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B1.B.05 BonHoBoOe ypaBHeHUe Ha rpacpe

1. Koa n HaumeHoBaHMe HanpaBeHusi NoAroToBKM/cneLnanbLHOCTU:

01.05.01 ®dyHaoameHTanbHble MaTeMaTka 1 MexaHuka

2. Mpodunb noarotoBku/cneumanusauuna: CoBpemMeHHble MeToabl Teopun (PYHKLUN B MaTe-
MaTuKe N MexaHuke

3. KBanudwmkauusa (cteneHb) BbinyckHMKa: MatemaTtuk. Mexanuk. lNpenogaBaTensb

4. dopma oby4yeHuUA: oYHas

5. Kacbegpa, oTBevarLas 3a peanmsauuio AUCLUUNIUHBLI: TEOPUN OYHKLMA N reOMeTpumn

6. CocTtaBuTENM NporpaMmmbil:
Mpsagues B. J1. — kaHanpat pus.-maT. HayK, JOLIEHT;

7. PexomeHpgoBaHa: HMC MaTtemaTtudeckoro g-Ta
npoTokosi Ne0500-04 ot 18.06.2020

8. YuebHbIn roa: 2022/2023 CewmecTp: 5

9.llenu n 3apaum y4e6HON ANCLUUNIIUHDI:

Llenu u3y4yeHusi QucyuniuHsbl:

- O3HaKOMSlEHWEe CTYAEHTOB C 3ajayamMu €eCTEeCTBO3HaHWSA, KOTOpble MOLENUpPYTCA
AnddepeHumanbHbIM YpaBHEHUSIM Ha rpadoax;

- OCBOEHME CTyAeHTaMu OOMNOMHUTESNbHbIX, YINYONEHHbIX 3HAHUN B Teopun auddepeH-
UnarnbHbIX ypaBHEHUN C YaCTHbIMU MPOU3BOAHbLIMU;

- O3HAKOMIEHNE CTYQEHTOB C afieMeHTaMmn Teopumn rpados;

- JanbHeKwee (OpMUPOBaHUE Yy CTYAEHTOB NOHMMaHUA B3auMOCBSA3EN Mexay pasnuy-
HbIMM pasgenamum MaTeMaTuKn, a Takke NOHUMaHWSA Ponv MaTemMaTUKU, Kak MHCTPYMEHTa uc-
crnefoBaHUs HacCyLWHbIX 3a4a4 eCTeCTBO3HaHUS.

3adayu ducyunnuHsbi:



- OBnageHve ctygeHTaMn TeXHUKOM MOAENMPOBaHUS HEKOTOPbIX 3a4ay eCTECTBO3HaHWS,
npuBOAALWMX K AuddepeHunansHbIiM ypaBHEHUAM Ha rpadax;

- OBflafieHne CTyleHTaMu OCHOBHbIMU NOHATUAMM Teopun anddepeHumanbHbiX ypaBHe-
HWIM Ha rpadax;

- OCBOEHWE CTyAeHTaMW OCHOBHbIX MOAXOAO0B U METOOOB UCCIedOBaHUA B TEOpUU Jn-
HEeNHbIX 0ObIKHOBEHHLIX ANddepeHUmanbHbIX YpaBHEHNIA BTOPOro nopsigka Ha rpadax;

- OCBOEHME CTy[eHTaMu OCHOBHbIX NOAXOLOB U MEeTOAOB MUCCrneoBaHUsS B Teopuu BOSI-
HOBOrO ypaBHEHUA Ha rpadpax;

- O3HaKOMJIeHWe CTYOEHTOB C UCTOpuen Teopun audpdepeHumanbHbIX YpaBHEHUA Ha

rpadgax.

10. MecTo y4yebHOM AncUMNNUHBLI B cTpyKType OOI:

Cneukypc «BonHoBoe ypaBHeHWe Ha rpade» aBnseTca AUCLMNIMHOM No BbIGOpy maTe-
MaTuyecKkoro uukna gucumnnuH degepanbHOro rocyaapCTBEHHOro obpasoBaTernbHOro CTae-
AapTta Bbiclero npodgeccunoHanbHoro obpasoBaHua no HanpasneHuio 01.05.01 dyHaameH-
TanbHble MaTeEMaTMKa N MEeXaHUKa (CneunannTer).

Kypc 6a3npyeTcsa Ha 3HaHUAX, NONYYEHHbIX B pamkax guddepeHumnanbHbiX ypaBHEHNUI U
YpaBHEHUN C YaCTHbIMU NPOU3BOAHbBIMW.

MpnobpeTeHHble B pesyrnbTaTe 06y4eHUst 3HAHWUS, YMEHNSA U HaBbIKWU ABMSIETCS OCHOBOW
ANs NpoOBEAEHUsT HayYHbIX UccrneaoBaHuin B obnactn anddepeHumanbHbiX YypaBHEHUI Ha rpa-
dax, B TOM 4ncrne npu paboTe Hag AUNIIOMHBIMU MPOEKTaMu.

11. MNMnaHupyemble pe3ynbTaTbl OOy4YeHMA MO AucuuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMu OCBOEHUs o6pa3oBaTeribHOW
nporpamMmbl (KOMNETEHLUUSAMU BbIMYCKHUKOB):

KomneTteHuus MnaHupyemble pesynbTaTbl 00y4yeHus
Kog HassaHune
MK- Obnapaet 6a30BbIMU 3HAHWSIMMU, O6napaet 6as3oBbIMW 3HaHWAMM B Teopuu AuddepeHumanbHbIX
1.1 nosny4YeHHbIMM1 B obnactn matema- ypaBHeHuin Ha rpadax.
TUYeCKUX 1 (Unn) ecTecTBEHHbIX
HayK, MPOrpaMMMpOBaHUsS U UH-
(opMaLMOHHbIX TEXHOMOIWI
MK- 3HaeT CoOBpPeMeHHble METOAbI pas- 3HaeT coBpeMeHHble MeTOAbl MOAENNPOBaAHUS ABMEHMI U pa3paboTku
21 paboTkn 1 peanusauun MOﬂgneﬁ, 3a7a4y Ha O4HOMEPHbIX BETBALLUXCHA MHOroobpasmsax ¢ UCMONMb30BaHU-
MCMONb3Ysl TEOPUIO (PYHKUMI €M Teopun PyHKUMNA.
MK- YmeeT pa3pabaTbiBaTh MaTeMaTuue- | YMeeT pa3pabaTbiBaTb MatemMaTuyeckmne Mogenu siBneHuin B obnactu
22 CKve Mogenu B 06nactu ectecTso- €CTEeCTBO3HaHWs, 9KOHOMUKU U yrpaBneHnsa, NpuBoadaLmnx K audde-
3HAHWSA, SKOHOMUKKM U YNPABNEHUA, | peHuWanbHbIM ypaBHEHUAM Ha rpadax.
a TakXke peann3oBbiBaTb anropuT-
Mbl MaTeMaTUYECKNX Mop,eneﬁ Ha
6a3e nakeToB NpuKknagHbIX Npo-
rpamMM MofieniMpoBaHus
MK- 3HaeT coBpeMeHHble MeTo/bl pas- 3HaeT coBpeMeHHble MeToAbl pa3paboTkn 1 peanusauum maTematu-
31 paboTku 1 peanusauum marematy- YecKMx Moaenen ¢dBneHun, NpuBOAAWMX K AnddepeHumanbHbIM
YecKkvx mopenen ypaBHeHunsiM Ha rpadax.

12. O6BLEM AUCLUNNUHBI B 3a4eTHbIX eanHuuax/yac. — 3/108.

dopma NPOMEeXYyTOYHOM aTTecTaLuun: 9K3aMeH.




13. Buabl yueb6Hom paboThbl

TpyaoémKocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
5 cemecTp
AyanTOpHbIE 3aHATUSA 50 50
B TOM YunCIiE: nekunmn 16 16
npakTnyeckmne 34 34
CamocToaTenbHas pabota 22 22
KoHTponb 36 36
WToro: 108 108

13.1. CopgepxaHme ANCLMUNIINHbI

Ne HanmeHoBaHue pasgena
CogaepxaHve pasgena AMCUUNIUHBI
n/n OVNCLUNINHbI
1 OnemeHTbl TEOpUK rpacos 'pad, reomeTpuyeckuii rpad; BepLunHa 1 pebpo reomeTpuyeckoro rpada;
CTeneHb BEPLUUHBI, LIMKNOMaTU4eCKOe Ymcro rpada.

2 IndbdepeHumanbHble ypaBHe- | 3agaya o aechopmaLmm yrnpyroii ceTki; 3aaada o AedopmaLmm cTepxHe-
HWs Ha rpadhax Kak Moaenu BOV peLETKM; 3agada o Kone6aHV|ﬂ3< B an?KTpmquKon ceTu; 3afaya o pac-
3agay ecTeCTBO3HAHUSA NpOCTPaHeHUN Tenna B CTEPXXHEBOW peLLéTke.

3 MpocTpaHcTBa hyHKUNNA, HopMmupoBaHHble NpocTpaHCTBa PYHKLNIA, HEMPEPbIBHBIX HA reoMeTpuye-
onpenenéHHbIX Ha reomeTpu- Ckux rpadax, u pyHKUMIA, HenpepbIBHO AnddepeHUnpyemMbIX Ha reoMeT-
yeckux rpacpax puyeckmx rpadax.

4 KpaeBas 3agava ans nuHemn- JInHelHoe 06bIkHOBEHHOE AnddepeHLmansHoe ypaBHEHNE BTOPOro Nno-
HOro OBbLIKHOBEHHOrO Andde- | PAAka Ha reoMeTpu4eckoM rpace; MHOXECTBO rPaHNYHbIX BEPLUMH reo-
PEHLIMANbHOrO ypaBHEHUS MeTpuyeckoro rpada; kpaesas 3agada Ans NMHENHOro 06bLIKHOBEHHOIO
BTOPOro NOpsAKa Ha reomeT- ,D,Vl(.b(bepeHLl,VlaJ'IPHOrO yPaBHeHMA BTOPOro NOpska Ha reoMeTpu4eckom
prdeckom rpace rpauq)e; KpUTEpU OQHO3HaYHOW paspeLLuMMOCTM KpaeBour 3adaym Ang nu-

HelrHoro obbIkHOBEHHOro AnddepeHLnansLHOro ypaBHeEHUS BTOPOro Mno-
psifka Ha reoMeTpuYeckoM rpage.

5 MeTopa pasgeneHus nepemeH- | MeToa pasgeneHust nepeMeHHbIX Of1A BOJTHOBOrO ypaBHEHUs Ha reoMeTpu-
HbIX [1111 BOSIHOBOIO ypaBHe- YeckoMm rpadpe; cyneprnosvLmsi CTOSiYMX BOSTH 41151 BOSTHOBOrO ypaBHEHUS Ha
HWS1 Ha FEOMETPUYECKOM rpa- reomeTpu4eckom rpace.
de

6 CnekTpanbHaga 3agada ons CnekTtpanbHasa 3agaya Ans NMHENHOro 06bIKHOBEHHOTO AnddepeHumarnb-
NMUHENHOro 06bIKHOBEHHOIO HOro ypaBHEHWs1 BTOPOro nopsiika Ha reomeTpuyeckom rpade; cobcTBeH-
v depeHLanbHOro ypas- Hble 3Ha4YeHus1 U cOOCTBEHHbIE (DYHKLMK Arsi BOFTHOBOrO ypaBHEHUS Ha
HEHUs| BTOPOTO NOPSAKA Ha reoMeTpu4eckoM rpade; augdepeHumpyemocTs psaoB Pypbe no cob-

CTBEHHbIM (PYHKLIMAM BONTHOBOIO YpaBHEHUS HA rEOMETPUYECKOM rpade.
reoMeTpun4ecKkom rpage

7 MeTopq rpaHUYHbIX PEXUMOB pacnpocTpaHeHne rpaHNYHbIX PEXUMOB ANS BOMTHOBOIO ypaBHEHWS Ha OT-
ONA BONTHOBOIO ypaBHEHUsA Ha peske; ypaBHeHVe Ans Habopa peLleHni i BONHOBOIO YpaBHEHUS B BEPLUU-
reoMeTpUYeckoM rpacde Hax reomeTpu4eckoro rpada.

8 BosHukHOBEHME 1 pa3BuTMe MepBble paboTbl No anddepeHLnansHbIM ypaBHEHUAM Ha rpade B oTeye-

Teopun auddepeHumanbHbIX
ypaBHeHuin Ha rpadpax n BeT-
BALLMXCH NPOCTpPaHCTBax

CTBEHHbIX U 3apy0eXxHbIX MaTeMaTu4eckux Lwkonax. opMmmpoBaHue noa-
XO[0B, co3jaHne MeTOA0B U pa3BuUTUe Teopun aAnddepeHumnanbHbIX ypas-
HEHWI Ha BETBALLMXCA MPOCTPAHCTBAX B Hay4HbIX LKonax BopoHexa, Jle-
HUHrpaga, Bo ®panumu, Nepmanunn, Utanum ¢ cepeamnbl 90-x rogos XX
Beka.

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN

Buabl 3aHaTun (YacoB)
Ne | HammeHoBaHue pasgena gucumnnu- CawmocTos-
Mpaktnye- | Jlabopatop-
n/n Hbl Jlekunun TenbHasi Bcero
ckne Hble
paboTta
01 | 3dnemeHTbl Teopumn rpadoB 1 2 - 2




02 | OudhdepeHumnanbHble ypaBHEHUS Ha
rpachax Kak Modenu 3agay ecre- 2 - - 2 4
CTBO3HaHWA

03 | lNMpocTpaHcTBa hyHKLUMIA, onpeae- 1
NEHHbIX Ha reomeTpudecknx rpadax

04 | KpaeBas 3agava Ang nNnMHENHOro
06blkHOBEHHOro anddepeHumnansHo- 2 8
ro ypaBHEHUsI BTOPOro nopsigka Ha
reoMeTpu4eckom rpade

05 | MeTtoa pasgeneHusi nepemMeHHbIX 2 8 -
QNS BOMTHOBOTO YPaBHEHWS Ha reo- 2 12
MeTpU4yeckom rpadpe

06 CnekTpanbHas 3agada ans nMHenHo- 4
ro obbikHOBEHHOro AnddepeHym- 8
anbHOro ypaBHEHWs1 BTOPOro nopsia-
Ka Ha reomeTpuyeckom rpade

07 MeTopq rpaHuUYHbIX pexnmoB angd 2 8 -
BOJIHOBOIO ypaBHEHMNS Ha reoMeTpu- 4 14
YeckoM rpadpe

08 | BosHuKHOBEHWE 1 pa3BUTUE Teopun
AanddepeHumnanbHbIX ypaBHEHWU Ha 2 } i} 4 6
rpadax v BETBALLMXCH NPOCTPaH-
cTBax

NToro 16 34 - 22 72

14. MeToan4yeckue ykasaHmAa Ans ody4aroLWmnxXcAa No 0OCBOEHUIO AUCLUMNIIUHDI

Pabora ¢ KOHCIIEKTaM¥ JICKIINH, BBITOJIHCHUE TIPAKTHUSCKUX 3aJaHUI, TECTOB, 3aJaHul, paboTa C TuTe-
paTypoil.

15. Nepe4yeHb OCHOBHOW N AONOJIHUTENIbHOW NUTEpPaTypbl, peCypcoB UHTEPHET, Heobxo-

OUMbIX A5 OCBOEHUA AUCUUNIIUHbI (Criucok iumepamypbl 0GhopMIsiemcsi 8 coomeememesuu ¢ mpebo-
eaHusamu OCT u ucrnions3yemcsi obuwasi ckeo3Hasi Hymepayus 0rs ecex sudo8 UCMOYHUKO8)

a) oCHOBHas nuTeparypa:

Ne NcToYHUK

n/n

1 [MokopHbIt FO. B. u dp.[JuppepeHyuarbHbie ypagHeHUs Ha 2e0Mempu4yecKux
epacgbax/ lNokopHnil FO. B., MNeHkuH O. M., lNpsdues B. J1., boposckux A. B., Jla-
3apes K. 1., lLlabpos C. A. - M: OUSMATIINT, 2005. — 268 c.

2 lMoHmpsizuH J1.C. ObbikHOBEHHbIE duhhepeHyuanbHble ypasHeHuUs. M.: Hayka,
1982.
-332c.

3 Ope O. Teopus epacpos. M.: Hayka, 1980, 336 c.

0) pononHuTenbHas nuTepartypa:

Ne
NcTouHnK

n/n

4 KpacHocenbckuti M.A., Jlugpwuy E.A., Cobones A.B. lNo3umueHbie nuHelHbIe
cucmembl: Memo0 ronoxumersibHbIx ornepamopos. M.: Hayka, 1985. - 255 c.

5 JlesumaH 6.M. PasnoxeHue rno cobcmeeHHbIM hyHKUUsM dugbgbepeHyuarb-
HbIX ypasHeHul emopoeo nopsioka. M.-J1.: locmexu3zdam, 1950.

6 lMokopHnit KO. B., MNpsdues B. J1. Hekomopbie 80npockl Ka4yecmeeHHOU meopuu
LLiImypma-Jluysunns Ha npocmpaHcmeeHHOoU cemu// Ycrnexu mamem. HayK. -




2004. - T. 59, ebin. 3 (357). — C. 115-150

7 lMokopHbit KO. B., lNpsdues B. J1., boposckux A. B. BoriHogoe ypasHeHue Ha
npocmpaHcmeeHHou cemu// [Jokn. PAH. —2003. — T. 388, Ne 1. — C. 16-18
8 lMokopHbit KO. B., lNokopHas Y. O., lNpsduee B. J1., Psbuesa H. H. Hekomopsie

gapuayuoHHbIe HepaseHcmea Ha npocmpaHcmeeHHbIx cemsix// Becm. Bopo-
HexX. 2oc. yH-ma. Cep. "Qu3uka. Mamemamuka". — 2004. - Ne 2. — C. 179-183

9 momos H. B., lNpsidues B. J1. OnucaHue peweHul 80/IHO8020 ypasHEeHUS Ha
KOHEYHOM U 02paHU4eHHOM 2e0MempuyYecKkoM epagbe rpu ycrioeusix mpaHc-
muccuu murna "xudkoao mpeHus'"// Becm. BopoHex. eoc. yH-ma. Cep. "®u3uka.
Mamemamuka"”. — 2006. - Ne 2. — C. 185-193

10 O. B. KoposuHa, B. /1. lNpsadues Cmpykmypa peuweHus cmewaHHou 3ada4yu
0/151 8OJIHOBO20 YPaBHEHUs1 Ha KOMIIaKmHOM 2eoMempu4eckoM epage 8 criyvae
HeHyrnegou Ha4asibHou ckopocmull N3e. Capam. yH-ma. Hos. cep. Cep. Mame-
mamuka. MexaHuka. MlHepbopmamuka, 9:3 (2009), 37-46

B) 0asbl 4aHHbIX, MHC*)OpMaLl,I/IOHHO-CI'IpaBO‘-IHbIe 1 NMONCKOBbIE CUCTEMDbI:

Ne
NCTOYHMK

n/n

11 http://www.math.vsu.ru — oguyuanbHbil calim mMamemMamu4yeckoao haKysib-
mema Bl'Y

12 http://www.math.msu.ru — ogpuyuansHeiti caim mexmama MI'Y

13 http://www.mathnet.ru/rus/person9127
14 http://www.mathnet.ru/rus/person18392
15 http://www.mathnet.ru/rus/person14452

16. MNepeyeHb y4eOHO-MeTOQMYECKOro obecrnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Mmemoduyeckue pekomeHOayuu, nocobus, 3adayHuUKU, MemoOUYECKUE yKa3aHUsi 10 8bIMOSTHEHUIO MpakK-
mu4ecKkux (KOHMporbHbIX) pabom u dp.)

Ne n/n NcTOYHMK

lMokopHbIt KO. B. u dp.[JugpgpepeHyuarnbHbie ypasHeHUs Ha 2e0MeMmMpPUYECKUX

1 epacgpax/ lNokopHnlil FO. B., NeHkuH O. M., lNpsdues B. J1., boposckux A. B., Jla-
3apes K. 1., LLlabpos C. A. - M: ©USMATIINT, 2005. — 268 c.

2 Ope O. Teopus epagpos. M.: Hayka, 1980, 336 c.

KpacHocenbckut M.A., Jlugpwuy E.A., Cobones A.B. No3umugHbie rnuHelHble
cucmemsbi: MemoO0 ronoxumersbHbix onepamopos. M.: Hayka, 1985. - 255 c.
JlesumaH 6.M. Pa3snoxeHue no cobcmeeHHbIM ¢hyHKUUSM OughbghepeHyuarsb-
HbIX ypasHeHul emopoeo nopsioka. M.-J1.: Focmexu3zdam, 1950.

lMpsdues B. J1. [Npoepamma o crieukypcy "OcyunnisayuoHHas meopus ouchgpe-
5 pPeHuuarsnbHbIX ypasHeHuUl Ha epaghax”. — BopoHex: N30-e0 BOPOHEXXCKO20 20C-
yHusepcumema, 1997. — 4 c.

17. UHcbopmaLMoOHHbIEe TEXHONOrMK, UCNoNb3yeMble ANA peanusauum yyebHon gucum-
NNUHbLI, BKINOYasa nporpaMMHoe obecneyeHmne n HhOpMaLNOHHO-CNPaBOYHbI€ CUCTEMbI
(npu HeoGxoauMoOCTH)

18. MaTepuanbHO-TeXHU4Yeckoe obecnevyeHne AUCUUNIUHbBI: 1ocka, e, (paoMacTep, TpSIKa.



http://www.mathnet.ru/rus/isu58
http://www.mathnet.ru/rus/isu58
http://www.mathnet.ru/rus/isu58
http://www.math.vsu.ru/
http://www.math.msu.ru/

19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1. NMepe4yeHb KOMNETEHUUN C YKa3aHMeM 3TanoB hoOpMUpPOBaHUA U
nnaHMpyeMbIiX pe3ynbTaToB 00y4YeHus

Koa v copep-

MnaHnpyemMble pesynbTaTbl 06y4eHns (noka-

OTanbl hopmMupoBa-

XaHue Komne- 3aTenu OOCTKEHUS 3a4aHHOIO YPOBHS HUSA KOMNeTeHUUn dOC*
TeHuMn (MnNn ee | OCBOEHWSI KOMNETEHLUMN NOCcpeacTBoM dop- (pasgensbl (TeMbl) (cpencTBa oueHu-
yacTu) MUPOBaHUS 3HaHUA, YMEHWNI, HABbIKOB) ONCUUNAWHBI UNKU BaHMWs)
MOoZYyns U UX Haume-
HOBaHue)
MKB-1.1
Obnagaet 6a30BbIMW 3HAHWSIMU, NONTYHYEHHBLIMU B YCTHBIN onpoc (YO)
06nacT MaTteMaThyeckmx 1 (M) ecTeCTBEHHbIX Pasgenbl KoHTpOnbHas pa-
HayK, NporpaMMMUpOBaHKsl U MHDOPMALIMOHHBIX 01-07 6
TEXHOMOMMM ota (KP)
Ok3ameH
MKB-2.1 3HAET COBPEMeHHble MeToabl paspaboTku U pea- Pasgensbl YcTtHbin onpoc (YO)
NM3aUmnn Moaenen, NCnonb3ys Teoputo dyHKLUIA 03 -07 KoHTponbHas pa-
6oT1a (KP)
Ok3ameH
MKB-2.2 YMeeT pa3pabatbiBaTb MaTeMaTUYECKUE MOAENN B Pasgen YcTtHbin onpoc (YO)
obnactn ecTtecTBO3HaHMSl, SKOHOMMKM W ynpasne- 07 KoHTponbHas pa-
HMSI, @ TaKXXe peanu3oBbiBaTb anropuTMbl MaTe- 6ota (KP)
MaTUYeckux Moaeneit Ha 6a3e nakeToB Npuknaj- Dk3ameH
HbIX MNPOrpaMM MOAETNPOBaHMA
MKB-3.1 3HaEeT COBPEMEHHbIE METOABI pa3paboTku U pea- Pasgensbl YcTHbI onpoc (YO)
Nn3aLmmn MaTeMaTUUYEeCKUX Moaenen 01-08 KoHTponbHas pa-

6oT1a (KP)
Ok3ameH

19.2. OnucaHue KpUTepueB U LWIKaNbl OLEHUBAHUS KOMMNETeHUUN (pe3ynbTaToB OGy4YeHuUs!) npu

n pOME)KyTO‘-IHOﬁ aTrecTtauuun

Mpumep:

[na oueHMBaHMA pe3ynbTaToB 00yYeHUs Ha 3K3aMeHe UCMOoNb3yTCa crneaykolme nokasarenu (3Y-

Hbl n3 19.1):

(kak npumep):

1) 3HaHMe y4ebHOro martepuana u BrageHue MOHATUMIHBLIM annapaTtom Teopuun anddepeHunanbHbIX

ypaBHeHWI Ha rpade;

2) yMeHue CBS3blIBaTb TEOPUIO C NPAKTUKOW;
3) yMeHue nnncTpupoBaTtb OTBET NpUMepamn, ddakTamun, AaHHbIMU Hay4YHbIX UCCNEefOoBaHUN;
4) ymeHue npMMeHATb hopMyIbl, pellaTb 3agadu;

BnageHvne NoOHATUMIHBIM annapaToMm AaHHOW obnacty Teopun anddepeHumanbHbiX YpaBHEHU Ha rpa-
de (TeopeTnyeckumMm OCHOBaMN AUCUMUMAMHBI), CNOCOBHOCTb MNNIOCTPUPOBaTL OTBET NpUMepamu, dak-
Tamu, JaHHbIMW Hay4HbIX UCCeOBaHUN, NPUMEHATb TEOPETUYECKME 3HAHUS ON1S peLleHns npakTunye-
CKMX 3afau.

[nsa oueHMBaHMA pe3ynbTaToB 00y4eHNs Ha 3k3aMeHe Mcnonb3yeTcsa 4-6annbHas Wwkana: «oTnny-
HO», «XOPOLLO», «y4OBMNETBOPUTENBHOY, KHEYAOBMETBOPUTENBHOY.
CooTHoLLEeHMe nokasaTenen, KpUTEPUEB U LLKarbl OLleHWBaHWUSI pe3ynbTaTtoB 0byyeHus.

YpoBeHb
cchopmmpo-
BaHHOCTM
KOMMeTeHLM

KpuTepunm oueHnBaHnsa KOMNeTEHLNN LLikana oueHokK




lMonHoe coomeemcmeue omeema oby4aroweaocs ecem nepeyqucsrieH- | losbieHHbIl Omnu4Ho
HbIM KpumepusiM. [lpodeMoHcmpupoeaHoO 3HaHue meopuu Oughghe- YpO8eHb
peHyuarnsHbIX ypasHeHuUl Ha epaghe, yMeHuUe pewams 3ada4qu

nim

Obyuvarowutics 8 nonHou mepe eradeem MOHAMUUHbIM annapamom
OaHHoU meopuu OuchghepeHyuarbHbIX ypasHeHuli Ha epaghe, croco-
b6eH unnocmpuposamb omeem rnpumepamu, chakmamu, OaHHbIMU
Hay4HbIX uccredoeaHul, MPUMEHSIMb Mmeopemu4yeckue 3HaHusi Ons
peweHus npakmu4eckux 3adady e obmacmu meopuu OugghepeHyu-
arnbHbIX ypasHeHul Ha epaghe

Omeem Ha KOHMPOJ/bHO-U3MepumerbHbIl Mamepuan He coomeem- | basoenbil ypo- Xopouwo
cmeyem 0OHOMY U3 NepeyucrieHHbIX rnokasamersel, HoO oby4varoujulics 8EHb
Oaem npasusibHble omeembi Ha G0nofHUMersbHble 80rpockl. Hedo-
CmamoY4Ho POOeMOHCMPUPOBAHO 3HaHUe, unu codepxamcsi om-
OernbHble npobesibl 3HaHUss meopuu AugghbepeHyuarnbHbIX ypasHeHuUl
Ha epaghe

nim

Obyvarowuticss enadeem MoHSIMUUHbBIM annapamom daHHol obracmu
Hayku (meopemu4ecKumu OcHoeaMu OuCUUIMIIUHbI), crocobeH pe-
wamp 3adayu., donyckaem owubKu npu omeeme.

Omeem Ha KOHMPOSIbHO-U3MePUMerbHbIU Mamepuan He coomeem- | [lopoeosbil Y0oenemsopu-
cmeyem nobbiM 08yM U3 epeyqucrieHHbIX rokasamesel, obyyaro- ypOB€EHb mersnbHO
wulics Oaem HernosnHble omeembl Ha OOMNOHUMEbHbIE B0rpPOCHI.
JlemMoHcmpupyem YacmudHble 3HaHUS, Ulu uMeem He osiHoe npeod-
cmassieHuu rnoHamul meopuu OuggepeHyuarnbHbIX ypasHeHUl Ha
epagbe, donyckaem cyu,ecmeeHHble owubKu 8 peweHuuU 3aday

nim

Obyvarowutics enadeem 4Yacmu4yHO MEOPEMUYECKUMU OCHO8aMu
oucyunnuHbl, chpaeMeHmapHo crocobeH omeevyams Ha 80MPOChI.,

He ymeem MpuMeHsImb 3HaHUs

Omeem Ha KOHMPOJSIbHO-U3MepuUmersibHbIl Mamepuasna He coomeem- - Heydoenemeopu-
cmeyem s0bbiM mpem U3 fepeyucsieHHbIX rnokasamenet. Obyuyaro- mersbHO
wutica deMOHCmMpuUpyem OMpPbIBOYHbIE, (hpazMeHmapHbIe 3HaHUs,
donyckaem apybble oWubKu

19.3. TunoBble KOHTPOJibHbIE 3aAaHUA U UHbIE MaTepuanbl, HeOb6XoAMMbIe ANsl OLeHKU 3Ha-
HWUW, YMEHUI!, HaBbIKOB U (MNKN) onbiTa AEATEeNbLHOCTU, XapaKkTepusyowme atanbl hopMupoBaHusa
KOMMeTEeHLUN B npoLecce 0CBOEHUA 06pa3oBaTesibHOW NporpaMmbl

19.3.1. NMepeyeHb BONPOCOB K 3K3aMeHy

. Uctopusi BO3HUKHOBEHUS TeopuH U depeHMaIbHbIX YPaBHEHUH Ha rpagax.

. OcHOoBHBIE IOHATHA U 0003HaUeHUs U depeHIINaTbHBIX YpaBHEHHH Ha rpadax.

. MaremaTtnueckast MojieIb MajIoi 1eopMaly yIpyroi CETKU U3 CTPYH.

. AHanor teopemsl! llITypma 0 mepeMexaeMOCTH HYJIEH.

. Ananor teopemsl llITypma 0 cpaBHEHNN: HENPUMEHUMOCTbD KJIIACCHYECKUX CXEM JI0KA3aTEIIbCTB.

. CBoiicTBa AuddepeHnnaibHbIX HEpaBEHCTB Ha rpadax.

. HokaszaTenbcTBO aHanora reopemsl LlITypma o cpaBHEHHH.

. [Ipunoxenne teopem IlITypMa k Hcce0BaHUIO CIIEKTPAIIBHON 3a/1a4H.

. Heocrimmupyromue auddepeHnmanbHble ypaBHEHUS 2-T0 MOPsIKa U HEBBIPOXKICHHBIE KpaeBble 3a/1a-
4K Ha rpadax.

10. HocTtarouHoe yciaoBUE HEOCHMIUIALUH AU (hepeHInaTIbHOTO ypaBHEHUs 2-T0 TOpsiJIKa Ha rpade.

11. ®yuxuus 'puHa kpaeBoi 3aaun 2-ro nopsAaka Ha rpade U ee CBOiCTBa.

12. u_0-non0XUTETBHOCTh HHTETPATILHOTO OllepaTopa, 00Opalarolero KpaeByro 3a1auy Ha rpage.

13. Ilpunoxenne U_0-TIONOKUTETHPHOCTH 0OPAIIAIOIETO ONepaTopa K NCCIETOBAHUIO CIICKTPAILHOM 3a-
Jay.

14. T'eomeTpudeckasi KpaTHOCTh COOCTBEHHBIX 3HAUEHUN Ha rpade-mydke.

15. 'eomeTpuueckast KpaTHOCTh COOCTBEHHBIX 3HAYEHUI Ha MMPOU3BOJILHOM Tpade.

16. Metonx pa3zieneHus IepeMEHHBIX JIJIsl BOJTHOBOTO YPaBHEHHUSI HA TEOMETPUIECKOM Trpade.
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17. CnextpanbHas 3aga4da 1j1sl JUHEHHOT0 0OBIKHOBEHHOTO AU pepeHnnaibHOro ypaBHeHUsS BTOPOTO
MopsiIKa Ha TEOMETPUYECKOM Tpade.

18. TIpaBumno mapayienorpaMmma Jijisi BOJTHOBOTO YpaBHEHHUS Ha Tpade.

19. YucneHHnoe penieHre HaualbHO-KPAaeBOW 3aauul JUIsi BOJIHOBOT'O YPaBHEHUs Ha rpad)e, OCHOBAaHHOE
Ha MpaBuJIe MapauieJorpaMmma.

19. MeToj rpaHUYHBIX PEKUMOB ISl BOJIHOBOTO YPABHEHUSI HA TEOMETPHUECKOM Tpade.

19.3.2. NMepeyeHb NpakTUYECKUX 3a8aHUN

1. CymiecTByeT 1M HETPUBHAILHOE pelieHue ypasHenus —U' '+ e'X'u =0 (xeI'), rne I' - reo-
METPUUYECKUIN CBSA3HBIN Tpad, yAOBIETBOPSIOLIEE YCIOBUIO u| o= 0? Otser oGocHyiire.

2. BepHo 11, uT0 HU 01HO U3 pemenuii ypasuenns U"'—3U=0 (XeI'), rue I - reomerpuue-
CKuii cBs3HbIN Tpad, He umeer S-30u B I ? OTBeT 06OCHYiiTE.

3. UsBectHO, uto rpad) I umeer Tpu pebpa v 010y BHYTPEHHIOK BEPLIKHY, & TAKKE, YTO MIPH
A =1 T sBnsercs S-30H0ii HekoToporo pemenus ypasuenus U+ AU =0 (X € I'). Kakoe Hau6015-

mec KOJIMYCCTBO Hyneﬁ B F MOKET UMETh HCTPUBUAJIbBHOC PCIICHUEC 3TOTO YPAaBHCHUS IIPU 2, =—70r1-

BeT 00OCHYHTE.

4. Tycrs I' — rpad ¢ rpannunsivu Bepumnamu b, b, , b, u BHyTpenneii Bepmunoii @ , mpu-
uém |b, —a|=1 (i1 =1, 2, 3). Haiinute pemenne ypasuenus U" =0 (X €I, ynosnersopsromee yeno-
susim U(D,) =0=u(b,), u'(b) =1, ecu ;(a) =1 (i =1, 2, 3) (i —ungexc pedpa (b;;a)).

. w
5. Iycts I' —rpad, y; = (b;a) (1=1, 2, 3) - ero pédpa mmnbl R Haiinure pemenne W ypas-

nennst U"+U=0 (X €I), ynosnersopsromee yenosusam U(b) =0=u(b,), u'(b) =1. Vimeer mu W

S-30Hb1? ByayT 11 UMeTh S-30HBI B | pelleHus 1aHHOTO ypaBHEHHs!, HeKoJLTiHeapHble ¢ W ? OTBeTHI
obocHyTe.
6. Iycts I —rpad, 7, =(b;a) (1 =1, 2, 3) — ero pé6pa mmnst 1. ByayT 11 umets S-30u61 B I

pemenus ypasaenus —U"+U =0 (X € I')? Orser obocnyiiTe.
. T
7. Oycrs I —rpad, y, = (b;a) (1=1, 2, 3) - ero pébpa nuusbI R Haiinure perenue ypasHe-

it U"+4U =0 (X €l), ynosnersopsiouee ycnosusm U(D, ) =0=u(b,), u'(b,) =1. Byxer i
YMEThH

S-30mb1 B I pemenne ypapnenns U"+5U =0 (X € "), ynosnersopsiomniee TeM ke ycIoBUsM B
Toukax D, u b,?

8. B ciekTpansHoii 3anade tuna Jupuxie mns ypasuenus U"+ AU =0 sa rpade-3pesne ¢ Tpems
péOpamu, IMHBI KOTOphIX 1, 1 1 2, HaiinuTe hopmyy U nmocTpoiite rpaduk Beaylie COOCTBEHHOM
byHKIIIN.

19.3.3. TecTtoBble 3agaHMA He NpegycMaTpMBaloTCS

19.3.4. NepeyeHb 3aaaHMN AN KOHTPOJbHbIX paboT

1. B cniextpanbHoii 3anaue tuna Jupuxie as ypasaenus U+ AU =0 wua rpade-3Besze ¢ Tpems
p€dpamu, IHHBI KOTOphIX 1, 1 1 2, HaiinuTe popmyny U mocTpoiite rpaduk Benyiiei cOOCTBEHHOM
GbyHKIHN.

2. B cniekTpanbHoii 3anade tina Jupuxie s ypapaenus U+ AU =0 =a rpade-3Besne ¢ tpems
pE€Opamu, TMHBI KOTOPBIX 1, 2 1 2, HaiinuTe hopMyy U nmocTpoiite rpaduk Beaylie COOCTBEHHOM

GyHKIUH.



3. B cnexTpanbHoii 3ana4e tuna Heiimana s ypasrenus U'+ AU =0 ua rpade-3Besne ¢ Tpems
p€6pamu, IIMHBI KOTOPBIX 1, 1 1 2, HaliauTe hopMyy U TOCTpoirTe Trpaduk mepBoit (mociie BeayIe)
COOCTBEHHOM (hYHKIIHH.

4. B ciektpanbHOii 3anaue tuna Helimana ms ypasaenus U+ AU =0 =a rpade-3Besne ¢ tpems
pEéOpamu, TMHBI KOTOPBIX 1, 2 1 2, HaiiuTe hopMyiTy M MOCTpONTE rpaduK MepBoii (Iocie BeayIei)
coOCTBEHHOM (PYHKITUH.

5. B cnekrpanbHoii 3agaue tvna Jupuxie s ypasaerus U+ AU =0 =a rpade-3Be3ae ¢ Tpems
p€6pamu, ITMHBI KOTOPBIX 1, 1 1 2, HaliauTe hopMyITy U TOCTpoiTe TpaduK epBoit (mocie Beaymei)
COOCTBEHHOM (hYHKIIHH.

6. B cnexTpanbHoii 3anade tuna Jupuxie mns ypasaenus U+ AU =0 =a rpade-3Besne ¢ tpems
pEéOpamu, TMHBI KOTOPBIX 1, 2 1 2, HaiiuTe hopMyiTy M MOCTPOUTE rpaduK MepBoii (Iocie BeayIei)
coOCTBEHHOM (PYHKITHH.

7. B cekrpanbHoii 3agaue tina Jupuxie s ypasaerus U+ AU =0 =a rpade-3Be3ne ¢ Tpems
pEOpamu, UTHHBI KOTOPBIX 1, 1 1 2, ONUIIIATE MHOKECTBO BCEX COOCTBEHHBIX 3HAUCHHIA.

8. B cnekrpanbHoii 3anaue Tuna Jupuxie qus ypapaenus U''+ AU =0 ua rpade-3sesne ¢ tpems
pE6paMu, JTHMHBI KOTOPHIX 1, 2 1 2, ONUIINTE MHOKECTBO BCEX COOCTBEHHBIX 3HAUECHMIA.

9. B cnexTpanbHoii 3ana4e tuna Heiimana i ypasrenus U'+ AU =0 wua rpade-3Besne ¢ Tpems
pé6pamu, ITMHBL KOTOPBIX 1, 1 ¥ 2, ONHUIIKMTE MHOKECTBO BCEX COOCTBEHHBIX 3HAYCHMIA.

10. B ciextpanbHoii 3ana4e thna Helimana ms ypasaenus U+ AU =0 sa rpade-38e3ne ¢ Tpe-
Ms1 pE6paMHu, JTHHBI KOTOPHIX 1, 2 1 2, ONUIINTE MHOKECTBO BCEX COOCTBEHHBIX 3HAYEHHUIA.

19.3.5. TemMbl KypcOBbIX paboT.

1) OnpegeneHne cOOCTBEHHbIX 4YacTOT KonebaHwui ynpyrmx CeToK Npu pasfmuyHbIX YCNOBMAX
TpPaHCMUCCUW.

2) OnpepneneHune npodunen KoNednoLWwmxcs ynpyrmx CEToK MeTOA0M rPaHUYHbIX PEXMMOB.

3) Onpeaenexne npodunen kKoNednoLWwmXcst ynpyrmx ceTok Yepes npumeHeHe gopmynbl Janam-
Oepa.

4) OnpegeneHne npodunen Konebrowmxecs ynpyrmx CeTOK C MOMOLLbI0 MpaBuna napanneno-
rpamma.

19.3.6. Tembl pecepaToB He NpeaycmaTpuBaoTCS.

19.4. MeToamyeckne martepuanbl, onpegensiowme npoueaypbl OLEHMBAHUA 3HAHUW, YMEHWUN,
HaBbIKOB U (MNKN) ONbiTa AEATENIbHOCTU, XapaKTepU3yroLWmXx aTanbl popMUpPOBaHUA KOMNETEHLUN

OueHka 3HaHWA, YMEHWA U HaBbIKOB, XapakTepusyollas aTanbl (POPMUPOBaHUSA KOMMNETEHUUA B
paMKax U3y4yeHus QUCUUMITMHBI OCYLLECTBNAETCS B XOA4E TEKYLLEN N NPOMEXYTOYHOW aTTecTauni.

Tekyllas aTTecTtaunss NPOBOANTCH B COOTBETCTBUM C [lonoxeHnem o Tekylwen attectaumm obyya-
OLLMXCA MO nporpaMmmam BbicLlero obpasoBaHma BopoHeXCKoro rocyqapcTBeHHOro yHusepcuteta. Te-
Kyllasa atrectaumsa npoBoanTcsa B hopme ycmHozo onpoca (uHOusudyansHbil onpoc). Kputepun oueHusa-
HWS NpVBEAEHbI BbiLLe.

lMpomexyToyHast atTecTaums NPoBOANTCS B COOTBETCTBUM C [MoNoXeHneM 0 NPOMEXyTO4YHOM aTTe-
cTaumm obyyarLmnxcs nNo nporpaMmmam BbicLLero obpasoBaHusi.

KoHTpOnbHO-u3MepuTenbHble Matepuarbl NPOMEXYTOYHOW aTTecTaumm BKYarT B cebsa TeopeTu-
Yyeckue BOMpOChl, MO3BOMSAIOLWME OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUN W/UNn npaktudeckoe(ne) 3aga-
Hune(s), no3sonsowee(ne) oLueHUTb cTeneHb COOPMUPOBAHHOCTU YMEHUIA U(UNN) HABLIKOB, U(MNK) ONbIT
AeATenbHOCTU (yKa3bigaeme peasibHyt0 CmMpyKmypy).

Mpn oueHVBaHUN MCMOMb3YITCA Ka4YeCTBEHHbIE LUKarnbl OueHOK. KpuTepun oueHuBaHWUS npuBefeHbl
BblLLE.



