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51.B.[1B.04.02 OJononHuTenbHble rnaBbl TEOPUU FAPMOHUYECKUX (DYHKLIMN
Kod u HaumeHosaHue ducyuriuHbl 8 coomeemcmeuu ¢ Y4ebHbIM rinaHom

1. Koo u HaumeHoBaHue HanpaBneHus nogrotoeku: 01.03.01 MaTtemaTuka

2. Mpodunb nogrotoBku: [OudbcpepeHumanbHble YypaBHEeHUA, AUHaAMUYECKUe

CuUcTtemMbl U onTumMalsibHoe ynpasBlrieHue; MmatemMmaTudieckume mogenu B rmapoganHamMmuke

3. Ksanudumkauma BbinyckHuka: bakanaBp

4. dopma oby4yeHusa: OuyHasn

5. Kachepnpa, oTBevarowan 3a peanusaumio gucumnnuibl: Kacdeopa ypaBHeHun B

YaCTHbLIX NPOU3BOAHbLIX U TEOPUN BepOﬂTHOCTEﬁ

6. CoctaButenu nporpammbl: TkayeBa C.A., KaHA. hus.-maT. HayK, AOLEHT

7. PekomeHpoBaHa: HayyHo-meTOAM4YECKMM COBETOM MaTeMaTU4eckoro ¢pakynbreTa
MpoTtokon Ne 0500-03 ot 28.03.24

8. YueOHbIN roa: 2027/2028 CewmecTp: 8



9. Llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

ncnosib3oBaHne B HpO(*)eCCMOHaﬂbHOVI OeATesIbHOCTU
AucumninHel  «[JononHUTenNbHble  rnasbl Teopun

Llenn y4ebHOM ANCUMNINHDI:
3HaHun un3 obnactn y4yebHom
rapMOHUYECKNX PYHKLINIAY .
3agaun y4yebHOM ONCLUNIINHGI:

- npuobpeTeHne 3HaHW OCHOBHbIX METOLOB peLLUeHMs 3agad MaTemaTU4ecKon OU3NKK,
OMNMCbIBAOLLMX CTaLMOHApPHbIE NPOLLECChl MEXaHNYECKON NpMpoab!;

- NPUMEHEHNE TEOPUN FAapPMOHMYECKMX (DYHKUMIA NpWU pelleHun 3agad MaTteMaTuyeckon
dn3MKKN N nccnegoBaHMM ypaBHEHUA C YACTHBIMW MPOU3BOLHBIMMN.

10. MecTo y4yebHOM aucumnnuHbl B cTpykTtype OOIl: 6nok (b1), BapnatnBHasa yacTb,
AncumnnmHa no Bbibopy.

[na ee ycnewHoOro oCBOEHUS HEOOXOANMbI 3HAHUS U YMEHUS, NPUoBbpeTEeHHbIE B
pesynbtate obyyeHMs No npeawecTByrWMM gucuunnmHam: «MatemaTtuyeckuin aHanmnay,
«DyHKUMOHanNbHbIN  aHanuay», «duddepeHunanpHble YypaBHEHUSA», «YpaBHEHUA C
YacTHbIMW NPON3BOAHLIMUY, «MeTog dypbey.

CtyoeHT pomkeH cBoGOOHO BnageTb MaTeMaTuyeckum aHanua3om, Teopuen
YHKLMA KOMMNIIEKCHON NepeMeHHoN, obnagaTb NOSIHbIMU 3HAHUAMU Kypca OObIKHOBEHHbIX
AnddpepeHuUmarnbHbIX YpaBHEHN, YPAaBHEHUN B YaCTHbLIX NPOU3BOAHbLIX, 3HAHNAMU TEOPUN
uHTerpanoB Jlebera, NOCTPOeHUA pyHOAMeHTanbHbIX peleHnn anddepeHumanbHbIX
onepaTtopos.

3HaHne Teopun rapMOHNYECKNX (PYHKUUIW NPU UCCefOoBaHUN peLleHUn ypaBHEHUN
ANNMNTUYECKOro TuUna ABnseTcss 6a30BbIM MpPU MOCTPOEHMM MaTeMaTUyYeckux Moaenewn
PU3NYECKMX N MEXAHMYECKMX MNPOLECCOB.

11. MnaHupyemble pe3ynbTaTbl 0O0y4YeHMA Mo AucuunnuMHe/Moaynio (3HaHUSA,
YMEHUA, HaBblKkA), COOTHECEHHble C MIIaHUpPyeMbiMU pe3ynbTaTaMyM OCBOEHMUS
obpasoBaTenbHOWU NporpaMmmbl (KOMMNETEHUUSAMU) U UHOAUKATOPAMU UX AOCTUKEHUS:

Kog HasBaHue Koga(kl) WHankaTop(bl) MnaHupyemble pesynbTaTbl 00y4eHus
KOMNeTeHuun
MK-1 CnocobHocTb MK-1.1. | NK-1.1. BeibupaeTt n | 3HaTb: OCHOBHble MeToabl 06paboTkn, aHanusa

cbopa, aHanusupyert " “ccneaoBaHns B obnactu

obpaborku, MHopmaumio ¢ AndbdepeHLmnanbHbIX YpaBHEHW, ypaBHEHWIT B

ananusawn HEbIO COCTABNEHVA | 4 crhbix NPOM3BOAHbIX n ypaBHeHUn

nuccrnenoBaHun B ageKksaTHON -

obnactu MaTeMaTn4eckomn MaTeMaTUIeckon u3uKi .

ypaBHEHUN B Moenun ndy4aemMmoro

4aCTHbBIX o6bekTa YmeTb: cobuparsb, obpabaTbiBaTh,

MPOVN3BOAHBIX aHanusvpoBatb M  obobwaTb pesynbTaThbl

ypaBHEHWI VICCﬂe,D,OB?HI/IIZ B o6nqcm anddepeHUmanbHbIX

MaTeMaTuueckoii ypaBHEHWUW, ypaBHEHWI B YACTHbIX NPON3BOAHbIX

hU3MKM 1 ypaBHEHUI MaTtemMaTn4eckon unsmnku.
BnageTtb: OnbITOM Hay4YHO-UCCNeAoBaTENbCKON
OesaTenbHoCTn B obnactn anddepeHumnanbHbix
ypaBHeHun, ypaBHeHWi B YaCTHbIX
NMPOM3BOAHLIX W YpaBHEHUA MaTeMaTndeckoun
PU3nKm
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MK-1.2. NMpumeHseT
Knaccuyeckme
MeToabl
nccrnegoBaHust
MaTeMaTn4ecknx
mMozeneun B obnactu
ypaBHEeHU B
YaCTHbIX
npon3BOoAHbIX U
ypaBHeHUi
MaTeMaTn4eckomn
Ur3nKN

3HaTb: OCHOBHble MeToAbl 06paboTkM, aHanusa

" nccnegoBaHus B obnactu
andbdepeHumanbHblX YpaBHEHUA, YpaBHEHUN B
YacCTHbIX NMPON3BOAHbIX n ypaBHEHUN

MaTeMaTU4eCKon PU3NKN .

YmeThb: cobupartb, obpabaTtbiBaTh,
aHanusmpoBaTb K obobwaTe  pesynbTaThl
nccnenosaHmn B obnactu guddepeHumanbHbixX
ypaBHEHWU, YpaBHEHUI B YaCTHbIX NPOU3BOAHbIX
1 YpaBHEHUI MaTeMaTnYecKon (U3UKN.

BnageTtb: OnbITOM Hay4YHO-UCCNeLoBaTENbCKON
aeaTenbHocTn B obnactn gnddepeHunanbHbixX
YpaBHEHUN, ypaBHEHUN B YacTHbIX
NMPOU3BOOHBIX W YpPaBHEHUN MaTeMaTU4EeCKON
Hur3MKK

MK-1.3. Ucnonbayet
mMeToabl
nccnepoBaHus
ypaBHEHU B
YaCTHbIX
NPOV3BOOHbIX U
ypaBHEHUM
MaTemMaTu4eckomn
U13MKKN C Lienbio
aHanu3a
KayeCTBEHHbIX
CBOWCTB peLLeHNin
COCTaBMEHHbIX
MaTeMaTU4eCKMX
Moaernen

3HaTb: OCHOBHble MeToabl 06paboTkM, aHanu3a

" ncenenoBaHus B obnactu
anddepeHumnanbHblX ypaBHEHUN, YpaBHEHUA B
YaCTHbIX NPON3BOAHbIX n ypaBHeHUN

MaTeMaTU4ECKON PU3NKN .

YMeTh: cobupartb, obpabaTbiBaTh,
aHanuampoBaTb UK obobwaTe  pesynbTaThl
nccnegoBaHuin B obnactu guddpepeHumanbHbIX
YPaBHEHWUW, YpaBHEHWI B YACTHbIX MPOU3BOAHbIX
1 YpaBHEHUI MaTeEMaTUYECKON PU3NKN.

BnageTtb: onbiToM Hay4HO-UCCref0BaTENbCKON
geaTenbHocTn B obnactn guddepeHumnanbHbiX
ypaBHeHun, ypaBHeHui B YaCTHbIX
NMPOM3BOAHLIX W YpaBHEHUA MaTemMaTndeckoun
HU3nKn

12. O6beM gncuunnuHbl B 3a4eTHbIX eagunHuuax/yacax — 2/ 72.

dopma NPOoMeXyTO4YHOM aTTecTauuun: saveT

13. TpyRoeMmkocTb No Buaam y4yebHomn paboTbl

TpynoemMKocTb
Bua yuebHol paboTbi Bcero Mo cemecTpam
8 cemecTtp

KoHTakTHas paboTa 24 24
nexkumm 12 12
npakTuyeckune 12 12
B TOM YMChE: nabopartopHble - -
KypcoBasi pabota - -
KOHMpPO/bHble pabomsl 1 1
CamocTosaTensHas pabota 48 48
MpomexyToyHas aTTectaums - -

UToro: 72 72




13.1. CopepxaHue AUCLUUNIUHbI

n/n

HanmeHoBaHue
pasgena
ONCUMMMNUHBI

CopepxxaHue pasgena gucuUnnmmvHbl

Peanusaunsa pasgena gucumunimHel €
MOMOLLIbIO OHNanH-kypca, QYMK *

1. Nlekuun

11

OcHoBHble
KpaeBble 3agaun
ANsi ypaBHEHNs

Jlannaca

YpaBHeHus Jlannaca n lNyaccoHa, 3agaya o
CTauuoHapHOM TENnI0BOM COCTOSIHWM
OOHOPOAHOrO Tena. "apmoHunyeckne
dyHkumn. TepBasa wn BTOpas opmynbl
"puHa. Teopewmsbl o] rapMOHNYECKNX
PYHKUMNAX.

https://edu.vsu.ru/course/view.php?id=6076

MpeobpasoBaHne KenbBuHa. CoxpaHeHue
rapMOHUYHOCTH npeobpasoBaHnem
KenbBuHa. JNlemma 06 yCTpaHUMOom
0ocobeHHOCTM UM TeopeMa O MoBefeHun
rapmMoOHNYECKON PYHKLMN Ha BECKOHEYHOCTMW.

https://edu.vsu.ru/course/view.php?id=6076

1.2

PeweHne
3agayv dupuxne
ONs ypaBHEHUS
Jlannaca B
wape.

DyHKUmA MpuHa, dopmMyrbl NpeacTaBieHus
pelleHns 3agayv Qupuxne onsg ypaBHEHUS
Jlannaca ¢ nomoubto hopmynbl puHa.
CaoricTBa pyHKUMM puHa

https://edu.vsu.ru/course/view.php?id=6076

dopmyna lNyaccoHa peleHns BHyTpEHHEN
3agauun Oupuxne ona wapa. HepaBeHcTBO
"apHaka.
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MNoTeHumnansl.
NoBepxHoOCTH
JlanyHoBa

PeweHne 3aga4n Oupwnxne, 3agayun
HenmaHa v TpeTben kpaesBow 3agaum Ans
ypaBHeHus1 [lyaccoHa C NOMOLLBI OYHKLUN
puHa.

O6BbEMHBIN noTteHuunan, noTteHuunanbi
NpPOCTOro M [ABOWHOro cnod. dusmyeckui
CMbICh noTeHunanos. Teopema o]
HenpepbIBHOCTU W AuddepeHumpyemocTn
06bEMHOro noTeHumana

https://edu.vsu.ru/course/view.php?id=6076

MoBepxHocTn JlanyHoBa. OnpegeneHve u
TeXHU4eckne oueHku. MNoTeHuman ABOWHOro
cnosi. CywectBoBaHMe NpsAMOro 3Ha4eHus Ha
rpaHuue noTeHumana gBONHOro Criosl.

MoTeHuman npoctoro cnos. Teopema o
HenpepbIBHOCTU NOTEHLMarna npocToro Cros.
MpepenbHble 3HayeHuA HopMmansHou
Npon3BOAHON MOTeHumarna npocToro cros B
OKPECTHOCTW rpaHuLbl.

https://edu.vsu.ru/course/view.php?id=6076

2. MpakTnyeckue 3aHATUSA

3.1

OcHoBHble
KpaeBble 3aga4m
Ansi ypaBHEHNs

Jlannaca.

YpaBHeHus Jlannaca u lNyaccoHa, 3agaya o
CTauMOoHapHOM TEnoBOM COCTOSIHUM
ofHopogHoro Tena. lNMocTaHoBKa rpaHUYHbIX
3ajau. WHTerpanbHoe npencraeneHne
QYHKUMM € nomoLlblo  PyHAAMEHTanNbHOro
peLeHnsd ypaBHEHUS Jlannaca. Tpu
CBOMNCTBA rapMOHUYECKUX DYHKLINIA.

https://edu.vsu.ru/course/view.php?id=6076

OcHoBHble KpaeBble 3afayn and ypaBHEHUA

Jlannaca, Teopembl €0VUHCTBEHHOCTU
pelueHUn Kpaesblx 3aaad. [NpeobpasoBaHue
KenbBnHa. CoxpaHeHMe TrapMOHWUYHOCTM

npeobpasoBaHvem KenbBuHa. Jlemma 06



https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
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yCTpaHuMon OCOBEeHHOCTM M Teopema o
NnoBedeHMN TapMOHUYECKOW YHKUMN Ha
©ecKoHeYHoCTH.

3.2

PeweHne
3agauv dupuxne
ONs ypaBHEHUS

Jlannaca B

OyHKUmA MpuHa. BHYTpeHHASA 3aga4va
Ovpuxne gnsa wapa. CUMMEeTPUYHOCTb
dyHKUMM pUHa BHYTPEHHeNn 3agayun
Oupuxne.

https://edu.vsu.ru/course/view.php?id=6076

3agaya Oupuxne ana ypaBHeHus Jlannaca

wape. BO BHELWIHOCTK LWWIapa. ﬂpmmepu NOCTPOEHNA

dyHKUMA prHA METOAOM OTPaXKEHUN.

OcHoBHaga hopmyna Teopun rapMOoHUYECKUX
dyHKunn.  Pewenne 3agaun  dupuxne,
3agayn HerimaHa n TpeTben KpaeBomn 3ajaun
Ans  ypaBHeHus [lyaccoHa C NOMOLLbO
dyHKuum MpuHa.

O6BbEMHBIN noTteHuunan,

noTeHumnanbl

https://edu.vsu.ru/course/view.php?id=6076

O6BbEeMHBbIN
ypaBHEHWs

NPOCTOro " OBOWHOro crnos.
noTteHunan €CTb peweHune

MyaccoHa AV(%,) = ~470(X,) .

MoTeHymnansl.
MoeepxHoCTH
INanyHoBa

MoBepxHOCTH JlanyHoBa. MNoTeHunan
ABonHoro cnosi. CyllecTBoBaHWE MNPSIMOro
3Ha4YeHWsa Ha rpaHuLe noTeHumana BOWHOro
cnosi.

MoTeHuwan npoctoro cnod. Teopema O
HenpepbIBHOCTM MOTEHLMana npocToro Crnos.

3.3

https://edu.vsu.ru/course/view.php?id=6076

HopmanbHaa  npousBogHass  noTeHumana
MNpOCTOro cros B criyyasx X, €S u X, €S.
MpenencHble 3HayeHust HOpMarbHON
NpOM3BOAHOWM NOTeHuuana npocToro cros B

OKPECTHOCTM rpaHuLbl.
KoHTponbHasa pabota.

13.2. Tembl (pasgenbl) AUCLUUNIIUHBLI U BUAbI 3aHATUN

Ne | HavumeHoBaHue TeMbl Bugpbl 3aHATUN (KONMYECTBO YacoB)
n/n | (paspena) JNlekummn | Mpaktnyeckne | NlabopatopHble | CamocTosATensHas | Bcero
ANCUUNNNHBI paboTta
1 OcHoBHble KpaeBble 4 4 16 24
3agaydv ang
ypaBHeHus Jlannaca.
2 Pelnenne 3apaun 4 4 16 24
Ovpuxne gna
ypaBHeHus Jlannaca B
ape.
3 lMNoTeHumnans.l. 4 4 16 24
lMoBepxHOCTK
JlanyHoBa
UToro: 12 12 48 72

14. MeTogMuecKkue yKkasaHus Ansi 00y4aroLWwmxcs N0 0CBOEHUIO AUCLUMIIUHDbI
B npouecce npenogaBaHUs AUCUUMNMHBI UCMOMb3YHOTCA Takve Buabl y4eOHoM

paboTbl, Kak mNeKuunm U NpakTUYeckue 3aHsaTUS, a Tawkke pasnuyHble BuAabl
caMoCToATENbHOM paboTbl 06yYatoLLMXCS, HA KOTOPY OTBOAUTCA 48 Yacos.
CamoctosiTenbHast  yyebHas  [gesAiTenbHOCTb  CTYAEHTOB MO AMCLMMIMHE

«[JononHuTenbHbIe rNaBbl TEOPUN raPMOHUYECKUX PYHKUMA» npeanonaraeT BbINONHEHNE
cnegyroLwmnx sagaHun:



https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
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1) camocTtosTenbHoe wu3yvyeHue y4ebHblXx MaTepuanoB Mo pasgenam 1-3 ¢
NCMNOJSIb30BaHNEM  OCHOBHOW W AOOMNOMHUTENBHOW  NiuTepaTypbl, WHAPOPMAaLMOHHO-
CMPaBOYHbIX W TMOWUCKOBbLIX CUCTEM, [N KOHTPOMs CaMOCTOATENbHOW  paboTbl
obyyvatoLwmecs caarT pedepaT no cneayrLwmm TeMam:

1. O6beMHbIV NOoTEeHUMarn.

2. [MoTeHuman npocToro cnos

3. NoTeHuman ABOMHOro cros

4. DU3NYECKNI CMbICN MOTEHLMANOB.

5. Teopema 0 HenpepbIBHOCTU 1 AnddepeHLmpyemMocTn o6beMHOro NnoTeHumana.

6. NoBepxHocTu JlsnyHoBa. OnpeaeneHne N TEXHNYECKNE OLIEHKMN.

7.NoTeHuman pgeonHoro cnosi. CyuwecTBoBaHME TMPSMOro 3HA4YeHUs Ha rpaHuvue
noTeHuuana ABOWNHOIO CIos.

8. NoTeHuman npoctoro cros. Teopema 0 HenpepbIBHOCTU NOTEHUKMara npocToro Cros.
9.lMpenenbHble 3HaA4YeHUs1 HOPManbHOWM NPOM3BOAHOWM MOTeHumana npocToro cros B
OKPECTHOCTM rpaHuLbl.

10. TlpeobpasoBaHne KenbBunHa. CoxpaHEHWE TrapMOHMYHOCTM nNpeobpaszoBaHMEM
KenbBuHa.

11. 3apava Oupuxne ona ypaBHeHus Jlannaca BO BHELLHOCTHM Liapa.

12. M apMoHn4yeckasa (pyHKUNA Ha BECKOHEYHOCTH.

2) noaroToBKy K TEKyLWMM aTTecTauusM: BbINOSIHEHNE [OMAaLLUHUX 3aJaHuin,

noaroToBka K KOHTPOSbHOM paboTe, CaMOCTOATENbHOE OCBOEHME MOHATUMNHOIO annapara
Nno Ka)xaom Teme.
BbinonHeHMe gomawHuX 3agaHvi HanpasfeHO Ha OTpaboTKy HaBbLIKOB MCMOSIb30BaHUSA
CPEACTB M BO3MOXHOCTEM M3y4yaeMbl AuCUMNMHbLL.  [lpyM  BbINOMHEHUM 3adaHUS
Heobxoaumo NPUBECTU pa3BepHYyTbIE NOSICHEHUS BbIMOSIHEHNSA 3agaHus,
npoaHanuanpoBaTb NOMyyYeHHble pe3ynbTaTthl. [pyn HeobxoaumocTn obyyatomecs MetoT
BO3MOXXHOCTb 3a[aTb BONPOCHI NpenogaBaTento U paspeLLnTb BO3HUKLLUNE TPYAHOCTMU

MpakTuyeckne 3aHATUS peanuayrTcss B COOTBETCTBUM C pabounm  y4ebOHbIM
naaHoM Npu nocnegoBaTeNbHOM U3YyYEeHUN ANCLMMIINHBI.

Ana obecneyeHnss cucTemMaTMyYeCcKOM W  perynspHorM paboTbl MO  U3YYEHUIO
ANCUMMNNNHBI U YCNELHOMo MPOXOXAEHUS TEKYLLUMX U MPOMEXYTOUHbIX aTTeCTaLMOHHbIX
UCNbITaHUA CTYLEHTY PEKOMEHAYETCS:

- BbINOSHATL BCE BMAblI paboT, NpeayCMOTPEHHbIX paboymm yd4eBHbIM naHoM no
ANCLMNIINHE;

- nocewaTtb ayanTOPHbIE 3aHATUS;

- coaTb TECTOBbIE 3a4aHUsA (KOHTPOSbHYI0 paboTy) NO N3YYEHHbIM TeMaM.

- BblbpaTb Bpemsa And paboTbl ¢ NuTepaTtypon no gvcuunnuHe B Gubnuoteke wm
CaMOCTOATENBHON paboTe B ayanUTOPUMN.

Kypc pasMeLleH B cucreme «ONEKTPOHHbIN yHUBEPCUTET»(
https://edu.vsu.ru/course/view.php?id=6076 ), roe coaepxutca yd4ebHO-MeToaudeckui
KOMMMEKC, codepXaluin BeCb IEKUMOHHbIM MaTepuan Kypca, a Takke Heobxoaumble
peKoMeHOaunn K BbINOMTHEHNIO NPAKTUYECKNX 3a4aHWUN.

15. MNepeyeHb OCHOBHOW U AOMOSNIHUTENBLHOW NUTepaTypbl, PECYpPCOB WHTEPHET,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUMIIUHbI

a) OCHOBHag nuTepartypa:

Ne n/n VCTOYHMK
Cabutos K.b. YpaBHeHusa matemaTtudeckon ouaukn / K.6. Cabutos. — M.: dnsmatnur,
1 2013. - 352 c. /I «YHuBepcuteTckasa 6ubnmoteka online»: anekTpoHHO-6MbnnoTevHas
cuctema.. — URL: http://biblioclub.ru



https://edu.vsu.ru/course/view.php?id=6076

0) gononHuTenbHasa nuTepaTtypa:

Ne n/n NCTOYHMK
Kapuesckun M. M. YpaBHeHna maTtemaTumyeckon pusnku. [onosHUTENbHbIE [NaBbl:
1 YuebHoe nocobue / M. M. Kapuesckun, M. ®. lNaenosa. — 2-e usag, gon. — CI16. :
N3paTenbcTBO «J1aHb», 2021. — 276 C.
<URL:https://e.lanbook.com/reader/book/168915>

B) MHOPMALMOHHbBIE 3NIEKTPOHHO-00pa3oBaTENbHbIE PECYPCHI:
Ne n/n MCTOYHMK
OnEeKTPOHHbIN  KaTanor HayyHonm 6mbnmoTekn BOpPOHEXKCKOro rocygapCTBEHHOIO

1 yHusepcuTteta. — (http: // www.lib.vsu.ru/)
htth://  mschool.kubsu.ru -  6ubnuMoTeka  ANEKTPOHHbLIX  y4eBHbIX  NOCOBMNA.(
http://mschool.kubsu.ru/ms/1.htm)
3 htth:// school.msu.ru — matemaTn4ecKnin KOHCYINbTALUWNOHHbIN LEHTP
http://www.kuchp.ru — 3neKTpOHHbIN canT Kadegpbl YpPaBHEHUMM B  YaCTHbIX
4 NPOM3BOAHBIX U TEOPUN BEPOATHOCTEW, Ha KOTOPOM pasMeLLeHbl MeToanYveckue
n3gaHus
5 OnekTpoHHbIN Kypc (https://edu.vsu.ru/course/view.php?id=6076)
16. MepevyeHb Yy4yeOHO-MeTOQMYECKOro obGecnevyeHuss AONA CaMOCTOATENIbHOMU
paboThbl
Ne n/n McTOYHMK
1 OneKTPOHHbIN Kypc: https://edu.vsu.ru/course/view.php?id=6076
http://www.kuchp.ru — 3neKkTPOHHbIN CcanT Kadeapbl ypaBHEHWA B YacCTHbIX
2 NPOM3BOAHBIX UM TEOpUW BEPOATHOCTEW, HA KOTOPOM pasMeLleHbl MeToanyveckue
n3gaHus
3 MonoxeHne 06 opraHu3auum CcamMoCTOATENbHOM  paboTbl  obyyawwuxcda B
BopoHexxckoM rocyaapCTBEHHOM YHUBEPCUTETE

17. UHdopmMaLMOHHbIE TEeXHONOrMu, UcnosfibdyemMmble AnNs peanusauum y4vyebHom
AUCLUUNSINHBI, BKJIlOMaA nporpaMmMHoe obecneyeHue U UMHGPOPMALIMOHHO-
crnpaBoOYHble CUCTEMBI (MPU HEOO6XOANMMOCTH)

AvcumnnvHa MOXeT peanu3oBbiBaTbCA C  MPUMEHEHMEM  OUCTAHUWOHHbIX
obpasoBaTtenbHbIX TEXHOMNOMMW, Hanpumep, Ha nnatgopmMme «NEKTPOHHbIN YHUBEPCUTET
BI'Y»( https://edu.vsu.ru/course/view.php?id=6076)

18. MaTtepuanbHO-TeXxHU4YecKoe obecrnevyeHue AucuunuHbl: Cneunann3npoBaHHas
mebenb.

[nsa npoBeAeHNsa NEKUMOHHbIX U NPaKTUYECKUX 3aHATUIA UCNOMb3YHTCS ayauTopuMm,
COOTBETCTBYHOLLME OENCTBYHOLLMM CaHUTAPHO-TEXHNYECKMM HOPMaM U NPOTUBOMOXKAPHbLIM
npasunam.

YyebHas aygutopusa: cneumannsnpoBaHHas mebenb

[na camocTtoATenbHon paboTbl MCMOMb3YEeTCsl KNacC C KOMMbHOTEPHOW TEXHWUKOMW,
OCHALLIEHHbIN HEOOXOoAMMbIM MPOrpaMMHbLIM 0BGecnevyeHneM, 3MEKTPOHHLIMU Y4EOHbIMU
nocobmsamMm un 3akoHodaTenbHO - MNPaBOBOM W HOPMATUBHOW MOUCKOBOW CUCTEMOW,
UMEoLLNIA BbIXoA B rnobarnbHyto ceTb.

Mpn peanusaumm AUNCUMNIANHBI C UCMNOSb30BAHNEM AUCTAHLUMOHHOIO 0bpa3oBaHus
BO3MOXHbI OMONHEHNSI MaTepuarnbHO-TEXHNYECKOro obecneyeHns ANCLMNIIMHbI

19. ®oHA OLleHOYHbIX CpeacTB


http://www.lib.vsu.ru/)
http://mschool.kubsu.ru/ms/1.htm
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=6076
https://edu.vsu.ru/course/view.php?id=6076
http://www.kuchp.ru/
https://edu.vsu.ru/course/view.php?id=6076
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19. OueHo4HbIe cpeacTBa ANA NPoBeAeHUA TeKYLen U NPOMEXYTOYHOM aTTecTauum

Mopsiaok oLeHKM ocBoeHMs obyyatowmmmncs y4ebHoro MaTepuana onpeaensieTcs
coAepXaHNeM crieQyroLmMx pasaenos AUCLUNIUHDIL

HanmeHoBaHve UHamnkaTtop(bl)
rll\;gn pasfena AMCLMNINHbI Ko“ﬁ';?;?“ [OCTVKEHMS OueHouHbie cpepcTaa
(mogyns) H KoMneTeHuummn
OcHOBHbIE kpaeBble AK-1.1 MK-1.2 Pedepar, koHTponbHaga paboTa,
1 3ajayv ansa ypasHeHus MK-1 B a0 | KMM(3auer)
MK-1.3
Jlannaca.
PeuweHwne 3agaun MK-1 Pedepar, koHTponbHasa paboTa,
5 [Avpuxne ans MK-1.1, NK-1.2, | KKM(3auer)
ypaBHeHus Jlannaca B MK-1.3
wape.
3 MoTeHymnansl. MK-1 MK-1.1, NK-12, | Pedepart, koHTponbHasa paborta,
[MoBepxHocTu JlsanyHoBa MK-1.3 KMM(3ayeT)
MpomexyTouHasa aTTecTaums KM (3auet)
dopma KoHTpons - 3a4eT

19.2. OnucaHune KpuUTepueB U LIKarnbl OLEHUMBaAHUA KOMMNeTeHUUn (pe3ynbTaToB
oby4yeHus) Npu NPOMeXyTOYHOW aTTecTauumn

Kputepumn oueHnBaHNA KOMNETEHUWI YpoBeHb LLikana oueHok
chopmMmnpoBaHHOCTH
KOMNeTeHLU MmN
OueHka «3a4TeHO» BbICTaBnsaeTca B cry4vae: | basoBbin 3auTteHo
aKTuBHas paboTta B xoae cemecTpa,
yOOBNEeTBOPUTENBHOE HanucaHue TECTOBbIX

3agaHnn( KOHTpoOnbHOW paboTbl) M HanucaHue
pedepaTta NoO OAHOM W3 BbIOPAHHbLIX TEM, WN
NpaBUNbHO W aprymMEHTMPOBAHHOrO OTBeTa Ha
Bonpocbl KM, a Takke Ha OOMNOMHUTENbHbLIN
BOMPOC MO NporpamMmme Kypca

OueHka «He3auYTeHOo» BbiCTaBAeTCA CTYOEHTY, - He 3auTeHo
€CIn ero 3HaHuna He yaoBrneTBopAaeT
BblLLenpmnBegeHHbIM Tpe6OBaHVI$IM Ha OUEHKY
«3a4YTEeHO».

20 TunoBble OUEHOYHbLIE cpeAcTBa U MeTOAMYECKUEe MaTepuanbl, onpeaensiowme
npoueaypbl oLueHUBaHUSA

20.1 TeKywWwMn KOHTPOSb yCNneBaeMocTu

Tekywaa aTrectaums NPoOBOAUTCA B COOTBETCTBUM C [lofioxxeHnem O Tekyuien
aTTectauyum obyyaruwmxca no nporpammMam Bbiclwero obpasoBaHus BopoHexckoro
rocyapCTBEHHOIo yHMBEpCUTETA.

TekyLwumn KOHTPONb NpeacTaBnseT cobon NpoBEPKY YCBOEHNSA y4eOHOro matepmana
TEOopPEeTMYECKOro 1 NPakTUYeCKOro xapakrepa, perynsapHoO OCyLLECTBSEMYIO Ha 3aHATUSIX.

Llenb TekyLLero KoHTpons:
OnpepeneHne ypoBHs CHOPMUPOBAHHOCTM NPOECCUOHANbHBIX KOMMNETEHLUMIA, 3HAHUN U
HaBbIKOB AEATENbHOCTM B 06nacTy 3HaHW, n3naraemblx B Kypce.

3agaydn TekyLero KOHTpPOons: NPOBECTN OLeHMBaHWe

1. YPOBHSI OCBOEHUSI TEOPETUYECKMX WM MPAKTUYECKUX MOHATUI, HaYYHbIX OCHOB
npodeccnoHanbHOW AeATeNbHOCTY;
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2. cTeneHn roToBHOCTM 0By4vatoLLerocs NPUMEHSITb TEOPETUYECKME N NPAKTUYECKNE
3HaHUs 1 NpodeccMoHanbHO 3HaYMMY MHOpPpMaLUMo, CHOPMUPOBAHHOCTU KOrHUTUBHbIX
YMEHUN.

3. NpMoBpPETEHHBIX YMEHUI, NPOGECCUOHANBHO 3HAYNMbIX OS5 NPpodeccnoHanbHON
DEeATenbHOCTH.

TekywMn KOHTpoOnb npegHasHayeH Ans  MNpoBEpKM xoda W KayecTBa
dopMMpoBaHNSA  KOMMETEHUMN, CTUMYNMPOBaHUA Yy4ebHon paboTbl obyyaembix U
COBEpPLLUEHCTBOBAHNA METOAMKM OCBOEHWA HOBbIX 3HaHWW. Tekywasa artrectauus
npoBoanTCA B (OpME BbINOSTHEHUS KOHTPOSbHbIX 3aJaHUi (KOHTPONbHOW paboThbl) u
HanucaHua pedepaTa Ha Of4HY U3 NPEeANOXKEHHbIX TEM.

B xome koHTpombHOM paboTbl obyvatowemycsa Boigaetca KMM ¢ npaktnyeckum
nepedyHeM u3 NATU 3aJaHU W nNpegnaraeTca pewnTtb faHHble 3agaHund. B xoge
BbINOSTHEHUSA 3aJaHUN MOXHO MNONb30BaTbCA IOOOM NUTEpaTypon, OrpaHuyeHne mno
BpemMeHU 45 MUHYT.

Ecnn Tekywass artrtectaums npoBOoAUTCA B OUCTaAHUMOHHOM dopmaTe, TO
obyvarowmncs [JOMmKEeH MMETb KOMMbKTEP W OOCTYN B CUCTEMY «OSIEKTPOHHbIN
yHuBepcuteT». Ecnu y obyyatouieroca oTcyTcTByeT Heobxogoumoe obopyanoBaHue wunuv
AO0CTyn B CUCTEMY, TO OH 06s13aH coobLWwmMTL NpenogaBaTtento 06 aTom 3a 2 paboumnx AHS.
Ha KOHTpOsibHYO paboTy B AUCTAHUMOHHOM peXnme OTBOAUTCS OrpaHnYeHne no BpeMeHu
90 MUHYT

Mpn Tekywem KOHTposie ypOBEHb OCBOEHUA Yy4ebHOM AUCUMNIMHBI U CTerneHb
ChOpMMPOBAHHOCTN KOMMETEHLUMM ONPEaEnATCAa OLEHKAMN «3a4TEHO» U «HE3a4TEHOY,
KOoTopble hOpMUPYIOTCH crieayroLwmm obpasom:

BbIMOSIHEHNE KOHTPOSIbHOM paboThl — NO 6anny 3a Kaxayk NpaBUSIbHO PELLEHHYHO
13 5 3agaHnn KOHTposibHoW paboTbl. NMpy nonyyeHun He meHee 3 HannoB BbiCTaBNAETCS
OLieHKa «3a4YTeHOoy;

HanucaHne pecdbepata Ha OAHY U3 MpPeanoXeHHbIX TeM( CM. HUXe) onpedenseTcs
OLIEHKaMW «3a4TEHO» U KHE3a4YTEHO», KOTOPblIE OPMUPYIOTCA Criegyowmm obpasom:

Tema pedepata COOTBETCTBYET COAEPXaHWIO, MNPUBOAATCA [JoKasaTenbCcTBa
TeopeM, fIemMMm, NpUMepbl, COOTBETCTBYHOLLME TEME pedhepaTa - OuUEeHKa «3a4TEHOY;

Tema peepaTta He COOTBETCTBYET COAEPXKaHUIO, HET MPUMEPOB MaTEMATUYECKNX
Mofenen, CoOOTBETCTBYIOLNX JAaHHON TEME - OLEeHKa «He3ayTeHO»

KoHTponbHas paboTa
BapuaHT 1

1. 3apava
Au= f(x)
ou
—| =X
ol o(x)

BapuaHTbl OTBETOB:
A) MNepBas kpaeBas 3agava (3agava Oupuxne); B) BTopas kpaeBas 3agadva (3agava
Henmana); C)TpeTbs kpaeBas 3agadva; D) HeT npaBuUNbHOroO OTBETA;

2. 3apaya AU = f(X)
=¢(x)

(2—lrjl+a(x)u(x)]w

BapuaHTbl OTBETOB:
A) MNepBas kpaeBas 3agava (3agada OQupuxne); B) Btopas kpaeBas 3agadva (3agava Henmana);
C)TpeTbs kpaeBas 3agaya; D) HeT npaBunbHoro oteeTa
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3. ®opmyna j(vAu —UAV)dx = j (va—u—ua—vjds

5 o\ onoon
BapuaHTbl OTBETOB:
A) Mepeasa popmyna NpuHa;  B) Bropas dopmyna NpuHa; C) TpeTbs dopmyna NpuHa;

D) HeT npaBuIbHOrO oTBETa

4. 3apaya AU = f(X)

ou
—+o(x)u(x)
on 5
aQ
BapVIaHTbI OTBEeTOB:
A) nMmeeT eqnHCTBEHHOE peLleHne; B) HE NMeeT eJUHCTBEHHOIO peLleHns; C) peweHne
3a4a4v onpeaenseTcsa ¢ TOMHOCTLIO 40 NPOU3BONLHON MOCTOAHHOW; D) HET NpaBUNBHOro OTBETA.

=p(X)

5. dyHaameHTanbHoe pelueHne ans ypasHenus Jlannaca (n=2, I = \/(X — Xo)2 +(y— yo)2 )

nMmeeT BunAa:
BapMaHTbl OTBeTOB.:
1 1 1 1
A)u(x,y,z)==; B) u(x,y,z)==; C) U(x,y,2)=2—; D) u(x,y,z)=In="?
r r r r

MpvBecTM JokasaTenbCTBO MPaBMIIbHOCTM BbiIOpaHHOro oTBeTa.

Tembl pedepaToB

1. O6beMHbIV noTeHuman.

2. NoTeHumMan NpocToro cnos

3. MNoTeHuyman ABOMHOro cros

4. dn3nyecknit CMbICN NOTEHLMANOB.

5. Teopema 0 HenpepbIBHOCTU U AnddepeHumnpyemocTn o06beMHOro noTeHyunana.

6. MoeepxHocTu JlanyHoBa. OnpegeneHme n TeEXHUYECKNE OLIEHKN.

7.MoTteHunan gsoviHoro cnos. CylecTBOBaHWE MPSAMOro 3Ha4YeHUMs Ha rpaHuue noTeHumana
JBOWHOro cros.

8. lMoTteHuuwan NPOCTOro Crno4. Teopema O HenpepbIBHOCTU NOTEHLIaa npocToro Crno4.

9.MpenenbHble  3HAYEeHUS HOPMaribHOW MNPOM3BOAHOW MOTEHUMana npocToro Ccrod B
OKPECTHOCTU rpaHnLbI.

10. NMpeobpasosaHue KenbeBuHa. CoxpaHeHne rapMOHMYHOCTM NpeobpasoBaHnemM KenbeuHa.

11. Sagava Oupuxne gns ypasHeHus Jlannaca BO BHELIHOCTM Lapa.

12. MapMoHu4eckas pyHKLMA Ha 6ECKOHEYHOCTMW.

20.2 NMpomexyToyHana aTrecTauus

MpomexyToyHass _aTtrectaumsi npegHasHavyeHa Ond onpegeneHus  YpoBHSA
OCBOEHUs Bcero obbema y4vebHOM pgucumnnuHbl. [MpomexyToyHaa aTtTectaums no
ancumnnuHe «[ononHUTENbHbIE rMaBbl TEOPUN FAPMOHUYECKUX (PYHKLMIAY» NPOBOAUTCS B
dopme 3ayeTa.

lMpomexyToyHaa aTTecTaumsa OcyLlecTBnsieTca B KoHUe 8 cemecTpa. PesynbTaTthl
Tekywen arrectauyumn oby4arolierocs no pelleHuto kadpeapbl MOryt ObiTb yyTEHbl Npu
npoBedeHUn MNPOMEXYTOYHOM aTTecTauuun. [lpu Hecornmacuwm CTydeHTa, emMy [JaeTcs
BO3MOXHOCTb MPONTU MPOMEXYTOYHYI0 aTtTecTtaumto (6e3 ydyeta ero TekyLmx atrectaummn)
Ha obLWmMX OCHOBaHUSX.

Mpn npoBeaeHnn 3a4eTa yYnTbIBAKOTCH pe3ynbTaTbl O4HON KOHTPOSIbHOW paboThl u
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noaroToBreHHbIM pedepaT Ha OAHY W3 MpeanoXeHHbIX TeM. [Ana nonyyeHus OLEeHKM
«3a4TeHo» B KOHLe 8 cemecTpa y obyyatoLlerocs JOIMKHbl UMETLCS OLIEHKWN: «3a4TEHO» Mo
KOHTPOSbHON paboTe M OueHKa - «3a4TeHO» No pedyeparty, v CTYAEHT AOSPKEH OTBETUTb
Ha cooTtBeTcTBytowme Bonpockl KM 1 gononHUTenbHbIM BONPOC NO nporpaMmme Kypca B
Xxo[e npoBefeHus 3a4eTa.

ﬂepequb BOMPOCOB K 3a4eTy:

Ne Bonpockl K NpoMeXyTo4HOW aTTecTaumm
(3aueT — 8 cemecTp)

01 | YpaBHeHus Jlannaca wu [lyaccoHa, 3ajaya O CTALUMOHAPHOM TEMIOBOM COCTOSHUM
0JIHOPOAHOrOo Tena.

02 "apMoHu4deckue oyHKUMK. onpeneneHne

03 lMepBas n BTOpast doopmynsl 'puHa.

04 TeopeMbl 0 rapMOHNYECKUX (PYHKLNAX.

05 MpeobpasoBaHne KenbBuHa.

06 Nemma 06 ycTpaHUmon 0co6eHHOCTU 1 TeopeMa O NOBEAEHUN raPMOHUYECKON DYHKLIMM
Ha OEeCKOHEYHOCTU.

07 dyHKkuma MpmHa, ceBoncTBa pyHKUMK [MpyuHa

08 | PeweHue 3agauv OQupuxne Ana ypaBHeHus Jlannaca B wape.

09 HepaBeHcTBO MapHaka

10 3apava ,Elmpmxne ana ypaBHEHUA Jlannaca Bo BHELIHOCTU Lapa.

11 PeweHwne 3agaun Oupuxne, ana ypaBHeHuUA NyaccoHa ¢ nomoLbo pyHKkumm IMpuHa.

12 PeweHwne 3agayn HelimaHa ansa ypasHeHus NyaccoHa ¢ NOMOLLbIO oYHKUMK ['puHa.

13 PeweHne TpeTben KpaeBoW 3adauv ANA ypaBHeHUsA [lyaccoHa C NOMOLLbIO OYHKLUM
puHa.

14 | O6beMHbI NOTEHUMAar, NoTeHUMarnbl NPOCTOro U ABONHOMO CIOS.

15 DU3NYECKUIN CMbICIT MOTEHLINAMOB.

16 Teopema 0 HenpepbIBHOCTY 1 AuddepeHuMpyeMocT 06bEMHOro noTeHumana.

17 MoBepxHocTn JlanyHoBa. OnpefeneHue.

18 MoTteHunan georHoro cnos. CyuiecTBoBaHMe NPSAMOro 3Ha4eHUs Ha rpaHuue noteHuynana
JBOWHOro Cnosi.

19 | MoTeHuman npocToro crnosi. Teopema 0 HeNPepbIBHOCTM NOTEHLMana NpocToro Crosi.

20 MpepenbHble 3HayYeHWA HOpManbHOW MPOU3BOAHOM MNOTeHuuana npocToro cnod B
OKPECTHOCTU rpaHnLbl.

Mpumep KUM (3auer)
KoHTponbHO-namepurtenbHbin matepman Ne_1

1. 3apava

Au = f (X)
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U, =0(%)
BapuaHTbl OTBETOB:

A) MNepBas kpaeBas 3agadva Ans ypaBHeHus NyaccoHa (3apaya Oupuxne);  B) Btopas kpaesas
3agava ang ypasHeHusa NyaccoHa (3agava Henmana); C)TpeTbs kpaeBad 3agadva ans
ypaBHeHus [lyaccoHa; D) HeT npaBurbHOro oteeta

2. dyHoameHTanbHoe pelleHne ons ypasHeHus Jlannaca (n=3,

F=\(X=%)2 + (Y= Yo)? +(2—2,)?)

nMeeT BUA

1
A)u(x, y,z):%; B) u(x,y,z):riz; C) u(x,y,z)=E; D) u(x,y,z):ln%?

3. MNokasatb, 4To ecnu yHkuMM U,V npuHagnexar C? (Q) N ct (6) , @ PYHKLNK AU n Av

nuterpupyemsl no Q To cnpaseanvea dopmyna

I(v@—ua—v)ds
on on

FpMHaI(v Au—UAV)dx =
Q &Q



