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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 MecTo aucuuMminHbl (MoyJisi) B CTPYKType 06pa3oBaTe IbHOi NPOrpaMmbl.

Kypc «TEOPUA OITEPATOPOB oTHOCHTCS K JUCIUILIMHAM I10 BRIOOPY BapUATHUBHOM
yact brioka 1. [ ocBoeHMsI Kypca CTyAeHTaMH HEOOXO0IMMO HaIM4yue Y CTYACHTOB 3HAaHUH U
YMEHUU NpUOOPETEHHBIX B pe3yJbTaTe M3YydeHUs UMHU 0a30BBIX KypCOB MAaTEMAaTHUYECKOTO
aHanu3a, anreOpbl U aHATUTHUYECKON reoMeTpuH, TuddepeHInaabHbIX YpaBHEHHH. 3HaHu,
MOJIydeHHBIE NTPU U3YYEHUH JTAaHHOT'O Kypca , HaXxosT IPUMEHEHHE NPU U3yYeHUH «YpaBHEHUI
mMareMaThueckoil gusnkmn», «IuddepeHunanbHbIx ypaBHeHUN», « Teopun BeposTHOCTEN»,
«HuCIeHHBIX METOI0B », PsiJIa AMCUUIUIMH CIIEAAIA3alMi. MeToIbl TEOpHH OIepaToOpoOB
HaXOJAT CBOE MPUJIOKEHUE B PA3IMUHBIX c(epaX COBPEMEHHON MPUKIAJIHONW MAaTEeMaTHKH,
HaIpuMep MPHA CO3AAHUHU COBPEMEHHBIX CHCTEM YIIPABJICHHUS, a TAKOKE B HAYYHO-
M CCIIeIOBATENILCKON paboTe.

1.4 IlepeyeHb MIAHMPYeMbIX Pe3yJbTATOB O00y4YeHHMs IO JAUCHUIUVIMHE (MOIYJIIO),
COOTHECEHHBIX C IVIAHUPYEeMbIMHU Pe3yJIbTATAMHU OCBOEHHUs 00pPa30BaTeJJIbHOM PO IPaMMBbl.

N3yuenue nanHoi yueOHOM AUCIUILIMHBI HAIPaBJiIeHO Ha (opMHUpOBaHUE Y 00yUaro X CS

KOMITETEHIU I
Ne HNunexc Conepxanue B pe3ynbrare nusydenus yueOHON TUCIUTIINHBI
I 1; KOMIIET | KOMIIETCHIIUH (WM €€ 00yJaromecs T0JKHBI
| eHnum YacTH) 3HATD yMeThb BJIAJIETH
1. CnocoOHOCTRIO OcHoOBHBIE JIOKa3bIBaTh METO/IaMU
[K-2 MMOHUMATh, MTOHSITHUS, YTBEPKICHUS, (yH KIIMOHAJIBH
COBEpILCHCTBOBATh M | TEOPEMBI cnenuduuHbIe oro aHau3a
MPUMEHSITh METO/bI, JUTSt JUTSt
COBPEMEHHBII QITOPUTMBI U | (DYHKIIMOHAIBHOT | MCCIICIOBAHUS
MaTeMaTUYECKU I CpeJicTBa 0 aHau3a, | pa3’In4HbIX




No Wuexc Conepxanue B pe3ynbrare nzydenus yaeOHON TUCITUIIITUHBI
I 1; KOMIIET | KOMIETEHIUH (U e€ 00yJaromecs JOJIHKHBI
| eHuum YacTH) 3HATH yMeThb BJIaJIeTh
ammapar byHKUIMOHAN | TPUMEHSTh MPUKITATHBIX
BHOTO METOJIBI  TEOPHH | 3ajad.
aHaiM3a ¥ | OlepaTopoB Ui
TOepuHU pelieHus
OIEepaTOpPOB | MATEMaTUICCKU X
3aja4
2. CTpyKTYypa U cofepKaHue JMCHUIIMHBI.
2.1 PacnipegesieHne TPpyAOE MKOCTH JMCHMILIMHBI 110 BUIAM pPadoT.
OOmass TpyAOEMKOCTh JUCHUIUIMHBI cocTaBisier 8§ 3ad.ed. (288 wacoB), wux
pacrpeziefieHre o BUaaM padboT MpeACTaBICHO B TaOJHIe
TpynoemMkocTh, 4acoB
Bun pabotsr
5 cemectp 6 cemectp Bcero
KonrakTHas padora (Bcero), B TOM 4ucJe: 74,3 68,3 142.6
AyauTopHasi padora: 70 64 138
B Tom uucie:
Jlexmuu (JT) 34 32 66
JlaboparopHsie padotsl (JIP) 36 32 68
HNuas konTakTHasi padora
KonTpomupyemas camocrositenbHas padbota (KCP) 4 4 8
[Mpomexyrounast arrectanust (MKP) 0,3 0,3 0,6
CamocTosiTeibHas padoTa: 69,7 75,7 145,4
CamMonoaroToBKa 25 31 56
IMoaroroBxa u ciava sK3aMeHa 447 447 89,4
OO0 mast TPy10€ MKOCTh 144 144 288
Bux MTOrOBOT0 KOHT PoJist IK3aMeH IK3aMeH IK3aMeH

2.2 CrpyKTypa JHCHHILIUHBI

Pacnipenenenue BuioB yaeOHOM paOOTHI U UX TPYAOEMKOCTH 10 pa3eiiaM U CIUIIITUHBL.

Paznensr nucuumHbl, u3ydaemele B 5 (Tadi.2) u 6 (Tabi. 3) cemectpax

Tabnuna 2. Paznensl quCHUIIIMHBI, U3y9aeMbIe B 5 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

OK3aMCHa.

2.3 Conep:xanue pa3ieJioB JUCHUILITAHBI:
2.3.1 3aHATHA Je KINOHHOI'0 THIIA.

Pazgens! qucuummael, n3ydaembie B 5 (Tabm.4) u 6 (Tabdn. 5) cemectpax

Tabnuua 4. Paznensl qUCHUIIIMHBL, U3y4aeMbIe 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. Pa3zgensl IUCHUILIMHBL, 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, U3Yy1aCMbIC 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

Tabmuia 6. Pasnens! qUCHUMIIMHEBL, H3ydaeMble BO 2 CEMECTpE.

HammenoBanue dopma
Ne | paznena/mo nyn HanmenoBanue 1abopaTopHbIX pabOT TEKYyILEeTo
s KOHTPOJIS
1 2 3 4
5 | EBxnnyioBbl Tema 1. EBwimmpmoBbl mnpocTtpaHcTtBa , oobume | 1.
MPOCTPAHCTBA | CBOMCTBA Beinonnenune
MPaKTUYECKH X
Tema 2. IlpoekrnpoBaHue Ha MOANPOCTPAHCTBO N
3a7aHu i’
€BKJIM0BA IPOCTPAHCTBA
2. Onpoc no
Tema 3. OproroHanuzanusi B T'MIL0EPTOBOM
pe3ynbpTaraMm
IPOCTPAHCTBE.
MPAKTUYECKH X
3ajaHuN
6 |JIuHeiHble Tema 1. Orpanuyenssle (yHkiuoHansl. Hopma | 1.
n
(yHkuroHaNBl | QyHKIHOHANA B IPOCTPAHCTBAX L5 Ly Beinonnenue
. MPaKTHUYECKU X
Tema 2. Hopma  nuHeHHOTro (QYyHKIMOHANA B 3a1aHMi
L,(a,b), Cla,b].
2. Ompoc o
pe3ynbpTaraM
MPaKTUYECKU X
3alaHu
1 2 3 4
7 |Jluneinble Tema 1. JIuneitnpie oneparopbl 1.
OIepaTopsI Beinosninenue
Tema 2.  OrpanuueHHble omnepaTopbl. Hopma
IIPaKTHUYECKU X
oreparopa. .
3a7laHu i
Tema3. Hopma orpaHnueHHOTO oreparopa
p P patop 2. Onpoc no
Tema4.O0patublii onepatop. CleKTp, pe30JbBEHTa | PE3ylIbTaTaM
oreparopa MPAKTUYECKU X
3a1laHu
Tema 5. ConpspKeHHBIE OTIepaToOpPhbl
Tema 6. BrionHe HenpepbIBHBIE OIIEPaTOPHI
9 |[Ipunoxenus Tema 1. Pemenue wuHTErpanbHbIX YypaBHeHUH | 1.
TEOPUH BeimonHenue




OIIepaTopoB ®penarosbMa € BHIPOKACHHBIM SAPOM. MPaKTUYECKH X

Tema 2. HccnenoBaHnue MHTErpaIbHbIX YpaBHEHUN
@penroapmMa ¢ HCMHOJB30BAaHUEM allbTepHATUBHI | 2. Ompoc no
®penroapma pe3yabTraram

Tema 3. PemeHne MHTErpanbHBIX YPaBHEHHUH IpH
IIOMOLIM PE30JIbBEHTHI

Tema 4. MeTo1 CKMMAaIOIMX OTO OpaskeH Ui

Tema 5. IIpouszBoansie @pemie u ['ato

3aJaHu’

MPAKTUYECKU X
3aJaHuU

3anmTa nabopatopHoit pabots! (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduyeckoro 3amanusi (PI'3), manmucanume pedepara (P), scce (D),
xosutokBuyM (K), rectupoBanue (T) — He mpenycMOTpEHBI.

2.4 Ilepe4eHb y4eOHO-MeTOANYECKOI0 O0ecneYe Husl A1 CaMOCTOSITeJIbHOI padoThI
o0y4aroumXxcst 1o JUCHUILIHHE (MO1YJII0)

Llenpro caMOCTOSTENBHOM pabOThl CTYCHTA SIBJIETCS yriyOiaeHne 3HaHUH, MTOTy4eHHBIX

B pe3ynbTaTe ayauTOPHBIX

3aHsaTHH. BbIpabaThIBarOTCS HABBIKM CaMOCTOSITETLHON pPaOOTHI.

3aKpEmISIIOTCS ONBIT U 3HAHMS MOJTYYEHHbIE BO BpeMsl 1a00paTOPHBIX 3aHATHI.

[lepeueHb y4eOHO-METOAMYECKOTO OOECIICUEHUSI TU CIIUTIIIMHBI 11O

No Haumenosanue BBINTOJIHEHUIO CAMOCTOSTENIbHON pabOThI
pasnena
1 2 3

1{Tpuronomerpudeckue
psansl Pypre

1. Harancon W.I1. Teopust GpyHKIIMI BeIieCTBEHHOM TIEPEMEHHOM |
Y4eOHuK /1 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 mocobdue. - Jlanp, 2017. — 624
c. — ISBN 978-5-8114-2311-8

3. BrmacoBa E.A., MapueBckuii LK. DyieMeHTBI (PyHKITOHATBHOTO
aHam3a: Yue6Hoe nocobue. — CI16.: M3narensctso “Jlanp”, 2015. —
400 c. — (YueOnuru s By30B. CrenmanbsHast mteparypa). ISBN 978-
5-8114-1958-6

2. |Uurerpan JleGera

1. Harancon U.I1. Teopust GpyHKIIMIT BeLLIECTBEHHOW MEPEMEHHOM :
YueOHuK 17151 BY30B. 5-¢ u3,, crep. — CII6.: MznatenscrBo ‘“Jlansb”,




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.
[TpoMeXyTOUHBI KOHTPOJIb OCYIIECTBIISIETCS B KOHIIE KaXIOro cemectpa B ¢opme
9K3aMEHa.

IIpumepHbIii NepeyeHb BONMPOCOB JIsl MOATOTOBKH K IK3aMeEHY.

[TpuMepHBIi TepedeHb BOIMPOCOB IS IIOJATOTOBKH K DK3aMEHY 110 TEOPHH OMEPaTopOB,
5 cemectp.

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 3aBucuMoctb. 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
16
17
18
19

.Teopema Pucca o mpencraBiieHMN TUHEHHOTO HenpepbIBHOTO pyHKIIMOHANa B H-mipocTpaHncTse.
. JInHeWHBIN OnepaTop B IMHEMHOM IIpocTpaHcTBe. [loHsATHE, TPUMEDBI.

. JInnelinblii HenpepsBHLIA oneparop B JIHII. HenpepsIBHOCTE 1 OTpaHUYEHHOCTS .

.Hopma nuneitnoro oneparopa. CBolCTBa, IPUMEPHI.

. PaBHOMEpHas CcXOAMMOCTH JIMHEHHBIX OIEpaTOpOB. TeopeMbl O pPABHOMEPHOW CXOIMMOCTH B

equayaoM kpyre. Cnezncreue. I[lonnora npocrpanctea L(L,L,).

20
21

.CunbHast cxoqumocts B L(L, L, ).ITpumepsr.

. [IpyHIMIT paBHOMEPHOM OTPaHUYEHHOCTH.

22. Teopema banaxa- [llrelinraysa.

23
24
25
26
27
28
29
30
31
32
33
34

. O6patnbIii oneparop. Onpenenenne. Teopema o TuHelHOCTH onepaTopa A~ L.

. loctatroyHoe ycoBHE OTpaHUYCHHON 00paTUMOCTH JTUHEHHOTO OIeparopa.

. Teopema o cymectBoBanuu oneparopa (I + A) 1.

.Teopema 00 orpaHnyeHHONH 0OPaTUMOCTH OlepaTopa, OJIU3KOTO K OTpaHMYEHHO 00paTHMOMY.

. PerynspHoe MHOXECTBO, CIIEKTP U PE30JIbBEHTA JUHEHHOTO onepaTopa. CriekTpaibHbINA paguyc.

JlonsATHE CconpspkeHHOTO oreparopa. Teopema o ero npeacrasiaeHnu B H-npocrpancTse.

. Teopema 0 TMHEHWHOCTH U HENPEPBIBHOCTH CONPSLKEHHOIO OIleparopa.
.CamoconpspkeHHbIe oneparopbl. CBOMCTBA.

.OnpeneneHne M TPOCTEUIIME CBOMCTBA KOMITAKTHBIX OIIEPAaTOPOB.

. TeopeMa 0 CTpyKType KOMIIAKTHOIO OIlepaTropa.

. IlepBas Teopema @penronbma.

. Bropas Teopema ®@pearosibma.

35. Tpetbs Teopema Opearonbma.

36
37
38
39
39
40
41

. Pemmenune unTerpanpHbix ypasHeHud @pearonasma 2-ro poga npu Majbix L.

. II]pumenenne TeopeM @pearosbma K peIeHUIO HHTETPAJIBHBIX ypaBHEHHU P pearosbma.

. [IpyHIHIT C)KUMAFOIIMX OTOOPAKEHUH.

. IlpunosxeHus IpUHIUIA CKUMAIOLIX OTOOPaXKEHUN K PELLIEHUIO CUCTEM JIMHEHHBIX ypaBHEHUM.
. IlppuMeHeHne NpuHLHIIA CKUMAIONIMX OTOOPaXEHUH K PEeIIEHNIO0 HHTErPAJIbHBIX YPABHEHU.

. [IponsBoanas mo I"ato.

. [Ipon3Bognas @perre.

Kpurtepuu BbIcTaBJIeHUS OIIEHOK.

OLieHKa «OTIUYHO»:

— CHCTEMaTHU3UPOBAHHbBIC, TIIYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3jeiaM AUCIUIIIMHBL,
a TakKe M0 OCHOBHBIM BOIIPOCAM, BBIXOSIIMM 3a MPEIeNbl y4eOHON MPOrpaMMBl;



— TOYHOE HCIOJIB30BAHME HAYYHOM TEPMHMHOJIOTUM CHUCTEMATHYECKHM TIPAaMOTHOE M
JIOTUYECKHU IIPAaBUIJIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynmpeyHoe BIIAJIEHWE HHCTPYMEHTapueM Y4eOHOH AMCUMILUIMHBI, yYMEHHE €ro
3¢ PEKTUBHO UCIOIB30BATh B TOCTAHOBKE HAYYHbIX U MPAKTUUYECKHU X 33/1a4;

— BBIp@KEHHAsl CIOCOOHOCTh CAMOCTOSATENILHO M TBOPYECKH PELIaTh CIOXKHBIE MPOOIEMBI
Y HECTAH/IAPTHBIE CUTYaLlNH;

— TMIOJIHOE M INIyOOKOE€ YCBOGHME OCHOBHOM U JIONOJHUTEIBHOM JIUTEpaTyphl,
PEKOMEHJOBAaHHON y4eOHOH IPOrpaMMoi MO TUCIUIIIIMHE;

— YMEHHE OpPUEHTHPOBATHCSA B TEOPHSX, KOHIECNUIMAX U HAIPABJICHUAX AUCLUILUIMHBI U
JIaBaTh UM KPUTUYECKYIO OLICHKY, UCII0JIb3Ysl HAyYHbIE JOCTUKEHUS APYTU X TUCLHUILINH;

— TBOpYECKasi CaMOCTOSTEeNIbHAsl paboTa Ha MPAKTHYECKUX/CEMHUHAPCKH X/1a00paToOpHbIX
3aHSTUSIX, AKTMBHOE Y4JaCTHE€ B TIPYINIOBBIX OOCYXKICHHUSAX, BBICOKUHW YpPOBEHb KYIBTYPhI
VCIIOJIHEH U 3aJaHUH;

— BBICOKMH ypOoBeHb C(OPMHUPOBAHHOCTH 3asBJICHHBIX B paboueil mporpamme
KOMIIETEHIINH.

O1neHKa «XOpOIIO»:

— JIOCTaTOYHO ITOJIHBIE U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 TUCLUILINHE,

— YMEHHE OPHEHTHPOBATBCS B OCHOBHOM TEOPHSX, KOHLEMIUIX W HAIpPaBJICHUSIX
JUCLUIIIMHBI U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

— HCIOJIB30BAaHUE HAYYHOM TEPMHUHOJIOTHM, JIMHIBUCTUYECKH U JIOTUYECKU IPABUIIBHOE
U3JI0KEHHUE OTBETA HAa BONPOCHI, yMEHHE JIeNIaTh 000CHOBAHHBIE BBIBO/IBI;

— BJIAJICHUE UHCTPYMEHTAPUEM 110 AUCLUUIUIMHE, YMEHHUE €T0 UCII0JIb30BATh B IIOCTAHOBKE
U PEIICHUH HAYYHBIX U MPOQe CCHOHATBHBIX 33/1a4;

— YCBOEGHHE OCHOBHOW W JIONOJHUTENILHOW JMTEpaTypbl, PEKOMEHJO0BAHHON ydeOHON
[IPOrPAMMOH 10 JUCLIUILINHE;

— camocTosTedbHas paboTa Ha NPAKTUYECKUX 3aHATHAX, Yy4acTUE B TPYIIOBBIX
00CYK/1€HUSIX, BBICOKUI YPOBEHb KYJIbTYpPbl HCIIOJHEHUS 3a1aHNH;

— CcpeaHUH ypoBeHb C(HOPMUPOBAHHOCTH 3asBJIEHHBIX B pabodell mporpamme
KOMIIETEHIINH.

OneHKa «yOBIETBOPUTEIBHOY:

— IOCTAaTOYHBIM MUHUMAJIBHBIA 00BEM 3HAHUH 10 JUCLUILINHE;

— YCBOGHHE OCHOBHOMW JIUTEPATYpPhl, PEKOMEHIOBAHHOMN y4eOHOW MPOrpaMMoii;

— YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TCOPHSX, KOHUEHNLMIX U HAIPABJICHUAX I10
JUCLMIUIMHE U JaBAaTh UM OLICHKY;

— HMCIOJIB30BAaHNE HAYYHOM TEPMHUHOJIOTHHU, CTHIIMCTUYECKOE U JIOTUYECKOE H3JI0KEHUE
OTBETa Ha BOIIPOCHI, YMEHHE JIeNIaTh BHIBOBI 0€3 CyIleCTBEHHBIX OLIMOO0K;

— BIIQJICHUE MHCTPYMEHTapueM Yy4eOHOH IUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B
pEILIECHNH THIIOBBIX 337124,

— YMEHHUE 10l PYKOBOACTBOM IIPENOAABATENS PEIlaTh CTaHIaPTHBIC 3a1a4U;

— paboTa 1o pyKOBOJICTBOM IPENOAaBaTeNsl Ha MPAKTUYECKUX 3aHATUSX, O YCTUMBII
YPOBEHB KYIBTYPBI HCIIOJTHEHNS 3aJaHU;

— JIOCTaTOYHBbII MMHHUMAJIBHBIM YpOBEHb C(HOPMHPOBAHHOCTU 3asBIECHHBIX B paboueif
MPOrpaMMe KOMITETEHIIU M.

OneHka «HeyI0BIETBOPUTEIBHON:

— (pparMeHTapHbIC 3HAHUS 110 IUCLUILINHE;

— OTKa3 OT OTBETAa (BBIIIOJIHEHUS IMCbMEHHOMN paboThI);

— 3HaHUE OTJEJIbHBIX MCTOYHUKOB, PEKOMEHJIOBAaHHBIX Y4eOHOH mporpamMMoil 1o
JUCLMILINHE,;

— HEYMEHHE UCII0Ib30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

— HaJIM4ue TpyobIX OIMHMOO0K;

— HU3KUH YPOBEHb KYJIbTYPbI UCIIOJIHECHUS 33JaHHUI;



—HU3KUH  ypoBE€Hb C(OPMUPOBAHHOCTH 3asBJIEHHBIX B pabodell  mporpamme
KOMIIETEHLIUH.

OueHouHbIE CpEACTBA IS WHBAIMJIOB W JIMII C OTPAHMYEHHBIMH BO3MOXHOCTSIMHU
3710pOBbsl BEIOMPAIOTCS C y4€TOM MX WHIMBUTYyaIbHBIX IICHX0 (M 3MYECKH X 0COOEHHOCTEH.

— TNpU HEOOXOIMMOCTHM MHBAIMJAM WU JIMIIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0POBbS IPEOCTABIISCTCS JOTOTHUTEIFHOE BPEMsI ISl TIOJITOTOBKU OTBETA HA DK3aMEHE;

— IIpU NIPOBEACHUH MPOLEAYPhl OLIEHUBAHUS PE3YJIbTATOB 00y4E€HUs MHBAIUJIOB U JIMIL C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSl IIPEIYCMAaTPUBAETCS] MCIIOIb30BAaHNE TEXHUUECKUX
CpeACTB, HEOOXOAUMBIX UM B CBSI3U C MX WHIUBUYaATbHBIMA OCOOCHHOCTSIMH ;

— IIpU HEOOXOAMMOCTH Ul 00YJaIO I XCsI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS
U UHBAIMJOB TNPOLEAypa OLICHUBAHUS pPE3YJIbTaTOB OOYy4YeHUS IO JUCHHUIUIMHE MOXET
IIPOBOJUTHCS B HECKOJIBKO JTAIIOB.

[Ipouenypa oneHUBaHUs Pe3yIbTaTOB OOY4EHUs MHBAIMIOB U JIMI C OTPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3I0POBBS 10 JIMCHUILIMHE MpeaycMaTpuBaeT MpeaocTaBieHne nHdopManuu B
dopmMax, aIanTHPOBAHHBIX K OTPAHIMYEHHUSIM HX 3J0POBbS M BOCIIPUATHS WHPOpPMAIHN:

JUist mun ¢ HapyIeHUSIMU 3pEHUS:

— B TIe4YaTHOU (hopMe yBETMUEHHBIM PH HToM,

— B (bopMe AJIEKTPOHHOTO TOKYMEHTA.

JUis a1 ¢ HapyIeHUSIMH CyXa:

— B IIe4aTHOHU (hopme,

— B (popMe PIEKTPOHHOTO IOKYMEHTA.

JUist mun ¢ HapyIeHUSIMUA OTIOPHO-IBUTATENILHOTO armapara:

— B IIe4aTHOHU (hopme,

— B (popMe IEKTPOHHOIO JOKYMEHTA.

JaHHbli mepedeHb MOXET OBbIThb KOHKPETU3UPOBAH B 3aBHCHUMOCTH OT KOHTHMHIEHTA
00yJaro M XC 5t

5. IlepeyeHb OCHOBHOM W [IONOJHMTEJbHOH y4eOHO# JHUTepaTypbl, He00XOAUMOMH
JUISL OCBOEHMS TUCUMILVIMHBI (MOLYJIs1).

5.1 OcHoBHas1 TUTE paTypa:

1. Harancoun W.I1. Teopust GpyHKIIMIT BeLLIECTBEHHON MEPEMEHHOMN | Y UeOHUK [T BY30B. 5-€
u3n., crep. — CI16.: IzmatensctBo “Jlanp”, 2008. — 560 c.: ni. — (YueOnwnku aj1s1 By30B. CrieraabHast
murepatypa). ISBN 978-5-8114-0136-9

2. Jlrocrepauk JI.A., Cobone B.W. Kparkuii Kypc GyHKIIMOHATBHOTO aHaH3a | YueOHOoe
nocobue. 2-e u3a., crep. — CII0.: U3narenscrBo ‘“Jlanp”, 2009. —272 c. — (Y4ueOHUKH A5 BY30B.
CrnemmansHas mreparypa). ISBN 978-5-8114-0976-1

3. BrmacoBa E.A., Mapuesckuii LK. DiemenTs! pyHKIMOHATEHOTO aHaTM3a: Y4eOHOoe
nocobue. —CII6.: M3aarenscro “Jlanp”, 2015. —400 c. — (YueOnuku u1s By30B. CrieluanbHas
murepatypa). ISBN 978-5-8114-1958-6

4. T'yperuu A.I1., Koprer B.B., Xpomos A.I1. CoopruK 3a1a4 110 (PyHKIMOHATEBHOMY
aHamM3y. YuebHoemocobue. 2-e u3n., uchp.. — CII6.: U3natensctBo ‘“Jlanp”, 2012. — 192 c. @ mm. —
(Yuebnuku 1151 By30B. CrienmanbsHas ureparypa). ISBN 978-5-8114-1274-7

I[J'Iﬂ OCBOCHHU S NUCHUIIJIMHBI UHBAJIMAAMU U JIMHAMU C OTPAHUYCHHBIMH BO3MOKHOCTAMU
30POBbA UMCIOTCA U3AaHUS B 3JICKTPOHHOM BUJIC B 3J'I€KI’pOHHO-6I/I6JII/IOTC‘-IHI>IX CUCTEMAX .

5.2 JlonoyiHuTe IbHAA JIMTE parypa:
1. Kommoropo A.H., ®omun C.B. DnemenTs Teopun QyHKIIHN U (HYHKITHOHAITBHOTO
aganuza. — (-eusn. — M.: DU3MATIIUT. 2009. — 572 ¢. — ISBN 978-5-9221-0266-7
2 TpenoruH B.A. ®yHKIMOHATBHBIN aHATN3: YUeOHUK. — 4-€ U31., ucrp. — M.
OU3SMATIINUT, 2007. —488 c. — ISBN 978-5-9221-0804-1



3. demunoua B.I1 COopHMK 33129 1 yIpakKHEHU M TT0 MATEMATHYECKOMY aHaTu3y: Y4eOHoe
nocobue. - Jlaup, 2017. — 624 ¢. — ISBN 978-5-8114-2311-8

6. Tlepeyenr pecypcoB  HHGOPMALMOHHO-TEJIEKOMMYHHKAIIMOHHONW  ceTH
«HTepHETY», HEOOXOAUMBIX [IJI1 OCBOCHUS TUCIUIITHHBI

1. Bukunenus, cBOOOTHAS SHITUKIOTICHSI. [DnekTpoHHBIN pecypc]. —
http://ru.wikipedia.org

2. Karanor undpopmannonnoii cucremsl «EnuHoe OKHO gocTyna K 0o0pa3oBaTelbHBIM
pecypcamy. [Dnekrponnsiii pecypc]. — http://window.edu.ru/window/catalog

3. DKCIOHEHTa, 00pa3oBaTelIbHbI MaTEeMAaTUYECKUM cailT. [DnekTpoHHbIA pecypc]. —
http ://www.exponenta.ru

4. http://allmath.ru (Bcs maremaTuka B OAHOM MeCTe)

7. MeToauyeckue YKazaHusl JJ1sd oﬁyqalomuxm M0 0OCBOCHHUIO JTUCHUIIJTUHDBI

[To xypcy mpeaycMOTpeHO NpPOBEACHHE JIEKIMOHHBIX 3aHSATHM, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHYECKUI Marepuaj, JabopaTOpHBIX 3aHSATHH, MO3BOJSIONMX CTYIACHTaM B
MOJIHOW Mepe 03HAKOMHTBCS C pazaenamMu (yHKIIHMOHAIBHOTO aHAIN3a U OCBOUTHCS B PELICHUU
MPAKTUYECKH X 33/1a4.

Baxneiimmm 53TanoM Kypca SBISETCS CaMOCTOsITeNbHAs paboTa MO JUMCLMIIIIMHE
«@D yHKIIMOHAJIbHBIN aHAHI3Y.

Llenpto  caMoOCTOATENBHOM  pabOThl  OakamaBpa sBISETCS  yIIyOJlieHHE 3HAHUH,
MOJIYYEHHBIX B pe3y/bTaTe ayIUTOPHBIX 3aHATHI. BbipabaThiBatoTCSI HABBIKU CAMOCTOSTEIIbHOM
paboThI. 3aKPETUIAIOTCS OTIBIT U 3HAHUS, TTOJY4EHHBIE BO BPEeMs JIa0OPATOPHBIX 3aHSITHUMH.

CamocrosiTenbHasi pabdoTa CTYICHTOB B XOJ€ W3YYCHUS ITUCIHUIUIMHBI COCTOMT B
BBIIIOJIHEHWN  WHJMBUAYaJIbHBIX  3aJaHUN, 3a/JaBa€MbIX IpernojaBareleM, BEeAYIMM
nabopaTopHbIe 3aHSITHS, MOATOTOBKH TEOPETHYECKOTO MaTepuaia K JaOOpaToOpHBIM 3aHSTHSIM,
Ha OCHOBE KOHCIEKTOB JICKIMH M y4eOHOH JMTEpaTyphl, COIIACHO KaJICHIAPHOMY IUIAHYy U
MOATOTOBKM TEOPETUYECKOIO Marepuajga K TECTOBOMY ONpPOCY, 3a4€Ty U 3K3aMEHY, COITIACHO
BOIIPOCaM K 2K3aMEHY.

VYkazanus no oopmieHuro pador:

- paborta Ha 1a0OpPATOPHBIX 3aHATUSIX U KOHCHEKTHl JICKIIUH MOTYT BBINOJIHITHCS Ha
OTJENbHBIX JINCTaX JIN0O HEMOCPEICTBEHHO B pabouell TeTpaau;

- opopmIIeHH € MHIMBU TyaJIbHBIX 3aJaHU YKEJIaTeIbHO Ha OTJENIbHBIX JINCTaX.

[lpoBepka WHIMBUAYaTbHBIX 3aJaHUN IO TeMaM, pa3o0paHHBIM Ha JAOOPATOPHBIX
3aHATHSX, OCYILECTBIISIETCS Yepe3 HEeIeN0 Ha TeKyIeM JJabopaTOPHOM 3aHATHH, TM00 B TeUCHUE
HEJIeNU MOCJIe ATOTO 3aHATHS Ha KOHCYJIBTAI[UU.

Jns pa3psACHEHHS HENOHATHBIX BOIPOCOB JIEKTOPOM M AaCCHUCTEHTOM €KEHEAEIbHO
IPOBOJIATCS] KOHCYABTALIMH, O BPEMEHU KOTOPBIX IPYIIIbI U3BELIAIOTCS 3apaHee.

B ocBoeHMu IUCHUIUIMHBI MHBATMAAMUA M JUIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU
370pOBbsl OOJIBINIOE 3HAUCHHE HMEET WHAMBUAyalbHas ydeOHas pabora (KOHCYIbTAI[UU) —
JIOTIOJIHUTENBHOE Pa3bsCHEHHE yIeOHOTO MaTepuana.

WupuBuyanbHble KOHCYJAbTALlMM IO MPEAMETY SIBJISIIOTCS BaXXKHBIM  (PaKTOpOM,
CIOCOOCTBYIO MM MHAMBUAYyATU3ALUH O0y4€HUs U YCTAaHOBJIEHHUIO BOCIIUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM U O00yJaloUMMCS HHBAJIWJIOM WJIH JIMLIOM C OIPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3/I0OPOBBSI.


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

8. IlepeyeHb UH(OPMALMOHHBIX TE€XHOJOTUH, HCIOJb3YeMbIX MPH OCY e CTBJIC HUU
00pa30BaTeJIbHOI0 NMPOLECCa MO AUCHUILINHE .

8.1 llepevyeHb MH(P OPMALMOHHBIX TeXHOJIOTHIA.

HudopmaiinoHHble TEXHOJIOTUU — HE TPEAYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOT PAMMHOTI0 00ecneYeHUs .
[IporpamMHOe o0ecrieueHue - He IPeTyCMOTPEHO.

8.3 Ilepeuyennb mHG OPMALMOHHBIX CIIPABOYHBIX CHCTEM:

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

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

3. DnexrpoHHas OumbOnmoredHas cucremMa «YHuBepcuterckas Ooubmmoreka ONLINE)»
(http://www.biblioclub.ru)

9. MarepuanbHo-TeXHHYECKAS

0aza, HeoOXoguMasi JJsi  OCYyLUECTBJIEHMS

06pa30BaTeJ’le0F0 nmpomecca 1mo J1MCuMIlinie

MarepuanbHO-TEXHUUYECKOE 00EeCTIeYeHUE TUCITUTIIINHBI U

No Bun pabot
OCHAILEHHOCTh
1. Jlexunonnsle 3anATUs | JIekKqMOHHAs ayauTOpUs, OCHAILICHHAs IPE3EHTALlMOHHOU
TeXHUKOU (MIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTB YO UM
nporpaMmMHbIM obecrieuenueM (I10): A305.
2. JlaGopatopHbie AyauTopusi, OCHalIeHHas: y4eOHOH MeOembio (CTOMBI, CTYIIb),
3aHSTHUS COOTBETCTB YIOIIIEH KOJIMYECTBY CTYAEHTOB: 133.
3. I'pynnoBeie Aynmurtopust A305.
(MHIMBUYalIbHBIE)
KOHCYJIbTAIlUU
4. Texynmii  koHTpoub, | Ayautopus A305.
IPOMEKYTOUHAS
aTTecTalnus
S. CamocrosiTenpHast Kabuner mns camocTosiTenbHON — pabOTHI, OCHAIICHHBIH
pabora KOMIBIOTEPHOM TEXHUKOW € BO3MOXKHOCTBIO MOJKIIOUEHHUS K

cetu «MHTEepHET», NPOrpaMMONM DSKPAHHOIO YBEIUYEHUS H
00€eCrie4eHHBIH JOCTYOM B 3JIEKTPOHHYI HH(OPMAaIMOHHO-
oOpa3zoBarenbpHyI0 cpeay yHuBepcutera: 105.



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







