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[Tamommukosa TaTesgHa JIeoHnI0OBHA.

JIOKTOp TeJarorH4ecKuX HayK, KaHAUAAT (PU3NKO-MaTeMaTUYECKUX HayK,
npodeccop. [loueTHpIN pabOTHUK BBICIIIETO IPO(PECCHOHATLHOIO 00pa30BaHMS
P®. Tupextop unctutyra pynaamentaibHbeix Hayk (MOH) ®T'BOY BO
«KyoI'TY».

MapxkoB Buranuin Hukonaesuy.

JloxTop Texnnueckux Hayk. [Ipodeccop kadeapbr HGOPMAIIMOHHBIX CHCTEM H
MIPOrPAaMMHUPOBAHKS HHCTHTYTa KOMITBIOTEPHBIX CHCTEM M HHPOPMAITMOHHOM
oe3onacHoctu (MKCullb) ®I'6OY BO «KyoI'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 33JlauaM MPHUKIaIHON MaTeMaTHKU, KOTOpbIe HEOOXOAUMBI C OJHONU CTOPOHBI
U1t pOpMHUPOBAHUS HABBIKOB PabOTHI ¢ a0CTPaKTHBIMU MAaTEMAaTHUYECKUMU MOHITUSIMH, a C
JIPYTOM CTOPOHBI JIJIsl BOCIIPUSTHS C OOIIETEOPETHUECKUX TO3UIIMNA UEH U METOJIOB CMEKHBIX
JTUCIUIUINH, TTOJIOTOBKY BBIMTYCKHUKA KaK M K HAYYHO-UCCIIEIOBATEIbCKOM AEATEeIbHOCTH, TaK U

K IIPOU3BOACTBCHHO TEXHOJIOTHYECKOH JACATCIIBHOCTH B obnactu pE€IICHUA IPUKIIAJHBIX 3a4a4.

1.2 3agauyu AUCHUILIMHEL.

3anayeil u3ydeHus UCUUIUIMHBI “DYyHKIIMOHAIBHBIM aHAINU3 SBIISIETCS pa3BUTHE
CHOCOOHOCTEH CTy/JeHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYeCKHI anmnapar Ipy PEeIICHUHN 3a/1a4, BOSHUKAKOIINUX Ha MPAKTUKE U B HAYYHO-
UCCJIE0BATEIbCKOM NEATEIbHOCTH.

1.3 MecTo AucHumInHbI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTe/ibHOM NPOrpaMMBbl.

Kypc «®yHKIMOHANBHBIN aHATN3» OTHOCUTCS K JUCLUIUIMHAM 10 BHIOOPY BapHATUBHOM
yactu bioka 1. /Iy ocBoeHMsI Kypca cTyieHTaMH He00X0AUMO HaIMYKe y CTYJEHTOB 3HAHUN U
YMEHUH MPUOOPETEHHBIX B pe3yJbTaTe M3y4eHHS UMH 0a30BBIX KYpCOB MAaTEeMaTHYECKOTO
aHanm3a, ajareOpsl U AaHATUTUIECKON reoMeTpuH, TuddepeHnaIbHbIX ypaBHeHUH. SHAHHS,
MIOJIyYEHHBIE [TPU U3YyYEHUH JJAaHHOTO Kypca , HaXOIT IPUMEHEHHUE NPU U3yUeHUU «Y paBHEHUM
MaTeMaTHuecKoi pu3ukmy», «IuddepeHnuansupix ypaBHeHH», « Teopuu BeposTHOCTE,
«YuCIeHHBIX METOJIOBY, psAJla AUCUUILINH crienuanu3anii. MeTobl pyHKIMOHAIBHOTO aHalnu3a
HaXOJAT CBOE MPUJIOKEHUE B PA3IMYHBIX chepax COBpEMEHHOM NMPHUKIIaJIHON MaTeMaTUKH,
HaIpuMep MpHU CO3/1aHUN COBPEMEHHBIX CUCTEM YIPAaBIEHUS, a TAK)KE B HAYYHO-
UCCIIeI0BaTEIbCKON paboTe.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJIbHOM MPOrPAMMABI.

N3yuenue jaHHOM yueOHOM NUCIMITIIMHBI HAIIPAaBICHO HAa (POPMUPOBAHME Y O0yUarOIIUXCS

KOMTICTEHITHI
No HNupexc Conepxanre B pe3ynbrare n3zyueHus: yaeOHON AUCIUTIITMHBI
n r_I KOMITET | KOMITETCHIINH (MJIH e€ 00yyJaronmecs J0JKHBI
" | eHuum YacTH) 3HATh YMeETh BJIaJIeTh
1. Croco0OHOCTBIO OCHOBHBIE IOKa3bIBaTh METOaMU
[1K-2 IMOHUMATh, MOHSTHS, YTBEPKACHHUSI, G yHKIIMOHATBH
COBEPIICHCTBOBATh W | TECOPEMBI crieru(pUIHbIC oro aHaau3a
MIPUMEHSITh METO/BI, IbIE: IS
COBpPEMEHHBIH QITOPUTMBI ¥ | (YHKIIMOHAIBHOT | UCCIICIOBAHUS
MaTeMaTU4YeCKUi CpeaCcTBa 0 aHaJIN3a, | pa3TUYHBIX




e WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
- 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 TUCHHIJIHUHBI.

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:

Pacnipenenenuie Bu1oB yueOHOM paOOTHI U UX TPYIOEMKOCTHU IO pa3esiaM TUCITUTLIAHEI.
Pa3znens! qucuunmuHbl, n3ydaemeie B 5 (Tadm.2) u 6 (tabn. 3) cemectpax

Tabmuia 2. Paznensl IUCIUTIIINHEI, 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 paznenam quCIUTUIMHBI 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. Pa3nenbl IMCIUIUIMHEL, U3y4aeMbIe B 6 cemecTpe.
KomndgecTBo yacoB
AynutopHas
pabota
Ne HaumenoBanue pazaenon 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 [TpunosxeHus: TMHEWHBIX OIIEPaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenam qJUCHUIIIMHBI 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
crynenta, KCP — koHTponmupyemas pabGota cryneHTa, D3- NMOATOTOBKAa K cjaade 3adyera U

OK3aMCHa.

2.3 Coaepxxanue pa3aesioB AMCHUIIHHBI:
2.3.1 3ansATHS JIEKIIMOHHOT0 THIIA.

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




Tabmuma 4. Pasnens! AUCHUILUTMHEL, U3ydaeMble B 5 cemecTpe.

HOPMHUPOBaHHbIE NpocTpaHCcTBa. ONpenencHue.
IIpumepsl. IIpenen nocnenosarensuocty B JIHIIL
CaoiictBa npenenos. 3agayn. OTKPBITbIE U 3aMKHYTHIE
npoctpanctsa B L. [IpenensHast Touka. Teopema.
DKBUBaJIEHTHbIE HOPMBI. TeopeMa 00 IKBUBAJIEHTHBIX
HOpMax B KOHEUHOMEpPHOM IIpocTpaHcTBe. PaccTosHue

HanmenoBanue Dopma Tekymiero
No Coneprxanue pasjena
paszznena KOHTPOJISL
1 2 3 4
1. |Tpuronomerpu |[lepromnueckue BEIUUUHBL. [ apMOHUYECKUI aHAIH3. Ompoc no
gyeckue psafapl  |[Tonsitue pana. Kosdduuuentsr @ypre.luTerpan pe3yJibTatam
Dypse Hupuxne.Jlemma Pumana. CneactBue u3 He€. [I[puHiun | MHAMBUIYaIbHO
noxkanu3uuu. [pusnaku Junu u Jlunmmia cxoqumMoctu r'o 3aJlaHus
pana @ypwe B Touke. Paznoxenue B psag Oypbe a1
MIPOU3BOJILHOTO MPOMEXyTKa. Paznoxkenue B pag Oypbe
Herepuoandeckoi pynkiuu. Paznoxkenue B psan Oypbe
TOJIBKO TI0 CHHYCaM U TOJIbKO MO KOCHHYCaM.
PaBHOMepHas cxoqumocTs psiga Oypre.
1 2 3 4
2. |HaTerpan Heo6xomumMocTs 000011IeHHS TOHATHSI HHTETpaia Ompoc o
Jlebera Pumana..MuoxectBa To4ex. [lonsatue mepbl. CBOWCTBA  |pe3ynbratam
Mepbl. MHOKECTBO Mepbl HOMb. ONpeeeHust, IPUMEPBL. [y iuBHIYyaTbHO
Nzmepumsbie pyakmmun. Teopema 06 SKBUBaTEHTHBIX T 3a7aHus
onpeaeneHusx u3mepumoit pynkuuu. CpoiicTBa
M3MEPHUMBIX (YHKIIUH.
WuTterpan JleGera ot orpaHu4eHHON N3MEPUMON
¢byHKIMY, ToHATHE. Teopema 0 CylIeCTBOBaHUH
unterpana Jlebera. CpaBHeHue ¢ uHrerpaigoMm Pumana
MNuterpan Jlebera no npon3BoJILHOMY U3MEPHUMOMY
MHOXkecTBY. CBoiicTBa nnTerpaia JleGera .Murerpan
JleOera oT HEOrpaHUYEHHON (YHKIIHH.
3. |[Ipoctpanctsa |[lonsTue Ly[a, b]. Teopema o Bnoxkenuu npoctpancts. | 1. Onpoc mo
Jlebera Jlunerinocts nmpocrpancts Ly [a, b]. HepaBenctso pe3ynbTaTtam
I'énbnepa. HepaBenctBo Munkosckoro. Hopma B UHJIUBUYaJIbHO
L,[a, b]. Ilpoctpanctso L, [a, b]. CeolicTBa (pynKumii o 33JaHus
L,[a, b]. CxomumocTs B L, [a, b]. Teopems! o
2(a, b] & 2[a, D] P 2. KomnokBuym
€IMHCTBEHHOCTH IpeJiesia, O HEMPEPbIBHOCTH HOPMBI,
(byHIaMEHTATLHOCTH M CXOAMMOCTH B L, [a, b].
Teopema o npubmmkennn GpyHkuuii u3 L, [a, b].
4. |Jluneiinble JIuneiinble npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HOpMHUpoBaHHBI |30Mopdusm..JIunelinas 3aBucumocts. baszuc. pe3yabTaTam
e Paszmepnocts. @aktop-nipocTpancTBo. Teopema o MHIUBHTyaTbHO
MIPOCTPAHCTBA. |pa3MepPHOCTH (aKTOP-NPOCTpaHCTBA. JInHENHHbIe ro 3a7aHus




OT TOYKH 10 noanpocrpancTsa. Jlemma Pucca o moutu
nepneHuKyisipe. PyHIaMeHTaAIbHOCTD B INHEHHOM
HOpMHUPOBaHHOM IpocTpaHcTBe. [lonsTusa. CBolicTBa

banaxossle npoctpancTia. [lonsatus. [Ipumepst. [Ipumep

HEIOJIHOTO HOPMUPOBAHHOT'O MPOCTPAHCTBA. Psibl B
HOPMUPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb,
kputepuii Komm, abconrotHas cxonuMocTs. [TpuHIun
BJIO>KEHHBIX 11apoB. Teopema bapa.KommakTHbie
MHOECTBAa B HOPMUPOBAHHBIX IPOCTPAHCTBAX,
OTrPaHUYEHHOCTb U 3aMKHYTOCTh KOMIIAKTHOTO
MHOXkecTBa. [IpenkomnakTHbie MHOXeECTBA. CBSI3b €
KOMIIAaKTHBIMH MHO>KECTBAMHU.

Kpurepuit Xaycnopda npeKkoMIakTHOCTH MHOYKECTBA B

HOPMHPOBAHHBIX ITPOCTPAHCTBAX. KomnakTHOCTE 1
KOHEYHOMEpHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH
JIOKaJIbHO-KOMITaKTHOTO IIPOCTpaHCTBA. Teopema
Apriierna. BaHaxoBble POCTPAHCTBA CO CUCTHBIM
6azucom. [Tonstue. [Tpumepsr.

OmnpeneneHne 1 MpuMephbl cenapadenbHbIX
HOPMHPOBAHHBIX IIPOCTPAHCTB.

Tabnuna 5. Pa3znenbl TMCIUTUIMHEI, U3y9aeMbIe B 6 cemecTpe.

No HaunmenoBanue Cornepranue pasjiena dopma TEeKyIEero
paznena KOHTPOJIS
1 2 3 4
1 EBKIMI0BBI Onpenenenue ruab0epTOBa MPOCTPAHCTBA. Omnpoc no
MPOCTPAHCTBA [Tpumepsl. OpTOrOHATBHOCTH B THIILOEPTOBOM pe3yabTaTam
npoctpancTBe. Teopema 06 01HO3HAUHOM MHIMBHIYaJIbHOTO
MIPEJICTaBICHUN BEKTOPA B BUJI€ CYMMBI €T0 3a7aHAS
IIPOEKIIMH HA OPTOrOHAJIbHBIE TIOITPOCTPAHCTBA.
Jlemma 06 OpTOroHaNbHBIX MOANPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B I'HMJILOEPTOBBIX
npoctpancTBax. CyliecTBoBaHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-
npoctpaHcTie. Psanbl @ypee B H-npocTtpanctse.
OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa
@ypre. IlomHOTA M 3aMKHYTOCTH
OPTOHOPMHMPOBaHHOMU cucteMbl B H-nmpoctpaHcTBe.
Teopema Pucca-®Oumepa B H-npoctpancrse.
N3omopdusm H-npoctpaHcTs.
1 2 3 4
2 J[IuneitHble Jluneitasle pynkuuonans! B JIHIT . Onpenenenune.  |Omnpoc no
(byHKIIMOHAITBI Teopema 0 KOpa3MEpPHOCTH SApa TMHEHHOTO pe3yabpTaTam
¢yuknuonana. Teopema Xana-banaxa B IMHEHHOM |MHJIUBUIYalbHOTO

MpoCTpaHCTBE. JINHEHbIE HEMTPEPHIBHBIE




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

¢ynkunonans! B JIHII. HenpepsiBHOCTS 1 3a7aHus
OrpaHUYEHHOCTH JIMHeHHoro (yHkiuronana B JIHIL.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o monxore L*. Cnabas
cxoaumocts B JIHIIL. Teopema Pucca o
IIPEICTaBICHUH JTUHEWHOTIO HEIPEPBIBHOTO
¢ynkunonana B H-nmpocrpanctse.
InHeitHbIe Jlunelinblit onepaTop B JIMHEWHOM MPOCTPAHCTBE. 1. Onpoc no
pIIEpaTOPHI ITonsTue, npumepsl. JINHEWHBIN HENIPEPBIBHBIN pe3yJiibraTtaM
oneparop B JIHII. HenpepbiBHOCTH 1 VHAUBULYAIBHOT
orpaHMueHHOCTb. HopMa JINHEHHOr0 OrpaHUYEHHOTO | O 3aJ4aHHUS

2. KomokBuym

[Iprtoxenus
MUHENHBIX
DIIEpaTOpPOB

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

Ompoc no
pe3ynbTaTtam
WHUBUIYAIBHOTO
3aJaHHS




2.3.3 JlaGopaTopHbIe 3aHATHS.

Tabnmia 6. Pasnensl IMCUUILIMHBL, H3ydaeMble B 5 cemecTpe.

Haumenosanune
dopma TeKyIIero
No | paznena/momyn HaunmenoBanue 1abopatopHbIX padboT
KOHTPOJISL
o
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psasl Dypbe Ha ( -m,m) | 1. Beimonnenue
YEeCKHE pAIbl PaKTUYECKUX
Dypoe Tema 2. Tpuronomerpuueckoe psiapl Pypoe Ha (-1,1) T
Tema 3. Paznoxenus B psag @ypbe TOJIBKO 110 CHHYCaM | 2. Ormpoc 1o
WJIM TOJIBKO IO KOCHHYCaM pe3yIbTaTam
MIPaKTUYECKUX
Tema 4. Ocobennoct k03 uirenToB psna Oypobe. p .
3aJJaHuif
JuddepenurpoBanue 1 UHTErPUPOBAHUE PSIJIOB
Dypbe
2 | UnTerpan Tema 1. Mepa Jle6Gera. 1. Boinonnenue
JleGera PaKTUYECKUX
Tema 2. MuoxectBa Mepsl 0 33 TaHHI
Tema 3. I3mepruMble MHOXKECTBA 2. Onpoc 1o
e3yJIbTaTaM
Tema 4. 3mepumsble GyHKIUN pesy
MPaKTUYECKUX
Tema 5. Unterpan JleGera ot orpaHMdeHHBIX QyHKIMi | 38AaHHH
Tema 6. Mnrterpan Jlebera or HeorpaHMUEHHBIX
byHKIMMA
3 | IIpoctpanctBa | Tema 1 OCHOBHBIE CBOWCTBA MPOCTPAHCTB LP 1. Boinonnenue
JleGera MPAKTUYECKHUX
Tema 2. CxoauMocCTh B IpocTpaHcTBax Lp 3a1aHui
Tema 3. I110OTHOCTH MHOXECTB B IpOCTpaHcTBax Lp 2. Ompoc 1o
pe3yspTaTam
IIPAKTUYECKUX
3aJaHun
4 | JIuneiinple Tema 1. MeTpuka B INHEWHBIX IPOCTPAHCTBAX. 1. Beimonnenue
HOPMHPOBAaHH 5 IIPAKTUYECKHUX
bie Tema 2. Hopma B TMHENHBIX TPOCTPAHCTBAX. 3aMaHu
MIPOCTPaHCTBA .
Tema 3. CXo0a¥MMOCTb B TMHEHHBIX HOPMUPOBAHHBIX 2. Onpoc 110

pe3yibTaTam




IIPOCTPAHCTBAX. IIPAKTUYECKHUX
3aJaHuN
Tema 4 3aMKHYTOCTb, OTPAaHUYEHHOCTh, OTKPBITOCTH ,
KOMITAKTHOCTh B HOPMHUPOBAHHBIX MPOCTPAHCTBAX
Tewma 5. [IpenxkommakTHOCTh B C[a,B]
Tabmuma 6. Pasnensl AMCHUILIMHEL, H3ydaeMble B 6 cemecTpe.
HaunmenoBanue ®dopma
Ne | paznena/monyn HaunmenoBanue 1a00paTopHBIX paboT TEKYLIETro
s KOHTPOJIS
1 2 3 4
5 | EBxinmoBel Tema 1. EBkimmoBel mnpocTtpanctBa , oOmme | 1.Beimonnenue
MIPOCTPAHCTBA | CBOWMCTBA MPaKTUYECKUX
3a1aHUI
Tema 2. IlpoexTupoBaHue Ha HOANPOCTPAHCTBO
€BKJIMJI0BA [TPOCTPAHCTBA 2. Ompoc no
e3ynbTaTam
Tema 3. OproroHanuzanus B THUILOEPTOBOM pesy
MIPaKTUYECKUX
IIPOCTPAHCTBE. .
3a1aHUI
6 |Jluneiinsre Tema 1. Orpannuennsle ¢yHkunonansl. Hopma | 1.Beimonnenue
(DYHKIMOHATIBI | yHKIMOHANA B IPOCTPaHCTBaxX Uy, Ly, . PaKTUYECKUX
. 3aJaHIH
Tema 2. Hopma  nuHeitHOTO (QYyHKIIMOHANIA B
L, (a,b), C[a, b]. 2. Ompoc no
pe3ynbpTaTam
MPaKTUYECKUX
3a7laHui
1 2 3 4
7 |JIunelinsle Tewma 1. JIuneitnble onepaTopsl 1.Beinonnenue
orepaTopsl MPaKTUYECKUX
Tema 2. Orpannyenssle omnepatopel. Hopma o
3a/laHui
oreparopa.
2. Onpoc no
Tema3. Hopma orpaHu4eHHOTo onepaTopa
pe3yspraTam
Tema4.O06patHblit oneparop. CriekTp, pe3oabBeHTa | MPAKTHUECKUX
omeparopa 3a1aHU I

Tewma 5. ConpsiKeHHBIE OIEPaTOPHI

Tema 6. BrionHe HenpepbIBHBIE ONIEPATOPHI




9 |IIpunoxxenus Tema 1. Pemenue wuHTerpanbHbIXx ypaBHeHuil | 1.BrinonHenne
TEOpUU @penronsma ¢ BRIPOKICHHBIM SIPOM. IPAKTUYECKUX

OIepaTopoB . | 3amanuii
Tema 2. HccnenoBaHue MHTErpajibHBIX YpaBHEHUI

Openronbma € HUCMHOJIb30BAaHUEM anbTepHaTUBHI | 2. Ompoc no
®penroyibma pe3ynbTaTam
MPAKTUYECKUX

Tema 3. PemieHue MHTErpajibHbIX ypaBHEHUM TpHU N
3a/IaHui

TTOMOIIIH PE30JIbBEHTHI
Tema 4. MeToa C:)KUMAROIIMX OTOOpaKeHUI

Tema 5. IIpoussogusie @pente u ['aTo

3amura abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekta (KII), kypcosoii
paboter (KP), pacuerno-rpaduueckoro 3amanus (PI'3), mamucanme pecdepara (P), acce (D),

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

2.4 IlepeyeHb y4eOHO-MeETOAUYECKOI0 o0ecneyeHHs I CAMOCTOSATEJbHOM padoThl
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOLYJII0)

Lenbto caMocToATENBHOM pabOThI CTY/ACHTA SIBJIAETCS YIIyOJ€HUE 3HAHUMN, [TOJIyYE€HHBIX
B pE3ysbTaTe ayAUTOPHBIX 3aHATHH. BbIpaGaThIBalOTCS HABBIKM CAaMOCTOSTEIHLHON pPalOTHI
3aKperuIstoTCs ONBIT M 3HAHUS MOJTY4YE€HHBIE BO BpeMs J1a00paTOPHBIX 3aHATHH.

[Tepedenn yueOHO-METOANYECKOTO 00€CTIeUeHUs TUCIUTIITUHBI 110

No Hanmenosanue BBITTOJTHEHUIO CAMOCTOSITEIBHON PabOThHI
paszena
1 2 3

1) Tpuronomerpuueckue|l. Harancon N.I1. Teopus QpyHKImMii BelecTBEHHON MEpeMEHHOI:
pansl Dypee Y4ebnuk aj1st By30B. 5-¢ u3n., crep. — CI10.: U3narenscrBo “Jlans”,
2008. — 560 c.: ni1. — (YueOHukH Juist By30B. CrienanbHas
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. Biacoa E.A., Mapuesckwuii V.K. DiemMeHThI (yHKIIMOHAIBHOTO
aHanmmza: YuebHoe nocodue. — CI10.: MznarenscrBo “Jlanp”, 2015. —
400 c. — (Yuebuuku yist By30B. CrierpanbHast uteparypa). ISBN 978-
5-8114-1958-6




WnTterpan Jlebera

1. Harancon W.I1. Teopust ¢pyHKIMIA BEIIIECTBEHHOM ITEPEMEHHOM:
Y4eOHuk 1711 By30B. 5-€ u3l., crep. — CII6.: M3narenscTBo “Jlanp”,
2008. — 560 c.: . — (YueOnuku [uist By30B. CrienuanbHas
murepatypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuesckwuii M1.K. DnemeHTsI (QyHKIIMOHATIBHOTO
a"Haym3a; YuebHoe nocodue. — CI10.: U3narenscrso “Jlans”, 2015. —
400 c. — (Yuebuuku 1yist By30B. CretanbsHast auteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., @omun C.B. DnemenTsI Teopun GyHKIUN U
(YHKIIMOHATBHOTO aHaM3a. — 7-¢ 3. — M.: DU3MATIIUT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

[IpoctpancrBa
JleGera

1. Harancon W.I1. Teopust ¢pyHKIMIA BEIIIECTBEHHOM IIEPEMEHHOM:
YueOHUK A7 BY30B. 5-€ u3., crep. — CII6.: U3narensctBo “Jlanb”,
2008. — 560 c.: 1. — (YueOHuku [uist By30B. CrienanbHast
mureparypa). ISBN 978-5-8114-0136-9

2. Biacosa E.A., Mapuesckwuii 11.K. DieMeHTHI (hyHKIIMOHATIBHOTO
aHam3a: Yueonoe nocoodue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrenpanbsHast uteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., @omun C.B. DnemeHTsI Teopun GYHKINH 1
(byHKUIMOHATIBHOTO aHanm3a. — 7-e u31. — M.: DUSMATIINUT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

JInuendrie
HOPMHUPOBAHHBIE
MPOCTPaHCTBA

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTbI QyHKIIMOHAIBLHOTO
aHaimm3a: YueOHoe nocobue. — CI10.: MznarenscrBo “Jlany”, 2015. —
400 c. — (Yuebnuku yist By30B. CrierpranbHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kparkuii kypc pyHKIMOHATEHOTO
a”anm3a : Y4yeOHoe nmocodue. 2-¢ u3j., crep. — CI10.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku y1st By30B. CrienuaibHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypesru A.I1., Koprer B.B., Xpomos A.I1. COopHuK 3a1a4 IO
(YHKLIMOHAIBHOMY aHaIM3y. YueOHoe rocodue. 2-e u3J., HCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKY JIIsT
By30B. CrnieranpsHas uteparypa). ISBN 978-5-8114-1274-7

EBxnnaoBb1
MPOCTpPaHCTBA

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTs! pyHKIIMOHATBHOTO
aHam3a; Yuebuoe nocooue. — CI16.: M3marenscrBo “Jlans”, 2015. —
400 c. — (Yuebnuku 1yis By30B. CrenpanbsHas auteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., Cobones B.W. Kpartkuii kypc ¢GyHKIHOHAIEHOTO
aHanm3a ;. YyeOHoe rmocodue. 2-¢ m3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHukH 115 By30B. CrienuaibHas
mureparypa). ISBN 978-5-8114-0976-1




3. I'ypesuu A.I1., Kopres B.B., Xpomor A.I1. CoopHuk 3ama4 1mo
(YHKUIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-e u3., HCHp.. —
CII6.: U3parenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas sureparypa). ISBN 978-5-8114-1274-7

ITnHeHHEBIC
(byHKIIMOHATBI

1. Bnacora E.A., MapueBckwuii 1.K. DemeHThI GyHKIIMOHAIEHOTO
anammsa. Yuebnoe mocooue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku 115 By30B. CrieranbHas ureparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepuuk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aranmm3a . Y4eOHoe mocodue. 2-¢ u3., 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
(YHKIMOHAILHOMY aHaIM3Y. Y4eOHoe ocodue. 2-€ u3fl., UcHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 1715
By30B. CrieranbHast sureparypa). ISBN 978-5-8114-1274-7

IInHEeHBIE OnEPATOPBI

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTs! pyHKIIOHATBHOTO
aHam3a: Yueonoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (YueOuuku st By30B. CrieransHas Jmreparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kparkuii Kypc (GyHKIHOHAITEHOTO
aHaim3a . YyeOHoe rmocodue. 2-¢ m3., crep. — CI16.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 1yist By30B. CrienuaibHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypesru A.I1., Kopues B.B., Xpomos A.I1. CoopHuK 3a1a4 IO
(GYHKIMOHAILHOMY aHAIM3Y: Y4eOHoe mocodue. 2-€ 3., UCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : . — (Y4eOHUKY JIIst
By30B. CrieranpsHas uteparypa). ISBN 978-5-8114-1274-7

[Iprutoxenus Teopun
DIIEPATOPOB

1. Bnacoga E.A., Mapuesckwuii 1.K. DnemenTsI HyHKIIMOHAIEHOTO
aHam3a: Yueouoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebnuku yist By30B. CrierianbHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kpartkuii Kypc (GyHKIHOHAITEHOTO
a”anm3a : Y4yeOHoe nmocodue. 2-¢ u3j., crep. — CII0.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHukH y1st By30B. CrienuaibHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypesru A.I1., Kopre B.B., Xpomos A.I1. CoopH¥UK 3a1a4 110
(YHKLIMOHAIBHOMY aHaM3y. YueOHoe rocodue. 2-e u3J., HCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKY JIIsT
By30B. CrnieranpsHas uteparypa). ISBN 978-5-8114-1274-7




Y4eOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYYalOIMIUXCS W3
YKCJIa UHBAIKMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

—B II€4aTHOM opMe yBEIMUEHHBIM IIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C Touku 3peHus MPHUMEHSIEMbIX METOJOB HCIOJb3YIOTCS KaK TpPaJUullMOHHbBIE
MH(OPMALIMOHHO-00BSICHUTENbHBIE JIEKIUM, TaK W HWHTEpAaKTHBHAs I0Jlaya MaTepuaja cC
MyJIbTUMEAUMHON crcTeMoil. KoMmbploTepHble TEXHOIOTMU B JAHHOM CiIy4ae OOecHneqHuBarOT
BO3MO>XHOCTh Pa3HOIUIAHOBOT'O OTOOPAKEHUS aJlTOPUTMOB U JIEMOHCTPALMOHHOI'O MaTepHaa.
Takoe coyeTaHue MO3BOJSET ONTUMAJIbHO HCIOJNB30BATh OTBEIECHHOE BpPEMs M PaCKpHIBAThH
JIOTUKY U COJIEp>)KaHUE AUCLMUILIIUHBI.

Jlekiuu TpencTaBIsAIOT co00il cucTemartuyeckue o0030pbl TeM (YHKIMOHAIBLHOTO
aHainza. JlabopaTopHoe 3aHATHE IMO3BOJSET HAYYUTh CTYAEHTA NPUMEHATh TEOPETUUYECKUE
3HAHUS NP PEUICHUH U UCCIIeI0BAaHUU KOHKPETHBIX 3a/1a4. JlabopaTopHble 3aHATHS IPOBOISTCS
B TPaJUIIMOHHBIX ayauTopusax. [lonxoq pazdbopa KOHKPETHBIX CUTyalMil IIUPOKO HCIIOJIb3YETCS
KaK IpernojasareneM, TaK M CTYACHTaMH IIpM NPOBEACHUM AaHAIU3a PE3yJbTaTOB
CaMOCTOSITENIbBHOW paboThl. DTO OOYCIOBJIECHO TEM, YTO B IPOIIECCE HCCIIEIOBAHUS YacTO
BCTPEUAIOTCS 3a/a4yM, Ul KOTOPBIX €QUHBIX MOAXO0JO0B HE cyuiecTByeT. Kaxnas KOHKpeTHas
3a/la4a MpU CBOEM MCCIIEJOBAHUM HMMEET MHOKECTBO IMOJXOJO0B, a 3TO TpedyeT pazbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalLUH.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pOBbsI IIPEIYCMOTPEHA OpTraHU3alMs
KOHCYJIbTAllMM C UCIOJIB30BAHUEM DIEKTPOHHOM IOYTBHI.

4. OueHo4YHbIe CpeACcTBA JJIsl TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH U MPOMeKYTOYHO
aTTecTalMu.

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

Texymuii KOHTPOJIb 3HAHUH CTYCHTOB MPEACTaBISIET COOOM:

— BBIIIOJIHEHUE JIOMAIIIHUX 33JaHUH;

— BBINIOJIHEHUE CAMOCTOATEIbHON PadOThI;

— MpOBeJIeHNEe KOHTPOJIbHBIX paloT.

OO6pa3zer 3a1aHuid TSI TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH.
5-ii cemecTp

1.Pasnoxkuts B pan @ypbe Gynkumio f(x) = x, onpesesennyio Ha orpeske [- 1, 7.
2.Paznoxuth B psig Oypbe dpyukmmio 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 crnegyer mpoJobKUTh aOCOJTIOTHO HHTEIPUPYEMYIO Ha OTpe3Ke [O, g] ¢byHKuIM0, Ha

oTpe3ok [~ 7, T|, uTo6sI ee psin Dypbe umen Bua Vg ; cos(2n — 1)x ?

6.MoXeT JI1 MHOXECTBO, UMEIOIIee XOTs Obl OJJHY BHYTPEHHIOIO TOUYKY, HMETh HYJIEBYIO Mepy?
7.Iloctpouts mias smoboro «a € (0,1) s3amkHyroe moaMHOXecTBO X otpeskal0,1] 6e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. ITycts X — MHOKeCTBO umcen u3 orpe3ka [0, 1], B IeCATUYHON 3aIIUCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haiitu m(X).

9. Spnsmorcas au Qyskuuu f(x) m f3(x) usMepumbiMuM oxHOBpeMeHHO? A (QyHKIMH
fGmn f2(x)?

10. Berumciuts unterpan JleGera | 01 f(x)dx, tne

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

a) f(x) =1 x3, nns Bcex MppaLMOHANBHBIX X, MEHBIIHX, YeM g )
0,ecinx € (0,1) N Q.
_ (x%,ecmux € [0,1]\0Q,
b) f(x)—{ 1,eciu x € Q.

. 1
sinmx, eciu x € [O, E] \D,

c) fx) = {cos X, eCIU X € (%, 1) \D,

k x?%, ecnux €D,
rae D — KaHTOPOBO MHOXKECTBO.
12. TIpusectu nmpumep byukmuu x(t), takou, uro x € L1[0, 1]\L,[0, 1].
13. Kakwie U3 mpuBOAMMBIX HIKE DYHKIIUI ONPEIENSIOT PACCTOSIHIE Ha MHOXecTBe R:

Dpl,y) =4lx—yl; 2p(x,y) = |sin(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) = l'fl;f 'yl; p(x,y) = cos®(x — y)?

14) Kakue U3 NpUBOJUMBIX HHUXKE QYHKI[HIA OMPEACISIOT pPaCCTOSIHUE Ha MHOXKecTBe R™:

1) p(x,y) = maxycpenlxe — yili 2) p(6,¥) = Xiema X = Vel

3) p(x,y) = k=alte —yil®s 4) p(x,¥) = maxycpen1lxx — Yicl;

5 p(y) =Xg=1 klx =yl 6) p(x,¥) = Xioqlxk — yillnk ?
15) Kakue u3 NpUBOAMMBIX HWKE (YHKIHUI ONpENENSIOT PACCTOSIHUE B Kiacce (QYHKIHH,
HerpepbIBHBIX Ha oTpeske [0, 1]:

1) p(x,y) = maxoeea |x(0) = YOl 2) p(e,y) = sup™ [{lx() = y@ldz, te (0,1];

3) p(x,y) = J fo%(6) = y(©)1dt; 4) p(x,y) = max,f, 1 x(6) =y(O + [ lx(x) = y(©)] de?

16) Kakue w3 mpHBOAMMBIX HWKE (YHKUIUI ONpENENSIOT PACCTOSIHWE B Kiacce (QYHKIHH,
HenpepbiBHO nuddepenmpyemsix Ha otpeske [0, 1]:

1) p(x,y) = maxeepo,q)lx () — y (O

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

3) p(x,y) = maxeeqo,11|x(t) = y(O)| + maxeepo,lx(t) =y (OI;

4) p(,y) = max, [, 1x(6) = YO + max, o lx(©) =y (12
17) Haiitu paccrosiare Mexay GyHkusMa x (t) = sin 2¢ ucos 2t B npoctpanctse 1) C[0, t];
2) c[0,7]; 3)L.[0,m]; 4)L,[0,m].



18) Haiitu paccrosuue Mexay yakuuamu  x(t) = t3 +t ny(t)=2t3 + t> B mpocrpaHcTBe
19) UccnenoBarh Ha CXOAUMOCTH MOCIIEA0BATEIBHOCTD {X) } B mpoctpanctee 1)IT; 2)1%; 3) 1Tk

a) xx = (%, 0, ...,0); 6) x,=(e7%%,1,1, ...,1); B)x} = (e"‘,e‘kz, ...,e"‘n);
r) x; = (cosk,2,2,..,2); n) xx = (k2 ; : ,%)
20) MccnenoBath Ha CXOQUMOCTB HOCIEI0BATEIBHOCTD { X } B IpocTpanctse 1)l;; 2)l,. 5 3)ls

a) X = (0; ---.0.%,0, ), 0) x, = (0, ’O’%'ﬁ’k_iz’ ), B) X) = (1,1, % ﬁ kL)

Dxe = (13, w00, ) x=(22..,200,..); &) x¢ = (0,..,0,3,0,.

x) X = (%ﬁ %%) 3%, = (e7%,0,0, ...,0,7,0,0 ...):

0 = (50,0,..,0,2-,0,0,... ) © ¢ = (L5, %, ,00,...).

21) UccrenoBarp Ha cxoauMocTh B ipoctpanctse 1) C[0,1]; 2) L, (0, 1) [I0CJIEN0BATEILHOCTD
a) x(t) = tk; 0) x,(t) =sint — sini; B) xi(t) = k2+ r) x(t) = e‘é;

) x, (1) = th =tk o) x, (t) = tF — 2%, x) x,(¢) = tekt.
22) B xakux mpocTpaHCTBax Lp [0,1] uk KaKOMY IIpefeny CXOATCs MOCIIEI0BATEIbHOCTH

! L

(6 = Vk, te€ [10,;]; 5 ) - In(k),t € [O,k];
0, te(;,l] tE( 1]
B) x;(£) = {ek,t © [0'%] ;o B)x(t) = \1/_ B [10 ]
0, te(01] T te(;,u

23) Uccnenosars Ha cxoaumocTh B ipoctpanctse 1) C[0,1]; 2) L,(0, 1) psasr

a) Yizoth; 6) Xiso(1 —0)t%; B) X, e ~k(t+D),
24) SIBisieTcss M OTKPHITBIM ~ MHOXECTBO ~ (yHKuuii w3 mpoctpanctBa ([0, 1],
YIOBJIETBOPSIOLINX YCIOBHUIO:

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

6) [, lx(t)ldt < 1;

B)f, x()dt <1;

1

N [xG)| < 22
25. SBnseTcs M 3aMKHYTBIM MHOKeCTBO (pyHKumii u3 C[0, 1], yIOBIETBOPSIONIMX YCIOBUIO
a) sgnx G) =1;
0) sgnx(t)=1,t € [0,1] ?
26. SBIAOTCS JIM KOMIIAKTHBIMH, TNpeakoMmakTHeiMa B C[0, 1] cnenyromume cemelicTa
byHKIHH;

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

1

2) M = {x(@®IIx(0)| < Ko, J, (e ()2t < Ky ;
3) M ={x@®lx®l <t tel01]}
4) x,(t) =t%ecmn a)0<a;<a<a,<o; 0)0<a; <a;
5) x,(t) = et+®)  aciy aA)a€ER; 6)a=>0;B)a <0;
6) x,(t) =sin(at), ecnmn a)a ER,; 6)0 < a < a, < o
7) x,(t) =sin(a+t), ecmma)d €ER; 6)0 < a; <a<a, < o?
27. TIpoBecTy TIpoliece OPTOroHamM3aKy cucteMsl Gynkimii {1, t, t2, t3} B mpocTpancTse

a) L,(—1,1) ; 0)L,(0,1).
28. B mpoctpancTBe l, HaliTH MHOXECTBO BEKTOPOB, OPTOTOHAJIBHBIX BEKTOPY X , €CIIU



a) xo = (0,0,..,0,1,0, ...); 6) xo = (0,1,0,1, ...): B)xo = (1,1,..,1,0,0,...).
29. B poctpanctse L, [—1, ] HaiiTh mpoeKmu (yHKIHI
a) x(t) =0; 6)x(t) = sin G), B) x(t) =t; 1) x(t) = cos2t
Ha monmpocTpancTBo X, = {x(t) = ¢; + ¢, sint + c5 cos t}.
30. B mpocrpanctse L,[—1, 1] Haiitu npoekuuu GyHKIMA
a)x(t) =t%; 6)x(t) =1t3
Ha moanpocTpancTBo Xy = {x(t) = ¢; + c,t}.

6 cemecTp

1. Kakue u3 npuBeIeHHBIX GOPMYII 3aJa0T OIEPATOP:
1) A[x(t)] = max e[o 1]|x(r)| . A:C[0,1] » C[0,1];

2) Alx(®)] = 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, );

5 Alx(®)] = x(O) A: L1(0,1) » Ly(0,1);

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

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

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

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

11) A[x(t)] = f x(7)dt, 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, 2,%,...), A: Ly >y,

14) (Ax)(t) = Zk;l%sin kt, A: Ll — C[0,1];
15) Ax = (x(1),xG),x(3), ), A+ C[0,1] > L;
16) Ax = (xlxz—zz%) A: ly >l

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

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONIEPATOPOB B 3aJaHHBIX MPOCTPAHCTBAX

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

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

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

7) lo =l

3. Kakue u3 MPUBCACHHBIX HUKC OINCPATOPOB ABJISAFOTCA JTUHESHHBIMU?

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

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

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



5)
6)
7)

9)

Alx(®)] = |x(@®)|, A:C[0,1] - C[0,1];

Alx(D)] =[] e™dr, A:C[0,1] - C[0,1];
(Ax)(t) = cos(tx,), A : R? > C(—o0,);
(Ax)(t) = 4x?t + 3x,t2, A : R? - C(—o0,00);
(Ax)(t) = xysint — 3x,3/t, A : R? » C(—00,0);

[IpoBepuTh NMHEHHOCTP W OTPAHUYCHHOCTH (DYHKIIMOHAIOB W HANUTH HMX HOPMBI

B li,l5 1l
D) f) =552 2) f@) = SR (D 3) F09=5, 22k

Haiitn HOpMy nmHeiiHoro ¢ysnkuuonana a) B C[0,1], 6) B L,[0,1],B) B L,[0,1],
1
3aJIaHHOTO BBIPAKEHUEM || o h(®)x(t)dt, ecnn pynkums  h(t) pasHa:

-3, 0<5t<0,6, 1),
1) {0,2, 06<t<1; 10) cos (¢ - 3);
2) In(t+2); 11) 63 — t;
3) 2t—1; 12) t2 — 4t +3;
4) t* —1; 13) cosmnt;
5) sin (n (t - %)) 14) 2-sinmt ;
6) et —3; 15) Vt+ 4 ;
7) t* 43t —2; 16) Vt2 —t+6;
8) cos 2mt; 17) e?t-3;
9) 3 -1 18) ch2t.

9

Haiitn HOpMBI CJ'IG)IYIOHII/IX OIepaTopoOB.

1) Alx(t)] = f x(t)dt, A € L(C[0,1]);

2) Alx(t)] =x(t), A€ L(C0,1],C[0,1]);
3) Alx(t)] = t?x(t), A € L(L,[0,1]);

4) A[x(t)]—e”lx(t) A€ L(c[o,1]);

5) A[x(t)]z—x(t) A € L(C[0,));

6) A[x(t)]= f x(7) sintdr, A € L(C[0,1]);
7) Alx(0)]=t?x(0) — tx( ) A€ L£(C[0,1]):
8) A[x(t)]=x(t*), A € L(C[0,1]);

9) Alx(t)] (t2 + 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 + t2)x(t)dr, A € L(L{[0,m]);

12) Al x(t)]=f (t—14+ Dx(r)dr, A€ L(L[0,m],C[0,m]);

13) A x(t)]=f (sint + 2cos1)x(t)dt, A € L(C[0, ], L,[0,7]);
14) A[ (t)]=f (2t —1)%2x(7)dr, A € L(L,[0,7]);

15) Ax = (—x,2,-2,..), A€ Ly
16) Ax _("2—2,2"3,3"4,...), A€ L(ly);

3 4
17) Ax = (xq, %3, %5 + x5), A € LI, R3).



10.

11.

12.

13.

14.

Haiitu omeparop, conpsbkeHHbIi oneparopy A € L(1,):
1) Ax = (x4, ...,%,,0,0,...)

2) Ax = (A1x1, A2X5, oo, AnXpy o)y {40} € loo;

3) Ax = (0,xq,x5,...);

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

5) Ax = (le - 2x2,X3, X4, ...).

Haiitu oreparop, CONPSKEHHBII orepaTopy A € L(L,[0,1]),
Alx(t)] = fol K(t,s)x(s)ds, ecnu byukius K (t, s)uMeeT BU:
1) 1, 8) te™*
2) t 9 t(e> —2);
3) s; 10) ==
1+t
4) t-s; 11) sin(t — 2s);
5) t+sin 2s; 12) e* S cos(t3 —s);
6) |2m — 2s|sin4t; 13) tsins — s?cost.
7) 2t—3s;

HccnenoBath oOpatuMoCTh omnepatopa A € L(lp), 33JJaHHOTO OCCKOHEYHOW MaTpuIleit
(a,), ecnu:

D) ay=1+CD% 2 ap==  3);<la,l<4.

Hccnenosars obpatumocts oneparopa A € L(C[0,1]), 3a1aHHOr0 COOTHOILIEHHEM:

Alxo ()] = xo(t)x(t), rne

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

2) xo(t) =1 +t2.

HccnenoBath obparumocts onepatopa A € L(C[0,1]):
1) Alx(©1=[; x(s)ds;

2) A[x(t)]Zfoltsx(s)ds;

3) Alx(O)]=x()-, x(s)ds;

4) Alx(D]=x(t) — [, x(s)ds;

5) Alx(D)]=x(t) — [ sx(s)ds.

Ecnu onepatop A obpatum, ToO HAUTH €ro OOPaTHBIN.

Kaxkue u3 oneparopos A € L(l,) BIOJHE HENMPEPHIBHEI:

1) Ax = (0,x4,%5,...), 2) Ax = (x,%3,,...), 3)Ax = (%,%, )

Kaxkwue u3 oneparopos A € L(C[0, 1]) BrosHe HENPEPHIBHBL:

1) Alx®]=f; x(s)ds;

2) Alx(®)] = (¢t + 2)x(0);

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

4) A[x(t)]:fotetsx(s)ds;

5) Alx(t)]=x(t?).

Haiit coOcTBEHHbIE 3HaYEHHs i COOCTBEHHBIE BEeKTOPHI onepaTopa A € L(1y):
1) Ax = (%1 + X3, X9, e, Xy, ) 2) Ax = (x3,x1,x2, ...,xn__.) )

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



5) Ax = (0,0, ...,0,%,,0,,..): 6) Ax=(2,2,..);

R
7) Ax = (0,%1, %5, e, X, ) 8) Ax = (x3,%3,, .. ).
15. Haiitu criekTp ¥ CrieKTpaibHbIi paguyc onepatopa A € L(C[0,1]):

1) Alx(@®)]=[, x(s)ds; 2) Alx(O)] = (¢ + 2)x(1); 3) Alx(D)] = tx(t);
4) Alx(®)]=], tsx(s)ds; 5) Alx(®)]=[](t + s)x(s)ds.
16. PemmTh ypaBHEHHUE MPHU 3aIaHHBIX 3HAYCHUAX CBOOOAHOTO wieHa f(t):
1) x(t) =3 J, x(s)ds + f(£), @) f(t) =1,6) f(£) = £,B) f() = 1 — &;
2) x(t) = [ tsx(s)ds + f(), @) 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 sintcoss x(s)ds + f(t), a) f(t) =sint,6) 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 /ISl MPOBeIeHNs MPOMEKYTOUYHOMH ATTeCTAIMM.
[IpoMeKyTOUHBI KOHTPOJIb OCYHIECTBIISIETCSS B KOHIIE KaXKIOro ceMecTpa B ¢opme
IK3aMeHa.

IIpumepHbIi epeYyeHb BONPOCOB /IUIsI MOATOTOBKH K 3K3aMeHY.

IIpuMepHBIi TEpedeHb BOIIPOCOB VISl TOATOTOBKH K dK3aMeHy 110 DYHKIIMOHAIBHOMY aHAIIN3Y,
5 cemecTp.

1.Ilepuonnueckue BenuuuHsbl. 'apmonnueckuit ananus. [lonstue psna. Koapounuents: Oypoe.
2.Nurerpan qupuxie.

3.Jlemma Pumana. Cnencteue u3 He€.

4 ITpuHIMT JIOKATHU3AIIH.

S.IIpusnaku Jdvau 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 TIO KOCHHYCaM.
9.Heo6xonuMocTh 0000111eHHs TOHATHUS UHTErpana Pumana.

10.MuoxectBa Touek. [Ionarne meppl. CBOMCTBA MEPHI.

11.MHuoxecTBO Mepsl HOJb. Onpenenenns, IpuMepBbl.

12.13mepumblie pyHkImu. Teopema 00 S5KBUBAJICHTHBIX ONPEICICHUIX U3MEPUMOMN (QYHKIIUH.
13.CBoiicTBa U3MEPUMBIX (DYHKITHIA.

14 UnTterpan JleGera oT orpaHn4eHHON U3MepuMoi GyHKINH, TOHATHE. Teopema o
cyuiectBoBaHMM uHTerpana Jlebera. CpaBHeHHe ¢ HHTErpasioMm Pumana.
15.Unterpan JleGera mo npou3BoIbHOMY U3MEpUMOMY MHOXecTBY. CBolicTBa 1-5.
16.CpoiicTBa 6-9 unrerpana Jlebera.

17.nterpan JleGera oT HeOrpaHUYEHHON QYHKIIMH.

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

19.JIuneliHOCTH IPOCTPaHCTB Ly |a, b].

20.Hepasenctso ['€nbnepa.

21.HepaBeHcTBO MUHKOBCKOTO.



22 Jluneiinbie npoctpancTa. Onpenenenus. [Ipumepsr. U3omopdusm.

23.JIuneitHas 3aBUCUMOCTh. basuc. PazmepHocTs. dakTop-mipocTpaHcTBO.

24 Teopema o pa3sMepHOCTH (PaKTOP-IIPOCTPAHCTBA.

25.Jluneiinple HOpMUPOBaHHbIE MpocTpaHcTBa. Onpenenenue. [Ipumepsr.

26.I1penen nocnenosarensuoctu B JIHIIL.

27.CBoiicTBa MpeaEIoB. 3a1auH.

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

30.PaccTosiHue OT TOYKH J10 TOAIPOCTpaHCTBA. JIeMma Prcca o moyTu nepreHaukyssipe.
31.®dynnaMeHTaNbHOCTh B IMHEWHOM HOPMUPOBAaHHOM IipocTpaHcTe. [lonstus. CBolicTBa
32.banaxoBeie mpocTpaHcTBa. [lonstus. [Ipumepsl.

33.IIpuMep HETOIHOIO HOPMUPOBAHHOTO POCTPAHCTBA.

34.Psibl B HOPMUPOBAHHBIX IMPOCTPAHCTBAX: CXOAUMOCTb, kputepuid Ko, abcomtoTHas
CXOJUMOCTb.

35.IIpuHIUIT BJIOKEHHBIX IAPOB.

36.Teopema bapa.

37.KomnakTHbIe MHOKECTBA B HOPMUPOBAHHBIX MPOCTPAHCTBAX, OTPAHHYEHHOCTD U
3aMKHYTOCTbh KOMITAKTHOI'O MHOKECTBA.

38.IIpenxomnakTHbie MHOKECTBA. CBSA3b C KOMIIAKTHBIMU MHOXECTBAMH.

39.Kpurepuit Xaycnopda mpeKoMIaKTHOCTH MHOKECTBA HOPMHUPOBAHHBIX TIPOCTPAHCTB.
40.KoMnakTHOCTh U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaJIbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Aprena.

42.baHaxoBble IPOCTPAHCTBA CO cUEeTHHIM OazucoM. [lonstue. [Ipumepsr.
43.0OmpenesneHre U MpUMepsl cenapadeTbHbIX HOPMUPOBAHHBIX POCTPAHCTB.

[TpuMepHBIii epedeHb BOPOCOB IS MOJTOTOBKH K 9K3aMeHy 110 PYHKIMOHATIBHOMY aHAIU3Y,
6 cemecTp

1.Onpenenenue runbOepToBa npocTpancTa. [IpumMepsr.

2. OpTOroHaIBLHOCTH B TMIILOEPTOBOM IMpocTpaHcTBe. Teopema 00 0JHO3HAYHOM MPEICTABICHUN BEKTOPA B
BHJIE CYMMBI €T0 MPOEKIINIl Ha OPTOTOHAJIbHBIE MOANPOCTPAHCTBA.

3. JIlemma 00 OPTOrOHAJIBHBIX MOATIPOCTPAHCTBAX.

4.0OpTOHOPMHUPOBaHHbBIE CHUCTEMBI B THIIbOEPTOBBIX npoctpancTBax.CylecTBOBaHME
OPTOHOPMHPOBAHHOTO Oa3uca B cenapabenbHoM H-ipocTtpaHcTBe.

5.Pane1 @ypee B H-npocTpaHcTBE. DKCTpEMATIBHOE CBOMCTBO YaCTUYHBIX CyMM psifa Dypee.
6. [lonHOTa M 3aMKHYTOCTH OPTOHOPMUPOBAHHOM cucTeMbl B H-npocTpaHcTBe.

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

8. zomopdusm H-npocTpancTs.

9.JIuneitnble ¢ynkumuonansl B JIHIT . Omnpenenenne. Teopema 0 KOpa3MEpHOCTH f1pa JMHEHHOTO
(GbyHKIIMOHATA.

10. Teopema Xana-banaxa B JINHEMHOM ITPOCTPAHCTBE.

11. Jluneitnbie HenpepbiBHblEe (yHKUMOHanbl B JIHII.HenpepblBHOCT M OrpaHMYEHHOCTh JIMHEHHOTO
¢ynkunonana B JIHIL

12. Teopema Xana-banaxa B JIHII.



13. ConpspxenHoe npoctpancTo L*. Teopema o moiHoTe L*.

14.Cnabas cxogumocts B JIHIL.

15.Teopema Pucca o npencraBieHu TUHEHHOTO HEMpPEpbIBHOTO (yHKIIMOHAMa B H-ipocTpaHcTse.
16. JIuneinplii onepaTop B IMHEHHOM IpocTpaHcTBe. [lonsTHe, npuMepsl.

17. Jluneitnsiii HenpepbiBHBIN oniepaTop B JIHII. HenpepsIlBHOCTh U OrpaHUYEHHOCTb .

18.Hopma nuneitnoro oneparopa. CBOMCTBA, IPUMEPHI.

19. PaBHOMEpHas CXOAMMOCTb JHMHEHHBIX OIeparopoB. TeopeMbl O pPaBHOMEPHOM CXOAUMOCTH B
enuanaHOM Kpyre. Crencreue. [TomHora mpocrpancrsa L(L,L,).

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

21. IlpuHIMn paBHOMEPHON OrPaHUYECHHOCTH.

22. Teopema banaxa-IlITelinraysa.

23. O6paruslii oneparop. Onpezenenue. Teopema o nmuHeitHOCTH onepartopa A™1L.

24. JlocTaTo4HOE yCIOBHE OTPaHUYEHHONW 0OPaTUMOCTH JMHEHHOTO OIleparopa.

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

26.Teopema 00 orpaHu4eHHON 0OPATUMOCTH ONepaToOpa, OJIMIKOTO K OTPAaHHYCHHO 00paTHMOMY.
27. PerynsapHoe MHOXECTBO, CIIEKTP U PE30JIbBEHTA JIMHEHHOTO ornepaTopa. CieKTpabHBIA paanyc.
28.I1oHsTHE COIPSKEHHOTO oreparopa. TeopeMa o ero npejacrasieHu B H-npoctpaHcrse.

29. Teopema 0 TMHENHOCTU U HETIPEPHIBHOCTH CONPSKEHHOTO OIIEPATOPA.
30.CamoconpsikeHHbIe onepaTopbl. CBOMCTBA.

31.0npenenenue 1 NpocTeniIne cBONCTBAa KOMIIAKTHBIX OMEPATOPOB.

32. Teopema 0 CTPYKType KOMITAKTHOTO OTIepaTopa.

33. IlepBas Teopema dpearoapma.

34. Bropas teopema ®@penronabpma.

35. Tpetps Teopema @pearomnbpma.

36. Pemienue uHTErpanbHbIX ypaBHeHH dpenroabma 2-ro poja npu Majbix L.

37. Ilpumenenue TeopeM Ppearonbma K peIICHUIO UHTErPaIbHbBIX ypaBHEeHUN Ppenroibma.

38. IIpuHIMT CXKUMAIONTUX 0TOOpaKEHUH.

39. IIpunoxeHus NpUHIKIA COKUMAIOIIUX OTOOPAKEHUH K PEIIEHUI0 CUCTEM JTMHEHHBIX YpaBHEHUH.
39. IIpuMeHeHre TPUHIUIA C)KUMAIOIINX OTOOPAKEHUH K PEIICHUI0 HHTEIPAJIbHBIX YpaBHEHHIH.
40. [IpouzBoanas no ['aro.

41. IIponsBoanas Ppere.

KpuTtepun BbICTaBJIeHUS] OLICHOK.



OneHka «OTJIINYHO»:

— CHUCTEMaTH3UPOBaHHbIC, TTTyOOKHE M MOJHBIE 3HAHUS 110 BCEM pas3zeiaM JHCLUILINHBI,
a TaKk)Ke 10 OCHOBHBIM BOIIPOCaM, BBIXOISIINM 3a MPe/IeIibl yueOHOI MporpaMmel;

— TOYHOE HCIOJb30BAHUE HAYYHOW TEPMHMHOJIOIMM CHCTEMaTH4YE€CKH TI'PAMOTHOE U
JIOTUYECKH IPABUIIBHOE U3JI0KEHHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpe4yHoe BIIAJCHUE MHCTPYMEHTapueM Y4eOHOW IUCLMIIIMHBI, yYMEHHE €ro
3 PEKTUBHO UCIIOJIF30BaTh B MOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

— BBIpa)KE€HHAsI CIIOCOOHOCTb CAMOCTOSITEIILHO U TBOPYECKU PEIlaTh CIIOKHBIE TPOOIEMBI
Y HECTaHJapTHBIC CUTYALUH;

— IIOJHOE U TIIy0OKOe YCBOGHME OCHOBHOW M  JIOTIOJIHUTEIBHON JIMTEpaTypBhl,
PEKOMEHI0BaHHOH y4eOHON MPOrpaMMoOii 1O AUCHUILINHE;

— YMEHHE OPHEHTHPOBATHCS B TEOPUAX, KOHUEMNIMAX U HANPABICHUAX NUCLUIUIMHBI U
JlaBaTb UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAY4YHbIC JOCTHKECHHUS IPYTUX AUCLUILINH;

— TBOpYECKasi CaMOCTOATENbHAs paboTa Ha MPaKTHUECKUX/CEeMUHAPCKUX/I1a00paTOPHbBIX
3aHATUSAX, AKTHBHOE YYacTHE B TPYIIOBBIX OOCYKICHHSX, BBICOKHH YPOBEHBb KYJIbTYPHI
VICIIOJIHEHUS 3aJJaHN;

— BBICOKMHA ypOBEHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETCHIINH.

OneHka «xopouom:

— IOCTaTOYHO IIOJIHBIE U CUCTEMAaTU3UPOBAHHBIC 3HAHUS 110 JUCLUIUINHE;

— YMEHHME OPHUEHTHUPOBATBCS B OCHOBHOM TEOPHAX, KOHLECNIMAX W HAIPaBICHUAX
JUCLUIUINHBI U JaBaThb UM KPUTUYECKYIO OLICHKY;

— WCIOJB30BaHUE HAY4YHOW TEPMMHOJIOTHH, JIMHTBUCTHUYECKHU U JIOTMYECKHU NPABUIIBHOE
U3JI0KEHHE OTBETA Ha BOIIPOCHI, YMEHHUE JIeJaTh 00OCHOBAHHBIE BBIBOIbI;

— BIIQJICHUE UHCTPYMEHTApPUEM 110 AUCLMIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B [IOCTAHOBKE
U pelIeHUH HayYHbIX U Npo(ecCHOHaNbHbIX 3a/1ay;

— YCBOEHME OCHOBHOM M JIOMOJHUTEIBHOW JUTEpaTyphbl, PEKOMEHIOBAaHHOW y4eOHOM
[IPOrpaMMOM MO JUCLUIIIINHE;

— caMocCTosATeNnbHas paboTa Ha MPAKTUYECKUX 3aHATHSIX, y4dacTHE€ B TIPYMIOBBIX
00CYX/IeHUSIX, BBICOKUI YpPOBEHb KYJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

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

OneHka «y10BIETBOPUTEIBHO»:

— JIOCTATOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN N0 AUCLUILINHE;

— YCBOEHHE OCHOBHOM JIMTEPATYPhI, PEKOMEHJI0OBAHHOW Y4eOHON TPOrpamMMoii;

— YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPUAX, KOHLEMIUAX WM HAIMpPaBICHUSAX I10
JUCLHUIIJIMHE U AaBaTh UM OLICHKY;

— WCIOJb30BAHUE HAYYHOU TEPMHUHOJIOTMM, CTUIMCTHUUYECKOE U JIOTHYECKOE U3II0KECHHUE
OTBETA Ha BONPOCHI, YMEHUE JIeTaTh BbIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHHE WHCTPYMEHTApHeM Y4eOHOH AMCHUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
pELICHNH TUIIOBBIX 33/1a4;

— YMEHHE 0]l PYKOBOJCTBOM IIPENOAABATEIls pelaTh CTaHAAPTHBIE 3a1a4H;

— pabota 1moj; pyKOBOJCTBOM IIpenojaBaTesisi Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a1aHU;

— JIOCTaTOYHBI MUHUMAaJbHBIM ypOBeHb CHOPMUPOBAHHOCTH 3asSBIIEHHBIX B paboueit
[IporpaMme KOMIIETEHIIUHN.

OneHKa «HEyA0BIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUS IO JUCLUIUINHE;

— OTKa3 OT OTBETa (BBIOJIHEHUS TUCbMEHHON paboThI);

— 3HAaHUE OTIEJIbHBIX HCTOYHHMKOB, PEKOMEHJOBAaHHBIX Y4eOHOM mporpaMmoi 1o
JUCLUTIIINHE;

— HEyMEHHE UCII0JIb30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;



— HaJM4yue rpyObIX OnIMooK;

— HU3KUI YPOBEHB KYJIbTYPhl HCIIOJIHEHUS 3aJaHUI;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B pabodeld  mporpamme
KOMIIETECHIINH.

OneHouHble CpencTBa Ui HMHBAJIMIOB W JIUI[ C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU
3JI0POBbSI BEIOMPAIOTCS C YUETOM MX WHIAWBUAYAIBHBIX MICUXO(U3NICCKUX OCOOCHHOCTEH.

— IpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBS ITPEOCTABIISICTCS TOTIOJIHUTEIILHOE BPEMs JIJIsl TIOJATOTOBKY OTBETA HA 3K3aMCHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHsSI MHBAIUIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBbBSI TPEIYCMATPUBACTCS MCIIOJIb30BAaHUE TEXHUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpU HEOOXOAUMOCTH JIJIsl 00YYAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbSI
U MHBATUAOB TPOLEIypa OICHUBAHUS pE3yNbTAaTOB OOyUYeHHsS 10 JAUCHUILUIMHE MOXKET
IIPOBOJIUTHCS B HECKOJIBKO ATAIIOB.

[Iponienrypa oneHHBaHUsI Pe3yJbTAaTOB OOYYCHHs MHBAIUAOB M JIMII C OrpPAaHHYCHHBIMH
BO3MOXXHOCTSIMH 3JIOPOBbSI 110 JTUCIMILIMHE MPEIyCMaTpUBacT MpeoCcTaBieHue HH(pOpMAIMK B
dopmax, aganTUpPOBaHHBIX K OTPAHUYCHUSM X 370POBBS 1 BOCIIPUSATHS HH(POPMAIIHH:

J1J1s1 JIT C HApYILICHUSIMH 3PEHHSL:

— B I1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM,

— B (hopMe 3IIEKTPOHHOTO IOKYMEHTA.

JIist AL ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 JIUI C HApYIICHUSIMH OTIOPHO-JIBUTATEIBHOTO arapara:

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0OyJaromuxcs

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

5.1 OcHoBHasi 1UTEpaTypa:

1. Harancon W.I1. Teopust ¢hyHKIMiA BelieCTBEHHOM NepeMeHHON. YUeOHUK ISl BY30B. 5-€
u3L., crep. — CI16.: M3maremscrBo “Jlans”, 2008. — 560 c.: wi. — (YueOHuku 1151 By30B. CrieraibHast
muteparypa). ISBN 978-5-8114-0136-9

2. JTrocreprnk JI.A., Cobone B.W. Kparkuii kypc (GyHKIIMOHATLHOTO aHAM3a © Y4eOHOoe
niocobue. 2-e uz., crep. — CII6.: M3natenscrBo “Jlanp”, 2009. — 272 c. — (YueOHUKH 1S BY30B.
CrenmarnbHas ateparypa). ISBN 978-5-8114-0976-1

3. Bnacosa E.A., Mapuesckuit M.K. DnemeHTsI pyHKIHMOHAIBHOTO aHan3a: YueOHoe
niocooue. — CII6.: Mzmarenscto “Jlans”, 2015. — 400 c. — (YueOHnuku 1711 By30B. CrierpaibHast
muteparypa). ISBN 978-5-8114-1958-6

4. TI'ypesuu A.IL, Kopues B.B., Xpomos A.I1. CoopHuk 3aa4 o GyHKIIHOHATBHOMY
aHamy. YueOHoe nocobue. 2-e u3f., uctp.. — CII6.: Mzparenscrso “Jlanp”, 2012. — 192 c. @ wi. —
(YueOnuku st By3oB. CrienmasnbHas mareparypa). ISBN 978-5-8114-1274-7

HJ'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA HUMCIOTCA U3AaHHA B JICKTPOHHOM BUIC B 3J'ICKTpOHHO-6PI6JII/IOTC‘{HLIX CUCTEMaAxX .

5.2 JlonosiHUTEIbHAS JIUTEPATypa:
1. Konmmoropog A.H., ®omun C.B. DnemeHTsI Teopru QYHKITHI U GYHKITMOHATEHOTO
agaymsa. — /-e m3g. — M.: DUBMATIIUT. 2009. — 572 ¢. — ISBN 978-5-9221-0266-7



2 Tpenorun B.A. @yHKIMOHABHBIN aHATH3: Y4eOHUK. — 4-¢ U311, uctp. — M.
OU3SMATIIUT, 2007.—-488 c. — ISBN 978-5-9221-0804-1

3. Jlemunosuu b.I1. COopHUK 3a/1a4 ¥ yIpaXKHEHUH 110 MATEMATUYECKOMY aHAITU3Y: Y4eOHOe

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

6. Ilepeyenbr pecypcoB HHGPOPMAUMOHHO-TEJIEKOMMYHUKANMOHHOH  CeTH
«HTEepHET», HEOOXOAMMBIX /1JI5l OCBOCHHS TUCHUTLIUHBI

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

2. Karanor undopmanuonHoii cucreMbl «EInHOE OKHO J0CTyma K 0Opa3oBaTelbHBIM
pecypcamy». [DnextpoHHbIit pecype]. — http://window.edu.ru/window/catalog

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

4. http://allmath.ru (Bcst MaTemaTiKa B OJTHOM MECTE)

7. MeTogu4eckue yKasaHus AJ1s 00y4ar0IuXcs M0 OCBOCHUIO THCHUILINHBI

[lo kypcy npenycMOTpEHO NpPOBEACHUE JIEKIMOHHBIX 3aHATUM, HAa KOTOPBIX J1AaeTCs
OCHOBHOM TEOPETHYECKHIM MarepHaj, J1a0opaTOpHBIX 3aHATUH, MO3BOJSIOIMX CTyAEHTaM B
MIOJTHOM Mepe O3HAKOMHUTBCS C pasesaMH (DYHKIIMOHAJILHOTO aHaJH3a U OCBOMTHCS B PEIICHUH
IIPAKTUYECKUX 3aad.

BaxneldmmM 3TarmoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1O AMCHUIUIMHE
«DyHKIMOHAIBHBIN aHAIIU3.

Lempto camocTosTeNbHOH paboOTHl  OakanmaBpa SIBISICTCS  yIIIyOJeHWE 3HAHMH,
HOJYYEHHBIX B pPe3y/bTaTe ayJUTOPHBIX 3aHATUN. BbpabaThIBatoTCs HABBIKU CAMOCTOSITEIbHOM
paboThL. 3aKpETISIOTCS ONBIT U 3HAHMSI, ITOJIyY€HHBIE BO BpeMs TJa0OPATOPHBIX 3aHITHMH.

CamocrosiTennbHasi paboTa CTYJAEHTOB B XOA€ W3YYEHHUS JUCHUIUIUHBI COCTOUT B
BBIMOJIHEHUM ~ MHJMBHUIyaJdbHBIX  3a/laHUM, 3aJaBaeMbIX  IperojaBaTelieM, BeAyIIUM
7mabopaTOpHbIE 3aHSTHS, MOATOTOBKM TEOPETHUYECKOTO MaTepuana K JJabopaTOPHBIM 3aHATHSM,
Ha OCHOBE KOHCHIEKTOB JIEKUUH M y4eOHOW JIMTepaTypbl, COIVIACHO KaJEeHIApHOMY IUIaHy U
MOJTOTOBKH TEOPETUYECKOTO MaTeprana K TECTOBOMY OIPOCY, 3a4eTy M JK3aMEeHY, COTJIAaCHO
BOIIPOCAM K K3aMEHY.

VYkazanust o opopMIICHUIO paboT:

- pabora Ha JA0OPAaTOPHBIX 3aHATHSAX M KOHCIIEKTHI JIGKIUH MOTYT BBINOJIHATHCS Ha
OTJIEbHBIX JIUCTaX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaay;

- oopMIIeHHE WHAUBUYAIbHBIX 33aHUH JKeNaTeIbHO Ha OTAEIbHBIX JIUCTaX.

[TpoBepka WHIMBUAYANBHBIX 3aJaHWi 10 TeMaM, pa300paHHBIM Ha JabOpaTOPHBIX
3aHATUAX, OCYILIECTBISIETCS Yepe3 HeIeNI0 Ha TEKyIIeM J1JabopaTOPHOM 3aHATHH, JTUOO B TEUECHHUE
HEJIEJH TIOCTIE ATOTO 3aHATHS HA KOHCYJIbTAIIUH.

Jlnis pa3bsCHEHUS HEMOHSATHBIX BOIPOCOB JIEKTOPOM M aCCUCTEHTOM €KEHEJEbHO
TIPOBOJISITCSI KOHCYITBTAIIUH, O BPDEMEHH KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMU BO3MO>KHOCTSIMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEEeT HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE YUeOHOTro Marepuaia.

WuauBuayanbHble KOHCYJIBTAllMM IO TPEIMETY SBIAIOTCA BaXXHBIM  (DaKTOPOM,
CTHIOCOOCTBYIONIMM WHIWBUIYAIN3AUN OOYUEHUS U YCTAHOBJICHUIO BOCITMTATEIIEHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/10POBbSI.


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

8. Ilepeyenb MH(POPMANMOHHBIX TEXHOJOTUI, NCIOJIb3YyeMbIX MPH OCYHIECTBJIECHUH
00pa3oBaTe/ILHOIO MPoIecca MO0 TUCHHUILIUHE.

8.1 IlepeueHb HPOPMALMOHHBIX TEXHOJIOTHIA.

NudopmannoHHbIe TEXHOJIOTHH — HE TPETYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHHus .
IIporpammHoOe oOecrieueHue - He IPEIyCMOTPEHO.

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. CupaBouno-nipaBoBas cucrema «Koncynprant [Litoc» (http://www.consultant.ru)

2. Dnexrtponnas oubnmoreunas cucrema eLIBRARY .RU (http://www.elibrary.ru)

3. DnektpoHHast OuOnuoreyHas cucremMa «YHuepcuterckas Oubimoreka ONLINE»
(http://www.biblioclub.ru)

9. MarepuajJbHO-TeXHHUYECKASI

0aza, HeoOxoauMmasi JJsi  OCYLIECTBJICHUS

06pa3OBaTean0r0 npouecca mo 1MCHUIlJInHEe

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

No Bug pa6or
OCHAIIICHHOCTh
1. JlekuoHHble 3aHATUS | JIGKIIMOHHAs ayIuTOpuUs, OCHAILEHHass NpPe3eHTAlUOHHON
TEXHUKOHN (IIPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammubIM obecnieuennem (I10): A305.
2. JlabopaTopHbIe AyauTopus, OCHAIICHHAs Y94eOHON MeOebIo (CTOJBI, CTYIIbS),
3aHSTUS COOTBETCTBYIOIEH KOJIMYECTBY CTYAEHTOB: 133.
3. I'pynnossie Aynutopus A305.
(MHIUBUYyaTbHBIE)
KOHCYJIbTaIlH
4. Texymmii  koHTpousb, | Aynutopus A305.
MIPOMEKYTOUHAS
aTTecTanus
5. CamocrosiTenbHas Kabuner i1 caMocCTOSTENbHOM  pabOThl, OCHAIEHHBIN
paboTta KOMITbIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K

cetn «/IHTEpHET», NPOrpaMMOM JKPaHHOTO YBEJIWYEHUS U
00€CIEeYeHHbIN JOCTYNIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3oBaTenbHYI0 cpeay yauBepcuteTa: 105.



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







