MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBegyowmmn kacegpomn

YPaBHEHUN B YACTHbIX MPON3BOAHbIX
N TEOPUN BEPOATHOCTEN

e ""'_:T-F__
Pﬁfr A.B. Nywko

01.07.2021
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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 peanusauuio aucumnnuibl: Kacdeopa ypaBHeHun B

YaCTHbLIX NPOU3BOAHbLIX U TEOPUN BepOﬂTHOCTEﬁ

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

7. PekomeHaoBaHa: Hay4yHo-meToAM4YECKMM COBETOM MaTeMaTuyeckoro dakynbTteTa
MpoTtokon Ne 0500-07 oT 29.06.2021

8. YuebHbIn roa; 2024/2025 CewmecTp: 8
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9. Llenu 1 3agaym y4e6HOM AUCLUNIIUHDI:

Llenn y4yebHOM OuCUMNAMHBIL: MCNONb30BaHME B MPOdEeCcCMOHanNbHON OeATenbHOCTH
3HaHMN wn3 obnactm y4ebHOM AMCUMNAUHBI  «[ONONHUTENbHbIE NaBbl  Teopun
rapMOHMYECKNX PYHKLNNY.

3apayum y4ebHON OUCUMUNNNHBI

- NpnobpeTeHne 3HaHU OCHOBHbIX METOAOB PeLUEeHUs 3agay MaTtemMaTUdeckon OU3MKW,
ONUCbIBaOLLMX CTaLMOHApPHbIE NPOLLECChbl MEXaHMYECKOW Npupoabl;

- MPUMEHEHME TEOPUN FaPMOHUYECKUX (PYHKUUW Npu pelueHnn 3agady mMatemMaTuyeckom
PU3MKN 1 UccnegoBaHUM YpaBHEHUIN C YACTHBIMU NPOU3BOAHbBIMU.

10. MecTo y4yebHOM aucumnnuHbl B cTpykTtype OOIl: 6nok (1), BapuatnBHasa 4acTb,
AncumnnvHa no Bbldopy.

[ns ee ycnewHoOro ocBOeHMs1 HEOOXOAMMbI 3HAHUSA U YMEHUs, npuobpeTeHHble B
pesynbTate oby4yeHus No NpewecTBYOWMM gucumnianHam: «MaTemaTtudecknin aHanmsy,
«PyHKUMOHANbHBLIN  aHanu3y, «[uddepeHumnanbHble YypaBHEHUS», «YpaBHEHUs C
YaCTHbIMU NPOM3BOAHbLIMMY, «MeTog Pypbey.

CtyoeHT pomkeH cBoboOHO BnageTb MaTeMaTUyeckum aHanua3om, Teopuen
dYHKLUMIA KOMMNIEKCHON NepeMeHHon, obnaaaTb NOSHbLIMU 3HAHUAMM Kypca OObIKHOBEHHbIX
anddepeHumanbHbIX YpaBHEHUIN, ypaBHEHUN B YaCTHbIX MPON3BOAHbLIX, 3HAHUAMU TEOPUN
nHTerpanoB Jlebera, NOCTPOeHUs pyHAAMEHTanbHbIX peleHnn anddepeHumanbHbIX
onepaTopoB.

3HaHne Teopun rapMOHNYECKNX (PYHKUUI NPU UCCNEAOBAHUN pPELUEHUIN YPaBHEHWUN
SNMMNTUYECKOro Tuna sABnseTcs 0a30BbIM MPU MOCTPOEHMM MaTeMaTUYecKux Moaenewn
PU3NYECKUX N MEXaHMYECKUX NPOLECCOB.

11. TlMnaHupyemble pe3ynbTaTbl O00y4YeHMs nNoO AucumniuHe/moaynio (3HaHuA,
YMEeHUsi, HaBblkM), COOTHECEHHble C nflaHupyeMbIiMU pe3yfibTaTaMu OCBOEHUA
obpas3oBaTenbHON NporpamMmbl (KOMNETEHUMAMM) U MUHOUKATOPaMU UX AOCTUXKEHUA:

Kog HassaHwne Koa(bl) WugukaTop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KOMMNETEHL MM
MK-1 CnocobHocTb MK-1.1. | MNK-1.1. BeibupaeT un | 3HaTb: OCHOBHble MeToAdbl 06paboTku, aHanusa
cbopa, aHanusmpyet " nccnenosaHus B obnactu
obpaborku, MHpopmaumio ¢ AnbbepeHLManbHbIX YPaBHEHNI, ypaBHEHUI B
aHannsan - HENblo COCTABNEHNA | o crhbix NPON3BOOHbIX n ypaBHEHUN
uccrnegoBaHun B ageKkBaTHON y
obnactu MaTeMaTn4eckomn MaTemMaTU4eckon QU3MKA.
ypaBHEHWI B Mogenu n3y4aemMmoro
YaCTHbIX obbekTa YmeThb: cobupartb, obpabaTbiBaTh,
NPOUN3BOLHbIX U aHanuampoBaTb M  obobwaTe  pesynbTaThl
YpaBHEHUN MK-1.2. MpumeHsieT | UCccrieaoBaHuin B obnactv amddepeHumarnbHbIX
MaTemMaTU4ecKom Knaccuueckme ypaBHEHU, ypaBHEHWUI B YaCTHbIX MPOU3BOAHBIX
ur3mnKu MeToab! 1 YypaBHEHU MaTeMaTNU4eCcKon pusnku.
ncenenosanma Brnapgetb HaBbIKaMW: Hay4HO-
MaTemaTu4ecknx vccrenoBaTenbCckol AesTenbHOCTM B obractu
mMoaenen B o6nactu | qudpdepeHLmanbHbIX YpaBHEHU, ypaBHEHW B
YpaBHEHU B YacTHbIX NPON3BOOHbIX n ypaBHEHUN
YaCTHbIX MaTeMaTU4eCcKon unkn
NPOU3BOAHBIX U
ypaBHeHui
MaTeMaTnU4ecKkom
PU3NKM
MK-1.3. UcnonbayeT
MeToabl
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nccnenoBaHus
YpaBHEHWUN B
YaCTHbIX
NPOU3BOAHBIX U
ypaBHEHUN
MaTeMaTn4eckomn
U13MKKN C Lienbio
aHanusa
Ka4yeCTBEHHbIX
CBOWNCTB peLLeHuin
COCTaBMEHHbIX
MaTemMaTU4eCKmX
mMozaeneu

12.06bem aucumnivHbl B 3a4eTHbIX eaguHulax/yacax — 2/ 72.

CDopma npome)KyTquoﬁ aTTecTauumn: 3adeT

13. TpypoeMKocTb No Buaam y4yebHon paboTbl

TpyaoemMKoCTb
Bua yuebHon paboTbl Bcero Mo cemecTtpam
8 cemecTp

KoHTakTHasa pabota 24 24
nekuunu 12 12
npakTudeckune 12 12
B TOM uncne: | nabopaTopHble - -
KypcoBasi paboTta - -
KOHMPOribHbIE pabomsi 1 1
CamoctosATensHas pabota 48 48
lMpomexyToyHasa aTtTecTaums - -

Utoro: 72 72

13.1. CopepxaHue gUCUUNIUHbI
n/n HavnmeHoBaHue CogepxaHve pasgena AUCUUNANHDI Peanusauwns pasgena aMcumniuHbl
pasgena C NOMOLLbI0 OHNanH-kypca, OYMK *
ONCUMNNUHBI
1. Nlekuun
YpaBHeHus Jlannaca u [lyaccoHa, 3agava o
CTaunoHapHOM TENII0BOM COCTOSIHUM
oAHopogHoro Tena. NapmMoHuyeckue yHKLUMW. | https://edu.vsu.ru/course/view.php?id=6076
OCHOBHblE MepBasa n BTopas dopmynsl puHa. Teopemsbl
11 KpaeBble 3agaym O rapMOHNYECKNX q:)yHKLWlﬂX.
' AnA ypaBHEHUA | MpeoGpasoBaHne KenbBuHa. CoxpaHeHwue
Nannaca rapmMoHUYHOCTM NpeobpasoBaHMeM KenbBuHa.
Jlemma 06 ycTpaHumoW OCOOEHHOCTM U | https://edu.vsu.ru/course/view.php?id=6076
TeopemMa O [MOBEOEHUM  rapMOHUYECKOW
yHKLMN Ha BECKOHEYHOCTH.
PeweHune ®dyHkuma MpuHa, hopmynbl NpeacTaBneHus
1.2 3afaqn impuxne | pewenus 3anaqn inpuxne Ans ypasHeHns https://edu.vsu.ru/course/view.php?id=6076
Ons ypasHeHuns | Jlannaca ¢ nomoLbto oopmynbl ['puHa.
Jlannaca B CeorictBa doyHKUMM [prHa



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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wape.

dopmyna NyaccoHa pelleHns BHYTPEHHEN
3agaun Oupuxne ans wapa. HepaseHcTBO
["apHaka.

13

MoTeHymnansl.
MoeepxHoCTH
NanyHoBa

PeweHune 3agaun Oupuxne, 3agadn Herimana
N TpeTbel KpaeBOW 3afaun Ans ypaBHEHMS
[MyaccoHa ¢ nomoubio pyHKUMKM ['prHa.

OO6beMHbIN NnoTeHuMan, NnoTeHuuansl MPOCToro
M [OBonHoro cnos. ®dusnyeckunn cmbicn
noteHuManoB. TeopemMa O HeNpepbIBHOCTM U
anddepeHunpyemocTm 00bEeMHOro
noteHunana

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

MosepxHocTn JlanyHoBa. OnpepeneHve u
TexHn4yeckue oueHkn. [lloTeHuwan ABOWHOro
cnos. CyllecTBoBaHMe NpsIMOro 3Ha4eHus Ha
rpaHuLEe noTeHumana ABONHOro Crnos.

MoteHuman npoctoro cnosi. Teopema o
HenpepbLIBHOCTX MOTeHLMana npocToro Cros.
MpenenbHble 3HaYeHUs HopMarbHOM
NMPOM3BOAHONM MOTEHUMana npocToro criosi B
OKPECTHOCTU rpaHuLibl.

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

2.M PaKTu4eckme 3aHATUA

3.1

OcHOBHbIe
KpaeBble 3agaun
ONs ypaBHEHMUS

Jlannaca.

YpaBHeHus Jlannaca u [lyaccoHa, 3agada o
CTauMoOHapHOM TENoBOM COCTOSIHWM
opgHopogHoro Tena. [lMocTaHoBKa rpaHU4YHbIX
3agav. WHTerpansHoe npeacraBneHne
yHKUMM € nomMouwpblo  PyHOAMEHTANbHOIO
pelleHnsa ypasHeHus Jlannaca. Tpu cBowcTBa
rapMOHNYECKUX AOYHKLINIA.

OcHOBHblE KpaeBble 3afjauun ONS ypaBHEHMUS
Nannaca, Teopembl €AMHCTBEHHOCTU peLleHun
KpaeBbIx 3agad. NMpeobpasoBaHne KenbBuHa.
CoxpaHeHue rapMOHUYHOCTYU
npeobpasoBaHnem KenbBuHa. Jlemma 06
yCTpaHumon 0cobeHHOCTM UK Teopema o
NnoBeJeHWN TapMOHMYECKOW  (PYHKUUM  Ha
6EeCKOHEYHOCTH.

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

3.2

PeweHne
3agayv dupuxne
ONsl ypaBHEHUS
Jlannaca B
wape.

®yHKumaA MpyuHa. BHyTpeHHAS 3agaya OQupuxne
ansa wapa. CnMmMeTpu4HOCTb PyHKUMK [puHa
BHYTpeHHen 3agayuv dupuxne.

3apava Aupuxne ons ypasHeHus Jlannaca Bo
BHELWHOCTN wapa. [lpMmepbl MNOCTPOEHMS
yHKUMIA pUHA METOOOM OTPaXKEHWUN.

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

3.3

MNoTeHumnans.l.
lMosepxHoCTU
JlanyHoBa

OcHoBHasa ¢opmMyna Teopuu rapMOHUYECKUX
dyHKUMN. PeweHune 3agadn Oupuxne, 3agayu
HenmaHa wn TpeTben KpaeBoW 3ajayun And
ypaBHeHusa [lyaccoHa € MOMOLbLID OYHKLMK
"puHa.

O6beMHbIN NoTeHuMarn, NnoTeHuuansl MPOCTOro
1 aBorHoro cnod. O6beMHbI NoTeHUnan ecTb
pelueHue ypaBHeHusi lMyaccona

AV(Xy) = —47p(X))

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

MNoBepxHoCTH JlanyHoBa. MNoTeHumnan
asoviHoro cnod. CylulecTtBoBaHUe nNPSAMOro
3Ha4YeHMsa Ha rpaHuue noTeHumana ABOWHOro
Crnos.

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

MoTeHuman npocToro cros. Teopema o
HEMpPEepbLIBHOCTY MOTEHUMana npocToro 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
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HopmanbHasi — npousBogHasi — noTeHuuana
MPOCTOro crosi B cnyyasx X, €S n X, €S.
MpepenbHble 3HaueHus HOpMaslbHOWA
MPOW3BOJHON MOTEHLMana MpocToro Crost B

OKPECTHOCTM rpaHuLbl.
KoHTponbHas paboTa.

13.2. Tembl (pasaenbl) AUCUUNIINHBbI U BUAbI 3aHATUNA

Ne | HaumeHoBaHWe TeMbI Buabl 3aHATWIA (KONTMYECTBO YacoB)
n/n | (pasgena) Jlekummn | Mpaktnyeckne | JlabopatopHble | CamocTosaTensHas | Bcero
ANCUUNNNHBI paborta
1 OCHOBHbIE KpaeBble 4 4 16 24
3agayv ang
ypaBHeHus Jlannaca.
2 PelneHne 3apaun 4 4 16 24

Ovpuxne gns
ypaBHeHus Jlannaca B

Lwape.
3 MoTeHuunansi. 4 4 16 24
MoBepxHoCTH
JlanyHoBa
UToro: 12 12 48 72

14. MeToan4yeckue ykaszaHusa Ans ody4yaroLmUXCcA No OCBOEHUIO AUCLUMNIIUHDbI

B npouecce npenogaBaHusi OUCUMNIIMHBLI UCMNOMbL3YOTCA TakMe Buabl y4ebHom
paboTbl, Kak JneKkuMm Wn nNpakTU4eckne 3aHATUS,, a Takke pasfnndHble Buabl
CaMOCTOATENbHON paboThl 0Oy4aoLNXCH, Ha KOTopyto oTBoAUTCS 48 yacos.

CamocTosaTenbHas y4yebHas  OeATenbHOCTb  CTYAEHTOB N0 AUCUMMINHE
«[JononHnTEenNbHbIE rMaBbl TEOPUN FAPMOHNYECKUX DYHKUMN» npeanonaraeT BbINONHEHNE
cnefyowmnx 3agaHunin:

1) camocTtoAaATenbHoe wu3yyeHne y4yebHbiXx MaTepuanoB no pasgenam 1-3 ¢
NUCMoNb30BaHMEM OCHOBHOW W [OMOMHUTENbHOM  NuTepaTtypbl, MHEGOPMALMOHHO-
CMpPaBOYHbIX Y MOUCKOBbLIX CUCTEM;

2) MOArOTOBKY K TeKylWwMM aTTecTauusaMm: BbINOMIHEHME [AOMAaLUHUX 3adaHun,
noaroToBka K KOHTPOSibHOM paboTe, CaMOCTOATENBHOE OCBOEHME MOHATUNHOIO annapara
Nno Kaxxaom Teme.

BbinonHeHMe gomawHuxX 3agaHvi HanpasfeHO Ha OTpPaboTKy HaBbLIKOB MCMOSb30BaHUSA
CpeacTB M BO3MOXHOCTEM M3y4yaeMbli  AuUCUMNNUHBLL.  [Mpu  BbINOAHEHUW 3afaHus
Heob6xoaMmo npuBeCTU pasBepHyTble NOSICHEHUS BbINOSTHEHUNS 3agaHus,
npoaHanu3npoBaTb NOoMyYeHHble pe3ynbTaTthl. [pn HeobxogumocTn oby4varowmecsa umetoT
BO3MOXHOCTb 3a[aTb BONPOCHI NpenogaBaTento U paspeLLnTb BO3HUKLLINE TPYAHOCTHU

lMpakTnyeckne 3aHATUS peanuayroTca B COOTBETCTBUM C pabounmm  yy4ebHbIM
nfaHoM Npu nocnegoBaTenlbHOM U3yYeHUU ANCLUMNINHBGI.

[Ona obecneyeHnss CUCTEMATMYECKOW W pPEerynsapHorM paboTbl MO  U3YYEHMIO
ANCUMNNANHBI U YCNELWHOro MPOXOXAEHUA TEKYLUMX U MPOMEXYTOYHbIX aTTeCTaLMOHHbIX
NcnbITaHWUM CTYOEHTY PEKOMEHOYETCS:

- BbINOSIHATbL BCe BUAblI paboT, NpeayCMOTPEHHbIX paboymMm y4ebHbIM nraHoM no
ANCUNNNNHE;

- nocewaTtb ayanTOpPHbIE 3aHATUS;

- coaTb TECTOBbIE 3a4aHUA (KOHTPOSbHYI0 paboTy) N0 U3YYEHHBIM TEeMaM.

- BblbpaTb Bpemda and paboTbl ¢ nuTepatypon No gucuunnmHe B 6mubnuoTteke u
camocToATenbHOM paboTte B aygutopumn.
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Kypc pa3meLleH B cucrteme «OJIEKTPOHHbIN yHUBepCcUTEeT»(
https://edu.vsu.ru/course/view.php?id=6076 ), roe coaepxutca yd4ebHO-MeToandecKui
KOMMNEKC, coAepXaluin BeCb IEKUMOHHbIM MaTepuan Kypca, a Takke Heobxogumble
pekoMeHAaumMmn K BbINOSTHEHUIO MPAKTUYECKNX 3a4aHNN.

15. MNMepe4yeHb OCHOBHOM U AOMOSIHUTENIbLHOW NUTepaTypbl, PeCypCcoB WMHTEpHeT,
Heo6XxoAUMbIX ANA OCBOEHUA AUCLIMNIIUHDbI

a) ocHOBHasi NuTepartypa:

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

0) gononHMTenbHasa nuTepaTtypa:

Ne n/n MCTOYHMK
Kapuesckuin M. M. YpaBHeHna matemaTumyeckon pusnku. [onosHUTENbHbIE NaBbl:
1 YuebHoe nocobue / M. M. Kapuyesckur, M. ®. Naenosa. — 2-e usan, agon. — CI16. :
N3gaTtenbcTBO «J1aHb», 2021. — 276 C.

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

B) MHOPMALMOHHbBIE 3NTEKTPOHHO-00pa3oBaTENbHbIE PECYPCHI:

Ne n/n N cTOYHMK
1 OnEeKTPOHHbIN  KaTanor HayyHonm 6ubnmotekn BOpPOHEXKCKOro rocygapCTBEHHOIO
yHusepcuteta. — (http: // www.lib.vsu.ru/)
5 htth://  mschool.kubsu.ru -  6ubnuMoTeka  ANEKTPOHHbLIX  y4ebHbIX  NOCOBMNA.(
http://mschool.kubsu.ru/ms/1.htm)
3 htth:// school.msu.ru — MaTemMaTUY4ECKNIN KOHCYNbTAUNOHHBIN LEHTP
http://www.kuchp.ru — 9neKTPOHHbLIN canT Kadeapbl YpPaBHEHUWA B YaCTHbIX
4 NPOU3BOOHbIX N TEOPUW BEPOATHOCTEW, HA KOTOPOM pa3MeLLeHbl MeToanyeckue
n3gaHus
5 OneKTpoHHbIv Kypc (https://edu.vsu.ru/course/view.php?id=6076)
16. MepevyeHb Yy4eOHO-MeTOQMYECKOro obGecnevyeHuss AONA CaMOCTOATENIbHOMU
paboThbl
Ne n/n NcTOYHKK
1 OneKTPOoHHbIN 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 pasMeLLEeHbl MeToanYeckue
n3gaHns
3 MonoxeHne 06 opraHuMsaumMm camocTosTenbHoW  paboTbl  obydvarwmxca B
BopoHeXckoM rocyaapCTBEHHOM YHUBEPCUTETE

17. WUHdopMaLMOHHbIE TEeXHONOorMu, UcnosfibdyemMmble AnNs peanusauum y4vyeobHom
OUCUMNNUHBLI, BKNKO4YaA nporpaMmmMHoe obecneyeHne U MHGpOPMALUOHHO-
cnpaBoOYHble cUCTEeMbI (Mpu Heo6xoaNMMOoCTH)

OucumnnuHa MOXeT peanu3oBbiBaTbCA C  NPUMEHEHUEM  ANCTAHLUMOHHbIX
obpasoBaTtenbHbIX TEXHOMNOMMKW, Hanpumep, Ha nnatopmMme «ANEKTPOHHbIN 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
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18. MaTtepuanbHoO-TeEXHUYECKOe obecneyeHue AucuunuHbl: CneynanmampoBaHHas
mebenb.

[nsa npoBeaeHNa NEKUMOHHbIX U NPAKTUYECKUX 3aHATUIA UCNOMb3YHTCS ayauTopuMm,
COOTBETCTBYHOLUME AENCTBYIOLLUM CaHUTAPHO-TEXHUYECKMM HOPMaM M MPOTUBONOXKAPHbLIM
npaesunam.

YyebHas aygutopusa: cneumanuanpoBaHHas mebernb

[na camocTtoaTenbHon paboTbl MCMOMb3YETCs KNacC C KOMMbIOTEPHON TEXHWUKOMW,
OCHAaLLEHHbI HEOOXOAMMbIM MPOrpamMMHbIM 0becrneyvyeHnem, IMEeKTPOHHBIMU y4eOHbIMU
nocobusMm u 3akoHoAAaTeNbHO - MNPaBOBOM WM HOPMATUBHOM MOMCKOBOM CUCTEMOW,
NMEILLMI BbIXOA B rnobanbHyo ceTb.

Mpn peanu3auun AUCLMNIMHBLI C UCNOSb30BAHNEM AUCTAHLMOHHOIO obpasoBaHus
BO3MOXHbI AOMOSMIHEHNSI MaTepuarnbHO-TEXHNUYECKOro obecneyeHnsa aANCLMNIINHbI

19. ®oHA OLEHOYHbIX CpeacTB
19. OueHou4HbIe cpeacTBa ANsl NPOBeAEHUA TEKYLEeNn U NPOMEXYTOYHOM aTTecTalum

Mopsiaok oLeHKM ocBoeHMs obyyarowmmmncs y4ebHoro MaTepuana onpeaensieTcs
coAepXXaHNeM crieQyroLmMx pasaenos ANCUUNIUHDIL

HaunmeHoBaHve WHpmnkaTtop(bl)
,-Il\},%, pasgena aucumninHbl KO“&';?;)eH AOCTMXEHUA OueHouHble cpencTea
(mogyns) 5 KOMMOeTeHUmn
OcHoBHbIe kpaeBble AK-1.1. MK-1.2 Pecpepar, koHTponbHas paboTa,
1 3apauv 4ns ypaBHeHUs MnK-1 Hia a0 | KMM(3aver)
MK-1.3
INannaca.
PeweHwne 3agaun MK-1 Pedepar, koHTponbHaga paboTa,
5 Hvipuxne ons MK-1.1, NK-1.2, | KMM(3auer)
ypaBHeHus Jlannaca B MK-1.3
wape.
3 MNoTeHumnansl. MK-1 MK-1.1, NK-12, | Pedepart, koHTponbHasa paboTa,
MoBepxHocTu JlsinyHoBa MK-1.3 KMM(3aueT)
MpomexyTouyHasi aTTecTauus KM (3aueT)
dopma KoHTpons - 3ayeT

19.2. OnucaHune KpuTepueB U LWKarbl OLEHUBaAHUA KOMMETEHUUMW (pe3ynbTaToB
oby4yeHus) Npu NPOoMeXyTOYHOM aTTecTauumn

Kputepumn oueHnBaHNA KOMNETEHU NI YpoBeHb LLikana oueHok
chopMUPOBaHHOCTH
KoMneTeHummn
OueHka «3ayTeHO» BbICTaBnaeTcs B cnydyae: | ba3oBbin 3auTeHo
aKTMBHas paboTa B xooe cemecTpa,
yOOBNEeTBOPUTENBHOE HanucaHue TECTOBbIX

3agaHun( KOHTpOnbHOM paboTbl) M  HanucaHue
pedepaTta NoO OAHOM W3 BbIOPAHHbLIX TEM, WN
npaBuUbHO W apryMeHTMPOBAHHOIO OTBETa Ha
Bonpocbl KM, a Takke Ha [OOnOnHUTENbHLIN
BOMNPOC Mo nporpamme Kypca

OueHKa «He3a4TeHO» BbICTaBNSAETCS CTYAEHTY, - He 3a4teHo
€CInn ero 3HaHusa He yooBneTBopsaeT
BblLLENpUBEAEHHbIM TPEOGOBAHNAM Ha OLEHKY
«3a4YTEHOY.
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20 TunoBble OUEHOYHbLIE cpeAcTBa U MeTOAMYECKUe MaTepuanbl, onpeaensiowme
npoueaypbl OLueHUBaHUsA

20.1 TeKywWMN KOHTPOSb yCNeBaeMocTu

Tekywiaa aTrectaums NPoOBOAUTCA B COOTBETCTBUM C [lONIOXEHMEM O TekyLuen
aTTectaumm oby4yarowmxca no nporpaMmMam Bbiclero obpasoBaHust BopoHexckoro
rocyapCTBEHHOIo yHMBepcuTeTa.

TeKyLmi KOHTpPONb NpeacTaBnseT cobon NpoBepKy ycBOeHUst y4ebHoro maTtepmana
TEOopPEeTUYEeCKOro 1 NPaKTUYeCKoro xapakrepa, perynspHo OCyLEeCTBNAEMYIO Ha 3aHATUAX.

Llenb TekyLiero KOHTpons:

OnpepeneHne ypoBHs CHOPMUPOBAHHOCTM NPOdECCUOHANBHBLIX KOMNETEHLUMA, 3HAHUI U
HaBbIKOB AEATENbHOCTM B 0611acTu 3HaHWI, n3naraemMbix B Kypce.

3agaum TekyLlero KOHTpors: NPOBECTUN OUEeHNBaHne

1. YPOBHSI OCBOEHUS TEOPETUYECKMX W MPaAKTUYECKUX MOHATUM, HaYYHbIX OCHOB
npodeccnoHanbHoOW AeAaTenNbHOCTY;

2. CTENEeHN roTOBHOCTM OByyaroLeroca NpUMEHsITb TeopeTUuYecKkne N npakTnieckne
3HaHUA N NPOdECCUOHANbHO 3HAYMMYIO MHOopMaLnIo, CHOPMUPOBAHHOCTN KOTHUTUBHbIX
YMEHUN.

3. NpMobBpeETEHHBIX YMEHUIN, NPOGECCMOHANBbHO 3HAYUMbIX OS5 NPodecCnoHanbHON
AeATerlbHOCTN.

TekyWwnMn _KOHTpONb MpedHasHayeH And MpoBepkM Xxoda M KayecTsa
dopMMpOBaHNS  KOMMETEHUMN, CTUMYNMpOBaHUA YyyebHon paboTbl obyyaembix U
COBEPLUEHCTBOBAHUA METOOMKM OCBOEHUS HOBbIX 3HaHMW. Tekywas aTTtecrauus
npoBoaMTCA B (POPME BbIMNONIHEHUS KOHTPOSbHbIX 3afaHui (KOHTporbHOM paboTbl) U
HanMcaHna pedepaTta Ha OOHY U3 NPEeSSIOKEHHbIX TEM.

B xope koHTponbHoW paboTbl obyyawuwemycsa Bblgaetcs KUM ¢ npakTtudeckum
nepeyHeM wu3 MATU 3adaHWA U NpeanaraeTca pewnTb AaHHble 3agaHud. B xoge
BbIMOSMIHEHUS 3aJaHW MOXHO MNOMb30BaTbCA MbON nNUTepaTypon, OorpaHuyeHue no
BpemMeHU 45 MUHYT.

Ecnn Tekywas artrtectaums npoBOAUTCA B AUCTaHUMOHHOM dopmaTe, TO
obyvalowmncss [OMKEeH MMETb KOMMbTEP W OOCTYN B CUCTEMY «ONEKTPOHHbIN
yHuBepcuteT». Ecnun y obyvatoweroca otcyTcTByeT Heobxogumoe obopyaoBaHue wunuv
AOCTyn B CUCTEMY, TO OH 006513aH coobLWwmTb npenogaBsaTtento 06 aTom 3a 2 paboumx gHs.
Ha KOHTpOsbHYO paboTy B AUCTAHUWMOHHOM peXnmMe OTBOAUTCS OrpaHnYeHne no BpeMeHu
90 MUHYT

Mpn Tekywem KOHTposie ypOBEeHb OCBOEHUA Yy4ebHOM AUCUUMNAUHBLI U CTeneHb
ChOPMUPOBAHHOCTM KOMMETEHLMMN ONpPeaensalTCa OLeHKaMM «3a4TEeHO» U «HEe3a4uTeHoY,
KOoTopble hOpMUPYIOTCH CrieayroLwmm odpasom:

BbINOSIHEHNE KOHTPOSNbHOM paboTbl — N0 HGanny 3a Kaxayl NpaBUSIbHO PELLEHHYIO
13 5 3agaHnn KOHTposibHoW paboTbl. Mpy NonyyYyeHun He meHee 3 BansnoB BbICTaBMSETCA
OLIEHKA «3a4TEHOY;

HanucaHne pecdbepata Ha OA4HY U3 MPeasIOXKEHHbIX TeM( CM. HUXE) onpeaenseTcs
OLEHKaMM «3a4TEHO» U «HE3a4YTEHO», KOTOpble (POPMUPYIOTCH creayowmm obpasom:

Tema pedepata COOTBETCTBYET COAepXaHwuio, NPUBOAATCA [JoKasaTerbCTBa
TeopeM, nemMmMm, NpuMepbl, COOTBETCTBYIOLLME TEME pedbepaTa - OUeHKa «3ad4TeHOY;

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

KoHTponbHasa paboTa
BapuaHT 1

1. 3apgava



Au= f(x)
ou
- — X
ol o(x)
BapuaHTbl OTBETOB:
A) MNepas kKpaeBas 3agava (3agadva Aupuxne); B) BTopas kpaesas 3agada (3agada
Herimana); C)TpeTbs kpaeBas 3agada; D) HeT npaBunNbHOro OTBETA;

2. 3apgava AU = f(X)

(%+a(x)u(x)jw

BapuaHTbl OTBETOB:
A) MNepBas KpaeBas 3agava (3agava Aupuxne); B) BTopas kpaeBas 3agada (3agada HenmaHa);
C)TpeTba kpaeBas 3agada; D) HeT npaBunbHOro oTeBeTa

=p(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 npaBuIbHOrO oTBETa

4. 3agava AU = f(X)

(Z_lrJlJrG(X)U(X)LQ

BapMaHTbl OTBETOB:
A) nMmeeT eqnHCTBEHHOE peLleHne; B) HEe nveeT eJUHCTBEHHOIoO peLleHna; C) peweHne
3aavdn onpenendetcd ¢ TO4YHOCTbO A0 I'IpOI/I3BOJ'IbHOI7I NOCTOSAHHOW; D) HET NpaBUJ1IbHOIo OTBeTAa.

=(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

MpvBecTn JokasaTenbCTBO MPaBMIIbHOCTM BbiIGpaHHOro oTBeTa.

Tembl pedepaToB

1. O6BbEeMHbIV NoTeHuMarn.

2. lNoTeHuman npocToro cros

3. MNMoTeHuman ABOWMHOro cros

4. dU3NYECKNN CMbICST MOTEHLIMAMNOoB.

5. Teopema 0 HenpepbIBHOCTU U AnddepeHumnpyemMocTn o6beMHOro noteHuyuana.

6. MoeepxHocTu JlanyHoBa. OnpegeneHme n TEXHUYECKNE OLIEHKN.

7.MoteHunan goviHoro cnos. CylecTBOBaHWE MPSAMOro 3Ha4YeHUMs Ha rpaHuue noTeHumana
JBOWHOro cros.

8. MNoTeHuman npoctoro cnosi. Teopema o0 HeNpepbIBHOCTM NOTEHLMaNna NpocToro Cros.

9.MNpeneneHble  3Ha4YeHUss HOpPManbHOW MNPOM3BOAHOMW MOTeHUMana npocToro cnos B
OKPECTHOCTU rpaHunLbl.

10. MNpeobpasoBaHre KenbBrHa. CoxpaHeHue rapMoOHMYHOCTU npeobpasoBaHnem KenbBuHa.

11. 3agava Oupwuxne ona ypasHeHus Jlannaca BO BHELWHOCTUM LIapa.

12. NapmoHuyeckas yHKUMS Ha BECKOHEYHOCTH.
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20.2 NMpomexyToyHana aTrecTauums

MpomexyToyHas atrectaumsi npeaHasHavyeHa [ONd  onpegeneHus  YpoBHSA
OCBOEHUA Bcero obbema y4vyebHOM gucumnnuHbl. [MpomexyToyHaa aTtTectauus no
ancumnnuHe «ononHuUTenNbHbIE rNaBbl TEOPUN FAPMOHUYECKMX DYHKLUIN» MPOBOAUTCS B
dopme 3ayeTa.

[MpomexyToyHaa aTTecTaumsa ocyLlecTBnseTca B KoHUe 8 cemecTpa. PesynbTaTthl
Tekylen atrectauum oby4arollerocs no pelleHno kadpeapbl MOryT OblTb y4TeHbl npwu
npoBegeHUn NPOMEXYTOYHOW aTtTecTaumn. [lpu Hecornmacuu CcTydeHTa, emy pfaetcs
BO3MOXXHOCTb MPONTN MPOMEXYTOYHYIO aTTectauunio (6es yyeTa ero TeKywmux atrecraummn)
Ha 06LLMX OCHOBAHUSIX.

Mpn npoBeaeHUN 3aveTa yumThiBaKOTCA pe3ynbTaTbl OAHON KOHTPONbHOW paboTbl 1
noaroToBneHHbIM pedepaT Ha OAHY W3 MpeanoXeHHbIX TeM. [Nna nonyyYyeHus OLEHKM
«3a4TeHo» B KOHLe 8 cemecTpa y obyyatoLlerocs OMMKHbl UMETLCS OLIEHKWN: «3a4TEeHO» Mo
KOHTPOSbHON paboTe M OUEHKa - «3a4TeHO» No pedeparty, Unu CTYAEHT AOSPKEH OTBETUTb
Ha cooTtBeTcTByowme Bonpocbl KMM 1 gononHUTenNbHbLIM BONPOC NO nporpaMmme Kypca B
Xxofe npoBefeHns 3adveTa.

ﬂepequb BOMPOCOB K 3a4eTy:

Ne Bonpockl kK NPOMEXYTOYHOM aTTecTaumnm
(3aueT — 8 cemecTp)

01 YpaBHeHus Jlannaca wu [lyaccoHa, 3agadya O CTauuoHapHOM TEMNIOBOM COCTOSHUM
04HOPOAHOrO Tena.

02 | FapmoHuyeckve dyHKkumW. onpeaenexne

03 MepBas n BTOpast dopmynsl 'puHa.

04 TeopeMbl 0 rapMOHNYECKUX (PYHKLNAX.

05 MpeobpasoBaHne KenbBuHa.

06 Jlemma 06 ycTpaHMmon ocoBeHHOCTU N Teopema O NOBEAEHUN FAPMOHNYECKON OYHKLUK
Ha 6ECKOHEYHOCTMW.

07 ®dyHKuna NpuHa, ceoncTBa PyHKUMK [prHa

08 PeweHne 3agayn OQupuxne ansa ypaBHeHus Jlannaca B wape.

09 HepaseHcTBO NapHaka

10 | 3apgaya OQupvxne ans ypaBHeHus Jlannaca BO BHELUHOCTM Liapa.

11 PeweHwne 3agaun Oupuxne, ansa ypaBHeHus NyaccoHa ¢ nomoLbio pyHKumm IMpuHa.

12 PeweHwne 3agayn HelimaHa ans ypasHeHus lNyaccoHa ¢ NOMOLLbIO oyHKUMK ['puHa.

13 PeweHne TpeTben KpaeBOW 3adauv ONS ypaBHeHUA [lyaccoHa C NOMOLLbIO OYHKLUM
MpuHa.

14 | O6beMHbI NOTEeHUMan, NoTeHUManbl NPOCTOro 1 ABOWHOMO Cros.

15 dU3NYECKUA CMbICIT MOTEHLIMaNoB.

16 | Teopema o HenpepbIBHOCTM U AnddepeHLMpyeMocT 06bEMHOro NnoTeHumana.
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17 MoeepxHocTu JlanyHoBa. OnpeaenexHue.

18 MoTeHuman geonHoro cnos. CyLlecTBoBaHME NPSMOro 3Ha4YeHUs Ha rpaHuue noTeHuunana
JBOWHOro crios.

19 MoTeHuman npocToro cnosi. Teopema o HENPEPLIBHOCTM NOTEHLMana NpocToro cros.

20 I'Ipe/:l,eanble 3Ha4YeHnA Hopmaanoﬁ I'IpOI/13BOD,HOI7I noTeHumana npocTtoro Ccriod B
OKPECTHOCTU rpaHnubl.

Mpumep KUM (3auer)

KoHTponbHO-namepurtenbHbin matepman Ne_1

1. 3apava
Au = f(X)
U, =o(x)

BapuaHTbl OTBETOB:

A) MNepBas KpaeBas 3agada onsi ypaBHeHus NyaccoHa (3agava Oupuxne); B) BTopas kpaeBas
3agadva anga ypasHeHusa lNyaccoHa (3agaya Henmana); C)TpeTbs kpaeBad 3agava ans
ypaBHeHusi [lyaccoHa; D) HeT npaBunbHOro oTeeTa

2. dyHoameHTanbHoe pelleHue ans ypasHeHus Jlannaca (n=3,

F=\(X=%)2 + (Y= Yo)? +(2—2,)?)

nMmeetT B

1 1
r r
3. Mokasark, 4To ecrm dyHkumn U,V npunagnexat C2(Q)NC* ((3) , a dyHkumm AU n AV

D) u(x,y,z)=|n1?
r

AU(X,Y.2) = 1r ;

; C)utxy.z)=—

nuterpupyemsl no Q To cnpasegnvea dopmyna

ou oV
MpouHa (vAu—uAv)dx: (v——u—jds
(J; 6-L on on




