MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmi kacdeapon

Teopun PyHKUUN 1 reomeTpumn
7

B oy

o
/// CemeHoB E.M.
11.04.2024 r.

PABOYASA NPOrPAMMA YYEEHOW OUCLUUNIUHbBI
B1.B.07 3nemeHTbI cnekTpanbLHOM Teopun

1. Kog n HammeHoBaHue cneumnanbHOCTU:
01.05.01 ®dyHOoameHTanbHble MaTeMaTnka 1 MexaHuka

2. Cneumanusauums:
CoBpeMeHHble MeToabl TEOPUUN DYHKLMI B MaTEMATUKE U MEXAHUKE

3. Ksanudumkauma BbinyckHuka: Matematuk. MexaHuk. lNpenogaBatens
4. dopma ob6y4eHus: oyHas

5. Kachepgpa, oTBevawLwasn 3a peanmsaumio QUCLUNIIUHBI:
Kadbegpa Teopumn OyHKLMA U reomMeTpun

6. CoctaButenu nporpammbli: Cyxouea J1.U., K.cp.-M.H., OOLEHT

7. PexomeHgoBaHa: Hay4yHo-meTogndeckum CoBeTOM MatemMaTmyeckoro akynoreTa,
npoTtokon Ne 0500-06 ot 28.03.2024 r.

8. YuebBHbIN roa: 2027-2028 CemecTp(bl): 7



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Lleniu ocgoeHust y4ebHoU OuCyUrnIuHbI:

- naTtb rnybokve 3HaHWS CTydeHTaM O MeTodax, 3ajadax M Teopemax CrekTparnbHOW
TEOpUN NUHENHBIX ONepaTopoB B MMNbOEPTOBLIX NPOCTPAHCTBAX;

- MPUMEHEHME CTyQeHTaMu MOSNyYEHHbIX 3HAHUM NPU pPeLlueHMM MpUKNagHbIX 3agad
€CTeCTBO3HaHMUA.

3adayu y4yebHoU OuCyUmnUHbI:

- HAy4MTb CTYAEHTOB BNageTb TEOPETUYECKMM MaTepManom;

- Hay4uTb CTYOEHTOB pellaTb 3agadn, MCNoNb3oBaTb COBPEMEHHbIE METOAbI U NOAXOAb!
PYHKUMOHANBHOrO aHanu3a npu peLeHnm NpuknagHbIX 3agau.

10. MecTo y4ye6HOM AnCUMNNUHBLI B cTpyKType OMNOI:

YyebHaa aucuunnuHa JOneMeHTbl  CrekTpanbHOW  Teopun
dhopmmpyemon y4acTH1Mkammn obpasoBaTeribHbIX OTHOLWEHU brioka 1.

[aHHbIN KypC HENOCPeACTBEHHO CBA3aH C gucuunnuHamu «MatemaTnyeckmin aHanmsy,
«OdndbdbepeHumnaneHble ypaBHeEHUsI», «DPYHKLUMOHANbHBIA aHanui», «YpaBHEHUS C YacCTHbIMU
NPOU3BOAHLIMWY, U3y4aeMbIM/ B paMKax NporpamMmMbl NOArOTOBKMW.

OTHOCUTCA K 4YacCTW,

11. MnaHupyeMblie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAynio (3HaHUA, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NNIaHUPYEeMbIMU pe3ynbTaTaMuM OCBOEHUs 06pa3oBaTenbHOM

nporpaMmmbl (KOMNETEHLUMSAMU) U UHAUKATOPaMU UX OCTUXKEHUA:

Kog HasBaHve Koa(bl) NHavkaTop(bl) MnaHupyemble pesynbTathl
KOMMeTeHunn obyyeHns
MK-1. | CnocobeH MK-1.1. | Obnagaet 6a3oBbIMU 3HaTb:
BbISIBNSATb, 3HAHUSIMU, NONYYEHHbIMU | - Ga30BbIE NOHATHSA,
NPUMEHSATD, B obractu nony4eHHble B 06actu
paspabatbiBatb " MaTemMaTUYeCKUX 1 (Mnn) | MaTemaTudeckmx u (unm)
ueneHanpasneHHo €CTECTBEHHbIX HayK, €CTECTBEHHbIX HayK,
Mcnonb3oBaThb NporpaMMmnpoBaHns n NporpaMMMpPOBaHust
MeToabl Teopuu MHGOPMAaLIMOHHbIX MHPOPMaLMOHHbBIX TEXHOSOTUA.
dyHKUMIA B 3agadax TEXHOMOornm YMmeTb:
MaTemMaTuKun " - cobupatb, obpabaTbiBaThb,
MEXaHNKN aHanmanpoBsaTb 1 0606LaTb
pe3ynbTaTbl UCCnegoBaHni B
obnactu Teopun yHKLMI, B
BnapeTb HaBblkaMu:
- MpaKTU4YecKoro npoBedeHus
Hay4YHO-MCCreaoBaTeNbLCKON
AeATenbHOCTU B MaTemaTuke
MK-2. | CnocobeH MK-2.1. | 3HaeT coBpeMeHHbIe 3HaTb:
NpPOBOAUTL MeTOAbl pa3paboTky 1 - COBpPEMEHHbIE meToabl
nccnegoBaHns Mo peanusaumv Moaenewu, paspaboTkm 1 peanusauum
obpaboTke n ncnonb3ys Teopuio Mofenen, UCnornb3yda Teoputo
aHanuady  Hay4How dyHKUMIA dyHKUMIA
MHpopmaumm n | MNK-2.2. | YmeeT paspabatbiBaTb YMmeTb:
pe3ynbTaToB mMatemaTuyeckme Mmogenu | - paspabarbisatb
nccneaoBaHui B obnactu MaTemaTn4eckue Moaenv B
mMeTogamum  Teopuu €CTECTBO3HaHWs, obracTtu ecTecTBO3HaHWS,
PYHKLMNA. 3KOHOMMKN 1 yNpaBrieHns, | 9KOHOMUKU U ynpaBneHus, a
a Takke peanu3oBbiBaTb TakkKe peanv3oBbiBaTbh
anropuTmbl anropuTMbl MaTeMaTU4eCKuX
MaTeMaTn4eCKmX MozZenen Ha 6ase nakeToB




Moaenen Ha 0ase nakeToB
NPUKNagHbIX NporpaMmm
MOZENUPOBaHNSA

NpVKNagHbIX NporpamMm

MOOENNPOBaHMS.
Bnapetb HaBblkamu:
-npoBeaeHuns Hay4HO-
nuccnegoBaTeribCKon
JesTenbHOCTU B obnactu

pelwleHnda 3agady aHannTtn4eckoro

TEeopeTUYeCcKnX n
npuKNagHbIX 3agad
MaTemMaTUKu n
MEeXaHWK/M Ha OCHOBE
MeTOA0B Teopum
YHKLMI "
reomeTpum

xapakrepa.
MK-3. | CnocobeH K | MK-3.1. | 3HaeT coBpeMEeHHbIe 3HaTb:
MOCTPOEHWIO MeTOobl pas3paboTku v - COBpEMeHHble MeTofpb!
mogzenei " peanusauum pa3paboTkm 1 peanuaaLnm
onTUMansLHOMy mMaTeMaTn4ecKnx MaTeémMaTU4eCcKMx Moaeneu.
peLLEHUNIo mMozaernen ymeTb:

- CTPOMTb MoAenun n
onTUMarnbHblEe peLleHns
TeopeTUYeCcKnX 1 NpuKagHbIX
3agjay MatemMaTukn un
MEeXaHWK/ Ha OCHOBE METOA0B
TEOPUN OYHKLNI U TEOMETPUN.
BnageTtb HaBblkamu:

- NOCTPOEHMA Mogenen
NpPUKNaaHbIX NPOLLECcCoB;

- HaBbIKaMm NPUMEHEHMS
COBPEMEHHbIX
WHCTPYMEHTarbHbIX CpeacTB K
PEeLLEHMIO NPUKNaaHbIX 3a4ay.

12. O6bem gucumMnnuHbI B 3a4eTHbIX eauHuuax/yacax — 3/108.

dopma NPOMEeXYTOYHOM aTTecTaLum - 3k3amMeH

13. TpypoemkocTb No BuAam y4ebHou paboTbl

TpynoemMKocTb
Bug yuebHol paboTbl Bcero o cemecTpam
7 cemecTp

AyOuTopHbIE 3aHATUS 32 32

nexkumm 16 16

B TOM 4uUCne: npaxkTnyeckune 16 16
nabopaTopHble 0

CamocTosiTensHas paborta 40 40

lMpomexyToyHas aTTecTaums 36 36

WToro: 108 108

13.1. CopepxaHue QUCLUMIIUHDI

n/n Peanusauus
pasgena
HanmeHoBaHve pasgena OUCLMNIUHBI C
CopaepxaHue pasgena AUCUUNAUHBI
ONCUMNNUHBI NOMOLLIbIO
OHIamnH-kypca,
QYMK*
1. lekuum
1.1 MnbbepToBO HepaBeHcTBOo Kowwu-ByHsikoBckoro, cnabas u cunbHas | https://edu.vsu
NPOCTPaHCTBO. CX0OUMOCTU B rmne6epToBOM npocTpaHcTBe. | .ru/courselvie
JInHenHbIN onepaTtop HepaBeHcTBO Beccens, paBEHCTBO MapceBans. | w.php?id=679
OrpaHu4eHHble n HenpepbIBHbIE onepartopebl. 1;



https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791

OKBMBANEHTHOCTb. 3aMKHYTble JIMHEVHbIE OMnepaTopbl.
CeoiictBa. Teopema baHaxa.

https://edu.vsu

.ru/coursel/vie

w.php?id=285
52

1.2

ConpsikeHHbI
oneparop.

CeoiicTBa  comnpspkeHHoro  onepatopa.  [pumepbl
COMPSPKEHHBIX OMEPaTOPOB B PasfIMYHbIX NPOCTPaHCTBaXx
.OCHOBHble  TEOpeMbl O  CXOOAMMOCTM  JIMHEWHbIX
onepaTopoB

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

13

CnekTp v perynspHblie
TOYKU NIMHENHOTO
3aMKHYTOro onepaTopa.

3aMKHYTOCTb cnekTpa, OTKPbITOCTb
perynspHoix  Todek. CyllecTBOBaHWEe cnektpa U
PErynsipHbiX TOYEK Yy HenpepbiBHbIX  OMNepaTopoB.
Mpumepbl 3aMKHYTbLIX ONepaTopoB C MYCTbIM MHOXXECTBOM
PErynsipHbiX TO4eK U C NycTbiM crnekTpom. CBsi3b YacTen

CnekTpa

MHOXeCTBa

https://edu.vsu.r
u/course/view.p
hp?id=67914
https://edu.vsu.r
u/course/view.p
hp?id=28552

1.4

CamoconpsiKeHHbIN
onepaTop.
CummeTpuyeckune
onepaTtopbl.

MpocTelwne CBOMCTBA CaMOCOMPSPKEHHBIX OMEPaTopoB,
CBOICTBa CMeKTpa W PEerynsipHbiXx TOYek, CrneKTparnbHas
yHKkums. Kputepun cyllecTBOBaHUSI CAMOCOMPSKEHHbIX
pacLLUMPEHMUIA. OnucaHve CaMOCOMPSKEHHbIX
paclumpeHmnin, 0606LeHHas pe3osibBeHTa.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

15

OnepaTopHbIil My4oK

OcHoBHble NOHATUSA 1 onpefeneHusi. CnekTpanbHas
Teopwsi ONepaTopHbIX MYYKOB: CMEKTP, perynspHoe
MHOXXECTBO, XopJaHoBa Lieno4ka. JlnHeapusaTop

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

1.6

KsagpatuyHblie
onepaTopHble NMyYKK.

MpriemMbl 1 MeTOAbI UCCIEeA0BaHUS CIEKTPasibHbIX
CBOWCTB KBaApaTUYHbIX ONepaTopHbIX NMy4YkoB. 3agayu
rMAPOANHAMMKM, NPUBOASILLME K MOHATUIO ONepaTopHOro
nyyka.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552;
https://edu.vsu.r
u/course/view.p
hp?id=28552

1.7

BapuvauuoHHas
dopmynupoBka 3agayum

0 cCOBCTBEHHOM CheKTpe.

OcHOBHbIE TEOPEMBI O
cnekTpe

BapuvaunoHHbIA NpyHLMA ANst NepBOro COGCTBEHHOMO
3HaveHusa. MuHuMmnsnpyroLas nocriefosaTenbHOCTb 4114
HavMeHbLUEero COGCTBEHHOrO 3HaYEHMS.

u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

1.8

MakcMMHUManbHbIN
NPUHLMI.
MpunoxeHus

OnpepgeneHve AMCKPETHOro criekTpa. Teopema o
AMCKPEeTHOCTU crekTpa. MNpeacTaBneHne NonoXuTenbHO
onpederneHHOro onepartopa v ero ApobHbIX CTENEHEN C
NMOMOLLIbI0 COBCTBEHHbIX 3Ha4YeHuin 1 6asnca us
COBCTBEHHbIX 3NIEMEHTOB.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

. MMpakTnyeckue 3aHATUA

2.1

MNnbbepToBO
NPOCTPaHCTBO.
JlnHenHbIN onepaTop.

HepaBeHcTBO Kowwu-ByHsikoBckoro, cnabas u cunbHas
CXOQMMOCTHU B rmnb6epToBOM NPOCTPaHCTBE.
HepaBeHcTBO beccens, paBeHcTBO [NapceBang.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.2

MNMnbbepToBO
NPOCTPaHCTBO.
JInHenHbIN onepaTtop.

OrpaHun4yeHHble n HenpepbIBHbIE onepartopsbl.
OKBMBANEHTHOCTb. 3aMKHYyTble JIMHEVHbIE OMepaTopbl.
CeoiicTtBa. Teopema baHaxa.

u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.3

ConpsiKeHHbI
onepaTop.

Onpegenexue.
CsolicTBa.

CyLLl,eCTBOBaHVIe n  €eaNHCTBEHHOCTb.

https://edu.vsu.r
u/course/view.p



https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791

hp?id=6791

2.4

ConpsiKeHHbIn
onepaTop.

MpocTpaHcTBO rpadmka NMMHENHOro onepaTopa.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552;

2.5

CnekTp v perynsipHble
TOYKW NIUHENHOro
3aMKHyTOro oneparopa.

MprMepbl 3aMKHYTLIX ONEPATOPOB C MYCTbIM MHOXECTBOM
perynsipHbIX TOYeK U ¢ NycTbiM cnekTpoM. CBsi3b yacTei
cnekTpa.

https://edu.vsu.r
u/course/view.p
hp?id=67914
https://edu.vsu.r
u/course/view.p
hp?id=28552;

2.6

CnekTp v perynspHblie
TOYKUN NIMHENHOIO
3aMKHYTOro oneparopa.

3aMKHYTOCTb  CrekTpa, OTKPLITOCTb  MHOXecTBa
perynsipHbix  Todyek. CyllecTBOBaHME crekTpa WU
perynsipHbiX TOYeK Y HenpepbIBHbIX ONEPaTopPOB.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552;

h

2.7

CamoconpspkeHHbIN
oneparop.
CummeTpuyeckne
onepaTopbl.

MpocTelwne CBONCTBA CaMOCOMPSIKEHHBIX OMNEpPaTopos,
CBOWCTBa CMeKTpa W PerynsipHbIXx TOYek, CrekTpanbHas

dyHKUMA.

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.8

KpaeBas 3agaya n ee
ornepaTtop

OpHomepHble kpaeBble 3agayvn. MHOromepHble Kpaesble
3agaun.

https://edu.vsu.r
u/course/view.p
hp?id=67914
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.9

KBagpaTuyHble
onepaTopHble MyYKM.

Mpumepsbl. .

https://edu.vsu.r
u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.10

O606LLeHHOe peLueHre
ornepaTopHOro
ypaBHeHus

To4ka MUHUMYMa DYHKLIMOHana aHeprum B
3HepreTM4eckom npocTtpaHcTee. Npumepsbi.
MpencTtasneHne 0606LLEHHOrO peLleHns B BUge psaga.

u/course/view.p
hp?id=6791;
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.11

3agayn Ha cobCTBEHHbIE
3HaueHus

CBoiicTBa COGCTBEHHBIX 31IEMEHTOB M COGCTBEHHbIX
3HaYeHUI camoconpsiKeHHbIX onepaTopoB. OB06LEHHBI
COBCTBEHHbIN CMEKTP MOSIOXKUTENBHO ONpeaeneHHoro
onepaTopa.

https://edu.vsu.r
u/course/view.p
hp?id=67914
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.12

BapwuaunoHHas
dopmynupoBka 3agaym
0 cOBCTBEHHOM CMeKTpe.

BapvaumoHHbIn NpyHLMN ANs NepBOro COGCTBEHHOIO
3HayeHusi. MuHUMM3MpyoLas nocnegoBaTenbHOCTb AN
HauMeHbLIEero cobCTBEHHOro 3Ha4YeHus.

u/course/view.p
hp?id=67914
u/course/view.p
hp?id=285524
https://edu.vsu.r
u/course/view.p
hp?id=28552

2.13

OcHoBHbIE TEeopeMbI O
cnekTpe

OnpegeneHve  OWCKPETHOrO Teopema o

ONCKPETHOCTU CneKTpa.

cnekTpa.

https://edu.vsu.r

u/course/view.p
hp?id=6791;



https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=28552
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=67914
https://edu.vsu.ru/course/view.php?id=285524
https://edu.vsu.ru/course/view.php?id=285524
https://edu.vsu.ru/course/view.php?id=285524
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791
https://edu.vsu.ru/course/view.php?id=6791

https://edu.vsu.r
u/course/view.p
hp?id=28552
2.14 MpunoxeHus 3apgauva Ltypma-JinysBunns. Knaccmnyeckune https://edu.vsu.r
CneKTpanbHble 3agavv maTeMaTn4eckomn pusmnki. u/course/view.p
CnekTpanbHas 3agava ans annMnTn4eckoro orneparopa hp?id=6791;
obwero Buga. https://edu.vsu.r
u/course/view.p
hp?id=28552
13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN
No HaMEHOBAHME TEMbI Bugpbl 3aHATUI (KONMYECTBO YacoB)
n/n (pasgena) gucumnnuvHel | Nlekuun Mpaktnyeckue | JlabopaTopHble CaMO;;%ZTTanHaﬂ Bcero
M'MnbbepToBO
1 | npocTpaHcTBO. 2 1 0 6 9
JInHenHbIN onepaTop
2 | ConpspkeHHbI onepaTop. 2 1 0 6 9
CnekTp v perynsipHble
3 | TOYKM NUHENHOrO 2 2 0 6 10
3aMKHYTOro oneparopa.
CamoconpsiKeHHbIN
oneparop.
4 CummeTpuyeckne 2 6 0 8 16
onepartopsbl.
KpaeBas 3agaya n ee
5 | onepaTtop. KBagpatuyHbie 2 6 0 8 16
onepaTopHbIe MyYKU.
O606LieHHoe pelueHre
onepaTopHOro ypaBHEHMUS
PaclmpeHnune
g | MOMOXMTEmNbHO 5 6 0 8 16
onpefeneHHoro
onepaTopa
3agayn Ha cobCTBEHHbIE
3Ha4eHus
BapwvaunoHHas
dopmynnpoBKa 3agayn o
7 | cobcTBEHHOM CheKTpe. 2 6 8 16
OcHOBHbIE TEOPEMBI O
cnekTpe
MakcMMmMHUManbHbIN
8 | npuHumn. 2 6 8 16
MpunoxeHus
UTtoro: 16 16 0 40 108

14. MeToau4yeckue yKkasaHus ans ob6y4aroLmxcsi N0 OCBOEHUIO AUCLIMNIIUHDI

AyOuTopHbIE U BHEAyaAUTOPHbIE (CamocTosTeNbHbIE) hopMbl y4ebHOM paboThbl CTyaeHTa
UMEKT CBOEWN LUenbl npuobpeTteHne WM LEeNOCTHOM CUCTEMbl 3HAHWA NO  AUCLMNIIMHE
«OnemMeHTbl crnekTpanbHOW Teopum». Wcnonb3ys NEKUMOHHbIM  MaTtepuan, y4ebHukw,
OOMNOMNHUTENBHYKD NuTepaTypy, MpOsBNAA TBOPYECKUW NOAXOA, CTYAEHT TroTOBUTCH K
NPaKTUYECKUM 3aHATUSIM, paccMmaTpumBasi UX Kak MonosfiHeHue, yrnybneHue, cuctemartmsaumto
CBOUX TeopeTuyeckux 3HaHun. CTyaeHT OosmkeH npuiti B BY3 € NONHBIM NOHMMaHWeM TOro,
YTO CaMOCTOSATENIbHOE OBIAfEeHMEe 3HaHUAMMU SIBMISIETCA rMaBHbIM, onpegenstowmM. Boiclwas
LUKOMa NnLWb cOo34aeT ANs 3TOro Heobxoanmble YCNoBUS.

M3yueHune kaxxgon Tembl criefyeT HauymMHaTb C BHUMATENbHOMrO 0O3HAKOMIEHNs ¢ Habopom
BonpocoB. OHWM OPUEHTUPYIOT, NOKa3bIBalOT, YTO HEOOXOANMMO 3HaTb NO JaHHOW Teme. Bonpocskl
TeMbl kak Obl HaknagblBatOTCA Ha COOTBETCTBYOLLYIO [naBy wu30paHHOro yyebHuka wnm
yyebHoro nocobud. B utore gomkHO ObiTb ACHLIM, KakMe BOMPOChI TEMbI NporpamMmMbl y4ebHOro
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Kypca, U C Kakon rnybmHoOn packpbiTbl B JaHHOM y4yebHOM maTtepuane, a Kakue BooOLie
OnyLLeHbl.

OcBoeHVe aMcunnnuHbl NpeanonaraeT cnegyrowmne HanpaesneHus paboThbl:

- N3y4eHune NOHATUMHOro annapata AUCLUMNIUHLI;

- U3y4yeHne TeM CamMoCTOATESIbHOM MOArOTOBKM MO Yy4eBHO-TEMaTUYECKOMY NIiaHy;

- paboTy Hag OCHOBHOW M AOMNONHUTENBHOW NUTEPaTYPOW;

- N3y4YeHne BOMNPOCOB A1 CAMOKOHTPOSSI (CaMOnNpoOBEPKN);

- CaMOMNOAroTOBKa K NPaKTUYECKUM M APYrMM BuaaM 3aHATUN;

- camocTosiTernbHasa paboTta cTygeHTa Npu NOArOoTOBKE K 3K3aMeHyY;

- camocTtosiTenbHaga paboTta ctygeHTa B GubnuoTeke;

- U3y4eHne canToB No Temam ANCUUNNUHBI B ceTh NHTepHeT.

TpebyeTca TBOpYeckoe OTHOLLUEHME M K camMon nporpamme yvyebHoro kypca. Bonpochl,
cocTaBnsowme ee cogepxaHue, obnagatoT pasHOW CTeneHbld BaXHOCTU. EcTb Bompochl,
BbIMOMNHAOLWMNE (PYHKUUIO JIOrMYECKOM CBSA3KWM COAEpXaHUs TeMbl U BCEero Kypca, MMerTcs
BOMPOCHI ONMcaTenbHOro Uy pasbAaCHUTENBHOTO XapakTepa. Bce aTu Bonpockl He cocTaBnAlT
CYTW, MOHATUMHOIO, KOHLENTyasrlbHOro COAEpXXaHUS TeMbl, HO HeobxoauMMbl AN LEeSIOCTHOro
BOCMNPUATUS U3yYaeMbiX Npobrem.

lMpopaboTka NEeKUMOHHOro Kypca 4€BMNAETCA OOHOM U3 BaXHbIX aKTUBHbIX popm
camocToATenbHOM paboTbl. Jlekuusa npenogasatensa He ABMASETCS 03BYYEHHbIM y4eBOHUKOM, a
npegcraBnseT nnog ero uHameuayanobHoro teopyectBa. OH yMTaeT CBOM aBTOPCKUA KypC CO
CBOEN IOrMKOM CO CBOMMW TEOpeTUYeCKMMU W MeToAMYecKMMM nopgxogamu. IOTo genaet
NEKLMOHHbIN KYpC KOHKPETHOro npenogaBaTens WMHOMBUAYANbHO-IIMYHOCTHBIM COObITUEM,
KOTOpbIM BpsSiA NW  CTyAEeHTy CTouT npeHebperatb. Kpome TOro, B CBOMX NeKUMAX
npenogasaternib CTPEMUTCA NpeofonieTb MHOrMe HeaocTaTku, npucywme onybriMkoBaHHbIM
y4yebHunkam, y4ebHbIM NocobusamM, NEKLUNOHHBLIM KypcaMm.

CoBepLleHHO HeJoCTaTOYHO TOMbKO ChywaTtb Nekuun. BaxHO CTygeHTYy MOHATb, YTO
nekumsa ectb cBoeobpasHas TBopuyeckas dopma camocTodATeNlbHOW paboTbl. Hago nbiTaTbhes
CTaTb AaKTMBHbIM COYYaCTHMKOM neKkuun: AymaTb, CpaBHMBaTb W3BECTHOE C BHOBb
nosiy4aemMbIiMM 3HaHUSIMU, BOUTU B FIOTUKY N3STOXEHNA MaTepuana fnekTopom, no BO3MOXHOCTU
BCTynaTb C HAM B MbICIIEHHYIO norieMuky. Bo Bpemsi nekumm MOXHO 3adaTtb FIEKTOPY BOMpOC.
Bonpocbkl MOXHO 3agaTb 1 BO BpeMsi nepepbiBa (MMCbMEHHO UIM YCTHO), a Takke nocre nexkuuu
UnM nepen HadanoMm oudepenHown. Jlektop HamgeT opmMbl M CNOCOObLI pearMpoBaHUs Ha
BOMPOCHI CTYL4EHTOB.

Ba)xHOM cOCTaBHON 4acCTbl0 OCBOEHMUS OUCUMMAMHBLI SABASAIOTCA MPaKTUYECKNe 3aHATUS,
KoTopble TpeOylT MOMUMO 3HaAHUK TEOPETUYECKOro mMaTepuana ewe U HaBblKOB peLLeHUs
NpakTUYecknx 3agady, 4Yto nomoraeTr rnybxe ycBouTb Yy4ebHbIi MaTepuan, npuobpecTtu
npakTU4ecKne HaBbIKM N HaBbIKM TBOPYECKOW paboTbl Hag y4ebHOM U Hay4yHOU NuTepaTypon.

Mpy NOAroTOBKE K NPAKTUYECKUM 3aHATUSAM criefyeT NOBTOPUTb OCHOBHbIE MOHATUSA MO
TemaMm, paccMmoTpeTb npumepbl. Pewass 3agadn, npegBapuTeribHO MNOHATb  Kakow
TeopeTU4eCcKNn Matepuan HyXHO MCrnonb3oBaTb. HameTuTb nnaH pelweHus, nonpobosaTb Ha
€ro OCHOBE peLUnTb NpakTUYeckme 3agadn.

Ha npakTnyeckoM 3aHATUM KaXObl €ro y4aCTHWK AOSMKEH ObiTb rOTOBbIM K OTBETaM Ha
BCE TeOpeTUYECKNE BOMPOCHI pacCMaTpnBaeMon TEMbI.

MeTogonornyeckme pekoMeHgaumMM Mo OpraHus3aumm CaMOCTOSATENbHOW paboTbl
CTyOEHTOB

MeTogonorndyeckue pekoMeHZauMm npu3BaHbl MNOMOYb CTyAEeHTaM OpraHu3oBaTtb
CaMOCTOATENbHYIO paboTy npu U3y4eHMM Kypca: C MaTepuanamum nekunmn n CEeMMHaPCKUX
3aHATUIA, nuTepaTypbl No ob6wMM Ku chneumanbHbiM Bonpocam. CamocTtoaTenbHas paboTta
CTygeHTa OOSMKHa onupaTtbCsa Ha COOPMUPOBAHHbLIE HaBbIKM U YMEHUS, NpUobpeTeHHbIE BO
Bpemsa obydyeHnss B cpegHen wkone. B BY3e cTyaeHT [Oo/mkeH NOBbICUTH  YPOBEHb
camocTodaTenbHOCTU. COCTaBnAWMM KOMMOHEHTOM ero paboTbl JOMKHO CTaTb TBOPYECTBO.
Pabotas c nutepaTypo nNoO TeMe 3aHATUMWA, [OenamTe BbINMUCKUM TEKCTa, CoaepXKallero
XapaKTePUCTUKY WUIIM KOMMEHTapuUM Yxe 3Hakomoro Bam wuctovHuka. YMmeHue pabotatb C




nuTepaTypon O3HayaeT Hay4yuTbCS OCMBICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNUTb K OCBOEHWUIO HAay4YHOW NMTepaTypbl, PEKOMEHOYETCS YTEeHNE Y4eOHUKOB U y4eBHbIX
nocobun.

Ansa ynydwenuns obpaboTkm nHdopMaumm odeHb BaXXHO yCTaHaBNMBaTb OCMbICIIEHHbIE
CBS3M, CTPYKTYpMpOBaTb HOBblE CBeAEHUA. N3yyeHne HayyHou, y4eOHOM M MHOW NuTepaTypbl
TpebyeT BeaeHus paboumx sanucen. Popma 3anmcen MoOXeT ObiTb BECbMa pPa3HOOOpPa3HOW:
NPOCTON NN pa3BepPHYTbIN NiiaH, Te3UCHI, UnuTaTbl, KOHCMEKT.

MeToaunyeckme pekomeHgaunmn No NOAroToBKE K 9K3aMeHy

Mpn nogrotoBke K 3K3aMeHy cnenyeT B MNOMHOW Mepe WUCMNOoSib30BaTh JIEKUMOHHbIN
mMaTepuan n akageMumyecknin Kypc yd4ebHuka, pekoMeHa0BaHHOro npenogaBaTtenem.

15. TMepeyeHb OCHOBHOM WU AOMONHUTENILHOU §nUTEpaTypbl, PeCypCoOB MWHTEPHET,
HeoO6XoaUMbIX AN OCBOEHUA AUCLMNIIUHDI
a) OCHOBHag nuTepartypa:

Ne n/n N CTOYHMK
Konayuesckut H.[., OnepamopHbie MemoObl MameMamuyeckol gpusuku / Konavyesckuli
1 H.AO. — Cumgbepononb, OO0 «®opmar, 140 c. http://nikolay-d-
kopachevsky.com/posobia.html

6) gononHUTenbHaa nureparypa:.
Ne
n/n

MNcToYHMK

Konaueeckuti H.L., OnepamopHbie MemoObi 8 nuUHelHOU 2udpoduHaMUKe.
380/MOYUOHHbIE U criekmpalsibHbie 3adadu / H.L. Konayesckud, C.I. KpelH, Hao 3yt Ka+
2 — M. : Hayka, 1989 .— 413,[3] c. — Bbubnuoep.: c. 398-410 .— lNpedm. ykas. : c.411-
413 .— ISBN 5-02-014203-4.

lMokopHbIt FO.B., OcyunnsayuoHHbIt memod LLimypma 6 cniekmparibHbix 3adadvax / FO.B.
3 lMokopHbit [u dp.] Il .— .— 191 c. — Bubnuoep.: c. 184-187 .— [pedm. ykas.: c. 188-
191.

4 Xenemckuti A.A. Jlekyuu rno ¢pyHKkyuoHanbHoMmy aHanusy. M.: YPCC, 2004

B) MH(POPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTeNbHble PeCypchbl (0OduumnanbHble PECYPCbl UHTEPHET):
Ne n/n Pecypc
5 www.lib.vsu.ru — SoHanbHasi Hay4yHas bubnuomeka BI'Y

16. MepeyveHb y4e6HO-MeTOANYECKOrO 06GecneyeHUs Ans caMoCToATeNIbHOW pa6oThl

Ne n/n MCcTOYHMK
1 AHmoHesud A.b., Khssee [1.H., PadbiHo A.B. 3adaqu u ynpaxHeHuss Mo
yHKYuoHaneHomy aHanusy. M.: YPCC, 2004.

17. OOpasoBaTefnbHble TEXHONOrMMK, UCNONb3yeMble nNpu peanusauum y4eOHOM
OUCUMNNUHBLI, BKMOYasA [AUCTaHUMOHHbIe obOpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (30), cmewaHHoe obyyeHue): (

Mpn peanusaumm OUCUUNAUHBI  UCMOMB3YOTCA  crnefywowmne obpasoBaTesbHble
TEXHOJSIOrMU: JIorMyeckoe MNOCTPOEeHWEe OUCUUNIIMHBI, YCTaHOBMEHUEe MeXNpeaMETHbIX CBSA3eW,
000O3HayeHne TeOopeTUYEeCcKOro W MPaKTUYECKOro KOMMOHEeHTOB B Yy4yebHOM MaTepuane,
BKMOYEHUE 3NEMEHTOB ANCTAHLMOHHBIX 06pa3oBaTefibHbIX TEXHOMOMMIA.

M3noxeHne y4yebHOro MaTtepmana OCHOBaHO Ha  MpPUHUWUNE  CUCTEMHOCTMU,
NpPeemMCcTBEHHOCTM W MnocnefoBaTeNnbHOCTU UM HanpaBfeHO Ha pasBUTUE WHTENSeKTyanbHbIX
YMEHUW, npodpeccuoHarbHbiXx  KOMMNeTeHUuun, opMMpoBaHME  TBOPYECKOW  JINYHOCTU
BbICOKOKBaNMMULUMPOBaHHOIO crneumanncTa, cnocobHOro Kk camopassuTunio, camoobpasoBaHuio,
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WHHOBaLMOHHON [JedTenbHOCTU. BaxHenwas uenb npenogaBatens — cuctemaTusaums
bonbworo obbema TeopeTMyeckoro Martepuvana Wu  obyvyeHMe CTydeHTa  YMEHUIo
OPUEHTUPOBATbLCA B 3TOM Matepuarne.

PekomeHnayeTcst ucnonb3oBaHue, Kak TpaguUMOHHbIX (hOpM OpraHvM3aumm NEKUMOHHOMO
mMaTepuana, Tak U BHeApeHMEe TakKUX WHTEPaKTUBHbIX TEXHONOruMmn, Kak npobrnemHas nekuus,
KOorfa 3HaHus BBOOATCH KakK « HEM3BECTHOE», KOTOpOoe HEOBXOANMO «OTKPbITbY.

AvcumnnvHa  MOXeT  peanu3oBbiBaTbCd € NPUMEHEHUeM  OUCTaHUMOHHbIX
obpasoBaTenbHbIX TEXHONOM, HaNnpumep, Ha nNnatopmMme «ONEKTPOHHbIN yHUBepcuTeT BIY»
(https://edu.vsu.ru/course/view.php?id=6791; https://edu.vsu.ru/course/view.php?id=28552 ).
Mpn peanusaumm y4ebHOM OUCUMNANHBI UCMONBb3YIOTCA WH(POPMALMOHHbIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl Www.liv.vsu.ru un https://e.lanbook.com.

18. MaTepnanbHoO-TeXHUYECKOEe obecneyeHme AUCLUNIINHDI:

[Ana npoBedeHVst NEKUMOHHBLIX W MNPaKTUYECKUX 3aHATUA, TEKYLLEero KOHTPONs W
NPOMEXYTOYHOW aTTecTaumMmM wucrnonb3dyeTca yvebHas ayautopus: creuvanm3vpoBaHHas
mebernb.

[na camocTtosTenbHon paboTbl 00y4yaloWMXCS — KOMMbIOTEPHLINM KNacC, OCHALEHHbIN
OPrTEXHUKOW, HeobXoAMMbIM MPOrpaMMHbIM  OBGecrneyYeHneM, SNEKTPOHHbIMU  Y4eOHbIMM
nocobunsamu, 3akoHogaTeNbHO-NPaBOBOM HOPMATUBHOM MOMCKOBOW CUCTEMOWN, UMEIOLLINA BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnatHoe n/nnm cBobogHoe Mno, NULUEH3NS:
https://lubuntu.com/download/desktop ); Visual Studio Community (6ecnnatHoe w/unu
ceobogHoe 10, nuueHams https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice
(GNU Lesser General Public License (LGPL), 6ecnnatHoe n/unu cesobogHoe O, nuueHsns:
https://ru.libreoffice.org/about-us/license/ ); Lazarus (GNU Lesser General Public License
(LGPL), 6ecnnatHoe n/unun ceobogHoe MO, nuueHsus: https://www.lazarus-ide.org/index.php );
Free Pascal (GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10,
nnueHnsus: https://www.freepascal.org/fag.html ); Python 2/3 (Python Software Foundation
License (PSFL), oecnnaTtHoe n/vnm cBobogHoe Mno, nuUEeH3nsa:
https://docs.python.org/3/license.html ); 46 Gimp (GNU General Public License (GPL),
b6ecnnaTtHoe w/vnun ceobogHoe MO, nuueHsus: https://www.gimp.org/about/ ); Inkscape (GNU
General Public License (GPL), ©ecnnatHoe wwunu cBobogHoe [10, nuueHsus:
https://inkscape.org/about/license/ ); MiKTeX (Free Software Foundation (FSF), 6ecnnatHoe
n/vnn csobogHoe MO, nuuensus: https://miktex.org/copying ); TeXstudio (GNU General Public
License (GPL), 6ecnnatHoe u/unn cesobogHoe MO, nuueHsus: https://texstudio.org/ ); Maxima
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsns:
http://maxima.sourceforge.net/faq.html ); Denwer (6ecnnatHoe w/unu cBobogHoe [10,
nnueHnsus: http://www.denwer.ru/fag/other.html ); 1C: TlNpeanpusatne 8 (6ecnnatHoe w/vnu
ceobogHoe [0, nuueHsusa: https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader

(6ecnnatHoe n/nnm cBobogHoe Mno, nuueH3nsa
https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor Academic (Academic Free
License, oecnnaTtHoe n/vnn cBobogHoe Mno, NUUEH3NS:

https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/unu ceoboaHoe MO, nuueHsuns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnatHoe u/vnn ceobogHoe MO, nuueHsuns: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe w/vunn cBobogHoe [10, nuueH3sus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nuueHsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/vnu csBobogHoe no, NNUEeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nwuueHaus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn ceBobogHoe [10O, nuueHsusa: https://www.postgresql.org/about/licence/ );
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GeoGebra (6ecnnaTtHoe u/vnun ceobogHoe MO, nuueHsus: https://www.geogebra.org/license );
R (6ecnnaTtHoe mn/vmnn ceobogHoe MO, nuueHsms: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe w/vnn cBobogHoe MO, nuueHsusa: https://wingware.com/license/wing101 );
Loginom  Community Edition (6ecnnatHoe wu/unu  cBobogHoe 1O,  nuueHsus:
https://loginom.com/platform/pricing ); MySQL (6ecnnatHoe n/unn ceobogHoe MO, nuuUeH3ns:
https://downloads.mysqgl.com/docs/licenses/)

19. OueHou4HbIe cpeacTBa ANs NPOBeAEeHUA TEKYLEN U NPOMEXYTOYHOM aTTecTauum

MopsiAok OUEHKM OCcBOeHMsi obyvarwmmucs yd4ebGHoOro maTepuana onpegensieTcs
coAepXxaHneM crieayrLmx pasaenos ANCUMNINHGIL

HanmeHoBaHve NHavkaTop(bl
Ne pasgena KomneTte
n/n ANCUMNITNHbI HUMA(M) | OOCTMXKEHMUS
(moayns) KOMMeTeHUumn

MnbbepToBO
NPOCTPaHCTBO. MK-1
JInHenHbIN
oneparop
ConpsikeHHbI MK-1 MK-1.1 [MpaKkTMKo-OpNEHTNPOBAHHLIE 3aaHus.
onepartop. YCTHbIW/ MUCbMEHHbI Onpoc
Cnextp n MK-1 MK-1.1
perynspHble TOYKU
3 | NMHenHoro
3aMKHYTOro
onepaTtopa.
CamoconpsiKeHHbI MK-1 MK-1.1
oneparop. MpakTNKo-OpMeHTUPOBAHHbIE 3a4aHNS
CummeTpuyeckme YCTHbIA/ MUCbMEHHbI Onpoc
oneparopbl.
KpaeBas 3agaya n MK-2 MK-2.1 MpakTnKo-OpMeHTUPOBAHHbIE 3aaHNS.
ee ornepartop YCTHbIW/ MUCbMEHHbBIV Onpoc
O600LeHHOoEe MK-2 MNK-2.2
peLueHue
onepaTopHOro
ypaBHEHMS
PacwunpeHune

6 | NONOXUTENBHO
onpeaeneHHoro
oneparopa
3apgayn Ha
COBCTBEHHbIE
3Ha4eHus
BapuauunoHHas MK-3 MNK-3.1
dopmynuposka
3agayv o

7 | cobcTBEHHOM
cnekTpe.

OCHOBHble TeopeMbl
0 crnekTpe
MakcMUHMManbHbI MK-3 MNK-3.1
8 | M npuHUmn.
MpunoxeHus.

OueHouHble cpeacTBa

MK-1.1 -

[MpakTnKo-OpMeHTUPOBaHHbIE 3a4aHNS
YCTHbIA/ MUCbMEHHbBI Onpoc

[MpakTnKo-opMeHTUPOBAHHbIE 3a4aHNS.
YCTHBIW/ MUCbMEHHbI Onpoc

[MpakTnKko-opueHTUPOBaHHbIE 3aaHNS.
YCTHbIW/ NMUCbMEHHbIM ONPOC

[MpaKkTnKo-opueHTUPOBaHHbIE 3afaHUS.
YCTHbIW/ NMUCbMEHHbIM 0ONPoC

IMpomexyTouHasa aTTecTaums lNepeyeHb BoNpocoB
dopmMa KOHTpOns — 3K3aMeH MpakTnyeckoe 3agaHue




20 TwvnoBble OULEHOYHble cpeAcTBa M MeTOAMYECKMe MaTepuanbl, onpepensowue
npoueaypbl oLueHUBaHUs

20.1 TeKywinin KOHTPOIb yCNEeBaeMoCTH
KoHTponb ycneBaeMoCcTu No ANCLMIMIINHE OCYLLECTBASETCS C MOMOLLBIO CreayoLwmnx
OLIEHOYHbIX CPEeaCTB:
1. [MpakTuKo-OpuUeHTUPOBaHHbIE 3adaHus/goMallHne 3agaHns

3apava 1. [lokasaTb, YTO MHOXECTBO HenpepbiBHO anddepeHumpyemMblx Ha [0;1] doyHkumnn x(t)

2
x’(t)‘ dt <K, rae Ki,K2 > 0 — MOCTOsIHHbBIE, KOMMAKTHO B MPOCTPaHCTBE

1
Takux, 4to |x(0) < K, _[
0
C[0;1].
YkasaHue. CornacHo Teopeme Apuena-Ackonu, ana npeakoMnakTHOCTM ceMencTBa pyHKUMM
McCl[a;b] < paBHOCTENEHHAsi HEMNPEPLIBHOCTb W paBHOMEPHAs OrpaHUYEHHOCTb 3TOro
cemenctea. Ecnv npegkomMnakTHOE MHOXECTBO 3aMKHYTO, TO OHO KOMMNAaKTHO.

3apaua 2. [lokasaTtb, YTO He BCSAKOE OrpaHN4YeHHOE MHOXECTBO B METPUYECKOM NMPOCTPAHCTBE
BMOJSIHE OrpaHMNYEHO.

YkasaHue. EguHuyHan cdepa S B npoctpaHcTBe |2 orpaHmyeHa. PaccMoTpym TOYkM Buaa ek
(roe Ha k-om mecTe B nocrnegoBaTenbHOCTM cTOMT 1, a Ha ocTanbHbIX - 0). PacctoaHne mexay

MIOGLIMU BYMSI Pa3MUUHLIMU TOYKAMU €m W €n PABHO ~/2 => Ansi € <~/2/2 B S He cyliecTByeT

KOHEYHOW &-CeTU (B KaQoM Luape paguyca € C LEHTPOM B y3ne Takou e-ceTu byaeTt nexatb He
Bbonee o4HOM TOYKU €x).

3apava 3. ,D,OKa3aTb, 4YTO B KOHEYHOMEPHOM MPOCTpPaHCTBE BCAKOE OrpaHN4eHHOE MHOXEeCTBO
OTHOCUTEJIbHO KOMMAaKTHO.

YkazaHue. B KOHEYHOMEPHOM TMPOCTPaHCTBE KOMMAKTHOCTb O3Ha4YaeT 3aMKHYTOCTb WU
OrpaHN4YeHHOCTb, NO3TOMY 3aMblKaHNE BCAKOIro orpaHM4YeHHOro MHo>XectBa KOMNakKTHO.

3apava 4. [okasatb, 4TO cnegywowme dyHKUMoHanbl B npoctpaHctBe C[-1;1] saBnsaioTcs
NMHENHbIMY n HenpepbIBHbIMY; HanTn nx HOPMbI.

1
a) f(x):g[x(—1)+x(1)]
Ykasanue. Jlobon cyHkumoHan Bumaa g[x;to] = X(to), o4eBMAHO, ABNAETCA NUHENHBIM U

HenpepbIBHbIM. f(X) ABNAETCA NMHENHON KOMOMHaLUMen Takmx pyHKUMOHanos. || g[x;to] || = 1. || f
I = 2/3.

0 1

6) f(x)= Ix(t)dt —Ix(t)dt

-1 0
YkasaHue. JIMHENMHOCTb crnefyeT M3 NMHENHOCTM uHTerpana Pumana I(x;[a;b]). ®PyHKumnoHan
BMaa 1(x;[a;b]) orpaHunyeH n nveet HOpMY (b-a). I f [ = 2
1

B) f(x)= Itx(t)dt
-1
b
YkasaHue. JTiobon dyHkumoHan suaa J(x;yo;[a;b]) :jyo(t)x(t)dt NIMHEEH MO X U OrpaHuYeH. || J

b
= [Iyo(t)ldt. Takum oBpazom, || f | = 1.



3apaya 5. lNyctb X — MHOXecTBO pyHKUMM f(X), onpedeneHHbIX Ha BCEN BeLLECTBEHHON
NPSIMON, KaXkaasi U3 KOTOPbIX paBHa HyI0 BHE HEKOTOPOro KOHEYHOro mHtepsana. Beegem

HopMy, nonaras |f| = max| f (x)| . ByneT nu npocTpaHcTBO X GaHax0oBbIM?

OTBeT. Her.

YkaszaHme. [Jokaxem, 4YTO npocTpaHcTBO X He 6Oyget nonHbiM.  PaccmoTpum
nocnegoBaTenbHOCTb pyHKkuMn fr(X) = {exp(- x2), ecnu [x|<n; 0, ecnu [x|>n}. O4yeBMAHO, YTO 3Ta
nocnegoBaTenbHOCTb PyHAaMeTarnbHa, HO cxoauTcs K yHkumm f(x)=exp(- x2) ¢ X.

3apava 6. ABngetca nNM  NPOCTPaHCTBO HenpepbiBHbIX Ha oTpeske [0;1] dyHKumnn

FI/IJ'Ib6epTOBbIM npoCTpaHCTBOM, €CIIn CKandpHoe npoudseneHne 3agaetcd crnegyrluimm
1

obpasom: (f,g)= J. f(x)g(x)dx ?

0
OtBeT. HerT.
YkasaHue. Ecnu npegnonoxutb, 4to C[0;1] ¢ 3agaHHbIM Takum o6pa3oM cKanspHbIM
npoussegeHneM ecTb rMnbbepToBOo, TO WMMeeM NoANpPOCTPaHCTBO B rMnbbepToBOM
npoctpaHcTee L2[0;1]. MoxHO nogobpaTth nocrneaoBaTesibHOCTb HenpepbIBHbIX YHKUMA {fn} 13
L2, cxopsawytocs Kk paspbiBHon dyHKumm f(x) = {0, if x < 1/2, 1, otherwise). Takum obpasom,
nognpoctpaHcTeo C[0;1] He NONHO = NpoTUBOpPeEYne.

3apava 7. lNokasaTtb, 4TO ecnu B rmnbbepToBOM npocTpaHcTBe H nocnegoBaTenibHOCTb Xn
cnabo cxoanTcs K X U ||xn||[—||X||, TO nocrnenosBaTenbHOCTL X, CXOAUTCH CUIbHO, T.e. ||Xn - X|| —
0.

YkasaHue. lNpegnonoxum, yto H cenapabenbHo. Torga OHO M30MOPCOHO MpPOCTPaHCTBY Io.
MoaToMy gocTaTOYHO oKa3aTb 9TO yTBepXKAaeHue Ans npoctpaHcTtea lo. [JencTButensHo, |[xn -
X|[2=(Xn-X,Xn-X)=|[Xn][2+]|X][2-2(X,Xn)=|[Xn][3-]|X]|>*+2(X,X-Xn)—0 (T.K. cornacHo crnaboi cxoaMmocTy,
(X,Xn-x) —0).

3apaya 8. [JokasaTb, 4TO NOOOW JIMHENHBIA HenpepbiBHbIN (PYHKUMOHAN B rMibbepToBOM
npocTpaHcTBe H gocturaet HOpMbl Ha 3aMKHYTOM €AUHUYHOM LUape.

YkasaHue. Cuntaem, 4to npocTtpaHcTBO H cenapabenbHo. dyHkunoHan F(x)=(a,x) gocturaet
Hopwmel ||F||=||a|| Ha anemeHTe a/||a]|.

3apaya 9. Hamtm Hopmy onepaTtopa A, gencteywouwero B npoctpaHctee C[0;1], (vnn B
npocTpaHcTee L2[0;1]): Ax = tx(t).

Oteer. [|A]| = sup {[|AX]| (IIXIl < 1)} = 1.

3apgaua 10. Onpepenutb onepatop A" 1 HopMmbl onepatopoB A un A’, ecnn A:l,—l, roe
A(X1,...,Xn,...)= A(0,X1,...,Xn,...).

Yka3aHue. ConpspkeHHbIM K |2 aBnseTcs NpocTpaHCTBO doyHKUMoHanos Buaa G(x)=(g,x), rae ge
l. HyxHo nopobpatb onepatop A" Ha MHOXeECTBE Takmx (YHKUMOHANoOB, TakoM 4TO
(9,AX)=(A"g,x). Ons  dyHkumoHana  G(x)=(g,x), rae  g=(91,02,...,0n,...)  MONOXMM
A'G(X)=G'(x)=(g',x), roe 9'=(92,03,...., On,...). ockonbky A nepeBOAUT €OWHUYHbLIA Liap B
eOuHNYHbIV Wwap, 1o ||A]| = 1. MNMockonbKy onepaTtop A orpaHu4yeH u npoctpaHcTeo |2 6aHaxoBo,
To [|AT]l = [IA]l = 1.

3apava 11. B npoctpaHctBe |, 3agaH onepaTtop A: A(xl,xz,...,xn,...):(o,

[lokasaTtb, YTo onepaTop A KOMMAKTEH, HAUTWN €ro CNekTp.
OTBeT. 6(A) = {0}.



YkazaHue. Onepatop A KOMMNaKTEH, T.K. ABNFETCA KOMMO3ULMEN KOMMAKTHOro ornepaTtopa u3
3agayun 52 n orpaHmyeHHoro onepatopa (casura). lNockonbky onepaTop 3agaH B runb6epToBoM
NPOCTpaHCTBE M KOMNakTeH, TOo umcno O BxoguT B ero cnektp. Jlerko nokasatb, 4TO
COBCTBEHHLIX 3HAa4YeHW y onepaTtopa HeT: n3 (A-Al)x =0, A0 cnegyeTt x =0 .

3apayva 12. lNpuBecTtn NpMMep SIMHENHOIO, HO HE HENPEPLIBHOIO OYHKLMOHanNa.

Mpumep. MNpoctpaHcTBo {Pi(X)} BCEBO3MOXHbBIX MHOrouYneHoB Hag R. Hopma: ||P||=max(|P(x)|)
Ha oTtpeske [0;1/2]. dyHkumoHan f(P) = P(1). dyHkumoHan f He aBnsieTcss HenpepbiBHbIM. B
camoM [ene, paccMoTpuM nocnegoBaTeribHOCTb Pn=x". O4eBngHo, 410 ||Pn|| — 0, HO f(Pn)—.

2. Bonpocbl yCTHOro, NMCbMEHHOro omnpoca: YCTHO WAM MUCbMEHHO B Buae
pa3BepHYTbIX OTBETOB Ha BOMNPOCLI ¢ 060CHOBAHMEM N HEOBXOAMMBIMU NpUMEpPam

1. Yem oTnunyaroTCcsa NMHENHbIE MHOroo0pasnsa oT NIMHENHbIX
noanpoCTpaHcTB?

2. MpuBegute npumep NMHENHOro MHoroobpasuna B npoctpaHcTtee C[0,1],
KOTOpOe He ABMSeTCA NoANPOCTPAHCTBOM.

3. BbInonHaeTcsa Ny ToXX4ecTBO NapannenorpaMmma B NpocTpaHCcTBe
HenpepbIBHbIX PYHKLMIA?

4. Kak ocyLiecTBnsieTcsa npouecc opToroHanusaunumn?

5. Kak npumeHsieTcst npouecc opToroHanmMsaunmn onsa NoOCTPOEHUsSI CUCTEM
OPTOroHasnbHbIX MHOrOYIEHOB?

6. B yem cocTouT aKCTpemManbHOe CBONCTBO koadhdpuumneHToB Pypbe?

7. Hem oTnnyaeTca opTOHOPMUPOBAHHBLIN 6a3nc OT OPTOHOPMUPOBAHHOM
cucTembl?

8. Kak onpegensieTca opToroHanbHoOe AOMNOMHEHNE AN NPOn3BOSIbHOMO
MHOXecTBa runbbeprtoBa npocTpaHcTBa?

9. ABnseTca nNu 3TO MHOXECTBO 3aMKHYTbIM?

10. Kak onpegensaeTtcsa 3aMkHyTas OpTOHOPMUPOBaAHHAA cuctema?

11. MNMpuBeanTe npumepbl OPTOHOPMMUPOBAHHLIX 6a3NCOB.

12. ABngeTcsa Ny NUHEeNHbLIN orpaHuyeHHbIn onepaTtop B JIHI HenpepbIBHbIM?
13. BepHo nn obpaTHoe yTBEpXaeHne?

14. Kak onpegensieTcs Hopma orpaHM4YeHHOro onepaTtopa?

15. Kak oueHmnBaeTca HopMa MHTerpanbHOro oneparopa B NpoCTpaHCcTBe
KBaApaTUYHO CYMMUPYEMBbIX (PYHKLNIA?

16. Kak hopmynunpyeTcs Teopema 0 NpOLOSHPKEHUM onepaTopa no
HenpepbIBHOCTN?

17. Kak onpenensaoTcs AENCTBUSA HA4 NIMHENHBIMIX onepaTopammn?

18. NMpwn KakmMx ycnosusix NOSHO NPOCTPAHCTBO OnepaTopoB?

19. Kak onpegenseTcs conpsikeHHoe NpocTpaHcTBo K JTHIM?

20. Noyemy oHO Bcerga nosiHoe?

21. Kak onpegensatTcsa notovyeyHasa n paBHOMEpPHas CXoANMOCTHU
nocnegoBaTenbHOCTEN onepaTopoB?

22. Kak cBA3aHbl 3TN NOHATUA?

23. Kak noHnmaeTca noToveyHas nosiHoTa NpoCTpaHCTBa onepaTopoB?
24. B yem cmbIcn npyHUMna ukcaumm ocobeHHoCTn?

25. Kak cBs3aHa obpaTMMOCTb onepaTtopa C pa3peLinMoCTbio ONepaTopHOro ypaBHEHUNA?
26. flBnseTtca nn nepexoa k obpaTtHOMy onepaTopy HeNpepbIBHOW
onepaumen?



27. Kak noHnmaeTca 6nmM3oCcTb onepatopa K eQuHUYHOMY unm obpatumomy

B COOTBETCTBYIOLLMX Teopemax 06 obpatumocTn?

28. Kakown Bng umeet onepatop, obpaTHbIi K onepatopy Buaa "eaAnHNYHbIN + MHTerparnbHbIn C
Manown Hopmon"?

29. Kak peluaroTcs uHTerparnbHble YpaBHEHUS C BbIPOXAEHHbIMU SapamMn?

30. AsnseTca nu perynapHbIM 3Ha4YEHWEM YUCHO a, ecnu

ypaBHeHue (A- a I)Xx=y nmeeTt eaNHCTBEHHOE peLLeHne npu nodon

npasor yactny ?

31. Kak B gokasaTenbctee TeopeMbl XaHa - baHaxa ocyliecTBnserca
npogormkeHne oyHKLMoHana Ha 0gHo u3MmepeHue?

32. B kakoM cmbIcne yHKUMOHAN MOXeT pas3gendaTb 3NeMeHT U

nognpoCTPaHCTBO?

33. Kak onpepgensetca conpsaxeHHoe NPOCTPaHCTBO K FIMHEMHOMY
HOPMNPOBAHHOMY MPOCTPaHCTBY?

34. Kak onpefgensieTca HopmMa B CONpPs)XeHHOM NPOCTpaHCTBE?

35. ABnseTtca nu conpsikeHHoe NPOCTPAaHCTBO MOMHbIM?

36. Kakown obwum Bua NMHENHOro OrpaHNYeHHOro oyHKUnoHana B

rmnbbepToBOM NpocTpaHCcTBE?

37. Kakown obwum Bua NMHENHOro OrpaHNYeHHoro oyHKUunoHana B

NPOCTPaHCTBE HeNpepbIBHbIX YHKLUNIA?

38. Kak onpegensieTca BTOpOe COMNpsiKEHHOE NPOCTPaHCTBO?

39. Kak ocyuiecTsnseTcs BrnoxeHne 6aHaxoBa NpoCTpaHCTBa BO BTOpoe
conpsikeHHoe?

40. Kak onpefensieTcs conpsiKeHHbIN onepaTop?

41. Kak cBAisaHbl MaTpuLbl orepaTopa 1 CONpsXXeHHOro ornepaTtopa B

Rn ?

42. Kak onpegensietcsa cnabas cxoanMocCTb NocregoBaTeNibHOCTEN
doyHKUMOHanoB?

43. Kak cBsizaHbl cnabas cxoguMoCTb U CXOAMMOCTb MO HOpMe?

44. Kak BONpOC 0 CXOANMMOCTU KBaapaTypHbIX hOpMyn CBOOUTCS K BONPOCY

0 cnabomn cxoanMoCTU PYHKLMOHANoB?

45. [Mpn kakoM ycnosun n3 cnabor cxoanMoCTn NocrnenoBaTEeNbHOCTH

3N1IEMEHTOB B MMNbLb6epTOBOM NPOCTPAHCTBE criedyeT ee CXOANUMOCTb MO

Hopme?

46. Kak onpegenseTtcs noHATUE cnabon KOMNaKTHOCTU MHOXeCTBa

anemMeHToB?

47. Kak onpegensieTcs BnosiHe HeNnpepbIBHbINM onepaTop?

48. fBNsieTcsa N OH OrpaHNYEHHbBIM?

49. fAlBnseTcsa N eAUHUYHBIA onepaTop BMNOJSIHE HENpepbIBHLIM?

50. Ha ocHoBaHun Kakoro pesynbtaTta yCTaHaBNMBaeTCs nonHas

HenpepbIBHOCTbL UHTErpanbHOro onepatopa B NPOCTPaHCTBE HEMPEpPbIBHbIX
dyHKUMN?

51. Kak yctaHaBnnBaeTcs nonHasi HeNpepbIBHOCTbL onepaTopa unbbepta - Wmungra?
52. Noyemy agpo onepartopa Buaa "eavHNYHbIN MIC BNoSiHe
HenpepbIBHbIN"ABNSETCA KOHEYHOMEPHbBIM NOANPOCTPAHCTBOM?
53. MoxeT nu a4po BNOSHE HenpepbIBHOro onepatopa 6biTb
©eCKOHEYHOMEPHbLIM?

54. AABnsetca nn obpas onepaTtopa Buaa "eaNHNYHbIN NOC BMOSHE
HenpepbIBHbIN" 3aMKHYTbIM?

55. CnepgyeT nn n3 TeopeMbl O CNEKTPE BMOSTHE HENPEPLIBHOIO onepaTopa
CyLL,eCTBOBaHME HEHYNEBOro COGCTBEHHOrO 3Ha4YeHNa?

56. MoxeT nv BnornHe HenpepbIBHbIM OnepaTop A5 HEHYIEBOro
cOBCTBEHHOrO 3Ha4YeHUs UMeTb BECKOHEYHYIO NIMHENHO HE3aBUCUMYHO



cucTeMy cobCTBEHHbLIX BEKTOPOB?

57. MNycTb Npn HEKOTOPOWN HUKCMPOBAHHOM MPaBOM YacTn onepaTtopHoe
ypaBHeHMe c onepaTtopoM Buaa "egMHUYHbBIN NITC BMOSIHE HENpPepPbIBHbLIN"
nMeeT eQUHCTBEHHOE peLleHne. YTo MOXHO ckasaTb O pas3peLLuMMOCTU 3TOr0 YpaBHEHUSA Npu
nobon npason Yactn? CoxpaHUTCA N €ANHCTBEHHOCTb?

58. Kak hopmynupyrotcs ycrnosus paspeLummocTy onepaTopHOro ypaBHEHUS.
59. Kak onpegensietca rmnbbepToBO CONPSKEHHbIN onepaTop?

60. Ha ocHoBaHUK Kakon TeopeMbl YTBEPXKOAETCS ero cylwecTsoBaHne?

61. Kak yctaHaBnnBaeTcs BeLeCTBEHHOCTb COOCTBEHHbIX 3HAYEHUN
camMocConpsXXeHHoro oneparopa?

62. Kak ncnonb3yetcs BeLeCcTBEHHOCTb COBCTBEHHbIX 3Ha4YeHun CCO B
AokasaTesibCTBe TeOPeMbl O perynapHoM 3Ha4yeHun?

63. Kak yCTpOoeH cnekTp BNosiHe HEMPEPbLIBHOIO CaMOCOMNPAXKEHHOIo
onepaTtopa?

64. V13 Kaknx pesynbTaToB crieqyeT cyleCTBOBaHWE HEHYIEBOIO
COBCTBEHHOIO 3HAaYEHUS Y CaMOCONMPSKEHHOrO BMOSIHE HENPEpPbIBHOMO
oneparopa?

OueHKka 3HaHWW, YMEHWW, HaBbIKOB, XxapakTepuaylwas a3Tanbl opMUPOBaHNSA
KOMMNEeTEeHUMA B paMKax U3yYeHUs OAUCUUNINHBI OCYLLLECTBNAETCA B X04e TEeKyLero KOHTposns B
dopMe YCTHOro/MMCbMEHHOIrO Onpoca W MNPOBEPKN BbINOSIHEHUS PEeLUEeHUn MNPaKTUYECKUX
3agaHuN.

OnuncaHune TexHosnorMm NnpoBeaeHus

TekyWwmnn KOHTpOnb npencrtaBnsieT cobon nNpoBEpKY YCBOEHUS yyebHOro matepuana
TeopeTNYEeCKOro 1 NPakTUYeCKoro Xxapakrepa, perynsipHoO OCyLLEeCTBSEMYI0 Ha 3aHATUSIX.

Tekylnn KOHTPONb NpefHasHayeH ONns NpoBepKkM Xoda M KadyecTBa (hopMmpoBaHUA
KOMMNeTeHUMA, CTUMYnMpoBaHUA y4vebHon paboTbl oby4valowmxcsa W COBEPLUEHCTBOBAHMS
MEeTOOUKM OCBOEHUSA HOBbIX 3HaHUMW. OH obecneynBaeTcs npoBefeHMEM OMpOCOB MO
TeopeTU4ecKkoMy Matepuany, BbliNOSIHEHWEM NPaKTUYECKUX 3a4aHUN.

Mpn Tekywem KOHTpone YpOBEHb OCBOEHUA Y4eOHOW AOUCUMMANHBI U CTEMNEHb
CPOPMMPOBAHHOCTM KOMMETEHLMM ONpPeAensaloTCa OLeHKaMM «3a4TEeHO» U «HEe3ayTeHO».
CucrtemaTMyHOCTb, OO BEKTMBHOCTb, apryMEHTUPOBAHHOCTb — MMaBHble MPUHLNMbLI, HA KOTOPbIX
OCHOBaHbI KOHTPOSIb 1 OLIEHKa 3HAHUIN 0By4YatoLLMXCS.

TpeboBaHus K BbINOSTHEHMIO 3a4aHUI (LUKanbl U KpUTEPUN OLIEHNBAHUS)
Mpn NnpoBeaeHUn TeKyLLLero KOHTPONS ycrneBaeMOoCTU UCNONb3YITCA creayoLme
nokasarenu:
1) 3HaHWe OCHOBHbIX MOHATUN U onNpeaeneHu;
2) ymMeHue Mcnonb3oBaTb CTaHAApPTHbIE METOAbI A5 PeLUeHNst TUMOBbIX 3a4ay;
3) onTMManbHOCTb X0A4a peLUeHus:;
4) noruka nsnoxeHus, paccy>XaeHum;
Kputepuu oueHKM KoMneTeHUUN (pe3ynbTaToB OO0y4YeHUs1) Npu TeKyLuen
aTTecTtauum:
3a4YTeHO: BbINOMIHEHNE MPAKTUYECKMX 3a4aHuU U OTBETbI B XOA4€E ONpoca COOTBETCTBYIOT
nepeyncneHHbIM nokasarensam, obydarolwminca gaet OTBETbl Ha AOMOMHUTENbHbLIE BOMPOCHI,
MOXeT OblTb He COBCEM MOfMHble. [leMOHCTpMpYeT yMeHue peliaTb 3adayvv, BO3MOXHO C
HEKOTOPbIMM OLINGKaMW.
HesauyteHo: B xoAe onpoca oTBeTbl 06yvarloLerocs He COOTBETCTBYKOT HU OOHOMY U3
nepeyncneHHbix nokasatenen. OOyyarOLMNCA OEMOHCTPUMPYET parMeHTapHble 3HaHuUs W©
YMEHUSA NN NX OTCYTCTBUE.

20.2 NMpomexyToyHana aTrectauus



MpomexyTouyHas aTtTecTtauuss npoBoauTcs B cooTBeTcTBMM C  [lonoxeHnem o
NPOMEXYTOYHOM aTTecTaumm obyyallmMxcs Mo nporpammam  Bbicliero obpasoBaHus.
MNMpenHa3HayeHa Ans onpenerieHns YpoBHS OCBOEHUSI BCeEro obbema y4yebHOWM AUCLUMNNNHBLI K
npoBoAnTcs B hopMe aK3ameHa.

MpomexxyToyHas aTTecTaums No AUCUUNIIMHE OCYLLECTBNSETCS C MOMOLLbIO CreayrLLmnx
OLIEHOYHbIX CPEeaCTB:

I'IepetleHb BOMNpPOCOB.

HepaseHcTBO Kowwun-byHakoBcKoro.

Cnabas n cunbHas cxoaMmocTh B rmnbbepToBOM NPOCTPaHCTBE.

HepaseHcTBO beccens, paBeHcTBO [lapceBans.

OrpaHu4eHHble U HenpepbiBHbIE OrnepaTopbl. IKBUBANEHTHOCTb.

3aMKHyTble NMHENHbIE onepaTopbl.

CeowctBa. Teopema baHaxa.

OnpepeneHne. CyuwlectBoBaHMe W eAMHCTBEHHOCTb. CBoncTtea. [NpocTpaHcTBO rpadmka

NMHENHOro onepartopa.

8. 3aMKHYTOCTb CneKTpa, OTKPbITOCTb MHOXECTBA PerynsipHbIX TOYEK.

9. CyuwecTBoBaHWe CNeKTpa U perynspHbIX TOYEK Y HeNnpepbIBHbIX OnepaTopoB.

10.Mprmepbl 3aMKHYTbIX ONEpPaTopoB C MYCTbIM MHOXECTBOM PEryNsSPHbIX TOYEK M C MYCTbIM
cnekTpom. CBs3b YacTen cnekrtpa.

11.TlpocTenmne cBONCTBa CaMOCONPSKEHHbIX ONepaTopos,

12.ConcTtBa crnekTpa 1 perynspHblx TOYekK, cnekTpanbHas yHKUns

13.Kputepum cyiecTBoBaHNsi CaMOCOMPS)KEHHbIX PaCLUMPEHUIA.

14.0nncaHne caMmoCOoNPsXKEHHbIX paclumnpeHnit, 0606LeHHasn pe3ornbBeHTa.

15.0gHoMepHble KpaeBble 3agadn. MHOromepHble KpaeBble 3agaun.

16.CuMmmeTpuyeckne 1 nonoXnTenoHO onpeaeneHHble onepatopbl. [pumepbl. HepaBeHCTBO
dpugpuxca.

17. ®yHKUMOHAN 3Heprun. HepreTmyeckoe NPOCTPaHCTBO. [NaBHbIE M eCTECTBEHHbIE KpaeBble
yCroBus.

18.Toyka MUHMMYMa (PYHKUMOHANa 3HeprMm B 3SHepreTU4yeckoMm npocTpaHcTee. [lpumepsl.
MpeactaBneHne 0606LLEHHOIO peweHns B BUae psaaa.

19. ConpsixeHHbIE N CaMOCOMNpPsKEHHbIN onepaTopbl. Pacwmnperne ®pugpmxca ¢ CoOxpaHeHNneM
HWXHEWN rpaHu.

20.CBonctBa COOCTBEHHbIX 3MIEMEHTOB W COOCTBEHHbIX 3HA4Y€HUA CaMOCOMPSHKEHHbIX
onepatopoB. OO6O6LEHHbIN  COBCTBEHHbLI  CMEKTP  MOSIOXKUTENBHO  OnpeaerieHHoro
oneparopa.

21.BapvauMoHHbIA  NpUMHUMN NSt NepBOro coOCTBEHHOro 3HayveHusi. MuHuMmmnsnpyowas
nocrnegoBaTernibHOCTb ANA HaMMeHbLUEro COOGCTBEHHOMO 3HAYEHUS.

22.0npeaeneHne OUCKPETHOro crnekTpa. TeopeMa O AUCKPETHOCTU cnekTpa. lNpeacrtaBneHune
NMONOXUTENbHO ONpPederieHHoro onepatopa M ero ApoBHbIX CTeneHeh C  MOMOLLbHO
cOBCTBEHHbIX 3Ha4YeHU 1 6asnca n3 COGCTBEHHbLIX 31IEMEHTOB.

23.MpuHunn KypaHTta. Teopema O MOHOTOHHOCTM crniekTpa. CneTpanbHas 3agada C OBYMS
NONOXUTENbHBLIMIN OnepaTopamMu.

24.3apava LWTypma-NlnyBunns. Knaccuyeckue cnekTpanbHble 3ajaydn  MaTemMaTuyecKom

duankn. CnekTpanbHasa 3agada ansa annmnTMyYeckoro oneparopa obuero Bmaa.

NoakwNE

MpumepHbIN NepeyveHb 3aaav:



3apava 1. [lokasaTb, YTO MHOXECTBO HenpepbiBHO AnddepeHumpyemblx Ha [0;1] doyHkumn x(t)

1
Taknx, uto [x(0) <K, |
0

2
x'(t)‘ dt <K, roe Ki,K2 > 0 — nocTosiHHbIE, KOMMNAKTHO B NPOCTPaHCTBE

C[0;1].

YkasaHue. CornacHo Teopeme Apuena-Ackonu, aAna npeakoMnakTHOCTM ceMencTBa pyHKLUMM
McCla;b] < paBHOCTENEHHass HeNpPepbIBHOCTb W paBHOMEPHAs OrpaHUYeHHOCTb 3TOro
cemeincTBa. Ecnv npegkoMnakTHOE MHOXECTBO 3aMKHYTO, TO OHO KOMMNAaKTHO.

3apayva 2. [lokasaTtb, YTO He BCSAKOE OrpaHN4YeHHOE MHOXECTBO B METPUYECKOM NPOCTPAHCTBE
BMOJSTHE OrpaHNYEHO.

YkazaHue. EgnHndHasn cdepa S B npocTpaHcTBe |2 orpaHnyeHa. PaccmMoTpum TOYkM Buaa ek
(roe Ha k-om mecTe B nocrnegoBaTenbHOCTM cTOUT 1, a Ha ocTanbHbIX - 0). PacctoaHne mexay

MIOGLIMU BYMSI Pa3MUUHLIMU TOYKAMU €m W €n PABHO ~/2 => Ansi € <~/2/2 B S He cyliecTByeT

KOHEYHON g-ceTn (B KaXXOoM Luape paauyca € C LLEHTPOM B Yy3rie Takou g-ceTu byaeT nexaTb He
Dbonee o4HOM TOYKU €x).

3apava 3. [lokasaTb, YTO B KOHEYHOMEPHOM MPOCTPaHCTBE BCAKOE OrpaHMYeHHOe MHOXXECTBO
OTHOCMUTENbHO KOMMAKTHO.

YkazaHne. B KOHEYHOMEpPHOM MPOCTPAHCTBE KOMMAKTHOCTb O3HA4YaeT 3aMKHYTOCTb MU
OrpaHNYEHHOCTb, NO3TOMY 3aMblKaHWe BCAKOrO OrpaHUYeHHOro MHOXECTBA KOMMAKTHO.

3apava 4. [okasatb, 4TO cnegywowme dyHKUMOHanbl B npoctpaHctBe C[-1;1] saBnsawoTcs
NNHENHBIMU n HenpepbIBHbIMMU; HaNTK nx HOPMBbI.

1
a) f(x)=§[x(—1)+x(l)]
YkasaHue. Jliobon cyHkumMoHan Buaa g[x;to] = X(to), o4eBMAHO, ABNAETCA NUHENHBIM U

HenpepbIBHbIM. f(X) ABNSeTCcA NMHEeNHON KOMOMHaLUMen Takux pyHKumoHanos. || g[x;to] || = 1. || f
l = 2/3.

0 1

6) (x)= [ x(t)dt - [ x(t)dt

-1 0
YkasaHue. JIMHENMHOCTb crnefyeT M3 NMHENHOCTM uHTerpana Pumana I(x;[a;b]). ®PyHKumnoHan
Bnaa I(x;[a;b]) OrpaHuyeH n nveet HOpMY (b-a). [ f [ = 2
1

B) f(x)= Itx(t)dt

b
YkasaHue. Jliobon dpyHKkumoHan suaa J(X;yo;[a;b]) :Iyo(t)x(t)dt FNIMHEEH MO X N OrpaHuyeH. || J

a

b
|| = j| y,(t)|dt . Takum oBpasom, || f|| = 1.

3apaya 5. lNyctb X — MHOXecTBO pyHKUMK f(X), onpedeneHHbIX Ha BCEN BeLLECTBEHHOW
NPAMON, Kaxaas M3 KOTOPbIX paBHa HYMNO BHE HEKOTOPOro KOHeYHoro uHTepsana. Beegem

Hopmy, nonarasi | f | = max|f(x) . ByaeT nu NpocTpaHCcTBO X 6aHaxoBbIM?
X

OtBeT. HerT.

YkaszaHue. [Jokaxem, 4TO npoctpaHcTBo X He 6yget nonHeiM.  PaccmoTpum
nocnegoBaTenbHocTb pyHKUMI fr(X) = {exp(- x2), ecnu |x|<n; 0, ecnun |x|>n}. O4eBMAHO, YTO 3Ta
nocnegoBaTenbHOCTb PyHAAMeTarnbHa, HO cxoauTcs K yHkumm f(X)=exp(- x2) ¢ X.



3apava 6. ABnseTcs nNM  NPOCTPAHCTBO HenpepbiBHbIX Ha oTpe3ke [0;1] yHKuun
rMnbbepToOBbIM MPOCTPAHCTBOM, €CNM  CKanspHoe npousBedeHne 3adaeTcsa  Crneayomm
1

obpasom: (f,g) :J. f(x)g(x)dx ?

0
OTtBerT. Her.
YkasaHue. Ecnu npepgnonoxutb, 4yto C[0;1] ¢ 3agaHHbIM TakuM 06pa3oM CKanspHbIM
npovsBedeHMeEM ecTb nNbbepToBO, TO WMMeeM NoANpoCTPaHCTBO B  rmnbbepToBOM
npocTtpaHcTee L2[0;1]. MoxHO nogobpaTb nocrefoBaTenibHOCTb HENPEpPbIBHbIX YHKUMI {fa} 13
L2, cxogsawytoca k paspbiBHon dyHkumm f(x) = {0, if x < 1/2, 1, otherwise). Takum obpasom,
nognpoctpaHcTeo C[0;1] He NONHO = NpoTUBOpPeEYne.

3apava 7. lNokasaTtb, 4TO ecnu B rMnbbepToBOM MpocTpaHcTBe H nocnegoBaTenbHOCTb Xn
cnabo cxoantca K X U ||xa||—||X||, TO nocnegoBaTeNbHOCTL X, CXOAUTCHA CUNBHO, T.€. |[Xn - X|| —
0.

YkasaHue. [Npegnonoxum, yto H cenapabenbHo. Torga OHO M30MOP(PHO MPOCTPaHCTBY Io.
[MoaToMy A4OCTATOYHO 4OKa3aTh 3TO YyTBEPXAEHWE AN NpocTpaHcTBa l2. [lencTBuTensHo,

[IXn = X]|2=(Xn-X,Xn-X)=||Xn|[2+]|X[|>-2(X,%n)= " |[%n]|?-]|X||>+2(X,X-Xn)—0 (T.k. cormacHo cnaGoMu
CX0OMMOCTH, (X,Xn-X) —0).

3apava 8. [JokasaTb, 4TO NOOOW NMHEWNHBIA HEMNPEPbLIBHbIN (PYHKUMOHAN B rMnb6epToBOM
npocTpaHcTBe H gocturaet HOpMbl Ha 3aMKHYTOM €AUHUYHOM LUape.

YkasaHue. Cuntaem, 4to npocTtpaHcTBO H cenapabenbHo. dyHkunoHan F(x)=(a,x) gocturaet
Hopwmel ||F||=||a|| Ha anemeHTe a/||a]|.

3apaya 9. Hamtm Hopmy onepatopa A, gencteywouwero B npoctpaHctee C[0;1], (vnn B
npocTpaHcTee L2[0;1]): Ax = tx(t).

Oteer. ||A]| = sup {[|AX]| (IIX|l < 1)} = 1.

3apaua 10. Onpepenutb onepatop A’ 1 HopMmbl onepatopoB A un A’, ecnn A:l,—l, roe
A(X1,...,Xn,...)= A(0,X1,...,Xn,...).

YkasaHue. ConpsixkeHHbIM K |2 siBnsieTca npocTpaHcTBo dyHKumMoHanos Buga G(x)=(g,x), rae ge
l. HyxHO nopoGpaTtb onepaTop A" Ha MHOXECTBE Takux YHKUMOHANOB, TakKoM 4TO
(9,AX)=(A"g,x). Ons  dyHkumoHana  G(x)=(g,x), rae  g=(91,02,...,0n,...)  MONOXMM
A'G(X)=G'(xX)=(g',x), roe 9'=(92,03,...., On,...). [ockonbky A nepeBOAUT €OWHUYHBLIA Liap B
eanHnYHbIn wap, 1o ||A]| = 1. Nockonbky onepatop A orpaHuMyeH 1 NPocTpaHcTBo l» 6aHaxoBo,
To ||AT]] = [IAll = 1.

3apava 11. B npoctpaHctBe |, 3agaH onepaTop A: A(xl,xz,...,xn,...): (O%X?Zx—n”j :
[okasaTb, YTo onepatop A KOMMAKTEH, HANTWN ero CnekTp.

OTBeT. 6(A) = {0}.

YkazaHue. Onepatop A KOMMakTeH, T.K. ABMASIETCSH KOMMO3ULMEN KOMMAKTHOro onepartopa u3
3agayun 52 n orpaHmyeHHoro onepatopa (casura). lNockonbky onepaTop 3agaH B runbbepToBOM
NpoCTpaHCTBE W KOMMNakTeH, To umcno 0 BxoautT B ero cnektp. Jlerko nokasaTb, 4TO
cOBCTBEHHbIX 3Ha4YeHWI y onepaTtopa HeT: u3 (A-Al)x = 0, A0 cneayeTt x =0.

3apava 12. MpuBecT npUMep NIMHENHOIO, HO HE HenpepbIBHOrO yHKUMOHana.



Mpumep. MNMpocTtpaHcTBo {Pi(X)} BCEBO3MOXHbIX MHOrodneHos Hag R. Hopwma: ||P||l=max(|P(x)])
Ha oTtpeske [0;1/2]. dyHkumoHan f(P) = P(1). dyHkumnoHan f He aBnseTcs HenpepbiBHbIM. B
camMoMm ferne, pacCMOTpUM nocnenoBaTenbHOCTb Pn=x". O4eBnaHO, YTO ||Pn|| — O, HO f(Pn)—0.

OnucaHne TexHonornm NpoBeaeHUs

lMpomexyTodHass aTTecTauus NO AUMCUMNWHE npecrnedyeT uUenb oueHuTb paboTty
obyyalowmxcsa 3a Kypc, MOMy4YeHHble OOy4alWMMNCA 3HaHWUS, YMEHUA U  YPOBEHb
NpuobpeTeHHbIX  KOMNETEHUUN, WX MNPOYHOCTb, pPas3BUTME TBOPYECKOTO  MbILLSIEHWS,
npuobpeTeHne HaBbLIKOB CaMOCTOATENbHOM pPaboTbl, YMEHME CUHTE3UPOBaTb MOSyYEHHbIE
3HaAHUA N NPUMEHATb UX NPU PeLLEHM NPaKTUYECKMX 3aaau.

JK3ameH npoBoauTca B dopme cobecenoBaHus ¢ npenogasatenem. Obyvarowmica
nony4aeTt ABa TEOPETUYECKMX BOMpPOCA Ha 3HaAHWE MOHATUIA 1 onpeaeneHnn, popmMynMpoBOK U
A0OKa3aTenbCTB YTBEPKAEHUA N 3a4a4y U3 NepeydHsi NpakTudeckmx 3agaHun. Mo pesynbtatam
OTBETa BbICTABMSAETCA OLEHKa NO NATUGanbHON LWKane.

Bpemsa noarotoBkM K OTBETY HE AOMMKHO NPEBbIWATb OLHOMO aCTPOHOMWYECKOrO vaca.
Mpn HeobxogmmocTn, B xo4e OTBeTa npenodaBaTeflb MOXET 3adaBaTb YTOYHSKOLWME U
AOMOSTHUTENbHbBIE BOMPOCHI.

Mpy npoBegeHUM MNPOMEXYTOYHOW aTTecTaumm B OpMe 3K3aMeHa WCMonb3ykTcs
crnegywuime nokasaTenu:
1)3HaHKne y4yebHOro matepuana u BnageHne noHATUMHbIM annapaTom;

2) norvka n3srnoxeHus;

3) KOPPEKTHOCTb (POPMYNIMPOBOK M AOKA3aTENLCTB YTBEPXKAEHUN N TEOPEM;
4) ymeHue cBA3bIBaTb TEOPUIO C NPAKTUKOW;

5) ymeHue unncTpupoBaTtb OTBET NpUMeEpamMu;

6) ymeHne npuMeHaTb OopMyIbl, peLllaTb 3agaudun.

CoOTHOLLIEHNE NokasaTenewn, KpUTepUEB 1 LLKarbl OLLEHUBaHUS pe3ynbTaToB 00y4YeHus.

YpoBeHb
Kputepuun oueHnBaHus chopmunposaH- | Lkana oueHok
HOCTH
KOMMEeTEHLU N
Obyvarowminca B NOMHOM  Mepe  Briageetr MOHATUWHBLIM | [1OBbILLEHHbIN OTnun4yHo
annapaTtom AaHHol o6nacTn KOMMMEKCHOro aHanm3a, KOPPEeKTHO YPOBEHb
dopmynupyeT 1 [oKasblBaeT  yTBEepXOeHus,  cnocobeH
WNNICTPUPOBaTb OTBET npumepamn, daktamu, AaHHbIMU
Hay4HbIX WCCNefoBaHWUA, MNPUMEHATb TEeopeTUYEecKne 3HaHuSA
AN peleHns npakTu4eckux 3agady B obnactu KOMMIEKCHOro
aHanusa
OteeT obyvatowierocs He COOTBETCTBYeT OOHOMY (OBYM) u3 BaszoBhbIn XopoLuo
NnepeyYncrieHHblX nokasaTenen, HO CTyAEeHT faeT npaBullbHble YPOBEHb
OTBETbI HA AOMOMHUTESNbHbIE BOMPOCHI.
OTBeT obyuvatouierocss He CooTBETCTBYET NobbiM ABYM (TpeM) MoporoBkin Ypaoosnetsopu-
M3 nepedncrieHHblX Mokasatenen, obyyawowuncs gaet YypOBEHb TenbHO
HenonHble OTBEThI Ha AOMOSNTHUTENbHbIE BOMPOCHI.
[eMOHCTpMpyeT YacTU4HblE 3HAHWSA, UM MMEET He MNOJSHoe
NPeACTaBNeHUN MOHATUIA KOMMSIEKCHOrO aHanusa, AornyckaeT
CyLLIeCTBEHHbIE OLWNOKN B peLueHnmn 3agay
OteeT obyuaroLlerocd He COOTBETCTBYET ftOObIM YeTbipeM U - Heyposnert-
bornee w©3 nepeuyncrneHHbIXx nokasatenen. OBGyvawoLwmncs BOpPUTENBLHO
AEMOHCTPUPYET  OTPbIBOYHbIE,  ()parMEHTapHble  3HaHus,
gonyckaet rpyoble ownbKM, He YMeeT peluaTtb 3a4auu.




20.3 ®doHA OUEHOYHbIX cpeacTB C(POPMMPOBAHHOCTM KOMMNETEHUMW CTYOEeHTOB,
pekomMeHAyeMbIN ANA NpoBeAeHUA ANarHoCcTU4eckux pador

MpuMepHble TeCTOBbLIE 3aaHMSA

1. BbibepuTe BepHbI OTBET U3 NPEASIOKEHHbIX:
Byaet nn komnakTHbIM MHOXeCTBO Bcex cteneHen X" (neN) B npoctpaHcTee C[0;1].

1) Ha;
2) Her.

OTBeT. Her.

PeweHue. 13 nocnegoBaTenbHOCTM 3N1€MEHTOB NOBOro NOMHOrO KOMMakTa MOXHO BblAENUTb
CXOAsLLYIOCA B HEM nognocnenosaTtensHocTb. Ho niobasa 6eckoHevHas
nognocnenoBaTtenbHOCTb U3 {x"} cxoanTcs k paspbiBHoM yHkumm f(x) = {1, if x=1;0
otherwise}.

2. OnpepenunTe cnekTp onepaTtopa A, AEMACTBYIOLLIErO B MPOCTPaAHCTBE
X, X X
22 A(X, e X ) = | X2, 2200
2 3 n
OtBeT. o(A) = {0} U {An=1/n, neN}.
YkaszaHue. OnepaTtop A KOMMNAKTEH, MO3TOMY €ro CNEKTP COCTOUT U3 HYNSA N COBCTBEHHbIX
3Ha4veHun. Yncna An ABNSAOTCA COBCTBEHHBbIMU 3HaYeHUAMM, T.K. Ker(A-Anl)={0}.

3. BcTaBbTe nponyLieHHoe CroBo:
[lononHeHne MHOXeCTBa perynspHbIX TO4EK onepatopa A 40 BCEW KOMMNMEKCHOM NIIOCKOCTH
Ha3blBaeTCs ......... onepatopa A
OTBeT: cnekTpom (cnekTp)

4. BbibepuTe BepHbIA OTBET U3 NPeaSIOKEHHbIX:
MHOXeCTBO perynspHbIx Toyek onepaTtopa A Bcerga:
- OTKPbITO;
- 3aMKHYTO.

5. Bbibepute BEPHBIN OTBET N3 NPEONIOKEHHbIX:
crnekTp onepartopa A siBnsieTcs:
- OTKPbITbIM MHOXECTBOM;
- 3aMKHYTbIM MHOXECTBOM.

1 2
6. COBCTBEHHbIE 3HAYEHNA MaTpULbI > 1 paBHbl
a)-1n3,
6) 1+2i,
B) +/5 .
OtBerT: a.

PeweHune.
COBCTBEHHbIE 3HAYEeHUst MaTPULIbl A €CTh KOPHU XapaKTepUCTUYECKOro YpaBHEHNS
det(A— AE) =0, roe E — equHnuHas matpuua. B gaHHom criyyae
1-4 2
det(A—AE) = s 1.2 =(1-1)*-4=(-1-1)(3-1)=0,



otkyona A €{-1,3}.

1 2
7. CoBCTBEHHbIE 3HAYEHUS MaTpuLbl (2 ]J paBHbI

a) 1+ 2i,
6)-1n3,

B) ++/5.

OTBeT: B.

PeweHune.
CoB6CTBEHHbIE 3HAYEHUA MaTPULbl A €CTb KOPHU XapaKTepUCTUYECKOTO YpaBHEeHUS
det(A— AE) =0, roe E — eguHnuHas matpuua. B gaHHom criyyae

1-4 2

det(A—/IE)z‘ 1

‘:/12—5:0,

oTkyoa A = i\/g .

1 2
8. CobCTBEHHbIE 3HAYEHNSA MATPULbI ( ) 1) paBHbl

a)-1u3,
6) 1+2i,

B) ++/5.

OTBerT: 6.

PeweHne.
CoB6CTBEHHbIE 3HAYEHUA MaTPULbl A €CTb KOPHU XapaKTepUCTUYECKOTO ypaBHEeHMS
det(A— AE) =0, roe E — eguHnuHas matpuua. B gaHHom criyyae

1-4 2

det(A—/IE):‘ i =(1-4)2+4=0,

otkyoa A =1+2i.

1 -2
9. CobCTBEHHbIE 3HAaYeHUs1 MaTpULbl (2 1 J paBHbl

a)-1n3,
6) 1+ 2i,

B) ++/5.

OTBeT: O.

PelueHune.



CobCTBEHHbIE 3HAYEHWSI MaTPULbl A €CTb KOPHY XapakTEPUCTUYECKOrO YPaBHEHUS
det(A— AE) =0, roe E — eanHuyHas matpuua. B gaHHom criyyae

1-4 -2
2 1-A
otkyna A =1%2i.

det(A—/IE):‘ =(1-4)2+4=0,

-1 2
10. CoGCTBEHHbIE 3HAYEHNA MaTPULLbI ( ) 1) paBHbI

a)—-1u3,
6) 1+ 2i,

B) /5.

OTBeT: B.

Peluenue.
CoBCTBEHHbIE 3HAYEHUA MaTPULbl A €CTb KOPHU XapaKTepUCTUYECKOTO YpaBHEeHUS
det(A— AE) =0, roe E — eguHnuHas matpuua. B gaHHom cniyyae

‘—1—/1 2 ‘

det(A— AE) = —2?-5=0,

1-1
oTkyoa A = J_r\/g.

-1 -2
11. CobCTBEHHbIE 3HAYEHNA MaTPULLbI ( s 1 ) paBHbI

a) +iv3,
6) -1 1 3,

_1++/5

B) :

2

OTtBerT: a.

PeweHne.
COBCTBEHHbIE 3HAYEeHUst MaTPULIbl A CTb KOPHU XapaKTepUCTUYECKOro YpaBHEHNS
det(A— AE) =0, raoe E — equHnuHas matpuua. B gaHHom criyyae

‘—1—1 —2

det(A—AE) = 12

‘:12+3=0,

otkyaa A = +i/3.

1 -2
12. CoBCTBEHHbIE 3HAYEHNSA MaTPULLbI [2 J paBHbI



B) +i/3.

OTtBerT: B.

PeweHne.
CoBCTBEHHbIE 3HaYeHUst MaTpULIbl A €CTb KOPHU XapaKTepUCTUYECKOro YpaBHEHNS
det(A— AE) =0, roe E — equHnuHas matpuua. B gaHHom criyyae

1-4 =2
2 -1-A
oTkyaa A = ii\/g.

det(A—/’tE):‘ ‘:/1%3:0,

-1 2
13. CobCTBEHHbIE 3HAYEHNSA MATPULIbI ( 5 J paBHbI

a)1un-3,
0) -1 u 3,
B) +3i.

OTBerT: a.

Peluenue.
Co6CTBEHHbIE 3HAYEHNUA MaTPULbl A €CTb KOPHU XapaKTepUCTUYECKOrO YpaBHEHNS!
det(A— AE) =0, roe E — eguHnuHas matpuua. B gaHHom criyyae

-1-1 2
2 -1-2
otkyaa A €{L;-3}.

det(A—/IE):‘ =(1+4)°-4=0,

1 -2
14. Cob6CTBEHHbIE 3HAYEHNSA MaTPULIbI ( > 1 J paBHbI

a)1un-3,
6) -1 u 3,
B) +3i.

OTtBerT: 6.

PeweHne.
CoB6CTBEHHbIE 3HAYEHUA MaTPULbl A €CTb KOPHU XapaKTepUCTUYECKOTO ypaBHEeHMS
det(A— AE) =0, roe E — eguHnuHas matpuua. B gaHHom criyyae

1-4 =2
-2 1-2
otkyaa A €{-1,3}.

det(A—iE):‘ —(1-4)2—4=(-1-A)(3-1) =0,

-1 2
15. CoGCTBEHHbIE 3HAaYEHNA MaTPULbI ( ) 1] paBHbI

a)1un-3,



6)—1 1 3,

B) +i/3.

OTBeT: B.

PelueHne.
CoBCTBEHHbIE 3HAYEHUS MATPULbI A €CTb KOPHU XapaKTepPUCTUYECKOTO YpaBHEHUS!
det(A— AE) =0, roe E — eanHuyHas matpuvua. B naHHom criyyae
-1-1 2 )
det(A-AE) = =A°+3=0,
-2 1-1

oTtkyaa A = +i/3.

TpeboBaHuWs K BbINOMTHEHUIO 3a4aHUK, LWKanbl U KPUTEPUM OLLEEHUBAHUSA
1) TecToBble 3agaHu4.

- 3agaHuga 3aKkpbITOro TMNa — cpegHui YpoBeHb CIOXHOCTU (BbIOOP OAHOrO BapuaHTa OTBETAa,
BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

- 3agaHug 3aKpbITOro TMna - cpeaHUn ypoBeHb CIOXHOCTU (MHOXKECTBEHHbIN BbIOOP):

e 2 6anna — ykasaHbl BCE€ BEpPHbIE OTBETHI;

e 33 KaXObll BEpHbIN OTBET cTaBuTca 1 6ann, npyu 3TOM 3a KaKabli HEBEPHbLIA OTBET
BblunTaetca 1 6ann;

e 0 6annoB — He BbIOpaAHO HM OQHOrO BEPHOro OTBETA.

- 3agaHug 3aKkpbIToro Tmuna (Ha cooTBETCTBUE):

e 2 6anna — BCe COOTBETCTBUS OnpeaesieHbl BEPHO;

e 32 KaxOgoe BepHOe COMocCTaBfneHWe CcTaBuTCA KonunyectBo 6annos, paBHoOe
MakcumanbHomy (2 6anna), AeneHHOMY Ha KONMYeCTBO MpeasiaraembiX B BOMpoce
COMOCTaBIEeHUN;

e 0 6annoB — HM 0QHO conocTaBreHME He BbiIbpaHO BEPHO.

- 3agaHuga OTKPbLITOro Tuna (KOPOTKUN OTBET):

e 2 6anna — ykasaH BepHbI OTBET,;

0 6annoB — ykasaH HEBEPHbIN OTBET






