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Penensenrsr:

[Tanmommuukosa TaTesgHa JIeoHnIOBHA.

JIOKTOp TeJarorH4ecKuX HayK, KaHAUAAT (PU3NKO-MaTeMaTUYECKUX HayK,
npodeccop. [loueTHpIH pabOTHUK BBICIIIETO IIPO(PECCHOHATLHOIO 00pa30BaHMS
P®. JTupexrop unctutyra hyngamentaibHbeix Hayk (MDOH) ®I'6OY BO
«KyoI'TY».

Mapxkos Buraimuin Hukonaesuy.

JoxTop Texnuueckux Hayk. [Ipodeccop kadeapb nHGOPMAIIMOHHBIX CUCTEM U
POrpaMMHUPOBAHMS HHCTUTYTa KOMITBIOTEPHBIX CUCTEM M HHPOPMALIMOHHOM
oe3onacHoctu (MKCullb) ®I'bOY BO «KyOoI'TY».



1 He.]'ll/l 1 3aJa491 U3YYCHUA TUCHUITIMHBI .

1.1 lesn u3yyeHusi AUCHUNINHBI.

Henpto npenogaBaHus U U3y4eHUs TUCHUTITUHBI « DYHKIIMOHATBHBIN aHATIN3Y SBIISETCS
OBJIaJICHUE CTYIEHTaMU METOJaMH (PYHKIIMOHATBHOT'O aHAJIN3a HETIOCPEICTBEHHO
MPUMBIKAIOIIMMU K 33JlauaM MPHUKIaIHON MaTeMaTHKU, KOTOpbIe HEOOXOAUMBI C OJHONU CTOPOHBI
IUTst pOpMHUPOBAHUS HABBIKOB PabOThI ¢ a0CTPaKTHBIMUA MaTeMaTHUYECKUMHU MTOHATHIMHU, a C
JIPYTOM CTOPOHBI JIJIsl BOCIIPUSTHS C OOIIETEOPETHUECKUX TO3UIIMNA UEH U METOJIOB CMEKHBIX
JTUCIUIUINH, TTOJIOTOBKY BBIMTYCKHUKA KaK M K HAYYHO-UCCIIEIOBATEIbCKOM AEATEeIbHOCTH, TaK U
K MIPOU3BOJICTBEHHO TEXHOJIOTHYECKON JAEITEILHOCTH B 00IaCTH PEIICHUS TPUKIIAIHBIX 3a7a4.

1.2 3agauu AUCHUILIMHEL.

3anayeil u3ydeHus IUCUUIUIMHBI “DYyHKIIMOHAIBHBIM aHAINU3 SIBIISIETCS pa3BUTHE
CHOCOOHOCTEH CTy/JeHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYEeCKHI anmnapar Mpy PEeIIeHUHN 3a/1a4, BOZHUKAIOIUX HA MPAKTUKE U B HAY4YHO-
UCCJIE0BATEIbCKOMN NEATEIbHOCTH.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

Kypc «DyHKIMOHANBHBIM aHATH3)» OTHOCUTCS K JUCIUILTUHAM 110 BEIOOPY BapUaTUBHOM
yactu broka 1. JIns ocBoeHus Kypca cTyJeHTaMd HeoOX0IMMO HaJu4Ke y CTY/IeHTOB 3HAHUH U
YMEHHM NMPUOOPETEHHBIX B pe3yabTaTe M3YUYEHUSI UMU 0a30BBIX KYpPCOB MaT€MaTHYE€CKOIO
aHayM3a, aaredpbl U aHaTUTHYECKON reoMeTpuu, nuddepeHanbHbIX ypaBHEHUH. 3HAHUS,
MOJTy4YEHHBIE TIPH U3YYEHHUH TJAHHOTO Kypca , HaXOST MPUMEHEHHE MPU U3yYeHUH «Y paBHEHHM
MaTeMaTuueckoi pusnkuy», «AuddepeHunanbHbix ypaBHeHHI», «Teopun BeposTHOCTER»,
«UHCIeHHBIX METOJIOBY, PsAJla AUCUHUILINH crieuanu3aniui. MeTosl (pyHKIHOHAIBHOTO aHan3a
HAXOJAT CBOE MPUIIOKEHUE B PA3TUYHBIX chepax COBPEMEHHOW MPHUKIATHON MaTeMaTHKH,
HaIlpuMep NpU CO3/IaHUN COBPEMEHHBIX CUCTEM YIIPABJICHUS, a TAKXKE B HAYYHO-
HCCIIeIOBATENBCKOM paboTe.

1.4 IlepedyeHp IUIAaHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] MO JMCHHILIHHE,
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH NPOrPaMMBblI.

N3yuenune nanHoM yd4eOHOM TUCHIUILTUHBI HAMPABIEHO HAa (OPMHUPOBAHUE Yy O0yUAIOIINXCS

KOMIIETEHITU I
No HNunpexc Conepxxanue B pe3ynbrare n3yueHus: yaeOHON AUCIUTIITMHBI
n r_I KOMITET | KOMITETCHIINH (MK e€ 00yyJaronmecs J0JKHBI
" | eHuum YacTH) 3HATh YMeTh BJIaJleTh
1. CnocoOHOCTBIO OcHOBHEBIC JIOKa3bIBaTh METOAaMH
[1K-2 IMOHUMATh, MMOHATHS, YTBEPKJICHUS, GyHKIIMOHATBH
COBEpPUIECHCTBOBATh U | TEOPEMBI crerupuIHbIE oro aHaIm3a
MIPUMEHSATH METO/IbI, IS IS
COBPEMEHHBIH ITOPUTMBI U | (YHKIIMOHATHHOT | UCCIIETOBAHUS
MaTeMaTHYCCKUU CpeacTBa 0 aHau3a, | pa3JIM4YHbIX
anmnapar (GyHKIIMOHAT | MPUMEHSTh MPUKIATHBIX
BHOTO METOJIBI 3ajad.
aHajgu3a (GYHKITMOHATTLHOT
0 asajmm3a Id




e WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
LI KOMIIET | KOMIIETCHIIMH (Uiu e€ 00yJaromuecs: JOIKHbI
SHIUHN 4acTH) 3HATH yMeTh BJIA/IETh
peeHus
MaTeMaTHYeCKHUX
3aja4

2. CTpyKTYpAa M cojiepKaHue AU CHUILINHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUILJIMHBI 10 BUAAM PadoT.

OOmast Tpyao€MKOCTh JAHUCHUIUIMHBI cocTaBisier & 3aud.eq. (288 wacoB), wux
pacipeneneHye Mo BujaaM padoT NpeICTaBIeHO B TaOJIUIIE

TpynoeMKoCTh, 4acoB
Bun pabotsl

5 cemectp 6 cemectp Bcero
KonrakTHasi paGora (Bcero), B TOM 4mcJie: 74,3 68,3 142.,6
AynurTopHas padora: 70 64 134
B Tom umncJre:
Jlexumn (J1) 34 32 66
JlaGopaTtopHsie padoTs (JIP) 36 32 68
HNnas koHTakTHast padora
KonTpomupyemas camocrositenbHas pabota (KCP) 4 4 8
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3 0,6
Camonoaroroska (CPC) 25 31 56
IMoaroroBka u crava 3xk3amMeHa (KOHTPOJIb) 447 447 89,4
OO0masi Tpy10eMKOCTh 144 144 288
Bux uTOroBOro KOHTPOJIs IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa AUCHUILIMHBI:

Pacnpenenenne BuoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

Pa3znensl aucuumnmuHbl, n3ydaemsie B 5 (Tadm.2) u 6 (Tabn. 3) cemectpax



Tabnuna 2. Pa3znensl IMCIUTUIMHEI, U3y9aeMbIE B 5 ceMecTpe.

KomnuectBo yacos

AynautopHast
pabota
Ne HaumeHnoBanue pasaciion Bcero CPC 33
Bcero| JI P
1 2 3 4 5 6 7 8
1. |Tpuronomerpuyeckue psasl Dypbe 30 14 6 8 6 10
2. |Murerpain Jlebera 37 20 8 12 6 11
3. |lIpocrpancTsa Jlebera 29 12 6 6 6 11
4 JIuneiiHble HOPMUPOBAHHBIE IPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pasznenam JUCITUTIIMHBI 139,7| 74 34 36 25 447
ITpomesxxyrounas arrecranus (MKP) 0,3
KoHnTtpoib camocTositenbHOM padoThl (KCP) 4
Hroro 144 | 74 34 36 25 | 44,7
Tabmuna 3. Pa3nenbl TUCIUTUIMHEI, U3y9aeMbIe B 6 cemecTpe.
KonugectBo yacos
AynautopHast
pabota
No HaumeHnoBanue pa3aenos Beero CPC 33
Bceero| JI P
1 2 3 4 5 6 7 8
1 |EBKJINIOBBI MPOCTPAHCTBA 29 12 6 6 8 9
2 |Jluneiinbie GyHKIIMOHAIIBI 29 10 6 4 9 10
3 |JluHeliHbIe OnEpaTOPHI 38 22 10 12 12 14
4 [TpunoxeHus TMHEWHBIX ONEPaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenaM qUCIUTIIMHBI 139,7| 64 32 32 31 44,7
[Tpomexyrounas arrectanus (MKP) 0,3
KonTpons camocrositensHoi pabotsl (KCP) | 4
Htoro 144 | 64 32 32 31 447

[Tpumeuanue: JI — nexuuu, JIP — naGopatopusie 3anstus, CPC — camoctosTenbHas paborta
crynenta, KCP — koHTponmpyemasi paboTta cryieHTa, D3- MOATOTOBKA K clade 3adera u

OK3aMcCHa.

2.3 Coaepxxanue pa3aeioB AMCHUIIHHBI:
2.3.1 3aHsATHS JEKIMOHHOI0 THIIA.

Paznensr qucnuinHeL, n3ydaemele B 5 (Tabn.4) u 6 (Tabm. 5) cemecTpax




Tabmuma 4. Pasaens! AUCHUILIMHEL, U3ydaeMble B 5 cemectpe.

HOPMUPOBAaHHBIE NTpocTpaHcTBa. OnpeneneHue.
[Tpumepsl. [Ipenen nocnenoBarensuoctu B JIHII.
CaotlicTBa nipenenoB. 3agaund. OTKPBITHIE U 3aMKHYThIE
npoctpanctsa B L. [Ipenenshas Touka. Teopema.
OKBHBaJICHTHbIE HOpMBI. Teopema 00 HKBUBAJIEHTHBIX

®dopma
Ne Hanwvenonarme Copepxanue pazzena TEKYLIETro
pasnena KOHTPOJIS
1 2 3 4

1. |Tpuronomerpuue |[leprognyeckue BenuuuHbl. ['TapMOHMUECKHUI aHAIIN3. Ompoc no
CKHE P [Tonstue psaaa. Koadpunuentsr @ypne.MuTerpan pe3yJibTaTaM
Dypse Hupuxne.Jlemma Pumana. Cneacteue u3 He€. [IpuHuun |MHAMBUYaTIbHO

nokanu3uuu. [Tpusnaku Junu u Jlunmuima cXoquMocTd | T0 3a4aHUs
psana @ypwe B Touke. Paznoxkenue B psag Oypbe 1ist
MIPOU3BOJIBHOTO MPOMEXYTKA. PaznoxeHue B psij
®ypwe Henepuoaudeckon GyHkIuu. Paznoxenue B psaj
@ypbe TONBKO 110 CUHYCaM U TOJIBKO 110 KOCUHYCaM.
PaBHOMepHas cxoaumocTs psga Oypee.
1 2 3 4

2. |Huterpan Jlebera|Heob6xoaumMocTh 0000IIEHUS TOHATHS HHTETpala Ompoc o
Pumana..Muoxectsa Touek. [lonstue mepol. CBOUCTBA |pesynbTaTam
Mepbl. MHOXKECTBO Mepbl HOJIb. Ompenenenus, VHIMBUTyaJIbHO
npumepsl. U3mepumeie pyaknun. Teopema 00 IO 3aIaHHS
SKBUBAJICHTHBIX ONpPEAENCHUSIX U3MEPUMON (PYHKIIUU.
CBolicTBa U3MEPUMBIX (PYHKIIMM.
WnTerpain Jlebera oT orpaHn4eHHON U3MEPUMOM
¢byHKIMH, TOHATHE. Teopema O CyIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uHTerpasiom Pumana
.HNurerpan Jlebera no npou3BoJIbHOMY U3MEPUMOMY
MHOXkecTBY. CBoiicTBa nnTerpaina Jlebera .Murerpan
Jlebera oT HEOrpaHUYEHHON (YHKIUH.

3. |lpocrpanctBa  |Ilonsitue Ly[a, b]. Teopema o Broxenuu npoctpancts. | 1. Ompoc no

Jlebera Jluneiinocts npoctpancTs Ly [a, b]. Hepasenctso pe3ynbTaTtam
I'énbnepa. HepaBenctso Munkosckoro. Hopma B WHJIABUYaAJIBHO
Ly[a, b]. Ilpoctpanctso L, [a, b]. CBolicTBa GyHKIMA | TO 3aIaHHS
L,[a, b]. CxomumocTs B L, [a, b]. Teopemsl o
e;IEIH,CTLeHHOi[TI/I npenenafg) I'-Iel]'IpepBII;HOCTI/I HOPMBI, 2. Kooxiym
(GyHIaMEHTATLHOCTH B CXOAUMOCTH B Lo [a, b].
Teopema o npubmmkennu GpyHkuuit u3 Ly [a, b].

4. |Jluneiinble JIuneiinsie npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HopmupoBaHHbe |M3omopdusm.. JIuneitHas 3aBucumoctb. basuc. pe3yabTaTam
npocrpancTBa.  [PazmepHocTs. dakTop-npoctpancTBo. Teopema o VHIBHIYaIbHO

pasMepHOCTH (hakTOp-IpocTpancTBa. JInHeiHbIe ro 3a7aHus




HOpMax B KOHEUHOMEPHOM IPOCTpaHCTBE. PaccTosiHne
OT TOYKH 110 noanpocrpancTsa. Jlemma Pucca o mouru
nepneHauKyspe. @yHIaMeHTAIbHOCTD B INHEHHOM
HOPMUPOBaHHOM npocTpaHcTBe. [lonsTus. CpoiicTBa
banaxossie mpoctpancTia. [loustus. [Ipumepsr.
[Ipumep HENOJIHOTO HOPMHUPOBAHHOT'O ITPOCTPAHCTBA.
Psiibl B HOpMHPOBAaHHBIX IPOCTPAHCTBAX: CXOAUMOCTb,
kputepuii Komm, abcontotHas cxonumocts. [IpuHimn
BJIOKEHHBIX 1apoB. Teopema bapa.KomnakTHbie
MHO’KECTBAa B HOpPMUPOBAHHBIX IIPOCTPAHCTBAX,
OTPAaHUYEHHOCTh U 3aMKHYTOCTh KOMITAKTHOTO
MHoOecTBa. [IpenxomnakTHeie MHOKeCTBA. CBA3b C
KOMITAKTHBIMH MHOKE€CTBAMH.

Kpurepunii Xaycnopda npeaxoMnakTHOCTH MHOXKECTBA
B HOPMHUPOBAHHBIX IPOCTpaHCTBax. KOMIIAKTHOCTD 1
KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH
JIOKaJIbHO-KOMIIAKTHOI'O ITPOCTpaHcTBA. Teopema
Apuena. baHaxoBble IPOCTpaHCTBA CO CUETHBIM
6asucom. [Tonsitue. [lpumepsr.

Omnpenenenue U NpUuMepsbl cenapadebHbBIX
HOPMHUPOBAHHBIX IPOCTPAHCTB.

Tabmuna 5. Pa3nenbl TMCIUTUIMHEI, U3y9aeMbIe B 6 cemecTpe.

No HaunmenoBanue Conepranue pasjiena dopma TEeKyIIEero
pazznena KOHTPOJIS
1 2 3 4
5 EBKJINI0BBI Onpenenenue ruab0epTOBa MPOCTPAHCTBA. Omnpoc no
MPOCTPAHCTBA [Tpumepsl. OpTOrOHATBHOCTH B THIILOEPTOBOM pe3yabTaTam
npoctpancTBe. Teopema 06 01HO3HAYHOM MHIMBHIYaJIbHOTO
MIPEJICTaBICHUN BEKTOPA B BUJI€ CYMMBI €T0 3a1aHAS
IIPOEKIIMH HAa OPTOrOHAJIbHBIE TIOIIPOCTPAHCTBA.
Jlemma 06 OpTOroHaNbHBIX MOANPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B IMJIBOEPTOBBIX
npoctpancTBax. CyliecTBoBaHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-
npoctpaHcTie. Psanbl @ypee B H-npocTtpanctse.
OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa
@ypre. IlomHOTA M 3aMKHYTOCTH
OPTOHOPMHUPOBAaHHOW cucTemsl B H-ipocTpaHcTBe.
Teopema Pucca-®Oumepa B H-npoctpancTtse.
N3omopdusm H-npoctpaHcTs.
1 2 3 4
6 JIuneitHble Jluneitusie pynkuuonans! B JIHIT . Onpenenenne.  |Onpoc no
(byHKIIMOHAITBI Teopema 0 KOpa3MEpPHOCTH sApa TMHEHHOTO pe3yabpTaTam
¢yuknuonana. Teopema Xana-banaxa B IMHEHHOM  |MHJIUBUIYalbHOTO
npocTpaHcTBe. JIMHENHBIE HEPEPBhIBHBIE 3a7aHus




¢ynkunonans! B JIHII. HenpepsiBHOCTS 1
OrpaHUYEHHOCTH JIMHeHHoro (yHkiuronana B JIHIL.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o monxore L*. Cnabas
cxoaumocts B JIHIIL. Teopema Pucca o
IIPEICTaBICHUH JTUHEWHOTIO HEIPEPBIBHOTO
¢ynkunonana B H-mpocrpancrse.

ITnHenHbIe
DIIepaToOpPhI

JInHelHbII onepaTop B IMHEWHOM IIPOCTPAHCTBE.
ITonsTue, npumepsl. JINHEWHBIN HENIPEPBIBHBIN
oneparop B JIHII. HenpepriBHOCTS 1
OrpaHU4eHHOCTh. HOpMa TMHEMHOro OrpaHuYeHHOTO
onepaTtopa. CBoiicTBa, mpuMepsl. PaBHOMepHas
CXOAMMOCTb JJMHEUHBIX onepaTopoB. TeopeMsl 0
PaBHOMEPHOU CXOJUMOCTHU B €IMHUYHOM KpyTe.
Cnencrsue. ITonnora npocrpanctea L(L, Lq).
CunbHast cxogumocts B L(L, Ly).Ilpumepsr.
[Ipunuun paBHomepHoii]l orpannyenHoctu. Teopema
banaxa-Illreiinraysza. O6patHblIil oneparop.
Onpenenenue. Teopema 0 TMHEHHOCTH orlepaTopa
A7, Jlocratounoe YCIIOBUE OIPaHUYECHHON
00paTHUMOCTH JINHEHHOTr0 oneparopa. Teopema o
cymectBosanuu oneparopa (I + A)~1. Teopema 06
OTpaHHYEHHON 0OPAaTUMOCTH OlepaTopa, OJIM3KOro K
orpaHuueHHO obpaTumMomMy. PerymsphHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA TMHEWHOT O
onepartopa. CnexrpanbHblil paauyc. [lonstue
COIPSKEHHOT 0 orneparopa. Teopema o ero
npenacrasieHny B H-npoctpanctee. Teopema o
JMHEHHOCTH U HETIPEPHIBHOCTHU COTPSIKEHHOTO
onepaTopa. CaMoCONps’KEHHbIE ONIEPATOPHI.
CaoiicTBa. Onpezenenue 1 NpocTenie cBONCTBa
KOMITAKTHBIX ONEpaTopoB. Teopema o CTpyKType
KOMITIaKTHOT'O OIIEPATOPA.

1. Onpoc no
pe3yabTatam
VHAUBULYAIBHOT
0 3aJIaHHs

2. KomokBuym

8

[Iprtoxenus
MUHENHBIX
DIIEpaTOpPOB

IlepBas Teopema @penronsma. Bropas Teopema
@penronsma. Tperss TeopeMa Openrosnbma.
Pemenne naTerpaneHbix ypaBHenni @pearonsma 2-
IO poJa ¢ BBIPOKIAEHHBIM sApoM. Mccnenosanue
HMHTETpaJbHbIX ypaBHEHUN DpenronbMa ¢ MOMOIIBIO
anpTepHaTuBbl Opearonpma. Pe301bBEHTHBIN METO/
pELIeHUS] HHTErPaJIbHbIX ypaBHEHUN. MeTox
CKUMarImux orodopaxenuii. [IpousBogusie Opere
u I'aro.

Ompoc no
pe3ynbTaTtam
WHUBUIYAIBHOTO
3aJaHHS

2.3.2 CeMuHapcKue 3aHATHS

CeMuHapckue 3aHATUS HE IPETYCMOTPEHBI.




2.3.3 JlabopaTopHbIe 3aHSITHS.

Tabmuma 6. Pasaens! AUCHUILIINHEL, H3ydaeMble B 5 cemectpe.

HaumenoBanue
dopma TEKYIIEro
Ne | paznena/momyn HaumenoBanue 1abopatopHbix padboT
KOHTPOJIS
A
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psiabl @ypbe Ha ( -w,m) | 1. BeimomHenue
YECKUE Psi/Ibl IPAKTUYECKUX
Dypse Tema 2. Tpuronomerpuueckoe psiapl Pypoe Ha (-1,1) AL
Tema 3. Paznoxenus B psag @ypbe TOJIBKO IO CHHYCaM | ) Ormpoc 1o
WJIH TOJIBKO 110 KOCHHYCaM pesysbTaTaM
IIPAKTUYECKUX
Tema 4. OcobernocT k03 urmeHToB psna Dypbe. p .
3a1aHui
JuddepenurpoBanue 1 HHTETPUPOBAHHUE PSIOB
Dypee
2 | UnTerpan Tema 1. Mepa Jle6era. 1. Bemmonnenue
JleGera IIPAKTUYECKUX
Tema 2. MHoxecTBa Mepsl () 3a1aHHiA
Tema 3. I3mepuMble MHOXKECTBa 2. Ompoc 1o
e3ynbTaTam
Tema 4. VI3smepumble GyHKIUU pe3y
MIPAKTUYECKUX
Tema 5. Unterpan JleGera ot orpaHMueHHbIX QyHKIMIA | 3aAaHUI
Tema 6. Uuterpan JleGera oT HeorpaHMUEHHbBIX
byHKIMI
3 | IIpoctpanctBa | Tema 1 OCHOBHBIEC CBOWCTBA MPOCTPAHCTB LP 1. Beimonnenue
JleGera NPaKTUYECKUX
Tema 2. CX0aQuMOCTh B IpoCcTpaHCTBax Lp 3aaHmi
Tema 3. I110OTHOCTE MHOXECTB B IIpOCTpaHcTBax Lp 2. Ompoc 1o
pe3ynbpTaTam
MPAKTUYECKUX
3aJaHuN
4 | JIluneiinoie Tema 1. MeTpuka B IMHEHHBIX TPOCTPAHCTBAX. 1. Bemmonxenue
HOPMUPOBAaHH MPaKTUYECKUX
Ble Tema 2. Hopma B TUHENHBIX IPOCTPaHCTBAX. 3a1aHHIA
IIPOCTPAaHCTBA

Tema 3. CXOOUMOCTB B IMHENHBIX HOPMUPOBAHHBIX

2. Ompoc 1o




IIPOCTPAHCTBAX. pe3yibraTam
IIPAKTUYECKHUX
Tema 4 3aMKHYTOCTb, OTPAaHUYEHHOCTh, OTKPBITOCTH , 3a1aHHi
KOMITAKTHOCTh B HOPMHUPOBAHHBIX MPOCTPAHCTBAX
Tewma 5. [IpenxkommakTHOCTh B C[a,B]
Tabnuna 6. Paznensl AUCIUIIINHEIL, U3y4aeMble B 6 ceMecTpe.
®dopma
HaunmenoBanue
Ne HaumenoBanue 1abopatopHbIX padoT TEKYIIETO
paznena/Momyis
KOHTPOJISI
1 2 3 4
5 | EBKIMIOBEL Tema 1. EBkamaoBsl mnpocTpaHcTBa , oOmue | 1.BeimonHnenue
MIPOCTPAHCTBA CBOMCTBA MPaKTUYECKHUX
3a1aHu I
Tema 2. IlpoexkTupoBaHMe Ha TNOANPOCTPAHCTBO
€BKJIMJI0BA [TPOCTPAHCTBA 2. Onpoc 1o
e3ynbTaTam
Tema 3. Oproronanuzauus B T'HJIBOEPTOBOM pesy
PAKTUYECKUX
IIPOCTPAHCTBE. .
3a1aHUI
6 |Jluneitnbie Tema 1. Orpanndennsle (yHkiuonansl. Hopma | 1.Beinonnenune
GyHKIMOHAIBI (yHkunonana B npocrpancTsax ly, [, . MPAKTUYECKUX
. 3a7aHui
Tema 2. Hopma  nuneitHoro ¢QyHkmuonana B
L, (a,b), C[a, b]. 2. Ompoc o
pe3yapTaTtam
MPAKTUYECKUX
3aJlaHUN
1 2 3 4
7 |JIuneiinble Tewma 1. JIuneitnble onepaTopsl 1.Bemonnenue
ONepaTopsl MPaKTUYECKUX
Tema 2.  Orpanuuennsle ormneparopsl. Hopwma .
3alaHui
oreparopa.
2. Onpoc no
Tema3. Hopma orpaHudeHHOT0 onepaTopa
pe3ysibTaTam
Tema4.O06paTHbIi oreparop. Cnextp, | MPAaKTHYECKUX
pE30JIbBEHTA OIepaTopa 3a/laHui

Tewma 5. ConpsikeHHBIE OIIepaToOpPbI

Tema 6. BrionHe HenpepbIBHBIE ONIEPATOPHI




[Tpunoxenus Tema

TEOpHUU ONEepaTopoB | dpenrojibMa C BHIPOKICHHBIM SIIPOM. MPAKTUIECKUX

Tema 2. HccnenoBaHue UHTErPAIbHBIX YPaBHEHUH
OpenronbmMa ¢ HCMONb30BAHHEM albTepHATHBHI | 2. Ompoc no

®penroyiibma pe3ylbraTamMm
. MPAKTHYECKHUX
Tema 3. PellileHre MHTETpaibHBIX YpaBHEHUU MpHU N
3a/laHui

TTOMOIIIH PE30JIbBEHTHI
Tema 4. MeToa C:)KUMAROIIMX OTOOpaKeHU I

Tewma 5. IIpoussogusie @pente u ['aTo

1. PemeHune wuHTerpanbHbIX YypaBHeHMH | 1.Beinonnenue

3aJaHuN

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
paboter (KP), pacuerno-rpaduueckoro 3amanus (PI'3), mamucanme pecdepara (P), acce (D),

kosutokBuyM (K), rectupoBanue (T) — HE peyCMOTpPEHBI.

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX padoT (MPOEKTOB)

Kypcossie pabotsl (KP) — He mpexycMoTpeHsbI

2.4 TlepedyeHb y4eOHO-METOAMYECKOr0 o0ecneYeHHs VI CAMOCTOATEIbHON padoThl
o0yyarommxcs M0 JMCHHUIIHHE (MOYJII0)

[enbto caMocTosATENbHON pabOThI CTY/ACHTA SIBJIAETCS YIIyOJeHNe 3HAHUMN, MTOJTyYE€HHBIX

B pe3yibTare ayIuTOPHBIX

3aHATUNA. BplpabaThIBalOTCS HaBBIKM CaMOCTOSTENbHON padOTHI.

3aKperISoTCs ONbIT U 3HAHMSI ITOJIyYE€HHBIE BO BpeMs JIaAOOPaTOPHBIX 3aHATHI.

[TepedyeHsb yueOHO-METOIUYECKOTO 00€CTICUeHUS TUCIUTIITUHEI 10

No Hanvenosanue BBITIOJTHEHUIO CAMOCTOSITEIBHON PabOThHI
paznena
1 2 3

1./Tpuronomerpuueckue
psanel Oypbe

1. rocrepuuk, JI.A. Kpatkuii Kypc (yHKIMOHAILHOTO aHAIN3a
[DnexTponnsIii pecypc] : yuednoe nocodue / JI.A. Jlrocrepauk, B.U.
CoboneB. — DnekTpoH. nan. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexum nocryma: https://e.lanbook.com/book/245.

2. BrnacoBa, E.A. DneMeHTH! (GyHKIIMOHATIBHOTO aHAIN3a
[DnexTponHbIi pecypc] : yaedbnoe nmocodue / E.A. Bnacosa, N.K.
MapueBckuii. — DnekTpoH. naH. — Cankrt-IletepOypr : Jlans,
2015. — 400 c. — Pexum gocryma:
https://e.lanbook.com/book/67481.



https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481

3. ®unmumonenkoa, H.B. CoopHuk 3ama4 mo
(GyHKIMOHATBLHOMY aHANU3y [ DIEeKTPOHHBIN pecypc] :
yaeOHnoe nocodue / H.B. ®unumoneHkoBa. — DJIEKTPOH.
naH. — Cankr-IlerepOypr : Jlanp, 2015. — 240 ¢. —
Pexxum noctymna: https://e.lanbook.com/book/65041.

WuTterpan Jlebera

1. JTrocrepuuk, JI.A. Kpatkuii Kype QpyHKIMOHATLHOTO aHAIIM3a
[DnexrponHnsrit pecype] : yuebnoe nocodue / JI.A. Jlrocrepuuk, B.U.
Cob6oneB. — DnektpoH. naH. — Cankr-IletepOypr : Jlanb, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

2. Brnacosa, E.A. DneMeHThI QYHKIIMOHAILHOTO aHATN3a
[DnexTpoHHbIi pecypc] : yaeOHoe nocobue / E.A. Bnacosa, N.K.
MapueBckuii. — DnektpoH. nan. — Cankr-IletepOypr : Jlans,
2015. — 400 c. — Pexum poctyma:
https://e.lanbook.com/book/67481.

3.®dunmumonenkoa, H.B. CoopHuK 3a1a4 110
(GYHKIMOHATBHOMY aHaNU3y [ DIEeKTPOHHBIN pecypc] : yueOHoe
nocobue / H.B. ®unumonenkoBa. — DneKTpoH. naH. — CaHKT-

[etepOypr : Jlanb, 2015. — 240 c. — Pexum nocryma:
https://e.lanbook.com/book/65041

.IIpocTpancrBa
JleGera

1. Jrocrepuuk, JI.A. Kpatkuii Kypc ()yHKIMOHAIBLHOTO aHAIN3a
[DnexTponnbIi pecype] : yaednoe nmocodue / JI.A. Jlroctepauk, B.U.
Cob6oneB. — DnektpoH. nan. — Cankt-IletepOypr : Jlanb, 2009. — 272 c.
— Pexum goctyma: https://e.lanbook.com/book/245.

2. BnacoBa, E.A. DneMeHTH! (yHKIIMOHATIBHOTO aHAIN3a
[DnexTponHbIi pecypc] : yaeObHoe nocodue / E.A. Bnacosa, UK.
MapueBckuii. — DnekTpoH. naH. — Cankt-IletepOypr : Jlans,
2015. — 400 c. — Pexum jgocryma:
https://e.lanbook.com/book/67481.

3.OunmmmonenkoBa, H.B. CoopHuK 33124 110 QYHKIMOHATEHOMY
aHanu3y [ DNeKTpoHHBIN pecypc] : yuebHoe nmocodue / H.B.
OunnMoHeHKOBa. — DJeKTpoH. gaH. — Cankrt-IlerepOypr :
Jlansb, 2015. — 240 c¢. — Pexxum nocryna:
https://e.lanbook.com/book/65041

.|JIuHelHbIE
HOPMHUPOBAHHBIE
MIPOCTPaHCTBA

1. rocrepuuk, JI.A. KpaTkuii Kypc ()yHKIMOHAILHOTO aHAIN3a
[DnexTponHbIi pecype] : yueOHoe mocoodue / JI.A. Jlroctepuuk, B.U.
CoboneB. — DnekTpoH. nan. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexum nocryma: https://e.lanbook.com/book/245.

2. BrnacoBa, E.A. DneMeHTH! (GyHKIIMOHATIBHOTO aHAIN3a
[DnexTponHbIi pecypc] : yaedbnoe nmocodue / E.A. Bnacosa, N.K.
MapueBckuii. — DnekTpoH. naH. — Cankrt-IletepOypr : Jlans,
2015. — 400 c. — Pexum jgocryma:
https://e.lanbook.com/book/67481.

3. ®unmumonenkosa, H.B. CoopHuK 3a1a4 1o QyHKIIHOHATEHOMY
aHanu3y [ DneKTpoHHBIN pecypc] : yuebHoe mocodue / H.B.



https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481

OunuMoHeHKoBa. — DnekTpoH. naH. — Cankt-IletepOypr : Jlans,
2015. — 240 c. — Pexxum nocrymna: https://e.lanbook.com/book/65041

.|EBKINIOBBI
MIPOCTPAHCTBA

1. rocrepuuk, JI.A. Kpatkuii Kypc ()yHKIMOHAILHOTO aHAIN3A
[DnexTponnsIii pecype] : yaednoe nocodue / JI.A. Jlrocrepauk, B.U.
CobomneB. — DnexrpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

2. BmacoBa, E.A. DneMeHTHI GyHKIIMOHATBLHOTO aHAIN3a
[DnexTpoHHBI pecypc] : yueoHOoe ocodue / E.A. Brnacosa, UK.
MapueBckuii. — DnekTpoH. n1aH. — Cankr-IleTepOypr : Jlanp,
2015. — 400 c. — Pexum gocryma:
https://e.lanbook.com/book/67481.

3.@unumonenkoa, H.B. CoopHuk 3a71au no GpyHKIHMOHAIEHOMY
aHaM3y [DJeKTpoHHBIA pecypc] : ydeOHoe mocobme / H.B.
OmIMMOHEHKOBa. — DJIeKTpoH. JaH. — Cankr-IlerepOypr : Jlanb,
2015. — 240 c. — Pexxum goctyma: https://e.lanbook.com/book/65041

JInueinnie
byHKIIMOHABI

1. lrocrepuuk, JI.A. Kpatkuii Kypc QYHKIMOHAILHOTO aHAIN3a
[DnexTponHsIit pecypc] : yauedHnoe nocodue / JI.A. Jlrocrepauk, B.1.
Cob6oneB. — DnektpoH. nan. — Cankt-IletepOypr : Jlanb, 2009. — 272 c.
— Pexum goctyma: https://e.lanbook.com/book/245.

2. Brnacosa, E.A. DneMeHThI QyHKIIMOHAILHOTO aHATN3a
[DnexTpoHHBIH pecypc] : yuebHoe mocobue / E.A. Brnacosa, UK.
MapueBckuii. — OnektpoH. nad. — Cankr-IletepOypr : Jlanb,
2015. — 400 c. — Pexum pocryma:
https://e.lanbook.com/book/67481.

3.®unnmonenkoBa, H.B. CoopHuk 3amau mo GyHKIIMOHATBHOMY
aHanmu3y [DNeKTpoHHBIH pecypc] : yuebHoe mocobue / H.B.
OunrMoHeHKOBa. — DneKTpoH. naH. — Cankr-IlerepOypr : Jlanb,
2015. — 240 c. — Pexxum gocryma: https://e.lanbook.com/book/65041

.JTuneitHble onepaTopsl

1. rocrepuuk, JI.A. Kpatkuii Kypc ()yHKIMOHAILHOTO aHAIN3A
[DnexTponHbIi pecype] : yueoHoe nmocoodue / JI.A. Jlrocteprauk, B.U.
CoboneB. — DnekTpoH. faH. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexum goctyma: https://e.lanbook.com/book/245.

2. BnacoBa, E.A. DneMeHTH! (yHKIMOHAIBHOTO aHAIM3a
[DnexTponHbIi pecypc] : yaedbHoe nmocodue / E.A. Bnacosa, N.K.
MapueBckuii. — DnekTpoH. naH. — Cankrt-IletepOypr : Jlans,
2015. — 400 c. — Pexum jgocryma:
https://e.lanbook.com/book/67481.

3. OUIMMOHEHKOBA, H.B. CoopHHK 3a7a4 10
(YHKIIMOHATTEHOMY aHaIu3y [DIJIEKTPOHHBIN pecypc| : ydeOHoe
nocobue / H.B. ®unnmonenkoBa. — DneKTpoH. AaH. — CaHKT-
[lerepOypr : Jlanb, 2015. — 240 c. — Pexum pocryna:
https://e.lanbook.com/book/65041

[lpunoxenus reopun
DIIEPAaTOPOB

1. JTrocrepnuk, JI.A. KpaTkuii Kype (pyHKIHOHATEHOTO aHAIM3a
[DnexTponHbIi pecype] : yueOHoe mocodue / JI.A. Jlroctepuuk, B.U.
CoboneB. — DnekTpoH. gad. — Cankt-IletepOypr : Jlans, 2009. — 272 c.



https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041

— Pexum gocrtyna: https://e.lanbook.com/book/245.

2. Brnacosa, E.A. DneMeHThI QYHKIIMOHAILHOTO aHATN3a
[DnexTpoHHbIi pecypc] : yaeOHoe nocodue / E.A. Bnacosa, N.K.
MapueBckuii. — DnektpoH. nan. — Cankrt-IletepOypr : Jlans,
2015. — 400 c. — Pexum gocrymna:
https://e.lanbook.com/book/67481.

3. OUIMMOHEHKOBA, H.B. CoopHuK 3amay o
(YHKIIMOHATILHOMY aHaIu3y [DIJIeKTpOHHBIN pecypc] : ydeOHoe
nocobue / H.B. ®unumonenkoBa. — IeKkTpoH. gaH. — CaHKT-

[Terepoypr : Jlamp, 2015. — 240 c¢. — Pexum npocryma:
https://e.lanbook.com/book/65041

Y4eOHO-MeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaroImIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYEHHBIMU BO3MOXHOCTSIMU 3710poBbs (OB3) npenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37J0POBBS U BOCIIPUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUS:

—B MI€4aTHOU opMe yBEIMUEHHBIM IIPUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

J5ig U1 ¢ HapyIICHUSIMH CITyXa:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JIjig au1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoO (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETH3MPOBAaH B 3aBUCUMOCTH OT KOHTHHTEHTA
00ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C ToukM 3peHus NPUMEHSIEMBIX METOJOB MCIOJIB3YIOTCS KaK TpPaJULMOHHBIE
MH(OPMALIMOHHO-00BSICHUTENbHBIE JIEKIMM, TaK W HWHTEpAaKTHBHAasg Iojlaya MaTepuaja cC
MYJIbTUMEAMHHON cucTeMoil. KoMmbloTepHBIE TEXHOJIOTUU B JAHHOM cllyyae OOeCeyuBaroT
BO3MO>XHOCTh Pa3HOIUIAHOBOTO OTOOPA)KEHUS aJlTOPUTMOB U JIEMOHCTPAIMOHHOTO MaTepHaa.
Takoe couyeTaHue MO3BOJSET ONTHUMAJIBHO MCIIOJIB30BaTh OTBEIEHHOE BpPEMs M PaCKpbIBaTh
JIOTUKY U COJIep>KaHNUEe AUCIUILITUHBIL.

Jlexnuu mpencTaBisAOT COOOW cUCTeMaTHuecKue 0030pbl TeM (DYHKIIMOHAJIBHOTO
aHanuza. JlabopaTopHoe 3aHATHE TMO3BOJSET HAYYUTh CTYAEHTA NPUMEHSTH TEOPETUUYECKHE
3HaHUS NPU PELICHUU U UCCIIeJOBAHUU KOHKPETHBIX 3a/1a4. JlabopaTopHble 3aHATHS IPOBOASTCS
B TPaJUIMOHHBIX ayauTopusx. [logxon pazdopa KOHKPETHBIX CUTYallUMi IIUPOKO UCIOIb3YeTCs
KaK IpernojaBaTeleM, TaK MW CTYIACHTaMHM IIpM IPOBEICHUM AaHAIU3a pE3yJbTaTOB
CaMOCTOSITENIbHOM paboThl. DTO OO0YCIOBIEHO TEM, YTO B MpOIECCE HCCIENOBAaHUS YacTo
BCTPEUAIOTCS 3a/a4M, JJIsl KOTOPBIX €AWHBIX MOAXOAOB HE cylecTByeT. Kaxknas KOHKpeTHas
3aJjaya MpU CBOEM MCCIIEAOBAaHUM HMMEET MHOKECTBO IMOIXOAOB, a 3TO TpeOyer pazbopa u
OLICHKH 11€JI0OM COBOKYITHOCTH KOHKPETHBIX CUTYal1H.

Jlig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pOBbsSI IIPEIYCMOTpPEHA OpTaHU3alMs
KOHCYJIBTALIUM C UCIOJIb30BAHUEM DJIEKTPOHHOH IIOYTHI.


https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041

4. OneHO4YHBIE CPEACTBA AJsl TEKYILEr0 KOHTPOJIS YCIIeBAeMOCTH M MPOMeKYTOYHOI
aTTecTaluu.

4.1 ®doHx OLIEHOYHBIX CPEACTB IJI MPOBeAeHHUs TEKYIero KOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUH CTYACHTOB MPECTABIsAET COOOM:

— BBINOJHEHUE JOMAIIIHUX 33JIaHU;

— BBINIOJIHEHUE CAMOCTOSATEIbHOM PaboThI;

— MpoBe/IeHnEe KOHTPOJIbHBIX paboT.

OO0pa3zer 3a1aHuif U1 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
5-if cemecTp

1.Pasnoxuts B psag Oypee pyakmuto f(x) = X, ONpeeIeHHYIO Ha OTPE3KE [— T, n].
2.Paznoxuth B psajg @ypee pyukmuio f(x) = |x|, onpenenennyro Ha orpeske [—1,1].
3.Paznoxute B psax Dypee a) mo cuHycam, 0) mo kKocuHycam ¢Qynkiuio f(x) = mw — 2x,
ornpezeneHnyro Ha orpeske [0, ).

4. Paznoxuth B pan @Pypbe a) mo cuHycaM , 0) mo kocuHycaMm ¢yHkmuiof (x) = x2,
omnpeeneHnyro Ha orpeske [0,1].

5. Kak crmegyer npoAoKUTh aOCOTIOTHO HMHTETPUPYEMYIO Ha OTpE3Ke [O, g] GyHKIMIO, HA

OTPE30K [— T, 7'[], 4T00BI ee psig Pypbe UMeN BUI Y,p—q COS(2n — 1)x ?

6.MOXeT JI1 MHOKECTBO, UMEIOIIIEe XOTs ObI OJIHY BHYTPEHHIOIO TOUKY, UIMETh HYJIEBYIO Mepy?
7.Ilocrpouts st smoboro « € (0,1) samkHyroe moamHoxecTtBO X orpeskal0,1] 0e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. Ilycts X — MHOKeCTBO umcen u3 orpeska [0, 1], B eCSTUYHOMN 3alMCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haiitn m(X).

9. Ssnsmorcs au ¢ynkuuu f(x) u f3(x) wu3MepuUMBIMH OHOBpeMEHHO? A  (QyHKIMH

fO)m f2(x)?

10. Boruucaute unrerpan Jlebera [ 01 f(x)dx, tne

1
x? , 1)1 BceX MppalMOHaNbHBIX X, 60JILLIKX, YeM 3

— 1
a) f(x) =1 x3, nast Bcex MPPANMOHAILHBIX X, MEHDbIINX, YeM - -

0,eciux € (0,1) N Q.

_ (x?,ecm x € [0,1]\0,
b) f(x)—{ 1,ecnin x € Q.

sinmx, eciu x € [O, %] \D,
) f(x) =1cos X, eCJIU X € G, 1) \D,

k x%, eciux €D,
rae D — KaHTOPOBO MHOXECTBO.
12. Ipusectu nmpumep ¢yukmuu x(t), takoi, uro x € L,[0, 1]\L,[0, 1].
13. Kakune u3 mpuBOIMMBIX HIKE (QYHKIIUN OMPEEIIIOT pacCTOsTHIE Ha MHOXKeCTBE R:

1) p(x,y) =+lx—yl; 2)p(x,y) = Isin(x —y)|;  3)plx—y) = (x—y)?

4) p(x,y) = larctgx — arctgyl; 5)p(x,y) = arctglx —yl; 6) p(x,y) = |x* = y?[;

7) p(x,y) = In(1 + |x — y|); 8) p(x,y) =e* ¥ —1; 9 p(x,y) = x> —y3|;
10) p(x,y) = 1':1: 'yl; p(x,y) = cos?(x — y)?

14) Kakue 13 NpuBOJMMBIX HUKE (QYHKIHIA ONMPEACISIOT PaCCTOSIHUE Ha MHOKecTBe R™:

1) p(x,y) = maxXjcpenlxe — Yil; 2) p(x,y) = Zoqlxe — Vil



3) p(x,y) =T=al —yil® 4) p(x,y) = maxygeen—1lxx — i,

5 p(x,y) = Xi=1klx —yil; 6) p(x,y) = Xie=1lxx — yillnk?
15) Kakue W3 NPUBOJMMBIX HUKE (DYHKIMN ONPENENSAIOT pPacCTOSHHE B Kiacce (QYHKIMH,
HeNpephIBHBIX Ha oTpeske [0, 1]:

1) p(x,y) = maxoze<1]x(®) = y(OI; 2) pCx,y) = sup: [ |x(x) —y(o)ldr, t € (0,1];
3) plx,y) = \/ [ 1x@® —y©ldt; 4)p(x,y) = max, 1, 11x(8) = y ()] + f;lx(f) —y(@lde?

16) Kakue w3 mpuBOAMMBIX HWKE (YHKLIUI ONPENCNSAIOT PACCTOSIHUE B Kiacce (QYHKIIMH,
HenpepbIBHO auddepeHnnpyeMsix Ha otpeske [0, 1]:

1) p(x,y) = maxeejo,1lx(6) =y (O

2) p(x,y) = x(0) = y(0)| + max¢epo7|x (1) =y (O)];

3) p(x,y) = maxeepo 171x(t) — y(t)| + max,epo 1712’ (t) — y' (O,

4) p(x,y) = maXtE[Oé]lx(t) —y@®)l+ maXtE[Z;l]IX’(t) -y @O
17) Haiitu paccrosaue Mexay GyHkiusimMu x (t) = sin 2t ncos 2t B npocrpanctse 1) C[0, ];
2) c[0,m]; 3)L,[0,m]; 4)L,[0,m].
18) Haiitu paccrosue Mexny ynkuusamu  x(t) = t3 +t ny(t)=2t3 + t> B mpocrpaHcTBe
1) C[-1,1]; 2) c[-1,1]; 3)L,[—1,1]4) L,[—1,1].
19) UccnenoBarh Ha CXOAUMOCTH MOCIIEA0BATEIBHOCTD {X) } B mpoctpanctee 1)IT; 2)1%; 3) ITk:

a) x, = (%, o,.., ) 0) xp :(€_2k 1,1,. 1); B)X) = (e_k,e_kz,___,e_kn);

r) xx = (cosk,2,2,..,2); 1) x, = (k2 -3 %)
20) MccnenoBath Ha CXOJUMOCTb IOCIEIOBATEIbHOCTD {X } B IpocTpanctse 1)l;; 2)1,. 5 3)ls
i T 1 1 i "
D) 0= (0,050, )5 92 = (0,055 - ) wne= (L1 Lo k—)
1 1 ~ ~
r) X = (1,5, w72 0,0, ), mxe =(22,..,2,00,..); e) x, = (0,..,0,3,0,.

_(r L T 1. (kK .
>1<)xk—(k,k+1,...,2k_1,2k,...>, ), = (e7%,0,0, ...,0,7,0,0 ...):

L 0 : (11 L
WX, = (5,0,0,...,o,m,o,o,...), K) X = (1,\5,\@,. ,W,oo )
21) Uccnenorars Ha cxomaumocTh B ipoctpanctse 1) C[0, 1]; 2) L, (0, 1) MIOCJICIOBATEILHOCTh
t
a) x.(t) =tk 6) x.(t) =sint—sins; B x(t) = 1) x.(t) = e
1) x,(£) = tF — t8*1: o) x, (t) = t* — t2%; %) x,(t) = tet.
22) B xaxux npoctpancTtsax L, [0, 1] u kx kakoMy mpeziery CXOaATCs MOCTE0BATENEHOCTH:

Vk, te [0,1] In(k),t € [0,%]_

[y

k2+

= k 1 6 = ;
1 Vk, telo,t
B) x; (£) = {ek't o], B (0) =1 | [1 "]-
0, te (1] 7= te(;,1]

23) Uccrnenorars Ha cxoaumocTh B ipoctpanctse 1) C[0, 1]; 2) L,(0, 1) psisr
8) Tio t"; 6) Tito(1 — %} B) Biloe KL,
24) SIBisieTcst M OTKPBITBIM ~ MHOXECTBO  (yHKumuit u3 mpoctpadctea C[0, 1],
YJOBJICTBOPSIOIIHUX YCIOBHIO:
a)0<x(t) <1+t% te(0,1),
6) [, lx(t)ldt < 1;

B)f, x(t)dt <1;



N x| <22

25. SIBisieTcs M 3aMKHYTHIM MHOXeCTBO (hyHKIwmii u3 C[0, 1], ymoBIeTBOPSIOMINX YCIOBUIO
a) sgnx (%) =1;

0) sgnx(t)=1,t € [0,1] ?

26. SIBIAIOTCS JIM KOMITAKTHBIMH, mpeakommakTHbiMu B C[0, 1] caenyromue cemelicTa
byHKIHH;

M = {x(®)] 1x(0)] < Ko, | (D) < Ky, t € [0,1]};

2) M = {x(®)]1x(0)] < Ko, [, e (£)?dt < Ky };

3 M={x®lx@®] <t tel01]}

4) x,(t)=t% ecm a)0<a; <a<a, <o 0)0<a, <a;

5) x,(t) =e®*®, ecnu a)a €ER; 6) @ > 0;B) a < 0;

6) x,(t) =sin(at), ecin a)a ER,; 60)0 < a < a, < ;

7) x,(t) =sin(a+t), ecma)d €ER; 6)0 < a; <a<a, < o?

27. IIpoBecTy Ipoliecc OpToroHamu3auu cucteMsl Gyukmuii {1, t, t2, t3} B mpocTpancTse

a) L,(-1,1) ; 6)L,(0,1).
28. B npoctpaHcTBe [, HAlITH MHOXECTBO BEKTOPOB, OPTOTOHAJILHBIX BEKTOPY X , €CIIU
a) xo = (0,0, ..,0,1,0, ...); 6) xo = (0,1,0,1, ...): B)xo = (1,1,..,1,00,..).

29. B mpoctpanctse L, [—1, ] Haiitn npoekiun GyHKIuit

a) x(t) =0; 6)x(t) =sin (2) B) x(t) =t; 1) x(t) =cos2t

Ha nonpocTpanctBo X, = {x(t) = ¢; + ¢, sint + c5 cos t}.

30. B mpoctpanctse L,[—1, 1] Haiitu npoekunu GyHKIMIA
a)x(t) =t%; 6)x(t) =1t3

Ha noanpocTpancTBo Xy = {x(t) = ¢; + c,t}.

6 cemecTp

1. Kaxkue u3 npuBeneHHBIX GOpMYI 3aJa0T OllepaTop:
1) Alx(8)] = max_ oz x@I5 A ¢[0,1] —» [0, 1] ;

2) Alx(t)] =x(t), A:C[0,1] - C[0,1];

3) Alx(t)] =x(t+1), A: C[0,0) = C[0, »);

4) Alx(t)] = tx(t), A: C[0,00) - C[0, );

5) Alx(D] =x(0), A L,(0,1) = Ly(0,1);

6) Alx(t)] = O A:C[0,1] - C[0,1];

7) Alx(t)] = x(t —1), A: C[0,00) = C[0,0);

8) Alx(t)] = f x(t)dt, A: C[0,1] - C[0,1] ;

9) Alx()] = f x(t)dt, A: L[0,00) — L[0,);
10) A[x(t)] = SLgnx(t) A:C[0,1] - C[0,1];

1) Alx(t)] = f x(t)dr, A:C[0,1] - C[0,1];

12) A[x(t)] = f e"x(t)dt, A:C[0,1] - C[0,1];
13) Ax = (xl, ,’;3, ), A 1y > ly;
14) (Ax)(t) = Tizyi5sinkt, A: Lo — C[0,1];

15) Ax = (x(l),x(%),x(%), ), A C[0,1] - I;

16)Ax=(x1,xz—2,2%,...), A gy -l



17) Ax = (xq,x3,x3,..), A: I, > 1,?

2. TlpuBectn npuMepsl HETPUBHAIBHBIX ONEPATOPOB B 33JaHHBIX MPOCTPAHCTBAX

1) ¢[0,1] - ¢[-1,1]; 8) L,(0,1) — L,(0,1);
2) R?-R3; 9) €(0, ©) > 1;;

3) 1, =Ly 10) L,(0,1) - C[0,1] ;
4) 1, - C[0,1]; 11) ¢[0,1] = Lo,

5) R3 - R2; 12) c[0,1] = C[1,3] ;
6) lo — R?; 13) c'[0,1] = I, .

7) loo - lly

3. Kakue u3 IMPHUBECACHHBIX HUXKEC OIICPATOPOB ABJIAIOTCA JIMHEMHBIMU?

1) Alx(t)] = 3x(t) +t, A:C[0,1] - C[0,1];

2) Alx(®)] = f (t3 + 3)x(r)dt, A: C[0,1] - C[0,1] ;
3) A[x(t)] = cos2x(t), A:C[0,1] - C[0,1];

4) Alx(0)] = tx(t?), A:C[0,1] - C[0,1];

5) A[x(t)] = |x(t)|, A:C[0,1] - C[0,1];

6) Alx(H)] = [ e dr, A:C[0,1] - C[0,1];

7) (Ax)(t) = cos(tx,), A : R? - C(—00,);

8) (Ax)(t) = 4x?t + 3x,t%, A : R? > C(—00,);
9) (Ax)(t) = xysint — 3x,3/t, A : R? » C(—00, 0);

4. TlpoBepuTh IUHEWHOCTh W OTrPAHMYCHHOCTh (PYHKIMOHAJIOB W HAUTH HUX HOPMEI
B ll ,lz, loo

D) ) =300 2) FO0) = SRa(-Dhxa 3) (00=55, 2%

5. Haiitu wopmy nuHeiiHoro ¢ynkimonana a) B C[0,1], 6) B L,[0,1],B) B L,[0, 1],
1
3aIaHHOTO BBIPAKEHUEM | 0 h(t)x(t)dt, ecniu pyukius h(t) paBHa:

~3, 0<t <06 1,
1) {0,2, 06<t<1; 10) cos (¢ ~3);
2) In(t+2); 11) 63 — t;

3) 2t—1; 12) t2 — 4t +3;
4) t* —1; 13) cosmnt;

5) sin (n (t—%)); 14) 2-sinmt ;

6) et —3; 15) vVt +4 ;

7) t* 43t -2 16) Vt2 —t +6;
8) cos 2mt; 17) e?t-3;

9) t3—3; 18) ch2t.

9

6. HaiiTi HOpMBI CIIEAYIOMIUX ONEPaTOPOB.
1) Alx(©)] = [, x(0)dz, A € £(C[0,1]);
2) Alx(t)] =x(t), A€ L(C0,1],C[0,1]);
3) Alx()] = t2x(t), A € L(L,[0,1]);
4) Alx(D)]=et*1x(t), A € £(C[0,1]);



10.

11.

5)
6)

x(t)
x(t)
7) Alx(®)

8) Alx(t)

Al =—x(t) A € L(C[0,));
Al
Al
Al
9) Alx(t)
[
[
[
[

f x(7) sintdr, A € L(C[0,1]);
t2x(0) — tx( ) A€ £(c[0,1]):
=x(t4), A € L(C[0,1]);
(t2 +2)x(0), A € £(C[0,1];
x(t)dt A€ L(L,[0,1]);
(Zt +t2)x(t)dr, A€ L(L[0,m]);
(t — 17+ Dx(t)dtr, A€ L(L,[0,x], C[0, x]);
13) A (smt + 2 cost)x(t)dr, A € L(C[0,m],L,[0,]);
(2t —1)%x(1)dr, A€ L(L,[0,n]);

14) A[x(t)
15) Ax = (—x1, 5, =3, ), A€ L(1y);

16) Ax = ("7 ), ALy

10) A[x(¢t)
11) A[x(t)
12) A

)

X
X

I_ll_ll_ll_ll_ll_ll—ll—ll—ll—l
1

1
%%%%%

(t
(t)
(t

3’ 4
17) Ax = (xq,x3,%, + x5), A € L(l,, R3).

Haiitu oneparop, conpspkennbiit orneparopy A € L(1,):
1) Ax = (x4, ...,%,,0,0,...)

2) Ax = (Alxl,/lzxz, ...,Anxn, ), {An} € 1001

3) Ax = (0,x4,x3,...);

4) Ax = (x3,%3,...);

5) Ax = (5x1 — 2x5, X3, X4, ...).

Haiitu oreparop, CONPSKEHHBIN orepaTopy A € L(L,[0,1]),
1
Alx(t)] = fo K(t,s)x(s)ds, ecnu byukius K (t, s)uMeeT BUL:
1) 1, 8) te™*
2 t, 9) e —2;
: ts.
3) s; 10) 0
4) t-s; 11) sin(t — 2s);
5) t+sin 2s; 12) e*Scos(t3 —s);
6) |2m — 2s| sin 4¢; 13) tsins — s?cost.
7) 2t-3s;

UccnenoBath obpatuMocTs omepatopa A € ,C(lp), 3aJIaHHOTO OCCKOHEYHOM MaTpHIIeH
(a,), ecu:

1) ap=1+(-D% 2) ay=- 3) s <lanl <4.

Hccnenosate obpatrmocts oneparopa A € L(C[0,1]), 3a1aHHOT0 COOTHOIIEHHEM:
Alxo(t)] = xo(t)x(t), rae

1) xo(t) =(t—c)—|t—cl|, c€(ab); 2) x,(t) =(t—rc), c € (a,b);

2) xo(t) =1 +t2.
Hccnenosats obpatumocts oneparopa A € L(C[0,1]):

1) Alx(®)]=[) x(s)ds;
2) Alx(®)]=], tsx(s)ds;



3) Alx(D]=x(V)-f, x(s)ds;
4) Alx(©]=x(®) - [ x(s)ds;

5) Alx(D)]=x(t) — [} sx(s)ds.
Ecnu onepaTop A ob6paTuM, ToO HAUTH €ro OOPaTHBIM.
12. Kakwue u3 oneparopoB A € L(I,) BIOJIHE HENPEPHIBHBL

1) Ax = (0,xq,%,...), 2) Ax = (x3,%3,,...), 3)Ax = (xz I ),

13. Kakwue u3 oneparopos A € L(C[0,1]) Bronue HenpeprBHbI:2 ’
1) Alx(D)]=f, x(s)ds;
2) Alx(0)] = (¢ + 2)x(t);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) A[x(t)]=f0tetsx(s)ds;
5) Alx(t)]=x(t?).
14. Haiiti cOOCTBEHHBIC 3HAYCHUsI U COOCTBeHHBIC BeKTOPHI orieparopa A € L(1):
1) Ax = (X + X2, X9y e, Xy ) 5 2) Ax = (x3,%1, %2, e, X ) 5
3) Ax = (—x1, %9, e, (D) ™xp, ...) s 4) Ax = (X1, %5, ..., X, 0, ..0);
5) Ax = (0,0, ...,0,%,,0,), ...); 6) Ax = (ﬂﬂ )

2’3
7) Ax = (0,%1, %5, ., X, ) 8) Ax = (x3,%3,,...).
15. HaiiTu crieKTp M CIIeKTpajibHBIN paauyc oneparopa A € L(C[0,1]):

1) A[x(t)]:fotx(S)ds; 2) Alx(®)] = (t + 2)x(t); 3) Alx(t)] = tx(b);
4) Alx(®)]=], tsx(s)ds; 5) Alx(®)]=[](t + s)x(s)ds.
16. Pemmth ypaBHEHHE TP 3aJaHHBIX 3HAYCHHUSIX CBOOOIHOTO wieHa f(t):
D) x(®) =, x©)ds + f(©), @) f(O)=16) f() =t,8) () =1~ 1t;
2) x(t) = fol tsx(s)ds + f(t), a) f(t) =¢,6) f(t) = t%B) f(t) =t — t7;
3) x(t) = foncossx(s)ds + f(t), a) f(t) =sint,6) f(t) =cost;
4) x(t) = [ sintcossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;

5) x(t) = f_ll(ts + t?2s)x(s)ds + f(t), a) f(t) =1,6) f(t) =t + ¢t;
6) x(t) = [, " cos(t — s) x(s)ds + f(£), @) f(t) =sint,6) f(¢) = cost.

4.2 ®oHJI OLIECHOYHBIX CPEACTB A/l MPOBeAeHUs MPOMEKYTOYHOMN aTTeCTAUH.
[TpoMeKyTOUHBIM KOHTPOJb OCYIIECTBISETCS B KOHIIE KaXJ0ro cemecrpa B ¢dopme
JK3aMeEHa.

IIpumepHBbIii NepedyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY.

IIpuMepHBIii IIEpedYeHb BOIIPOCOB Ul MOATOTOBKU K dK3aMeHy 110 DyHKIIMOHAIBLHOMY aHAIIU3Y,
S cemecTp.

1.Ilepuoanueckue BenuuuHbl. ['apmonnveckuit ananus. [lonarue psaga. Koadduuuentsr dypoe.
2.Nurerpan Jupuxie.

3.Jlemma Pumana. Ciencrsue u3 Heé.

4.1IpuHuuMn JOKaIu3aluy.

S.IIpuznaku Juuan u Jlunmmuna cxoaumocTH psga Oypbe B TOUKE.



6.Paznoxenue B psin @yppe 1715 IPOU3BOIBHOIO IPOMEKYTKA.

7. Paznoxenue B psag @ypre HENEepHOaUnIeCKON QyHKIIUH.

8. Paznoxenue B psag @ypbe TOJIBKO IO CHHYCAM U TOJBKO M0 KOCUHYCaM.
9.Heo6xomuMocTs 000011IeHHS TTOHITHS HHTETpaia Pumana.

10.MHuoxectBa Touek. [lonsTue mepel. CBoWCTBa MEPBI.

11.MHuosxecTBO Mephl HOJIb. OnIpeAesieHus, IPUMEPHI.

12.M3mepumblie GpyHKIuu. Teopema 00 SKBHBAJICHTHBIX OMPEACICHUSIX U3MEPUMON (yHKIINH.
13.CRoiicTBa M3BMEPUMBIX (PYHKITHH.

14.Murerpan Jlebera oT orpannyeHHO n3MepuMoil pynkiun, noustue. Teopema o
cyuiectBoBaHMM uHTerpana Jlebera. CpaBHeHue ¢ uHTerpasiom Pumana.

15.1urerpan Jlebera no npou3BoIbHOMY H3MEpUMOMY MHOKeCcTBY. CBolicTBa 1-5.
16.CgoiicTBa 6-9 unTerpana Jlebera.

17.Murerpan Jlebera oT HEOrpaHUYEHHOU (YHKIIHU.

18.ITonsitue Ly[a, b]. Teopema o B10KEHMU IPOCTPAHCTB.

19.JIunelHOCTH IPOCTPAHCTB Ly |a, b].

20.HepaBenctBo I'€nbaepa.

21.HepaBeHcTBO MUHKOBCKOTO.

22 Jluneiinble npoctpancTa. Onpenenenus. [Ipumepsr. Usomopdusm.

23.JIuneiinas 3aBucuMOCTbh. basuc. PazmepHocTh. @akTOp-IPOCTPAHCTBO.

24.Teopema 0 pazmepHOCTU (HaKTOP-NPOCTPAHCTBA.

25.JIuHeliHnple HOpMUPOBaHHbIE pocTpaHcTBa. OnpeaeneHue. [Ipumepsr.

26.1Ipenen nocnenoBarenbHocty B JIHIL.

27.CBoiicTBa IIpeIeioB. 3a1a4uu.

28.OT1KpHBITHIE U 3aMKHYThIe MHOXKecTBa B L. [IpeaenbHas Touka. Teopema.
29.OkBUBaNEHTHbIE HOPMBI. TeopeMa 00 3KBUBAJIEHTHBIX HOPMaX B KOHEUHOMEPHOM
IPOCTPaHCTBE.

30.Paccrosinue ot Touku 10 noanpocrpancTsa. Jlemma Pucca o moutu nepreHauKyIsipe.
31.®ynaaMeHTaNbHOCTD B IMHEWHOM HOPMUPOBAaHHOM IpocTpaHcTse. [lonsaTus. CoiicTBa
32.banaxoBsble npoctpaHcTBa. [lonstus. [Ipumepsr.

33.IIpuMep HENOIHOrO HOPMUPOBAHHOTO MPOCTPAHCTBA.

34.Psapl B HOpPMUPOBAaHHBIX IPOCTPAHCTBAX: CXOAUMOCTb, Kputepuii Komm, abcontoTHast
CXOIUMOCTb.

35.1IpuHUUT BIOXKEHHBIX 1IAPOB.

36.Teopema bapa.

37.KomnakTHbIE MHOKECTBAa B HOPMUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTb U
3aMKHYTOCTbh KOMIIAKTHOI'O MHOKECTBA.

38.IIpenxomnakTHeIe MHOKECTBA. CBSA3b C KOMIIAKTHBIMU MHOXECTBaMH.

39.Kpurepuit Xaycnopda npeikoMIaKTHOCTH MHOXECTBa HOPMUPOBAHHBIX MPOCTPAHCTB.
40.KoMIakTHOCTh U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaIbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Apuena.

42 baHaxoBbl€ POCTPAHCTBA cO cUeTHBIM OazucoMm. [Tonarue. [Ipumepsr.
43.0Omnpenenenrie v NpuMepsl cenapadenbHbIX HOPMUPOBAHHBIX POCTPAHCTB.

IIpuMepHBIii TIepedeHs BOIPOCOB JUIsl MOATOTOBKY K 3K3aMeHy 0 DyHKIIMOHAIBHOMY aHAIN3Y,
6 cemecTp

1.Onpenenenue runaboepToBa npocTpancTsa. [pumepsl.

2. OpTOroHajabHOCTh B THIILOEPTOBOM IpocTpaHcTBE. Teopema 00 0HO3HAUYHOM MPEACTaBIEHUN
BEKTOpA B BUJIE CYMMBI €TI0 IPOEKIMI Ha OPTOTOHAJIbHBIE MOAIPOCTPAHCTBA.

3. Jlemma 00 OpTOrOHAJIBHBIX MOANPOCTPAHCTBAX.



4.0OpTOHOPMHPOBAHHBIE CHCTEMBI B THIIHOEPTOBBIX MpOocTpaHCcTBax.CyIecTBOBaHNUE
OPTOHOPMHPOBAHHOTO Oa3uca B cenapabensHoM H-nipoctpaHcTse.

5.Psanp1 @ypbe B H-ipocTpancTBe. IKCTpEMaIbHOE CBOMCTBO YACTUYHBIX CyMM psifia Dypre.
6. [TonmHOTa M 3aMKHYTOCTh OPTOHOPMHUPOBAHHOM cucTemMbl B H-ipocTpancTBe.

7. Teopema Pucca-®umepa B H-npoctpaHcTse.

8. M3omopdusm H-npocTpaHcTs.

9.JIuneitnbie pynkuonanst B JIHIT . Onpenenenue. Teopema 0 KOpa3MEpHOCTH SApa JIMHEHHOTO
(dhyHKIIMOHATA.

10. Teopema Xana-banaxa B TMHEMHOM IIPOCTPAHCTBE.

11. JIuneiinsie HenpepriBHBIE (hyHKIMOHATBI B JIHIT.HenpeppIBHOCTD M OrpaHUUEHHOCTb
nuHeitHoro ¢ynkuuonana B JIHIL

12. Teopema Xana-banaxa B JIHII.

13. ConpsprenHoe mpoctpanctBo L. Teopema o momHoTe L*.

14.Cnabas cxoqumocts B JIHIL

15.Teopema Pucca o mpejicraBieHI# JUHEHHOTO HEMPEephIBHOTO (DyHKITMOHANA B H-TipocTpancTBe.
16. JIuneiinplii onepaTop B IMHEHHOM IpocTpaHcTBe. [loHsTe, IpUMepBHl.

17. Jluneitnsiii HenpepbiBHBIN oniepaTop B JIHII. HenpephIBHOCTD 1 OrpaHUYEHHOCTb .

18.Hopma nuneiinoro oneparopa. CBoKCTBa, IPUMEPBHI.

19. PaBHOMEpHAst CXOIUMOCTh JIMHEHHBIX OMEepaToOpoB. TeopeMbl 0 paBHOMEPHOM CXOJAUMOCTH B
enuanaHOM Kpyre. Crencraue. [Tomnora mpocrpancrea L(L,L).

20.CunbHas cxoaumocts B L(L, L,) IIpumepsr.

21. IIpyHUIMTT paBHOMEPHOI OrpaHUYEHHOCTH.

22. Teopema banaxa-1IITeitnraysa.

23. O6paruslii oneparop. Onpezenenue. Teopema o nmuHeitHOCTH omepaTtopa A~

24. JlocTaTo4HOE yCIOBHE OTPAaHUYEHHONW 0OPaTUMOCTH JJMHEHHOTO oIeparopa.

25. Teopema o cymectsoBanuu oneparopa (I + A) 71,

26.Teopema 06 orpaHU4EHHON 0OPATUMOCTH OmepaTopa, OJU3KOro K OrpaHUUYEHHO 00paTUMOMY.

27. PerynsapHoe MHO>KECTBO, CIIEKTP U Pe30JIbBEHTA JUHEHHOIO onepaTopa. CIeKTpaabHbIN
panuyc.

28.IlonsATHE conpskeHHOTO ornepaTopa. TeopeMa o ero npenacrasieHnd B H-npoctpancrse.
29. TeopeMa 0 JINHEMHOCTH M HEMPEPBIBHOCTH COMPSIKEHHOTO OIepaTopa.
30.CamoconpsikeHHbIe onepaTtopbl. CBONCTBA.

31.0npenenenue u NpocTeNINE CBONCTBA KOMIIAKTHBIX ONEPATOPOB.

32. TeopeMa 0 CTpYKType KOMIIAKTHOT'O OIIEPATOPA.

33. [IepBas Teopema @pearoybma.



34. Bropas reopema @penrosibma.

35. Tpetbs Teopema Openarosibma.

36. Pemienue uHTErpanbpHbIX ypaBHeHU @penroapbma 2-ro poja npu MajbIx L.

37. Ilpumenenue TeopeMm dpenronbma K pelieHUI0 HHTErPATbHBIX YpaBHeHUN Dpearoiabma.
38. IIpuHIMI CKUMAIOITUX OTOOpaKEHUH.

39. IlpwioxeHus: PUHITUIIA CKUMAIONUX OTOOPAKEHUN K PEIICHUIO CUCTEM JTMHEHHBIX
YpaBHEHUH.

39. IlpumMeHeHne TPUHITUIIA CKMMAIOIUX OTOOPAKEHUN K PEIICHUIO HHTETPAJIbHBIX YPaBHEHUM.
40. ITpousBoHas no I'aro.

41. IIpousBonnas ®perie.

Kpurtepun BpICTaB/IeHUS] OLICHOK.

OneHka «OTJIINYHOY:

— CHUCTEMaTH3UPOBaHHbIC, TTIyOOKHE M MOJHBIE 3HAHUS 110 BCEM pas3zeiaM JUCLMILINHBI,
a TaKk)Ke 10 OCHOBHBIM BOTIPOCaM, BBIXOISIINM 32 MPEIebl yueOHOH MPOorpaMmBl;

— TOYHO€ HCIOJb30BAHUE HAYYHOW TEPMMHOJIOIMM CHCTEMaTH4YECKH TI'PAMOTHOE U
JIOTUYECKH IPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIAJCHHE MHCTPyMEHTapueM Yy4eOHOW IUCHMIUIMHBI, yYMEHHE €ro
3 PEKTUBHO UCIIOJIH30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

— BBIpa)KE€HHAsI CIIOCOOHOCTh CAMOCTOSITEIIbHO U TBOPUYECKU PeIlaTh CIIOKHBIE TPOOIEMbI
Y HECTaHJapTHBIC CUTYyAIUH;

— TIOJHOE U TIy0OKOe YCBOGHME OCHOBHOW M JIOTIOJIHUTENBHON JIMTEpaTypHl,
PEKOMEH/I0BaHHOM yueOHOM nMporpaMMoi 1o AUCIUILINHE;

— YMEHHME OPUEHTHUPOBATHCS B TCOPUAX, KOHLEMIUAX U HANPABICHUAX NUCLMILUIMHBI U
JIlaBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ysl HAY4YHbIE JOCTHKEHHUS IPYTUX AUCLUILINH;

— TBOpYECKasi caMOCTOATENbHAs paboTa Ha MPaKTHUECKUX/CEMUHAPCKUX/Ta00paTOPHBIX
3aHATHUSIX, AKTUBHOE YYacTHE B TPYNIOBBIX OOCYXJEHUSIX, BBICOKMHA YpOBEHb KYJIBTYpbI
UCIIOJIHEHMS 3aJaHUN;

— BBICOKHH ypOBeHb C(OpPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mnporpamme
KOMIIETECHIIUM.

Or1reHKa «XOpOoIIO»:

— JI0CTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUSA 110 TUCLUILINHE;

— YMEHHME OPHUEHTHUPOBATBCS B OCHOBHOM TEOPHAX, KOHLENIMAX W HaIPaBICHUAX
JUCLUIUINHBL U JaBaTh UM KPUTHUYECKYIO OLICHKY;

— HCMOJb30BaHUE HAYYHOW TEPMHMHOJOTHH, JINHTBUCTHYECKH W JIOTMYECKHU MPABUIIBHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHUE JieJaTh 000CHOBAHHBIE BBIBOIBI;

— BIIQJICHUE UHCTPYMEHTAPUEM 110 AUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BATh B IOCTAHOBKE
U pelIeHUH HAayYHbIX U IPO(ecCHOHANTBHBIX 3aj1ay;

— YCBOEHHE OCHOBHOM M JIOTOJHUTEIBHOW JUTEpaTyphbl, PEKOMEHIOBAaHHOW y4eOHOM
[IPOrpaMMOM 1O JUCLUIIIINHE;

— caMocCTosATeNnbHas paboTa Ha MPAKTUYECKUX 3aHATHSIX, y4dacTHE€ B TIPYMIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KYJIbTYphl UCTIOJIHEHUS 3a/1aHU;

— cpenHuM ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJIEHHBIX B pabodeil mporpamme
KOMIIETECHIIUH.

OneHka «y10BIETBOPUTEIBHON:



— IOCTAaTOYHBIH MUHUMAIbLHBEIN 00bEM 3HAHHUH 10 TUCIIAILINHE;

— YCBOCHHE OCHOBHOM JIMTEPATypPhl, pPEKOMEHIOBAaHHOW Y4eOHOH TPOrpaMMOoii;

— YMEHHE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHSAX, KOHLIENLIMSIX M HAIpPaBIEHUSAX IO
JUCLUILJIMHE U AaBaTh UM OLICHKY;

— WCIOJb30BaHUE HAYYHOW TEPMHUHOJIOTMM, CTHIMCTHYECKOE U JIOTHYECKOE H3JI0KECHUE
OTBETa Ha BOMPOCHI, YMEHUE JIeJIaTh BHIBOABI 0€3 CYIIECTBEHHBIX OIIHUOOK;

— BJIaJICHHE WHCTPYMEHTApHEM Y4YeOHOH AMCHUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
PELICHUH TUIOBBIX 33/]a4;

— YMEHHE 1101 PYKOBOJICTBOM IIPENOAABATEIs pellaTh CTaHAAPTHBIE 3a1a4H;

— pabora 1moj; pyKOBOJCTBOM IpernojaBaTesis Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHB KYJIbTYpPbI UCIIOJIHEHUS 3a/I1aHUM;

— JIOCTaTOYHBI MUHUMAJbHBI ypOoBeHb CHOPMUPOBAHHOCTH 3asBIIEHHBIX B paboueit
IIporpaMmme KOMIIETEHIIUHN.

OueHKa «HEeyAO0BIETBOPUTEIBHOM:

— (pparMeHTapHbIE 3HAHUS 10 TUCLHUIUINHE;

— OTKa3 OT OTBETa (BBIOJIHEHUS TUCbMEHHON PaboThI);

— 3HAaHUE OTIENIBHBIX HCTOYHHKOB, PEKOMEHJOBAaHHBIX Y4eOHOW MpPOrpaMMoil IO
JUCLUIIIINHE;

— HEyMEHHE UCI0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4#e rpyObIX OMIHOOK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUN;

—HU3KUH  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueld mporpamme
KOMIIETEHIIUH.

OueHouHble cpencTBa Uil MHBAJIUMAOB M JIMI C OrPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3JI0POBBSI BHIOUPAIOTCS C YI€TOM X WHAMBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— TOpu HEOOXOJUMOCTH HWHBAIMJIAM M JIMIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
310pOBBS ITPEAOCTABIIACTCS TONOJHUTEIBHOE BPEMS I IOJArTOTOBKU OTBETA HA DK3aMEHE;

— [IpU MPOBEJICHUH TPOLEAYPhI OLIEHUBAHUS PE3yIbTaTOB 00yUeHHsI MHBAJIUIOB U JIUIL C
OTpaHMYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbs MPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIsl 00Y4AIOIIKXCSl C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
U MHBAJIUAOB TpOLESypa OLCHUBAHUS PE3yJNbTaTOB OOyUYeHHMs] 10 JUCHUIUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

IIponiennypa orneHMBaHUs pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIHII C OrpaHMYEHHBIMH
BO3MOXKHOCTSIMHU 37I0POBbS IO JUCHMIUIMHE MPEeIyCMaTpUBaeT MpeaocTaBlIeHne HH(OpMaluu B
dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIHU:

JLnst an ¢ HapyIeHUs MU 3pEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe dJIEKTPOHHOTO IOKYMEHTA.

JUid U1 ¢ HapyLIEHUAMH CiIyXa:

— B TIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JLnst an ¢ HapyImeHnssMHM OITOPHO-JBUTaTEIbHOTO almnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIepeyeHb MOXeET OBbITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
o0ydJaronmxcs

5. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIIMHBI (MOXYJIst).
5.1 OcHoBHas JiMTEpaTypa:



1. lrocrepuux, JI.A. Kpatkuii Kype (pyHKIMOHATLHOTO aHaIK3a [ DIEKTPOHHBIN pecype] : ydeOHoe
noco6ue / JI.A. Jlrocrepuuk, B.H. Cob6oneB. — DnextpoH. gan. — Cankr-IletepOypr : Jlanb, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

2. Bnacosa, E.A. DneMeHThI QyHKIIMOHAILHOTO aHaM3a [ DNEKTPOHHBINA pecypc] :
yaeOHnoe nocodue / E.A. Bnacosa, I.K. MapueBckuii. — DnektpoH. gad. — Cankrt-IlerepOypr :
Jlanb, 2015. — 400 c. — Pexxum nocryma: https://e.lanbook.com/book/67481.

3.OunumonenkoBa, H.B. COopHuK 33134 10 (yHKIIMOHATBHOMY aHAIH3Y [ DIIEKTPOHHBIN
pecypc] : yuebHoe nmocooue / H.B. dunumonenkoBa. — DieKTpoH. jgaH. — CaHKT-
[TerepOypr : Jlanb, 2015. — 240 ¢. — Pexxum noctyma: https:/e.lanbook.com/book/65041.

HJ’IH OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMHU U JIMOAMH C OIr'PaHUYCHHBIMH BO3MOXKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHHA B OJICKTPOHHOM BUAC B 3JI€KTpOHHO-6I/I6JII/IOT€‘-IHI)IX CHUCTEMAX .

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. Konmoropos, A.H. DnemenTs Teopun GYHKIUN U PYHKIIMOHAIBHOTO aHAJINU3a
[DnexTpoHHEIH pecypc] : yueoHoe ocooue / A.H. Komvoropos, C.B. ®oMuH. — DIEKTpOH.
naH. — Mocksa : @uzmatiut, 2009. — 572 ¢. — Pexxum noctyna: https://e.lanbook.com/book/2206.

2 Tpenorun B.A. ®yHKIMOHANBHBIN aHATN3: YUeOHUK. — 4-€ U3 11., ucnp. — M.
OUBMATIINUT, 2007. —488 c. — ISBN 978-5-9221-0804-1

6. Ilepeyenb pecypcoB  HH(POPMANMOHHO-TEJEKOMMYHHKANMOHHOW  CeTH
«HHTEpHET», HEOOXOAMMBIX JJI51 OCBOCHHS THCHUTLIHHBI

1. Bukunenus, cBOOOAHAS SHUUKIIONEIUS. [DneKTpOHHBIN pecypc]. —
http://ru.wikipedia.org

2. Karanor undopmaimonHoii cucrtembl «EIMHOE OKHO JoCTyma K 00pa3oBaTelbHBIM
pecypcam». [Dnektponnblii pecypc]. — http://window.edu.ru/window/catalog

3. DKCIIOHEeHTa, 00pa30BaTEIbHBIN MaTEeMAaTHYCCKHI CalT. [DJICKTPOHHBIA pecypc]. —
http://www.exponenta.ru

4. http://allmath.ru (Bcst MaTemaTika B OJJHOM MECTE)

7. MeToauyeckue yKazaHus i 00y4aIOIIUXCS 10 OCBOEHUIO JUCIUNIMHBI

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTCs
OCHOBHOI TeopeTH4ecKHil Marepuas, 1a00paTOPHBIX 3aHATUH, MO3BOJIAIONIUX CTYJIEHTaM B
MOJTHOM Mepe 03HAKOMUTHCS ¢ pa3zieiaMu (PYHKIIMOHATBHOTO aHallM3a U OCBOUTHCS B PEIICHUU
MPAKTUYECKHX 3ajau.

Baxneiimum sTamoM Kypca SIBISIETCSA CaMOCTOsATENbHas paboTa MO JUCIUIUIMHE
«DyHKIIMOHAIBHBIN aHATIU3).

llenpto camocToATeNbHONW pabOTHI OakamaBpa SBISETCS  YIIyOJIeHHE 3HAHMIA,
MOJIyUEHHBIX B pe3yJIbTaTe ayAUTOPHBIX 3aHATUN. BripabaThiBaloTCAd HABBIKU CAMOCTOSATEIHHON
paboThl. 3aKPEIUISIOTCS OIBIT U 3HAHUS, TIOyYeHHBIC BO BpeMs 1a00paTOPHBIX 3aHITUH.

CaMocTrosTebHas pa60Ta CTYACHTOB B XOAC HU3YYCHHA OUCHUILJIMHBI COCTOUT B
BBITNIOJTHEHUH HHAUBUAYAJIbHBIX BaﬂaHHﬁ, 3aaaBaCMBbIX npenoaaBaTeyiCMm, BCAYyHIUM


https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/2206
http://ru.wikipedia.org/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

n1abopaTOpHbIe 3aHATH, MOATOTOBKM TEOPETHYECKOI'0 MaTepuana K J1abopaTOpHBIM 3aHATHUSM,
Ha OCHOBE KOHCIIEKTOB JICKIMH M Y4eOHOH JIHTepaTypsl, COTJIACHO KaJeHAAPHOMY IUIAHYy U
HOATOTOBKM TEOPETHYECKOTO MaTepuasia K TECTOBOMY OIPOCY, 3a4€Ty M JK3aMEHY, COIJIacHO
BOIIPOCAM K 3K3aMeHY.

Vka3anus 1o opopMIIeHUIO padoT:

- pabora Ha 71a0OPAaTOPHBIX 3AHATUSAX M KOHCIEKTHI JICKIIMH MOTYT BBINOJHATHCS Ha
OTJENIbHBIX JTUCTAX MO0 HEMOCPEACTBEHHO B paboueil TeTpaim;

- opopmIteHIEe MHIUBHIYAIBHBIX 33aHUH KETaTeIIbHO Ha OTACIbHBIX JICTaX.

[IpoBepka HMHIMBUAYaANbHBIX 33aJaHUN IO TeMaM, pa3o0paHHBIM Ha J1a0OPaTOPHBIX
3aHATHAX, OCYIIECTBIISICTCS Yepe3 HEeNleN0 Ha TEKYIIEeM JIab0paTOPHOM 3aHSATHH, JTMOO B TEUCHUE
HEJIENIU 110CTIE ITOTO 3aHATHUS Ha KOHCYJIbTAIUH.

JInst pa3bsiCHEHWsS HENOHSATHBIX BOIIPOCOB JIGKTOPOM M ACCHUCTEHTOM €KCHEAETHHO
MMPOBOAATCA KOHCYJIbTallUH, O BPECMCHU KOTOPBIX I'PYIIILI U3BCIIAOTCA 3apaHee.

B ocBoeHMH TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
30POBbsi OOJIBIIIOE 3HAYCHHEC MMEST WHIUBHUIyalbHas ydeOHas paboTa (KOHCYJbTAlUU) —
JIONIOJTHUTENbHOE Pa3bsiCHEHUE y4eOHOr0 MaTepHala.

I/IH[[I/IBI/IZIyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaXXHBIM q)aKTOpOM,
CIIOCOOCTBYIOIIMM HMHAWBUAYaIH3alUU O0yIECHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOIO KOHTAKTA
MCKAY MNOperoAaBaTciicM U O6y‘-IaIOHII/IMC$I HWHBAJILJIOM HWJIMA JIMOOM C OI'PaHUYCHHBIMHU
BO3MOXKHOCTSIMU 37I0POBBSL.

8. Ilepeuens MHPOPMAMHOHHBIX TEXHOJIOTHI{, HCIOJIB3YeMbIX MPH OCYIIECTBJIEHHH
00pa3oBaTeIbHOI0 Mpolecca 1Mo JUCHUILINHE.

8.1 IlepeueHb MHPOPMATMOHHBIX TEXHOJIOTHIA.

NubopmanrmoHHbIe TEXHOJIOTHH — HE TPETYCMOTPEHBI.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecnedeHus .
[IporpammHoOe oOecrieueHue - He MPEIyCMOTPEHO.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-nipaBoBas cuctema «Koncynprant [Timtocy (http://www.consultant.ru)

2. DnextponHas 6ubnmmorednas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnektpoHHast OmOnmoreyHas cucreMa «YHuBepcuterckas OuOmmoreka ONLINE»
(http://www.biblioclub.ru)



http://www.consultant.ru/
http://www.biblioclub.ru/

9. MarepuajJbHO-TeXHHYECKAS

0aza, HeoOxomumasi I  OCYHIECTBJIEHUS

00pa30BaTeJILHOr0 MPOIEcca Mo TUCIUIIHHE

MaTepI/IaJIbHO'TCXHI/I‘-IGCKOC obOecrieuecHue JUCIHUITIINHBI 1

Ne Bug pabor
OCHAIIIEHHOCTh
1. JlexunoHHble 3aHATUS | JIeKUMOHHAsT ayIuUTOpHUs, OCHAIICHHAas MPe3eHTAIlMOHHOM
TEXHUKOH  (IIPOGKTOpP, DOKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM IIporpaMMHbIM obecriedenrem (I110), nocka
Ayn. 129, 131, A3016, A305, A307
2. JlaGopatopHbie AynuTtopusi, ocHaIleHHasl yueOHOH MeOebio (CTOJIBI, CTYJIb),
3aHSATUSA COOTBETCTBYIOIICH KOoIM4YecTBY ctyaeHToB: 133, 147-150
3. ['pynmoBsie Aynutopun A305, 147-150
(MHAMBUAYATBHBIC)
KOHCYJbTAIIU
4. Texymmii  koHTposb, | Aynuropun A305, A307, 147-150
MIPOMEKYTOUHAs
aTTeCTaIHs
5. CaMocTogTenbHas Kabuner st caMOCTOSITENIBHON  paboOThI, OCHAIICHHBII
pa60Ta KOMHLIOTepHoﬁ TEXHUKOU C BO3MOKHOCTBIO ITOAKIIOYECHHSA K

cetn «VIHTEpHET», NPOrpaMMOM 3KPaHHOIO YBEIWYEHUS U
00ecrevyeHHbI TOCTYIIOM B AJIGKTPOHHYIO HH(OPMAaIHOHHO-
oOpa3oBaTenbHyl0 cpeny yHuBepcurera. Aya. 102-A wu
YUTAJbHBIN 311




