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

1.1 lesn u3yyeHusi AUCHUNINHBI.

Lenpro npenogaBanus U U3y4eHUs: TUCHUIUTUHBI « Teopus onepaTopoBy sIBIsSETCS
OBJIaJICHUE CTYIEHTaMU METOJaMH (PYHKIIMOHATBHOT'O aHAJIN3a HETIOCPEICTBEHHO
MPUMBIKAIOIIMMU K 33JlauaM MPUKIaIHON MaTeMaTHKH, KOTOPble HEOOXOAUMBI C OAHOM CTOPOHBI
U1t pOpMHUPOBAHUS HABBIKOB PabOTHI ¢ a0CTPAKTHBIMUA MAaTEMAaTUYECKUMHU MOHSITUSMH, a C
JIPYTOM CTOPOHBI JIJIsl BOCIIPUSTHS C OOIIETEOPETHUECKUX TO3UIIMNA UEH U METOJIOB CMEKHBIX
JTUCIUIUINH, TTOJIOTOBKY BBIMTYCKHUKA KaK M K HAYYHO-UCCIIEIOBATEIbCKOM AEATEeIbHOCTH, TaK U
K IIPOU3BOJICTBEHHO TEXHOJIOTHYECKOH JEITeILHOCTH B 00IaCTH PEIICHUS MPUKIIATHBIX 3a/1a4.

1.2 3agauu AUCHUILIMHEL.

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-

HCCIIEIOBATEIILCKOM JIEATEIbHOCTH.

1.3 Mecro aucuuniannbl (MOyJis) B CTPYKType 00pa3oBaTe/ibHOli IPOrpaMMbl.

Kypc «TEOPUA OITEPATOPOB» oTHOCHTCS K JUCIUILTAHAM 1O BEIOOPY BapUaTUBHOM
yactu broka 1. /s ocBoeHus Kypca CTyJeHTaMu He0OX0IMMO HAJTM4KE Y CTY/IEHTOB 3HAHUH U
YMEHHH MPUOOPETEHHBIX B pe3yabTaTe M3YUYEHUSI UMU 0a30BBIX KYpPCOB MaT€MaTHYECKOIO
aHayM3a, aaredpbl U aHATUTHYECKON reoMeTpun, nuddepeHanbHbIX ypaBHEHUH. 3HAHUS,
MOJIyYEHHBIE NTPU U3YYEHUU JAHHOTO Kypca , HaXOIAT IPUMEHEHUE [TPU U3YYEHHUH «Y paBHEHUM
MaTeMaTHuecKor pu3ukmy», «/IuddepeHnuansHbix ypaBHeHHI», « Teopun BeposITHOCTE,
«HucneHHBIX METOI0BY, Psi/ia TUCHIHUIUIMH crieruann3anui. Metoasl QyHKIIMOHATFHOTO aHaTn3a
HaxXoJIAT CBOE MPUJIOKEHUE B PA3TUYHBIX cepax COBPEMEHHOM MPUKIATHON MAaTEMaTHKH,
HaIrpuMep MpU CO3/ITaHUN COBPEMEHHBIX CUCTEM YIIPABJICHHS, a TAKXKE B HAYYHO-
HCCIIeIOBATENBCKOM paboTe.

1.4 IlepevyeHb NMJaHMpPyeMbIX pe3y/JbTATOB O0y4eHUs] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3yJIbTaTaMH OCBOCHHS 00Pa30BaTEJbHOM NPOrPAMMBI.

N3yuenue jaHHOM yueOHOM TUCIMITIIMHBI HAIIPABIEHO HAa (POPMUPOBAHHE Y O0yUarOIIUXCS

KOMITETEHIU I
No Nunexc Conepxanue B pesynbprare uzydenust yueOHON AUCIIUTUTMHBI
I 1; KOMIIET | KOMITETEHIUH (UK €€ o0y4aromuecs: JOIKHbI
7| eHOUH YaCcTH) 3HATH yMeTh BJIaJ€eTh
1. CnocoOHOCTHIO OcHOBHbIE JIOKa3bIBATh MeToAaMHu
[1K-2 IIOHUMATh, MIOHATHSA, YTBEPKICHUA, TEOpUHU
COBEpPUIECHCTBOBAaTh U | TEOPEMBI crerupuIHbIE OIepaTopoB
MIPUMEHSATH METO/IBI, TSt JUTSt
COBPEMEHHBIN QITOPUTMBI U | (YHKIIMOHATHHOT | UCCIIEIOBAHUS
MaTeMaTUYECKUI CpEeICTBA 0 aHaJu3a, | pa3JIMYHbIX




Nunexc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI

Ne N
[y, | KOMIET | KOMNETEHLNH (nim eé 00yYaromuecs 10JKHbI
" | eHuum 4acTH) 3HATH yMeTh BJIA/IeTh
anmnapar Teopuu IIPUMEHSITh IPUKIIATHBIX

OMepaToOpOB | METOABl TEOPUHU | 3a/a4.
OTIepaToOpOB IS
pelieHus
MaTEeMaTHYECKHUX
3ajau

2. CTpyKTYypa U cofep:KaHMe JUCHMILIHHBI.

2.1 Pacnpenesnenne TPYI0EMKOCTH TUCHUIJIMHBI 10 BUIaM PadoT.

O6mast TpymoéMKOCTh JUCHUIUIMHBI CcOCTaBisgeT 8 3ad.en. (288 wyacoB), wux
pacmpezeneHue Mo BuaaM padboT IPeCTaBICHO B TAOIHIIE

TpynoeMKocTb, 4acoB
Bun paGoTtbr

1 cemectp 2 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:

Pacnpenenenne BHIOB y4eOHOM pabOTBl M MX TPYAOEMKOCTH IO paszaesiam
JUCIUIUTAHBIL.

Pazpenbl nucuumiveel, u3ydaemolie B 1 (tabmn.2) u 2 (tabmn. 3) cemecTpax

Tabmuna 2. Pa3znenbl IUCIUTUIMHEL, U3ydaeMbie B 1 cemecTpe.



KomngecTBo yacoB

AynutopHas
pabora
Ne HaumeHnoBanue pazaenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1. |Tpuronomerpuueckue psabl Pypbe 30 14 6 8 6 10
2. |Wnrerpan JleGera 37 20 8 12 6 11
3. [IIpoctpancrsa JleGera 29 12 6 6 6 11
4 Jlunelinbie HOpMHUPOBAHHBIC MPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pazaenaM JuCHUTIIMHBI 139,7| 74 34 36 25 | 44,7
[Tpomexyrounas arrectanus (MKP) 0,3
KonTpons camocrostensHoi pabotsl (KCP) 4
Htoro 144 | 74 34 36 25 | 44,7
Tabnuna 3. Pa3nenbl IMCIUIUIMHEI, H3y4aeMbIe BO 2 CEMeCTpe.
KomndgecTBo yacoB
AynutopHas
pabota
Ne HaumenoBanue pa3aenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1 |EBKJIMIOBBI MPOCTPAHCTBA 29 12 6 6 8 9
2 |JIuneiinple GyHKIMOHAIIBI 29 10 6 4 9 10
3 |J/IuneliHble onepaTopsI 38 22 10 12 12 14
4 [TpunoskeHus: TMHEWHBIX ONIEPATOPOB 43,7 | 20 10 10 12 11,7
Bcero no pazznenam AMCHUIUIMHBI 139,7| 64 32 32 31 447
[Tpomexxyrounas arrecranus (MKP) 0,3
KonTpons camocrositensaoit padotel (KCP) | 4
Hroro 144 | 64 32 32 31 447

[Tpumeuanue: JI — nexuuu, JIP — naboparopusie 3anstusi, CPC — camocrosarenbHas
pabota crynentra, KCP — xonTposnupyemMasi paboTta cTyaeHTa, D3- MOATOTOBKA K

caaydc 3a4€Ta U 5K3aMCHA.

2.3 Conep:xaHue pa3ieioB IMCUUILIAHBI:




2.3.1 3aHATHA JEKIHOHHOr0 THIIA.

Paznensl nuctuminHabl, u3ydaemsie B 5 (Tabdi.4) u 6 (Tabi. 5) cemectpax

Tabnuna 4. Pa3aenbl TUCHUIUIMHBL, U3y4aeMbI€ B 5 CEMECTpE.

HOPMHUPOBaHHbIE pocTpaHcTBa. Onpenenenue. [Ipumepsl.

IIpenen nocnenoBarensHoctu B JIHIL. CBolicTBa

Ne| HammeHnoBaHue MDopma TeKyero
Coneprxanue paszena
paznena KOHTpPOJIA
1 2 3 4
1. Tpuronomerpuu |[Iepuonnyeckue BeNUInHBL. ['apMOHUYECKUI aHATU3. Ormpoc no
€CKHUE PsAIbI [Tonsitue pspa. Koaddumuentsr @ypoe. MuaTerpan pe3ysipTaTam
Dypse Hupuxne.Jlemma Pumana. Cnencreue uz He€. [IpuHiun  |[MHIMBHUYyaIbHOT
nokasm3uu. [Ipusnaku {unau u Jlnnmmumna cXoauMOoCTH 0 3aJaHus
psana Oypwe B Touke. Pasznoxkenue B pag Pypbe 1t
MIPOU3BOJILHOIO NpOMeXyTKa. Paznoxenue B psig Oypbe
Henepuoanyeckoil pynkuuu. Paznoxxenue B pan Oypoe
TOJIBKO IO CUHYCaM U TOJIBKO 110 KOCHHYCaM.
PaBHOMepHas cxonumocTs psga Pypbe.
1 2 3 4
2.UuTerpan Heo6xomumMocTh 000011IeHNs IOHATHS HHTETpaia Ormpoc no
JleGera Pumana.. Mnoxecrsa Touex. [lonsarue mepel. CBOMCTBA  |pe3ynbraram
Mepbl. MHOXeCTBO Mepbl HOJIb. ONPEAEICHUS, IPUMEPEL. |y iBHIYaIbHOT
N3mepumsie ¢pynkiuu. Teopema 00 S3KBUBaIEHTHBIX 0 3a71aHus
ornpeneneHusx naMepumoint gpynxiuu. Coiicta
U3MEPUMBIX (YHKITHH.
WnTerpain Jlebera oT orpaHn4eHHON U3MEPUMON
¢byHKIMH, ToHATHE. Teopema O CylIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uurerpaioM Pumana
.Nurerpan Jlebera no nponu3BoIbHOMY U3MEPUMOMY
MHOkecTBY. CBoiicTBa unTerpana Jlebera .Murerpan
JleGera oT HEOrpaHUUYEHHOHN (PYHKIUH.
3.[lpocrpancrea  |[lonsTue Ly[a, b]. Teopema 0 BlOKEHHH IPOCTPAHCTB. 1. Onpoc no
Jlebera Jluneiinocts npocTpancTs Ly[a, b]. Hepasenctso pe3yibTraram
I'énbaepa. Hepasencrso Munkosckoro. Hopma B Ly [a, b]. | AHAMBHAYaTbHO
[Ipoctpanctso L,[a, b]. CBoiictBa ¢ynknwuii L,[a, b]. o 3aJlaHus
CxomumocTb B Ly [a, b]. TeopeMsl 0 eTMHCTBEHHOCTH 2. Kosoksuym
npezena, 0 HeMpPepbIBHOCTH HOPMBI, QYHIaMEHTaIbHOCTH |
U CXOJUMOCTH B Ly [a, b].
Teopema o npubmmwkennu GpyHkuuit u3 L, [a, b].
4 |\JIuneiinple JInnelinbie npoctpancTBa. Onpenenenus. [Ipumepsr. Omnpoc no
HOpMUpOBaHHKI [M3oMopdusm..Jluneitnas 3aBucumocts. basuc. pe3yibTaram
e mpocTtpaHcTia. [PazmepHocts. Daktop-npocTpancTBo. Teopema o MHIMBHIYaIbHOT
pa3mMepHOCTH (pakTop-pocTpaHcTBa. JInHelHbIe 0 3a7aHUS




npenenoB. 3agaud. OTKPBITHIE U 3aMKHYThIE
npoctpancTsa B L. [IpenenpHas Touka. Teopema.
DOKBUBaJEHTHbIE HOPMBI. TeopeMa 00 HIKBUBaIEHTHBIX
HOpMax B KOHEUHOMEPHOM IIpOCTpaHcTBe. PaccTossHue or
TOYKH 70 noAnpocrpaHcTsa. Jlemma Pucca o moutu
neprneHauKyisipe. ®yHI1aMEeHTAIBHOCTh B IMHEWUHOM
HOpPMHUPOBaHHOM mpocTpaHcTBe. [lonarus. CoiicTBa
banaxossle npoctpancTsa. [lonsatus. [Ipumepst. [Ipumep
HEIOJIHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA. Psbl B
HOPMMPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb, KPUTEpUI
Ko, abconroTHas cxoauMocTb. [IpuHIHI BII0)KEHHBIX
mapoB. Teopema bapa.KomiiakTHble MHOKECTBA B
HOPMHPOBAHHBIX POCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTbh KOMIIAKTHOI'O MHOXkeCTBa. IIpenkomnakTHbie
MHOkeCTBa. CBsI3b C KOMIIAKTHBIMU MHO>KECTBaMH.
Kputepuit Xaycnopga npe1koMnakTHOCTH MHOKECTBA B
HOPMHPOBAHHBIX MpocTpaHcTBax. KoMnakTHOCTE 1
KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH
JIOKaJIbHO-KOMITAKTHOT'O ITpocTpaHcTBa. Teopema Apiena.
banaxoBble MPOCTPAaHCTBA CO CUETHBIM 0a3HCOM.
ITonsTue. IIpumepst.

Omnpenenenue U NpUMepsbl cenapadebHbIX
HOPMMPOBAHHBIX IIPOCTPAHCTB.

Ta6J'II/II_Ia 5. Pazgensl JAUCHHUIUINHBI, U3y4aCMBIC B 6 CCMECTPC.

Haumenosanue dopma TeKyIero
Ne Coneprxanue pasjaena
paszznena KOHTPOJIA
1 2 3 4
EBKJIMI0BBI Ornpesenenne ruaL0epTOBa MPOCTPAHCTBA. Ormpoc no
TpOCTpaHCTBa [Tpumepsl. OpTOroOHAIBHOCTH B I'HJILOEPTOBOM pesyJbTaram
npoctpancTse. Teopema 06 0JHO3HAYHOM VHIBHIYalbHOTO
IIPEJICTAaBICHUH BEKTOPA B BUJIE CYMMBI €T0 3a1aHus
IIPOEKIMI Ha OPTOrOHAJIBLHBIE MOIIPOCTPAHCTBA.
JlemMa 00 OpPTOTOHAJIBHBIX MOJIPOCTPAHCTBAX.
OpTOHOPMUPOBAHHBIE CUCTEMBI B THIILOEPTOBBIX
npoctpancTBax. CylniecTBOBaHHUE
OPTOHOPMHPOBAHHOTO 0a3uca B cemapadbenprHom H-
npocrpaHcTse. Pansl @ypee B H-npoctpancrse.
DKCTpEMaIBHOE CBOKWCTBO YaCTUYHBIX CYMM psiJia
@ypre. IlomHOTa ¥ 3aMKHYTOCTH
OpPTOHOPMHPOBAHHOM cucTeMbl B H-ipocTpaHcTBe.
Teopema Pucca-®umepa B H-npocrpaHncTse.
N3omopduszm H-mpoctpancTs.
1 2 3 4




IInHenHbIe
byHKIIMOHATBI

Jlunetinsie pynkumonansl B JIHII . Onpenenenue.
TeopeMa 0 KOPa3MEpPHOCTH sApa TUHEHHOTO
¢ynkunonana. Teopema Xana-banaxa B TuHeitHOM
IpocTpaHcTBe. JIMHENHbIE HENPEPBhIBHBIC
¢ynkunonans! B JIHIL. HenpepsiBHOCTE 1
OTPaHUYEHHOCTH JIMHeHHoro (ynkuonana B JIHIL.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o monnore L*. Cnabas
cxoaumocts B JIHIIL. Teopema Pucca o
IIPEJICTaBICHUH JTMHEUHOIO HEIPEPBIBHOTO
¢ynkunonana B H-mpocrpancrse.

Ompoc no
pe3yibraram
HHAUBUAYAJIBHOI'O
3aJJaHHs

ITnHEeHHbIE
DITEPATOPHI

JIuHelHbII onepaTop B IMHEWHOM IIPOCTPAHCTBE.
ITonsTue, npumepsl. JINHEWHBIN HENIPEPBIBHBIN
oneparop B JIHII. HenpepriBHOCTS 1
OrpaHU4YeHHOCTh. HOpMa TMHEMHOr0 OrpaHU4eHHOTO
onepaTtopa. CBoiicTBa, mpuMepsl. PaBHOMepHas
CXOAMMOCTb JJMHEUHBIX onepaTopoB. TeopeMsl 0
PaBHOMEPHOM CXOAMMOCTH B €IMHUYHOM KpYTe.
Cnencrsue. [Tonnora npocrpanctea L(L, Lq).
CubHast cxoagumocts B L(L, Ly).Ilpumepsr.
IIpunnun paBHOMepHOM ] orpannyennoctu. Teopema
banaxa-Illteitnray3a. O6patHbiii oneparop.
Omnpenenenue. Teopema 0 IMHEHHOCTH OmepaTopa
A7, JlocTaTodHoe ycioBHE OrpaHHYCHHOI
00paTUMOCTH JIMHEIHOTO ornepaTopa. Teopema o
cymectBoBanuu oneparopa (I + A)~!. Teopema 06
OrpaHUYEHHONW 00PATUMOCTH OomepaTopa, OJIU3KOro K
OorpaHu4eHHO oOpatumMomMy. PerymspHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA TMHEHHOT O
oneparopa. CnekrpanbHblil paguyc. [Tonarue
COIPSKEHHOT O onepaTopa. TeopeMa o ero
npencrasiennu B H-npoctpancree. Teopema o
JIMHEHHOCTH U HETIPEPHIBHOCTHU COTIPSIKEHHOTO
onepaTopa. CaMoCONps’KEHHbIE ONIEPATOPHI.
CaoiicTBa. OnpezeneHue 1 NpocTenine cBONCTBa
KOMITIaKTHBIX OIlepaTopoB. Teopema o CTpyKType
KOMIIaKTHOT'O OIIEPATOPA.

1. Onpoc no
pe3yabTatam
VHAUBUAYATBHOT
0 3aJIaHHusI

2. KomokBuym

[ Ipunoxxenus
TMHENHBIX
DIIEPATOPOB

ITepBas Teopema @penronsma. Bropas Teopema
@penronsma. Tperbs TeopeMa Openrosnbma.
Pemenne naTerpaneHbix ypaBHenni @pearonsma 2-
IO poJa ¢ BBIPOKIAEHHBIM sApoM. Mccnenosanue
WHTETpaJbHbIX ypaBHEHUN DpenronbpMa ¢ mMOMOIIBIO
anpTepHaTuBbl Opearonbma. Pe301bBEHTHBIN METO/
pELIeHUs] HHTErPaJIbHbIX ypaBHEHUN. MeTox
CKUMarImux orodopaxenuid. [IpousBogusie Opere

u 'ato.

Ompoc no
pe3ynbTaTtam
WHUBUIYAIBHOTO
3aJaHHS




2.3.3 JlabopaTopHbIe 3aHSITHS.

Tabnuna 6. Pa3gensl TuCHUIUIMHBL, H3yYaeMbIe B 5 CEMECTpE.

HaumenoBanue
®opMa TeKyLero
Ne | paznena/momyn HaumenoBanue 1abopatopHbix padboT
KOHTPOJIS
A
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psabl @ypbe Ha ( -m,m) | 1. BeimomHenue
YECKUE PsiJIbl L PAKTUYECKUX
Dypbe Tema 2. Tpuronomerpuueckoe psiapl Pypoe Ha (-1,1) 3a7aHmi
Tema 3. Paznoxenus B psag @ypbe TOJIBKO IO CHHYCaM | ) Ompoc 1o
WJIM TOJIBKO 110 KOCHHYCaM pesynbTaTam
IIPAKTUYECKUX
Tema 4. Ocobennoctu k03¢ huimenToB psga Pypoe. P -
3a1aHui
JuddepenunrpoBanue 1 HHTETPUPOBAHHUE PSIOB
Dypee
2 | UnTerpan Tema 1. Mepa JleOera. 1. BemmonHenue
JleGera PaKTUYECKUX
Tema 2. MuoxecTBa Mepsl () 3a1aHuiA
Tewma 3. U3mepumbie MHOKECTBA 2. Onpoc 110
e3ynbTaTam
Tema 4. VI3smepumble GyHKIUU pesy
MIPAKTUYECKUX
Tema 5. Unterpan JleGera ot orpaHMueHHbIX QyHKIMIA | 3aAaHUN
Tema 6. Uuterpan JleGera oT HeorpaHMUEHHbBIX
byHKIMI
3 | IIpocrpanctBa | Tema 1 OCHOBHBIEC CBOWCTBA MPOCTPAHCTB LP 1. Beimonnenue
JleGera NPaKTUYECKUX
Tema 2. CX0aQuMOCTh B IpOoCcTpaHCTBax Lp 3a1aHmi
Tema 3. I110THOCTE MHOXECTB B IIpOCTpaHcTBax Lp 2. Onpoc 1o
pe3ynbpTaTam
MPAKTUYECKUX
3aJaHuN
4 | Jluneiinoie Tema 1. MeTpuka B IMHEHHBIX TPOCTPAHCTBAX. 1. Bemonxenue
HOPMUPOBAaHH MPaKTUYECKUX

bIC




npocrpancTtBa | Tema 2. Hopma B TMHENHBIX IPOCTpaHCTBAX. 3aJaHu
Tema 3. CXO0IUMOCTh B TUHEUHBIX HOPMUPOBAHHBIX 2. Onpoc mo
NPOCTPAHCTBAX. pesynpTaTaM
IPAKTUYECKUX
Tema 4 3aMKHYTOCTb, OTPAHMYEHHOCTD, OTKPBITOCTD , | 337aHMil
KOMITAKTHOCTb B HOPMHPOBAHHBIX IIPOCTPAHCTBAX
Tema 5. TIpeaxommakTHOCTE B C[a,B]
Tabnuna 6. Paznensl AUCIUIIINHEI, U3y4aeMble B 6 ceMecTpe.
HaumenoBanue ®opma
Ne | paznena/momyn HaumenoBaHue 1a00paTopHBIX paboT TEKYILETOo
s KOHTPOJIS
1 2 3 4
5 | EBkinmoBsl Tema 1. EBkumaoBsl mpoctpaHctBa , oommue | 1.
IIPOCTPAHCTBA | CBOMCTBA Brimonnenue
PAKTUYECKUX
Tema 2. IlpoexkTupoBaHHE Ha MOANPOCTPAHCTBO .
3a/laHui
€BKJIU0BA IIPOCTPAHCTBA
2. Onpoc no
Tema 3. OproroHanuzanus B THUILOEPTOBOM
pe3yspraTam
IIPOCTPAHCTBE.
MIPAKTUYECKUX
3aJaHuN
6 |JIuneiinsle Tema 1. Orpanunuennsle ¢yHkuuonansl. Hopma | 1.
(QyHKUMOHANBI | GyHKIMOHANA B TIPOCTPAHCTBAX 3, 1. Boinonnenune
. IIPAKTUYECKHUX
Tema 2. Hopma  nuHeliHOoro ¢QyHKUMOHan1a B S AHMI
L,(a,b), Cla, b].
2. Onpoc no
pe3yibTaTam
MPaKTUYECKUX
3a7laHu
1 2 3 4
7 |Jluneiinsle Tema 1. JIuneitnble onepaTopsl 1.
onepaTopsl Brinonnenue
Tema 2. OrpannueHHbie omnepatopsl. Hopma
MPaKTUYECKUX
oreparopa. .
3a/laHui
Tema3. Hopma orpaHu4eHHOTO omiepaTopa
p P patop 2. Onpoc no
Temad.O6patHblii oneparop. CHekTp, pe3oibBeHTa | pe3yabTaTam
oreparopa MIPAKTUYECKHUX
3aJaHun

Tema 5. ComnpsizkeHHbIE OIlEepaTophbl




Tema 6. BrioyiHe HEpepBIBHBIE ONIEPATOPHI

9 |Ilpunoxxenus Tema 1. Pemenue wuHTErpaJbHBIX ypaBHEHHH | 1.
TEOpUH @penronbma ¢ BBIPOKICHHBIM SPOM. Boinonnenue
OIIepaToOpOB . | TpaKTHYeCcKux
Tema 2. HccnenoBanue MHTErpajibHbIX YpPaBHEHUN saxanuii
@penronbma € UCNOJIb30BAHUEM AJIbTEPHATHUBbI
®dpenrosbma 2. Onpoc no
. pe3yspTaTam
Tema 3. PemieHue MHTErpajbHbIX ypaBHEHUM TpHU
MPAKTUYECKUX
IIOMOLIY PE30JIbBEHTHI .
3aJlaHui

Tema 4. MeToa C:)KUMAROIIMX OTOOpaKeHU I

Tewma 5. IIpoussBogusie @pente u ['aTo

3amuTa 1abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
koiutokBuyM (K), TectupoBanue (T) — He mpenyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHUILIHHE (MOIYJII0)

[enbto caMocTosATENBHON pabOThI CTY/ACHTA SIBJIAETCS YIIyOJeHUe 3HAHUM, MTOJTyYE€HHBIX
B pe3ysbTaTe ayAUTOPHBIX 3aHATHH. BbIpaGaThIBalOTCS HABBIKM CaMOCTOSTEIHLHON pPalOTHI
3aKperuIstoTCs ONBIT M 3HAHUS MOJTy4YE€HHBIE BO BpeMs J1a00OPaTOPHBIX 3aHATHH.

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

No Hanmenosanue BBITTOJIHEHUIO CAMOCTOSITEIBHOM paboThI
paznena
1 2 3

1) Tpuronomerpuueckue|l. Harancon N.I1. Teopus QpyHKImMii BelecTBEHHON MEpeMEHHOI:
pansl Dypee Y4ebnuk aj1s1 By30B. 5-¢ u3n., crep. — CI10.: U3garenscrBo “Jlans”,
2008. — 560 c.: 1. — (YueOHuku Juist By30B. CrienanbHas
mureparypa). ISBN 978-5-8114-0136-9

2 Jlemunosuy b.I1. CoopHuK 3a71a4 M ypa>KHEHHH 110
MaTeMaTH4IecKoMy aHanm3y: YueOHoe nocooue. - Jlanp, 2017. — 624
c.—ISBN 978-5-8114-2311-8

3. Biacosa E.A., Mapuesckuii M.K. DiemeHTsI pyHKIIOHATBHOTO
aHanmm3a: YueOHoe nocobdue. — CI10.: Mznarenscro “Jlany”, 2015. —
400 c. — (Yuebnuku yist By30B. CrierpanbHast uteparypa). ISBN 978-
5-8114-1958-6




WnTterpan Jlebera

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

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

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

[IpoctpancrBa
JleGera

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

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

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

JInuendrie
HOPMHUPOBAHHBIE
MPOCTPaHCTBA

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

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

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

EBxnnaoBb1
MPOCTpPaHCTBA

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

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




3. I'ypesuu A.I1., Kopres B.B., Xpomor A.I1. CoopHuk 3a1a4 mo
(YHKUIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-e u3., HCHp.. —
CII6.: U3parenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas sureparypa). ISBN 978-5-8114-1274-7

ITnHeHHEBIC
(byHKIIMOHATBI

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

2. JTlrocrepuuk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aranmm3a . Y4eOHoe mocodue. 2-¢ u3., crep. — CI106.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 111 By30B. CrienpaibHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeBuu A.I1., Kopuer B.B., Xpomos A.Il. CoopHuK 3a1a4 110
(YHKIMOHAILHOMY aHAIM3Y. Y4eOHoe rocodue. 2-€ u3fl., UcHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 1715
By30B. CrieranbHast sureparypa). ISBN 978-5-8114-1274-7

IInHEeHBIE OnEPATOPBI

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

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

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

[Iprtoxenus Teopun
DIIEPATOPOB

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

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

3. I'ypesru A.I1., Kopre B.B., Xpomos A.I1. CoopH¥UK 3a1a4 110
(YHKLIMOHAIBHOMY aHaM3Yy. YueOHoe rocodue. 2-e u3J., HCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKY JIIsT
By30B. CrnieranpsHas uteparypa). ISBN 978-5-8114-1274-7




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

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

—B II€4aTHOM opMe yBEIMUEHHBIM IIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA
o0ydJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C Touku 3peHus MPHUMEHSIEMbIX METOJOB HCIOJb3YIOTCS KaK TpPaJUullMOHHbBIE
MH(OPMALIMOHHO-00BSICHUTENbHBIE JIEKIUM, TaK W HWHTEpAaKTHBHAs I0Jlaya MaTepuaja cC
MyJIbTUMEANMHON cucTeMoil. KoMIbploTepHbIE TEXHOJIOTUU B JAHHOM Cilydae OOeCHeuHBaIOT
BO3MO>KHOCTh PA3HOIUIAHOBOT'O OTOOpPa)KEHUS aJrOPUTMOB U JIEMOHCTPALMOHHOI'O MaTepHaa.
Takoe coyeTaHue MO3BOJSET ONTUMAJIbHO HCIOJNB30BATh OTBEIECHHOE BpPEMs M PaCKpHIBAThH
JIOTUKY U COJIEp>)KaHUE AUCLMUILIIUHBI.

Jlekiuu TpencTaBIsAIOT co00il cucTemartuyeckue o0030pbl TeM (YHKIMOHAIBLHOTO
aHannza. JlabopaTopHoe 3aHATHE MO3BOJSET HAYyYUTh CTYACHTAa NPUMEHSATH TEOPETUUYECKUE
3HAHUS NP PEUICHUH U UCCIIeI0BAaHUU KOHKPETHBIX 3a/1a4. JlabopaTopHble 3aHATHS IPOBOISTCS
B TPaJUIMOHHBIX ayauTopusx. [logxosn pazdopa KOHKPETHBIX CUTYallUi IIUPOKO UCIOJIb3YETCS
KaK IpernojaBaTeleM, TaK M CTYIACHTaMHM IIpd IPOBEJEHUM aHalIW3a pe3yJbTaToB
CaMOCTOSITENIbBHOW paboThl. DTO OOYCIOBJIECHO TEM, YTO B IPOIIECCE HCCIIEIOBAHUS YacTO
BCTPEUAIOTCS 3a/a4M, JJIsl KOTOPBIX €IMHBIX MOAXOAOB HE cymecTByeT. Kaxknas KOHKpeTHas
3a/la4a MpU CBOEM MCCIEAOBAHUHM HMMEET MHOXKECTBO IMOJXOJOB, a 3TO TpedyeT pa3dbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalLUH.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pOBbsI IIPEIYCMOTPEHA OpTraHU3alMs
KOHCYJIbTAllMM C UCIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCIeBaeMOCTH U IIPOMeKYTOYHO I
aTTecTalMu.

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

Texymuii KOHTPOJIb 3HAHUH CTYCHTOB MPEACTaBISIET COOOM:

— BBIIIOJIHEHUE JIOMAIIIHUX 33/1aHUH;

— BBINIOJIHEHUE CAMOCTOATEIbHON PadOThI;

— MpOBeJIeHNEe KOHTPOJIbHBIX paloT.

OO6pa3err 3a1aHnid Is1 TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.
5-ii cemecTp

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

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



5. Kak crnegyer mpoAoKuTh aOCOIIOTHO HMHTETPHPYEMYIO Ha OTpE3Ke [O, g] ¢byHKuIM0, Ha

0Tpe3ok [~ 7, 7|, uTobsI ee psin Dypbe umen Bua Vg ; cos(2n — 1)x ?

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

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

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

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

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

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

. 1
sinmx, eciu x € [O, E] \D,

c) fx) = {cos X, eCIU X € (%, 1) \D,

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

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

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

7) p(x,y) = In(1 + |x — y|); 8) p(x,y) =el ¥ —1; 9 p(x,y) = |x%—y3|;
10) p(x,y) = l'fl;f 'yl; p(x,y) = cos®(x — y)?

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

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

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

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

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

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

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

1) p(x,y) = maxeepo,q)lx () — y (O

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

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

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



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

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

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

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

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

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

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

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

! L

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

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

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

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

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

B)f, x()dt <1;

1

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

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

1

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

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



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

6 cemecTp

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

2) Alx(®)] = x(t), A:C[0,1] - C[0,1];

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

Alx(®)] =

[x(®)]

[x(®)] =

[x()]

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

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

11) A[x(t)] = f x(7)dt, A:C[0,1] = C[0,1] ;
12) A[x(t)] = f e x(t)dt, A:C[0,1] - C[0,1];
13)Ax—(x1, Z,E,...), A: Ly >y,

3
14) (Ax)(£) = Ty 5sinkt, A: Lo — C[0,1];
15) Ax = (x(1),xG),x(3), ), A+ C[0,1] > L;
16) Ax = (xlxz—zzﬁ) A: ly >l

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

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONIEPATOPOB B 3aJaHHBIX MPOCTPAHCTBAX

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

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

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

7) lo =l

3. Kakue u3 NMPUBCACHHBIX HUKC OIICPATOPOB ABJISAIOTCA JTUHEHHBIMU?

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

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

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



5)
6)
7)

9)

Alx(®)] = |x(@®)|, A:C[0,1] - C[0,1];

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

[IpoBepuTh NMHEHHOCTP W OTPAHUYCHHOCTH (DYHKIIMOHAIOB W HANUTH HMX HOPMBI

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

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

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

9

Haiitn HOpMBI CJ'IG)IYIOHII/IX OIepaTopoOB.

1) Alx(t)] = f x(t)dt, A € L(C[0,1]);

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

4) A[x(t)]—e”lx(t) A€ L(c[o,1]);

5) A[x(t)]z—x(t) A € L(C[0,));

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

9) Alx(t)] (t2 + 2)x(0), A€ L(C[0,1]);
10) A x(t)]:tf x(t)dt, A€ L(L,[0,1]);

11) A[ x(t)]=f 2t + t2)x(t)dr, A € L(L{[0,m]);

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

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

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

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



10.

11.

12.

13.

14.

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

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

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

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

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

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

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

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

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

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

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

2) xo(t) =1 +t2.

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

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

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

4) Alx(D]=x(t) — [, x(s)ds;

5) Alx(D)]=x(t) — [ sx(s)ds.

Ecnu onepatop A obpatum, ToO HAUTH €ro OOPaTHBIN.

Kaxkue u3 onepatopos A € L(l,) BIOJHE HENPEPHIBHEI:

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

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

1) Alx®]=f; x(s)ds;

2) Alx(®)] = (¢t + 2)x(0);

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

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

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

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

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



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

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

1) Alx(@®)]=[, x(s)ds; 2) Alx(O)] = (¢ + 2)x(1); 3) Alx(D)] = tx(t);
4) Alx(®)]=], tsx(s)ds; 5) Alx(®)]=[](t + s)x(s)ds.
16. PemmTh ypaBHEHHUE MPHU 3aIaHHBIX 3HAYCHUAX CBOOOAHOTO wieHa f(t):
1) x(t) =3 J, x(s)ds + f(£), @) f(t) =1,6) f(£) = £,B) f() = 1 — &;
2) x(t) = [ tsx(s)ds + f(), @) f(t) =t,6) f(£) = t%,B) f(t) = t — t%;
3) x(t) = fon cossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
4) x(t) = fon sintcoss x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
5) x(t) = [1 (ts + ?s2)x(s)ds + f(£), @) f(t) = 1,6) f(t) = t2 +1;
6) x(t) = fozn cos(t —s)x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBeIeHNs MPOMEKYTOUYHOMH ATTeCTAIMM.
[IpoMeKyTOUHBI KOHTPOJIb OCYHIECTBIISIETCSS B KOHIIE KaXKIOro ceMecTpa B ¢opme
IK3aMeHa.

IIpumepHbIi 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. OpTOroHAJILHOCTH B THJILOEPTOBOM IpocTpaHcTBe. Teopema 006 0IHO3HAYHOM MPEICTABICHUN
BEKTOpA B BUJIE CYMMBI €TI0 IPOEKIMI HAa OPTOTOHAJIbHBIE MOAIPOCTPAHCTBA.

3. JIlemma 00 OPTOrOHAJIBHBIX MOATIPOCTPAHCTBAX.

4.OpTOHOPMHUpOBAaHHBIE  CHUCTEMBl B  TWILOEPTOBBIX  MpocTpaHcTBaX.CyllecTBOBaHKE
OPTOHOPMHPOBAHHOTO Oa3uca B cenapabenbHoM H-nipocTpaHcTBe.

5.Pane1 @ypre B H-npocTpancTBe. DKCTpEMAIBHOE CBOMCTBO YaCTUYHBIX CYMM psifa Pypse.
6. [lonHOTa M 3aMKHYTOCTh OPTOHOPMHUPOBAHHOM cucTeMbl B H-npocTpaHcTBe.

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

8. Mzomopdusm H-npocTpancTs.

9.Jluneitnble ¢ynkumoHansl B JIHII . Omnpenenenue. Teopema o KOpasMEpHOCTH sapa
JTUHEeHOro QyHKIMOHANA.

10. Teopema Xana-banaxa B JINHEMHOM ITPOCTPAHCTBE.

11. Jluneiinsle HenpepwiBHbe (yHKIHoHansl B JIHII.HenmpepeiBHOCTE M OrpaHUYeHHOCTh
nuHelHoro ¢yHkuunoHana B JIHIL

12. Teopema Xana-banaxa B JIHII.



13. ConpspxenHoe mpoctpancTBo L. Teopema o momHoTte L*.
14.Cnabas cxonumocts B JIHIL.

15.Teopema Pucca o mnpeacTaBiIeHUH JIMHEHWHOTO HempepbiBHOrO (yHKnuoHama B H-
IPOCTPAHCTBE.

16. JIuneiHbIi oniepaTop B JIMHEITHOM ITpocTpaHcTBe. [loHsATHE, TPUMEDHI.
17. Jluneitnsiii HenpepsiBHBIN oneparop B JIHII. HenpepblBHOCTH M OrpaHUUYEHHOCTD .
18.Hopma nuneiinoro oneparopa. CBolcTBa, IPUMEPHI.

19. PaBHOMEpHasi CXOIMMOCTD JIMHEHHBIX ONEpaToOpoB. TeopeMbl O paBHOMEPHOM CXOAUMOCTH B
enuanaHoM kpyre. Cinexcrsue. [Tonnora npocrpancrsa L(L,L).

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

21. IlpuHuun paBHOMEPHON OrPaHUYEHHOCTH.

22. Teopema banaxa-1lITeitnraysa.

23. O6paruslii oneparop. Onpenenenue. Teopema o muHeitHOCTH onepartopa AL,
24. JlocTaTo4HOE YCIOBHE OTPAaHUYCHHON 00paTUMOCTH JIMHEHHOTO OrepaTopa.
25. Teopema o cymectsoBanuu oneparopa (I + A) 71,

26.Teopema 00 OrpaHMYCHHOW OOPAaTUMOCTH OmEparopa, OJU3KOr0 K OTrPaHHUYCHHO
oOparuMomy.

27. PerynspHoe MHOXECTBO, CIEKTP MU PE30JIbBEHTA JIMHEWHOro oreparopa. CreKTpaibHbII
paauyc.

28.IlonsTHe conpsieHHOro onepaTopa. Teopema o ero npenacrasieHuu B H-mpoctpancrse.
29. Teopema 0 TMHEHHOCTU U HETIPEPHIBHOCTU COMPSKEHHOTO ONEPATOPA.
30.CamoconpsikeHHbIE oniepaTtopbl. CBONCTBA.

31.0mpenenenue u NpocTelIIe CBONCTBA KOMIAKTHBIX ONEPATOPOB.

32. Teopema 0 CTPYKType KOMIIAaKTHOTO OIlepaTopa.

33. IlepBas Teopema Opearonapma.

34. Bropas reopema @penroabma.

35. Tpetbs Teopema @penroyibma.

36. Perienue uHTErpasibHBIX ypaBHEeHHH Ppearoabma 2-ro poja Mpyu MalbIx L.

37. Ilpumenenue TeopeM Opearoiabma K pellieHHIO HHTETpaIbHBIX ypaBHeHUH Dpearoabma.
38. IIpuHIUTI CKUMAIONIMX OTOOPAKEHUH.

39. IlpunoxeHus NPUHIMMNA CHKUMAIOUIMX OTOOpaXKEHHM K PpEHICHUI0 CHUCTEM JIMHEHHBIX
YPaBHEHHUHU.

39. IlpumMeHeHNe PUHITUIIA CKUMAIOIINX 0TOOPAKEHHH K PEIICHNUI0 HHTETPAIbHBIX YPaBHEHUH.
40. [IpouzBoanas no I'aro.

41. IIponsBonHas ®permre.



Kputepun BbICTaBJIeHUS] OLICHOK.

OneHka «OTJIINYHOY:

— CHUCTEMaTH3UPOBaHHbIC, TTIyOOKHE M MOJHBIC 3HAHUSA 110 BCEM pas3zesaM JUCLHUIUIMHBL,
a TaKk)Ke 10 OCHOBHBIM BOIIPOCaM, BBIXOISIINM 3a MPe/eIibl yueOHOI MporpaMmBl;

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

— 0Oe3ynpe4yHoe BIAJCHHE MHCTPYMEHTapueM Yy4eOHOW IUCHMILIMHBI, 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 TIIy0OKOe YCBOGHME OCHOBHOM M JIONOJHUTENIBHOW JIMTEpaTyphl,
PEKOMEHI0BaHHOH y4eOHON MPOrpaMMoOii 1o JUCHUILINHE;

— YMEHHUE OPHEHTHUPOBATHCS B TEOPUAX, KOHUEMIMAX U HANPABICHUSX IUCLUIUIMHBI U
J1laBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAY4YHbIE JOCTHKECHHUS IPYTUX AUCLUILINH;

— TBOpYECKasi CaMOCTOATENbHas paboTa Ha MPaKTHYECKUX/CEMHUHAPCKUX/I1a00paTOPHBIX
3aHATUSAX, AKTHBHOE YYacTHE B TPYIIOBBIX OOCYKICHHSX, BBICOKHH YPOBEHBb KYJIbTYPHI
VICIIOJIHEHUS 3aJJaHN;

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

OneHka «xopomom:

— JIOCTaTOYHO IIOJIHBIE U CUCTEMAaTU3UPOBAHHbBIE 3HAHUSA 110 JUCLUILINHE;

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

— WCIIOJb30BAaHUE HAYYHOW TEPMHHOJIOTHH, JIMHTBUCTUYECKH W JIOTHYECKHU IPABUIIBHOE
U3JI0’KEHHE OTBETA Ha BOIIPOCHI, YMEHHUE JIeJaTh 00OCHOBAHHBIE BBIBOIBI;

— BIIQJICHUE UHCTPYMEHTApPUEM 110 JUCLUIUIMHE, YMEHHUE €r0 UCII0Ib30BATh B IOCTAHOBKE
U pellIeHUH HayYHbIX U Npo(ecCHOHANbHBIX 331a4;

— YCBOEHHE OCHOBHOM M JIOMOJHUTEIBHOW JUTEpaTyphbl, PEKOMEHIOBAHHON y4eOHOI
IIPOrpaMMOii 10 TUCLHUIUINHE;

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

— cpenHuM ypoBeHb CGOPMHUPOBAHHOCTH 3asBJIEHHBIX B pabouell mnporpamme
KOMIIETECHIIUH.

OneHka «y10BIETBOPUTEIBHO»:

— JIOCTATOYHbII MUHUMAaJIbHBIN 00bEM 3HAHUN N0 AUCLUILINHE;

— YCBOCHHE OCHOBHOM JIMTEPATYPhl, PEKOMEHJIOBAHHOW Y4eOHON TPOrpamMMoii;

— YMEHHE OpPUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLENIMAX M HANpPaBICHUAX IIO
JUCLHUIIJIMHE U 1aBaTh UM OLICHKY;

— HCIOJb30BAHUE HAYYHOU TEPMHUHOJIOTMM, CTHIMCTHUYECKOE U JIOTUYECKOE U3JI0KECHUE
OTBETa Ha BOMPOCHI, YMEHUE JIeTIaTh BHIBOBI O€3 CYIIECTBEHHBIX OIINOOK;

— BJIaJICHHE WHCTPYMEHTAapHeM Y4eOHOH AMCHUIUIMHBI, YMEHHME €ro HCIOJIb30BaTh B
pELICHNH TUIIOBBIX 33/1a4;

— YMEHHE 101 PyKOBOJCTBOM IIPENIOAABATEINS pellaTh CTaHAAPTHBIE 3a1a4H;

— pabota 1moj; pyKOBOJCTBOM IIpenojaBaTesisi Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHB KYJIBTYpPbI UCIIOJIHEHUS 3a/1aHUM;

— JIOCTaTOYHBI MUHHMAaJbHBI yYpOBEHb C(OPMHUPOBAHHOCTH 3asBJIEHHBIX B padouyeit
[Iporpamme KOMIIETEHLIUHN.

OrneHka «HEeyI0BIETBOPUTEIHHON:
— (pparmMeHTapHBIC 3HAHUS MO JUCLUIUINHE;
— OTKa3 OT OTBETa (BBHITOJTHEHHUS TUCEMEHHON PabOThI);



— 3HAaHUE OTHCJIBHBIX HCTOYHHUKOB, PEKOMEHJOBaHHBIX Y4e€OHOH MporpamMmoi 1o
JUCLHUTIIINHE;

— HEYMEHUE HUCII0JIb30BaTh HAYUHYIO TEPMHUHOJIOTHIO;

— HaJIM4KE rPyOBIX OMIMOOK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUM;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMIIETCHIIUH.

OueHouHble cpencTBa Uil MHBAIUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM MX WHAMBUIYAIbHBIX IICUXO()U3NIECKHX OCOOCHHOCTEH.

— NOpu HEOOXOJUMOCTH HMHBAIMJIAM U JIMLIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3/10pOBbS [IPENOCTABIISAETCS JOIOJIHUTENBHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA 3K3aMEHE;

— P NPOBEJICHUU MPOLIETYPHl OLICHUBAHUS PE3YJIbTATOB 00YUEHUSI HHBAIUOB U JIUIL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbsl IIPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpY HEOOXOAUMOCTH JJIsl 00Y4AIOIIUXCSl C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/10POBbSI
M UHBAJUAOB IpOLEypa OLIEHHWBAHUA pE3yJIbTaTOB OOyYeHHUs M0 AUCLUMIIMHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHusl pe3yiabTaTOB OOY4YE€HUS WHBAIUAOB U JIUIl C OTPAHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0POBBsSI 110 TUCIMIIMHE MPEIyCMaTpUBaeT MpeoCcTaBIeHue HH(OpMAIH B
dbopMmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBbS M BOCIIPHUATHS UH(DOpMAaLIUU:

JUig au1 ¢ HapyIIEHUSIMU 3PEHUSL:

— B MieyaTHOM popme yBeTMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JI1st L ¢ HapyIIEeHUsIMH CllyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
00yyJaronmxcs

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIsA).

5.1 OcHoBHas JiuTEpaTypa:

1. Harancon W.I1. Teopus yHKIMIA BeLIeCTBEHHOM IEpEMEHHOM . YUeOHUK 1S By30B. 5-€
u3., crep. — CI16.: M3narensctBo “Jlans”, 2008. — 560 c.: nn. — (Y4ueOnuku A By30B. CrerpaibHast
mureparypa). ISBN 978-5-8114-0136-9

2. Jliocrepruk JI.A., Cobones B.W. Kpatkuii kypc GyHKIMOHAIBHOTO aHaM3a | YueOHoe
nocooue. 2-e u3., crep. — CI10.: M3narenberBo “Jlanp”, 2009. — 272 ¢. — (YueOHHUKH TS BY30B.
Cnemmanpshas uteparypa). ISBN 978-5-8114-0976-1

3. Biacosa E.A., Mapuesckwuii V.K. DiemeHTsI QyHKIIMOHATBHOTO aHaM3a: Y ueOHoe
noco6ue. — CII6.: M3narensctBo “Jlans”, 2015. — 400 c. — (YueOnuku juist By30B. CrienuaibHas
mateparypa). ISBN 978-5-8114-1958-6

4. I'ypesuu A.IL., Kopues B.B., XpomoB A.I1. COopHuK 3a/1a4 0 (QyHKIMOHATIEHOMY
aHam3y. YdeOHOe mocoowue. 2-¢ u3j., uchp.. — CI10.: U3narenscrBo “Jlans”, 2012. — 192 ¢. : wit. —
(YueGnuxku s By30B. CrienmasnbHas nureparypa). ISBN 978-5-8114-1274-7

I[J'ISI OCBOCHU JUCHUIIIMHBI HHBAJIMAAMU U JIMIAMH C OTPAaHUYCHHBIMU BO3MOKHOCTAMUA
300pPOBbA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3H6KT‘pOHHO-6I/I6HI/IOTeqHBIX CHUCTEMaAX .



5.2 JlonosiHUTEIbHAS JIATEPaTypa:

1. Konmoropor A.H., ®omun C.B. DnemMeHThI TeOpru GYHKITHN U GyHKITMOHATEHOTO
a"anm3a. — 7-e w31, — M.: ©DUSMATIINUT. 2009. — 572 c. — ISBN 978-5-9221-0266-7

2 Tpenorun B.A. ®yHKIMOHATBHBIN aHAIN3. Y4UeOHUK. — 4-€ u3/1., ucnp. — M.
OU3MATIIUT, 2007.—488 c. — ISBN 978-5-9221-0804-1

3. lemunosuy b.I1. COopHUK 33724 U yITPXKHEHUH 110 MaTEMaTHYECKOMY aHAIHU3Y. Yd4eOHOe

mocobue. - Jlann, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Hepeqenb pecypcoB I/IH(l)OpMaIII/IOHHO-TeJIeKOMMyHHKaIIHOHHOﬁ ceTHn
«I/IHTepHeT», HEOGXOI[I/IMI)IX AJiIsi OCBOCHHUA JUCHUIIJIMHBI

1. Bukunenus, cBOOOIHAS SHIUKIIONETHSI. [D5eKTpOHHBIN pecypcl]. —
http://ru.wikipedia.org

2. Karanor undopmanuonHoii cucremsl «EnmHOEe OKHO qocTyma K 00pa3oBaTelbHBIM
pecypcam». [DnekrponHsiit pecypc]. — http://window.edu.ru/window/catalog

3. DKcnoHEeHTa, 00pa30oBaTENbHBI MATEeMAaTHYCCKUI CaT. [DIEKTPOHHBIA pecypc]. —
http://www.exponenta.ru

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

7. MeToau4eckne yKazaHusi JJIsi 00yIal0MAXCS 110 OCBOECHHIO TN CIUILIHHBI

[lo kypcy npenycMOTpEHO NpOBEACHUE JIEKIIMOHHBIX 3aHATUN, HAa KOTOPBIX J1aeTCs
OCHOBHOM TEOpPETHYECKHIM MarepHaj, J1abopaTOpHBIX 3aHATUH, MO3BOJSIOIMX CTyAEHTaM B
MIOJTHOM Mepe O3HAKOMHUTBCS C pasfesaMH (DYHKIIMOHAJILHOTO aHaJH3a U OCBOMTHCS B PEIICHUH
NPaKTUYECKHX 3a/1a4.

BaxneiimuM sTanoM Kypca SIBISIETCd CaMOCTOATENbHass paboTa IO JUCIHUIUIMHE
«DyHKIMOHAIBHBIN aHAIIU3.

Henbto camocToATenbHOW paboThl OakanaBpa sBISETCS  YIJyOJeHHE 3HAHMH,
HOJYYEHHBIX B pPe3y/bTaTe ayJUTOPHBIX 3aHATUN. BbipabaThIBatoOTCS HABBIKU CAMOCTOSITEIbHON
paboThL. 3aKpETISIOTCS ONBIT U 3HAHMSL, ITOJIyY€HHBIE BO BpEMs TJaOOPATOPHBIX 3aHITHH.

CamocrosiTennbHasi paboTa CTYJAEHTOB B XOA€ W3YYEHUS JUCHUIUIMHBI COCTOUT B
BBIMOJIHEHUM ~ WMHJMBHUIyaJdbHBIX  3a/laHUM, 3aJaBaeMbIX  IperojaBaTelieM,  BEeAyIIUM
7TabopaTOpHbIE 3aHSTHS, TIOATOTOBKM TEOPETHYECKOTO MaTepuaia K JJabopaTOPHBIM 3aHATHSM,
Ha OCHOBE KOHCHEKTOB JIEKUUH M y4eOHOW JIMTepaTypbl, COIVIACHO KaJE€HIApHOMY IUIaHy U
MOJTOTOBKH TEOPETUYECKOTO MaTepraia K TECTOBOMY OIPOCY, 3a4eTy M JK3aMEeHY, COTJIAaCHO
BOIIPOCAM K 3K3aMEHY.

VYkazanust mo opopMIICHHIO padoT:

- pabora Ha JA0OPAaTOPHBIX 3aHATHSAX M KOHCIIEKTHI JIGKIIUH MOTYT BBINOJHATHCS Ha
OTJIENbHBIX JIUCTAX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaau;

- oopMIIeHHE WHAUBUYAIbHBIX 33aHUH JKeNaTeIbHO Ha OTAEIbHBIX JIUCTaX.

[TpoBepka WHIMBUAYANBHBIX 3aJaHU 1O TeMaM, pa3o0paHHBIM Ha JabOpaTOPHBIX
3aHATUAX, OCYILIECTBISIETCS Yepe3 HeIeN0 Ha TEKyIIeM J1JabopaTOPHOM 3aHATHH, JTUOO0 B TEUECHHUE
HEJIEJH TT0CTIe ATOTO 3aHATHS HA KOHCYJIbTAIIUH.

Jlnisi pa3bsCHEHUS! HEMOHSATHBIX BOIPOCOB JIEKTOPOM M aCCUCTEHTOM €KEHEJEbHO
TIPOBOJISITCSI KOHCYJIBTAIINH, O BPEMEHH KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMHU BO3MO>KHOCTSIMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEET HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE YUeOHOro Marepuaia.


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 M OO0YyJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU

BO3MOXHOCTAMHU 300POBbSI.

8. Ilepeyenb MH(POPMANUOHHBIX TEXHOJOTHI, UCIOJIb3yeMbIX MPH OCYHIECTBJIEHUHU
00pa3oBaTe/ILHOIO MPOIEcca MO0 TUCHHUILIUHE.

8.1 IlepeueHb HPOPMALMOHHBIX TEXHOJIOTHIA.

NudopmannoHHbIe TEXHOJIOTHH — HE TPETYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHus .
IIporpammHOe oOecnieueHue - He IPEIyCMOTPEHO.

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)

9. MarepuanbHo-TexHHYeCKast

0aza, HeoOXoauMass [  OCYLIECTBJICHUS

06pa3OBaTean0r0 npouecca mo 1MCIHUIlIJINHE

MatepuanbHO-TEXHUYECKOE 00ecreyeHre TUCIUILIUHBI U
Ne Bun pabor
OCHAIIICHHOCTh
1. JleknoHHble 3aHATHA | JIGKIIMOHHAs ayIuTOpuUs, OCHAIEHHass NpPe3eHTAlnOHHON
TEXHUKON (IIPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammHubIM obecnieuennem (I10): A305.
2. JlaGopatopHbie AynuTtopusi, OcHallleHHast yueOHOM MeOenbio (CTOJIBI, CTYIIb),
3aHSTHA COOTBETCTBYIOIIEH KOJIMYECTBY CTYAEHTOB: 133.
3. I'pynnossie Aynutopus A305.
(MHIUBUYyaTbHBIE)
KOHCYJIbTaIlH
4. Texymmii  koHTpousb, | Aynutopus A305.
MIPOMEKYTOUHAS
aTTecTanus
5. CamocrosiTenbHas Kabuner 11 camMocTOSITENbHONM  pabOThl, OCHAIIEHHBIN
paboTta KOMITBIOTEPHON TEXHUKOW C BO3MOXHOCTBIO MOIKIIOUEHHS K
cetn «MHTEpHET», TPOTPaMMOI HKPAHHOTO YBEIHUYCHHS U
00€CIEeYeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIIMOHHO-
oOpa3oBaTenbHYI0 cpeay yauBepcuteTa: 105.



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







