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Pabouast mporpamMma IUCHUIIIMHBI «DJIEMEHTHI (YHKIIMOHAIBHOTO aHAJIM3a» COCTaBJIeHA B
cootBeTcTBUM ¢ TpeboBanusiMu PI'OC BO-0akanaBpuar mo HampaBiICHHUIO MOJITOTOBKU
13.03.02 DnexrposnepreTuka u 3nekTporexHuka ot 28.02.2018 Ne 144 ¢ u3MeHeHHSIMU U
nornoHeHusIMU oT 26 Hos10pst 2020 1. Ne 1456 u 8 denpans 2021 r. Ne 83

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., npotokon Ne 8

3aB. Kadenpoii @ v CupaxyauaoB 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.

Havansauk YMY < %7/\/ I'acanramxkuena A.T'.




AHHOTauMs padoyeil MPOrpaMMsbl M CHUNINHBI

HucrummHa «OneMeHThl  (DYHKIIMOHAILHOTO aHajdnu3a» BXOAWT B 0a30BYI0 YacTh
o0pa3oBaTeIbHON POTrpaMMBbl OakasiaBpuata o HaIpPaBJICHUIO 13.03.02
DJIEKTPOIHEPreTHKA M 3JIeKTPOTEXHHUKA.

JucuunnuHa peanusyeTcss Ha (akylbTeTe MAaTeMaTHKU U KOMIIBIOTEPHBIX HayK,
kadenpoit quddepeHnnanbabie ypaBHeHUs U QYHKIIMOHATIBHBINA aHAIN3.

CopnepkaHre NHCHMIUIMHBI OXBAaTBIBAET KPYI BOIIPOCOB, CBSI3AHHBIX C METPUYECKHMM,
0aHaxOBBIMHU, T'MJIBOEPTOBBIMU MPOCTPAHCTBAMHU U OIlepaTOpamMH JEHCTBYIOIIMMHU B HHX;
U3y4Y€HUE M OCBOCHHE TaKMX Oa30BbIX NOHATUA Kak IIOJHOTA, CENapabelbHOCTh U
KOMIIAKTHOCTb ~METPUUYECKHUX MPOCTPAHCTB, pAAbl B OAHAXOBBIX IPOCTPAHCTBAX,
OpPTOHOPMUPOBAHHbBIE CUCTEMBI U Psiibl Dypbe B TMIBOEPTOBBIX MPOCTPAHCTBAX; OCHOBHBIE
XapaKTepUCTUKN JIMHEHMHBIX OrPAHUYEHHBIX OIIEPAaTOPOB B JIMHEWHO HOPMHUPOBAHHBIX
MIPOCTPAHCTBAX; OCHOBHBIE MPUHIIUIIBI JIMHEWHOTO (DYHKIIMOHAJIBLHOTO aHAIN3a; TPUMEPHI U
OCHOBHBIE CBOMCTBA KJIACCUYECKHUX (DYHKIIMOHAJIBHBIX TPOCTPAHCTB.

JlucuumiinHa HanesraeHa Ha (OpMUPOBAHKE CIIEIYIOMMX KOMIETEHIIUM BBIMTYCKHUKA!

yHusepcanvHas komnemenyus (YK): VK-1;
oowenpogeccuonanvras komnemenyus (OIK): OIIK-1, OIIK-3;

[IpenonaBanue AUCIUIUIMHBI TPEAYCMATPUBAET MPOBEJCHUE CISAYIONIUX BUIOB YUEOHBIX
3aHATUMN: JeKyul, npaKmuyeckue 3auamus U CamMoCcmosamenbHas paboma.

PabGouas mporpamMma JUCHUIUTMHBI MpPETyCMATPUBACT MPOBEICHUE CIEAYIOIUX BHUIOB
KOHTPOJII ~ yCIIEBaeMOCTH B  QopMme: KoHmpoavHou  paboma U  KOMLIOKEUYMA,
NPOMENHCYMOYHDIL KOHMPOTIb 8 hopme 3auema.

OO0beM IUCHUIUIMHBI 2 3a4€THBIE €IMHHUIIBI, B TOM YHUCJIE B aKaJIEMHYECKHX 4Yacax IO
BHJIaM Y4€OHBIX 3aHATHI

Cemectp YueOHble 3aHATHS dopma
B TOM YHCJIE POMEKYTOYHOM
KonTakTHas paboTa obydaronuxcs ¢ mpenogaBaTesieM CPC, | arrecrauuu (3auer,
Bcero 13 HAX BTOM | Auddepenunposan
Jlexn | JIa6opatopu | Ilpaktuue | KCP | koHcynbTa | 4ucCie HBIi 3a4er,
17031 bIC 3aHATHS CKHe 17071 9K3aM 9K3aMEH
3aHATHA €H
5 72 16 16 40 3a4er




1. Ilesin ocBOEeHMSI AUCUHUIJIUHBI

[{enbro OCBOEHUS IUCHUTUIMHBI DleMeHmbl PYHKYUOHANIbHO20 AHANU3A SABIISIOTCA:

— OBJAQJCHHE OCHOBHBIMH TMOHATHSAMH (YHKIMOHAIBHOTO aHanu3a (TOJHOTA,
cenapabenbHOCTh, KOMIAKTHOCTD, TMHEIHO HOPMUPOBAHHBIE U TMIILOEPTOBBI MPOCTPAHCTBA,
JIMHENHBIE ONIEpaTOpPHI);

— OBJIQJICHUE TPEMSI OCHOBHBIMHU MPHUHIIMIAMHU JTUHEHHOTO (QYHKIIMOHAJIBLHOTO aHajIu3a
(TeopeMa 0 TPOAOIKEHUU JHHEHMHOro (QyHKIMOHANA, TeopeMa O pPaBHOMEPHOM
OTPaHUYEHHOCTH, TEOPEMA O OTKPBITOM OTOOpPAXKEHUN);

— OBJIQJICHUE OCHOBHBIMU MeTOJaMu (YHKIMOHAJIBHOTO aHaju3a U YMEHHUs MPUMEHSThH
UX [P PEIICHUH Pa3IMYHBIX 3a7]ad U3 JPYTUX pa3/ie]OB MaTeMaTHKU U (PU3UKHU;

— JaJIbHEWIIEEe MOBBIILIEHNE MAaTEMATUYECKON KYJIbTYphI CTYJEHTOB.

2.Mecto nucuuiuiuibl B cTpykrype OOII 6akanaBpuara

JucuuniHa 21emenmol (QYHKYUOHAIbHLIY aHAAU3 BXOIUT B BapUATUBHYIO 4YacTh IIO
BBIOOPY 00pa3oBaTeNIbHON MpOrpaMMbl 10 HarpaBieHuto /3.03.02 Dnexmposunepeemura u
INEeKMPOMEXHUKA.

3HaHusA 1O (YHKIMOHATLHOMY aHAJIU3y CTYIACHTaAM HEOOXOIWMBI MPU W3YYCHHH TaKUX
MOCJIEIYIONINX  YHUBEPCUTETCKHX  KypcoB, Kak jauddepeHnranbHble  ypaBHEHUS,
YpaBHEHUS B YACTHBIX MPOW3BOIHBIX, TEOPHUS BEPOSITHOCTEH, YUCICHHBIE METOJIBI, METOBI
ONITHMH3AIINN, KBAHTOBAs MEXaHHKA.

OYHKITMOHANBHBIN aHAJIN3 PACCUUTAH Ha CTYJACHTOB BTOPOTO Kypca. [Ipeanonaraercs, 4ro

3a MepBbIe TIOJITOPA I0Jia CTYICHT YK€ JIOJDKEH 3HATh:

1) nuHelHy0 anredpy;

2) OCHOBBI MAaTEMATHUYECKOTO aHAJIN3A,

3) pJIeMEHTBl TEOPUU METPUUECKHX MPOCTPAHCTB, KOTOPBhIE OOBIYHO COOOMIAIOTCS B KypcCe
MaTeMaTUYeCKOro aHaln3a;

4) oObIkHOBeHHBIE MU (HEepEHIIHAIbHBIC YPaBHCHHUS.

Tem He MeHee, M3IOKEHHE HEKOTOPHIX BOMPOCOB (PYHKITMOHAIBHOTO aHAIW3a JOJDKHO
MIPEAIIeCTBOBATh HE3aBUCHMOE W 3aMKHYTOE H3JI0KCHHE COOTBETCTBYIONIUX CBS3CH U3
APYTUX JWCHHMIUIMH (CKaXXEM W3 TOMOJOTHMH M aireOphl) TaK KakK 3TO HYKHO JUJIS
(YHKIMOHAJIBFHOTO aHAJIU3A.

3. Komnerenuuu o0yuamwoumerocsi, popmupyembie B pe3yjibTaTre 0CBOCHUS JUCHUIIINHbBI
(mepeyeHb IVIAHMPYEMbIX Pe3yJIbTATOB 00yUYeHHUS.

Kon n naumenoBanne | Kox u HanmeHoBanue | [lnanupyembie pe3yibTaThl Ipouenypa
KOMIIETEeHLMH U3 HHIUKATOpPA 00y4eHus OCBOEHMHS
onon AOCTHKEHHUS

KOMIIeTeHIH I
YK-1. YK-1.1. 3naer: KoHncniektupoBanue
Crniocoben BrimonsseT nouck METO/BI TTOKCKA, 1 mpopaboTKa
OCYILECTBIIATH HEOOXO0 MO cbopa 1 00paboTKH JIEKIIMOHHOTO
MIOUCK, KPUTHYECKUH uH(pOpMaIHH, ee UHpOpMaLUH. MaTepuaia.
aHaJN3 U CUHTE3 KPUTUYECKUH aHANU3 U | YMeeT: VYuacTue B
WHPOPMALUH, 00001maeT pe3ynbTaTel | chopMyIHpOBaTH MPOOIEMY, MPAKTUYECKUX
IIPUMEHSTh aHaju3a [UId PelIeHus] | U1 KOTOPOil BaxXHO 3aHATHSX.
CHUCTEMHBIN ITOIX0] MIOCTABJIICHHOM 3aJa4i | PEeIIEHUE OCTABICHHON ITonroroska
JUISL peIICHUSI 3aJ]aui; COCTABUTh BapUAHTHI pedepartos.




IIOCTaBJICHHBIX 3aJa4

3aIpPOCOB JIJISI TOUCKA KaXJI0TO
aeMeHTa HHPOpMAaITHH.
Baapeer:

HaBBIKAMU OCYIIIECTBIICHHSI
MMOMCKa U 0TOO0pa MH(DOPMAITHH
JUTS

MocIeAyIoNIeH 00paboTKn

YK-1.2.
Hcnons3yet
CUCTEMHBII MOAX0]
IUIS PELIEHUs

3Haer:

METObI CHCTEMHOI'O aHaJIn3a U
cuHTe3a HH(pOopManuu.

Ymeer:

CamocTosTenpHast
pabora.

HIOCTaBJICHHBIX HNPUMEHSTH CHCTEMHBIH TOIXO0/T
3a7a4 JUTSL PELICHUS TOCTABICHHBIX

3aj1ad4.

Baapeer:

HaBBIKAMHU KPUTHYECKOTO

BOCIIPHATHS, aHAITN3A U

cuHTe3a nH(popMaIuy;

METOJIUKON HCTEMHOTO

MOJIX0/1a JUTsI PeLICHUS

TIOCTaBJICHHBIX 3371a4.
OIIK-1. OIIK-1.1. 3naer: KoncnektupoBanue
CrniocobOeH moHuMarh [Mpumenser cpencraa COBpPEMEHHbBIE PUHLIUTIBI U mpopaboTka
MPUHIHITEL PA0OTHI UHPOPMAITMOHHBIX TIOWCKA, XpaHEeHus, 00pabOTKH, | JIEKIMOHHOTO
COBPEMEHHBIX TEXHOJIOTHH JIIS aHaJIM3a M IPEICTaBICHHS Mmarepuana.
nH(pOpPMATMOHHBIX MIOMCKA, XpaHEHUS, UH()OpMALIIH U3 Pa3THIHBIX VYuactue B
TEXHOJIOT U 00paboTKH, aHAM3a U | KICTOYHHUKOB U MPaKTHYECKUX
W UCIIOJIb30BAaTh NpeACTaBICHUS 0a3 maHHBIX B TpeOyeMoM 3aHATHSIX.
UX JUTS PeIIeHHs nHbopMauH dopmate [ToaroroBka
3amaq C UCTIOJIb30BaHUEM pedepaTos.
npodeccuoHaNbHON WHPOPMAITUOHHBIX, CamMocTosTenbHas
JEATeTLHOCTH KOMITBIOTEPHBIX U CETEBBIX pabora.

TEXHOJIOTHM.

YmMmeert:

HCTIOJIb30BaTh HPOPMAIMOHHO-
KOMMYHHKAIMOHHBIC
TEXHOJOTHH

MIPH MOMCKE HEOOXOIUMOM
WHPOPMAITUH; PelaTh 3a1a4n
00pabOTKHU TaHHBIX C TOMOIIIBIO
COBPEMEHHBIX CPEJICTB
ABTOMATH3AIHH.

Baageer:

COBpPEMEHHBIMHU
WHTEPAKTUBHBIMH
TEXHOJIOTHSIMU TIOUCKA,
XpaHEeHH,

00paboTKM U aHAIN3a
MHPOPMaIH

M3 Pa3INYHBIX HCTOYHUKOB 1
0a3 JaHHBIX; METOJaMH
npeCcTaBiIeHUs] HHPOPMAITUH B
TpedyemoM dopmaTe ¢
UCTIOJIb30BaHHEM
UHGOPMAIUOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX
TEXHOJIOTHH




OIIK-1.2.
JlemoHCTpUpYyeT
3HAHUC

TpeOOBaHMIA K
0hOPMIICHUIO
JOKYMEHTaIHN
(ECKI, ECI1/,
ECT/H) u ymenue
BBITIOJTHSITh YEPTEKH
MPOCTHIX OOBEKTOB

3Haer:

COBpEMEHHBIE HHTEPAKTUBHBIC
MPOrPaMMHBIC KOMIUIECKCHI JIS
BEITIOJTHEHUS U PEIaKTHPOBAHUS
TEKCTOB, H300paKCHUN 1
YepTekKeN.

Ymeer:

WCTIONIb30BaTh COBPEMEHHBIC
CpeCTBa aBTOMATU3AIUHI
pa3pabOTKH U BHINIOJTHCHUS
KOHCTPYKTOPCKOM
JTIOKyMEHTAITHH.

Baaneert:

COBPEMEHHBIMU TIPOTPAMMHBIMHU
CpeICTBaMH TTOATOTOBKU

KOHCTPYKTOPCKO-

TEXHOJIOTUYECKOH

JOKYMEHTAIHH.
OIIK-3. OIIK-3.1. 3Hnaer: KoncnektupoBanue
CriocobeH nMpuMeHsTh IIpumensier MaTeMaTUYECKUH armapar U mpopaboTka
COOTBETCTBYIOLIUHI MaTeMaTUYECKUN AHAJIUTUYECKON FEOMETPUH, JIEKIITUIOHHOT' O
¢mzuKo- ammapar TUHEWHOH anreOphl, MaTepuaia.
MaTeMaTUYCCKUMA aHATUTHYECKOU nud dhepeHInaTbHOTO YyacTue B
arnmnapart, METOAbl reoMeTpuu, JIMHEWHOM 1 UHTCTPAJIBHOT'O UCUUCIICHUS MPAKTHUYCCKUX
aHaIM3a u anreOpsl, (GyHKLIUHN OIHOW IIEpeMEHHO, 3aHATHSX.
MOJICTTUPOBAHUS, nmud hepeHINaNbHOTO | HeOOXOTUMBIHN /ISl peIIeHNUs [MoxroroBka
TEOPETHUYECKOTO U HUHTETPAILHOTO 3aja4 MpoeCCUOHATBHOMN pedeparos.
9KCHEPUMEHTAIILHOTO ucuucieHuss QyHKUUU | JeATeIbHOCTH. CamocrosTenpHast
WCCIIEAOBAHUS NIPU OIHOU NEpEMEHHOU Ywmeer: paoora.

peeHnn
po(hecCUOHAIBHBIX
3aj1a9

HpI/IMeHSITb MATEMATHUYCCKUC
METOJIbI JUIS PELIEHU 3a1a4
TEOPETUIECKOTO ¥ IIPUKIIATHOTO
XapakTepa.

Baaneet:

HaBbIKAMM HCIT0JIb30BaHUS
MaTeMaTHYECKUX METOIOB, HE-
OGXOILI/IMLIX JJIA peIHeHI/ISI
IIOCTaBJICHHOH 3a1a4u

OIIK-3.2.

IIpumensier
MaTeMaTHYECKUN
anmnapar TEOpun
(hyHKINU HECKOJIBKUX
MIEPEMEHHBIX, TEOPUHN
dhyHKIHI
KOMIUIEKCHOTO
MEPEMEHHOTO, TEOPUH
PSOB, TEOPUU
JudQepeHInanbHbIX
ypaBHEHUH

3uaert:

MaTeMaTUYeCKUH armapar
TEOpUHU (PYHKIIMUA HECKOJIBKUX
MEPEMEHHBIX, TEOPUU (PYHKIIUN
KOMILJIEKCHOT'O [IEPEMEHHOTO,
TEOPHUH

PSAI0B, TEOPUU
JuQepeHInANTBEHBIX
ypaBHEHUH, HEOOXOTUMBIH JIJIst
pemienus 3aga4d
npohecCHOHANBHON
JIeSITEIbHOCTH.

Ymeer:

MPUMEHSATh MaTEMaTUUECKUE
METOBI AJIA PELICHUS 3a1a4
TEOPETUYECKOI0 U IPUKIATHOTO
Xapakrepa.

Baapeer:

HAaBBIKAMU HCIIOJIb30BAHUS
MaTeMaTUYECKUX METOJIOB,
HEOOXOUMBIX TS PEIICHUS
MOCTaBJICHHOU 3aJ1auul




OIIK-3.3.

3Haer:

IIpumensier MaTeMaTUYeCKHUH armapar
MaTeMaTUYECKUn TEOpPUU BEPOSTHOCTEN U
amnmapat Teopun MaTeMaTHYECKOW CTAaTHUCTUKH,
BEPOSITHOCTEH HEOOXO MBI
Y MaTeMaTU4eCKOn JUTSL pellieHus 3aaa4
CTaTUCTUKH npodeccuoHaNbHON
JIeSITEIbHOCTH.
Ymeer:
MPUMEHATh MaTEMAaTUYECKHE
METOJIBI JJIS PEIIeHIS 3a/1a9
TEOPETHUIECKOTO H MPHUKIATHOTO
Xapakrepa.
Baapgeer:
HaBBIKAMH HCITOJE30BaHUS
MAaTEMAaTHYCCKUX MCTOI0B,
HCO6XOILI/IMBIX AJIA pCHICHUA
MOCTAaBJICHHOU 3aJ1auu
OIIK-3.4. 3Hnaer:
IIpumensier MaTeMaTUYECKUH armapar
MaTeMaTUYECKUN TEOPUH BEPOSTHOCTEH U

anmapaT YMCICHHBIX
METO0B

MaTEMaTUYECKON CTaTUCTHUKHU,
HEOOXOIUMBII

JUTSI pellieHus 3a1a4
npohecCHoHaTbHON
JIeSITEIbHOCTH.

Ymeer:

MPUMEHATh MaTeMaTHIECKHE
METO/IBI JISI PEIIeHS 3a/1a9
TEOPETUUECKOT0 U MPUKIIATHOTO
XapakTepa.

Baaneer:

HaBbIKAMH HUCITIOJIb30BaAHUA
MaTeMaTHYCCKUX MCTOI0B,
HEOOXOUMBIX TS PEeIIEHHUSI
[IOCTaBJICHHOH 3a1a4u

OIlIK-3.5.
IIpumensier
MaTeMaTHYECKUI
armapar YuCIEHHBIX
METOJI0B

3Haer:

MaTeMaTUYECKUH armapar
YHCIICHHBIX METOJIOB.
Ymeer:

MPUMEHSATh MaTEMaTHICCKHE
METOBI AJIA PELICHHUS 3aa4
TEOPETUUYECKOT0 U MIPUKIATHOTO
xXapakrepa.

Baapgeer:

HaBBIKAMHM HCIIOJIb30BaAHUS
MaTeMaTU4YEeCKUX METOMIOB,
HEOOXOAMMBIX JIJISl PEIICHUS
IIOCTaBJICHHON 3a1a4yu

OIIK-3.6.
HemMoHncTpupyet
3HAaHHE
JIEMEHTApHBIX OCHOB
OIITHKH, KBAaHTOBOM
MEXaHUKH U

aTOMHOH (pU3HKH.

3naer:

OCHOBHEBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX
JUUCIIUATUTMH B
mpoheCCHOHATBHON
JIeSTSITLHOCTH.

Ymeer:

MPUMEHATH (GU3NICCKHE
3aKOHBI JIJIsSI PEIICHHS 3a/1a4
TEOPETUICCKOTO U MPHUKIATHOTO
xapakrepa.




Baaneer:

HaBBIKAMU KPUTHYCCKOTO
aHaJIM3a AIEMCHTAPHBIX OCHOB
OITUKH, KBAHTOBOW MEXaHUKH U
atomMHOM pu3ukm B chepe
npoheCcCUOHANTBHOMN
JISATEIILHOCTH

4. O0beM, CTPYKTYpa M COepPKAHNE JUCHHUILINHBI.

4.1. O0beM IMCHMILIMHBI COCTABJIAET: 3aUETHBIX SIUHUIL — 2, aKaJEMHUYSCKHUX Y4acoB — /2.

4.2. CTpyKTypa JUCHMILIUHBI.

AyAUTOPHbIE 3AHATHS, B TOM |
8 yncie = ®DopMbI TEKYLIETO
HasBanust pa3aesioB u o § ‘g KOHTPOJIsSA
TeM AUCHUILTHHBI 5 = - ycneBaeMocTH (no
g : g Heldenam cemecmpa)
51E | ] el g ®opma
x| E £ E g é E 2| S NPOMEKYTOUHOM
= | % sz €€ 32|38 aTTecTauuu (no
= SRS E ool &9 cemecmpam)
Moayasb 1. JInHeliHO HOpMUPOBaHHbIE U THJILOEPTOBBI NPOCTPAHCTBA
Bcezo no mooynio 1 4 8 8 20 KonrtponbHas pabora,
KOJIJIOKBUYM
1. Metpuueckue 4 2 4 4
POCTPAHCTBA
1. JIuneitno HOpMupOBaHHbIE | 4 4 4 10
Y THIILOEPTOBBI
IPOCTPAHCTBA
3. [lpuHIIUTT CHKATBIX 4 2 2 6
OTOOpaKECHUIH
Mopayas 2. J/IuHeliHble OTpAaHUYEHHbIE ONEePATOPhI U (PYHKIIHOHATBI
Bcezo no mooynwo 2 4 8 8 20 KonrtponbHas padora,
KOJIJIOKBUYM
1. JIuneituble orpanudeHHsle | 4 4 4 10
OIIepaTopbl
2. Teopema Xana-banaxa 4 2 2 5
3. Teopembl 0 paBHOMEPHOM 4 2 2 5
OTPaHUYEHHOCTH U
OTKPBITOM OTOOpaKEHUH.
HUTOI'O 72 16 16 40 3aver

4.3. Conep:kanue JUCUUILINHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3aesiam)

4.3.1. Codeprcanue 1eKyUOHHBIX 3AHAMUIL RO OUCUUNTUHE

Yemeepmulii cemecmp
Monyinsb 1. JIuHeitHO HOpMUPOBAHHBIE U THJILOEPTOBBI MPOCTPAHCTRA




Tema 1: «MeTpuueckre NpoCcTpaHCTBay
JlexyuaNoe 1:
1) Merpudeckue MpOCTPAHCTBA.
2) TlpuMepbl METPUYECKUX TPOCTPAHCTB.
3) OTKpBITHIC U 3aMKHYTBIE MHOYKECTBA B METPUYECKUX IPOCTPAHCTBAX.
4) CXomuMOCTh B METPHYECKOM MPOCTPAHCTBE.
5) dyHnaMeHTaIbHBIC MOCIEA0BATEIPHOCTH U MOJTHBIC METPHUECKHIE IPOCTPAHCTBA.
6) Bcromy ruioTHeIE MHOXKECTBA.
7) HemnpepbIBHBIC OTOOPaKCHHS MEKITY METPUICCKUMHE MIPOCTPAHCTBAMHU.
8) IIpumepbl HENPEPBIBHBIX OTOOPAKEHHIA

Tewma 2: «JIuHEiTHO HOPMUPOBAHHBIE U THIILOEPTOBBI TPOCTPAHCTBAY

JlexyusaNe 2:

1) TMosyHOpMa 1 HOpMa B JIMHEHHOM TPOCTPAHCTBE.

2) JIuHeitHO HOPpMHUPOBaHHBIC.

3) Ilpumepst JIHIT n 6aHaXOBBIX MPOCTPAHCTB.

4) TTpumMepsl MPEATrMILOSPTOBBIX U THIIBOSPTOBBIX MPOCTPAHCTB.

5) Hepasencto Komu-byHskoBckoro.

6) OpTOroHaIbHOCTE.

7) Teopema 00 OpTOrOHAILHOM Pa3JI0KEHUH THIBOSPTOBA MPOCTPAHCTBA.

8) OpToroHanbHbIC CHCTEMBI.

9) Koaddunmentsr Pypre Mo OPpTOroHaIbLHON CHCTEME.

10)  HepasenctBa beccenst u Teopema ITudaropa.

Tewma 3: «IIpuHIUI CKATBIX OTOOPAKEHUI»
JlekyusaNo4:
1) HenoasmXHBIE TOYKH OTOOPaKCHHH.
2) CxuMaromie 0ToOpaKeHUsI.
3) Teopema banaxa 0 CKMMAIOIIMX OTOOPAKCHUSX.
4) Tlpunoxenus TeopeMbl banaxa o HEMOABUKHOM TOUKE.

Monynsb 3. JIuHeiiHble OrpaHUYEHHBIE ONEePaTOPhl U (PYHKIIMOHAIBI

Tema 1: «OrpanndyeHHbIE JJUMHEUHBIE OIIEPATOPED)

JlexyusaNe 5
1) OrpaHuveHHbIe TUHEHHBIC onepaTopbl. HopMa nuHeiiHoro oneparopa.
2) TIpocTpaHCTBO OrpaHUYCHHBIX JIMHCHHBIX OrepaTopoB. CXOIUMOCTh ONIEPATOPOB.
3) IlpuMepbl OrpaHMYEHHBIX TMHEHHBIX ONIEPATOPOB.
4) JluHelHble OrpaHUYEHHBIC GYHKIIMOHAIBI. COMPSHKEHHOE POCTPAHCTBO.
5) Paziauunble KIacChl OMEPaTopoB B TMIIBOEPTOBBIX MPOCTPAHCTBAX.
6) IIpumepbl OrpaHUYCHHBIX U HEOTPAHUYCHHBIX OMEPATOPOB.

JlekyusaNoe 6:
1) CamocomnpsiKeHHBIE ONIEPATOPBHI.
2) YHHUTapHBIC OEPaTOPHI.
3) OnHomapameTpHuecKas TpyIa YHUTApHBIX IPeoOpa3oBaHUM.



Tema 2: «Teopema Xana-banaxay

JlexyusaNe 7.
1) TIpuHIH TPOIOIKESHUS JIMHEHHBIX OTPAHUYCHHBIX OMIEPATOPOB IO
HernpepblBHOCTH B (B) - mpocTpancTBax
2) Teopema Xana-banaxa o IpoI0KEHUN.

Tema 3: «TeopeMbl 0 paBHOMEPHON OTPaHUICHHOCTH M OTKPBITOM OTOOPAKEHUIY
JlexyusaNe 8

1) TIpuHIHMIT paBHOMEPHON OTPaHUYECHHOCTH ISl TMHEHHBIX OTPaHHMYCHHBIX

OTIepaTOpOB.

2) TlpuinoxxeHus: TEOpeMbl O PABHOMEPHOM OrpaHHYCHHOCTH.

3) Teopema 06 0OpaTHOM OmeparTope.

4) TlpunoxeHust TeOpeMbl 00 0OpaTHOM OIepaTope.

5) CrekTp OrpaHMYEHHOTO OIepaTopa.

6) CamocomnpsiKeHHBIC OIIEPATOPHI.

7) CrnexTp caMOCOTPSHKEHHOTO OIeparopa.

8) VYpaeuenwue lllpenenrepa.

9) Cmektp oreparopa YMHOKCHHSL.

4.3.2. Cooeprcanue nabopamopHo-npaKmuuecKux 3aHAmuil o OUCUUNTIUHE

Yemeepmulti cemecmp
Mopyins 1. JIuHeitHO HOpMUPOBAHHBIE M THJILOEPTOBBI MPOCTPAHCTBA

Tema 1: «MeTpuueckre npoCTpaHCTBaY
Ipaxmuuecxoe 3anamue 1:
1) Merpudeckuie mpOCTPaHCTBA.
2) TlpuMepbl METPUYECKUX TPOCTPAHCTB.
3) OTKpBITBIC ¥ 3aMKHYTHIC MHOXKECTBA B METPUYCCKHX MPOCTPAHCTBAX.
4) CXOOMMOCTh B METPUIECKOM IPOCTPAHCTBE.
5) dynpaMeHTaIBHBIC TIOCICOBATEIIBHOCTH U MOJIHBIC METPUYECKHE IPOCTPAHCTBA.
6) Bcromy rioTHbIE MHOXKECTBA.
7) HemnpepbIBHBIC OTOOPaKCHHS MEKITY METPUUYCCKUMHE MIPOCTPAHCTBAMHU.
8) Ilpumepbl HEMTPEPBHIBHBIX OTOOPAKCHHIA

Tewma 2: «JIuHEeitHO HOPMUPOBAHHBIC U THIILOEPTOBBI TPOCTPAHCTBAY

Ilpakmuuecxoe 3anusamue 2:

1) TTonyHopMa U HOpMA B JIMHEHHOM TPOCTPAHCTBE.

2) JIMHEWHO HOPMHUPOBAHHbIE.

3) IIpumepsr JIHIT 1 6aHAXOBBIX IPOCTPAHCTB.

4) TTpumepbl NPeArMILOSPTOBBIX U THIBOEPTOBBIX MPOCTPAHCTB.

5) Hepasencro Korm-byHsikoBckoro.

6) OpTOroHaIbHOCTb.



7) Teopema 00 OPTOTOHAILHOM Pa3JI0KEHUU THILOSPTOBA IPOCTPAHCTBA.
8) OpTtoroHajabHBIE CUCTEMBI.

9) Koaddurmentsr Oyphe M0 OPTOrOHATLHONW CUCTEME.

10)  HepaBenctBa beccens u Teopema [Iudaropa.

Tema 3: «[IpuHIUN CKATHIX OTOOPAKEHUI)
Ilpakmuueckoe 3anamue 4
1) HemoasmKHBIEC TOYKH OTOOPAKECHHH.
2) Cxumarone 0ToOpakeHusl.
3) Teopema banaxa 0 CKMMAIOIIUX OTOOPAKCHHUSX.
4) Tlpunoxenus TeopeMbl banaxa o HEMOIBUKHOM TOUKE.

Moayns 3. JIuHeiiHbIe OrpaHUYEHHBIE ONEPaTOPHI U (DYHKITMOHAIIBI

Tewma 1: «OrpaHvYeHHbIE JIMHEWHBIE ONIEPATOPHI»

Ilpakmuueckoe 3ansamue 3

1) OrpannveHHBIC TUHEHHBIE oniepaTopbl. HopMa nuHeitHOTO omnepartopa.

2) TIpocTpaHCTBO OTPaHUYCHHBIX JIMHEHHBIX OMepaTopoB. CXOIUMOCTh ONEPATOPOB.

3) Ilpumepbl orpaHUYEHHBIX JTHHEHHBIX ONIEPATOPOB.

4) JluHelHbIe OrpaHUYCHHBIC QYHKIIMOHAIBI. COMPSKEHHOE TIPOCTPAHCTBO.

5) PaznmuHbIe KIacChl OEPaTopoB B TMIIBOSPTOBBIX MIPOCTPAHCTBAX.

6) IIpumepbl OrpaHMYCHHBIX U HEOTPAHUYCHHBIX OIIEPATOPOB.
IIpaxmuueckoe 3anamue Ne 6:

1) CamocomnpsiKeHHBIE OTIEPaTOPHI.

2) YHUTapHBIC OTEPaTOPHI.

3) OnpHomapameTpHuecKas TpyIia YHUTApHBIX TPeoOpa3oBaHUI.

Tema 2: «Teopema Xana-banaxay

Ilpaxmuueckoe 3auamue 7
1) TIpuHIHMI TPOIOJIKESHUS JIMHEHHBIX OTPAHUYCHHBIX OMEPATOPOB IO
HernpepbIBHOCTH B (B) - mpocTpancTBax
2) Teopema Xana-banaxa o pOIOJKCHUU.

Tema 3: «TeopemMbl 0 pPaBHOMEPHOW OrPAHUYCHHOCTH U OTKPLITOM OTOOPKEHUN )
Ilpakmuuecxoe 3auamue Ne §:

1) TIpuHIMIT paBHOMEPHON OMPaHUYEHHOCTH [Tl TMHEHHBIX OTPAaHHYCHHBIX

OTEPaTOPOB.

2) TlpunokeHus TeOpeMbl O paBHOMEPHOM OrpaHMYCHHOCTH.

3) Teopema 06 0OpaTHOM OmepaTope.

4) TpunoxxeHust TCOPEMbI 00 0OpaTHOM OIEepaTope.

5) CrekTp orpaHMYCHHOTO OIepaTopa.

6) CamocomnpsiKeHHBIC OIIEPATOPHI.

7) CrnexTp caMOCOMPSHKEHHOTO OIeparopa.

8) VYpaeuenue lllpenenrepa.

9) CnekTp oneparopa yMHOKEHHUS.




5. O0pa3oBaTesibHbIE TEXHOJIOTHHI

B ocHoBe npenogaBaHusi TUCHUIUIMHBI «DJIEMEHTHI (YHKIIMOHATHFHOTO aHAIIN3a» JICKHUT
JICKIIMOHHO-CEMHHAPCKasl CUCTeMa OO0y4YeHUs, YTO CBSI3aHO C HEOOXOAWMOCTBHIO aKTHBHOTO
MPOAYMBIBAHUSI TEOPETUUYECKOTO MaTepualia, COJAEpKalllero IIyOokHe Hu abCTpaKTHBIC
noHsTus. UHauBHIyalibHble 0COOCHHOCTH O0YUYaIOIUXCSl YUYUTHIBAIOTCSA OJI00POM 3a1aHUM
PA3HOTO YPOBHSI CIIOKHOCTH ISl CAMOCTOSITEILHOM pabOThI CTYJICHTOB.

[To naHHOM AMCHMIUIMHE YYEOHBIM TUIAHOM MPETYCMOTPEHO TaKKe MPOBEACHUE 3aHITHI B
MHTEPAKTUBHBIX  (hopMax. Jlekuuum OpOBOIATCS B AYJUTOPHUAX, OCHAILIEHHBIX
BUJIEOITPOEKTOPAMU. B ynuBepcutere  QyHkumonupyer LleHTp coBpeMeHHBIX
o0pa3oBaTeNbHBIX TEXHOJIOTHM, B KOTOPOM MpPEIyCMaTpUBAIOTCA  MAacTep-KIIacChl
CHELUATICTOB.

YyeOHbId TpollecC, OMMPAIOIIMIICS Ha MCHOJIb30BAHME HMHTEPAKTHUBHBIX METO/IOB
0Oy4eHHMsI, OPraHU3yeTCs] C YYETOM BKIIOUEHHOCTH B MPOLECC MO3HAHUS BCEX CTYAECHTOB
rpynnsl 0e3 uckiaoueHusa. CoBMeCTHas! JeSTENbHOCTh O3HAYAET, YTO KaXKIbId BHOCUT CBOM
0COOBI MHAMBUAYAJbHBIA BKJIad, B XoAe pabOThl HAET OOMEH 3HAHUAMH, HICIMH,
cnocobamMu JiearenbHOCTH. OpraHu3yroTcsl WHAMBHIyallbHAasl, TapHas U TrpymnmoBas padoTa,
UCIIOJIb3YETCsl MPOEKTHAsI padoTa, POJIEBBIE UTPHI, OCYIIECTBIAETCS padoTa ¢ JOKyMEHTaMU
U Pa3IUYHBIMU HMCTOYHUKAMHU HHpopManuu. WHTepaKkTHBHBIE METOJbI OCHOBAaHBI Ha
MPUHIUIIAX B3aUMOJICHCTBUS, AKTUBHOCTH OO0ydaeMblX, OIOPE Ha TPYIINOBON OIIbIT,
oOsi3atenpHOM OOpaTHOM cBs3u. CoznmaeTcst cpeda 0Opa3oBaTEIbHOrO OOIIEHUS, KOTOpas
XapaKTepU3yeTcsi  OTKPBITOCThIO, B3aMMOJICHCTBUEM  YYAaCTHHKOB, PAaBEHCTBOM  HUX
apryMEHTOB, HAKOIUIECHUEM COBMECTHOTO 3HAaHMS, BO3MOXKHOCTHIO B3aWUMHOW OLICHKA H
KOHTPOJIS.

6. YueOHO-MeTOAMYECKOE 00ecIIeYeHHEe CAMOCTOATEILHOM PadoThI CTYICHTOB.

1)  KommoropoB,A.H. DnemeHntsl Teopun (GyHKIUH W (HYHKIIMOHAILHOTO aHAaIM3a
yuebHuk a7 By30B / A. H. Konmoropos, C. B. ®omuHn. - 6-e uza., ucrnp. - M. : Hayka. ['71.
pen. ¢pus.-mat. muT., 1989. - 624 c. : un. - ISBN 5-02-013993-9 : 1-50.

2)  ®&nopo B.M. Kypc dpyHKIMOHaNIEHOTO aHanm3a : yueOouuk / ®€nopos B. M. - CII6.
[v np.] : Jlanb, 2005. - 351 c. ; 20 cM. - (YueOHuku 17151 By30B. CrienipaibHas JuTeparypa). -
bubmuorp.: c. 351. - ISBN 5-8114-0589-8 : 187-66.

3)  Jhioctepuuk JILA. Kpatkuit kypc (GYyHKIMOHAIBLHOIO aHaimu3a : yded. mocobue /
JIrocrepuuk JILA., B. . Cobones. - U3xa. 2-e, crep. - CIIG. [u np.] : Jlans : U3n. Beicas
mkona, 1982. - 270,[1] c. - (Knaccuueckass yueOHast nuteparypa mo matemaruke). - ISBN
978-5-8114-0976-1: 288-75.

Kupunno A. A. Teopemsl u 3a1aun (HyHKIIMOHATHLHOTO aHaiau3a : [ydueOHOe mocoOue s
By30B]| / KupuinoB A.A., A. . I'summanu. - M. : Hayka, 1979. - 384 c. : un. - buGauorp.: c.
369-372. - Ilpeam. ykas.: ¢. 373-377. - 1-10.

4)  PamazanoB A.K. ®yHKIMOHANBHBIM aHanmu3 : y4eO. mocobue mns By3oB. Y.l /
Pamazanor A.K., P. K. ParumxanoB ; MwunoOpnayku Poccum, [arect. roc. yH-T. -
Maxaukana : U3g-so JAI'Y, 2013. - 318,[1] c. - 222-00.

5) TpenorunB A. 3amaun u ynpakHeHus 1Mo (QYHKIMOHAIBHOMY aHaIu3y: Yueo.

nocobue ans BTy30B / Tpenorun B.A.; b.M.ITucapesckuii, T.C.Cobonesa. - U3na. 2-e, ucrp.
u jgon. - M.: ®uzmariur, 2002. - 239 c. - ISBN 5-9221-0271-0 : 151-01.



7. ®oHJ OLIEHOYHBIX CpeacTB 1Jisd NPOBECACHUA TCKYIIECI0 KOHTPOJIA YCIIEBACMOCTH,
HpOMe)KyTO‘IHOﬁ aTTeCTAallui 110 UTOIraM OCBOCHUA NUCHUIIJINHBI.

7.1. TunoBbIe KOHTPOJIbHbIE 32 IAHUSA

7.1.1. Borpocsl 1l cCaMOCTOATEILHO PadoThI

1. CkansipHoe mpou3BeJeHUE B IMHEHHOM MPOCTPAHCTBE HAJl MTOJIEM (J€HCTBUTEIBHBIX WU
KOMIJIEKCHBIX ) CKAJIIPOB.

2. TlpunIun paBHOMEpHOM orpaHMYeHHOCTH (=Teopema banaxa-IlITelinxayca).

3. HepasenctBo Komm-bynsikoBckoro. IlpenruiasdbeproBo npoctpanctBo. HenpepslBHOCTD
CKaJIIPHOTO MPOU3BEACHHS U HOPMBI B PEATHIILOEPTOBOM IMPOCTPAHCTBE.

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

5. Omnpenenenue ruab0epTOBa MPOCTpaHCTBA. [IOHATHE OPTOTOHATBHOTO TOMOJIHEHHUS
MHOKECTBA U €TI0 3aMKHYTOCTb.

6. Kpurepuii moToueqYHON CXOIUMOCTH TIOCIEA0OBATSIIBHOCTA | JIMHEWHBIX OTPAaHMYCHHBIX

(hYHKIIMOHAJIOB K TUHEUHOMY OIpaHUYEHHOMY (DYHKIIMOHAIY.

Jlemma benmo-Jlesu.

8. [ocTtaTouHoe yci10BHE OrpaHUUYECHHON 00OPaTUMOCTH JIMHEHHOTO OIepaTopa,
otoopaxatomiero JIHIT na JIHII.

9. 3agaua. Hamumure oOuuit BUj| JMHEHHOTO OTPaHUYEHHOTO (PYHKITMOHAJIA B
npoctpaHcTse L, (p € (1+)) . [IpuBecTH KOHKPETHBIH TpuUMep QYHKITMOHATIA K HAWTH

~

HOPMY.

10. Teopema o HawTy4IIeM MPUOIMKEHUN B THIIHOEPTOBOM MPOCTPAHCTBE
11.Teopema 06 orpanuueHHOlN oOpaTumMocTH onepatopa | + A.
12.OpTroroHajibHOE pa3oKEeHHE THILOSPTOBO IMPOCTPAHCTRA.

13.Teopema 00 yCIOBHSIX OrpaHUYEHHON 0OPATUMOCTH OTIEpaTopa B=A+A, rze
A AAe L, (E,F).

14. Kputepuil BCIoy MIOTHOCTH MHOXECTBA B THIILOEPTOBOM MPOCTPAHCTBE.

15.Teopema banaxa o romeoMopdusme.

16.Teopema Pucca 06 obmiem Buje TMHEHHOTO OTPAaHUICHHOTO (PYHKITHOHAIA,
OTIPE/ICNIEHHOTO B TMJILOEPTOBOM MPOCTPAHCTRE.

17.YTBepxaeHust 00 OTKPHITOCTH MHOXKECTBA PETYISIPHBIX 3HAUEHUN JIMHEHHOTO
OrPaHUYEHHOI0 ONEpaTopa U 3aMKHYTOCTH €0 CIEKTPA.

18.I1oHsiTHE OPTOTOHATBLHOM CUCTEMBI U OPTOHOPMHUPOBAHHOM CUCTEMBI B THIIHOEPTOBOM
npoctpancTie. [lonstue psiaa @ypbe v BOIPOC O €ro CXOAUMOCTH.

19.OxBuBasieHTHBIE (HOPMYITHUPOBKHU TOHITHS 3aMKHYTOT'O IMHEHHOTO OmepaTropa u
3aMKHYTOCTH €T0 CIIEKTpA.

20.HepagenctBo beccens u paBenctBo [lapceBans. CBONCTBO YaCTHBIX CyMM psifia
Dypre.

21.Teopema banaxa — XaHa 0 NpoJI0KEHUH TIMHEHHOTO OTPaHUYEHHOT0 (PYHKI[MOHAJIA B
JIHIL



7.2.2 Bonipochl K KOJVIOKBUYMY

1. Kakue n3 crneqyrommx yTBEpKICHUN CIIPaBEUIMBEI IS orepauud A CHMMETPUYECKON
pa3HOCTU

a. AAB c (AAC) U (C UB)
b. AAB c (AAC) ¢ (CuUB)
c. AAB 5 (AAC) z (CUB)
d. AABc (AnC)z (CuB)
2

ycrs A,Be2* u (A,)7; 2% - 1anHas NOCIENOBATENBHOCT, JE —
XapakTepucTuueckas pyHkuus MHoxkectBa E < X . BepHo nu cinenyromiee npeuioxxeHue?

o (A= lim A) & (74 (0= lim 7, ()
b. ¥ aag (X) # ‘ZA(X) —XB (X)‘

C. Ziima, (X) # liminf z, (x)

0% iy 5, (0 # lim sup 7 (X

n—o0
3. [TycTh f:X->Y npousBonbHOE oToOpakenne u A, € 2%, B eYrae teT u T -

MIPOU3BOJIBHOEC MHOKECTBO HHJICKCOB, KOTOPOE M3 CISAYIOIINX MPEIIOKCHUN OTHOCATCS K
oOpazaM u rmpoodpazamM MHOKECTB?

a. f(LtJAt):LtJf(At)
b-f(OAt):LtJf(At)

c. F(AD\ T(A)) & T(A\A)
d.f 1By = f(B)

4 Ilycth f:X->Y POU3BOJIbHOE OTOOpakeHne X B Y ,

g, h:Y — X - nannsie OoTOOpakeHus, a f (X) =Y, (*) - nanHoe ypaBHeHue. Kakoe u3
CJIeIYIOLIUX YpaBHEHUN BepHOE?
a.Ecnu ypaBHenue (*) umeer pemenue u Jg f= |, To 3TO permenue exuHCTBEHHO;

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

c.Ecmn T umeer oOpaTHOe oToOpakeHue, TO ypaBHeHHE (*) MMeeT perieHue, HO He
€IMHCTBEHHOE.

d f(X)eY

5. Tlycte X - MHOKecTBO mpsiMbix | mmockoctu u nyets |y =1, (Mod R, ) o3nauaer, uro
I, |15, 1, =l,(mod R,), osnagaer, uro Iy L1,.

Kaxkue u3 cneayromux BbICKa3bIBaHUI BEPHBI?

a. X | R, - MOXHO OTOKIECTBUTH C MHOXKECTBOM BCeX (HEOPHMEHTUPOBAHHBIX) MPAMBIX
OPOXOAAIINN Yepe3 (PUKCUPOBAHHYIO TOUKY IUIOCKOCTH

b.R, - oTHOIIEHNE SKBUBATIEHTHOCTH B X

C. Rb - HC ABJIXCTCA OTHOIICHHUECM 3KBHUBAJICHTHOCTH B X



d. R, 1 Ry - oTHOmIEHNE SKBUBAICHTHOCTH B X

6.ITycte X - NpPOU3BOJILHOE MHOKECTBO, R - OTHOIIEHNE SKBUBAIEHTHOCTH B X
Havinure 3 cienyrommx npeyioxKeHuii BEpHOE:
a. Beskoe pasbuenne X COOTBETCTBYET HEKOTOPOMY OTHOLIEHHIO SKBUBAIEHTHOCTH R B

X

b. Onementsr X | R o6pasyer pa3oucuue
c.Omementsl X | R He oOpasyer pa3Ouenue
d. He Besikoe pasOuenne X omnpesenseT HEKOTOPOE OTHOIIEHNE SKBUBAIEHTHOCTH

Rs X.

7. Kakoe u3 ciaenyromux npejioKeHuid BEpHO?
a. (N,<) (MHOXeCTBO HaTYpaJbHBIX YHCEI C ECTECTBEHHBIM ITOPSIIKOM)

y y n
b.(G,<) (MHOXeCTBO BCeX OKpeCTHOCTEN (UKCHpoBaHHOM Toukn X € R,
YHOPSIOUEHHOE [0 OOPATHOMY BKIIFOYEHHUIO) — HAIIPABIECHHOE MHOYKECTBO.

n y
c.Ilycte X € R" npoussonbHast Touka v /A - MHOKECTBO HHTEPBANIOB |, coneprkaruii
TOuKy X ¢ orHomenreM mopsiaka L: «ly <1, osmauaer l; D 1,» (A,<) He sBistercs

HAIPaBJICHHBIM MHOXECTBOM
d. MuoxectBo N HEJb3s YIOPAIOUHTE
OnpuX=Yy
8. B metpuueckom npoctpanctee (E, p), rme p(X,y) = , Kakoe u3
1npux =y
CIEAYIOIINX NPEAJIOKEHUN BEPHO?
a. JTIro0oe ToAMHOKECTBO B E 0JJHOBPEMEHHO M OTKPHITO M 3aMKHYTO
b. OHOTOYEYHOE MHOXKECTBO HE OTKPBITO.
C. Bce MHOKECTBA OTKPBITHI
d. OIHOTOYEYHOE MHOKECTBO HE OTKPBITO U HE 3aMKHYTO

9. Kakue U3 CIeNYIOUMX TPEAI0KEHN BEPHbIE?

a. Vp e[lL+xo]: (K", p ) - METPAHMECKOE POCTPAHCTBO

b.Vp e[1+x]: cxomumocts B (K", p () -~ DKBUBAJICHTHA PABHOMEPHOH 10 KOOP/IMHATHOH
CXOJMMOCTH.

C. p#2

d p=7x

10.KakoMy yCIIOBHIO JOJDKHA yIOBJIETBOPATLCA onpeaeientas Ha R HenpepoiBHas
¢Gyukuus U = f(U), uToOBI HA BEIECTBEHHOM NPSAMO MOKHO OBLIO 331aTh METPUKY C
nomomipo paBenctea p(X,y) = f(X)— f(y)|?

a. f — monoronnasu f(R) =R

b. f =const

¢ f — nenpepriBra Ha R

d. f —paspeiBHa

I1.I0yets P € [L+00] u dynkimus p, : K'"xK" >R, tneneN, K=Rum C u



~

1
; 1
[ % = Vi [P1Pecnu p e [L+e0),
pp (X, Y) = k=
Sup|X, — Yy |,eciu  p=oo.
L keN
Kakoe u3 ciienyronux npuiioxeHuil BEpHO?

a.Vpe[l+xo): (K " pp) METPUYECKOE IIPOCTPAHCTBO

b. Vp €[1,+00) Merpuueckoe mpoCTPaHCTBO
C.p#2
d p=7x7
12. Mycts p € [L+00] n pynkums p, : K'"xK" >R, tneneN, K=Rwuwm C un
- 1
2% =i [P1P ecau p e [L+o0),
pp (X, Y) = k=
Sup|X, — Yy |,eciu  p=oo.
L keN
Kaxkoe u3 crieyrommx mpuiroKeHni BepHo?

n . .
a. Vp €[Ll,+w) cxomumocTs B (K : pp) SKBHUBAJICHTHA PABHOMEPHOM 110 KOOPJANHATHOM
CXOJUMOCTH

b.JIro60e orpaHn4YeHHOE MHOYKECTBO B (K " Pp ) BIIOJIHE OTPAaHUYCHHO, a JIF000e
OrPaHNYECHHOE 3aMKHYTO€ MHOKECTBO KOMITAKTHO.
C. p#2
d p=x
13. Tycrs P € [L+00] u pynxums p,, 11, x1; — R onpenenena coornomennsmu:
( 1
n —
[lek _yk |p]peCﬂu pE[l,-I—OO),
pp(X’ y) =9 n=l
sup|X, =Yy |,eciu  p=oo.
& keN
Kaxkue u3 cneayronmux npeayioxeHud CrpaBeaJIuBhI?
a.Vp e[L+0): (I, o) metprueckoe mpocTpancTBo

b. 13 cxomumoctu B (| b ,Op) npu P €[1,+00) cneayer nokoopaMHATHAS CXOAMMOCTh

c. (I3, p3) He meTpuyeckoe IPOCTPAHCTBO
d.(l{, p;) He MeTpuueckoe MPOCTPaHCTBO

14. Iycte P € [1,+0] u pynkuus o PE |Io x| p R ompenenena cooTHOmMEHUAMMU:



1

N 1
[lek _yk |p]peCﬂu pE[l,-I—OO),
pp(X’ y) =13 n=1
sup|X, —VYy|,eciu  p=oo.

keN

Kakue u3 clieyrolux IpeiIoKEeHHH CIIPaBeIIuBbI?
a.Vp €[L+0): (I, pp) Merpuueckoe mpocTpanHCTBO

b. Cxomumocts B (I, p,,) coBmamaer c paBHOMEPHOMN NOKOOPAMHATHON CXOIUMOCTHIO
npu P €[1,+o0) creayeT mOKOOpAMHATHAS CXOAUMOCTBIO
c.(l5, p3) He Merpuueckoe mpocTpaHCcTBO
d. (I, p;) He MeTpuueckoe nmpocTpancTBO
15. yers P € [L+00] u pynxums p,, 11, x1; — R onpenenena coornomennsmu:
1

n —
[lek _yk |p]peCﬂu pE[l,-I—OO),
Pp(X,¥) =1 n2
sup|X, =Yy |,eciu  p=oo.

keN

Kakue U3 CIIeIyIomuX YTBEPKICHUH CIPaBeIIUBEI?
a.(ly, pp) monHoe Merpuueckoe nmpoctpancTso npu P € [1,+00)

b.(l,, 0,,) He sABIAETCA CenapaGenbHBIM METPHIECKUM TIPOCTPAHCTBOM
c. (., p,) sBIAETCA CemapaGenbHBIM METPUYECKHUM IIPOCTPAHCTBOM
d. (5, pp) HemonHOE MeTpHYECKOE MPOCTPAHCTBO
16. Kakue u3 cneayromux yTBEpKICHUN HECTIPABE1JIUBBI?
a. Jlro6oe orpannuennoe muoxectso B (I, 0,,) BrOIHE OrpannyueHo
b. Mpoctpanctsa (I, o) npu p €[1,+00) HexommakTHbI
c. Iipoctpanctea (I, pp) mpu p €[L,+00) xommakTHbI
d. JTio60e orpannuentoe muoxectso B (1, 0,) mpu p €[1,+00) Briomme orpanuuenno
17.Tyets pe[l+o]u p,lyxly >R, re
1

v p1p
[21% = Yi "1 ecau p e[l+00),
pp(X’ y) =1 n=1
sup|X, =Yy |,eciu  p=oo.

keN

Kakue 13 ciielyronux yTBEPXKIACHUH CIpaBeIUBbI?
a. l, clynpu p<q, p,qe[l+x)

b. Ioojll
c. lp 2 lqmpu p<q, p,qe[l+x)
d. |IO CZ|q u |q chpan p<q, p,qe[l+x)



18. Thycts § = {f | f : N — R} u ¢uxims p:sxs— R onpenenena paencTsomM

S f(n)—g(n)
p(f,)=3 ] .
12" [ f(n)—g(n)]
Kakue U3 clielyronmx yTBepKIeHNi BEPHBI?
a. (S, p) -KOMITaKTHOE TIPOCTPAHCTBO

b. Cxomumocts B (S, p) paBHOMEPHAs TIOKOOPAUHATHAS
c.(S, p) - mosHOE MPOCTPAHCTBO
d. (s, p) - cemapabGenpHOE TIPOCTPAHCTBO

19. Ilycte S = {f |f:N—> R} v QUKIEA O SXS —> R onpenenena paBeHCTBOM

21 | f(n)-g(n)|
fg) =3 —. |
A0 = 2 L F = g ()]

Kakue u3 clieyronmx yTBepKaeHnit BepHbI?
a.Ha (S, p) MoxHO 3amaTh HOpMY Tak, uto P(X,Y) = X—VY ||

b.JTro60e MHOKECTBO B (S, 0) NpPEIKOMIIAKTHOE
C.(S, p)- nHuHEWHOEe METPUIECKOE MIPOCTPAHCTBO

d. CxoauMocCTh BS TI0 KOOpAWHATHAS
20. Kakue u3 cieayromux yTBepKIeHUI CTIpaBeJIiBhI?

a. B mo60oM MeTpU4YeCKOM IPOCTPAHCTBE 3aMblkanue mapa B(X, ) nexur B 3aMKHyTOM
mape B(X, ).

b. B mo6om MeTpraeckom npocTpanctsoM E mmg mo6oro r > 0 BeImonHsETCS
uepaserctBo 0 < diamB(x,r) < 2r.

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

7.1.3. Bonpocsl Kk 3a4eTy MO JUCHUILIHHE

1. Konbllo MHOKECTB, TOJYKOJIBIIO MHOXECTB, alredpa W curma-aiaredpa MHOMKECTB.

HN3mepumoe nmpocTpaHCcTBoO.

MOHOTOHHBIN KJIACC MHOYKECTB U TEOPEMA O MOHOTOHHOM KJIAcCe.

KoHeuHo-anuTHBHAS W CUYETHO-aIJIUTUBHAS (YHKIUS MHOXECTB, MPOJIOKCHHE

MepBbI Ha KOJIBIIO.

Mepa Ctunrbeca.

BremHsst Mepa, n3MepruMbIe MHOKECTBA.

Teopema Kapareomopu 00 U3MEpUMBIX MHOKECTBAX.

[Tponomxenue mepsol 1o Jlebery u Xopnaany.

N3mepumble QyHKIMH U UX CBOMCTBA.

. PasnmuyHbIe THITBI CXOAUMOCTH (PYHKITUH M CBSA3h MEXKTY HUMHU.

10 Teopemsl Jlyzuna u Eroposa.

11.Uuterpan Jlebera 1mo cueTHO-aJIMTUBHON (DYHKIIUM MHOKECTBA.

12.Ab6contoTHast HempepbIBHOCTh HHTErpana Jlebera u teopema Pamona-Huxonuma (6e3
JI0Ka3aTeNbCTBA).

13.Teopema 0 MOHOTOHHOM CXOJUMOCTH.

14.JTemma Dary.

15.Teopema Jlebera o mpeaenbHOM HEpeXo/ie Mo 3HAKOM MHTErpasa.

wmn
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16.IlpousBenenue mep u Teopema Oyounu (6€3 J0Ka3aTENbCTBRA).

17.Mepa JleGera B R".

18.Kputepuii Jlebera unterpupyemoctu no Pumany.

19.JIHIT u (B)-mpocTpaHcTBa: ONPEACICHHS H IPUMEPHI.

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

21.M3omopdusm (B)-ipocTpaHCTB.

22 IlpuHUuUI TpoJ0JKEHUS JTUHEHHBIX OTPAaHUYEHHBIX OMEPATOPOB MO HEMPEPHIBHOCTH
B (B)-nmpocTpancTBax.

23.Teopema Xana-banaxa o mpoaoIKEeHUH.

24.ConpsikeHHble U pedIeKCUBHBIE TPOCTPAHCTRA.

25.Teopema 06 obmiem Buje pyHKImoHana f e (C([a'b]))*.

26.buopToroHanbHbIe CUCTEMBI: ONPEIEICHUE U IIPUMEPHI.

27.0100paxkeHrs TBONCTBEHHOCTH U pe(iIeKCUBHBIE MPOCTPAHCTBA.

28.HepaBenctpa ['enpaepa 1 MUHKOBCKOTO JJi PSZIOB U UHTETPAJIOB.

29.J1e6eroBsl mpoctpancTBa Ly(X) (1< p < o0) 1 ux CBOUCTBA.

30.Comnpsixennoe npoctpanctso Ly (X) (1< p < o).

31.ComnpskeHHbIE TUHEHHBIE OMIEePaToOPHI.

32.Crtporo JIHIT n maunyumme npubmmkenus B JIHIL.

33.Hanmnyumme npubmmxenus B Lp(X) (1< p < ).

34.Bcrony mnotHele MHOXKecTBa B Lp(X) (IS p < o), anmpokcumanusi TIaIKAMH
(YHKIMAMMU.

35.1Ipenrnnbp0epToBbl (=€BKJIMIOBBI) U TUIHOEPTOBBI MPOCTPAHCTBA: OMPEICICHUS H
IPUMEPHI.

36.Teopema o HauTyuIIeM TPUOTUKEHUU U €€ CIIECTBUS.

37.Teopema @. Pucca o mpeicTaBiIeHUU JMHEHHOTO OTPAHMYEHHOTO (DYHKI[MOHANIA B
THILOEPTOBOM MPOCTPAHCTRE.

38.0OproroHanbHbie cucTeMbl U TeopeMa CTEeKJIOBa O TIOJHOTE.

39.M3omopdu3M THiIbOEPTOBBIX MPOCTPAHCTB.

40.ITpeodpazosanue ®ypoe B L1(R"), bopmysbsl mpeobpazoBanus Dypne.

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

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

43.1lpuHMn paBHOMEPHON CXOAUMOCTH (DYHKIIMOHATIOB B COMPS)KEHHOM MPOCTPAHCTBE
IS IPOCTPAHCTBA CXOUMOCTH.

44 JIokaabHO BBITTYKJIbIE TPOCTPAHCTBA.

45.TIpoctpanctBa ocHOBHBIX GyHKIMA D(Rn) m o06o6mennbiit ¢yaknuii D’'(Rn),
JleiicTBust ¢ 00001IEHHBIMU (DYHKITUSMHU.

46.CtpykTypa 0000UICHHBIX (PYHKIIHA.

47.ConpsxenHoe npoctpanctso E'(Rn).

48.CotictBa npoctpanctBa E'(Rn), perynsipasie 00001eHHBIC (DYHKITHH.

49.TIpoctpanctBa Cobonesa.

50.IIpoctpanctna [IBapmia J'(Rn) u mpeodpazoBanne dypre B J'(Rn).

51.Teopema bapa o kareropusx B METpUYECKOM MPOCTPAHCTBE.

52.I1lpunnun paBHOMepHOU orpanudeHHocTH aiis JIHTIL.

53.CusnbHas u cinabasi CXOJIMMOCTh ONEPaTOPOB.

54.Cnabas™ cxonuMocTh (YyHKIITMOHAJIOB.

55.Teopema o 3aMKHYTOM rpaduke.



56.Teopema 06 oOpaTHOM omeparope.

57.CekTp orpaHM4eHHOr0 OnepaTopa, rpaHula CIEKTPa U CIEKTPAIbHBIN PanycC.

58.KommakTHbIE MHOKECTBA U UX CBOMCTBA B METPHUECKOM MPOCTPAHCTBE.

59.Kputepuii kommakTHOCTH Xaycaopda u ee ciencTBue.

60.Kpurepuit komnaktTHOCTH MHOKecTBa B C(X).

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

62.Ci1ab0* KOMITAKTHbIE MHOYKECTBA U UX CBOMCTBA.

63.Kputepuii cnaboit* KOMIaKTHOCTH MHOXKECTBA

64.KommakTHbIe onepaTopbl U UX OCHOBHBIE CBOMCTBA.

65.Teopema Pucca-lllaynepa o cnekrpe BIosiHE HempepblBHOro omeparopa B (B)-
MIPOCTPAHCTBE.

66.YeTsipe Teopemsl Opearonbma.

67.CBoiiCTBa YPMHUTOBBIX OITEPATOPOB.

68.Teopema 'mnpbepra-llImuara.

7.2. MeToauyeckne MaTepHAaJibl, OMNpee/AOIAEe NMPOUEAYPY OLEHUBAHUS 3HAHWI,
YMEHHUiI, HABBIKOB U (MJIM) ONbITA [JAEATEJbHOCTH, XAPAKTEPHU3YIOIIMX 3TAaNbI
¢dopMupoBaHMs KOMIIETEHLNM.

OOwuit pe3ynbTaT BBIBOJUTCS KaK MHTETpalibHas OLIEHKA, CKJIAJbIBAIOLIAsl M3 TEKYLIETo
KOHTpOJIs - 50% u mpoMexkyTouHOoro KoHTposis — 50 %.

Texyiuit KOHTPOJIb O JUCIUILIMHE BKIIIOYAET:

- mocenieHue 3auaTuii - 10 6ayios,

- y4acTHe Ha MPAKTUYECKUX 3aHATHsAX -30 Oasios,

- BBITIOJIHEHHE JIa0OpaTOPHBIX 3aaHuil — 30 OaIoB,

- BBITIOJIHEHHE JIOMAIIHUX (2yIUTOPHBIX) KOHTPOJIBbHBIX padoT - 300asioB.
IIpoMexyTOUHBIN KOHTPOJIb IO AUCUUILIIMHE BKIIOYAECT:

- yCTHBIN omnpoc -50 0anos,

- MUCbMEHHAasi KOHTpOJIbHas padoTa -50 6aios,

8. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON y4eOHOU JUTEpaTypbl, HEOOXOAUMOM IJIA
O0CBOEHMS TUCIHUILIUHBI.

Ochnoenasn

1) Konmoropos,A.H. DiieMeHTHI Teopuu GYHKIUH 1 QYHKIIMOHAILHOTO aHAJIN3A !
yueOHuk 175 By30B / A. H. Konmoropos, C. B. ®omuH. - 6-¢ u3z., ucnp. - M. : Hayka.
I'n. pen. ¢puz.-mar. aut., 1989. - 624 c. : ui. - ISBN 5-02-013993-9 : 1-50.

2) Jroctepuuk JI.A. Kpatkuii kypc GyHKIIMOHAILHOTO aHaIu3a : y4el. mocooue /
JIroctepruk JI.A., B. . Cobones. - U3n. 2-¢, crep. - CII6. [u ap.] : Jlans : U3m.
BbICIIas mkoja, 1982, - 270,[1] c. - (Kmaccuueckas yueOHas turepaTtypa 1o
marematuke). - ISBN 978-5-8114-0976-1: 288-75.

Kupunnos A. A. TeopeMms! 1 3371aun PYHKITMOHAIBHOTO aHaIu3a : [yueOHOe mocooue
s By30B] / Kupunnos A.A., A. JI. I'summanu. - M. : Hayka, 1979. - 384 c. : uu. -
bubmmorp.: c. 369-372. - [Ipeam. ykas.: ¢. 373-377. - 1-10.

3) PamazanoB A.K. ®yHKIIMOHAIBHBIN aHAIK3 : yue0. mocodue s By308. U.1 /
PamazanoB A.K., P. K. ParumxanoB ; MunoOpHayku Poccuu, Jlarect. roc. yH-T. -
Maxaukana : U3n-so JAI'Y, 2013. - 318,[1] c. - 222-00.



4) Tpenorun B A. 3agaum u ynpakHeHus 10 GyHKIIHOHATLHOMY aHAIH3Y: Y4eo.
noco6ue st BTy30B / Tpenorun B.A.; b.M.IIucapesckuii, T.C.CoGonesa. - 1U31. 2-e,
uctp. u gom. - M.: @usmartiut, 2002. - 239 ¢. - ISBN 5-9221-0271-0 : 151-01.

5) Acramoga W.B. ®yHKIIMOHATBHBINA aHAIH3 [ DJIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Acramoa M.B.— DnekTpoH. TekcToBbIe NanHble.— M.: EBpa3uiickuii
OTKPBITBIM UHCTUTYT, 2011.— 112 ¢.— Pexum nocryma:
http://www.iprbookshop.ru/11120.html.— 5BC «IPRbooks» (25.05.2018)

ﬂonwmumeﬂbmm

6) ®énopor B.M. Kypc dhyHKImonansHoro anamusa : yueonuk / ®énopos B. M. - CII6.
[v np.] : Jlawb, 2005. - 351 c. ; 20 cMm. - (YueOHuKH A By30B. CrieruaibHas
auteparypa). - bubmmorp.: ¢. 351. - ISBN 5-8114-0589-8 : 187-66.

7) Pynun V. OynkunoHai bl ananmm3 / Pynun, Yonrep ; nep. ¢ anri. B.S.JIuna; mox
pen. E.A.I'opuna. - 2-e u3a., uctp. u nom. - CII6. [u ap.] : Jlans, 2005. - 443 c. ; 23
cM. - (YueOnuku a1 By3oB. CrienuaipHas Iutepatypa). - bubmmorp.: ¢. 430-431. -
VYka3. uMmeH. u TepMHuHOB: ¢. 435-440 . - ISBN 5-8114-0611-8 : 312-18.

8) Kanroporuu JI.B. ®yHkimonaneHeiii ananu3 / Kantoposuy, Jleonun Butansesuu. - 2-
e u3., mepepad. - M. : Hayka, 1977. - 741 c. : un. ; 22 cMm. - Cucok aut.: ¢.719-730. -
VYka3. npeaM.: u o0o3Hauenuit: ¢. 731-741. - 3-20.

9) I'maspipuna [1.1O. ®yHKIMOHANBHBIN aHaN3. TUITOBBIC 33124 [ DICKTPOHHBIN
pecypc]: yuebHoe nocodue/ I'nazeipuna I1.10., Jleitkanoa M.B., Kopkuna JI.d.—
DNEeKTPOH. TEKCTOBBIE JaHHble.— ExaTepuHOypr: Ypanbckuid (henepanbHbIN
yauBepcutet, ObC ACB, 2016.— 216 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/66213.html.— 9BC «IPRbooks» (25.05.2018)

9. Ilepeyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAMOHHON ceTn «HTEepHETY,
HEOOXOAMMBIX /IJIfl OCBOEHUS U CIIUIJINHBI.

Ne DJIEKTPOHHBIH
Ha3Banue Conep:xxanune
anpec

1. Math.ru www.math.ru CaliT nocBsIEH MaTeMaTHKe (M MareMaTrhkam. JTOT calT —
JUISL IIKOJIbHUKOB, CTYJICHTOB, YUYUTENEH W Uil BCEX, KTO
UHTEpecyeTcsl MaTeMaTtukod. Tex, KOro HHTepecyeT 30Ha
pocTa COBPEMEHHOM HAYKH MaTeMaTHKa.

2. Exponenta.ru www.exponenta.ru- | Crygenram:

—

-

- 3ayCTUTh YCTaHOBJEHHBIH y Bac MaTemarnyeckuil mnaxel
BBIOpaTh B CIHCKE NMPUMEPOB, PEIIEHHBIX B CPeZie 3TOro IMakeTa,
MOAXOSIINN U PELIUTh CBOIO 33/1a4y 110 aHAJIOTHH;

[IpenogaBatensim:

- FICTIONTH30BAaTh MaTeMaTHYECKUE MAKEThI IS MOAIEPKKH
Kypca JIEKIHH.

Bcem 3aMHTECPECOBAHHBIM MOJIb30BaATEISAM:

1. — MOXHO O3HAKOMHTHCS C TIPUMEpPaMU TPUMCHEHUS
MaTeMaTHYeCKUX MAaKeTOB B 00pa30BaTeI-HOM IpoIiecce.
2. — HaWTH JEeMO-BepCHM TIOMYJISIPHBIX MAaTeMaTHYeCKUX

IMMaKETOB, DJICKTPOHHLIC KHUTU U CBO6OI[H0 pacrnpoCTpaHiACMBbIq




MIPOTPaMMBL.
3. Maremaruka www.mathematics. | ydeOHbIii MaTepuai Mo pa3IW4HBIM pa3/ieliaM MaTeMaTUKH —
ru anreOpa, MIaHUMETpHA, cTepeoMeTpusi, GyHKUUH, rpaduKu U
JIpyTHe.
4, Poccuiickoe www.edu.ru (enepanbHbIT 00pa30BaTENHHBIN TOPTAT: YUPEKICHUS,
o0pa3oBaHue. nporpaMmsl, cTaiaaptel, BY3sl, Tecter EI'D.

5. | DneKTpoHHbBIC http://elib.dgu.ru,
KaTaJloru http://edu.icc.dgu.r
Hayunoii u
oubamorexu 'Y

6. | OOmepoccuitckuii www.mathnet.ru | TToprai, npeaocTaBIseT pa3TuUHbIC BO3MOKHOCTH B TTOUCKE
MaTeMaTUYeCKUi nH(opMAaITIu 0 MaTeMaTHIecKoi ku3Hu B Poccun [Topran
noptan (Math- COJICPIKUT pa3esibl: )KypHaJibl, BUJEOTeKa, ONOIMoTeKa,
Net.Ru) MIEPCOHAJINH, OpraHU3aIK, KOHPEPEHITUH.

10. MeToauveckue yKazaHus 1Jsi 00y4aOIIUXCA M0 OCBOCHHUIO TN CIIMILIMHBI.

VYyebHas mporpamma 1o 3JIeMEHTaM (YHKIIMOHAJIBLHOTO aHall3a pacipenesieHa I0
TeMaM U M0 4YacaM Ha JICKI[MHU, MPAKTHYECKUE M JIaDOpaTOpHbIE 3aHATHS; MPETyCMOTPEHA
TaK)Ke caMocCTosATeNbHas ydeOHass pabora cryneHtoB. [lo kaxaol Teme mpernojaBareib
YKa3bIBa€T CTYJICHTaM HEOOXOIUMYIO TUTEpaTypy (y4eOHUKH, yueOHbIe TOCOOus, COOPHUKHU
3alay U YIOpakKHEHWiI), a TakKe COOTBETCTBYIOIIME TeMaMm Tnaparpadbl U HOMEpa
YIOpaXHEHUW U 3a7a4.

CamocrosiTenpbHas paboTa CTYIEHTOB CKJIAJIbIBaeTCI W3 PabOThI Haa JICKIUSAMH, C
y4eOHMKaMH, PEIICHUS PEKOMEHIYEeMBIX 3aJad, IMOATOTOBKH K 3aliuTe J1abopaTOpHBIX
paboT, a Takke U3 MOJATOTOBKH K KOHTPOJIBHBIM pad0TaM, KOJJIOKBHYMaM M Clladye 3a4€TOB U
HK3aMEHOB.

[Ipu paboTte c JnekuMsIMH U Yy4eOHUKaMU 0C000€ BHUMAHHME CIEAyeT YACIUTh
M3YYCHUIO OCHOBHBIX TIOHSTUH U OMNpENCICHHM MO0 JaHHOMY pasjely, a Takxke
OCOOEHHOCTSIM MPUMEHEHHBIX METOJIOB M TEXHOJOTHH JI0Ka3aTelbCTBa TeopeMm. Perienue
JOCTaTOYHOTO KOJMYECTBA 3aJa4 [0 JaHHOW TeME IOMOXKET TBOPYECKOMY OBJIAJICHHUIO
METOIaMH JI0Ka3aTEIbCTBA MATEMATUIECKUX YTBEPKICHUM.

[Tocne u3yueHUs KakaOW TEMbl PEKOMEHIIYETCS CaMOCTOSTEIbHO BOCIPOU3BECTH
OCHOBHBIC OTpeseieHus, (GOpMyIUPOBKH M JOKa3aTelbCcTBa TeopeM. Jlisi camornpoBepku
PEKOMEHIyeTCsl TaK)KE€ HCIIOIh30BaTh KOHTPOJIBHBIE BOIPOCHI, MPUBOJAMMBIC B y4EOHUKAX
ocJie Ka)KI0U TEMBI.

OcHoBHas 1IeJTb MPAKTHYECKUX 3aHATHH — IMMOJTOTOBKA CTYJICHTOB K CAMOCTOSTEIILHOMN
paboTe HaJ TCOPETUICCKUM MAaTEPHAIOM U K PEIICHUIO 3a/1a4 U YIIPaKHEHUH.

Ha nexnusx ocoO0eHHO 0O0JBIIIOE 3HAYCHUE UMEET peaTi3alus CICTYIONINX 3a/1a4:

1) rry0oKo€ OCMBICITMBAHUE PsIJia TOHATHH U TIOJIOKCHHM, BBEACHHBIX
B TEOPETHYECKOM KypcCe;
2) pacKpbITHE MPHUKIIAJHOTO 3HAYEHUS TEOPETUUECKUX CBEICHUIM;

3) pa3BUTHE TBOPYECKOTO MOJAXOJa K PEIICHUI0 NPAKTUYECKUX H HEKOTOPBIX
TEOPETUYECKUX BOIIPOCOB;

4) 3akperuieHHe IOJYYEHHBIX 3HAHWM IyTEM MHOIOKpPAaTHOI'O MIPaKTUYECKOTrO
WCIIOJIb30BAHUS;

5) npuoOpeTeHne MPOYHBIX HABBIKOB TUIOBBIX PAaCUETOB;
6) pacmmpeHue Kpyro3opa, IpuoOpeTeHre MOJIEe3HbIX CBECHUM, KaCAIOUNXCA TEXHUYECKUX
JAHHBIX PEAbHBIX OOBEKTOB U KOHKPETHBIX YCIOBUM UX IKCILTyaTAIUH.



Hapsiny ¢ mepeuyuciaeHHbIMHU BbIIE O0Opa30BaTEIbHBIMHU LIEJSMH, 3aHATHUS MPECIEAYIOT U
BAJKHBIE LIEJIM BOCIIUTATEIBHOTO XapaKkTepa, a UMEHHO:

a) BOCIIMTAHHE HACTOMYMBOCTH B JTIOCTUKEHUU KOHEYHOU LIETIH;

0) BocMTaHWE AUCUUIINHBI yMa, aKKypaTHOCTH, TOOPOCOBECTHOTO

OTHOILIEHUS K paboTe;

B) BOCIIUTAHUE KPUTUYECKOTO OTHOLLIEHUS K CBOEH NESATEIBHOCTH,

YMEHHUSI aHaJIM3UPOBATh CBOIO pabOTy, UCKATh ONTUMAJIbHBIN ITyTh PEIICHMUS,

HaXOJUTh CBOM OUIMOKH U YCTPAHSATh HX.

MeTtoan4yeckue peKOMeHAAUN

JI71s1 TOATOTOBKU K MPAKTUYECKUM 3aHSTUSM HYXKHO U3YYUTh CIICAYIOIIHNE JINTEPATypPHbIE

HUCTOYHUKH:

1 Komnmoropos A.H., ®omun C.B. Ornemenmsr meopuu ¢pynxyuii u pyHKYUOHATLHO2O
ananuza. M.: Hayka, 1981.

2 Jhocrepuuk JI.A., CoboneB B.U. Kpamxkuii kypc ¢hpyrkyuonanvrnoco anaiuza. M.:
Briciras mikoma, 1982.

3 Tpenorun B A. 3amaun u ynpaxHeHHs 10 PYHKIIMOHATHHOMY aHaJIU3y: Yueb. mocodue
st BTy30B / Tpenorun B.A.; b.M.ITucapesckuii, T.C.Cobonesa. - U3a. 2-e, ucrp. u J101.
- M.: ®duzmatiut, 2002. - 239 c. - ISBN

Pemute 3amay u ynpaxkHeHuii u3 yueoHoro nocoousi Tpenorun B A. 3anaum u

yhnpakHEeHUs 1o GyHKIMOHATIFHOMY aHaiau3y: Yueb. mocodue ais BTy30B / Tpenorun B.A.;

b.M.ITucapesckuii, T.C.Cobonesa. - U3na. 2-e, ucnp. u goim. - M.: duzmartiut, 2002. - 239 c.

J171s1 TpOBEPKU OCTATOYHBIX 3HAHUI HUCIIOJIB30BaTh TECThl M BOIMPOCAMU JJISI CAMOIIPOBEPKH.

IHoaroroBka K 3a4yery

JIJ1st MIOATOTOBKH K 3a4€TY: MOBTOPUTH JIEKIIMOHHBINA MaTepHall, TPOAHAIMU3UPOBATH CITUCOK
PEKOMEHIOBAaHHOM JIMTEpaTyphl, PEIIUTh CAMOCTOSTENBHO 33141 U IPUMEPHI U3 YU€OHOTO
nocoousi: Tpenorun B A. 3agauu u ynpaxkHeHus 1o GyHKIIMOHATBLHOMY aHANIHU3Y: Yueo.
nocobue st BTy30B / Tpenorun B.A.; b.M.ITucapesckuii, T.C.CoOonesa. - U3x. 2-e, ucnp.
u goim. - M.: ®u3matiut, 2002. - 239 c.

11. Ilepeyens MHGOPMALMOHHBIX TEXHOJIOTHH, MCIIOJIb3yeMbIX IIPH OCYLLECTBJICHUH
o0pa3oBaTeJbHOI0 MpoLecca Mo AUCHUILUIHHE, BKJIKYAasi lepevyeHb MPOrpaMMHOI0
o0ecnieyeHnst 1 ”HPOPMAILMOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymectBieHnn 00pa30BAaTEIBLHOTO MPOIECcCa MO JJIEMEHTaM (DYHKIIMOHAIBLHOTO
aHaJIM3a PEKOMEHAYIOTCS KOMIBIOTEPHBIC TEXHOJIOTHH, OCHOBAaHHBIC HAa OIEPAIlMOHHBIX
cucremax Windows, Ubuntu, Linux, mnpuknagaeie nporpammbl Mathcad, Matlab,
Mathematica, a Takxke caldThl 00pa30BaTENBHBIX YUPSKACHUH U  KYPHAJOB,
MH()OPMAITMOHHO-CITPABOYHBIC CUCTEMBI, 3JICKTPOHHBIC YUCOHUKH.

[Ipu mpoBeeHUM 3aHATHIA PEKOMEHIYETCS HMCIIOJIb30BaTh KOMIBIOTEPHI, MYJbTUMEIUMHbBIE
IIPOCKTOPBI, HTHTEPAKTUBHBIC SKPAHBI.

12. Onucanue MaTepUAJbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOM IJIs1 OCYILIECTBJICHUS
00pa30BaTEJbHOI0 MPOLECCa MO TUCIUIINHE.



VYHuBepcurer 061a1aeT JOCTaTOUHOM 0a30ii ayIMTOPUI Ui TPOBEICHUS BCEX BUIOB
3aHATUHN, TPETYCMOTPEHHBIX 00Pa30BaTENbHOM MPOTrPAMMON TUCIUIUIMHBI MATEMATUYECKUI
ananu3. Kpome toro, Ha dakyabTeTe 4 KOMIBIOTEPHBIX Kilacca M 4 y4eOHBIX Kjacca,
OCHAIICHHBIX KOMITBIOTEPAMH C COOTBETCTBYIOIINM MPOTPaMMHBIM 00€CIIEYeHUEM U
MYJIbTUMEIAA-ITPOCKTOPAMH.

B yHuBepcurere nmeercs He0OXOUMBINA KOMIUIEKT JIMIEH3MOHHOIO TPOIPaMMHOTO
oOecrieueHusl.



