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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 onTumMaribHoe ynpaBJrieHue

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 0500-06 oT 25.05.23

8. YueOHbIn roa: 2026/2027 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 MeToAabl 06paboTkn, aHanusa
cbopa, aHanusupyert " “ccnenoBaHmus B obnacTtu
obpabotkn, MHOopMALWIO C avddepeHLManbHbIX YpaBHEHUN, YpaBHEHU B
ananusawn HEbIO COCTABNEHVA | 4 crhbix NPON3BOOHbIX n YpaBHEHUM
nuccrnenoBaHun B ageKksaTHON -
obnactu MaTemMaTu4eckomn MaTeMaTUEeCKON UK.
ypaBHEHUN B Moenun ndy4aemMmoro
YacTHbIX obbekTa YmeTb: cobuparts, obpabaTbiBaTh,
NPOU3BOAHBIX U aHanusmpoBaTb UK obobwaTte  pesynbTaThl
ypaBHEHWiA MK-1.2. MpumeHnsieT | uccnedosaHun B obnactv anddepeHumanbHbix
MaTeMaTn4eCcKomn Knaccuyeckme ypaBHEHW, ypaBHEHWI B YaCTHbIX NPOU3BOAHbIX
hur3nKm MeTObI N ypaBHEHMI MATEMATUYECKOW (DUIMKN.
VIccnenoBanma Bnagetb HaBblkaMW: Hay4Ho-
maTemaTu4ecknx uccnenoBaTenbCKON AesATeNbHOCTM B obnactu
mogenewn B 06nactv | nudpcepeHUmanbHbIX ypaBHEHUIA, YPaBHEHWI B
ypaBHEHU B YaCTHbIX NMPOM3BOAHbIX n ypaBHEHUN
YaCTHbIX MaTemaTU4ecKon unsnkm
NPOV3BOOHbIX U
ypaBHEHUN
MatemaTU4eCcKon
Ur3nKn
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MK-1.3. UcnonbayeT
MeToabl
nccrnegoBaHust
ypaBHEHUN B
YacCTHbIX
NPOU3BOAHBIX U
ypaBHEHUN
MaTemaTu4eckomn
PU3NKKM C Lienbo
aHanusa
KayeCTBEHHbIX
CBOWNCTB peLLeHuin
COCTaBMEHHbIX
MaTeMaTn4ecknx
Moaenen

12.06bem aucumniivHbl B 3a4eTHbIX eanHuuax/yacax — 2/ 72.

CDopma npome)KyTquoﬁ aTTecTauumn: 3avdeT

13. TpypoeMKocTb No Buaam y4yebHon paboTbl

TpynoemMKkocTb
Bupg y4ebHol paboTbl Bcero Mo cemecTpam
8 cemecTp
KoHTakTHas pabota 24 24
nekuunu 12 12
npaxkTuyeckune 12 12

B TOM 4mcne: nabopartopHsle - -

KypcoBas pabota - -

KOHMPOribHbIE pabomsi 1 1

CamoctosaTensHasa pabota 48 48
lMpomexxyToyHas aTTecTauus - -
Utoro: 72 72

13.1. CopepxaHue gUCUUNIIUHbI

n/n HanmeHoBaHue

CopepxaHue pasaena OUCUUNIUHLI

Peanusauua pasgena OucCUUNHLI

pasgena C NOMOLLbI0 OHNanH-kypca, OYMK *
ONCUMNNUHBI
1. Nlekuun
YpasHeHusa Jlannaca u [lyaccoHa, 3agaya o
CTaLMOHapHOM TENIOBOM COCTOSIHUM
oAHopogHoro Tena. NapmMoHuyeckue yHKUMW. | https://edu.vsu.ru/course/view.php?id=6076
OCHOBHblE lMepBasa n BTopas dopmynsl [puHa. Teopembl
11 KpaeBble 3agaym O rapMOHNYECKNX q:)yHKLWlﬂX.
' Ana ypaBHeHWs | MpeobpasosaHne KenbBuHa. CoxpaHeHue
Nannaca rapmMoHUYHOCTM NpeobpasoBaHMeM KenbBuHa.
Jlemma 06 ycTpaHumowm O0CcoOeHHOCTM U | https://edu.vsu.ru/course/view.php?id=6076
TeopemMa O TMOBEJEHUW  rapMOHMYECKOM
PYHKUMN Ha BECKOHEYHOCTN.
1.2 Peletve ®yHkuws [prHa, OPMYIbl NPEACTaBNEeHNs https://edu.vsu.ru/course/view.php?id=6076

3agayv dupuxne

pelueHust 3aaauv Oupvixne ans ypaBHeHust



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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Ons ypaBHeEHUs
Jlannaca B
wape.

Jlannaca ¢ nomoLubio opmynbl MpuHa.
CeorictBa dpyHKUMM ['prHa

dopmyna lNyaccoHa pelleHnsa BHYTPEeHHeN
3agaym OQupuxne onsa wapa. HepaBeHCTBO
["apHaka.
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MoTeHymnansl.
MosepxHoCTH
NanyHoBa

PeweHune 3agaun Oupuxne, 3agadn Hermana
N TpeTbel KpaeBOW 3agaun Ans ypaBHEHMS
[MyaccoHa ¢ nomoulbio pyHKUMKM [puHa.

O6beMHbIN NoTeHuMan, noTeHunansl MPoCToro
M [gBonHoro cnos. ®dusnyeckur cmbiCcn
noteHuuanoB. TeopeMa O HeEMNPEpPbLIBHOCTU U
anddepeHunpyemocTm 00bEMHOro
noteHunana

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

MosepxHocTn JlanyHoBa. OnpepeneHve u
TeXHMYeckue oueHkn. [loTeHuuan AOBOWHOro
cnosi. CylliectBoBaHMe NpsiMOro 3Ha4veHus Ha
rpaHvle noTeHumana gBOWHOro cros.

MoteHuman npoctoro cnosi. Teopema o
HenpepbIBHOCTM MOTEHUMana npocToro Ccrosi.
MpenenbHble 3HaYeHUs HOpMasibHOM
NMPOWM3BOAHONM MOTEHUMana npocToro criosi B
OKPECTHOCTYU rpaHuLibl.

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

2.M PaKTun4eckKkme 3aHATUA

3.1

OcHOBHbIe
KpaeBble 3ajaun
Ons ypaBHEHMUS

Jlannaca.

YpaBHeHusa Jlannaca u [lyaccoHa, 3agaya o
cTaLMOoHapHOM TEnnoBOM COCTOSIHUU
ogHopogHoro Tena. [locTaHoBKa rpaHUYHbIX
3agau. WHTerpansHoe npeacraeneHne
YyHKUMM € nomoLlbl  yHOAMEHTanbHOro
pelleHnsa ypasHeHus Jlannaca. Tpu cBowcTBa
rapMOHNYECKUX AOYHKLINA.

OcHoOBHble KpaeBble 3afaun Ons ypaBHEHUs
Jlannaca, TeopeMbl €AMHCTBEHHOCTU peLleHui
KpaeBbIx 3agad. NpeobpasoBaHne KenbBuHa.
CoxpaHeHue rapMOHUYHOCTHU
npeobpasoBaHnem KenbBuHa. Jlemma 006
ycTpaHumon ocobeHHOCTM Uu Teopema o
noBedeHUN TrapMOHUYECKON  OYHKUMW  Ha
GEeCKOHEYHOCTH.

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

3.2

PeweHnne
3agaym dupuxne
ONsl ypaBHEHUS!
Jlannaca B
wape.

®yHkumaA MpuHa. BHyTpeHHAS 3agaya OQupuxne
ansa wapa. CuMMeTpuU4HOCTb OyHKUMK ['puHa
BHYTpeHHen 3agayuv dupuxne.

3apava Aupuxne ons ypasHeHus Jlannaca Bo
BHeELWHOCTN wapa. [lpumepbl nocTpoeHus
YyHKUMA [pUHA METOOO0M OTPaKEHUN.

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

3.3

MNoTeHumnans.l.
NoBepxHoCTH
JlanyHoBa

OcHoBHas ¢opmMyna Teopuu rapMOHUYECKUX
dyHKUMN. PeweHune 3agadn Oupuxne, 3agayu
HenmaHa wn TpeTben KpaeBoW 3ajayun And
ypaBHeHunsa [lyaccoHa € MOMOLWbID YHKLMK
"puHa.

O6beMHbIN NnoTeHuMan, NnoTeHuuansl MPOCToro
1 gBorHoro cnod. O6beMHbI NoTeHunan ecTb
peLueHne ypaBHEHUS MyaccoHa

AV(xy) =—4mp(X;)

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

lMoBepxHOCTU JlanyHoBa. MoTeHuman
ABonHoro cnosi. CylwecTtBoBaHWe MpPsSIMOro
3HaYeHNs Ha rpaHuue noTeHumana ABOWHOro
cros.

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
https://edu.vsu.ru/course/view.php?id=6076
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MoTeHuman npocToro cros. Teopema o
HEMpPEepbLIBHOCTY MOTEHUMana rnpocToro Cros.
HopmanbHas  npousBogHas  noTeHumana

MPOCTOro crosi B criydasix X, €S n X, €S.
MpepenbHble 3HaueHust HOpMalbHOWA
MPOV3BOJHON MOTEHLMana MpocToro Crost B

OKPECTHOCTM rpaHuLbl.
KoHTponbHas paboTa.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA

Ne | HaumeHoBaHue TeMbI Buabl 3aHATWIA (KONTMYECTBO YacoB)
n/n | (pasgena) Jlekumm | Mpaktnyeckne | JNlabopatopHble | CamocTtosaTensHas | Bcero
OVCLUMMMNUHBI paboTta
1 OCHOBHbIE kpaeBble 4 4 16 24
3agaydv ang
ypaBHeHusa Jlannaca.
2 PelweHne 3apayn 4 4 16 24
Ovpuxne gns
ypaBHeHus Jlannaca B
wape.
3 MoTeHymnansl. 4 4 16 24
MoBepxHoCTH
JlanyHoBa
Wtoro: 12 12 48 72

14. MeToan4yeckue ykasaHmMAa Ans ody4aroLWmnxXcAa No OCBOEHUIO AUCLUMNIIUHDI
B npouecce npenogaBaHus OUCUMNAMHBLI UCMOMb3YOTCA TakMe Buabl y4yebHom

paboTbl, Kak neKkuunm Un MnpakTU4Yeckne 3aHATMS, a Takke pasfnuyHble BuAabl
CaMOCTOATENbHON paboThl 00y4aloLWNXCH, Ha KOTopyo oTBoAUTCS 48 Yacos.
CamocTtosiTenbHas  y4yebHas  OeATenbHOCTb  CTYOAEeHTOB MO AUCUUNIINHE

«[JononHUTEenbHbIE rNaBbl TEOPUM FAPMOHUYECKUX DYHKLMN» nNpeanonaraeT BbINONIHEHNE
cnegyrLwmnx sagaHui:

1) camocTodaTenbHoe wu3yvyeHne Yy4yebHbiXx MaTepuanoB no pasgenam 1-3 ¢
NCMNOJSIb30BAHNEM  OCHOBHOW W AOONOSHUTENBHOW  NuTepaTypbl, WHAOPMALMOHHO-
CMpPaBOYHbIX U MOUCKOBbLIX CUCTEM;

2) MOAFOTOBKY K TEKyWMM aTTecTauusaM: BbINOMIHEHME AOMAaLUHUX 3a4aHun,
noaroToBka K KOHTPOSibHOM paboTe, caMOCTOATENIbHOE OCBOEHWE NMOHATUWHOrO annaparta
Nno Kaxkaom Teme.

BbinonHeHMe gomawHux 3agaHvi HanpasfeHo Ha OTpaboTKy HaBbLIKOB MCMOSb30BaHUSA
CpeacTB M BO3MOXHOCTEM UM3yvyaeMbl  AucumMnnuHbl. [pu  BbIMNONHEHUW 3afaHus
Heobxoaumo NpUBECTU pa3BepHyTbIe NOACHEHUS BbIMOSIHEH WS 3agaHug,
npoaHanu3anpoBaTb NoflydeHHble pe3ynbTathl. [pn HeobxoaumocTn obyyatomecs MetoT
BO3MOXHOCTb 3a[aTb BONPOCHI NpenogaBaTento U paspeLLnTb BO3HUKLLINE TPYAHOCTMU

lMpakTuyeckne 3aHATUS peanuayrTcs B COOTBETCTBUM C pabodnm  y4yebHbiM
naaHoM Npu nocnegoBaTeNlbHOM U3yYeHUU ANCLUMMINHBI.

[Ona obecneyeHnss CUCTEMATMYECKOW W perynspHorM paboTbl MO  U3YYEHMUIO
ANCUNNANHBI U YCNELWHOro MPOXOXAEHUA TEKYLLUMX U MPOMEXYTOYHbIX aTTeCTaLMOHHbIX
UCMbITaHWUM CTYOEHTY peKOMeHayeTCs:

- BbINOSIHATbL BCe BUAblI paboT, NpeayCMOTPEHHbLIX paboymm yd4ebHbIM naHoM Mo
ANCUNNNUHe;

- nocewaTtb ayanTOpPHbIE 3aHATUS;

- coaTb TECTOBbIE 3a4aHUA (KOHTPOSbHYI0 paboTy) N0 U3YYEHHBIM TEeMaM.
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- BblbpaTb Bpemsa And paboTbl ¢ NuTepaTtypon no avcuunnuHe B Gubnuoteke wm
camMocCToATeNbHON paboTe B ayanTopun.

Kypc pasmeLleH B cucTteme «ONEKTPOHHbIN yHUBEPCUTET»(
https://edu.vsu.ru/course/view.php?id=6076 ), roe coaepxutca yd4ebHO-MeToandeckui
KOMMNMEKC, coAepXaluin BeCb IEKUMOHHbIM MaTepuan Kypca, a Takke Heobxogumble
peKOMEHOAUNN K BbINONTHEHMIO NPAKTUYECKNX 3aaHNN.

15. MNMepe4yeHb OCHOBHOM U AONONHUTENLHOW NnUTepaTypbl, PeCypCoOB WHTEpPHEeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLUNIIUHDbI

a) ocHOBHasi NuTeparypa:

Ne n/n NCcTOYHUK
Cabutos K.b. YpaBHeHusa matemaTtudeckon usukn / K.6. Cabutos. — M.: dnsmatnur,
1 2013. - 352 c. /I «YHuBepcuteTckas 6ubnmoteka online»: anekTpoHHO-6MbnnoTeyvHas
cuctema.. — URL: http://biblioclub.ru

0) gononHMTenbHasa nuTepaTtypa:

Ne n/n MCTOYHMK
Kapuesckuin M. M. YpaBHeHna matemaTumyeckon pusnku. [OonosHUTENbHbIE NaBbl:
1 YyebHoe nocobue / M. M. Kapuyesckun, M. ®. NMaesnosa. — 2-e usan, aon. — CI16. :
N3gaTtenbcTBO «J1aHb», 2021. — 276 C.

<URL:https://e.lanbook.com/reader/book/168915>

B) MHOPMALMOHHbBIE 3NTEKTPOHHO-00pa3oBaTEeNbHbIE PECYPCHI:

Ne n/n N cTOYHMK
1 OnEeKTPOHHbIN  KaTanor HayyHonm 6ubnmotekn BopoHeXCKoro rocygapCTBEHHOIO
yHusepcuteta. — (http: // www.lib.vsu.ru/)
htth://  mschool.kubsu.ru  —  6ubnuoteka  9NEKTPOHHbLIX  y4ebHbIX  nocobun.(
http://mschool.kubsu.ru/ms/1.htm)
3 htth:// school.msu.ru — MaTemMaTUY4ECKNIN KOHCYNbTAUNOHHBIN LEHTP
http://www.kuchp.ru — 3neKTPOHHbLIN canT Kadeapbl YpPaBHEHUWA B YaCTHbIX
4 NPOU3BOOHbIX N TEOPUW BEPOATHOCTEW, HA KOTOPOM pa3MeLLeHbl MeToauyeckue
n3gaHus
5 OneKTpoHHbIV Kypc (https://edu.vsu.ru/course/view.php?id=6076)
16. MepevyeHb Yy4eOHO-MeTOQUYECKOro obecnevyeHuss ANA CaMOCTOATENIbHOMU
paboTbl
Ne n/n NcTOYHMK
1 OneKTPOHHbIN Kypc: https://edu.vsu.ru/course/view.php?id=6076
http://www.kuchp.ru — 9neKkTpPOHHbIM CcauT Kadedpbl YpaBHEHMW B  YaCTHbIX
2 NPOM3BOAHBIX M TEOPUN BEPOATHOCTEM, HA KOTOPOM pasMeLleHbl MeToanyeckue
n3gaHns
3 MonoxeHne 06 opraHuMsauuMnm camocTosTenbHoW paboTbl  obydyawwmxca B
BopoHeXXckoM rocyaapCTBEHHOM YHUBEPCUTETE

17. UHdopMaUMOHHbIE TEeXHONOorMu, UcnosfibdyemMmble AnNs peanusauum y4vyeoOHomn
OUCUMNNUHBLI, BKNKO4YaA nporpaMmMHoe obecneyeHne U MHGpOPMALUOHHO-
crnpaBoOYHble CUCTEMbI (MPU HEO6XOANMMOCTH)

OucumnnuHa MOXeT peanu3oBbiBaTbCA C  NPUMEHEHMEM  ANCTAHLUMOHHbIX
obpasoBaTtenbHbIX TEXHOMNOMNKW, Hanpumep, Ha nnatopmMme «NEKTPOHHbIN YHUBEPCUTET
BI'Y»( https://edu.vsu.ru/course/view.php?id=6076)



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

18. MaTtepuanbHO-TeXHUYECKOe obecnevyeHue AucuunuHbl: CneumannanpoBaHHas
mebenb.

[na npoBeAeHNsA NEKUMOHHbBIX U NPaKTUYECKUX 3aHATUI UCNOSMb3YHTCH ayauTopuu,
COOTBETCTBYHOLLME OENCTBYIOLLMM CaHUTAPHO-TEXHUYECKUM HOpMaM U NPOTUBOMNOXKaPHbLIM
npasunam.

YyebHasa aygutopus: cneynanuanposaHHas mebenb

[na camocTtoaTenbHon paboTbl MCNONb3yeTCs KnacC C KOMMbIOTEPHOW TEXHUKOW,
OCHaLLEHHbI HeobXxoaMMbIM NporpamMHbiM obecnevyeHneM, SMNEKTPOHHBIMU YY4EOHbIMM
nocobmamm un 3akoHoAATENIbHO - MNPaBOBOWM W HOPMATUBHOW MOMCKOBOW CUCTEMOM,
UMELWNIN BbIXo B rnobanbHyto ceTb.

Mpn peanusauun AUCLMNIIMHBLI C UCNOMb30BaAHNEM AUCTAHUWMOHHOIO 0bpa3oBaHus
BO3MOXHbI JOMOSIHEHNSI MaTepuarnbHO-TEXHNYECKOro obecneyeHnsa ANCLMNIIMHLbI

19. PoHA OLleHOYHbIX CpeACcTB
19. OueHou4HbIe cpeacTBa AN NPoOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHON aTTecTauun

MopsiaoK OLEeHKM 0CBOEHMS obyYatowmmMmmncs y4ebHoro MaTepurana onpeaensieTcs
coaepkaHMeM crieayoLmx pasaenos ANCUUNINHDI:

HanmeHoBaHve UHamnkaTop(bl)
,.’,\;9,., pasfena AMCLMNINHbI KO“&';?;?H [OCTVKEHMS OueHovHble cpencTsa
(mopyns) 4 KoMneTeHummn
OcHOBHbIE KkpaeBble AK-1.1 MK-1.2 Pedpepar, koHTponbHasi paboTa,
1 3ajayv Ans ypaBHeHUs MK-1 Hia a7 | KMM(3auer)
MK-1.3
Jlannaca.
PeuwleHwne 3agaun MK-1 Pedepar, koHTponbHas paboTa,
5 Oupuxne gns MK-1.1, NK-1.2, | KWM(3auer)
ypaBHeHus Jlannaca B MK-1.3
wape.
3 MoTeHywnansol. MK-1 MK-1.1, NK-12, | Pedepart, koHTponbHasa paborta,
lMoBepxHocTu JlsnyHoBa MK-1.3 KMM(3aueT)
[NpomexyToyHada aTTectaums KM (3auet)
dopma KoHTpons - 3a4eT

19.2. OnucaHMe KpuUTEpuEeB U LWKalnbl OLEHUBAHUA KOMMNETEeHUun (pe3ynbTaToB
oby4yeHus1) Npu NPoMeXyToO4YHOU aTTecTauumn

Kputepum oueHnBaHusa kKomneTeHumm YpoBeHb LLkana oueHok
chopMUPOBAHHOCTH
KoMNeTeHuU MmN
OueHka «3a4TeHO» BbICTaBnseTca B crydvae: | basoBbin 3auteHo
aKTuBHas paboTta B xoae cemecTpa,
yOOBMNeTBOPUTENbHOE HanucaHue TEeCTOBbIX

3ag0aHun( KOHTpOrbHOWM paboTbl) M HanucaHue
pedepata NO OAHOM U3 BbIOPAHHbLIX TeM, Wn
npaBuUMNbHO W aprymMeHTMpPOBAHHOrO OTBeTa Ha
Bonpocbl KM, a Takke Ha [AOMNOMHUTENbHLIN
BONPOC Mo nporpamme Kypca

OueHKa «He3auTeHO» BbICTABNSAETCA CTYAEHTY, - He 3auyteHo
€CIN ero 3HaHWsi He yooBneTBopsieT
BbILLENPUBEAEHHBIM TPEOOBAHMSAM Ha OLEHKY
«3a4YTEHOY.




20 TunoBble OUEHOYHbLIE CpeAcTBa U MeTOoAMYECKUe MaTepuanbl, onpeaenstowme
npoueaypbl OLUeHUBaHUSA

20.1 TeKywWMN KOHTPOJSb yCNneBaemMocTu

Tekywiaa aTrectaums NPoOBOAUTCA B COOTBETCTBUM C [lONIOXEHMEM O Tekyllen
aTTectaumm oby4varowmxca no nporpamMmmam Bbicwero obpasoBaHust BopoHexckoro
rocyapCTBEHHOIo yHMBepcuTeTa.

TeKkyLmi KOHTpPONb NpeacTaBnseT cobon NpoBepKy yCcBOeHUst y4ebHoro maTtepmana
TEOpPEeTUYECKOro 1 NPaKTUYeCKoro xapakrepa, perynspHo OCyLEeCTBNAEMYIO Ha 3aHATUAX.

Llenb TekyLiero KoHTpons:

OnpepeneHne ypoBHS CHOPMUPOBAHHOCTM NPOeCCUOHANbHBIX KOMMNETEHLUMIA, 3HAHUA U
HaBbIKOB AEATENbHOCTM B 0611acTu 3HaHWI, n3naraemMbix B Kypce.

3agaum TekyLlero KOHTPors: NPOBECTUN OLEHNBaHMe

1. YPOBHSI OCBOEHUSI TEOPETUYECKMX W MPaKTUYECKUX MOHATUM, HAyYHbIX OCHOB
npodeccnoHanbHoOW AeAaTenbHOCTY;

2. CTeneHn roToBHOCTU OByyvaroLeroca NPUMEHSTb TeOpeTUYECKNE N NpakTu4eckne
3HaHUA N NPOdECCUOHaNbHO 3HAYMMYIO MHopMaLno, CHOPMUPOBAHHOCTN KOTHUTUBHbIX
YMEHUN.

3. NpMoBPETEHHBIX YMEHUI, NPOGECCMOHANBHO 3HAYMMbIX 4S5 NPOdEeCCMOHaNbHOM
AeATerIbHOCTN.

TekywnMn _KOHTpONb MpedHasHayeH And MpoBepkM Xoda M KayecTsa
dopMMpPOBaHNS  KOMMETEHUMN, CTUMYNMpOBaHUA YyyebHon paboTbl obyyaembix U
COBEPLUEHCTBOBAHUA METOOMKM OCBOEHUS HOBbIX 3HaHMW. Tekywas aTTtecrauus
npoBoaMTCA B (POPME BbIMNONIHEHUS KOHTPOSbHbIX 3afaHui (KOHTponbHOM paboTbl) U
HanMcaHua pedepaTta Ha OgHY U3 NPEeASIOKEHHbIX TEM.

B xope koHTponbHoW paboTtbl obyyarwuwemycsa Bblgaetcs KMM ¢ npaktudeckum
nepeyHeM wu3 MATU 3adaHWA U NpeanaraeTca pewnTb AaHHble 3agaHud. B xoge
BbIMOMIHEHUS 3aaHU MOXHO MNONb30BaTbCA MbOM nNuTepaTypon, OorpaHuyeHue no
BpeMeHU 45 MUHYT.

Ecnn Tekywas artrtectaums npoBOAUTCA B OUCTaHUMOHHOM dopmaTe, TO
obyvarowmncs [JOMmMKEeH MMETb KOMMbTEP W OOCTYyN B CUCTEMY «ONEKTPOHHbIN
yHuBepcuteT». Ecnun y obyvatouieroca oTcyTcTBYyeT Heobxogumoe obopyaoBaHve unm
AO0CTyn B CUCTEMY, TO OH 006513aH coobLWMTL NpenogaBaTtento 06 aTom 3a 2 pabounx AHS.
Ha KOHTpOsbHY0 paboTy B AUCTAHUMOHHOM peXnmMe OTBOAUTCS OrpaHnYeHne no BpeMeHu
90 MUHYT

Mpn Tekywem KOHTposie ypOBEeHb OCBOEHUA Yy4ebHOM AUCUUMNAUHBLI U CTeneHb
ChOpMMPOBAHHOCTN KOMMNETEHUMM OonpenendtTcs OLeHKaMN «3a4TeHO» U «He3a4vTeHO»,
KOoTopble (hOpMUPYIOTCH CrieayroLmm odpasom:

BbINOSIHEHNE KOHTPOSNbHOM paboTbl — NO Ganny 3a Kaxayl NpaBUSIbHO PELLEHHYIO
13 5 3agaHnn KOHTposibHoW paboTbl. Mpy NonyyYeHun He meHee 3 BansnoB BbICTaBMSETCA
OLIEHKA «3a4TEHOY;

HanucaHne pecdbepata Ha OA4HY U3 MPeanoXeHHbIX TeM( CM. HUXe) onpedenseTcs
OLIEHKaMW «3a4TEHO» U «KHE3a4YTEeHO», KOTOpble POPMUPYIOTCA cregyowmm obpasom:

Tema pedepata COOTBETCTBYET COAEpPXaHuio, NPUBOAATCA [JoKasaTerbCTBa
TeopeM, nemMmMm, NpuMepbl, COOTBETCTBYIOLLME TEME pedepaTa - OUeHKa «3ad4TeHoY;

Tema pedepaTta He COOTBETCTBYET COAEPXaHUIO, HET NMPUMEpPOB MaTeEMaTUYECKNX
MoAernen, COOTBETCTBYIOLLMX JAHHOW TEME - OLIEHKA «He3auyTeHO»

KoHTponbHas pabora
BapuaHT 1



1. 3apava
Au = f(X)
ou
- — X
ol o(x)

BapuaHTbl OTBETOB:
A) MNepBas kpaeBas 3agava (3agadva Oupuxne); B) BTopasa kpaesas 3agava (3agava
Herimana); C)TpeTbs kpaeBas 3agada; D) HeT npaBunNbHOro OTBETA;
2. 3agava Au = f(X)

(Z_lrJlJrG(X)U(X)LQ

BapuaHTbl OTBETOB:
A) MNepBasa kKpaeBas 3agava (3agadva Oupuxne); B) BTopas kpaesas 3agada (3agadya HenmaHa);
C)TpeTbsl KpaeBas 3agava; D) HeT npaBunNbHOro oTBeTa

=(x)

3. ®opmyna I(vAu—uAv)dx: I(va—u—ua—vjds

> oL onoon
BapuaHTbl OTBETOB:
A) MNepeasa dopmyna NpuHa;  B) Bropas dopmyna puHa; C) TpeTbst dopmyna [puHa;

D) HeT npaBunbHOro oTeBeTa

4. 3apava AU = f(X)

(Z—l;+a(x)u(x)]w

BapuaHTbl OTBETOB:
A) MeeT eanHCTBEHHOE pelleHne;  B) He MeeT eQUHCTBEHHOMO peLLeHNs; C) pelueHue
3agayu onpegensieTcs ¢ TOYHOCTbIO 40 NPOU3BOSIbHOM NOCTOSAHHOKW; D) HEeT NpaBMNbLHOrO OTBETA.

=p(x)

5. dyHaameHTanbHoe pelleHne ans ypasHeHus Jlannaca (n=2, I = \/(X —%)*+ (Y= Yo)?)

nmeeT Bua;
BapuaHTbl OTBETOB:
1
2

1
A)U(X!y1z):F; B) U(X,y,Z): r

an/IBeCTI/I 00oKa3aTesibCTBO MNMpaBUIIbHOCTU Bbl6paHHOFO oTBeTa.

; C) u(x,y,z):%; D) u(x,y,z):ln%?

Tembl pedepaToB

1. O6beMHbIV noTeHuman.

2. NoTeHuman NnpocToro crnos

3. MNoTeHuuan ABONMHOIoO crnos

4. dn3n4yeckni CMbICN NOTEHLMANOB.

5. Teopema 0 HenpepbIBHOCTU U AnddepeHumnpyemocTn o6beMHOro noteHyuana.

6. NoBepxHocTu JlanyHoBa. OnpegeneHne n TeXHMYECKNe OLEHKN.

7.MoteHuynan gsoviHoro cnos. CylecTBOBaHME MPSMOro 3Ha4YeHWs Ha rpaHuue noTeHumnana
OBOWHOro Cnosi.

8. NoTeHuman npoctoro cnosi. Teopema o0 HeNpepbIBHOCTM NOTEHLMana NpocToro crosi.

9.MNpenenbHble  3HaA4YeHUs HOpPManbHOM MNPOM3BOAHOM MOTEeHUMana npocToro cnos B
OKPECTHOCTU rpaHunLbl.

10. MNpeobpasoBaHne KenbBrHa. CoxpaHeHne rapMOHMYHOCTM npeobpasoBaHnem KenbBuHa.

11. 3apgava Oupwuxne gna ypaBHeHus Jlannaca BO BHELIHOCTM Liapa.

12. MapMoHMyeckas QPyHKUNA Ha 6ECKOHEYHOCTH.
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20.2 NMpomexyToyHaa aTrectauus

MpomexyTouyHasa _aTtTecTauus npegHasHavyeHa And onpedeneHns  ypoBHS
OCBOEHUs1 Bcero obbema y4vebHoM pgucumnnuHbl. [MpomexyToyHas aTtTectaums Mo
ancumnnuHe «[ononHUTENbHbIE MMaBbl TEOPUN TAPMOHUYECKUX (PYHKLMIAY» NPOBOAUTCS B
dopme 3ayeTa.

MpomexyTouHast aTTecTaums OCyLLeCcTBMAsieTca B KoHUe 8 cemecTpa. PesynbraThl
Tekywen arrectauyumn oby4varolieroca no pelleHuto Kkadeapbl MOryT ObiTb y4TEHbl npwm
npoBedeHnM MNPOMEXYTOYHOM aTTecTauun. [pu Hecornmacum cCTydeHTa, emMy [aeTcs
BO3MOXHOCTb MPONTU MPOMEXYTOUHYI0 aTtTecTtaumto (6e3 ydyeta ero Tekylwmx atrectaummn)
Ha obLWMX OCHOBaAHUSAX.

Mpn npoBeaeHn 3a4eTa yunTbIBAKOTCS pesynbTaTbhl O4HON KOHTPOSIbHOW paboTbl 1
noaroToBreHHbIN pedepaT Ha OAHY M3 MPEANOXEeHHbIX TeM. [ns nonyvyeHust OLEHKM
«3a4TeHO» B KOHLe 8 cemecTpa y obyyatoLerocs OMKHbI UMETLCS OLLEHKWN: «3a4TEHO» No
KOHTPOSIbHON paboTe M OLUEHKa - «3a4TeHo» No pedepaTty, U CTYAEHT JOIHKEH OTBETUTb
Ha cooTBeTcTBylowWwme Bonpockl KM 1 gononHuTenbHbIM BONPOC NO NporpaMme Kypca B
Xo[e NpoBedeHus 3a4eTa.

lMepeyeHb BONPOCOB K 3a4eTy:

Ne Bonpochkl K NpoMeXyTo4HOW aTTecTauum
(3ayeT — 8 cemecTp)

01 | YpaBHeHus Jlannaca w [lyaccoHa, 3apgaya O CTAUMOHAPHOM TEMSIOBOM COCTOSHWM
OJHOPO/HOro Tena.

02 "apmMoHuYeckune pyHKUUKU. onpegeneHve

03 MepBas n BTOpasa popmynbl [MpuHa.

04 TeopeMbl O rapMOHNYECKNX DYHKLMSIX.

05 MpeobpasoBaHne KenbBuHa.

06 JNNlemma 06 yctpaHumon ocobeHHOCTM 1 TeopemMa O NOBEAEHUN FAPMOHUYECKOW DYHKLN
Ha GECKOHEYHOCTH.

07 ®yHKumaA MNpuHa, ceorcTBa PyHKUMK ['puHa

08 PeweHne 3agaun OQupuxne ansa ypaBHeHus Jlannaca B wape.

09 HepaseHcTBO NapHaka

10 3apava [Qupuxne ons ypaesHeHus Jlannaca BO BHELWHOCTM Lwapa.

11 PeweHwne 3agayn Oupuxne, ana ypaBHeHUA NyaccoHa ¢ noMoLbio yHKUuK MpuHa.

12 PeweHwne 3agaun HerimaHa ons ypaesHeHus NyaccoHa ¢ noMoLbio doyHKUMK [puHa.

13 PeweHne TpeTben KpaeBOW 3adauv ONS ypaBHeHUsA [lyaccoHa C NOMOLLbLIO OYHKLUM
"puHa.

14 O6beMHbIN NoTeHUMan, NoTeHunansl NPOCToro U 4BONHOMO CrOS.

15 DU3NYECKUIN CMbICIT MOTEHLINAMOB.
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16 Teopema 0 HenpepbIBHOCTU U AnddepeHuMpyemMocT 06 beMHOro notTeHumana.

17 MoeepxHocTu JlanyHoBa. OnpeaenexHue.

18 MoTeHuman geonHoro cnos. CyLlecTBoBaHME NPSMOro 3Ha4YeHUs Ha rpaHuue noTeHunana
[JBOWHOro Cros.

19 MoTeHuman NPOCTOro Crio4. Teopema O HenpepbiIBHOCTU NnoTeHUmarna rnpocTtoro CrioA.

20 lMpenenbHble 3HaAYeHUs1 HopmaribHOM MPOM3BOAHOM MOTEHUMana npocToro cnos B
OKPECTHOCTU rpaHnLbl.

Mpumep KUM (3auer)

KoHTponbHo-uameputenbHbIi matepuan Ne_1

1. 3apava
Au = f(X)
ul., =0 (x)

BapuaHTbl OTBETOB:

A) MNepBas kpaeBas 3agadva Ans ypaBHeHus NyaccoHa (3apava Oupuxne);  B) Btopas kpaesas
3agava and ypaBHeHusa NyaccoHa (3agaya Henmana); C)TpeTbsi kpaeBad 3agadva ans
ypaBHeHus [lyaccoHa; D) HeT npaBunbHOro oTeeTa

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

F=\(X=%)2 + (Y= Yo)? +(2—2,)?)

nmeet BUA

1 1
A)u(x, y,z)=F; B) u(x,y, Z):r_2
3. MNokasaTb, 4To ecnu oyHKUMK U,V npuHagnexar C? (Q)ﬁC1 (6) ,a yrkuum AU n AV

1.
rl

; C) u(x,y,z)=2— D) u(x,y,z)=|n%?

nuterpupyemsl no Q To cnpasegnuea dopmyna

I(v@—ua—vjds
on on

FpMHaI(v Au—UuAv)dx =
Q &Q




