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Penensenrsr:

[TanomiaukoBa TaTesHa JIeoHNMI0BHA.

JIoKTOp Megarorn4eckux HayK, KaHAUAAT (PU3NKO-MaTeMaTUYECKUX HaYK,
npodeccop. [loueTHplit paOOTHUK BBICIIETO TPOPECCHOHATEHOIO 00pa30BaHUS
P®. Tupexrop uncturyra pyngamentaibubeix Hayk (MDOH) ®I'6OY BO
«KyoI'TY».

Mapxkos Buraimuin Hukonaesuy.

JoxTop TexHuueckux Hayk. [Ipodeccop kapeapbr HGOPMAIIMOHHBIX 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 lenn u3yyeHusi AUCHUILINHBI.

Lenbto npenoaasanus u nzydenus qucuuminiael K TEOPUS OITEPATOPOB) sBnsiercs
OBJIa/IEHUE CTYJIEHTAMU METO/IaMU (PYHKLIMOHAJIBHOTO aHAIN3a HEIOCPEICTBEHHO
IPUMBIKAIOIMMHU K 3a/1a4aM MPUKIaJHOW MaTeMaTHKH, KOTOPbIE HEOOXOAUMBI C OJJHON CTOPOHbI
U1 (OPMUPOBAHUS HABBIKOB PaOOThI C a0CTPaKTHBIMU MaTEMAaTUYECKUMHU HOHATHAMM, a C
JPYroil CTOPOHBI AJIsi BOCIIPUATHUS C OOLIETEOPETUUECKUX MO3ULIUHI HJIeH U METOI0B CMEXHBIX
JUCLUIUIMH, TOATOTOBKY BBIITYCKHUKA KaK U K HAYyYHO-HUCCIIEJOBATEIIbCKOM 1€ TEIbHOCTH, TaK U
K IPOU3BOJICTBEHHO TEXHOJIOTUYECKOH IEATEIILHOCTH B 00JIACTH PEIICHUS TPUKIIAIHBIX 3a/1a4.

1.2 3agauu AUCHUILIMHEL.

3anaveit uzyuenus nucuuiuinisl “TEOPUSA OIIEPATOPOB”sBnsercs pa3Butue
CHOCOOHOCTEH CTy/JeHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYECKUH anmnapar Ipy pelieHnH 3a]a4, BOZHUKAIOIIKUX Ha IPAKTHKE U B HAyYHO-
UCCIIE/I0BATEIbCKON AEATEIbHOCTH.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

Kypc «TEOPUA OITEPATOPOB» oTHOCHTCS K JUCIUILTAHAM 110 BEIOOPY BapUaTUBHOM
yactu broka 1. JIns ocBoeHus Kypca CTyJAeHTaMd He0OX0IMMO HATM4YKE Y CTY/IEHTOB 3HAHUH U
YMEHHM NMPUOOPETEHHBIX B pe3yabTaTe M3YUYEHUSI UMU 0a30BBIX KYpPCOB MaT€MaTHYE€CKOIO
aHayM3a, aaredpbl U aHaTUTHYECKON reoMeTpuu, nuddepeHanbHbIX ypaBHEHUH. 3HAHUS,
MOJIyYEHHBIE [IPU U3YYEHUU JAHHOTO Kypca , HaXOAAT IPUMEHEHHE NPU U3YUEHUH «Y paBHEHUI
MaTeMaTuueckoi pusnkuy», «AuddepeHunanbHbix ypaBHeHHI», «Teopun BeposTHOCTER»,
«UHCIeHHBIX METOJIOBY, PsAJla AUCUHUILINH crieuanu3aniui. MeTosl (pyHKIHOHAIBHOTO aHan3a
HAXOJAT CBOE MPUIIOKEHUE B PA3NIUYHBIX chepax COBpEeMEHHOW MPHUKIAIHON MaTeMaTHKH,
HaIlpuMep NpU CO3[IaHUN COBPEMEHHBIX CUCTEM YIPABJICHUS, a TAKXKE B HAYYHO-
HCCIIeIOBATENBCKOM paboTe.

1.4 IlepedyeHp IUIAaHHPYEMBIX Ppe3yJbTaTOB O0y4eHHs] 1O JMCHMILIMHE,
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. CTpyKkTypa U coep:KaHue TUCHUILINHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUILJIMHBI 10 BUAAM PadoT.

O0beM TPyA0EeMKOCTH: 8 3a4eTHBIX eauHHMIl (288 yacoB, U3 HUX 66 YacoB JEKIHii, 68
yacoB ynabopatopHbix 3aHsaTui, 8 yacoB KCP, 0,6 wacoB MKP, 56 wacos CPC, 89,4 yacos
MOATOTOBKHU K TEKYILIEMY KOHTPOJIIO).

TpynoeMKocTb, 4acoB
Bun paGotsr

5 cemecTp 6 cemectp Bcero
KonTakTHas padora (Bcero), B ToM 4HCJI€: 74,3 68,3 142.,6
AynuTopHasi padora: 70 64 134
B Tom umcire:
Jlexmmm (JI) 34 32 66
Jlaboparopusie padboTs (JIP) 36 32 68
HNnasi koHTaKkTHas1 padora
KonTponupyemas camocrositensHas padora (KCP) 4 4 8
[Tpomexyrounas atrectauus (MKP) 0,3 0,3 0,6
Camonoaroroska (CPC) 25 31 56
IMoaroroBKa M cAaya Ik3aMeHa (KOHTPOJIb) 447 447 89,4
OO0uiasi TPy10€eMKOCTh 144 144 288
Buj uTOroBOro KOHTpoO.JIs IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa AUCHUILIMHBI:

Pacrnipenenenue BUI0B y4eOHOM paObOTHI M UX TPYJOEMKOCTH TI0 pa3zesiaM JUCIIHILINHBL.
Pa3znensl aucuumnmuHbl, n3ydaemsie B 5 (Tadm.2) u 6 (Tabn. 3) cemectpax

Tabmuia 2. Paznensl TUCIUTIIINHEL, H3y4aeMbIe B 5 cemecTpe.

| Ne | HammenoBanue paszaenos Kommuectso wacos




AynutopHas
pabora
Bceero CPC 23
Bceero| JI P
1 2 3 4 5 6 7 8
1. |Tpuronomerpuueckue psabl Dypbe 30 14 6 8 6 10
2. |Wnrerpan JleGera 37 20 8 12 6 11
3. [IIpocrpancrsa JleGera 29 12 6 6 6 11
4 Jlunelinbie HOpMHUPOBAHHBIC MPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pasznenam AUCITUTIIMHBI 139,7| 74 34 36 25 447
ITpomesxxyrounas arrecranus (MKP) 0,3
KonTpons camocrostensHoi pabotsl (KCP) 4
Htoro 144 | 74 34 36 25 | 44,7
Tabnuna 3. Pa3znenbl IMCHUIUIMHEI, U3y4aeMbIe B 6 cemecTpe.
KommaecTBo yacoB
AynautopHast
pabota
Ne HaumenoBanue pazaenos 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 ONIEpaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenamM JUCIUTIIMHBI 139,7| 64 32 32 31 44,7
[Tpomexxyrounas arrecranus (MKP) 0,3
KonTpons camocrostensHoi padotel (KCP) | 4
Hroro 144 | 64 32 32 31 447

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

OK3aMcCHa.

2.3 Conep:xanue pa3ieioB TUCHUILINHBI:
2.3.1 3auaTuda JeKINOHHOT0 THIIA.

Paznensl qucuumnmuHel, n3ydaemeie B 5 (Tabn.4) u 6 (Tabn. 5) cemectpax

Tabmma 4. Pasnensl MMCHUILIMHEBL, U3ydaeMble B 5 cemectpe.




HOPMHUPOBaHHbIE NpocTpaHCcTBa. ONpenencHue.
[Ipumepsr. [Ipenen nocnenosarensrocty B JIHIIL
CaoiicTBa npenenos. 3agaun. OTKPBITHIE U 3aMKHYThIE
npoctpanctBa B L. [Ipenenshas Touka. Teopema.
DOKBHUBaJICHTHbIE HOPMBI. Teopema 00 S5KBUBAJIEHTHBIX
HOpMax B KOHEYHOMEpPHOM IpocTpaHcTBe. PaccTosHue
OT TOYKH J10 oanpocrpancTsa. Jlemma Pucca o moutu
neprneHauKyisipe. OyHIaMEeHTATbHOCTh B IMHEWMHOM

HaumenoBanue (Dopma Tekyuero
Ne Coneprxanue paszaena
paszznena KOHTPOJIS
1 2 3 4
1. |Tpuronomerpu |[lepuoandeckue BenuyuHbI. ['apMOHUYECKUN aHATIH3. Omnpoc no
geckue paapl  |[lonstue psga. Kospdunuentsr @ypoe. MaTerpan pe3ysipTaTam
Dypre Hupuxie.Jlemma Pumana. Cnencreue u3 He€. [IpuHuun | MHOAMBUAYAIBHO
smoxkaysm3uu. [Ipusnaku vau u JInnmumna cxoaqumMocTu ro 3aJlaHus
psna @ypee B Touke. Pasznoxenue B psg Oypbe 1
IIPOU3BOJILHOTO IIPOMEXKYTKA. Paznoxenue B psan Oypbe
Henepuoanueckoi Gpynkimu. Paznoxenue B psg Oypobe
TOJIBKO II0 CHHYCaM U TOJIbKO 110 KOCUHYCaM.
PaBHOMepHas cxonumocTs psna Oypee.
1 2 3 4
2. |HuaTerpan HeobOxomuMocTh 000011IeHNsI TOHATHS WHTETpaJIa Ompoc no
JleGera Pumana..MuosxectBa Touek. [TonsTue mepbl. CBOWCTBA  |pe3yabraram
Mepbl. MHOXeCTBO MepbI HOb. Onpesie/IecH s, IPUMEPBL. [pH IUBHTyaIbHO
W3mepumsbie ¢pynkimu. Teopema 00 5KBUBaIEHTHBIX T0 3a1aHus
ornpezaeneHusx nsmepumont pynkunu. CoiicTsa
U3MEPUMBIX (QYHKLUH.
WuTterpan JleGera ot orpaHu4eHHON N3MEpUMON
¢bynkuuu, nonstue. Teopema o CyleCTBOBaHUU
uHTerpaia Jlebera. CpaBHeHue ¢ uHrerpaiom Pumana
MNuterpan Jlebera no npon3BoJILHOMY U3MEPHUMOMY
MHOXkecTBY. CBolicTBa unrerpaia Jlebera .Murerpan
JleGera oT HEOrpaHUUYEHHOHN (PYHKIUH.
3. |[Ipoctpanctsa |[lonsTue Ly[a, b]. Teopema o Bnoxenuu mpoctpancts. | 1. Onpoc mo
JleGera Jlunerinocts nmpocrpancts Ly [a, b]. HepaBenctso pe3yibTaTam
I'énbnepa. HepaBenctso Munkosckoro. Hopma B WHIABUYaJIbHO
Ly[a, b]. IIpoctpancteo Ly[a, b]. CeolictBa pyHKuMi TO 33IaHUs
L,[a, b]. CxomumocTs B L, [a, b]. Teopemsr o
G;I[IHICTLGHHOJSTI/I npez[enafg élelj!lpepI)II;HOCTI/I HOPMBI, 2. Konnoxsuym
(byHIaMEHTAILHOCTH B CXOAUMOCTH B L, [a, b].
Teopema o mpubmmwkenun Gpyaxwii u3 L,[a, b].
4. |Jluneiinole JIuneiinble npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HOpMupoBaHHBI |30Mopdusm..Jluneiinas 3aBucumocts. basuc. pe3yabTaTam
e PasmepnocTs. DakTop-nipocTpancTBO. Teopema o VHIUBUYaJIbHO
MIPOCTPAHCTBA. |pa3MepHOCTH (aKTOP-NIPOCTpaHCTBA. JInHENHHbIe ro 3a/aHus




HOpMHUPOBaHHOM IpocTpaHcTBe. [lonsTus. CBolicTBa

HCIIOJIHOTO HOPpMHUPOBAHHOI'O ITPOCTPAHCTBA. PH,I[BI B
HOPMHPOBAHHBIX MMPOCTPAHCTBAX: CXOAUMOCTD,

BJIO>KEHHBIX 11apoB. TeopeMa bapa.KommakTHbie
MHO’KE€CTBAa B HOPMUPOBAHHBIX IIPOCTPAHCTBAX,
OTPaHUYEHHOCTh U 3aMKHYTOCTb KOMIIAKTHOT'O
MHOKecTBa. [IpenkomnakTHeie MHOKeCTBA. CBS3b €
KOMITAKTHBIMU MHOKECTBAMH.

HOPMHPOBAHHBIX ITPOCTPAHCTBAX. KomnakTHOCTE 1
KOHEYHOMEpHOCTh. Teopema 0 KOHEUHOMEPHOCTH
JIOKaJIbHO-KOMITaKTHOT'O IIPOCTpaHCTBA. Teopema
Apriena. BaHaxoBble IPOCTPAHCTBA CO CYCTHBIM
6azucom. [Tonstue. [Tpumepsr.

Omnpenenenne u mpuMepsl cenapadenbHbIX
HOPMHPOBAHHBIX IMIPOCTPAHCTB.

banaxossle ipoctpancTsa. [lonsatus. [Ipumepst. [Ipumep

kputepuii Komm, abconroTHas cxoauMocTs. [TpuHIun

Kpurepuii Xaycnopda npeKoOMIakKTHOCTH MHOYKECTBA B

Tabmuna 5. Pa3nenbl TMCIUIUIMHEI, U3y9aeMbIe B 6 cemecTpe.

No HaumenoBanue Conepane pasiena dopma TEeKyIEero
pazzneina KOHTPOJIS

1 2 3 4
EBKJIMI0BEI Onpenenenue ruap0epTOBa MPOCTPAHCTBA. Omnpoc no
MPOCTPAHCTBA [Tpumepsl. OpTOrOHATBHOCTH B THIILOEPTOBOM pe3yabTaTam

npoctpaHcTBe. Teopema 00 0HO3HAUHOM MHIMBHIYaJIbHOTO
MPEJICTaBICHUH BEKTOPA B BUJIE CYMMBI €T0 3a7aHUS
IIPOEKIIMH HA OPTOrOHAJIbHBIE TIOITPOCTPAHCTBA.

Jlemma 06 OpTOroHaNbHBIX MOANPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B I'MJIOEPTOBBIX

npoctpancTBax. CyliecTBoBaHUE

OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-

npoctpaHcTie. Psanbl @ypee B H-npocTtpancrse.

OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa

@ypre. IlomHOTA M 3aMKHYTOCTH

OPTOHOPMHPOBAaHHOW cucTemsl B H-ipocTpaHcTBe.

Teopema Pucca-®Oumepa B H-npoctpancrse.

N3omopdusm H-npoctpaHcTs.

1 2 3 4
ITnHeliHbIe Jluneitasle pynkuuonansl B JIHIT . Onpenenenune.  |Omnpoc no
pynkunoHansl | Teopema 0 KOPa3MEPHOCTH SPa JIMHEHHOTO pe3yabpTaTam

¢yuknuonana. Teopema Xana-banaxa B IMHEHHOM  |MHJIUBUIYalbHOTO
npocTtpaHcTBe. JIMHENHbBIE HEPEPBhIBHBIE 3a7aHus

¢yukuuonans! B JIHIL. HenpepriBHOCTE 1




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

ITnnaelinbie
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

[ IprtoxeHus
MMHENHBIX
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

2.3.2 CeMuHapcKue 3aHATHS

CemuHapckue 3aHITHS HE IPEyCMOTPEHBI.




2.3.3 JlaGopaTopHbIe 3aHATHSI.

Tabnmia 6. Pasjensl IMCUUIIMHEBL, H3ydaeMbIe B 5 ceMecTpe.

HanmeHnoBanue
dopma TeKyIIero
No | paznena/momyn HaumenoBanue 1abopaTtopHbIX padoT
KOHTPOJISL
s
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psasl Dypbe Ha ( -m,m) | 1. Beimonnenue
YECKUE PALBI PaKTUYECKUX
Dypoe Tema 2. Tpuronomerpuueckoe psiapl Pypoe Ha (-1,1) e
Tema 3. Paznoxenus B psag @ypbe TOJIBKO 110 CHHYCaM | 2. Ormpoc 1o
WJIM TOJIBKO IO KOCHHYCaM pesyiIbTaTaM
MIPaKTUYECKUX
Tema 4. Ocobennoct k03 uirenToB psna Oypobe. p .
3a1aHU I
JuddepenunpoBanre U UHTETPUPOBAHUE PSAIOB
Dypsbe
2 | UnTerpan Tema 1. Mepa JlebGera. 1. Boinonnenue
JleGera MPAKTUYECKUX
Tema 2. MuoxectBa Mepsl 3aanmii
Tema 3. I3mepruMble MHOXKECTBA 2. Onpoc 1o
e3yJIbTaTaM
Tema 4. 3mepumsble GyHKIUN pesy
MPaKTUYECKUX
Tema 5. UnTerpan Jlebera oT orpaHnYeHHEIX GyHKIH | 33AaHUH
Tema 6. nrterpan Jlebera or HeorpaHMUEHHBIX
byHKIMMA
3 | IIpoctpanctBa | Tema 1 OCHOBHBIE CBOWCTBA MPOCTPAHCTB LP 1. Beimonnenue
JleGera MPaKTUYECKUX
Tema 2. CxoauMoCTh B IpocTpaHcTBax Lp 3a1aHui
Tema 3. I110THOCTH MHOXECTB B IpOCTpaHcTBax Lp 2. Ompoc 1o
pe3yspTaTam
IIPAKTUYECKUX
3aJaHun
4 | JIuneiinple Tema 1. MeTpuka B JINHEWHBIX IPOCTPAHCTBAX. 1. Beimonnenue
HOPMHPOBAaHH 5 IIPAKTUYECKHUX
bie Tema 2. HopMa B IMHEHHBIX TPOCTPAHCTBAX. 3aMaHu

MPOCTPAHCTBA




Tema 3. CX0quMOCTb B TMHEWHBIX HOPMHUPOBAHHBIX
IIPOCTPAHCTBAX.

Tema 4 3aMKHYTOCTb, OTPAaHUYE€HHOCTh, OTKPBITOCTH ,
KOMIIAaKTHOCTh B HOPMHUPOBAHHBIX TPOCTPAHCTBAX

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

2. Onpoc no
pe3ynbTaTtam
MPAKTUIECKUX
3aJaHuN

Tabnuna 6. Paznensl AUCIUIIINHBIL, U3y4aeMble B 6 ceMecTpe.

HaumenoBanue dopma TeKyIIero
Ne HanmenoBanue 1ab0paTopHBIX padboT
pasznena/Moyis KOHTPOJISI
1 2 3 4
5 | EBKIMIOBEL Tema 1. EBkiammoBsl mnpocTpanctBa , oOmue | 1.BeimonHeHue
MIPOCTPAHCTBA CBOMCTBA IIPAKTUYECKUX
3a1aHUI
Tema 2. IlpoexkTupoBaHHE Ha MOANPOCTPAHCTBO
€BKJIUJI0BA ITPOCTPAHCTBA 2. Ompoc no
e3ynbTaTam
Tema 3. OproroHaiusanuss B TIUIbOEPTOBOM pesy
MIPaKTUYECKUX
IIPOCTPAHCTBE. .
3alaHui
6 |Jluneitnbie Tema 1. Orpanuuenssle ¢yHkuuoHansl. Hopma | 1.Beimonnenue
n
GyHKIMOHAIBI (GyHKIMOHANA B IPOCTpaHCTBax Ly, Ly, . PaKTUYECKUX
. 3aJaHIH
Tema 2. Hopma nuHeliHOTO (yHKIIMOHANIA B
Ly(a,b), Cla,b]. 2. Omnpoc 1o
pe3ynbpTaTam
MPaKTUYECKUX
3alaHuI
1 2 3 4
7 |JIuneiinble Tema 1. JInuneitnsle onepaTopsl 1.BeinonHenue
ONepaTopsl MPaKTUYECKUX
Tema 2. OrpanuueHnsle omeparopbl. Hopma .
3a/laHui
omeparopa.
2. Onpoc no
Tema3. Hopma orpannyeHHOTo onepartopa
pe3yspraTam
Tema4.O6paTHbII oreparop. Crektp, | NPaKTHYECKUX
pE30JIbBEHTA OllepaTopa 3a1aHUI

Tewma 5. ConpsiKeHHBIE OIEPATOPHI

Tema 6. BriosiHe HenpepbIBHBIE OIIEPATOPHI




[Tpunnoxenus Tema 1. PemeHune uHTerpanbHbIX ypaBHeHuil | 1.Brinonnenue

TEOpHUU OIepaTopoB | dpenroibMa € BHIPOXKICHHBIM SIIPOM. MPaKTUYECKUX
3aJaHUN
Tema 2. HccnenoBanue  MHTErpajibHBIX
ypaBHeHuid ®penrosbma ¢ Ucnodb3oBaHueM | 2. Ompoc no
anpTepHatuBbl Opearoaprma pe3ynbTaTam
. MPAKTUYECKUX
Tema 3. PemieHue MHTErpajibHbIX YpaBHEHUM TPU N
3aIaHui

MTOMOIIIXA PE30JIHBEHTHI
Tema 4. MeTtoa CKUMarOIIUX OTOOpaXKeHUH

Tewma 5. [IpousBoausie @peme u I'ato

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

koiokBuyM (K), rectupoBanue (T) — He mpenycCMOTpEHBI.

2.3.4 llpumepHasi TeMATHKA KYPCOBBIX padoT (MIPOEKTOB)

Kypcossie pabotsl (KP) — He mpexycMoTpeHsI

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
o0yyaromuxcs Mo AMCHHUIIHHE (MOAYJII0)

[enpro caMOCTOSATENBHON PabOTHI CTY/ICHTA SIBISAETCS YIIyOJIeHUEe 3HAHUMN, MTOTYUYEeHHBIX
B pe3yibTaTe ayJuTOPHBIX 3aHATUIH. BbIpaOaThIBarOTCS HABBIKM CaMOCTOSTENBbHON pPabOoThL
3aKperIsSIoTCs ONbIT M 3HAHMSI ITOJIyYE€HHBIE BO BpeMs J1aOOpaTOPHBIX 3aHATHI.

[Tepeuensb yueOHO-METOIUUECKOTO 00ECTIEYeHUST TUCITUTUIUHBI 110
HaunmenoBaunue

No BBITIOJIHEHUIO CAMOCTOSITEIIbHON PabOThI
pasnena
1 2 3
1.[Tpuronomerpuyeckue 1. rocrepuuk, JI.A. Kpatkuii Kypc (yHKIMOHAILHOTO aHAIN3a
pags Dypbe [DnexTponHnsIii pecypce] : yuebnoe nocodue / JI.A. Jlrocrepuuk, B.1.

CoboneB. — DnekTpoH. nan. — Cankt-IlerepOypr : Jlans, 2009. — 272 c.
— Pexum nocryma: https://e.lanbook.com/book/245.

2. Bracosa, E.A. DieMeHThI QYHKIIMOHAILHOTO aHATN3a
[DnexTpoHHBIH pecypc] : yuedHoe mocodue / E.A. Brnacosa, UK.
MapueBckuii. — DnekTpoH. naH. — Cankr-IletepOypr : Jlanb,
2015. — 400 c. — Pexum gocryma:



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

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

3. ®unmumonenkosa, H.B. CoopHuk 3a1a4 mo
(GyHKINOHATBPHOMY aHANU3Y [ DIEeKTPOHHBIN pecypc] :
yaebHnoe nocodue / H.B. ®unumoneHkoBa. — DJIEKTPOH.
naH. — Cankr-IlerepOypr : Jlanp, 2015. — 240 ¢. —
Pexxum noctyma: https://e.lanbook.com/book/65041.

WNurerpan Jlebera 1. lrocrepuuk, JI.A. Kparkuii Kypc GYHKIMOHAILHOTO aHAIN3a
[DnexrponHnsrit pecypce] : yuebnoe nocodue / JI.A. Jlrocrepuuk, B.U.
CoboneB. — DnektpoH. naH. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

2. Bnacosa, E.A. DneMeHThI QyHKIIMOHAILHOTO aHATN3a
[DnexTpoHHBI pecypc] : yuebHoe ocobue / E.A. Brnacosa, UK.
MapueBckuii. — OnekTpoH. naH. — Cankr-IletepOypr : Jlanb,
2015. — 400 c. — Pexum poctyma:
https://e.lanbook.com/book/67481.

3.®dunmumonenkoa, H.B. CoopHuK 3a1a4 1Mo
(GYHKIMOHATBHOMY aHaNU3y [ DIeKTPOHHBIN pecypc] : yueOHoe
nocobue / H.B. ®unumonenkoBa. — DneKTpoH. naH. — CaHKT-

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

.ITpocTpancTBa 1. Jlrocrepnuk, JI.A. KpaTkuii Kype (pyHKIMOHATEHOTO aHAIM3a
JleGera [DnexrponnsIii pecypce] : yauedbnoe nocodme / JI.A. Jlrocrepuux, B.U.
Cob6oneB. — DnektpoH. nan. — Cankr-IletepOypr : Jlanb, 2009. — 272 c.
— Pexum goctyma: https://e.lanbook.com/book/245.

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

3.OunmmmonenkoBa, H.B. CoopHuK 331324 110 QYHKIIMOHATEHOMY
aHanu3y [ DneKTpoHHBIN pecypc] : yuebHoe nmocodue / H.B.
OunnMoHeHKOBa. — DJeKTpoH. gaH. — Cankrt-IlerepOypr :
Jlansb, 2015. — 240 c¢. — Pexxum nocrymna:
https://e.lanbook.com/book/65041

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

MPOCTPAHCTBA
— Pexum nocryma: https://e.lanbook.com/book/245.

2. BnacoBa, E.A. DneMeHTH! (yHKIIMOHAIBHOTO 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. ®unmumonenkoa, H.B. CoopHuK 3a71a4 110 (yHKIIMOHAIEHOMY



https://e.lanbook.com/book/67481
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https://e.lanbook.com/book/65041
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aHanu3y [DneKTpoHHBIN pecypc] : yueOHoe nocodue / H.B.
OunuMoHeHKoBa. — DnekTpoH. naH. — Cankt-IletepOypr : Jlans,
2015. — 240 c. — Pexxum pocryma: https://e.lanbook.com/book/65041

.|EBKIIN1OBEI
MPOCTpaHCTBA

1. JTrocrepuuk, JI.A. Kpatkuii Kype QpyHKIMOHATBHOTO aHAIIM3a
[DnexTponHnsrit pecype] : yuebnoe nocodue / JI.A. Jlrocrepuuk, B.U.
CobomneB. — DnexrpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

2. Bmacosa, E.A. DneMeHTHI GyHKIIMOHATBHOTO aHAJIN3a
[DnexTpoHHEIH pecypc] : yuedHOoe ocobue / E.A. Brnacosa, UK.
MapueBckuii. — DnekTpoH. n1aH. — Cankr-IleTepOypr : Jlanb,
2015. — 400 c. — Pexum gocryma:
https://e.lanbook.com/book/67481.

3.@unmumonenkoa, H.B. Coopuuk 3a1au no GpyHKIHOHAIEHOMY
aHaM3y [DJeKTpoHHBIA pecypc] : ydeOHoe mocobme / H.B.
OuIMMOHEHKOBa. — DneKTpoH. naH. — Cankr-IlerepOypr : Jlanb,
2015. — 240 c. — Pexxum pocryma: https://e.lanbook.com/book/65041

Juneinble
hyHKIIMOHATBI

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

2. Brnacosa, E.A. DneMeHThI QYHKIIMOHAILHOTO aHATN3a
[DnexTpoHHBI pecypc] : yuebHoe mocobue / E.A. Brnacosa, UK.
MapueBckuii. — OnekTpoH. naH. — Cankr-IletepOypr : Jlanb,
2015. — 400 c. — Pexum gocryma:
https://e.lanbook.com/book/67481.

3.®unnmonenkoBa, H.B. COopHuk 3amau no GyHKIIMOHATEHOMY
aHanmu3y [DNeKTpoHHBIH pecypc] : yuebHoe mocobue / H.B.
dunuMoHeHKoBa. — DneKTpoH. f1aH. — Cankr-IlerepOypr : Jlans,
2015. — 240 c. — Pexxum goctyma: https://e.lanbook.com/book/65041

.JInHelHbIE onepaTopsl

1. lrocrepuuk, JI.A. Kpatkuii Kypc (yHKIMOHAILHOTO aHAIN3a
[DnexTponnsIit pecypc] : yuednoe nmocodue / JI.A. Jlrocrepauk, B.U.
CoboneB. — DnekTpoH. faH. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

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

3. OUIMMOHEHKOBA, H.B. CoopaHK 3amay o
(YHKIIMOHATTEHOMY aHaIu3y [DIEeKTPOHHBIN pecypc| : ydeOHoe
nocobue / H.B. ®unnumonenkoBa. — DneKTpoH. AaH. — CaHKT-

[TerepOypr : Jlamp, 2015. — 240 c. — Pexum npocryna:
https://e.lanbook.com/book/65041
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8.[Ipunoxenus reopuun 1. JTrocrepnuk, JI.A. KpaTkuii Kype pyHKIMOHATBEHOTO aHAIM3a
DIIEPATOPOB [DnexTponHbIii pecype] : yaednoe nocodue / JI.A. Jlrocrepauk, B.1.
Cob6oneB. — DnektpoH. naH. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexum gocrtymna: https://e.lanbook.com/book/245.

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

3. OUIMMOHEHKOBA, H.B. CoopHuK 3amay o
(yHKIIMOHATEHOMY aHanu3y [DJEeKTpOHHBIH pecypc] : yueOHOe
nocodue / H.B. ®unumonenkoBa. — DneKTpoH. aaH. — CaHKT-
[lerepOypr : Jlanb, 2015. — 240 c. — Pexum pocryna:
https://e.lanbook.com/book/65041

VY4eOHO-MeTOINYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHON pPadOThl 00ydaroIUXCs M3
YHCJIa MHBAIK/IOB U JIUI C OTPAaHMYEHHBIMHU BO3MOKHOCTAMU 310poBbs (OB3) npenocrapistorcs
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHPHUATHS HH()OPMAIIHIH:

JUist a1 ¢ HapyILEHUSIMU 3pEHMSL:

—B TI€YaTHOM (popmMe yBeTrmueHHBIM mpudTOoM,

— B (popMe 2IIEKTPOHHOT O TIOKYMEHTA,

JIist an ¢ HapyHIEHUsAMHU CITyXa:

— B I1e4aTHoOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUist T ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmapaTta:

— B TIe4aTHOU opme,

— B (popMe 2IIEKTPOHHOT O TOKYMEHTA,

JlaHHBINA TepeyeHb MOXeET OBbITh KOHKPETM3MPOBAH B 3aBUCHUMOCTH OT KOHTHMHI€HTA
00ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C Touku 3peHus TMPHUMEHSIEMBIX METOJOB HCIOJB3YIOTCS KaK TpPaJUuIlMOHHBIE
I/IH(1)OpMaHI/IOHHO-06135[CHI/ITGJ'H)HI)IG JICKIIMHM, TaK H I/IHTepaKTI/IBHaH Imoga4da MaTepI/Ia.na C
MyJIbTUMEANIMHON cucTeMoil. KoMmbloTepHbIE TEXHOJIOTUU B JAHHOM CiIydae OOeCHeuHBarOT
BO3MOXXHOCTh Pa3HOIUTAHOBOTO OTOOPKEHUS aJTOPUTMOB W JIEMOHCTPAIMOHHOTO MaTepHhaa.
Takoe coyeTaHwe MO3BOJSET ONMTUMAILHO HCIIONB30BATh OTBEIECHHOE BpPEMsS M PaCKpHIBAThH
J'IOFI/IKy 158 conepmaHI/Ie JUCHUIIIINHBI.

Jlexuun mpencTaBISAIOT CcOOOM cucTeMaTuueckue o0030pbl TeM (YHKIIMOHATBLHOTO
aHaym3a. JlabopaTopHoe 3aHATHE IO3BOJSET HAYyYUTh CTYACHTA MPUMEHSATH TEOPETUUYCCKUE
3HAHUS TIPU PEIICHUH U HCCIEI0BaHNN KOHKPETHBIX 3a1a4. JIabopaTopHbIe 3aHITHS MPOBOISATCS
B TPaJUIMOHHBIX ayauTopusx. [logxon pazdopa KOHKPETHBIX CUTYallUi IIUPOKO UCIOIb3YeTCs
KaKk TperojaBaTeNieM, TaK U CTYICHTaMH T[pUd TPOBEACHUHM aHalu3a pe3yJbTaToB
CaMOCTOSITEIbHOW paloThl. DTO OOYCIOBIECHO TEM, YTO B IMPOIECCE HCCIENOBAHUS YacTO
BCTPEUAIOTCS 3a/la4yd, N7l KOTOPBIX €AMHBIX MOAXOAOB He cymiecTByeT. Kaxmas KOHKpeTHas


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

3a/la4a MpPU CBOEM HCCIEAOBAHMHM HMMEET MHOKECTBO TOJXOJOB, a 3To Tpebyer pazbopa u
OIICHKH 1IEJIOM COBOKYIMHOCTH KOHKPETHBIX CUTYaINH.

JUist U1 ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMU 370pPOBbS IIPEAYCMOTpPEHA OpraHu3aIus
KOHCYJIbTAIIMH ¢ UCIOJIb30BaHUEM IJIEKTPOHHOM MOYTHI.

4. OneHO4YHbIE CPEACTBA JJIsl TEKYILEr0 KOHTPOJIS YCIIeBAeMOCTH U POMeKYTOUHOI
aTTecTaluu.

4.1 ®doHx OLIEHOYHBIX CPEACTB JIf MPOBeAeHHUs TEKYIero KOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUM CTYACHTOB MPECTABIsAET COOOM:

— BBINOJHEHUE JOMAIIIHUX 33JIaHU;

— BBINIOJIHEHUE CAMOCTOSATEIbHOM paboThI;

— MpoBe/IeHnEe KOHTPOJIbHBIX paboT.

Oo0pa3zer 3a1aHuii 11 TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
5-if cemecTp

1.Paznoxkuts B pan @ypbe Gynkuuio f(x) = x, onpezenentyio na orpeske [- 1, 7.
2.Paznoxuth B psajg Pypee pyukuuio f(x) = |x|, onpenenennyro Ha orpeske [—1,1].
3.Paznoxkute B psn Dypbe a) mo cuHycam, 0) mo kocuHycam ¢yHkiuio f(x) = m — 2x,
omnpezeneHnyro 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 mpoAoKUTh a0COTIOTHO HMHTETPUPYEMYIO Ha OTPE3Ke [O, g] GyHKIMIO, HA

OTPE30K [— T, 7'[], 4T00BI ee psiag Pypbe uMen BUI Y,p—q cOS(2n — 1)x ?

6.MO3KeT I MHOKECTBO, HMEIOIIEe XOTsI ObI OJIHY BHYTPEHHIOK TOYKY, HMETh HYJIEBYIO MEPY?
7.Ilocrpouts st smoboro «a € (0,1) samkHyroe moamHOxecTtBO X orpeskal0,1] 0e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. ITycth X — MHOKeCTBO umcen u3 orpe3ka [0, 1], B IeCATHUHON 3aITUCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haiitn m(X).

9. Sensmorcs au ¢ynkuuu f(x) u f3(x) u3MepUMBIMH OJHOBpeMEHHO? A  (QyHKIMH
fGm f2(x)?

10. Boraucaute unrterpan Jlebera [ 01 f(x)dx, tne

1
x? , 1)1 BceX MppalMOHaNbHBIX X, 60/ILLIKX, YeM 3

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

0,eciux € (0,1) N Q.
x2,ecim x € [0,1]\Q,
1l,ecinx € Q.

D) £ ={

. 1
sinmx, eciu x € [O, 5] \D,

) () =1 cos X, eCU X € G, 1) \D,

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

) p,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+|x y|’ p(x,y) = cos®(x — y)?
14) Kaxkue u3 mpUBOAMMBIX HIDKE PYHKIUI ONPENESIOT pacCTOSIHUE Ha MHOXecTBe R™:

1) p(x,y) = maxycpanle — viel; 2) pCx,y) = Xie=q Ik — yiel;

3) p(x,y) = Xie=ilxx — yil%; 4) p(x,¥) = maxqcp<n—1lxx — Yil;

5) p(x,y) = E=1 klxx —yil; 6) p(x,y) = Xgoalxe — yillnk?
15) Kakue u3 mpUBOAMMBIX HWKE (YHKLIUI ONPENCNAIOT PACCTOSIHUE B Kiacce (QYHKIMH,
HernpepbiBHBIX Ha oTpeske [0, 1]:

1) p(x,) = maxozez1]x(6) = y(O; 2) pCx,y) = sups f{1x(x) —y(@)ldr, te€ (0,1];

3) p(x,y) = me(t) —y(©)ldt; 4) p(x,y) = max, g, lx() = y(O) + [ x() = y@) de?

16) Kakue u3 NPUBOAMMBIX HHKE (YHKIHUH ONpENCNAIOT PACCTOSIHUE B Kiacce (QYHKIIHH,
HerpepsIBHO auddepeHnupyembix Ha otpeske [0, 1]:

1) p(x,y) = maxepoq)lx () =y (O;

2) p(x,y) = 1x(0) = y(0)| + maxeefo)lx'(£) — y (8)1;

3) p(x,y) = maxcpoq|x(t) — y(t)| + max,epo |2’ (t) — y (D)1,

4) p(x,y) = max, [, ]Ix(t) y(t)| + max, el 1]IX'(t) -y @®I?
17) Haiitu paccrosaue Mexay GyHkiusMu x(t) = sin 2t ucos 2t B nmpocrpanctse 1) C[0, ];
2) C[0,m]; 3)L,[0,m]; 4)L,[0,m].
18) Haiitu paccrosnue Mexay Gyakuuamu  x(t) = t3 +t ny(t)=2t3 + t?> B npocrpaHcTse
19) UccnenoBark Ha CXOAUMOCTH MTOCIIEA0BATEIBHOCTE {X) } B mpoctpanctee 1)IT; 2)1%; 3) I%:
a) x, = (%, 0, ...,O); 6) x,=(e7%%,1,1, ..., 1); B)x) = (e‘k,e‘kz, e k)
r) x; = (cosk,2,2,..,2); 1) x, = (kz, %% %)
20) MccnenoBath Ha CXOIUMOCTB OCIEIOBATEILHOCTD {X } B IpocTpanctse 1)l;; 2)1,. 5 3)ls

~

)2 =(0,.,02,0,...); 6x=(0.,01,1L ) px=(11.1 % gy kL)
Dxe=(13,.02,00,. ) Dxc=(22.,2,00,..); &) x = (0,..,0,3,0,.

)

=
=

—_(rr 1 1 : — (oK :
}K)xk_(k'k+1""'2k—1'2k"")’ 3 = (e75,0,0,..,0,7,0,0....);

L 00, (111
WX, = (5,0,0,...,o,m,o,o,...), K) X = (1,\5,\@,. ,W,oo )
21) Uccnenosath Ha cxoaumocTh B mpoctpanctee 1) C[0,1];2) L, (0, 1) [IOCJIEI0BATEIbHOCTD
t
a) x,(t) = tk; 0) xi(t) =sint— sini; B) x,(t) = 1) x(t) = e’k
n) x, (£) = tF — 81 : o) x, (B) = tF — t2%; %) x,(t) = tet,
22) B xaxux npoctpanctsax L, [0, 1] n kx kakomy mpezey cX0oaaTcs OCTe0BaTEeNEHOCTH:

Vk, te [0,1] In(k),t € [0,%]_

k2+

= k , 6 = )
a) xk(t) 0, te (%’1] ) xk(t) ‘e (kl’,]_]
1 Vk, t€0,~
B) x,,(£) = {ek,t € [0,;]; B)x, () = ) [1 k].
0, t€(0,1] 7 L€ (.1

23) Uccrenorars Ha cxoaumocTs B ipoctpanctse 1) C[0, 1]; 2) L,(0, 1) pssr
Q) X th; 6) Ye (1 — )tk B) X2 e kE+D),



24) SIBnsieTcst M OTKPBITBIM ~ MHOXKECTBO ~ (yHKumi w3 npocrtpadcrsa C[0,1],
YIOBJIETBOPSIONINX YCIOBHUIO:

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

6) [, lx(®)lde < 1;

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

1

N x| <22
25. SIBiseTcs M 3aMKHYTHIM MHOKeCTBO (pyHkuui u3 C[0, 1], yIOBIETBOPSIONIMX YCIOBUIO
a) sgnx (%) =1;
0) sgnx(t)=1,t € [0,1] ?
26. SBIAOTCS JIM KOMIIAKTHBIMH, mpeakoMnakTHeiMu B C[0, 1] caenyromume cemelicTsa
GyHKIHH;

1) M = {X(t)l |x(0)| S KO! |x’(t)| S Kl,) te [OF 1]}1

1

2) M = {x(@®|Ix(0)| < Ko, f, (e (£)2dt < Ky ;
3 M= {x®|lx®] <t tel0;1]};
4) x,(t) =t%ecmn a)0<a; <a<a,<o; 6)0<a; <a;
5) x,(t) = et+®)  eciy A)a€ER; 6)a=>0;B)a <0;
6) x,(t) =sin(at), ecmn a)a ER,; 6)0 < a < a, < o;
7) xo(t) =sin(a+t), ecma)d €ER; 6)0 <a; <a<a, < o?
27. IIpoBecTy Ipoliecc OpToroHanu3auu cucteMsl Gyukmuii {1, t, t2, t3} B mpocTpancTse

a) L,(—1,1) ; 0)L,(0,1).
28. B npoctpancTBe [, HAWTH MHOKECTBO BEKTOPOB, OPTOTOHATIBHBIX BEKTOPY X , €CITU

a)x, = (0,0,..,0,1,0,..); 6) xo = (0,1,0,1, ...): B)x, = (1,1,..,1,00,...).
29. B npoctpancTse L, [—7, ] HaliTh npoekiun GyHKIUI
a) x(t) =0; 6)x(t) = sin G) B) x(t) =t; 1) x(t) =cos2t
Ha monpocTpancTBo X, = {x(t) = ¢; + ¢, sint + c5 cos t}.
30. B mpocrpanctse L,[—1, 1] naiitu npoekitun GyHKImit

a)x(t) =t%; 6)x(t) =1t3
Ha mogmnpocTpanctBo Xy = {x(t) = ¢; + c,t}.

6 cemecTp

1. Kakue u3 npuBeeHHBIX (HOpMyIT 33/1a10T OINEpaTop:
1) Alx(®)] = max, o lx(@l: A C[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,) = C[0, );
4) Alx(t)] = tx(t), A: C[0,00) - C[0, 0);
5 Alx(t)] = x(O) A: L;(0,1) - L,(0,1);

Alx(®)] =

[x(®)]

[x(®)] =

[x(®)] =

6) Alx(D] =+ A:C[0,1] > C[0,1];

7) Alx(t)] = x(t— 1), A: C[0,») - C[0,);
8) A[x(t)] = f x(t)dt, A : C[0,1] — C[0,1] ;
9) Alx()] = fx(t)dt A: L[0, ) - L[0, o0);
10)A[x(t)] = szgnx(t) A:C[0,1] - C[0,1];

11) Alx(D)] = fx(T)dT A:C[0,1] - C[0,1] ;
12) Alx(8)] = [ e x(t)dt, A:C[0,1] > C[0,1];



13)Ax—(x1, ’;3) A 1y > ly;

14) (Ax)(t) = Yoy k’z‘ sinkt, A: ly, — C[0,1];

1 1
15) Ax = (x(1),xG),x(3),.), A+ C[0,1] > L;
2
16) Ax = (xl,%,%,...), Ay =l
17) Ax = (xq,x5,%x3,...), A: I, > 1,?

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONEPATOPOB B 33JaHHBIX MPOCTPAHCTBAX

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

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

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

7) I = 1y,

3. Kakue u3 IPUBCACHHBIX HHUXKC 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(D)] = tx(t?), A:C[0,1] - C[0,1] ;

5) Alx(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. IlpoBepuTb JHMHEWHOCTh U OIPAHUYEHHOCTh (YHKIMOHAJIOB W HAWTH HX HOPMBI
B ll ,lz, loo

D) f@) =520 2) ) = S8, (-Dfn 3) f0=57, 22

5. Haiitu wopmy nuneiiHoro ¢ynkimonana a) B C[0,1], 6) B L,[0,1],B) B L,[0, 1],
1
3aJJaHHOTO BBIPAKCHHEM fo h(t)x(t)dt, ecnu pyukiust h(t) paBHa:

-3, 0<t<0,6, Y
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) cosmt;
5) sin (n (t—%)); 14) 2-sinmt ;
6) et —3; 15) vt + 4 ;
7) t2+3t-2; 16) Vt2 —t +6;
8) cos 2mt; 17) e?t -3;

9) 8- 18) ch2t.



6. HaiiTu HOpMBI CIEAYIONINX OMIEPATOPOB.

1) Alx(©)] = [, x()dz, A € £(C[0,1]);

2) Alx(®)] =x(t), A€ L(C[0,1],C[0,1]);
3) Alx(D)] = t?x(t), A € L(L,[0,1]);
4) Alx(t)]= e”lx(t) A€ L(C[0,1]);
5) Alx(t)] —x(t) A € L(C[0,»));

6) Alx(t)]= f x(7) sintdr, A € L(C[0,1]);

7) Alx(®)]=t?x(0) — tx (), 4 € £(C[0,1]);

8) Alx(®)]=x(t*), A € L(C[0,1]);

Alx(t)]

[x ()]

[x(®)]

[x(®)]

[x ()]

I=

9) Alx(t) (tz + 2)x(0), A€ L(C[0,1]);

10) A[x(t) tf x(t)dt, A€ L(L,[0,1]);

11) A[x(t) f 2t + t¥)x(t)dr, A € L(L,[0,m]);

12) A[x(t) f (t — 1+ Dx(v)dr, A€ L(L{[0,7],C[0,m]);
13) A[x(t f (sint + 2 cosT)x(1)dt, A € L(C[0,7],L,[0, m]);
14) A[x(t) f (2t —1)%2x(7)dr, A € L(L,[0,7]);

15) Ax = (—x,2,- 2, ) A€ L(y;

16)Ax = (2,22 2 ) Aery);

17) Ax = (x1,x3,%, + x5), A € L(l,, R3).

7. Haiitu omepatop, conpspkeHHbI omnepatopy A € L(1,):
1) Ax = (x4, ...,%,,0,0,...)
2) Ax = (A1x1,A5%5, oo, AnXpy, o), {44} € l;
3) Ax = (0,xq,x5,...);

4) Ax = (xy,X3,...);

5) Ax = (le - ZxZ,Xg, X4, )

8. Haiitu oreparop, COTPSDKEHHBIN oreparopy A € L(L,[0,1]),
1
Alx(t)] = fo K(t,s)x(s)ds, ecnu byukius K (t, s)uMeeT BUA:
1) 1, 8) te™*
2) t, 9 e —2);
3) s; 10) .
1+t
4) t-s; 11) sin(t — 2s);
5) t+sin2s; 12) et~ cos(t3 — \/E);
6) |2m — 2s| sin 4¢; 13) tsins — s?cost.
7) 2t—3s;

9. HccnenoBath oOpaTUMOCTh omeparopa A € ,C(lp), 33JJaHHOTO OCCKOHEYHOW MaTpuIlei
(a,), eciu:
1) ap=1+(-D% 2 ay=r  3):=lal<4.

10. Uccnenosats obparumocTs oreparopa A € L(C[0, 1]), 3a1aHHOr0 COOTHOILIEHUEM:
Alxo ()] = xo(t)x(t), rne



D xp@®)=(=c)=lt—cl, ce(ab) 2)xt)=0t-c), cel(ab);

2) xo(t) =1 +t2.
11. ViccnenoBats obparumocTh oreparopa A € L(C[0,1]):
1) Alx(O)]=f; x(s)ds;
2) A[x(t)]:foltsx(s)ds;
3) Alx(D]=x(V)-f, x(s)ds;
4) Alx(®)]=x(®) — [, x(s)ds;
5) Alx(t)]=x(t) — [, sx(s)ds.

Ecnu onepaTop A obpaTum, TO HAUTH €ro OOPaTHBIM.
12. Kakwue u3 oneparopoB A € L(I,) BIOJIHE HENPEPHIBHBIL:
X

1) Ax = (0,x1,x5,...), 2) Ax = (x5,%3,,...), 3)Ax = (—z,ﬂ, ),

2’3
13. Kakue u3 oneparopos A € L(C[0, 1]) BuosHe HenpepbIBHEL

1) Alx(®)]=f, x(s)ds;
2) Alx(®)] = (t + 2)x(8);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) A[x(t)]=f0tetsx(s)ds;
5) Alx(©)]=x(t?).
14. Haiiti cOOCTBEHHBIC 3HAYCHUsI U COOCTBeHHBIC BeKTOPHI oriepatopa A € L(1):
1) Ax = (x1 + X3, %2, oo, Xy, o) 2) Ax = (x3,x1,x2, ...,xn,m) ;
3) Ax = (—xq4, X3, e, (D)%, ..) s 4) Ax = (X1, X2, 0, X0, 0, ...);
5) Ax = (0,0, ...,0,%,,0,), ...); 6) Ax = (%% )
7) Ax = (O, X1, X, ...,xn,__,); 8) Ax = (x5,x3,,...).
15. HaiiTu crieKTp U CIeKTpaibHbIi paauyc omepartopa A € L(C[0,1]):
1) Alx@1=f, x()ds; 2) Alx(©)] = (¢ + 2x(); 3) Alx(O)] = tx(0);
4) Alx(D]=[; tsx(s)ds; 5) Alx(D]=f, (¢t + )x(s)ds.
16. Peummth ypaBHEHHE TP 3aJaHHBIX 3HAYCHHUAX CBOOOIHOrO wieHa f(t):

D) x(®) = fy x©)ds + f(), @) f(O)=16) f() =t,8) () =1~ 1t;
2) x(t) = [, tsx(s)ds + f(O), @) f(O) = £,6) f(&) = t2,8) f(O) = ¢ — £,
3) x(t) = [ cossx(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) = [, (ts + t2sD)x(s)ds + f(), @) f(©) = 1,6) f() = t* + ¢;

6) x(t) = fozn cos(t —s)x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oHJ OLIEeHOYHBIX CPEICTB /sl MPOBEAeHUs MPOMEKYTOYHOMN aTTeCTAIUH.
[TpomMeXyTOUHBIH KOHTpPOJIb OCYHIECTBISIETCS B KOHIIE KaXXJIOro ceMmectpa B ¢opme
9K3aMeHa.

IIpuMepHBbIi IepeYeHb BONPOCOB VIS NOATOTOBKH K IK3aMEHY.

[TpumepHBIii TepedeHb BOMPOCOB JJIsi MOATOTOBKM K 3K3aMeHy 1o Teopuu omepaTopos, S
CEMECTD.



1.Ilepuoanyeckue BennunHbl. ['apmonndeckuii ananus. [lonsrue psaga. Koadduuuentsr dypoe.
2.Wurerpan Jupuxie.

3.JIemma Pumana. Crnenctsue U3 Heé.

4 ITpuHIMN JIOKAJTKU3aI1H.

S.IIpuznaku Juuau u Jlunmmuna cxoaumocTH psiga Oypbe B TOUKE.

6.Paznoxenue B psin @ypre 1715 IPOU3BOIBHOIO IPOMEKYTKA.

7. Paznoxenue B psag @ypbe HENEPHOINIECKON (DYHKIIUH.

8. Paznoxenue B psag @ypbe TOJIBKO 10 CHHYCAM U TOJBKO M0 KOCUHYCaM.
9.Heo6xomuMocTs 000011I€HHS TTOHITHS HHTETpaia Pumana.

10.MHuoxectBa Touek. [lonsaTue mepel. CBoWCTBa MEPHI.

11.MHuosecTBO Mephl HOJIb. OnIpeieieHus, IPUMEPHI.

12.M3mepumblie GpyHKIuu. Teopema 00 SKBHBAJICHTHBIX OMPEASICHUSIX U3MEPUMON (QyHKIINH.
13.CBoiicTBa H3MEPUMBIX (PYHKIIUH.

14.nTterpan JleGera oT orpaHu4eHHON U3MEpUMON (YHKIINH, TOHATHE. Teopema o
cyuiectBoBaHMM uHTerpana Jlebera. CpaBHeHue ¢ uHTerpasiom Pumana.

15.1uTerpan Jlebera o npou3BoIbHOMY H3MEpUMOMY MHOKeCTBY. CBolicTBa 1-5.
16.CgoiicTBa 6-9 unTerpana Jlebera.

17.MuTerpan Jlebera oT HEOrpaHUYECHHOU (DYHKIIHH.

18.ITonsitue Ly[a, b]. Teopema o B10KEHMH IPOCTPAHCTB.

19.JIunelHOCTH IPOCTPAHCTB Ly |a, b].

20.HepaBenctBo I'€nbaepa.

21.HepaBeHcTBO MUHKOBCKOTO.

22 Jluneiinble npoctpancTa. Onpenenenus. [Ipumepsr. U3omopdusm.

23.JIuneiinas 3aBucUMOCTbh. bazuc. PasmepHocTh. DakTOp-IPOCTPAHCTBO.

24.Teopema 0 pazmepHOCTU (HaKTOP-NPOCTPAHCTBA.

25.JIuHeliHnple HOpMUPOBaHHbIE pocTpaHcTBa. OnpeaeneHue. [Ipumepsr.

26.I1penen nocnenosarensHoctu B JIHIIL

27.CBoiicTBa IpeIesioB. 3a1a4uu.

28.OT1KpHBITHIE U 3aMKHYThIe MHOKecTBa B L. [IpenenbHas Touka. Teopema.
29.OkBUBaNEHTHbIE HOPMBI. TeopeMa 00 3KBUBAJIEHTHBIX HOPMaX B KOHEUHOMEPHOM
IIPOCTPAHCTBE.

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

33.IIpuMep HEMOIHOrO HOPMUPOBAHHOTO MPOCTPAHCTBA.

34.Psapl B HOpPMUPOBAaHHBIX IPOCTPAHCTBAX: CXOAUMOCTb, Kputepuii Ko, abcontoTHas
CXOAUMOCTb.

35.IIpuHIUIT BIIOKEHHBIX IIAPOB.

36.Teopema bapa.

37.KOMITaKTHbIE MHOKECTBA B HOPMUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTbh KOMIIAKTHOI'O MHOKECTBA.

38.IIpenkomnakTHbIE MHOXKECTBA. CBSI3b ¢ KOMIIAKTHBIMU MHOKECTBAMH.

39.Kpurepuit Xaycnopda npeikoMIaKTHOCTH MHOXECTBa HOPMUPOBAHHBIX MPOCTPAHCTB.
40.KomMnakTHOCTh 1 KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKAJTbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Apuena.

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



[TpuMepHBIii IepedeHb BOPOCOB ISl MOATOTOBKH K 9K3aMeHy 1o Teopuu ornepatopos, 6
ceMecCTp

1.Onpenenenue rup0epToBa MpocTpancTra. [Ipumepsr.

2. OpTOroHajabHOCTh B THIILOEPTOBOM IpocTpaHcTBe. Teopema 00 0HO3HAUYHOM MPEACTaBICHUN
BEKTOpa B BHJIE CYMMBI €0 IIPOEKIUI HAa OPTOTOHAIBHBIE MOAIPOCTPAHCTBA.

3. JlemMa 00 OPTOTrOHAJIBHBIX HOANPOCTPAHCTBAX.

4.OpTOHOPMHUPOBAHHBIE CUCTEMBI B THUIILOEPTOBBIX MpocTpaHcTBaX.CyllecTBOBaHKE
OpPTOHOPMHPOBAHHOTO Oa3uca B cenapabenbHoM H-ipoctpaHncTse.

5.Panp1 @ypre B H-npocTpancTBe. DKCTpEMaIbHOE CBOMCTBO YACTUUHBIX CyMM psifa Dypebe.
6. ITonHOTa M 3aMKHYTOCTh OPTOHOPMHPOBAaHHOW cucTeMbl B H-ipocTpaHcTBe.

7. Teopema Pucca-®Oumepa B H-ipoctpanctse.

8. zomopdusm H-npocTpaHcTB.

9.JIuneitnbie pynkumnonansl B JIHIT . Onpenenenue. Teopema o KOpa3MepHOCTH sApa JIMHEHHOTO
¢byHKIHMOHATA.

10. Teopema Xana-banaxa B JMHEHHOM MPOCTPAHCTRBE.

11. JIuneiinsie HenpepsiBHbIE GyHKIHOHANB! B JIHII.HenpepriBHOCTS U OrpaHUYEHHOCTh
muHeiHoro ¢yakiuonana B JIHII.

12. Teopema Xana-banaxa B JIHII.

13. ConpsxerHoe npoctpancTBo L. Teopema o moiHoTe L.

14.Cnabas cxogumocts B JIHII.

15.Teopema Pucca o npencraBieHu TUHEHHOTO HENpepbIBHOTO (yHKIIMOHAa B H-ipocTpaHcTBe.
16. JInneiinplii onepaTop B IMHEHHOM ITpocTpaHcTBe. [lonsaTHE, IpUMEpBHI.

17. JInnevnsii HenpepsiBHBIN onieparop B JIHII. HenpepriBHOCTE M OrpaHUYEHHOCTS .

18.Hopma nuneiiHoro oneparopa. CBONCTBa, IPUMEPHI.

19. PaBHOMEpHAas CXOAMMOCTb JIMHEHHBIX OlepaTopoB. Teopembl 0 paBHOMEPHOM CXOJMMOCTH B
enuanaHOM Kpyre. Crencraue. [Tomnora mpocrpancrea L(L,L,).

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

21. IIpuHIMI paBHOMEPHOW OIPaHUYEHHOCTH.

22. Teopema banaxa-IlITelinraysa.

23. O6partHsIii oneparop. Onpenenenue. TeopeMa o IuHeHOCTH onepaTopa A~ L,

24. JlocTaTOYHOE YCIOBHE OTPAHMYCHHONW 00pAaTHUMOCTH JIMHEHHOTO OrepaTopa.

25. Teopema o cymectBoBanuu oneparopa (I + A) L,

26.Teopema 06 orpaHu4eHHOM 0OPATUMOCTH OnepaTopa, OJIUZKOro K OrpaHUYEHHO 00paTUMOMY.

27. PerynsapHoe MHOXKECTBO, CIIEKTP U PE30JIbBEHTA JIMHEHHOTO onepaTopa. CeKTpaTbHBIN
paauyc.

28.ITonsaTHE conpsixeHHOro onepaTopa. TeopeMa o ero npenacrasieHuu B H-mpoctpanctse.



29. Teopema 0 TMHENHOCTU U HETIPEPHIBHOCTU CONPSYKEHHOT'O ONIEPATOPA.
30.CamoconpsikeHHbIe onepaTopbl. CBONCTBA.

31.0npenenenue 1 NpocTenIne CBONCTBA KOMIIAKTHBIX OIIEPATOPOB.

32. TeopeMa 0 CTPYKType KOMITAKTHOT'O OIepaTopa.

33. [lepBas Teopema @pearoyibma.

34. Bropas teopema ®@pearonabma.

35. Tpetbs Teopema Opearosibma.

36. Pemienue uHTErpanbHbIX ypaBHeHU @penroabma 2-ro poja npu MajbIx L.

37. Ilpumenenue TeopeM Ppearoiabma K pelIeHUIO HHTErPajIbHbIX ypaBHEeHU Ppearonpma.
38. IIpuHIMI CKUMAIOITUX OTOOpaKEHUH.

39. IlpunoxeHus MPUHIMIA CKUMAIOIINX OTOOPaKEHU K PEIICHUIO0 CUCTEM JIMHEHHBIX
YpPaBHEHUU.

39. IlpuMeHeHNEe MPUHITUIIA CKUMAIOIINX OTOOPAKCHHI K PEIICHUIO HHTETPAIBHBIX YPaBHCHUH.
40. ITpousBoHas no I'aro.

41. IIpousBonnas Pperie.

KpuTtepuu BbICTABJIEHHUSI OI[€HOK.
O11eHKa «OTIIMYHOY:

— CUCTEMATU3HNPOBAHHBIC, I‘J'IY6OKI/IG U TIOJIHBIC 3HAHUSA 110 BCEM pPa3aciiaM AUCHUILINHBI,

a TaK)kKe 110 OCHOBHBIM BOIPOCAaM, BBIXOJSIIMM 3a MPeAesbl yueOHOW POrpaMMBl;

— TOYHOC MHCIIOJb30BAHHEC HaquOﬁ TCPMHUHOJIOTUHA CHUCTEMATUYCCKH TI'PaMOTHOC U

JIOTUYCCKHU MPAaBHUIIBHOC N3JI0KCHHUEC OTBETA HA BOIIPOCHKHI;

- 6esynpeque BJIAACHUC HWHCTPYMCHTAPUCM yqe6H0171 AUCHUIIIIMHBI, YMCHHUC CIro

3(1)(1)€KTI/IBHO HCIIOJIb30BATh B MIOCTAHOBKC HAYYHBIX W IMPAKTUYCCKHX 3aJiay;

— BbIpa’KCHHaA CIIOCOOHOCTh CaMOCTOSITEILHO M TBOPYCCKHU pCHIATH CJIOKHBIC HpO6JIeMBI

N HECTAHJAPTHBLIC CUTYalluH,

— IIOJIHOEC U FJIY6OK06 YCBOCHUC OCHOBHOH M JOIOJHHUTEILHON JINTCPATYPHI,

PEKOMEH/1I0BaHHOM yueOHOM nMporpaMMoi 1o AUCLIUILINHE;

— YMCHHUC OPHUCHTUPOBATHCA B TCOPHUAX, KOHLCHIIHUAX W HAIIPABIICHUAX AUCHUILIMHBI U

JAaBaTb UM KPUTUUYCCKYIO OLICHKY, UCIIOJIB3YA HAYUYHBIC JOCTUXKCHUA APYTUX AUCHUITIINH,

— TBOpYECKasi caMOCTOATENbHAs paboTa Ha MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX
3aHATUAX, AKTUBHOE Y4YacTHE B TPYMIOBBIX OOCYXKIEHUSAX, BBICOKUH YpPOBEHb KYJIBTYpPHI

HUCIIOJTHCHUA 3aI[aHI/II71;

— BBICOKUH ypOBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mnporpamme

KOMIIETCHIIUH.
OlLieHKa «XOpOIIO»:
— JIOCTATOYHO IMOJIHbIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS IO TUCHUUILINHE;

— YMCHHUEC OPUCHTUPOBATHCA B OCHOBHOM TCOPHAX, KOHLOCIIHUAX MW HAIPABJICHUAX

JAUCHUIIIIMHBI U 1aBATh UM KPUTUYCCKYIO OLICHKY,

— HCIIOJIb30BAaHUC H&y‘-lHOfI TEPMHUHOJIOTUH, JIMHTBUCTHUYCCKU U JIOTHUYCCKU MPABUIBHOC

H3JIOKCHUC OTBCTA HA BOIMMPOCHI, yMCHHC [1CJIaTh 000CHOBaHHEIE BBIBOJbI,

— BJIAJICHUC MHCTPYMCHTAPHUEM 10 JUCHUIINIMHEC, YMEHUC €T'0 NUCII0JIb30BaTh B IIOCTAHOBKE

U pelIeHUH HAayYHBIX U IPO(eCcCHOHANBHBIX 3a/1ay;



— YCBOCHHE OCHOBHOH M JONOJHHUTEIBHOH JUTEpaTypbl, PEKOMEHJIOBAaHHON y4eOHOU
IIPOrpaMMOii 110 TUCLUIUINHE;

— caMmocCTofATeNbHas paboTa Ha TMPAKTUUECKUX 3aHATHSAX, YYacTHE B TPYIIOBBIX
00CYX/I€HUSX, BBICOKUI yPOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/laHUl;

— cpemHUW ypoBeHb C(OPMHPOBAHHOCTH 3asBJICHHBIX B paboyeld mporpamme
KOMIIETCHIINH.

OneHka «y10BIETBOPUTEIBHON:

— JI0CTATOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN 1O AUCLUILIMHE;

— YCBOEHHE OCHOBHOM JIMTEPATYPhI, PEKOMEHIOBAHHON y4eOHOM MporpamMmoit;

— YMEHHME OpPUEHTUPOBATHCS B OCHOBHBIX TCOPHAX, KOHLENLIMAX W HANPABICHUAX IIO
JUCLIUIUIMHE U 1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHUE HAYYHOU TEPMHUHOJIOTHH, CTHIMCTUYECKOE M JIOTHYECKOE H3JI0KCHHE
OTBETa Ha BOIIPOCHI, yMEHHUE JIENIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OLIMOOK;

— BJIaJICHUE HHCTPYMEHTApHEM Y4eOHOH AMCUMIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
pElIeHNH TUIIOBBIX 3a/1a4;

— YMEHUE 0]l PYKOBOJICTBOM IIPENOIaBaTeNsl peulaTh CTaHAAPTHBIC 3a1a4H;

— pabora 1noj; pyKoBOJCTBOM IIpenojaBaTesis Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBbII
YPOBEHB KYJIBTYPbI UCIIOJIHEHUS 3aJaHUM;

— JOCTaTOYHBIA MUHUMAJBHBIA YpOBEHb CHOPMHUPOBAHHOCTH 3asBJICHHBIX B paboueit
IpOrpaMMe KOMIIETEHLIUN.

OrneHka «HEyI0BIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUS 10 JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIIOJIHEHUS TUCbMEHHON PaboThI);

— 3HAaHUE OTHEJIbHBIX HCTOYHHMKOB, PEKOMEHJOBAaHHBIX Y4eOHOM mporpaMmoi 1o
JUCLUIUINHE;

— HEYMEHUE HUCII0NIb30BaTh HAYYHYI TEPMUHOJIOTHIO;

— HaJIn4yue rpyobIx OmuOoK;

— HU3KUH ypOBEHB KYJIBTYphl HCIIOJIHEHUS 3aJaHUl;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabouell mporpamme
KOMIIETECHIIUH.

OneHouyHble CpeACcTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOUPAIOTCS C YUETOM X WHAMBUIYAIbHBIX ICUXO()U3NYECKHX OCOOCHHOCTEH.

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbS ITPENOCTABIIAETCS JOMOJIHUTENBHOE BPEMS JIUIsl IOATOTOBKU OTBETA HA DK3aMEHE;

— IIpU NIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTAaTOB 0O0YyUEHUsI UHBAJINUOB U JIUIL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10POBbs NPEAYCMATPUBAETCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEJCTB, HEOOXOAUMBIX UM B CBS3H C UX UHJIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH AJIs1 00yHarOIUXCsl ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJWAOB IMpOLEypa OLIEHWBAHUSA pE3yJIbTaTOB OOyYEHHUs M0 AMCLUMIIIIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusi pe3yiabTaToB OOY4YE€HUS WHBAJIUAOB U JIUIl C OTPAHUYEHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbsI 110 TUCIMILIMHE MpeycMaTpuBaeT MpeaocTaBieHue HH(popMaly B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMAaLIUU:

JUid au1 ¢ HapyIIEHUSIMH 3pEHUS:

— B MieyaTHOM (popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JInst AL ¢ HapyIeHNs MM CITyXa:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JUi U1 ¢ HapyLIEeHUsIMH OIIOPHO-JBUTATEIBHOTO anmapara:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.



I[aHHBIfI Hepequb MOXET GBITB KOHerTI/ISI/IpOBaH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0ydJaronmxcs

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISI OCBOEHM Sl JTUCUMILIMHBI (MOIYJIst).

5.1 OcHoBHas JiuTEpaTypa:

1. Trocrepnux, JI.A. KpaTkuii kypc (pyHKIMOHATEHOTO aHaIM3a [ DNEKTPOHHBIN pecype] : yaeOHoe

nocoo6ue / JI.A. JIrocrepauk, B.1. Cobones. — DnekTpoH. g1an. — Cankt-IletepOypr : Jlansb, 2009. — 272 c.
— Pexum goctyna: https://e.lanbook.com/book/245.

2. Bnacosa, E.A. DnemMeHThI GyHKIIMOHAIBHOTO aHaIU3a [ DJIEKTPOHHBIN pecypc] :
yuebnoe nocobue / E.A. Brnacosa, 1.K. MapueBckuii. — DnekrpoH. nan. — Cankr-IletepOypr :
Jlanb, 2015. — 400 ¢. — Pexxum pocryma: https://e.lanbook.com/book/67481.

3.OunumonenkoBa, H.B. COopHuK 3a1a4 10 pyHKIIMOHAIBHOMY aHAIHU3Y [ DJIeKTPOHHBIN
pecypc] : yaebHOe mocooue / H.B. ®dmimmMoneHkoBa. — DiieKTpoH. naH. — CaHKT-
[TetepOypr : Jlanb, 2015. — 240 c. — Pexum poctyna: https:/e.lanbook.com/book/65041.

I[JI)I OCBOCHMA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OIrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBbA UMCIOTCA U3JaHUs B JICKTPOHHOM BUJIC B 3HeKTp0HHO'6I/I6HI/IOTe‘IHLIX CHUCTEMaAX .

5.2 JlonotHUTeIbHASI JINTEPaTypa:

1. Kommmoropos, A.H. DnemeHTsI Teopuu GyHKINH 1 (HYHKIIMOHATBHOTO aHATN3a
[DnexTpoHHbIH pecypc] : yuebHoe mocobue / A.H. Konmmoropos, C.B. ®oMuH. — DIEKTPOH.
naH. — Mocksa : @uzmatiut, 2009. — 572 c. — Pexxum noctyma: https://e.lanbook.com/book/2206.

2 Tpenorun B.A. OyHKIIMOHATBHBIN aHATH3.. YUEOHUK. — 4-€ U3/, ucrp. — M.
OU3MATIIUT, 2007.—488 c. — ISBN 978-5-9221-0804-1

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHUS JUCIHHUIIJIMHBI

1. Bukunenus, CBOOOTHAS SHITUKJIOTIE TSI [DnexTpoHHBIH pecypc]. —
http://ru.wikipedia.org

2. Karamor madopmanmonHoii cucrteMbl «EnnHOE OKHO MocTyma K 00pa3oBaTeNbHBIM
pecypcam». [DnektponHblit pecypc]. — http://window.edu.ru/window/catalog

3. DKcnoHEeHTa, 00pa30BaTEeNbHBIA MATeMAaTHICCKUI CaT. [DIEKTPOHHBIA pecypc]. —
http://www.exponenta.ru

4. http://allmath.ru (Bcs MmaTemaTuka B OJJHOM MECTE)

7. Meronuyeckue YKa3aHus JJs 00y4al0IUXCH M0 OCBOCHUIO TUCHHMILIHHBI

[Io xypcy mnpeaycMOTpeHO MpOBEACHUE JIEKIIMOHHBIX 3aHSTHM, Ha KOTOPBIX JAETCA
OCHOBHOIl TeopeTHYecKHil Marepuas, 1a00paTOPHBIX 3aHATUH, MO3BOJIAIONIUX CTY/IEHTaM B
MOJTHOM Mepe 03HAKOMUTHCS ¢ pa3feiaMu (PYHKIIMOHATBHOTO aHallM3a U OCBOUTHLCS B PEIICHUU
MPaKTUYECKHX 3a]1a4.

BaxueiimM sTamoM Kypca SIBISIETCSA CaMOCTOsATENbHas paboTa MO JUCIUIUIMHE
«TEOPUS OITEPATOPOBY.


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/

Ienpto camocTosTeNbHONH pabOThl  OakanmaBpa SIBISICTCS  yIiIyOJeHHE 3HAHMH,
HOJTYYCHHBIX B Pe3yJbTaTe ayAUTOPHBIX 3aHATHHA. BbpaOaThIBAOTCS HABBIKM CAMOCTOSATEILHON
paboThl. 3aKPEIUIAIOTCS OMBIT ¥ 3HAHUS, IOJIyYCHHBIE BO BPEMs JIAOOPATOPHBIX 3aHITUH.

CamocrtositennbHast paboTa CTYIEHTOB B XOAC€ HW3YYCHUS AUCIMUILIUHBI COCTOUT B
BBIIIOJTHEHUM ~ WHAMBUIYAIbHBIX  3aJlaHMH, 3aJaBaeMbIX  IPENoJaBaTelieM,  BEAYIIUM
Ha60paTOpHBI€ 3aHATHUA, IOATOTOBKU TCOPCTUYCCKOI'O MaTcpuajia K .Ha60paTOpHBIM 3aHATHUAM,
Ha OCHOBE KOHCIIEKTOB JICKIMHA M Y4eOHOH JIHTepaTypsl, COTJIACHO KaJeHAApHOMY IUIaHYy U
HOATOTOBKH TEOPETHYECKOTO MaTepuasia K TECTOBOMY OIPOCY, 3a4€Ty M JK3aMEHY, COIJIacHO
BOIIPOCAM K IK3aMeHY.

Vka3anus 1o opopMIIEHUIO padoT:

- pabora Ha 7a0OPAaTOPHBIX 3AHATUSAX W KOHCIEKTHI JICKIIMH MOTYT BBINOJHATHCS Ha
OTJENBHBIX JTUCTAX MO0 HENOCPEACTBEHHO B paboueil TeTpaim;

- opopmIteHIEe MHIMBHIYAIBHBIX 33aHUH KEIaTeIbHO Ha OTAEIBbHBIX JICTAX.

[IpoBepka HMHAMBHAYaNbHBIX 3aJaHUM IO TemaMm, pPa300paHHBIM Ha JabOpPaTOPHBIX
3aHATHAX, OCYIIECTBIISICTCS Yepe3 HENIeN0 Ha TEKYIIEeM JIa00paTOPHOM 3aHSATHH, THOO B TCUCHUE
HEJIENIU 110CTIE ATOTO 3aHATHUS Ha KOHCYJIbTAIHH.

JIns pa3bsCHEHHWS HENOHSATHBIX BOIIPOCOB JIGKTOPOM M ACCUCTEHTOM E€XEHEIEeIBHO
MMPOBOAATCA KOHCYJIbTalWH, O BPECMCHU KOTOPBIX I'PYIIILI U3BCIIAIOTCA 3apaHce.

B ocBoeHMH TUCHMIUIMHBI MHBAJIMIAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMHU
30POBbsi OOJIBIIIOE 3HAYCHHEC MMEST WHIWBHUIyalbHas ydeOHas paboTa (KOHCYJbTAlUU) —
JIONIOJTHUTETIBHOE Pa3bsCHEHUE y4eOHOT0 MaTepHaa.

I/IH[[I/IBI/IZIyaJII)HI)IC KOHCYJIbTalUM 110 HPCIAMETY SABJIAIOTCA BaKHBIM ¢)aKTOpOM,
CIIOCOOCTBYIOIIMM HWHAWBUAYAIH3alUU O0yIECHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOIO KOHTAKTa
MCXKAY MNOperoAaBaTcjicM U O6y‘-IaIOHII/IMC$I HWHBAJIMLJIOM HWJIMA JIMOOM C OI'paHUYCHHBIMU
BO3MOXKHOCTSIMU 37I0POBBSL.

8. IlepeyeHb MH(POPMALMOHHBIX TEXHOJIOTHI, MCIOJIb3YyeMbIX NPH OCYLIECTBJICHUH
o0pa3oBaTeIbHOIO Npolecca Mo JMCUHILINHE.

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

NHupopmaninoHHbIe TEXHOJIOTUH — HE MTPETYCMOTPEHBI.

8.2 llepeyenb HEOOXOAMMOT0 MPOrPaAMMHOI0 00ecneyeHHusl.
[IporpammHoOe oOecrieueHue - He IPEIyCMOTPEHO.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

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

2. DnektponHas oubnroreuHas cucrema eELIBRARY.RU (http://www.elibrary.ru)

3. DnektpoHHast OmOnmoreyHas cucremMa «YHuBepcuterckas OmOimoreka 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. JlekumoHHbIC 3aHATUSA | JIGKIIMOHHAs ayIUTOpHs, OCHALIEHHAs IIPE3CHTALMOHHON
TEXHUKOH  (IIPOGKTOpP, DOKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIMM IporpaMmHubiM obecnieuenueM (I10), nocka
Ayn. 129, 131, A3016, A305, A307.
2. JlabopaTopHbIe AyauTopusi, OCHaIlleHHAs Y4eOHON MeOebIo (CTOJBI, CTYIIbS),
3aHATUL COOTBETCTBYIOIIEH KOJWYECTBY cTyaeHToB: 133, 147-150
3. I'pynnossie Aynuropun A305, 147-150
(MHIUBHTYaTIbHBIC)
KOHCYJIbTAITHN
4, Texymumit  kontpousb, | Aynutopuu A305, A307, 147-150.
MIPOMEKYTOUHAS
aTTecTaIus
5. CamocrosiTenpHas Kabuner [uisi caMOCTOSITENIBHON  paboOThI, OCHAIICHHBII
pabora KOMITBIOTEPHONH TEXHHUKOW C BO3MOXKHOCTBHIO TOAKITIOYEHHUS K

cetn «VIHTEpHET», NPOrpaMMOM JKPAaHHOTO YBEJIWYEHHS H
00ecCrevYeHHbI TOCTYIIOM B AJIGKTPOHHYIO WH(GOPMAaIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcurera. Aya. 102-A wu
YUTAJIbHBIN 3aJ1.




