKUUK.

KpaeBas 3agaya ana
ypaBHeHua beccens.
PasnnyHble Tunbl
LUANHOPUYECKUX DYHKLMINA.
Coepuyeckme dyHKUUN.
MonnHomebl flexkaHapa.
MpucoeanHeHHble GYHKLUK
JlexkaHgpa. FapmoHuyeckue
NOJIMHOMbI U chepuyeckune
byHKUMK. MNoanHOoMBI
YebbllweBadpmuTa.
MonnHomsl
Yebbiwesa-/lareppa.

13.2. Tembl (pa3aenbl) AUCLUNNHDBI U BUADbI 3aHATUI

Bcero
Neo HanmeHoBaHme Tembl J1eKUMOHHbIe MpaKTnyeckune JNabopaTtopHble CamocrtoaTenbHan
n/n  (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
1 BeepeHune 4 0 0 4 8
2 6 3 3 8 20
Knaccudukauma
andodepeHLManbHbIX
YPaBHEHUI C YaCTHbIMMU
NPOU3BOAHBbIMMU
3 6 4 4 8 22
YpaBHeHuUA
runepboamyeckoro
NE]
4 6 4 4 8 22
YpaBHeHuA
napabosinyeckoro Tmna
5 6 3 3 8 20
YpaBHeHuA
3NINMNTUYECKOrO TMMA
6 4 2 2 8 16

CneumanbHble GyHKLUK

32 16 16 44 108



14. MeToguuecKkue yKasaHuA A4na 06yyalolwmxca no 0CBOEHUIO AUCLUNANHDI

OcBOeHMe ANCLUMNINHDI CKIaAbIBAETCA U3 ayAUTOPHOM paboTbl (y4ebHOo AeATeNbHOCTH, BbINOHAEMOW Nog,
PYKOBOACTBOM MpenoaasaTtens) U BHeayaUTOPHOMN paboTbl (yuebHOW AeATeNbHOCTH, peannsyemon obyyatowmmen
CaMOCTOATE/IbHO).

AyautopHaa paboTa COCTOUT M3 BbIMOAHEHUA MPaKTUYECKUX WM NabopaTopHbIX 3adaHuii B 06bEME,
npeaycMoTPEHHOM yYebHbIM NAaHOM.

CamocTosTenbHan paboTta npeanonaraet yraybnéHHoe nsyyeHne oTae/IbHbIX Pa3fenos AUCUUNANHBI C UCNOIb30BaHUEM
NUTepaTypbl, PEKOMEHL0BaHHOM NpenoAaBaTe/ieM, a TaKXKe KOHCMEKTOB MPaKTUYecKux (1abopaTopHbIx) 3aHATUIA. B
KayecTBe MnJiaHa 4/17 CaMOoCTOATE/IbHOW PaboTbl MOXeT bbITb MCNONb30BaH pasaen 13.1 HacToAwen paboyeit nporpammbl, B
KOTOPOM 3adUKCUPOBAHbI Pa3aesibl AUCLUMNANHDBI U UX codepaHue. B pasgene 13.2 pabouyeli nporpammbl onpesensertca
KO/IMYECTBO YacoB, OTBOAMMOE Ha CAMOCTOATENIbHYIO PaboTy MO KakAOMYy pasfeny AUCLMNAMHbI. bonbliee Konnyectso
YacoB HA CaMOCTOATE/NbHYHO paboTy oTBOAMUTCA Ha Hambonee TpyaHble pPasgenbl AUCLUMAUHDI. Ona
CaMOCTOATE/IbHOTO U3yYeHUA OTAENbHBIX PAa3enoB ANCLMNANHBI UCNONb3YEeTCA NepeveHb IMTepaTypbl U APYrMxX Pecypcos,
nepeyncieHHblx B MyHKTax 15 1 16 HacToswel paboyei nporpammol.

YcnewHocTb OCBOEHUA AUCUMMNAMHBI ONpeaensercs CUCTEMATUYHOCTbIO U TYyOMHOW ayAUTOPHOM W BHEAyAUTOPHOWN
paboTbl 0byyatowerocs.

Mpu MCNONb30BaHMU AMCTAHUMOHHbLIX 06Pa30BaTeNbHbIX TEXHONOMMI U 3NEKTPOHHOro 06yyeHus BbINOAHATL BCe
YKasaHua npenogasaTtesieil, BoBpemMsa NogKAoyatbea K online 3aHATUAM, OTBETCTBEHHO MOAXOAMTb K 3a4aHMAM ANA
CcamocTonTesIbHOMN PaboTbl.

15. MepeyeHb OCHOBHOW U A0MNO/IHUTE/IbHOM INTEPATYPbl, PECYPCOB MHTEPHET, HEO6XO0AUMbIXA/NA OCBOEHUA

AUCUMNIUHDI
NcTouHMK

Ne

n/n

1 o
KpynuH, B. I'. Bbicliaa maTemaTuKa. YpaBHEHUA maTeMaTnyeckoin pusnkm. COopHUK 3aa4 ¢ pelieHnamm
[DnekTpoHHbIi pecypc]: yuebHoe nocobue / B. I. KpynuH, A. J1. Nasnos, /1. . NMonos — M. : M3gatenbckuii
gom M3, 2017. — 388 c. —<URL:
http://www.studentlibrary.ru/book/ISBN9785383010754.html>

2

JInHeliHble U HeAMHEeNHble ypaBHeHUS GU3MKK : ydebHoe nocobue. 1. YpaBHeHUs maTemaTUieckon opusmkm /
cocT. A. B. KonbiToB.— KemepoBo : KemepoBCKuit rocyaapcTBeHHbIN yHuBepcuteT, 2018 .— 82 c.— <URL:
http://biblioclub.ru/index.php?page=book&id=495216>

6) oononHUTeNbHan NUTepaTypa:

NcTouHmK

Ne

n/n

1 ~
buuagaze, A. B. COOpHMK 33434 No ypaBHEHUAM MaTeMaTUUYeCKon PU3NKM : yuebHOoe nocobure ans cTya.
mex.-mat. 1 ¢u13. cney,. By3oB. — M. : Hayka, 1977. — 222 c.

2

Bnagmmupos, B. C. YpaBHeHUsA maTematnieckon ¢pusmnkn: yaebHuk ans ctya. sysos / B. C. Bragumupos, B.
B. }apuHos. — U3g. 2-e, ctep. — M. : dusmatnumt, 2008. — 398 c.



EmenbsaHoB, B. M. YpaBHeHMA maTemaTuyeckon GUsnKK. MpaKTUKYM Mo pelleHunto 3a4a4 [DN1eKTPOHHbIN
pecypc] : yuebHoe nocobue / B. M. EmenbaHos, E. A. PbibakmHa. — 1eKTpoH. aaH. — CN6. : /laHb, 2008. —
214 c. — <URL:

http://lanbook.lib.vsu.ru/books/element.php?pll_id=140>

TuxoHos, A. H. YpaBHeHMA maTemMaTuyeckon GU3nKK : y4ebHUK ans ctya,. dus.-mar.
cneumanbHocTe yH-ToB / A. H. TuxoHos, A. A. Camapckuit. — 7-e nsa. — M. : U3a-8o Mock. yHTa : Hayka,
2004. — 798 c.

YpaBHEHUA MaTeMATUYECKON GU3UKM : KOHCNEKT NEKLMI U NPaKTUKYM B nakeTe Maple / A.A. KpblnoBeLKuii
[v ap.]; BopoHe. roc. yH-T .— BopoHex : M3gatenbckuii gom BIY, 2018 .— 137 c.

B) MHPOPMaLIMOHHbIE 3IEKTPOHHO-06pa3oBaTeIbHble Pecypcbl:

Ne n/n

NcTouHMK

dneKTpoHHas 6ubanoteka BrY https://lib.vsu.ru
DNEeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

3BC «JlaHb» https://e.lanbook.com/

«YHuBepcuTeTcKan bubnaunoteka online» https://biblioclub.ru/
NcTouHMK

«KoHcynbTaHT cTyaeHTa» http://www.studmedlib.ru/

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

16. MepeueHb yuebHO-MmeTOAMYECKOro 0becneyeHusa anA CAaMOCTOATE/IbHOU paboTbl

No
n/n

MCTOYHUK

Bnaaumupos, B. C. YpaBHeHMsA maTemaTndeckon dbusmku: yuebHuk ana ctya. sysos / B. C. Bragumupos, B.
B. *apuHos. — U3a. 2-e, ctep. — M. : dusmartaut, 2008. — 398 c.

KpynuH, B. I. Bbiclias maTemaTuKa. YpaBHeHUss MaTemaTndeckon ¢pusnkun. COOpHUK 33434 € pelieHnamm
[2nekTpoHHbIl pecypc]: yuebHoe nocobue / B. I. Kpynun, A. /1. Nasnos, /1. T. Monos — M. : U3gatenbcKkuit
aom M3, 2017. — 388 c. —<URL:

http://www.studentlibrary.ru/book/ISBN9785383010754.html>

JIMHelHble U HeMHelHble ypaBHEHUA GU3MKK : yuebHoe nocobue. 1. YpaBHEHUA MaTeMaTUYeCcKon Gusmnkm /
cocTt. A. B. KonbiToB.— KemepoBo : KemepoBCKui rocygapcTBeHHbIn yHuBepcuteT, 2018 .— 82 c.— <URL:
http://biblioclub.ru/index.php?page=book&id=495216>



YpaBHEeHMUA MaTeEMaTUUYECKOM GU3UKM : KOHCMEKT JIEKLMI M NPaKTUKYm B nakeTe Maple / A.A. KpblaioseLguit
[v ap.]; BopoHex. roc. yH-T .— BopoHex : spatenbckuii gom Bry, 2018 .— 137 c.

17. UHdpopmaLMOHHbIE TEXHO/IOrMKU, UCNONb3yeMble ANA peannsaunmn yuebHol 4UCUMNANHDI,BKAIOYas NporpammHoe
obecneueHne n UHGOPMaLMOHHO-CNPABOUYHbIE CUCTEMDI (NPU HEO6X0AMMOCTH):

Mpu peanusaumum OUCUMNAUHBI MOTYT WMCMO/Ib30BATbCA TEXHO/OTUM 3/EKTPOHHOTO O06yYeHWUs U AWUCTAHUMOHHbIe
obpasoBaTe/bHble TEXHOMO0rMM Ha 6ase nopTana edu.vsu.ru, a TakxKe gpyrve 4OCTynHble pecypcbl ceTn UHTepHerT.

18. MartepuanbHoO-TexHUUYecKoe obecneueHne AUCUUNANHDI:

JleKuMoHHana ayguTopus, OCHAaLLEeHHada MYAbTUMEAMMHbIM MNPOEKTOPOM;  CMneunanmMsMpoBaHHas mebenb: A0CKa
MefioBan MAM mapkepHaa 1 wrT., ctonbl, CTyNbsA B Heobxoammom Koamdectse. OC Windows v.7, 8, 10, Habop yTuaut
(apxuBaTopbl, dpalrin-meHexepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPOBEAEHUA TEKYLLEN U MPOMENKYTOUHOM aTTecTauuii

MopsLOK OLLEHKN OCBOEHMA 0byYatoLLMMMCA y4ebHOro maTepuana onpesenseTca CogepKaHnem cneayoLwmx pasaenos

OUCUMNNNHDI:
Koa komneTteHumun Koa nHankaTopa
Ne Paspgenbl ancumnanHbl OueHou4Hble cpeacTBa Ana
n/n (moaynu) TeKyLen aTrectaymm
1 Paspenbl 1-6 OnK-1 OnK-1.1 KoHTponbHasA paboTa
2 Paspenbl 2-6 OlMK-1 OlMK-1.2 KoHTposbHasA paboTa
Kog komneTteHumun Koa nHankaTopa
Ne Paspgenbl ancumnanHbl OueHouHble cpeacTsa Ana
n/n (moaynn) TEKyLLEeN aTTecTaumum
3 Paspenbl 2-6 OlMK-1 OlK-1.3 KoHTposbHasa paboTa
4 Paspenbl 2-6 OlK-8 OlK-8.2 KoHTposbHasA paboTa

lNpomexyTouHan aTTecTauma

dopma KOHTPONA - IK3ameH

OueHouHble cpeacTBa A4/19 NPOMEXKYTOYHON aTTecTaumm

Komnnekt KUM

20 Tunosble oL,eHOYHbIE CPeACTBa U MEeToAUYECKUE MaTepuranbl, onpeaensaiowme npoueaypblioLeHuBaHNA
20.1 TeKywmMit KOHTPONb yCNEBAaeMOCTH

TeKyLMn KOHTPO/Ib YCNEBAEMOCTU MO AUCLUMNJIMHE OCYLLLECTBAETCA C MOMOLLBIO CNeAYHOWMX OLEHOUYHbIX CPeACTB:
KOHTpO/ibHas pabora.

KoHTponbHaA pabota N2 1 BapuaHrt 1.

3aganue 1 (3 6anna). Onpesenvte TMN ypaBHEHMUSA

]

3apaHue 2 (4 6anna). Onpegennte TUN ypaBHEHUS



[x]

3apaHue 3 (5 6annos). Onpegennte TUN ypaBHEHUA NpU

[x]

3agaHue 4 (8 6annos). HainguTe obuiee pelueHne ypaBHEHNA

[x]

3apaHue 5 (10 6annos). Haliante obuiee pelleHne ypaBHEHMA

[x]

3apaHue 6 (20 6annos). MNpuBeanTe ypaBHEHME K KAHOHUYECKOMY BUAY

[x]

BapwmaHr 2.

3apgaHue 1 (3 6anna). Onpegennte TMN ypaBHEHUS

[x]

3agaHue 2 (4 6anna). Onpegenvte TUN ypaBHEeHNUA

[x]

3apaHue 3 (5 6annos). Onpeaenute TMN ypaBHEHUs NpuU

[x]

3apaHue 4 (8 6annos). HaiguTe obliee pelleHne ypaBHEHNUA

[x]

3apaHue 5 (10 6annos). Haliante obluee pelweHme ypaBHeHUA

[x]

3apaHue 6 (20 6annos). MNpuBeanTe ypaBHEHME K KAHOHUYECKOMY BUAY

[x]

KoHTponbHas pabota Ne 2 BapuaHr 1.

3apaHue 1 (20 6annos). PelwnTe 3a4a4y METOAOM pPasaesieHUsa NepemeHHbIX

3apaHue 2 (30 6annos). PelwnTe 3a4a4y METOAOM pasaefieHUsa NnepemeHHbIX

x]

BapuaHT 2.

3agaHue 1 (20 6annos.). Pewnte 3aga4y MeTOA0M pa3aefieHns nepemeHHbIX

3agaHue 2 (30 6annos.). Pewnte 3a4a4y MeTOA0M pa3ae/ieHns nepemeHHbIX

]

KoHTponbHaA pabota N2 3 BapuaHrt 1.

3apaHue 1 (20 6annos). Pelwnte 3a4a4y MeTOA0M pasaesieHusa nepemeHHbIX

3apganue 2 (30 6annoB.). Peunte 3agavy MeToA0M pa3geneHus nepemMeHHbIX



BapuaHT 2.

3agaHue 1 (20 6annos.). Pewunte 3a4a4y MeTOA0M pa3ae/ieHUs nepemeHHbIX

3agaHue 2 (30 6annos.). Pewunte 3aaa4y MeTOA0M pa3ae/ieHUs nepemeHHbIX

]

OnucaHune TeXHONOMMK NpoBeaeHMs: obyyatowemycs caydaiiHbiM 06pa3om AaeTcs OAMH U3 BapMaHTOB KOHTPO/IbHOM paboTbl.
Ha BbinonHeHMe 3a4aHKIi NpeaocTaBadeTca 2 akageMuUyeckmx Yaca.

TpeboBaHMA K BbINOAHEHMIO 3aaHUIN (MM LLKANbl U KPUTEPUN OLLEHUBAHMA): MAKCMMAbHAA OLLEHKA 33 BbINOJIHEHUE
Ka*K[0ro 3a4aHuaA npuseaeHa Bbllwe. OLEeHKa CHUXKAETCA, eC/IM B MPOLLEecce BbINONHEHUA 3a4aHMA  Oblav  AonyLLeHbl
OWWNBKM M HeToyHocTM. OueHka O 6annos cTaBuTcA MO0 33 MONHOCTbIO HEBbIMOJHEHHOE 3a4aHue, IMbo npu
HaM4YUKM rpy6bIX OLWMOOK.

20.2 MpomexyTouHan aTTectaums

MpomexKyTouHaA aTTecTauma No AUCLUNANHE OCYLLECTBAAETCA C MOMOLLbIO CAeAYOLWMX OLEHOYHbIX CPeACTB:
KomnneKkt KNM.

MepeyeHb BONPOCOB K 3K3aMeHy:
Knaccuoduvkaums guddepeHumanbHbIX YpaBHEHUM C YacTHbIMU MPOU3BOLHBIMM.

MpocTeliwune 3agaum, npuBoafAwWMe KypaBHeHMAM runepboamnmyeckoro tmna. MeToz,
pacnpocTpaHsaoWwmMxcs BoH. MeToz pasaeneHns nepemeHHbIX. 3a4a4m ¢ 4aHHbIMM Ha XapaKTepucTunkax. PelweHve obwmx
JNIMHEWHbIX YpaBHEHWUI runepbosinyeckoro Tmna.

MpocTeliwMe 3agaum, NpuBOAALLME KypaBHeHMANapabonmyueckorom tTuna. Metop
pasaeneHus
nepemeHHbIX. 3agayM Ha beckoHeyHoM npaAmoi. 3agaum 6e3 HayvasbHbIX YycnoBun. CBOMCTBA AenbTadyHKUUM.

3afauv, npuBogawmMe K ypaBHeHuto Jlannaca. O6lme CBOWCTBA rapMOHMYECKUX GYHKUMIA. PelleHue KpaeBblx
3aga4 4na npocterwmx obnacteit MeTogom pasgeneHus nepemeHHbiX. PyHKUMA MCToYHMKa. Teopua  noTeHuuana.
OYHKUMN BANAHMA TOYEYHbIX MCTOYHWMKOB. 3a4a4M MaTemaTMYecKoW Teopum AudpaKkLuu.

UnnnuHpopundyeckune dyHkumMn. KpaeBadAszapgayvya gnaypaBHeHUa beccend. Pa3nuuyHble TUnbl
UMAMHAPUYecKnX GyHKumnn. Chepuyeckmne GpyHKUMK. MonmHombl JlexkaHapa. MpucoeanHeHHble yHKUMK JlexkaHapa.
FapMoHMYecKMe MOAMHOMbI U chepuyeckme oyHKUMKU. MonvHomMbl YebbiweBa-dpmuTa. MoanHombl Yebbiwesa-
Jlareppa.

Mprmepbl TUNOBbIX KOHTPOJ/IbHO-U3MEPUTE/IbHbIX MaTepUanos:
KOHTpObHO-U3MepuTenbHbli maTepuan Ne 1
1. MeTog, pacnpocTpaHAIOLLNXCA BOJH.

2. ®YHKLMA UCTOYHMKA.

KOHTpOIbHO-U3MepuUTeNbHbIi maTtepuan Ne 2
1. MeTog pasgeneHua nepemeHHbIX.

2. O6Lwme cBOMCTBA rapPMOHMYECKNX QYHKLMNA.



OnucaHue TexHoormm nposegeHus. ObyvatoLemyca ciydaHbim obpasom gaetcs KMM, coaepskawmii 2 sonpoca us
nepeyHsa. Ha BbINoAHEHWE 3a4aHNi NpeaocTaBaAseTCcA 2 akageMMUIYeckux Jaca.

Tpe6oBaHMA K BbIMOAHEHWIO 3a4aHWi (MAM LWKaNbl U KPUTEPUM OLEHMBAHMSA). [ OUEHMBAHMA pe3ynbTaToB 0bydyeHus
Ha 3K3aMeHe UCMOob3YTCA CaeaytolLMe NoKasaTeu:

1)

2)
3)
4)

5)

6)

7)

3HaHWE OCHOBHbIX MOHATUIM TEOPUMN YPAaBHEHNI MaTeMaTUUYECKON GUINKM U crielmanbHbIX GYHKLMIA Mero MeToa0B.,
KOTOpbIe UCMO/b3YIOTCA A5 MOCTPOEHUA MoAeNel U KOHCTPYMPOBAHMA anropuMTMOB pPeLleHMsA NPaKTUYeCcKnx 3a4ay;

3HaHMe NOCTAHOBKM KNAaCCUYECKMUX 3a4aY;
3HaHWe MeToA0B GOPMYIUPOBKM U A0KA3aTE/bCTBA MaTEMATUUYECKUX YTBEPHKAEHWI;

yMeHMe NPUMEHATb MEeTOAbl TEOPUM YPaBHEHMUI MaTeEMATUUECKO GU3NKN U cnelmanbHbiX GYHKUMRANA pelleHnsa 3a4a4
npodeccMoHanbHOM AeATeNbHOCTH;

YMeHWe NPUMEHATb annapaTt TeOPMU YpPaBHEHUIN MaTeMaTUYECKON GU3MKM U cneunanbHbIX GYHKLMIMANA A0KA3aTeNbCTBa
YTBEPNKAEHU U TEOPEM;

BNageHue HaBblkaMW KBaAMPULMPOBAHHOTO BbiGOpa M aganTauMu  CyWEecTBYIOWMX METOAOB AJsApelleHus
NPaKTUYECKUX 3a4ay;

BNageHne HaBblKaMM WUCMNONb30BaHMA METOA0B peleHnA KnaCCUYeCKUX 3adady Teopun ypaBHEHMVI
MaTeMaTHUYeCKom ¢M3VIKVI n cneynanbHbIX dDYHKLl,VIl\;I Ana peweHnAa pasnyHbiX ecTeCTBEHHOHAYYHbIX 3a4au.



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

POC_09.03.02 UHchbopMaLMOHHBbIE CUCTEMbI U TEXHOSOINN

top/Mo ymonyauuro ana POC_09.03.02 UHdopMaLMOHHbIE CUCTEMbI U
TEeXHOJIOrMun

top/MNo ymonyanuro ana POC_09.03.02 UHdopMmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHns matemaTnyeckon n3nku n cneymnarnbHble

pyHKLMM

top/MNo ymonyanuro ana OC_09.03.02 NHdopMmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHns matemaTnyeckonm on3nku n cneymnanbHble
yHKUMn/YpaBHeHUa matemMaTu4eckomn (pu3nku u cneumanbHble
(pyHKLUUN_TecToBbIe 3afaHuUA

Tect_1

OnpenennTte THIT yPaBHEHUS Uyy—2Uyy+7 Uyy+3U,=0. MC
Bann no ymonuaHuio:| 1

CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0

LWTpadp 3a kaxxayr HenpaBuUnbHYO NonbITky:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka

A. SIUTATITHYECKHH 100
B. napaboau4yecKuii 0
C. rUIepOOITNIecKui 0

O6wWmi OT3bIB K BONpPOCY:

[lnsa no6oro npaBunbHOro oTBeTa: Baw oTBeT BEPHbIN.

[nsa no6oro HenpaBUNbLHOro oTBeTa: Baw oTBeT HeENpPaBUIbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUINbHbIX

otBeToB ([Moackaska 1): Het

YAanuTb HEKOPPEKTHbIe OTBETDI

(Mopackaska 1): Het

Tern:

lMossonssem ebibupams 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3adaHHO20 Criucka.
(MCI/MA)

TecTt_2

Omnpenenute TUIT ypaBHEHHUS 5Uyyt+2Uyy—Uy,~5Uy=0. MC




Bann no yMmon4yaHuio:

CnyuJaiiHbIi nopsigok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWrpad 3a kaxayro HenpaBUnbHYO nonbITKy:( 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
A. SIUTUIITAYECKUAT 0
mapaboTMIecKuid 0
C. THIIEpOOIINYECKHIA 100
O6wWwuMin O0T3bIB K BONPOCY:
[nsa no6oro npaBUNILHOro oTBeTa: Ball oTBET BEPHbIA.
[nsa no6oro HenpaBUNbLHOro oTBeTa: Bal oTBeT HENpPaBU/bHbIN.
Mopcka3ska 1:
Moka3aTb KONM4YEeCTBO NPaBUNbHbIX
. Het
otBeToB ([Moackaska 1):
Yaanutb HeKOPpPEeKTHbIe OTBEThbI
h Het
(Mopackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
TecT_3
K KaKoMy THITY IPaHHYHBIX YCIOBHiA OTHOCHTCS Uy(7, 1)=5t%? MC
Bann no ymonuaHuio:| 1
CnyuaitHbin nopsigok oteetos| [la
HymepoBaTtb BapuaHTbl otBeToB?| 0
WTpad 3a kaxayro HenpaBuUnbHYKO NonbITkKy:| 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
A. OJIHOPOJTHOE TIEPBOTO PoJIa 0
B. HEOJHOPOJHOE MEPBOTO POAA 0
C. OJHOPOAHOE BTOPOTO poJa 0
D. 100

HEOJHOPOAHOC BTOPOI'oO poJaa

O6LwWmMI1 OT3bIB K BONPOCY:

[nsa n6oro NnpaBuNLHOro oTBeTa:

Balu oTBET BEPHbI.

Ona no6oro HenpaBuUINbHOro oTreBeTa:

Bal oTBET HEMPABU/bHbIN.

Moackaska 1:

MNMoka3aTb KONMYECTBO NPaBUNbHbIX
otBeTOB ([Moacka3ska 1):

Het

YOanuTb HEKOPPEKTHbIE OTBETbI
(Moackaska 1):

Het

Terun:

lMoseonssem ebibupams 0OUH UMU HECKOMIBLKO MpasusibHbIX 0meemos U3 3adaHH020 CriucCKa.

(MCIMA)




Tect 4

Haiinure cobctBennbie GyHkimu 3anauu Ltypma-JInyBusuis juist ypaBHEHHS Uy t2Uy=0 ¢ TPaHUYHBIMH YCIIOBHSMH
— — MC
u(o, t)=0, ux(5, t)=0.
Bann no ymonuaHuio:| 1
CnyuJaiiHbi nopsgok oTeeToB| [la
HymepoBaTtb BapuaHTbl oTBeTOB?| 0
LWrpad 3a kaxayro HenpaBUnbHYO nonbITKy:( 33.3
ID-HOMep:
OTBeTbI OT3bIB OueHka
A. Xn(x)=sin(nnx/5), n=1, 2, 3,... 0
B. Xn(x)=cos(nnx/5), n=0, 1, 2,... 0
C. Xn(x)=sin(n(2n+1)x/10), n=0, 1, 2,... 100
D. Xn(x)=cos(n(2n+1)x/10), n=0, 1, 2,... 0
O6wWwmMin O0T3bIB K BONPOCY:
[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.
[Ona no6oro HenpaBUNbLHOro oTBeTa: Bal oTBET HEMPABU/bHbIN.
Mopcka3ska 1:
MNMoka3aTb KONIMYECTBO NPaBUNbHbIX H
. eT
otBeToB ([Moackaska 1):
YaanuTb HEKOPPEeKTHbIe OTBEeTbI H
. eT
(Mopackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
Tect_ 5
Haiinure cobctBennsie ¢pynkumu 3amaun L Typma-JInyBUImIs Ui ypaBHEHAS Uyt 4Uy=0 ¢ TpaHIYHBIMU YCIIOBHSIMA MC

uy(0, £)=0, uy(5, t)=0.

Bann no ymonuaHuio:| 1

CnyuaitHbin nopsigok oteetos| [la

HymepoBaTtb BapuaHTbl otBeToB?| 0

LWTpad 3a kaxxayro HenpaBUIbHYHO MOMbITKY:

33.3

ID-HOMep:

OTBeThI | OT3biB

OueHka




Haiinure cobctBennbie GyHKImu 3anauu Ltypma-JInyBusuis juist ypaBHEHHS Uy +4Uy=0 ¢ TPaHUYHBIMH YCIIOBHSMH MC
Uy(0, 1)=0, uy(5, t)=0.

Bann no ymonuaHwuio:| 1

CnyuJaiiHbi nopsgok oTeeToB| [la

HymepoBaTtb BapuaHTbl otBeTOoB?| 0

LWTpadp 3a kaxayro HenpaBunbHyKO NonbITKy:| 33.3

ID-HOMep:
OTBeTbI OT3bIB OueHka

A. Xn(x)=sin(nnx/5), n=1, 2, 3,... 0
B. Xn(x)=cos(nnx/5), n=0, 1, 2,... 100
C. Xn(x)=sin(n(2n+1)x/10), n=0, 1, 2,... 0
D. Xn(x)=cos(n(2n+1)x/10), n=0, 1, 2,... 0

O6wWwun oT3bIB K BONpOCY:

[na no6oro npaBUNbLHOro oTBeTa: Bal oTBET BEPHbIN.

[Ona no6oro HenpaBUIILHOro oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3saTb Konn4yecTBO npaBUNbHbLIX

otBeToB ([Moackaska 1): Het

Ypanutb HEeKOpPpPEeKTHbIe OTBEeTbI

(Noackaska 1): Her

Teru:

lNossonssem ebibupame 0OUH UIU HECKOJILKO MpasusibHbIX 0mMmeemos U3 3adaHHOo20 Crilcka.
(MC/MA)

top/MNo ymonyanuro gna POC_09.03.02 UHdopMaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHnss matemaTtnyeckon (pusankm n cneymanbHble
¢yHKUMK/YpaBHEeHNA MaTeMaTU4eCKon (hM3nK1 U cneymarbHble
(pyHKUMM_3agaHUA C KOPOTKMM OTBETOM

KkopoTkumn_1

Haiinure pemienue ypaBaeHus U+2U=X, rae U=U(X, t), yI0BIETBOPSIOLIEe HaYaapbHOMY yciaoBHio U(X, 0)=3x. B oTBeT

SA
3aMIINTE 3HAYE€HHE, K KOTOPOMY CTPEMUTCS pellieHne mpu X=6, t—>+oo.

Bann no ymonuaHuio:| 2

YyBcTBUTENLHOCTL K peructpy:| HeT

LWTpadp 3a kaxayr HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:

OTBeTbI OT3bIB OueHka

3 100

O6LwWmMI OT3bIB K BONPOCY:

Moackaska 1:

Teru:

Bam Heobxodumo ykasamb xomsi 6b1 00UH 803MOXHbIU omeem. [Tycmbie omeemsl He 6ydym
ucrnosnb3o08ambcs. CUMBOIT «*» MOXHO UCIMOob308amb 8 kKadecmae wabrioHa,
coomeemcmeyrouwiezo obbiv cumeonam. Nepsbiti nodxodsuwuti omeem 6ydem
ucrionib3o8ambcs 015 orpedesieHUs OUEHKU U om3blea.




top/MNo ymonuyanuro ana OC_09.03.02 UHdopMmaLMOHHbIE CUCTEMbI U

TexHonoruu /OMNK-1/YpaBHeHnss matemMaTn4yeckon (pusankm n cneymanbHble
yHKuMn/YpaBHeHUss mMaTeMaTu4eCKon (pu3nkKn U cneumanbHblie
hbyHKUMN_3apaHnA ¢ pa3BEPHYTbLIM OTBETOM

pa3BepHyTbin_1

33[[3‘13 (6] CBO6OZ[HI>IX MaJIBIX MMOTIEPEYHBIX KOJIeOaHUIX OZ[HOpOI[HOﬁ CTPYHBI C 3aKPCTIJICHHBIMH KOHIIAMU.
C(l)OpMyHprﬁTe €€ U YKaXXMTC OCHOBHBIC 3Tallbl PCHICHUA MCTOJAOM Pa3aACiICHUS ICPEMCHHBIX.

ES

Bann no ymonuaHuto:

3

®dopmar oTBeTa:

HTML-
penakTop

TpeboBaTb TeKCT:

HeT

Pasmep nons:

15

PaspewnTb BrnoxeHus:

1

TpebyemMoe 4ncno BNoXeHUn:

0

PaspelueHHble TUNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa

UHdopmaumsa ona oueHMBaKOLWKUX

O6LwWMI O0T3bIB K BONpPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosmxkeH bbimb

oueHeH npernodasamernem 8PYYHYIO.

[na oueHnBaHuA pe3ynbTaTtos o6yquvm Ha 3K3amMeHe NCNonb3yeTca 4-6annbHas WKana:

KOT/IMHHO», «KXOPOLWIO», Ky40B/IE€TBOPUTE/IBHO», KHEYAO0BNETBOPUTE/IBHO»

YpoBeHb
. chopMMpPOBaAHHOCTU LIkana oueHoK

KpuTepun oLeHMBaHMA KOMMNETEeHLMI .

KOMMeTeHuui
MonHoe cooTBETCTBME OTBETA 0OYYalOLLErOCA BCEM
nepeyYncaeHHbIM Kputepmam. Obydyatowmnincs 4eMoHCTpUpyeT
BbICOKMI YPOBEHb BAaZEeHUs MaTepUasoM, OPUEHTUPYETCA B MoBbILEeHHbI OTnnyHo
npegmMmeTHol 061acTu, BEPHO OTBEYAET Ha BCe ypOB€Hb
[OMONHUTENbHbIe BOMPOChl. CAaHbl BCE KOHTPO/IbHbIE PaboTbl
(oueHka He meHee 25 6annos).
OTBET Ha KOHTPO/IbHO-U3MEPUTE/bHbIN MaTepuan He
COOTBETCTBYET OAHOMY MU ABYM M3 MEePeUNCNEHHbIX
noKasarenei, Ho obyJyaloLmiics AaeT NpaBubHble OTBETbI Ha
[OMONHUTE/IbHbIE BOMPOCHI. [LoNyCcKatoTCst OWnHBKM Npu Basosblii ypoBeHb Xopoluo
BOCMNPOW3BEAEHNMN YAaCTU TEOPETUYECKUX NONOKEHNN. CaaHbl
BCE KOHTPO/IbHbIE paboTbl (OLEeHKa He meHee 25 6annos).




OTBET Ha KOHTPO/IbHO-U3MEPUTE/NbHbBIV MaTepuan He
COOTBETCTBYET /I0OLIM TPEM U3 MEPeUYMCIEHHbIX NOKasaTeneun,
obyyatoLLmMiica faeT HemnosHble OTBETbl Ha LONOIHUTENbHbIE
Bonpockl. ChopmMpoBaHHbIEe 3HAaHUA OCHOBHbIX NMOHATUN,
onpegeneHuin U Teopem, M3ydaembix B Kypce, He BCerga nosaHoe
WX NOHMMaHMeE C 3aTPYAHEHUAMM MPU BOCNPOU3BELEHUN.
CAaHbl BCce KOHTPO/IbHble paboTbl (OueHKa He MmeHee 25
6annos).

MoporoBsbiii ypoBEHb

YpaosnetsoputensHo

OTBET Ha KOHTPO/IbHO-U3MEPUTENbHbIV MaTepuan He
COOTBETCTBYET /I06bIM YETbIpEM M3 NEPEUMCNEHHDBIX
nokasatenen. Oby4yaroLLMNCA 4eMOHCTPUPYET OTPbIBOYHbIE
3HaHUA (16O MX OTCYTCTBME) OCHOBHBIX NMOHATUW, ONpeseneHni
W TeOpeM, UCNOJIb3yeMbIX B Kypce, UK He caaHa XoTa bbl ogHa
KOHTPO/IbHanA paboTa (oLeHKa meHblue 25 6annos).

HeyposneTtsopu-TeNbHO




