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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 ¢ a0CTPaKTHBIMU MAaTEMAaTHUYECKUMU MOHITUSIMH, a C
JIPYTOM CTOPOHBI JIJIsl BOCIIPUSTHS C OOIIETEOPETHUECKUX TO3UIIMNA UEH U METOJIOB CMEKHBIX
JTUCIUIUINH, TTOJIOTOBKY BBIMTYCKHUKA KaK M K HAYYHO-UCCIIEIOBATEIbCKOM AEATEeIbHOCTH, TaK U
K IIPOU3BOJICTBEHHO TEXHOJIOTHYECKON JAEITETbHOCTH B 00JIACTH PEIICHUS TPUKIIATHBIX 3a71a4.

1.2 3agauu AUCHUILIMHEL.

3anayeil u3ydeHus IUCUUIUIMHBI “DYyHKIIMOHAIBHBIM aHAINU3 SIBIISIETCS pa3BUTHE
CHOCOOHOCTEH CTy/JeHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYeCKHI anmnapar Mpy PeIIeHUHN 3a/1a4, BOZHUKAIOIINUX Ha MPAKTUKE U B HAY4YHO-
UCCJIE0BATEIbCKOMN NEATEIbHOCTH.

1.3 MecTO AUCHUILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM IPOrPaAMMBI.

Kypc «DyHKIMOHANBHBIM aHATH3)» OTHOCUTCS K JUCIUILTUHAM 110 BEIOOPY BapUaTUBHOM
yactu broka 1. JIns ocBoeHus Kypca CcTyJeHTaMi HeoOX0IMMO HAlTM4YKE Y CTY/ICHTOB 3HAHUH U
YMEHHM NMPUOOPETEHHBIX B pe3yabTaTe M3YUYEHUSI UMU 0a30BBIX KYpPCOB MaT€MaTHYE€CKOIO
aHayM3a, aaredpbl U aHaTUTHYECKON reoMeTpuu, nuddepeHanbHbIX ypaBHEHUH. 3HAHUS,
MOJIyYEHHBIE [TPU U3YYEHUU JAHHOTO Kypca , HaXOAAT IPUMEHEHUE NPU U3YUEHUU «Y paBHEHUI
MaTeMaTuueckoi pusnkuy», «AuddepeHunanbHbix ypaBHeHHI», «Teopun BeposTHOCTER»,
«UHCIeHHBIX METOJIOBY, PsAJla AUCUHUILINH crieuanu3aniui. MeTosl (pyHKIHOHAIBHOTO aHan3a
HAXOJAT CBOE MPUIIOKEHUE B PA3TUYHBIX chepax COBPEMEHHOW MPHUKIATHON MaTeMaTHKH,
HalpuMep NpU CO3/IaHUN COBPEMEHHBIX CUCTEM YIIPABJICHUS, a TAKXKE B HAYYHO-
HCCIIeIOBATENBCKOM paboTe.

1.4 IlepedyeHp IUIAaHHPYEMBIX Ppe3yJbTaTOB O0y4YeHHs] MO JMCHHILIHHE,
COOTHECEHHBIX C IVIAHUPYEeMbIMH Pe3yJIbTATAMH OCBOEHHS 00pa30BaTeJbLHOMH NPOrPaMMBblI.

N3yuenune nanHoM yd4eOHOM TUCHIUILTUHBI HAMPABIEHO HAa (OPMHUPOBAHUE Yy O0yUAIOIINXCS

KOMIIETEHITU I
No HNunpexc Conepxxanue B pe3ynbrare n3yueHus: yaeOHON AUCIUTIITMHBI
n r_I KOMITET | KOMITETCHIINH (MK e€ 00yyJaronmecs J0JKHBI
" | eHuum YacTH) 3HATh YMeTh BJIaJleTh
1. CnocoOHOCTBIO OcHOBHEBIC JIOKa3bIBaTh METOAaMH
[1K-2 IMOHUMATh, MMOHATHS, YTBEPKJICHUS, GyHKIIMOHATBH
COBEpPUIECHCTBOBATh U | TEOPEMBI crerupuIHbIE oro aHaIm3a
MIPUMEHSATH METO/IbI, IS IS
COBPEMEHHBIH ITOPUTMBI U | (YHKIIMOHATHHOT | UCCIIETOBAHUS
MaTeMaTHYCCKUU CpeacTBa 0 aHau3a, | pa3JIM4YHbIX
anmnapar (GyHKIIMOHAT | MPUMEHSTh MPUKIATHBIX
BHOTO METOJIBI 3ajad.
aHajgu3a (GYHKITMOHATTLHOT
0 asajmm3a Id




e WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
LI KOMIIET | KOMIIETCHIIMH (Uiu e€ 00yJaromuecs: JOIKHbI
SHIUHN 4acTH) 3HATH yMeTh BJIA/IETh
peeHus
MaTeMaTHYeCKHUX
3aja4

2. CTpyKTYpAa M cojiepKaHue AU CHUILINHBI.

2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUILJIMHBI 10 BUAAM PadoT.

OOmast Tpyao€MKOCTh JAHUCHUIUIMHBI cocTaBisier & 3aud.eq. (288 wacoB), wux
pacipeneneHye Mo BujaaM padoT NpeICTaBIeHO B TaOJIUIIE

TpynoeMKoCTh, 4acoB
Bun pabotsl

5 cemectp 6 cemectp Bcero
KonrakTHasi paGora (Bcero), B TOM 4mcJie: 74,3 68,3 142.,6
AynurTopHas padora: 70 64 134
B Tom umncJre:
Jlexumn (J1) 34 32 66
JlaGopaTtopHsie padoTs (JIP) 36 32 68
HNnas koHTakTHast padora
KonTpomupyemas camocrositenbHas pabota (KCP) 4 4 8
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3 0,6
Camonoaroroska (CPC) 25 31 56
IMoaroroBka u crava 3xk3amMeHa (KOHTPOJIb) 447 447 89,4
OO0masi Tpy10eMKOCTh 144 144 288
Bux uTOroBOro KOHTPOJIs IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa AUCHUILIMHBI:

Pacnpenenenne BuoB yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3zesiaM AUCIUILINHBL.

Paznensl qucuumniauHbl, n3ydaemeie B 5 (Tabm.2) u 6 (Tabn. 3) cemectpax



Tabnuna 2. Pa3znensl IMCIUTUIMHEI, U3y9aeMbIE B 5 ceMecTpe.

KomnuectBo yacos

AynautopHast
pabota
Ne HaumeHnoBanue pasaciion Bcero CPC 33
Bcero| JI P
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 pasznenam JUCITUTIIMHBI 139,7| 74 34 36 25 447
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.
KonugectBo yacos
AynautopHast
pabota
No HaumeHnoBanue pa3aenos Beero CPC 33
Bceero| JI P
1 2 3 4 5 6 7 8
1 |EBKJINIOBBI MPOCTPAHCTBA 29 12 6 6 8 9
2 |Jluneiinbie GyHKIIMOHAIIBI 29 10 6 4 9 10
3 |JluHeliHbIe OnEpaTOPHI 38 22 10 12 12 14
4 [TpunoxeHus TMHEWHBIX ONEPaTOPOB 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 camocrositensHoi pabotsl (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

OK3aMcCHa.

2.3 Copaep:xanue pa3/iesioB JUCHUILINHBI:
2.3.1 3aHsATHS JEKIMOHHOI0 THIIA.

Paznenbr qucnuimHbL, n3ydaemele B 5 (Tabn.4) u 6 (Tabm. 5) cemecTpax




Tabmuma 4. Pasaens! AUCHUILIMHEL, U3ydaeMble B 5 cemectpe.

HOPMHUPOBaHHbIE NpocTpaHCcTBa. ONpenencHue.
IIpumepsl. IIpenen nocnenosarensuocty B JIHIL
CaoiictBa npenenos. 3agayn. OTKPBITbIE U 3aMKHYTHIE
npoctpanctBa B L. [IpenensHast Touka. Teopema.
DKBUBaJIEHTHbIE HOPMBI. TeopeMa 00 IKBUBAJIEHTHBIX
HOpMax B KOHEUHOMEPHOM IIPOCTpaHCcTBE. PaccTosHue OT

HanmenoBanue Dopma Teky1iero
No Coneprxanue pasnena
paszznena KOHTPOJISL
1 2 3 4
1. |Tpuronomerpu |[lepuognveckre BenuduHbl. ['apMOHUYECKHI aHATIN3. Ompoc no
gyeckue psansl  |[loustue pana. Koadpduuuentst @ypre.uTerpan pe3yJjibTatam
Dypse Hupuxne.Jlemma Pumana. CneactBue u3 He€. [I[puHIun  |MHAMBUIYaTbHOT
noxkanu3uuu. [pusnaku unu u Jlunmmia cxoqumoctu 0 3a/1aHus
pana @ypwe B Touke. Paznoxenue B psag Oypbe a1
MIPOM3BOJILHOTO MPOMEXKyTKa. Pasnoxkenue B psin Oypbe
Herepuoandeckoi pynkiuu. Paznoxkenue B psan Oypbe
TOJIBKO TI0 CHUHYCaM U TOJBKO IO KOCHHYCaM.
PaBHOMepHas cxoqumocTs psiga Oypre.
1 2 3 4
2. |WuTerpan Heo6xomumMocTs 0000111eHNS TOHATHS HHTETpaIa Ompoc o
Jlebera Pumana..Mnoxecrtsa To4ek. [lonsrue mepel. CBOMCTBAa  |pe3ynbraram
Mepbl. MHOKECTBO Mepbl HOMb. ONpeeeHNsl, IPUMEPBL. |y HBH/yalbHOT
Nzmepumebie pyakmmun. Teopema 00 SKBUBaTEHTHBIX 0 3a/1aHUs
orpeJesneHusIX uaMepumoit pynkuuu. Coiictsa
M3MEPHUMBIX (YHKIUH.
WnTterpan JleGera ot orpaHu4eHHON N3MEPUMON
¢byHKIMY, ToHATHE. Teopema 0 CylIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uHterpajgoMm Pumana
MNuterpan Jlebera no npon3BoJILHOMY U3MEPHUMOMY
MHOXkecTBY. CBoiicTBa nnTerpaia JleGera .Murerpan
JleOera oT HEOrpaHUYEHHON (YHKIIHH.
3. |lpoctpanctsa |[lonstue Ly[a, b]. Teopema o BIOKEeHHH NPOCTPAHCTB. 1. Ompoc o
Jlebera Jlunerinocts nmpocrpancts Ly [a, b]. HepaBenctso pe3ynbTaTtam
I'énbnepa. HepaBenctBo Munkosckoro. Hopma B NHJIUBUYaJIbHO
L,[a, b]. Ilpoctpanctso L, [a, b]. CBolicTBa (pynKumii 0 33JaHus
L,[a, b]. CxomumocTs B L, [a, b]. Teopems! o
G;I[IH,CT]BGHHO’([:[TI/I npez[ena,zE) élel]Ipepml;Hocm HOPMBI, 2. Kogoxiym
(byHIaMEHTAILHOCTH M CXOJAUMOCTH B L, [a, b].
Teopema o nmpubmmkennn GpyHkuuii u3 L, [a, b].
4. |Jluneiinble JIuneiinble npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HopmupoBaHH (M3omopdusm..JIuneiinas 3aBucumocts. basuc. pe3yabTaTam
bIE PasmepHocTs. @akTop-npocTpancTBo. Teopema o MHINBHIYaIbHOT
MIPOCTPAHCTBA. |pa3MepHOCTHU (haKTOp-pocTpaHcTBa. JIMHEWHbIE 0 3a/1aHUs




TOYKHM JI0 oAnpocTpaHcTBa. Jlemma Pucca o moutu
nepneHuKyisipe. PyHIaMeHTalIbHOCTD B INHEWHOM
HOpMHUPOBaHHOM IpocTpaHcTBe. [lousTusa. CBolicTBa

banaxossle npoctpancTia. [lonsatus. [Ipumepst. [Ipumep

HCIIOJIHOTO HOPpMHUPOBAHHOI'O ITPOCTPAHCTBA. PS[I[BI B

HOPMHMPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb, KPUTEPUU
Komn, aGcontoTHas cxoauMocTs. [IpHHINI BIOXKEHHBIX

wapoB. Teopema bapa.KoMmakTHble MHOKECTBA B
HOPMHPOBAHHBIX MIPOCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTh KOMIIAKTHOI'O MHOYKECTBA.

HpeHKOMHaKTHHC MHOKecTBa. CBsA3b C KOMIAKTHBIMHA

MHOKECTBaMH.

Kpurepuii Xaycnopda npeKkoMIakTHOCTH MHOYKECTBA B

HOPMHPOBAHHBIX ITPOCTPAHCTBAX. KommaktHOCTh 1
KOHCYHOMCPHOCTD. TeopeMa O KOHCYHOMCPHOCTH

JIOKQJIbHO-KOMITAKTHOT'O MpocTpaHcTBa. Teopema Apuena.

banaxoBble MPOCTPAHCTBA CO CYETHBIM Oa3UCOM.
[Tonstue. IIpumepst.

Omnpenenenue U NpuMepsbl cenapadesbHbIX
HOPMHUPOBAHHBIX TPOCTPAHCTB.

Tabmuna 5. Pa3nenbl TMCIUIUIMHEL, U3y9aeMbIe B 6 cemecTpe.

No HaumenoBanue Cornepranue pasjiena dopma TEeKyIEero
pazznena KOHTPOJIS

1 2 3 4
EBKJIMI0BEI Onpenenenue ruab0epTOBa MPOCTPAHCTBA. Omnpoc no
MPOCTPAHCTBA [Tpumepsl. OpTOrOHATBHOCTH B THIILOEPTOBOM pe3yabTaTam

npoctpancTBe. Teopema 06 01HO3HAYHOM MHIMBHIYaJIbHOTO
MIPEJICTaBICHUN BEKTOPA B BUJI€ CYMMBI €T0 3a7aHUS
IIPOEKIIMH HA OPTOrOHAJIbHBIE TIOITPOCTPAHCTBA.

Jlemma 06 OpTOroHaNbHBIX MOANPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B IMJIBOEPTOBBIX

npoctpancTBax. CyliecTBoBaHUE

OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-

npoctpaHcTie. Psanbl @ypee B H-npocTtpanctse.

OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa

@ypre. IlomHOTA M 3aMKHYTOCTH

OPTOHOPMHUPOBAaHHON cucTeMsbl B H-ipocTpaHcTBe.

Teopema Pucca-®Oumepa B H-npoctpaHcTse.

N3omopdusm H-npoctpaHcTs.

1 2 3 4
ITnHeliHbIe Jluneitasle pynkuuonans! B JIHIT . Onpenenenune.  |Omnpoc no
pynkunoHansl | TeopeMa 0 KOPa3MEPHOCTH SPa JIMHEHHOTO pe3yabpTaTam

¢yuknuonana. Teopema Xana-banaxa B IMHEHHOM  |MHJIUBUIYalbHOTO

MpoCTpaHCTBE. JINHEHbIE HEMTPEPHIBHBIE




¢ynkunonans! B JIHII. HenpepsiBHOCTS 1
OrpaHUYEHHOCTH JIMHeHHoro (yHkiuronana B JIHIL.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o monxore L*. Cnabas
cxoaumocts B JIHIIL. Teopema Pucca o
IIPEICTaBICHUH JTUHEWHOTIO HEIPEPBIBHOTO
¢ynkunonana B H-mpocrpancrse.

3aIaHus

ITnHelHbIE
DIIEPATOPHI

JInHelHbII onepaTop B IMHEWHOM IIPOCTPAHCTBE.
ITonsTue, npumepsl. JINHEWHBIN HENIPEPBIBHBIN
oneparop B JIHII. HenpepriBHOCTS 1
OrpaHU4eHHOCTh. HOpMa TMHEMHOro OrpaHuYeHHOTO
onepaTtopa. CBoiicTBa, mpuMepsl. PaBHOMepHas
CXOAMMOCTb JJMHEUHBIX onepaTopoB. TeopeMsl 0
PaBHOMEPHOU CXOJUMOCTHU B €IMHUYHOM KpyTe.
Cnencrsue. ITonnora npocrpanctea L(L, Lq).
CunbHast cxogumocts B L(L, Ly).Ilpumepsr.
[Ipunuun paBHomepHoii]l orpannyenHoctu. Teopema
banaxa-Illreiinraysza. O6patHblIil oneparop.
Onpenenenue. Teopema 0 TMHEHHOCTH orlepaTopa
A7, Jlocratounoe YCIIOBUE OIPaHUYECHHON
00paTHUMOCTH JINHEHHOTr0 oneparopa. Teopema o
cymectBosanuu oneparopa (I + A)~1. Teopema 06
OTpaHHYEHHON 0OPAaTUMOCTH OlepaTopa, OJIM3KOro K
orpaHuueHHO obpaTumMomMy. PerymsphHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA TMHEWHOT O
onepartopa. CnexrpanbHblil paauyc. [lonstue
COIPSKEHHOT 0 orneparopa. Teopema o ero
npenacrasieHny B H-npoctpanctee. Teopema o
JMHEHHOCTH U HETIPEPHIBHOCTHU COTPSIKEHHOTO
onepaTopa. CaMoCONps’KEHHbIE ONIEPATOPHI.
CaoiicTBa. Onpezenenue 1 NpocTenie cBONCTBa
KOMITAKTHBIX ONEpaTopoB. Teopema o CTpyKType
KOMITIaKTHOT'O OIIEPATOPA.

1. Onpoc no
pe3yabTatam
VHAUBULYAIBHOT
0 3aJIaHHs

2. KomokBuym

8

[ IprtoxeHus
MMHENHBIX
DIIEPATOPOB

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

Ompoc no
pe3ynbTaTtam
WHUBUIYAIBHOTO
3aJaHHS

2.3.2 CeMuHapcKue 3aHATHS

CeMuHapckue 3aHATUS HE IPETYCMOTPEHBI.




2.3.3 JlabopaTopHbIe 3aHSITHS.

Tabmuma 6. Pasaens! AUCHUILIINHEL, H3ydaeMble B 5 cemecTpe.

HaunmenoBanu
e ®opMa TeKyLero
Ne HaumenoBaHue 1a60paTopHbIX paboT P y
pazznena/mony KOHTPOJIS
1
1 2 3 4
1 | Tpuronomer | Tema 1. Tpuronomerpuueckoe psabl @ypbe Ha (-m,m) | 1. BeimomHenue
pudeckue IPAKTUYECKUX
psisr Dypoe Tema 2. Tpuronomerpuueckoe psiapl Pypoe Ha (-1,1) S AHHiL
Tema 3. Paznoxenus B psag @ypbe TOJIBKO IO CHHYCaM | ) Ompoc 1o
WJIM TOJIBKO 110 KOCHHYCaM pesyibTaTam
IIPAKTUYECKUX
Tema 4. OcobernocT K03 urreHToB psna Dypbe. p .
3alaHui
JuddepenunrpoBanue 1 HHTETPUPOBAHHUE PSIOB
Dypee
2 | Unrerpan Tema 1. Mepa JleOera. 1. Bemmonnenue
JleGera NPaKTUIECKUX
Tema 2. MHoxecTBa Mepsl () 3a1aHUiA
Tewma 3. U3mepumbie MHOKECTBA 2. Onpoc 110
e3yJIbTaTaM
Tema 4. I3smepumble GyHKIUU pesy
MIPAKTUYECKUX
Tema 5. Unterpan JleGera ot orpaHMueHHbIX QyHKIMIA | 3aAaHUN
Tema 6. Uuterpan JleGera oT HeorpaHMUEHHbBIX
byHKIMI
3 [TpoctpanctB | Tema 1 OcHOBHBIE CBOMCTBA MPOCTPAHCTB LP 1. BeimonHenue
a Jlebera IIPAKTUYECKHUX
Tema 2. CX0aQuMOCTh B IpOoCcTpaHCTBax Lp 3aaHmi
Tema 3. I110THOCTE MHOXECTB B IIpOCTpaHcTBax Lp 2. Ompoc 1o
pe3ynbpTaTam
MPaKTUYECKUX
3a7aHui
4 | JIuneiiHble Tema 1. MeTpuka B JINHEWHBIX IPOCTPAHCTBAX. 1. Beimonnenue
HOPMHUPOBaH PaKTUYECKUX




HBIE Tema 2. Hopma B TUHEHHBIX IPOCTPaHCTBAX. 3aJaHu
IIPOCTPAHCTB
a Tema 3. CXO0IUMOCTh B TUHEUHBIX HOPMUPOBAHHBIX 2. Ompoc mo
NPOCTPAHCTBAX. pesyJibTaTaM
MPAKTUYECKHUX
Tema 4 3aMKHYTOCTH, OTPAHUYECHHOCTD, OTKPBITOCTD , | 33naHMii
KOMITAKTHOCTh B HOPMHUPOBAHHBIX MPOCTPAHCTBAX
Tema 5. TIpeaxommakTHOCTE B C[a,B]
Tabnuna 6. Paznensl AUCIUIIINHEI, U3y4aeMble B 6 ceMecTpe.
®opma
HanmenoBanue P
Ne HaumenoBaHue 1a00paToOpHBIX paboT TEKYIETOo
paszena/Moays
KOHTPOJIA
1 2 3 4
5 | EBximoBs Tema 1. EBkauaoBsl mnpocTpanctBa , oOmme | 1.
[IPOCTPAHCTBA CBOMCTBA Beinonuenue
MIPaKTUYECKUX
Tema 2. IIpoekTupoBaHME€ Ha MOAIPOCTPAHCTBO .
3alaHui
€BKJIM0BA IIPOCTPAHCTBA
2. Onpoc no
Tema 3. Oproronanuzauus B T'WIBOEPTOBOM
pe3yJpTaTamMm
IIPOCTPAHCTBE.
IIPAKTUYECKHUX
3aJlaHUN
6 |JIuneitnbie Tema 1. Orpannyennsie ¢ynknuonansl. Hopma | 1.
n
yHKIHOHAIBI (QyHKIMOHANA B IPOCTPaHCTBax Ly, Ly, . Beimonnenue
5 . MIPAKTUYECKUX
Tema 2. Hopma  nuHeiiHoro ¢QyHkiMoHana B saIaHui
L,(a,b), Cla, b].
2. Onpoc no
pe3ysibTaTamMm
MPAKTUYECKUX
3aJlaHUN
1 2 3 4
7 |JluHeliHbIe Tema 1. JIuneitnble onepaTopsl 1.
onepaTopsl Beimonuenune
Tema 2. OrpanmueHHbie omnepatopbl. Hopma
MPaKTUYECKUX
oreparopa. .
3alaHui
Tema3. Hopma orpaHn4eHHOTO omniepaTopa
p P patop 2. Onpoc no
Temad.O06patHbIii oneparop. Crextp, | pe3yabTaTamMm
PE30JIbBEHTA OIlepaTopa IPAKTUYECKHUX
3aJJaHuN
Tema 5. ComnpsizkeHHbIE OIEepaTophbl




Tema 6. BrioyiHe HEpepBIBHBIE ONIEPATOPHI

8 |IIpunoxenus
TEOpUH
OIIepaToOpOB

Tema 1. Pemenne wuHTErpadbHbIX ypaBHEHHH | 1.

@penronbma ¢ BBIPOKICHHBIM SPOM. Brimonnenue
.. | MpaKTU4YEeCKUX
Tema 2. HccnenoBaHue MHTErpaIbHBIX YPABHEHUM saaHuii
@pearonbma € HCMONIb30BAaHUEM AIbTEPHATHUBBI
®dpenrosbma 2. Onpoc 1o
. pe3ysibTaTam
Tema 3. PellieHre MHTErpajibHBIX YpaBHEHUU MpHU
MPAKTHYECKHUX
IIOMOLIY PE30JIbBEHTHI .
3a/laHui

Tema 4. MeToa C:)KUMAROIIMX OTOOpaKeHU I

Tewma 5. IIpousBogusie @pente u ['aTo

3amuTa 1abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),

koiuokBuyM (K), recrupoBanue (T) — He mpenycCMOTpEHBI.

2.3.4 TlpumMepHasi TEMATHKA KYPCOBbIX padoT (IP0OeKTOB)

Kypcosesie pabotst (KP) — He mpemycMoTpeHbl

2.4 IlepedyeHb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbHOI PadoThI
00y4YaKOIIUXCS 10 JUCHHUILIMHE (MOTYJII0)

[enbto caMocTOsATENBHON pabOThI CTY/ACHTA SIBJIAETCS YIIyOJeHNe 3HAHUM, MTOJTyYE€HHBIX
B pe3yibpTaTe ayAMTOPHBIX 3aHATUH. BplpaOaThiBaloTCS HaBBIKM CaMOCTOSATENBHOM pPabOTHI
3aKperIsoTCs ONbIT U 3HAHMSI ITOJIyYE€HHBIE BO BpeMs JIAOOPaTOPHBIX 3aHATHI.

[TepedyeHnb yueOHO-METOIUIECKOTO 00€CTICUeHUS TUCIUTIITUHEI 110

No Hanvenosanue BBITTOJTHEHUIO CAMOCTOSITEIBHOM PabOThI
paznena
1 3
1./Tpuronomerpudeckue 1. rocrepuuk, JI.A. Kpatkuii Kypc (yHKIMOHAILHOTO aHAIN3a

psanel Oypse

[DnexTponnsIii pecype] : yaednoe nmocodue / JI.A. Jlrocrepauk, B.U.
CoboneB. — DnekTpoH. nan. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexum nocryma: https://e.lanbook.com/book/245.

2. Bracosa, E.A. DieMeHThI QYHKIIMOHAILHOTO aHATN3a



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

[DnexTponHEbIi pecypc] : yaedbHoe mocodue / E.A. Bnacosa, N.K.
MapueBckuii. — DnektpoH. naH. — Cankrt-IletepOypr : Jlans,
2015. — 400 c. — Pexum gocrymna:
https://e.lanbook.com/book/67481.

3. ®wmmonenkosa, H.B. CoopHuk 3a1a4 1o
(YHKIMOHATLHOMY aHAM3Y [ DJIEeKTPOHHBIN pecypc] :
yuebHoe nocobue / H.B. @unumoneHkoBa. — DIIEKTPOH.
naH. — Cankr-IletepOypr : Jlans, 2015. — 240 ¢. —
Pexxum goctyma: https://e.lanbook.com/book/65041.

Wuterpan Jlebera

1. rocrepuuk, JI.A. Kpatkuii Kypc ()yHKIMOHAILHOTO aHAIN3A
[DnexTponnsIii pecype] : yaednoe nocodue / JI.A. Jlrocrepauk, B.1.
CobomneB. — DnexrpoH. naH. — Cankr-IlerepOypr : Jlans, 2009. — 272 c.
— Pexum goctyma: https://e.lanbook.com/book/245.

2. Bnacosa, E.A. DneMeHThl (QyHKIIMOHALHOTO aHATN3a
[DnexTpoHHEIH pecypc] : yueoHOoe ocooue / E.A. Brnacora, N.K.
MapueBckuii. — DnekTpoH. nan. — Caunkr-IletepOypr : Jlanb,
2015. — 400 c. — Pexum gocryma:
https://e.lanbook.com/book/67481.

3.Ounmmonenkosa, H.B. Coopruk 3a1a4 110
(YHKIIMOHATTLHOMY aHAIN3Y [ DJIEKTPOHHBIN pecypc] : yueOHoe
nocobue / H.B. ®unnmonenkoBa. — DnekTpoH. gaH. — CaHKT-

[TerepOypr : Jlans, 2015. — 240 c. — Pexum noctyna:
https://e.lanbook.com/book/65041

3./IIpoctpancTBa
Jlebera

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

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

3.OunmmmonenkoBa, H.B. CoopHuK 33124 110 QYHKIMOHATEHOMY
aHanmu3y [DneKkTpoHHBIN pecypc] : yueOHoe nocobue / H.B.
dunuMoHeHKoBa. — DneKTpoH. faH. — Cankt-IleTepOypr :

Jlans, 2015. — 240 ¢. — Pexum nocryna:
https://e.lanbook.com/book/65041

4.|Jluuendbie
HOPMHUPOBAHHbBIE
MPOCTPAHCTBA

1. rocrepuuk, JI.A. Kpatkuii Kypc (yHKIMOHAILHOTO aHAIN3a
[DnexTponnsIii pecype] : yuednoe nocodue / JI.A. Jlrocrepauk, B.U.
CoboneB. — DnekTpoH. nan. — Cankt-IlerepOypr : Jlans, 2009. — 272 c.
— Pexum nocryma: https://e.lanbook.com/book/245.

2. Bracosa, E.A. DieMeHThI QYHKIIMOHAILHOTO aHATN3a
[DnexTpoHHBI pecypc] : yuebHoe ocodue / E.A. Brnacosa, UK.
MapueBckuii. — DnekTpoH. naH. — Cankr-IletepOypr : Jlanb,

2015. — 400 c. — Pexum gocryma:



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

3. ®unnmonenkosa, H.B. CoopHuk 3a1a4 o (HyHKIIMOHATIEHOMY
aHam3y [ DNeKTpOHHBIN pecypce] : yaebHnoe mocobue / H.B.
OunuMoHeHKoBa. — DnekTpoH. naH. — Cankt-IlerepOypr : Jlans,
2015. — 240 c. — Pexxum nocryma: https://e.lanbook.com/book/65041

.|EBKIIN1OBEI
MPOCTpaHCTBA

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

2. Bnacosa, E.A. DneMeHThI QYHKIIMOHAILHOTO aHATN3a
[DnexTpoHHbIi pecypc] : yaeOHoe nocodue / E.A. Bnacosa, N.K.
MapueBckuii. — DnektpoH. nan. — Cankrt-IletepOypr : Jlans,
2015. — 400 c. — Pexxum poctyma:
https://e.lanbook.com/book/67481.

3.OunumonenkoBa, H.B. CoopHuk 3amau no hyHKIIMOHATTEHOMY
aHanu3y [DneKTpoHHBIM pecypc] : ydeOHoe mocobue / H.B.
OuIMMOHEHKOBa. — DneKTpoH. naH. — Cankr-IlerepOypr : Jlanb,
2015. — 240 c. — Pexxum pocryma: https://e.lanbook.com/book/65041

Juneinble
hyHKIIMOHATBI

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

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

3.OunmumonenkoBa, H.B. CoopHuk 3amad no GyHKIHMOHATIEHOMY
aHanu3y [DJeKTpoHHBIM pecypc] : yudeOHoe mocobue / H.B.
OuMMoHeHKOBa. — DeKTpoH. naH. — Cankr-IlerepOypr : Jlanb,
2015. — 240 c. — Pexxum goctyma: https://e.lanbook.com/book/65041

.JInHelHbIE OonepaTopsl

1. lrocrepuuk, JI.A. Kpatkuii Kypc (yHKIMOHAILHOTO aHAIN3a
[DnexTponnsIit pecypc] : yaedHnoe nocodue / JI.A. Jlrocrepuuk, B.U.
CoboneB. — DnekTpoH. nan. — Cankt-IletepOypr : Jlans, 2009. — 272 c.
— Pexum nocryma: https://e.lanbook.com/book/245.

2. Bracosa, E.A. DiieMeHTBI QYHKITMOHAILHOTO aHATN3a
[DnexTpoHHBIH pecypc] : yuebHoe mocobue / E.A. Brnacosa, UK.
MapueBckuii. — DnektpoH. naH. — Caunkr-IletepOypr : Jlanb,
2015. — 400 c. — Pexum gocryma:
https://e.lanbook.com/book/67481.

3.DOUIMMOHEHKOBA, H.B. COopHuk 3a/1a4 o
(GYHKIMOHATBHOMY aHalIM3y [DJEKTPOHHBIM pecypc] : ydeOHOe
nocodue / H.B. ®unumonenkoBa. — DneKTpoH. aaH. — CaHKT-

[lerepbypr : Jlawp, 2015. — 240 c. — Pexum poctyna:



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

8.[Ipunoxenus reopuun 1. Jlrocrepuuk, JI.A. Kpatkuii Kype QpyHKIMOHATBEHOTO aHAIIM3a
DIIEPATOPOB [DnexTponHnsrit pecype] : yuebnoe nocodue / JI.A. Jlrocrepuuk, B.U.
CoboneB. — DnektpoH. naH. — Cankt-IletepOypr : Jlanb, 2009. — 272 c.
— Pexxum moctyma: https://e.lanbook.com/book/245.

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

3. OUIMMOHEHKOBA, H.B. CoopHUK 3amay o
(YHKIIMOHATILHOMY aHaIu3y [DIJIEeKTpOHHBIN pecypc| : ydeOHoe
nocobue / H.B. ®unumonenkoBa. — IieKTpoH. naH. — CaHKT-

[TerepOypr : Jlamb, 2015. — 240 c. — Pexum npocryna:
https://e.lanbook.com/book/65041

Y4eOHO-MEeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 0OyYaroImIUXCs U3
YHUCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOXHOCTSIMU 310poBbs (OB3) mpenocrasisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS M BOCIIPUATHS UH(DOpMALIUU:

JUig U1 ¢ HapyIIEHUSIMU 3PEHUS:

—B TIe4aTHOU popMe yBeITMUYEHHBIM MIPUPTOM,

— B (popMe JIEKTPOHHOTO IOKYMEHTA,

JInst i1l ¢ HapyIeHUsIMH CllyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMA OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

JlaHHBIN TepeueHb MOXET ObITh KOHKPETH3MPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTA
o0ydJaronuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C Touku 3peHus TMPHUMEHSIEMBIX METOJOB HCIOJB3YIOTCS KaK TpPaauIlMOHHBIE
I/IH(1)OpMaHI/IOHHO-06135[CHI/ITGJ'H)HI)Ie JICKIIMHU, TaK H I/IHTepaKTI/IBHaH Imogada MaTepI/Ia.na C
MyJIbTUMEANIMHON cucTeMoil. KoMmbloTepHbIE TEXHOJIOTHU B JAHHOM CiIydae OOeCHeuHBarOT
BO3MOXXHOCTh Pa3HOIUTAHOBOTO OTOOPaKEHHUS aJTOPUTMOB W JICMOHCTPAIMOHHOTO MaTepHuaa.
Takoe coyeTaHwe MO3BOJSET ONTUMAILHO HCIIOJNB30BATh OTBEIECHHOE BpPEMs M PaCKpHIBAThH
J'IOFI/IKy 158 conepmaHI/Ie JUCHUIIIINHBI.

Jlexumn mpencTaBISAIOT cO0OM cuUcTeMaThuecKkue o0030pbl TeM (YHKIMOHATHLHOTO
aHaym3a. JlabopaTopHoe 3aHATHE TO3BOJSET HAYYUTh CTYACHTA MPUMEHSATH TEOPETUUYCCKUE
3HAHUS TIPU PEIICHUH U HCCIEI0BaHNN KOHKPETHBIX 3a1a4. JIabopaTopHbIe 3aHITHS MPOBOISTCS
B TPaJUIMOHHBIX ayauTopusx. [logxosn pazdopa KOHKPETHBIX CUTYallUi IMIUPOKO UCIOIb3YeTCs
KaKk TperojaBaTeleM, TaK U CTyISHTaMH TpU MPOBEASCHUM aHallu3a pe3ylbTaToB
CaMOCTOSITEIbHOW paboThl. DTO OOYCIOBIECHO TEM, YTO B IMPOIECCE HMCCIENOBAHUS YacTO


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

BCTPCHANOTCA 3aJ4ady, HJId KOTOPBIX CAWHBIX MOAXOAOB HC CYHICCTBYCT. Kamnaﬁ KOHKpCTHAaA
3aJjaya MpPU CBOEM MCCIEAOBAaHWM HMEET MHOXKECTBO MOJXOJO0B, a 3TO TpedyeT pazbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaI1H.

Jlnst i ¢ orpaHUYeHHBIMH BO3MOYKHOCTSIMU 370POBbs IIPEAYCMOTPEHA OpraHu3anus
KOHCYJIbTAllMM C UCIIOJIb30BAHUEM JIEKTPOHHOM MOYTHI.

4. OueHo4YHbIE CPeCTBA AJIA TEKYLIEro KOHTPOJISl YCIIEeBAeMOCTH M MPOMEKYTOYHOM
aTTecTALMH.

4.1 ®oHA OLIEHOYHBIX CPEe/ICTB VIS MPOBeeHHs TeKYIero KOHTPOJIS.

Texymumii KOHTPOJIb 3HAHUH CTYJCHTOB MPEICTABISIET COOON:

— BBINOJHEHUE JOMAIIHHUX 33JIaHUH;

— BBIIIOJIHEHUE CAMOCTOSATEIbHON paboThl;

— MIPOBEJIEHUE KOHTPOJIbHBIX PaloT.

OO0pazer 3a1aHuil UTS TEKYIIEro KOHTPOJIS yCIEBAEMOCTH.
5-# cemecTp

1.Paznoxuts B panx Oypbe dynkumio f(x) = x, onpenenentyto Ha otpeske [- 1, 7).
2.Paznoxuth B psig @ypee Gpynkimio f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Paznokuth B pssu DPypee a) 1o cuHycam, 0) mo kocuHycam ¢yHkmuio f(x) = m — 2x,
onpeeneHnyro Ha orpeske [0, 1t].

4. Pasnoxuth B pag Dypee a) mo cuHycam , 0) mo kocunycam ¢ynkuuiof(x) = x2,
ompezeneHnyro Ha orpeske [0,1].

5. Kak crnegyer mpoAoKUTh aOCOTIOTHO HMHTEIPUPYEMYIO Ha OTpe3Ke [0, g] byHKIHMIO, Ha

OTPE30K [— T, n], 4r00bI ee psia Pypbe umer BUaI ) gy cos(2n — 1)x ?

6.Mo3eT JI1 MHOKECTBO, UMEIOIIee XOTs Obl OJJHY BHYTPEHHIOIO TOUKY, HMETh HYJIEBYIO Mepy?
7.Iloctpouts s moboro « € (0,1) 3amkHyroe mnoaMHoxkecTBo X otpeskal0,1] 6e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. Ilycts X — MHOKeCTBO umcen u3 orpeska [0, 1], B JeCATHUHOMN 3alMCH KOTOPBIX OTCYTCTBYET
nudpa 8. Haittu m(X).

9. Mensmorcs au Qynkumn f(x) u f3(x) wu3MepuUMBIMH OJHOBpeMEHHO? A  (QyHKIMH
f)u f2(x)?

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

1
x? , I/ BceX MppaljMOHabHBIX X, 60JIbIINX, YeM o

— 1
a) f(x) =19 x3, gast Beex MPPALMOHA/IbHBIX X, MEHBIINX, YeM

0,ecrux € (0,1) N Q.
x2,ecin x € [0,1]\0,
1,eciux € Q.

b) £ ={

. 1
sinmx, eciu x € [O, E] \D,

) () =1 cos TTX, eCJIU X € G, 1) \D,

x?%, ecnux €D,

rae D — KaHTOpPOBO MHOYKECTBO.
12. Tlpusectu npumep Gyukuu x(t), Takoii, uto x € L,[0, 1]\L,[0, 1].
13. Kakue U3 MpUBOANMBIX HIDKE (DYHKIIUH OMPENENAIOT pacCTOsSHIE Ha MHOKecTBE R:

D px,y) =lx—yl; 2)p(x,y) = Isin(x —=y)|;  3)plx—y) = (x —y)%
4) p(x,y) = |arctgx — arctgy|; 5)p(x,y) = arctglx —y|; 6) p(x,y) = |x* — y?|;



7) p(x,y) = ln(l + |x —yI); 8) p(x,y) =e* ¥ -1, 9 pxy) =|x3—y3;
10) p(x,y) = 1+|x y|’ p(x,y) = cos*(x —y)?
14) Kaxkue u3 mpHBOAMMBIX HIDKE PYHKIUI ONpPENESIOT pacCTOSIHUE Ha MHOXecTBe R™:

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

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

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

1) p(x,y) = maxozez1]x(©) = y(O; 2) pCx,y) = sups f{1x(x) —y(@)ldr, te€ (0,1];
3 plx,y) = J [y 1x(®) —y(©)] dt; 4) p(x,y) = max, [ 1 1x(6) — y(O)] + fglx(f) —y(@ldr?

16) Kakue u3 NPUBOAMMBIX HHKE (YHKIHH ONpEACNAIOT PACCTOSIHUE B Kiacce (QYHKIIHH,
HemnpepsIBHO auddepeHnupyembix Ha otpeske [0, 1]:

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

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

3) p(x,y) = maxeeo,17|x () — y(t)| + maxepo 1l (t) — ¥ (O)I;

4) p(x,y) = max, [, z]lx(t) -yl + max, g[1 1]IX'(t) -y (@®I?

5 >

17) Haiitu paccrosaue Mexay GyHkiusMu x(t) = sin 2t ucos 2t B npocrpanctse 1) C[0, ];
2) C*[0,x]; 3)L.[0,m]; 4)L,[0,n].
18) Haiitu paccrosuue Mexny ynkuusamu  x(t) = t3 +t ny(t)=2t3 + t?> B npocrpaHcTBe
19) UccnenoBark Ha CXOAUMOCTH MOCIIEN0BATEIBHOCTE {X) } B mpoctpanctee 1)IT; 2)1%; 3) I%:
8) xc = (3, 0,..,0); 6) x=(e72,1,1,...,1); B)x = (7,67, .., e™*");
r) x; = (cosk,2,2,..,2); 1) x, = (kz ; ; %)
20) MccnenoBath Ha CXOJUMOCTB OCIEIOBATEIbHOCTD {X } B IpocTpanctse 1)l;; 2)1,. 5 3)ls

1 1

)2 =(0,.,01,0,...); 6% =(0.,01,11 ) px=(11.1 % gy kL)
D= (13, 0 0,3,

+
0, ) mxe = (22,..,2,0,0,..); ) xx = (0,..,0,3,0,.
- (rr _t 1 - — (o—k :
x) X = (k’k+1’ ""2k—1’2k"")’ 30 = (e75,0,0,..,0,7,0,0....);
! : (11 L
W)X, = (5,0,0,...,o,m,o,o,...), K) X = (1,\5,\@,. ,W,oo )
21) Uccnenorars Ha cxomxumocTs B ipoctpanctse 1) C[0, 1]; 2) L, (0, 1) MOCJICIOBATEILHOCTh
t
a) x(t) = tk; 0) x,(t) =sint— siné; B) Xxi(t) = r) x.(t) =ek;
1) x,(£) = tF — 81 o) x, (t) = tF — t2%; %) x,(t) = tet.
22) B xaxux npoctpancTsax L, [0, 1] n kx kakoMy Tpezey cX0oaaTcs MOCTe0BaTEeNEHOCTH:

ol a2l SN
(=]

(=]

k2+

(VR ce [0,%]_ (@0, te [0,%]_
a) xk(t) - O, ¢ (%’ ' 6) xk(t) - ' e (kl"]_] )
: z
B) X, (£) = {ek't e [o] C Bxg(t) = \F ‘e [?"‘].
0, te (1] 7= te(;,1]

23) Uccnenosarh Ha cxoaumocTb B mpoctpadctse 1) C[0, 1]; 2) L, (0, 1) psaast
a) Z;iozo tk; 0) 21‘:’:0(1 — t)tk; B) Z;ozo e k(t+1)



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

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

6) [, lx(®)lde < 1;

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

1

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

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

1

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

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

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

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

6 cemecTp

1. Kakue u3 npuBeneHHbIX (HOpMyI 33/1a10T OIEpaTop:
1) Alx(®)] = max, o lx(@l: A C[0,1] - €[0,1];

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

3) Alx(t)]=x(t+ 1), A: C[0,) = C[0, );
4) Alx(t)] = tx(t), A: C[0,00) - C[0, 0);
5 Alx(t)] = x(O) A: L;(0,1) - L,(0,1);

Alx(®)] =

[x(®)]

[x(®)] =

[x(®)] =

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

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

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



13)Ax—(x1, ’;3) A 1y > ly;

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

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

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONEPATOPOB B 33JaHHBIX MPOCTPAHCTBAX

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

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

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

7) I = 1y,

3. Kakue u3 IMPUBCACHHBIX HUXKC OIICPATOPOB ABJIAIOTCA JIMHEHHBIMHA?

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

2) Alx(®)] = f (t3 + 3)x(r)dt, A: C[0,1] - C[0,1] ;
3) A[x(t)] = cos2x(t), A:C[0,1] - C[0,1];

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

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

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

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

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

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

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

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

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

9) 8- 18) ch2t.



6. HaiiTu HOpMBI CIEAYIONINX OMIEPATOPOB.

1) Alx(©)] = [, x()dz, A € £(C[0,1]);

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

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

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

8) Alx(®)]=x(t*), A € L(C[0,1]);

Alx(t)]

[x ()]

[x(®)]

[x(®)]

[x ()]

I=

9) Alx(t) (tz + 2)x(0), A€ L(C[0,1]);

10) A[x(t) tf x(t)dt, A€ L(L,[0,1]);

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

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

15) Ax = (—x,2,- 2, ) A€ L(y;

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

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

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

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

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

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

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

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



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

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

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

1) Ax = (0,x1,%5,...), 2) Ax = (x,%3,,...), 3)Ax = (x—z = ),

13. Kakwue u3 oneparopos A € L(C[0,1]) Bnomnue HenpemeHH:2 ’
1) Alx(®)]=f, x(s)ds;
2) Alx(®)] = (& + 2)x(t);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) A[x(t)]=f0tetsx(s)ds;
5) Alx(t)]=x(t?).
14. Haiiti cOOCTBEHHBIC 3HAYCHUsI U COOCTBeHHBIC BeKTOPHI oriepatopa A € L(1):
1) Ax = (x1 + X3, %2, oo, Xy, o) 2) Ax = (x3,x1,x2, ...,xn,m) ;
3) Ax = (—xq4, X3, e, (D)%, ..) s 4) Ax = (X1, X2, 0, X0, 0, ...);
5) Ax = (0,0, ...,0,%,,0,), ...); 6) Ax = (%% )
7) Ax = (O, X1, X, ...,xn,__,); 8) Ax = (x5,x3,,...).
15. HaiiTu crieKTp U CIeKTpaibHbIi paauyc omepartopa A € L(C[0,1]):
1) Alx@1=f, x()ds; 2) Alx(©)] = (¢ + 2x(); 3) Alx(O)] = tx(0);
4) Alx(D]=[; tsx(s)ds; 5) Alx(D]=f, (¢t + )x(s)ds.
16. Peummth ypaBHEHHE TP 3aJaHHBIX 3HAYCHHUAX CBOOOIHOrO wieHa f(t):
1) x(t) =3 f; x()ds + £(8), @) f(©) =1,6) f(O) = £,8) f(£) = 1—¢;
2) x(t) = [, tsx(s)ds + f(O), @) f(O) = £,6) f(&) = t2,8) f(O) = ¢ — £,
3) x(t) = [ cossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;
4) x(t) = [ sintcossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;
5) x(t) = [, (ts + t2sD)x(s)ds + f(), @) f(©) = 1,6) f() = t* + ¢;

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

4.2 ®oH/ OLIEHOYHBIX CPEACTB JJIsl MPOBeIeHNs MPOMEKYTOUYHOMH ATTeCTAIMM.
[TpoMeKyTOUHBI KOHTPOJb OCYIIECTBISETCS B KOHIIE KaXJ0ro cemectpa B ¢dopme
JK3aMeHa.



IIpuMepHbIii NepeyeHb BONPOCOB /LISl MOATOTOBKH K IK3aMeHY.
[TpumepHBIii TIepedeHb BOMPOCOB JUIS MOATOTOBKU K 3K3aMeHy 1o DYHKIIMOHATBHOMY aHAIH3Y,
S cemecTp.

1.Ileproanueckue Benuuunbl. ['apmonndeckuit aHaims. [lonstue psana. Kosddummenter dypeoe.
2.Wnterpan dupuxiie.

3.Jlemma Pumana. CnencrBue u3 Heé.

4. IlpyuHIMN JOKaTU3aI1H.

S.IIpuznaku Juan u JInnmmna cxoaumocTy psga Oypbe B TOUKE.

6.Paznoxenue B psag @yppe 11 IPOU3BOIBHOTIO IPOMEKYTKA.

7. Paznoxxenue B psig @ypbe HEMEPHOAMUECKON (QYHKIINU.

8. Paznoxenue B psg @ypbe TOIBKO [0 CUHYCAM U TOJBKO IO KOCUHYCAM.
9.Heo6xonuMocTs 00001IeHNS TOHATHSA UHTErpaia Pumana.

10.MuoxectBa Touek. [lonarue mepbl. CBOMCTBA MEPHI.

11.MuoxecTBO Mepbl HOJIb. OTipeaesieHusl, IPUMEPHI.

12.13mepumblie pyHkimu. Teopema 00 S5KBUBAJICHTHBIX OMPEICICHUIX U3MEPUMON (YHKIIHH.
13.CBoiicTBa H3MEPUMBIX (DYHKITHIA.

14.UnTterpan JleGera oT orpaHndeHHON U3MepuMoi GyHKINH, TOHATHE. Teopema o
cymecTBoBaHuM uHTerpania Jlebera. CpaBHeHue ¢ uarerpaiom Pumana.

15.1urerpan Jlebera no npou3BoiabHOMY U3MEpUMOMY MHOKecTBY. CBolicTBa 1-5.
16.CBoiicTBa 6-9 nnrterpana Jlebera.

17.nterpan JleGera oT HeOrpaHUYEHHOMN (YHKIIHH.

18.ITonstue Ly[a, b]. Teopema o BI0KEHMU IPOCTPAHCTB.

19.JIuneitHOCTB IPOCTPAHCTB Ly |a, b].

20.Hepagenctso I'énbaepa.

21.HepaBeHcTBO MUHKOBCKOTO.

22 Jluneitnbie npoctpancTBa. Onpenenenus. [Ipumepsl. Uzomopduzm.

23.JIuneitnas 3aBucuMocTb. baszuc. PasmepHocTs. @akToOp-POCTPAHCTBO.

24. Teopema 0 pa3MepHOCTH (HaKTOP-TPOCTPAHCTBRA.

25.JIuHeliHbIE HOPMUPOBaHHBIE pocTpaHcTBa. OnpenencHue. [Ipumepsr.

26.I1penen nocnenosarensuoctu B JIHII.

27.CBoiicTBa peaenoB. 3a1auu.

28.0OTKpbITHIE U 3aMKHYThIe MHOXKeCTBa B L. [IpenenbHas Touka. Teopema.
29.OKkBUBaJIEHTHBIE HOPMBI. TeopeMa 00 SKBUBAJICHTHBIX HOPMaxX B KOHEUHOMEPHOM
IIPOCTPAHCTBE.

30.PaccrosiHue ot Touku 10 noanpocrpadcTsa. Jlemma Pucca o moutu neprneHauKyIsipe.
31.®dyHaaMeHTanbHOCTh B IMHEWHOM HOPMHUPOBaHHOM IpocTpaHcTse. [Tonstus. CBoiicTBa
32.banaxoBsle npoctpancTBa. [lonsatus. [Ipumepsr.

33.IIpumep HEMOIHOTO HOPMHUPOBAHHOTO ITPOCTPAHCTBA.

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

35.1IpuHIUI BIOXEHHBIX 1LIAPOB.

36.Teopema bapa.

37.KoMnakTHbIE MHOKECTBA B HOPMUPOBAHHBIX IIPOCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTb KOMITAKTHOTO MHOXECTBA.

38.IIpenxomnakTHeIe MHOKECTBA. CBsA3b C KOMIIAKTHBIMU MHOXECTBAMH.

39.Kpurepuit Xaycnopda npeIKoOMIaKTHOCTH MHOYKECTBA HOPMHUPOBAHHBIX MMPOCTPAHCTB.
40.KoMIIakTHOCTh U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaJIbHO-KOMITAKTHOTO
MIPOCTPAHCTBA.

41.Teopema Apuena.

42.baHaxoBble IPOCTPAHCTBA CO cUeTHBIM OazucoM. [loustue. [Ipumepsr.



43.0Onpenenenue 1 MpUMEpPHI cenapadeslbHbIX HOPMUPOBAHHBIX TPOCTPAHCTB.

IIpuMepHBIii IIepedeHb BOIIPOCOB ULl IIOAIOTOBKY K 3K3aMeHy 110 DyHKIMOHAIILHOMY aHAIU3Y,
6 cemecTp

1.Onpenenenue runp0epTOBa MpocTpancTra. [Ipumepsr.

2. OpTOroHajabHOCTh B THIILOEPTOBOM IpocTpaHcTBe. Teopema 00 0HO3HAUYHOM MPEACTaBICHUU
BEKTOpA B BHJIE CYMMBI €TI0 IPOEKIUI Ha OPTOTOHAJIbHBIE MOANPOCTPAHCTBRA.

3. JlemMa 00 OPTOTrOHAJIBHBIX MOANPOCTPAHCTBAX.

4.OpTOHOPMHUPOBAHHBIE CUCTEMBI B TUIILOEPTOBBIX MpocTpaHcTBaX.CyIlecTBOBaHKE
OpPTOHOPMHPOBAHHOTO Oa3uca B cenapabdenbHoM H-ipocTpaHcTse.

5.Pane1 @ypre B H-npocTpancTBe. DKCTpEMaIbHOE CBOMCTBO YaCTUUHBIX CyMM psifa Dypebe.
6. ITomHOTa M 3aMKHYTOCTh OPTOHOPMHPOBAHHOM ccTeMbl B H-ipocTpaHcTBe.

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

8. zomopdusm H-npocTpaHcTB.

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

10. Teopema Xana-banaxa B JMHEHHOM MPOCTPAHCTRBE.

11. JIuneiinsie HenpepsiBHbIE PyHKIHOHANB! B JIHII.HenpepriBHOCTS U OrpaHUYEHHOCTH
muHeiHoro ¢ynkiuonana B JIHIT.

12. Teopema Xana-banaxa B JIHII.

13. ConpspxeHHoe npoctpancTBo L*. Teopema o noiaHote L*.

14.Cnabas cxogumocts B JIHII.

15.Teopema Pucca o npencraBieHun TMHEHHOTO HeNpepbIBHOTO (yHKIIMOHAMa B H-ipocTpaHcTBe.
16. JInneinplii onepaTop B IMHEHHOM ITpocTpaHcTBe. [lonsaTHE, IpUMEpBHI.

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

18.Hopma nuneiinoro oneparopa. CBONCTBa, IPUMEPHI.

19. PaBHOMEpHAst CXOIUMOCTh JIMHEHHBIX OMEpaToOpoB. TeopeMbl 0 paBHOMEPHOM CXOJAUMOCTH B
enuanaHOM Kpyre. Crencraue. [Tomnora mpocrpancrea L(L,L;).

20.CunsHas cxogumocts B L(L, L,) TIpumepsr.

21. IIpuHIMIT paBHOMEPHOW OIPaHUYEHHOCTH.

22. Teopema banaxa-IlITelinraysa.

23. O6patHsIii oneparop. Onpenenenue. TeopeMa o IuHeHOCTH onepaTopa A~ L,
24. JlocTaTOYHOE YCIOBHE OTPAHMYCHHONW 00pAaTHUMOCTH JIMHEHHOTO OTepaTopa.
25. Teopema o cymecTBoBanuu oneparopa (I + A) L,

26.Teopema 06 orpaHu4eHHOM 0OPATUMOCTH OnepaTopa, OJIU3KOro K OrpaHMYEHHO 00paTUMOMY.



27. PerynsapHoe MHO>KECTBO, CIIEKTP U pe30JbBEHTA JUHEHHOIO onepaTopa. CIeKTpaabHbIN
paauyc.

28.IlonsiTe conpskeHHOTO onepaTopa. Teopema o ero npeacraBieHu B H-npoctpaHctae.
29. TeopeMa 0 TMHEMHOCTH ¥ HEMPEPHIBHOCTH COIPSKEHHOTO OIepaTopa.
30.CamoconpsikeHHble onepaTtopbl. CBoONCTBA.

31.0npenenenue 1 NpocTelIne CBONCTBA KOMIIAKTHBIX OIIEPATOPOB.

32. TeopeMa 0 CTpYKType KOMIIAKTHOT'O OIIEpPATOpA.

33. [lepBas Teopema @pearosibma.

34. Bropas teopema ®@pearonabma.

35. Tpetrbs Teopema @pearoabma.

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

37. Ilpumenenue teopeM Ppearoiabma K pelIeHUIO HHTETPaJIbHBIX ypaBHeHUI dpearonpma.
38. IIpuHIUI CKUMAKOLUX OTOOPAKEHUH.

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

39. [IpuMeHeHrne TPUHIMITA CKUMAIOIINX OTOOPAaKEHNH K PEHICHUIO HHTEIPAIbHBIX YPaBHEHHH.
40. [IpousBoanas 1o ['aro.

41. IIpousBonnas dperie.

KpnTepml BbICTABJICHUS OLICHOK.
OI_IGHKa «OTIIUYHO»:

— CUCTEMATU3HPOBAHHBLIC, FJ'IY6OKI/I€ W TIOJIHBIC 3HAHUA 11O BCEM pas3aciiaM AVCHHUILINHBI,

a TaK’KC M0 OCHOBHBIM BOIIPOCAaM, BBIXOJAIINUM 3a TIPCACIIbI yqe6H0171 IMpOrpaMMBl;

— TOYHOC€ MHCIIOJIb30BaHHUEC HaquOfI TEPMHUHOJIOTUU CUCTEMATUYCCKH TI'PaMOTHOC U

JIOTUYCCKU MPAaBUIIBHOC N3JIOKCHHUEC OTBETA HA BOIIPOCHI,

— Oe3ymnpeyHoe BIAJCHUE HHCTPYMEHTapueM Yy4eOHOW AUCIMIUIMHBI, YMEHHE €ro

B(I)q)CKTI/IBHO HCIOJIb30BATh B IOCTAHOBKC HAYYHBIX U MPAKTUYCCKHUX 3aJa4;

— BBIp@KE€HHAsi CHOCOOHOCTh CAaMOCTOSITENIbHO U TBOPUYECKU PEIIATh CIOKHbIE POOIEeMBI

" HECTAHAAPTHBIC CUTYalluH,

— TIOJIHOE U TJIYOOKO€ YCBOGHHE OCHOBHOM U JOMOJHUTEIBHOW JIUTEPaTyphl,

PEKOMEHI0BaHHOHM y4eOHON MpOorpaMMoii Mo JUCHUIUINHE;

— YMCHUC OPHUCHTHUPOBATHECA B TCOPHAX, KOHUCHIIHAX W HAIIPABJICHUAX AWCHMILIMHBI U

AaBaTb UM KPUTHUYCCKYIO OLICHKY, UCIIOJIb3YA HAYUYHBIC JOCTUXKCHUA APYTUX OUCHUIIINH,

— TBOpYECKasi CaMOCTOATEbHAas paboTa Ha MPaKTHYECKUX/CEMUHAPCKUX/Tab0paTOpHbBIX
3aHATUAX, AKTUBHOE Y4YacTHE B TPYMIOBBIX OOCYXKIEHUSAX, BBICOKUH YpPOBEHb KYIBTYpPHI

HUCIIOJTHCHUA 3aI[aHI/II71;

— BBICOKUH ypOBeHb CGHOpPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mnporpamme

KOMIIETCHIIUH.
OlLieHKa «XOpOIIO»:
— IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIC 3HAHUS O JTUCHHUILIIUHE;



— YMEHHUE OpHEHTHPOBATHCS B OCHOBHOM TEOPHAX, KOHLENLUSAX W HalpaBICHUSIX
JUCLUIUINHBI U JaBaThb UM KPUTHYECKYIO OLICHKY;

— HCII0JIb30BAHWE HAYYHOH TEPMMHOJOIMH, JIMHIBUCTUUECKHU U JIOTMUECKU MPABUIBHOE
U3JI0’KEHNE OTBETA Ha BOIIPOCHI, YMEHHUE /I€71aTh 00OCHOBAHHBIE BBIBOIbI;

— BIIQJICHUE UHCTPYMEHTApPUEM 110 JUCLMIUIMHE, YMEHUE €ro UCII0Ib30BaTh B [IOCTAHOBKE
U pelIeHUH HayYHbIX U IPO(ecCHOHANbHbIX 33a4;

— YCBOGHHE OCHOBHOH M JIONOJHHUTEIBHOH JUTEpaTyphbl, PEKOMEHIOBAaHHON yueOHOM
IIPOrpaMMOii 110 TUCLUIUIMHE;

— caMmocCTofATeNbHas paboTa Ha TMPAKTUUYECKUX 3aHATHSAX, YYacTHE B TPYIIOBBIX
00CYX/I€HUSX, BBICOKUI yPOBEHb KYJIbTYpbl UCIIOJIHEHUS 3a/laHUii;

— cCcpemHUW ypoBeHb C(OPMHPOBAHHOCTH 3asBICHHBIX B paboyeld mporpamme
KOMIIETECHIINH.

OneHka «y10BIETBOPUTEIBHON:

— JI0CTaTOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN 1O AUCLUILINHE;

— YCBOEHHE OCHOBHOM JIMTEPATYpPbl, PEKOMEHI0BAHHOHN y4eOHO mporpamMmoit;

— YMEHHME OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUAX, KOHLENLIMAX M HANPABICHUAX IO
JUCLIUIUIMHE U J1aBaTh UM OLIEHKY;

— HCIIOJIB30BAHME HAYYHOU TEPMHUHOJIOTUH, CTUIMCTUYECKOE M JIOTHYECKOE H3JI0KCHHE
OTBETA Ha BOIPOCHI, YMEHUE JIeTaTh BbIBObI 0€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHUE MHCTPYMEHTAapHeM Y4eOHOH AMCLUIUIMHBI, YMEHHME €ro HCIOJIb30BaTh B
pELIeHNH TUIIOBBIX 3a/1a4;

— YMEHUE 0]l PYKOBOJICTBOM IIPENOAABATENS pellaTh CTaHAAPTHBIC 3a/1a4H;

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

— JOCTaTOYHBI MUHUMAJIBHBIA ypOBEHb C(OPMHUPOBAHHOCTH 3asiBICHHBIX B pabodeid
IpOrpaMMe KOMIIETEHLIUN.

OrneHka «HEyA0BIETBOPUTEIBHON:

— (pparmMeHTapHBIC 3HAHUS IO JUCLUIUINHE;

— OTKa3 OT OTBETA (BBIOJIHEHUS TUCbMEHHON PaboThI);

— 3HAaHUE OTHEJIbHBIX HCTOYHHMKOB, PEKOMEH/JOBaHHBIX Y4e€OHOH IporpamMmoi 1o
JTUCIUIUINHE;

— HEYMEHUE HCII0NIb30BaTh HAYYHYI TEPMUHOJIOTHIO;

— HaJIn4yue rpyObIX OMHOOK;

— HU3KHUH ypOBEHB KYJIBTYphI HCIIOJIHEHUS 3aJaHUl;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJIEHHBIX B pabouell mporpamme
KOMIIETECHLIUH.

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

— Npu HEoOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbS MTPENOCTABIIAETCS JOMOJIHUTENBHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA DK3aMEHE;

— P MPOBENICHUH MPOLIETYPHl OLICHUBAHUS PE3yJIbTAaTOB 0O0YyUEHHUsI UHBAJINUIOB U JIUIL C
OTpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbs NPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUUECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IpU HEOOXOAUMOCTH JJIs1 00YHAIOIUXCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBbS
U UHBAJUAOB IpOLEypa OLIEHWBAHUSA pE3yJlbTaTOB OOyYEHHUS M0 AMCLUMIIIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaToB OOYy4YE€HUS WHBAIUAOB U JIUIl C OTPAHUYEHHBIMH
BO3MOXKHOCTSIMH 3/I0POBbsI 110 TUCIMILIMHE MpeycMaTpuBaeT MpeaocTaBieHue HH(popMaly B
dbopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSIM UX 370POBbS U BOCIIPUATHS UH(POpMaLIUU:

JUid nu1 ¢ HapyIIEHUSMH 3pEHUS:

— B MieyaTHOM popme yBeTMUEHHBIM HIpUPTOM,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.



JIyist i1 ¢ HapyIIEeHUsIMU CIIyXa:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIIEHUSIMUA OTIOPHO-BUTATEIBLHOTO anmnapara:

— B mieuaTHo hopme,

— B (popMe IIEKTPOHHOTO TIOKYMEHTA.

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHICHTA
o0ydJaronuxcs

5. IlepeyeHb OCHOBHOI M JONMOJHHTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJISE OCBOEHM Sl JTUCUMIIIMHBI (MOXYJIst).

5.1 OcHoBHas JiuTEepaTypa:

1. Trocrepnux, JI.A. KpaTkuii kypc (pyHKIMOHATEHOTO aHAIK3a [ DNEKTPOHHBIN pecypc] : yaeOHOoe

nocooue / JILA. JIrocreprauk, B.1. Cobone. — DnekTpoH. nan. — Cankt-IletepOypr : Jlansb, 2009. — 272 c.
— Pexum noctymna: https://e.lanbook.com/book/245.

2. Bnacosa, E.A. DneMeHThl (pyHKIIMOHAIBHOTO aHau3a [ DIEKTPOHHBIH pecypc] :
yuebHoe nocooue / E.A. Brnacosa, 1.K. MapueBckwuii. — DnekrpoH. nan. — Cankr-IlerepOypr :
Jlanb, 2015. — 400 c. — Pexxum nocryma: https://e.lanbook.com/book/67481.

3.OunumonenkoBa, H.B. COopHuK 33124 10 pyHKIMOHAIBHOMY aHAIHU3Y [DJIeKTPOHHBII
pecypc] : yaebHOe mocooue / H.B. ®dmimmMoneHkoBa. — DiieKTpoH. naH. — CaHKT-
[TetepOypr : Jlanb, 2015. — 240 c. — Pexum poctyna: https:/e.lanbook.com/book/65041.

I[J'ISI OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMU U JIMDAMH C OrPaHUYCHHBIMU BO3MOKHOCTAMUA
3A0POBBA HUMCIOTCA U3AaHHUA B DJICKTPOHHOM BUIC B 3J'ICKTpOHHO-6I/I6J'II/IOTeLIHLIX CUCTEMaAx .

5.2 JlonosiHUTEIbHAS JIUTEPATypa:

1. Konmoropos, A.H. DnemenTsl Teopun GyHKIUN 1 PYHKIIMOHAIBHOTO aHAJIN3a
[DnexTpoHHBIi pecypc] : yueOHoe nmocodue / A.H. Konmoropos, C.B. @omMuH. — DIeKTpOH.
naH. — Mocksa : @uzmatiut, 2009. — 572 c. — Pexxum noctyma: https://e.lanbook.com/book/2206.

2 Tpenorun B.A. ®yHKIMOHATBHBIN aHATH3: Y4eOHUK. — 4-¢ U311., uctp. — M.
OU3MATIIUT, 2007.—488 c. — ISBN 978-5-9221-0804-1

6. Tlepeuenr pecypcoB  HHPOPMANHMOHHO-TEJIEKOMMYHHKAIIMOHHOH  CeTH
«HHTEpHET», HEOOXOAMMBIX /ISl OCBOCHHS TUCHHUIIHHBI

1. Bukunenus, cBOOOAHAS SHIUKIIONEIUS. [DneKTpOHHBIN pecypcl. —
http://ru.wikipedia.org

2. Karaynor undopmaimonHoii cucrembl «EIMHOE OKHO MoCTyma K 00pa3oBaTelIbHBIM
pecypcamy». [DnextponHbIit pecypce]. — http://window.edu.ru/window/catalog

3. DKCIIOHEeHTa, 00pa30BaTEIbHBIN MaTeMaTHYCCKH CalT. [DJICKTPOHHBIA pecypc]. —
http://www.exponenta.ru

4. http://allmath.ru (Bcst MaTemaTiKa B 0OJTHOM MeECTE)


https://e.lanbook.com/book/245
https://e.lanbook.com/book/67481
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/2206
http://ru.wikipedia.org/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

7. MeToau4eckne yKazaHusi JJist 00y4AI0MIMXCSl 10 OCBOEHHIO [IH CHUTLIHHbBI

IIo Kypcy npenycMOTpPEHO NPOBEACHHE JIEKIMOHHBIX 3aHATUH, HAa KOTOPBIX JaeTCs
OCHOBHOM TEOPETHYECKHI Marepuaj, J1adOpaTOpHBIX 3aHATHH, MO3BOJSIONIMX CTYyIEHTaM B
IIOJTHOM Mepe 03HAKOMHUTBCS € pazjesaMH (PYHKIMOHAJIBHOTO aHajIu3a U OCBOMTHCS B PEILICHUU
IIPaKTUYECKHX 3a]1a4.

BaxuelmmM 3TanoM Kypca SBISIETCS CaMOCTOsITeNbHas paboTa 1O AMCLUIUIMHE
«DyHKIIMOHAJIBHBIN aHATIU3).

Ilenpto  camocTosTenbHOM paOOThl  OakajmaBpa sIBIsETCS  yIuIyOJeHME 3HAHMH,
MOJYYCHHBIX B PE3YJIbTAaTe ayJUTOPHBIX 3aHATHNA. BrIpabaTbIBaroTCs HABBIKK CaMOCTOSATEIBHOM
paboThl. 3aKPEIUIAIOTCS OIBIT M 3HAHUSA, IOJIyY€HHbIE BO BPEMs JIaOOPATOPHBIX 3aHITUH.

CamocrosTenbHas paboTa CTYAGHTOB B XOJC H3yYCHHS JUCHUIUIMHBI COCTOHMT B
BHITIOJTHCHUH  WHAMBHIYAJIbHBIX  3aJaHMid, 3a/JaBacMbIX  IPErojaBareieM,  BEAylIIUM
1abopaTOpHbIE 3aHSTHsI, MOATOTOBKM TEOPETHYECKOTO MaTepuayia K JJAOOPaTOPHBIM 3aHSTHUSM,
Ha OCHOBE KOHCIIEKTOB JIEKIMH W Y4eOHOW JIMTepaTypbl, COIVIACHO KaJCHIApHOMY IUIaHy U
MOJITOTOBKH TEOPETUYECKOI0 MaTepuaia K TECTOBOMY OIPOCY, 3a4eTy M SK3aMEHY, COTJIACHO
BOIIPOCAM K 9K3aMEHY.

VYkazanus no opopmiieHuto padot:

- paboTa Ha JIAOOPATOPHBIX 3AHATUSAX W KOHCIIEKTHI JICKIIUHA MOTYT BBIONHITHCS Ha
OTJENILHBIX JIUCTAX OO HEMOCPEICTBEHHO B paboueii TeTpajm;

- oopMJICHIE HHIUBUIYATbHBIX 3aJaHUN KEJIATEIIFHO Ha OTACIbHBIX JINCTAX.

[TpoBepka WHIMBUAYAIBHBIX 33aJaHUN IO TeMaM, pa300paHHBIM Ha J1a0OPATOPHBIX
3aHATHUSAX, OCYIIECTBISIETCS Yepe3 HEIEI0 Ha TEKYIIeM J1JaO0paTOPHOM 3aHSTHH, JIUOO B TCUCHHUE
HEJICJH TI0CJIe ATOTO 3aHATHS HA KOHCYJIbTAIIUH.

JUis  pa3bsSICHEHUS HETOHSATHBIX BOIPOCOB JIEKTOPOM M AaCCHCTEHTOM ©XCHEICIhHO
TIPOBOJISATCSI KOHCYJIBTAIIUHU, O BPEMEHH KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHWW MUCIUTUITMHBI WHBATUIAAMH U JIUIIAMH C OTPAaHWYCHHBIMH BO3MOXHOCTSIMU
30POBbsl OOJIBIIIOE 3HAYCHHE HMEET WHIWBHUAyalbHas ydeOHass pabora (KOHCYJIbTAllUh) —
JIOTIOJTHUTEIFHOE pa3bsiICHEHNE YIeOHOTO MaTepHara.

NuauBuayanbHple KOHCYIbTAIMM MO TPEAMETY SBISIOTCA BaXHBIM  (DaKTOpOM,
CIOCOOCTBYIONTUM HHJIMBHTyaTU3allM O0yYEHUS W YCTAHOBJIICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TpernojaBaTeieM W OO0yJaroIIUMCS WHBAIWIOM WM JUIOM C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. lepeuyens MHPOPMALMOHHBIX TEXHOJIOTHIl, HCMOJIb3YyeMBbIX MPHU OCYLIECTBIECHUH
o0pa3oBaTeIbHOIO Npoluecca Mo JMCUHILINHE.

8.1 IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA.

NHupopmaninoHHbIe TEXHOJIOTUH — HE TPETYCMOTPEHBI.

8.2 llepeyeHb HEOOXOAMMOT0 MPOrPAMMHOI0 00ecneyeHHusl.
[TporpammHoOe obecrieueHne - He MPEIYCMOTPEHO.

8.3 IlepeyeHb HH(POPMALHOHHBIX CIIPABOYHBIX CHCTEM:

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

2. DnekTponHas oubimoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnektpoHHast OmOnmoreyHas cucreMa «YHuBepcuterckas OmOimoreka ONLINE»
(http://www.biblioclub.ru)



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

9. MarepuajabHO-TeXHHYECKAS

0aza, HeoOXxoauMasi JJS  OCYIIeCTBJICHUS

00pa30BaTeJILHOr0 MPOIEcca MO TUCIUIIHHE

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

No Bun pabor
OCHAIIIEHHOCTh
1. JlexunoHHble 3aHATUS | JIeKUMOHHAsT ayIuUTOpHUs, OCHAIICHHAas MpPe3eHTAllMOHHOM
TEXHUKOH  (IIPOGKTOpP, DHKpaH, KOMIBIOTEP/HOYTOYK) W
COOTBETCTBYIOIIUM IIporpaMMHbIM obecnieuennem (I110), nocka
Ayn. 129, 131, A3016, A305, A307.

2. JlabopaTopHbIe AynauTopusi, OCHallleHHAst Y4eOHOU MeOeIbIo (CTOJIBI, CTYIbS),
3aHSTUSA COOTBETCTBYIOIIECH KOJUYECTBY CTYJIEHTOB: 133.

3. ['pynmoBsie AynuTtopusi, ocHaIlleHHasl yueOHOH MeOebio (CTOJIBI, CTYJIb),
(MHIUBHIYaTBHbBIC) COOTBETCTBYIOIICH KOJIMYECTBY cTyaeHToB: 133, 147-150.
KOHCYJbTAIHU

4. Texymmuii  koHTponb, | Ayautopus A305, 147-150
MIPOMEKYTOUHAs
aTTeCTaIHs

5. CaMocTrosgTenbHas Kabuner s camocTosiTenbHOM  palOOThI, OCHAIICHHBIN
pa60Ta KOMHLIOTepHoﬁ TEXHUKOU C BO3MOKHOCTBIO ITOAKIIOYECHHSA K

cetn «VIHTEpHET», NPOrpaMMOM 3KPaHHOTO YBEIWYEHUS U
00ECTIEYeHHBI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNbHYIO CPEly YHUBEPCUTETA.

Ayn. 102-A v 9uTaNbHBIN 3al.




