MwuHoB6pHayKu Poccum
®EAEPA/IbHOE TOCYAAPCTBEHHOE BIOAKETHOE OBPA3OBATE/IbHOE YYPEXXAEHUE
BbICLLErO OBPA30OBAHMA
«BOPOHEXCKWUI rOCYAAPCTBEHHbINA YHUBEPCUTET»
(®re0Y BO «BrY»)
YTBEPXAAIO
3aBeaytolwnii Kabeapoi
/(5/%/' KypranuH Cepreit Amutpmnesmny
Kadeapa umdppoBbIx TEXHONOTN I
03.05.2023
PABOYAA MPOrPAMMA YYEEHOW AUCUMN/IUHDI

51.0.35 YpaBHeHUA maTematmyeckon GU3nKM 1 cneupmanbHble GYHKUMN

1. Kog v HaumeHoBaHWe HanpaB/ieHUA NOAroTOBKU/cneumnanbHoCTH:
09.03.02 IHpOpPMaALMOHHbIE CUCTEMbI U TEXHONOTUM

2. Npodunb nogrotoBKku/cneunannsaums:
BcTpavBaemble BbIYUCAUTE/IbHbBIE CUCTEMbI U MHTEPHET Belei, MHbopMaLMoHHbIe CUCTEMbI B
TeNleKOMMYHUKaumax, MHGopMaLMOHHbIE CUCTEMbI U ceTeBble TeXHONoTNKU, MHGOPMaLMOHHbIE CUCTEMbI U
TEXHOMI0MMK B ynpaBieHun npegnpuatuem, O6paboTka MHGOpMaLUK U MalIMHHOe obydyeHue, MporpammHas
NHXXeHepua B UHPOPMALIMOHHbIX CUCTEMAX

3. KBanunodukaumsa (cteneHb) BbINyCKHUKA:

bakanaspuat

4. dopma 0byueHus:

OuHan

5. Kadepapa, otBevatowas 3a peanmsaumio AUCLLUNAUHDI:
Kadeapa undppoBsbix TEXHONOTMI

6. CoctraButenu nporpammbi:

Kpblnoseukuii AnekcaHgp Abpamosuy, K. ¢.-M. H., OLEHT
7. PekomeHpoBaHa: npotokon HMC Ne 7 ot 03.05.2023
8. YuebHblii roa: 2024-2025 Cemectp(bl): 4



9.llenn 1 3agaum yue6HOM JUCUUNIUHDI:

Llenb: dyHAameHTasibHaA NOATOTOBKA B 06/1aCTU YpaBHEHWIA B YaCTHbIX NPOU3BOAHbIX.

3apgauu:

- OB/lageHne aHaInTM4eCKMMmM metTogamm MaTemaTnyecKom ¢M3VIKVI;

- OBJlageHne coBpeMeHHbIM MaTeMaTU4eCKMUM annapaTtom Ana ,u,aaneﬁLuero MCNO/ZIb30BaHUA B NPUNOXKEHUNAX.

10. Mecrto yuebHo AncUUNAUHDI B CTPYKType OOM:

YyebHas AMCUMMAMHA OTHOCUTCA K obasaTenbHoi yactu 6noka B1. [ns ycnewHoro ocBoeHua Heobxoanmo

npefBapuTesibHOE M3yYeHUe CAeAyioWmMX AUCUMMANH @ «MaTemaTuyecknin aHanms», «udbdepeHumanbHble ypaBHEHNA».

11. MnaHupyemble pe3ynbTaTbl 06yyeHUa No aucumunamHe/mogynto (3HaHUA, yMmeHUs, HaBblKK),COOTHECEHHbIE C
nAaHMpPyemMbiMU pe3y/ibTaTamMu OCBOEeHUA 0b6pa3oBaTenbHO NporpamMmmbl (KOMMNETeHUUAMM BbiNYCKHUKOB):

Kopa v Ha3BaHMe KomneTeHLmnmn

OMMK-1 CnocobeH npumeHATb
ecTecTBEHHOHay4Hble U

06 LLenHKeHepHble 3HaHUA, MeTobl
MaTemaTMyeCcKoro aHannsa u
MOAE/IMPOBaAHNA, TEOPETUYECKOro U
3KCMepUMEHTaIbHOro UCCNeA0BaHUA B
npodeccroHabHOW AeATeNbHOCTH

OrMK-1 CnocobeH npumeHATb
ecTecTBEHHOHAyYHble U
0bLLEMHKEHEPHbIE 3HAHNA, MeToAb!
MaTemaTU4ecKoro aHanmsa u
MOZeNIMPOBAHUSA, TEOPETUYECKOTO U
9KCMepPMMEHTaNIbHOIo UCCNef0BaHUA B
npodeccoHaNbHON AeATeNbHOCTH

OMK-1 CnocobeH npumeHATb
ecTecTBeHHOHay4YHble n

06 LLenHKeHepHble 3HaHUA, MeTobl
MaTemaTMyecKoro aHannsa u
MOAEINPOBAHUA, TEOPETUYECKOro U
3KCMepUMEHTa/IbHOro UCCNe0BaHUA B
npodeccroHabHOWN AeATeNbHOCTH

Kopa v Ha3BaHue MHOWKATOpPa
KomMneTeHunn

OlK-1.1 3HaeT oCHOBBI
MaTEMATUKK, PU3IMKN,
BbIYNCANTENBHOM TEXHUKN U
NPOrpaMMmnpPOBaHUSA

OlK-1.2 YmeeT pewatb
CTaHAapTHble
npodeccnoHanbHble 3a4a4m C
npUMmeHeHnem
€CTecTBEHHOHaY4HbIX U
06LLLENHKEHEPHbIX 3HAHUN,
MEeTOZ0B MaTeMaTUYEeCKOro
aHa/M3a M MOAENIMPOBaHUA

OMK-1.3 meeT HaBbIKkK
TEOPETUYECKOro U
3KCNepMMEHTaIbHOTO
nccnenoBaHMA 06BbEKTOB
npodeccroHanbHom
OeATeNnbHOCTU

3HaHUA, YMEHUA, HaBbIKK

3HaTb: METObl TEOPUM YPABHEHUN
MaTeMaTn4eckon GU3NKK U
cneumnanbHbIX GYHKLNNA,
npumeHsemble aan
MOZLeIMPOBAHUA CUCTEM.

YmeThb:
Teopuu
MaTemMaTUyecKom

MCMO/Ib30BaTb  METOAbI
ypaBHeEHUN
dU3MKK n
cneumanbHbix  QYHKLUMIA ana
pelleHns NPakTUYeCKMxX 3aay.

Bnagetb  (MmeTb  HaBbIK(K)):
HaBblKaMK KBaANPULMPOBAHHOTO
Bblbopa " afjanTaumm
CYLECTBYIOLIMX  METOA0B  A/A
pelleHus NPakTUYeCcKMxX 3a4au.



OlK-8 CnocobeH npumeHATb

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:

SK3ameH

13. Buabl yuebHoii paboTbl

Bug yuebHow paboTbl

AyauTopHble 3aHATUA
JIeKLUMOHHble 3aHATUSA
MpaKTUYecKue 3aHATUA
NabopaTtopHble 3aHATUA

CamocTosTenbHas pabota

KypcoBas pabota

MpomexxyToyHasa aTTecTayma
Yacbl Ha KOHTPO/Ib

Bcero

13.1. CopeprKaHue AUCLUMNINHDI

n/n
HanmeHoBaHue
pasgena ANCUMNANHDI

1 BesegeHue

Knaccuoumkauma
andodepeHUManbHbIX
YPaBHEHUI C YacTHbIMM
NpPOU3BOAHbIMM

CopepkaHue pasgena
AVCLUUNIUHBI

Mpeamet ONCUMNAUHBI.
MpocTenume 3agaum.

YmeTb:
Teopum
MaTemMaTUyecKomn

MCMONb30BaTb  METOAbl
ypaBHEHUM
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

Peanusaumsa pasgena AUCLUMNINHbBI 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,

Knaccnopukaums
anoddepeHUManbHbIX
YPaBHEHWUI C YacTHbIMM
npoussoaHbIMU. MeToz,
XapPaKTEPUCTHK.

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



3 YpaBHeHUA
rmnepb6oanYecKkoro
TMna

n/n
HanmeHoBaHue

pasfaena AUCUMNAUHDI

4 YpaBHeHuUA
napabonunyeckoro TMna

5 YpaBHeHusA
3NIMNTUYECKOro TUNa

MpocTeliwme 3a8aum,
NpUBOAALLME K YPaBHEHUAM
runepboanyeckoro Tmna.
MeTtoz
pPacnpoCTPaHSIOLLMXCA
BOMH. MeTop, pasaeneHus
nepemeHHbIX. 3a4a4u ¢
OAHHbIMK Ha
XapaKTepuctTukax. Pewenune
06WUX NMHENHBIX
YypaBHeHUI
rmnepboanYeckoro TmMna

CoaeprkaHue pasgena
AVCUMNAVHDI

MpocTeliwme 3agauu,
NpUBOAALLMNE K YPABHEHUAM
napabosimyeckoro Tvna.
MeTog pa3aeneHua
nepemeHHbIX. 3a4a4m Ha
6ecKoHeYHOoM NPAMON.
3apaun 6e3 HavasbHbIX
ycnosuii. CBolcTBa AenbTa-

bYHKLMN.

3apaun, npuBogALLme K
ypaBHeHuto Jlannaca.
Obuime ceoncTBa
rapMoOHMYECKUX QYHKLNIA.
PelweHune KpaeBblx 3a4a4
ONA npocTenmnx obnacrei
MEeTOAOM pa3feneHuns
nepemeHHbIX. PyHKLMA
WCTOYHMKA. Teopua
noteHumana. PyHKLMM
B/IMAHUA TOYEYHbIX
MCTOYHUKOB. 3aaum
MaTemaTUyeCcKon Teopumn

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 3agayva ana
ypaBHeHua beccens.
PasnuyHble TMnbl
LUANHOPUYECKUX DYHKLMINA.
Chepunueckune GyHKUUM.
MonnHomel flexxaHapa.
MpucoegnHeHHble GYHKLMM
NexxaHgpa. NapmoHunyeckme
NosIMHOMbI U chepuyeckme
byHKUMK. MNoanHOMBI
YebbiweBadpmuTa.
MonnHomsl
Yebbiwesa-/lareppa.

13.2. Tembl (pasgenbl) gUCLUMNAUHDBI M BUAbI 3aHATUIA

Bcero
Neo HanmeHoBaHue Tembl J1eKUMOHHbIe MpaKTnyeckune JNlabopaTtopHble CamocrtoaTenbHan
n/n  (pasgena) 3aHATUA 3aHATUA 3aHATUA paboTa
1 BeepeHune 4 0 0 4 8
2 6 3 3 8 20
Knaccnduraymn
anoddepeHuManbHbIx
YPaBHEHUI C YaCTHbIMMU
NPOU3BOAHBbIMMU
3 6 4 4 8 22
YpaBHeHuUA
runepbomyeckoro
NE]
4 6 4 4 8 22
YpaBHeHuA
napabosnyeckoro TMna
5 6 3 3 8 20
YpaBHeHuA
3NNNTUYECKOrO TMMa
6 4 2 2 8 16

CneumanbHble GyHKLUK

32 16 16 44 108



14. MeToguuecKkue yKasaH1A ana o6yyalowmxca no 0CBOEHUIO AUCLUNINHDI

OcBoeHME AUCUMMANHBI CKAAAbIBAETCA U3 ayaUTOPHOM paboTbl (y4ebHOM AeATeNbHOCTH, BbINONHAEMOWN NOA,
PYKOBOACTBOM NpenoaasaTtens) u BHeayauTopHoM paboTbl (y4ebHoW AeATeENbHOCTU, peann3yemoin obyyaroLmmes
CaMOCTOATE/IbHO).

AyautopHaa paboTa COCTOUT M3 BbIMOAHEHUA MPaKTUYECKUX WM NabopaTopHbIX 3adaHuii B 06bEME,
npeaycMoTpeHHOM y4ebHbIM NAaHoM.

CamocTosTenbHan paboTta npegnonaraet yraybaéHHoe nsyyeHne oTAe/bHbIX Pa3aenos AUCUMNAUHBI C UCNO/b30BaHUEM
NiMTepaTypbl, PEKOMEHA0BAHHOW NpenoaaBaTesieM, a TaKKe KOHCMEKTOB MPaKTUYeCcKux (1abopaTopHbIxX) 3aHATUI. B
KauecTse naHa A/1a CaMOCTOATe/IbHOM paboTbl MOXKET BbITb MCNOb30BaH pasaen 13.1 HacToAwel paboyeit nporpammbl, B
KOTOPOM 3adUKCUPOBAHbI Pasaesbl AUCLUNANHBI U UX codepskaHue. B pasgene 13.2 paboyeit nporpammbl onpegensercs
KO/IMYECTBO YacoB, OTBOAMMOE Ha CAMOCTOATE/IbHYIO PaboTy MO KaKAOMY pasgeny AUCLMMNAMHLIL. Bosbliee Koamyectso
YacoB Ha CaMOCTOATE/bHYHO paboTy oTBOAMTCA Ha Hambonee TpyAHble pasAenbl AUCUMUMAUHDI. Ona
CaMOCTOATE/IbHOTO U3yYeHUs OTAE/NbHbIX Pa3fenoB AUCUMIINHBI UCNOMb3YeTCA NepeyeHb NTepaTypbl U APYrnMX Pecypcos,
nepeyncaeHHbIX B NyHKTax 15 1 16 HacTosAwel paboyeit nporpammsi.

YcnewHocTb OCBOEHUA AUCUMMNAWHBI ONpeaensieTcs CUCTEMATUYHOCTbIO U TYyOMHOW ayAUTOPHOM U BHEeayAUTOPHOM
paboTbl 0byyatowerocs.

Mpn MCNONb30BAaHUU AUCTAHLMOHHbIX 0OPa30BaTe/IbHbIX TEXHOJIOTUA U 3/IEKTPOHHOTO 0by4YyeHMA BbINOHATL BCE
yKasaHuA npenojasaTtesieil, BOBPEMS MOAKAOYATLCA K online 3aHATUAM, OTBETCTBEHHO MOAXOAUTb K 3aJaHMAM ONA
camocToATeNbHOM paboTbl.

15. MepeyeHb OCHOBHOM U AONONIHUTENbHOMN NINTEPATYPbl, PECYPCOB UHTEPHET, HEO6X0AUMBIXANA OCBOEHUSA

AUCLUNIUHDI

No NcTouHMK

n/n

1 o
KpynuH, B. . Bbicliasa maTemaTuKa. YpaBHeHUA MaTemaTnyeckon ¢pusmnkun. COOpHUK 33434 € peLueHnamm
[DnekTpoHHbIi pecypc]: yuebHoe nocobue / B. I. KpynuH, A. J1. Masnos, /1. . NMonos — M. : M3gatenbckuii
aom M3U, 2017. — 388 ¢. —<URL:
http://www.studentlibrary.ru/book/ISBN9785383010754.html>

2

JInHelHble 1 HeiMHelHble ypaBHeHUa GU3MKK : ydiebHoe nocobue. 1. YpaBHeHUA maTemaTuyeckon dpusmkm /
cocT. A. B. KonbiToB.— KemepoBo : KemepoBCKuit rocyaapCTBeHHbIN yHUBepcuTeT, 2018 .— 82 c.— <URL:
http://biblioclub.ru/index.php?page=book&id=495216>

6) nonoNHUTeNbHan NUTepaTypa:

NcTouHmK

Ne

n/n

1 (v}
Bbuuazaze, A. B. COOpHUK 33434 No ypaBHEHUAM MaTeEMATUYECKOW GU3MNKK : yuebHOe nocobue ans cTya,.
mex.-mat. 1 ¢u13. cney,. By3oB. — M. : Hayka, 1977. — 222 c.

2

Bnagnmupos, B. C. YpaBHeHMA maTemaTUUyeckoin dusnkn: yuebHuKk ana ctya. sysos / B. C. Braaumumpos, B.
B. }apuHoB. — U134, 2-e, ctep. — M. : dusmatnumt, 2008. — 398 c.



EmenbaHoB, B. M. YpaBHeHMA maTemaTUyecKoln GpU3MKK. MpakTUKYM MO pelleHuto 3a4a4 [DN1eKTPOHHbIN
pecypc] : yuebHoe nocobue / B. M. EMenbsaHos, E. A. PbibakmHa. — IneKTpoH. gaH. — Cl6. : /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.

B8) MHGOPMALMOHHbIE 371eKTPOHHO-06pa3oBaTe bHbIE PECcypChbl:

Ne n/n

NcTouHMK

dneKkTpoHHas bubanoTeka BrY https://lib.vsu.ru
DNEeKTPOHHbIN yHMBepcuTeT BIY https://edu.vsu.ru

3BC «JlaHb» https://e.lanbook.com/

«YHunBepcuTeTcKan bubnanorteka online» https://biblioclub.ru/
NcTouHmK

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

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

16. MepeueHb yuebHO-MmeTOAMYECKOro 0becneyeHUsa aiA CAaMOCTOATE/IbHOU paboTbl

No
n/n

MCTOYHMK

Bnaaumupos, B. C. YpaBHeHMs maTemaTuyeckoin dbusmnku: yuebHuK ana ctya. sysos / B. C. Bragumumpos, B.
B. apuHos. — U3a. 2-e, ctep. — M. : dusmartaumt, 2008. — 398 c.

KpynuH, B. . Bbicliaa maTtemaTuKa. YpaBHeHMA maTemMaTnyeckon pusmnkm. COoOpHUK 3a4ay ¢ pelleHuamm
[2nekTpoHHbI pecypc]: yuebHoe nocobue / B. I. KpynuH, A. /1. Nasnos, /1. T. Monos — M. : U3gatenbckuit
aom M3, 2017. — 388 c. —<URL:

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

JIMHelHble U HeMHelHble ypaBHEHUA GU3MKK : yuebHoe nocobue. 1. YpaBHEHUA maTeMaTUUecKon 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 .— BopoHexk : Mspgatenbckuii gom Bry, 2018 .— 137 c.

17. UHdopmauUNOHHbIE TEXHO/IOTUU, UCNONb3yeMblE ANA peannsaumm yuebHoi gUCLUUNINHDBI,BKAIOYAsa NPorpammHoe
obecneyeHne n MHGOPMaLMOHHO-CMIPaBOUYHble cucTembl (NPU HeobxoamumocTK):

Mpu peanusaumu OUCUMIAMHBI MOTYT WCMONb30BATbCA TEXHONOTMM 3NEKTPOHHOrO ObyYeHUs W AMCTaHLMOHHbIE
obpasoBaTenbHble TEXHOMOMMM Ha 6ase nopTana edu.vsu.ru, a TakxKe gpyrve 4OCTynHble pecypcbl ceTn UHTepHerT.

18. MartepuanbHoO-TexHU4YecKoe obecneyeHme AUCLUNANHDI:

JleKUMOHHasa ayguTopua, OCHAWEHHAa MynbTUMeAUNHbIM MPOEKTOPOM; CheunanmnsnpoBaHHana mebenb: Aocka
MesioBan MAM mapkepHaa 1 wrT., ctonbl, CTyNbsA B Heobxoammom kKonmdyectse. OC Windows v.7, 8, 10, Habop yTmaut
(apxuBaTopbl, dparin-meHeaxepsl), LibreOffice v.5-7, Foxit PDF Reader.

19. OueHouHble cpeacTBa ANA NPoBeAEHUA TEKYLLLEN U MPOMEIKYTOUHOI aTTecTauumii

MopsLOK OLLEHKM OCBOEHMA 0byYatoLLMMMCA y4ebHOro MaTepurana onpeaenaeTca CoAepKaHNeM CleayoLmx pasaenos

OUCLUMNNNHDIL:
Kog komneTteHumun Koa nHankaTopa
Ne Pazgenbl AMcumMnanHbl OueHouHble cpeacTBa Ann
n/n (momynun) TeKyLen aTrectaymm
1 Pazgenbl 1-6 OnK-1 OnK-1.1 KoHTponbHasA paboTa
2 Paspenbl 2-6 OlMK-1 OlMK-1.2 KoHTposbHasA paboTa
Kog komneTteHumun Kopg nHankaTopa
Ne Pasgenbl AucumnanHebl OueHouYHble cpeacTBa ANnA
n/n (moaynn) TEKyLLEeN aTrecTaumum
3 Paspenbl 2-6 OlMK-1 OlMK-1.3 KoHTposbHasA paboTa
4 Paspenbl 2-6 OlK-8 OlK-8.2 KoHTposibHasA paboTa

MpomexkyTouHana aTTecTauma

dopma KOHTpOAA - IK3ameH

OueHouHble cpeAacTBa A4/19 NPOMEXKYTOYHON aTTecTaumm

Komnnekt KUM

20 Tunosble oL,eHOYHbIE CPeACTBa U MEeToAUYECKUE MaTepuanbl, onpegensaiowme npoueaypblioLeHuBaHNA
20.1 TeKywuMit KOHTPONb yCNEBAaeMOCTH

TeKyLWMii KOHTPO/Ib YCNEBAEMOCTM MO AUCLUMIMHE OCYLLECTBAAETCA C MOMOLLBIO CeAYHLULMX OLEHOYHbIX CPeACTB:
KOHTpO/IbHasA paboTa.

KoHTponbHaA pabota No 1 BapuaHT 1.

3apaHue 1 (3 6anna). Onpegenute TMN ypaBHEHUSA

]



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

]

3apaHue 3 (5 6annos). Onpeagennte TUN ypaBHEHUA NPU

[x]

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

[x]

3agaHue 5 (10 6annos). Haigute obuiee pelieHve ypaBHeHNUA

[x]

3agaHue 6 (20 6annos). NMpuBeanTe ypaBHEHNE K KAHOHUYECKOMY BUAY

[x]

BapuaHT 2.

3agaHue 1 (3 6anna). Onpegenvte TMN ypaBHEeHNUA

[x]

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

[x]

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

[x]

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

[x]

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

[x]

3agaHue 6 (20 6annos.). NMpuBeanTe ypaBHEHNE K KAHOHNUYECKOMY BUAY

[x]

KoHTponbHaA pabota N2 2 BapuaHrt 1.

3aganue 1 (20 6annos.). Pelwinte 3agavy MeToA0M pasaeneHus nepemeHHbIX

3apaHue 2 (30 6annos). PelwnTe 3a4a4y METOAOM pPasaesieHUs nepemeHHbIX

]

BapuaHT 2.

3apaHue 1 (20 6annos). PelwnTe 3a4a4y METOAOM pasaesieHUsa nepemeHHbIX

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

x]

KoHTponbHasa pabota No 3 BapuaHT 1.

3aganue 1 (20 6annoB.). Pewnte 3agavy MeToA0M pa3geneHus nepemMeHHbIX



3apganue 2 (30 6annoB.). Peinte 3agavy MeTOAOM pPa3feneHus nepemMeHHbIX

BapuaHT 2.

3aganue 1 (20 6annos.). Pelnte 3agavy MeToA0M pa3geneHus nepemMeHHbIX

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

x]

OnucaHune TexHoIOMMK NpoBeAeHMs: obyyatolwemycs ciydaiHbiM 06pa3om AaeTcs OAMH U3 BapUaHTOB KOHTPO/IbHOM paboTbl.
Ha BbinoAHeHWe 3a4aHNI NpeaocTaBAseTca 2 akafdeMMYecKknx vaca.

TpeboBaHMSA K BbIMOAHEHMIO 33a4aHNI (MM LLKAbl M KPUTEPUN OLEHMBAHMA): MAKCMMa/lbHaA OLLeHKa 3a BbIMOIHEHME
KaK[oro 3agaHusa npuseneHa Bbilwe. OLEeHKa CHUXKAEeTCA, ec/iv B MPOoLecce BbINONHEHUA 3a4aHnA Bblav  AONyLLEHbI
OWMBKM M HeTouyHocTU. OueHka O 6annoB craBuUTCA /IMBO 3a MNOJIHOCTHIO HEBbLINO/HEHHOE 334aHuKe, 6o Npu
Ha/IM4YUK rpy6bIX OLIMBOK.

20.2 MpomerKyTouHaA aTrectaumnsa

MpomexyToyHasa aTTecTayma No ANCLUUNIMHE OCYLLLECTBAAETCA C MOMOLLbIO CAeAYHOLLIMX OLLEHOYHbIX CPeacTB:
KomnaeKkt KUM.

MepeyeHb BOMPOCOB K 3K3aMEHY:
Knaccudukauma auddepeHumanbHbIX ypaBHEHMI C YaCTHbIMM NPOU3BOLHbIMU.

MpocTelwune 33gaum, npueBoaAlLME KYPAaBHEHMAM ITMnepboamyecKkoro tvmna. MeTogz
PacnpOCTPAHAIOLLMXCA BOMH. MeToa pasaeneHuns nepemeHHbIX. 3a4a4m ¢ 4aHHbIMU Ha XapaKTepucTukax. PelweHne obwmx
JIMHENHbIX ypaBHEeHUI runepbosiMyeckoro Tuna.

MpocTellwMe 3aaym, NpUBOAALLME KypaBHeHANnapabonmueckorom Tuna. Metop
pasaeneHus
nepemeHHbIX. 3agauM Ha bOeckoHeyHoM npaAmoi. 3agaum 6e3 HayvanbHbIX YycnoBuMn. CBOMCTBA AenbTadyHKUUM.

3agauM, npuBoAAlIME K ypaBHeHMto Jlannaca. O6uwiMe CBOMCTBA TrapMOHMYECKMX GYHKUMK. PelueHue KpaeBbix
33434 ONAa NpocTerWwMX obnacte MeTOAOM pasfeNeHUa nepemeHHbIX. PYHKUMA MCTOYHMKa. Teopua  noTeHuMana.
DYHKUMM BANSAHMA TOUYEYHbIX MUCTOYHMKOB. 3a4auM MaTemMaTUYecKol Teopuu audpakumu.

UunmHpaopuuyeckne pyHKkumMM. KpaeBanAzapgaya anAaypaBHeHMA beccenda. Pa3naunuyHble TMNbI
LUANHAPUYecknX GyHKLmni. Chepuueckmne dyHKumn. MonnHomel SlexaHapa. MNpucoegmHeHHble GyHKUMK JlexaHapa.
FapmoHuYeckne noanMHOMbl U chepuyeckne ¢yHKUMU. MonnHombl Yebbiwesa-dpmuTa. MoamHombl Yebbiwesa-
Nareppa.

Mpumepbl TMNOBbIX KOHTPOJ/IbHO-U3MEPUTE/IbHbIX MaTEPUANOB:
KOHTpObHO-U3MepuTenbHbli maTepuan Ne 1
1. MeTog, pacnpocTpaHAIOLNXCA BOJH.

2. ®YHKLMA UCTOYHMKA.

KoHTponbHO-U3MmepuTenbHblii Mmatepuan Ne 2

1. MeTop, pasfeneHns nepemeHHbIX.



2. O6Lwme cBOMCTBA rapMOHMUYECKUX GYHKLMNA.

OnucaHue TexHonornmmn nposeneHuns. Obyyatowemyca ciyyariHbim obpasom gaetcs KUM, coaeprKawmii 2 sonpoca us
nepeyHs. Ha BbiNoJIHEHWE 3aaHUI NPEAOCTaBAAETCA 2 aKaZeMUYECKMX Yaca.

TpeboBaHMS K BbIMOJAHEHWUIO 334aHWIA (MM LWKaNAbl U KPUTEPUM OLEHMBAHMA). [N OLEHMBAHMSA pe3ynbTaToB 0byyeHus
Ha 9K3ameHe UCMOob3YHTCA Cneaytolme NoKasaTenu:

1) 3HaHMe OCHOBHbIX MOHATUI TEOPUM YPABHEHUI MATEMATUYECKOM GUINKK U cneLmanbHbIX GYHKLMIA MErO METOLOB,
KOTOpble UCNO/Ib3YIOTCA A/1A MOCTPOEHUA MOAENEN U KOHCTPYMPOBAHMA aNroOpUTMOB PELLEHUA NPaKTUYECKMX 3aaY;

2) 3HaHMe NOCTAHOBKM KNAaCCUYECKUX 3a4aY;
3) 3HaHKWe meToa0B GOPMYNIMPOBKM U A0KA3aTE/bCTBA MAaTEMATUUYECKUX YTBEPKAEHWI;

4) ymeHue NPpUMEeHATb MeTOAbl TEOPUM YPABHEHU MAaTEMATUYECKOM GUINKU U cneLmanbHbiX GYHKLMAANA pelleHnsa 3a4a4
npodeccroHaNbHOW AeATENBHOCTY;

5) ymeHWe NpMMeHaTb annapat Teopun ypaBHEHUI MaTeMATUYECKOW GU3MKM 1 CrieumanbHbIX GYHKUUAANSA AOKA3aTeNbCTBA
YTBEPXAEHWI U TEOPEM;
6) BnaseHne HaBblKaMM KBaNMOUUMPOBAHHOTO BbibOpa M afanTauuuM  CYLLECTBYIOLMX METOA4OB AJ/ApeLlleHus

NPaKTU4YeCKnX 3agay,

7) BNageHMe HaBbIKAMW WCMONb30BAHUA METOZOB PELUEHUS KNACCUYECKMX 3afay TeopuUM YpaBHEHWI
MaTemaTuyeckon ¢U3NKM M cneumanbHbiX OYHKUMI ANA peleHuWs pasivyHbIX 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/MNo ymonyanuro ana POC_09.03.02 UHdopMmaLMOHHbIE 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 gna OC_09.03.02 NHdopMaLMOHHbIE 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
CnyvaiHbIi nopsaok oteeTtos|/la
HymepoBaTtb BapuaHTbl oTBeToB?|0
LWTpad 3a kaxxAayro HenpaBuUNbHY NonbITKy: 33.3
ID-HOMep:

# OTBeThI OT3bIB OueHka
A. SIUTANITHYECKHHA 100
B. napaboInYecKuit 0
C. TUIepOoIMIeCKUN 0

O6wWni OT3bIB K BONpPOCY:

nsa no6oro npaBuNbLHOro oTBeTa: Baw oTBeT BEPHbIN.

[nsa no6oro HenpaBUIILHOro oTBeTa: Baw oTBeT HeENpPaBUIbHbIN.

Mopckaska 1:

NMokasaTb KONM4yecTBoO npaBUIibHbIX

oTBeTOB ([Moacka3ka 1): Het

YAanuTb HeKOppPeKTHbIe OTBEThI

(Mopckaska 1): Her

Tern:

lMoseonssem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHH020 CriucKa.
(MCI/MA)

TecTt_2

Omnpenenure TUII ypaBHEHHUS 5Uyy+2Uyy—Uy,—~5Uy=0. MC




Bann no yMon4yaHuio:

1

CnyuauiHbIV nopsgok oteeToB|[la
HymepoBaTtb BapuaHTbl oTBeToB?|0
LWTpad 3a kaxkayro HenpaBuUNbHY NonbITKy:| 33.3
ID-HOMep:
# OTBeThI OT13bIB OueHka
A. SIUTUIITAIECKUI 0
napaboIHIecKUH 0
C. THIepOOINUECKUN 100
O6LWMI OT3bIB K BONpPOCY:
[lna no6oro npaBUIIbLHOrO oTBeTa: Ball oTBET BEPHbIA.
[lna no6oro HenpaBUNbLHOro OTBeTa: Bal oTBeT HENpPaBU/IbHbIN.
Moackaska 1:
Moka3aTb KONM4YeCTBO NPaBUNbHbIX
. Het
oTBeTOB ([Moackaska 1):
YaanuTb HeKoppeKTHbIe OTBETbI
h Het
(Moackaska 1):
Teru:
lNossonssem ebibupame 0OUH UMU HECKOJILKO MpasusibHbIX 0meemos U3 3a0aHHO20 CriucKa.
(MC/MA)
TecT_3
K KaKoMy THITY IPaHHYHBIX YCIOBHiA OTHOCHTCS Uy(7, 1)=5t%? MC
Bann no ymonuaHuio:| 1
CnyuaiHbIi nopsaok oteeTtos|(/la
HymepoBaTtb BapuaHTbl oTBeToB?|0
LWrpad 3a kaxxAayro HenpaBuUNbHY NonbITKy: 33.3
ID-HOMep:
# OTBeThI OT3bIB OueHka
A. OJTHOPOJIHOE MIEPBOT0 pojia 0
B. HEOTHOPOIHOE MIEPBOTO poja 0
C. OZHOPOJHOE BTOPOTO poaa 0
D. HEOJIHOPOAHOE BTOPOro pojia 100

O6LWuni OT3bIB K BONpPOCY:

ns no6oro NnpaBUNLHOro oTBeTa:

Balu oTBET BEPHbIW.

[na no6oro HenpaBuUNbHOro oTeBeTa:

Bal oTBET HEMPABU/bHbIN.

Mopackaska 1:

MNoka3aTb KONMYeCTBO NPaBUNbHbIX
oTBeTOB ([Moacka3ska 1):

Het

YAaanuTb HekoppeKkTHble OTBEThI
(Moackaska 1):

Het

Tern:

lMoseonssem ebibupamb 0OUH UMU HECKOMBLKO MpasusibHbIX 0meemos U3 3adaHHOo20 CriucCKa.

(MCIMA)




Tect 4

Haiinure cobctBennblie GpyHKimu 3anauu Ltypma-JInyBusuis it ypaBHEHHS Uyt 2Uy=0 ¢ TPaHUUHBIMH YCIIOBHIMH
u(0, t)=0, ux(5, t)=0.

MC

Bann no ymonuanuio:| 1

CnyuJauiHbIv nopsagok oteetoBs|[la

HymepoBaTtb BapuaHTbl oTBeToB?|0

LWrpad 3a kaxkayro HenpaBUMbHYH0 NonbITKy:( 33.3

ID-HOMep:

# OTBeThI OT13bIB 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(m(2n+1)x/10), n=0, 1, 2,... 0

O6LWMI OT3bIB K BONPOCY:

[lna no6oro npaBUIILHOro oTBeTa: Bal oTBET BEPHbIN.

[lnA no6oro HenpaBUNbLHOro OTBeTa: Bal oTBET HEMPABU/bHbIN.

Moackaska 1:

Moka3aTb KONMM4YeCTBO NPaBUNbHbIX H

eT
oTBeTOB ([Moackaska 1):
YaanuTb HeKkoppeKTHbIe OTBETbI H
eT

(Moackaska 1):

Teru:
lNossonssem ebibupame 0OUH UMU HECKOJIBLKO MpasusibHbIX 0meemos U3 3a0aHH020 CriUCKa.
(MC/MA)
Tect_ 5

Haiinure cobctBennsie ¢pynkumu 3amaqn L typma-JInyBUImis Uit ypaBHEHAS Uyt 4Uy=0 ¢ TpaHIYHBIMU YCIOBHSIMA
MC
U, (0, £)=0, uy(5, t)=0.
Bann no ymonuaHuio:| 1
CnyuaiHbIi nopsaok oteeTtos|(/la
HymepoBaTtb BapnaHTbl otBeTOoB?(0
LWTpad 3a kaxkayro HenpaBuUnbHY NonbITKy:| 33.3

ID-HOMep:

# | OTBeThI | OT3biB

OueHka




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

Bann no ymonuanuio:| 1

CnyuJauiHbIv nopsagok oteetoBs|[la

HymepoBaTtb BapuaHTbl otBeTOB?(0

LWTpad 3a kaxkayro HenpaBuUnbHYO NonbITKy:| 33.3

ID-HOMep:
# OTBeThbI 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

O6LWwmMi O0T3bIB K BONpPOCY:

[lna no6oro npaBUIILHOrO oTBeTa: Bal oTBET BEPHbIN.

[1ns no6oro HenpaBUIIbLHOIo oTBeTa: Balu oTBET HEMPABU/IbHbIN.

Mopckaska 1:

Moka3aTb KONM4YecTBO npaBUNbHbIX

oTtBeTOB ([Moacka3ka 1): Het

YaanuTb HeKkoppeKTHble OTBeTbI

(Mopckaska 1): Her

Teru:

lNoszsonssem ebibupame 0OUH UMU HECKOJILKO MpasuslbHbIX 0mMmeemos U3 3a0aHH0o20 CriUCKa.
(MC/MA)

top/MNo ymonuauuro ana OC_09.03.02 NUHdopmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHnss matemaTtnyeckon (pusankm n cneymanbHble
¢pyHKUMun/YpaBHeHNs MaTeMaTu4eCckon (hM3nku u cneymarnbHble
(pyHKUMM_3agaHUA C KOPOTKMM OTBETOM

KkopoTkumn_1

Haiinure penienne ypaBHEHUs Uy+2U=X, TAe U=U(X, t), yIOBJICTBOpSIOIICEe HAYaIbHOMY yCIIOBHIO U(X, 0)=3x. B oTBeT

SA
BAMUIITNATE 3HAUCHUC, K KOTOPOMY CTPEMUTCA PCIICHUC TPU X=6, —>+00,

Bann no ymonuaHuio:| 2

YyBcTBUTENLHOCTB K perncTpy:|HeT

LWTpad 3a kaxxayro HenpaBuUNbHY NonbITKy: 33.3

ID-HOMep:

OTBeThbI OT3bIB OueHka

3 100

O6LWuni OT3bIB K BONpPOCY:

Moackaska 1:

Teru:

Bam Heobxodumo ykasamb xomsi 6b1 00UH 803MOXHbIU omeem. [Tycmbie omeemsl He 6ydym
ucrnonb3osamecs. CUMB0I «*» MOXHO UCMO/Ib308amb 8 Kadecmee wabrioHa,
coomeemcmeytouiezo tobeiM cumeornam. Nepabili nodxodsawuti omeem 6ydem
ucrnosnb3o8ambcs 01151 onpedesieHusi OUeHKU U 0ma3blea.




top/MNo ymonuyanuro ana OC_09.03.02 UHdopMmaLMOHHbIE CUCTEMbI U
TexHonoruu /OMNK-1/YpaBHeHnss matemMaTn4yeckon (pusankm n cneymanbHble

dyHKUun/YpaBHeHMUsA MaTeMaTuyeckon Pu3nku u cneumanbHble
dyHKUMN_3a0aHUA ¢ pa3BEPHYTbIM 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 Pa3aACiICHUSA ICPEMCHHBIX.

ES

Bann no ymonuaHuto:

3

®dopmar oTBeTa:

HTML-
penakTop

TpeboBaTb TeKCT:

HeT

Pasmep nons:

15

PaspewnTb BrnoxeHus:

1

TpebyemMoe 4ncno BNoXeHUM:

0

Pa3spelueHHble TUNbI ¢hannos:

ID-HOMep:

LLlabnoH oTBeTa MUHdopmauumsa ansa oueHMBaroLWmx

O6LWMI OT3bIB K BONPOCY:

Teru:

Lonyckaem e omeeme 3azgpy3ums ¢halin u/unu eeecmu mexkcm. Omeem AosmxkeH bbimb
oueHeH riperodasamersieM 8py4HYIO.

[na oueHnBaHuA pe3ynbTaTtos o6yquvm Ha 3K3amMeHe UCNoNb3yeTca 4-6annbHas WKana:

«OT/IMYHO», KXOPOLLIO», KYAOBNETBOPUTENBHOY, KHEYAOBNETBOPUTEIbHO»

YpoBeHb
. cdopMMUpPOBAHHOCTH LLIKkana oueHOK

KpuTepun oLeHMBaHMA KOMMNETEHLMI .

KOMMeTeHUnin
MosiHOe COOTBETCTBME OTBETA 0OYYaloL,Eerocs BCem
nepeyYncaeHHbIM Kputepmam. Obydatowmnincs 4eMoHCTpUpyeT
BbICOKMIA YPOBEHb BNaAEHUA MaTepPUasiom, OPUEHTUPYETCA B MoBbILLEHHbI Otnnuro
npegmeTHoM 061acTu, BEPHO OTBEYAET Ha BCe ypoBeHb
[OMONHUTEIbHbIE BOMPOCbI. CAaHbl BCE KOHTPOJ/IbHbIE PaboTbl
(oueHka He meHee 25 6annos).
OTBEeT Ha KOHTPOJ/IbHO-U3MEPUTE/bHbIN MaTepuan He
COOTBETCTBYET OAHOMY MW ABYM U3 MEePeYUCIeHHbIX
rokasaTenei, Ho 0by4yatoWwMics AaeT NPaBu/ibHbIE OTBETLI Ha
[OMONHUTEIbHbIE BOMPOCHI. [lonycKatoTcs OWnBKKM npu basoBbiit ypoBeHb Xopouo
BOCMPOW3BEAEHUMN YACTU TEOPETMUYECKUX NOMOXKEHNN. CaaHbl
BCE KOHTPO/IbHbIe PaboTbl (OLeHKa He meHee 25 6annos).




OTBET Ha KOHTPO/IbHO-U3MEPUTE/bHbIV MaTepuan He
COOTBETCTBYET /I0OLIM TPEM U3 MEPeUYMCIEHHbIX NOKasaTeneun,
obyuyatoLLmMiica faeT HenoJsiHble OTBETbl Ha AONO/IHUTE/IbHbIE
Bonpockl. ChopmMpoBaHHbIEe 3HAaHUA OCHOBHbIX NMOHATUN,
onpegeneHuin U Teopem, M3ydaembix B Kypce, He BCerga nosaHoe
MX NOHMMaHMeE C 3aTPYAHEHUAMM MPU BOCNPOU3BELEHWUN.
CAaHbl BCce KOHTPO/IbHble paboTbl (OueHKa He MmeHee 25
6annos).

MoporoBsbiii ypoBeHb

Ya0BneTBopuTeNbHO

OTBET Ha KOHTPO/IbHO-U3MEPUTENbHbIV MaTepuan He
COOTBETCTBYET /I06bIM YETbIpEM M3 NEPEUMCNEHHDBIX
nokasatenen. ObyyaroLLMNCA 4eMOHCTPUPYET OTPbIBOYHbIE

3HaHKA (1MBO MX OTCYTCTBME) OCHOBHbIX MOHATUIA, onpeaeneHunin |~

N TEOPEM, UCMO/b3yEMbIX B KYpCe, AN He cAaHa XoTa 6bl oaHa
KOHTPO/IbHanA paboTa (oLeHKa meHblue 25 6annos).

HeypoBnetBopu-TeNbHO




