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Pabouast mporpamMma ITUCHUIUIMHBI «DJIEMEHThl (PYHKIIMOHAIBHOTO aHaJN3a» COCTaBJCHA B

2021 romy B cootBerctBuu ¢ TpeboBanusmMu PI'OC BO mo HampaBiIeHHUIO MOATOTOBKHU
03.03.02 ®dusnka ot 07.08.2020 Ne 891

Pazpabotuuk: kadenpa nuddepeHnanabHbIX ypaBHEHUA M GYHKIIMOHAILHOTO aHaJu3a,
ParumxanoB B.P., k. ¢.-M.H., 1o1ieHT

PaGouas mporpamma ITUCIUTUIMHBI O00peHa:
Ha 3aceqanuu kKageaper Y u DA ot 31.05.2021 r., mporokon Ne 10

3aB. kadenpoit @ r CupaxyauaoB M.M.
(moamucek)

Ha 3aceannu MeTtoaudeckon komuccuu gusndeckoro axynpreta oT 28.06.2021r.,
poTokoJI Ne 6.

Ipexncenarens /Z‘:'f{;/t%/ ~_ Mypmuesa XK.X.

Pabouast mporpamMma NMCHMIUIMHBI COTJIACOBaHA C Y4Y€OHO-METOAMYECKUM YIPaBICHUEM
« 09 » mrons 2021r.

Havansauk YMY < %,&/ I'acanramxkuena A.T'.



AHHOTauus padoyeil NPOrpaMMbl JTUCUHUILIHHBI

HucrummHa «2OIeMeHThl (QYyHKIMOHATHHOTO aHaINW3a» BXOAWT B (PyHIaMEHTAITbHBIN
MOAYJIh IporpaMmbl OakanaBpuata o HamnpasieHuto 03.03.02 ®duzuka.

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

CopnepxaHre NUCLUIUIMHBI OXBAaTBIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C METPUYECKHMH,
0aHaxOBBIMHU, T'MJIBOEPTOBBIMU MPOCTPAHCTBAMHU U OIlepaTOpamMH JEHCTBYIOIIMMHU B HHX;
U3y4Y€HUE M OCBOCHUE TaKMX Oa30BbIX NOHATUHA Kak IIOJHOTA, CENapabenbHOCTh U
KOMIIAKTHOCTb ~METPUYECKHUX IPOCTPAHCTB, psAAbl B OaHAXOBBIX IPOCTPAHCTBAX,
OPTOHOPMUPOBAHHbBIE CUCTEMBI U Psiibl Dypbe B TMIBOEPTOBBIX MPOCTPAHCTBAX; OCHOBHBIE
XapaKTepUCTUKN JIMHEHWHBIX OrPAHUYEHHBIX OIIEPAaTOPOB B JIMHEWHO HOPMHUPOBAHHBIX
IPOCTPAHCTBAX; OCHOBHBIE IPUHLIUIIBI JINHEHHOTO (DYHKIIMOHAJIIBHOTO aHaln3a; MPUMEPHI 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 ~ yCIIEBaeMOCTH B  (QopMe:  KOHMpOAbHOU  paboma U  KOMLIOKEUYMA,
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
5 72 18 34 20 3a4eT




1. Ilesu ocBOeHUS AUCHUILINHbI

[{enbro OCBOCHUS TUCHUIUTMHBI DiemMenmvl hYyHKYUOHANbHO20 AHANU3A SBIISTIOTCS

— OBJIaACHHUC

OCHOBHBbBIMHM  IIOHATHUAMU CI)YHKLII/IOHaJ'IBHOFO

aHanu3a (MOJIHOTA,

cenapadebHOCTh, KOMIIAKTHOCTh, IMHEHHO HOPMUPOBAHHBIE U THIHOEPTOBHI IPOCTPAHCTBA,
JIMHEHHBIE ONIEPaTOPHI);
— OBJAJICHHWE TPEeMsI OCHOBHBIMH MPUHIUIAMH JIMHEHHOTO (PYHKIIMOHAJIHHOTO aHajIn3a

(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 v HaumeHnoBanue

Koa v HanmenoBanue

ILnanupyemble

IIpoueaypa ocBoenust

KOMIIETEHIIMH U3 HHIMKATOpPA pe3yabTaThbl 00y4eHust
OoI1oI11 JOCTHKEHU S

KOMIIEeTEeHIIN
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 HOBBIE
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 TUCHUILINHBI COCTABJIACT ABE 3aYeTHbIC e ITUHUIIbI.

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 2 4 2
IPOCTPaHCTBA
1. JIuneitHO HOPMHUPOBAHHBIE 6 10 4
Y TWIILOEPTOBBI
HPOCTPaHCTBA
3. I[IpuHIKI CHKATBIX 2 4 2
0TOOpaKeHUN




MoayJb 2. JInneiiHble orpaHUYeHHbIE ONIEPATOPHI H PYHKITHOHAJIBI

Bcezo no mooynwo 2 3 8 16 12 Kontponbnas pabora,
KOJIJIOKBUYM

1. JluneiiHble orpaHuYeHHbIC 4 6 4

OTepaTophbl

2. Teopema Xana-banaxa 2 4 4

3. TeopeMbl 0 paBHOMEPHOM 2 6 4

OTPaHUYECHHOCTH U

OTKPBITOM OTOOPaKEHHUH.

UTOI'O 72 18 34 20 3a4yer

4.3. Conep:kanue JUCUUILIMHBI, 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) OTKpPBITHIC U 3aMKHYThIC MHOXECTBA B METPHUUCCKHX MPOCTPAHCTBAX.
4) CXOOUMOCTh B METPUYECKOM TIPOCTPAHCTBE.
5) dynmaMeHTaTBHBIC TIOCIEOBATEIFHOCTH U TOJIHBIC METPUIECKHE IPOCTPAHCTBA.
6) Bcroay miioTHbIC MHOYKECTBA.
7) HenpepbIBHBIE OTOOPAXCHHUS MEXKTY METPUICCKMMHU MIPOCTPAHCTBAMHU.
8) Ilpumepbl HEMPEPBIBHBIX OTOOPAKCHHIA

Tema 2: «JIuHEtHO HOPMUPOBAHHBIE U THIILOESPTOBBI TPOCTPAHCTBAY

JlexyusNe 2:

1) TTomyHOpMa M HOpMA B JIMHEHHOM TPOCTPAHCTBE.

2) JIuHeitHO HOPMHUPOBaHHbIC.

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

1) TIpumeps! npeArniIbOEPTOBBIX U THIBOSPTOBBIX 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) BripaxkeHue CKaISIPHOTO MPOU3BEICHHS Yepe3 HOPMY B MPEATHIBOEPTOBBIX

IPOCTPAHCTBAX.
4) OpTOrOHaJIbHBIC CUCTEMBI.



5) Koadpdurmentsr yphe M0 OPTOTOHATHLHOU CUCTEME.
6) HepaBenctBa beccens u Teopema [Tudaropa.

Tewma 3: «IIpuHIUI CKATBIX OTOOPAKEHUI»
JlekyusaNo5:
1) HemoaukHBIE TOYKH OTOOPAKECHHH.
2) Cxumarone 0ToOpakeHusI.
3) Teopema baHaxa 0 CKUMAIOIIMX OTOOPAKCHHUSX.
4) Tlpunoxenus TeopeMbl banaxa o HEMOIBUKHOM TOUKE.

Moayns 3. JIuHeiiHbie OrpaHUYEHHBIE ONEePaTOPhl U PYHKIIMOHAIIBI

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

JlekyuaNe 6.
1) OrpanuyeHHBIC IMHEWHBIE oniepaTopsl. HopMa iHEHHOTO oneparopa.
2) TIpocTpaHCTBO OrpaHMYCHHBIX JTHHEHHBIX OMEepaTopoB. CXOAMMOCTh ONEPATOPOB.
3) Ilpumepbl OorpaHUYEHHBIX JTHHEHHBIX OTIEPATOPOB.
4) JluHelHbIe OrpaHUYeHHBIC PYHKINOHAIBI. COMPSIKEHHOE TIPOCTPAHCTBO.
5) PaznmuHbIe KI1acChl OMEPaTopoB B TMIIBOSPTOBBIX MIPOCTPAHCTBAX.
6) IIpumepsl OTpaHUYCHHBIX U HEOTPAHUYCHHBIX OIIEPATOPOB.

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

Tema 2: «Teopema Xana-banaxa»

JlekyusaNe §:
1) TIpuHIHMI TPOIOJIKESHUS JIMHEHHBIX OTPAHUYCHHBIX OMEPATOPOB IO
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

OIEPATOPOB.

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 oneparopa YMHOKEHHUS.




4.3.2. Cooeprcanue nadopamopHo-npaKmuyecKux 3aHAmuil o OUCUYUnIUHe

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 POCTPAHCTBE.
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) TMosyHOpMa M HOpMA B JIMHEHHOM TIPOCTPAHCTBE.

2) JluneitHO HOpMHUPOBAaHHBIC IPOCTPAHCTBA.
lIpaxmuueckoe 3anamue No 4:

1) BanaxoBbI MPOCTPAHCTBA.

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

1) Tpenruns0epTOBbI U THILOEPTOBBI TPOCTPAHCTBA.

2) Tlpumepbl NpearuaIL0epTOBbIX U THIIOCPTOBBIX 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 MPOCTPAHCTBAX

Tema 3: «IIpuHIUN CKATBIX OTOOPAKEHUN

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 CKUMAIOIIUX OTOOPaKEHUSIX

Monyns 2. JIuHeiiHbIe OrpaHUYEHHBIE ONIEPATOPHI U (PYHKITMOHATIBI

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




1) OrpannveHHbIe TUHEHHBIE OoniepaTopbl. HopMa nuHeitHOTO omnepartopa.
2) TIpocTpaHCTBO OTPaHUYCHHBIX JIMHEHHBIX O1epaTopoB. CXOIUMOCTh ONEPATOPOB.
3) Ilpumepbl orpaHMYEHHBIX JTHHEHHBIX ONIEPATOPOB.
Ilpaxmuuecxoe 3anamue Ne 11:
1) JluneitHble OrpaHUYEHHBIC ()YHKIIMOHAIIBL.
2) ConpshKeHHOE TIPOCTPAHCTBO.
IIpaxmuueckoe 3anamue No 12
1) JluneitHble orpaHueHHbIC (yHKIMOHANBL. CONpPsHKEHHOE MPOCTPAHCTBO.
2) PaznmuuHbIe KIIaCCHI ONIEPaTOPOB B THIBOSPTOBBIX MPOCTPAHCTBAX.
3) IIpumeps! orpaHUYEHHBIX U HEOTPAHHUYCHHBIX OTIEPATOPOB.

Tema 2: «Teopema Xana-banaxa»
Ilpaxmuuecxoe 3auamue Ne 13
1) TIpuHIUI TPOTOKEHUS JTMHEHHBIX OTPAHHYEHHBIX OMIEPATOPOB T10
HernpepbIBHOCTH B (B) - mpocTpancTBax
2) Teopema Xana-banaxa o IpoI0KEHUH.
lIpaxmuueckoe 3ansmue No 14:
1) Tpunoxxenus Teopembl XaHa-banaxa o mpoa0DKEHHH.

Tema 3: «TeopeMbl 0 paBHOMEPHOU OTPaHUYEHHOCTH M OTKPLITOM OTOOpaKEHUN
IIpaxmuueckoe 3anamue Ne 15:
1) CubHas 1 caadast CXOIUMOCTDb OIIEPaTOPOB.
2) TlpunokeHus TeOpeMbl O paBHOMEPHOM OrpaHMYCHHOCTH.
3) Teopema 006 0OpaTHOM OmepaTope.
4) TpunoxeHust TeOpeMbl 00 0OpaTHOM OIepaTope.
llpaxmuueckoe 3ansamue Ne 16:
1) CrhekTp OrpaHUYCHHOTO orepaTopa.
2) CrekTp caMOCONPSHKEHHOTO OrepaTopa.
lIpaxmuueckoe 3ansamue No 17
1) Omeparop umIynbca.
2) OmepaTop yMHOXKEHUSI.

5. O0pa3oBare/ibHbIE TEXHOJIOTUH

B ocHoBe npenogaBaHusi TUCHUIUIMHBI «NEMEHThl (DYHKIMOHAIBHOTO aHAIN3a» JICKUT
JIEKIIMOHHO-CEMHHAPCKasl cUcTeMa O0y4YeHUs, YTO CBSI3aHO C HEOOXOJWMOCTBHIO aKTHMBHOTO
NPOAYMBIBAaHUSI TEOPETUUYECKOTO0 MaTepualia, COJAEp)Kalllero IIyOoKHe M abCTpaKTHBIC
noHsATus. UHuBuayanbHble 0COOEHHOCTH OOYYAIOIINXCS YUYUTHIBAIOTCS MOA00POM 3aaHui
Pa3HOTO YPOBHSI CIIO)KHOCTHU ISl CAMOCTOSITEILHOM pabOThI CTYJEHTOB.

[To naHHOM AMCUMIUIMHE YYEOHBIM IJIAHOM MPEyCMOTPEHO TaK>Ke MPOBEJCHUE 3aHATUH B
MHTEPaKTUBHBIX  (popmax. Jlekuuu TOpPOBOAATCS B  AyAUTOPHUSX, OCHAILEHHBIX
BUJIEOITPOEKTOPAMU. B  ynuBepcutere  pyHkuumonupyer LleHTp coBpeMEeHHBIX
0o0pa3oBaTeNbHbIX TEXHOJIOTHA, B KOTOPOM MpPEIyCMaTpUBAIOTCA  MAacTep-KIIacChl
CHELUATUCTOB.

Y4eOHbIil MpolLecc, OMUPAIOIIMHCA Ha HCIMOJb30BAHWE HWHTEPAKTUBHBIX METOJOB
oOyueHus, OPraHU3yeTcsl C YYEeTOM BKJIIOUEHHOCTH B IMPOILIECC MO3HAHUS BCEX CTY/IEHTOB
rpynmnsl 6e3 uckiaroueHus. CoBMeCTHasl JesITeIbHOCTh O3HAYAET, YTO KaXKJblii BHOCUT CBOU



0COOBI WHAMBUAYAIbHBI BKJIad, B XO0/¢ pabOThl HIAET OOMEH 3HAHHIMH, HICIMHU,
crocobamMu nieaTenbHOCTH. OpraHu3yroTCs WHIWBHIyaIbHAS, TApHAs U TPYMIoBas padoTa,
UCIIONIb3YETCS MMPOEKTHasi paboTa, pOJieBbIe UTPhI, OCYIIECTBIsIETCS paboTa ¢ JOKyMEHTaMu
U pPa3IUYHBIMH HMCTOYHWKAMH wWHpopManuu. VHTepaKTHBHBIE METOABl OCHOBAHBI Ha
OPUHIMIAX B3aUMOJACHCTBHUS, AKTMBHOCTH OO0Yy4YaeMbIX, ONOpE Ha TPYNIOBOM OIBIT,
oOs3aTenbHONM 00patHO cBsizu. Co3gaeTcsi cpelna 00pa3oBaTENIbHOTO OOIEHHUS, KOTOpas
XapaKTepU3yeTcsi  OTKPBITOCThIO, B3aMMOJCWCTBUEM  YYAaCTHHKOB, PABEHCTBOM X
apryMEHTOB, HAKOIUICHHEM COBMECTHOTO 3HAHMS, BO3MOXXHOCTBIO B3aHUMHOUN OLICHKH H
KOHTPOJISL.

6. Y4yeOHO-MeTOAMYECKOE 00ecTiedeHNe CAMOCTOSATeIbHOM padoThl CTY/AEHTOB.

1)  Kommoropos,A.H. Dnementsl Teopun (GyHKIUH W (HYHKIIMOHAILHOTO aHAaIN3a
yuebnuk ams By30B / A. H. Konmoropos, C. B. ®omuHn. - 6-¢ uza., ucrp. - M. : Hayka. 7.
pen. ¢pus.-mat. mut., 1989. - 624 c. : un. - ISBN 5-02-013993-9 : 1-50.

2)  ®&nopo B.M. Kypc dpyHKImoHamBHOTO aHAM3a : yueOuuk / ®é€nopos B. M. - CII6.
[ np.] : Jlanb, 2005. - 351 c. ; 20 cM. - (YueOHuku 175 By30B. CrienipanbHas auTeparypa). -
bubmmorp.: c. 351. - ISBN 5-8114-0589-8 : 187-66.

3)  Jlrocrepuuk JILA. Kpatkuii kypc (GYHKIHMOHAJIBLHOIO aHaimu3a : yded. mocobue /
JIrocrepuuk JILA., B. . Cobones. - U3na. 2-e, crep. - CII6. [u np.] : Jlawp : U3a. BeIcIas
mkona, 1982. - 270,[1] c. - (Knaccuueckast yueOHasi nuteparypa mo maremaruke). - ISBN
978-5-8114-0976-1: 288-75.

Kupunnos A. A. Teopemsl 1 3a1aun (HYHKIIMOHAIBLHOTO aHaimu3a : [yuyeOHoe mocolOue s
By30B] / Kupuio A.A., A. . I'summanu. - M. : Hayka, 1979. - 384 c. : uin. - buGauorp.: c.
369-372. - Ilpenm. ykas.: ¢. 373-377. - 1-10.

4)  PamazanoB A.K. DyHKIMOHAIBHBIA aHamu3 : yd4eO. mocobue mis By3oB. Y.l /
Pamazano A.K., P. K. ParumxanoB ; MunoOpnayku Poccum, [larect. roc. yH-T. -
Maxaukaina : M3a-so AI'Y, 2013. - 318,[1] c. - 222-00.

5) TpenorunB A. 3amaum u ynpakHeHUs 1Mo (QyHKIMOHAIBHOMY aHaIu3y: Yueo.
nocoobue st BTy30B / Tpenorun B.A.; b.M.Ilucapesckuii, T.C.CoboneBa. - U3xa. 2-e, ucmp.
u jgon. - M.: ®uzmariut, 2002. - 239 c. - ISBN 5-9221-0271-0 : 151-01.

7. ®oHJ OLIEHOYHBIX CpeacCTB Jif IPOBECACHUA TCKYILICI0O KOHTPOJIA yCIIEBAEMOCTH,
l'IpOMe)KYTO‘IHOﬁ aTTeCTallii IO UTOIraM OCBOCHUSA NUCHUILIJINHBI.

7.1. TunoBbIe KOHTPOJIbHbIE 3aIAHUSA

7.1.1. Borpocsl 11l CAMOCTOSATEILHOM PadoThI

1. CkanspHOe MpOU3BEAECHUE B JIMHEHHOM IIPOCTPAHCTBE HAJI MTOJIEM (JEHCTBUTEIBHBIX UM
KOMILUIEKCHBIX ) CKaJIIPOB.

2. Ilpunuun paBHOMEpHOU orpanndeHHocTH (=Teopema banaxa-IlITeiinxayca).

3. HepasenctBo Komm-bynsikosckoro. IlpearnnsbeproBo nmpoctpancTBo. HenpepblBHOCTB
CKaJISIPHOTO IPOU3BEEHUS U HOPMBI B IIPEATUILOEPTOBOM IIPOCTPAHCTBE.

4. Kpurepuil MOTOYEUHON CXOAUMOCTH OTPAHUUYEHHBIX JIMHENHBIX ONEPATOPOB K
JMHENHOMY OIpaHUYEHHOMY OIEPaTopy.

5. Omnpenenenue ruab0epTOBa MPOCTpaHCTBA. [IoHATHE OPTOrOHATBHOIO TONOJIHEHHUS
MHOECTBA U €r0 3aMKHYTOCTb.



6. Kpurepuii noToueqHON CXOIUMOCTH MOCIEA0BATEIIBHOCTA | JIMHEWHBIX OTPAHMYCHHBIX

(YHKIIMOHAJIOB K JIMHEHHOMY OTpaHUYeHHOMY (YHKIIHOHATY.

Jlemma benmno-Jlesu.

8. ocTtaTouHoe yciI0BHE OTpaHHYCHHON 00OPaTUMOCTH JIMHEHHOTO OTepaTopa,
otoOpaxatomiero JIHIT na JIHII.

9. 3agaua. HanumuTe oOuuit BUj JMHEHHOTO OTpaHUYEHHOTO (PYHKI[MOHAJIA B
npoctpanctse L, (p € (1,+00)). [IprBecTr KOHKPETHEIH IpUMep QYHKIHOHAA M HANTH

~

HOPMY.

10. Teopema o HamIyuIIeM NPUOIUKEHUN B THIILOSPTOBOM ITPOCTPAHCTBE
11.Teopema 06 orpanuueHHOI oOpaTumocTu oneparopa |+ A.
12.OpToronaiibHOE pa3ioKeHHue r’MILOEPTOBO MPOCTPAHCTBA.

13.Teopema 006 yClIOBUSAX OrpaHUYCHHON 00OpaTUMOCTH OTiepaTopa B=A+A rze
A AAe Ly (E,F).

14. Kputepuil BCroy MIIOTHOCTH MHOXKECTBA B THIILOEPTOBOM IMPOCTPAHCTBE.

15.Teopema banaxa o romeoMopdusme.

16.Teopema Pucca 06 o6miem Buje TMHEHHOTO OTPAaHUICHHOTO (PYHKITHOHAIA,
OTIPEIETIEHHOTO B THIILOEPTOBOM MPOCTPAHCTBE.

17.Y1BepxaeHus 06 OTKPHITOCTH MHOKECTBA PETYJISPHBIX 3HAUEHUN JIMHEHHOTO
OTPaHUYEHHOTO ONEepaTopa M 3aMKHYTOCTH €T0 CIIEKTpa.

18.IloHATHE OPTOTOHATILHOW CUCTEMBI U OPTOHOPMUPOBAHHOMN CUCTEMBI B THJIHOEPTOBOM
npoctpanctse. [lonarue psina @ypre v BOIIPOC O €ro CXOAUMOCTH.

19.5xBuBasieHTHBIE (HOPMYITUPOBKHU MOHITHS 3aMKHYTOT'O IMHEHHOTO OmepaTropa u
3aMKHYTOCTH €r0 CHEKTpa.

20.HepasenctBo beccenst u paBeHcTBo [lapceBansa. CBOHCTBO YaCTHBIX CyMM psifia
Dypse.

21.Teopema banaxa — XaHa 0 MpOJIODKEHUH JTUHEHHOTO OTPAaHUYCHHOTO (DYHKITMOHAJIA B
JIHII.

7.2.2 Bonipochl K KOJLUIOKBUYMY

1. Kakue u3 cieaytomux yTBepAKIACHUN CIIpaBeIJIMBhI 7151 onepauun A CUMMETPHYECKOI
pa3HOCTH

a. AAB c (AAC)u(CuUB)
b. AAB c (AAC) ¢ (CUB)
c. AAB > (AAC) z (CuUB)
d. AABc (AnC)z (CuB)
2

Mycrs A, Be2* u (A, < 2* - 1anHas mocine0BaTeNbHOCTh, YE —
xapakrepuctudeckas Gynkuus Muoxectsa E < X . BepHo nm crenyromiee npeayioxenue?

a. (A= JianAn) < (ra (X)= nIiEIOOZAn (X))
b. ¥ arg (X) ¢‘ZA(X)—ZB(X)‘

C. Xiima, (X) = lim inf x, ()

0 % i 5, 00 # M sUp 7 (X

Nn—oo



3. Ilycth f: XY npousBosbHOe otoOpakenne u A, € 2°, By €Yrue teTu T -

IPOU3BOIHPHOE MHOYKECTBO MHEKCOB, KOTOPOE M3 CIEAYIONMINX MPEATOKEHUH OTHOCSITCS K
obpazaM u 1poodpazamM MHOKECTB?

a. f(LtJAt)=Lt.Jf(At)
b-f(QAt)=LtJf(At)

c. f(A)\f(A) @ T(A\A)
d.fHUB) =Uf(B)

411ycrs f:X =Y npoussonsroe otobpaxkerne X BY ,

g,h:Y — X - nanusie oro6paxenns, a f(X) =Y, (*)- nannoe ypasnenue. Kaxoe u3
CJIEIYIOIUX YPaBHEHUI BEpHOE?
a.Ecnu ypaBHenue (*) nmeer pemenue u Jg f =1, 10 510 pemenue equHCTBEHHO;

b.Eciu ( f =1y, 10 ypaBuenue (*) mmeer, mo kpaitneii Mepe 0fHO pereHue

c.Ecmu f umeer oGparHoe oto6paskenue, To ypaBHeHne (*) MMeeT pelICHHE, HO He
€ZIMHCTBEHHOE.

d f(X)eY

5. Tlycte X - muOkecTBO mpsimbix | utockoctu u myets 1 =1, (Mod R,) o3nauaer, uro
I, |15, 1, =l,(mod Ry), o3navaer, ato Iy L1,.

Kakwne u3 cnenyronmmx BbICKa3bIBAHUN BEPHBI?

a. X | R, - MOXHO OTOKIECTBUTH C MHOKECTBOM BCeX (HEOPHEHTUPOBAHHBIX) IPSMBIX
IPOXOAANINI Yepe3 PUKCUPOBAHHYIO TOUKY IIOCKOCTH

b.R, - oTHOWIEHNE SKBUBATEHTHOCTH B X

C. Ry- He sBIIsIeTCS OTHOIIIEHHEM YKBHUBAJIEHTHOCTH B X

d. R, u R, - oTHOIICHNE S5KBUBATCHTHOCTH B X

6.IIycts X - mpOM3BOJILHOE MHOKECTBO, R - oTHOIIEHME SKBUBaIEHTHOCTH B X
Haitogure u3 cnenyrommx npeaioKeHud BEpHOE:
a. Beskoe pasouenne X COOTBETCTBYET HEKOTOPOMY OTHOLIEHUIO DKBUBAJIEHTHOCTU R B

X

b. Dnementsr X | R 06pasyer pasbuenue
c.Onementsl X | R He o6pasyer pa3buenue
d. He Bcsikoe pasOuenne X onpesenser HEKOTOPOE OTHOIIEHNE YKBUBAIEHTHOCTH

Rs X.

7. Kakoe U3 ciaeayronmx NpeaioXeHui BepHo?
a. (N,<) (MHOXeCTBO HAaTypaJIbHBIX YHCEI C €CTECTBEHHBIM MOPSIIKOM)

b.(G,<) (MHOXKECTBO Beex okpecTHOCTEH (ukcnposanHoi Toukn X € R",
YIIOPSI0YCHHOE TI0 00paTHOMY BKJIIOUCHHIO) — HAIIPABJICHHOE MHOKECTBO.

cIlycts X € R" mpomssonsras Touka u A - MuOMecTBO nHTepBanoB I, comeparuii
TOuKy X ¢ orHomienuem mopsiaka L : «ly <1, osmauaer l; D 1,» (A, <) He sBasercs
HATPaBICHHBIM MHOKECTBOM



d. MuoxxectBo N Heb3s yIOPSAOIUTh
onpux =y

8. B metpuueckom npoctpanctee (E, p), rme p(X,y) = , KaKoe u3
1npux+y

CIIEAYIONIMX IPEII0KECHHN BEPHO?

a. JIro0oe moaMHOKECTBO B E 0THOBpEMEHHO M OTKPBLITO ¥ 3aMKHYTO

b. OmHOTOYEYHOE MHOKECTBO HE OTKPHITO.

C. Bce MHOX€ECTBA OTKPBITEI

d. OJHOTOYCYHOC MHOKCCTBO HC OTKPBITO 1 HC 3aMKHYTO

9. Kakue U3 CIeaYIOUIUX MPEII0KEHUN BEpHBIC?

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

b.Vp e[L,+o0]: cxomumocts B (K", p ) - PKBUBAJICHTHA PABHOMEPHOH 110 KOOP/IMHATHOH
CXOJIMMOCTH.

C.p#2

d p=rx

10.KaxoMy yCIIOBHIO JIOJIKHA YIOBIETBOPATLCS ONpeeieHHas Ha R HenpeprisHas
¢Gyuxmust U = f (U), 9TOOBI Ha BEIIECTBEHHOM MPAMOM MOKHO OBLIO 3a1aTh METPUKY C
nomorieio pasenctea o(X,Yy) = f(x)— f(y)|?

a. f — monoronnas u f(R) =R

b. f =const

¢ f — menpepriBra Ha R

d. f —paspsiBHa

11.Iyers p € [L+o0] u dynxums p,, : K'"xK" >R, tneneN, K=Rum C u
’ n 1
[Zl Xk _yk |p]pec]1u P E[l,—i-OO),
,Op(X, y) =3 k=1
sup|X, — Yy |.eciu  p=oo.
L keN
Kakoe u3 cnenyromumx npuaoxeHui BepHO?

a.Vp e[l+x): (K " pp) METPHYECKOE IIPOCTPAHCTBO
b. Vp €[1,+00) Merpuyeckoe mpOCTPaHCTBO
C. p#2
d p=7x
12. Tycrs p €[L400] n dpynxuus p, K'"xK" >R, tneneN, K=Rum C u
. 1
[Zl Xk _yk |p]pec]1u P E[l,—i-OO),
,Op(X, y) =9 k=1
sup|X, — Yy |.eciu  p=oo.
C keN
Kakoe u3 cnenyromumx npuaoxeHui BepHo?




a. Vp €[1,+0) cxomumocTs B (K " pp) 9KBHBAJICHTHA PABHOMEPHOM 10 KOOPAMHATHON
CXOJIMMOCTH
b.JTro60e orpaHUYEHHOE MHOKECTBO B (K " Pp ) BIIOJIHE OIPaHMYEHHO, a JII000e
OrpaHUYEHHOE 3aMKHYTOE MHOKECTBO KOMITAKTHO.
c. p#2
d p=rx
13. Myers P €[L+00] u pynxuus p, 11, x1; — R onpenenena coornomenusmu:
( 1
n —
[lek — Yk |p]pec]lu p€[1’+oo)’
Pp(X,y) =1 n2
sup|X, — Yy | eciu  p=oo.
\ keN
Kakue n3 cneayrommx npeajioxkeHu CrpaBe/IJIuBbI?
a.Vp €[L+0): (I, pp) MeTputeckoe npocTpanCcTBO

b. U3 cxomumoctn B (I D’ pp) npu P €[1,+00) cieayer MOKOOpAUHATHAS CXOAMMOCTD

c. (I3, p3) He MeTpuyeCcKOE IPOCTPAHCTBO
d.(ly, o) He MeTpHUECKOE TPOCTPAHCTBO
14. Tyers P € [L+00] u pynxuus p, 11, x1; — R onpenenena coornomenusmu:
1
0 2
[ % = Vi IP1Pecau  p e[l+m),
pp(X’ y) =13 n=1
sup|X, —VYy|eciu p=oo.
L keN
Kakue u3 cneayromux npeajioxkeHnd CrpaBeaJIuBbI?
a.Vp e[L+o): (I, pp) MeTpudeckoe mpocTpancTBO

b. Cxomumocts B (I, 0,,) coBmamaer ¢ paBHOMEPHOI ITOKOOPAUHATHOM CXOAUMOCTEIO
npu P €[1,4o0) cneayer moOKoOpaMHATHAS CXOAUMOCTBIO
c.(l3, p3) He MeTpuueckoe mpocTpaHCTBO
d. (I, p;) He MeTpryeckoe NPOCTPaHCTBO
15. ycrs  p €[L+00] u pynxuus p, 1, x1; — R onpenenena coornomenusmu:
1

n —
[lek — Yk |p]pecﬂu p€[1’+oo)1
pp(X’ y)=1 na1
sup|X, — Yy |eciu p=oo.

keN

Kakue u3 cielyroluX yTBEPKACHUI CIIPaBeIIuBhL?
a.(lp, pp) mommoe MeTprueckoe mpocTpancTBo mpu P & [1,+90)

b.(l,, 0.,) He sABAETCA CenapabenbHBIM METPHYECKMM MIPOCTPAHCTBOM



c. (., p,) sABASETCS CenapabenbHBIM METPUUECKMM MPOCTPAHCTBOM

d. (I, pp) HemonHOe MeTpuYECKOe MPOCTPAHCTBO

16. Kakue u3 crnenyonux yTBEp>KICHUN HeCIPaBeIJIUBbI?
a. JTro6oe orpanuuennoe muoxectso B (1, 0,,) BonHe orpannueno

b. Mpoctpanctsa (1, o) npu P €[1,+00) HexoMmaKTHBI
c. Mpoctpanctsa (I, pp) mpu p €[1,+00) xommakTHbI
d. JTio6oe orpanmuentoe muoxectso B (I, o) npu p €[1,+00) BrionHE OrpanIeHHO

17.Tyets pe[L+o]u p, 1y xly >R, e

1
n -
[lek — Yk |p]pecﬂu p€[1’+oo)1
pp(X’ y) =13 n=1
sup|X, — Yy |eciu  p=oo.
keN

Kakue n3 cnenyrommx yrBepKIAECHUN CIPaBeIJIMBbI?

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

b. Ioo D) Il

c. lp o lympu p<q, p,qe[l+x)

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

18. Iycts S = {f |f:N—> R} U Qukims p . SXS —> R omnpenenena paBeHCTBOM

21 [ f(n)-g(n)]
fg)=>—. .
A0 = 2 L F (M= g ()]

Kakwne n3 cneqyronmx yrBepKI€HUN BEPHBI?
a. (S, p) -KOMIaKTHOE MMPOCTPAHCTBO

b. CxomumocTs B (S, ©) paBHOMEpHAs TIOKOOPIMHATHAS

c.(S, p) - moiHOE MPOCTPAHCTBO

d. (s, p) - cemapabenbHOE MPOCTPAHCTBO

19. Tycrs S={f | f :N — R} u duxums p:$x s —> R onpenenena paBescTBom

21 | f(n)-g(n)]
f,.g)=) —- )
PO = LT ™ —om)]

Kaxkue u3 cneyrommx yTBepKIeHUI BEPHBI?
a.Ha (S, p) mMoxHO 3amats HOpMy Tak, uto o(X, Y) =|| X— V||

b.JTro60e MHOKeCTBO B (S, £) MNPEIKOMITAKTHOE
C.(S, p)- nUHENHHOE METPUIECKOE TIPOCTPAHCTBO

d. CxomuMoCTh BS 110 KOOpAUHATHAS
20. Kakue u3 clienyronux yTBepKICHUN CIIPaBEIJIUBHI?

a. B mo6oM MeTprdIecKoM MPOCTPaHCTBE 3aMblkanue mapa B(X, ) jexur B 3aMKHYTOM

mape B(X, ).



b. B mo6oM MeTpryecKOM IpOCTpancTBoM E s moGoro r > 0 BeimonHseTcs
nepasercreo 0 < diamB(x,r) < 2r.

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

7.1.3. Bonpocsl Kk 3a4eTy N0 AMCUUIIHHE

1. Konbllo MHOKECTB, MOJYKOJIBIIO MHOKECTB, alredpa W curma-aiaredpa MHOMXKECTB.
N3mepumoe npocTpaHCcTBoO.

2. MOHOTOHHBIN KJIACC MHOKECTB ¥ TEOpEMa 0 MOHOTOHHOM KJ1acce.

3. KoHeuHo-aqauTUBHA U CYETHO-aAMUTUBHAS (QYHKIUS MHOMXECTB, MPOJOJDKEHUE

Mepbl Ha KOJIBIIO.

Mepa Ctunrtbeca.

BHemnss mepa, n3MepruMble MHOYKECTBA.

Teopema Kapareoopu 00 U3MEpUMBIX MHOKECTBAX.

[Tponomxenue mepsl o Jledery u XKopaany.

N3mepumble GyHKIIMKM U UX CBOMCTBA.

. PaznuyHbie TUIIBI CXOAMMOCTH (PYHKITUH U CBSI3b MEXy HUMHU.

10 Teopemsl Jlyzuna u Eroposa.

11.Wurerpan Jlebera mo cueTHO-aITUTUBHON (YHKIIMU MHOXKECTBA.

12.AGcomoTHas HEeNMpepbIBHOCTh MHTerpasia Jlebera u teopema Panona-Hukonuma (6e3
JI0OKa3aTeIbCTBA).

13.Teopema 0 MOHOTOHHOU CXOJUMOCTH.

14.JTemma Dary.

15.Teopema Jlebera o npeaenbHOM MEPEXo/Ie 01 3HAKOM MHTerpaa.

16.ITpousBenenue mep u reopema OyoOunu (0e3 JoKa3aTenbCTBA).

17.Mepa JleGera B R".

18.Kpurepuii JleGera unterpupyemoctu o Pumany.

19.JIHIT u (B)-npocTpancTBa: ONpeeieHus U PUMEPHI.

20.TTpoctpancTBa orpanndeHHbIX onepaTopoB L(E,F) u ero mosHora.

21.N3omopdusm (B)-npocTpaHcTs.

22 ITpuHIUIT TPOIOJKEHUS TUHEHHBIX OTPAHUYEHHBIX OMEPATOPOB MO HEMPEPHIBHOCTH
B (B)-nmpocTtpancTnax.

23.Teopema Xana-banaxa o mpo0oDKEeHUN.

24.ConpsikeHHble U pedIIeKCUBHBIE TPOCTPAHCTRA.

25.Teopema 06 ob1em Buae pyHkuuonana f e(Cy,yy )"

©oNo Ok~

26.buopToroHanbHbBIE CUCTEMBI: OTIPEICIICHUE U IIPUMEPHI.

27.0T00pakeHrs TBONCTBEHHOCTH U pe(pIeKCUBHBIE MPOCTPAHCTBA.

28.HepaBenctpa ['enbaepa 1 MUHKOBCKOTO JJisi PSIZIOB U MHTETPAJIOB.

29.JIe6erossl mpoctpancTBa Ly(X) (1< p < o) u ux CBOMCTBA.

30.Comnpsixennoe npoctpanctso Ly (X) (1< p < o0).

31.ConpsiKeHHbIE JIMHEWHBIE OTIEPATOPHI.

32.Ctporo JIHIT u nawnydiue npudmkenus B JIHIL.

33.Hannyumme npubmmxenus B Lp(X) (1< p < o).

34.Bcrony miotHele MHOXkecTBa B Lp(X) (IS p < o), anmpokcumanusi TIaJKAMH
bYyHKIUSAMH.

35.11pearunb0epToBbl (=€BKJIMIOBBI) U TUIHOEPTOBBI MPOCTPAHCTBA: OMPEICIICHUS U
MIPUMEPHI.



36.Teopema o HanIyuIIeM TPUOTUKEHUU U €€ CIIEICTBU.

37.Teopema @. Pucca o mpeacTaBieHUU JIMHEHHOTO OTPAaHUYEHHOTO (YHKIMOHAJA B
THJILOEPTOBOM MPOCTPAHCTRE.

38.0OpToroHanbpHble CUCTEMBI U Teopema CTEeKIIOBa O MOJHOTE.

39.130Mopdhu3M ruas0epTOBBIX MTPOCTPAHCTB.

40.I1peobpaszosanre Pypoe B L1(R"), popmysasl mpeodbpazoBanus Pypbe.

41.TIpeobpaszoBanre Pypoe B Lo(R"), Teopema Ilnanmepens o6 oneparope Pypoe

42.Axcuombl cxogumoct o dpene, NUHEIHBIE MPOCTPAHCTBA CXOAUMOCTH, MOJHOTA
CONPSKEHHBIX MPOCTPAHCTB.

43.TlpuHiMn paBHOMEPHON CXOAUMOCTU (DYHKIIMOHAJIOB B COMPSXKEHHOM MPOCTPAHCTBE
JUIA TIPOCTPAHCTBA CXOJUMOCTH.

44 .JIokaJIbHO BBIMYKJIBIE TPOCTPAHCTBA.

45.ITpoctpanctBa ocHOBHbIX (yHkIUA D(Rn) u o0006menubiit ¢yukmuit D'(Rn),
JeiicTBus ¢ 00001IeHHBIMU (DYHKIIHSIMHU.

46.CtpykTypa 0000IICHHBIX (PYHKIIUA.

47.Conpspxkennoe npoctpanctBo E'(Rn).

48.CnoiictBa npoctpanctsa E'(Rn), perymsipabie 00001eHHbIE PYHKIIHH.

49.TIpoctpanctBa Coboena.

50.ITpoctpanctra lIBapna J'(Rn) u npeodpazoBanue @ypne B J'(Rn).

51.Teopema bapa 0 kaTeropusix B METPUYECKOM ITPOCTPAHCTBE.

52.Ilpunnun paBHOMepHO orpannyeHHoctH 11 JIHIL.

53.CunbHas u ciiabasi CXOJIMMOCTh OTIEpaTOPOB.

54.Cnabas™ cxoquMocTh GyHKIIMOHAIOB.

55.Teopema 0 3aMKHYTOM rpaduke.

56.Teopema 06 oOpaTHOM omepaTope.

57.CrexTp orpaHMUEHHOTO ONepaTopa, TPaHMIIA CIIEKTPa U CIIEKTPAIbHBIN paaunyc.

58.KoMmakTHbIE MHOKECTBA U UX CBOMCTBA B METPUYECKOM MPOCTPAHCTBE.

59.Kputepuii komrmakTHOCTH Xaycaopda u ee ciencTBue.

60.Kputepuit komnaktHocTH MHOKecTBa B C(X).

61.Kpurepuii kommakTHOCTH MHOKecTBa B npocTpaHcTBax Ip u Lp(X) (1< p < ).

62.Ci1ab0* KOMITAKTHBIE MHOYKECTBA U UX CBOMCTBA.

63.Kpurepuii cnaboit* KOMIaKTHOCTH MHOKECTBA

64.KommakTHbIE OoniepaTophl U UX OCHOBHBIE CBOMCTBA.

65.Teopema Pucca-lllaynepa o cnekTtpe BmoiHE HempepbiBHOro omeparopa B (B)-
MIPOCTPAHCTBE.

66.Yetnipe Teopembr Opearonbpma.

67.CBoliCTBa YPMUTOBBIX OIEPATOPOB.

68.Teopema I'mnbbepra-IlImura.

7.2. Metoauyeckne MaTepHaJibl, ONpeleJA0NIAe NPOUEAYPY OLEHUMBAHUS 3HAHWM,
YMeHMH, HAaBBIKOB W (MJIM) ONBITA [JeATEJbHOCTH, XAPAKTEPU3YIOUIMX ITalbl
¢GopMupoBaHus KOMIIETEHIUI.

OOt pe3ynbTaT BBIBOJUTCS KaK MHTETpalibHas OLICHKA, CKJIAJbIBAIONIAs M3 TEKYIIETo
KOHTpoJtst - 50% u mpomexxyTouHoro koHTposs — 50 %.

Texkymuii KOHTPOJIb IO JUCHUIIIIMHE BKIIIOYAET:

- mocenieHue 3auaTui - 10 6amios,



- Y4acTHE HA MPAKTHYECKUX 3aHATHAX -30 Oasuios,

- BBITIOJTHEHHE Ta00paTOpHbIX 3ananuil — 30 6aos,

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

- ycTHBIN omnpoc -50 6aos,

- IMCbMEHHAas KOHTpoJIbHas paboTa -50 6aiios,

8. IlepeyeHb OCHOBHOI M JONMOJHUTEIbHOH Y4eOHOH JMTEepaTypbl, HEOOXOAUMON IS
OCBOCHMS JUCLMIIUHBI.

Ocnosnasn

1) Konmoropos,A.H. DiieMeHTbI TeOpuu GYHKIUH 1 QYHKIIMOHAILHOTO aHAJIN3A !
yaeOHuk 17151 By30B / A. H. Koamoropos, C. B. ®omun. - 6-¢ u3a., ucnp. - M. : Hayka.
I'n. pen. ¢puz.-mar. nmur., 1989. - 624 c. : w1 - ISBN 5-02-013993-9 : 1-50.

2) Jlroctepuuk JI.A. Kpatkuii kypc GyHKIIMOHAILHOTO aHaU3a : y4eO. mocooue /
JIrocrepuuk JILA., B. . Cobones. - U3n. 2-¢, crep. - CII6. [u ap.] : Jlans : U3m.
BbIcIIas mkoja, 1982. - 270,[1] c. - (Kimaccuueckast yueOHas qureparypa 1o
matematuke). - ISBN 978-5-8114-0976-1: 288-75.

Kupunnos A. A. TeopeMsl U 3a71aui PYHKIIMOHAJIBHOTO aHalu3a : [yueOHOe mocooue
st By3oB| / Kupwnos A.A., A. JI. I'Bummanu. - M. : Hayka, 1979. - 384 c. : uu. -
bubmuorp.: c. 369-372. - [Ipeam. ykas.: ¢. 373-377. - 1-10.

3) PamazanoB A.K. ®yHKIIMOHAIBHBIN aHAMN3 © yueO. mocobue st By30B. Y. 1 /
PamazanoB A.K., P. K. ParumxanoB ; MunoOpHayku Poccuu, Jlarect. roc. yH-T. -
Maxauxkaina : M3g-so AI'Y, 2013. - 318,[1] c. - 222-00.

4) Tpenorun B A. 3amaun u ynpakHeHHs 110 (YHKIIMOHAIBHOMY aHAIM3y: Yueo.
nocobue asa Bry30B / Tpenorun B.A.; b.M.Ilucapesckuii, T.C.Cobonesa. - U3n. 2-e,
ucIp. u jgoi. - M.: ®usmaraut, 2002. - 239 ¢. - ISBN 5-9221-0271-0 : 151-01.

5) Acramoa 1.B. ®yHKIIMOHAIBHBIN aHAIH3 [ DIEKTPOHHEIN pecypc]: yueOHoe
nocobue/ Acramona M.B.— DnekTpoH. TekcToBbIe nanHbie.— M.: EBpa3uiickuii

OTKPBITHIN HHCTUTYT, 2011.— 112 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/11120.html.— DBC «IPRbooks» (25.05.2018)

Honoanumenvnan

6) ®&nopor B.M. Kypc dyHkimonansHoro ananmsa : yaeounuk / ®énopos B. M. - CII0.
[v np.] : Jlawb, 2005. - 351 c. ; 20 cM. - (YuyeOHuKH a1 By30B. CrieruaibHas
auteparypa). - bubmmorp.: ¢. 351. - ISBN 5-8114-0589-8 : 187-66.

7) Pynun Y. OyHKIroHanbHbIH aHamu3 / Pynun, Yoirep ; nep. ¢ anri. B.S.JIuna; mox
pen. E.A.-T'opuna. - 2-¢ u3a., ucnp. u jgomn. - CII6. [u ap.] : Jlans, 2005. - 443 c. ; 23
cM. - (Yuebnuku a1 By3oB. CrienuaibpHas iureparypa). - bubmmorp.: c. 430-431. -
VYka3. uMmeH. u TepMuHOB: ¢. 435-440 . - ISBN 5-8114-0611-8 : 312-18.

8) Kanrtoporuu JI.B. ®ynkimonansHbiid aHam3 / KaaropoBuy, Jleonnn Butansepuy. - 2-
e u3l., mepepad. - M. : Hayka, 1977. - 741 c. : un. ; 22 cm. - Cnucok aut.: ¢.719-730. -
VYkas3. npeaM.: u o6o3Hauenuii: c. 731-741. - 3-20.

9) I'maswipuna I1.}0. @yHKIMOHAIBHBIN aHAMKM3. THIIOBBIE 33a4H [ DJICKTPOHHBIM
pecypc]: yue6Hoe nocodue/ I'nazpipuna I1.10., Jleitkanoa M.B., Kopkuna JI.D.—



DeKTpOH. TEeKCTOBbIe NaHHble.— ExarepunOypr: Ypanbckuil GpenepaibHblii
yausepcureT, ObC ACB, 2016.— 216 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/66213.html.— 9BC «IPRbooks» (25.05.2018)

9. Ilepevyenb pecypcoB HHGOPMALNMOHHO-TEJEKOMMYHUKANMOHHON ceTn «HTEepHETY,
HEeO0XOAMMBIX I OCBOCHHS IMCIUIINHBI.

Ne JIeKTPOHHBIH
Ha3Banue Conep:xanue
aapec
1. Math.ru www.math.ru CaiiT mocBAIMEH MaTeMaTHKe (M MaTeMaThkaM. JTOT CailT —
JUI LIKOJBHHUKOB, CTYNCHTOB, YUUTEJIeH W Uil BCEX, KTO
UWHTEpecyeTcs MaTeMaTHUKoi. Tex, KOro HMHTEepecyeT 30Ha
pOCTa COBPEMEHHON HAYKH MaTeMaTHKa.
2. Exponenta.ru www.exponenta.ru | Crygenram:
- 3allyCTUTh YCTAHOBJCHHBII y Bac maTemaTuueckuil mnake
BBIOPATh B CIIMCKE NMPHMEPOB, PELICHHBIX B CPelle 3TOr0 IaKel
MOJXOMSIIMN ¥ PELIUTh CBOIO 33/1a4y 110 aHAJIOTHH;
IIpenopaBatensm:
- HCIIOJIb30BAaTh MaTeMaTHYECKHUE MTAKEThI ISl TOAJCPIKKH
Kypca JIEKLIUH.
BceMm 3anHTepecOBaHHBIM 10JIb30BATEISAM:
1. — MOXHO O03HAaKOMHUTBCA C TPUMEPaMH NPHUMEHEHH:
MaTeMaTHYECKHUX MTaKETOB B 00pa30BaTEIbHOM IPOLIECCE.
2. — HaWTH JeMO-BepCHM TIOMYJISIPHBIX MaTeMaTHYeCKHU:
MaKETOB, AJIEKTPOHHBIE KHUTH M CBOOOAHO PacHpOCTPaHSIEMBbI
MIPOTPaMMBI.
3. MatemaTrka www.mathematics. | y4eOHbIil MaTepHan 1Mo pa3iUyYHBIM pas3jeliaM MaTeMaTHKH —
ru anreOpa, IIaHUMETPHS, CTepeoMeTpusi, GYHKIUH, rpaduKu 1
JpyTHe.
4. Poccuiickoe www.edu.ru (enepanbHbI 00pa30BaTeIbHBIN OPTAT: YUPEKICSHUS,
o0pa3oBaHue. nporpaMmsl, ctanaaptel, BY 351, Tecter EI'D.
5. | DriekTpoHHbIe http://elib.dgu.ru,
KaTaJlord http://edu.icc.dgu.r
Hayunoii u
oubmoreku [I'Y
6. | O6mepoccuiickuii www.mathnet.ru | TTopTas, peaoCTaBiIsIeT pa3IuIHbIe BO3MOXHOCTH B TIOMCKE
MaTeMaTHYECKHH nHpOpMaLUK 0 MaTeMaTHueckoi xu3Hu B Poccun [lopran
moptan (Math- COJICPIKUT pa3Jieiibl: )KypHAJIbI, BUICOTeKa, ONOIMOTEKA,
Net.Ru) TIePCOHANINH, OPTAHU3AINH, KOH(DEPECHITHH.

10. Meroauyeckue yka3aHus IJ1sl 00y4al0UIUXCH M0 OCBOCHHUIO M CUUIIIIMHBI.

VYyeOHasi mporpaMma Mo 3JieMeHTaM (DYHKIHOHAJIBHOTO aHaiM3a pachpeiesieHa Io
TeMaM M [0 yacaM Ha JIEKIUH, MPaKTUUYEeCKHe U J1abOpaTOpPHBIE 3aHATHUS; MPEILyCMOTPEHA
TaK)Ke CaMOCTOsiITeNbHas ydeOHas pabora crtyiaeHToB. [lo kaxioli Teme MpemnojaBaTellb
YKa3bIBAET CTyJEHTaM HEOOXOAUMYIO IUTeparypy (yueOHHKH, yueOHbIe TocoOus, COOpHUKU
3ajad W yNpakHEHWi), a TakKe COOTBETCTBYIOIIME TeMaM maparpadbl U HOMepa
yIpakHEHHUH U 3a/1a4.

CamocrositenbHas paboTa CTYACHTOB CKJIQIBIBAETCS M3 pabOThl HaJA JEKIHMSIMHU, C
y4yeOHHMKaMH, pELIeHUs PEKOMEHAYEMBIX 3aad, MOATOTOBKM K 3allUTe JIabopaTOpHBIX



paboT, a Takke U3 MOATOTOBKU K KOHTPOJIBHBIM paboTaM, KOJJIOKBUYMaM M Cl1a4ye 3a4€TOB U
JK3aMEHOB.

[Ipu pabote c nmekmusIMU W ydeOHWKAMH 0C000€ BHHMAaHHUE CIEIYET YICIHThH
W3YYCHUIO OCHOBHBIX IIOHATUM W ONPEACICHUM MO JaHHOMY pas3feny, a TaKkKe
OCOOEHHOCTSIM MPUMEHEHHBIX METOJIOB M TEXHOJOTHH JI0Ka3aTelbCcTBa TeopeM. Perienue
JOCTATOYHOTO KOJIMYECTBA 33/ad IO [JaHHOW TEME MOMOYKET TBOPYECKOMY OBJIAJECHUIO
METOJaMU JTOKAa3aTEIbCTBA MATEMATHUYECKUX YTBEPKIACHUN.

[Tocne wm3ydeHHs] KaxKJIOM TeMbl PEKOMEHAYETCS CaMOCTOSITEJIbHO BOCIPOU3BECTU
OCHOBHBIE OIpe/eeHus, (GOpMyIUPOBKM U JOKa3zaTelbCcTBa TeopeM. [lisi camornpoBepku
PEKOMEHIyeTCsl TaKKe HCIOJIb30BaTh KOHTPOJIbHBIE BOIPOCHI, MPUBOJAUMBIE B YUECOHMKAX
ITOCJIE KaXKIOM TEMBI.

OcHoOBHas 11€J1b TPAKTUYECKUX 3aHATUN — MOJATOTOBKA CTYJACHTOB K CAMOCTOSTEIIbHON
paboTe HaJl TEOPETUUECKUM MATEPUAJIOM U K PEIICHUIO 3a7a4 U YIIPaXKHECHU.

Ha nekiusix ocoOeHHO 00JbIIOE 3HAUEHUE UMEET peall3allysl CICIYIONX 3a/1a4:

1) rmyGokoe ocMbICTUBAHUE psifia TOHITUHN U TTOJOKEHHM, BBEICHHBIX
B TEOPETUYECKOM KYpCE;
2) pacKpbITHE NPUKIATHOTO 3HAUCHUSI TEOPETUUECKUX CBEIICHUIA;

3) Pa3BUTHUC TBOPYCCKOI'O IIOAXOJa K PCHIICHHUIO IIPAKTHYCCKUX H HCKOTOPBIX
TCOPCTUYICCKUX BOIIPOCOB;

4) 3aKpPCINICHUC  ITOJTYUYCHHBIX 3HAHMUU IIyTcM MHOI'OKPATHOI'O IMPAKTUICCKOI'O
HUCIIOJIB30BaHMUA,

5) mpuoOpeTeHne MPOYHBIX HABBIKOB TUIIOBBIX PACUETOB;

6) pacIMpeHue Kpyrozopa, mpuoOpeTeHNEe MOJIE3HBIX CBEJACHUHN, KACAIOIIUXCS TEXHUUCCKUX
JTAHHBIX PEATBHBIX O0BEKTOB U KOHKPETHBIX YCIIOBUMA MX IKCILTyaTaIlHH.

Hapsiny ¢ mepednciaeHHBIME BBIIIE OOpa30BaTEIbHBIMM IEISAMU, 3aHITHS TMPECICAYIOT U
BaKHBIE IIEJTM BOCIIUTATEILHOTO XapaKTepa, a HMEHHO:

a) BOCIIMTAHWE HACTOWYMUBOCTH B JTOCTHIKEHUU KOHEYHOM IETTH;

0) BOCIIUTAaHUE JUCHUIUIMHBI yMa, aKKYpPaTHOCTH, JOOPOCOBECTHOTO

OTHOIIIEHUS K padoTe;

B) BOCITUTAHNE KPUTUIECKOTO OTHOIIEHUS K CBOCH JeATEILHOCTH,

YMEHUS aHAJTM3UPOBAThH CBOIO PabOTy, UCKATh ONITUMAJIbHBIN MyTh PEIICHUs,

HaXOJIUTh CBOW OIIUOKH U YCTPAHSITH UX.

MeToauveckue peKOMEHIAlMU

JIJi MOATOTOBKM K MPAKTHUYECKUM 3aHITUAM HY)KHO M3YUUTh CIEIYIOIIHNE JTUTepaTypHbIC

HMCTOYHHKHU:

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

2 Jloctepuuk JI.A., CoboneB B.1. Kpamxkuii kypc ¢hyrkyuonanvroco ananuza. M.:
Briciras mikoma, 1982.

3 Tpenorun B A. 3agaun u ynpaxkHenust no (yHKIIMOHAILHOMY aHalnu3y: Y4eb. mocodue
s BTy30B / Tpenorun B.A.; b.M.IIucapesckuii, T.C.Cobonesa. - U3x. 2-e, ucrp. u A01.
- M.: ®usmataur, 2002. - 239 ¢. - ISBN

Pemmts 3anmad u ynpaxHeHuil u3 yueoHoro nocodbusi Tpenorun B A. 3agauu u

yhpaxxHeHHs Mo GyHKIIMOHATbHOMY aHanu3y: Yuel. mocodue ams BTy30B / Tpenorun B.A.;

b.M.ITucapesckuii, T.C.Cobonesa. - U3a. 2-e, ucnp. u gom. - M.: ®usmartiut, 2002. - 239 c.

JUIsi IpOBEPKM OCTATOYHBIX 3HAHHWI MCIOIb30BAaTh TECThl W BOIPOCAMH ISl CAMOIPOBEPKH.



IHoaroroBka K 3auery

J71s1 TOATOTOBKH K 3a4€Ty: MOBTOPUTH JICKIIMOHHBIN MaTepua, IpOaHAIU3UPOBATH CIIUCOK
PEKOMEHIOBAHHOW JIUTEPATYPhl, PEIIUTh CAMOCTOSATEIHHO 3a/1a41 U IPUMEPHI U3 YIeOHOTO
nocobusi: TpeHorun B A. 3ajgauu u ynpaxxueHus 1o GpyHKIMOHATLHOMY aHAIU3y: YueO.
noco6ue ans Bry30B / Tpenorun B.A.; b.M.IIucapesckuii, T.C.Coboinesa. - U3a. 2-e, ucrp.
u go1. - M.: ®dusmaraut, 2002. - 239 c.

11. Ilepeyenb nHGOPMANUMOHHBIX TEXHOJIOT U, MCNIOJIb3yeMbIX IIPH OCYLIECTBJIEHUM
o0pa3oBaTeIbHOI0 MpoLecca Mo AUCHUILINHE, BKJIOYasi epedyeHb NPOrpaMMHOI0
o0ecnieyeHnusi 1 ”HPOPMAIHOHHBIX CIIPABOYHBIX CHCTEM.

[Ipu ocymecTBieHHH 00pa30BaTEIBLHOTO MpOIlecca IO JJIEMEHTaM (DYHKIIMOHATHLHOTO
aHaIM3a PEKOMEHAYIOTCS KOMIIBIOTEPHBIC TEXHOJOTHH, OCHOBAaHHBIE Ha OIEPAIlMOHHBIX
cucremax Windows, Ubuntu, Linux, npuknagaeie nporpammbl Mathcad, Matlab,
Mathematica, a Taxxke caldTel 00pa30BaTENBbHBIX YUPSKACHUH U  KYPHAJOB,
HH()OPMAITMOHHO-CITPABOYHBIC CUCTEMBI, dJICKTPOHHBIC YICOHUKH.

IIpu mpoBeneHUN 3aHATUM PEKOMEHIYETCS MCIIOIh30BaTh KOMIIBIOTEPHI, MYJIbTUMEIUINHBIC
MIPOCKTOPBI, HHTEPAKTUBHBIC SKPAHBI.

12. Onucanue MaTepuaJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAMMOM ISl OCYLECTBJICHMS
00pa30BaTeJbHOI0 NMPoLecca Mo AUCHHUIINHE.,

VYHuBepcuter o0aagaeT 10CTaTOYHOM 0a30i ayAUTOPUH AJid IPOBEACHHS BCEX BUIOB
3aHSTUN, IPEYCMOTPEHHBIX 00pa30BaTEILHON MPOTPAMMON TUCIIUIUIMHBI MAaTEMAaTUUECKUN
ananu3. Kpome Toro, Ha dakynbrere 4 KOMIOBIOTEPHBIX KJlacca U 4 y4yeOHBIX Kjacca,
OCHAILIEHHBIX KOMIBIOTEPAMU C COOTBETCTBYIOIIUM MMPOrPAMMHBIM 00€CTIEUEHUEM U
MYJIbTUMEANA-TIPOEKTOPAMH.

B yHuBepcurere nmeercs He0OOXOUMBIA KOMIUIEKT JIMLIEH3MOHHOTO TPOrPaMMHOTO
o0ecrnedeHus.



