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

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 ¢ a0CTPAKTHBIMUA MAaTEMaTUYECKUMHU MOHSITUSMH, 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 IIPOU3BOJICTBEHHO TEXHOJOTUYECKON JACSITETLHOCTH B 00JaCTH PEIICHUS IPUKIIATHBIX 3a/1a4.

1.2 3agauu AUCHUILIMHEL.

3anayeil u3ydeHus IUCUUIUIMHBI “DYyHKIIMOHAIBHBIM aHAINU3 SIBIISIETCS pa3BUTHE
CHOCOOHOCTEH CTy/JeHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYeCKHI anmnapar Ipy PEeLIeHUH 3a1a4, BOSHUKAIOINX Ha IPAKTUKE U B HAYYHO-
UCCJIE0BATEIbCKOMN NEATEIbHOCTH.

1.3 Mecro
NPOrpaMMBbl.

Kypc «®yHKIMOHATBHBIN aHAJIN3)» OTHOCUTCS K TMCUUILTMHAM T10 BEIOOPY BapUaTUBHOU
yactu bioka 1. [l ocBoeHus Kypca CTyJieHTaMH HE00X0/1MMO HAJIMYKE Y CTY/IE€HTOB 3HAaHUU U
YMEHUH MPUOOPETEHHBIX B pe3yJbTaTe M3y4eHHS UMH 0a30BBIX KYpCOB MAaTE€MaTHYECKOTO
aHanmM3a, ajareOpsl U AaHATUTUIECKON reoMeTpuH, TuddepeHaIbHbIX ypaBHEHUH. SHAHHS,
IIOJIyYEHHBIE [TPU U3YUEHUH JJAaHHOT'O Kypca , HaXOIT IPUMEHEHHUE MPU U3yUeHUU «Y paBHEHUM
MaTeMaTuueckoi pusnkmn», «AuddepeHnnanbHbix ypaBHeHHI», «Teopun BeposSsTHOCTER»,
«YHCIEHHBIX METOJIOBY, psAZia JUCUUIUIMH CienuaIn3auui. MeToas! (yHKIIMOHAIBHOTO aHAIN3a
HaXOJAT CBOE MPUIIOXKEHUE B PA3JIMYHBIX ChepaXx COBPEMEHHOM MPUKIIAJAHON MaTeMaTHKH,
HanpHUMep MPHU CO3/IaHUN COBPEMEHHBIX CUCTEM YIPABIIEHUS, a TAKKE B HAYYHO-
MCCJIeI0BATENbCKOM padoTe.

AMCUMIUIMHBI  (MOAYJs) B  CTPYKTYype 06pa3OBaTeJII>HOifl

1.4 IlepevyeHp NMJIAHMPYEMBIX Pe3y/JbTATOB O0y4eHUs] MO JMCHUILIHHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTATAMH OCBOCHHS 00pPa30BaTebHOI NPOrPpaMMBblI.

N3yuenune nanHoOM yd4eOHOM TUCHIUILTMHBI HAPABIEHO HAa (OPMHUPOBAHUE Y 00 yUAIOIINXCS
KOMIIETEHIIU I

No Nunexc Conepxanue B pesynbprare uzydenust yueOHON AUCIIUTUTMHBI
I r_[ KOMIIET | KOMITETEHIUH (UK €€ o0y4aromuecs: JOIKHbI
7| eHOUH YacTH) 3HATH yMeTh BJIaJ€eTh
1. CnocoOHOCThIO OcHOBHbIE JIOKa3bIBaTh MeToAaMH1
IK-2 MMOHUMATh, MTOHSTHS, YTBEPKJICHUS, GyHKIIMOHATBH
COBEPILEHCTBOBATh U | TEOPEMBI crierupuIHbIe oro aHanu3a
MIPUMEHSATH METO/IbI, JUTSt TUTST
COBPEMEHHBII ITOPUTMBI U | GYHKIIMOHAIBHOT | UCCIIEIOBAHUS




e WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
. | KOMICT | KOMIICTCHLH (nim eé 00yYaromuecs 10JKHbI
SHIUHN 4acTH) 3HATH yMeTh BJIA/IETh
MaTeMaTHYeCKHI cpeacTBa (6] aHaJIn3a, | pa3JIMIHbIX
anmnapar GbyHKIIMOHAT | IPUMEHSITh MPUKIIATHBIX
BHOT'O METO/IbI 3a1ad.
aHanusa G yHKIIMOHATBHOT
0 aHamu3a Ui
pelieHus
MaTEMAaTUYCCKUX
3aja4

2. CTpyKTYypa U cojep:KaHMe JUCUMILIUHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILUIMHBI 110 BUIaM padoT.

O6mass Tpyno€MKOCTh JUCHMIUIMHBI cOCTaBiseT 8§ 3aud.en. (288 wuwacoB), wux
pacripeziesieHue 1o BujaM paboT MPEICTaBICHO B TaOIHIIE

TpynoeMKocTb, 4acoB
Bun paGothl

5 cemecTp 6 cemectp Bcero
KonTakTHas padora (Bcero), B TOM YHCJI€: 74,3 68,3 142.,6
AynuTopHasi padora: 70 64 138
B Tom umncie:
Jlexmmm (JI) 34 32 66
Jlaboparopusie padboTs (JIP) 36 32 68
HNnas konTakTHasA padora
KonTponupyemas camocrositensHas padora (KCP) 4 4 8
[Tpomexyrounas atrectauust (MKP) 0,3 0,3 0,6
CamocrosiTesibHas padora: 69,7 75,7 145,4
CamonoaroroBka 25 31 56
ITonroroBka u cauya dK3aMeHa 44,7 44,7 89,4
OO0masi Tpy10eMKOCTh 144 144 288
Bujx uTOroBOro KOHTPOJIS IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa AMCUMILIMHbI:

PaCHpCIlCJ]CHI/IC BHU 0B y‘-ICGHOﬁ pa60TBI " UX TPYAOCMKOCTH I10 pa3aciiaM JUCIUIIIINHBI.

Paznens! aucuuniauHel, nu3ydaemsele B 5 (Tabin.2) u 6 (Tabmn. 3) cemectpax



Tabnuna 2. Pa3znensl IUCIUTUIMHEI, U3y9aeMbIE B 5 ceMecTpe.

KonunuectBo yacoB

AyautopHast
pabota
Ne HaumeHoBaHue pa3aciioB Bcero
Bcero| JI P CPC 33
1 2 3 4 5 6 7 8
1. |Tpuronomerpuyeckue psasl Dypbe 30 14 6 8 6 10
2. |Murerpain Jlebera 37 20 8 12 6 11
3. |lIpocrpancTsa Jlebera 29 12 6 6 6 11
4 JIuneiiHble HOPMUPOBAHHBIE IPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pasznenamM JUCITUTIIMHBI 139,7| 74 34 36 25 | 44,7
ITpomesxxyrounas arrecranus (MKP) 0,3
KoHnTtpoib camocTositenbHOM padoThl (KCP) 4
Hroro 144 | 74 34 36 25 | 44,7
Tabmuna 3. Pa3nenbl TUCIUTUIMHEI, U3y9aeMbIe B 6 ceMecTpe.
KonndectBo gacos
AynautopHast
pabota
No HaumeHnoBanue pa3nenos Beero
Beero| 1 | ¥ | cpc | 3
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 |JluneliHbIe OnEepaTOPhI 38 22 10 12 12 14
4 [TpunoxeHus TMHEWHBIX OIIEPaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenaM qUCIUTIIMHBI 139,7| 64 32 32 31 44,7
[Tpomexyrounas arrectanus (MKP) 0,3
KonTpons camocrositensaoit padorsl (KCP) | 4
Htoro 144 | 64 32 32 31 44,7

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

OK3aMCHa.

2.3 Conep:kanue pa3ieioB TUCHUILINHBI:
2.3.1 3anaTHda JeKINOHHOT0 THIIA.

Pa3znensl qucuumiuHbl, n3ydaemeie B 5 (Tadm.4) u 6 (Tabmn. 5) cemectpax




Tabnuma 4. Pasnensl JMCHUILIMHEL, H3y4aeMbIE B 5 cEMeCTpe.

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

HOpMax B KOHEYHOMEPHOM IpocTpaHcTBe. PaccTosiHue ot

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




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

Omnpenenenue U NpuMepsbl cenapadesIbHbIX
HOPMMPOBAHHBIX IIPOCTPAHCTB.

Tabnuna 5. Pa3znenbl IUCHUIUIMHEL, U3y4aeMbIe B 6 ceMecTpe.

HaumenoBanue dopma TeKyIero
Ne Coneprxanue pasjiena
paszznena KOHTPOJIA

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

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

JlemMa 00 OpPTOTrOHAJIBHBIX MOJIPOCTPAHCTBAX.
OpTOHOPMUPOBAHHBIE CHCTEMBI B THIIHOEPTOBBIX

npoctpancTBax. CyniecTBOBaHHE

OPTOHOPMHPOBAHHOTO 0a3uca B cernapadenprHom H-

npocrpaHcTse. Pansl @ypee B H-npoctpancrse.

DKCTpEMaIIBHOE CBOKWCTBO YACTUYHBIX CYMM psiJia

@ypre. IlomHOTa ¥ 3aMKHYTOCTH

OpPTOHOPMHPOBAHHOM cucTeMbl B H-ipocTpaHcTBe.

Teopema Pucca-®umepa B H-npocrpaHncTse.

N3omopdusm H-mpoctpaHcTs.

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

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

¢ynkunonans! B JIHII. HenpepsiBHOCTS 1




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

ITnHeiinbie
DIIEPATOPHI

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

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

2. KomokBuym

[ Ipunoxxenus
TMHENHBIX
DIIEPATOPOB

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

Ompoc no
pe3ynbTaTam
WHIUBUIYAIBHOTO
3aJaHHS

2.3.3 JlaGopaTopHbIe 3aHSITHS.




Tab6mumia 6. Paznensl AUCIMTUINHBI, U3y9aeMbI€ B 5 ceMecTpe.

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

Tema 4 3aMKHYTOCTb, OTPAHUYEHHOCTb, OTKPBITOCTH ,

3aJaHui




KOMITAKTHOCTb B HOPMHUPOBAHHBIX IIPOCTPAHCTBAX

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

Tabnuna 6. Pa3zaenbl IuCHUIUIMHBL, U3y4aeMble B 6 ceMecTpe.

HaunmenoBanue ®dopma
Ne | paznena/monyn HaunmenoBanue 1abopaTopHbIX paboT TEKYLIETro
s KOHTPOJIA
1 2 3 4
5 | EBxinmoBel Tema 1. EBkiamaoBel mpocTtpaHcTBa, o6Omue | 1.Beimonnenue
MIPOCTPAHCTBA | CBOWMCTBA MPaKTUYECKUX
3a1aHUI
Tema 2. IlpoexTupoBaHue Ha HOANPOCTPAHCTBO
€BKJIMJIOBA [TPOCTPAHCTBA 2. Ompoc no
e3ynbTaTam
Tema 3. OproroHanuzanus B TUILOEPTOBOM pesy
MPaKTUYECKHUX
MPOCTPAHCTBE. .
3a1aHUI
6 |Jluneiinbie Tema 1. Orpanuuennsie ¢yHkiuonansl. Hopma | 1.Beinonnenue
(GyHKIMOHANBI | (yHKIMOHANA B IPOCTPAHCTBAX 3, 1. MIPAKTUYECKHUX
. 3aJlaHUN
Tema 2. Hopma  nuHeitHOTO (QYyHKIIMOHANIA B
Ly(a,b), Cla, b]. 2. Ompoc no
pe3ynbpTaTam
MPaKTUYECKHUX
3a1aHu I
1 2 3 4
7 |Jluneiinsle Tewma 1. JIuneitnble onepaTopsl 1.BeinonHenue
OnepaTopsl MPaKTUYECKUX
Tema 2. Orpannyenssle omnepatopel. Hopma o
3a1aHUI
oreparopa.
2. Onpoc no
Tema3. Hopma orpaHu4eHHOTO onepaTopa
pe3yabpTaTam
Temad.O06patHsIii oneparop. CekTp, pe3oiabBeHTa | TPAKTHICCKUX
omneparopa 3alaHuI
Tema 5. ConpsikeHHBIE OIIEpaTOphbI
Tema 6. BrionHne HenpepbIBHBIE ONEPaTOpPbI
9 |IIpunoxxeHus Tema 1. Pemenue wuHTerpanbHbIXx ypaBHeHU# | 1.BrinonHenue
TEOPUH @pearoabma € BBIPOKIACHHBIM SIAPOM. MPAKTUYECKUX

OIEpaToOpOB




Tema 2. HccnenoBanue MHTErpaibHBIX YPAaBHEHUH | 3aaHUM
@penronbmMa € UCNOJIb30BAHUEM AJIbTEPHATHUBBI

2. Onpoc no
®pearoapbma

pe3ynbTaTam
Tema 3. Pemienue MHTErpajbHbIX YpaBHEHUM MpPH | MPAKTUYECKUX
MOMOIIIH PE30JIbBEHTHI 3a/IaHui

Tema 4. MeTo1 CKUMAIOIIKUX OTOOpAKEHUI

Tema 5. ITpouzBoansie Opemie u I'ato

3ammra nmaboparopHor padotsl (JIP), Bemmonnenue kypcooro npoekrta (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),

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

2.4 llepeyeHb y4eOHO-METOAMYECKOI0 O0ecneYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4yaroIuXcs Mo JUCHHUILIMHE (MOIYJIIO)

Lenbro caMOCTOATENBHON PabOThI CTY/ICHTA SIBJIACTCS YIIyOJIeHUEe 3HAHUMN, MTOJTYUYEeHHBIX
B pe3yibTaTe ayIuTOPHBIX 3aHATHI. BbIpaOaThIBarOTCS HAaBBIKM CaMOCTOSITENbHON pabOThL
3aKperIsSIOTCs ONbIT U 3HAHMSI ITOJIyYE€HHBIE BO BpEMs JIAOOPATOPHBIX 3aHATHI.

HepequL y‘le6HO'MeTO,Z[PI‘IeCKOFO obecneueHUs JUCHUIIIINHBI 11O

No Hanvenosanue BBITIOJTHCHUIO CAMOCTOSTEIbHON pabOTHI
paszena
1 2 3

1| Tpuronomerpuueckue|l. Harancon N.I1. Teopus ¢pyHkumii BemecTBeHHON EPEMEHHOM:
psiasl Pyphe YueOHUK A7 BY30B. 5-€ u3., crep. — CI16.: U3narensctBo “Jlanb”,
2008. — 560 c.: . — (YueOHukH [utst By30B. CrienainbHast
muteparypa). ISBN 978-5-8114-0136-9

2 lemunioBud b.I1. COopHUK 3a/1a4 U yIIpaKHEHUH 110
MaTeMaTH4ecKoMy aHanu3y: YueOHoe nocodue. - Jlanp, 2017. — 624
c.— ISBN 978-5-8114-2311-8

3. Binacosa E.A., Mapuesckuii .K. DneMeHTbI (GyHKIIMOHAIBHOTO
aHam3a; Yueouoe nocodue. — CI16.: M3marensctBo “Jlans”, 2015. —
400 c. — (Yuebnuku 1yis By30B. CrenanbsHas auteparypa). ISBN 978-
5-8114-1958-6

2.  |Uuterpan JleGera 1. Harancon W.I1. Teopust ¢pyHKIIMIA BellleCTBEHHOM MEPEeMEHHOM:
VY4ebnuk aj1st By30B. 5-¢ u3n., crep. — CI10.: U3narenscrBo “Jlans”,
2008. — 560 c.: un. — (YueOnuku 1151 By30B. CriennanbHast
nureparypa). ISBN 978-5-8114-0136-9




2. Bnacora E.A., Mapuesckuii N.K. DneMeHTsI (hyHKIIMOHATEHOTO
a"anmmza: YuebHoe nocodue. — CI10.: Mznarenscrso “Jlanp”, 2015. —
400 c. — (Yuebnuku 115 By30B. CrieranbHas ureparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omun C.B. DnemeHTb Teoprn HyHKINN 1
(byHKIMOHATIBHOTO aHanm3a. — 7-¢ u3a1. — M.: ®DUSMATIINT. 2009. —
572 c¢.— ISBN 978-5-9221-0266-7

[IpocTpancrtBa
JleGera

1. Harancon W.I1. Teopust pyHKIMI BEIECTBEHHOM NIEPEMEHHOM:
Y4eOHUK 17151 BY30B. 5-¢ u31l., crep. — CI10.: U3garenncTBo “JlaHp”,
2008. — 560 c.: mi. — (YueOHuku 151 By30B. CrieruaibHast
mureparypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuesckwuii M1.K. DnemeHTs! (QyHKIIMOHATIBHOTO
aHam3a. Yueonoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku 1yist By30B. CretanbHast uteparypa). ISBN 978-
5-8114-1958-6

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

JInnennrie
HOPMHUPOBAHHBIE
MPOCTpaHCTBa

1. BacoBa E.A., Mapuesckuii 1.K. DnemeHTbI HyHKIIOHAIEHOTO
anammsa. Yuebnoe rmocodue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebuuku amst By30B. CrieransHas mureparypa). ISBN 978-
5-8114-1958-6

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

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

EBxanoBb1
MPOCTPaHCTBA

1. Brnacosa E.A., Mapuesckuii 1.K. DnemenTs! QpyHKIIMOHABHOTO
aHaimsa. Yuebnoe rmocooue. — CI16.: U3narenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku yist By30B. CretanbsHas auteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., Cobones B.W. Kparkuii kypc GyHKIHOHAIEHOTO
aHanm3a ;. YdeOHoe rmocodue. 2-e m3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHuku 115 By30B. CrienuaibHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL., Kopues B.B., Xpomos A.I1. COopHuK 3a1a4 IO
(GYHKIMOHAILHOMY aHAIM3Y. Y4eOHoe rocodue. 2-e u3fl., UCHp.. —
CII6.: M3narensctBo “Jlanp”, 2012. — 192 c. : wi. — (YueOHHUKH 1715
By30B. CrieransHas mteparypa). ISBN 978-5-8114-1274-7

IInHEHbIE
(byHKIIMOHAIBI

1. Bnacoga E.A., Mapuesckwuii 1.K. DnemeHTsI hyHKIIMOHAITEHOTO
aHam3a. Yueonoe nocodue. — CI16.: U3parensctBo “Jlans”, 2015. —




400 c. — (Yuebnuku my1st By30B. CrieranbHas mureparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepruk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aHanmm3a : Y4eOHoe mocodue. 2-¢ u3j., crep. — CI106.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 111 By30B. CrienuaibHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeBuu A.I1., Kopuer B.B., Xpomos A.Il. CoopHuk 3a1a4 110
(YHKIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-e u3., UCIp.. —
CII6.: 3parenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas smreparypa). ISBN 978-5-8114-1274-7

7. Jluneiinbie oneparopsl |1. Bnacosa E.A., Mapuesckuii .K. DnemMeHTh! yHKIMOHATBHOTO
anammsa. Yuebnoe mocooue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku my1s By30B. CrieranbHas mureparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Cobones B.M. Kpartkuii Kypc (pyHKIIMOHATBHOTO
aHanmm3a : YyebHoe rmocodue. 2-e u3., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOuuku yist By30B. CrienmaibHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeuu A.IL., Kopues B.B., Xpomos A.I1. CoopHuK 3a1a4 1o
(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

8. [Ipmnoxenus teopun |1. Bnacosa E.A., Mapueckuii V.K. DnemeHTsI pyHKIIOHAIBHOTO
DIIEpaTOPOB a"amm3a: YuebHoe nocobue. — CII6.: Mzparenscto “Jlans”, 2015. —
400 c. — (Yuebnuku yist By30B. CrierpianbHast uteparypa). ISBN 978-
5-8114-1958-6

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

3. I'ypesru A.I1., Kopues B.B., Xpomos A.I1. CoopHuK 3a1a4 110
(YHKIMOHAILHOMY aHAIM3Y. Y4eOHoe mocodue. 2-e u3fl., UCHp.. —
CII6.: M3narenscrBo “Jlanw”, 2012, — 192 c. : win. — (YueOHHUKH 1715
By30B. CrnieransHas uteparypa). ISBN 978-5-8114-1274-7

VY4eOHO-MeTOoIMYeCKHe MaTepHalbl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOIIMXCS M3
YHClia MHBAJIKJIOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMHU 370poBbsi (OB3) mpenocrasinstores
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYECHUSM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIIH:

JIig U1 ¢ HapyIIEHUSIMH 3pEHUS:

—B Me4YaTHOM (popmMe yBeTHMUeHHBIM MIpU(TOM,

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

JUig U1 ¢ HapyIIEHUAMH CiIyXa:



— B I1e4aTHoOM (opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM (opme,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJarouxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C ToukM 3peHus NPUMEHSIEMbBIX METOJOB MCIOJIB3YIOTCS KaK TpaJULUOHHBIE
UH(POPMALIMOHHO-O0BSCHUTENbHBIC JIGKIIMM, TaK W WHTEpAaKTUBHAs I[0Jlaya Marepuaiga ¢
MyJIbTUMEAMHHON cucTeMoil. KoMnbloTepHbBIE TEXHOJIOTMU B JAHHOM cllyyae OO€CHeuMBarOT
BO3MO>XHOCTh PA3HOIUIAHOBOT'O OTOOpPa)KEHUsS aJIFOPUTMOB M JIEMOHCTPALMOHHOIO MaTepuala.
Takoe coyeTaHue MO3BOJSAET ONTHMAJIBHO MCIIOJIB30BaThb OTBEIECHHOE BPEMs M PaCKpbIBAaTh
JIOTUKY U COJIEPKAHUE JUCLUIIIINHBL.

JlekuMu MpPeaCTaBIAIOT COOON cucTeMaTHyecKue o0030pbl TeM (YHKIIMOHAJIBHOTO
aHannza. JlabopaTopHoe 3aHATHE MO3BOJSET HAYyYUTh CTYACHTAa NPUMEHSATH TEOPETUUYECKUE
3HAHUS NPH PELICHUH U UCCIIe0BAaHUM KOHKPETHBIX 3ajau. JJabopaTopHble 3aHATHS TPOBOIATCS
B TPaJUIMOHHBIX ayauTopusx. [logxosn pazdopa KOHKPETHBIX CUTYallUi IIUPOKO UCIOJIb3YETCS
KaK IpernojasareileM, TaK M CTYACHTAMM [pU IPOBEIEHUU aHAJINW3a pe3yJbTaToB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOIECCE HCCIEAOBAHHS YacTo
BCTPEUAIOTCS 3aa4M, Il KOTOPBIX €IMHBIX MOAXOAOB HE cyliecTByeT. Kaxknas KOHKpeTHas
3a/la4a MpU CBOEM MCCIEAOBAHUM HMMEET MHOXKECTBO IMOJXOJOB, a 3TO TpedyeT pa3dbopa u
OLICHKH L1€JIOM COBOKYITHOCTH KOHKPETHBIX CUTYyalUH.

JInst muin ¢ OrpaHUYEeHHBIMH BO3MOKHOCTSIMHU 370POBbs IIPELYCMOTPEHA OpraHU3anus
KOHCYJIbTALMM C UCIIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTBHI.

4. OueHo4YHbIe CPeACTBA ISl TeKYIero KOHTPOJIsl yCIIeBaeMOCTH H IIPOMeKYTOYHO I
aTTecTalMu.

4.1 ®oHA OLEHOYHBIX CPEICTB VIS MPOBeeHHS TeKYIero KOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUH CTYCHTOB MPEACTaBISIET COOOM:

— BBIIIOJIHEHUE JIOMAIIIHUX 33/1aHUK;

— BBIIIOJIHEHUE CAMOCTOATEIbHON padOThI;

— MPOBE/IEHNE KOHTPOJIbHBIX paboT.

OO6pazern 3a1aHui 715 TEKYILETO KOHTPOJIS yCIIEBAEMOCTH.
5-ii cemecTp

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

4. Paznoxuth B pan ®Dypbe a) mo cuHycaM , 0) mo kocuHycaMm ¢yHkmuof (x) = x2,
onpeeneHnyro Ha orpeske [0,1].

5. Kak crneayer mpofoKuTh aOCOIIOTHO MHTETPHPYEMYIO Ha OTpe3Ke [O, g] ¢byHKIHIO, Ha

OTpPE30K [— T, n], 4T00BI ee psia Dypbe UMeN BUI ),pyeq COS(2n — 1)x ?

6.MOXeT JI1 MHOKECTBO, UMEIOIIEe XOTs ObI OJIHY BHYTPEHHIOIO TOYKY, UMETh HYJIEBYIO Mepy?
7.Iloctpouts st smoboro « € (0,1) samkHyroe moaMHOXecTBO X otpeskal0,1] 0e3
BHYTPEHHHX TOYEK Takoe, uro m(X) = a.

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



9. Sensmorcs au ¢ynkuuu f(x) u f3(x) u3MepuUMBIMH OHOBpeMEHHO? A  (QyHKIMH
feu f2(x)?

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

1
x? , 1)1 BceX MppalMOHaNbHBIX X, G0JILLIMX, 4YeM 3

— 1
a) f(x) =19 3, ans Beex MPPAIMOHATBHBIX X, MEHBIIHX, 4eM

0,ecimx € (0,1) N Q.
_ (x?,ecm x € [0,1]\0,
b) f(x) _{ 1,eciux € Q.

(sin TX, €CJIU X € [0, %] \D,

) f(x¥) =1 cos X, eCIU X € G, 1) \D,

x%, ecnux €D,

rae D — KaHTOPOBO MHOXKECTBO.
12. TIpusectu mpumep ¢yukmuu x(t), takou, uro x € L1[0, 1]\L,[0, 1].
13. Kakwie u3 mpuBOAMMBIX HUKE DYHKIIUI ONPEIENSIOT PACCTOSIHIE Ha MHOXecTBe R:

1) px,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 — yI); 8) p(x,y) =el ¥ —1; 9 p(x,y) =[x —y3|;
10) p(x,y) = %; p(x,y) = cos*(x — y)?

14) Kakue U3 NpUBOIUMBIX HUXKE QYHKIMIA OMPEACISIOT pacCTOSIHHE Ha MHOXecTBe R™:

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

3) p(x,y) =Yk=alt —il* 4 p(x,y) = maxqgeen—1 ¥ — yil;

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

1) p(x,y) = maxoze<1|X(6) = y(O); 2) p(x,y) = sup3 [{1x(@) —y(@ldr, t € (0,1];

3) plx,y) = J [ 1x(®) =yl dt; 4) p(x,y) = max, 1, 1lx(8) =y (O] + f;lx(f) —y(@)lde?

16) Kakue w3 mpuBOAMMBIX HIKe (YHKIHMH ONpENENSIOT PAaCcCTOSHHE B Kiacce (GYHKIIMH,
HenpepbiBHO auddepenimpyemsix Ha otpeske [0, 1]:

1) p(x,y) = maxeejoqlx(t) =y (O1;

2) p(x,y) = [x(0) = y(0)| + maxeefo,1|x(t) — y(O)1;

3) p(x,y) = maxeepo,11|x(t) — y(O)| + maxeepo,7|x'(t) — y (O)1;

4) p(,y) = max,j, () = Y(O] + max, oy () =y (O
17) Haiitu paccrosiaue Mexay GyHkiusMu x (t) = sin 2t ucos 2t B npoctpanctse 1) C[0, ];
2) c'0,m]; 3)L,[0,7m]; 4)L,[0,mn].
18) Haiitu paccrosinue Mexay Gyaxmuavu  x(t) = t3 +t ny(t)= 2t3 + t> B npocrpaHcTse
1) C[-1,1]; 2) C'[-1,1]; 3)L,[—1,1]4) L,[-1,1].
19) HccnemoBath Ha CXOAUMOCTb TIOCIIEN0BATENBHOCTD {X) } B ipoctpanctse 1)IT; 2)17; 3) I

a) x = (%, 0, ...,O); 6) x,=(e7%%,1,1, ..., 1); B)x}, = (e—k’e—kz’ e );
r) x, = (cosk,2,2,..,2); n) x;, = (kZ, 11 ___’l)_

2’3’ n
20) HccrenoBars Ha CXOIUMOCT ITOCIIEN0BATENBHOCTE {X) } B ipocTpanctse 1)l;; 2)l,.; 3l



a) x;. = (0, ,0,%,0,. )i ©)x=(0, o%ﬁk—iz ) mx=(11 1%&1(_12
r) X = (1§ '%,0,0, ) m xe = (22,..,2,00,..); e) x¢ = (0,...,0,3,0,...);
x) Xy = (%ﬁ %i ) ), = (e7%,0,0, ...,0,7,0,0 ....):

0 = (50,0,..,0,2-,0,0,.. ) 1 ¢ = (L5, %, =,00,...).

21) UccrenoBarh Ha cxoauMocThb B mpoctpanctse 1) C[0,1]; 2) L, (0, 1) mocienoBaTeabHOCTh

kt -t
Nl r) xg(t) =e k

a) x,(t) = tk; 0) x(t) =sint — siné; B) x(t) =
1) x, (£) = tF — 81 : o) xp (t) = tF — t2%; x) x,(t) = tekt,
22) B xaxux npoctpanctsax L, [0, 1] u x kakomy mpezieity CX0a4TCs HOCIE0BATENbHOCTH

~ Vk, te 0,%]_ . B ln(k),te[o,%]_
a) xk(t) - 0’ te (%,1]1 ) xk(t) - te (ki"l] ’
; 1
B) x;(t) = {ek,t € [0’%] 7 B)x(t) = \1/%’ ‘e [?’k].
0, te(01] 7 te(;,1]

23) UccrenoBarp Ha cxoauMocTh B mpoctpanctse 1) C[0,1]; 2) L, (0, 1) psiast
a) Yizoth; 0) Xizo(1 —Otk; B) Yo%, e k(t+D),
24) SIBasieTcss 1M OTKPHITBIM ~ MHOXECTBO  (pyHKuMi wu3 mpocrtpanctBa C[0, 1],
YIOBJIETBOPSIIOIINX YCIOBHIO:
a)0<x(t) <1+t? te(0,1),
6) [, lx(D)ldt < 1;
B)f, x(t)dt < 1;
1
N [xG)| < 22
25. SIBisieTcs M 3aMKHYTBIM MHOXeCTBO (hyHKImid u3 C[0, 1], ymoBIETBOPSIONINX YCIOBUIO
a) sgnx G) =1;
0) sgnx(t)=1,t € [0,1] ?
26. SIBAAIOTCS M KOMITAaKTHBIMH, TpeakoMmmakTHeiMH B C[0, 1] cienyromue cemeiicTa
[10%:19012178
1) M = {x(0)] 1x(0)] < Ko, lx:(0)] < Kyt € [0, 1]};
1
2) M = {x(®)Ix(0)] < Ko, [, (e (0))?dt < Ky };
3) M ={x@®lx@®] <t tel01]}
4) xu(t) =t%ecm a)0<a;<a<sa,<ow; 6)0<a; <a;
5) x,(t) =e®*®, eciu a)a €ER; 6) @ = 0;B) a < 0;
6) x,(t) =sin(at), ecnmu a)a ER,; 6)0 < a < a, < o;
7) x,(t) =sin(a+t), ecmma)d €ER; 6)0 < a; <a<a, < o?
27. IIpoBecTy Ipoliecc OpTOroHanu3auu cuctemsl Gpynknuii {1, t, t2, t3} B npocTpancTse
a) Ly(-1,1) : 6)L,(0,1).
28. B mpocTpaHcTBe [, HATH MHOKECTBO BEKTOPOB, OPTOTOHATIBHBIX BEKTOPY X, , €CIIH
a) xo = (0,0,..,0,1,0, ...); 6) xo = (0,1,0,1, ...): B)xo = (1,1,..,1,0,0,...).
29. B ipoctpancTBe L, [—1, ] HaiiTh nmpoekiuu GyHKIHi
a) x(t) =0; 6)x(t) =sin (%) B) x(t) =t; 1) x(t) =cos2t
Ha noanpocTpancTBo X, = {x(t) = ¢; + ¢, sint + c5 cost}.
30. B mpoctpanctse L,[—1, 1] Haiiti npoekun GyHKIHA
a)x(t) =t%; 6)x(t) =1t3



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

6 cemecTp

1. Kakue u3 npuBeieHHBIX (hOpMYIT 33/1a10T OIIEPaTop:
1) Alx(®)] = max_ o] x@I: A c[o0,1] - €[0,1] ;

2) Alx(®)] =x(t), A:C[0,1] - C[0,1];

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

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

5 Alx(t)] = x(O) A: L,(0,1) » L,(0,1);

6) Alx(®] =5 A:C[0,1]~c[0,1];

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

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

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

1D A[x(t)] = f x(1)dr, A:C[0,1] - C[0,1];
12) A[x(t)] = f e x(t)dt, A:C[0,1] - C[0,1];

13)Ax—(x1—x?3 ) Al = 1y,

14) (Ax)(t) = Zk—l 2 sin kt, A: I, — C[0,1];
1 1
15) Ax = (x(l),x(z),x(g), ), A C[0,1] - Iy;
Xy 2Xo . .
16) Ax = (1, 22,22, ), At Ly > L)

3
17) Ax = (x,x3,x3,...), A: I, >1,?

2. IlpuBect npuMepsl HETPUBHAIBHBIX ONEPATOPOB B 3aJaHHBIX 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) I, - C[0,1]; 11) C[0,1] - Iy

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

7) le = 1y,

3. Kakwue 3 nmpuBeIeHHBIX HIDKE ONEPATOPOB SBISIFOTCS JTHHEHHBIMU?

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

2) Alx(D)] = 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(®)] = tx(t?), A:C[0,1] > C[0,1] ;

5) Alx(t)] = Ix(t)l A:C[0,1] - C[0,1] ;

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

7) (Ax)(t) = cos(txy), A : R? - C(—0,);

8) (Ax)(t) = 4x?t + 3x,t%, A : R%? > C(—00,0);
9) (Ax)(t) = xysint —3x,t, A : R? » C(—o0,0);



4. TlpoBepuTh IUHEWHOCTh W OTrPAHMYCHHOCTh (PYHKIMOHAJIOB M HAUTH HUX HOPMBI

7.

B li,l)le:
D) FG) =T 2) F0) = T (D 3) (0255, 2k

Haiitn HOpMy nuHeliHOro ¢ynkiuoHama a) B C[0,1], 6) B L,[0,1],B8) B L,[0, 1],
1
3a1aHHOTO BBEIPAKEHHEM fo h(t)x(t)dt, ecniu pyuxuus h(t) paBHa:

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

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

9) £ - 18) ch2t.

HaiiTi HOpMBI ClleyIOoInX ONepaTopoB.

1) Alx(®)] = [{ x(¥)dz, A € L(C[0, 1]);

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

3) Alx(t)] = t*x(t), A € L(L,[0,1]);

4) Alx(t) —e”lx(t) A€ L(c[o,1]);

5) Alx(t)]==x(t), A € L(C[0,0));

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

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

8) Alx(t)]=x(t*), A € L(C[0,1]);
Al
[
[
[
[
[

9) Alx(0)] =(t2 + 2)x(0), A € £(C[0,1]);

10) A[x(D)]=tf, x(t)dt, A € L(L,[0,1]);

11) A[x(D]=[] (2t + t)x(1)dr, A € L(L1[0,7]);

12) A[x(t) "(t — 7+ Dx(1)dr, A€ L(L,[0,7],C[0,n]);
13) A[x(¢) f"(sint + 2 cosT)x(1)dt, A € L(C[0,7],L,[0,7]);
14) A[x(t)] f”(2t —1)2x(t)dt, A€ L(L,[0,7]);

15) Ax = (—x,2,-2,..), A€ Ly

Xy 2X3 3x4 .
16)Ax—(2, = 2 ) A€ LU
17) Ax = (x1,x3,%; + x35), A € L(l, R3).

I
S5

|_||_||_||_||_||_||_||_||_||_||_||_|

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

2) Ax = (A1xq,A2%5, oo, AnXp, ), {An} € lo;

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

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



10.

11.

12.

13.

14.

5) Ax = (5x; — 2x5, 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 BUL:

1) 1 8) te=*

2) t, 9) te* —2);

3) s; 10) g;

4) t-s; 11) sin(t — 2s);

5) t+sin 2s; 12) et cos(t3 —/s);

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

7) 2t-3s;

HccnenoBath oOpatuMocTh omneparopa A € L(lp), 3aJJaHHOTO OECKOHEYHOW MaTpulleit
(a,), ecau:

1) ap=1+(CD% 2 ay=1 3) s < layl < 4.

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

Alxo(8)] = x0()x(t), rae
D x@®=0C-c)—lt—cl, ce(ab) 2)x@t)=(t-c) ce(ab)

2) xo(t) =1+ t2.

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

2) A[x(t)]=f01tsx(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 €r0 OOPaTHBIN.
Kaxkue u3 onepatopos A € L(l,) BIOJHE HEMPEPHIBHEI:

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

Kaxkwue u3 oneparopos A € L(C[0, 1]) BriosHe HENPEPHIBHBI:
t
1) Alx(D)])=; x(s)ds;
2) Alx(0)] = (¢ + 2)x(t);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) A[x(t)]:fotetsx(s)ds;
5) Alx(9)]=x(t?).
Haiiti coOCTBEHHBIE 3HaYEHUs U COOCTBEHHBIE BEeKTOPHI oneparopa A € L(1y):
1) Ax = (%1 + X3, X9, e, Xy, o) 2) Ax = (x3,x1,x2, ...,xn,_.) :
3) Ax = (—x1, %9, e, (D) ™xp, ...) ;.  4) Ax = (%1, %5, ..., X, 0, ..0);
5) Ax = (0,0, ...,0,%,,0,, ...); 6) Ax = (2,2,..);
7) Ax = (O, X1, Xo, ...,xn,_._); 8) Ax = (x3,x3,,...).

15. HaiiTu CrieKTp ¥ CIIeKTpaJIbHBIN paauyc oneparopa A € L(C[0,1]):

1) Alx(D]=f, x(s)ds; 2) Alx()] = (t + 2x(t); 3) A[x(D)] = tx(t);
4) A[x(t)]:fo1 tsx(s)ds; 5) A[x(t)]=f01(t+s)x(s)ds.

16. PemmTh ypaBHEHHUE MIPHU 3aJaHHBIX 3HAYEHUAX CBOOOAHOrO wieHa f (t):



1) x(t) =3 J, x(s)ds + f(£), @) f(t) =1,6) f(£) = £,B) f() = 1 — &;
2) x(t) = fol tsx(s)ds + f(t), a) f(t) =t,6) f(t) =t%B) f(t) =t — t7;
3) x(t) = foncossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;

4) x(t) = fonsintcossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;

5) x(t) = [1,(ts + t?sD)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 ®oHJ OLIECHOYHBIX CPEACTB /1l NPOBeAeHUs IPOMEKYTOYHOMN aTTeCTALUH.
[TpomMeKyTOUHBI KOHTPOJIb OCYHIECTBIISIETCS B KOHIIE KaXKIOTO0 ceMecTpa B ¢opme
JK3aMEHa.

IIpuMepHBbIii NepedyeHb BONPOCOB /Il OATOTOBKH K JK3aMeHYy.

[TpumepHBIii IEpeYeHb BONIPOCOB I OATOTOBKU K dK3aMeHY 10 DYHKIMOHAIBHOMY aHAJIN3Y,
S cemecTp.

1.Ilepuonuyeckue BenuuuHbl. ['apmonnyeckuit ananus. [lonstue psaga. Koagdunuents: Oypobe.
2.uterpan Jupuxie.

3.Jlemma Pumana. CnexncrBue u3 Heé.

4.IIpuHuuMn JOKaIu3aLuy.

S.IIpusnaku Junu n JInnmunna cxoaumoctu psaa Oypbe B TOUKE.

6.Paznoxxenune B psin @yppe 1715 IPOU3BOIBHOIO IPOMEXKYTKA.

7. Paznoxenue B psan Oypbe HENEpHoAUIeCKO (QyHKIUH.

8. Paznoxenue B psag @ypbe TOJBKO IO CHHYCAM U TOJIBKO 10 KOCUHYCaM.
9.HeoOxomumMocTh 0000111eHUsI TOHATHS HHTerpasia Pumana.

10.MHuoxectBa Touek. [lonsaTue mepel. CBONCTBa MEPBI.

11.MHuoxecTBO MepbI HOJIb. OTipeesieHusl, MPUMEpHI.

12.M3mepumble GpyHKIMU. Teopema 00 SKBUBAJICHTHBIX ONPEIeICHUSIX U3MEpUMON (YHKIINH.
13.CBoiicTBa U3MEPUMBIX (PYHKIIHH.

14.Murerpan Jlebera oT orpannueHHOM n3mMepumoil pyHkiuu, noustue. Teopema o
cymecTBoBaHuM uHTerpaia Jlebera. CpaBHeHue ¢ uHrerpaiom Pumana.
15.1urerpan Jlebera no npou3BoiabHOMY H3MEpUMOMY MHOKecTBY. CBolicTBa 1-5.
16.CgoiicTBa 6-9 unterpana Jlebera.

17.Murerpan Jlebera oT HEOrpaHUYEHHOM (YHKIIHU.

18.ITonstue Ly[a, b]. Teopema o BI0KeHMU IPOCTPAHCTB.

19.JIuneiinocTs IpocTpanHcTs Ly |[a, b].

20.Hepasenctso ['énbaepa.

21.HepaBeHcTBO MHUHKOBCKOTO.

22 Jluneiinblie npoctpancTa. Onpenenenus. [Ipumepsr. Uzomopdusm.
23.JIuneiinas 3aBucuMOoCTbh. bazuc. PazmepHoCcTh. @akTOp-TIPOCTPAHCTBO.
24.Teopema 0 pazmepHOCTH (HaKTOP-NPOCTPAHCTBA.

25.JIuHeliHbIE HOpPMUpPOBaHHBIE NpocTpaHcTBa. Onpenenenue. [pumepsr.
26.I1penen nocnenosarensuoctu B JIHIIL

27.CBoiicTBa TIpeIesioB. 3a1a4un.

28.OT1KpHBITHIE U 3aMKHYThIe MHOKecTBa B L. [IpenensHas Touka. Teopema.



29.OKkBUBaJICHTHBIE HOPMBI. TeopeMa 00 SKBHBAJICHTHBIX HOPMaxX B KOHEUHOMEPHOM
IIPOCTPAHCTBE.

30.Paccrosinue ot Touku 10 noanpocrpancTsa. Jlemma Pucca o nmoutu nepreHauKysipe.
31.®OyHaaMEHTaIBbHOCTD B JIMHEHHOM HOPMUPOBAHHOM IpocTpaHcTBe. [lonstus. CBoiicTBa
32.banaxoBble npoctpaHcTBa. [lonstus. [Ipumepsr.

33.1IpuMep HENOIHOrO HOPMUPOBAHHOTO IPOCTPAHCTBA.

34.Psiibl B HOpPMHPOBAHHBIX MPOCTPAHCTBAX: CXOAUMOCTh, KpuTepuil Ko, abcomtoTHas
CXOOUMOCTb.

35.1IpuHUUI BIOXKEHHBIX 1LIAPOB.

36.Teopema bapa.

37.KomnakTHbIE MHOKECTBAa B HOPMUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTb U
3aMKHYTOCTb KOMIIAKTHOT'O MHOX€ECTBA.

38.IIpenxomnakTHeIe MHOKECTBA. CBSA3b C KOMIIAKTHBIMU MHOXECTBAMH.

39 Kpurepuit Xaycnopda npeIKoOMIaKTHOCTH MHOYKECTBA HOPMHUPOBAHHBIX IMPOCTPAHCTB.
40.KoMIIakTHOCTb U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaIbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Apuena.

42 banaxoBble POCTPAHCTBA cO cYeTHBIM OazucoMm. [lonarue. [Ipumepsl.

43.0mnpenenenye v npuMepsl cenapadenbHbIX HOPMUPOBAHHBIX IPOCTPAHCTB.

[IpumepHbIii IepedeHb BOIPOCOB IS TIOJATOTOBKH K dK3aMeHy 110 DyHKIIMOHATLHOMY aHAU3Y,
6 cemecTp

1.Omnpenenenue runbOepToBa mpocTpancTsa. [IpumMepsr.

2. OpTOroHaJIbHOCTH B TMIIOEPTOBOM MpocTpaHcTBe. Teopema 06 01HO3HAYHOM IIPEJCTABICHUN BEKTOpa B
BHJIE CYMMBI €70 IPOEKIIMI Ha OPTOrOHAJIbHBIE MTOATPOCTPAHCTBA.

3. Jlemma 00 OpTOrOHANBHBIX MOMPOCTPAHCTBAX.

4.0pTOHOPMHPOBAHHBIC CUCTEMBI B THIILOEPTOBBIX npoctpancTBax.CyIIecTBOBaHNE
OPTOHOPMHUPOBAaHHOTO Oa3uca B cenapabensHoM H-nipocTpaHcTBe.

5.Pane1 @ypre B H-npocTpancTBe. DKCTpeManbHOE CBOMCTBO YaCTHUHBIX CYMM psiia Dyphbe.
6. [ToHOTa M 3aMKHYTOCTh OPTOHOPMHPOBAaHHOU cucTeMbl B H-ipocTpaHcTBe.

7. Teopema Pucca-®uiepa B H-ipoctpancTse.

8. M3omopdusm H-npoctpaHcTs.

9.Jluneitnble ¢yHkumonansl B JIHIT . Omnpenenenue. Teopema 0 KOpa3MEpHOCTH f1pa JMHEHHOTO
(GyHKIIMOHATA.

10. Teopema Xana-banaxa B TMHEMHOM IIPOCTPAHCTBE.

11. Jluneitnbie HenpepbiBHbIE (QyHKUIMOHanbl B JIHIL.HenpepbIBHOCTP M OTrpaHUYEHHOCTH JMHEHHOIO
¢ynkuonana B JIHII.

12. Teopema Xana-banaxa B JIHII.

13. ConpspxenHoe mpocTpancTBo L. Teopema o momHote L*.

14.Cnabas cxoqumocts B JIHIL

15.Teopema Pucca o mpeacraBneHn# TUHEHHOTO HEMPEepBIBHOTO (hyHKITMOHANA B H-ipocTpaHCcTBe.

16. JIuHeHspIi oniepaTop B IMHEHHOM NpocTpaHcTBe. [loHaTHE, TpUMEpHI.



17. JIuneitnslii HenpepsiBHBIN oneparop B JIHII. HenmpepbIBHOCTH M OrpaHUUYEHHOCTS .
18.Hopma nuneliHoro oneparopa. CBONCTBA, IPUMEPSI.

19. PaBHOMEpHas CXOAMMOCTb JIMHEHHBIX OIEpaTopoB. Teopembl O paBHOMEPHOW CXOAMMOCTH B
enuanaHoM kpyre. Crnexcrsue. [Tonnora npocrpancrea L(L,L,).

20.CunbHas cxomumocts B L(L, L1) . IIpumepsi.

21. IlpuHIMn paBHOMEPHOM OrPaHUYEHHOCTH.

22. Teopema banaxa-1lITeitnraysa.

23. O6paruslii oneparop. Onpenenenue. Teopema o nuHeitHOCTH onepartopa A™L,

24. JlocTaToOYHOE YCJIOBHE OIPAaHMYCHHONW 00paTHUMOCTH JIMHEHHOTO OorepaTopa.

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

26.Teopema 06 orpaHU4YEHHON 0OPATUMOCTH OMepaTopa, OJIU3KOro K OrpaHUYEHHO 00paTUMOMY.
27. PerynspHoe MHOECTBO, CIIEKTP U PE30JIbBEHTA JIMHEHHOr0 onepaTopa. CrieKTpalbHbIA paanyc.
28.IlonsTHe conpsixeHHOro onepaTopa. Teopema o ero npejacrasieHuu B H-mpoctpancrse.

29. Teopema 0 TMHEHHOCTU U HETIPEPHIBHOCTU CONPSKEHHOTO ONEPATOPA.
30.CamoconpsikeHHble onepaTtopbl. CBolCTBA.

31.0mnpeaenenue U NpocTeuire CBOMCTBAa KOMIIAKTHBIX OIEPaTOPOB.

32. Teopema 0 CTPYKType€ KOMIIAKTHOTO ONEPATOpA.

33. IlepBas Teopema dpearoapma.

34. Bropas teopema @penroabma.

35. Tpetbs Teopema Openroybma.

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

37. Ilpumenenue TeopeM Ppearonbpma K pelIeHUIO MHTErPaIbHBIX ypaBHeHU Dpenroapma.

38. IIpuHIUNI CKUMAIOLIMX OTOOPAKEHUH.

39. IIpunoxeHus NPUHIKIA COKUMAIOIIUX OTOOPAKEHUH K PEIIeHUI0 CUCTEM JIMHEHHBIX YpaBHEHUI.
39. IlpumeHeHre PUHIMIA CKUMAIOIINX 0TOOPaKEHUH K PEIICHNIO HHTErPaIbHBIX YPaBHEHUH.
40. ITpousBoHas no I'aro.

41. IlponsBognas dpere.

Kputepun BbicTaB/IeHUS] OLIEHOK.

OneHka «OTJIINYHOY:

— CHCTEeMaTU3WPOBAHHBIE, INTyOOKHE U MOJIHbIE 3HAHUS MO0 BCEM pa3zesiaM JUCLUUILUIHHBI,
a Tak>Ke 10 OCHOBHBIM BOIPOCaM, BBIXOSIIUM 3a Mpe/ieibl yueOHOI MporpaMmel;

— TOYHO€ HCIOJb30BAHWE HAYyYHOW TEPMHMHOJOTMH CHCTEMaTHYECKH TI'PaMOTHOE U
JIOTUYECKH NPaBUIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpeyHoe BIAJICHHE HWHCTPYMEHTApHeM Yy4yeOHOW AMCLUUIUIMHBI, YMEHHE €ro
3¢ PEKTUBHO UCIIOJIB30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUUYECKUX 3a]1a4;



— BBIpa)KEHHAsI CIIOCOOHOCTh CAMOCTOSITEIILHO U TBOPUYECKU PEIaTh CIIOKHBIE TPOOIEMBI
Y HECTAHJIAPTHBIE CUTYyAllH;

— TOJHOE U TIy0OKOe YCBOGHHE OCHOBHOM M JIOTIOJIHUTENILHOW JIMTEpaTyphI,
PEKOMEHIOBAaHHOH y4eOHOM MpOrpaMMOi 10 TUCIHUILINHE;

— YMEHHUE OpPHEHTHUPOBATHCS B TEOPUAX, KOHLEMIMAX U HANPABICHUSX JUCLUUIUIMHBI U
JlaBaThb UM KPUTUYECKYIO OLIEHKY, HCIIOJIb3Ysl HAyYHbIE JOCTHKECHUS APYIUX JUCLMILINH;

— TBOpYECKAasi CaMOCTOATENbHAsA paboTa Ha MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX
3aHATUSAX, AKTMBHOE Y4YacTHE B TIPYNIIOBBIX OOCYKIEHMAX, BBICOKMH YPOBEHb KYJIbTYpPbI
HCIIOJIHCHMS 3aJaHHI;

— BBICOKMH YypOBEHb C(OPMHUPOBAHHOCTH 3asBJIEHHBIX B paboyeil mporpamme
KOMIIETECHIIMM.

Onenka «xopomoy:

— JIOCTaTOYHO IIOJIHBIE U CUCTEMATU3UPOBAaHHBIC 3HAHUS 110 JUCLUILIMHE;

— YMEHHE OPHECHTHPOBATHCS B OCHOBHOM TEOPHAX, KOHLEHNLUSAX W HaIpaBICHUAX
JUCLIUIUIMHBI U J]aBaThb UM KPUTUYECKYIO OLICHKY;

— HCIIOJIB30BAHUE HAYYHON TEPMHMHOJIOIMM, JIMHIBUCTUYECKHA W JIOTMYECKU NPABUIIBHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHE JIeTaTh 000CHOBAHHBIEC BBIBOIBI;

— BJIaJICHUE UHCTPYMEHTApPHUEM 110 AUCLUIIIMHE, YMEHHUE €T0 UCII0JIB30BATh B IOCTAHOBKE
U peIIeHUH HAyYHBIX U IPO(ECCHOHATBHBIX 3a]1ay;

— YCBOEHHE OCHOBHOH M JIONOJHUTEIbHOH JIUTEpaTypbl, PEKOMEHJ0BaHHON y4eOHOH
IPOrpaMMoOii 10 AUCLHUIUIMHE;

— caMmocTosATeNbHas paboTa Ha MPAKTUUECKUX 3aHATHUSAX, YYacTHE€ B TPYIIOBBIX
00CYyKJE€HUSX, BBICOKHI YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 33/JaHUM;

— cpeaHUH ypoBeHb C(OPMHPOBAHHOCTU 3asBJICHHBIX B paboyell mporpamme
KOMITETEHIIMM.

OneHka «yI0BIECTBOPUTEIBHO»:

— IOCTAaTOYHBIN MUHUMAILHBIN 00bEM 3HAHHUH 10 TUCIIAILINHE;

— YCBOEHHE OCHOBHOM JIUTEPATyphl, PEKOMEHI0BAaHHON y4eOHOW pOrpaMMoii;

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

— HCIIOJIb30BAaHUE HAYYHOW TEPMUHOJIOTUH, CTHJIMCTUYECKOE M JIOTHUYECKOE M3JI0KEHHE
OTBETa Ha BONPOCHI, YMEHHUE JIeNIaTh BHIBOJIbI 0€3 CYIIECTBEHHBIX OLIMOOK;

— BJIQJICHUE WHCTpYMEHTapueM y4uyeOHOW IUCHUIUIMHBI, YMEHHUE €ro HCIOJIb30BaTh B
pEILIEHNN TUIIOBBIX 3a/1a4;

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

— pa0oTa noj pyKOBOJCTBOM IpENoAaBaTeNs Ha MPAKTUYECKUX 3aHITUAX, TOMYCTUMBIH
YPOBEHb KYJIbTYpPbI UCTIOJIHEHUS 3a]JaHUM;

— JOCTaTOYHBIH MUHUMAJIbHBIH YpOBEHb C(HOPMUPOBAHHOCTH 3asBJIECHHBIX B paboueit
IIporpamme KOMITETEHIIHHN.

OrneHka «HEyI0BIETBOPUTEIBHON:

— (pparMeHTapHbIE 3HAHUS 10 TUCHUIUINHE;

— OTKa3 OT OTBETA (BBINOJIHEHUS MUCbMEHHOM paboThl);

— 3HAHWE OTHEJIbHBIX HCTOYHUKOB, PEKOMEHJOBAHHBIX Yy4eOHOW mporpamMmon IO
JUCLUIUINHE;

— HEYMEHUE HCII0Ib30BaTh HAYYHYIO0 TEPMUHOJIOTHIO;

— HaJM4yue rpyOobIX OnIMooK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUI;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B paboueld mporpamme
KOMIIETEHITHH.

OneHouHble CpeAcTBa JUIsl MHBAIMAOB M JMUI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3JI0pOBBS BEIOUPAIOTCS C YUETOM MX MHAMBHUIYAIbHBIX ICUXO(U3NYECKUX OCOOEHHOCTEH.



— NpH HEOOXOAMMOCTH HHBAJIMAAM M JIMIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
37I0POBBSI ITPEOCTABISIETCS JOMOTHUTEILHOE BPEMs ISl ITOJITOTOBKM OTBETA HA SK3aMEHE;

— IpU TPOBEJICHUH TPOLEAYPHI OIICHUBAHUS PE3yIbTATOB 00yUCHHSI MHBAIMAOB U JIUIL C
OTPaHMYCHHBIMH BO3MOYKHOCTSIMH 370pPOBbS ITPEAYCMaTPUBACTCS MCIIOIb30BAHNE TEXHHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— TIpH HEOOXOIUMOCTH ISl 00YHYAIOIIUXCsl C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/10POBbS
U MHBAJIUAOB TPOLEAypa OICHUBAHUS pE3YyNbTAaTOB OOYUYeHHsS 10 JAUCHUILUIMHE MOXKET
IPOBOINUTHCS B HECKOJIBKO 3TATIOB.

[Iponienypa orneHMBaHUsI pe3yJbTaTOB OO0YYEHHs MHBAIUAOB H JIMII C OrpAaHHYCHHBIMH
BO3MOXKHOCTSIMU 37I0POBBsSI [0 AMCHUILIMHE MPEIYCMaTPUBAET IpeaocTaBieHne nHpopmanuu B
dopmax, afanTUPOBaHHBIX K OTPAHUYCHUSM HX 370POBBS M BOCIPUATHS WH(POPMALIHUU:

JInst UL ¢ HapyIIeHUSIMH 3PSHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe DIEKTPOHHOTO IOKYMEHTA.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISHUSIMH OTTIOPHO-/IBUTATEIILHOTO anIapara:

— B mieyaTHoOU hopme,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0y4aromuxcs

5. IlepeyeHb OCHOBHOI M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUHUILTHHBI (MOXYJIfA).

5.1 OcHoBHasi 1MTEpaTypa:

1. Harancon W.I1. Teopust ¢yHKImiA BelieCTBEHHOM epeMeHHON. YUeOHUK 1Sl BY30B. 5-€
u31., crep. — CI16.: M3maremscrBo “Jlans”, 2008. — 560 c.: wi. — (Y4ueOHuku 17151 By30B. CrieraibHast
muteparypa). ISBN 978-5-8114-0136-9

2. JTrocreprnk JI.A., Cobone B.W. Kparkuii kypc (hyHKIIMOHATLHOTO aHAM3a © Y4eOHOoe
niocobue. 2-e uz., crep. — CII6.: U3narenscrBo “Jlanp”, 2009. — 272 c. — (YueOHUKH 1S BY30B.
CrenmarnbHas ateparypa). ISBN 978-5-8114-0976-1

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

4. TI'ypesuu A.IL, Kopues B.B., Xpomos A.I1. CoopHuk 3a1a4 o GyHKIMOHATBHOMY
aHam3zy. YueOHoe nocobue. 2-e 3., uctp.. — CII6.: Mzparenscrso “Jlanp”, 2012. — 192 c. @ wi. —
(YueOnuku s By30B. 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. Konmmoropos A.H., ®omun C.B. DnemenTs! Teopunt GyHKINHN 1 YHKIHOHATIBHOTO
agaymsa. — /-e m3g. — M.: DUBMATIIUT. 2009. — 572 c¢. — ISBN 978-5-9221-0266-7

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

3. lemunosuu b.I1. COopHUK 33724 1 yIIPaKHEHUH 110 MaTEMaTHIECKOMY aHATHU3Y. Y4eOHOe

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

6. Ilepeuenr pecypcoB  HH(POPMANHOHHO-TEJIEKOMMYHHKALMOHHONW  ceTH
«HTEepHET», HEOOXOAMMBIX VISl OCBOCHU S JUCHHUIJIMHBI



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

2. Karanor undopmanuonHoii cucreMbl «EnnHOE OKHO JocTyma K 0Opa3oBaTelbHBIM
pecypcamy». [DnextponHbIit pecypce]. — http://window.edu.ru/window/catalog

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

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

7. MeToanyeckue yKa3aHus JJIs1 00y4AIOMUXCSH 110 0CBOCHUIO U CIHILIMHbI

Ilo Kypcy npenycMOTpPEHO NPOBEACHHUE JIEKIUOHHBIX 3aHATUH, HAa KOTOPBIX JaeTCs
OCHOBHOI TEOpeTHYeCKHil Marepuas, 1a0O0paTOPHBIX 3aHATUM, MO3BOJIAIOIIMX CTYJIEHTaM B
IIOJTHOM Mepe 03HAaKOMHUTBCS € pasjesaMH (PYHKIIMOHAJIBHOTO aHajIu3a U OCBOUTHCS B PEILICHUU
IIPaKTUYECKHX 3a]1a4.

BaxuelmuM 3TanoM Kypca SBISIETCS CcaMOCTOsITeNbHass paboTa 1O JAMCLUILUIMHE
«DyHKIIMOHAJIBHBIN aHATIU3).

Ilenpto  camocTosTenbHOM paOoThl  OakajmaBpa sIBIsETCS  yIuIyOJeHHE 3HAHMH,
MOJYYCHHBIX B PE3YJIbTATe ayJUTOPHBIX 3aHATHN. BbIpabaThiBarOTCsS HABBIKM CAMOCTOSITEIHLHOM
paboThl. 3aKPEIUIAIOTCS OIBIT U 3HAHUS, OJTyYE€HHBIE BO BPEeMs JIaOOPATOPHBIX 3aHATUH.

CamocrosiTenbHas paboTa CTYICHTOB B XOJ€ HM3Y4YEHHUS JAUCIMIUIMHBI COCTOUT B
BBIIIOJIHEHUH  WHIMBHUIYaJdbHBIX  3a/JlaHUH, 3aJaBacMbIX  IpErojaBaTelieM, BEAYIIUM
7a00paTOPHBIC 3aHATHS, MOATOTOBKU TEOPETHUECKOr0 Marepuasia K J1adOpaTOPHBIM 3aHATHSM,
Ha OCHOBE KOHCIIEKTOB JIEKIMH M Y4eOHOH JIHTepaTypsl, COTJIACHO KaJeHAAPHOMY IUIAHYy U
HOJArOTOBKH TEOPETUYECKOI0 Marepuana K TECTOBOMY ONpOCY, 3a4eTy M IK3aMEHY, COIJIaCHO
BOIIPOCAM K K3aMEHY.

VYkazanus 1o opopMIEHUIO padboT:

- pabora Ha Ja0OPATOPHBIX 3aHATHSAX M KOHCIIEKTHI JIEKIIMH MOTYT BBIMTOJHATHCS Ha
OTJENIBHBIX JIUCTaX MO0 HEMOCPEACTBEHHO B paboueil TeTpaau;

- oopMIIEHHE WHAUBUYATbHBIX 33JaHUH JKENaTeIbHO Ha OTACIHHBIX JIHCTaX.

IIpoBepka HMHIMBUAYaANbHBIX 33aJaHUi MO TeMaM, pa300paHHBIM Ha J1a0OpaTOPHBIX
3aHATHAX, OCYLIECTBIIICTCS Yepe3 HE/IeNI0 Ha TEKYIIeM J1ab0paTOPHOM 3aHATHH, TNOO0 B TEUCHHE
HEJIeJM MOoCyIe ITOTO 3aHATHS Ha KOHCYJIbTALUH.

st pa3bsiCHEHUS] HETOHSTHBIX BOIPOCOB JIEKTOPOM M ACCUCTEHTOM €KEHEIEIBbHO
IPOBOJIATCS KOHCYJIBTALIUH, O BPEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBOGHMM MUCHMITIMHBI WHBAIMIAAMU H JIMIIAMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU
30POBBSI OOJBIIOE 3HAYEHHE MMEET WHIWBHUAyalbHas ydeOHas padoTa (KOHCYNbTallUU) —
JIONOJTHUTENIbHOE PAa3bsICHEHNE yu4eOHOT0 MaTepHaa.

WupuBuayanbHble KOHCYJIBTAllMM MO MPEAMETY SBISIOTCS BaXXHBIM  (aKTOPOM,
CTIIOCOOCTBYIONIMM MHIWBUIYAIN3AIMU OOYUEHUS U YCTAHOBJICHUIO BOCIHTATEIILHOTO KOHTAKTa
MEXIy IMpernojaBaTeieM M OO0YyYaloIUMCS WHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. Ilepeyenb MH(POPMALMOHHBIX TEXHOJIOTHI, MCNOJIBL3YyeMbIX NPH OCYLIECTBICHUH
o0pa3oBaTeIbHOIO Npolecca Mo JUCUHILIHHE.

8.1 llepevyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

NudopmaninoHHble TEXHOJIOTUH — HE MTPETYCMOTPEHBI.


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

8.2 IlepevyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecnedeHHus .
[TporpammHOe oOecrieueHue - He MPEIyCMOTPEHO.

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

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

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

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

9. MarepunanbHo-TexHHYeCKas

0aza, HeoOXoauMMasi JIsl  OCYLIECTBJIEHUS

00pa30BaTeJILHOr0 MPOIEcca MO AUCIUIJIHHE

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

Ne Bug pa6or
OCHAIIIEHHOCTh
1. JlekimoHHbIE 3aHATUSA | JIGKIMOHHAsT ayAuTOpHs, OCHAIEHHAs IIPE3CHTAllMOHHON
TEXHUKON (IIPOEKTOp, SKpaH, HOYTOYK) U COOTBETCTBYIOIIUM
nporpaMmHubIM obecnieuenuem (I10): A305.
2. JlaGopatopHbie Ayautopusi, OcCHallleHHas y4eOHON MeOenbio (CTOMBI, CTYIb),
3aHSATHS COOTBETCTBYIOIIEH KOJIUYECTBY CTYJIEHTOB: 133.
3. ['pynnossie Aynurtopus A305.
(MHIUBUyaTbHBIC)
KOHCYJbTAIU
4. Texymuii  koHTpousb, | Aynutopus A305.
MIPOMEKYTOUHAs
aTTecTaus
5. CamocrosiTenbHas Kabuner it camMocTOSTENbHON  paboOThl, OCHAIIEHHBII
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBHIO MOJKIIOYEHHS K

cetu «MHTepHET», NPOrpaMMOM SKPAHHOTO YBEIMYEHHS U
00ECTIeYeHHBI JOCTYIIOM B 3JIEKTPOHHYIO HH()OPMAIMOHHO-
o0Opa3oBaTenbHyI0 cpeny yHuBepcurera: 105.



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







