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PABOYASA MPOrPAMMA YYEBEHON AUCLUUNIIUHDI
61.B.]B.01.01 BeBeageHne B MHOro3Ha4HbIN aHanus3

1. Koo 1 HammeHoOBaHMe HanpaBneHus NoAroTOBKMU:
01.03.01 MaTtemaTuka

2. Mpodunb nogrotoBkn: duddepeHumansHble ypaBHEHUSA, [MHAMUYECKME CUCTEMBI U
onTUMarnbHoe ynpasreHune

3. Keanudumkauma BbinyckHuka: bakanasp
4. ®dopma oby4yeHusn: OyHas

5. Kacbeapa, otBevarlan 3a peanusauymio aucumnnuubl: Kadgeapa anrebpbl u
MaTeMaTuyeCckux MeTOA0B ’MAPOANHAMUKN

6. CoctaBuTENnM Nporpammbl: npogeccop, a.d.-Mm.H. Muknnx KOpuin EBreHbeBuny

7. PekomeHpgoBaHa: HMC matemaTtudeckoro gakynbteta npotokosni Ne 0500-04
oT 18.06.2020 r.

8. YuebHbIn roa: 2022-2023 CemecTtp(bl): 6



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI:

Llenu y4yebHou ducyunnuxbl: Llenbio Kypca ABnseTca 0OCBOEHUE OCHOBHbIX MOHATUIA U (PaKTOB
TEOPMM MHOTFO3HaYHbIX OTOOpaeHun un  POPMUMPOBAHME  CMOCOOHOCTU  NPUMEHEHUS
NONyYeHHbIX 3HAaHW 1 HaBbIKOB AN1A pelleHns 3agad

3adayu usyydeHusi QucyunIuHbl

- O3HAKOMSIEHNE C MHOTO3HAa4YHbIMW OTOBPaAXKEHNAMM

- OBNageHne OCHOBHbIMM MeTo4aMu peLleHns 3agad

- BblpaboTKa HaBbIKOB M YMEHWIA MO NMPUMEHEHWUIO MOMYYEHHbIX 3HAHUA NPU PEeLLeHUn Apyrnx
MaTeMaTuyeckux 3agau.

10. MecTo y4ye6HOM AucuUNUHbI B cTpykType OOIl: oTHOCMTCA K 4acTu, bopmMupyemon
y4yacTHuUKaMm obpasoBaTeribHbIX OTHOLWEHM bnoka 1. aucumnnuH no selbopy

[ns ero ycnewHoro ocBOeHNA HeOb6X0ANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe
00y4eHns no npeawecTByLWMM ANCUMNINHAM: MaTeMaTU4ecknn aHanua, yHKUMOHASbHbIN
aHanus, 4eNcTBUTENbHbIN aHanus.

CTyoeHT pormkeH cBobOAHO BnageTb  MaTeMaTU4eckuM  aHanma3oMm,  dremMeHTammu
AEeNCTBUTENBLHOMO aHanusa, obnagatb NOMAHBIMU 3HAHUSAMW (PYHKLMOHANBHOIO aHanuaa.

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHUA,
HaBbIKW), COOTHECEHHbIe C NNaHUpPyeMbIMU pe3yribTaTaMu OCBOEHUS obpa3oBaTeNnbLHOWM

nporpamMmmbl (KOMneTeHLl,I/Iﬂ MU BblnyCKHMKOB)Z

Koga HassaHue Koa(bt) WugmkaTtop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
MK-1 | CnocobHocTb MK-1.1 | Bblbupaet un 3HaTb: 3apyBEXHY0 U OTEHYECTBEHHYHO
cbopa, obpaboTku, aHanuaupyet nutepatypy B npegMeTHon obnactu
aHanusau MHopmauuto ¢ Lenbo | YMeTb: paboTtaTb C pasnnyHbIMU
nccnegosaHui B COCTaBMEHMS WCTOYHMKaMM Hay4YHOW nHdopmMaumm,
obnactu afexkBaTHON COCTaBNATb MareMaTuyeckne Mogenm
ypaBHEHWU B MaTemMaTnyecKkom pasnu4yHbIX NPOLLECCOoB
YaCTHbIX MOoZernm nsy4yaemoro Bnagetb: ncroyHnkamm nHcpopmauun,
NPOU3BOAHbIX U obbekTa HaBblkamun paboTbl C NUTEpPATYpPOMH,
ypaBHEHWI WHOPMALMOHHBIMY CUCTEMaMM
MaTemMaTnyecKkomn MK-1.2 | MNMpumeHsieT 3HaTb: KOHUEeNTyarnbHbl€ OCHOBbI
PU3nkn Knaccudeckne metoapl MEeTOA0B UCCref0oBaHNA MaTeMaTUYeCcKmX
nuccnenoBaHus Moaenen B npegMeTHon obnactu;
MaTemMaTn4ecknx OCHOBHble MeToAbl AoKa3aTenbCTBa
mopernen B obnactu MaTemMaTu4eCKNX YTBEpPXOEeHU B
YPaBHEHWUI B YaCTHbIX obnacTtun ypaBHEHUIN B YACTHbIX
NPOM3BOAHbLIX U NPOM3BOAHbIX 1 MaTeMaTn4eckon unsmkm
ypaBHEeHUI YMeTb: hopmynnpoBaTb NOCTAaHOBKU
MaTemMaTnyeckomn OCHOBHbIX 33a4 MaTemMaTuyecKomn
doum3smKK ¢un3MKK, B TOM YMCrie B N-MEpPHbIX
NMHENHBIX NPOCTPaHCTBAX;
dopmMynupoBaTh 1 AOKa3blBaTb TEOPEMBI
CYyLLIeCTBOBaHWS, €QNHCTBEHHOCTH,
KOPPEKTHOW NOCTAHOBKM 3adad ans
anddepeHumanbHbIX ypaBHEHWUIA
Bnagetb: TeopeTudeckummn nogxogamm K
NCCreaoBaHMIO MaTEMaTUYECKNX
mMogernen B obnactn ypaBHEHWI C
YaCTHbIMU NMPOU3BOLHBIMU; HABLIKAMM
paboTbl B UHPOPMALMNOHHBIX
COBPEMEHHbIX CUCTEMAaXx
MK-1.3 | Ncnonb3yeT meToabl 3HaTb: pasnuyHble MeToAbl
nccrnegoBaHus nccrnegoBaHMs paspeLlmmMocTu
YPaBHEHUI B YaCTHbIX MaTemaTndeckux Mogenen
NPOW3BOAHbLIX U YMeTb: BblAeNATb KAYECTBEHHbIE
ypaBHeHUi CBOWCTBA peLleHnin MaTemaTUIeCcKmx
MaTemMaTU4eCcKon Mogenemn
dPU3MKN C Lenbio Bnagetb: MeETOgaMM CaMOCTOSITENBHOIO




aHanmM3a Ka4yeCTBEHHbIX | 00y4YeHMst HOBbIM 3HaHUsIM U cnocobamu
CBOWCTB peLLEeHNi WX MPUMEHEHMUS K  UCCNeaoBaHMIo
COCTaBMNEHHbIX pelueHun 3agadn 1 aHanuay
MaTeMaTU4eCKmNX Ka4yeCTBEHHbIX CBONCTB

Mopaenemn

12. O6beM gucumninHbIl B 3a4eTHbIX eguHunuax/vyac. — 2/72.
Popma NpoMeXyTOHHOM aTTecTauum: 3a4€T

13. TpyAROEMKOCTb MO BUAam y4yebHomn paboTbl

TpygoemKocTb
. Mo cemecTpam
Bug y4ebHom paboThbl Bcero

6

AyauNTOpHbIE 3aHATUSA 32 32
B TOM YuUCIiEe: nekymm 16 16
npakTu4eckme 16 16

nabopaTtopHkle - -

CamocrosiTensHas paborta 40 40
WToro: 72 72

13.1. ConepxaHne AUCLUMNIUHLI

n/n

HanmeHoBaHue
pasgena gucumnimvHbl

CopeprxaHue pasgena AUCLMNIMHbI

Peanusauyus
pasgena
ONCUMNNUHBI C
MOMOLLbIO
OHNawH-Kypca,
QYMK*

1. Nekuun

11

MynbTrnoTobpaxkeHus

MHorosHauHble dyHKUUK. MoHATUE MHOrO3HAYHOM OYHKLNN,
NpUMepPbl MHOTO3HaYHbIX (PYHKUUIA B pa3nn4YHbIX pasgenax
MaTemaTuK1 (Teopun oNTUManbHOro yrnpaBneHus,
MaTeMaTU4EeCKON S3KOHOMMKE, TEOPUM UMP, MPUBIIKEHHBIX
BbIYMCIIEHMI, METPUYECKOM aHanuse, o depeHumanbHbIX
YPaBHEHUSAX C pPa3pbIBHON NpaBoR 4YacTbio,
andpepeHumanbHbIX HEpaBeHCTBaxX).

MHorosHa4vHble oTobpaxeHus. [onyHenpepbiBHbIE CBEPXY U
CHM3Y MHOro3Ha4Hble 0TobpaXkeHusi, X CBOMCTBA.
TeopeTUKo-MHOXECTBEHHbIE Onepauun Hag MHOTO3HaYHbIMU
oToBpaXeHnssMn

1.2

HenpepbIBHOCTb
MyfbTUOTOBpaKeHN

HenpepbiBHbIE 1 N3MEPUMbIE MHOFO3HaYHbIE OTOBpPaXKEHWUS.
MeTtpuka Xaycgopda. MHoOrosHayHble oOTOOpaeHus ¢
KOMMaKTHbIMA M BbINyKMbiMA  3HadeHuamn. CBONCTBa
METPMYECKON  MPOEKUMM Ha  BbIMyKIOe, KOMMAKTHOEe
MHOXeCTBO. CeneKkTopbl MHOFO3Ha4YHbIX OTODPaXXEHWUNA.
CyLecTBOBaHNE HEMPEPbIBHBIX N N3MEPUMbIX CEMNEKTOPOB Y
HEMpepbIBHbIX U U3MEPUMbIX MHOFO3HaYHbIX OTOBPaKEHWN.
KoHTpnpumepbl

1.3

HenoaBwXHble TOYKM
MYNbTUOTOBPaKEHNI

HenogBwxHble TOYKU MHOrO3Ha4HbIX oTOGpaXKeHUN.
Teopema baHaxa n KakytaHu

1.4

OuddepeHumnansbHble
BKITHOYEHMS

MHOrosHauHbI WHTErpasnbHbLI onepaTtop M ero CBOWCTBA
Teopema cyulecTBOBaHWUS pelleHns anddepeHumnanbHoro
BKITHOYEHMS.

Jlemma A.®.OunmnnoBa O HesIBHOW (YHKUMM U ee
NPYMEHEHVE B TEOPUM YNPaBIISIEMbIX CUCTEM

https://edu.vsu.r
u/enrol/index.ph
p?id=5938

2. MpakTnyeckne 3aHATUSA

2.1

MynbTroTOGpaXeHus

MpvMepbl MHOTO3HAYHBLIX (PYHKLWI B pasnUYHbIX pasgenax
MaTeMaTuKu (Teopum ONTUMasnbHOTO  ynpaBreHus,
MaTeMaTU4eCcKo IKOHOMMKE, Teopun Wrp, NPUBIIKEHHBLIX
BbIYVCIEHNIA, MEeTpUYeckoM aHanuse, avddepeHumanbHbIX
ypaBHEHMSIX c pa3pbIBHOW npasoW yacTblo,

https://edu.vsu.r
u/enrol/index.ph
p?id=5938




andepeHLmanbHbIX HepaBeHCTBax). Mpumepsl
MOMNyHenpepbIBHbIX ~ CBEPXY WU CHU3Y  MHOrO3HaYHbIX
OoTODpaXXEeHW, UX CBONCTBA.

2.2 | HenpepbIBHOCTb CBovicTBa  MEeTpUMYECKOW  MpPOEKUMM  Ha  BbIMYKIIOE,
MynbTUOTOBpaXeHUi KOMMNakTHoe MHoxecTBo. CylliecTBoBaHWE HeNpepbIBHbIX U
N3MEPUMbIX CEMEKTOPOB Yy HEMPEPbIBHLIX U U3MEPUMbIX
MHOro3Ha4HbIX 0TO6paxxeHun. KoHTpnpumepbl.

2.3 | HenoaBwxkHbIe TOYKM Mpymepbl HEeNoOABWXHbIX TOYeK MHOrO3Ha4YHbIX
MynbTUOTOBpaXeH OTOOpPaxXeHWN.

N3yyeHne cBA3M MpuHUMNA  HEMNOABMXHOW  TOYKM B
pasnuyHbIX pasgenax MmateMaTuku.

2.4 | OudpcbepeHumansHble MpuMepbl MHOFO3HAYHOrO UHTErparnbHOro onepartopa.
BKIIOYEHUS MNpumep npuvMeHeHWs nemmbl dunMnnoBa O HEABHOW
YHKUMM B TEOPUM YNPABSIEMbIX CUCTEM.

13.2. Tembl (pa3genbl) AUCUMNIUHBLI U BUAbI 3aHATUN

Bugbl 3aHsaTMI (4acoB)

Ne HaumeHoBaHWe TeMbl CamocTosTenn-

n/n (pasgena) gueumnnuHbl Jlekumn | MNpaktnyeckme | JlabopaTopHkle Has paBoTa Bcero

1.1 MynbTnoTobpaxeHus 4 4 - 10 18

1.2 HenpepbIBHOCTb § 4 4 ) 10 18
MyNbTUOTOBPaXKEHWI

1.3 HenogswxHble TOYKM 4 4 ) 10 18
MyNbTUOTOBPaXKEeHWI

14 [dnddepeHumansHble 4 4 ) 10 18

BKITHOYEHMS
WToro: 16 16 - 40 72

14. MeToan4yeckue ykasaHusi ansi ody4aromxcs no 0CBOEHUIO AUCLUMNSINHbI

B npouecce npenogaBaHua AUCUMNIMHBLI UCMOMB3YKOTCA TakMe BuAbl y4ebHOW paboTbl, Kak
nekumu, npakTU4eckme 3aHATUSA, a Takke pasfnuyHble BuAbl CaMOCTOSATENbHOW pPaboThl
obyyvamowmxca. Ha nekumax pacckasblBaeTcsl TEOpeTUYeCcKUn maTtepuarn, Ha npakTUYecKux
3aHATUAX peLLarTcs NPUMEpPLI N0 TEOPETUYECKOMY MaTtepuarny, NPoYUTaHHOMY Ha NEKUUSIX.
Mpn wun3yyeHnn Kypca «BBegeHne B MHOrO3Ha4HbIM aHanuad» obyvalowmumcs crnegyet
BHUMATENbHO CriyllaTb M KOHCNEKTUpOBaTb MaTepuan, nsnaraeMblii Ha ayauTOPHbIX 3aHATUAX.
Ona ero nNoHMMaHUA WM  Ka4eCTBEHHONO0  YCBOEHUS  peKkoMeHayeTcs  criegyrollas
nocrnenoBaTenbHOCTb AENCTBUIN.

1. locne Kaxgow nekuun cTygeHTaM pekoMeHayeTcsi nogpobHo pasobpaTb MPOYUTAHHBLIN
TeopeTuyeckun maTtepwuarn, Bbly4uTb BCe onpefeneHns u opMynupoBKM Teopem, pasobpatb
npuMepbl, pacCMOTPEHHbIE Ha nekuuun. lNepen cneyowen nekunn obasatenbHO MOBTOPUTL
MaTepuan npeablaylen nekumm.

2. MNepen npakTU4ECKUM 3aHATMEM 00si3aTENbHO MOBTOPUTL NEKUMOHHbLIN MaTepuwan. lNocne
NPaKTUYECKOro 3aHATUA eLle pa3 pasobpaTb peLleHHble Ha 3TOM 3aHATMM nNpumepbl. Ecnn npu
peLlleHn NpMMepPOB BO3HUKHYT BOMPOCHI, 06s13aTenbHO 3afaTh Ha criefyoweM npakTUYecKom
3aHATUN NN B NPUCYTCTBEHHBIN Yac npenogasaTtenio.

3. Mpu nogrotoBke K MNpPakTUYECKMM 3aHATUSIM MOBTOPWUTH OCHOBHbIE MOHATUS MO Temawm,
n3yunTb npumepsbl. Pelwlas 3agayv, npenBapuTernibHO NOHATb, KAaKOW TeopeTU4ecKknin matepuan
HY>XHO MCNONb30BaTb. HameTuTb nnaH peleHusi, nonpoboBaTb Ha €ro OCHOBE penTb
npakTuyeckme 3agaqw.

4. Kpome 06bI4HOro Kypca B cUCTEME «ONEKTPOHHbIN YHUBEPCUTETY», BCE Heobxoanmble Ons
YyCBOEHMS Kypca mMaTepuansbl pasMeLLeHbl Takxe Ha cante dakynereTa
https://math.vsu.ru/wp/?page_id=937

15. MepeyeHb OCHOBHOW W J[OONOSIHUTENILHOW INUTepaTypbl, PECYPCOB WHTEpPHeET,
Heob6XoAUMbIX ANsi OCBOEHUSI AUCLUMUNIIUHbI


https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=

a) OCHOBHas nutepartypa:

Ne n/n NcTouHUK
Bopucoewud K. ., Fenbman B. ., Mbiwkuc A. 1., ObyxoBckuii B. B. BBegeHue B Teoputo
1 MHOrO3Ha4HbIX OTOOpakeHun 1 guddepeHLManbHbIX BKIKOYEHUA. 2-0e 13g. M.: KHWXKHbIR

aom «Jlmbpokomy. 2011.

ApyTioHoB A.B. nekumm no BeINyKNoMy U MHOrosHa4yHomy aHanusy. ®usmatnut, 2014, 184
C.

http;//www.studentlibrary/ru

http://bookoteka.ru/24235.html

6) gononHuTenbHaa nuTepaTypa:

Ne n/n NcTouHMK

Bopucosny HO.I",, F'enbmaH B.[., Meiwkuc A.M., O6yxosckuin B.B. MHorosHauHble
oTobpaxeHusi. ITorm Haykm 1 TexHuku. MaTtemaTtuyeckun aHanms. T.19, 1982

06eH XK.-., Okneng W. MpuknagHon HenvHeHbIn aHanns. M., Mup, 1988

®uHoreHko V.A. NnniocTpnpoBaHHbIe NPUMEPbI K TEOPUU MHOXKECTBEHHbIX NPOCTPaHCTB U
Tononorun. Metog.ykasaHus. Upkytck, UY, 1990

dununnos A.®. indpdepeHumansHble ypaBHEHWUS C pa3pblBHOW NpaBon YacTbio. M., Hayka, 1985.
TonctoHoroB A.A., duHoreHko N.A. O pelleHusax anddepeHumnanbHOro oroYeHuns ¢

7 nonyHenpepbIBHON CHWU3Y HEBbIMYKIOW NPaBOn YacTbio B 6aHax0BOM NPOCTPAHTCTBE.
Matem. cb. 1984. T. 125 (167), N 2 (10), c. 199-230

8 Weapuy J1. AHanuns. T. 1, M., Mup, 1972

9 Knapk ®. Ontumusaums n Hernagkuin aHanuns. M., Hayka, 1988.

ol 01 || W

B)MHpOPMaLNOHHbIE SNEKTPOHHO-06pa3oBaTeNbHbIE pecypchbl (0huumanbHble pecypcbl MIHTEPHET)™:

Ne n/n Pecypc

10 http://mww.lib.vsu.ru - anekTpoHHbIv kaTanor 3HB BI'Y

11 OBbC «YHuBepcuteTckas bMbnmoTeka OHNamH»

12 https://edu.vsu.ru/enrol/index.php?id=5938 — 3neKTPOHHbIN Kypc
13 https://math.vsu.ru/wp/?page id=937 — Cant dakynoteta

16. NMepeyeHb y4eOHO-MeTOANYECKOrO ob6ecneyeHns Afsi CaMOCTOATEeNIbHOW paboThbl

Ne n/n NcTouHmK
Bopucosud KO. I, lenbman b. [., Meiwkuc A. [1., O6yxosckui B. B. BeeaeHne B Teoputo
1 MHOrO3Ha4YHbIX 0TOBpaXeHU 1 guddepeHumnanbHbIX BKITIOYEHUNA. 2-0e n3g. M.: KHWXKHbI

aom «Jlnbpokomy. 2011.

ApyTioHoB A.B. nekumm no BbINyKNoMy Y MHOro3Ha4dHoMy aHanuay. duamatnut, 2014, 184
c. http://e.lanbook.com/books/element.php?pll id=59691 http://bookoteka.ru/24235.html
Bopucosuy HO.IM., lenbman B.[., Mbiwknc A.M., O6yxoeckuin B.B. MHOrosHauHble
oTobpaxeHusi. Torn Hayku 1 TexHukn. Matematnyeckmn aHanms. T.19, 1982

O6eH XK.-., Skneng W. NpuknagHon HennHenHbin aHanus. M., Mup, 1988

®uHoreHko V.A. UnniocTpnpoBaHHbIe NPUMEPbI K TEOPUM MHOXKECTBEHHbIX MPOCTPaHCTB U
Tononorun. Metoa.ykasanus. Upkytck, UMY, 1990

dunmnnos A.®. IuddepeHumnanbHble YpaBHEHMS C pa3pbiBHOW NpaBon Yactbio. M., Hayka, 1985.
ToncTtoHoroB A.A., ®uHoreHko N.A. O pewenunsix andpdepeHumnanbHOro knoveHns ¢

7 NonyHenpepbIBHON CHN3Y HEBbIMYKOM NPaBov YacTbio B 6aHaxOBOM MPOCTPaHTCTBE.
Matem. cb. 1984. T. 125 (167), N 2 (10), c. 199-230

o O || W

8 LWeapu J1. AHanms. T. 1, M., Mup, 1972
9 Knapk . Ontumusaums n Hernagkui aHanus. M., Hayka, 1988.
10 MonoxeHne 06 opraHnsauum camocTosaTenbHOM paboTbl obyyatoLlwmxcsi B BopoHexckom

rocygapCTtBeHHOM yHuBepcurtete

17. WHdoOpMaUMOHHbLIE TEeXHONIOrMU, WUCNONib3yeMble Ans peanu3auum y4eOHom
AUCLUMNIUHBLI, BKNOYasa nporpamMmMmHoe obGecneyeHue v MHEPOPMaLUNOHHO-CNpPaBOYHbIE
cucTtembl (Npu Heo6xo0aNMMOCTH)

AucumnnuHa MoXxeT peanu3oBbiBaTbCA C NPUMEHEHUEM AUCTaAHUMOHHBIX obpasoBaTeribHbIX
TEXHOJI0r1HN, Hanpumep, Ha nnatgopme «ONEKTPOHHbLIN yHUBepcuTeT BIryY»
(https://edu.vsu.ru/enrol/index.php?id=5938).



http://bookoteka.ru/24235.html
http://www.lib.vsu.ru/
https://edu.vsu.ru/enrol/index.php?id=5938
https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
http://e.lanbook.com/books/element.php?pl1_id=59691
http://bookoteka.ru/24235.html
https://edu.vsu.ru/enrol/index.php?id=5938

lMepeyeHb HeobxoaMMOro nporpammHoro obecneveHms: onepaumoHHasa cuctema Windows mnm
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera nnm
Internet.

18. MaTepuanbHO-TeEXHUYECKOe obecneyeHMe AUCLUNIINHDI:

CneunanunsunpoBaHHasa mebensb.

[na camocTosiTensHON paboTbl NCNOSMb3YETCHA KIacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXxoAMMbIM  MporpaMMHbiM  obecnevyeHneM, 3MeKTPOHHbIMKU  y4eOHbIMM  nocobusiMm 1
3aKoHogaTeNbHO - NPaBOBOM M HOPMAaTUMBHOW MOMCKOBOW CUCTEMOW, MMEILLUN BbIXOA4 B
rnobanbHyo ceTb.

Mpu peanusaunn ANCUUNIIMHBI C UCNOSIb30BaHNEM AUCTAHLMOHHOIO o6pasoBaHUA BO3MOXHbI
AOMONHEHNSA MaTepuanbHO-TEXHNYECKOro obecneyeHnsa QMCUMNIINHDI.

19. ®OHA OLEHOYHbIX CPEeacTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLen U NPOMEXYTOYHOM aTTecTauum
Mopsagok  OueHKM ocBOeHusi  obyyarowmmmucs  y4yebHOro  mMatepuana onpegensiercs
cogepxxaHnem cnegyrumx pasgenos AUCUUNINHGI:

HanmeHoBaHne
Ne KomneTeH MuamkaTtop(bl) 4OCTUXKEHMS
pasgena gucumniuHbl OueHouHble cpeacTtea
n/n umnsa(u) KoMneTeHunu
(Moayns)
1 MynbTroTobpaxkeHus AK-1 AK-1.2 JdomawHne 3agaHus,
KOHTponbHaga paborta Ne 1
2 HenpepbiBHOCTb AK-1 MnK-1.1, JJomalluHne 3aganHus,
MyMbTUOTOBPaXKEeHWUI MK-1.2 KOHTponbHas pabota Ne 1
3 HenoasuxHble TOYKK MK-1.1, [omaluHne 3agaHus,
MynbTUOTOBPaXXeHun MK-1 MK-1.2, KOHTpornbHasa pabota Ne 1
MK-1.3
4 OnddepeHumansHble MK-1.1, [omalwHre 3agaHus,
MK-1
BKITHOYEHUS MK-1.2 KOHTponbHasa paborta Ne 1
MpomexyTouHasa aTTecTaums 3ayéT BbICTaBNsAETCA NpY YCNEeLHON caaye
dopma KOHTpONS - 33a4€T KOHTPOJSTbHOM paboThl

20. TvnoBble oOUEHOYHble cpeaAcTBa M MeToAMYECKME MaTepuanbl, onpegensrowime
npoueaypbl oLeHUMBaHUSA
20.1. TeKywmn KOHTPOSb yCneBaemMocTun
KoHTponb ycneBaemMocTu no AUCUMNIIMHE OCYLLECTBNAETCA C MOMOLUbIO  creayroLmnx
OLEHOYHbIX CPeacTB:
HdomawHue 3adaHusi:
[1lo meme 1. MynbmuomobpaxeHusi
Bopucosuy 0. I, M'enbmaH b. ., Meiwkuc A. [1., O6yxosckuii B. B. BBeaeHne B Teoputo
MHOro3Ha4HbIX 0TOBpaxeHUn n guddepeHumnanbHbIX BKNOYEHUI. 2-0€ n3g. M.: KHXHbIN
aom «Jlnbpokomy». 2011.
3apaHue:
[MprBeCTM NpUMepPbl KOHKPETHBLIX MHOMO3HAYHbIX OTOBPaXKeHUN, KOTOPble ABMASTCA
A) MNonyHenpepbIBHLIMA CBEPXY.
B) MNMonyHenpepbIBHLIMU CHU3Y.
B) HenpepbiBHbIMN.
M) 3aMKHYTbIMMW.
[1lo meme 2. HenpepbigHOCMb MyrbmuomobpaxeHul
Bopucosny 1O. I, M'enbman b. [., Mbiwkuc A. [1., Obyxosckuii B. B. BBegeHne B Teoputo
MHOro3Ha4HbIX OTOBpaxeHnn 1 anddepeHunanbHbiX BKNKOYEHUA. 2-0e n3a. M.: KHWXHbIN
aom «Jlnbpokomy. 2011.
3apaHue:




Hokasatb TeopeMy: MHorosHayHoe oToOpaxkeHne F, paencTBylollee U3  METPUYECKOTrO
npocTtpaHctBa X B K(Y) HenpepbIBHO Torga u TOMbKO Torga, Korga OHO HernpepbiBHO B METPUKE
Xaycgopda.

[lo meme 3 HenodsuxHble mo4Yku MyrnbmuomobpaxeHuu

Bopucosuy 1O. I, F'enbman B. [., Meiwkuc A. ., O6yxosckun B. B. BBegeHue B Teoputo
MHOro3Ha4HbIX 0TOBpaxxeHnn n guddepeHumnanbHbIX BKNIOYEHU. 2-0e nsg. M.: KHXHbIN

aom «Jinbpokomy». 2011.

3apanue:

1. [llpuBectn npumepbl HECYyWEeCTBOBaHUSA  HEMNpepbiBHbIX  CEYEHUM  MHOrO3Ha4HbIX
oTobpaxeHun. MNpuBectn NpuMepbl ANCUMOH annpPOKCUMaLUN AN KOHKPETHbBIX MHOFO3HAYHbIX
oTOBpakeHun.

2. [lpuBecTn npuMepbl CKUMAKLWKUN MHOIMO3HAYHbIX OTOBpaXeHUn, UMEKLWNX MHOro
HenoABWXHbIX TOYeK (B OTNMYME OT OAHO3HAYHOrO cnyyasi, rae HenogBwkHasi Touka
€ONHCTBEHHA).

[1lo meme 4. JuphepeHyuasibHble 8KIHYEHUS

Bopucoswny 0. I, M'enbman b. [., Meiwkuc A. 1., Obyxosckui B. B. BBegeHne B Teoputo
MHOro3Ha4yHbIX 0TOBpaxeHnn n guddepeHumnanbHbIX BKNOYEHUN. 2-0e nsg. M.: KHXHbIN

aom «Jinbpokomy». 2011.

3apanus:

MpmnBeCTM NpMMeEpPbl MHOrO3HAYHbIX BEKTOPHLIX NOMEN, ANA KOTOPbIX BbINOIHEHbI YCIOBUS

1. AHanora Teopemsbl Pyuue.

2. AHanora Teopemsbl Nyakape-bons.

3. Teopembl KakyTaHw.

MpumepHbLIN NepeYeHb 3agay AN KOHTPOJNIbLHOW paboTbl Ne1:

KoHTponbHO-nameputenbHbin matepuan Ne 1.

1. [MoHATME MHOrO3HAYHOM (PYHKLNN.
2. CenekTopbl MHOIFO3HA4YHbIX OTOBPaXXEHWN.

Tekywmin KOHTPONb npeacTaBnseTr cobon NPOBEPKY YCBOEHUA y4yebHOro marepuana
TEopPEeTUYECKOro 1 NPakTUYEeCKoro xapakrepa, perynspHo OCyLLeCTBNAEMYIO Ha 3aHATUAX.

Llenb Tekywiero KOHTpons:

OnpepeneHne ypoBHS CHOPMUPOBAHHOCTM MNPOMECCUOHANIbHBIX KOMMETEHUMA, 3HaHUA W
HaBbIKOB AeATEeNbHOCTU B 0611acT 3HaHWK, n3naraemMblX B Kypce.

3afaum TekyLero KOHTPOorns: NPOBECTU OLeHNBaHMe

1. YPOBHS OCBOEHUSI TEOPETMYECKMX U MNPaKTUYECKUX MOHATUM, HayuHbIX OCHOB
npodeccnoHanbHoOW AeATeNbHOCTY;

2. cTeneHn roToBHOCTM Oby4arollerocs NPUMMEHATb TeopeTUYEeCKMe N NpakTUYecKne 3HaHus u
npodeccnoHanbHO 3Ha4YMMy0 MHpopMauuto, COOpMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nNpuoBpEeTEHHbIX YMEHWN, NpPOMECCUOHANbHO 3HAYMMbIX Ans  NPOdEeCcCUOoHanbHOM
AEATENbHOCTMW.

Tekyuwinnm KOHTPOSb MNpefHasHayeH [ns MNpoBepKM Xxoda W KayectBa popMupoBaHUA
KOMMNEeTEeHUNA, CTUMYNupoBaHMs YyyebHom paboTbl obyvaemMbix M COBEPLUEHCTBOBaHMS
METOLMKN OCBOEHUNSA HOBbIX 3HaHUN. OH obecnevnBaeTcs NpoBeAeHNEM KOHTPONbHON paboThl.
B xome koHTponbHOM paboTbl obydatowemycsa Boigaetca KMM ¢ nepeyHeM TeOopeTu4ecKkux
BOMPOCOB W npeafiaraeTca OTBETUTb Ha [JaHHble BOMPOCbl. B xoade BbINOMHEHUA 3a4aHun
Hemnb3s MOoNb30BaTbCA NUTEPaATYPOM W KOHCMEKTOM neKuun, orpaHudeHve no BpemenHu 90
MUHYT.

Ecnu Tekywas atrectauus npoBOAMTCH B OUCTaHUMOHHOM dopmaTe, TO obyvalowmincs
AOIDKEH MMETb KOMMbIOTEP WM LOCTYN B CUCTEMY «ONEKTPOHHbIN yHMBepcuTeT». Ecnm y
oby4atowierocss OTCyTCTByeT Heobxogummoe obopyaoBaHME wnuM AOCTYyN B CUCTEMY, TO OH




065a3aH coobwnTb npenogasatento o6 aToM 3a 2 pabounx AHSA. Ha KOHTponbHyto paboTy B
AVCTAHUMOHHOM peXunme 0TBOAUTCS OrpaHnyeHne no sBpemeHn 120 MuHyT.

20.2. NMpomexyTo4yHan aTrecTauus

[MpomexyTodHaa aTtrecTaums npefHasHadyeHa [Ons onpefeneHus YpoBHA OCBOEHWSA BCero
obbema ydebHOM aucumnnuHbl. [poMexyToyHas aTtTectauma no gucuunnuvHe «BBegeHue B
MHOro3Ha4yHbI aHanu3» npoBoanTcs B hopme 3ayéta. [lpegHasHavyeHa Ans onpeneneHus
YPOBHS OCBOEHUS BCero obbema y4ebHon ANCUMMINHBI.

[MpomexyTodHaa aTTecTaums, Kak npaBuno, OCyLLeCcTBNAEeTCs B KOHLEe ceMmecTpa. Pe3ynbTaTthl
Tekylwen artrectaumm oby4arowerocs no pewweHuto kadeapbl MOryT ObiTb y4TeHbl MNpwu
npoBefeHnn MPOMEXYTodHOW aTtTectaumn. [lpy HecornacuuM CTydeHTa, emy [JaeTcs
BO3MOXXHOCTb MPONTN MPOMEXYTOYHYHO aTTecTtauuto (6es yyeTa ero Tekywmux aTrectauyun) Ha
06X OCHOBaAHUSAX.

Mpn NpoBeOeHUM 3K3aMeHa Y4YuTbIBaOTCA pe3yfbTaTbl KOHTPOSIbHOW paboThl U yYMTbIBAETCS
BbICTaBnsiemas npenogaBarternem oLeHka 3a paboTy B xo4e npakTU4eCcKuUX 3aHATUN.

Ecnn y obydatoweroca ectb MONoOXuTenbHasi oOueHKa Mo  KOHTpPonbHOW pabote u
NoSIOXUTENbHAA OLEeHKa paboThbl B XoA4e 00y4eHns No NpakTuke, TO BbICTaBnseTca 3a4éT. Ecnu
oOy4aloLWmnmnca He MeeT NOSTOXKUTESNTbHOM OLIEHKM KOHTPOSIbHOW paboTe unn npakTuke, Unn He
cornaceH ¢ 3To OLEHKOW, OH MOXET OTBETUTb HA COOTBETCTBYHOLLME BOMPOCHI B XO4€ 3a4€Ta.

[NpnmMepHbLIN NepevyeHb BONPOCOB:
MoHaTne mynbTMoTOBPaKeHns. BO3HUKHOBEHWE MYSIbTUOTOOPAXXEHUN B pPasfIMYHbIX

! obnacTtax maremMaTukm

5 N3mepumble  MynbTUYHKUMKU. Teopema 06  U3MEPUMbIX  MYIbTUAYHKLNAX.
MHOrosHau4HbI HTErpan

3 lMonyHenpepbIBHbIE CHU3Y MYSIbTUOTOOPaXXEHNA. Y CroBMS NOSTYHENPEPBLIBHOCTU CHU3Y.

[Mpumepbl. HenpepbiBHbIE MYNbTUOTOBPaXEHNS

lMonyHenpepbiBHbIE CBEPXY MyIbTUOTOOpaXeHusi. YCNnoBusi NOSTyHENPEPbIBHOCTU
ceepxy. [Npumepsbl

Teopema dunnnnosa

3aMKHYyTble MynbTUOTOBpaxeHus. YCrnoBus 3aMKHYTOCTU. B3anMocBsA3b 3aMKHYTbIX U
nonyHenpepbIBHbIX CBEPXY MYNbTUOTOBPaXXEHWN

Teopema KacteHa 06 n3amMepumMom cevyeHmm

Tononornyeckne CBOMCTBa 3aMKHYTbIX Y NONYHENPEPbIBHLIX CBEPXY

4
5

6 CynepnosnumoHHas N3MepuMocTb
7

8

9 .
MYNbTUOTOBPaXXEHNN

10 | KOHCTpyKUMS TONOMOrMYECcKOn CTENEHN MyNbTUOTOBpaXeHu s

11 | OCHOBHblE CBOMCTBA TOMOMIOrMYECKOWM CTENEHN MYNbTUOTOBPaKEeHUS

12 | OCHOBHblE TEOPEMbI O HEMOABWXHOWN TOYKE MYIIbTUOTOBPaXKEeHUS

13 | Onepayum o6beanHEHU 1 nepecevyeHnsa MynbTMoTobpaxxeHni N X CBOMCTBA

14 | Teopema makcnmyma

15 | Komnoauums mynbtmotobpaxeHmin. CBOMCTBO HENPEPBLIBHOCTM KOMMO3ULIUK

Onepauun cymmbl U NPOU3BEAEHUS MYTbTUOTOBPAXKEHNSI HA OYHKLMIO 1 UX CBOMCTBA

16
HenpepbIBHOCTU
Kputepuu oueHMBaHMA KOMNETeHUUN LLikana oueHok
[ns nonyyeHuns 3ayeTa No Kypcy HEOHGXOAMMO 3HaTb OCHOBHbIE 3ayTeHo

NOHATUA KypCa 1 BNnageTb MeTogaMin peleHna TUnoBbiX 3agad; MMeTb
KOHCNEKT BCEX PEeLUEeHHbIX 3aa4a4 NPakKTn4eCKmnx 3aHATUN.

Ecnu He BbINOMNHEHO, NO KpanHeW Mepe, O4HOW N3 YCroBUi 3a4eTa He 3ayTteHo




20.3 ®oHA oueHOYHbIX cpeacTB CPOPMUPOBAHHOCTU KOMMNETEHLUUN CTYAEHTOB,
pekomMeHAyeMbIn AnA NpoBeAeHUA ANarHoCTUYecKux pador

1. MHoxectso F (D) ={X‘ X e X,F(x) c D}, roe D <Y HasbiBaetcs

a) manbiM npoobpasom
©) nonHbIM Npoobpasom
OrtBerT: a)

2. Muoxectso F (D) :{X| xe X,F(X)"D#J}, rae D Y HasbiBaeTca

a) Mmanbim npoobpasom
©) nonHbIM Npoobpasom
OtBerT: 6)

3. Myctb F . F:X—>P)- MYIbTUOTOGPaXeHUS. MynbTrnoTobpaxkeHune

F,UF X > P(Y),(FuF)(X) =F,(x) U F(X) HasbiBaeTcs ... MynbTUOTOGPaxKEHMS.
a) obbeanHeHnem
0) nepeceveHnem
OrtBerT: a)

4. Tlyctb  F ,F:X —»>P(Y)- MynbTMOTOOpaxeHus, npudem  F (x) N F(x) =3, V(xe X).
MynbTuoTtobpaxerne F, N F : X — P(Y),(F, N F)(X) = F,(X) N F,(X) HasbiBaeTcs ...
MynbTUOTOBPaXeHUs.

a) obbegnHeHnem

0) nepeceveHnem
OTtgeT: 0)

5. MynbtnoTtobpaxeHue F HasbiBaeTcs ... , eCnn ero rpadmk eCTb 3aMKHYTOEe MHOXECTBO B
npocTtpaHctee X XY .

a) 3aMKHYTbIM

0) OTKPbITHIM

OtgerT: a)

6. MynbTnotobpaxkeHne F HasbiBaeTCs ... B TOMKe Xe X, ecnu gns noboro oTKpbITOro
MHOXecTBa V c Y Takoro, 4to F(X) NV =, HangeTca okpecTHOCTb U(X) TOYKM X Takas,
uto F(X) NV #Q,V(X € X).

OTBeT: nonyHenpepbIBHbIM CHU3Y

7. MynbTnoTtoGpaxeHne F HasbiBaeTcsl ..., €Cnv OHO MOSYHENPEPLIBHO CHU3Y B KaXKaow
TOUKe.
OTBeT: NonyHenpepbIBHbIM CHU3Y.

8. 8. MynbTnotobpaxeHue F HasbiBaeTcs ... B TOYke Xe X, ecnu ansa noboro oTKpbITOro
MHOXecTBa V c Y Takoro, 4to F(Xx) =V, Hangetcst okpecTHOCTb U(X) TOUKM X Takasi, 4YTo
FUX)cV.

OTBeT: nonyHenpepbIBHLIM CBEPXY

9. MynbTMoTobpaxeHne F HasblBaeTCcs ..., €CNM OHO MOJyHeNpepbIBHO CBEPXY B KaXaoM
TOUKe.
OTBeT: NONyHEeNpepbIBHLIM CBEPXY.



Kputepum un wkansl oueHnBaHua 3agaHm ®OC:

1) 3agaHung 3akpbiToro Tuna (BbI0op 04HOro BapuaHTa OTBETa, BePHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3agaHug OTKPbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

3) 3agaHug OoTKpbITOro TMna (4YMcno):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — ykasaH HEBEpPHbLIN OTBET.

3apaHusa pasgena 20.3 peKkoMeHAYHTCA K UCMOSIb30BaHUIO NPU NpoBeAeHUU
ANarHOCTUYEeCKUX paboT C Lesibio OLEeHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS AaHHOMN
AUCLUUNIUHBI (3HAHUW, YMEHUW, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC matemaTtudeckoro gpakynbsteTta, npotokosn Ne 0500-04
ot 18.06.2020 r.
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