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PABOYAS MPOrPAMMA YYEBHOWU OUCLMMNITUHBI

51.B.07 Pa3pelimMmoCcTb HeNTIMHENHbIX YpaBHEeHUN

1. Kog wn HanmeHoBaHue HanpasneHusa noarotoBku: 02.03.01 Martematuka wm
KOMNbLIOTEPHbIE HAYKU

2. HPO(*)VIHI: noarotoBku: MatemaTtnyeckoe U KOMNbLIOTEPHOE MoAenupoBaHue

3. Keanudukaumsa BbinyckHuka: bakanaBp
4. dopma ob6y4eHUA: oYHas

5 Kadeppa, oTBevawlwana 3a peanusaumilo AUCLUUNIUHBLIE: (PYHKUMOHANbLHOrO aHanuvsa v

onepaTopHbIX YPpaBHEeHUHN

6. CoctaButenu nporpammsbl: JlexxeHnHa UpnHa PegopoBHa K.dh.-M.H.

7. PekomeHpgoBaHa: HMC wmaTtematu4veckoro cakynbteta npotokon Ne 0500-06 ot
25.05.2023

8. YuebHbIn roa: 2026-2027 CemecTtp(bl): 7



9. Llenn 1 3apaym y4e6HON ANCLUUNIIUHDI:

Llenbto Kypca sierissiemcs.

-3HaKOMCTBO CTYEHTOB C HEKOTOPbIMU MeTOAaMN UccnegoBaHns OAHO3HaYHOM

paspeLLIMMOCTN HENNHENHBIX ypaBHEHWI B BaHaXOBbIX NPOCTPaHCTBAX.

3adayamu Kypca s65somcs:

-U3y4eHMEe OCHOBHbIX NMOHATUI TEOPUM NOSTOXKUTENbHBIX ONEepaTopoB;

-1CMNONb30BaHNEe ATON Teopun Ana nccnefoBaHna o6paTMMOCTU JIMHENHBIX U HENTMHENHBbIX

onepaTopoB;

-MCNOSb30BaHME MeTOL0B TEOPUN NPOJOMHKaeMOCTU NO NapameTpy Ana uccrnegoBaHng

pas3peLmnMoCcTn ypaBHEHUN.
10. MecTo y4yebHOM aucumnnuHbl B cTpykTtype OOI: [QucumnnmHa OTHOCUTCS K BapuaTMBHOM
Yyactu 6noka b1 ducumnnuHel (Mogynw).
OCHOBHbIE OMCUMNANHBI U UX pa3aenbl, Heobxoanmble ANst YCBOEHUSI AUCUUMNINHBI
MaTtemaTtnyeckui aHanus (AnddepeHumpyemocTb no dpeLue, HenpepbIBHOCTD),
®PyHKUMOHamNbHbIM  aHanuM3  (HopMupoBaHHblE  MNPOCTPAHCTBA, fMHEWHble  OrpaHUYeHHble
onepartopbl, 3aMKHYTbIE ornepaTopbl)

11. MnaHupyeMble pe3ynbTaTbl OOYYEeHUA MO AUCUUNIUHE/MOAYNI0 (3HaHUA, YMEeHMUs,
HaBbIKM), COOTHECEHHbI€ C MNaHUpyeMbiMU pe3yfibTaTaMU OCBOEHUsi obpasoBaTerbHOWM

nporpaMmmbl (KOMNETEeHLMSAMMU) U MHAUKATOPaMM UX [OCTUXKEHUNA:

Kog HasBaHue Koa(bl) UHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTEeHLMM
MK- CnocobeH MK-1.1 O6napaet 3HaTb: OCHOBHbIE 3aKOHOMEPHOCTH Teopun
1 NpoBOANTb 6azoBbiMK NONOXMTENbHbLIX ONepaTopoB
paboTbl no 3HaHUSAMA B
cbopy, obnactu
obpaboTke 1 MaTeMaTu4eckoro u | Ymertsb: CTporo [OKa3bIBaTb OCHOBHblE
aHannsy Hay4Ho- KOMMbOTEPHOTO YTBEPXKAEHMS, CHOPMYNNPOBAHHbIE B Kypce
TEXHUYECKOW MogennpoBaHus
MHopMaunn n dur3myeckux n
pesynetatos SKOHOMUYECKNX Bnagetsb: OCHOBHbIMM mMeTodamu,
uccrnegoBaHuin B npoLeccoB UCNoNb3yemMbiMU B  TEOPUM  MONOXUTENbHO
obnactu obpaTumbix  omepaTopoB M B Teopwuwu
MaTeMaTu4ecKoro Ymeet npofdormkaemocTi no napameTpy
MogennpoBaHus MK-1.2 | ncnonbsoBaTb
dU3NYEcKnx 1 6a30Bble 3HaHWS B | 3HaTb: MOCTAHOBKW HEKOTOPbLIX KIACCUYECKMX
9KOHOMMYECKNX obnactu 3agay maTemaTuku
npoLeccoB MaTeMaTn4eckoro
MeTogamu MoaennpoBaHu4 YMETb: NPUMEHATb MeTO4bl TEOPUN
CbYHKU,I/IOHaJ'IbHOFO PU3NYECKNX n NONIOXNTENTBbHO O6paTI/IMbIX onepaTtopoB K
aHanwsa, a 3KOHOMUYECKUX nccrnegoBaHUo KpaeBbix 3a4ay AN
TaKkKe npoLeccos B O6bIKHOBeI:|HbIX anddepeHumnanbHbix
peanu3oBbiBaTb npodeccuoHanbHo ypasHeHu!
nporpamMmmHo " gesTenbHOCTH
COOTBETCTRYIOLME Bnagets  (MmeTb HavaIK(I/I)): MeToAaMu
MATEMATUYECKNS NCCregoBaHUs  HENMUHEVHbIX  ypaBHEHWW, B
anropuTMBl 4YacTHOCTWU, MeTodaMW UccrnefoBaHWUst KpaeBblX
3agay  Ans HenvHemHbiX  OBbIKHOBEHHbIX
anddepeHymnansbHblX ypaBHEHUI C MOMOLLbIO
TEopWM NOMNOXMTENBbHBIX ONepaTopoB

12. O6bemM gucumunnuHbl B 3a4eTHbIX eaunHuuax/yac — 4/144.

dopma NPOMEXYTOYHOM aTTecTauumn 3K3aMeH.




13. TpypoemkocTb No Buaam yuyebHon paboTbl

TpyooemkocTb
Bug yuebHow paboTbl Bcero Mo cemecTpam
Ne cemecTpa 7 Ne cemecTpa
AyaVUTOPHbIE 3aHATUA 68 68
nexkunm 34 34
B TOM 4ucne: npakTnyeckne 34 34
nabopaTopHble
CamocTtodaTtenbHas paborta 40 40
B TOM yYucne: Kkypcosasi pabota (NpoekT)
dopma NPOMEXYTOYHOW aTTecTauum 36 36
(ox3ameH — 36 yac.)
Wtoro: 144 144

13.1. CopepxaHue QUCLUMNIUHDI

HanveHoBaHune Peanunzsaunsa
n/n pasgena pasgena
ANCUMNINHBI ANCUUNINHBI C
CopepxaHve pasgena gUCLMnnHbI
NOMOLLLbIO
OHMawnH-Kypca,
QYMK*
1. NNekuunm
1.1 | MNpocTtpaHctBa  c¢| OnpeneneHne n NpocTenime cBoMCcTBa koHyca. CBoncTea
KOHYCOM OTHOLLEHUS «nonyynopsagodYeHHocTuy . Bocnponssoaaimmn https://edu.vsu
KOHyC. HopManbHbI KOHYC. DKBUBaASIEHTHas Hopma B .ru/courselvie
NPOCTPaHCTBE C BOCMPOM3BOASLLUM U HOPMasbHbIM w.php?id=116
KOHYCOM. 08
1.2 | NonoxuteneHble | OnpenenexHne, cBoncTtBa. [lpumepbl. Teopema ©
oneparopsbl HenpepbIBHOCTU NONOXUTENBHOMO onepaTtopa,
nepeBoasLLEro BOCNPOM3BOASLLMI KOHYC B KOHYC. TeopeMmbl
00 oueHKkax ChekTpanbHOro  paguyca  JIMHEWHOro
oneparopa.
1.3 | Teopembl 06 Teopema 0O MNOMOXWUTENBHOW 0BPATUMOCTU  JIMHEWHbIX
obpaTtumocTu onepatopoB. [lpymeHeHMe K paspeunMocT KpaeBsbiX
JNIMHENHbIX 3ajady Ong nuHenHblX AnddepeHumanbHbliX  ypaBHEHUIN
onepaTopos BTOPOro nopsgka.
1.4 | Teopembl O CxaTmsa Ha CpaBHMMbIX 3filEMEHTax. YpaBHeHud C
pa3peLunmocTu nonoXxmntenbHo obpatumbiMn onepaTtopamn. O6 ycnosuu
HEeNMNHEeNHbIX Jinnwwnua ans obpatHoro oneparopa.
ypaBHEHUI
1.5 | Teopemsl 0 OTobGpaxenns, guddepeHunpyemble no Ppewe, n unx
NoKansHOM cBorcTBa. dopmMmyna KOHeYHbIX npupalleHuin. JlokanbHas
romeomopdmame | Teopema o] HesIBHOM PYHKLMN. Teopema o]

anddepeHUnpyeMocTn HesiBHOM yHKuun. Teopema 06
obpaTtHoi PyHKUMM (NoKanbHas).

Teopema o nokanbHOM roMeomMopdusme.




1.6 | Teopemsbl 0 cBA3n | CBOMCTBO NpogomkaeMocT. Teopema O cywectBoBaHum u | https://edu.vsu
JTIOKasibHOro u eguHcTBeHHOCTM p(t). Teopema O npogormkaemocTn Ang | .ru/coursefvie
rnmo6ansHoro NUHenHbIX  oTobpaxeHuid.  OcHoBHass  Teopema O | w.php?id=116
romeomopgunamoB | romeomopcunsme. Teopembl Agamapa, Menepa, lNnactoka. | 08

TeopemMa O KO3pPUMTUBHOCTM MO Hopme. Teopema o
romeomopuame (onsi oToOOpaKeHun, yaoBNETBOPSIOLLMX
KOHYCHbIM HEpaBEHCTBaM).

2. MNpakTnyeckue 3aHATUA

2.1 Mpumepbl KOHYCOB. Bocnpon3BoasALLINN KOHYC. https://edu.vsu
MNMpoctpaHcTBAa C P P ,y P AALL y P .
KOHYCOM HopmarbHbIn KOHYC. OKBMBareHTHas HopMa B .ru/course/vie

NPOCTPaHCTBE C BOCMPOM3BOAALLMUM N HOPMaSibHbIM w.php?id=116
KOHYCOM. 08

2.2 | NonoxutenbHble | Mpumepbl  NONOXUTENbHLIX  onepaTtopoB. [lpumeHeHne
oneparopbl Teopembl 00 OLEeHKe CrnekTpanbHOro paguyca nMHEeNHOro

onepaTtopa CBEPXY.

2.3 | Teopembl 06 MpMeHeHne Teopembl O MOSOXKUTENBbHON 06paTUMOCTH
obpaTnmocTu NIMHENHbIX OMNepaTopoB K WCCNeaoBaHUIO 0bpaTMMoCTn
TNUHENHBbIX MaTpuu,.
onepaTopos WccnepoBaHne paspeluMmocTy  KpaeBblXx 3agad  gns

NUHenHbIX  andpdepeHumanbHblX  YpaBHEHUW  BTOPOro
nopsaka.

2.4 | TeopeMbl 0 MpumMeHeHne Teopembl 06 ypaBHEHMAX C MONOXUTENbHO
paspeLummocTu obpaTMbIM1 onepaTopamMn O UCCNeaoBaHUs paspeLumn
HeINMHENHbIX MOCTHU KpaeBbIX 3agad ans HENMUHENHbIX
ypaBHEHUI anddepeHumnanbHbIX ypaBHEHWUI

2.5 | Teopembl 0 OTtobpaxeHus, anddepeHumnpyemble no dpeue.

NoKanbHOM MpuMeHeHNe noKanbHON TeOopeMbl O HESBHOM OYHKUUMW.
romeomopduame | NMprmeHeHne Teopemsl O NokanbHOM Anddeomopdursme.

2.6 | TeopeMbl 0 cBs3n | [Npumepbl oToOpaxeHuin, 0bnaaatoLx CBONCTBOM
NoKanbHOro n npogomkaemoctn.  OcHoBHas Teopema o]
rnobanbHoro romeomopduame. NpumeHeHne Teopem Agamapa, Menepa,
romeomopuamos | NnacToka k nccnegoBaHuio paspenmmMmocTu 3agadm Kown.

13.2. Tembl (pa3genbl) AUCUMNIIMHBI U BUAbI 3aHATUN
N HavmeHoBaHue Temsbl Buabl 3aHaTui (Yacos)
o
(paspena) CamocTosiTenbHas
n/n AVCLMNAVHBI Jlekumu| Mpaktuyeckne | JNlabopaTopHblie paboTa Bcero
1. MpocTpaHCTBa C KOHYCOM 4 4 6 14
2. lMonoxuteneHble onepaTopsbl 4 4 6 14
3. Teopembl 06 obpaTMMocTn
pem P 6 6 8 20
NUHENHbIX ornepaTopoB
4.
TeopeMmbl 0 pa3peLlnmMocTu
pembl © pasp : 6 6 6 18
HEeJNMMHENHbIX YpaBHEHNN
5. TeopeMbl 0 NOKansbHOM
6 6 6 18
romeomopduname
6.
TeopeMbl 0 CBA3U NOKaNbHOM U
8 8 8 24
rnobansLHOro roMeoMopu3mMoB




] Woro: BEN 34 40 [ 108 |

14. MeToauyeckue ykazaHusi 4nsi 00y4aroLwmxcs N0 OCBOGHUIO AUCLUNIUHBI

AyONTOPHbIE 3aHATUSA NO AUCLMNIIMHE NPOBOASATCA B BUAE NEKUNIA U NPaKTUYECKMX 3aHATUIA. Ha nekuusx
n3naraeTcs TeopeTUYEeCcKUin MaTepunan, Ha NPakTUYEeCKUX 3aHATUSX pa3dbupaloTcs NpMMepPbl U peLlaroTcs 3agaydm no
TeMaM OUCLUMNINHBI.

Mepen kaxdow nekumenm cTyaeHTam pekoMeHayeTcsi NogpobHO M3Yy4MTb KOHCMEKT Npeablaylien nekumu,

pa3obpaTb NpMMepsI.
Mepea KaxxablM NPakTUYECKM 3aHSTUEM PEKOMEHAYeTCs MpoaHanu3npoBaTb Heo6XoaUMbIN ANs 3aHATUS
TEopeTUYecKknin MaTepmar, pa3obpaTb pelleHHble 3aaayu, pellnTb, 3adaHHble 3aa4auum, NoAroTOBUTL BOMPOCHI.

15. NepeyeHb OCHOBHOM U AOMONTHUTENBLHOW NUTepPaTypbl, PeCYpPCOB UHTEPHET,

HeoOXoAUMbIX AJIA OCBOEHUA AUCLUNIUHDI (criucok numepamypbi 0GOPMIASIEMcs] &
coomeemcmeuu ¢ mpebosaHusimu TOCT u ucronb3yemcst obuwasi ckeo3Hasi Hymepauusi 0s1s1 cex 8udos
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne

n/n NcTouHumk

1. KpacHocenbckuin, M.A. FeomeTpuyeckme Mmetoabl HeNUHenHoro aHanusa/ M.A. KpacHocenbckui,
.M. 3abpetiko.- M. : Hayka, 1975 .— 510 c.

2. KpacHocenbckuin, M.A. lMonoxuTenbHble peLleHns onepaTopHbIX YpaBHEHUN : [N, HEMUHENHOro
aHanusa / M. A. KpacHocenbckuin .— M. : [oc. usa-so ¢us.-mat. nut., 1962 .— 394 ¢
JloctepHuk, J1.C. Kpamkuli Kypc ¢byHKUUOHanbHO20 aHasnusa : y4ebHoe rocobue / J1.A.

5 JlrocmepHuk, B.W. Cobonee .— M30. 2-e, cmep. — CI16 ; M. ; KpacHodap : JlaHb, 2009 .— 270
https://e.lanbook.com/book/245#authors

0) oononHuTenbHasa nuTepaTtypa:
Ne

n/n NcTouHumk
OnemeHTbl Teopun YHKLUIN 1 PYHKLMOHaNbHOro aHanuaa : [y4ebHuk] / A.H. Konvoropos, C.B.
®domuH ; Mock. roc. yH-T um. M.B. JlomoHocoBa .— M3a. 7-e .— Mocksa : dunsmartnur, 2004 .—
1 570 c.

CwmaruH, B.B.Cxumaruwue omobpaxxeHusi u ux 06obweHus : y4ebHoe nocobue Orisi 8308 :
[0ns HanpasneHus: 010100 - Mamemamuka,; 0ns cneyuansHocmu: 010101 - Mamemamuka] /
2. B.B. CmazuH ; BopoHex. 2oc. yH-m .— Bopownex : UTL BI'Y, 2011 .— 47 c.
https://lib.vsu.ru/cgi-bin/zgate?follow+4986+RU%5CVSU%5Celectr%e5C429%5B1,12%5D+rus

B)MH(pOPMALMOHHLIE 3MIEKTPOHHO-00pa3oBaTenbHble pecypchbl (ohuLnanbHble peCcypebl UHTEPHET)™:

Ne
n/n Pecypc
3BC «JlaHb» https://e.lanbook.com
1.
) 3NEeKTPOHHbIV kaTanor 3HB BI'Y http://www.lib.vsu.ru -

16. lMepe4vyeHb y4eOHO-MeTOAMYECKOro obecneyeHMs ANA CaMOCTOATENIbHOW pPaboThbl
(y4ebHo-Memoduyeckue pekomeHOauuu, rocobusi, 3adadyHUKU, MemoduyecKue yKa3aHUusi MO 8bIMOSIHEHUIO
rpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)


https://e.lanbook.com/book/245#authors
https://lib.vsu.ru/cgi-bin/zgate?follow+4986+RU%5CVSU%5Celectr%5C429%5B1,12%5D+rus

Ne
n/n NcToYHMK
NTepaunoHHble MeTOAbI PeLLIEHUST HENMMHEHBIX CUCTEM YPaBHEHMWI CO MHOTMMU HEN3BECTHbLIMM
/ O. Oprera, B. Pennbonar ; MNep. ¢ aHrn. 3.B. Bewkora, H.IN. )Kngkoea, U.B. KoHoBanbLeBa;
1. Mog pea. N.B. KoHoanbueBa .— M. : Mup, 1975 .— 558 c. : un.
MonoxeHne 06 opraHnsaumm camocToaTenbHon paboTel 06yyalowmxcs B BopoHexckom
2. rocyaapCTBEHHOM yHMBepcuTeTe

17. OO6pasoBaTenbHble TEXHOMOMMU, UCNONb3yeMble NpuU peanusauum Yy4yeOHOMN
OUCLUMNINUHBLI, BKIOYas AUCTaHUMOHHble oOpa3oBaTtenbHble TexHonorun (OOT),
3neKkTpoHHoe obyyeHune (J0), cmewaHHoOe o6y4YeHue): [ncumnnnmHa MoXeT peann3oBbiBaTbCs
C NPUMEHEeHWeM AUCTaHUMOHHbIX OOpasoBaTesnbHbIX TEXHOMOMUW, Hanpumep, Ha nnaTgopme
«ONEeKTPoHHbIN  yHMBepcuTeT BIY» (https://edu.vsu.ru/course/view.php?id=11608) [lMepeyveHb
HeobXxoaAMMOro nporpammHoro obecnedeHusi: onepaumoHHas cuctema Windows wnu Linex,
Microsoft, Windows Office, LibreOffice 5, Calc, Math, 6pay3ep Mozilla Firefox, Opera wnu
Internet.

18. MaTepnanbHO-TeXHU4YECKoe obecnevyeHme ANCUUNIINHDBI:

YyebHass ayguTtopusi CO cneuuanuanpoBaHHon Mebenbio. [na camoctosaTensHon paboTbl
MCMONb3yeTCs KacC C KOMMNbIOTEPHOW TEXHWUKOW, OCHALWEHHbIM Heobxo4uMMbIM MPOrpaMMHbIM
obecnevyeHnem, IMEKTPOHHbIMU Y4YebHbIMKM MocobuaMM KM 3akoHOAATeNbHO - MNpPaBOBOM U
HOPMAaTUBHOW MOUCKOBOW CUCTEMOWN, UMEIOLLMI BbIXO, B rodanbHyto CeTb.

19.0ueHOYHbIe cpeacTBa ANA NpoBeAeHUs TeKyLeiln U NPOMeXyTOYHOMN aTTecTauum
MopAOoK OLEHKN 0CBOEHMS 0By4atoLmMmcs y4ebHoro matepuana onpeaenseTcs
coaepXaHueM crneayoLnx pasaenos AUCUMNIVHBI

NHavkaTop(
Ne HamginﬁaaHme KomneT bl)
n/ pasi eHuns(n | OOCTMKEHUS OueHouHble cpeacTaa
n ANCLIMNTIVIHBI KoMMeTeHum
(Moayns) ’
MpocTpaHcTBa C MNK-1.1
1. KOHYCOM MNK-1 onpoc
2. MNonoxurenehbie MK -1 MK-1.1 KoHTponbHas Ne1
oneparopbl
Teope 6]
Pembl © MK -1.1, 1K -
3 obparvmocTy MK -1 1.2 KoHTponbHasa Ne1
" | NIMHENHbIX ' P -
onepaTopoB
Teopembl
P © MK -1.1, 1K -
4 paspetiiMoctu MNnK-1 1.2 KoHTponbHaga Ne1
" | HEeNMUHENHbIX ' P N
ypaBHEHUNN
Teopembl o] MNK-1.1
5 | fokanbHOM MK-1 KoHTponbHas Ne2



https://edu.vsu.ru/course/view.php?id=11608

HanmeHoBaHue ViHavkaTop(
Ne asgena KomneTt bl)
n/ P eHumnA(n | OOCTMXKEHNS OueHouHble cpeacTBa
n ANCLANINHb KOMMeTeHUu
(mogyns) ¢
romeomMmopgusme
Teopembl 0 cBS3U
J'IOK:J'IbHOFO " MK-1.1, TIK -
6. MNK-1 1.2 KoHTponbHas Ne2
rno6anbHoro
roMeomopdu3mMoB
[MpomexyTovHas aTTectaums [MepeyeHb BoNpocoB
doopmMa KOHTPONS - 3K3aMeH [MpakTnyeckne 3agaHus

20. TunoBble OLEHOYHbIe CpeAcTBa M MeToAMYEeCKUe MaTepuanbl, onpegensiowme
npoueaypbl OLleHMBaHUA

20.1.TeKywinn KOHTPOSIb YCneBaeMoCTH

KOHTpOJ'Ib ycnesaemMoCth no gucuuniimHe ocyuwecTtBideTcdA C NOMOLWbO Ccrnefyruwnx
OLEHOYHbIX cpeacTB: ONpoc, KOHTPOJIbHbIE pa6OTbI.

KomnnekT 3agaHui Ans KOHTPOJbHbIX paboT

BapwuaHnT 1

3apganne 1 T[lpoBeputb, 4YTO B npocTpaHcTBe R" MHOXecTBO BEKTOPOB C
HeoTpuUaTenbHbIMM KOOpAUHaTaMU 06pasyoT KOHYC.

3apaHue 2 OnpefeneHune KoHyca.

3apaHue 3 NMpuBecTn NpuMep NONOXUTENBHOrO onepartopa.

3apaHue 4 [lokasaTb, YTO M3 YCNOBUN Xn < Yn, Xy —X, Yn —Y, CneayeT HEpPaBEHCTBO X<Y.
3apaHue 5 Teopema 06 OLIEHKM CneKTparnbHOro pagnyca NMHEMHOro onepaTtopa CBEpPXY.

BapuaHT 2

3apaHue 1. OnpeaeneHne BOCNpPOMN3BOASALLErO KOHyCa.

3apaHue 2. [lokasaTb, 4YTO NtoOOM TeNecHbIN KOHYC SABNSETCS BOCNPON3BOAALLUM.

3apaHue 3. OnpeaeneHune NoONoOXUTENbLHOroO oneparopa.

3apaHue 4. Teopema 06 OLIEHKM MNONOXUTENBHOIO onepaTtopa CBepXy.

3apaHne 5. T[lokasaTb, 4YTO KOHYC HeoTpuuaTenbHbiX GYHKUMA B NPOCTPaAHCTBE
HenpepbIBHbIX HAa oTpe3ke [a,b] PyHKUUN ABNsSeTCca HopManbHbIM.

BapuaHT 3

3aganne 1 [lpoBeputb, 4TOo B npoctpaHcTBe R" MHOXeCTBO BEKTOpPOB C
HeoTpuUaTenbHbIMU KOOpAMHAaTamMu 00pasyroT KOHYC.

3apaHne 2 OnpegeneHne KoHyca.

3agaHue 3 lNMpuBecTtn Nnpumep NONOXNTENBHOro oneparTopa.

3apaHue 4 CeonctBa OTHOLWEHNSA "< ",

3apaHne 5 Teopema 06 OLEHKN CNEKTpanbHOro paguyca NMMHENHOro onepaTopa CBepXy.



Tema Teopembl 06 06paTUMOCTM NIMHENHBIX ONEPaTopoB. TeopeMbl O Ppa3peLlnMOCTH
HENUHEWNHbIX YpaBHEHWUN.

BapuaHT 1

3apaHue 1 OnpegeneHune nonoxuTtensHo obpaTtnmoro oneparopa.

3apaHve 2 Teopema 0 NONOXUTENBbHO 0B6paTUMOM onepaTope.

3apaHue 3 Teopema 0 cXXaTUM Ha CPABHUMbIX fIEMEHTAX.

3apaHuve 4 ViccnepoBaTb paspelnmMocTb kKpaesor 3agaydm X"+2x=0, x(0)=x(1)=0.

BapwuaHT 2

3apaHne 1 Teopema 0 NONOXMTENBHO 06paTUMbIX MaTpULAX.

3apaHue 2 Teopema 06 ypaBHEHUN C MOMNOXUTENBHO 0BpaTUMbIMKN OnepaTopamMun.
3apaHuve 3 VccnepoBaTh paspelwmmMocTb kKpaeson 3agayum X"-tx'-x=0, x(0)=x(1)=0.
3apaHue 4 lMyctb nuHenHbin onepatop A: X—Y, rge X, Y — 6GaHaxoBbl NnpocTpaHcTBa. B
npocTpaHcTBe Y 3agaH koHyc K. MNycTb onepatop A- obpaTtum.

ByneT nu mHoxecTBo A™(K) KoHycoM B npocTpaHcTBe X

KoHTponbHas Ne 2
3apaHue 1CeoncTBa hyHKUnN anddepeHumpyembix no dpetue.

3apaHue 2 lNokasaTb, YTO oTobpaxeHue F(x):x3, aencrteyowee n3 R —R, obnagaer
CBOWCTBOM MpOoAoSmKaemMocTn ans nobon HenpepbiBHOM hyHKkuum q:[0,1 ]—R.

3apaHve 3 [lokasaTb, 4TO oTOGpaxeHne F:R? - R?, F(x,y) = (e*y, x>+ cosy )
anbdepeHumpyemo no dpetle B NpocTpaHcTee R2.

3apaHue 4 Teopema 0 NPOAOIHKAEMOCTU OS5 NINHENHBIX OYHKLNNA.

3apaHue 1lokasatb, 4To oToOpaxeHne G(x): RZ -R2 G(x,y)= (exp(x)cos(y),
exp(x)sin(y)) <BnseTcss nokanbHbIM rOMEoOMOpP(U3MOM B KaXaon TOuke

npocTpaHcTBa R2

20.2 NMpomexyToyHana aTrecTauums
[MpomexyTodHas aTrecTauus no OUCUMMIMHE OCYLLECTBMASETCA C NOMOLLbIO CneaytoLmx
OLeHOYHbIX cpeacTB: cobecenoBaHme Mo ak3aMeHauMoHHbIM Bunetam
lNepeyeHb BONPOCOB K 3K3aMEHY :
1. OnpegeneHune n NnpocTenmMe CBONCTBA KOHYyCa.
2.  CBoWcTBa OTHOLLUEHUS «NONYYNOPSAOYEHHOCTUY.
3.  Bocnpoussogawmmn koHyc. HopmarbHbIM KOHYC. [pumepbl.
4.  OKBMBaneHTHad HoOpMa B MPOCTPAHCTBE C BOCMPOU3BOAALLNM N HOPMasbHbIM
KOHYCOM.
5. Teopema O HenpepbIBHOCTU MOSIOXUTEINbHOINO onepartopa, fnepeBoasLlero
BOCMNPOM3BOAALLMNA KOHYC B KOHYC
6. Teopema 06 OLEHKe crnekTpanbHOro paguvyca fMHENHOrO MOSOXUTENBHOro
oneparopa.
7.  Teopema 06 oueHKe cnekTpanbHOro paguyca fMHENHOro oneparopa.
8. Teopema 0 NONOXUTENBHON 0OPATUMOCTU NIMHENHBLIX ONepaTopPOB.



9. [lpumeHeHne Teopembl O MNONOXUTENbHOM 0BPATUMOCTM  NIMHEMHbIX
oneparopos K pa3peLunmMocTm KpaeBbIX 3agav ans NINHENHbIX
AnddpepeHumarnbHbIX YpaBHEHUI BTOPOro nopsaakKa.

10. CxaTtns Ha CpaBHUMbIX 3NleMEeHTax.

11. YpaBHEHUS C NOSMOXUTENbHO 0BpaTUMbIMK ONepaTopamm.

12.  O6 ycnosun Jlnnwwuua ana obpatHoro onepaTtopa.

13. OtobpaxeHusd, gudpdepeHumpyemble no dpelle, N UX CBONCTBA.

14. ®dopmyna KOHEeYHbIX NpupaLLeHni.

15. JlokanbHas Teopema O HesIBHOM (DYHKLNN.

16. Teopema o guddepeHUnpyeMocT HESBHOM (DYHKLNN.

17. Teopema 06 o6paTHON PyHKLMUK (NoKanbHas).

18. Teopema o nokanbHOM romeomMopguame.

19. CBOKWCTBO NPOOOMKAEMOCTH.

20. Teopema o cywecTBOBaHUN N eONUHCTBEHHOCTYM p(t).

21. Teopema 0 NpOAOCIHKAEMOCTM ANSA NIMHENHbBIX OTOBPaXKEeHNN.

22. OcHoBHasi Teopema 0 romeomMopdunsme.

23. Teopema Agamapa.

24. Teopema Menepa

25. Teopewma lNnacTtoka.

26. Teopema o0 romeomopduame (onss OTOOPaXeHUn, YOOBMETBOPSHOLLMX
KOHYCHbIM HEpaBEHCTBaM).

KOHTpOJ'IbHO - U3MepUTEsibHblE MaTepuarbl cogepXat OAUMH U3 TeopeTunyeCkmnx BOMPOCOB U

npakTnyeckoe 3agaHune.
YTBEPXXOAKO
3aBeayowmn kadeapon

rnodnucsk, pacuughposka noonucu
.20
HanpaeneHne nogrotoBku / cneynansHocTe 02.03.01 MaTtemaTuka M KOMNbIOTEPHbIE HAyKu
Oucunnnuua 51.B.07 PaspelumMocTb HENIMHENHbIX YPaBHEHWUN
®opma obyyeHus - ovHas
Bug koHTpons - ak3ameH
Bug attectaumm - npoMexyToyHas
KoHTponbHO-usmeputenbHbin matepuan Ne_1_
1. Onpegenenuve koHyca. Ceonctsa. Npumepsl.
2. [lokasaTb CBOMCTBA OTHOLLUEHUS « <».
MpenogasaTtenb

nodnucb pacwugposka nodnucu

YTBEPXXOAKO
3aBeayowmn kadeapon

nodnucek, pacwugposka rnodnucu
20

HanpaeneHne nogrotoBku / cneynansHocTe 02.03.01 MaTtemaTuka M KOMMNbIOTEPHbIE HAayKu
OucumnnuHa B1.B.07 Pa3spelummocTb HENMMHENHbIX YypaBHEHUN
dopma obyyeHuns - ovyHas
Bug koHTpons - ak3ameH
Bug atTectaumu - npomexyTo4yHas
KoHTponbHO-uameputenbHbin matepuan Ne_2_
1. [JokaxwuTe, BblpaxeHue || X||o= inf ||y|| onpeaenseT HopMy, 3KBUBANEHTHYO NCXOLHOMN.
-ySXSy

2. Nyctb X- BaHaxoBO npocTpaHcTBO, K TenecHbln M HOpMarnbHbIA KOHyC, nexawun B X. TlycTb Xg —

BHYTPEeHHUN anemeHT koHyca K. [lokasaTb, 4to 3(C>0)V(XeX : ||X||£1) [-Cxo =]



Mpenogasartenb

rnoodnucsk, pacuugposka noonucu

YTBEPXOAIO
3asepyowmm kacdenpon

rnoodnucsk, pacuugposka noonucu
.20
HanpaeneHune nogrotoBku / cneynansHocTe 02.03.01 MaTtemMaTuka M KOMMNbIOTEPHbIE HAyKU
Oucumnnuna 51.B.07 Pa3pelummocTb HENMMHENHbIX YypaBHEHUN
®opma obyyeHus - ovHas
Bug koHTpons - ak3ameH
Bug attectaumm - npomMexyToyHas
KoHTponbHO-uameputenbHbin matepuan Ne_3
1. [okasaTb HENPEPbLIBHOCTb JIMHEWHOIO OnepaTopa NepeBoAsLLEr0 BOCNPON3BOAALLMNIA KOHYC B
KOHYC.
2. TlokasaTb, YTO KOHYC HeoTpuLaTenbHbiX PYHKUMI B NpocTpaHcTBe Cla,b] sBnsetca
HOpPMarnbHbIM.

Mpenogasartenb

rnodnucsk, pacuughposka noonucu

YTBEPXXOAKO
3aBeayowmn kadeapon

rnodnucsk, pacuugposka noonucu
.20
HanpaeneHne nogrotoBku / cneynansHocTe 02.03.01 MaTtemaTuka M KOMNbIOTEPHbIE HAYKU
Oucunnnuua 51.B.07 PaspewimMocTb HENMMHENHBIX YpaBHEHUI
dopma 06yyeHus - ovHas
Bua koHTpons - ak3ameH
Bug attectaumm - npomMexyToyHas
KoHTponbHO-n3ameputensHbin matepuan Ne_4
1. Teopema o0 nonoXxnTensHo obpaTumom oneparope.
2. Myctb koHyc K — HopmanbHbI. [Joka3aTb, YTO M3 KOHYCHOrO HepaBeHCTBA -USXSU BbITEKAET HEepaBEHCTBO
[IX[I=(1+2N)[Ju]].

lMpenogasaTtens

nodnucsk, pacuwugposka nodnucu

YTBEP>XOARO
3asenyoLmmn kacdenpom

nodnucsk, pacuwugposka nodnucu
.20
Hanpaenexue nogroTtosku / cneumansHocTb 02.03.01 MatemaTuKa M KOMNbIOTEPHbIE HAayKu
OucumnnuHa B1.B.07 Pa3spelummocTb HENMMHENHbIX YypaBHEHUN
dopma obyyeHus - ovHas
Bua koHTpons - ak3ameH
Bua atTectaumm - npomexyTo4yHas
KoHTponbHO-n3MeputenbHbin matepuan Ne_5
1. CeonctBa dyHKUMIN AnddepeHumnpyemMbix no dpelue.
2. MNokasaTb, YTO OTOOpaxeHue F(x)=x3, nencreywouwee n3 R —R, obnagaet cBONCTBOM NpOOOIMKAaeMOCTU A4S
nobon HenpepbiBHOM dyHKumm q:[0,1 ]—-R.
MpenogasaTtens

rnoodnucsk, pacuwugposka noonucu

YTBEP>XOAIO
3aeepyowmn kacdenpon

nodnucek, pacwugposka nodnucu



20
HanpaeneHne nogrotoBku / cneynansHocTe 02.03.01 MaTtemaTuka M KOMMNbIOTEPHbIE HAayKu
Oucumnnuna 51.B.07 Pa3pelmmocTb HENMHENHbIX YpaBHEHUN
dopma 0by4yeHuns - ovyHas
Bug koHTpons - ak3ameH
Bua atTectaumu - npomexyToyHas
KoHTponbHoO-usmeputenbHbin maTtepuan Ne_6_

1. Teopema 06 obpaTHOM yHKLUK.

2.MNokasaTtb, 4YTO OoTOOpaxeHue F(x):(l-x)'1 He obnagaeT CBOMCTBOM MPOAOIMKAEMOCTM AN BCEX HEMpPEpbIBHbIX
dyHkumn q:[0,1 ]-R.

MpenogasaTtenb

rnoodnucsk, pacuugposka noonucu

YTBEPXOAHO
3asepyowmm kacdenpon

rnoodnucsk, pacuugposka noonucu
.20
HanpaeneHune nogrotoBku / cneynansHocTe 02.03.01 MaTtemMaTuka M KOMMbIOTEPHbIE HAyKu
Oucumnnuna 51.B.07 Pa3pelmmocTb HENMMHENHbIX YypaBHEHUN
dopma 06y4eHus - o4HanA
Bua koHTpons - ak3ameH
Bug attectaumm - npomMexyToyHas
KoHTponbHO-n3ameputensHbin matepuan Ne_7_
1. Teopema 0 NPOAOIHKAEMOCTM ANSA NIMHENHbIX (PYHKUMWA.
2. MNokasaTb, 4To oTOGpaxeHue G(X): R HR? G(x,y)= (exp(x)cos(y), exp(x)sin(y)) saBnseTcs NokanbHbIM

roMmeomMopn3MoM B KaXKaon Todke npocTpaHcTBa R”.
Mpenogasartenb

rnodnucsk, pacuugposka noonucu

YTBEPXXOAKO
3aBeayowmn kadeapon

rnodnucsk, pacuughposka noonucu
.20
HanpaeneHue nogrotoBku / cneynansHocte 02.03.01 MaTtemaTuka M KOMMbIOTEPHbIE HAaYKU
Oucumnnuia B1.B.07 Pa3spelumMMocTb HENMUHEHbIX ypaBHEHWN
dopma 06yyeHus - ovHas
Bug koHTpons - ak3ameH
Bug attectaumm - npoMexyToyHas
KoHTponbHO-n3ameputensHbin matepuan Ne_8
1. Teopema o romeomopdnsme (OCHOBHas).
1. [lokasaTb, 4To oTOBpaxeHue G(x,y,z)=( e¥+e*, e’
TOuKe npocTpaHcTea R®.

X.e?, x-y) IBNSETCA MoKarnbHbIM FOMEOMOPMU3MOM B KaxoM

Mpenogasartenb

nodnucsk, pacuwugposka nodnucu

YTBEPXOAIO

3asenyoLmmn kacdenpon

rnoodnucsk, pacuwugposka noonucu
_ . .20
HanpaeneHne nogrotoBku / cneynansHocTe 02.03.01 MaTtemaTuka M KOMMNbIOTEPHbIE HAayKu
OucumnnuHa B1.B.07 Pa3spelummocTb HENMMHENHbIX YpaBHEHUN
dopma obyyeHus - ovyHas
Bug koHTpons - ak3ameH
Bug attectaumm - npoMeXxyToyHas
KoHTponbHoO-uameputenbHbin matepuan Ne_9

1. Teopema Agamapa.



2. lokasatb, 4TO oOTOGpaxeHne F(X)=2x+1

HenpepbiBHOM dhyHKUMK q:[0,1 ]—R.

Mpenogasartenb

obnagaet CBOWCTBOM MNPOAOIKAEMOCTU

ona  nwobon

nodnucek, pacwugposka nodnucu

3aeepyowmi kacdeapon

YTBEPXOAIO

nodnuce, pacwugposka nodnucu

Hanpaenexue nogrotosku / cneumansHocTb 02.03.01 MatemaTiKa M KOMNbIOTEPHbIE HAayKU
Oucumnnuna 51.B.07 Pa3pelmmocTb HENMHENHbIX YypaBHEHUN

dopma 0byyeHust - ovHast
Bua kOHTpoOns - 3K3aMeH

Bug atTectaumm - npomMexyTovHas
KoHTponbHO-nsmeputenbHbii matepuan Ne_10_

1. Teopema Meiiepa.

20

2. MNyctb F:R"—R". MNokasaTtb, 4To oTObpaxeHne F KO3pUMTUBHO NO HOpME TOrAa M TOMbKO Toraa, koraa lim ||Fx||—e

npu [[X|| —</

Mpenogasartenb

rnoodnucsk, pacuiugposka noonucu

TpeboBaHMs K BbINOMHEHNIO 3a4aHU, LWKarbl U KpUTEePUU OLLeHNBaHUS

Kputepuu oueHnBaHus

YpoBeHb chOpMUPOBAHHOCTH

LLikana oueHok

KOMMeTeHuun KOMMeTeHuun
«Y[0BMEeTBOPUTENBHO »
3aCMy>KMBAET CTYOEHT,
0GHapPYXMBLUMIN 3HAHUSI OCHOBHOTO
y4ebHOo-NporpaMMHOro matepuana B
O6yuatowuincsa cnocobeH obbeme, HeobxoaMMOM Ans
NnoHMMaThb U danbHenwen y4ebbl 1 npeacTosien
WHTEeprnpeTUpoBaThb paboTbl NO cneynanbHOCTH,
OCBOEHHYH MHdopmMaLmio, CMpaBnsOLWMIACA C BbINOSIHEHNEM
Moporo.ebin YTO SIBMISIETCA OCHOBOM 3agaHuni, NpegyCMOTPEHHbIX

ycreLluHoro goopMmMpoBaHmst
YMEHMUIA N HaBbIKOB A
NPUHATUSA PeLUEHUst MPaKTUKO-
OPVEHTMPOBAHHbIX 3a4au.

nporpammont. Kak npaBsuno, oueHka
«yO0BNETBOPUTENBLHO»
BbICTaBIAETCH CTYAEHTaM,
OONyCTMBLLUM B OTBETE
MOrpeLLHOCTH, HO 06nagaLLMMm
HeobX0AMMbIMU 3HAHWUAMW ANS UX
yCTpaHeHus Nof, PyKoBOACTBOM
npenopasarerns.




«XOpOoLLO» 3acnyXuBaeT CTYAEHT
OOHapyXMBLUWIA 3HAHNE y4ebHo-
NpPOrpaMMHOro matepuana, ycrnewHo
BbIMOMHSOLWMIA NPegyCMOTPEHHbIE B
nporpaMmme 3agaHusi, yCBOMBLLMX
OCHOBHYIO nutepaTypy,
peKoOMeHAOBaHHY K nporpamme. Kak
NpaBuno, OLEHKa «XOPOLLIO»
BbICTaBISAETCS CTyAEHTaM,
noKasaBLUUM CUCTEMATUYECKMX
XapakTep 3HaHUM No AUCUUNIVHE U
CMOCOBHBIX K X CAMOCTOATENBHOMY
MOMOJSTHEHWIO 1 OOHOBIEHMIO B X04€e
JanbHenwen yyebHon paboTsl 1
npodeccrnoHanbHOn OeaTENbHOCTH.

O6yuatowumincsa cnocobeH
aHanusmpoBaTb, NPOBOAUTb
cpaBHeHMe n o6ocHoBaHMe
METOOB peLUeHUst 3aaHnii B
NPaKTUKO-OPUEHTUPOBAHHbIX
cuUTyauusix.

[octaTo4HbIN

«OTnu4HO» 3acnyxusaet
CTyOEeHT, 0BHapyXunBLLNIA
BCECTOPOHHEE,
cuctemaTnyeckoe u rnybokoe
3HaHWe y4ebHO-NporpaMmMHOro
matepuana, ymeHve cBo6oaHO
BbINOSMHATb 3afaHus,
npegycMoTpeHHbIe
NporpaMmoMu, YCBOMBLLMWI
OCHOBHYIO U 3HAKOMBIN C
OOMNONHUTENBHON NuTepaTypowu,
pEeKOMeHO0BaHHON
nporpammoi. Kak npasusio,
OLEHKa «OTMNYHO»
BbICTaBAETCS CTYAEHTaM,
yCBOUBLUVM B3aVMOCBSI3b
OCHOBHbIX MOHATWI
ONCUUNIUHBI U UX 3HAYEHUN
Ansi npuobpeTeHHon
npodpeccun, NPOSABMBLLNM
TBOpYeECKMEe CNOCOBHOCTN B
NMOHUMAaHWK, U3NOXEHNN 1
Mcnonb3oBaHnn y4ebHo-
nporpaMMHoOro marepuana..

O6yuatowuinca cnocobeH
Mncnosmnb3oBaTb cCBeAEHUA U3
Pa3nnNYHbIX NCTOYHUKOB OnA
MoBbILEHHbI yCNeLHOro nccneaoBaHus u
roucka peLleHns B
HecTaH4apTHbIX NPaKTUKO-
OPVEHTUPOBAHHBIX CUTYaLUSIX.

«HeynoBneTBopuTENBHO» BLICTABMAETCA CTYAEHTY, 0OHapyXMBLUEMY NPOGNEMbl B 3HAHUSIX OCHOBHOTO
y4e6HO-NporpamMMHOro Matepuana, AonyCcTUBLLErO NPUHLMNMANbHBIE OLINOKM B BbIMONIHEHUN NPEAYCMOTPEHHBIX

nporpammont 3agaHuin. Kak npaBuno, oueHka «HeyooBMeTBOPUTENbHOY» CTaBWUTCA CTyAeHTaM, KOTOpble He MOryT
NPOAOIKUTL 0BYyYEeHUe UMK NPUCTYNUTL K NPOheCCUOHanbHON AeATENBHOCTU N0 OKOHYaHWUK By3a 6e3
OOMNOMHUTENbBHbIX 3aHATUI MO COOTBETCTBYIOLLEN ONCLIMINIIMHE.

20.3 ®PoHA OLEHOYHbIX cpeacTtB ChOPMMPOBAHHOCTUM KOMMETEHUUA CTYAEHTOB,
pekoMmeHAyeMbIU ANns NpoBeAeHUA ANMarHOCTUYECKUX paboTt

MK-1-CnocobeH npoBoantb paboTbl Mo cbopy, obpaboTke M aHanuM3y Hay4yHO-TEXHUYECKOM
UHdoOpMauuM 1 pes3ynbTaTtoB UCCNeaoBaHWn B ob6nactm mMaTtemaTUyeckoro MOoAenvMpoBaHust
dU3NYECKNX N IKOHOMUYECKMX MNPOLIECCOB MeToAamMu (YHKLMOHANbHOroO aHanmsa, a Takke
peanu3oBbiBaTb NPOrpaMMHO COOTBETCTBYHOLLME MaTeEMaTUYECKME anropuTMbl

1) 3aKkpbIThle 3agaHUg (TECTOBbLIE):




1. Nyctb E — 6aHaxoBo npocTpaHCTBO. KOHYC K € E Ha3blBaeTCsA HEMMOLEHbIM, €CNN
a)3(a>0)vVxeE)I(wv e [x=u—v) A(llull < allxl, vl < allxID];
6)3(b>0)V(x € E)A(y € K)[(—y < x <y) A(llyll = blIxID]; ;

8)I(a>0)V(x € E)I(w,v € )[(x =u—v) A(llull = a x|l lIvll = allxID];
2)3(b>0)V(x € E)3(y € K)[(—y = x <y) Allyll = blIxID];

MHOXEeCTBEHHbI BLIBOP: BAPUAHTOB OTBETA YeThipe, CPean HUX BEPHbLIX [Ba.
2. Kakue 13 nepeymcneHHbiX MHOXECTB SIBMSIOTCS KOHYCOM B MPOCTPaHcTBe R2:
a)K={x=(0y,x):2%,=>0, x, >0}
6) K ={x=(x,x3): x; <0, x, <0}
8)K=1{x=(x,x):x,>0 x,>0};
2) K ={x=(x1,x) : %1% + x,% < 4}

MHoXeCcTBEeHHbIN BbIOOP: BapMaHTOB OTBETA TPW, CPean HUX BEPHbLIA OOUH.
3. lNycTb nNuHenHbIn onepatop A MNOSIOXKUTENbHLIN OTHOCUTESNBHO TENEeCHOro U HopMarbHOro
kKoHyca K c X. lycTb y, — BHYTPEHHUN 3MNeMeHT KOHyca K u cripaBedsiMBO HepaBeHCTBO Ay, <
8y,. Torga ansa cnektpansHoro paguyca A cnpasesivea OUeHKa
ar(4) > 6;
6))r(4) < §;
B) CneKkTpanbHbIN paguyc ornepartopa A He cyllecTByerT.

MHoOXeCTBEeHHbIN BbI6OP: BapMaHTOB OTBETa YeTblpe, Cpean HUX BEPHbIX ABa.
4. Kakvne n3 npuBegeHHbIX KOHYCOB SBMISIKOTCA HOPMarnbHbIMU:
a) KoHyc K —HeoTpuuaTenbHbIX YHKLMIA B NpocTpaHcTee C%[a, b] ¢ HOpmoW
x|| = max |x(t)| + max |x'(t)| + max |x"'(¢)].
llxll = max [x(t)] + max [x'(¢)] + max |x"(t)]

6) KoHyc K —HeoTpuuaTtenbHbiX yHKUUI B npocTpaHcTee Cla, b];

B) KoHyc K —HeoTpuuaTtenbHbIX yHKUUIA B NnpocTpaHcTee Cl[a, b] ¢ HopMoii
x|| = max |x(t) | + max |[x'(t) |;
lxll = max |x(¢) | + max |x'(0)|

r) KoHyc K — BEKTOpPOB C HEOTpULIATENbHBLIMK KOOpANHATaMM B NpocTpaHcTBe R™

MHOXeCTBEHHbIV BbIOOP: BAPMAHTOB OTBETA YeThbIpe, Cpeam HUX BEPHbIX ABa.

5. B npocTpaHcTBER® paccMOTPMM KOHYC K — MHOXECTBO BEKTOPOB C HEOTpULATENbHbIMU
koopauHatamu. Onepatopsl 4, B : R3 - R3. B kakux cny4asx BbINOMHAETCA HepaBeHCTBo A < B.



1 2 3 2 3 4
a)A=[-1 -2 -4|,B=(0 -1 -2|;

1 2 3 1 1 3
6) AZ(O 2 —3), B = (1 2 O);
0 0 3 1 -1 3
1 -05 =02 1 0 0
B) AZ(—l 3 —1,8), B = <O 3 O) ;
2 -1 4 0 0 4

22 14 -2 3 2 0
D) A:( 31 6 ) B= ( 0 1 2).
03 -5 8 03 -5 8

2) OTKDpbITbIE 3a0aHNg:

1.BcTtaBbTe nponyLleHHoe Cnoso.
B 6aHaxoBoM npocTpaHcTBe X C KOHYCOM K MOXHO BBECTU 9KBUBANEHTHYIO HOPMY No hopmyne

llxllo = inf [lull,
—usxsu

€Cnun KoHyc K aBnseTcsa BOCNPOU3BOAALLNM N «  ».

2. BctaBbTe nponyLleHHoe Cnoso.
MycTb Y — 6aHaxoBO NpOCTPaHCTBO U K,_ TeNecHbld U HOpMarsbHbIA KOHYC. [lyCTb NUHENHbIE
onepatopbl A,C, OENCTBYKOLUME N3 HOPMUPOBAHHOIO MNpPOCTpaHCcTBa X C KOHycom K, B
NPOCTPaHCTBO Y, yAOBNETBOPSIOT YCNOBUSAM

C<AA1>0
OnepaTop C nonoxutensHo obpatnm Torga M TONbKO TOrAa, Korga CywecTBYeT x, € K, Takon
4TO (X — «  » 3MEMEHT KOHyca K.

3.01obpaxeHne F: X — Y HasbiBaeTca guddepeHumpyeMmbim no dpelle B TOUKE x, € X, €cnu
CyLLEeCTBYET TakoW NIMHEWHbIN « » onepartop A: X — Y, 4to V(x € X) cnpaBeannBo paBeHCTBO
F(x) — F(xy) = A(x — x9) + w(x, xy), Npuyem

llwCe, x)ll

= 0.
lx=xoll-0 ||x — X0l

4. BctaBbTe NponyLlieHHoe cnoeo. byaem roBopuTb, 4To oToOpaxeHue F:D c X —

Y (X,Y —HOpMupoBaHHbIE NpoCTpaHcTBa) 0bnagaeT CBOUCTBOM «  » AN JAHHOW HENpPepPbIBHOW
dyHKumm q: [0,1] = Y, ecnu gna nobown dyHkumn p: [0,a) = D (a € (0,1]) Takon, 4To V(t €
O,afpt=gt, cywectByeT limsi—a—0pt=p(a)EP n cnpaBeasIMBO PaBeHCTBO Fpa=ga.




5.0nepatop L:R! - R! 3apaH copmynon L(x) = Lx Hangute npoussogHyio ®dpelue 3TOro
onepatopa L' (x) =?

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

1) 3apgaHung 3akpbiToro Tuna (BbI60p 0QHOro BapuaHTa oTBeTa, BEpHO/HEBEPHO):

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

2) 3agaHung 3akpbiToro Tuna (MHOXeCTBEHHbIV BbIOOD):

e 2 6anna - ykasaHbl BCe€ BEPHbIE OTBETbI;
e 0 6annoB — ykasaH XoTsl Obl OANH HEBEPHbLIN OTBET.

3) 3agaHug 3akpbITOro Tuna (Ha CooTBETCTBUE):

e 2 6anna — Bce COOTBETCTBUA onpeaeneHbl BEPHO;
e 0 6annoB — xoTsa Gbl 04AHO conOCTaBeHNE onpeaeneHo HEBEPHO.

4) 3agaHng OTKPbLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BepHbI OTBET;
o 0 6annoB — yka3aH HEBEpPHbIN OTBET.

5) 3apaHug oTkpbiTOro TMNa (4ncrno):

e 2 6anna — ykasaH BepHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 pekOMEHAYHTCA K UCNONMb30OBaHUKD NpU  NpoBeAeHun
ANarHoCTUYECKMX paboT C uUenbi OUEHKUM OCTaTOYHbIX pe3ysfibTaTOB OCBOEHUSI AAaHHOWU
AUCUMNNUHBbI (3HAaHMW, YMEHUN, HaBbIKOB).






