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3aBenyromuii kadeapont YprenoB M. X.
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[Ipencenarens YMK ¢axynbrera Mansixun K.B. s
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Penenzenrsr:

[Tamommuukosa TaTesgHa JleoHnIOBHA.

JIoKTOp Megarorn4eckux HayK, KaHAUAAT (PU3NKO-MaTeMaTUYECKUX HaYK,
npodeccop. [loueTHplit paOOTHUK BBICIIETO TPOPECCHOHATEHOIO 00pa30BaHUS
P®. Tupextop unctutyra pynaamentaibHbeix Hayk (MOH) ®I'BOY BO
«KyoI'TY».

Mapxkos Buraimuin Hukonaesuy.

JoxTop TexHuueckux Hayk. [Ipodeccop kadeapbr ”HGOPMAIIMOHHBIX CUCTEM U
POrpaMMHUPOBAHMS HHCTUTYTa KOMITBIOTEPHBIX CUCTEM M HHPOPMALIMOHHOM
oe3onacHoctu (MKCullb) ®I'bOY BO «KyOoI'TY».



1 He.]'ll/l 1 3212491 U3YyUYCHUA TUCHUIIJIMHBI .

1.1 lesn u3yyeHusi AUCHUNINHBI.

Henpto npenogaBaHus U U3y4eHUsT TUCHUTUTUHBI « DYHKIIMOHAIBHBIM aHATN3) SBISETCA
OBJIaJICHUE CTYIEHTaMU METOJaMH (PYHKIIMOHATBHOT'O aHAJIN3a HETIOCPEICTBEHHO
MPUMBIKAIOIIMMU K 3aJla4aM MPUKIaIHON MaTeMaTUKH, KOTOPbIE HEOOXOUMBI C OJTHOM CTOPOHBI
U1t pOpMHUPOBAHUS HABBIKOB PabOTHI ¢ a0CTPAKTHBIMUA MAaTEMAaTUYECKUMHU MOHSITUSMH, a C
JIPYTOM CTOPOHBI JIJIsl BOCIIPUSTHS C OOIIETEOPETHUECKUX TO3UIIMNA UEH U METOJIOB CMEKHBIX
JTUCIUIINH, TTOJIOTOBKY BBIMTYCKHUKA KaK M K HAYYHO-UCCIIEIOBATEIbCKOM AEATeIbHOCTH, TaK U
K [IPOU3BOJICTBEHHO TEXHOJIOTMYECKOH JeATeILHOCTH B 00IaCTH PEIICHUS MPUKIIATHBIX 3a/1a4.

1.2 3agauu AUCHUILIMHEL.

3anayeil u3ydeHus IUCUUIUIMHBI “DYyHKIIMOHAIBHBIM aHAINU3 SIBIISIETCS pa3BUTHE
CHOCOOHOCTEH CTy/]eHTa IOHUMAaTh, COBEPILICHCTBOBATh U IPUMEHSITh COBPEMEHHBIH
MaTeMaTUYEeCKHI anmnapar Mpy PEeIIeHUHN 3a/1a4, BOZHUKAIOIUX HA IIPAKTUKE U B HAYYHO-
UCCJIE0BATEIbCKOMN NEATEIbHOCTH.

1.3 Mecro aucuuniannb! (MOIyJis) B CTPYKType 00pa3oBaTe/IbHOIi IPOrpaMMbl.

Kypc «®yHKIMOHATBHBIN aHAJIN3)» OTHOCUTCS K TUCUUILTHHAM T10 BEIOOPY BapuaTUBHOM
yactu bioka 1. [l ocBoeHus Kypca CTyJieHTaMH HE00X0IMMO HAJIMYKE Y CTY/IE€HTOB 3HAaHUH U
YMEHUH MPUOOPETEHHBIX B pe3yJbTaTe M3y4eHHS UMH 0a30BBIX KYpCOB MAaTEeMaTHYECKOTO
aHaym3a, ajareOphl U AHATUTUYECKON reoMeTpuH, TuddepeHInaIbHbIX YpaBHEHUA. 3HAHUS,
MIOJIyYEHHBIE [TPU U3YyYEHUH JJAaHHOTO Kypca , HaXOJIT IPUMEHEHHUE NPU U3yUeHUU «Y paBHEHUM
MaTeMaTHuecKoi pu3ukmy», «IuddepeHnuansubix ypaBHeHHI», « Teopun BeposITHOCTE,
«YHCIeHHBIX METOAOBY, psifia TUCHUIUIMH crelranu3auud. Metos! (yHKIIMOHAIBLHOTO aHalu3a
HaXOJAT CBOE MPUIIOKEHHUE B PA3JIMYHBIX chepax COBPEMEHHON MPUKIIAJIHOW MaTeMaTHKH,
HanpHUMep MPHU CO3/IaHUN COBPEMEHHBIX CUCTEM YIPABIIEHUS, a TAKKE B HAYYHO-
MCCJIeI0BATENbCKOM padoTe.

1.4 IlepedyeHb MJIaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIO0),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.

N3ydenue nanHoi yueOHON AMCHUILIMHBI HAMpaBIeHO HA (OPMUPOBAHUE Yy 00YIAIOIINXCS
KOMIIETEHIIUN

No Nunexc Conepxanue B pesynbprare uzydeHust yueOHON AUCIIUTUIAHBI
I r_[ KOMIIET | KOMIETeHUUH (WIH e€ 00yyYaromuecs 10JKHbI
" | eHuum 4acTu) 3HATh YMeTh BJIaJleTh
1. CriocoO6HOCTBIO OcHoBHbIE JIOKa3bIBaTh METOIaMHU
[1K-2 MMOHUMATb, MIOHSTHS, YTBEPKACHHUS, (GyHKIIMOHATBH
COBEpIICHCTBOBAaTb U | TEOPEMBI cneurduyHbIe Ooro  a”aausa
MPUMEHSITh METO/IBI, JUTSE TUIs
COBPEMEHHBIN QITOPUTMBI U | PYHKIIMOHAIBHOT | MCCIIEOBAHUS
MaTeMaTHYeCKUn CpelCcTBa 0 aHaJIn3a, | pa3INdHbIX




e WNHupekc Coneprkanue B pe3ynbrare uzyueHust yaeOHON AUCHUTIIHHBI
- KOMIIET | KOMIIETCHIIMH (Uiu e€ 00yJaromuecs: JOIKHbI
" | eHuumn 4acTH) 3HATH yMeTh BJIA/IETh
ammapar (GyHKIMOHAT | TPUMEHSTH MPHKJIaIHBIX
BHOTO METO/IbI 3azad.
aHaiu3a (byHKIMOHATIBHOT
0 aHamu3a Ui
peeHus
MaTeMaTHYeCKHUX
3aja4

2. CTpyKTYpAa M cojiepKaHue AU CHUILIMHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUIIJIMHBI 10 BUAAM PadoT.

OOmast Tpyno€MKOCTh JAMCHUIUIMHBI cocTaBisier & 3ad.eq. (288 wacoB), wux
pacnpeeneHye Mo BujaaM padoT NpeICTaBIeHO B TaOJIUIIE

TpynoeMKOCTbh, 4acoB
Bun pabotsl

5 cemectp 6 cemectp Bcero
KonrakTHasi paGoTa (Bcero), B ToM 4mcJe: 74,3 68,3 142.,6
AynurtopHas padora: 70 64 138
B Tom umncie:
Jlexmmun (J1) 34 32 66
JlaGopatopusie pabotsl (JIP) 36 32 68
HNnas koHTakTHas1 padora
Konrtponupyemas camoctositensHas padora (KCP) 4 4 8
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3 0,6
CamocrosiTesibHas padora: 69,7 75,7 145,4
CamoroarotroBka 25 31 56
IToaroroBka ¥ caua 3K3aMeHa 447 447 89,4
OO0masi Tpy10€eMKOCTh 144 144 288
Bua HTOroBOro KOHTPOJIA IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa AUCHUILIMHBI:

Pacripenenenuie Bu1oB yueOHOM paOOTHI U UX TPYTOEMKOCTHU IO pa3/esiaM JUCIUILTAHBI.
Paznensl aucuumnnuHbl, n3ydaemeie B 5 (Tabm.2) u 6 (Tabn. 3) cemectpax

Tabmuia 2. Paznensl TUCIUTUTNHEI, U3y4aeMbIe B 5 CEMECTpE.



KomngecTBo yacoB

AynutopHas
pabora
Ne HaumeHnoBanue pazaenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1. |Tpuronomerpuueckue psabl Pypbe 30 14 6 8 6 10
2. |Wnrerpan JleGera 37 20 8 12 6 11
3. [IIpoctpancrsa JleGera 29 12 6 6 6 11
4 Jlunelinbie HOpMHUPOBAHHBIC MPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pazaenaM JuCHUTIIMHBI 139,7| 74 34 36 25 | 44,7
[Tpomexyrounas arrectanus (MKP) 0,3
KonTpons camocrostensHoi pabotsl (KCP) 4
Htoro 144 | 74 34 36 25 | 44,7
Tabnuna 3. Pa3znenbl IMCHUIUIMHEI, U3y4aeMbIe B 6 ceMecTpe.
KomndgecTBo yacoB
AynutopHas
pabota
Ne HaumenoBanue pa3aenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1 |EBKJIMIOBBI MPOCTPAHCTBA 29 12 6 6 8 9
2 |JIuneiinple GyHKIMOHAIIBI 29 10 6 4 9 10
3 |J/IuneliHble onepaTopsI 38 22 10 12 12 14
4 [TpunoxeHns: TMHEWHBIX OIIEPAaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no pazznenam AMCHUIUIMHBI 139,7| 64 32 32 31 447
[Tpomexxyrounas arrecranus (MKP) 0,3
KonTpons camocrositensaoit padotel (KCP) | 4
Hroro 144 | 64 32 32 31 447

[Tpumeuanue: JI — nexuuu, JIP — naboparopubie 3anatus, CPC — camocrositenbHas pabota
cryaenta, KCP — koHtponupyemas pabGora cTyneHTa, D3- MOATOTOBKAa K cjaade 3adyera U

OK3aMcCHa.

2.3 Conep:kanue pa3iejioB TUCHUILINHBI:
2.3.1 3anaTuda JeKIINOHHOT0 THIIA.

Paznensl qucuumnnuHel, nu3ydaemsie B 5 (Tabn.4) u 6 (Tabmn. 5) cemectpax




Tabnuna 4. Pa3znenbl IUCIUTUIMHEL, U3y9aeMbIe B 5 ceMecTpe.

HOPMHPOBaHHbIE TpocTpaHcTBa. Onpeaenenue. [Ipumepsl.
[Ipenen nocnenoarensHoctu B JIHII. CBolicTBa
npeaenoB. 3agayu. OTKPHITHIE U 3aMKHYTbHIE
npoctpanctsa B L. [Ipenenshas Touka. Teopema.
DKBUBaJICHTHBIE HOPMBI. TeopeMa 00 HIKBUBAIEHTHBIX

HOpMax B KOHEYHOMEPHOM IpocTpaHcTBe. PaccTosiHue ot

No| HaumeHnoBaHue MDopma TeKylero
Coneprxanue pasjena
paszznena KOHTPOJISt
1 2 3 4
1./ Tpuronomerpuu |[Iepuoardeckue BeTUIHHBL. ['apMOHUYECKUNA aHATIU3. Ompoc no
€CKHUE psAIbl [Tonustue psaaa. Koadpunuentsr @ypne.MuTErpan pe3yJbTatam
Dypee Hupuxne.Jlemma Pumana. Cneacreue u3 He€. [Ipuniun WHIUBUYIbHOT
nokanu3uuu. [Tpusnaku J(unu u Jlunmmia cxoqumoctu 0 3a/1aHus
psana @ypwe B Touke. Paznoxkenue B psag Oypbe 1ist
MIPOU3BOJILHOTO MPOMEXyTKa. Paznosxkenue B pan Oypbe
Hernepuoanueckon Gpynkmuu. Paznoxxenne B psan Oypoe
TOJIBKO IO CHHYCaM U TOJBKO MO KOCHHYCaM.
PaBHOMepHas cxoqumocTs psina Oypobe.
1 2 3 4
2.UuTerpan Heo6xoaumMocTh 000011IeHNs IOHATHS HHTETpaia Ormpoc no
JleGera Pumana..Mnoxecrsa Touex. [lonsrue mepel. CBOMCTBA  |pe3ynbraram
Mepbl. MHOXKECTBO MEpbI HOMb. ONPEAE/ICHIS, IPUMEPEL. |y qHBHIyaIbHOT
N3mepumsbie pynknnun. Teopema 00 SKBUBAIEHTHBIX 0 32/1aHUS
onpezaeneHusx nsmepumont pynkuuu. CBoicTBa
U3MEPUMBIX (QYHKITHI.
Wnrerpain Jlebera oT orpaHu4eHHON U3MEPUMON
¢byHKIMH, ToHsATHE. Teopema O CyIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uurerpaioM Pumana
.HNurerpan Jlebera no mpou3BoJIbHOMY U3MEPUMOMY
MHOXkecTBY. CBoiicTBa nnTerpaina Jlebera .Murerpan
JleGera oT HEOrpaHUYEHHON (YHKIUH.
3.[Mlpocrpancrea |[lonstue Ly[a, b]. Teopema o Bl1OKEHHH IPOCTPAHCTB. 1. Ompoc o
Jlebera Jlunerinocts npoctpancts Ly [a, b]. Hepasenctso pe3yibTaTam
['énpaepa. Hepasenctso Munkosckoro. Hopma B Ly [a, b]. | MHAUBUYaTbHO
IIpoctpanctso L,[a, b]. CBoiictBa ¢pynkuwuii L,[a, b]. r0 3a7aHus
CxomumocTs B Ly [a, b]. Teopembl 0 e TMHCTBEHHOCTH 2. KosioksuyM
npejiena, 0 HepPepbIBHOCTH HOPMBI, PyHIaMEHTaNbHOCTH |
U CXOAUMOCTH B L, [a, b].
Teopema o npubmmwkennu GpyHkuuit u3 Ly [a, b].
4 |JIuneitHble JIuneitnsie npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HOpMHpOBaHHBI |M30Mopdu3m.. JlnHeitHas 3aBucuMOCTh. baswuc. pe3yabTaTam
€ npocTpaHcTBa. [PasmepHoCcTh. PakTOp-POCTpaHCTBO. Teopema o MH/IMBHIyaIbHOT
pa3MepHOCTH (GakTOp-pOoCTpaHCcTBa. JIuHeitHbIe 0 3a/1aHUS




TOYKHM J10 ToAnpocTpancTBa. Jlemma Pucca o moutu
nepneHauKkyispe. PyHIaMeHTaAIbHOCT B IMHEHHOM
HOpPMHUPOBaHHOM mpocTpaHcTBe. [lonarus. CoiicTBa
banaxossle npoctpancTsa. [lonsatus. [Ipumepst. [Ipumep
HEIOJIHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA. Psbl B
HOPMMPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb, KDUTEpUI
Ko, abcomnroTHas cxonuMocTb. [IpuHIHI BII0)KEHHBIX
mapoB. Teopema bapa.KomiiakTHbie MHOXKECTBA B
HOPMHPOBAHHBIX POCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTh KOMIIAKTHOI'O MHOXkeCTBa. IIpenkomnakTHbie
MHOkeCTBa. CBSI3b ¢ KOMIIAKTHBIMU MHO>KECTBaMH.
Kpurepuii Xaycnopda npeaxoMnakTHOCTH MHOKECTBA B
HOPMHPOBAHHBIX NpocTpaHcTBax. KoMnakTHOCTE 1
KOHEYHOMEPHOCTB. TeopeMa 0 KOHEYHOMEPHOCTH
JIOKaJIbHO-KOMIIAKTHOI'O ITPOCTpaHcTBa. Teopema Apuena.
baHnaxoBbI€ POCTPAHCTBA CO CYETHBIM 0a3UCOM.
[Tonsitue. [lpumepsl.

Omnpenenenue U NpuMepsbl cenapadesIbHbIX
HOPMMPOBAHHBIX IIPOCTPAHCTB.

Tabnuna 5. Pa3znenbl IUCHUIUIMHEL, U3y4aeMbIe B 6 ceMecTpe.

HaumenoBanue dopma TeKyIero
Ne Coneprxanue pasjiena
paszznena KOHTPOJIA

1 2 3 4
EBKJIMI0BBI Ornpezenenne ruaL0epTOBa MPOCTPAHCTBA. Ormpoc no
TpOCTpaHCTBa [Tpumepbl. OpTOroOHAIBHOCTH B ITHILOEPTOBOM pesyJbTaram

npoctpancTBe. Teopema 06 0HO3HAYHOM VHIMBHIYalbHOTO
IIPEJICTAaBICHUH BEKTOPA B BUJIE CYMMBI €T0 3a1aHus
IIPOEKIMI Ha OPTOTOHAJIBLHBIE MOIIPOCTPAHCTBA.

JlemMa 00 OpPTOTrOHAJIBHBIX MOJIPOCTPAHCTBAX.
OpTOHOPMUPOBAHHBIE CHCTEMBI B THIIHOEPTOBBIX

npoctpancTBax. CyniecTBOBaHHE

OPTOHOPMHPOBAHHOTO 0a3uca B cernapadenprHom H-

npocrpaHcTse. Pansl @ypee B H-npoctpancrse.

DKCTpEMaIIBHOE CBOKWCTBO YACTUYHBIX CYMM psiJia

@ypre. IlomHOTa ¥ 3aMKHYTOCTH

OpPTOHOPMHPOBAHHOM cucTeMbl B H-ipocTpaHcTBe.

Teopema Pucca-®umepa B H-npocrpaHncTse.

N3omopdusm H-mpoctpaHcTs.

1 2 3 4
ITuneiiHble Jluneiinblie pynkunonans! B JIHII . Onpenenenne.  |Ompoc no
byHKIMOHAIBI TeopeMa 0 KOpa3MEpPHOCTH sApa TUHEHHOTO pe3ylbTatam

¢ynkunonana. Teopema Xana-banaxa B TMHEHHOM  |MHAMBUYaTbHOTO
IIpoCTpaHCcTBE. JINHENHBIE HENPEPBIBHBIE 3a/1aHUS

¢ynkunonans! B JIHII. HenpepsiBHOCTS 1




OrpaHUYEHHOCTH JIMHeHHoro (ynkiuronana B JIHIL.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o monxore L*. Cnabas
cxoaumocts B JIHIIL. Teopema Pucca o
IIPEJICTaBICHUH JTJUHEMHOTIO HENPEPBHIBHOTO
¢ynkunonana B H-mpoctpancrse.

ITnHeiinbie
DIIEPATOPHI

JIvHeiHbIi onepaTop B JIMHEHHOM MPOCTPAHCTBE.
ITonsTue, npumepsl. JINHEWHBIN HENIPEPBIBHBIN
oneparop B JIHII. HenpepriBHOCTS 1
OrpaHU4eHHOCTh. HOpMa TMHEMHOr0 OrpaHuYeHHOTO
onepaTtopa. CBoiicTBa, mpuMepsl. PaBHOMepHas
CXOAMMOCTb JJMHEUHBIX onepaTopoB. TeopeMsl 0
pPaBHOMEPHOU CXOJUMOCTHU B €IMHUYHOM KpYyTe.
Cnencrsue. ITonnora npocrpanctea L(L, Lq).
CunbHast cxoagumocts B L(L, Ly).Ilpumepsr.
[Ipunuun paBHomepHoii]l orpannyenHoctu. Teopema
banaxa-Illteiinrayza. O6patHblil oneparop.
Onpenenenue. Teopema 0 TMHEHHOCTH ornlepaTopa
A™'. JlocTaTodyHOE YCIOBHE OrPaHHYCHHOM
00paTUMOCTH JIMHEHHOTO oneparopa. Teopema o
cymectBosanuu oneparopa (I + A)~1. Teopema 06
OTpaHHYEHHON 0OPAaTUMOCTH OlepaTopa, OJIM3KOro K
orpaHuueHHO obpaTumMomMy. PerymsphHoe
MHOXECTBO, CIIEKTP U PE30JIbBEHTA JUHEHHOTO
oneparopa. CnekrpanbHblil paguyc. [lonsarue
COMPSDKEHHOT 0 oneparopa. TeopeMa o ero
npenacrasieHny B H-npoctpanctee. Teopema o
JIMHENHOCTH U HENIPEPBIBHOCTHU COIPSIKEHHOIO
onepaTopa. CaMoCONps’KEHHbIE ONIEPATOPHI.
CaoiicTBa. Onpesenenue 1 NpocTenine cBONCTBa
KOMITIaKTHBIX OIepaTopoB. Teopema o CTpyKType
KOMITIaKTHOT'O OIIEPATOPA.

1. Onpoc no
pe3ysibTaTamMm
WHIUBUTyaJIbHOT
0 3a/1aHus

2. KomokBuym

[ Ipunoxxenus
TMHENHBIX
DIIEPATOPOB

IlepBas Teopema @penronsma. Bropas Teopema
@penronsma. Tperss TeopeMa Openrosnbma.
Pemenue naTerpanbHbIX ypaBHeHU dpenroapma 2-
IO poJa ¢ BBIPOKIAEHHBIM sApoM. Mccnenosanue
WHTETpaJbHbIX ypaBHEHUN DpenronbpMa ¢ mMOMOIIBIO
anpTepHaTuBbl Opearonpma. Pe301bBEHTHBIN METO/
pELIeHUS] HHTErPaJIbHbIX ypaBHEHUN. MeTox
CKUMarImux orodopaxenuii. [IpousBogusie Operie
u I'aro.

Ompoc no
pe3ynbTaTam
WHIUBUIYAIBHOTO
3aJaHHS

2.3.3 JlaGopaTopHbIe 3aHSITHS.




Tabmuma 6. Pasaens! AUCHUILIMHEL, H3y4aeMbIe B 5 ceMecTpe.

HaumenoBanue
®opMa TeKyLero
Ne | paznena/momyn HaumenoBanue nabopatopHbix padboT
KOHTpPOJIA
o
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psiabl @ypbe Ha ( -mw,m) | 1. BeimomHenue
YECKUE Psi/Ibl IPAKTUYECKUX
Dypse Tema 2. Tpuronomerpuueckoe psiabl Pypoe Ha (-1,1) Sa[aHHil
Tema 3. Pasnoxenus B psag @ypbe TOJIBKO IO CHHYCaM | ) Ormpoc 110
WJIM TOJIBKO IO KOCUHYCAM pesyibTaTaM
MPaKTUYECKHUX
Tema 4. OcoberrocT k03 urmeHToB psna Oypbe. p .
3aJlaHui
JuddepenunpoBanue 1 HHTETPUPOBAHHUE PSIOB
Dypee
2 | UnTerpan Tema 1. Mepa Jle6Gera. 1. Bemmonnenue
JleGera IIPAaKTUYECKUX
Tema 2. MuoxectBa MephbI 0 3a1aHUiA
Tema 3. I3mepuMble MHOXKECTBa 2. Onpoc 110
e3yJibTaTaM
Tema 4. VI3smepumble GyHKIUU pe3y
MIPAKTUYECKUX
Tema 5. Mnterpan Jlebera ot orpannueHHbIX GyHKIUH | 3alaHUN
Tema 6. Unterpan JleGera oT HeorpaHMUEHHbBIX
byHKIMI
3 | IIpoctpanctBa | Tema 1 OCHOBHBIEC CBOWCTBA MPOCTPAHCTB LP 1. Beimonnenue
JleGera NPaKTUYECKUX
Tema 2. CxogumocTh B IpocTpaHcTBax Lp 3aanmi
Tema 3. IIOTHOCTE MHOXECTB B IIpOCTpaHcTBax Lp 2. Onpoc 1o
pe3yibTaTam
MPAKTUYECKUX
3aaHu
4 | JIuneiinple Tema 1. MeTpuka B JINHEWHBIX IPOCTPAHCTBAX. 1. Beimonnenue
HOPMHPOBAaHH MPaKTUYECKUX
bie Tema 2. Hopma B TMHENHBIX IPOCTPaHCTBAX. 3a1aHui
IIPOCTPAHCTBA .
Tema 3. CXO0IUMOCTh B TUHEUHBIX HOPMUPOBAHHBIX 2. Ompoc 110
MIPAKTUYECKUX

Tema 4 3aMKHYTOCTb, OTPAHUYEHHOCTb, OTKPBITOCTH ,

3aJaHui




KOMITAKTHOCTb B HOPMHUPOBAHHBIX IIPOCTPAHCTBAX

Tewma 5. [IpenxkommakTHOCTh B C[a,B]

Tabnuna 6. Pa3zaenbl IuCHUIUIMHBL, U3y4aeMble B 6 ceMecTpe.

HaunmenoBanue ®dopma
Ne | paznena/monyn HaunmenoBanue 1abopaTopHbIX paboT TEKYIIETOo
s KOHTPOJIS
1 2 3 4
5 | EBxinmoBel Tema 1. EBkimmoBsl mnpocTpanctBa , ooOmme | 1.
MIPOCTPAHCTBA | CBOWMCTBA Brinmonnenue
MPAKTHYECKHUX
Tema 2. IlpoexTupoBaHue Ha HOANPOCTPAHCTBO o
3a/laHui
€BKJIU0BA MTPOCTPAHCTBA
2. Ompoc 1o
Tema 3. OproroHanuzanus B TUILOEPTOBOM P
pe3ysbTaTam
IIPOCTPAHCTBE.
MPaKTUYECKHUX
3alaHuI
6 |Jluneiinbie Tema 1. Orpanuuennsie ¢ynkuonansl. Hopma | 1.
(DYHKIHOHATIBI | (yHKIMOHANA B IPOCTPAaHCTBaX Uy, Ly, . Brinonuenue
5 . MIPAKTUYECKUX
Tema 2. Hopma  nuHeWHOro QyHKIMOHanIa B 3 (A
L,(a,b), Cla, b].
2. Ompoc no
pe3yabTaTam
MPaKTUYECKHUX
3a1aHu I
1 2 3 4
7 |Jluneiinbie Tewma 1. JIuneiinbie onepaTopbl 1.
OIIepaTopsl Brinonnenue
Tema 2.  Orpanuuennsle ormnepatopsl. Hopma
MPaKTUYECKUX
oreparopa. .
3a/laHui
Tema3. Hopma orpaHu4eHHOTO orepaTopa
p p patop 2. Ompoc o
Temad.O6patHblit oneparop. CriekTp, pe30JbBeHTa | pe3yJbTaTaM
oreparopa MPaKTUYECKUX
3aaHui
Tema 5. ConpsikeHHBIE OIIEpaToOphI
Tema 6. BrioniHe HenpepbIBHBIE ONIEPaTOpPhI
9 |IIpunoxxeHus Tema 1. Pemenue wuHTerpanbHbIX ypaBHeHU# | 1.
TCOpHUH Brimonnenue




OIepaTopoOB @®penronbma ¢ BBIPOKICHHBIM SIPOM. MPAKTUIECKHUX

. | 3amaHui
Tema 2. HccnenoBanue MHTErpajibHbIX YpPaBHEHUN

CDpCI[l"OJ'IBMﬂ C HCIIOJIb3OBAHHUEM AJIBTCPHATUBEBI 2. OHpOC 10

®penroyiibma pe3ynbTaTam
. MPAKTUYECKUX
Tema 3. PemieHue MHTErpajbHbIX ypaBHEHUM TpHU N
3a/IaHui

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

Tema 5. IIpoussogusie @pente u ['aTo

3amuTa abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcosoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
kosumokBuyM (K), rectupoBanue (T) — He mpeayCcMOTpPEHBI.

2.4 IlepeyeHb yueOHO-MeETOAUYECKOI0 o0ecneyeHHs i1 CAMOCTOSATEIbHOM padoThl
00y4YaOIIUXCH 10 JUCHHUILIMHE (MOLYJII0)

[enbto caMocTosATENbHOM pabOThl CTY/ACHTA SIBJIAETCS YIIyOJ€HUE 3HAHUMN, [TOJIyYE€HHBIX
B pe3ysbTaTe ayAUTOPHBIX 3aHATHH. BpIpaGaThIBalOTCS HABBIKM CAaMOCTOSTEIBLHON pPalOTHI
3aKperuIstoTCs ONBIT M 3HAHUS MOJTy4YE€HHBIE BO BpeMs J1a00paTOPHBIX 3aHATHH.

[Tepedenn yueOHO-METOIUIECKOTO 00ECTIeUeHUs TUCITUTIITUHBI 110

No Hanmenosanue BBITIOJTHEHUIO CAMOCTOSITEIBHON PabOThI
paszena
1 2 3

1) Tpuronomerpuueckue|l. Harancon N.I1. Teopus GpyHKImMit BelecTBEHHON MEpeMEHHOI:
pansl Dypee Y4ebnuk aj1st By30B. 5-¢ u3n., crep. — CI10.: U3narenscrBo “Jlans”,
2008. — 560 c.: ni1. — (YueOHuku Juist By30B. CrienainbHas
mureparypa). ISBN 978-5-8114-0136-9

2 Jlemunosuy B.I1. CoopHUK 3a71a4 M ypa>KHEHHH 110
MaTeMaTH4IecKoMy aHanm3y: YueOHoe nocodue. - Jlanp, 2017. — 624
c.—ISBN 978-5-8114-2311-8

3. Biacosa E.A., Mapuesckuii M.K. DiemeHTsI pyHKIIOHATBHOTO
aHanmm3a: YuebHoe nocobdue. — CI10.: Mznarenscro “Jlanp”, 2015. —
400 c. — (YueOuuku yist By30B. CrieranbHast uteparypa). ISBN 978-
5-8114-1958-6

2.  |Uuterpan JleGera 1. Harancon W.II. Teopust ¢pyHKIMIA BellleCTBEHHOM MepEeMEHHOM:
Y4ebnuk ay1s1 By30B. 5-¢ u3g., crep. — CI10.: M3garenscrBo “Jlans”,




2008. — 560 c.: wi. — (YueOHuku ay1s1 By30B. CrieruaibHast
muteparypa). ISBN 978-5-8114-0136-9

2. Bnacora E.A., Mapuesckuii M.K. DneMeHTbI (hyHKIIMOHATBHOTO
anammsa. Yuebnoe mocooue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku my1s By30B. CrieranbHas mureparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omun C.B. DneMeHTbI Teoprn HyHKINAN 1
(byHKIMOHATIBHOTO aHanm3a. — 7-¢ u31. — M.: DUSMATIINUT. 2009. —
572 c¢.— ISBN 978-5-9221-0266-7

[IpocTpanctBa
JleGera

1. Harancon W.I1. Teopust pyHKIMI BEIIECTBEHHOM TIEPEMEHHOM:
Y4eOHuk 17151 By30B. 5-€ U3, crep. — CII6.: M3narenscTBo “Jlanp”,
2008. — 560 c.: . — (YueOnuku [uist By30B. CrienuanbHas
mureparypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuesckwuii M.K. DnemeHTsI (QyHKIIMOHATIBHOTO
aHam3a. Yueonoe nocodue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrenpanbHast uteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omun C.B. DnemeHTsI Teopun GYHKINN 1
GbyHKIIMOHATBHOTO aHanm3a. — 7-¢ u3a. — M.: ®U3MATIIUT. 2009. —
572 ¢.— ISBN 978-5-9221-0266-7

JInnennrie
HOPMHUPOBAHHBIE
MIPOCTPaHCTBa

1. BnacoBa E.A., Mapuesckuii 1.K. DnemMeHTbI (HyHKIIOHAIEHOTO
anaimsa. Yuebnoe rmocodue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku yist By30B. CrelanbsHas auteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., Cobones B.W. Kparkuii kypc ¢GyHKIHOHAIEHOTO
aHaimm3a : YyeOHoe rmocodue. 2-e u3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHuku 1yist By30B. CrienmaibHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL., Kopues B.B., Xpomos A.I1. COopHuK 3a1a4 110
(YHKIMOHAILHOMY aHAIM3Y. Y4eOHoe mocodue. 2-e u3fl., UCHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHHUKH 1715
By30B. CrieranbHas mteparypa). ISBN 978-5-8114-1274-7

EBxanoBb1
MPOCTpPaHCTBA

1. Bnacosa E.A., Mapuesckuit 1.K. DnemenTs! QpyHKIIMOHATBHOTO
aHam3a; Yueouoe nocodue. — CI16.: M3marensctBo “Jlans”, 2015. —
400 c. — (Yuebnuku 1yis By30B. CrenanbsHas uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., Cobones B.W. Kparkuii kypc ¢GyHKIHOHAIEHOTO
aHanm3a : YyeOHoe rmocodue. 2-e m3n., crep. — CI106.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHuku 1yis By30B. CriennaibHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL., Kopues B.B., Xpomos A.I1. COopHuK 3a1a4 10
(bYHKIMOHAILHOMY aHAIM3Y. Y4ebHoe rmocodue. 2-e u3fl., UCHp.. —
CII6.: M3narensctBo “Jlanp”, 2012. — 192 c. : wi. — (YueOHHKH 1715
By30B. CrieranbHast uteparypa). ISBN 978-5-8114-1274-7




6. [luneliHbie 1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTbI HyHKIIHOHAIEHOTO
(byHKIIMOHATBI a"anmm3a: YuebHoe nocoodue. — CI10.: Mznarenscro “Jlans”, 2015. —
400 c. — (Yuebnuku 115 By30B. CrieranbHas ureparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepruk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aranmm3a ;. Y4eOHoe mocodue. 2-¢ u3j., crep. — CI106.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 111 By30B. CrienpaibHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeBuu A.I1., Kopuer B.B., Xpomos A.Il. CoopHuK 3a1a4 110
(YHKUIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-€ u3J., UCIp.. —
CII6.: M3parenncro “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas sureparypa). ISBN 978-5-8114-1274-7

7. Jluneiinsie oneparopsl |1. Bnacosa E.A., Mapuesckuii .K. DnemMeHTh! pyHKIIMOHATBHOTO
anammsa. Yuebnoe rmocodue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebuuku amst By30B. CrieransHas mureparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Cobones B.W. Kpartkuii Kypc (pyHKIIMOHATBHOTO
aHaimm3a : YyebHoe rmocodue. 2-e u3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku yist By30B. CrienmaibHas
muareparypa). ISBN 978-5-8114-0976-1

3. I'ypeuu A.IL., Kopues B.B., Xpomos A.I1. CoopHuK 3a1a4 1o
(YHKIMOHAILHOMY aHAIM3Y. Y4eOHoe mocodue. 2-€ u3fl., UCHp.. —
CII6.: M3narenncrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHast sureparypa). ISBN 978-5-8114-1274-7

8. [Ipunoxenus teopuu |1. Bnacosa E.A., Mapuesckuii U.K. DnemeHTs pyHKIIMOHAIBHOTO
DIIEpaTOPOB a"amm3a: YuebHoe nocobue. — CII6.: Mzparenscto “Jlans”, 2015. —
400 c. — (Yuebnuku yist By30B. CrieranbHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kpartkuii Kypc (GyHKIHOHAITEHOTO
aHanm3a . YyebHoe nocodue. 2-e u3a., crep. — CI10.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku yist By30B. CrienuaibHas
muareparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL., Kopres B.B., Xpomos A.I1. COopHuk 3a1a4 10
(YHKIMOHAILHOMY aHAIM3Y. Y4eOHoe ocodue. 2-e u3fl., UCHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : win. — (YueOHHUKH 1715
By30B. CrieransHas uteparypa). ISBN 978-5-8114-1274-7

Y4eOHO-MeTOoIMUeCKUe MaTephalibl Ui CaMOCTOSTEIbHOM pPabOThl OOydYaIOIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbsi (OB3) mpenocrasinstores
B (hopMax, aanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPHUSTHS UH(DOpMAIINN:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUSL:

—B MeYaTHOM (popmMe yBeTHMueHHBIM MIpUPTOM,



— B (hopMe DIIEKTPOHHOTO IOKYMEHTA,

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arllapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0yyJaromxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C ToukM 3peHus NPUMEHSIEMBIX METOJOB MCIOJIB3YKOTCS KaK TpaJULMOHHBIE
UH(POPMALIMOHHO-O0BSCHUTENbHBIC JIGKIIMMA, TaK W WHTEpAaKTUBHAs I[0Jlaya Marepuaiga ¢
MyJIbTUMEAUHHON cucTeMoil. KoMnbloTepHBIE TEXHOJIOTMU B JAHHOM cCllyyae OOeCHeuMBarOT
BO3MO>KHOCTh PA3HOIUIAHOBOT'O OTOOpPa)KEHUS aJrOPUTMOB U JIEMOHCTPALMOHHOI'O MaTepHaa.
Takoe couyeTaHue MO3BOJSAET ONTHUMAJIBHO MCIIOJIB30BaThb OTBEIEHHOE BPEMs M PaCKpbIBaTh
JIOTUKY U COJICPKAHUE JUCLUIIIINHBL.

JlekuMu MpeaCcTaBISAIOT COOON cucTeMaTHyecKue o0030pbl TeM (YHKIIMOHAJIBHOTO
aHainza. JlabopaTopHoe 3aHATHE MO3BOJSET HAYyYUTh CTYAECHTAa NPUMEHSATH TEOPETUUYECKUE
3HAHU NPH PELIEHUH U UCCIIe0BAaHUM KOHKPETHBIX 3ajiau. JJabopaTopHble 3aHATHS TPOBOJIATCS
B TPaJUIMOHHBIX ayauTopusx. [logxosn pazdopa KOHKPETHBIX CUTyallUi IIUPOKO UCIOJIb3YETCS
KaK IpernojasareileM, TaK M CTYACHTAMHM IpU IPOBEIEHUU aHAJINW3a Ppe3yJbTaToB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOIECCE HCCIEAOBAHHS YacTo
BCTPEUAIOTCS 3a/a4M, Il KOTOPBIX €IMHBIX MOAXOAOB HE cylecTByeT. Kaxknas KOHKpeTHas
3a/7la4a MpU CBOEM MCCIEAOBAHUM HMMEET MHOXKECTBO IOJXOJOB, a 3TO TpedyeT pa3dopa u
OLICHKH 11€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYalUH.

Jnst ui ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSIMHU 370POBbs IIPENYCMOTPEHA OpraHU3anus
KOHCYJIbTAllMM C NUCIOJIb30BAHNUEM DJIEKTPOHHOM TOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCleBaeMOCTH U IIPOMeKYTOYHO I
aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPE/ICTB I MPOBeeHHS TeKYIIero KOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUH CTYJECHTOB MPEACTaBISIET COOOM:

— BBIIIOJIHEHUE JIOMAIIIHUX 33/1aHUH;

— BBIIIOJIHEHUE CAMOCTOATEIbHON padOThI;

— MPOBE/IEHUE KOHTPOJIbHBIX paboT.

O06pazern 3a1aHui 715 TEKYLETO KOHTPOJIS yCIIEBAEMOCTH.
5-ii cemecTp

1.Paznoxuts B pan @ypbe Gynkumio f(x) = x, onpesenennyio Ha orpeske [- 1, 7|,
2.Paznoxuth B psig Oypbe pynkmmio f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Pasnoxkuts B psax Dypee a) 1o cuHycam, 0) mo kocuHycam ¢ynkmuio f(x) = m — 2Xx,
orpezeneHnyro Ha orpeske [0, ).

4. Paznoxuth B pan Pypbe a) mo cuHycaM , 0) mo kocuHycaM ¢yHkmmof (x) = x2,
onpeeneHnyro Ha orpeske [0,1].

5. Kak cuefyer MpoOJOKUTH abCONIOTHO HWHTETPUPYEMYIO Ha OTpPE3Ke [O, g] GyHKIHIO, HA
OTpPE30K [— T, n], 4T00bI ee psiag Dypbe UMeN BUL ),pyeq COS(2n — 1)x ?

6.MOeET JIt MHOXKECTBO, UMEFOIIIEE XOTs OBl OJIHY BHYTPEHHIOI TOUKY, UMETh HYJIEBYIO MepY?

7.Iloctpouts st smoboro « € (0,1) samkHyroe moaMHOXecTBO X orpeskal0,1] 0e3
BHYTPEHHHX TOYEK Takoe, uro m(X) = a.



8. ITycts X — MHOKeCTBO umcen u3 orpe3ka [0, 1], B IeCATHYHON 3aIUCH KOTOPBIX OTCYTCTBYET
mugpa 8. Haiitn m(X).

9. Spnsmorcas nu Qyskmuu f(x) m f3(x) usmepumbiMuM oxHOBpeMeHHO? A (pyHKIMH
feu f2(x)?

10. Beruucnute unterpan Jlebera f 01 f(x)dx, tne

1
x? , A/ BceX MppaljMOHaIbHBIX X, 60JIbIINX, YeM 3

) f(x) =1 x3, nna Beex MppalMOHAIBHBIX X, MEHBLIHX, 4YeM g )
0,ecimux € (0,1) N Q.
_ (x%,ecmnx € [0,1]\0Q,
b) f(x)—{ 1,eciu x € Q.

. 1
sinmx, eciu x € [O, E] \D,

c) fx) = {cos TIX, eCIU X € (%, 1) \D,

k x?%, ecnux €D,
rae D — KaHTOPOBO MHOXECTBO.
12. Tpusectu mpumep ¢yukmuu x(t), takou, uro x € L1[0, 1]\L,[0, 1].
13. Kakue u3 mpuBOIMMBIX HIKE (YHKIUN OMPEEIIOT pacCTOsTHIE Ha MHOXKeCTBE R:

D pl,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) =el ¥ —1; 9 p(x,y) =[x —y3|;
10) p(x,y) = %; p(x,y) = cos*(x — y)?

14) Kakue U3 NpUBOJUMBIX HUKE (QYHKIIHIA OMPEACISIIOT PACCTOSIHUE Ha MHOXKecTBe R™:

1) p(x,y) = maxyckenlxe — yili 2) p(6,y) = iema X = Yiels

3) p(x,y) =Li=alte —yil® 4) p(x,y) = maxycpen—1loxx — il;

5) p(x,y) = Xi=1 klxx — yil; 6) p(x,y) = Xgoalxe — yillnk?
15) Kakue W3 NPHUBOAMMBIX HIDKE (YHKIMH ONPENEISIOT PACCTOSHHE B Kiacce (yHKIW,
HenpepbIBHBIX Ha otpeske [0, 1]:

1) p(x,y) = maxozest 1X(0) = YOl 2) pxy) = sup? fj1x(@) - y(@ldr, te (0,1];

3) p(x,y) = \/ [ 1x(®) = y(®)l dt; 4) p(x,y) = max, 1, 11x(8) = y ()] + f;lx(r) —y(@ldr?

16) Kakue u3 NpHBOAMMBIX HWKE (YHKIHUI ONpENENSIOT PACCTOSIHUE B Kiacce (QYHKIIMH,
HENpepsIBHO auddepeHnnpyeMsix Ha otpeske [0, 1]:

1) p(x,y) = maxeepo,q)lx () — y (O

2) p(x,y) = [x(0) = y(0)| + maxeefo,)lx'(t) — y (B)1;

3) p(x,y) = maxeepo)|x(t) — y(8)| + maxeejo,1)lx'(6) =y (OI;

4 p(r,y) = max, g, () = y(O + max, o lx(©) =y (O
17) Haiitu paccrosiaue Mexay GyHkiusMa x (t) = sin 2¢ ucos 2t B npoctpanctse 1) C[0, ];
2) c[0,7]; 3)L.[0,m]; 4)L,[0,m].
18) Haiitu paccrosinue Mexay Gyaxmuamu  x(t) = t3 +t ny(t)= 2t3 + t> B npocrpaHcTe
1) C[-1,1]; 2) c[—-1,1]; 3)L,[—1,1]4) L,[—1,1].
19) UccnenoBars Ha CXOAUMOCTH MTOCIIEA0BATEILHOCTE {X) } B mpoctpanctee 1)IT; 2)1%; 3) ITk:
a) X = (i, 0, ...,0); 6) x,=(e?%,1,1,...,1); B)x, = (e ¥, 7, ..,e™");



r) x; = (cosk,2,2,..,2); n) xx = (kz, 1L ...,1).

20) HccnenoBath Ha CXOAMMOCTh IOCIEIOBATEIbHOCTD {X } B IpocTpanctse 1)l;; 2)1,. 5 3)ls

a) xp = (0; 0%0) 0) x, = (0, O%ﬁk—iz ) B) X), = (1,1, % et RL)
Dxe=(11,.02,00,. ) 0xc=(22.,2,00,..); &) x = (0,...,0,3,0,.

1 1 1T 1 -
)K)Xk=(;,m,...,m,§,...); 3)Xk=(€ k,0,0,...,0700 )

L . (1L L
e = (5,0,0,...,0,2=,0,0,.. ); 1) x = (1,@@. ,\F,oo .):
21) UccnenoBarp Ha cxoauMocTh B mpoctpanctse 1) C[0,1]; 2) L, (0, 1) IIOCJICJOBATEIILHOCTh
a) x,(t) = tk; 6) x,(t) =sint —sin i; B) xi(t) =
1) x, (£) = tF — k1 : o) xp (t) = tF — t2%; x) x,(t) = tekt,
22) B xaxux npoctpanctsax L,[0, 1] u kx kakomy mpezeiy CX0OaaTCs HOCTE0BATENEHOCTH:

ey

t
k2+ r) xi(t) = ek

: 1

(6 = VK, te[lo,;]; I L0 tE[O,k];
0, te (1] te (L]
B>xk(t>={ek’te[°'ﬂ; B0 (t) = f te[? 1
0, te(0,1] 7 E(E'l]

23) UccrenoBarp Ha cxoauMocTh B mpoctpanctse 1) C[0,1]; 2) L, (0, 1) psiast

8) TR t*; 6) Xito(1 — Dt¥; ) Tizge HD,
24) SIBasieTcss 1M OTKPHITBIM ~ MHOXECTBO  (pyHKIMi wu3 mpocrtpanctBa C[0, 1],
YIOBJICTBOPSIOIINX YCIOBHIO:

a)0<x(t) <1+t? te(0,1),

6) J,lx(®)lde < 1;

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

1

N [xG)| < 22
25. SIBisieTcs M 3aMKHYTBIM MHOXeCTBO (hyHKImid u3 C[0, 1], ymoBIeTBOPSIONINX YCIOBUIO
a) sgnx G) =1;
0) sgnx(t)=1,t € [0,1] ?
26. SIBAAIOTCS M KOMITAKTHBIMH, TpeakoMmmakTHeiMH B C[0, 1] cienyromue cemeiicTa
[10%:19012178

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

1

2) M = {x(@®IIx(0)| < Ko, f, (x(£)2dt < Ky ;
3 M={x®|x@®] <t telo1]}
4) xo(t) =t%ecm a)0<a;<a<a,<ow; 6)0<a; <a;
5) x,(t) = e®*®, eciu a)a €ER; 6) @ > 0;B) a < 0;
6) x,(t) =sin(at), ecmn a)a ER,; 0)0 < a < a, < ™;
7) x,(t) =sin(a+t), ecmma)d €ER; 6)0<a; <a<a, < o?
27. IIpoBecTy Ipoliecc OpTOroHanM3auu cuctemsl Gpynknuii {1, t, t2, t3} B npocTpancTse

a) L,(—1,1) ; 6)L,(0,1).
28. B npoctpancTBe [, HAUTH MHOKECTBO BEKTOPOB, OPTOTOHAILHBIX BEKTOPY X , €CIH

a) xo = (0,0, ...,0,1,0, ...); 6) xo = (0,1,0,1, ...); B)xo = (1,1,..,1,0,0,...).
29. B poctpancTBe L, [—1, ] HaiiTn nmpoekiuu GyHKIni

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



Ha moanpocTpancTBo Xy = {x(t) = ¢; + ¢, sint + c3 cos t}.

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

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

6 cemecTp

1. Kaxkue u3 npuBeJeHHBIX (pOPMYII 3a1af0T OIEPaTop:
1) A[x(t)] = max we[o, ]Ix(r)l ; A:C[0,1] - C[0,1];

10)A[x(t)] = SLgnx(t) A:C[0,1] - C[0,1];
11) Afx(¢) 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—(x1 xzz x; ..), A: Ly > ly;

14) (Ax)(t) = Zk_l P sinkt, A: I, — C[0,1];
15) Ax = (x(1),xG),x(3), ), A+ C[0,1] > L;

16) Ax = (xlxz—zz%) A: ly >l

17) Ax = (x,x3,x3,...), A: I, >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) A[x(t)] = x(O) A: L;(0,1) - L,(0,1);
6) Alx(t)] = (t) A:C[0,1] - C[0,1];
7) Alx(D)] = x(t=1), A C[0, ) > C[0, );
8) Alx()] = f x(t)dt, A: C[0,1] = C[0,1] ;
9) Alx()] = f x(t)dt, A: L[0,0) = L[0,);
[x(t)] =
[x(D)] =

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONEPATOPOB B 3aJAHHBIX MPOCTPAHCTBAX

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

3) 1, > 1, 10) L,(0,1) - C[0,1] ;
4) I, - C[0,1]; 11) C[0,1] - Iy

5) R® - R 12) €[0,1] - C[1,3] ;
6) I, - R?; 13) C[0,1] = L, .

N L, L

3. Kakwue 3 mpuBeIeHHBIX HIDKE ONEPATOPOB SBISIFOTCS JTHHEHHBIMU?

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

1=

1=

5) Alx(0)] = 1x(©)l, A+ C[0,1] - C[0, 1]
6) Alx(t)] = f etdr, A:C[0,1] - C[0,1];
7) (Ax)(t) = cos(tx,), A : R? - C(—00,);

Al
Al
Al

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



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

4. TlpoBepuTh JUHEWHOCTh M OTrPAHUYECHHOCTh (YHKIIMOHAJIOB W HAWTH HMX HOPMBI
B ll ,lz, loo
(o] . (o] . —_— (o] 2k
1) f0) =322 2) fO0) =B (-DFae 3) f0=85, 22k

k

5. Haiitu HOpMmy JjmHeiiHoro ¢ynkumonana a) B C[0,1], 6) B L,[0,1],B) BL,[0,1],
1
3aJIaHHOTO BBIPAKEHUEM || o h(®)x(t)dt, ecnmn pynkums  h(t) pasHa:

-3, 0=<t=<0,6, N
1) {0,2, 06<t<1; 10) cos (t — E)'

2) In(t+2); 11) 3 — ¢;
o 12) ¢ - ae + 4
RO 13) cosmt ;

5) sin (TL’ (t — %)), 14) 2-sint

e -3 15) vVt +4 ;

7) t? + 3t — 2; 16) Vt2—t +6;
8) cos2mt; 17) e -3

N e-3 18) chat.

9

6. HaiiTu HOpMBI ClIEAYIOIIUX ONIEPATOPOB.
1) Alx(®)] = [[ x(x)dr, A € £(C[0,1]);
2) Alx(t)] = x(t), A€ L(C[0,1],C[0,1]);
3) Alx(t)] = t*x(t), A € L(L,[0,1]);
4) Alx(D]=e"1x(1), 4 € L(C[0,1]);
5) A[x(t)]:—x(t) A € L(C[0,));
6) A[x(t)]= f x(1) sintdr, A € L(C[0,1]);
7) Alx(®)]=t?x(0) — tx (), 4 € £(C[0,1]);
8) Alx(t)]=x(t*), A € L(C[0,1]);
9) A[x(D]=(? +2)x(0), A€ L(C[0,1])
10) A[x(1)] tf x(t)dt, A€ L(L,[0,1]);
11) A[x(t) f 2t + t)x(r)dr, A€ L(L,[0,]);
12) A[x(t) f (t — 7+ Dx(7)dtr, A€ L(L[0,7],C[0,m]);
Iy
Iy

13) A[x(t) (sint + 2 cost)x(t)dt, A € L(C[O0, ], L,[0, ]);
14) A[x(t) (2t —1)%x(7)dr, A€ L(L,[0,n]);

15) Ax ( 2, —ﬁ) A€ L(y;

16) Ax = (’%2’3‘331‘ ) A€ L(ly;

17) Ax = (xq,x3,%, + x5), A € L(I,, R3).

]
]
]
]

7. Haiitu onepatop, conpspkeHHbIN onepatopy A € L(1,):
1) Ax = (x4, ...,%,,,0,0,...)
2) Ax = (121, A2%X5, i, AnXp, o)y {44} € loo;
3) Ax = (0,xq,x5,...);



10.

11.

12.

13.

14.

4) Ax = (x5, x3,...);

5) Ax = (5x; — 2X5,X3, X4, ...).

Haiitu oreparop, CONPSKCHHBIN orepaTopy A € L(L,[0,1]),
Alx(t)] = fol K(t,s)x(s)ds, ecnu pyuxuus K (t, s)uMmeeT BUA:

1) 1; 8) te~

2) t, 9 t(e> —2);

3) s; 10) g;

4) t-s; 11) sin(t — 2s);

5) t+sin 2s; 12) et cos(t3 —/s);

6) |2m — 2s|sin 4t; 13) tsins — s?cost.

7) 2t=3s;

HccnenoBats 00paTMMOCTE omepatopa A € L(lp), 3aJJaHHOr0 OECKOHEYHOM MaTpHIei
(a,), ecu:

1) ap=1+(CD" 2 an=%; 3)§S|an|§4.

Hccnenosats obpatrmocts oneparopa A € L(C[0, 1]), 3a1aHHOTO COOTHOIIEHHEM:

Alxo(t)] = xo(t)x(t), rae
D) xg®)=(@—c)—I|t—cl, c€(ab); 2) x(t)=(t—c), cE€(ab);

2) xo(t) =1 +t2.

Hccnenosats obpatumocts oneparopa A € L(C[0,1]):
1) Alx(®)]=[, x(s)ds;

2) Alx(D)]=[; tsx(s)ds;

3) Alx(®)]=x(t)-[; x(s)ds;

4) Alx(©]=x(t) - [ x(s)ds;

5) Alx(t)]=x(8) — [, sx(s)ds.

Ecnu onepatop A oOpatum, To HalTH €ro 0OpaTHBHII.
Kaxwue u3 oneparopoB A € L(I,) BroigHe HENPEPHIBHBI:

1) Ax = (0,x1, %5, ...), 2) Ax = (x3,%3,,...), 3) Ax = (%,3;—3, ),

Kaxwue u3 omeparopoB A € L(C[0, 1]) BrontHe HENPEPHIBHBL

1) Alx(O)]=f, x(s)ds;

2) Alx(®)] = (¢ + 2)x(0);

3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);

4) A[x(t)]=f0tetsx(s)ds;

5) A[x(t)]=x(t?).

Haiit coOCTBEHHBIE 3HAUEHHS 1 COOCTBEHHBIE BeKTOPHI orepatopa A € L(1,):
1) Ax = (X1 + x5, X5, o0, Xppy .. ) ) 2) Ax = (x3,x1,x2, ...,xn,_.) )

3) Ax = (—x1, %9, e, (D) ™xp, ...) ;.  4) Ax = (x4, %5, ..., X5, 0, ..0);

5) Ax = (0,0, ...,0,%,,0,), ...); 6) Ax = (%% )

7) Ax = (0, X1, X, ...,xn,__,); 8) Ax = (x5,x3,,...).

15. Haiitu crieKTp U CieKTpaibHbIi paauyc omepartopa A € L(C[0,1]):



1) A[X(t)]:f(fx(S)ds; 2) Alx(®)] = (t + 2)x(0); 3) Alx(8)] = tx(b);
4) Alx(®)]=], tsx(s)ds; 5) Alx(®)]=[](t + s)x(s)ds.
16. PemmTh ypaBHEHHUE MTPHU 3aIaHHBIX 3HAYCHUAX CBOOOAHOTO WwieHa f(t):
1) x(0) =2 [T x()ds + f(O), @) () =1,6) f() =t,8) f() =1 —¢;
2) x(t) = [ tsx(s)ds + f(1), @) f(t) =t,6) f(£) = t%,B) f(t) = t — t%;
3) x(t) = fon cossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
4) x(t) = fon sintcossx(s)ds + f(t), a) f(t) =sint,06) f(t) = cost;

5) x(t) = [1 (ts + ?s2)x(s)ds + f(£), @) f(t) = 1,6) f(t) = t2 +1;
6) x(t) = fozn cos(t —s) x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /sl MPOBeIeHNs MPOMEKYTOUYHOMH ATTeCTAIMM.
[TpoMeKyTOUHBI KOHTPOJIb OCYHIECTBIISIETCST B KOHIIE KaXKIOTO0 ceMecTpa B ¢opme
IK3aMeHa.

IIpumepHbIH NepevyeHb BONMPOCOB /ISl OATOTOBKHU K YK3aMeHY.

[TpumepHBIi TIEpeYeHb BOIIPOCOB IS TTOJTOTOBKU K 3K3aMeHy 10 DYHKIIMOHATHPHOMY aHAIH3Y,
5 cemectp.

1.Ilepuoanueckue BenmmunHbl. ['apmonndeckuii ananus. [lonsrue psaga. Koadduuuentsr dypoe.
2.Wurerpan Jqupuxie.

3.Jlemma Pumana. Cnencreue u3 Heé.

4 ITpuHIUT JIOKATHU3AIIH.

S.IIpusnaku Junu u JInnmmna cxonumocTH psga Oypee B TOUKE.

6.Paznoxenue B psig @ypre 1715 IPOU3BOIBHOIO TPOMEKYTKA.

7. Paznoxenue B psijg Oypbe HenepruoAMUECKOn QyHKINU.

8. Paznoxenue B psag Oypbe TOTBKO MO CHHYCAM U TOJIBKO IO KOCHHYCaM.
9.Heo6xonuMocTh 0000111eHNS TOHATHS UHTerpana Pumana.

10.MHuoxectBa Touek. [Tonsitue mepol. CBoWcTBa MEPHI.

11.MHuoxecTBO Mepsl HOJb. Onpenenenns, IpuMepBl.

12.13mepumble pyHkImu. Teopema 00 SKBUBAJICHTHBIX ONPEACICHUIX U3MEPUMOIN (PYHKIIUH.
13.CBoiicTBa U3MEPUMBIX (DYHKIIHIA.

14 UnTterpan JleGera oT orpaHu4eHHON U3MepUMOi GYHKIINH, TOHATHE. Teopema o
cyuiectBoBaHMM uHTerpana Jlebera. CpaBHeHHe ¢ MHTerpasioMm PumMana.
15.Unterpan JleGera nmo npou3BoIbHOMY U3MEpUMOMY MHOXecTBY. CBolicTBa 1-5.
16.CBoiicTBa 6-9 unrerpana Jlebera.

17.nterpan JleGera oT HEOrpaHUYEHHON PYHKIIMH.

18.ITonsTue Ly[a, b]. Teopema 0 BIOKEHUH TPOCTPAHCTB.

19.JIuneiinocTs IpoCTpancTs Ly |a, b].

20.Hepasenctso ['€nbnepa.

21.HepaBencTBO MUHKOBCKOTO.

22 Jluneitnbie nmpoctpancTBa. Onpenenenus. [Ipumepsl. Uzomopduzm.
23.JIuneiinas 3aBucuMocTb. bazuc. PasmepHocTh. @akToOp-POCTPAHCTBO.

24. Teopema o0 pazMepHOCTH (HaKTOP-TIPOCTPAHCTBRA.

25.JIuHeliHple HOpMUPOBaHHbIE pocTpaHcTBa. Onpenenenue. [Ipumepsr.



26.I1penen nocnenosarensHoctu B JIHIIL.

27.CBoiicTBa NpEAEIOB. 3a1auH.

28.0O1KpbIThIE U 3aMKHYThIEe MHOXKECTBA B L. [IpenenbHas Touka. Teopema.
29.OkBUBaNEHTHBIE HOPMBI. TeopeMa 00 3KBUBaJIEHTHBIX HOPMaX B KOHEUHOMEPHOM
IIPOCTPAHCTBE.

30.PaccTosiHue OT TOYKH J10 TOAIPOCTpaHCTBA. JlemMma Prucca o moyTu nepreHauKkyssipe.
31.®ynaaMeHTanbHOCTD B IMHEWHOM HOPMUPOBAaHHOM IpocTpaHcTBe. [lonsaTus. CoiicTBa
32.banaxoBeie pocTpaHcTBa. [lonstus. [Ipumepsl.

33.IIpuMep HETOIHOIO HOPMUPOBAHHOTO POCTPAHCTBA.

34.Psibl B HOPMHPOBAHHBIX MPOCTPAHCTBAX: CXOAUMOCTb, kputepuid Ko, abcomroTHas
CXOJUMOCTb.

35.IIpuHIUI BJIOKEHHBIX IAPOB.

36.Teopema bapa.

37.KomnakTHbIe MHOKECTBAa B HOPMUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTbh KOMITAKTHOI'O MHOKECTBA.

38.IIpenxommnakTHbie MHOKECTBA. CBSA3b C KOMIIAKTHBIMU MHOXECTBAMH.

39.Kpurepuit Xaycnopda npeKoMIaKTHOCTH MHOKECTBA HOPMUPOBAHHBIX TIPOCTPAHCTB.
40.KoMnakTHOCTh U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaTbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Aprena.

42.baHaxoBble IPOCTPAHCTBA CO cUeTHBIM OazucoM. [lonstue. [Ipumepsr.
43.0OmpenesneHre U MpuUMepsl cenapadeTbHbIX HOPMUPOBAHHBIX POCTPAHCTB.

[IpumepHBIii nepeueHb BOIPOCOB /IS TOJTOTOBKH K 9K3aMeHy 1o OyHKIIMOHATBHOMY aHAJIH3Y,
6 cemecTp

1.Onpenenenue runbOepToBa npocTpancTa. [IpumMepsr.

2. OpTOroHaNBLHOCTH B THIILOEPTOBOM IMpocTpaHcTBe. Teopema 00 0JHO3HAYHOM MPEICTABICHUN BEKTOPA B
BHJIE CYMMBI €0 NPOEKINIl Ha OPTOrOHAJIbHBIE MOANPOCTPAHCTBA.

3. Jlemma 00 OPTOT'OHAJIBHBIX MOANIPOCTPAHCTBAX.

4.OpTOHOPMHUPOBaHHbBIE CHUCTEMBI B THIIbOEPTOBBIX npoctpancTBax.CyllecTBOBaHME
OPTOHOPMHPOBAHHOTO Oa3uca B cenapabenbHoM H-ipoctpaHcTBe.

5.Pane1 @ypre B H-npocTpancTBe. DKCTpEMaIbHOE CBOMCTBO YaCTUUHBIX CYMM psifa Pypse.
6. ITotHOTa M 3aMKHYTOCTBh OPTOHOPMHPOBAaHHOU cucTeMbl B H-nipocTpaHcTBe.

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

8. zomopdusm H-npocTpancTs.

9.JIuneitnble ¢ynkumonansl B JIHIT . Omnpenenenue. Teopema 0 KOpa3MEpHOCTH spa JMHEHHOTO
(GbyHKIIMOHATA.

10. Teopema Xana-banaxa B JINHEMHOM ITPOCTPAHCTBE.

11. Jluneitnbie HenpepsiBHblEe (yHKUMoHanbl B JIHII.HenpepblBHOCT M OrpaHMYEHHOCTh JIMHEHHOTO
¢ynkunonana B JIHIL

12. Teopema Xana-banaxa B JIHII.
13. ConpspxenHoe mipoctpancTBo L. Teopema o momHOTE L*.

14.Cna6as cxomumocts B JIHII.



15.Teopema Pucca o npencraBieHu TUHEHHOTO HEMpPEpbIBHOTO (yHKIIMOHAMa B H-ipocTpaHcTBe.
16. JIuneiinplii onepaTop B IMHEHHOM IpocTpaHcTBe. [loHsTHe, npuMepsl.

17. Jluneitnsiit HenpepbiBHBIN oneparop B JIHII. HenpepbIlBHOCTH U OrpaHUUYEHHOCTD .

18.Hopma nuneitnoro oneparopa. CBOMCTBA, IPUMEPHI.

19. PaBHOMEpHas CXOAMMOCTb JIMHEHHBIX OIepaTopoB. TeopeMbl O pPaBHOMEPHOM CXOAUMOCTH B
enuangHOM Kpyre. Crencreue. [TomHora nmpocrpancrsa L(L,L,).

20.Cunbnas cxogumocts B L(L, L,) IIpumepsr.

21. IlpuHuun paBHOMEPHON OrPaHUYEHHOCTH.

22. Teopema banaxa-1lITeitnraysa.

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

24. JlocTaTo4HOE YCIOBHE OTPAaHUYCHHON 00paTUMOCTH JIMHEHHOTO OIepaTopa.

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

26.Teopema 00 OrpaHUYCHHON 00PAaTUMOCTH OTIepaTopa, OJU3KOro K OrpaHUYCHHO 00paTHMOMY.
27. PerynsapHoe MHOXKECTBO, CIIEKTP U pe30JbBEHTa JUHEIHOIrO onepaTopa. CeKTpajabHbINA pajnyc.
28.IlonsTHe conpsixeHHOro onepaTopa. Teopema o ero npejacrasieHuu B H-mpoctpancrse.

29. Teopema 0 IMHEHHOCTU U HENIPEPHIBHOCTH CONPSKEHHOT'O OIIEPATOPA.
30.CamoconpskeHHble onepaTopbl. CBOMCTBA.

31.0npenenenue u NpocTeNINE CBONCTBA KOMIIAKTHBIX ONEPATOPOB.

32. Teopema 0 CTPYKType KOMITAKTHOTO OTIepaTopa.

33. IlepBas Teopema Opearonapma.

34. Bropas teopema @penroabma.

35. Tpetbs Teopema @penroabma.

36. Pemienue uHTErpanpHeIX ypaBHeHU @penroapma 2-ro poga npu Maibix L.

37. Ilpumenenue TeopeM Ppearonbpma K pelIeHUIO MHTErPaIbHBIX ypaBHeHU Dpenroapma.

38. IIpuHIUI CKUMAIOLIUX OTOOPAKEHUH.

39. IlpunoxeHus MPUHIMIA CKUMAIOIINX 0TOOpaKEHHUH K PEIICHHIO CUCTEM JIMHEWHBIX YpaBHEHUH.
39. IIpuMeHeHre TPUHIUIA C)KUMAIOIINX OTOOPAKEHUH K PEIICHUI0 HHTEIPAJIbHBIX YpaBHEHHIA.
40. [IpouzBoanas no ['aro.

41. IlponsBognas dpere.

Kputepuu BbicTaB/IeHUSI OL[EHOK.

O11eHKa «OTINYHON:

— CHCTEMaTU3UPOBAHHEIE, TIyOOKHE U TMOJIHBIE 3HAHUS M0 BCEM paszjesiaM JUCUIUTUIINHEI,
a TaKkKe [0 OCHOBHBIM BOIPOCAM, BBIXOSIIMM 3a MPeAesbl yueOHOU MPOrpaMMBl;



— TOYHOE HCIOJb30BAHUE HAYYHOW TEPMMHOJIOIMM CHCTEMaTHYECKH TI'PAMOTHOE U
JIOTUYECKH NPAaBUIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0e3ynpedyHoe BIIAJICHUE HWHCTPYMEHTApUEM Y4YeOHOW JAMCLUIUIMHBI, YMEHHE €ro
3¢ (EeKTUBHO UCMOIB30BaTh B IOCTAHOBKE HAyYHBIX U IMPAKTUYECKUX 3a]1a4;

— BBIpa)KEHHAsI CIIOCOOHOCTh CAMOCTOSITEIILHO U TBOPYECKH PEIIATh CIIOKHBIE MTPOOIEMBI
Y HECTAHJAPTHBIE CUTYyAllWH;

— TOJHOE MW TIy0OKOe YCBOGHHE OCHOBHOM M JIOTIOJIHUTENILHOW JIMTEpaTyphl,
PEKOMEHIOBaHHOH y4eOHOM MpOorpaMMoi 10 TUCIUILINHE;

— YMEHHUE OpPHEHTHUPOBATHCS B TEOPUAX, KOHLEMIMIAX U HANPABICHUSX JUCLUUIUIMHBI U
JlaBaThb UM KPUTUYECKYIO OLEHKY, UCIIOJIb3Ysl HAyYHbIE JOCTHKEHUS APYIUX JUCLMILINH;

— TBOpYECKasi CaMOCTOATENbHAsA paboTa Ha MPaKTHYECKUX/CEMUHAPCKUX/Tab0paTOPHBIX
3aHATUSX, AKTMBHOE Y4YacTHE B TIPYNIIOBBIX OOCYKIEHMAX, BBICOKUH YPOBEHb KYJIbTYpPbI
HCIIOJIHCHMS 3aJaHMI;

— BBICOKMH YypOBEHb C(OPMHUPOBAHHOCTH 3asBJIEHHBIX B paboyeil mnporpamme
KOMIIETEHIIMM.

Onenka «xopomom»:

— JIOCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAaHHbIC 3HAHUS 110 JUCIUILIMHE;

— YMEHHE OPHEHTHPOBATHCS B OCHOBHOM TEOPHAX, KOHLENUMUAX W HaIpaBICHUSIX
JUCLIUIUIMHBL U JaBaThb UM KPUTUYECKYIO OLICHKY;

— HCIOJIb30BAHUE HAYYHON TEPMMHOJIOIMM, JIMHIBUCTUYECKHA W JIOTMYECKU NPABUIIBHOE
M3JI0’KEHNE OTBETA Ha BOIIPOCHI, YMEHHE JIeTaTh 000CHOBAHHBIEC BBIBOIBI;

— BJIaJICHUE UHCTPYMEHTApPHUEM 110 AUCLUIIIMHE, YMEHHUE €r0 UCII0JIB30BATh B IOCTAHOBKE
U peIICHUH HAyYHBIX U IPO(ECCHOHATBHBIX 3a]1ay;

— YCBOEHHE OCHOBHOH M JONOJHUTEIbHOH JIUTEpaTypbl, PEKOMEHJ0BaHHON y4eOHON
IPOrpaMMoOii 10 AUCLHUIUIMHE;

— caMmocTosATeNbHas paboTa Ha MPAKTUUECKUX 3aHATHSAX, YYacTHE€ B TPYIIOBBIX
00CYyKJ€HUSX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3a/JaHUM;

— cpenHUM ypoBeHb C(OPMHPOBAHHOCTH 3asBJIECHHBIX B paboyell mporpamme
KOMITETEHIIM.

OneHka «yI0BIETBOPUTEIBHO»:

— IOCTATOYHBIM MUHUMAJILHBIM 00hEM 3HAHUH 110 JUCLUILIAHE;

— YCBOEHHE OCHOBHOM JIMTEPATyphl, PEKOMEHI0BAaHHON y4eOHON pOrpaMMoii;

— YMEHHE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHSAX, KOHIEMIMSIX M HAIpPaBIEHUSAX IO
JUCLIUIUINHE U 1aBaTh UM OLIEHKY;

— HCIIOJIb30BAaHUE HAYYHOW TEPMUHOJIOTUH, CTHJIMCTUYECKOE M JIOTHUYECKOE M3JI0KEHHE
OTBETa Ha BONPOCHI, YMEHHUE JIeNIaTh BHIBOJIbI O€3 CYIIECTBEHHBIX OLIMOOK;

— BJIQJICHUE WHCTpYMEHTapueM yuyeOHOW IUCHUIUIMHBI, YMEHHUE €ro HCIOJIb30BaTh B
pEILIEHNN TUIIOBBIX 3a/1a4;

— YMEHUE N0J1 pyKOBOJICTBOM MPEIO0/IaBaTesl penarh CTaHAapTHBIE 33/1a4H;

— paboTa moj pyKOBOJCTBOM IpENoAaBaTeNs Ha MPAKTUYECKUX 3aHITUSAX, TOMYCTUMBIH
YPOBEHb KYJIbTYpPbI UCTIOIHEHUS 3a/IaHUM;

— JOCTaTOYHBIH MUHUMAJIbHBIA YpOBEHb CHOPMUPOBAHHOCTH 3asBJICHHBIX B paboueit
porpamme KOMITETEHIIHHN.

OrneHka «HEYI0BIETBOPUTEIBHON:

— (pparMeHTapHbIE 3HAHUS 10 TUCHUIUINHE;

— OTKa3 OT OTBETA (BBINOJIHEHUS MUCbMEHHOM padoTh);

— 3HAHWE OTHEJIbHBIX HCTOUYHUKOB, PEKOMEHJOBAHHBIX Yy4eOHOW mporpammon IO
JTUCLUIUINHE;

— HEYMEHUE HCII0Ib30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJM4yue rpyOobIX onIMooK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUM;



—HHU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboueld mporpamme
KOMIIETCHIINH.

OneHouHble CcpencTBa Ui HMHBAJIMIOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbSI BEIOUPAIOTCS C YUETOM MX WHIWBUAYAIBHBIX IICUXOQU3NICCKAX OCOOCHHOCTEH.

— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMHU
3JI0POBBS MTPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA Ha 3K3aMCHE;

— MU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIUIOB H JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BaHUE TEXHUYECCKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpU HEOOXOJAUMOCTH JIJIsl 00YYArOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U MHBAJIUAOB TPOLEAypa OICHUBAHUS pE3YyNbTAaTOB OOYUYeHHsS 10 JAUCHUILUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienypa orneHMBaHUsI pe3yJbTaTOB OOYYECHHs MHBAIUAOB M JIMI[ C OrpaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 TUCIMILIMHE MPEIyCMaTpUBacT MpeJoCTaBIeHue HH(GOpMAIK B
dopmax, aganTUpOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCIIPUSATHS HH(POPMAIIHH:

J1J1s1 JIUT C HApYILICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hpopMe 3JIEKTPOHHOTO TIOKYMEHTA.

JIist AL ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0y4aromuxcs

5. IlepeyeHb OCHOBHOII M JONMOJHHUTEJIbLHOW y4eOHOW JHTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

5.1 OcHoBHasi 1UTEpaTypa:

1. Harancon W.I1. Teopust ¢hyHKImMiA BellleCTBEHHOM NepeMeHHON. YUeOHUK ISl BY30B. 5-€
u31., crep. — CI16.: M3maremscrBo “Jlans”, 2008. — 560 c.: wi. — (YueOHuku a5 By30B. CrieraibHast
muteparypa). ISBN 978-5-8114-0136-9

2. JTrocreprnk JI.A., Cobone B.W. Kparkuii kypc (GyHKIIMOHATLHOTO aHAM3a © Y4eOHOoe
nocobue. 2-e uz., crep. — CII6.: M3narenscrBo “Jlanp”, 2009. — 272 c. — (YueOHUKH 1S BY30B.
Crenmarnbhas yateparypa). ISBN 978-5-8114-0976-1

3. Bnacosa E.A., Mapuesckuit M.K. DnemeHTsI QpyHKIIMOHAIBHOTO aHan3a: Y ueOHoe
niocooue. — CII6.: Mzmarenscto “Jlans”, 2015. — 400 c. — (YueOunuku a1t By30B. CrierpaibHast
muteparypa). ISBN 978-5-8114-1958-6

4. T'ypesuu A.IL, Kopues B.B., Xpomos A.I1. CoopHuk 3a1a4 o QyHKIHOHATEHOMY
aHamzy. YueOHoe nocobue. 2-e u3f., uctp.. — CII6.: Mzparenscrso “Jlanp”, 2012. — 192 c. @ wi. —
(YueOnukm st By30B. CrienmasnbHas mareparypa). ISBN 978-5-8114-1274-7

HJ'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA HUMCIOTCA U3AaHHWA B JICKTPOHHOM BUIC B 3J'ICKTpOHHO-6PI6JII/IOTC‘{HLIX CUCTEMaAX .

5.2 JlonosiHUTeIbHAS JIUTEPATypa:

1. Kommoropos A.H., ®omun C.B. DnemenTts! Teopunt GyHKIHNHN 1 YHKIHOHATIBHOTO
agaimmsa. — 7-e m3g. — M.: ©UBMATIIUT. 2009. — 572 ¢. — ISBN 978-5-9221-0266-7

2 Tpenorun B.A. ®yHKIIMOHATBHBIN aHATH3: Y4eOHUK. — 4-¢ U311L., ucrp. — M.
OU3MATIIUT, 2007.—488 c. — ISBN 978-5-9221-0804-1



3. Jdemunosuy B.I1. COopHuUK 33124 1 yIpayKHEHHUI 110 MaTeMaTHUECKOMY aHaIM3y. YueOHoe

nocodwue. - Jlanp, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Tlepeuenr pecypcoB  HHPOPMANMOHHO-TEJEKOMMYHHKAIMOHHON  ceTH
«HHTEepHET», HEOOXOAMMBIX /IJISl OCBOCHUS AUCHMILINHBI

1. Bukunenus, CBOOOTHAS SHIMKIIOTIEUS. [DnexkTpoHHbIN pecypc]. -
http://ru.wikipedia.org

2. Karanor undopmanuonHoii cucremsl «EquHoe OKHO JocTyma K 00pa3oBaTElIbHBIM
pecypcamy». [DnextponHbIit pecype]. — http://window.edu.ru/window/catalog

3. DOKCTIOHEHTa, 00pa30BaTENbHBI MaTEMAaTHYCCKUNM CalT. [DNEKTpOHHBIA pecypc]. —
http://www.exponenta.ru

4. http://allmath.ru (Bcsa maTemaTika B OJHOM MECTE)

7. MeToan4ecKue yKa3aHus JJ1s1 00y4aIOIMIKXCS 110 OCBOCHHIO THCIHILTMHbBI

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTCs
OCHOBHOI TEOpeTHYECKHil MaTrepuas, 1a0OpaTOPHBIX 3aHATUM, MO3BOJIAIOIIMX CTYJIEHTaM B
IIOJTHOM Mepe 03HAaKOMHUTBCS € pazjesaMH (PYHKIIMOHAJIBHOTO aHajIu3a U OCBOMTHCS B PEILICHUU
IIPaKTUYECKHX 3a]1a4.

BaxuelmuM 3TanoM Kypca SBISIETCS CaMOCTOsTeNbHass paboTa 1O JAMCLUIUIMHE
«DyHKIIMOHAJIBHBIN aHATIU3).

Ilenpto  camocTosTenbHOM paOOThl  OakanaBpa  sIBIsETCS  yIuIyOJeHHE 3HaAHMH,
MOJYYCHHBIX B PE3YJIbTATe ayJUTOPHBIX 3aHATHN. BbIpabaThiBarOTCS HABBIKM CAMOCTOSITEIHHOM
paboThl. 3aKPEIUIAIOTCS OMBIT U 3HAHUS, MTOJIyYE€HHBIE BO BPeMs JIaOOPATOPHBIX 3aHATHH.

CamocrodrenbHass paboTa CTYAEHTOB B XOJ€ H3yYeHMsS JUCLUIUIMHBI COCTOMT B
BBIIIOJIHEHUHM  WHIWBHIYaJdbHBIX  3a/laHUi, 3aJaBaeMbIX  IperojaBaTelieM, BEAYIIUM
nabopaTOpHbIE 3aHATHS, MOATOTOBKM TEOPETHUYECKOI'0 MaTepuana K J1JabopaTOpHBIM 3aHATHUSM,
Ha OCHOBE KOHCIIEKTOB JIEKIMH M Yy4eOHOH JIHTepaTypsl, COTJIACHO KaJeHAApHOMY IUIAHYy U
HOJArOTOBKH TEOPETUYECKOI0 Marepuana K TECTOBOMY ONpOCY, 3a4eTy M JK3aMEHY, COIJIaCHO
BOIIPOCAM K K3aMEHY.

VYkazanus 1o opopMIEHUIO padboT:

- pabora Ha JaOOPAaTOPHBIX 3aHATHSAX M KOHCIIEKTHI JIEKIIMH MOTYT BBIMIOJHATHCS Ha
OTJENIBHBIX JIUCTAX MO0 HEMOCPECTBEHHO B paboueil TeTpaau;

- oopMIIEHHE WHAUBUYATbHBIX 33JaHUH JKENaTeIbHO Ha OTACIHHBIX JIHCTaX.

IIpoBepka MHIMBUAYaANbHBIX 33aJaHUi MO TeMaM, pa300paHHbIM Ha J1a0OpaTOPHBIX
3aHATHAX, OCYIIECTBISETCS Yepe3 HeleN0 Ha TEKYIIEeM JJab0paTOPHOM 3aHATHH, THOO0 B TEUCHHE
HEJIEJM M0CTIe ITOTO 3aHATHS Ha KOHCYJIbTALUH.

Jlnsi pa3bsiCHEHUS] HETOHSATHBIX BOIPOCOB JIEKTOPOM M ACCUCTEHTOM €KEHEIEIBHO
MPOBOJIATCS] KOHCYJIBTAIIUH, O BPEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B oCBOCHMW MUCHMITIMHBI WHBAIMIAMA H JIMIIAMH C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIWBHUIyanbHas ydeOHas paboTa (KOHCYNbTAallUU) —
JIONIOJTHUTETIbHOE PAa3bsCHEHNE ydeOHOr0 MaTepHaa.

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISAIOTCS BaXXHBIM  (aKTOPOM,
CTIIOCOOCTBYIONIMM WHIWBUIYAIN3AMU OOYUEHUS U YCTAHOBJIICHUIO BOCITHTATEIIEHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.


http://ru.wikipedia.org/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

8. llepeyeHb MHGOPMALMOHHBIX TEXHOJIOTHIi, HCNIOJIb3YEeMbIX NPH OCYLIECTBJICHUHN
00pa30BaTeILHOIO MpoLecca M0 JUCIHILIHHE.

8.1 llepevyeHb HHPOPMALHOHHBIX TEXHOJIOTHIA.

WNHudopmanoHHbIE TEXHOJIOTUN — HE IPEIYCMOTPEHBI.

8.2 IlepeueHb HEOOXOAMMOT0 POTPAMMHOI0 00eCIeYeHHsl.
[Iporpammuoe obecnieueHue - He MPEIYCMOTPEHO.

8.3 [lepeyeHb HHPOPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-mipaBoBas cuctema «Koncynsrant ITmroc» (http://www.consultant.ru)

2. DnektponHas oudnmoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)

3. DnekTtpoHHas OubOnuoTedHas cucrema «YHuBepcuterckas Oubamorexka ONLINE»
(http://www.biblioclub.ru)

9 . MaTepI/IaJIbHO-TeXHI/I‘leCKaH

0aza, HeoOXoaMMasi s  OCYHIIeCTBJICHHS

06pa3OBaTean0r0 npouecca mo 1MCHUIIJINHE

MaTepI/IaJIBHO'TCXHI/I‘IeCKOC oOecrieueHne JUCLHHUIIIIMHBI U

Ne Bug pador
OCHAIIICHHOCTh
1. JlekuoHHble 3aHATUS | JIGKIMOHHAs ayIuTOpuUs, OCHAILEHHass NpPe3eHTalUOHHON
TEXHUKOHN (IIPOEKTOpP, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammubIM obecnieuennem (I10): A305.
2. JlabopaTopHbIe AyauTopus, OCHAIlCHHAs Y9eOHON MeOebIo (CTOJIBI, CTYIIbBS),
3aHSTUS COOTBETCTBYIOIEH KOJIMYECTBY CTYAEHTOB: 133.
3. I'pynnossie Aynutopus A305.
(MHAMBUAYATbHBIC)
KOHCYJIbTaIlH
4. Texymmii  koHTpousb, | Aynutopus A305.
MIPOMEKYTOUHAS
aTTecTanus
5. CamocrosiTenbHas Kabuner 1 camMocTOSITENIbHONM  pabOThl, OCHAIIEHHBII
paboTta KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetn «VHTEpHET», NPOrpaMMOM 3KPaHHOTO YBEIWYEHUS U
00€CIEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3oBaTenbHYI0 cpeay yauBepcuteTa: 105.



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







