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Pabouast mporpamMma IUCHUIIIMHBI «DJIEMEHTHI (YHKIIMOHAIBHOTO aHAJIM3a» COCTaBJIeHA B
2022 romy B cootBerctBHHM ¢ TpeboBanmsimu DPI'OC BO (ypoBens OakanaBpmara) 1o
HarnpasiaeHuto moarotoBku 03.03.02 dwuszuka ot 07.08.2020 Ne 891 (c m3MeHEHHMSIMU U
nonoiaHeHussMA Ne 2456 ot 26 Hos0pst 2020 1.)

Pazpabotuuk: kadenpa nuddepeHuaibHbIX YpaBHEHUN U (YHKIITMOHAIBLHOTO aHaJn3a,

ParumxanoB B.P., k. ¢.-M.H., 101IeHT: d{#—éf
<

Pabouas nmporpamma AUCHUIUIMHBL 0100peHa:
Ha 3acemanud Kadenpsl Y u DA ot «15» mapta 2022 r., mpotokon Ne 8

3aB. Kadenpoii @ il CupaxynnaoB M.M.

Ha 3acefaHuu Metouueckor koMmuccuu (hakyabTeTa MaTEMAaTUKU U KOMIIBIOTEPHBIX HAYK
oT «23» mapra 2022 r., npotokon Ne 7

[Ipencenarens @”% Puzaes M.K.

Pabouass mporpamma JHMCHMIUIMHBI COIJIACOBaHA C Y4€OHO-METOAMYECKUM YIPABICHUEM
«31» mapra 2022 1.

Havamsauk YMY < %7,4/ I'acanramxkuena A.l'.




AHHOTauMs padoyeil MPOrpaMMsbl M CHUNINHBI

HucrumnmHa «OIeMeHThl (yHKIMOHATBHOTO aHalM3a» BXOAWT B (PyHIaMEHTAIbHBIN
MOAYJIh IporpaMmbl OakanaBpuata o HamnpasieHuto 03.03.02 ®duzuka.

JucuunnuHa peanusyeTcss Ha (akylbTeTe MAaTeMaTHKU U KOMIIBIOTEPHBIX HayK,
kadenpoit quddepeHnnaababie ypaBHeHU U QYHKIIMOHATIBHBINA aHAIN3.

CopnepxaHre NUCLHUIUIMHBI OXBAaTBIBAET KPYr BOIPOCOB, CBS3aHHBIX C METPUYECKHMH,
0aHaxOBBIMHU, T'MJIBOEPTOBBIMU MPOCTPAHCTBAMHU U OIlepaTOpamMH JEHCTBYIOIIMMHU B HHX;
U3y4Y€HUE M OCBOCHUE TaKMX Oa30BbIX NOHATUHA Kak IIOJHOTA, cenapabenbHOCTh U
KOMIIAKTHOCTb ~ METPUYECKUX IPOCTPAHCTB, psAAbl B 0aHAaXOBBIX IPOCTPAHCTBAX,
OPTOHOPMUPOBAHHbBIE CUCTEMBI U Psiibl Dypbe B TMIBOEPTOBBIX MPOCTPAHCTBAX; OCHOBHBIE
XapaKTepUCTUKN JIMHEHWHBIX OrPAHUYEHHBIX OIIEPAaTOPOB B JIMHEWHO HOPMHUPOBAHHBIX
IPOCTPAHCTBAX; OCHOBHBIE MPUHIIUIIBI JTUHEHHOrO (hYHKIMOHAIBHOTO aHAJIN3a; IPUMEPHI U
OCHOBHBIE CBOMCTBA KJIACCUYECKHUX (DYHKIIMOHAJIBHBIX TPOCTPAHCTB.

JlucruminHa HarelieHa Ha (D OPMHUPOBAHKE CIEAYIOMNX KOMITETCHIIUN BBITTYCKHUKA!
yHusepcanvHas komnemenyus (YK): VK-1;
oowenpogeccuonanvras komnemenyus (OIIK): OIIK-1.

[IpenonaBanue JUCHUILIUHBI PETyCMATPUBAET MPOBEJACHUE CIICIYIOMINX BUOB YUCOHBIX
3aHATUMN: JeKyul, npaKmuyeckue 3auamus U CaMoCmosamenbHas paboma.

PabGouas mporpamMma IUCHUIUTMHBI MpPETyCMATPUBACT MPOBEACHUE CICAYIOIUX BHUIOB
KOHTpOJII ~ ycmeBaeMocTd B (opme:  KowmpoavHou  paboma U  KOLIOKEUYMA,
NPOMENHCYMOYHDIL KOHMPOTIb 8 hopme 3auema.

OObeM NUCUUIUIMHBI 2 3a4eTHbIE €IMHHULBI, B TOM YHUCIIE B aKaJeMUYECKUX 4Yacax IO
BHJIaM y4€OHBIX 3aHATHI

Cemectp YueOHble 3aHATHS ®opma
B TOM YHCIIE MIPOMEKYTOUHON
KonTakTHas paboTa obydaronuxcs ¢ mpenogaBaTesieM CPC, | arrecrauuu (3auer,
Bcero 13 HUX BTOM | AM(depeHIupoBaH
Jlexn | JlaboparopH | IIpaktnue | KCP | koHcynpra | 4HCTe HBIH 3a4eT,
U bI€ 3aHATHSA CKHE UH 9K3aM 9K3aMEH
3aHSATHS eH
3 72 18 36 18 3a4eT




1. Ilesu ocBOeHMSsI AMCHMILJINHBI

[{enbro OCBOCHUS TUCHUIUTMHBI DiemMenmvl hYyHKYUOHANbHO20 AHANU3A SBIISTIOTCS

— OBJIaACHHUC

OCHOBHBbBIMHM  IIOHATHUAMU CI)YHKLII/IOHaJ'IBHOFO

aHanu3a (MOJIHOTA,

cenapadebHOCTh, KOMIIAKTHOCTh, IMHEHHO HOPMUPOBAHHBIE U THIHOEPTOBHI IPOCTPAHCTBA,
JIMHENHBIE ONEPaTOPhI);
— OBJAJICHUE TPEeMsI OCHOBHBIMH MPUHIUIAMH JIMHEHHOTO (PYHKIIMOHAJIBHOTO aHaIn3a

(Teopema O TPOJOHKEHUU JIMHEUHOTO

(yHKUIHOHANA,

OTPaHUYCHHOCTH, TEOPEMA O OTKPHITOM OTOOpaKEHUN);
— OBJIQJICHUE OCHOBHBIMU MeTOJaMU (YHKIMOHAJIBHOTO aHaju3a U YMEHHUs MPUMEHSThH
UX NP PEIICHUU Pa3TUYHBIX 33]1a4 U3 APYTUX Pa3eIOB MATEMATUKU U (QUBHKY;
— JaJjibHEeMIee MOBBIIICHUE MAaTEMAaTUYECKON KYJIbTYphI CTYJICHTOB.

2.Mecto nucuuniannbl B cTtpykrype OOII 0akanaBpuara

TEOpEMa O PaBHOMEPHOU

JlucuumnuHa o1emenmvl (QYHKYUOHANbHLIL AHAIU3 BXOJUT B BAapPHATUBHYIO YacTh IO
BBIOOPY 00pazoBaTenbHOM porpammel 1o HarpasiaeHuto 03.03.02 duszuxa.

3HaHUA TIO0 (bYHKIII/IOHEUIBHOMy aHaJIn3y CTYACHTaM HGO6XOI[I/IMBI IIpU HM3Y4YCHHHN TaKHUX

MOCJICTYIOIIUX

YHUBCPCUTCTCKUX

KYPCOB,

KaK

muddepeHmanbHbIe

ypaBHEHUS,

YPaBHEHHUsI B YACTHBIX IIPOU3BOAHBIX, TEOPUS BEPOATHOCTEU, YUCIECHHBIE METOIbI, METO/IbI
ONTHUMU3ALMH, KBAHTOBAsI MEXaHUKA.

OYHKIUOHAIBHBIN aHAJIN3 PACCUUTAH HA CTYJIEHTOB BTOPOro Kypca. [Ipeamnonaraercs, uro
3a MEPBBIE MOJITOPA TOJA CTYACHT YK€ TOJKEH 3HATH:

1) nuuelinyto anreopy;

2) OCHOBBI MAaTEMAaTHYECKOTO aHAJIN3A,
3) DIEeMEHTBl TEOPUU METPUUYECKUX MPOCTPAHCTB, KOTOPhIE OOBIYHO COOOLIAIOTCS B Kypce
MaTEMaTHYECKOI0 aHAJIN3a;
4) oObIKHOBEHHBIE MU (HEepPECHIIUATBHBIC YPAaBHCHHUS.

Tem He MeHee, U3T0XKEHHE HEKOTOPHIX BOMPOCOB (PYHKIIMOHAIBHOIO aHajIN3a JOJIKHO

MIPEIISCTBOBATh HE3aBUCHMMOE M 3aMKHYTOE H3JI0KCHHE COOTBETCTBYIOIIUX CBSI3CH W3
IPYTUX JUCHUIUIMH (CKa)X€M U3 TOMOJIOTHU M alreOphl) TaK Kak 23TO HYKHO JUIs
(YHKIIMOHATFHOTO aHAJIA3A.

3. KomnereHunu o0yuyawumerocsi, popmupyembie B pe3yibTaTe 0CBOCHHS JUCHUILIHHbBI

(mepeveHb IUIAHUPYEMBbIX Pe3YJIbTATOB 00y4YeHMS.

Koa u HammeHnoBanue

Koax u nHanmenoBanue

Ilnanupyembie

IIpoueaypa ocBoenust

KOMIIETEeHIIUH U3 HHAMKATOpA pe3yJabTaThbl 00y4eHHust
OIIoII JOCTHKEHHUA

KOMIIeTeHI Ui
VK-1. b-YK-1.1. 3Haer:

Crocob6eH oCyIecTBIATh
MOUCK, KpUTUUECKUI
aHaJIU3 U CUHTE3
nH(pOpMAIUH, TPUMEHSATh
CUCTEMHBIH MTOIXOT IS
pEIIeHNs TOCTaBICHHBIX
3a/aq

AHanuzupyer 3ajiauy,
BBIIEISIA €€ 0a30BBIE
COCTaBJIIAIOLIHE

OCHOBHBIC METObI
KPUTHYECKOTO aHaJIH3a;
METO/IOJIOTUI0 CUCTEMHOTO
MOJIX0/1a, TPUHIIATIBI
HAy4YHOTO MO3HAHMSL.
Ymeer:

MPOU3BONTE aHAIIN3
SIBJICHUIA 1 00pabaThIBaTh




TOJYYEHHbBIE Pe3yIbTaThI;
BBISIBIISITH TPOOJIEMHBIC
CUTYyaIluH,

UCTIONTB3YST METOIBI
aHanmm3a, CHHTE3a
a0CTPaKTHOTO

MBIIUICHHS; UCTIOIH30BaTh
COBpPEMCHHBIC
TEOPETUUCCKUEC KOHIICTIIIUU
1 0OBSICHUTEIBHBIC MOJICTH
P aHaAJIN3e HHPOpMAITIH
Baageer:

HABBIKAMH KPUTHYECKOTO
aHammsa

b-YK-1.2.

Omnpenenser,
HHTEPIPETUPYET U
pamxupyeT nHpopManuio,
TpeOyeMyIo IS PeIIeHHS
IIOCTAaBJIICHHOM 33J1a4u1

3Haer:

CUCTEMY
WHPOPMALTHOHHOTO
obecrievyeHnst HAYKA U
o0pa3oBaHuS;

Ymeer:

OCYILECTBIISITH TONUCK
pelIeHnit mpoOIeMHBIX
CUTyallUil HA OCHOBE
JIECTBUM, SKCTIEPUMEHTA U
OTIBITA; BBIACIATD
9KCIIEPUMEHTAJIbHbIE
JaHHBIE JOTIOTHSIONIHNE
TEOpHIO (TIPUHITHIT
JIOTIOJTHUTEIBHOCTH).
Baageer:

OCHOBHBIMH METOJIaMH,
croco0aMu M CpeacTBaMu
MOJTYyYEHUs, XpaHEHUS,
nepepadboTKH
MH(POPMAaLUH, HABBIKAMH
paboThI C KOMITBIOTEPOM
KaK CpeJICTBOM
yIpaBJICHUS
nH(pOpMAaIUEi.

Bb-YK-1.3.

OcCymIecTBIISET MTOUCK
WHGOPMAITUH JUTS PEIICHUS
[IOCTaBJIEHHOM 3aJa4H I10
pa3IMYHBIM THUIIAM
3a1pocoB

3naer:

METO/IBI TIONCKA
HH(POPMAITUH B CETU
WurtepHeT; npaBmia
oubnmorpadupoBaHus
HHPOPMAITUOHHBIX
HMCTOYHUKOB;
OubImoMeTpruyecKue u
HaYKOMETpHUYEeCKHE
METO/IbI aHAITHN3a
MHGOPMAITHOHHBIX
MOTOKOB

Ymeer:

KPHUTUYICCKU
aHAITM3UPOBATh
uHGOPMAIMOHHBIC
HCTOYHUKH, HAYIHbIC
TEKCTHI; IMOJTy4aTh
TpedyeMyto HHHOPMAITHIO
U3 Pa3IHYHBIX THIIOB
HCTOYHUKOB, BKJIFOUAs




WNHTepHET 1 3apyOeKHYIO
JTUTEPATYPY.

Baaneer:

METOaMH KJIacCHDUKAIUH
1 OICHKH

WHPOPMALUOHHBIX
pecypcoB
b-YK-14. 3Hnaer:
IIpu o6paboTke 0a3oBbIC U
MHQOPMAaLIUH OTINYACT npogecCHOHANBHO-
(haKTBl OT MHCHH, PO MIHPOBAHHBIC

HWHTEpIIpEeTalnii, OLIEHOK,
(hopMupyeT COOCTBEHHBIC
MHEHUS U Cy>KACHUS,
apryMeHTUPYET CBOU
BBIBOJALI U TOUKY 3pCHU, B
TOM 4YHCJIC C IPUMCHCHUEM
¢unocodcekoro
MOHATUITHOTO ammapara

OCHOBBHI (prmocodum,
JIOTUKH, IpaBa, 5KOHOMHUKH
1 UCTOPUU; CYLTHOCTh
TEOpPETUYECKON 1
3KCIIEPUMEHTAIIHON
MHTEpIpeTaluy MOHATHIA;
CYIIHOCTh
OnepanroHaIN3aluU
MOHATHMN U €€ OCHOBHBIX
COCTaBJISIFOLIUX.

Ymeer:

(bopmynupoBartb
HCCIIeIOBATEIbCKHE
MPOOJIEMBI; JIOTHYECKU
BBICTPAUBAaTh
MOCIIE0BATENIbHYIO
COICPKATEIbHYIO
apryMEHTALUIO; BBISBISATh
JIOTUYECKYIO CTPYKTYPY
MOHATHUH, CYXACHUN U
YMO3aKIIIOUEHUH,
OTIPEeIeIATh UX BUA U
JIOTHYECKYIO
KOPPEKTHOCTb.

Baageer: meTonamu
JIOTUYECKOT 0 aHan3a
Pa3IMYHOro pona
paccyxJIeHUui, HaBbIKaMU
BEJICHUSI TUCKYCCUU U
MTOJIEMHUKH.

B-YK-1.5.
PaccmarpuBaer n
IpeJIaraeT BO3MOXKHbIE
BapHaHThI pEIICHUS
MOCTaBJIEHHBIX 3324

3naer:

TpeGoBaHus,
MMPEABABIIICMBIC K
TUNIOTE3aM HayYHOTO
WCCJICIOBAHUST; BUJIBI
TUIoTe3 (1Mo CoAeP KaHMUIO,
110 3a/1a4am, 1o CTEIICHU
pa3paboTaHHOCTH U
000CHOBAaHHOCTH).
YmMmeert:

OTIPE/ICIIATh B paMKax
BEIOPAHHOTO AJITOPUTMA
BOIIPOCHI (3a1a4N),
MOAJIeKAIIME JanbHENIIEH
pa3paboTKe u mpe/iaraTh
CITOCOOBI MIX PEIICHHUS.
Baageer:

TEXHOJIOTHSIMH BBIXOJIa U3
MPOOJIEMHBIX CUTYAIlHH,




HaBBIKAMH BBIPAOOTKH
CTpaTeruu JeUCTBU;
HaBBIKAMHU
CTaTHCTUYECKOTO aHAIIN3a
JTAHHBIX

OIIK-1.

Crnioco0OeH mpuUMeHSITh
0a30BbIe 3HAHU

B oOyractu (hH3UKO-
MaTEeMaTHYECKUX U

(nnn) ecTeCTBEHHBIX HAyK
B cepe cBoeit
npodeccCuoHaIbHON
JESATSILHOCTH

OIIK-1.1.

BrisiBnsieT v aHaM3UpyET
po0JIEMBI, BOSHUKAIOTITHE
B X0JIe
npoheCcCHOHANTBHOMN
JIeSITeIIbHOCTH,
OCHOBBIBASIChH

Ha COBPEMEHHOM

HAy4YHOU KapTHHE

MUpa

3naer:
(hU3UKO-MaTeMaTHICCKUI
armapar, HeoOX0IMMBIT
JUTSL PEIICHUS 3a]1a9
npoheCcCUOHATBHOMN
JIeSITeTIbHOCTH TCHICHITUH
U TIePCTICKTUBBI
Pa3BUTHSI COBPEMEHHOH
(hU3KKH, a TAKIKE CMEIKHBIX
obnacrell HAyKH U
TCXHHUKU.

Ymeer:

BBISIBIISITH
€CTECTBCHHOHAYYHYIO
CYIITHOCTh TIPOOJIEM,
BO3HHKAOIIUX B XOJIC
npohecCuoHaTbHOMN
JeSITeIbHOCTH,
aHATM3UPOBATH U
00pabaTsIBaTh
COOTBETCTBYIOIIYIO
HAay4YHO-TCXHUYCCKYIO
JUTEPATYPY C YUETOM
3apy0eIKHOTO OTBITA.
Baageer:

HaBbIKaMH HaXOAUTh U
KPUTUYICCKH
aHATM3UPOBATh
WH(OPMAITUIO, BBISBIST
€CTECTBEHHOHAYYHYIO
CYIIHOCTb Ipo0IIeM

OIIK-1.2.

Peanmuzyer u
COBEPILEHCTBYET HOBBIE
METOMbI, UIECH, NOAXOIbI U
AJITOPUTMBI PCILICHUSA
TEOPETUUICCKUX U
NPUKIATHBIX 337124 B
obnactu
npohecCHOHANBHON
JIeSITeTIbHOCTH

3Haert:

OCHOBHBIE [TOHATHS, UJIEH,
METO/BI, TOIXO/IbI 1
AIITOPUTMBI PEIIEHUS
TEOPETUIECKUX U
MPUKIATHBIX 33724
(U3UKHU; HOBBIE
METOO0JIOrHYECKUE
MOJIXOJTbI K PEIICHUIO
3a7a4 B 00J1aCTH
poheCcCHOHATBHOMN
TESITENBHOCTH.

YmMmeert:

peajin3oBaTh U
COBEPINEHCTBOBATH HOBBIE
METO/IBI, HIIEH, ITOAXO0IBI U
ANTOPUTMBI PEIICHUS
TEOPETUYCCKUX H
MPHUKJIaIHBIX 33134 B
obmactu
poheCCHOHATBHOMN
JIEATEILHOCTH.

Baaneert:

HABBIKAMH PEATH30BATh U




COBEPIIIEHCTBOBATH HOBBIC
METO/IbI, UJICH, TIOAXOIbI U
ANTOPUTMBI PEIICHUS
TCOPETHIECCKUX H
NPHUKJIAIHBIX 337189 B
obnactu
npoheCcCUOHATBHOMN
JICSTSITLHOCTH.

OIIK-1.3.
[IpoBoaUT KaYeCTBEHHBIMH
Y KOJIMYECTBEHHBIH aHaIIN3
BBEIOPAH-HOTO METOIOB
pEIICHUS BBISIBIICHHOM
npo0JIeMbl, IPU
HEOOXOAMMOCTH BHOCHT
HEO0XOJMMBIC
KOPPEKTHUBBI.

3naer:

OCHOBBI KQU€CTBECHHOI'O U
KOJIMUECTBECHHOI'O aHAJIN3a
METOOB PEIICHI
BBISIBJICHHOM MTPOOJICMEI.
YmMmeer:

BBIOMPATH METO PEIICHUS
BBISIBIICHHOU MTPOOJIEMBI,
MIPOBOJIUTH €0
KauyeCTBECHHBIN 1
KOJWYECTBCHHBIN aHAIIN3,
npy HEOOXOAMMOCTH
BHOCHUTH HEOOXOIUMEBIE
KOPPEKTHUBHI IS
JIOCTHIKEHMS
ONTHUMAJIBHOTO PE3yNIbTaTa.
Baaneer:

HaBBIKAMH TPOBOINTH
KauyeCTBCHHBIN U
KOJIMYSCTBESHHBIN aHAJIN3
METOJIOB PEIICHUS
BBISIBIICHHOU MTPOOJIEMBIL,
OlIeHUBATh YPPEKTUBHOCTH
BEIOPAHHOTO METO/IA.

4. O0beM, CTPYKTYpPA U cOiepP:KaHNe TUCHUIIUHBI.

4.1. O0beM AMCHHUILIMHBI COCTABJIAET: 3aUETHBIX €INHUI — 2, aKaJEMHUYECKHUX YacoB — /2.

4.2. CTpyKTypa AUCUMILIUHBI.

AYIAHTOPHbIE 3AHSATHSL, B TOM |
8 qucJiae = ®opMBbI TEKYLIETO
Ha3BaHus pa3nesioB u o § ‘g KOHTPOJIsSA
TeM THCHHILUTHHBI 5 = - ycreBaeMocTH (no
g S S Hedenam cemecmpa)
3 5 | = = | .e| 5 ®opma
| E g E g g E‘ 2| S NPOMEKYTOUHOM
= | 2 sz |€g| 22|38 aTTecTanuu (no
= =I) B ol X9 cemecmpam)
Monyab 1. JIuHeliHO HOPMUPOBAHHbIE U IIJIbOEPTOBBI IPOCTPAHCTBA
Bcezo no mooynwo 1 3 10 18 8 KontponbHas padora,
KOJUIOKBUYM
1. Metpuueckue 3 4 4 2
IPOCTPaHCTBA
1. JIuneitHoO HOpMHUpOBaHHBIE | 3 6 10 4
Y TWIILOEPTOBBI
HPOCTPaHCTBA
3. I[IpuHIKI CHKATBIX 3 2 4 2
0TOOpaKeHUN




MoayJs 2. JIuHeliHbIe OTPaHNYeHHbIE ONEePATOPbI U PYHKIIHOHAJIBI

Bcezo no mooynio 2 3 8 18 10 Kontponbnas pabora,
KOJUIOKBHYM

1. Jluneiinble orpanuueHHble | 3 4 8 4

oTepaTophl

w
N
N

2. Teopema Xana-banaxa 4
3. TeopeMbl 0 paBHOMEPHOM 3 2 6 4
OTPaHUYEHHOCTH U

OTKPBITOM OTOOPaKEHHUH.
UTOI'O 72 18 36 18 3a4yer

4.3. Conep:kanue TUCUUILINHBI, CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3aesiam)

4.3.1. Cooeprcanue 1eKYUUOHHBIX 3AHAMUI O OUCHUUNTIUHE

I amwiii cemecmp
Monyns 1. JInHetHO HOpMUPOBAHHBIE M THIIHOEPTOBBI MPOCTPAHCTBA

Tema 1: «MeTrpuueckue MpOCTPAHCTBA»
JlexyusaNe 1:
1) Merpuyeckue MpOCTPaHCTBA.
2) Ilpumepbl METPUUECKHUX MPOCTPAHCTB.
3) OTKpBITHIC U 3aMKHYThIC MHOKECTBA B METPHUSCKHUX MPOCTPAHCTBAX.
4) CXOOUMOCTh B METPUYECKOM TIPOCTPAHCTBE.
5) dynmaMeHTaTBHBIC TIOCIEOBATEIFHOCTH U TOJIHBIC METPUIECKHE IPOCTPAHCTBA.
6) Bcroay miioTHbIC MHOYKECTBA.
7) HenpepbIBHBIE OTOOPAXCHHUS MEXKTY METPUICCKMMHU IPOCTPAHCTBAMHU.
8) Ilpumepbl HEMPEPHIBHBIX OTOOPAKCHHIA

Tewma 2: «JIuHeitHO HOPMUPOBAHHBIC U THIILOEPTOBBI TPOCTPAHCTBAY

JlexyusNe 2:

1) TTomyHOpMa M HOpMA B JIMHEHHOM TPOCTPAHCTBE.

2) JIuHeitHO HOPMHUPOBaHHbIC.

3) Ipumepst JIHIT n 6aHaXOBBIX MPOCTPAHCTB.
JlexyusNe 3:

1) TIpumepsl npeAruIbOEPTOBBIX U THIBLOCPTOBBIX MPOCTPAHCTB.

2) Hepasencto Komu-bByHskoBckoro.

3) OpTOroHaIbHOCTb.

4) Teopema 00 OPTOrOHAILHOM Pa3JI0KEHUH THIBOSPTOBA MPOCTPAHCTBA.
JlexyusaNo 4

1) IIpumeps! npeArniIbOEPTOBBIX U THIHOEPTOBBIX MPOCTPAHCTB.

2) PaBeHCTBO mapauienorpamma.

3) BeipaxkeHue CKaIIPHOTO MPOU3BENICHHSI Yepe3 HOPMY B IPEATHIBOEPTOBBIX

IPOCTPAHCTBAX.
4) OpTOrOHaJIbHBIC CUCTEMBI.



5) Koaddunuentsr @ypbe o OpTOTOHATHHON CHCTEME.
6) HepaBenctBa beccens u Teopema [Tudaropa.

Tewma 3: «IIpuHIUI CKATBIX OTOOPAKEHUI»
JlekyusaNe 5
1) HemoasuKHBIE TOYKH OTOOPAKCHHI.
2) Cxumarone 0ToOpakeHusI.
3) Teopema banaxa 0 CKMMAIOIIMX OTOOPAKCHHUSX.
4) Tlpunoxenus TeopeMbl banaxa o HEMOIBUKHOM TOUKE.

Moayns 2. JIuHeiiHbie OrpaHUYEeHHBIE ONEePaTOPhl U PYHKIIMOHAIIBI

Tema 1: ((OFDaHI/I‘-IGHHBIC JINHEHHBIC OIIEPaTOPED

JlekyuaNe 6.
1) OrpanuyeHHBIC JIMHEWHBIC oniepaTopbl. HopMa TMHEeHOTO oneparopa.
2) TIpocTpaHCTBO OrpaHMYCHHBIX JTHHEHHBIX OMEepaTopoB. CXOAMMOCTh ONEPATOPOB.
3) Ilpumepbl OorpaHUYEHHBIX JTHHEHHBIX OTIEPATOPOB.
4) JluHelHbIe OrpaHUYeHHBIC PYHKINOHAIBI. COMPSIKEHHOE TIPOCTPAHCTBO.
5) PaznmuHbIe KIacChl OIEPaToOpoOB B TMIIBOEPTOBBIX MPOCTPAHCTBAX.
6) IIpumepsl OrpaHMYCHHBIX U HEOTPAHUYCHHBIX OIIEPATOPOB.

JlexyusaNe 7.
1) CamocomnpsiKeHHBIE OIIEPATOPHI.
2) YHUTapHBIC OTIEPaTOPHI.
3) OnHomapameTpHuecKas TpyIina YHUTapHBIX IPeoOpa3oBaHuUi.

Tema 2: «Teopema Xana-banaxa»

JlekyusaNe §:
1) TIpuHIHI TPOIOJKSHUS TMHEHHBIX OTPAHMYCHHBIX OIIEPATOPOB I10
HernpepbIBHOCTH B (B) - mpocTpancTBax
2) Teopema Xana-banaxa o poI0KEHUH.

Tema 3: «TeopeMbl 0 paBHOMEPHOU OTPaHUYEHHOCTH U OTKPLITOM OTOOpaKEHUN
JlekyusaNe 9:

1) TIpuHIMIT paBHOMEPHOW OTPaHUYECHHOCTH ISl IMHEHHBIX OTPAaHUYCHHBIX

OIIEPATOPOB.

2) TlpunokeHus TeOpeMbl O paBHOMEPHOM OrpaHMYCHHOCTH.

3) Teopema 06 0OpaTHOM OmEepaTope.

4) TpunoxxeHus TeOpeMbl 00 0OpaTHOM orepaTope.

5) CrekTp OrpaHHYEHHOr0 OIEPaTOpa.

6) CamocomnpsiKeHHbIEC OIIEPaTOPHI.

7) CnekTp caMOCOMPSHKEHHOTO OIeparopa.

8) VYpaeuenue lllpenenrepa.

9) Cnektp oreparopa yMHOKEHHUS.




4.3.2. Cooeprcanue nadopamopHo-npaKmuyuecKux 3aHAmuil o OUCYUnIUHne

nAmwvlU cemecmp
Mopyns 1. JIuHeitHO HOpMUPOBAHHBIE U THJILOEPTOBBI MPOCTPAHCTBA

Tema 1: «MeTtpudeckue npoCcTpaHCTBa»

Ilpaxmuuecxoe 3ansamue Ne I:

1) Metpudeckue MpOCTPaHCTBA.

2) TlpuMepbl METPUYCCKUX TPOCTPAHCTB.

3) CXOaMMOCTh B METPUYECKOM IPOCTPAHCTBE.
IIpaxmuueckoe 3anamue Ne 2:

1) Tomonorus METPUUECKUX MPOCTPAHCTB

2) CemapabenbHbIC METPUYCCKUE TPOCTPAHCTBA

3) HemnpepbiBHBIC OTOOpaXKCHHUS

Tewma 2: «JIuHEiTHO HOPMUPOBAHHBIE U THIILOEPTOBBI TPOCTPAHCTBAY

Ilpakmuueckoe 3ansamue Ne 3:

1) TMomyHOpMa M HOpMA B JIMHEHHOM TIPOCTPAHCTBE.

2) JIMHEWHO HOPMHUPOBAHHBIC IPOCTPAHCTBA.
lIpaxmuueckoe 3anamue No 4:

1) BanaxoBbI MPOCTPAHCTBA.

2) Tlpumepbl 6aHAXOBBIX MIPOCTPAHCTB.
Ipakxmuueckoe 3anamue Ne 5:

1) Tpenruns0epTOBbI U THILOEPTOBBI TPOCTPAHCTBA.

2) TlpuMmepbl NpearuIL0epTOBBIX U THIILOCPTOBBIX IPOCTPAHCTB.

3) Hepasencto Komu-byHskoBckoro.
Ilpakmuueckoe 3ansamue Ne 6:

1) OpTOroOHAJILHOCTS.

2) Teopema 00 OPTOTOHATBLHOM Pa3JIOKEHHH THILOSPTOBA MPOCTPAHCTBA.
lIpaxmuueckoe 3anamue No 7

1) T'mibOepTOBEIi Oa3uc.

2) Psapl @ypbe B rTHIIBOSPTOBBIX MTPOCTPAHCTBAX

Tewma 3: «IIpuHIUI CKATBIX OTOOPAKEHUI

Ilpakmuueckoe 3auamue NeS§:

1) HemoaBuHbIC TOUKH OTOOPasKEHUA.

2) CxuMaronme 0ToOpakeHusl.

3) Teopema banaxa 0 CKUMAIOLIUNX OTOOPAKCHHSIX.
Ilpakmuueckoe 3auamue Ne9:.

1) Teopema banaxa 0 CKUMAFOIIUX OTOOPAKECHUSX.

2) Tlpunoxenus TeopeMbl baHaxa 0 CKMMAIOIIUX 0TOOPaKEHUSIX

Monyns 2. JIuHeiiHbIe OrpaHUYEHHBIE ONIEPATOPHI U (PYHKITMOHATIBI

Tema 1: «OrpannyeHHble JUHENHBIE OIIEPATODBD)
IIpaxmuueckoe 3anamue Ne 10:




1) OrpanndeHHbIe THHEWHBIE oiepaTopsl. HopMa nmHelHOTO omepaTopa.
2) TIpocTpaHCTBO OTPaHUYCHHBIX JIMHEHHBIX O1epaTopoB. CXOIUMOCTh ONEPATOPOB.
3) Ilpumepbl orpaHMYEHHBIX JTHHEHHBIX ONIEPATOPOB.
Ilpaxmuuecxoe 3ansamue Ne 11
1) JluneitHble OrpaHUYEHHBIC ()YHKIIMOHAIIBL.
2) ConpshKeHHOE TIPOCTPAHCTBO.
IIpaxmuueckoe 3anamue No 12
1) JluneitHble orpaHueHHbIC (yHKIMOHANBL. CONpPsHKEHHOE MPOCTPAHCTBO.
2) TlpuMepbl OTpaHUYEHHBIX U HEOTPAaHHYCHHBIX OTIEPATOPOB.
lIpaxmuueckoe 3anamue No 13
1) OrpaHu4eHHBIE CAMOCOIIPSKEHHBIE OMEPATOPHI.
2) Pa3nuuHble KI1acChI OTIEPATOPOB B THIIBOSPTOBBIX MIPOCTPAHCTBAX.
3) HeorpanuueHHbIE CAMOCONPSHKEHHBIE OIIEPATOPHI.

Tema 2: «Teopema Xana-banaxa»
Ilpaxmuuecxoe 3auamue Ne 14:
1) TIpuHIHMI TPOIOJIKESHUS JTMHEHHBIX OTPAHUYCHHBIX OMEPATOPOB IO
HernpepbIBHOCTH B (B) - mpocTpancTBax
2) Teopema Xana-baHaxa o pOIOJKCHUU.
IIpaxmuuyeckoe 3anamue Ne 15:
1) Tpunoxxenus TeopemMbl XaHa-banaxa o mpoa0KEHHH.

Tema 3: «TeopemMbl 0 paBHOMEPHOW OIrPAHUYEHHOCTH U OTKPLITOM OTOOPAKEHUN

lIpaxmuueckoe 3ansamue No 16:
1) CunbHas 1 caadast CXOUMOCTD OIEPaTOPOB.

2) TlpunoxkeHus: TeOpeMbl O pABHOMEPHOM OrpaHHYCHHOCTH.

3) Teopema 006 0OpaTHOM OmEepaTope.

4) TpunoxeHus TeOpeMbl 00 0OpaTHOM OIEepaTope.
IIpaxmuueckoe 3anamue No 17

1) CrexTp OrpaHHYEHHOTrO Oreparopa.

2) CrekTp caMOCOMPSHKEHHOTO OIepaTopa.
Ilpakmuuecxoe 3anamue No 18

1) Omeparop umyInbca.

2) OmepaTop yMHOKEHUSI.

5. O0pa3oBare/ibHbIE TEXHOJIOTHH

B ocHoBe mnpenojaBaHusi JUCUUILIUHBL «DIeMEHThl (YHKIMOHATIBHOTO aHAIU3a» JIEHKHUT
JEKIIMOHHO-CEMUHApCKasi cucTeMa OO0y4YEeHHs, YTO CBSI3aHO C HEOOXOAMMOCTHIO aKTUBHOTO
OPOAYMBIBAaHUSI TEOPETHUUECKOIO MaTepHuaa, CoJep)Kallero IiyOokue u aOCTpaKTHbIE
noHatusa. MHauBuayanbHble 0COOEHHOCTH 00YYaroIMXCsl YUUTHIBAIOTCS MOAOOPOM 3aJaHUN
Pa3HOTO YPOBHS CIOXHOCTHU JJISI CAMOCTOSITENIbHOM pabOThI CTYIEHTOB.

[To nanHO# AMCUUITIMHE YYEOHBIM IIAHOM MPEAYCMOTPEHO TAK)KE MPOBEICHUE 3aHATUI B
MHTEPAKTUBHBIX  (opMax. Jlexkuum nOpoBOIATCS B AYAUTOPHUAX, OCHAIIECHHBIX
BHUJIEONIPOEKTOPAMH. B  yuuBepcutere ¢ynHkiumonupyer LIeHTp  cOBpeMEHHBIX



00pa3oBaTEeNbHBIX TEXHOJIOTHH, B KOTOPOM MPEAyCMATPHUBAIOTCA  MacTep-KJIacChl
CHEIHATUCTOB.

Y4eOHBI TIpollecC, OMUPAIOIIMICA Ha WCHOJIB30BAHNE WMHTEPAKTHBHBIX METOJ/OB
oOy4eHHS, OPTaHU3yeTCs C yU4E€TOM BKIFOYEHHOCTH B TMPOIECC MO3HAHUS BCEX CTYACHTOB
rpynnsl 0e3 uckimoueHus. CoBMecTHas! JESTEIbHOCTh O3HAYAET, YTO KaXKIbIH BHOCUT CBOM
0COOBIi WHAMBUAYAJIBbHBIH BKIAd, B XOA€¢ pabOThl HAET OOMEH 3HAHWSIMH, HISIMHU,
crocobamMu JiearenbHOCTH. OpraHu3yroTcsl UHIWBUIyallbHAs!, TapHas U rpymnmnoBas padoTa,
UCTIONB3YeTCs MMPOCKTHAsT paboTa, pOJIeBbIC UIPHI, OCYIECTBISIETCS paboTa ¢ JOKyMEHTaMHU
M Pa3TUYHBIMH HCTOYHWKaMH WHopManuu. VHTEepakTUBHBIE METOJIBI OCHOBaHBI Ha
NPUHIMIIAX B3aUMOJICHCTBUS, AKTUBHOCTH OOydYaeMbIX, OINOpE Ha TPYIMIOBOH OIIBIT,
oOs3aTenpHONM 00paTHOM cBs3u. Co3maeTcst cpema 0Opa3oBaTENBHOTO OOIICHHS, KOTOpas
XapaKTEpHU3yeTCsl  OTKPHITOCThIO, B3aWMOJICHCTBUEM  yYaCTHUKOB, pAaBEHCTBOM  HUX
apTyMEHTOB, HAKOTUICHHEM COBMECTHOTO 3HAHUS, BO3MOXXHOCTHIO B3aMMHOW OIEHKH H
KOHTPOJIA.

6. YueOHO-MeTOAMYECKOE 00eCIIeYeHHEe CAMOCTOATEILHOM PadoThI CTYICHTOB.

1)  Kommoropos,A.H. Dnementsl Teopun (GyHKIUH W (HYHKIIMOHAILHOTO aHAaIH3a
yueOHuk it By30B / A. H. Konmoropos, C. B. ®omuHn. - 6-¢ uzn., ucnp. - M. : Hayka. ['n.
pen. duz.-mat. jut., 1989. - 624 c. : mi. - ISBN 5-02-013993-9 : 1-50.

2)  ®&nopo B.M. Kypc dyHkmMoHaIEHOTO aHanu3a : yueonuk / ®énopos B. M. - CII6.
[ np.] : Jlanb, 2005. - 351 c. ; 20 cM. - (YueOHuku 1151 By30B. CrienuaibHas JuTeparypa). -
bubmuorp.: c. 351. - ISBN 5-8114-0589-8 : 187-66.

3)  Jliocrepuuk JILA. Kpatkuit kypc (GYyHKIMOHAIBHOIO aHanmu3a : yded. mocobue /
Jlrocrepuuk JILA., B. . CoGones. - U3na. 2-e, ctep. - CIIO. [u np.] : Jlaws : U3a. Beiciias
mkona, 1982. - 270,[1] c. - (Knaccuueckas ydueOHas auTepaTypa mo maremartuke). - ISBN
978-5-8114-0976-1: 288-75.

Kupunnos A. A. Teopemsl 1 3a7aun (HYHKIIMOHAJIBHOTO aHajau3a : [yueOHOe mocolue s
By30B]| / KupuinoB A.A., A. . I'Bummanu. - M. : Hayka, 1979. - 384 c. : un. - bubauorp.: c.
369-372. - Ilpenm. ykas.: ¢. 373-377. - 1-10.

4)  PamazanoB A.K. ®DyHKIMOHAIBHBIM aHamu3 : yded. mocobdue it By3oB. Y.1 /
PamazanoB A.K., P. K. ParumxanoB ; MwunoOpuayku Poccum, Jlarect. roc. yH-T. -
Maxaukana : M3g-so AI'Y, 2013. - 318,[1] c. - 222-00.

5) TpenoruuB A. 3amaun u ynpakHeHuss M0 (GYHKIMOHAIBHOMY aHaau3y: Yueo.
nocobue aist BTy30B / Tpenorun B.A.; b.M.ITucapesckuii, T.C.CoboneBa. - 13x. 2-e, ucmp.
u goi. - M.: ®usmatiut, 2002. - 239 c. - ISBN 5-9221-0271-0 : 151-01.

7. (I)OHI[ OLCHOYHBIX CPEACTB IJIA NPOBECACHUSA TEKYHICI0 KOHTPOJIA YCIICBAE€EMOCTH,
HpOMeH(yTO‘IHOﬁ aTTreCTallui 110 uToraMm OCBOCHUA JUCHUIIJINHBI.

7.1. TunoBbIe KOHTPOJIbHBIE 3a1aAHUSA

7.1.1. Bompochl AJIs1 CAMOCTOATEJIbHOM PadoThI

1. CxkansipHO€ pOM3BEACHUE B TMHEWHOM MTPOCTPAHCTBE HAJ MOJIEM (IeHCTBUTEIBHBIX UITH
KOMILJIEKCHBIX ) CKaJISIPOB.
2. Ilpunuun paBHOMepHON orpannyeHHOCTH (=Teopema banaxa-IlITeitnxayca).



3. HepasenctBo Komm-bynskosckoro. [IpearnnsbeproBo mpoctpancTBo. HempepbsIBHOCTH
CKaJISIPHOTO MPOM3BEECHUS U HOPMBI B IPEATUILOEPTOBOM MPOCTPAHCTBE.

4. Kputepuii MOTOUYEYHON CXOAUMOCTH OTPAaHUYECHHBIX JIMHEUHBIX OIEPAaTOPOB K
JIMHEMHOMY OIPaHUYECHHOMY ONEPATOPY.

5. Ompenenenue ruyibOepTOBa NPOCTpaHcTBa. [[OHATHE OPTOrOHATBHOTO JOTIOIHEHUS
MHOKECTBA U €r0 3aMKHYTOCTb.

6. Kputepuii noToueyHON CXOAMMOCTH MOCIEI0BATEIBHOCTH U JIMHEWHBIX OTPaHMYEHHBIX

(YHKIIMOHAJIOB K JINHETHOMY OIFpaHUYEHHOMY (DYHKLHOHAITY.

Jlemma benmo-JIesu.

8. JloctaTouHOE yCIIOBHE OTPaHUYEHHON 0OPAaTUMOCTH JIMHEHHOIO onepaTopa,
otoopaxaromtero JIHIT na JIHII.

9. 3apmaya. Hamummmre oOuuii BU JTUHEHHOTO OrPAaHUYEHHOTO (PYHKIIMOHANIA B
npoctpancTse L, (p € (1,490)) . Ilpuectr KOHKpETHBIN IpUMEp (YHKIMOHAIA M HAUTH

~

HOPMY.
10. Teopema o0 Haumy4IIeM MPUOIUKEHUN B THIIOSPTOBOM MPOCTPAHCTBE
11.Teopema 00 orpannueHHO# oOpaTuMocTh oniepartopa | + A.
12.OpToroHaibHOE pa3IoKeHUE THIHOSPTOBO MPOCTPAHCTBA.

13.Teopema 006 ycIOBHSIX OrpaHUYEHHON 0OPATUMOCTH OTIEpaTopa B=A+A, rze
A AAe L, (E,F).

14. Kpurepuil Bcroay IOTHOCTH MHOXKECTBA B TMJILOEPTOBOM IPOCTPAHCTBE.

15.Teopema banaxa o romeoMopdusme.

16.Teopema Pucca 06 o6miem Bujie TMHEHHOTO OTPAaHUYCHHOTO (PYHKITMOHAIA,
OMPEJEIEHHOTO B TMJILOEPTOBOM MPOCTPAHCTBE.

17.YTBepxaeHust 00 OTKPBITOCTH MHOKECTBA PETYJISIPHBIX 3HAYEHUN JIMHEHMHOTO
OTPaHUYEHHOIr0 ONEepaTopa U 3aMKHYTOCTH €0 CIEKTpa.

18.IloHATHE OPTOTOHATBLHOW CUCTEMBI U OPTOHOPMHUPOBAHHOMN CHCTEMBI B TUIIHOEPTOBOM
npocTtpadcTie. [lonarue psana Oypre 1 BOIPOC 0O €ro CXOAUMOCTH.

19.0kBuBaNeHTHBIE (POPMYITHPOBKH MOHITHS 3aMKHYTOTO JIMHEHHOTO ONepaTropa u
3aMKHYTOCTH €T0 CIIEKTpA.

20.HepaBenctBo beccens u paBenctBo [lapceBans. CBONCTBO YaCTHBIX CyMM psifia
dypre.

21.Teopema banaxa — XaHa 0 MpoJAOHKEHUH JIMHEWHOTO OTPAHUYCHHOTO (PYHKITMOHAIA B
JIHIL.

7.2.2 Bonpochl K KOJIJIOKBUYMY

1. Kakue u3 ciienyromux yTBEpKAECHUN CIIPAaBEINBBI JIs1 onepauun /A CUMMETPHYECKON
pa3HOCTH

a. AAB c (AAC) U (C UB)
b. AAB c (AAC) ¢ (CuUB)
c. AAB 5 (AAC) « (CUB)
d. AABc (AnC)z (CuB)

2. Ilycts A,B € 2% u (A 2% - maHHas moCiIen0BaTeNbHOCTD, } E—
xapaktepuctuueckas GyHkuus MHOkecTBa E — X . BepHo nu cienyroriee npeanoxxeHue?



a (A= lim A) & (75 (1) = lim 7, (%)
b. ¥ g (X) i‘ZA(X)_lB(X)‘

C. Xiima, (X) = liminf x, ()

4.2 i, () # 1im sup z (x)

n—oo
3. Ilycth f: XY IPOM3BOJIBHOE OTOOpaXkeHne u A, e 2%, BieYrme teTuT-

IPOU3BOJIFHOE MHOXKECTBO MHJIEKCOB, KOTOPOE U3 CICAYIOIINX MPEATIOKEHUH OTHOCSTCS K
obpazaM u mpoodpazaMm MHOKECTB?

&'HQA)=9f(&)
bﬁ(@&)=9f(&)

c. T(A)\ T (Ay) & T(A\A)
d.f B =T (B

4.11ycThb f: XY pOou3BOJIbHOE oToOpakernne X B Y ,

g, h:Y — X - nauusie oTOOpakeHus, a f (X) =Y, (*) - TaHHO€ ypaBHeHUE. Kakoe u3
CJIEIYIOIIUX YPaBHEHUI BEpHOE?
a.Ecnu ypaBHenue (*) nmeer pemenue u Jg f=1 x » TO 9TO PELICHUE E€IUHCTBEHHO;

b.Eciu ( f= ly, To ypaBHenue (*) umeer, no kpaiineii Mepe 0HO peleHHe

c.Ecm T nmeer oOpaTHOe oToOpakeHue, TO ypaBHeHHE (*) MMeeT perieHue, Ho He
CIIMHCTBEHHOE.

d f(X)eY

5. Tycre X - mHOKecTBO npsivbix | mmockoctr u yers | =1, (Mod R, ) o3uauaer, ato
I 15, I =1, (mod R,), o3nagaer, uro | L 1s.

Kakwne u3 cnenyronmmx BbICKa3bIBAHU BEPHBI?

a. X | R, - MOXXHO OTOXIECTBUTH C MHOKECTBOM BCEX (HEOPUEHTHPOBAHHBIX ) MPSIMBIX
HPOXOJIAINHU Yepe3 PUKCUPOBAHHYIO TOUYKY TUIOCKOCTH

b.R, - oTHOmICHNE SKBUBaNTCHTHOCTH B X

C. Ry- He sBsieTcs OTHOLIEHNEM YKBUBAICHTHOCTH B X

d. R, 1 Ry,- oTHOmIEHNE SKBUBAICHTHOCTH B X

6.ITycte X - IpOM3BOJILHOE MHOKECTBO, R - OTHOIIIEHHE DKBUBAIIEHTHOCTU B X
Haigure n3 cnenyrommx npeaioKeHud BEpHOE:
a. Besikoe pasbuenne X COOTBETCTBYET HEKOTOPOMY OTHOIIEHHIO DKBUBAJIEHTHOCTH R B

X.

b. Onementsr X | R o0Opasyer pazoueHue
c.Onementel X | R He oOpasyer pazbuenue
d. He Besikoe pasOuenune X onpesesseT HEKOTOPOe OTHOLIEHHE SKBUBAJIEHTHOCTH

Rs X.
7. Kakoe 13 cienyomux npeaoKeHui BepHo?
a. (N,<) (MHOXECTBO HaTypaJbHBIX YUCEI C ECTECTBECHHBIM MOPSIKOM )



. N n
b.(G,<) (MHOXeCTBO BcexX OKpecTHOCTEH (puKcHpoBaHHOM Toukn X € R",
YIOPSIIOYEHHOE 10 0OPATHOMY BKJTFOUSHHIO) — HAMTPABIEHHOE MHOKECTBO.

n .
cIlycts X € R™ npousBosbHas Touka u A - MHOKeCTBO MHTEpBaNOB I, conepskammii
TOUKy X ¢ otHomeHueM nopsiaka L:«ly <1, osnasaer l; D I,» (A,<) He sBasercs

HaIIPpaBJICHHBIM MHOKCCTBOM

d. MuaoxectBo N HEJb3s YHOPSIOYHUTE
Onpux=y

8. B merprueckom npoctpanctee (E, p), rme p(X,y) = , Kakoe u3
1npux#y

CJIEYIOIINX NPEIIOKEHUH BEPHO?

a. Jlro6oe moaMHOKeCTBO B E 0THOBpEeMEHHO M OTKPBITO U 3aMKHYTO
b. OnHOTOYEYHOE MHOKECTBO HE OTKPHITO.

C. Bce MHOKECTBA OTKPBITHI

d. oqHOTOUYEYHOE MHOKECTBO HE OTKPBITO M HE 3aMKHYTO

9. Kakue U3 CIEeNYIOIMX TPENI0KEHNN BEPHbIE?

a. Vp e[L+o]: (K", p ) - METPAHECKOE POCTPAHCTBO

b.Vp e[L+x]: cxomumocts B (K", p () - DKBUBAJICHTHA PABHOMEPHOH 10 KOOP/IMHATHOH
CXOMMOCTH.

C.p#2

d p=x

10.Kakomy ycIIOBHIO JOJDKHA YIOBJIETBOPSTHCS ONpeeicHHas Ha R HenpepsiBHas
¢byukmus U = f(U), 9ToOBI Ha BENIECCTBCHHOMN MPSIMON MOKHO OBLITO 337aTh METPHKY C
nomorkko paBenctea p(X, y) = f(x)— f(y)|?

a. f — monoronnasiu f(R) =R

b. f =const

¢ f — menpepriBaa Ha R

d. f —paspeiBHa

11L.Iycrs p €[1+00] u Qpynkums p, K'"xK" >R, tneneN, K=Rum C u
o 1

[Zl Xk _yk |p]peCﬂu P E[l,-l—OO),

,Op(X, y) =19 k=1

sup|X, —Yy|,eciu  p=oo.

\ keN

Kakoe 13 CIIeayommux MprIoKeHHH BEpHO?

a.Vp e[l+o): (K " pp) METPHYECKOE IIPOCTPAHCTBO
b. Vp €[1,4+00) MeTpuueckoe IpoCTPaHCTBO

C.p#2

d p=7x

12. Tlyers  p €[1,+o0] n pynxums p, : K'"xK" >R, tneneN, K=Rum C u



1
; 1
[ %k = Vi [P1Pecau p e [L+0),
,Op(X, y) =1 k=1
sup|X, —Yy|,ecru  p=oo.
keN
Kakoe u3 ciienyronux npuiioxeHuil BEpHO?

a. Vp €[1,+00) cxomumocTh B (K " pp) SKBHMBAJICHTHA PABHOMEPHOM 110 KOOPIUHATHOM
CXOUMOCTH
b.JTro60e orpaHuueHHOE MHOKECTBO B (K " Pp ) BIIOJIHE OIPaHMYEHHO, a JII000€
OrpaHUYEHHOE 3aMKHYTOE MHOKECTBO KOMIIAKTHO.
C. p#2
d p=x
13. Tycrs  p € [L+o0] u pynxmms p,, 11, x1, — R onpenenena coornomennsmu:
( 1
n —
[lek _yk |p]pecﬂu pE[l,+OO),
Pp(Xy) =14 nz1
SUp|X, — VY l,eciu  p=co.
S k eN
Kakue u3 cneayromux npeajioxkeHnd CrpaBeaJIuBbI?
a.Vp e[L+x): (I, pp) Merpuueckoe mpocTpancTBO

b. U3 cxomumoctn B (15, o) mpu p €[L+00) cnemyer mokoopaMHATHAS CXOMUMOCTH

c. (I3, p3) He MeTprUecKoe MPOCTPAHCTBO
d.(l;, p) He MeTpHUECKOE MPOCTPAHCTBO
14. ycts  p € [L+o0] u pynxmus p, 11, xI, — R onpenenena coornomenmsmu:
( 1
0 1
[lek — Yk |p]pecﬂu pE[l,-I—OO),
pp(X’ y) =9 n=l
Sup|X, — VY l,eciu  p=co.
S k eN
Kakue u3 creyromux mpeiIoKeHui CIIpaBeIIuBbI?
a.Vp €[L+x): (I, pp) Merpuueckoe mpocTpancTso

b. Cxomumocts B (I, p,,) coBnagaer ¢ paBHOMEPHOMN MOKOOPAUHATHOM CXOAUMOCTBIO
npu P €[1,+0) cieayer MOKOOPAMHATHAS CXOAUMOCTBIO

c.(l5, p3) He MeTprueckoe mPOCTpaHCTBO

d. (I{, p) He MeTpHUecKOe IPOCTPAHCTBO

15. Tiyets  p € [1,+00] u pynkmus p, 11, x1, — R onpenenena coornonmenusmu:



-

1

N 1
[lek = Yk |p]pecﬂu pE[l,-I—OO),
pp(X’ y) =13 n=1

Sup|X, — VY l,eciu  p=co.
L keN
Kakue 13 ciielyronux yTBEPXKIACHUH CIIPaBEIIUBbI?
a.(ly, pp) momHoe MeTputeckoe mpocTpancTso mpu P € [1,+00)

b.(l,,, p,,) He ABIASETCS CenapabeNbHBIM METPUYECKMM IPOCTPAHCTBOM
c. (., p,) sBIsSETCS CenapabebHBIM METPHUYECKUM IIPOCTPAHCTBOM

d. (5, pp) HemonHOE MeTpHYECKOE MPOCTPAHCTBO

16. Kakue u3 cneayromux yTBEpKICHUN HECTIPABEIJIUBBI?
a. JTro6oe orpannuennoe muoxectso B (1, p,,) BmonHe orpannueHo

b. Mpoctpauctsa (I, o) npu p €[L+00) HekOMMaKTHEI

c. Ipocrpanctsa (I, o) mpu p €[1,+00) xommakTHEI

d. JTio6oe orpannuentoe muoxecto B (I, 0,) mpu p € [1,+00) BriosHe orpanuueHHo
17.Iyers pe[l+o] m p, iy xly —> R, e

( 1

) 1
[ 2% = Vi IP1Pecau p e[l+o0),
,Op(X,y)=< n=1
sup|X, — Yy |,eciu  p=oo.
L keN

Kakue n3 cneqyrommx yrBepKIAECHUN CIPaBeaJINBbI?

a.l, clympu p<q, p,qe[l+o)

b. Ioo D) Il

c. Iy, olgmpn p<q, p,qe[l+)

d I, zlyulyzl,mpu p<q, p,qe[l+x)

18. Iycts S = {f |f:N—> R} 1 QUKIUS P :SXS —> R onpeneneHa paBeHCTBOM

= 1 f(n)—g(n

nm12" 1+ T(n)-g(n)]
Kakue u3 caeayromux yTBepKIeH!A BEPHbI?
a. (S, p) -KOMITaKTHOE MPOCTPAHCTBO

b. CxomumocTs B (S, ©) paBHOMEpHAs MOKOOPAUHATHAS

C.(S, p) - moNHOE MPOCTPAHCTBO

d. (s, p) - cenapabenbHOE MPOCTPAHCTBO

19. Ilycts S = {f |f:N—> R} 1 QuKIUst P . SXS —> R onpenenena paBeHCTBOM

o1 f(n)—g(n
2" L+ f(n)—g(n)]
Kaxkue u3 cnenyrommx yTBepKIeHUI BEPHBI?
a.Ha (s, p) moxHoO 3anath HOpMY Tak, 4to o(X,Y) = X—VY/||




b.JTro6oe MHOXKECTBO B (S, ) TPEIKOMIIAKTHOE
C.(S, p)- AMHEWHOE METPUUYECKOE IPOCTPAHCTBO

d. CxoguMocCTh BS TI0 KOOpAWHATHAS
20. Kakue u3 cieayromux yTBEpKIeHUI CTpaBeJIiBbI?

a. B mo60oM MeTpr4eckoM IpocTpaHcTBe 3aMbikanue mapa B(X, ) nexut B 3aMkHyTOM

mape B(X,r).
b. B 11060M METPHUYECKOM IPOCTpAaHCTBOM E st mo6oro r > 0 BBIIOJIHSETCS
HepaBercteo 0 < diamB(x,r) < 2r.

c.diamB(x,r) > 3r
d. diamB(x,r) =0.

7.1.3. Bonpocsl Kk 3a4eTy MO JUCHUILIHHE

1. Konabio MHOKECTB, MOJYKOJBIO MHOXKECTB, ajredpa M curma-ajireOpa MHOXKECTB.

N3mepuMoe npocTpaHCTBO.

MOHOTOHHBIH KJ1acC MHOKECTB U TEOpEMa 0 MOHOTOHHOM KJI1acce.

KoHeuHo-afiuTHBHAsE M CUETHO-aJJIMTUBHAS (YHKIHUS MHOXECTB, MPOJOKEHUE

MEpbI Ha KOJIBIIO.

Mepa Ctunrbeca.

BHemnss mepa, n3MepruMble MHOYKECTBA.

Teopema Kapareomopu 00 U3MEpUMBIX MHOKECTBaX.

[Tponomxenue mepsol 1o Jlebery u Xopnany.

N3mepumble QYHKIMHA U UX CBOMCTBA.

. PasnmuyHbIe THTIBI CXOAUMOCTH (DYHKITHUH U CBS3h MEXKTY HUMHU.

10 Teopewmsl Jlyzuna u Eroposa.

11.UuTterpan Jlebera nmo cueTHO-aJAMTUBHON (DYHKIIUM MHOKECTBA.

12.AGcomoTHas HENMpepbIBHOCTh MHTerpana Jlebera u teopema Pamona-Hukoguma (6e3
JTI0OKa3aTeIbCTBA).

13.TeopemMa 0 MOHOTOHHOM CXOJUMOCTH.

14.Jlemma Dary.

15.Teopema Jlebera o mpenenbHOM MEepexo/ie Mo/ 3HAKOM MHTeTpaa.

16.I1pousBenenue mep u Teopema Oyounu (6€3 10Ka3aTeIHCTBRA).

17.Mepa JleGera B R".

18.Kpurepuii JIeGera unrerpupyemoctu no Pumany.

19.JIHIT u (B)-npocTtpaHcTBa: ONpeaesieHHs] U IPUMEPBI.

20.ITpoctpancTBa orpannueHHbIX oneparopos L(E,F) u ero monxoTa.

21.N3omopdusm (B)-npocTpaHcTs.

22 TTpuHIIUTT TPOIOJDKEHUS TUHEHHBIX OTPAaHWYCHHBIX OMEPATOPOB IO HEMPEPHIBHOCTH
B (B)-npocTpaHcTBax.

23.Teopema Xana-banaxa o mpo0onDKEeHUN.

24.ConpsbkeHHble 1 pedIeKCUBHBIC TPOCTPAHCTBA.

25.Teopema 06 obuiem Buae pyHKIHoHaNa f e (C([a,b]) )"

W

©CoN Ok

26.bropTOTOHANBHBIE CHCTEMBI: OMPEICTICHUE U TIPUMEPBHI.
27.0T1o0OpakeHusi TBOMCTBEHHOCTH U pe(PIIEKCUBHBIE MPOCTPAHCTBA.
28.Hepasencta ['enbaepa 1 MHHKOBCKOTO JUIsl PSZOB U MHTETPAJIOB.
29.JIe6erobl mpoctpancTBa Ly(X) (1< p < o0) 1 ux cBoiicTBA.



30.Comnpskennoe npoctpanctso Ly (X) (1< p < ).

31.ComnpsxkeHHbIe TUHEHHBIE OMepaTopBhI.

32.Crporo JIHII n naunyummme npubmmkenus B JIHIL.

33.Hamnyumme npudmmkenus B Ly(X) (1< p < ).

34.Bcrony minotHbele MHOXkecTBa B Lp(X) (1< p < o), anmpokcumanusi TIaJKAMH
GYyHKIUSAMH.

35.1Ipearnnb0epToBbl (=€BKIUAOBBI) U THJIHOCPTOBBI IMPOCTPAHCTBA: OMPEACICHUS U
IPUMEPHI.

36.Teopema o HanTyuIIeM TPUOTUKEHUU U €€ CIEICTBUS.

37.Teopema @. Pucca o npeicTaBiIeHUU JMHEHHOrO0 OIMPAaHMYEHHOrO (PYHKI[MOHAJIA B
THJILOEPTOBOM MPOCTPAHCTRE.

38.0OpToroHanbpHble CUCTEMBI U Teopema CTEeKIIOBa O MOJHOTE.

39.U3omMopdu3m ruas0epTOBBIX MPOCTPAHCTB.

40.ITpeobpaszoBanne @ypre B L1(R"), popmysasl mpeodpazoBanus Oypobe.

41.TIpeobpaszoBanre Pypre B Lo(R"), Teopema Ilimanmepens o6 oneparope @ypbe

42.AKCHOMBI cXOAUMOCTH 10 PpeHe, TMHEWHbIE MPOCTPAHCTBA CXOAMMOCTH, MOJHOTA
COTIPSIKEHHBIX MTPOCTPAHCTB.

43.11puHIMNI paBHOMEPHON CXOAUMOCTH (PYHKIIMOHAJIOB B COIPSDKEHHOM MPOCTPAHCTBE
U1 IPOCTPAHCTBA CXOJUMOCTH.

44 .JlokanbHO BBINTYKJIbIE TPOCTPAHCTBA.

45.1IpoctpanctBa ocHOBHBIX GyHKIMA D(Rn) m o6ob6mennbii ¢ynkuuii D’(Rn),
JeiicTBus ¢ 00001I€HHBIMU (DYHKIHSIMHU.

46.CTtpykTypa 0000IIIEHHBIX (PYHKITUH.

47.Conpspxkennoe npoctpanctBo E'(Rn).

48.CsoticTBa mpoctpanctBa E'(Rn), perynspasie 00001eHABIC (DYHKITHH.

49.TIpoctpancta Cobonena.

50.TIpoctpanctra IIBapria J'(Rn) u mpeodpazoBanne @ypne B J'(Rn).

51.Teopema bapa o kareropusx B METpUYECKOM MPOCTPAHCTBE.

52 Ilpunnmn paBHOMepHOI orpannuenHocty Ayis JIHIL.

53.CunbHas u ciiabast CXOJIMMOCTh OTIEPaTOPOB.

54.Cnabas™ cxoquMocTh GyHKIIMOHAIOB.

55.Teopema 0 3aMKHYTOM Tpaduke.

56.Teopema 06 0OpaTHOM orepaTope.

57.CrexTp orpaHMYE€HHOI0 OllepaTopa, rPaHulla CIEKTPa U CIIEKTPaIbHBIN painyc.

58.KoMmakTHbIe MHOKECTBA U UX CBOMCTBA B METPUYECKOM IIPOCTPAHCTBE.

59.Kputepuii kommakTHOCTH Xaycaopda u ee ciencTBue.

60.Kpurepuit komnaktTHocTH MHOKecTBa B C(X).

61.Kpurtepuit koMnakTHOCTH MHOecTBa B npocTpancTBax Ip u Lp(X) (1<p < ).

62.Cnabo* KOMIaKTHbIE MHOXKECTBA U UX CBOMCTBA.

63.Kpurepuii cnaboit* KOMIaKTHOCTH MHOKECTBA

64.KoMmmakTHbIe onepaTopbl U UX OCHOBHBIE CBOICTBA.

65.Teopema Pucca-lllaynepa o cnekrpe BIoJHE HempepblBHOrO omeparopa B (B)-
MIPOCTPAHCTBE.

66.YeTsipe Teopembl Opearonbpma.

67.CBoiiCTBa YPMHUTOBBIX OIEPATOPOB.

68.Teopema ['unbOepra-llImuara.



7.2. MeToauyeckue MaTepuajbl, ONpeaessiioline NPOUEIypPy OIEHMBAHUS 3HAHUIA,
YMEHHUiIl, HABBIKOB U (MJHM) ONbITA [JAEATEJbHOCTH, XAPAKTEPHU3YKIIHMX 3TAaNbl
¢GopmMupoBaHus KOMIIETEHIIH.

OOmmit pe3ynbTaT BBIBOJUTCS KAaK MHTErpajbHas OILICHKA, CKJIaJbIBAIONIAs M3 TEKYIIETO
KOHTPOJIs - 50% 1 mpoMekyTouHOTO KOHTpOoJst — 50 %.

Texymuii KOHTPOIb MO JUCHUIIIMHE BKIIOYALT:

- mocelleHue 3auatui - 10 6amios,

- y4acTHhe Ha NMPaKTUYECKUX 3aHATHsX -30 0asuios,

- BBITIOJTHEHHE JTA00OpaTOpHBIX 3a7aHuil — 30 Oamios,

- BBITNIOJIHEHHE IOMAIIHKUX (2yAUTOPHBIX) KOHTPOJBHBIX padboT - 300aI10B.
IIpoMexyTOUHBINM KOHTPOJIb IO AUCUUILIINHE BKIIOYAECT:

- yCTHBIN omnpoc -50 0anos,

- MUCbMEHHAs! KOHTpOJIbHas padoTa -50 6amios,

8. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON y4eOHOU JUTEpaTypbl, HCOOXOAUMOM IJIA
O0CBOCHMS JUCHHUILIUHBI.

Ochoenasn

1) Kommoropos,A.H. DiieMeHTHI Teopuu QYHKIWH 1 QYHKIIMOHAILHOTO aHAIN3A !
yuebnuk s By30B / A. H. Konmmoropog, C. B. ®omuH. - 6-¢ u3n., ucmp. - M. : Hayka.
I'n. pen. ¢uz.-mar. nmut., 1989. - 624 c. : un. - ISBN 5-02-013993-9 : 1-50.

2) Jlroctepuuk JI.A. Kpatkuii kypc GyHKIIMOHAILHOTO aHAU3a : y4e0. mocooue /
JIroctepuuk JILA., B. . Cobones. - U3n. 2-e, ctep. - CII06. [u ap.] : Jlaus : U3n.
BbIcIIas mkoja, 1982. - 270,[1] c. - (Kimaccuueckast yueOHas qureparypa 1o
matematuke). - ISBN 978-5-8114-0976-1: 288-75.

Kupunnos A. A. TeopeMmsl 1 3a71aun PYHKITMOHAIBHOTO aHaIu3a : [yueOHOe mocooue
s By3oB] / Kupuios A.A., A. 1. I'sumnann. - M. : Hayka, 1979. - 384 c. : umn. -
bu6mmorp.: c. 369-372. - [Ipeam. ykas.: ¢. 373-377. - 1-10.

3) PamazanoB A.K. ®yHKIIMOHATIBHBIN aHANMN3 : yueO. mocobue st By30B. Y. 1 /
PamazanoB A.K., P. K. Parumxanos ; Muno6pnayku Poccun, [larect. roc. yH-T. -
Maxauxkaina : M3g-so AI'Y, 2013. - 318,[1] c. - 222-00.

4) Tpenorun B A. 3anauu u ynpaxHeHus 110 QyHKIIMOHAIBHOMY aHAIU3y: Yuel.
nocobue aiis BTy30B / Tpenorud B.A.; b.M.ITucapesckuii, T.C.CoboseBa. - U3na. 2-¢,
ucrp. u jaoi. - M.: ®uzmartiut, 2002. - 239 c. - ISBN 5-9221-0271-0 : 151-01.

5) Acramoga 1.B. ®yHKIIMOHAIBHBIN aHANIH3 [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Acramona M.B.— DnekTpoH. TekcToBbIe NanHble.— M.: EBpa3uiickuii
OTKPBITHIN HHCTUTYT, 2011.— 112 ¢.— Pexxum gocrymna:
http://www.iprbookshop.ru/11120.html.— DBC «IPRbooks» (25.05.2018)

Hononnumenvnan

6) ®énopor B.M. Kypc dhyHkimonanpHoro ananusa : yueonuk / ®énopos B. M. - CII6.
[ np.] : Jlanwb, 2005. - 351 c. ; 20 cMm. - (YueOHuKH A By30B. CrieruaabHas
nuTeparypa). - bubnuorp.: c. 351. - ISBN 5-8114-0589-8 : 187-66.



7) Pynun V. OynkunonanbHbiil ananu3 / Pyaun, Yonrep ; nep. ¢ anri. B.S.JIuna; nox
pen. E.A.T'opuna. - 2-e u3a., uctp. u nom. - CII6. [u ap.] : Jlans, 2005. - 443 c. ; 23

cM. - (Yuebuuku ams By3oB. CrnenuansHas 1uteparypa). - bubmmorp.: c. 430-431. -

VYka3. umeH. u TepMuHOB: . 435-440 . - ISBN 5-8114-0611-8 : 312-18.

8) Kanrtoposuu JI.B. ®yukimonansHbiid ananus / Kanroposuuy, Jleonna ButanseBuu. - 2-

9. Ilepevyenb pecypcoB UH(GOPMALMOHHO-TEJIEKOMMYHUKAUOHHON ceTH «HTEepHETY,

e u31., nepepad. - M. : Hayka, 1977. - 741 c. : uin. ; 22 cM. - Ciiucok aurt.: ¢.719-730. -
VYkas3. npeaM.: u o6o3Hauenuii: c. 731-741. - 3-20.

9) I'maspipuna [1.1O. ®yHKIIMOHANBHBIN aHaN3. THITOBBIC 33129 [ DICKTPOHHBIN
pecypc]: yuebnoe nocoodue/ I'nazpipuna I1.1O., [elikanoa M.B., Kopkuna JI.d.—
DNEeKTPOH. TEKCTOBBIC JaHHbIe.— ExaTepuHOypr: Ypanbsckuid dhenepanbHbIN
yausepcureT, ObC ACB, 2016.— 216 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/66213.html.— 9BC «IPRbooksy (25.05.2018)

H606XO)II/IMI)IX AJIA OCBOCHUA NUCHHUIIIMHBI.

=

Ne JJ1eKTPOHHBII
Ha3Banmne Copep:xanue
aapec
1. Math.ru www.math.ru CaiT nmocBAMIEH MaTeMaTHKe (M MaTeMaTrhkaMm. JTOT calT —
JUId LIKOJBHHUKOB, CTYINCHTOB, YYUTEIeH W Uil BCEX, KTO
UWHTEpecyeTcs MaTeMaTHUKoil. Tex, KOro HMHTEepecyeT 30Ha
pocTa COBPEMEHHOM HAYKH MaTeMaTHKa.
2. Exponenta.ru www.exponenta.ru | Crygenram:
- 3alyCTUTh YCTAHOBJCHHBIH y Bac MaremaTtuueckuil make
BHIOpATh B CIIUCKE MPUMEPOB, PEIICHHBIX B Cpelle 3TOrO MaKeT
MOIXOJAIINK ¥ PEIIUTH CBOIO 3a/1a4y 110 aHAJIOTHH;
IIpenogaBatensim:
- HCIIOJIb30BAaTh MaTEMaTHYECKHUE MAKEThI sl OACPIKKH
Kypca JIEKLUH.
Bcem 3anHTepecOBaHHBIM MOJIb30BATEISIM:
1. - MOXHO O03HAaKOMHUTBCA C TPUMEPaMH TNPHUMEHEHHS
MaTeMaTHYeCKUX MaKeTOB B 00pa3oBaTeI-HOM MIpoIiecce.
2. — HaiTH JAEeMO-BEpCHHM HOMYJISIPHBIX MAaTeMaTHYeCKUX
MaKETOB, AJIEKTPOHHBIE KHUTH M CBOOOJHO PacHpOCTpaHsIEeMbIq
MPOTPaMMBI.
3. Maremaruka www.mathematics. | y4eOHbIii MaTepuai 1Mo pa3jIW4HBIM pa3jieiaM MaTeMaTHKH —
ru anreOpa, IIaHUMETpHA, cTepeoMeTpusi, GyHKUUH, rpaduKku 1
JpyTHe.
4. Poccwuiickoe www.edu.ru (benepanbHbIi 00pa30BaTENbHBIN TOPTAT: YUPEKIICHHS,
o0Opa3oBaHHe. nporpaMmsl, ctaaaaptel, BY 351, Tecter EI'D.
5. | DnexTpoHHbIE http://elib.dgu.ru,
KaTaJIOTH http://edu.icc.dgu.r
Hayunoi u
oubmmoreku [AI'Y
6. | OGmepoccuiickuit www.mathnet.ru | ITopTan, npenocTaBiIseT pa3IuYHbIe BOSMOKHOCTH B TIOMCKE
MaTeMaTHYeCKUI nHpOpPMaLUK 0 MaTeMaTHueckoi ku3Hu B Poccun [lopran
mopran (Math- COCPKUT pa3leiibl: )KypHAJIbI, BUICOTCKA, ONOIHOTEKA,
Net.Ru) MIEPCOHANINH, OPraHU3alMH, KOH(EPEHIIHH.

10. MeToaunyeckue yKazaHus AJsi 00y4aOIIUXCH MO0 OCBOCHHUIO TN CIMILIMHBI.



VYyebHas mporpamMma mo 3JieMeHTaM (YHKIIMOHAIBHOTO aHald3a pachpenesieHa Io
TeMaM W 10 YacaM Ha JICKI[UHU, MPAKTHYECKUE M JIADOpaTOPHBIE 3aHATHS; MPETyCMOTPEHA
TaK)K€ CcaMOCTOsATENbHas ydyeOHass pabora cryneHtoB. [lo kaxaol Teme mpernojaBareib
YKa3bIBaeT CTYJICHTaM HEOOXOIUMYIO TUTEpaTypy (YIeOHUKH, yaeOHbIE TOCOOs, COOPHUKHU
3aJlay U YIOpakHEHWi), a TakKe COOTBETCTBYIOUIME TeMaMm Tnaparpadbl U HOMEpa
yOpaXHEHUW U 3a7a4.

CamocrosiTenbHasi paboTa CTYIEHTOB CKJIAJbIBA€TCS M3 PabOThl Haja JIEKIUSMHU, C
yueOHUKaMH, PEIICHUs PEKOMEHAYEMbIX 3ajiad, MOATOTOBKM K 3alllUTe JIabOpaTOPHBIX
paboT, a Takke U3 MOJATOTOBKU K KOHTPOJIBHBIM paboTaM, KOJJIOKBUYMaM U cllaye 3a4€TOB U
AK3aMEHOB.

[Ipu pabote c nmekmusIMU W ydeOHWKAMH 0C000€ BHHMAaHHUE CIEIYET YICIHThH
W3YYCHUIO OCHOBHBIX IIOHATUM W ONPEACICHUM MO JaHHOMY pas3feny, a TaKkKe
OCOOCHHOCTSIM NMPUMEHEHHBIX METOJIOB M TEXHOJOTHU JOoKa3aTelabCcTBa TeopeM. PemieHue
JNOCTATOYHOTO KOJIMYECTBA 3a/1ad IO JAHHOM TEME MOMOKET TBOPYECKOMY OBJIAJCHUIO
METOJIaMU JI0KA3aTEIbCTBA MATEMATUUYECKUX YTBEPKICHUM.

[Tocne u3ydeHMsT KaXIO0W TEMbl PEKOMEHIYETCS CaMOCTOSITEIbHO BOCIIPOU3BECTH
OCHOBHBIE OIpeeneHus, (POpMyIUPOBKM MU JOKa3zareabCcTBa TeopeM. Jlns camornpoBepku
PEKOMEHIyeTCsI TaKKe HCIIOJIb30BaTh KOHTPOJIbHBIE BOIPOCHI, MPUBOJUMBIC B YUCOHMKAX
I1OCJIE KAXI0M TEMBI.

OcHOBHa#s 11eJ1b IPAKTUYECKUX 3aHATUN — MOJATOTOBKA CTYJAEHTOB K CAMOCTOSTEIIbHON
paboTe HaJ| TEOPETUUECKUM MAaTEpPUAIOM U K PEUICHUIO 3a/1a4 U YIIPaKHEHUH.

Ha nexnusax ocoGeHHO 00JIbIIIOe 3HAYECHUE UMEET pealiu3alius CICIYIONINX 3a/1a4:

1) riry6okoe OCMBICIIMBaHUE PsiJia TOHSATUHN U TIOJIOKEHHM, BBEACHHBIX
B TEOPETUYECKOM KYPCE;
2) pacKpbITHE MPUKIATHOTO 3HAUCHUSI TEOPETUUECKUX CBEICHUIA;

3) pa3BUTHE TBOPYECKOTO TMOJAXOJa K PEHICHUI0 NPAKTUYECKUX H HEKOTOPBIX
TEOPETUYECKUX BOIIPOCOB;

4) 3akperuieHHe TMOJYYEHHBIX 3HAHUM IMyTeM MHOTOKpPAaTHOIO MIPAKTUYECKOTO
HCIIOJIb30BaHUs;

5) mpuoOpeTeHne MPOYHBIX HABBIKOB TUTIOBBIX PACUETOB;

6) pacIMpeHue Kpyrozopa, mpuoOpeTeHNEe MOJIE3HBIX CBEJACHUHN, KACAIOIIUXCS TEXHUUCCKUX
JAHHBIX PEATbHBIX OOBEKTOB U KOHKPETHBIX YCIOBUM UX IKCILTyaTaIUH.

Hapsiny ¢ mepeunciaeHHBIME BbIIIE 0Opa30BaTEIbHBIMU LETSIMU, 3aHSTHS MPECICAYIOT U
Ba)KHBIE 1I€JIM BOCIIUTATEILHOTO XapaKkTepa, a HMEHHO:

a) BOCIIMTAHNE HACTOWYMBOCTH B JIOCTHKEHUU KOHEYHOU 11ETIH;

0) BOCIIUTaHUE JUCIUIUIMHBI yMa, aKKypaTHOCTH, JOOPOCOBECTHOTO

OTHOIIICHUS K padoTe;

B) BOCITUTAHNE KPUTUICCKOTO OTHOIICHUS K CBOCH JEATEILHOCTH,

YMEHUS aHAJTM3UPOBATh CBOIO PabOTy, HCKaTh ONITUMAJIBHBIN TyTh PEIICHUS,

HaXOJIUTh CBOW OIMMOKH M YCTPAHITH HX.

MeTtoanyeckue peKOMeHIAun

JI71s1 TOATOTOBKU K MPAKTUYECKUM 3aHSTHUSM HYXKHO U3YUUTh CIIEAYIOIIHNE JINTEPATYPHbIE

HUCTOYHUKH:

1 Kommoropos A.H., ®omun C.B. Dnemenmor meopuu ¢pynxyuii u ¢pyHkyuoHaibHo2o
ananuza. M.: Hayka, 1981.



2 Jhocrepuuk JI.A., CoboneB B.U. Kpamxkuii kypc ¢pynxyuonanvroco ananuza. M.:
Bricmas mkona, 1982.

3 Tpenorun B A. 3amaun u ynpaxHeHHs 10 PYHKIIMOHATBHOMY aHaJIu3y: Yueb. mocodue
s BTy30B / Tpenorun B.A.; b.M.I[lucapesckuii, T.C.CoGonesa. - U3a. 2-e, ucnp. u J101.
- M.: ®usmaraur, 2002. - 239 c¢. - ISBN

Pemute 3amay u ynpaxkHeHuil u3 yueoHoro nocoousi Tpenorun B A. 3anauu u

yhnpakHEeHUs 1o (YHKIHMOHATBFHOMY aHaau3y: Yueb. mocodue ais BTy30B / Tpenorun B.A;

b.M.ITucapesckuii, T.C.Cobonesa. - U3x. 2-e, ucnp. u gom. - M.: ®usmariur, 2002. - 239 c.

J1J1st IpOBEpPKU OCTATOYHBIX 3HAHUM MCTIOJIB30BaTh TECThl U BOIPOCAMH JIJIsI CAMOIIPOBEPKH.

IHoaroroBka K 3a4ery

J171s1 TOATOTOBKH K 3a4€TY: MOBTOPUTH JICKIIMOHHBIN MaTepua, IpOaHAIU3UPOBATH CIIUCOK
PEKOMEHOBAaHHOM JTUTEPATyphl, PEUIUTh CAMOCTOSITEILHO 33/1a4d U MPUMEPHI U3 YU4EOHOTO
nocoousi: Tpenorun B A. 3agaum u ynpaxkHeHus 1o GyHKIIMOHATBFHOMY aHAIU3Yy: Yueo.
nocoobue ais BTy30B / Tpenorun B.A.; b.M.Ilucapesckuii, T.C.CoboneBa. - U3a. 2-e, ucnp.
u goi. - M.: ®uzmatiut, 2002. - 239 c.

11. IlepevyeHb MH(POPMAIUOHHBIX TEXHOJIOTHI, HCIIOJIb3YEeMbIX IIPH OCYIIECTBJICHUHA
00pa30BaTeJbHOI0 MPOLECCa MO IMCHUIINHE, BKJIIYas NepevyeHb MPOrpaMMHOI0
o0ecnevyeHns: M THPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBieHU 00pa30BaTEIBHOIO IMpoliecca MO 3JIeMEHTaM (YHKIHMOHAIBHOTO
aHaJli3a PEKOMEHIYIOTCS KOMIBIOTEPHbIE TEXHOJOTHMH, OCHOBAHHBIE Ha OIEPaIlMOHHBIX
cucremax Windows, Ubuntu, Linux, npuknagaeie nporpammbl Mathcad, Matlab,
Mathematica, a Takxke caldThl 00pa30BaTENBHBIX YUPSKACHUH W  KYPHAJOB,
MH(POPMAIIMOHHO-CIIPABOYHBIE CUCTEMBI, SJICKTPOHHBIC YUSOHUKH.

[Tpu mpoBeaeHNN 3aHATHI PEKOMEHAYETCSl MCIOJIb30BaTh KOMITBIOTEPHI, MyJIbTUMEIUIHBIC
MPOEKTOPHI, UHTEPAKTUBHBIC YKPAHBHI.

12. Onucanue MaTepuaJbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM ISl OCYILECTBJIEHHS
00pa30BaTeJIbHOIO NMPoLecca Mo AUCHHUIINHE.,

VYuuBepcuteT o0agaeT 10CTATOYHOM 0a30ii ayAUTOPUI JJI TPOBEACHHS BCEX BUIOB
3aHATHH, MPEyCMOTPEHHBIX 00pa30BaTEIHLHOMN MPOrPaMMON JUCITUTUTMHBI MATEMAaTUYECKUM
ananu3. Kpome toro, Ha akyabTeTe 4 KOMIBIOTEPHBIX Kilacca M 4 y4eOHBIX Kjiacca,
OCHAII[EHHBIX KOMITBIOTEPAMHU C COOTBETCTBYIOIIUM MTPOTPAaMMHBIM 00eCTICUeHUEM U
MYJbTUMEIUA-TIPOCKTOPAMH.

B yHuBepcuTeTe uMeeTcsi He0OXOUMbIA KOMIUIEKT JUIIEH3UOHHOTO MPOTPAMMHOTO
oOecreueHusl.



