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1 Hesau v 321291 M3y4YeHUS] TUCHMILIMHBI .

1.1 Hesn u3y4yeHUs1 TUCLMIIIMHBI.

[lenbto npenogaBaHus U U3y4eHUs JUCHMILIMHBI « Teopus onepaTopoB» sBJISETCS
OBJIAJICHHUE CTYJICHTaMU METO/IaMH (yH KIIMOHAJIBHOTO aHaIM3a HEMOCPEICTBEHHO
IPUMBIKAIOIMMU K 337a4aM IPUKIaJHON MaTeMaTUKU, KOTOpble HEOOX0AUMBI C OJJHOH CTOPOHBI
i opMUpPOBaHMS HABBIKOB pabOTHI C aOCTPAKTHBIMU MaTeMaTHUECKUMU MTOHSATUSIMH, a C
JPYTOi CTOPOHBI JUIsl BOCIIPUATHS C OOLIETEOPETHYECKUX MO3UIIUHN UAEH U METO/I0B CMEKHBIX
JUCLUIIIMH, TOATOTOBKH BBIIIYCKHUKA KaK M K HAy4HO-HUCCIIEI0BATENIbCKON IESATENbHOCTH, TaK U
K IPOU3BOJICTBEHHO TEXHOJIOTMUYECKOH eATEIbHOCTH B 00JaCTH PELICHUs IPUKIAIHbIX 3a/a4.

1.2 3agauu TUCHMIINHBI .

3agadeit u3ydeHus IUCIUIIINHEI “Teopus onepaTopoB’’sBISETCA Pa3BUTHE
CIIOCOOHOCTEH CTY/IEHTa TOHNMAaTh, COBEPIIICHCTBOBATH M IPHUMEHSTH COBPEMEHHBII
MaTeMaTHYECKUH armapar Mpu perieHruH 3a/1a4, BOSHUKAIOIIMX Ha MPAKTUKE U B HAYYHO-
M CCIIEA0BATENbCKON JEATEIbHOCTH.

1.3 Mecro aucuuniuHbl (MOayJis) B CTPYKTY pe 00pa30BaTeIbHOM MPOTr PAMMBI.
Kypc «TEOPUS OITEPATOPOB» oTHOCHTCS K JUCUMIUIMHAM 10 BEIOOPY BapUaTUBHON

yactu biioka 1. J]s ocBoeHus Kypca CTyleHTaMi Heo0X0IMMO HaJIMYue Y CTYIEHTOB 3HAHUH U
YMEHHI MpUOOPETEHHBIX B pe3ylIbTaTe M3y4eHUsS UMH 0a30BBIX KYpCOB MAaTE€MaTHUECKOTO
aHajm3a, ajareOphbl U aHATTMTUYECKON reomeTprH, TuhhepeHIINATBHBIX YPaBHCHUN. 3HAHUA,
MOJIy4E€HHbIE ITPU U3YYEHUH JAaHHOTO Kypca , HaX0sT IPUMEHEHUE U U3yuYeHUH «YpaBHEHUN
MaTemaTtuueckon ¢u3nku», «/IuddepeHnanbHbIX ypaBHEHH Y, « Teopun BeposTHOCTEN»,
«HHUCIEHHBIX METOJOB», Psifa JUCLUILINH CIENMaIn3ali. MeToibl TeOpuH OIepaTopoB
HaXOJSAT CBOE MPUJIOKEHUE B PA3IMUHBIX c(epaX COBPEMEHHOM IPUKIAJHOW MaTeMaTHKH,
HalpuMep MpU CO3AAHUHU COBPEMEHHBIX CHCTEM YIIPABJIEHHUS], 4 TAKKE B HAYUHO-

U CCIIeI0BATENbCKOM paboTe.

1.4 IlepeyeHb IUIAHMPYEMBIX pe3y/IbTATOB O0y4YeHHMsl 1O JMCHUILIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMH OCBOCHHs 00pa30BaTe/IbHOM NPOTrpaMMbl.

N3yuenue naHHOM yaeOHOH NUCITUILIMHBI HATPABJICHO Ha (OPMHpPOBAHHE Y 00yYaO X CS

KOMIIETEHIIUH
N Nupnexc Conepxanue B pe3ynbrare nzydenus yaeOHON JUCITUTIITHHBI
I ;_)1 KOMIIET | KOMIETeHUHH (WM e€ 00y4aroIecst JOIKHBI
| eHuum YacTH) 3HATH yMeTh BJIaJIeTh
1. Cnoco6GHocCThIO OcHoBHBIE JIOKa3bIBATh METOJaMU
[K-2 IIOHUMATh, IIOHSATHS, YTBEPKIEHUS, (byHKIMOHAIIBH
COBEPILICHCTBOBATb U | TEOPEMBI cnenuuYHbIe | Or0  aHauM3a
IIPUMEHSATH METOJBI, JUIS 1L
COBPEMEHHBbIN ATOPUTMBl M | (QyHKIMOHAIBH | MCCIIEIOBAHUS
MaTeMaTUUYeCKU I CpeacTBa Or0  aHauM3a, | pasinyHbIX
armapar (GYHKIIMOHAIb | NPUMEHSTh IIPUKIIAIHBIX




Wuexc Conepxanue B pe3ynbrare nzydenus yaeOHON TUCITUIIITUHBI
KOMIIET | KOMIICTCHIIUH (WM ¢ 00yJaroIuecs JOJHKHBI

II.II.
CHIIUH qaCTI/I) 3HATb YMETH BJIaJd€Th

HOTO aHaJlu3a | METOJbl TEOPUH | 3a7ad.
" TEOPHH | ONIEPaTOPOB IS
OIIepaTopoB peteHus
MaTeMaTHYECKH
X 327124

2. CTpyKTYypa U cofepKaHHe JMCHUIIIMHBI.

2.1 Pacnpenesienne TPpyA0€ MKOCTH JMCUMILIMHBI 110 BUIaM pPadoT.

OOm@ass  Tpymo€MKOCTh JIUCHUIUIMHBI cocTaBiseT 8 3ad.em. (288 wacoB), uX
pacripesiesieHue 1Mo BiAaM paboT MpeCTaBIeHO B Tabiuie

TpynoemkocTh, 4acoB
Bun pabotsr

5 cemecTp 6 cemecTp Bcero
KonraktHas padora (Bcero), B TOM 4ucJjie: 74,3 68,3 142.6
AynaurtopHasi padora: 70 64 138
B ToM 4uciie:
Jlexuuu (JI) 34 32 66
JlaGopatopusbie pabotsl (JIP) 36 32 68
HNuas xoHTaKkTHAs padora
KonTponupyemas camoctositenbHas padota (KCP) 4 4 8
[Mpomexyrounas arrectauust (MKP) 0,3 0,3 0,6
CamocrosiTeibHAsA padoTa: 69,7 75,7 145,4
CamoroaroToBka 25 31 56
IToaroroBka u cjaada pK3aMeHa 447 447 894
OO01mast TPy 10€eMKOCTh 144 144 288
By HTOroBOro KOHTpoJis IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTYypa IMCUMILIMHBI:

Pacnipenenenue Bu1oB yaeOHOM pabOThI U UX TPYAOEMKOCTH I10 pa3zieiaM JUCLUIIINHBIL.
Paznensl qucnunmHel, n3ydaembie B 5 (Tadm.2) u 6 (Tadn. 3) cemectpax

Tabnuua 2. Pazaens! AMCHUIIIMHBL, U3y4aeMbI€ B O CEMECTpE.



KomraecTBo wacos

AymutopHas
paboTta
No HaumenoBanue pasziesion
Bceero
Beero| 1 | ' | cpc | 23
1 2 3 4 5 6 7 8
1. |Tpuronomerpudeckue psiasl Oypne 30 14 6 8 6 10
2. |Wurerpan JleGera 37 20 8 12 6 11
3. |lIpocrpancTra Jlebera 29 12 6 6 6 11
4 JInHeliHple HOPMUPOBAHHBIE IPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero mo pa3nenam IucCIUTIIAHBI 139,7( 74 | 34 36 25 447
[Mpomesxxyrounas arrectauus (MKP) 0,3
Kontpoins camoctosarensHoi padotsl (KCP) 4
Uroro 144 | 74 34 36 25 | 44,7
Tabnuua 3. Paznens! qUCHUIIINHBL, U3y4aeMbie B 6 ceMecTpe.
KoymuecTtBo yacos
AymtopHas
paboTa
No HaumenoBanue pa3zznesos Beero
Beero| JI P CPC 33
1 2 3 4 5 6 7 8
1 |EBKIMIOBBI IPOCTPAHCTBA 29 12 6 6 8 9
2 |Jluneinble (yHKIIMOHATBI 29 10 6 4 9 10
3 |JluneiiHbIe onepaTOphI 38 22 10 12 12 14
4 [punoskeHus TMHEHHBIX OIIEPaTOPOB 43,71 20 10 10 12 11,7
Bcero no pazaenam v cClMIIMHbBL 139,7| 64 32 32 31 44,7
[Tpomexxyrounas arrectarus (MKP) 0,3
KonTpons camocrositenbhoii padorsl (KCP)| 4
Uroro 144 | 64 32 32 31 44,7

[lpumeuvanue: JI — nexuuu, JIP — naGoparopubie 3anstus, CPC — camocrositenbHas paborta
cryaenta, KCP — konTpomupyemas paboTa cTyneHTa, D3- HOATOTOBKA K cJade 3adera U

J9K3aMCHaA.

2.3 Conep:xkanue pa3iesioB JTUCIAILIAHBI:
2.3.1 3aHATHA Je KIIHOHHOI0 TUIIA.

Paznenbl nucuummuel, u3ydaemole B 5 (Tabn.4) u 6 (tabn. 5) cemectpax

Tabmuma 4. Pasjens! IUCHUIIINMHBL, H3ydaeMble B 5 ceMecTpe.




HOpPMHPOBaHHbIE MpocTpancTBa. Onpeaenenue. [Ipumepsl.
[Ipenen nocnenoarensHoctu B JIHII. CBoiicTBa
npenenos. 3aaaun. OTKPHITHIE U 3aMKHYTbIE
npoctpanctBa B L. [Ipenensnas Touka. Teopema.
DKBUBAJICHTHBIE HOPMBI. Teopema 00 IKBUBAJICHTHBIX
HOpMax B KOHEYHOMEPHOM IIpocTpaHcTBe. PaccrosiHue ot
TOYKM 10 moanpocrpaHcTea. Jlemma Pucca o mourn

Nol HaumenoBanue dopma TeKyIIero
Coneprxanue paszzaena
paszziena KOHTPOJIA
1 2 3 4
1|Tpuronomerpuy |[lepuonnueckue BenuunHbl. ['apMOHHYECKUN aHATH3. Omnpoc no
CCKHE PSZIbI [Monstue psana. Kos pdunuentsr @ypre.MaTerpan pe3ynbTaTam
Dypre Hupuxie.Jlemma Pumana. Cnenctue u3 He€. [Ipunnmmn WHIUBUTYAJIBHOT
sokanu3uui. [lpusnaku vau n Jlunnmna cxoquMocTu 0 3aaHusl
pana @ypwe B Touke. Pasznoxenue B psan Oypbe s
IIPOU3BOJIBHOTO ITpoMeExKyTKa. Pasnoxxenue B psag Oypee
Herepuoauueckor GpyHkinu. Pasnoxenue B psag Oypee
TOJIBKO 110 CUHYCaM M TOJIBKO 110 KOCHHYCaM.
PaBHOMepHas cxoauMocTs psiga O ypee.
1 2 3 4
2|{Wnrerpan Heo6xoaumocTs 0000 IICHU S TTOHSTHS HHTETpajia Omnpoc o
JleGera Pumana..MuoxectBa Touek. [lonsatue mepsl. CBolicTBa  |pesynbraram
Mepbl. MHOXeCTBO Mepbl HOJIb. OTPEeesCHNs, IPUMEPBL. | yH IUBH YA bHOT
M3mepumsie ¢yHkiun. Teopema 00 3KBUBaIEHTHBIX 0 3ajaHus
ornpezeneHusx n3Mepumon gpynkuu. CpoiictBa
M3MEPUMBIX QYHKLHMH.
WuTerpan Jlebera oT orpaHHYEHHON U3MEPUMOI
byH KM, ToHSATHE. Teopema o CYIIeCTBOBAHUU
unrerpana Jlebera. CpaBHeHue ¢ uHTErpanoM Pumana
Murerpan JleGera no npou3BOJIbHOMY H3MEPUMOMY
MHOXecTBY. CBolicTBa unTerpaia Jlebera . Uaterpan
Jlebera oT HeorpaHUYEHHOU (PYHKIIUH.
3{IIpocrpanctea |[loustue L ,[a,b]. Teopema 0 BIOKEHUH IPOCTPAHCTB. 1. Onpoc no
Jlebera JInueinocts npocrpancts L, [a,b]. Hepasenctso pe3ynbTaTam
['énbnepa. Hepasenctso Munkosckoro. Hopma B L[, b].| ”HAUBAYalnbHO
[Ipoctpanctso L,[a, b]. CoiictBa pynkuwmii L,[a, b]. IO 3aJ1aHHs
Cxomumocts B L,[a,b]. Teopembl 0 eTMHCTBEHHOCTU 2. KomtoksuyMm
npezesa, 0 HePepbIBHOCTH HOPMBI, (PYHIAMEHTAIBHOCTH |
u cxonumoctu B L,[a,b].
Teopema o npubmxennn ¢pyaxunit us L,[a, b].
4)JInneiinbie Jluneitnbie npoctpancTBa. Onpenenenus. [Ipumepsr. Omnpoc o
HopmupoBaHHbI |M3omop dusm.. JInHeliHas 3aBucuMocTh. basuc. pesynbTatam
e npocTpaHcTBa. [PazmepHocTs. @akTop-npocTpancTBo. TeopeMa o VIHIUBH TyaIbHOT
pasMepHOCTH (pakTOp-npocTpaHcTBa. JInHeliHbIe 0 3a7aHuUs




nepneHauKyisipe. @ yHgaMeHTAIbHOCTh B JIMHEHHOM
HOpPMHUPOBaHHOM IpocTpaHcTe. [lonsarus. CpoiictBa

banaxoBeie npoctpancTsa. [lonsarus. [Ipumepsl. [Ipumep

HEIMOJHOTO HOPMHUPOBAHHOTO MPOCTpaHCTBA. Psibl B

HOPMHPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb, KPUTEPUU
Komm, aGcomoTHas cXoquMocTh. [IpruHIIUTT BIIOKEHHBIX

mapoB. Teopema bapa.KoMnakrHbie MHOKECTBA B
HOPMHUPOBAHHBIX TPOCTPAHCTBAX, OTPAHUYEHHOCTD U

3aMKH YTOCTb KOMITAKTHOI'O MHOXXECTBA. HpCI[KOMHaKTHI)IG

MHOecTBa. CBsA3b ¢ KOMITAaKTHBIMUA MHOKECTBAMM.

Kputepuii Xaycnop da mpeaxoMnakTHOCTH MHOXKECTBA B

HOPMUPOBAHHBIX MTpOCcTpaHcTBax. KoMnakTHOCTh U
KOHEUYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH

JIOKaJIbHO-KOMIIAKTHOTO IIpOocTpaHcTBa. Teopema Apnena.

banaxoBble MpOCTpaHCTBA CO CYETHBIM OA3HCOM.
IonsTue. Ilpumepsl.

OrnpezneneHue u npuMepsl cenapadenbHbIX
HOPMHPOBAHHBIX IPOCTPAHCTB.

Tabnuua 5. Pa3nensl qUCIUTIIUMHBL, U3ydaeMble B 6 cemecTpe.

HaumenoBanue dopMa TEeKyIIEero
Ne Coaeprkanue pasaena
pasznena KOHTPOJIS
1 2 3 4
EBKIMA0BBI OmnpeneneHue ruyibOEpTOBa NPOCTPAHCTBA. Omnpoc o
TpOCTPAHCTBA [Tpumepsi. OpTOrOHATBLHOCTH B THIILOEPTOBOM pe3yJibTaTaM
npoctpaHcTse. Teopema 00 0OJHO3HAYHOM VIHJIUBH TyaJIEHOTO
MpEACTaBIECHNUN BEKTOpPA B BUJI€ CYMMBI €T0 3anaHus
MPOEKLMI HAa OPTOrOHAIbHbIE TOANPOCTPAHCTBA.
JlemMa 06 OpTOrOHAJIBHBIX TOAIIPOCTPAHCTBAX.
OpTOHOPMHPOBAHHBIE CUCTEMBI B THJIBOEPTOBBIX
npoctpancTBax. CyliecTBOBaHUE
OpPTOHOPMHUPOBAHHOTO 0a3uca B cenapadenbHoM H-
npoctpancTse. Panel @ypse B H-nipoctpancrse.
DKcTpeMalibHOE CBOMCTBO YaCTUYHBIX CYMM psia
Oypwe. IlomHOTa U 3aMKH yTOCTh
OPTOHOPMHUPOBAHHOMU cucTtembl B H-ripocTpaHcTse.
Teopema Pucca-®uiepa B H-npoctpanctse.
W3zomop ¢uzm H-pocTpaHcTs.
1 2 3 4
ITuHelinbIe Jluneinbie ¢ynkauonans! B JIHIT . Onpenenenue.  |Ompoc o
byH KIMOHaTBI Teopema 0 KOpa3MepHOCTH Apa JIMHEHHOTO pe3yibTaraMm
¢ynkumnonana. Teopema Xana-banaxa B IMHEHHOM  |MHIUBUIYaJIBHOTO
IIPOCTpAaHCTBE. JIMHEIHBIE HENIPEPBIBHBIC 3a1aHUs

¢ynkumonainsl B JIHIL. HenpepbsiBHOCTE 1




OTPaHUYEHHOCTH JIMHEHHOTO dyHKIIMoHana B JIHIL
Teopema Xana-banaxa B JIHIIL. Conpsbxennoe
npoctpanctBo L*. Teopema o monnore L*. Cnabas
cxogumocth B JIHIIL Teopema Pucca o
Mpe/ICTaBICHUN JTUHEHHOTO HEMPEPHIBHOTO
¢yakunonana B H-mpoctpancrse.

[TnHENHBIE
DIIEPATOPHI

JInHeMHBIN OnepaTop B IMHEMHOM IIPOCTPAHCTBE.
[lonstue, npumepsl. JInHEHbIN HENPEPBIBHbII
oneparop B JIHIL. HenpepblBHOCTS 1
OIrpaHUYeHHOCTh. HopMma JINHEHHOro OrpaHuYEeHHOTO
oneparopa. CBoiictBa, mpuMepbl. PaBHOMepHas
CXOJUMOCTB JIMHENHBIX OIlEpaTopoB. TeopeMbl 0
PaBHOMEPHOM CXOAUMOCTH B €MHUYHOM KpyTe.
Cnencrsue. [lomrora npocrpanctea L(L, L,).
CunbHast cxogumoctsb B L(L, L,).ITpumepsr.
[Ipunnun paBHOoMepHOIi 1 orpanndeHHocT. Teopema
banaxa- [lIrefinraysa. OG6paTHbIil onepaTop.
Onpenenenue. Teopema o IMHENHOCTH oliepaTopa
A™'. JlocraTouHOE yCIOBHE OrpaHHYEHHOI
o0paTUMOCTH JIMHEHHOrO onepaTopa. Teopema o
cymectBoBanuu oneparopa (I + A)~1. Teopema 06
OTpaHMYEHHOI 00paTUMOCTH oreparopa, OJIM3KOro K
orpaHuuyeHHO oOpatumomy. PerynspHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA JIMHEHHOTO
oneparopa. CriekrpansHbiii paaunyc. [lonsarue
COIIPsDKEHHOTO oneparopa. Teopema o ero
npeacrasiaeHun B H-npoctpanctee. Teopema o
JMHEHHOCTU U HENPEPBIBHOCTH COMPSHKEHHOTO
oneparopa. CaMOCONPSKEHHBIE OIIEPaTOPBI.
Caoiictea. OnpeneneHue U NpocTeime cBoicTBa
KOMITAKTHBIX 0II€paTopoB. Teopema o cTpyKType
KOMITaKTHOT'O OIIE€paTopa.

1. Ompoc o
pe3yabraTaMm
WHJINBUAYaITbHOT
0 3aaHus

2. KonnokBuym

[IpunoxxeHus
THUHEUHBIX
DIIEpaTOpPOB

IlepBas Teopema @pearonpma. Bropas reopema
®penaronsma. Tpetss Teopema Openrosbpma.
Pemenue nnTerpanbHbIX ypaBHeHu @penrosipma 2-
IO pOJia C BBIPOXKACHHBIM siipoM. MccnenoBanue
WHTETPAJIbHBIX ypaBHEeHUN Dpearonpma ¢ OMOUIBIO
ansrepHatuBbl Opearonsma. Pe30nbBEHTHBIN METOA
peLIeHUs] UHTETPAIBHBIX YpaBHEHUN. MeTon
cxuMaronm x otoopakeruii. [IponsBonubeie Opere
u ["aTo.

Omnpoc o
pe3yabraraMm
WHAWBUAYAJIIbHOT'O
3aaHus




2.3.3 JIabopaTopHbIe 3aHATHS.

Ta6HHHa 6 Pazgensl JAUCHOUIIINHBI, U3Yy9aCMbIC B 5 CEMECCTpC.

HanmenoBanue
dopma TeKyIIero
Ne | paznena/monyn HanmenoBanue 1abopaTOpHBIX paboT
KOHTpPOJIS
A
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psasl Pypee Ha (-m,m) | 1. Beimonnenue
YECKUE PsIIbI IIPaKTUYECKU X
Dype Tema 2. Tpuronomerpuueckoe psasl Dypobe Ha (-1,1) sayaHumil
Tema 3. Pasnosxenus B pan Pypbe TOIBKO IO CHHYCAM | 2 Ompoc 110
WA TOJIBKO I10 KOCMHYCaM pe3yJipTaram
MPaKTHYECKU X
Tema 4. Ocobennoctr ko3 pduiineHToB psina Oypowe. P .
3ajaHu i
JuddepeHinpoBanre 1 UHTETPUPOBAHUE PSTOB
Dypbe
2 | NaTerpan Tema 1. Mepa Jlebera. 1. Bemmonuenue
Jlebera MPAKTUYECKU X
Tema 2. MuosxecTtBa Mepbl 0 3a1aHMI
Tema 3. N3mMepuMbie MHOKECTBA 2. Omnpoc 1o
pe3ynpTaraM
Tema 4. U3smepumebie 15071
p Py MPaKTUYECKU X
Tema 5. UnTerpan Jlebera ot orpanndeHHbIX GyHKIui | 3aAaHHH
Tema 6. UnTerpan JleGera oT HeOrpaHUYCHHBIX
byH K
3 | IlpoctpanctBa | Tema | OCHOBHBIE CBONCTBA IIPOCTPAHCTB LP 1. BeimonHeHue
Jlebera MPAKTUYECKU X
Tema 2. CxonuMOCTb B MpOCTpaHcTBax Lp 3anaHmi
Tema 3. TITOTHOCTH MHOKECTB B IPOCTpaHCTBAxX LP 2. Ompoc 1o
pe3yabTraram
MPaKTUYECKU X
3alaHu
4 | Jluneiinble Tema 1. MeTprKka B TMHEHHBIX IPOCTPAHCTBAX. 1. Beinonnenue
HOPMUPOBAHH MIPAKTUYECKU X
pIe Tema 2. Hopma B IMHEHHBIX IPOCTPaHCTBAX. 3aMaHHi
IIPOCTPAHCTBA .
Tema 3. Cx0IMMOCTb B JIMHEHHBIX HOPMUPOBAHHBIX 2. Ompoc 1o
MIpOCTpaHCTBAX. pe3yabTaram
MPaKTUYECKU X

Tema 4 3aMKHyTOCTb, OTPaHUUYEHHOCTb, OTKPBITOCTb ,




KOMITAKTHOCTb B HOPMHUPOBAHHBIX ITPOCTPAHCTBAX

Tema 5. IIpenkommnakrHocTs B C[a,B]

3aJaHuU

Tabmma 6. Paznensl AUCIUIIIMHBI, H3ydaeMbIe B 6 cemecTpe.

HammenoBanue dopma
Ne | paznena/mo nyn HanmenoBanue 1abopaTopHbIX pabOT TEKyLIETO
A KOHTPOJIS
1 2 3 4
5 | EBKIn10BBI Tema 1. EBxmmmoBel mnpoctpaHcTtBa , o6ume | 1.Beimonnenue
MPOCTPAHCTBA | CBOMCTBA IIPAKTHUYECKH X
3aJaHuN
Tema 2. IlpoexTtupoBaHuWe Ha MOANPOCTPAHCTBO
€BKJIM0BA IPOCTPAHCTBA 2. Onpoc no
pe3yipTaraM
Tema 3. OproroHanuzanusi B T'MIL0EPTOBOM
MPaKTUYECKU X
IIPOCTPAHCTBE. .
3ajaHu i
6 |JIuHeiHble Tema 1. Orpanuyenssle QyHkiuonansl. Hopma | 1.BeimonHenue
n
(yHkuroHaNBl | QyHKIHOHANA B IPOCTPAHCTBAX L5 Ly MPaKTUYECKH X
. 3aJaHuN
Tema 2. Hopma  nuHeHHOTro (QYyHKIMOHANA B
Lp(a,b), Cla, b]. 2. Onpoc no
pe3ynbpTaraMm
MIPaKTUYECKU X
3aJlaHu I
1 2 3 4
7 |JIuneiinbie Tema 1. JIuneiiHble onepaTopsl 1.Beinonxenue
OIIEpaTOpBI IIPaKTUYECKU X
Tema 2.  OrpanuueHHble omepatopsl. Hopma .
3aaHU I
oreparopa.
2. Ompoc o
Tema3. Hopma orpanuueHHOro orneparopa
pe3ynpTaraM
Temad.O06partusbiil oneparop. Crekrp, pe30JibBeHTa | MPAKTHYECKU X
omeparopa 3alaHu i
Tema 5. ConpskeHHBIE OIIEPaTOPBI
Tema 6. BrionHe HenpephIBHBIE ONIEPATOPHI
9 |[Ipunoxenus Tema 1. Pemenue wuHTerpaibHbIX ypaBHeHUH | 1.BbimomHenue
TCOpUHU ®pearosbMa € BHIPOKACHHBIM SAPOM. MPaKTUYECKH X

OIepaTopoB




Tema 2. HccnenoBanue MHTErpaIbHbIX YPABHEHUM | 3alaHU
@®penroapmMa € HCIOJb30BAHUEM AIbTEPHATUBBI
®pearonbma

Tema 3. PemieHne MHTETpANbHBIX YPAaBHEHHUH IPH | MPAKTUYECKH X
IIOMOILM PE30JIbBEHTHI 3alaHui

Tema 4. MeTo 1 cKUMaro X OTO OpaskeHU i

Tema 5. IIpousBoansie @peme u ['aTo

2. Onpoc no
pe3yabraram

3anmrta naboparopHoit padotsl (JIP), Beimonnenne kypcoBoro npoekra (KIT), kypcoBoit
paboter (KP), pacuerHo-rpaduueckoro 3amanus (PI'3), manucanume pedepara (P), scce (D),

kosmokBuyM (K), rectupoBanue (T) — He mpeyCMOTPEHBI.

2.4 TlepeyeHb y4eOHO-MeTOAMYECKOT0 00€creYe HUsl ISl CAMOCTOSITeJIbHOM padoThI
00y4Yar0 M XCA MO JUCUUILIHHE (MOIYJII0)

Llenpio caMOCTOATENBHOM pabOThl CTY/IEHTA ABJIAETCS Yri1yOJIeHne 3HAHUM, TOTyd4eHHBIX

B pe3ynbTare ayJuTOPHBIX

3aHATHI. BbIpabaThIBaroTCSs HABBIKM CAMOCTOSITENBHON pabOTHI.

3aerHJ'I$IIOTCﬂ OIIBIT U 3HAHUWA IMTOJTYYCHHBIC BO BpEMA J'Ia60paTOpHLIX 3aHATHH.

HepequL y‘IC6HO-MeTOI[I/ILIeCKOFO obecrieueHns JUCLHUITIIMHBI I1O

No Hanmenosanne BBITIOJIHCHUIO CAMOCTOSTEIIBHOI PabOThI
paszena
1 2 3

1{Tpuronomerpudeckue
psansl Pypre

1. Harancon U.I1. Teopust GpyHKIIMIA Be1LIECTBEHHON TEPEMEHHOM :
Y4eOHuK 11 BY30B. 5-¢ u3., crep. — CI16.: U3natenscrBo “Jlanp”,
2008. — 560 c.:un. — (YueOnuku st By30B. CrienansHas
murepatypa). ISBN 978-5-8114-0136-9

2. Jlemunosra b.I1. COopHUK 33124 ¥ yIpaXKHEHHUH 110
MaTeMartnyeckoMy aHau3y: YuebHoe mocodue. - Jlanp, 2017. — 624
c. — ISBN 978-5-8114-2311-8

3. BrmacoBa E.A., Mapuebckuii LK. DneMeHTBI PyHKIMOHATBHOTO
anammiza. Yuebuoe nocobue. — CI10.: M3marensctBo “Jlans”, 2015. —
400 c. — (YueOnuru s By30B. CrenmanbsHast mteparypa). ISBN 978-
5-8114-1958-6

2. |HaTerpan Jlebera

1. Harancon W.I1. Teopust GpyHKIIMIT BeLLIeCTBEHHON MTEPEMEHHOM :
YueOHuK 1151 BY30B. 5-¢ u3,, crep. — CII6.: MznatenscrBo ‘“Jlansp”,




2008. — 560 c.:mi1. — (YueOHuKM 15t By30B. CrieiiabHast
murepatypa). ISBN 978-5-8114-0136-9

2. BmacoBa E.A., Mapuepckuii LK. DnieMeHTBI (DyHKIIMOHATBEHOTO
agam3za. YuebHoe rmocodue. — CI10.: U3narensctso “Jlaas”, 2015. —
400 c. — (YueOnuku 1 By30B. CrienmansHast mateparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omun C.B. DneMeHThI Teoprn QyHKITHN 1
(YHKIHOHATBHOTO aHaM3a. — 7-e u3a. — M.: DU3MATIIUT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

[IpoctpancTBa
Jlebera

1. Harancon W.I1. Teopust ¢pyHKIHIA BeIeCTBEHHOM TTEPEMEHHOM :
YueOHuK 1151 BY30B. 5-¢ U3, crep. — CII6.: M3natenbcrBo “Jlans”,
2008. - 560 c.:un. — (YueOuuru u1s By30B. CrieranbsHast
mureparypa). ISBN 978-5-8114-0136-9

2. BmacoBa E.A., Mapuepckuii .K. DnemMeHTBI (QyHKIIMOHATBEHOTO
anamiza. Yuebuoe rocobue. — CI10.: U3marensctBo “Jlans”, 2015. —
400 c. — (YueOnuu s By30B. CriermansHast mteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omua C.B. DnemenTsI Teopuu GyHKIUN 1
(GyHKIHOHATBHOTO aHamm3a. — 7-¢ u3a. — M.: DU3MATIINT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

JInneiinrie
HOPMHUPOBAHHBIE
MPOCTPAHCTBA

1. Bnacosa E.A., Mapuesckuii 11.K. DneMenTsI (hyHKIIMOHATEHOTO
anammiza. Yuebuoe nmocobue. — CI10.: M3marensctBo “Jlans”, 2015. —
400 c. — (YueOnuru s By30B. CrenmanbsHast mteparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Co6oreB B.W. Kparkuii Kypc (yHKIMOHATBHOTO
aHam3a : YuebHoe mocodue. 2-¢ usn., crep. — CI16.: UznatensctBO
“Jlanw”, 2009. — 272 c. — (YuebHuku ams By30B. CrieniuanbHas
murepatypa). ISBN 978-5-8114-0976-1

3. I'ypeBuu A.IL, Koprer B.B., Xpomos A.I1. CoopHUK 33124 110
(GyHKUMOHAIEHOMY aHaM3y: YueOHoe nocodue. 2-¢ u3A., UCIp.. —
CII6.: MznatensctBo “Jlans”, 2012. — 192 c. : un. — (YueOHUKA IS
BYy30B. CrietmansHast turepatypa). ISBN 978-5-8114-1274-7

EBxnioBHI
MPOCTPAHCTBA

1. BriacoBa E.A., Mapuesckuii K. DnemeHTbI (hyHKIFOHATBEHOTO
anamiza. Yuebuoe ocobue. — CI10.: U3marensctBo “Jlans”, 2015. —
400 c. — (YueOnuru s By30B. CrienmansHast mteparypa). ISBN 978-
5-8114-1958-6

2. JTrocrepuuk JI.A., CoboreB B.W. Kparkuii Kypc (yHKIMOHATBHOTO
aHam3a . YueOHoe mocooue. 2-¢ usn., crep. — CI16.: UznaTensctBO
“Jlanw”, 2009. — 272 c. — (YueOHuku a5 By30B. CrieninanpHas
murepatypa). ISBN 978-5-8114-0976-1

3. I'ypeuu A.I1., Koprer B.B., Xpomos A.I1. C6opHUK 33124 110
byHKUMOHATEHOMY aHaM3y: YueOHoe nocodue. 2-¢ u3M., UCIp.. —
CII6.: MzmatenbetBo “Jlans”, 2012. — 192 c. : nit. — (YueOHUKHA TS
BY30B. CnetmanbsHas aureparypa). ISBN 978-5-8114-1274-7




6. |[luneiinbie 1. Bnacosa E.A., Mapuesckuii 11.K. DneMenTsI (hyHKIIMOHATEHOTO
byH KIIMOHATBI a"Ham3a: Yuebnoe rmocoodue. — CI16.: U3parensctso “Jlans”, 2015. —
400 c. — (YueOnuru mist By30B. CrenmansHast mreparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Co6oseB B.W. Kparkuii Kypc (pyHKIHMOHATBHOTO
aHam3a : YueOHoe mocobue. 2-e usn,, crep. — CII6.: UznatensctBO
“Jlanp”, 2009. — 272 c¢. — (YueOHuKku a5 By30B. CrienruaibHast
aureparypa). ISBN 978-5-8114-0976-1

3. I'ypeny A.I1., Kopuer B.B., Xpomos A.I1. COopHIK 3a1a4 110
byHKIMOHABHOMY aHAM3Y.: Y4eOHoe rnocodue. 2-e u3fl,, UCIp.. —
CI16.: U3natensctBo “Jlanp”, 2012. — 192 ¢. : ni. — (YueOHMKA 17151
BYy30B. CietmaipHas iureparypa). ISBN 978-5-8114-1274-7

7. |luneitnsie onepatopsl|1l. Bracosa E.A., Mapuesckuii V.K. DyieMeHTbI (PyHKIMOHATBHOTO
anamiza. Yuebuoe ocobue. — CI10.: U3marensctBo “Jlans”, 2015. —
400 c. — (YueOnuru s By30B. CrienmansHast mteparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., CobomeB B.W. Kparkuii Kypc (yHKIMOHATBHOTO
aHam3a . YueOHoe mocooue. 2-¢ usn., crep. — CI16.: UznaTensctBO
“Jlanw”, 2009. — 272 c. — (YueOHukwu a7s By30B. CrieninanpHas
murepatypa). ISBN 978-5-8114-0976-1

3. I'ypeuy A.I1., Kopres B.B., XpomoB A.I1. COopHuK 3a1a4 110
byHKUIMOHATEHOMY aHaM3y: YueOHoe nocodue. 2-e u3M., UCIp.. —
CII6.: MznatenbctBo “Jlans”, 2012. — 192 c. : nit. — (YueOHUKHA TS
BYy30B. CnetmanbsHas aureparypa). ISBN 978-5-8114-1274-7

8. [Ipunoxenus teopun (1. BmacoBa E.A., Mapuesckuit .K. DnemeHTs! (yHKIMOHATBHOTO
hIIepaToOpoOB agam3za. YuebHoe rmocodue. — CI10.: U3narensctso “Jlaas”, 2015. —
400 c. — (YueOHuku 1 By30B. CriermanbHas teparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepank JI.A., Cobone B.W. Kparkuii Kypc ¢hyHKIIMOHATHHOTO
aHarmza : YueOHoe mocobue. 2-e uzn., crep. — CI16.: M3narenscTtBo
“Jlanw”, 2009. — 272 c. — (YueOnukw 151 By30B. CrieninanpHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeuy A.I1., Kopuer B.B., Xpomos A.I1. COopHIK 3a1a4 110
(GYHKIMOHAIbHOMY aHaM3y. Y4eOHoe rocobue. 2-¢ u3Jl,., UCIp.. —
CII6.: U3natensctBo “Jlanp”, 2012. — 192 ¢. : ni. — (YueOHMKA 17151
BY30B. CnetmaipHast ureparypa). ISBN 978-5-8114-1274-7

Y4eOHO-METOANMYEeCKUe MaTepHallbl JJIsi CaMOCTOSITETIbHOM PAa0OTHI 0OydaroUMXCsl W3
YU CIa MHBAIMIOB U JIMI] C OTPAaHUYECHHBIMU BO3MOXKHOCTSIMH 370poBbst (OB3) mpenocraBistoTcs
B (popmax, aanTHPOBAHHBIX K OTPAHUUYEHUSM UX 30POBbs U BOCIIPUATHUS MHPOpMALIIU:

JLyist 1 ¢ HapyIICHUSIMH 3PEHUST:

—B TMEYaTHOU (OpMe YBEIIMUYCHHBIM IIPH (proM,



— B (popMe IIEKTPOHHOTO JIOKYMEHTA,

Jist U1 ¢ HapyIICHUSIMH CITyXa:

— B IIe4aTHOHU (hopme,

— B (popMe AIEKTPOHHOTO IOKYMEHTA.

Jlst a1 ¢ HapyIIeHUsIMA OTTOPHO-ABUTATEIBHOTO armnapara:

— B IIedaTHoOU opme,

— B (popMe AIEKTPOHHOTO JIOKYMEHTA,

JlaHHBIi TepedeHb MOXKET ObITh KOHKPETH3UPOBAaH B 3aBHCHUMOCTH OT KOHTHHTCHTA
00yJaro I XC 51.

3. Obpa3oBareJ/ibHbIE TeXHOJIOTHH.

C TOuKM 3peHHs NIPUMEHSEMBIX METOJOB HCIOJIB3YIOTCS KaK TpPaJuLMOHHbIE
UH(OPMaIMOHHO-O0bACHUTENbHBIE JIEKIUMM, TaK M HMHTEpaKkTWBHAas IoJaya Marepuana ¢
MYJIBTUMEIUNHON cucTeMoil. KoMmbproTepHBIE TEXHOJIOTMM B J@HHOM Cllydae OOECIEeunBaroT
BO3MOXXHOCTh Pa3HOIJIAHOBOTO OTOOpa)X€HUS aJrOPUTMOB U JIEMOHCTPAIMOHHOIO Marepuaia.
Takoe coderaHue IO3BOJSET ONTHUMAIBHO HCIIOJIb30BATh OTBEJCHHOE BpPEMS U PACKPHIBATH
JIOTMKY U COJIEpKaHUE AUCIUIIIMHBI.

Jlexumu mnpeacTaBiAOT €000 cucTemMarudeckue o0030phl TeM  (PYHKIHMOHAIBHOTO
aHanu3a. JlabopaTtopHoe 3aHsTHE IMO3BOJISET HAYYUTh CTYJIEHTa MPUMEHSTh TEOPETUUYECKUE
3HAHMS PU PEIIEHUH U UCCIIEJOBAaHUN KOHKPETHBIX 3a1a4. JIabopaTopHble 3aHATUS IPOBOIATCS
B TPaJULIMOHHBIX ayauTopusx. [lonxon pa3dopa KOHKPETHBIX CUTYALlMH HIMPOKO HCIOJIb3YETCs
KaK IIpenojaBareleM, TaK W CTYIEHTaMM T[pU NPOBEIECHUM aHaIW3a pe3yJbTaToB
CaMOCTOSITENBHON paboThl. DTO OOYCIOBIEHO TEM, YTO B MPOIECCEe HCCIEAOBAHUS YaCTO
BCTPEYAIOTCA 3a/lau, AT KOTOPbIX €AMHBIX MOAXOA0B He cymiecTByeT. Kaxias KOHKpeTHas
3ajlaya MpU CBOEM HCCIIECAOBAHUM HMMEET MHOXECTBO IOJAXOJI0B, a 3T0 TpelyeT pa3dopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaI[UH.

JUis nu1 ¢ orpaHUYEHHBIMH BO3MOKHOCTSMH 3[0POBbsl NMPEAYCMOTPEHA OpraHu3anus
KOHCYJBTALUM C HCIIOJIB30BAHUEM AJIEKTPOHHOMN MOYTHI.

4. OueHoOYHbIE CPe/ICTBA /Il TEKYIIer0o KOHTPOJIsI YCIIeBaeMOCTH M IIPOMEeKYTOYHO i
aTTeCTalMH.

4.1 ®oHA OLEHOYHBIX CPeACTB AJIsl MPOBeIeHUSI TEKYILIET0 KOHTPOJIA.

Texkyumii KOHTPOJIb 3HAHUM CTYIEHTOB MPEACTABIISIET COOOM

— BBINIOJIHEHHE JOMAIHUX 3a/1aHU;

— BBINOJHEHHUE CAMOCTOSTENILHON paboThI;

— IIPOBEJICHHE KOHTPOJIBHBIX paboT.

OO0pa3zer 3a1aHuil AJ1 TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH.
5-it cemecTp

1.Paznoxuts B psin Dypee dyrkiuio f(x) = X, onpenencHHYIO Ha OTPe3Ke [— T, n].

2. Paznoxuts B psag Oypre pyrkumio f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Pasznoxuth B psag Pypbe a) mo cuHycam, 0) mo kocuHycam ¢yHkuuio f(x) = m — 2x,
onpezenennyro Ha otpeske [0,7].

4. Pasnoxute B psag Dypee a) mo cuHycam , 0) mo kocuHycaMm (ynkuuio f(x) = x?,
onpeaenaeHnyro Ha orpeske [0,1].

5. Kak cieayer HpOJOKUTh aOCONIOTHO HHTEIPUPYEMYIO Ha OTPE3KE [0, ;—t] GyHKMI0, Ha
OTPE30K [— I, n], 4T06bI ee psia Dypbe umern BU Yor_; cos(2n — 1)x ?
6.MoKeT 1 MHOKECTBO, UMEIOITee XOTs ObI OJTHY BHYTPEHHIOIO TOUKY, UMETh HYIIEBYIO Mepy?

7.Iloctpouts gusa mob6oro a € (0,1) samkayroe mnoamuoxkectBo X orpeska[0,1] 0Oes
BHYTPEHHHUX TOYEK Takoe, uto m(X) = a.



8. ITycts X — MHOKECTBO uncen u3 orpeska [0,1], B 1ecATHYHOI 3aKMCcH KOTOPHIX OTCYTCTBYET
nudpa 8. Haiitu m(X).
9. Sensmorca yu  Qyskuuu f(x) um f3(x) usMepumbiMu  oaHOBpeMeHHO? A (DyHKUMU

fO)m f2(x)?

10. Boruncnute unterpai Jlebera | 01 f(x)dx, rne

1
x? , 11 BceX UpPaLMOHAJILHBIX X, 60JIbLINX, YeM oy

— 1
a) f(x) =1 x3,ans Beex MPPAIMOHAIBHBIX X, MEHBIIUX, €M =

, 0,eciu x € (0,1) N Q.
_ (x?ecmux € [0,1]\0,
b) f(x)—{ 1,ecniu x € Q.

(sinmx, eciu x € [O, %] \D,

) f() =1 cosmx,ecnn x € G 1) \D,

x%, ecqimx € D,

riae D — KaHTOPOBO MHOXECTBO.
12. Tpusectu npumep dyakuuu x(t), Takoi, uro x € L [0, 1]\L,[0, 1].
13. Kakue u3 MpuBOAMMBIX HUKE (QYHKIIMI ONPEAETISIOT PaCCTOSHUE Ha MHOXKeCTBE R:

1) plx,y) =lx =yl 2)p(x,y) = Isin(x = y)|;  3) plx —y) = (x —y)?

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

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

14) Kakue u3 mpuBOAMMBIX HIOKE (DyH KM ONPENENsIoT pacCTOsIHUE Ha MHOKecTBe R™:

1) P(X,)’) = maxlsks‘nlxk - y;c|1 2) p(X,y) = Z;(l=1|‘xk - ykl’
3) play) =Xkl —yil® 4 p(ey) = maxygpan g2, — ¥y l;
5) p(x,y) = Xk-1klx, —yil 6) p(x,y) = Xiylx, — vy llnk?
15) Kakue w3 mpHBOJMMBIX HIKE (DYHKIHMIA ONPEACISIOT PaccTOSHUE B Kiacce (DYHKIHM,

HeNpepBIBHBIX Ha oTpeske [0, 1]:
1) p(x,y) = maxy,.,|x(&) —y(®)]; 2) p(x,y) = sup%fotlx(r) —vy(1)|dr, t €(0,1];
plx,y) = Jfollx(t) —y(®)|dt; 4) p(x,y) = maxte[o,l]lx(t) —y(@®|+ fflx(r) —y(1)| dt?

16) Kakue u3 NpUBOAMMBIX HHKE (DYHKIUH OMpPEIEISIOT PACCTOSIHME B Kiacce (QYHKIIHMA,
HenpepsiBHO AU depeHnupyeMbix Ha orpeske [0, 1]:

1) plx,y) = maXte[o,ﬂlx'(t) -y @l

2) p(x,y) = |x(0) = y(0)| + max,e[o 1% () =y (D);

3) p(x,y) = max,[o 17|x(t) — y(¥)| + max,gfo 1 lx'(®) — y(O)];

4) p(x,y) = max lx(t) — y(®)| + maxte[l’l] | (t) —y(£)]?

2,

17) Haiitu paccrosaue mMexay Gpyrkuusmu x(t) = sin 2t ucos 2t B npocrpanctse 1) C[0,7];
2) c*o,x]; 3)L,[0,7]; 4)L,[0,mx].
18) Haiitu paccrosuue Mexay Qynkiuusamu  x(t) = t3 +t u y(t)= 2¢t> + t? B npocTpancTBE
1) €[-1,1];2) ¢*[-1,1]; 3)L,[—1,1]4) L,[-1,1].
19) UccnenoBaTh Ha CXOMMMOCTb TIOCIIENOBATENBHOCTD {X,, } B ipoctpanctee 1)IT;2)17; 3) IL:

a) x, = (%, 0, ...,0); 6) x,=(e™%%,1,1, ..., 1); B)x, = (e‘k,e_kz, e

o]



| =

1‘*) xk = (Cosk, 2, 2;---;2);H) xk = (kz' '%'.",;’l_l).

2
20) HccnenoBaTh Ha CXOXMMOCTB TIOCNENOBATENBHOCTS {X; } B mpoctpanctse 1)l;; 2)1,. ; 3)l,

) T 1 1 . T 1 1.
a)xkz(O,...,O,;,O,...); 6) X, = (0,...,0,;,m,m,...), B)xk:(l,l,... 1,;,3,: ,
Dxe= (13,500 ) Mx=(22..,200,.); ¢) x, = (0,..,0,3,0,..);

1 1 T 1 . -k .
)K) xk = (E‘m, ...,m,g, ), 3)xk = (e ,0, 0, ...,0,7,0,0 ),
1 T

1~ 1
i, = (50,0,..,0,=2-,0,0,... ); 1) x, = (1,777? 10,0, ).
21) UccnenoBarh Ha CXOAUMOCTH B ripoctpanctse 1) C[0,1]; 2) LZ(O, 1) nocienoBaTeIbHOCTh

kt
k“+1

a) x,(t) =t"; 6) x,(t) =sint — sini; B) x,() = ; N x,(t)= e‘i;
m) x, (6) =th —t**1; e) x, (1) = tF —t%; x) x,(t) = te**.

22) B kaKuX mMpOCTPaHCTBAX L, [0,1] 1 x KakOMY IIPEIENY CXOAATCS TOCIEI0BATENLHOCTH |

B JEk, te[o,%]_ B ln(k),te[o,%]_
Y20 = 0, te(i,l]’ 0 (6= te(ki’,l] ’
; L
B) 2, (0) = {ek't ol =l [10"‘]-
0, te(0,1] rﬁ,te(;,ll

23) UccnenoBarh Ha CXOAUMOCTH B ripoctpanctse 1) C[0,1]; 2) L,(0,1) psmsr
) X  th 6) X2 ,(1—t)th; B) X e kt+D),
24) SIBnsieTcss M OTKPBHITHIM ~ MHOXKECTBO  (yHKumMH w3 mpocrpanctea C[0, 1],
YIOBIETBOPAIO U X YCIOBHIO:
a)0 <x(t) <1+t? te(0,1),
6) f, lx(t)ldt < 1,
B)f, x()dt <1;
D [x3)| < 22
25. SIBnsieTcs M 3aMKH YTHIM MHOKeCTBO QyHKuuii u3 C[0,1], ymZoBIETBOPAIONMX YCIOBUIO
a) sgnx (%) =1;
0) sgnx(t)=1, t € [0,1] ?
26. SIBiAIOTCS M KOMIIAKTHBIMHU, mpeaxkommakrHbiMu B C[0,1] cienyronme cemelicTsa
yH Kmi;
DM = {x(®] 1x(0)| < Ko, Ix (D] < K, t € [0,1]};
2) M = {x(®|Ix(0)] < Ko, f; (x'(6))?de < K, }
3) M={x@®)|lx(® <t tel0;1]}
4) x,(t)=t%ecm a)0<a;<a<a,<o; 0)0<a,<a;
5) x,(t) =e®™®, ecnn a)a €R; 6)a=0;B) a <0;
6) x,(t) =sin(at), ecru a)a ER,; 6)0<a < a, < o©;
7) x,(t) =sin(a +t), ecma)a€R; 6)0<a; < a<a, <o?
27. IlpoBecTy mpolece opToroHanu3anui cucreMsl Gynkuuii {1,t, t2,t3} B npocrpancrse

a) L,(—-1,1) ; 0)L,(0,1).
28. B mpoctpancTBe [, HallTH MHOXKECTBO BEKTOPOB, OPTOTOHAJIBHBIX BEKTOPY X, , €CIIH
a)x, = (00,..,0,1,0,..);  6)x,=1(0,10,1,..); B)x, = (11,..,1,00,..).

29. B npocrpanctse L,[—m, ] Haiiti mpoekiuu GyHKIwi
a) x(t) =0; 0) x(t) = sin G), B) x(t) =t; 1) x(t) =cos2t



Ha roanpocTpanctBo X, = {x(t) = ¢, + ¢, sint + c; cost}.

30. B npocrpanctse L,[—1,1] naiitu npoekunu ¢yHkuuit
a)x(t) =t%; 6)x(t) =t3

Ha roanpocTpanctBo X, = {x(t) = ¢; + c,t}.

6 cemecTp

1. Kakue u3 npuBeAeHHBIX GOPMYI 334aF0T OTIEPATOP
1) Alx(t)] = maxre[olllx(r)l . A:C[0,1] - C[0,1];
’2

2) Alx(®)] =x(t), A:C[0,1] > C[0,1];
3) Alx(t)] =x(t+ 1), A: C[0,0) - C[0, »);
4) Alx(t)] = tx(t), A: C[0,00) = C[0, );
5) Alx(t)] = x(0), A: L,(0,1) - L,(0,1);
6) Alx(D] =15 A:C[0,1]-C[0,1];

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

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

9) Alx(t)] = fotx(t)dt, A: L[0,00) = L[0,0);
10) A[x(t)] = signx(t), A: C[0,1] - C[0,1] ;

1) Alx()] = [ x(Ddr,  A:€[0,1] - €[0,1] ;
12) Alx()] = [ e"x(0)dt, A:C[0,1] - €[0,1];
19)Ax = (x,2,5,..),  A: 1, -y

3

14) (Ax)(t) = ,‘fﬂ%sin kt, A: I, - C[01];
15) Ax = (x(1),x(),x(3), ), 4 ¢ €l0,1] > L;;

16)Ax=(x1,xz—2,%,...), A: 1, -1,

17) Ax = (xp,x2,x3,...), A: 1,->1,?

2. IlpuBectu mpuMepbl HETPUBUAIBHBIX OMIEPATOPOB B 33JaHHBIX MPOCTPAHCTBAX

1) C[0,1] » C[-1,1]; 8) Ll(O, 1) > LZ(O,l);
2) R?-R3; 9) €(0, ) -1 ;

3) I, -1, 10) L,(0,1) - c[0,1];
4) 1, - Clo,1]; 11) c[0,1] - I,

5) R® - RZ; 12) c[0,1] - C[1,3] ;
6) I, — R?; 13) Cc'0,1] = L,.
Nl -l

3. Kaxkue u3 MNPUBCACHHDBIX HUKE OIICPATOPOB ABJIAIOTCA JIMHESHHBIMH ?

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

2) Alx(®)] = [3(E +t)x(@Ddr, 4 : C[0,1] - C[0, 1]
3) Alx(t)] = cos2x(t), A: C[0,1] - C[0,1];

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

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

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

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



8) (Ax)(t) = 4x2t+3x,t*, A : R? - C(—o,);
9) (Ax)(t) = x;sint —3x,t, A : R* > C(—o0,0);

4. TlpoBepuTb JMHEHHOCTP M OIPAaHUYECHHOCTh (YHKIMOHAIOB M HAWUTH HX HOPMBI
Bl ,l,1l,:

1) f0) =350 2) FO) = Tpa(-Dixg 3) 109=T7, 22

5. Haiitu Hopmy nuHeiinoro ¢ynkuuonana a) B C[0,1], 6) 8 L,[0,1],8) B L,[0,1],
3aJAHHOTO BBIPAKEHUEM fol h(t)x(t)dt, ecmu pynxuus h(t) paBHa:

-3, 0<t<0,6, 1\.
1) {0,2, 06 < t<1; 10) cos (£ -3)
2) In (t+2); 11) 3 — ¢;
3) 2t—1; 12) 2 — 4t +
4) t* —1; 13) cosmt ;
5) sin (n (t - %)), 14) 2-sinmt ;
6) et —3; 15) vVt +4 ;
7) t? +3t —2; 16) Vt2—t+6;
8) cos2mt; 17) e? -3;
9) 3 -1 18) ch2t.

9

6. Haiitu HOpMEI cnez[yroumx OIEpaTopOB.
1) Alx(¥)] = f x(t)dr, A€ L£(C[0,1]);
2) Alx(®)] =x(t), Ae L(C'[0,1],C[0,1]);
3) Alx(t)] =t*x(t), A€ L(L,[0,1]);
4) A[x(t)]:et“x(t) A e L(cl[o,1]);
5) A[x(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 (3 ) A€ £(c[o,1]);
8) Alx(®)]=x(t*), A € £(C[0,1]);
9) Alx(t)]=(t* +2)x(0), A€ L£(C[0,1]);
10) A[x(t)]= tf x(t)dt, A€ L(L,[0,1]);
11) Alx(t)]= f 2t+ t¥)x(1)dr, A€ L(L,[0,7]);
12) A[x(t)] f (t —t+ Dx(v)dr, A€ L(L,[0,n],C[O,n]);
13) A[x(t)]= f (sint + 2cos 1)x(7)dr, A € L(C[0,7],L,[0,7]);

14) Al (t)]:f (Zt— 1)?x(1)dr, A€ L(L,[0,7]);
15) Ax = (—x,,%2,-%,..), A€ Ly,
16) Ax = ("7 ZT’“% ), A€ Ly

17) Ax = (x1,%5,x, + x5), A€ L(,,R3).

7. Haiitu onieparop, conpsbkenHbii oneparopy A € L(1,):
1) Ax = (x4,...,x,,0,0,..)
2) Ax = (A%, A5%5, 0, ApXy, ), {40 € Lo
3) Ax = (0,xy,x,,...);



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

5) Ax = (5x; — 2x,,%X3, X4, ... ).

8. Haiitu oreparop, CONPSKEHHBIN omneparopy
Alx(t)] = fol K(t,s)x(s)ds, ecnu pynxuus K (t, s) iMeeT BUL:
1) 1; 8) te™*
2) t, 9) te* —2);
3) s; 10) =
4) t-s; 11) sin(t — 2s);
5) t+sin 2s; 12) e cos(t® —/s);
6) |2m — 2s| sin 4¢; 13) tsins — s? cost.
7) 2t-3s;

9. MHccnenoBaTh 00patuMoOCTh omeparopa A € L(lp), 3aJJaHHOTO O€CKOHEYHOW MaTpuiei
(a,), ecnu:
) a,=1+CD% 2 a, = 3) 2<la,l <4.

A € L(L,[0,1]),

10. Uccnenosats ooparumocts oneparopa A € L(C[0, 1]), 3a1aHHOr0 COOTHOIEHHEM

A[xo(t)] = xo(t)x(t); rae

1) x,()=(Ct—c)—It—cl|, ce(ab); 2)x,(t)=(t—-0),

2) x,(t) =1+ t%

11. Uccnenosats obpatumocts oneparopa A € L(C[0, 1]):

1) Alx(®)]=[; x(s)ds ;

2) A[x(t)]:fo1 tsx(s)ds;

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

4) Alx(D)]=x(t) — [, x(s)ds;
5) Alx()]=x(t) — [, sx(s)ds.

Ecnu onepatop A oOpatum, TO HAUTH €ro OOPAaTHBIN.
12. Kakue u3 oneparopoB A € L(l,) BroJHE HETPEPHIBHBL:

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

2’3

13. Kakue u3 oneparopoB A € L(C[0,1]) BrosHe HENPEPHIBHLI:

1) Alx(D)]=; x(s)ds;
2) Alx(®] = (¢ + 2)x(0);

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

4) A[x(t)]:fotetsx(s)ds;
5) Alx(t)]=x(t?).

c € (a,b);

14. Haiiti coOCTBEHHbIE 3HAYEHHS M COOCTBEHHBIE BEKTOPHI oriepatopa A € L(1,):
1) Ax = (x;4 x5,%p, 0, X, ) 2) Ax = (x3,x1,x2,...,xn,m) :

3) Ax = (—x4,%y, oo, (=1)"x,, ... ) ;
5) Ax = (0,0, ...,0,x,,0,,...);
7) Ax = (O,xl,xz,...,xn,__); 8) A

4) Ax = (x,%5, ..., %,,0,...);
6) Ax = (X—Z,x—3, ),

23
x = (xy X3, ).

15. HaiiTu criekTp u crieKTpaibHbIA paauyc onepatopa A € L(C[0,1]):



1) Alx(D]F[; x(s)ds; 2) Alx()] = (t + 2)x(1); 3) Alx(D)] = tx(8);
4) A[x(t)]=f01 tsx(s)ds; 5) A[x(t)]=f01(t+s)x(s)ds.
16. PeumTh ypaBHEHME MPH 3aJaHHBIX 3HAYECHHUSIX CBOOOIHOTO WwieHa f(t):
1) x(t) = [ x()ds + (1), @) f() =1,6) f() =¢t,8) f() =1—¢;
2) x(t) = [ tsx(s)ds + f(£), @) f(t) =t,6) f(t) = t%,B) f(O) = t — £,
3) x(t) = fon cossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;
4) x(t) = fon sintcossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;

5) x(t) = [ (ts + t2sD)x(s)ds + £ (D), @) f(£) =1,6) f(©) =t2 +t;
6) x(t) = fozn cos(t — s) x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oHJ OLIEHOYHBIX CPeCTB /1JIsl MPOBe/Ie HUSl MPOMEKYTOYHOM aTTeCTAINH.
[IpomMexyTOUHBIM KOHTPOJIb OCYILIECTBIIIETCS B KOHIIE KaXJIOro ceMecTpa B (opme
HK3aMeHa.

IIpumepHbIii epeYeHb BONMPOCOB VISl MOATOTOBKH K IK3aMeHY.

[IpuMepHBIil MepedyeHb BOMPOCOB Ui MOATOTOBKA K 3K3aMEHY MO TEOpUHM ONEpaTopoB, S
CEMECTD.

1.Ilepnoanueckue BenuuuHbl. ['apmonnueckuii anam3. [lonsarue psaa. Koadppunnenter @ypeoe.
2.Nurerpan dupuxie.

3.JIemma Pumana. CinenctBue n3 Heé.

4.IlpyHIMN JOKATU3AIUH.

S.IIpusznaku uau n Jlunumua cxoqumoctd psiaa Oypse B TOUKe.

6.Paznoxenue B psin @ypbe 1715 TPOU3BOIBHOTO TPOMEK YTKA.

7. Paznoxxenue B pag Oypbe HENEpHOANIECKON (QYHKINH.

8. Paznoxenue B psg Oypbe TOJBKO IO CHHYCAM U TOJBKO MO KOCHHYCaM.
9.Heo6xomumocTh 0000 1IIeHHS TOHATHS HHTETpajia Pumana.

10.MuoxectBa Touek. [Tonsrue mepbl. CBolicTBa MEpBHI.

11.MHuoxecTBO Mepbl HOJIb. OnpenesieHusi, MPUMEpPHI.

12.M3mepumsbie GpyHkuuu. Teopema 00 3KBUBAJIICHTHBIX ONPEIEICHUSIX U3MEPUMON (DyH KLIUH.
13.CBoiicTBa U3MEPUMBIX (YHKIIHA.

14 Nurerpan JleGera oT orpaHuYeHHON U3MEPUMOH (yH KM U, TTOHATHE. Teopema o
cyuiecTBoBaHUM nHTerpaia Jlebera. CpaBHeHue ¢ uHTerpasiom Pumana.
15.1nTterpan Jlebera mo npon3BoiabHOMY U3MEpUMOMY MHOecTBY. CBolicTBa 1-5.
16.CBoiictBa 6-9 nnterpana Jlebera.

17.MuTerpan JleGera oT HEOrpaHUYEHHON (YHKLIHH.

18.Ilonsrue Lo, [a, b]. Teopema 0 BIOKEHNH TPOCTPAHCTB.

19.JIuneiinocts npocrpancts L, [a, b].

20.HepasenctBo ['€npaepa.

21.HepaBeHcTBO MUHKOBCKOTO.

22 JIuneiabie mpoctpancTBa. OnpeneneHus. [Ipumepsl. M3omop Gpusm.
23.JIuneitnas 3aBucuMOCTh. bazuc. PasmepHocTs. DakTop-mpocTpaHCcTBO.

24 . Teopema 0 pa3sMepHOCTH (PAKTOP-TIPOCTPAHCTBA.

25.JIuHeliHbIe HOpMUPOBAHHBIE NpocTpaHcTBa. Onpenenenue. [Ipumepsl.



26.11penen nocnenosarensHoctu B JIHIL

27.CBOMCTBA MPEENOB. 3aJauH.

28.OTKpbIThIE U 3aMKHYThlE MHOXecTBA B L. [Ipenensuas Touka. Teopema.
29.OkBUBaNIEHTHBIE HOPMBI. Teopema 00 SKBUBAJICHTHBIX HOPMaX B KOHEYHOMEPHOM
IIPOCTPAHCTBE.

30.PaccrositHue OT TOUKHM 70 MoanpocTpancTBa. Jlemma Pucca o modTu neprieHauKyssipe.
31.®yHIaMEHTAIBHOCTH B IMHEWHOM HOpMHPOBaHHOM pocTpancTBe. [lonstusa. CBoiicTBa
32.banaxoBsle npoctpancTBa. [lonsatus. [Ipumepsl.

33.IIpumep HEMOIHOTO HOPMHUPOBAHHOTO IPOCTPAHCTBA.

34.Pspl B HOPMHUPOBAHHBIX ITPOCTPAHCTBAX: CXOJAMMOCTb, Kputepuit Korm, abcomtoTHast
CXOJUMOCTb.

35.IIpuHIHAI BIOYKEHHBIX IIAPOB.

36.Teopema bapa.

37.KomnakTHble MHOXKECTBA B HOPMUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTh U
3aMKH yTOCTh KOMIIAKTHOT'O MHOYECTBA.

38.IlpenkommnakTHbie MHOECTBA. CBs3b C KOMIIAKTHBIMH MHO>KECTBAMHU.

39.Kputepuit Xaycaopda npeaKoMIIaKTHOCTH MHOKECTBA HOPMHUPOBAHHBIX TPOCTPAHCTB.
40.KoMNakTHOCTh U KOHEYHOMEPHOCTh. TeopemMa 0 KOHEUHOMEPHOCTH JIOKAIIbHO-KOMIIAKTHOTO
MPOCTPAHCTBA.

41.Teopema Apuena.

42.banaxoBbIe TPOCTpaHCTBA CO cYeTHRIM OazucoMm. [lonstue. [lpumepsr.
43.0mnpeneneHue v MpuMepsl cernapabenbHbIX HOPMHUPOBAHHBIX TPOCTPAHCTB .

[IpumepHBIil epedeHb BOIPOCOB AJIst TOATOTOBKU K 3K3aMEHY 10 TEOPUH OIepaTopos, 6
ceMecTp

1.0Onpenenenne ruap0epTOBa MpocTpancTsa. [Ipumepsl.

2. OpTOroHaLHOCTH B THJILOEPTOBOM MpocTpaHcTBe. TeopeMa 00 0 JHO3HAYHOM TIPEICTABICHUU BEKTOpa B
BH/JIC CYMMBI €T0 MTPOSKIHI Ha OPTOTOHAILHBIC TIOMTPOCTPAHCTBA.

3. Jlemma 00 OpTOTOHAJIBHBIX MOANPOCTPAHCTBAX.

4.OpTOHOPMUPOBAHHBIE CUCTEMBI B TUIIHLOEPTOBBIX npocrpancTBax.CylecTBOBaHNE
OpPTOHOPMHUPOBaHHOIO 0a3uca B cenapadbenbHoM H-npocrpaHcTse.

5.Psner @ypre B H-npocTpancTBe. DKCTpeMalIbHOE CBOWCTBO YaCTUUHBIX CyMM psifia Pypbe.
6. IlonHOTa M 3aMKH yTOCTh OPTOHOPMUPOBAaHHOM crcTeMbl B H-mipocTpancTBe.

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

8. M3omoppusm H-npocrpancTs.

9.JIuneitnpie ¢ynkuuonansl B JIHIT . Omnpenenenne. Teopema o KOopa3MepHOCTH sapa JUHEWHOIO
(byHKUMOHATA.

10. Teopema Xana-banaxa B TMHEITHOM TPOCTPAHCTBE.

11. Jluneitnsle HenpepwiBHble (yHKunoHansl B JIHIL.HempepslBHOCT M OTpaHHYEHHOCTH JHHEWHOTO
¢ynxunonana B JIHIL

12. Teopema Xana-banaxa B JIHIL.
13. ConpspkeHnHoe mpoctpanctBo L*. Teopema o monHoTe L.

14.Cmabas cxomumocts B JIHIL.



15.Teopema Pucca o mpencraBieHnu JMHEHHOTO HEMpepsIBHOTO (hyHKIIMOHANa B H-ipocTpancTre.
16. JIuneiHblit oneparop B IMHEHHOM npocTpanctse. [loHsTHe, IpuMepsl.

17. JInneiinbiit HenpepbBHBI oneparop B JIHII. HenpepbsIBHOCT M OTpaHUYEHHOCTD .

18.Hopma nuneiiHoro oneparopa. CBoOMCTBA, IPUMEPHI.

19. PaBHOMEpHass CXOIMMOCTh JIMHEHHBIX ONEpaTopoB. TeopeMbl O paBHOMEPHOM CXOJUMOCTH B
equayaoM kpyre. Cnezncreue. I[lonnora npocrpanctea L(L,L,).

20.Cunbnas cxogumocts B L(L, L, ).IIpumepsi.
21. IlpuHuuI paBHOMEPHOW OrpaHUYEHHOCTH.

22. Teopema banaxa- [llrelinraysa.
23. O6paruslii onepatop. Onpenenenue. Teopema o nuHelHOCTH onepaTopa A~ L.

24. JlocTaTo4HOE YCIOBHUE OTPAaHUYCHHON 00paTUMOCTH JJUHEHHOTO Omeparopa.

25. Teopema o cymectsoBanuu oneparopa (I + A)~1.

26.Teopema 06 orpaHM4YEHHOI OOPATUMOCTH OIEepaTopa, OJIM3KOro K OrpaHUYEeHHO 00PaTUMOMY.
27. PerynasipHoe MHOKECTBO, CIIEKTP U PE30JbBEHTA JTUHEHHOTO onepaTopa. CreKkTpaibHbINA paguyc.
28.IlonsiTue conpsbkeHHOrO oneparopa. Teopema o ero npenacrasiaeHnu B H-mpoctpancTse.

29. Teopema 0 JIMHEHHOCTU U HENPEPHIBHOCTHU COIPSKEHHOIO OIEPaTopa.
30.CamoconpspkeHHbIE onepaTopbl. CBOMCTBA.

31.0npenenenre U NpOCTEUIIME CBONCTBA KOMITAKTHBIX OIIEPAaTOPOB.

32. Teopema 0 CTpyKType KOMIIAKTHOTO OIIEpaTopa.

33. IlepBas Teopema @penroapma.

34. Bropas Teopema @pearoyibma.

35. Tpetbs Teopema Opearonbma.

36. Pemienne nHTErpainbHbIX ypaBHEHUN P penrosnbMa 2-ro pojia Ipu Majblx L.

37. Ilpumenenue teopem OpeAroiabMa K pelieHUI0 HHTETPaIbHBIX ypaBHeHU N Dpearonpma.

38. [IpuHIHIT CKUMAIOIIMX OTOOPAKEHUH.

39. IlpunoxeHus: NpUHLIMIIA CKUMAIOIIMX OTOOPaK EHUH K PELICHUIO CUCTEM JIMHEHHBIX YpaBHEHUH.
39. [IlpuMeHeHNe MPUHIIMIIA CKUMAIOIIMX OTOOPaKEHUH K PeIIeHUIO MHTETPAJIbHBIX YpaBHEHUH.
40. IlpousBoanas no I'aro.

41. Ilpouzsoanas ®perre.

Kpurtepuu BbicTaBJIe HUS OLIEHOK.
O11eHKa «OTIIMYHOY:



— CHCTEMaTU3HUpPOBaHHbIE, NIYOOKUE U MOJIHbIE 3HAHUS 10 BCEM paszzeiaM JUCIUILIIMHBL,
a TaKKe MO0 OCHOBHBIM BOIMPOCAM, BBIXOASIIMM 3a Mpeebl y4eOHOM MTporpaMmBbl;

— TOYHOE HCIIOJIB30BAHME HAyYHOM TEPMMHOJIOTMM CHUCTEMaTUUYECKd IPaMOTHOE H
JIOTUYECKH NTPABHIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

— 0Oe3ynpeyHoe BIIAJIEHUE HHCTPYMEHTapueM y4eOHOM JMCHMIUIMHBI, YMEHHE €ro
3¢ PEKTUBHO UCIO0JIb30BATh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKU X 3a/1a4;

— BBIpaXXEHHAas CIIOCOOHOCTh CaMOCTOSITEILHO M TBOPYECKU PEIIATh CIOMXKHBIE MTPOOIEMbI
Y HECTAaH/IapTHBIE CUTYaLlUU;

— TMOJHOE U NIyOOKOE YCBOGHHME OCHOBHOM M JIONOJHUTEIBHOM JIUTEPaTypHI,
PEKOMEHJ0BaHHOW Y4e€OHOUW POrpaMMON MO JUCIUTLIIMHE;

— YMEHHE OPUEHTHPOBATHCS B TEOPHSX, KOHIEMLMSAX U HANPaBICHUSX JAUCIUILUIMHBI U
JaBaTh UM KPUTUYECKYIO OI[EHKY, UCITOIB3Ysl HAYYHbIE JOCTHXKEHUS IPYTU X JUCITUTLINH;

— TBOpYECKasi caMOCTOsITeNIbHAs padoTa Ha MPaKTUYECKUX/CEMHUHAPCKHU X/I1ab0paTOPHBIX
3aHSTUSX, AKTMBHOE Y4YaCTHE B TPYIIOBBIX OOCYXKICHUSAX, BBICOKAN YPOBEHBb KYIBTYPHI
HCITOJTHECHU S 3aJaHUM;

— BBICOKHH ypOBeHb CHOPMUPOBAHHOCTH 3asBIEHHBIX B pabouell mporpamMme
KOMITETEH LU .

O11eHKa «XOPOILO»:

— JIOCTATOYHO IMOJHbIE U CUCTEMAaTU3UPOBAHHBIE 3HAHUS 110 JUCLIUILINHE;

— YMEHHE OPHEHTHPOBATBCS B OCHOBHOM TEOPHUSX, KOHLENIUAX W HAIPABJICHUSIX
JUCHMIIJIMHBI U JaBaTh UM KPUTHUUYECKYIO OLIEHKY;

— HMCMOJIb30BaHHWE HAYYHON TEPMHUHOJIOTHM, JUHTBUCTUYECKH U JIOTUUECKUA MPaBUIIBHOE
U3JI0KEHHE OTBETA Ha BOMPOCHI, YMEHHE JIeNIaTh 000CHOBAHHBIE BBIBOJIBI;

— BJIaJICHUE UHCTPYMEHTApUEM 110 AUCHUIIIMHE, YMEHHUE €r0 UCIO0JIb30BaTh B TOCTAHOBKE
U peIlieHUU HAyYHBIX U MPOQeCCHOHATBHBIX 33124}

— YCBOEHHE OCHOBHOW U JONOJIHUTENBHOM JIUTEpaTyphbl, PEKOMEH/IOBAaHHON Yy4eOHOM
MPOrpaMMOi IO AUCHUILINHE;

— camocTosiTelbHas paboTa Ha MPAKTUYECKUX 3aHATHSAX, Yy4acTHE B TPYIIOBBIX
00CYXJI€HUSIX, BBICOKUH YPOBEHb KYJIbTYPhl UCIIOIHEHUS 3a/1aHUH;

— CpemHUM ypoBEeHb CQOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMITETEHLIU .

O1eHKa «yIOBJIETBOPUTEIHHON:

— JIOCTaTOYHBI MUHUMAJIBHBIM 00bEM 3HAHUI MO I CLUUIIIINHE;

— YCBOCHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAHHOW y4eOHOM TporpaMmoi;

— YMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHSIX, KOHIENLMSIX U HAIpaBJIEHUSAX I10
JUCLUUIIJIMHE U JaBAaTh UM OLIEHKY;

— HMCIOJIb30BAaHUE HAYYHOM TEPMHUHOJIOTUHU, CTHIIMCTUYECKOE U JIOTUYECKOE HU3JI0KEHUE
OTBETa Ha BOIIPOCHI, yMEHHE JIeaTh BHIBOJIbI O€3 CYIIE CTBEHHBIX OIIMO0K;

— BJIaJICHUE WHCTPYMEHTapueM Y4eOHOW AMCIUILIMHBI, YMEHHUE €ro HCIOJIb30BaTh B
pelIeHU U TUITOBBIX 3a/1a4;

— YMEHHE MOJI PYKOBOJCTBOM IPENOAABATENS pEIlaTh CTaHIaPTHBIE 3a/1a4U;

— paboTa 1Mo pyKOBOJICTBOM IPEMOAaBaTeNsl Ha MPAKTUUECKUX 3aHATHUSX, TOM YCTUMBII
YPOBEHB KYJIBTYphl HCTIOTHEHUS 3aJaHU;

— JIOCTaTOYHBI MUHUMAJbHBIA YpOBEHb COPMHUPOBAHHOCTU 3asIBJICHHBIX B padodyeit
porpaMme KOMIETEHIIUH.

OueHKa «Hey10BIETBOPUTETBHON:

— ¢parMeHTapHbI€C 3HAHUS 110 AUCIMUILINHE;

— OTKa3 OT OTBETAa (BHITIOJIHEHHS MTMCEMEHHOMN PaboThI);

— 3HAHUE OTJAEIbHBIX HMCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4eOHOW mporpamMmon IO
JUCLUIIMHE;

— HEYMEHHE UCII0Ib30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

— HaJlM4uue rpyobix omOoK;



— HU3KUHN YPOBEHD KYJIbTYpPbl HCIIOJTHEHUS 3a/IaHUI;

—HU3KUH  ypOBEHb C(QOPMHPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMITETEHLIUH.

OueHouHblEe cpeAcTBa I HMHBAIMAOB M JIMII C OTPAHMYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOUPAIOTCS C Y4€TOM UX WHAUBUYATbHBIX IICUXO (M 3UYECKH X OCOOCHHOCTEH.

— TpU HEOOXOJMMOCTHM HWHBAJIUIAM U JHIAM C OTPaHUUYEHHBIMH BO3MOXKHOCTSIMU
37I0POBBS MPEIOCTABISAETCS AOMOJIHUTEIbHOE BpeMs AJIsl MOATOTOBKY OTBETa Ha SK3aMEHE;

— MpU TPOBEACHUN MPOLIETYPHI OIEHHBAHUS PE3YIHTATOB 00 yUCHHSI MHBAIHIOB U JIHI] C
OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 37I0OPOBbS MPEIYCMATPUBACTCS MCIOIB30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOJUMBIX UM B CBSI3U C MX UHAUBUIyaIbHBIMH OCOOCHHOCTSIMHU ;

— IIpU HEOOXOUMOCTH ISl OO0 yJaIO M XCS ¢ OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3I0POBbSI
U UHBAJIUJOB IIpoliefypa OLEHHUBAHHUS pe3yJIbTaTOB OOY4YEHHS MO JUCHUUIUIMHE MOKET
MPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[Ipouenypa olieHUBaHUS pPE3yAbTATOB OOYUEHUS WHBAIUJIOB M JIMIl C OTPAaHUYECHHBIMU
BO3MOXXHOCTSIMH 3JI0pPOBbSl 110 JUMCHUIUIMHE MpPEeIycCMaTpUBaeT NMpeAocTaBieHne NH(opManu B
dopmax, alanTHPOBAHHBIX K OTPAHUYEHHUSIM UX 37IOPOBBS U BOCTIPUSITUS HHPOPMAITUH

Jns nmui ¢ HapyUIeHUSIMH 3pEHUS:

— B [IeYaTHOU (popMe yBeTMUYEHHBIM 1P PTOM,

— B (popMe INIEKTPOHHOIO JOKYMEHTA.

Jlnst aun ¢ HapyIIeHUsIMM CITyXa:

— B Me4aTHOU (opme,

— B (popMe FJIEKTPOHHOTO JOKYMEHTA.

Jlnst au1 ¢ HapyIIeHUsIMU OITOPHO-ABUTATEIBHOIO annapara:

— B MeYaTHOU (opme,

— B (popMe FJIEKTPOHHOIO JOKYMEHTA.

JlanHBII TepeuyeHb MOXKET OBbITh KOHKPETU3WPOBAH B 3aBUCMMOCTA OT KOHTHHTEHTA
00yJaro Iy Xc st

5. IlepeyeHb OCHOBHOI W JONMOJHUTEJLHON Y4eOHOUW JHMTEPATYpPbl, HEOOXO0AMMON
JJIS1 OCBOEHMS INCUMILIMHBI (MOIYJIS).

5.1 OcHoBHasi TUTEpaTypa:

1. Harancon W.I1. Teopust ¢pyHKIIHI BeIECTBEHHOM TTEPEMEHHOM | Y YSOHUK JIJIs BY30B. 5-€
u3n,, crep. — CII6.: M3natempctBo “Jlans”, 2008. — 560 c.: vt — (YueOuuku 11 By30B. CrieraibHast
nurepatypa). ISBN 978-5-8114-0136-9

2. Jlrocrepuuk JI.A., Co6oneB B.W. Kparkuii Kypc (yHKIMOHATBHOTO aHaMH3a © YueOHoe
nocobue. 2-e u3,, crep. — CII6.: Mzmarenscreo “Jlansp”, 2009. —272 ¢. — (YueOHUKH [T BY30B.
CrermaneHas ymreparypa). ISBN 978-5-8114-0976-1

3. Briacosa E.A., MapueBckuii V.K. DiieMeHTbI (PyHKIMOHATBHOTO aHATHM3a: YueOHoe
noco6ue. —CII6.: M3narenscro “Jlanp”, 2015. —400 c. — (YueOnuku 1st By30B. CriermanbHas
murepatypa). ISBN 978-5-8114-1958-6

4. I'ypesny A.I1., Kopuer B.B., XpomoB A.I1. COopHIK 3a51a4 110 (hyHKIMOHATTBHOMY
aHamzy. YdeOHoemocobue. 2-¢ u3n., uctp.. — CII6.: UznarensctBo “Jlanp”, 2012. — 192 c. :wm. —
(Yuebnuku i By30B. CrieranbHas uteparypa). ISBN 978-5-8114-1274-7

I[J'I?I OCBOCHHA NUCHUIIJIMHBI MHBAJIMAMHU W JIMOaMHU C OrpaHUYCHHBIMH BO3MOKHOCTAMUA
310POBbEA UMCHOTCA U3JaHUA B 3JICKTPOHHOM BH/C B 3J'ICI(TpOHHO-6I/I6J'II/IOTe‘IHBIX CHUCTCMaAxX .

5.2 JlonosiHUTEIbHAS JIMTEPaTypa:
1. Konmmoropor A.H., @omun C.B. DneMenTs Teoprn QyHKITHH U (yHKITHOHAJTBHOTO
aHanmu3a. — 7-eusa. — M.: ©USMATIINUT. 2009. — 572 ¢. — ISBN 978-5-9221-0266-7



2 TpenomuH B.A. ®yHKIMOHATBHBIN aHATA3: YUeOHUK. — 4-¢ U311, uctip. — M.:
OU3SMATIINT, 2007. —488 c. —ISBN 978-5-9221-0804-1

3. MemunioBua b.I1 CO0pHUK 3214 ¥ YIIPaXKHEHUH TI0 MATEMATHYECKOMY aHaTn3y: YueOHoe

noco6ue. - Jlanp, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Ilepeyenp pecypcoB  HHPOPMANMOHHO-TEJIEKOMMYHMKAIIMOHHON  CeTH
«AHTepHET», HEOOXOAUMBIX /IJIsl OCBOE HUSI TUCIHMILTHHBI

1. Bukunenus, cBOOOTHAs SHIUKIOTEAMA. [DeKTpOHHBIN pecypcl]. -
http://ru.wikipedia.org

2. Karanor wHpopmannonHoii cucrembl «EnmHoe OKHO gocTynma K 00pa3oBaTelbHBIM
pecypcamy». [Dexrponnsiit pecypc]. — http://window.edu.ru/window/catalog

3. DKcrioHeHTa, 00pa30BaTeNbHBIN MaTeMaTHYECKUN CalT. [DJIEKTpOHHBIA pecypc]. —
http ://www.exponenta.ru

4. http://allmath.ru (Bcst MaTemMaTika B OJJHOM MECTE)

7. MeToauyeckre YKa3aHUs A 00y4ar0 LLMXCS 110 0CBOE HUIO 1M CLIMILI UHBI

[lo kypcy mpeaycMOTpeHO MpOBEACHUE JEKIMOHHBIX 3aHATHH, Ha KOTOPBIX JaeTCs
OCHOBHOH TEOPETHUYCCKUN MaTepuai, JIa0OPaTOPHBIX 3aHSTHH, TMO3BOJITIONMX CTYIACHTAM B
MOJIHOW Mepe 03HAKOMUTBCS C paszzaenamMu (yHKIHOHAIBHOTO aHaIN3a U OCBOUTHCS B PELICHUU
MPAKTUYECKU X 3a/1a4.

Baxueiinmm 3sTanmoM Kypca SBISIETCS CaMOCTOsTeNbHas paboTa MO JUCHHILIAHE
«® yHKIIUOHATBHBINA aHAJ3».

[lenplo camocCTOSTENBEHOM paboThl OakanaBpa SBJSIETCS YIIyOlNeHUE 3HAHUH,
MOJYYCHHBIX B PE3y/IbTaTe ayIUTOPHBIX 3aHATHI. BeipabaThIBaloTCS HABBIKM CAMOCTOSIT€IBHOM
paboThI. 3aKPETISIOTCS OTBIT U 3HAHUS, TTOJY4YEHHBIE BO BpeMs JIa0OPATOPHBIX 3aHSITUM.

CamoctosaTenbHas paboTa CTYIEHTOB B XOJE€ H3YUEHHUS JUCHUIUIMHBI COCTOUT B
BBIIIOJIHEHWN  WHJMBUAYaJIbHBIX  3aJaHUN, 3a/aBa€MbIX IpernojaBarelieM, BEAYIMM
nabopaTopHbIE 3aHSTHS, MOATOTOBKM TEOPETHUYECKOTO MaTepuana K J1abopaTOpHBIM 3aHSTHSM,
Ha OCHOBE KOHCIIEKTOB JICKIIUM U y4eOHON NUTEpaTyphl, COrJACHO KaJCHAAPHOMY IUIAHY U
MOJATOTOBKM TEOPETHMYECKOTO MaTrephana K TECTOBOMY OIPOCY, 3a4eTy U IK3aMEHY, COITIaCHO
BOIIPOCAM K 3K3aMEHY.

VYkazanus no oopmieHuro pador:

- paborta Ha 1a0OpPAaTOPHBIX 3AHATUSIX U KOHCHEKTHl JICKIIUNA MOTYT BBINOJIHATBCA Ha
OTJICJIbHBIX JINCTAaX TUOO0 HEMIOCPEICTBEHHO B paboyeil TeTpaiu;

- o(opMIIeHH € MHIMBH IyaIbHBIX 3aTAHUH JKeIaTeIbHO Ha OTJCTBHBIX JINCTAX.

[lpoBepka WHIMBUIYaJbHBIX 3aJaHUW IO TeMaM, pa3o0paHHBIM Ha JaOOPATOPHBIX
3aHATHSX, OCYILECTBIISIETCS Yepe3 HEeeN0 Ha TeKyIeM JJabopaTOPHOM 3aHATHH, TM00 B TeUCHUE
HEJIENU MIOCJIE ATOTO 3aHATHS Ha KOHCYJIbTAIUU.

Jns pa3psACHEHHS HENOHATHBIX BOIPOCOB JIEKTOPOM M AaCCHUCTEHTOM €KEHENEIbHO
MPOBOATCS] KOHCYIBTALIMN, O BPEMEHU KOTOPBIX IPYIIIbI U3BEIIAIOTCS 3apaHee.

B ocBoeHMM AMCIUIUIMHBI MHBAIMIAMU U JULAMH C OTPAHUYECHHBIMUA BO3MOKHOCTSIMH
370pOBbs OOJIBINIOE 3HAUCHHE HMEET HHAMBUAyalbHas ydeOHas pabora (KOHCYIbTAI[UU) —
JIONIOJIHUTENBHOE Pa3bsCHEHHE y4eOHOro MaTepuana.

WuauBuyalbHBIE KOHCYJBTAIIMU IO TPEAMETY SBISIOTCS BaXKHBIM  (AKTOPOM,
CIOCOOCTBYIOIIIMM WHAWBUIYaM3alMN OOY4eHUS U YCTAaHOBJICHHUIO BOCIIUTATEIBHOTO KOHTAKTa
MEXIy TpernojaBaTeieM U OOy4JaloUMMCS HWHBAIUJOM FHJIM JIMIOM C OTPaHUYECHHBIMH
BO3MOXXHOCTSIMH 3/I0OPOBBSL.


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

8. IlepeyeHp MH(OPMALMOHHBIX TEXHOJOIHH, UCIIOJIb3YEMbIX NPH OCY LLieCTBJIC HUU
00pa30BaTeJIbHOIO NMPOLECCA MO AUCHUIINHE .

8.1 llepevyeHb MH(P OPMALMOHHBIX T€XHOJIOTHIA.

HudopmaimoHHbIe TEXHOJIOTUU — HE IPEAYCMOTPEHBI.

8.2 IlepevyeHb HEOOXOAMMOT0 MPOT PAMMHOTIO 00ecneYeHUs .
[IporpamMHOe oOecrieueHue - He IPeTyCMOTPEHO.

8.3 [lepevyeHb MH(P OPMATHOHHBIX CIIPABOYHBIX CHCTEM:

1. CinpaBouno-tipaBoBast cuctema «Koncyiprant ILroc» (http://www.consultant. ru)

2. DnexrponHas oubnuoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnexrpoHHas OubnmoredHas cucremMa «YHuBepcuterckas Oubmmoreka ONLINE)
(http://www.biblioclub.ru)

9. MarepuajabHO-TeXHHUYECKAS

0aza, HeoOxoamMasi VI  OCYIIEeCTBJIEHUS

00pa30BaTEJIbHOTO MPOIECCA MO TUCIUILTHHE

MaTepI/IaJIbHO'TeXHI/I‘ICCKOG obecrieyeHue JUCHHUIIIINHBI 1

No Bun pabot
OCHAIIEHHOCTh
1. Jlexumonusie 3ansatusa | JIekuMoHHass ayaUTOpPUS, OCHAIICHHAs IPE3eHTAlMOHHOM
TEXHUKOW (MIPOEKTOP, IKpPaH, HOYTOYK) U COOTBETCTB YIO UM
nporpaMMHBIM obectieuenueM (110): A305.
2. JlaGopaTopHbie AynuTtopusi, OCHaIlIeHHas ydeOHO MeOenbto (CTOMBL, CTYIb),
3aHATHS COOTBETCTB YIOIIEH KOIMYECTBY CTYACHTOB: 133.
3. I'pynnoBsie Aynutopust A305.
(MHIUBUYaNbHBIE )
KOHC YJIbTaIlluH
4, Texkynmii  KOHTposb, | Aymutopus A30S.
MIPOMEX YTOUHA S
aTTeCTaIlHs
5. CamocTrosiTenbHas Kabuner pans camocTosTenbHOM  pabOThl, OCHAICHHBIN
pabora KOMITBIOTEPHOU TEXHUKOM C BO3MOXHOCTBIO IMOJKIIOUEHHS K

cetu «/HTEpHET», NMpPOrpaMMOi JKPAaHHOTO YBEIUYEHHS U
00eCrieYeHHBI JOCTYIOM B 3JIEKTPOHHYI HHMOPMAIMOHHO-
oOpaszoBarenbHyI0 cpeay yHuBepcutera: 105.



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







