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PABOYASA MPOrPAMMA YYEBEHON AUCLUNIIUHDI
61.B.]B.01.01 BeBeaeHne B MHOro3Ha4HbIN aHanus3

1. Koo 1 HammeHoOBaHMe HanpaBneHus NoAroTOBKMU:
01.03.01 MaTtemaTuka

2. Mpodunb nogrotoBkn: duddepeHumansHble ypaBHEHUS, OMHAMUYECKME CUCTEMBI U
onTUMarnbHoe ynpasreHune

3. Keanudumkauuma BbinyckHuka: bakanasp
4. ®dopma oby4yeHus: OyHas

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

6. CocTtaBMTENM NPOrpamMMmbl: OOLEHT, K.d.-M.H. TypbuH Muxamn Bavecnasosuy

7. PekomeHpoBaHa: HMC matemaTtuyeckoro cdakynbteta npotokosni Ne 0500-03
oT 28.03.2024 r.

8. YuebHbIn roa: 2026-2027 CemecTtp(bl): 6



9.llenu n 3agayum y4e6HON AUCLMNIIUHDI:

Llenu y4yebHou ducyunnurbl: Llensio Kypca aBnseTca OCBOEHUE OCHOBHbIX MOHATUIA U (PaKTOB
TEOPMM MHOTFO3HaYHbIX OTOOpaxeHun un  QOpPMUMPOBAHME  CMOCOOHOCTU  NPUMEHEHUS
NONyYeHHbIX 3HAaHWUM 1 HaBbIKOB AN1A peLleHns 3agad

3adayu usyydeHusi QucyunauHbl

- O3HAKOMSIEHNE C MHOTO3HAa4YHbIMW OTOBPaAXKEHNAMM

- OBNageHne OCHOBHbIMM MeTo4aMM peLleHns 3agad

- BblpaboTKa HaBbIKOB M YMEHWI MO NMPUMEHEHWUIO MOMYYEHHbIX 3HAHUA NPU PEeLLeHUn ApYyrnx
MaTeMaTuyeckux 3agau.

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

[ns ero ycnewHoro ocBOeHNa HeOb6XOANMbI 3HAHUS U YMEHUs, NPUODpPETEHHbIE B pesynbTaTe
0o0y4eHns no npeawecTByOLWMM ANCUMMINHAM: MaTeMaTU4ecknn aHanua, yHKUMOHASbHbIN
aHanus, 4eNcTBUTENbHbIN aHanus.

CTyoeHT pormkeH cBobOAHO BnageTb  MaTeMaTU4eckuM  aHanu3oMm,  dremMeHTammu
AEeNCTBUTENBHOMO aHanusa, obnagatb NOMAHBIMU 3HAHUSAMW (PYHKLMOHANBHOIO aHanuaa.

11. MnaHupyeMble pe3ynbTaTbl OOYy4YeHUA MO AUCLUNIMHE/MOAYINIO (3HAHUS, YMEHMUA,
HaBbIKW), COOTHECEHHbIe C NMaHUpPyeMbIMU pe3yribTaTaMu OCBOEHUS ob6pa3oBaTenbHOWM

nporpamMmmbl (KOMneTeHLl,I/Iﬂ MU BblnyCKHMKOB)Z

Koga HassaHwne Koa(bl) | MHaomkaTop(bl) lMnaHupyemble pesynbTaTbl 0by4eHus
KoOMneTeHunn
MK-1 | CnocobHocTb MK-1.1 | BeibupaeT n aHanuaupyeT | 3HaTb: 3apybEXxHY0 U OTEHYECTBEHHYHO
cbopa, obpaboTku, WMHOpMaLNIO C LiENbio nutepatypy B npegMeTHon obnactu
aHanusau COCTaBeHWs afgekBaTHON | YMeTb: pabotaTtb C pasnuyHbIMu
nccnegoBaHun B MaTtemMaTu4ecKkon Moaenu | UCTOYHMKaMM Hay4YHoW nHdopmMaumm,
obnactu n3y4yaemoro oobekTa COCTaBNATb MatemMaTnyeckme Mogenu
ypaBHEHU B pasnnyHbIX NPOLLECCOoB
YacCTHbIX Brnagetb: nctouHmkammn nHcopmaumm,
NPOU3BOOHbIX U HaBblkamun paboTbl C NUTEpPaTypoOMn,
ypaBHEHWI MHOPMALMOHHBIMY CUCTEMaMM
MaTemMaTuyecKkomn MK-1.2 | NpumenseT 3HaTb: KOHUEeNTyanbHbl€ OCHOBbI
PU3nkn Knaccmyeckue metogbl MEeTOA0B UCCrefoBaHNA MaTeMaTUYeCKmX
nuccnenoBaHus mMoaenen B npegMeTHon obnactu;
MaTemMaTn4ecknx OCHOBHble MeToAbl AoKa3aTenbCTBa
Mopernen B obnactu MaTemMaTu4eCKNX YTBEpPXOEHU B
YPaBHEHUN B YaCTHbIX 06racTu ypaBHEHWIN B YaCTHbIX
NPOM3BOAHbIX U NPOM3BOAHbIX 1 MaTeMaTn4eckon nsmkm
ypaBHEeHUi YMeTb: hopmynnpoBaTb NOCTAaHOBKU
MaTtemaTuyeckon M3k | OCHOBHbIX 3ag4a4y MaTemMaTUYeCKon
dU3nKn, B TOM YUCIIE B N-MEPHbIX
NVHENHBIX NPOCTPaHCTBAX;
dopmMynupoBaTh 1 AOKa3blBaTb TEOPEMBI
CYyLLIECTBOBaHWS, €ANMHCTBEHHOCTH,
KOPPEKTHOW NOCTAHOBKM 3aAad ans
anddepeHumnanbHbIX ypaBHEHWUIA
Bnagetb: TeopeTudeckummn nogxogamm K
NCCreAoBaHMI0 MaTEMaTUYECKNX
mMogernen B obnactn ypaBHEHWI C
YaCTHbIMU NMPOU3BOLHBIMU; HABLIKAMM
paboTbl B UHPOPMALMNOHHBIX
COBPEMEHHbIX CUCTEMAX
MK- Wcnonb3yeT meToabl 3HaTb: pasnuyHble MeToAbl
1.3. NCCrnefoBaHWs YpaBHEHUN | MUCCNeaoBaHNS pa3peLLuMOCTy
B YaCTHbIX NPOM3BOLHbIX MaTemaTndeckux Mogenen
N ypaBHEHWI YMeTb: BblAeNATb KAYECTBEHHbIE
MaTemMaTM4eckon M3k | CBOMCTBA PELLEHNA MaTEMATUYECKNX




C LUenblo aHanmsa mMoaenemn

Ka4yeCTBEHHbIX CBONCTB BnapgeTtb: MeTogamMm caMoCTOSTENTIbHOIO

peLleHnn CoCTaBNEHHbIX 06y4eHMs HOBbIM 3HaAHMAM U crnocobamm

MaTeMaTU4EeCKMNX WX MPUMEHEHMUS K  UCCNeaoBaHMIo

Moaenen pelueHun 3agadn 1 aHanuay
Ka4yeCTBEHHbIX CBONCTB

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

13. TpyROEMKOCTb MO BuAam y4yebHon paboTbl

TpyaoeMKoCcTb
_ Mo cemecTpam
Bug y4ebHom paboThbl Bcero
6
AyOuTOpHbIe 3aHATUA 32 32
B TOM yucne: nekuum 16 16
npaxkTnyeckmne 16 16
nabopartopHble - -
CamoctosaTensHas paborta 40 40
Wroro: 72 72

13.1. ConepxaHne AUCLUMNIUHLI

n/n

HanmeHoBaHune
pasgena gucumniuHbl

CopepxaHue pasgena gucUunmunHb

Peanusauyus
pasgena
OVCLMMNIIUHBI C
NMOMOLL,bHO OHNanH-
Kypca, QYMK *

1. Nekuun

11

MynbTrnoTobpaxkeHus

MHorosHauHble dyHKUuK. MoHATUE MHOrO3HAYHOM
YHKLMKN, NPUMEPbI MHOrO3Ha4YHbIX YHKLNA B
pasnuyHbIX pasgenax MateMaTuku (Teopum
ONTMMarnbHOro yrnpasneHus, MaTeMaTn4eckomn
3KOHOMUKE, TEOPUN UIP, MPUBIIMKEHHBIX BbIYUCITEHWUIA,
MeTpU4eckoM aHanmse, gudpdepeHumanbHbIX
YPaBHEHUSAX C pPa3pbIBHON NpaBoR 4YacTbio,
anddpepeHumanbHbIX HEpaBeHCTBaxX).
MHorosHauyHble oTobpaxeHust. [NonyHenpepbIiBHbIE
CBEPXY M CHU3Y MHOro3HavHble OTOBpaxkeHust, nx
CBOWUCTBA.

TeopeTnko-MHOXECTBEHHbIE onepaummn Hag
MHOrO3Ha4YHbIMU OTOBPAXKEHUAMM

1.2

HenpepbIBHOCTb
MynbTUOTOBpaKeHN

HenpepbiBHbIE " n3Mepumble MHOFO3Ha4Hble
oTobpaxeHns. MeTtpuka Xaycgopda. MHOrosHayHble
oTOBpakeHus C  KOMMaKTHbIMU U BbINyKMbiMK
3HayeHusMKU. CBoMCTBa METPUYECKON MPOEKUUN Ha
BbIMYyKI10e, KOMNakTHOe  MHOXxecTBO.  CenekTopbl
MHOrO3Ha4YHbIX OTODPaKEHUN.

CyuwiecTBoBaHue HenpepbIBHbIX " N3MepPUMbIX
CEeneKTopoB y HernpepbIBHbIX n N3MepPUMBbIX
MHOTO3Ha4HbIX 0TOOpaXKeHnn. KoHTpnpumepsbl

1.3

HenoaBwXHble TOYKM
MYNbTUOTOBPaKEHNI

HenogoBwkHble TOYKM MHOFO3HAYHbIX  OTOOPaAXEHWMN.
Teopema baHaxa n KakytaHu

1.4

OuddepeHumnansbHble
BKITHOYEHMS

MHOrosHau4HbI MHTErpanbHbIN onepaTop U ero CBOMCTBa
Teopema CYLLIECTBOBAHWS peLueHns
anddepeHUnanbHOMO BKIOYEHNS.

Jlemma A.©.®dununnoBa O HeEABHON QYHKUUMM U ee
NPYMEHEHVE B TEOPUM YNPaBISEMbIX CUCTEM

https://edu.vsu.ru/course/v
iew.php?id=5938

2. [lpakmuy4eckue 3aHsImMusi

2.1 | MynbTnoTobparkeHus

|I'Ipmmepb| MHOIO3HaYHbIX  YHKUMA B pasnnyHbIX

https://edu.vsu.ru/course/v



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5938&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5938&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5938&cc_key=

pasgenax MaTemaTuKm (Teopun onTUMarnbHOro | iew.php?id=5938
yrnpaBneHus, mMateMaTU4ecKon SKOHOMUKE, Teopuu wurp,
NPUBNMKEHHBIX BbIYMCIIEHUI, METPUYECKOM aHanuse,
andpepeHumanbHbIX YpaBHEHUSX C pa3pbiBHOW MpaBon
YyacTblo, anddepeHumanbHbIX HepaBeHCTBax). Mpumepsl
NOMNyHenpepbIBHbIX CBEPXY W CHU3Y MHOrO3Ha4HbIX
0TOOpaXKeHW, X CBONCTBA.

2.2 | HenpepblBHOCTb CBoncTBa METPUYECKOW MPOEeKUUM Ha  BbIMyKIoe,
MynbTUOTOBpaXeH KOMnakTHoe MHOxecTBO. CyllecTBOBaHME HENpPepbIBHbIX
N M3MEPUMbBIX CENEKTOPOB Y HEMPEPBLIBHBLIX Y N3MEPUMbIX
MHOro3Ha4HbIX oTobpaxeHuin. KoHTpnpumepbi.

2.3 | HenoaBwxkHbIe TOYKM Mpymepbl HeNnoABUXHbIX TOYeK MHOrO3Ha4HbIX
MynbTUOTOBpaXeHUi OTOOpaxXeHUN.

N3yyeHne ©BA3W nNpuHUUNA HENOOBWMXHOM TOYKM B
pasnuyHbIX pasgenax MateMaTuKu.

2.4 | OudpdepeHumansHble Mpumepbl MHOFO3HAYHOrO UHTErpanbHOro onepaTtopa.
BKITIOYEHUS MNpumep npuMeHeHuss nemmbl PununnoBa O HEABHOM
YHKUNM B TEOPUM YNPABSIEMbIX CUCTEM.

13.2. Tembl (pa3genbl) AUCUMNNVHBLI MU BUAbI 3aHATUN

Buabl 3aHsaTU (4acos)
Ne HaumeHoBaHue TeMmbl CamocTosTenn-
n/n (paspena) gueumnnnuHbl Jlekummn | Mpaktnyeckue | JlabopaTopHbie Hasi paGoTa Bcero
1.1 | MynbTnoTobpaxeHus 4 4 - 10 18
1.2 | HenpepbiBHOCTb 5 4 4 ) 10 18
MYMbTUOTOBPaXKEHWUI
1.3 | HenoasuxHble TOuKM 4 4 _ 10 18
MyNbTMOTOGPaXeHU
14 OnddbepeHumnanbHble 4 4 ) 10 18
BKIOYEHUS
Wroro: 16 16 - 40 72

14. MeToan4yeckue ykasaHus ansi oby4yaromxcsi No 0CBOEHUIO AUCLUNIINHbI

B npouecce npenogasaHua AUCUMNIMHBI UCNOMB3YOTCA Takve Buabl y4ebHon paboTbl, Kak
nekuMu, npakTuyeckue 3aHAaTUS, a Takke pasnuyHble Buabl CaMOCTOATENbHOW paboThbl
obyyatowmxcs, Ha kotopyto otBoamTca 40 yacoB. CamocTosiTenbHas ydebHas OesaTernbHOCTb
CTYOEHTOB Mo gucumninuHe «BBeaeHve B MHOro3HaudHbI aHanu3» npegnonaraet u3yyvyeHue
pekoMmeHOyeMon npernogasaTenieM nuTepaTypbl MO  BOMPOCaM MPaKTUYECKUX 3aHATUN,
CaMOCTOATENbHOE OCBOEHME MOHATUAHOMO arnnapaTta WU NOAroTOBKY K TEKyLWMM aTTecTauusm
(KOHTpONbHOWM paboTe U BLINOMHEHWUIO MPaKTUYEeCKUX 3afdaHui). Ha nekumsax pacckasbiBaeTcs
TeopeTudecknuin Martepuar, Ha NpPaKTUYEeCKMX 3aHATUAX  pellarTcs  npuMmepbl Mo
TeopeTnyeckoMy Mmatepuany, NpoYMTaHHOMY Ha NeKLMUSX.

Mpn wun3yyeHmn Kypca «BBegeHve B MHOro3HayHbll aHanuad» obydarowmmcs cnegyet
BHUMATENbHO CrylWaTb U KOHCNEKTMPOBaTb MaTepuarn, uanaraemblii Ha ayauMTOPHbIX 3aHATUAX.
Bonpocbl ayauMTOpHbIX 3aHATUM OOCYXXOAKTCA Ha 3aHATUAX B BMOE YCTHOrO onpoca —
MHOMBUAOYaneHOro n ppoHTanbHOro. B xoae yCTHOro onpoca BbISIBMSKOTCA AeTanu, KoTopble No
KakMM-TO NpUYMHaM OKa3anucb HeJOCTAaTOYHO OCMbICNIEHHbIMU CTyAEHTaMun B Xode Yy4eOHbIX
3aHATMI. Tem cambiM OMpPOC BLIMOMHAET BaXHenwune oOy4valolyo, pasBMBaOLWYO U
KOPPEKTMPYIOLLYO (DYHKLMMK, NO3BONSET CTyAEHTaM y4yeCTb HeJopaboTkm u usbexaTb Mx npu
NOArOoTOBKE K 3a4€TYy.

Bce BbINnonHseMble CTyaeHTaMy CaMOCTOATENBbHO 3af4aHus (BbINONIHEHNE KOHTPOSbHOW paboThbl)
noanexar nocnegywowen npoeBepke npenogaBateneM. Pesynbratbl TeKywmx atrectauun
YyYMTbIBAKOTCA npenogasaTenem npu nNpoBeeHUN NPOMEXYTOYHOW aTTecTauuu (3adyéta). [Ons
NMOHUMaHUA M  Ka4yeCTBEHHOrO0  YCBOEHWA  rpeamera  pekoMeHAyeTca  crnegyrolwas
nocrieqoBaTenbHOCTb AENCTBUN.

1. lMocne kaxgonm nekumm CTygeHTam pekoMeHayeTcss noapobHo pasobpaTb NPOYMTaHHbLIV
TEoOpeTMYEeCKMn MaTepuarn, BblyYMTb BCe onpegeneHns n opMynupoBKM Teopem, pasobpatb
npumepsbl, pacCMOTpeHHble Ha nekumn. lNMepen cnegyrowen nekumn obasaTtenbHO NOBTOPUTH


https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5938&cc_key=

MaTtepuan npegbigyLien nekumu.

2. lNepen NpakTUYECKUM 3aHATMEM 00A3aTenbHO MOBTOPWUTHL NEKUMOHHbIM MaTepwman. locne
NPaKTU4ECKOro 3aHATUA elle pa3 pasobpaTb pelleHHble Ha 3TOM 3aHATUKU npumepbl. Ecnv npu
peLleHnn NpuMepoB BO3HMKHYT BOMPOCHI, 0653aTenbHO 3af4aTh Ha crneayoLweM NpakTMYeckoM
3aHATUN UNU B NPUCYTCTBEHHbIN Yac npenogasarerto.

3. lNMpn nogrotoBke K NPaKTUYECKMM 3aHATUSM MOBTOPUTb OCHOBHbIE MOHATUS MO Temam,
n3yunTb nNpumepbl. Pelwas 3agayn, npeaBapuUTeribHO MOHSATb, KaKOW TEOPETUYECKUA MaTepuan
HY)XHO uMcnonb3oBaTb. HameTuTb nnaH peweHus, nonpoboBaTb Ha €ro OCHOBE peLnTb
npakTuyeckme 3agaqw.

4. Kpome 06bl4HOro Kypca B cuUCTEME «ONEKTPOHHbLIN YHUBEPCUTET», BCe Heobxoaumble Ons
YyCBOEHMSA Kypca mMaTepuansl pasMeLLeHbl TaKxe Ha caunte dakyneteTa
https://math.vsu.ru/wp/?page_id=937

15. lMepeyeHb OCHOBHOW W [OONONMHUTENLHOW nUTepaTypbl, PECYpPCOB WHTEpPHeT,
Heob6XoANUMbIX ANl OCBOEHUSI AUCLMUMNIIUHDI

a) OCHOBHas nutepartypa:

Ne n/n McTOYHUK
Bopucosuy KO. I, Fenbman b. [1., Meiwkuc A. [1., O6yxosckuii B. B. BeeaeHune B Teoputo
1 MHOrFO3Ha4HbIX OTOBpaxeHun 1 guddepeHLmanbHbIX BKNIOYEHUA. 2-0e n3g. M.: KHWXKHbIR

aom «Jlmbpokomy. 2011.

ApyTioHoB A.B. nekumm no BbiNykrnomy 1 MHOrosHavyHomy aHanusy. duamatnut, 2014, 184 c.
http;//www.studentlibrary/ru, http://bookoteka.ru/24235.html

0) gononHuTenbHasa nuTeparypa:

Ne n/n NcTouHmK
Bopucosuy KO.IM., lenbman B.[., Mbeiwknc A.M., Obyxosckuin B.B. MHOrosHauHble
oTobpaxeHusi. UTorm Hayku 1 TexHukn. Matematnyeckmn aHanms. T.19, 1982
O6eH XK.-., Skneng W. MNpuknagHon HennHenHbIn aHanua. M., Mup, 1988
®duHoreHko UN.A. NInnocTprpoBaHHbIE MPUMEPBI K TEOPUN MHOXECTBEHHbLIX MPOCTPaHCTB U
Tononorun. Metoa.ykasanus. Upkytck, UMY, 1990

o O || W

dunmnnos A.®. InddepeHumnanbHble YpaBHEHMS C pa3pbiBHOW NpaBon Yactbio. M., Hayka, 1985.

TonctoHoroB A.A., ®uHoreHko N.A. O pelwennsix anddepeHumnanbHOro KoveHns ¢
7 NonyHeNpepbIBHOW CHU3Y HEBbINYKION NpaBoi YacTbio B 6aHaxXoBOM NPOCTPaHTCTBE.
Matem. cb. 1984. T. 125 (167), N 2 (10), c. 199-230

8 Weapu J1. AHanns. T. 1, M., Mup, 1972

9 Knapk ®. Ontumusauns n Hernagkun aHanuns. M., Hayka, 1988.

B)MHGOPMALIMOHHBIE 3NEKTPOHHO-06pa3oBaTenbHbIE peCypChl (OhuumanbHble pecypebl MHTEPHET)™:

Ne n/n Pecypc
10 http://www.lib.vsu.ru - anekTpoHHbIN katanor 3HE BI'Y
11 OBbC «YHuBepcuteTcKkas bMbnmoTeka oHNamH»

12 https://math.vsu.ru/wp/?page _id=937 — Caint dakynbteta

16. NMepeyeHb y4eOHO-MeTOANYECKOrO o6ecnevyeHns Ansi CaMOCTOATENIbHOU paboThbl

Ne n/n NCTOYHMK
Bopucoewud HO. ., Fenbman B. ., Meiwkuc A. 1., Obyxosckui B. B. BBegeHue B Teoputo
1 MHOTO3Ha4HbIX OTODpaXeHn 1 guddepeHunanbHbIX BKIIOYEHUIA. 2-0e u3g. M.: KHWXKHbI

aom «Jlmbpokomy. 2011.

ApyTioHoB A.B. nekumm no BeiNyKrnoMy 1 MHOro3Ha4yHomy aHanusy. duamatnut, 2014, 184
c. http://e.lanbook.com/books/element.php?pll_id=59691 http://bookoteka.ru/24235.html

Bopucoewud HO.T., Fenbman B.0., Mbiwknc A.M., Obyxosckuii B.B. MHOrosHau4Hble
oTobpaxkeHus. VItorm Haykvm 1 TexHuku. MatemaTtnyeckun aHanms. T.19, 1982

O6eH X.-., Skneng W. NpuknagHon HenvHenHbI aHanua. M., Mup, 1988

duHoreHko VN.A. MInntocTprpoBaHHbIe NPUMEpPbI K TEOPUN MHOXECTBEHHbLIX MPOCTPaHCTB U
Tononorun. Metoa.ykasanusa. Upkytck, UT'Y, 1990

dununnos A.®. uddepeHumnansHble YpaBHEHUS € pa3pbiBHOW NpaBon YacTblo. M., Hayka, 1985.

~Nol o |~ W

TonctoHoroB A.A., ®uHoreHko N.A. O pelueHnsix anddepeHumnanbHOro oKoYeHns ¢



https://vk.com/away.php?to=https%3A%2F%2Fmath.vsu.ru%2Fwp%2F%3Fpage_id%3D937&cc_key=
http://bookoteka.ru/24235.html
http://www.lib.vsu.ru/
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

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

8 Leapy, J1. AHanus. T. 1, M., Mup, 1972

9 Knapk ®. Ontumusaumsi u Hernagkui aHanusa. M., Hayka, 1988.

MonoxeHne 06 opraHnsauum camocToaTeNbHOM paboThl oby4atolwmxcst B BoOpoHeXCckom
rocyapCTBEHHOM YHUBEpCUTETE

10

17. WHdoOpMaUMOHHbIE TEXHONOrMu, ucnosib3lyemMmble AnNs peanusauum y4ebHoM
AUCUMNSINHBI, BKMKOYasa nporpamMmMmHoe obecneyvyeHne U MHGOPMaALMOHHO-CNpPaBOYHbIE
cuctemsbl (NMpy Heo6xoAMMOCTH)

OucumnnuHa MOoXeT peanusoBbiBaTbCA C NPUMEHEHWEM OUCTaHUMOHHLIX Obpas3oBaTesibHbIX
TEXHOJSIOrUN, Hanpumep, Ha nnatgopme «ONEKTPOHHbIN yHUBEpCUTET BIry»
(https://edu.vsu.ru/course/view.php?id=5938).

[MepeyveHb HeobxoauMoro nporpammMHoro obecnedeHus: onepaynoHHas cuctema Windows mnu
Linux, Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera unu
Internet.

18. MaTepuanbHoO-TeXHUYeCKoe obecneyeHme AUCLUNIIUHDI:

CneuunanunsnpoBaHHasa mebenb.

[na camocTosiTenbHON paboTbl NCNOSMb3YETCHA KIacc ¢ KOMMbOTEPHON TEXHUKOW, OCHALLEHHbIN
HeobXoOMMbIM MNPOrpaMMHbIM  obecrneyeHneM, ONEKTPOHHbIMKU  y4ebHbIMM nocobusamu w1
3akoHogaTenbHO - NPaBOBOM W HOPMATUBHOM MOMCKOBOW CUCTEMOW, MMEKLWMA BbIXOL B
rnodanbHyo ceTb.

Mpn peanusaumm ANCUMNANHBLI C UCMNOMB30BaHMEM OUCTAHLMOHHOMO 06pa3oBaHUs BO3MOXHbI
AOMNOSTHEHNA MaTepuanbHO-TEXHNYECKOro obecnevyeHns AUCLUNIINHGI.

19. ®OHA OLEHOYHbIX CPEeaAcTB:

OueHoYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLen U NPOMEXYTO4YHOM aTTecTauum

MopsaoK  OUEeHKM OocBOeHusi  obyyarwmmmucs  yd4yebHOro  matepuwana  onpegensiercs
cogepXxaHnem cnegyrumx pasgenos AUCUUNANHLI:

Ne | H Nuamkatop(bl)
o aumeHoBaHuWe pasgerna gUCUMnivHbI
KomneTeHuumsi(n) [OCTWXKEHUs OueHouYHble cpeacTBa
n/n (mogyns)
KOMMEeTEeHLMM
1 MynbTroTobpaxkeHus MK-1 MK-1.2 [omalwHne 3agaHus,
KOHTpoOnbHasa paboTa
HenpepbIBHOCTb MynbTUOTOBPaXKeHM MK-1.1, [omalHne 3agaHus,
2 MK-1
MK-1.2 KOHTpOnbHasa pabota
HenoaBuxHble TOYKK MK-1.1, [omaluHne 3agaHus,
3 | MynbTMoTObpaxeHuin MK-1 MK-1.2, KOHTpOnbHasa paboTa
MK-1.3
4 OuddepeHumnanbHble BKITHOYEHUS AK-1 MK-1.1, [omaluHne 3agaHus,
MK-1.2 KOHTpOIbHasa paboTa
lMpomexyToyHasa aTTecTtaums 3ayéT BbICTABNSAETCA NpPKW YCNELHON caaye
dopma KOHTpONS - 3a4€T KOHTPOJTbHOWM paboThl

20. TuvnoBble oLEHO4YHble cpeAcTBa UM MeToAMYECKMe MaTepuanbl, onpegensowme
npoueaypbl oLeHMBaHUA
20.1. TeKywWwmin KOHTPOSb yCNEeBaeMoCTH
KoHTponb ycneBaemocTu no AUCUMNIIMHE OCYLLECTBNSETCA C MOMOLLbIO  CreaytoLmx
OLE€HOYHbIX CPeacTB:
HdomawHue 3adaHusi:
1o meme 1. MynbmuomobpaxeHusi
Bopucosuy 0. I"., N'enbmaH bB. ., Meiwkuc A. [1., O6yxosckun B. B. BBegeHue B Teopuio
MHOro3Ha4HbIX OTOBpaxeHnn 1 anddepeHunanbHbiX BKKOYEHUA. 2-0e n3a. M.: KHWXHbIN
aom «Jlnbpokomy». 2011.
3apaHue:
MprBecTM NpUMepbl KOHKPETHBIX MHOMO3HAYHbIX OTOBPaXKEHUN, KOTOPbIE ABMASOTCA



https://vk.com/away.php?to=https%3A%2F%2Fedu.vsu.ru%2Fcourse%2Fview.php%3Fid%3D5938&cc_key=

A) MNonyHenpepbIBHbIMU CBEPXY.

B) MNonyHenpepbIBHbIMU CHU3Y.

B) HenpepbIBHbIMN.

") 3aMKHYTbIMWA.

[lo meme 2. HernipepbigHOCMb MyribmuomobpaxeHuu

Bopucosuy 0. I, M'enbmaH b. 1., Meiwkuc A. [1., Obyxosckuii B. B. BBegeHne B Teoputo
MHOro3Ha4HbIX 0TOBpaxxeHnn n guddepeHunanbHbIX BKNIOYEeHU. 2-0e nsg. M.: KHKHbIN

aom «JInbpokomy». 2011.

3apanue:

HokasaTb Teopemy: MHorosHayHoe oTobpaxeHne F, pgencreywowee W3 MeETPUYECKOTO
npocTtpaHcTea X B K(Y) HenpepbIBHO TOrga U TOSbKO TOrAda, Koraa OHO HenpepbIBHO B METPUKe
Xaycgopda.

[1lo meme 3 HenodsuxxHble mo4YKku MyrbmuomobpaxeHuud

Bopucosuy 0. I, M'enbman b. [., Meiwkuc A. ., Obyxosckui B. B. BBegeHne B Teoputo
MHOro3Ha4yHbIX 0TOBpaxeHnn n guddepeHumnanbHbIX BKNOYEHUN. 2-0e n3g. M.: KHXHbIN

aom «Jinbpokomy». 2011.

3apanue:

1. MpuBectTn npumMepbl HECYLEeCTBOBaHUS HENPepbIBHbIX CEYEHUA MHOTO3HAYHbIX
oTobpaxeHun. MNMpuBecTn NpuMepbl ANCUNOH annPOKCUMaLMI ANt KOHKPETHbBIX MHOMO3HAYHbIX
oTOBpakeHun.

2. MpuBecTn npumepbl CXUMAKOLWMA MHOFO3HAYHbLIX OTOOPaXEeHUN, UMELINX MHOrO
HEenoABMXHbIX TOYeK (B OTNMYME OT OAHO3HAYHOrO cnyyasl, rae HenogBwkHasi Touka
€ONHCTBEHHA).

[lo meme 4. [lugpbepeHyuasibHble 8KITHHEeHUSs

Bopucosny 0. I, M'enbman b. [., Mbiwkuc A. [1., Obyxosckui B. B. BBegeHne B Teoputo
MHOro3Ha4HbIX 0TOBpakeHun n guddepeHumnanbHbIX BKIOYEHUN. 2-0e n3g. M.: KHMXHbIN
aom «Jlnbpokom». 2011.

3apanus:

MpmnBeCTM NPMMEPbI MHOrO3HAYHbIX BEKTOPHbIX NOSEN, AS151 KOTOPbIX BbINOMHEHbI YCNOBUS
1. AHanora Teopembl PyLue.

2. AHanora Teopembl [Nyakape-bons.

3. Teopembl KakyTaHw.

MpumepHLIN NepeYeHb 3aaay ANnst KOHTPOJNIbLHOW PaboThbl:

KoHTponbHO-u3mepuTtenbHbIn MmaTepman Ne 1.

1. [MOHATME MHOrO3HAYHOM (PYHKLNN.
2. CenekTopbl MHOFO3Ha4YHbIX OTOOPaXXEHUN.

Tekywmin KOHTpPONb npeacTaBnsieT cobon NPOBEPKY YCBOEHUA y4ebHOro marepuana
TeopeTUYECKOro 1 NPakTUYEeCKoro xapakrepa, perynapHo OCyLLeCTBASEMYIO Ha 3aHATUSIX.
Llenb TekyLiero KOHTpons:
1. onpeneneHne ypoBHA CHOPMUPOBAHHOCTU MNPOGECCUOHANBbHbBIX KOMMETEHLUN,
3HAHUN N HaBbIKOB AeATENbHOCTM B 0611aCTM 3HAHUI, n3naraembiX B Kypce.
3agaum TekyLero KOHTPOns: NPOBECTU OLEeHNBaHMe
1. YpPOBHSA OCBOEHUSI TEOPETMYECKMX W MNPAKTUYECKUX TMOHATUIA, HayYHbIX OCHOB
npodeccnoHanbHoOW AeATENbHOCTY;
2. cTeneHn TrOTOBHOCTU OOy4arowlerocs NpUMEHSTb TeopeTU4ecKkne U npakTuyeckue
3HaHUA M NPOdEeCCUOHAarNbHO  3HaYUMYyD  UHGOpMauUulo, CcHOPMUPOBAHHOCTU
KOTHUTUBHbIX YMEHUN.
3. NpMOBpPETEHHbIX YMEHUIN, NMPOGECCUOHANbHO 3HaYUMbIX ANA NPOogeCccMOHanbHON
AeATernbHOCTH.



Tekylwimn KOHTpPOMb npegHasHayeH AOnd NpoBepkM Xxoda W KavectBa (hopmMUMpOBaHUS
KOMMNEeTEeHUNA, CTUMynNupoBaHua YyyebHonm paboTbl obyvaeMbix M COBEPLUEHCTBOBAHMS
METOANKN OCBOEHMUS HOBbIX 3HaHUN. OH obecneunBaeTcss NPOBEAEHNEM KOHTPONbHON paboThl.
B xope koHTponbHoOM paboTbl obyyawowemyca Bbligaetca KMM ¢ nepevHem 3agaHui m
npegnaraeTcsi BbINOMHUTbL [OaHHble 3agaHus. B xoge BbINONMHEHUs 3adaHui  Henb3s
Nnonb30BaTbCA NUTEPATYPON U KOHCMEKTOM NEKLMIA, OrpaHndeHmne no spemeHn 90 MUHYT.

Ecnu Tekywas atrectauuss npoBOAMTCS B AUCTaAHUMOHHOM chopmarte, To obyyatoumica
AOIDKEH MMETb KOMMbITEP M [OCTYN B CUCTEMY «JNEKTPOHHbIN YyHMBepcuTeT». Ecnun y
obyuvatouierocs OTCyTCTBYeT Heobxoaumoe obGopyaoBaHMe MM OOCTYN B CUCTEMY, TO OH
0bs3aH coobwmnTb npenogasaTenito 06 aTom 3a 2 paboumx AHA. Ha KOHTporbHyk paboTy B
ANCTaHLUMOHHOM peXMMe OTBOAMTCS orpaHuveHme no spemenn 100 MUHyT.

[Onsa oueHuBaHWs pes3ynbTaToB KaXOoW KOHTPOJSIbHOW paboTbl MUcCnonb3yeTcs wWkKana:
«3a4YTEHO», «HEe 3a4YTEeHOY.

CoOTHOLWLEHNEe nokasaTenen, KpuUTepMeB W LUKamnbl OLEHUBaHWUS pe3ynbTaToB 06yyeHus
nokasaHbl B criegytoLlen tabnuvue:

YpoBeHb
Kputepumn oueHMBaHNs: KOMNETEHLNIN cchopmmpoBaHHOCTH
KOMMeTeHUNi
Mpun BbINOAHEHUN KOHTPONBHOM paboTbl CTYAEHT [docTaTouHbIl ypoBeHb | 3ayTeHo
NPOAEMOHCTPUPOBAn B 4OCTAaTOMHON Mepe: YMeHue
ncnonb3oBaTb CTaHAAPTHbIE NakeTbl NPOrPaMmMHOro
obecneyeHns ons peLleHns TUNOBbIX MaTeMaTUYecknx 3agad,
BNageHne HaBblkaMu XpaHeHusl, noucka, cbopa,
cucTtemaTmsauyum, 06paboTkm U MCNONb30BaHUS MHOpMaLNK.
Mpwn BbINOMHEHWUM KOHTPONBHON PaboThl CTYAEHT HE - He
NPOAEMOHCTPUPOBAn B 4OCTAaTOMHON Mepe: YMeHue 3a4TeHo
ncnonb3oBaTb CTaHAAPTHbIE NakeTbl MPOrPaMMHOro
obecneyeHns Ons peLleHns TUNOBbIX MaTeMaTU4ecknx 3agad,
BMageHne HaBblkaMu XpaHeHus, noucka, cbopa,
cuctemaTmnsaumm, 06paboTKm 1 MCNob30BaHWUS MHAOPMaLNN.

LLkana
OLIEHOK

20.2. NMpomexyTouyHas aTrectauusa

[MpomexyTodHasa aTrectaumnsa npefHasHavyeHa AONns onpeferneHus YpoBHS OCBOEHUSI BCEro
obbema yd4ebHOM AncumniuHbl. [pomMexyToyHasa aTTectauus no gucumninunHe «BeeneHue B
MHOro3Ha4yHbl aHanu3» npoBoauTcsa B popme 3advéTa. [NpegHasHadyeHa Onda onpegeneHvs
YPOBHS1 OCBOEHMSI BCEro obbema y4ebHON ANCUMNANHBI.

lMpomexyTodHas atTecTtaums, Kak npaBuro, OCYLLECTBNAETCA B KOHLE cemecTpa. PesynbTaThl
Tekywen artrectaumm obyyalollerocs no pewweHuio kadegpbl MOryT OblTb YYTeHbl Mpu
npoBedeHnM MNPOMEXYTOYHOW aTtTecTaumn. [lpu Hecornacuu CTydeHTa, emy JaeTcs
BO3MOXHOCTb MPOWTU MPOMEXYTOUHY0 aTtTectaumio (6es yyeta ero Tekywmx aTrectauun) Ha
06X OCHOBaHUSAX.

[Mpn npoBedeHUN 3K3aMeHa Yy4UTbIBAOTCA pe3yfbTaTbl KOHTPONbHOW paboTbl U yYnTbiBaeTCA
BbICTaBnsiemMas npenogasartenem oueHka 3a paboTy B xoe NpakTUYecKux 3aHATUN.

Ecnm y obyvalouweroca ecTb MOMOXUTENbHAA OueHKa MO KOHTPOSibHOW paboTe U
nonoxutenbHas oueHka paboTbl B xoge oby4eHus No NpakTuKe, TO BbICTaBNseTCH 3a4€T. Ecnn
obyyaroLmncs He MeeT NONOXUTENBHOM OLIEHKN KOHTPONbHON paboTe nnun npakTuke, unn He
corrfiaceH ¢ 3Ton OLEHKON, OH MOXET OTBETUTb Ha COOTBETCTBYIOLLME BOMNPOCHI B XOAe 3a4€eTa.

[MpuMepHbIM NepeyYeHb BONPOCOB:

1 [MoHsaTMe MynbTMOTOGPaxeHMs. BO3HWKHOBEHWE MYyNbTUOTOBPAXEHUA B pPasfiMyHbIX
obnacTax MmaTeMaTuKku

5 N3mepumble  mMynbTudyHkumn. Teopema 06  M3MepUMbIX  MyIbTUYHKUNSX.
MHOro3Hau4HbI HTErparsn




MonyHenpepbIBHbIE CHN3Y MYNbTUOTOBPaXKeHUs. YCnoBusl NofyHeNpPepbIBHOCTU CHU3Y.
Mpumepbl. HenpepbiBHblE MyNbTUOTOBPaXXEHUS!

w

MonyHenpepbiBHbIE CBEPXy MYyrbTUOTOOPaXeHusi. YCrnoBust MNONyHENPEPbIBHOCTY
cBepxy. MNpumepsbl

Teopema dununnosa

Cyl'lepI'IO3I/ILl,I/IOHHaFI N3IMEPUNMOCTb

3aMKHyTbIe MyﬂbTMOT06pa)KeHI/IFI. Ycnosus 3aMKHYTOCTMN. Baanmoceasb 3aMKHYTbIX U
noJiyHeNnpepbiBHbIX CBEPXY MyJ'IbTI/IOTO6pa)KeHVIIZ

Teopema KacteHa 06 namepumMom cevyeHum

O (00 N (oo b

Tononornyeckue CBOMCTBA 3aMKHYTbIX U NOSTYHENPEPbLIBHLIX CBEPXY
MYIbTUOTOBPaXXEHUI

10 KOHCprKLl,I/IFI TOMOJSIOrMYECKON CTENEHN MyJ'IbTI/IOTO6pa)KeHI/Iﬂ

11 | OCHOBHble CBOMCTBA TOMNOSIOrMYECKOM CTENEHN MYJTIbTUOTODPaXKeHUS

12 | OCHOBHblE TEOPEMbI O HEMNOABWXHOM TOYKE MYJIbTUOTODOPaXKeHUs

13 | Onepauumn ob6beanHeHUs 1 nepecev4eHns MynbTUOTOBPaXXEeHNN N X CBONCTBA

14 | Teopema Makcnmyma

15 | Komnosuumst MynbtnotTobpaxeHmin. CBOMCTBO HENPEPLIBHOCTM KOMMO3ULIMK
Onepauuun cyMmbl 1 Npon3BeneHNst MynbTUOTOBPpaXeHnst Ha (PYHKLUIO U UX CBOMCTBA
HenpepbIBHOCTU

OnucaHwue KputepueB U WKanbl oueHnBaHuA KOMMNeTeHUun (pe3yanaTOB 06yqe|-wm) npu
npome)KyTquoﬁ aTTectTaunum

Kputepumn oueHnBaHMA KOMNETEHLUN LLikana oueHoK
[na nonyyeHns 3a4eTta no Kypcy HeobXO4MMO 3HaTb OCHOBHbIE 3auTteHo
MOHATUS Kypca W BNadeTb MeTogamu peLleHns TUMNoBbIX 3a4ady; MEeTb
KOHCMEKT BCEX PELUEHHbIX 3aa4 NPaKTUYECKMX 3aHATU.
Ecnu He BbINOMHEHO, NO KpaNHEN Mepe, OOQHOW 13 YCNOBUI 3a4eTa He 3a4teHo

20.3 ®oHA oL EeHOYHbIX cpeacTB ChOPMUPOBAHHOCTU KOMNETEHLUN CTYAEHTOB,
pekomeHAyeMbIn Ana npoBefeHUA ANarHoCTU4eCcKnx padbort

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

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

2. MHoxectso F (D) :{X| xe X,F(xX)"D =3}, rne D Y HasbiBaeTcs

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

3. MNyctb F L F:X—>P)- MYNbTUOTOBPaXKEHNS. MynbTroToBpaxeHune

F,UF: X > P(Y)(FuF)(X) =F,(x) U F(X) HasbiBaeTcs ... MynbTHOTOGpaXKeEHMS.

a) o6beanHeHnem
0) nepeceveHnem
OrtBerT: a)

4. Tlyctb  F,F:X —»P(Y)- MynbTuoTobpaxeHus, npudem  F (x)NF(x) =3, V(xe X).
Mynetuotobpaxernne F, N F : X — P(Y),(F, N F)(X) = F,(X) N F,(X) HasbiBaeTcs ...

MYnbTUOTOBPaXKeHUS.
a) o6beanHeHnem




6) nepeceveHnem
OrtBerT: 6)

5. MyJ'IbTI/IOT06pa>KeHVIe F HasbiBaeTcqa ... , ecnu ero rpacbl/u( €CTb 3aMKHYTO€ MHOXEeCTBO B

npocTtpaHctBe X XY .
a) 3aMKHYTbIM
0) OTKPLITbIM
OrtBerT: a)

6. MynbTuoTtobpaxeHne F HasbiBaeTcs ... B ToYke Xe X, ecnu ans foboro OTKPbITOro
MHOXecTBa V c Y Takoro, 4To F(x) NV =, HahgeTca okpecTHOCTb U(X) TOUKM X Takas,

4to F(X) NV D, V(X € X).
OTBeT: NONyHenpepbIBHLIM CHU3Y

7. MyJ'IbTI/IOTO6pa)KeHVIe F HasbiBaeTcsa ..., eCnu OHO noniyHenpepbiBHO CHWU3Y B KaXkaomn

TOYKe.
OTBerT: nojsiyHenpepbiBHbIM CHU3Y.

8. 8. MynbTuotobpaxeHune F HasbiBaeTcs ... B TOMKE Xe X, ecrnu ans noboro oTKpbITOro
MHOXecTBa V c Y Takoro, 4to F(Xx) =V, Hangertca okpecTHOCTb U(X) TOUKM X Takas, 4To

FU (X)) cV .
OTBeT: noJjiyHenpepbiBHbIM CBEPXY

9. MynbTtuoTobpaxeHne F HasbiBaeTCcs ..., €ClM OHO MOJTYHENPEPbLIBHO CBEPXY B KaXaou

TOYKe.
OTBET: NONyHeNpepbIBHbIM CBEPXY.

Kputepum n wkanbl oueHnBaHua 3agaHnn ®OC:

1) 3agaHug 3akpbiToro Tuna (BbIbop 04HOro BapuaHTa OTBETa, BEPHO/HEBEPHO):

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

2) 3agaHng OTKPbITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3) 3agaHug oTKpbITOro Tuna (4YmMcro):

e 2 6anna — ykasaH BepHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHusa pasgena 20.3 peKoMeHAYHTCA K UCMONIb30BaHUIO NPU NpoBeAeHUn
ANarHOCTUYECKUX paboT C Lefbio OLEeHKM OCTaTOYHbIX pe3ysfibTaTOB OCBOEHUSI AaHHOW
AUCUUNIUHBLI (3HAHUW, YMEHUIN, HaBbIKOB).

Mporpamma pekomeHgoBaHa HMC maTtemaTtuyeckoro dakynbteta npotokon Ne 0500-03
oT 28.03.2024 r.
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