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

1.1 lesn u3yyeHusi AUCHUNINHBI.

Lenpro npenogaBanus U U3y4eHUs TUCHUILTUHBI « Teopus onepaTopoBy sIBIsSETCS
OBJIaJICHUE CTYIEHTaMU METOJaMH (PYHKIIMOHATBHOT'O aHAJIN3a HETIOCPEICTBEHHO
MPUMBIKAIOIIMMU K 33JlauaM MPHUKIaIHON MaTeMaTHKU, KOTOpbIe HEOOXOAUMBI C OJHONU CTOPOHBI
U1t pOpMHUPOBAHUS HABBIKOB PabOTHI ¢ a0CTPAKTHBIMUA MAaTEMAaTUYECKUMHU MOHSITUSMH, a C
JPYTOM CTOPOHBI JIJIsl BOCIIPUSTHS C OOIIETEOPETHUECKUX TO3UIIMIA UEH U METOI0B CMEKHBIX
JTUCIUIUINH, TTOJIOTOBKY BBIMTYCKHUKA KaK M K HAYYHO-UCCIIEIOBATEIbCKOM AEATEeIbHOCTH, TaK U
K [IPOU3BOJICTBEHHO TEXHOJIOTMYECKOH JeATeILHOCTH B 00IaCTH PEIICHUS MPUKIIATHBIX 3a/1a4.

1.2 3agauu AUCHUILIMHEI.

3anayeil u3yyeHus TUCUUIUIMHBI “Teopust onepatopoB”’sBIsSETCS pa3BUTHE
CHOCOOHOCTEH CTy/JeHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYeCKUH anmnapar Ipy pelieHny 3a]a4, BOZHUKAIOIIMX Ha IMPAaKTUKE U B HAYYHO-
UCCIIE/I0BATEIbCKON AEATEIbHOCTH.

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

Kypc «TEOPUS OITEPATOPOB» oTHOCHTCS K IUCHUILTMHAM T10 BEIOOPY BapUaTUBHOU
yactu bioka 1. [l ocBoeHus Kypca CTyJieHTaMH HE00X0IMMO HAJIMYKE Y CTY/IE€HTOB 3HAaHUH U
YMEHMM IPUOOPETEHHBIX B PE3yIbTaTe M3Y4YEHUsI UMU 0a30BBIX KYpPCOB MaTeMaTH4YECKOIO
aHanm3a, ajareOpsl U AaHATUTUIECKON reoMeTpuH, TudGepeHaIbHbIX ypaBHEHUH. 3HAHUS,
MIOJIyYEHHBIE [TPU U3YyYEHUH JJAaHHOTO Kypca , HaXOJIT IPUMEHEHHUE NPU U3yUeHUU «Y paBHEHUM
MaTteMaTHuecKoi puzukmy», «/IuddepeHnnansHpix ypaBHeHUI», «Teoprun BeposITHOCTER Y,
«YuCcIeHHBIX METOAOBY, psijia TMCHUIUIMH creruann3anui. MeTtoasl QyHKIMOHATIBHOTO aHaIu3a
HaXOJAT CBOE MPUIIOKEHHUE B PA3JIMYHBIX chepax COBPEMEHHON MPUKIIAJIHOW MaTeMaTHKH,
HaIpHUMep MPHU CO3/IaHUN COBPEMEHHBIX CUCTEM YIPABIIEHUS, a TAKKE B HAYYHO-
MCCJIeI0BATENbCKOM padoTe.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUsS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/IbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBI.

N3yuenue naHHOM yueOHOM TUCIMITIIMHBI HAIIPAaBIEHO HAa (POPMUPOBAHHE Y O0yUarOIIUXCS

KOMIIETEHINI
No Nunexc Conepxanue B pesynbprare uzydenust yueOHON AUCIIUTUTMHBI
I 1; KOMIIET | KOMIETeHUUH (WIH e€ 00yyYaromuecs 10JKHbI
" | eHuum 4acTu) 3HATh YMeTh BJIaJleTh
1. CriocoO6HOCTBIO OcHoBHbIE JI0OKa3bIBaTh METOIaMHU
[1K-2 IIOHUMATh, MIOHATHSA, YTBEPKICHUA, TEOpUHU
COBEPILIECHCTBOBATb U | TEOPEMBI cneurduyHbIe OIIEPaTOPOB
MPUMEHSITh METO/BI, JUTS JUTSt
COBPEMEHHBIN QITOPUTMBI U | PYHKIIMOHAIBHOT | MCCIIEOBAHUS
MaTeMaTHYECKUI CpencTBa 0 aHaJIN3a, | pa3INYHBIX




Nunexc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI

angi KOMIIET | KOMIIETEHIMH (UK €€ 00y4JaronMecs JOIKHbI
" | eHuum 4acTH) 3HATH yMeTh BJIA/IeTh
anmnapar Teopuu IIPUMEHSITh IPUKIIATHBIX
OIIEpaTOpOB | METOJBl TEOJIPUM | 3a]ad.

OTIepaToOpOB IS
pelieHus
MaTEeMaTHYECKHUX
3ajau

2. CTpyKTYypa U cofep:KaHMe JUCHMILIHHBI.

2.1 PacnpenesieHue TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.
O6mass TpynoEMKOCTh JUCHMIUIMHBI COCTaBIseT 8§ 3ay.en.
pacripesiesieHue 1Mo BuaaM padoT MpeCTaBIeHO B TAOIUIE

(288 wacoB), wux

TpynoeMKocTb, 4acoB

Bun paGoTtbr

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 padorta (KCP) 4 4 8
[Tpomexyrounas atrecrauus (MKP) 0,3 0,3 0,6
CamocrosiTesibHas padoTa: 69,7 75,7 145,4
CamonoaroroBka 25 31 56
ITonroroska 1 caua 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.

Paznensr qucnuinHeL, n3ydaemele B 5 (Tabn.2) u 6 (Tabm. 3) cemecTpax

TaGJ’II/ILIa 2. Pazgensl JAUCHUIUINHEBI, U3y4aCMBbIC B 5 CCMECTPE.




KonnuecTBo yacoB

AynuropHas
paboTta
Ne HaumeHoBaHue pa3aciioB Beero
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 JleGera 37 20 8 12 6 11
3. |lIpoctpancTsa Jlebera 29 12 6 6 6 11
4 JIuneiiHble HOpMUPOBAHHBIE IPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pasznenam AUCITUTIIMHBI 139,7| 74 34 36 25 | 44,7
[Tpomesxxyrounas 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 gacon
AynautopHast
pabota
No HaumeHnoBaHue pa3aenos Beero
Beero| 1 | ¥ | cpc | 23
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 |JluHeliHble OnepaTOpPbI 38 22 10 12 12 14
4 [TpunoxeHus TMHEWHBIX ONIEpaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenamM JuCIUTIIMHBI 139,7| 64 32 32 31 44,7
[Tpomexyrounas arrectanus (MKP) 0,3
KonTpons camocrositensHoit paborsl (KCP) | 4
Htoro 144 | 64 32 32 31 447

[Tpumeuanue: JI — nexuuu, JIP — naGopatopusie 3anstus, CPC — camoctosTenbHas pabora
crynenta, KCP — koHTponmpyemasi paborta cryieHTta, D3- MOATOTOBKA K cladye 3adera u

OK3aMcCHa.

2.3 Copaep:xanue pa3/iesioB TUCHUILINHBI:
2.3.1 3ansATHS JIEKIIMOHHOT0 THIIA.

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

TaGJ’II/ILIa 4, Pazgensl JAUCHUIUINHEBI, U3y4aCMBbIC B 5 CCMECTPE.




HOPMHPOBaHHbIE TpocTpaHcTBa. Onpeaenenue. [Ipumepsl.
[Ipenen nocnenoarensHoctu B JIHII. CBolicTBa
npeaenoB. 3aayu. OTKPHITHIE U 3aMKHYTbHIE
npoctpanctsa B L. [IpenensHas Touka. Teopema.
DOKBUBaJICHTHBIE HOPMBI. TeopeMa 00 HIKBUBAJIEHTHBIX
HOpPMax B KOHEUHOMEPHOM MPOCTpaHcTBe. PaccTostHme OT

TOYKH OO0 NMOANIPOCTPAHCTBA. Jlemma Pucca o moutu

No| HammeHnoBaHue MDopma TeKyero
Coneprxanue pasjaena
pasnena KOHTPOJISL
1 2 3 4
1./ Tpuronomerpuu |[Iepuoardeckue BeTUIHHBL. ["apMOHUYECKUIA aHATIU3. Ompoc no
€CKHUE psAIbl [Tonstue psaaa. Koadpunuents: @ypne.MuTerpan pe3yJbTatam
Dypee Hupuxne.Jlemma Pumana. Cneacteue u3 He€. [Ipuninun WHIUBUyaIbHOT
noxkanu3uud. [Ipusnaku Jlunu u Jlunmuna cxoamMocTi 0 3a/1aHus
psana @ypwe B Touke. Paznoxkenue B psag Oypbe 1ist
MIPOU3BOJIBHOIO MpOMeEXyTKa. Paznoxxenue B pan Oypbe
Hernepuoanueckon pynkmuu. Paznoxxenne B psan Oypoe
TOJIBKO 10 CHHYCaM U TOJIBKO 110 KOCHHYCaM.
PaBHOMepHas cxonumocTs psga Pypbe.
1 2 3 4
2.UuTerpan Heo6xoaumMocTh 000011IeHNs TOHATHS HHTETpasia Ormpoc no
JleGera Pumana.. Mnoxecrsa Touex. I[lonsarue mepel. CBOMCTBA  |pe3ynbraram
Mepbl. MHOXeCTBO Mepbl HOJIb. ONPeAeICHUs], IPUMEPEL. |y HBHYaIbHOT
N3mepumsbie ¢pyakmmun. Teopema 00 SKBUBaTCHTHBIX 0 3a/1aHKs
onpezaeneHusx usmepumont pynkuuu. CBoicTBa
U3MEPUMBIX (QYHKITHH.
Wnterpain Jlebera oT orpaHn4eHHON U3MEPUMON
¢GyHKIMH, TOHATHE. Teopema O CyIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uurerpaioM Pumana
.Nurerpan Jlebera no npon3BoIbHOMY U3MEPUMOMY
MHOXkecTBY. CBoiicTBa nnTerpaina Jlebera .Murerpan
JleGera ot HEOrpaHUYEHHON (QYHKIUH.
3.[Mlpocrpancrea  ([lonstue Ly[a, b]. Teopema o B1OKEHHH IPOCTPAHCTB. 1. Ompoc no
Jlebera Jluneiinocte npoctpancts Ly[a, b]. Hepasenctso pe3yibTaram
['énbaepa. Hepasenctso Munkosckoro. Hopma B Ly [a, b]. | MHAUBUYaTbHO
IIpoctpanctso L,[a, b]. CBoiicta ¢pynkuuii L,[a, b]. r0 3a7aHus
CxomumocTb B Ly [a, b]. TeopeMsl 0 eTMHCTBEHHOCTH 2. KoswioksuyM
npejiena, 0 HEpPepbIBHOCTH HOPMBI, PyHIaMEHTaNbHOCTH |
U CXOAUMOCTH B L, [a, b].
Teopema o npubmmwkennu GpyHkunit u3 Ly [a, b].
4 |JIuneitHble JIuneitnsie npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HOpMHpOBaHHBI |M30Mopdusm.. Jlnnelinas 3aBucuMocTs. basuc. pe3yabTaTam
€ npocTpaHcTBa. [PasmepHoCcTh. PakTOp-POCTpaHCTBO. Teopema o MH/IMBHIyaIbHOT
pa3MepHOCTH (GakTOp-pOoCTpaHCcTBa. JIuHeitHbIe 0 3a/1aHUS




neprneHaukyisipe. ®yH1aMeHTaaTbHOCTh B TMHEHHOM
HOPMUPOBaHHOM npocTpaHcTBe. [lonsaTus. CpoiicTBa
banaxoseie mpoctpanctsa. [Toustus. [Ipumepsi. [Tpumep
HEINOJHOr0 HOPMUPOBAHHOI'O IPOCTPAHCTBA. Psbl B
HOPMHPOBAHHBIX POCTPAHCTBAX: CXOAUMOCTb, KPUTEPUI
Komm, abcontoTHas cxonuMocTb. [IpuHIMIT BIOKEHHBIX
mapoB. Teopema bapa.KommakTHbie MHOKECTBA B
HOPMHPOBAHHBIX MPOCTPAHCTBAX, OTPAHUYECHHOCTD U
3aMKHYTOCTh KOMIIAaKTHOI'O MHOeCTBa. [IpenkomnakTHbie
MHOkeCTBa. CBsI3b ¢ KOMITAKTHBIMU MHOKECTBaMHU.
Kpurepuit Xaycnopda npeIKoMIakKTHOCTH MHOKECTBA B
HOPMHPOBAHHBIX MpOCTpaHcTBax. KoMnakTHOCTh 1
KOHEYHOMEPHOCTh. TeopemMa 0 KOHEYHOMEPHOCTHU
JIOKaJIbHO-KOMITAKTHOI'O TpocTpaHcTBa. Teopema Apiena.
banaxoBble MPOCTPAaHCTBA CO CYETHBIM 0a3HCOM.
ITonstue. IIpumepst.

Omnpenenenue U NpuMepsbl cenapadesbHbIX
HOPMHPOBAHHBIX MPOCTPAHCTB.

Tabmuna 5. Pa3nenbl TMCIUIUIMHEI, U3y9aeMbIe B 6 cemecTpe.

No HaumenoBanue Conepane pasiena dopma TEeKyIEero
pazzneina KOHTPOJIS

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

npoctpancTBe. Teopema 06 01HO3HAUHOM MHIMBHIYaJIbHOTO
MPEJICTaBICHUH BEKTOPA B BUJIE CYMMBI €T0 3a7aHAS
IIPOEKIIMH HA OPTOrOHAJIbHBIE TIOITPOCTPAHCTBA.

Jlemma 06 OpTOroHaNbHBIX MOANPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B I'MJIOEPTOBBIX

npoctpancTBax. CyliecTBoBaHUE

OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-

npoctpaHctie. Psanbl @ypee B H-npocTtpancrse.

OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa

@ypre. IlomHOTA M 3aMKHYTOCTH

OPTOHOPMHPOBAaHHOW cucTemsl B H-ipocTpaHcTBe.

Teopema Pucca-®Oumepa B H-npoctpancrse.

N3omopdusm H-npoctpaHcTs.

1 2 3 4
IInHeliHbIe Jluneitasle pynkuuonansl B JIHIT . Onpenenenune.  |Omnpoc no
byHKIMOHAIBI Teopema 0 KOpa3MEpPHOCTH SApa TMHEHHOTO pe3yabpTaTam

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

¢yukuuonans! B JIHIL. HenpepriBHOCTE 1




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

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.




Tabnuna 6. Pa3gensl TUCHUIUIMHBL, H3yYaeMbIe B 5 CEMECTpE.

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

Tema 4 3aMKHYTOCTb, OTPAHUYEHHOCTb, OTKPBITOCTH ,

3aJaHui




KOMITAKTHOCTb B HOPMHUPOBAHHBIX IIPOCTPAHCTBAX

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

Tabnuna 6. Pa3zaenbl IuCHUIUIMHBL, U3y4aeMble B 6 ceMecTpe.

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




OIepaTopoOB @®penronbma ¢ BBIPOKICHHBIM SIPOM. MPAKTUIECKHUX

. | 3amaHui
Tema 2. HccnenoBanue MHTErpajibHbIX YpPaBHEHUN

Openronbma € HCHOJIb30BAaHUEM aibTepHaTUBHI | 2. Ompoc no
®penroyiibma pe3ynbTaTam
MPAKTUYECKUX

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

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

Tema 5. IIpoussogusie @pente u ['aTo

3amurta nabopatopHoil paboTsl (JIP), BhIMOSHEHHE KypCOBOTO MPOEKTa
(KIT), xypcomoit paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3),
Hanucanue pedepara (P), scce (3), xomnokBuym (K), tectupoanue (T) — He
IPETYCMOTPECHBI.

2.4 IlepeyeHb y4eOHO-MeTOAUYECKOI0 o0ecneyeHHsl JJIs1 CAMOCTOSATEJbHOM padoThI
00y4YaOIIUXCS 10 JUCHHUILIMHE (MOLYJII0)

[enbto caMocTOATENBHON pabOThI CTY/ACHTA SIBJIAETCS YIIyOJeHUe 3HAHUMN, MTOJTyUYE€HHBIX
B pE3ysbTaTe ayAUTOPHBIX 3aHATHH. BbIpaGaThIBalOTCS HABBIKM CAaMOCTOSTEIHLHON pPalOTHI
3aKperuIstoTCs ONBIT M 3HAHUS MOJTy4YE€HHbIE BO BpeMs J1a00paTOPHBIX 3aHATHH.

[Tepedenn yueOHO-METOIUYECKOTO 00ECTICUeHUS TUCITUTIITUHBI 110

No Hanmenosanue BBITIOJIHEHUIO CAMOCTOSITEIbEHON paboThI
paszena
1 2 3

1) Tpuronomerpuueckue|l. Harancon N.I1. Teopus QpyHKImMit BelecTBEHHON MEpeMEHHOI:
pansl Dypee VY4ebnuk aj1s1 By30B. 5-¢ u3n., crep. — CI10.: U3garenscrBo “Jlans”,
2008. — 560 c.: ni1. — (YueOHuku Juis By30B. CrienanbHas
mureparypa). ISBN 978-5-8114-0136-9

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

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




Wuterpan Jlebera

1. Harancon WL.I1. Teopust pyHKIMI BEIIECTBEHHOM TIEPEMEHHOM:
YueOHUK 17151 BY30B. 5-€ u31l., crep. — CI16.: UzgarenncTBo “JlaHp”,
2008. — 560 c.: wi. — (YueOHuku 151 By30B. CrieruaibHast
mureparypa). ISBN 978-5-8114-0136-9

2. Bnacora E.A., Mapuesckuii M.K. DneMeHTbI (hyHKIIMOHATBHOTO
anammsa. Yuebnoe mocooue. — CI16.: U3marenscrso “Jlans”, 2015. —
400 c. — (Yuebnuku my1s By3oB. CrieranbHas mureparypa). ISBN 978-
5-8114-1958-6

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

IIpoctpancrBa
JleGera

1. Harancon W.I1. Teopust ¢pyHKIMIA BEIIECTBEHHOM IIEPEMEHHOM:
YueOHUK A7 BY30B. 5-€ u3., crep. — CI16.: U3narensctBo “Jlanb”,
2008. — 560 c.: . — (YueOHuku [utst By30B. CrienainbHast
mureparypa). ISBN 978-5-8114-0136-9

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

3. Komvoropos A.H., @omun C.B. DnemeHTsI Teopun GYHKINH 1
GbyHKIIMOHATBHOTO aHanm3a. — 7-¢ 3. — M.: GU3MATIIUT. 2009. —
572 ¢.— ISBN 978-5-9221-0266-7

JInnennrie
HOPMHUPOBAHHBIE
MIPOCTPaHCTBa

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTs! QyHKIIMOHATIBHOTO
anammsa. 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 ¢pyHKIIMOHAIBHOTO
aHaim3a : YyeOHoe rmocodue. 2-e u3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHuku 115 By30B. CrienmaibHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL., Kopres B.B., Xpomos A.I1. COopHuK 3a1a4 10
(YHKIMOHAILHOMY aHaIM3Y. Y4eOHoe mocodue. 2-e u3fl., UCHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : win. — (YueOHHKH 1715
By30B. CrieranbHas uteparypa). ISBN 978-5-8114-1274-7

EBxnnaoBb1
MPOCTpPaHCTBA

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

2. Jliocrepruk JI.A., Cobones B.W. Kpartkuii kypc ¢GyHKIHOHAIEHOTO
aHanm3a : YyeOHoe rmocodue. 2-e m3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHukH 1151 By30B. CriennaabHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL., Kopues B.B., Xpomos A.I1. COopHuK 3a1a4 1O
(bYHKIMOHAILHOMY aHAIM3Y. Y4eOHoe rmocodue. 2-e u3fl., UCHp.. —
CII6.: M3narensctBo “Jlanp”, 2012. — 192 c. : win. — (YueOHHUKH 1715
By30B. CrieranbHast mteparypa). ISBN 978-5-8114-1274-7




6. [lunelinbie 1. BracoBa E.A., Mapuesckuii 1.K. DnemeHTbI HyHKIIOHAIEHOTO
(byHKIIMOHATBI ananmmza: Yuebnoe nocodue. — CI10.: Mznarenscro “Jlanp”, 2015. —
400 c. — (Yuebnuku my1s By30B. CrieranbHas ureparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepruk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aHanmm3a . Y4yeOHoe 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
(YHKUIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-€ u3J., UCHp.. —
CII6.: U3narenncrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas sureparypa). ISBN 978-5-8114-1274-7

7. [luneiinsie oneparopsl |1. Bmacosa E.A., Mapuesckuii M.K. DnemeHTsI pyHKIIOHATBHOTO
aHam3a: Yueonoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrerpansHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kparkuii kKypc (GyHKIHOHAITEHOTO
aHanm3a . YyeOHoe rmocodue. 2-¢ m3., crep. — CI16.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku yist By30B. CrienuaibHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.I1., Kopue B.B., Xpomos A.I1. CoopHuK 3a1a4 110
(YHKUMOHAIBHOMY aHAIM3Y. YueOHoe rocodue. 2-e u3., HCHp.. —
CII6.: U3narenscrBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKH ISt
By30B. CrieranpsHas muteparypa). ISBN 978-5-8114-1274-7

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

2. Jliocrepruk JI.A., CoboneB B.W. Kpartkuii Kypc (GyHKIHOHAITEHOTO
aHanmm3a . Y4yebHoe nocodue. 2-e u3a., crep. — CI10.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku y1st By30B. CrienuaibHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypesru A.I1., Kopues B.B., Xpomos A.I1. CoopHuK 33124 IO
(bYHKIMOHAILHOMY aHAIM3Y: Y4eOHoe mocodue. 2-€ U3fl., UCHp.. —
CII6.: U3narenscrBo “Jlanp”, 2012. — 192 c. : wir. — (Y4eOHUKY JIIsT
By30B. CrnieranpsHas uteparypa). ISBN 978-5-8114-1274-7

Y4yeOHO-METOANYECKHUE MaTepuajbl I CaMOCTOATEILHONW pabOThl OOYyYaIOMUXCS W3
qrclia MHBAIKU/IOB U JIUI] C OTPAaHUYCHHBIMHU BO3MOXKHOCTSIMH 3/10poBbs (OB3) nmpenocraBustorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 37J0POBbS U BOCIIPUATHS HH(DOpMALIUU:



JInst L ¢ HapyIICHUSIME 3PCHUSI:

—B TMEYaTHOUN (hopMe YBETUICHHBIM MIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieuaTHo hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

JInst Ll ¢ HApyIICHUSIMH OTIOPHO-/IBUTATEIIBLHOTO arlapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C ToukM 3peHus NPUMEHSIEMBIX METOJOB MCIOJIB3YKOTCS KaK TpPaJULUOHHBIE
MH(OPMALlMOHHO-00BSICHUTENbHbBIE JIEKIUM, TaK W HWHTEpAaKTHBHAs I[0Jlaya MaTepuaja cC
MYJIbTUMEAMHHON cucTeMoil. KoMnbloTepHbIE TEXHOIOTMU B JAHHOM cCllyyae OOeCHeuyuBarOT
BO3MO>KHOCTbh PA3HOIUIAHOBOT'O OTOOpPa)KEHHUS aJTOPUTMOB U JIEMOHCTPALMOHHOI'O MaTepuaa.
Takoe couyeTaHue MO3BOJSAET ONTHUMAJIBHO MCIIOJIB30BaThb OTBEIEHHOE BPEMs M PaCKpbIBaTh
JIOTUKY U COJIEPKAHUE JUCLUIIIINHBL.

JlekuMu MpeaCTaBISAIOT COOON cucTeMaTHyecKue o0030pbl TeM (YHKIIMOHAJIBHOTO
aHannza. JlabopaTopHoe 3aHATHE MO3BOJSET HAYyYUTh CTYACHTA MNPUMEHSATH TEOPETUUYECKUE
3HAHUS NPH PELIEHUH U UCCIIE0BAaHUM KOHKPETHBIX 3ajiau. JJabopaTopHble 3aHATHS IPOBOAATCS
B TPaJUIMOHHBIX ayauTopusx. [logxosn pazdopa KOHKPETHBIX CUTyallUMi IIUPOKO UCIOJIb3YETCS
KaK IpernojasareileM, TaK M CTYACHTAMHM [pU IPOBEIEHUU aHAJINW3a pe3yJbTaToB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOIECCE HCCIEAOBAHHS YacTo
BCTPEUAIOTCS 3a/a4yM, Il KOTOPBIX €IMHBIX MOAXOAOB HE cyliecTByeT. Kaxknas KOHKpeTHas
3a/7la4a MpU CBOEM MCCIEAOBAHUM HMMEET MHOXKECTBO IOJXOJOB, a 3TO TpedyeT pa3dopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYal1H.

JUnst Ui ¢ OrpaHUYEeHHBIMM BO3MOYKHOCTSIMU 370POBbs IIPENYCMOTPEHA OpraHU3anus
KOHCYJIbTAllMM C NUCIIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTHI.

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

4.1 ®oHA OLEHOYHBIX CPEICTB IS MPOBeeHHS TeKYIero KOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUH CTYJCHTOB MPEACTaBIISIET COOOM:

— BBINIOJIHEHUE JIOMAIIIHUX 33/1aHUH;

— BBIIIOJIHEHUE CAMOCTOATEIbHON padOThI;

— MPOBE/IEHUE KOHTPOJIbHBIX paboT.

O06pazern 3a1aHul 715 TEKYILLETO KOHTPOJIS YCIIEBAEMOCTH.
5-ii cemecTp

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

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

5. Kak cuefyer MpoOJOKUTH abCONOTHO HWHTETPUPYEMYIO Ha OTPE3Ke [O, g] GyHKIHIO, HA

OTpPE30K [— T, n], 4T00BI ee psia Dypbe UMeN BUL ),pyeq COS(2n — 1)x ?
6.MOXeT I MHOXECTBO, IMEIOIIEE XOTs ObI OJJHY BHYTPEHHIOIO TOUKY, UMETh HYJIEBYIO Mepy?



7.Iloctpouts s smoboro « € (0,1) samkHyroe moaMHOXecTBO X orpeskal0,1] 6e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. Ilycts X — MHOKecTBO umcen u3 orpeska [0, 1], B AeCSTUYHOMN 3aIHCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haiitu m(X).

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

10. Beraucnuth nnterpain Jlebera f 01 f(x)dx, tne

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

) f(x) =1 x3, nna Beex MppalMOHAIBHBIX X, MEHBLIHX, 4YeM g )
0,eciux € (0,1) N Q.
_ (x?,ecim x € [0,1]\0,
b) f(x)—{ 1,ecau x € Q.

. 1
sinmx, ecnu x € [O, E] \D,

c) f(x) = {cos TIX, eCU X € (%, 1) \D,

k x?%, ecnux €D,
rae D — KkaHTOPOBO MHOXECTBO.
12. Ipusectu nmpumep Gyukmuu x(t), takoi, uro x € L1[0, 1]\L,[0, 1].
13. Kakue u3 mpuBOIMMBIX HIKE (DYHKIUN OMPEEIISIOT pacCTOsTHIE Ha MHOXKeCTBE R:

Dpl,y) =4lx—yl; 2p(x,y) = |sin(x =), 3) plx—y) = (x—y)?

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

7) p(x,y) = In(1 + |x — y|); 8) p(x,y) =e*¥—1; 9 p(x,y) = |x3—y3|;
10) p(x,y) = 7y p(x,y) = cos?(x = y)?

14) Kakue U3 NpUBOJUMBIX HHXKE (QYHKIIHIA ONMPEACISIOT pPAaCCTOSIHUE Ha MHOXKecTBe R™:

1) ply) = maxiceenlxe = vil; 2) p(x,y) = 2g=alxe — yicl;

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

5) p(x,y) = Xi=1 klxi = yiel; 6) p(x,y) = Xioqlxe — yillnk?
15) Kakue u3 MpPUBOIMMBIX HIKe (DYHKIMI OMpENeNsifoT pacCTOosSHHWE B Kiacce (YHKIIHH,
HenpepbIBHBIX Ha otpeske [0, 1]:

1) p(x,y) = maxozest 1X(0) = YOI 2) pxy) = sup? j1x(@) - y(@ldr, te (0,1];

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

16) Kakue w3 mpHBOAMMBIX HMKE (YHKIHUI ONpENENSIOT PACCTOSIHUE B Kiacce (QYHKIIHH,
HenpepsIBHO auddepeHnupyeMsix Ha oTpeske [0, 1]:

1) p(x,y) = maxee[oq|x'(t) —y' (O);

2) p(x,y) = [x(0) — y(0)| + max,eo,q1[x' () — y'(O)I;

3) p(x,y) = maxe(o11]x(t) — y(t)| + maxeepo,1x'(t) — y (OI;
4) p(x,y) = max, fo 1] lx(t) —y (O] + maxte[z;l]lx'(t) -y (OI?

2
17) Haiitu paccrostue mMexay Gyakuusmu x(t) = sin 2t ucos 2t B npocrparctse 1) C[0, 7];
2) Cl [0, 77:]1 3)L1 [0, T[], 4) LZ [O, T[]-
18) Haiitu paccrosnue Mexay Gynkiuavu  x(t) = t3 +t ny(t)= 2t3 + t> B npocrpaHcTe
1) C[-1,1]; 2) €'[-1,1]; 3)L,[—1,1]4) L,[—1,1].
19) Uccnenosars Ha CXOAUMOCTH MTOCIIEA0BATEIBHOCTE {X) } B mpoctpanctee 1)IT; 2)1%; 3) ITk:



r) x; = (cosk,2,2,..,2); n) xx = (kz, 11 ...,1).

2’3" n
20) HccnenoBath Ha CXOAUMOCTh IOCIEI0OBATEIbHOCTD {X } B IpocTpanctse 1)l;; 2)1,. 5 3)ls

)i 9% = (0,00, L) = (11,10,
D= (13,500, ) Hxe=(22.,200,..); &) x¢ = (0,..,0,3,0,...);

_(rr _t 1 . — (o—k )
) X = (5o o, ) 9 = (€75,0,0,..,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) mocinenoBaTeabHOCTh
. ot Kkt . -
a) x,(t) = tk; 6) x(t) =sint—sing B %) =g== 1 x() =€k
) x, (1) = th =tk o) x, (t) = tF — 2%, x) x,(¢) = tekt.
22) B xaxux npoctpanctsax L, [0, 1] u x kakomy mpeziery CX0oaaTCs HOCTE0BATENEHOCTH:

a) % = (0,..0,

Ll M- T (TSN
e o
(=}

=)

~ vk, te 0,%]_ B ln(k),te[o,%]_
a)xk(t) - , ‘e (%,1]1 6) xk(t) - ' e (kl,’]_] )
3 1
B>xk(t>={ek’te[°'%]; B (0) = f'te[?'d-
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 M OTKPHITBIM ~ MHOXECTBO  (pyHKIMi wu3 mpocrtpanctBa C[0, 1],
YIIOBJICTBOPSIOIINAX YCIOBHIO:

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

6) [, lx(t)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 KOMITAKTHBIMH, TpeakoMmmakTHeiMH B C[0, 1] cienyromue cemeiicTa
[10%:19012178

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

1

2) M = {x(®)1x(0)] < Ko, [, Ce(£)?dt < Ky},
3 M={x®|x@®] <t tel01]}
4) x,(t)=t% ecm a)0<a;<a<a, <o 0)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) Lz(_l, 1) ; 6)L2(0) 1)
28. B mpoctpaHcTBe l, HATH MHOXECTBO BEKTOPOB, OPTOTOHATIBHBIX 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 mpoctpancTBe L, [—1, ] HaiiTn nmpoekinu GyHKInit



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

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

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

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

6 cemecTp

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

2) Alx(H)] = 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,) - C[0,x);

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

6) Alx(®)] =5 A:C[0,1]~c[0,1];

7) Alx(©] = x(t = 1), A: €[0,00) > C[0,e0);

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

X3

13)Ax = (1, 2,2,.), A Lyl
14) (Ax)(t) = T2 1—smkt A: 1, - C[0,1];
15)Ax=(x(1),x(;), (), 4 clo1] -1

16)Ax=(x1,xz—2,2%,...>, A Iy >l

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

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONEPATOPOB B 33JaHHBIX MPOCTPAHCTBAX

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

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

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

N 1y =1y

3. Kakwue 3 nmpuBeIeHHBIX HIDKE ONEPATOPOB SBISIFOTCS JTHHEHHBIMU?

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

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

Alx(D)] =

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



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

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

8) (Ax)(t) = 4x?t+ 3x,t%, A : R%? > C(—o00,);
9) (Ax)(t) = xysint — 3x,t, A : R? » C(—o0, 0);

4, HpOBepI/ITL JIMHEHHOCTh H OI'paHU4YC€HHOCTD (byHKHI/IOHaHOB A HaWTH WUX HOPMBI
B ll ,lz, loo

1) 00 =T 2) fO) = TEa(-Dhue 3) 9=, 22

5. Haiitu HOpMmy JjmHeitHoro ¢ynkumonama a) B C[0,1], 6) B L,[0,1],B) BL,[0,1],
1
3a1aHHOTO BBEIPAKEHHEM fo h(t)x(t)dt, ecniu pynxuus h(t) paBHa:

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

2) In (¢ +) 1) £3 — t;

3) 2t—1; 12)t2—4t+§;
h -1 13) cosmt ;

5) sin (TL’ (t — %)), 14) 2-sint

&) e —3 15) vVt +4 ;

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

9 ¢y 18) chat.

6. HaiiTu HOpMBI ClleAyIOIINX ONEepaTOPOB.
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) A[x(0)] =(t? + 2)x(0), A € L(C[0,1]);

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

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

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

15) Ax = ( 2, -2, ) A€ L(y;

Xy 2X3 3x4 .
16)Ax—(2, = 2 ) A€ LU
17) Ax = (x1,x3,%; + x5), A € L(l, R3).

1
;, &=

I_ll_ll_ll_ll_ll—ll—ll—ll—ll—ll—ll—l

7. Haiitu onepatop, conpspkeHHbIH onepatopy A € L(1,):



10.

11.

12.

13.

14.

1) Ax = (x4, ...,%,,0,0,...)

2) Ax = (/11x1,/12x2, ...,Anxn, ), {An} € 1001
3) Ax = (0,xq,x5,...);

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

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

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

1) 1, 8) te™*

2) t 9) te* -

3) s; 10) E;

4) t-s; 11) sin(t — 2s);

5) t+sin 2s; 12) e*Scos(t3 —/s);

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

7) 2t—3s;

Vcenenosats obparumocts onepatopa A € L(1,), 3a1aHHOro GeckoHedHoit MaTpuei
(a,), ecu:

) an=1+CD%  2) ay=- 3) s<lanl <4.

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

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.
Hccnenosats obpatumocts oneparopa A € L(C[0,1]):
1) Alx(®)]=[; x(s)ds;
2) A[x(t)]Zfoltsx(s)ds;
3) Alx(®)]=x(t)-f; x(s)ds;
1
4) AL(DI=xX(0) — f; x(s)ds;
5) Alx(t)]=x(t) — [, sx(s)ds.
Ecnu onepatop A obpatum, ToO HAUTH €ro OOPaTHBIN.
Kaxkue u3 onepatopos A € L(l,) BIOJHE HEMPEPHIBHEI:

1) Ax = (0,x4,%5,...), 2) Ax = (x3,%3,,...), 3) Ax = (xf,%, ),

Kakue u3 oneparopoB A € L(C[0, 1]) BrosiHe HEeNPepbIBHbIL:

1) Alx®]=f; x(s)ds;

2) Alx(®)] = (t + 2)x(8);

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

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

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

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

3) Ax = (—xq, X9, e, (=D "%y, ...) s 4) Ax = (X1, X2, ., X0, 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 NepevyeHb BONMPOCOB /ISl OATOTOBKHU K YK3aMeHY.

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.Heo6xonumMocTh 0000111eHNS TOHATHS 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 orpaHu4eHHON U3MepUMOi (YHKIINH, TOHsATHE. 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 PYHKIIMH.

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-mIpoCcTpaHCTBO.

24 Teopema o pa3sMepHOCTH (PaKTOP-IIPOCTPAHCTBA.

25.Jluneiinple HOpMUPOBaHHbIE MpocTpaHcTBa. Onpenenenue. [Ipumepsr.

26.I1penen nocnenosarensuoctu B JIHIIL.

27.CBoiicTBa MpeaEIoB. 3a1auH.

28.0O1KpbITHIE 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.®ynaaMeHTanbHOCTh B IMHEWHOM HOPMUPOBAaHHOM IpocTpaHcTse. [lonsTus. CoiicTBa
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 POCTPAHCTBAX, OTPAHUYEHHOCTD 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 JIOKaTbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Aprena.

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

[TpuMepHBIii epedeHb BONPOCOB JUIsl TOJATOTOBKH K 3K3aMeHy 1o OYHKIMOHAIBHOMY aHAIHU3Y,
6 cemecTp

1.Onpenenenue runbOepToBa npocTpancTa. [IpumMepsr.

2. OpTOroHaIBLHOCTH B TMIILOEPTOBOM IMpocTpaHcTBe. Teopema 00 0JHO3HAYHOM MPEICTABICHUN BEKTOPA B
BHJIE CYMMBI €0 NPOEKINI Ha OPTOrOHAJIbHBIE MOAPOCTPAHCTBA.

3. Jlemma 00 OPTOTI'OHAJIBHBIX MOATIPOCTPAHCTBAX.

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

5.Pane1 @ypre B H-npocTpancTBe. DKCTpEMaAIbHOE CBOMCTBO YaCTHUHBIX CYMM psifa Pypee.
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 IIPOCTPAHCTBE.

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 (pyHKIIMOHAIa B H-ipocTpaHcTBe.
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 ONlepaTopa, OJIUZKOT0 K OrPaHMYCHHO 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 CONPSKEHHOT'O ONEPATOPA.
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. Tpetbs Teopema @penroiabma.

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

37. Ilpumenenue TeopeM Ppearonbma K peIICHUIO UHTErPaIbHbBIX ypaBHEeHUN Ppenroibma.

38. IIpuHIMT CXKUMAIONTUX 0TOOpaKEHUH.

39. IIpunoxeHus NPUHIKIA C)KUMAIOIIUX OTOOPAKEHUH K PEIIeHUI0 CUCTEM JIMHEHHBIX YpaBHEHUI.
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 pa3fesiaM JUCLMILINHEI,
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 Yy4eOHOH AMCUUIUIMHBI, YMEHHE €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 TIJyOOKOe YCBOGHHE OCHOBHOM M JIONOJIHUTENIBHOW JIMTEpaTyphl,
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 NMPaKTHYECKUX/CEMUHAPCKUX/Ia00paTOPHBIX
3aHATUSAX, AKTHBHOE YYacTHE B TPYIIOBBIX OOCYKICHHSX, BBICOKHH YPOBEHBb KYJIbTYPHI
VICIIOJIHEHUS 3aJJaHN;

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

OneHka «xopouom:

— JIOCTaTOYHO IIOJIHBIE U CUCTEMAaTU3UPOBAaHHBIC 3HAHUS 110 JUCLIUILIMHE;

— 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 JHUTEepaTypbl, HEOOXOAUMOI
JJIs1 OCBOCHMS M CUUILTHHBI (MOXYJIfA).

5.1 OcHoBHasi IuTEpaTypa:

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

2. JTrocreprnk JI.A., Cobone B.W. Kparkuii Kypc (GyHKIIMOHATLHOTO aHAJM3a © Y4eOHOoe
niocobue. 2-e uz., crep. — CI16.: M3narenscrBo “Jlanp”, 2009. — 272 c. — (YueOHHKH IS BY30B.
CrenmarnbHas yateparypa). ISBN 978-5-8114-0976-1

3. Bnacosa E.A., Mapuesckuit M.K. DnemeHTsI pyHKIMOHAIBHOTO aHaN3a: Y ueOHoe
niocooue. — CII6.: Mzmarenmscto “Jlans”, 2015. — 400 c. — (YueOHnuku a1t By30B. CrierpaibHast
muteparypa). ISBN 978-5-8114-1958-6

4. TI'ypesuu A.IL, Kopues B.B., Xpomos A.I1. CoopHuk 3a1a4 o GyHKIIHOHATBHOMY
aHamzy. YueOHoe nocobue. 2-e u3f., uctp.. — CII6.: Mzparenscrso “Jlanp”, 2012. — 192 c. @ wi. —
(YueOnukm st By30B. CrienmasnbHas mareparypa). ISBN 978-5-8114-1274-7

HJ'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIUJAAMU U JIMDAMH C OTPaHUYCHHBIMU BO3MOXKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHHWA B JICKTPOHHOM BUIC B 3J1€KTpOHHO-6PI6JII/IOTC‘{HLIX CUCTEMaAX .



5.2 lonostHMTEILHASI JIATEPATypa:
1. Kommoropos A.H., ®omun C.B. DnemenTtsl Teopuu GyHKIMH U QyHKIIMOHATBHOTO
a”aimza. — 7-e m3a. — M.: DUSMATIIUT. 2009. — 572 c. — ISBN 978-5-9221-0266-7
2 Tpenorun B.A. @yHKIMOHATBHBIN aHATH3: Y4eOHUK. — 4-¢ u311., uctp. — M.
OU3SMATIIUT, 2007.—488 c. — ISBN 978-5-9221-0804-1
3. Jlemunosuu b.I1. COopHUK 3a/1a4 ¥ yIPaKHEHHUH 110 MATEMATUYECKOMY aHAITU3Y: Y4eOHOoe
nocodue. - Jlanp, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Tlepeuenr pecypcoB  HHPOPMANHOHHO-TEJEKOMMYHHKAIMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /15l OCBOCHHS TUCHUILIUHBI

1. Bukunenus, CBOOOTHAS SHIUMKIIOTIETUA. [DnexTpoHHbIN pecypc]. -
http://ru.wikipedia.org

2. Karanor undopmanmonHoii cucremsl «EquHOoe OKHO JocTyma K 00pa3oBaTEIbHBIM
pecypcam». [Dnektponnbiii pecypc]. — http://window.edu.ru/window/catalog

3. DKcnoHeHTa, 00pa3oBaTeNbHBI MaTeMaTU4YeCKUil cailT. [DIeKTpOHHBIH pecypc]. —
http://www.exponenta.ru

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

7. MeToan4ecKue yKasaHus JJ1si 00y4aIOIIKXCS 110 OCBOCHHIO THCIHILTMHbBI

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUN, HAa KOTOPBIX JaeTCs
OCHOBHOI TEOpeTHYECKHIl Marepuaj, JabOpaTOpHbBIX 3aHATUMN, MO3BOJSIIOIIMX CTYICHTaM B
MIOJTHOM Mepe 03HAKOMHUTBCS C pazfjenaMH (PyHKIIMOHAJIBHOTO aHajIu3a U OCBOMTHCS B PEILICHHH
IIPaKTUYECKHX 3a]1a4.

BaxuelmmM 3TarmoM Kypca SBISIETCS caMOCTOsTeNbHass paboTa 1O JAMCLUIUIMHE
«DyHKIIMOHAJIBHBIN aHATIU3).

Llenbto camocTosTenbHOM paboOThl  OakanaBpa sIBISETCS  yriayOJieHWe 3HaHUM,
MOJIyYEHHBIX B PE3yJIbTaTe ayAUTOPHBIX 3aHATHN. BripabaThIBatOTCS HABBIKM CaMOCTOSITENIbHOMN
paboThl. 3aKPEIUIAIOTCS ONBIT ¥ 3HAHUS, TOJIyY€HHBIE BO BPeMs JIaOOPATOPHBIX 3aHIATUH.

CamocrodrenbHass paboTa CTYAEHTOB B XOJ€ H3yYeHMs JUCLUIUIMHBI COCTOUT B
BBIMIOJTHEHUM  MHAMBUIYAJbHBIX  33JaHMi, 33JaBaeMbIX  IPENojAaBaTeieM,  BeAyLIUM
nabopaTOpHbIe 3aHATHS, MOATOTOBKM TEOPETHYECKOI'0 MaTepuana K J1JabopaTOpHBIM 3aHATHUSM,
Ha OCHOBE KOHCIIEKTOB JIEKIIMA W Y4eOHOH JUTepaTyphl, COIVIACHO KaJECHIApPHOMY IUIAaHY H
MOATOTOBKHA TEOPETHUYECKOI0 MaTepuajnga K TECTOBOMY OIPOCY, 3a4e€Ty M DK3aMEHY, COIVIACHO
BOIPOCaM K 3K3aMeHYy.

VYkazanus 1o opopMIEHUIO paboT:

- paboTa Ha J1abOpPaTOPHBIX 3AHATHSAX U KOHCIEKTHI JIEKUHUH MOTYT BBIMOJHITHCS Ha
OTJENIBHBIX JIUCTAX MO0 HEMOCPECTBEHHO B paboueil TeTpaiy;

- oopMIIeHIE UHIUBUYaIbHBIX 3aJaHUN KeJlaTeIbHO Ha OTAENbHBIX JIUCTaX.

IIpoBepka HMHIMBUAYaANbHBIX 33aJaHUHA IO TeMaM, pa300paHHBIM Ha J1a0OpPaTOPHBIX
3aHATHUAX, OCYLECTBIISIETCS Yepe3 HeJlet0 Ha TeKYIeM J1a0opaTOPHOM 3aHSATHH, TUOO B TEUEHUE
HEZIEH TI0CJIE 3TOT0 3aHATHS Ha KOHCYJIbTAlUH.

JUis pa3bsCHEHUS HEMOHSATHBIX BOIPOCOB JIEKTOPOM U AaCCUCTEHTOM €)KEHEJEIbHO
IIPOBOASTCS] KOHCYJIBTAlMHU, O BpEMEHH KOTOPBIX TPYIIIIbI U3BEIIAIOTCS 3apaHee.

B ocBoeHuu NMCHUIUIMHBI MHBAJTUAAMH U JIUIAMH C OFPaHUYEHHBIMU BO3MOXHOCTSMU
30POBBSl OOJBIIOE 3HAYEHHE MMEET WHIWBHUIyalbHas ydeOHas pabora (KOHCYJbTAIlMM) —
JOTIOTHUTEILHOE PAa3bsICHEHHE YyUeOHOr0 MaTepurara.


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

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM W OO0y4aoImUMCs HMHBAJIUAOM WM JIMIOM C OTPaHUYCHHBIMU
BO3MOYKHOCTSIMU 310POBBbSI.

8. Ilepeyenbp MHGOPMANMOHHBIX TEXHOJIOTHI, UCIOJIb3yeMbIX NPH OCYLIECTBJICHUU
00pa3oBaTe/ILHOIO MPOIEcca MO0 TUCHHUILIUHE.

8.1 IlepeueHb HPOPMALMOHHBIX TEXHOJIOTHIA.

NudopmannoHHbIe TEXHOJIOTHH — HE MPETYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHus .
IIporpammHoOe oOecrieueHue - He IPESyCMOTPEHO.

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

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

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

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

0. MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXxoaumasi

06pa3OBaTean0r0 npouecca mo 1MCuUIlJInHe

AJIsl  OCylecTBJIEHUSI

MarepuanbHO-TeXHUYECKOe 00ecredyeHNe JUCIUILTUHBI |
Ne Bun pa6or
OCHAIIICHHOCTh
1. JlexunoHHble 3aHsATUSA | JIeKIMOHHAs ayquTOpUs, OCHAIEHHAs MPe3eHTAIMOHHON
TEXHUKOHN (IIPOEKTOpP, FKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammHubIM obecnieuennem (I10): A305.
2. JlabopaTopHbIe Ayautopusi, ocHallleHHas y4eOHONH MeOenbio (CTOMBI, CTYIb),
3aHATHS COOTBETCTBYIONIEH KOJUYECTBY CTYJIEHTOB: 133.
3. I'pynmossie Aynutopus A305.
(MHIUBUyaTbHBIC)
KOHCYNbTAIHU
4. Texymuii  koHTpousb, | Aynutopus A305.
IIPOMEXKYTOUHAs
aTTecTaIus
5. CamocrosiTenbHas Kabuner mna caMocTosTenbHONM  paOOThI, OCHAIIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBHIKO MOJKIIOYEHHS K
cetu «MHTepHET», NPOrpaMMOM SKPAHHOTO YBEIMUYEHHS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(OpPMallMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcureta: 105.



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







