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PABEOYASA NPOMPAMMA YYEEHOWU OAUCLUUNIUHDI
61.B.10 Teopwus Jlepe-Layaepa, ee 0606LeHNS 1 NPUNOXKEHMUS

1. Wundp n HamumeHoBaHMe HanpaBrieHUs1 NOArOTOBKMU:
01.03.01 MaTtemaTuka

2. Mpodunb nogrotoBku: [inddepeHumanbHble ypaBHEHUSA, ANHAMUYECKUE CUCTEMBI U
onTUMarnbHoe ynpasreHne

3. KBanudwmkauma BbinyckHUKa: bakanasp
4. ®Popma obpasoBaHus: OyHas

5. Kadeppa, otBevaroLlas 3a peanmsauumio aucumnnunbl: Kadenpa anrebpbl u
MaTeMaTuyeCckux MeTOA0B rMApPOANHAMUKN

6. CocrtaBuTenu nporpammbli: npodeccop, 4.4.-M.H. 3BArnH Buktop [puropbesuy

7. PekomeHpoBaHa: HMC maTtematmnyeckoro cakynbteta npotokon Ne 0500-07 ot
29.06.2021 r.

8. Y4ueOHbIn rop: 2024-2025 CewmecTp(-bl): 7



9. Uenu n 3agaum y4e6HOM ANCLUNNINUHDI:

Llenbto Kypca sierissiemcsi OCBOEHME OCHOBHbIX MOHATMI Teopuu cTeneHn Jlepe-Llaynepa u
OBnageHne MeTodamu MPUMEHEHUS 3TOW TEOPUM K PELLUEHUIO PasfUYHbIX MaTeMaTU4ecKux
3apau.

3adayu usydeHusi ducyuniuHbl

- O3HaKOMIIEHME C COBPEMEHHLIMW MEeTOAaMW HENMHENHOro aHanmM3a W TOMONOrMyYeckux
MeTO[0B aHanun3a

- BblpaboTKa HaBbLIKOB M YMEHWUN MO MPUMEHEHMIO MOMYYEHHbIX 3HAHUM NPWU peLleHMn 3agad
pasHbIX MaTeMaTU4YeCKNX ANCLMMINH

10. MecTo yyebHOM AncUUNNUHLI B cTpyKType OOI:

OucumnnnuHa «Teopusa Jlepe-laygepa, e€ o600LWEeHNS U NPUNOXEHUS» OTHOCUTCS K 4acTu,
dopmMmnpyemon y4actHukamm obpasoBaTesibHbIX OTHOWeEeHU brnoka 1.

[ns ero ycnewHoro ocBOEHNA HeOOXOANMbI 3HAHUS U YMEHUs, NPUODPETEHHbIE B pesynbTaTe
0o0y4eHns no npeawecTByOWMM ANCUMMINHAM: MaTeMaTU4ecknn aHanua, yHKUMOHASbHbIN
aHanus, Tononornyeckme MeToabl HENMMHENHOro aHanmsa.

CTyoeHT gomkeH cBobOAHO BnageTb MaTeMaTU4yeCcKMM aHasm3oM, afieMeHTaMn HENMUMHENHOTO
aHanusa, obnagaTtb NOSIHbIMU 3HAHUAMM (PYHKLIMOHANBbHOro aHanumsa.

11. KomneteHuun oOGy4arowerocs, cdopmmpyemble B pe3ynbTaTe OCBOEHUS
ANCLUMNNUHBI:
Koga HassaHue Koa(bl) | MHaomkaTop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
MK-1 | CnocobHocTb MK-1.1 | BeibupaeT n aHanmampyeT | 3HaTb: 3apybEXxHY0 1 OTEYECTBEHHYHO
cbopa, obpaboTku, WMHOpMaLNIO C LiENbio nutepatypy B npegmMeTHon obnactu
aHanusau COCTaBeHWsA afekBaTHON | YMeTb: pabotaTtb C pasnuyHbIMu
nccnegoBaHun B MaTtemMaTu4ecKkon Moaenu | UCTOYHMKaMM Hay4YHoW nHdopmMaumm,
obnactu n3y4yaemoro oobekTa COCTaBNATb MareMaTuyeckne Mogenm
ypaBHEHU B pasnnyHbIX NPOLLECCOB
YacCTHbIX Brnagetb: nctouyHmkammn nHcopmaumm,
NPOU3BOOHbIX U HaBblkamun paboTbl C NUTEpPaTypOM,
ypaBHEHWI WHOPMALMOHHBIMY CUCTEMaMM
MaTemMaTnyecKkomn MK-1.2 | NpumenseT 3HaTb: KOHUEeNTyarnbHbl€ OCHOBbI
PU3nkn Knaccudeckne metoapl MEeTOA0B UCCref0oBaHNA MaTeMaTUYeCcKmX
nuccnenoBaHus Moaenen B npegMeTHon obnactu;
MaTemMaTn4ecknx OCHOBHble MeToAbl AoKa3aTenbCcTBa
Mopernen B obnactu MaTemMaTu4eCKNX YTBEPXKOEHUI B
YPaBHEHWUI B YACTHbIX obnacTtun ypaBHEHUIN B YACTHbIX
NPOM3BOAHbIX U NPOM3BOAHbIX 1 MaTeMaTn4eckon unsmkm
ypaBHEeHUI YMeTb: hopmynnpoBaTb NOCTAHOBKM
MaTemMaTnyeckon OM3nKM | OCHOBHbIX 3aday MaTteMaTuyecKkom
dU3MKn, B TOM YUCIIE B N-MEPHbIX
NMHENHBIX NPOCTPaHCTBAX;
dopmMynupoBaTh 1 AOKa3blBaTb TEOPEMBI
CYyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
KOPPEKTHOW NOCTAHOBKM 3adad ans
anddepeHumanbHbIX ypaBHEHWUIA
Bnagetb: TeopeTudeckummn nogxogamm K
NCCreAoBaHMI0O MaTeEMaTUYECKNX
mMogernen B obnactn ypaBHEHWI C
YaCTHbIMU NMPOU3BOLHBIMU; HABLIKAMM
paboTbl B UHPOPMALMNOHHBIX
COBPEMEHHbIX cUCTeMax
MMK- Wcnonb3yeT meToabl 3HaTb: pasnuyHble MeToAbl
1.3. NCCrnefoBaHWs YpaBHEHUN | UCCNeaoBaHNS pa3peLuMOoCTy
B YaCTHbIX NPOM3BOLHbIX MaTemaTudeckux Mogenen
N ypaBHEHWI YMeTb: BblAeNATb KAYECTBEHHbIE
MaTemMaTuyYeckon M3k | CBOMCTBA PELLEHNA MaTEMaTUYECKNX
C LUenbio aHanusa mMogernen
Ka4yeCTBEHHbIX CBOWCTB Bnapgetb: MeTogamMm camocTosITENBHOTO
PELLEHMIA COCTaBMEHHbIX 06yYeHMs HOBbIM 3HaHMAM U cnocobamm




MaTeMaTU4EeCKMNX
Mopaenen

X NnpuMeHeHna K nccnegoBaHuo
peLIJeHMIZ 3agayun n aHannmasy
Ka4eCTBEHHbLIX CBOWCTB

12.

CTpyKTypa 1 copgepxaHue y4eGHOM AUCLUNIIUHDI:
O61beM AuCLUMNIINHBI B 3a4eTHbIX eAuHMLIax/4Yacax B COOTBETCTBMU C YYEOHbIM NfIaHOM

—4/144
dopmMa NPOMeXXyTOHHOM aTTecTauumn: 3K3aMeH.

13. TpyROEMKOCTb MO BuAam y4yebHomn paboTbl

TpyooemKocTb
. Mo cemecTpam
Bug y4ebHom paboThbl Bcero P
7
AyauNTOpHbIE 3aHATUSA 52 52
B TOM YuUCIiEe: nekuum 26 26
npakTu4eckme 26 26
nabopartopHble
CamocToaTenbHasa pabota 56 56
dopma npoMexXyTodHOM aTTecTauum 36 18/18
(3Kk3ameH)
Wroro: 144 144

13.1. CopepxaHne AUCLUMNIUHLI

HanmeHoBaHune Peanusauua pasgena

n/n pasgena CogepxaHve pasgena AMCUMNINHGI ANCUMUMITMHBI C MOMOLLbIO

ONCLUUNINUHbBI OHnavH-kypca, QYMK *
1. Jlekumm

1.1 | CreneHb lMpoBepka HE3aBMCUMOCTU OT BbiGOpa opreHTauum
oTobpaxeHuin npocTpaHcTBa. [loka3aTenbCTBO paBEHCTBA CTENEHEN
obnacren n- KOHEYHOMEPHOIro OTOBPAaKEHUSI N €r0 CYXXEHUS.
MEPHOro Bbluncnenune cteneHn otobpaxeHuii obnactem n-
NpoCTpaHCcTBa MEPHOro IMHENHOro NPOCTpPaHCTBa

1.2 | Bnonne Kputepum oTHOCUTENBHOM KOMNAKTHOCTU. [pumepsbl
HenpepbIBHbIE
oTOBpaXEeHWs.

1.3 | CreneHsb Jlepe- Onpenenexne. KoppekTHOCTL onpeaeneHus.
LLaynepa CeoricTBa. BbluncneHune creneHy npocTenmx

oTobpaxeHui Jlepe- Llaygepa. AHanorn teopembl
Xonda n Teopembl Bopcyka.

1.4 | T'omMOTONHOCTb Mpu3Haku. PasnnyHble BapuaHTbl Teopemsbl LWayaepa.
BrosiHe Teopema lNeaHo.

HenpepbIBHbIX
BEKTOPHbIX Nonemn

1.5 | PaspelummocTtb PaspelwmmocTtb 3agaun Kowm gns O,

HekoTopbIx Y MccnepgoBaHue paspelinMoCTh KOHKPETHbIX
HavanbHbIX 3aga4 AY.

1.6 | CnekTpanbHbie Mprmepbl BNOSTHE HEMPEPbLIBHLIX BEKTOPHbLIX MOSEN.
CBOMCTBA BMoJiHe BbluncneHue nHgekca ocobom ToOYKM BrofHe
HenpepbIBHbIX HenpepbIBHOrO BEKTOPHOIO MOS.
onepaTopos

1.7 | YpaBHeHus c Mpumepsbl. [locTaTouHOE YCrOBUE CyLLEeCTBOBaHUSA
napameTpom Tovek budpypkaumm. Teopema KpacHocenbckoro.

Teopema PabuHoBm4ya o rmobaneHom dbudypkauun.
MpunoxeHus
2. MpaKkTnyeckune 3aHATUA

2.1 | CteneHb lMpoBepka HE3aBNCMMOCTHM OT BbibOpa opreHTaLmm
oTODOpaXkeHun npocTpaHcTBa. [loka3aTenbCTBO paBeHCTBA CTENEHEN
obnacten n- KOHEYHOMEPHOIO OTOBOPaKEHUSI U €r0 CYXKEHMS.
MEPHOro Bbluncnenne cteneHm otobpaxeHun obnacren n-
NpoCTpaHCcTBa MEPHOro JIMHENHOrO NPOCTPAHCTBA

2.2 | Bnonne Kputepum oTHOCUTENBHOM KOMNAKTHOCTU. [1pumepsb!
HenpepbIBHbIE




OTODpaXEeHWs.

2.3 | CteneHb Jlepe- OnpegeneHune. KoppeKkTHOCTb onpeneneHus.

Waynepa CaoncTBa. BbluncneHnne cteneHm NnpocTennx
oTobpaxeHuii Jlepe - LWaynepa. AHanorn Teopemsl
Xonda u TeopeMbl Bopcyka.

2.4 | ToMOTOMHOCTb MpusHaku. PasnuyHble BapuaHTbl Teopembl LLayaepa.
BMOSHe Teopewma NMeaHo.

HenpepbIBHbIX
BEKTOPHbIX Nonemn

2.5 | PaspelummocTb PaspelummocTtb 3agaun Kowm gns OY,

HekoTopbIx OY WcecnenosaHune paspelummMmocT KOHKPETHBIX
HadanbHbIX 3aga4 Y.

2.6 | CnekTpanbHble [MprMepbl BNOMHE HenpepbIBHbIX BEKTOPHLIX MOMEN.
CBOWCTBa BromnHe BbluncneHnune nHgekca ocobon ToYKU BosHe
HenpepbIBHbIX HenpepbIBHOrO BEKTOPHOIO Morsi.
onepaTopos

2.7 | YpaBHeHua c Mpumepsl. [locTaTouHOE YCNOBUE CYLLECTBOBaHUA
napameTpom Touek budypkaumm. Teopema KpacHocenbckoro.

Teopema PabuHoBnya o rmobanbHom 6udypkaumm.
MpunoxeHus

13.2. Tembl (pasgenbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Buabl 3aHsaTU (YacoB)

Ne HanmeHoBaHVe TeMb CamocTosTenn-

n/n (paspena) gueumnnuHbl Jlekumm | MpakTnyeckue | JlabopatopHble Hasi paGoTa Bcero
CrteneHb oTobpaxeHun

1 | obnacTen N-MepHoro 3 3 - 8 14
NpoCTpaHCcTBa

5 BnonHe HenpepbIBHbIE 3 3 - 8 14
oTOBpaXeHWs.

3 | CreneHb Jlepe-LLaygepa 4 - 8 16
["lOMOTONHOCTL BMoOMHe -

4 | HenpepbIBHbIX BEKTOPHbIX 4 3 8 15
noneu

5 | PaspewmmocTb HekoTopbix Y 3 4 - 8 15
CnekTpanbHble CBOWCTBA -

6 | BNONHE HernpepbIBHbIX 5 5 8 18
onepaTopos

7 | YpaBHeHMS C napaMeTpoMm 4 4 - 8 16
KoHTponb: - - - - 36
Wror: 26 26 - 56 144

14. MeToan4yeckue ykasaHma Ans odoyvyarowmxcs no 0CBOEHUIO AUCLUMIIUHDI

B npouecce npenogaBaHus OUCUMNIIMHBLI UCMOMb3YOTCA Takue Buabl yyebHon paboTbl, Kak
nekumMu, npakTuyeckue 3aHAaTUS, a Takke pasnuyHble BuAbl CaMOCTOATESNbHOW pPaboThbl
obyyatrowmxcsa. Ha nekumsax pacckasbiBaeTcsl TeopeTUYecKUn martepuan, Ha npakTUyYecKux
3aHATUAX peLLatoTCs NpMMepbl N0 TEOPETUYECKOMY MaTepuany, NPOYUTaHHOMY Ha NEKUUSX.
Mpwn n3ydenun kypca «Teopus Jlepe-Llayaepa, eé 0606wWweHna n NpunoxeHmsi» oby4darowmmcs
crnefyeT BHMMATENbHO CrylwaTb M KOHCMEKTMPOBaTb MaTepuarn, uanaraeMblil Ha ayauTOPHbIX
3aHATUAX. [Ona ero nOHMMaHWS U KayeCTBEHHOrO YCBOEHUS peKoMeHAyeTcs criedytollas
rnocrnegoBaTernbHOCTb AENCTBUN.

1. MNocne kaxgow nekuuu cTyaeHTam pekoMeHayeTcs nogpobHO pasobpaTb NPOYUTAHHBLIN
TeopeTU4eckni Mmatepuarn, BblydUTb BCE onpeaeneHns n opmynmpoBkU TeopeM, pasobpaTb
npuMepbl, peleHHble Ha nekumn. [lepen cnegywowen nekumn o6si3aTenbHO NOBTOPUTH
MaTtepwuan npeabigyLen nekuuu.

2. MNepen npakTU4ecKMM 3aHATMEM 00s3aTenbHO MOBTOPUTH NEKUMOHHbIM MaTepuan. llocne
NPaKTUYECKOro 3aHATUA elle pa3 pa3obpaTb peLleHHble Ha 3TOM 3aHATUM npumepbl. Ecnun npu
peLlleHnn NpUMepPOB BO3HMKHYT BOMPOCHI, 06a3aTeNbHO 3a4aTh Ha CreayloLeM NpakTuYecKom
3aHATUM UNKU B NPUCYTCTBEHHbIN Yac rnpenogasaTtento.

3. MNpu noaroToBke K NpPakTUYECKUM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUS MO Temam,
n3yu4uTb nNpumMepbl. Pewas 3agaydn, npegBapuTenibHO NOHATb, KAKOW TeopeTUYeckun maTepuan



HY>XHO

nucnonb3oBatb. HameTtutb nnaH peweHund, I'IOI'IpO6OBaTb Ha ero OCHOBe pelnTb

npakTuyeckne 3agayw.
4. Kpome 06bIMHOro Kypca B cUCTEME «ONEKTPOHHbIA YHMBEPCUTETY», BCe Heobxoanmble Ans
yCBOEHUS Kypca mMaTepwuanbl pa3MeLLeHbl TaKke Ha cante dakynbTeTa
https://math.vsu.ru/wp/?page_id=937

15. lNepeyeHb OCHOBHOW W [OOMNOSNIHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
HeobXoAUMbIX ANl OCBOEHUSI AUCLMUMNIIUHDI

a) OCHOBHas nutepartypa:

Ne n/n NcTouHMK

1 3sirvH B.I'. BBeaeHne B Tononormyeckne Metoabl HENMHENHOro aHanmaa : y4ebHoe nocobue / B.I.
3BArvH ; BopoHexckuin rocygapcTBeHHbIn yHuBepcuteT. — BopoHex : Uspgatenbckuit gom BI'Y, 2014. —|
291 c.

2 ThoctepHuk J1.A., Cobones B.N. KpaTkuii Kypc dyHKUMOHaNbHOro aHanu3aa,/ sgatenscteo «JlaHby,
2009, 272 ¢

3 CwmaruH B.B. [enctButenbHbin aHanms : [ydebHoe nocobue] / BopoHex : Msgatensckuii gom BIY, 2015.
61 c. http:/mww.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf.

4 Konmoropos A. H.. 3nemeHTbl Teopun yHKUMI 1 DYHKLMOHANbHOro aHanmnsa : [ydebHuk] / A.H.

Konmoropos, C.B. ®omuH ; Mockosckuii roc. yH-T um. M.B.JTomoHocoBa .— U3g. 7-e .— M. : duamatnur,
2012 — 570 c

6) AononHuTeneHaa nutepaTtypa:

Ne n/n | UcToYHMK

5 3BdrvH B. I.. JInHenHble dpearonsmMoBbl onepaTopbl U UX CBOMCTBA : yd4ebHoe nocobue Ans cTyaeHToB
By3oB / B.I". 3garuH, B.T. OmuTtpuerko, H.M. PaTtunHep ; BopoHex. roc. yH-T .— BopoHex : UL, BI'Y,
2007 .—81c

6 HupeH6epr J1.. Jlekumm no HenuMHeNnHOMy pyHKUMoHanbHomy aHanuay / J1. HupeH6epr ; nep. ¢ aurn. H.[.
BeegeHckon .— M. : Mwup, 1977 — 232 c.

7 3BaruH B. I'.. CTeneHb OpneHTMPOBaHHbIX OTOBPaXKEHNN KOHEYHOMEPHbLIX MHOro00pasui : y4ebHo-
mMeToamyeckoe nocobue ans sysos / B.I'. 3esruH, B.T. Omutpuenko, H.M. PatuHep ; BopoHex. roc. yH-T
.— Boponex : JIOIN By, 2006 .— 43 c.

8 BeeneHwne B Tononoruto ; YyebHoe nocobue gns crtyq. By3os, 0byy. no cney,. "Martemartuka" / HO.I".
Bopucosuy, H.M. brinsusikos, A.A. Uspaunesuy, T.H. domeHko .— 2-e nsg., gon. — M. : Hayka :
®uamarnut, 1995 .— 414 c.

9 Teopwusi cTeNneHn KOHEYOMEPHbIX OTOBpaxeHui: y4eb. nocobue ansa ctygeHToB 3 Kypca maT. dak. /
cocT. 1. A. BopoTtHukos, B. I'. 3BarnH.-BopoHex: BI'Y, 2002.-58 c.

10 KpacHocenbckun M. A. 'eomeTpuyeckne metoabl HenvHenHoro aHanuaa / M. A. KpacHocenbckui,
IM.1.3abpewko.-M.: Hayka, 1975.-510 c.

B) MHOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE pecypchl (OuumManbHbIe pecypebl UHTEPHET) :

Ne n/n Pecypc

11 http://www.lib.vsu.ru - anekTpoHHbIn kaTtanor 3HBE BI'Y

12 OBbC «YHuBepcuteTcKkas bMbnmoTeka oHNamH»

13 https://math.vsu.ru/wp/?page id=937 — Caint dakynbteta

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyvyeHns Anst CaMOCTOATENIbHOW paboThbl

Ne n/n NCTOYHMK

1 JTroctephruk J1.A., Cobones B.N. KpaTtkui Kypc pyHKumoHanbsHoro aHanusa,/ Usgatenectso «JlaHby,
2009, 272 c.

> Xenemckun A. A.. Jlekumm no yHKUMOHaNbLHOMY aHanmay : [ydebHuk] / A. A. Xenemckuii .— M. :
MUHMO, 2004 .— 552 c.
KonmoropoB A. H.. SnemeHTbl Teopun yHKUMIA 1 PyHKUMOHANBHOIO aHanusa : [y4ebHuk] / A.H.

3 Konmoropos, C.B. ®omuH ; MockoBckui roc. yH-T um. M.B.JlomoHocoBa .— WN3a. 7-e — M. :
dusmarnut, 2004 .— 570 c
BeegeHune B Tononormio : YyebHoe nocobue ans cryq. By3oB, o6y4. no cned. "MatemaTuka" / HO.I'.

4 Bopucosuy, H.M. brinsHskos, A.A. Uspaunesuy, T.H. domeHko .— 2-e nsa., gon. — M. : Hayka :
Ousmarnut, 1995 — 414 c.

5 Teopusi CTENEHN KOHEHOMEPHbIX OTODOpaxeHui: y4eb. nocobue anga ctyaeHToB 3 Kypca mart. dak. /
cocT. 1. A. BopoTtHukos, B. I'. 3BarnH.-BopoHex: BI'Y, 2002.-58 c.

6 KpacHocenbckun M. A. 'eomeTpuryeckne Mmetoabl HenvHenHoro aHanuaa / M. A. KpacHocenbckui,
I1.1N.3abpeiiko.-M.: Hayka, 1975.-510 c.

7 3BsirvH B. I'.. JInHenHble (pefronbsMoBbl onepaTopbl 1 X CBOWCTBA : y4ebHoe nocobune onsa CTygeHTOB



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
http://www.lib.vsu.ru/elib/texts/method/vsu/m15-29.pdf
http://www.lib.vsu.ru/
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

By3oB / B.I". 3Bsrun, B.T. OmutpueHko, H.M. PatuHep ; BopoHex. roc. yH-T .— BopoHex : UIML BI'Y,
2007 .—81c

HupeHGepr J1.. Ilekumm no HenuHernHoMy cpyHKunoHansHoMy aHanuay / J1. HupeH6epr ; nep. ¢ aHrm.
H.[. BeegeHckon .— M. : Mup, 1977 .— 232 c.

3BsrvH B. I'.. CTeneHb Op1eHTMPOBaHHbLIX OTOBPaKEHMI KOHEYHOMEPHbBIX MHOroobpasui : y4ebHo-
9 mMeToauyeckoe nocobuve ans Bysos / B.I". 3edAruH, B.T. AmuTpurerko, H.M. PatuHep ; BopoHex. roc. yH-
T .— BopoHex : JIOIN BI'y, 2006 .— 43 c.

MuweHko A.C. Kypc anddepeHumansHon reometpum n tononorum / A.C.MuweHko, A.T.PomeHko.-
M.:N3n-B0 MI'Y, 1980.-439 c.

MonoxeHne 06 opraHn3auUMn camocTosiTeNbHON paboTbl 0Oy4vatoLmxca B BopoHexckom
rocygapcTBeHHOM YHUBEpPCUTETE

10

11

17. WHdoOpMaUMOHHbIE TEXHONOrMu, Ucnosib3lyemMmble AnNs peanusauum y4eOHoM
AUCUMNIUHBbI, BKIIOYasi nporpamMmMmHoe obecnevyeHMe UM MHGDOPMaALNOHHO-CNpPaBOYHbIE
cuctemsbl (NMpu Heo6xoAMMOCTH)

OucumnnmHa moXxeT peanuaoBbiBaTbCA C NPUMEHEHUEM AUCTaHUMOHHBIX obpasoBaTenbHbIX
TEXHOSIOTUMN.

lNMNepeyeHb HeobxogmMmoro nporpammHoro obecneyveHus: onepaumoHHasa cuctema Windows mnu
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6paysep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHO-TeXHU4YeCcKkoe obecneyeHMe AUCLUUNIIUHDI:

CneuuanunsnpoBaHHas Mebernb.

[na camocTosTenbHOM paboTbl MCNONb3YETCH KNacC C KOMMbIOTEPHOM TEXHMKOWN, OCHALLEHHbIN
HeobXoOMMbIM NPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4ebHbIMM nocobusamm
3aKkoHogaTenbHO - MNPaBOBOM W HOPMATUBHOM MOUCKOBOW CUCTEMOW, MMEKLIMW BbIXOO B
rnodanbHyo ceTb.

Mpn peanusaumm ANCUMNANHBI C UCMNOMBb30BaHMEM OUCTAHLMOHHOMO 06pa3oBaHUs BO3MOXHbI
AONOSTHEHNA MaTepUanbHO-TEXHNYECKOro obecnevyeHnsa QUCUUnIIHbI

19. ®OHA OLEHOYHbIX CPEeaAcTB:

OueHouYHble cpeacTBa ANA NpoBeAeHUs TeKyLWen U NPOMEXYTOYHOM aTTecTauum
Mopsgok  oOueHkn  OCBOeHMst  obydvawowmmuca  yyebHOro martepuana  onpejensieTcs
cofepXaHnem crnegyrLmnx pasgenos AUNCUNNINHDI:

WHankaTop(bl)
Ne HanmeHoBaHve pasgena
KomneTeHuunsi(n) [OCTWKEHUs OueHouHble cpeacTBa
n/n OMcuUMnIMHbI (Moayns)
KOMMEeTEHUMM
CTteneHb oTobpaxeHun obnacren [omallHne 3agaHus,
1 MK-1 MK-1.2
N-MEPHOro NpoCTpaHCcTBa KOHTponbHasi pabota Ne 1
> BnonHe HenpepbIBHbIE AK-1 MK-1.1, [omaluHne 3agaHus,
0oTOBPaXXEHWs. MK-1.2 KOHTponbHasi pabota Ne 1
Crenenb Jlepe-lLayaepa MK-1.1, JomaliHne 3aganHus,
3 MK-1 MK-1.2, KOHTponbHasi pabota Ne 1
MK-1.3
[foMOTOMHOCTL BNoOsHeE MK-1.1, [JomaliHne 3aganus,
4 . MK-1
HenpepbIBHbIX BEKTOPHbLIX NoNemn MK-1.2 KOHTponbHasi pabota Ne 1
PaspelummocTb HekoTopbix Y MK-1 MK-1.1 [JomaliHne 3aganus,
5 MK-1.2, KOHTponbHasi pabota Ne 1
MK-1.3
CnekTpanbHble CBOMCTBA BMOSHE MK-1 MK-1.1 [JomaliHne 3aganus,
6 HenpepbIBHbIX OnepaTopoB MK-1.2, KOHTponbHasi pabota Ne 1
MK-1.3
7 YpaBHEHUS C NapamMeTpoMm MK-1 MK-1.2, [omaluHne 3agaHus,
MK-1.3 KOHTponbHasi pabota Ne 1

I POMEXYTOHHaA aTTecTauund

I'Iepequb BOMPOCOB K 3K3aMeHYy
dJopma KOHTPOJ1A - 3K3aM€EH

20. TunoBble OLEHOYHbIe CpeacTBa M MeToAMYECKMe MaTepuanbl, onpeaensiowme
npoueaypbl OLleHUBaHUA




20.1. TeKyLUMM KOHTPOSb YyCNeBaeMOCTH

KoHTponb ycneBaemMocTM MO AUCUUMNIIMHE OCYLECTBNAETCS C MNOMOLbIO  CrieaytoLmx
OLIEHOYHbIX CPEeACTB:

HdomawHue 3adaHusi:

[lo meme 1. CmeneHb omobpaxxeHut obnacmet n-MepHoO20 npocmpaHcmea

3BarnH B.[. BeegeHne B TOnonorunyeckne mertoabl HenuHenWHoro aHanmaa/ B.[. 3BaArvH ;
BopoHexckun rocyaapctBeHHbIn yHuBepcuteT. — BopoHex : VsgaTenbckuii gom BIY, 2014, —
291 c.

3apanue:

[MpoBepuTb BbINOSTHEHNE CBONCTBA FOMOTOMNUYECKON MHBAPUAHTHOCTH.

[lo meme 2. BriosiHe Henpepbi8HbIE 0MObpaXKeHUsl.

3BarnH B.[. BeegeHne B Tononorunvyeckne metoabl HenuHenHoro aHanmusa/ B.I. 3BsarvH
BopoHexckun rocyaapctBeHHbIn yHuBepcuteT. — BopoHex : VsgaTenbckuii gom BIY, 2014, —
291 c.

3apanue:
1. 3apava 2.1.4
2. MpuBeCTM NpMMep KOMMNAKTHOro OToOpaXeHus

o meme 3 CmeneHb Jlepe-Lllaydepa

3BarnH B.[. BeegeHne B TOnonorundyeckne metodbl HenuHenHoro ananmsa/ B.. 3BsarvH
BopoHexXckuin rocyaapctBeHHbIn yHuBepcuteT. — BopoHex : MsgaTenbckuii gom BIY, 2014, —
291 c.

3apanue:

lMokasaTb NpuUMeHeHne nemMmmbl 2.2.5 B gokasaTenbCTBE KOPPEKTHOCTU onpeaeneHns cteneHmn
Jlepe-llaynepa

[lo meme 4. [oMOMONHOCMb 8M0JIHE HEMPEPbLIBHbIX BEKMOPHbIX NMosiel

3BarnH B.[. BBegeHne B TOnonoruvyeckne metoabl HenuHenHoro aHanmsa/ B.[. 3BarvH
BopoHexckuin rocyaapctBeHHbIn yHuBepcuteT. — BopoHex : MsgaTenbckmuii gom BIY, 2014, —
291 c.

3apanus:

1. [MokasaTb CXoACTBa U OTNIMYMSA NPU3HAKoOB romoTonuu otobpaxeHun Jlepe-Layanepa
(Teopema Pylie, Teopema 06 ocTpom yrrne u Teopema llyaHkape).

2. [okasaTb Teopemy 2.7.3, 2.7.5

1o meme 5. Paspewumocmb Hekomopbix Y

3BarnH B.I. BBegeHne B TOnonoruvyeckne metoabl HenuHenHoro aHanm3a/ B.[. 3BArvH ;
BopoHexckun rocygapcteeHHbIn yHuBepcuteT. — BopoHex : spgaTenbckun gom BI'Y, 2014, —
291 c.

3apaHue: [lokasaTb Teopemy 2.7.7

[lo meme 6. CnekmparsbHble ceolicmea 8r0J/IHe HernpepbI8HbIX ONepamopos

3BarnH B.[. BBegeHne B TOnonoruvyeckne metoabl HenuHewHoro aHanu3a/ B.[. 3BArvH ;
BopoHexckun rocygapctBeHHbIn yHuBepcuteT. — BopoHex : spgaTenbckun gom BI'Y, 2014, —
291 c.

3apaHue: [lokasaTb Teopemy 2.8.8, 2.8.9, 2.8.10

[lo meme 7. YpasHeHuUs ¢ napamempom

3BarnH B.[. BBegeHne B TOonomnoruvyeckne metoabl HenuHenHoro adHanm3a/ B.[. 3BaArvH
BopoHexckun rocygapctBeHHbIn yHuBepcuteT. — BopoHex : sgaTenbckun gom BIY, 2014, —
291 c.

3apaHue: [lokasaTb Teopemy 2.8.25

MpumMepHbLIN NepeYvYeHb 3aaayv AN KOHTPOoNbHOU paboTbl No1:

KoHTponbHO-uamMeputenbHbin MmaTtepuan Ne 1.

1. He3aBMCUMOCTb CTENEHUN OT BbiOOpa TOYKM P B KOMMOHEHTE CBABHOCTU O0MNONHeHus obpasa
rpaHuubl obnactm
2. Teopema lNMeppoHa-PpobeHnyca



Tekywnn KOHTpONb nNpeacTtaBnseT cobon NPOBEpKy YycBOeHus1 y4vebHOro martepuana
TEeOpeTUYECKOro 1 NPakTUYECKoro xapakrepa, peryfisipHo OCyLLEeCTBNAEMYO Ha 3aHATUAX.

Llenb Tekywiero kKoHTpons:

OnpepeneHne ypoBHSA CCOPMUPOBAHHOCTM MNPOdECCUOHANTbHBIX KOMMNETEHUMA, 3HaHUN U
HaBbIKOB AeATENbHOCTM B 0611acTu 3HaHWK, n3naraemMblX B Kypce.

3ajaun TekyLlero KOHTponA: NPoBECTU OLEeHNBaHNe

1. YpPOBHSI OCBOEHUSI TEOPEeTUMYECKUX W NPaKTUYECKUX MNOHATUW, HayYHbIX OCHOB
npodeccnoHanbHoOW AeATEeNbHOCTY;

2. cTeneHn roToOBHOCTM obyyalroLeroca NpUMeHsTb TeopeTUYeckne N NpakTuyeckne 3HaHna m
npodeccuoHanbHO 3Ha4YMMyH MHOpMaL MO, CHOPMUPOBAHHOCTU KOTHUTUBHBLIX YMEHUN.

3. nNpuOBpPEeTEHHbIX YMEHWW, NPOMECCUOHANTBHO 3HAYUMbIX ANA  NpodeccMoHanbHON
AesaTenbHOCTH.

Tekylwnmn _KOHTPONb MNpeAHasHadyeH nans MnNpoBEPKM Xoga W KadecTBa (hopMmpoBaHuUs
KOMNeTeHUnn, CTUMynupoBaHus Yy4debHon paboTbl obyy4aeMbix W COBEpPLUEHCTBOBaHUSA
METOOMKN OCBOEHUSI HOBbIX 3HaHUK. OH obecnevmnBaeTcsa NPoBeAEHNEM KOHTPOSIbHOM paboThl.
B xoge koHTponbHOM paboTbl obyyatowemycsa Bblgaetcs KMM ¢ nepeyHeM TeopeTuvecKkunx
BOMNPOCOB W npefnaraetcs OTBETUTb Ha AaHHble BOMpochl. B xode BbINOMHEHUS 3adaHuin
Henb3s MNoNb30BaTbCA NUTEPATYPON M KOHCMEKTOM JeKuui, orpaHudeHve no spemeHu 90
MUHYT.

Ecnn Tekywasa attectauusi nNpoBOAUTCS B OUCTaHUMOHHOM cpopmaTte, To  oby4varowmincs
AOIDKEH MMEeTb KOMMbIOTEP W OOCTYN B CUCTEMY «OMEKTPOHHbIM yHMBepcuTeT». Ecnn y
oby4atowlerocss OTCyTCTByeT Heobxogumoe obopyaoBaHMe wnu AOCTyn B CUCTEMY, TO OH
06s3aH coobwmnTb NpenogasaTtenito 06 aTom 3a 2 paboumx AHA. Ha KOHTponbHyk paboTy B
ANCTAHLUNOHHOM pexnme 0TBOAUTCA orpaHudeHmne no spemeHn 120 MuHyT.

20.2. NpomexyToyHaa aTrectauus

[MpomexyTodHasa aTtrecTaumsi npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHUSA BCEro
obbema yvyebHon aucumnnuHbl. NpomexyTovHasa aTTectaumsa no aucumnnuHe «Teopus Jlepe-
LWaynepa, eé o0b6obLeHns n npunoxeHus» nposoamtcs B oopme ak3ameHa. [lpegHasHadveHa
Ans onpeaeneHnst ypoBHA OCBOEHUS Bcero obbema y4ebHom UCUMNIINHGI.

lMpomexyTodHasa aTTecTauus, Kak npaBuio, OCyLLEeCTBIISETCA B KOHUE cemecTpa. PesynbtaTthl
Tekylwen artrtectaumm oby4arowerocs no peweHunto kadeapbl MOryT ObiTb y4TeHbl Mpwu
npoBefeHMM MPOMEXYTOYHOW aTTecTtaumn. [lpy Hecornacum CTydeHTa, emy [Jaetcsa
BO3MOXXHOCTb MPONTN MPOMEXYTOUHYHO aTTecTtauuio (6e3 ydeTta ero Tekylmx aTrectaumm) Ha
O6LLMX OCHOBaAHUSAX.

Mpn NpoBeOeHUM 3K3aMeHa Y4YMTbIBAKOTCA pe3yfibTaTbl KOHTPOSIbHOW paboThl U YyYMTbIBAETCS
BbICTaBnsiemMas npenogaBaTerniem oLleHka 3a paboTy B Xxoae NpakTUYECKUX 3aHATUN.

Ecnn y obyvatoweroca ecTb MNONOXUTENbHasi OLEHKa MO KOHTpPOnbHOW pabote u
NoNoXNUTENbHAA OLEeHKa paboTbl B Xo4e OOy4YeHWsA MO MpPaKTMKE, TO OLIEHKA MO 3K3aMeHy
BbICTABNSETCA Kak cpeaHee apudMeTUYECKOe AAHHbIX OLEHOK C OKPYrfieHue OecATbIX Aonen
no maTtematmdeckum npasunam. Ecnm obyvawowmnca He MMeeT MONOXUTENbHON OLEHKM
KOHTPONbHOW paboTe unn NpakTUKe, UM HE COrnaceH C 3TOW OLEHKOW, OH MOXET OTBETUTb Ha
COOTBETCTBYHLLME BOMPOCHI B XO4E 3K3aMeEHa.

[MpuMepHbIM NepeyYeHb BONPOCOB:

1 Jlemma Jlepe-lllayoepa o paBeHCTBE cTeneHen oTobpaxeHnsa u ero cyxeHust (6es
AokasaTenbcrBa)

5 BrnonHe HenpepbiBHble OTOGOpaxeHus. Kputepuin OTHOCUMTENbHOW KOMMakTHOCTU (6e3
AoKasaTenbCcTBa)

3 Onpegenexuve crtenenu Jlepe-lLaygepa BnonHe HenpepbIBHbIX BEKTOPHbIX NOSEN

4 KoppekTHOCTb onpeAeneHns  cTeneHu Jlepe-llaynepa BRomHe HeMpepbiBHbIX
BEKTOPHbIX NONnen

5 CeovictBa ctenenu Jlepe-Llaygepa BnonHe HeNpepbIBHbIX BEKTOPHbLIX NOSIEN

6 PasnuyHble BapuaHTbl Teopemsl LLlayaepa

7 [Mpn3HaKn roMOTONHOCTM BMOJSTHE HENPEPbLIBHBIX BEKTOPHbIX NONEN




AHanor TeopeMbl Bopcyka

© |00

[MpunoxeHwne: Teopema NeaHo

10 Onpe,u,eneHme N CBOMCTBA 0COOLIX TOYEK BMNOJHE HEernpepbIBHONro BEKTOPHOIO MoJiAd

11 | O630p crnekTpanbHbIX CBONCTB JIMHENHbLIX BNOJIHE HEMPEPbIBHbLIX ONepaTopoB

12 BbluncneHne crteneHn NMHENHbIX BMOSHE HenpepbIBHbIX BEKTOPHbIX nonemn

13 BbluncneHne nugekca ocobom To4kM BNOSTHE HENpPepbIBHOrO BEKTOPHOro nons (6es
AokasaTenbCcTBa)

14 | YpaBHeHus ¢ napamMeTpoM. TOYKM BETBIIEHUS U TOYKN BrdypKaumnm

15 | HeobxoamMmoe ycnoBume CyLLeCcTBOBaHMS ToYek Budypkaumnm

[ocTtaTo4yHoe ycnoBue cyLecTBOBaHUSA Todek budypkaunn. Teopema M.A.

16
KpaCHOCGJ'IbCKOFO
KpuTepuu oueHMBaHUA KOMNETEHLMN LLikana oueHOK
MonHbIN 1 NpaBWIbHbIA OTBET Ha 06a Bonpoca bunera. OTnunyHo
HeTo4HOCTM B OTBETE Ha BOMNpOCHI bunera. XopoLuo
CyuiecTBeHHble Heo4eTbl B OTBETE Ha BOMpPOCh! bunera. YOoBneTBopuTENLHO
IMoNHOCTLIO HE packpbIT, NO KpanHen Mepe, oAnH Bomnpoc buneTa. HeynosneTsoTenbHO

20.3 PoHA OUEHOYHbIX cpeacTB chOPMUPOBAHHOCTU KOMMNETEHUUN CTYAEHTOB,
pekoMeHAyeMbI ONA NpoBeAeHUs AUarHOCTUYeCKux paéor

Nel Kakoe HaseaHue HMeeT cleiyiollas akcioma teopun crenenn d(f, D.p) =
d(f,Dy.p) +df. Dop), Dy © D, D D2 =07

a) AKCHOMA HOPMHPOBKIH;

(IJ aKCcHOMAa a/IMTUBHON 3aBUHCHMOCTH OT Dﬁ.ﬂaCTH;

B) AKCHOMA TOMOTOIHMECKO HHBAPHAHTHOCTH.

Ne2 Bribepere nparnianHyio Qopay: THPOBKY 0C HOBHOH TeopeMbl TEOPHH CTEITeHH.

a) Ilycre (f. 1 D.p)e 3o D, p) # 0. Torna f(r) = p nmeer pemenne r* € [,
6) Hyers (f, D, P eSS, D, p) # 0. Toraa f(r) # p nueer pemenne *° € D,

) Myers (f, D, P eSS, D. p) = 0. Torna f{x) = p numeer pemenne ©* € D.

r) Hyers (f, D, p) € 5, [__.F_ﬁ_p] = (. Torga f(x) = p ne nueer pemennii.

N3 Ecom flazg) = p. a oy € D, mouka xp naspipaeres’?

a) MAIHPOBAHHON TOUYKOI;
6) Toukoil nepernba;
B) p - TOYKA.

Ned JLna moboit obnactn D € B raxolt, uro D # 0 n mobuix f € C(D),p ¢ f(0D),
ecom (f, D, p) € 32, 10 (f —p, D,0) € ¥ u umeer mecto paseHcThO :F(f D.p)=d(f —
. D, 0. Jannasi aKcHOMAa HOCHT HA3BAHHE AKCHOMBI

O/THOPOJHOCTH.

Nehy s moboii obnactn [ € B rtaxoit, wro D # 0w mobex f € C(D),p & floD),

cemn (f, D, p) € Yoomo(f—p, D.0) € S dlf, D.p)ud(f—p D,0)..
a) paBHBI
6) He pABHEL

Nt IIyere Dy, ... Dy, € B Dy = U Di:DiND; = 0 npu i £ ji £ 0,5 #
0, If Dy, p) € 3. Torna onpenenentt crenenn d( f, Dy, p),i = 1, ..., m, a rakmxe d( f, Dy, p)
u Z d( f, D, p)
i=1

a) paBHbBI;

D) He paBHEL

NeT Ecom p & f(D), ro (f. D,p) € > nd(f, D, p) pasna
0

KpuTtepuu n wkanbl oueHnBaHma 3agaHun ®OC:

1) 3agaHus 3akpbiToro TMna (BblIoop 04HOro BapuvaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI/ OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET.



2) 3agaHns OTKPbITOro Tuna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHblli OTBET;
e 0 6Gannoe — ykasaH HEBEpPHbIN OTBET.

3) 3apaHns oTKpbITOro Tmna (4YmMcno):

e 2 Ganna — ykasaH BepHblli OTBET;
e 0 6Gannoe — ykasaH HEBEpPHbIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCNOSIb30BaHUIO NPy NpoBeAeHUU
ANarHOCTUYECKUX paboT C Leribio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AAHHOMN
AUCLUUNIUHBI (3HAHUX, YMEHUIN, HAaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynsteta npotokon Ne 0500-07
oT 29.06.2021 r.
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