MMNMHOBPHAYKN POCCUA
O®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATEIIbHOE YYPEXXOEHUE
BbICLLEIMO O5PA30OBAHUA

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

YTBEPXOAIO

3aBeaytowmi kadeapon

Teopun PyHKUUN 1 reomeTpumn
7

CemeHoB E.M.
05.25.2023 .

PABOYASA NPOrPAMMA YYEEHOW ANCLUMNUHDI
B1.B.1B.02.02 OcHoBbI Teopuu npocTpaHcTB MNoHTpsArnHa

1. Kog n HanmeHoBaHue cneumnanbLHOCTM:
01.05.01 ®dyHOoameHTanbHble MaTeMaTnka 1 MexaHuka

2. Mpodcdunb nogroroBku/cneumannsauymsa:
CoBpeMeHHble MeTOAbI TEOPUN PYHKLMIA B MaTEMATUKE N MEXAHWNKE

3. Ksanudwmkauunsa BbinyckHuka: Matematuk. MexaHuk. [NpenogaBatens
4. dopma ob6y4eHus: oyHas

5. Kachenpa, oTBevarLan 3a peanmsaumio QUCLUNIIUHDI:
Kadpegpa Teopun PyHKUMIA U reomeTpum

6. CocTtaBuTENnU NporpamMmmbi:
CyxoueBa J1.U., K.(b.-M.H., ooueHT kadeapbl TeOPUN YHKLMA N FreOMETPUN

7. PekomeHAOBaHa: Hay4YHO-MEeTOONYECKMM COBETOM_MaTeMaTn4eckoro dakynbTeTa,
npotokon Ne 0500-06 ot 25.05.23 r.

8. YuebHbIn roa: 2027/2028 CemecTtp(bl): 10



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llensmu oceoeHusi y4ebHoU ducyurniuHbl ABAAOTCA:

3HAaKOMCTBO C OCHOBHbIMW TMOHATUMAMW, METOAONOIMMENn W pesyfnbTaTaMu Teopuu
NPOCTPAHCTB C  WHOEMUHUTHOM  METPUKOW, OBfageHMe annapatom COBPEMEHHOrO
dyHKLUMOHANbHOro aHanm3a Ans ganbHenLWwero Ncrnonb3oBaHns B NPUNOXKEHUSX.

3adayu y4ebHoU OucyunuHbI:

OCBOEHME MEeTOAOB W MNOHATUAHOrO annapata COBPEMEHHOro (pyHKUMOHANbHOro
aHanmsa, ux NPUMEeHEeHNE B NPUNOXKEHMUSIX.

10. MecTo y4ye6HOM AncLUMNNnHBbI B cTpyKType ONMOIT:

AuncumnnuHa «OcHoBbl  Teopum  NpoOCTpaHCTB  [lOHTpArMHa» OTHOCUTCS  KYacTu
dopmmpyemon yyacTHMKamm obpasoBaTenbHbIX OTHOWEHUn 6noka b1 n aBnaetca Kypcom no
Bbl6opy. [aHHbIN KypC HenocpeacTBEHHO CBs3aH C AucumninuHamm «MatemaTtunyeckui
aHanun3», «dnddepeHumanbHble ypaBHeEHUS», «PyHKUMOHANbHbLIA aHanu3», «YpaBHEHUs C
YACTHbIMX MPOU3BOAHBLIMUY, «ONEMEHTbl CMNeKTparbHON Teopuu» Uu3ydyaemMbiMU B paMKax
nporpaMmmbl NOLrOTOBKM.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMMaHUpyeMbIMU pe3yrbTaTaMW OCBOEHUS ob6pa3oBaTesibHON
nporpamMmmMbl (KOMAETEHLMAMU) U UHAUKATOPAMMN UX AOCTUKEHUS:

Kog Haseanue Kog(bl) UHaukatop(bl) MnaHvpyeMble pesynbTaTbl 06y4eHus
KOMMeTeHLMmn

MNMK-3 | CnocobeH kK| MK-3.1 | 3HaeT coBpeMeHHble | 3HaThb:
NOCTPOEHUID MeTO/bl pa3paboTkM U | - COBPEMEHHbIE MeToAbl pa3paboTku U
Moaenen " peanusaunm peanusaumm MatemMaTU4eCcKMX Mogesnen.
onTuManbHOMY MaTeMaTU4ecKnx YMeTb:
peLleHnto mopenen - CTPOUTbL MOAENWN N ONTUMAaIbHbIE
TEOPETUYECKMX MK-3.2 | BnapeeT HaBblkaMin pelleHnsa TEoPETNYECKUX U
U NPUKNagHbIX nocTpoerust mogenen | MPVKNTaAHbIX 3aay MaTeMaTuki 1
3agay MPUKIaaHbIX MEXaHWKM Ha OCHOBE METOO0B TEOPUN
MaTeMaTuku U MpOLLEeCCOoB W OYHKUUIA 1 FeoMeTpUn.
MexXaHUKn Ha HaBbIKAMU BnaneTb HaBblkaMu; )
OCHOBe NpYMEHeHMs - NOCTPOEHMS MoAenen NPUKNaaHbIX
mMeToaoB COBPEMEHHBbIX NpPOLIECCOB;
Teopuu WHCTPYMEHTambHbIX - HaBbIKaMM NMPUMEHEHMSI COBPEMEHHbIX
pyHKLMIA " CPEACTB K PELLEHMIO WHCTPYMEHTamNbHbIX CPEACTB K PELLEHMIO
reomeTpumn npvKnNagHbIX 3agad NpyKknagHbeIx 3aaay.

12. O6beM aMcuUnNnuHbI B 3a4eTHbIX eanHuuax/yacax — 3/108.

Popma NpOMEXKYTOHYHOM aTTeCTaLMUM - 3a4eT C OLIEHKOMN

13. TpyaoeMKocTb NO BMAam y4yebHom paboTbl

TpynoemMKkocTb
Bug yuebHon paboTbl 5 Mo cemecTpam
cero 10 cemecTp
AyOWTOpHbIE 3aHATUS 48 48
nekuuu 24 24
B TOM YuCne: npakTuyeckme - -
nabopaTtopHble 24 24
CamoctosTensHasa pabota 60 60




B TOM Yucne Kypcosad pabota

IMpomexyToyHasa aTTectaums

WNToro:

108 108

13.1. CopepxaHme QUCLUMIUHDI

n/n Peanusauuns

pasgena
HanmeHoBaHue OUCLUMNIIUHBI C

CopepxaHve pasgena guCUUnnHbI

pasgena AucumnniuHbl NOMOLLH0
OHMawnH-Kypca,

OYMK *

1. lekuunn

11 M'Mnb6epToBO HepaBeHcTBO Kowun-byHsikoBckoro, cnabas n
MPOCTPaHCTBO. CurbHas cxogMMOCTU B rMnbbepToBOM
JInHenHbIN onepaTop. | npocTpaHcTBe. HepaseHCcTBO beccens, paBeHCTBO

MapceBans. OrpaHnyeHHbIE N HENPEPbLIBHbIE
onepartopbl. AKBUBANEHTHOCTb. 3aMKHYTbIe
NUHenHble onepartopkl. CBoncTBa. Teopema
baHaxa.

1.2 ConpsiKeHHbIN OnpegeneHune. CylwecTBoBaHNE U €ANHCTBEHHOCTb.
ornepartop. CeonictBa. [lpocTpaHcTBO rpadmka JFMHENHOro

oneparopa.

1.3 CnekTp n perynsipHble | 3aMKHYTOCTb CMeKTpa, OTKPbITOCTb MHOXeCTBa
TOYKM NTMHENHOrO perynspHblx Toyek. CylulecTBoBaHWe cnektpa u
3aMKHYTOro perynspHblX TOYEK Y HenpepbiBHbIX ONepaTopoB.
oneparopa. MpumMepbl  3aMKHYTbIX OnMepaTopoB C  MyCTbiM

MHOXECTBOM  PErynsipHblX TOYEK WU C MNyCTbiM
cnektpoM. CBsA3b YacTen CrnekTpa.

14 CamoconpsiKeHHbI MNpocTenne CBOWCTBa CaMOCOrpPsiKEHHbIX
oneparop. onepaTopoB, CBOWCTBa ChnekTpa W perynsapHbIX
CummeTpuyeckme TOuYeK, cnekTpanbHast PYHKLUMS.
oneparopbl. Kputepum  cywiectBoBaHMS ~ CaMOCOMPSKEHHbIX

pacLLUMPEHNIA. OnucaHue CaMOCOMNpPsPKEHHbIX
pacLumpeHun, 0606LeHHasa pe3onbBeHTa.

15 lNpocTpaHcTBO Onpenenexue. KaHoHn4yeckoe pasnoXeHue.
MoHTpArvHa. 3HakoBble  XapaKTepuCTUkW.  BblpoxaeHHble w©

HEBbIPOXAEHHbIE MOAMNPOCTPaHCTBa. WM30TponHbie
nognpoctpaHcTea. OpToroHanbHoOe [OOMOSfTHEHME.
Pa3noXxmmocTb NpocTpaHCcTBa.

1.6 MakcumanbHble Onpegenenne OedUHUTHBIX, CEMUOEMOUHUTHBLIX U
cemnaeHUTHbIE MaKCUNbHbIX  NOAMNPOCTPAHCTB  3TUX  KMacCOoB.
nognpocTpaHcTBa PaamepHOCTb. [MpoeKkuMoHHasa nonHoTa.

1.7 Onepartopsbl B CamoconpsiKeHHbIE U YHUTapHbIE onepaTopbl.

NPOCTpaHCTBE CnekTpa onepaTopoB aTux knaccos. lNpobnema
MoHTpsiIrnHa WHBapPWMaHTHbIX NOANPOCTPAHCTB U e€ peLleHune.
1.8 Myyok C.I". KpenHa Onpepgenenne nydka C,I. Kpenna. JluHeapusauus
Kak CaMOCOMpPSKEHHbI onepatop B MPOCTPaHCTBE
MoHTpArmHa. Mpobnema WHBapWaHTHOro
nognpocTpaHCTBa, NOMHOTa N 6a3MCHOCTb KOPHEBbLIX
BEKTOPOB.
2. JlabopaTtopHble 3aHATUA

21 M'MnbbepToBO HepaBeHctBo  Kowwn-ByHsikoBckoro, cnabas u
NPOCTPaHCTBO. cunbHas CXO4MMOCTH B rmnb6epToBOM
JInHenHbI onepaTop. | npocTpaHcTBe. HepaBeHcTBO beccens, paBeHCTBO

lNapceBans.

2.2 M'Mnb6epToBO OrpaHn4eHHble W1 HenpepbiBHbIE  OMNepaTopsbl.




MPOCTPAHCTBO.

JInHenHbIN onepaTop.

OKBMBANEHTHOCTb. 3aMKHYyTble NNHENHbIE

onepatopkl. CBoncTea. Teopema baHaxa.

2.3 ConpsikeHHbI Onpegenenne. CywecTBOBaHNE U €ANHCTBEHHOCTD.
oneparop. CesowcTea.

24 ConpsXeHHbIn MpocTpaHCcTBO rpadnka NMHENHOro onepartopa.
oneparop.

25 CnexTp v perynsipHble | lMpuMepbl  3aMKHYTbIX — OMepaTopoB C  MyCTbIM
TOYKM FIMHENHOIO MHOXECTBOM  pPEerynspHblX TOYEK W C MyCTbiM
3aMKHYTOro cnektpom. CBA3b YacTen crnekrpa.
oneparopa.

2.6 CnekTp v perynsipHble | 3aMKHYTOCTb  CMeKTpa, OTKPbITOCTb MHOXeCcTBa
TOYKM NTMHENHOrO perynspHblx To4yek. CylwecTBoBaHMe Ccnektpa u
3aMKHYTOro perynspHbIX TOMEK Y HENPEPbIBHbLIX ONEPaToOPOB.
oneparopa.

2.7 CamoconpsiKeHHbIn lNpocTenwne CBOWCTBa CaMOCONMPSKEHHbIX
oneparop. onepaTtopoB, CBOWCTBA CMeKTpa W perynsipHbIX
CummeTpuyeckne TOYeK, cnekTpanbHast PYHKLMS.
oneparopbl.

2.8 CamoconpsiKeHHbI Kputepun  cywectBoBaHUA  CaMOCOMPSKEHHbIX
onepartop. pacLLUMpPEHNIA. OnucaHue CaMOCONpPsPKEHHbIX
CummeTpuyeckme pacmnpeHun, o606 eHHasn pe3onibBEeHTA.
oneparopsbl.

2.9 lNpocTpaHcTBO Onpenenexue. KaHoHn4yeckoe pasnoXeHue.
MoHTpArmMHa. 3HaKkoBble  XapaKTepuUCTUKW.  BblpoxaeHHble w©

HEBbIPOXXAEHHbIE MOANPOCTPAHCTBA.

2.10 MpocTtpaHcTBO M3oTponHble nognpocTpaHcTBa. OpToroHanbHoe
lMoHTpArvHa. pononHeHne. PasnoXmmocTb NPOCTpaHCTBa.

211 MakcumanbHble Onpegenenne AeMUHUTHBIX, CEMUOEPUHUTHBIX W
ceMnaeuHUTHbIE MaKcUMmarbHbIX NOANPOCTPAHCTB 3TUX KIacCoB.
NoANpPOCTPaHCTBA

2.12 MakcrumanbHble PasmepHocTb. MpoekunoHHas nomnHoTa.
ceMnaedHNTHbIE
nNoANpOCTpPaHCTBa

2.13 Onepartopsbl B CamoconpsikeHHble W YHUTapHble  OnepaTopsbl.
NpOCTpaHCcTBE CnekTpbl onepaTopoB 3TUX KraccoB.
lNoHTpsarMHa

2.14 Onepartopsbl B Mpobnema wWHBaApUaHTHbLIX MNOAMPOCTPAHCTB U €€
NpOCTpaHCcTBe peLleHne.

MoHTpsirMHa

2.15 My4yok C.I". KperiHa Onpegenenne nyyka C,I". KpenHa.

2.16 My4yok C.I". KpeliHa JInHeapuszauma, Kak camoCconpsXXeHHbIn onepaTop B

npoctpaHcTBe MoHTpsrMHa.

2.17 My4yok C.I". KperiHa Mpobnema WHBapPUaHTHOro noAnpoCTpaHCTBa,

nofnHoTa U 6a3NCHOCTb KOPHEBbLIX BEKTOPOB.

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne | HammeHoBaHue TeMbI Bugbl 3aHATUIA (KONMYECTBO YacoB)

n/ (pasgena) Mekunn Mpaktnyeckn | JlTabopaTopHbl CamoctosTenbHa Bcero

n ANCUMNANHBI e e A paboTa
MnbbepToBO

1 | npocTpaHCTBO. 4 2 10 16
JInHenHbI onepaTop

5 ConpsikeHHbI 5 6 10
onepaTtop.

3 | CnekTp 1 perynsipHbole 2 4 10 16




TOYKW NMUHEWNHOro
3aMKHYTOro oneparopa.

CamoconpsKeHHbI
oneparop.
CummeTtpuyeckme
oneparopsbl.

lMpocTpaHcTBO

4 4 8 16
[MoHTpsArMHa.

MakcumanbsHble
6 | cemnoedUHUTHbIE 2 2 6 10
noanpoCcTpaHcTBa

Onepartopsl B
7 | NnpocTpaHcTBe 4 2 6 12
MoHTpsrMHa

8 | MNyyok C.I'. KperHa 4 4 8 16

UTtoro: 24 24 60 108

14. MeToaun4yeckue yKkasaHus ans ob6y4varoLmxcsi N0 OCBOEHUIO AUCLIMNIIUHDI

AyOuTOpHbIE 1 BHEAYAUTOPHbLIE (CaMOCToATENbHbIE) OPMbl y4ebHOM paboTbl CTyAEeHTa
UMEIOT CBOEN LieNbto NpnobpeTeHme M LenoCTHOM CMCTEMbI 3HaHMI No ancumnimHe « OCHOBBI
Teopun npocTtpaHcTB [loHTpsirmHa». Wcnonb3yda NEKUMOHHbIN  MaTepuan, yd4ebHuKu,
AONONHUTENbHYKD NuTepaTypy, NpPOsBNAA TBOPYECKUMW NOAXOA, CTYAEHT T[OTOBUTCA K
NPaKTUYECKUM 3aHATUSAM, paccMmaTpmBasi UX Kak MonosfiHeHue, yrnybneHue, cuctemartmsaumto
CBOMX TeopeTn4ecknx 3HaHun. CTyaeHT AosmkeH npuntu B BY3 ¢ NONHLIM NOHMMaHWEM TOro,
YTO CaMOCTOSATENbHOE OBrlafieHMe 3HaHMAMU ABMSETCH rMaBHbIM, onpeaenstowmmM. Beicwag
LUKONa NnLWb co34aeT Ansi 3TOro HeobxoanMble YCNoBuS.

M3yyeHune kaxxgon TeMbl criefyeT HauymMHaTb C BHUMATENbHOMO 0O3HAKOMSEHNS ¢ Habopom
BonpocoB. OHW OPUEHTUPYIOT CTYAEHTA, NOKa3bIBAKOT, YTO HEOOXOAMMO 3HATL NO A4aHHOW TEME.
Bonpocbkl Tembl Kak Obl HaknagblBatOTCA Ha COOTBETCTBYIOLLYIO rMaBy M3bpaHHOro yvyebHuka
unn yyebHoro nocobusi. B utore AOMmMKHO ObiTb SICHBIM, Kakue BOMPOCHI TEMbl NPOrpamMmbl
y4yebHOro Kypca, U C Kakou rnybuHOW packpbiTbl B AaHHOM y4yeOHOM MmaTepuane, a Kakue
BOOOLLE OnyLLEHbI.

OcBoeHMe ancunnnuHbl NpeanonaraeT cnegyowmne HanpasneHns paboThbl:

- N3y4eHune NOHATUMHOro annapata AUCLMNIWHbI;

- U3y4eHne TeM CamMoCTOATESNbHOW MOArOTOBKM MO Y4eOHO-TEMATUYECKOMY NIIaHy;

- paboTy Hag OCHOBHOW N JOMOMHUTESNIbLHOW NUTEpaTypou;

- N3y4YeHne BOMNPOCOB A1 CAMOKOHTPOMS (CamMOnpoOBEPKN);

- CaMONOAroTOBKA K NPaKTUYECKNUM U OPYIMM BUAAM 3aHATUN;

- camocTosiTenbHaga paboTta npu NOAroTOBKE K 9K3aMeEHY;

- camocTosiTenbHas pabota B 6ubnnoTeke;

- 3y4eHne canToB No TemMam ANCUUNINHBI B ceTh NHTepHeT.

TpebyeTcs TBOpYeckoe OTHOLLEHME M K caMon nporpamme yvyebHoro kypca. Bonpochl,
cocTaBnswowme ee copgepxaHue, obnagatoT pasHOW CTeneHbld BaXHOCTU. ECTb BOMpoCHI,
BbINOSTHAOLWME (YHKLUMIO FOTMYECKOM CBSA3KM COOEpP)KaHUs TeMbl M BCEro Kypca, UMerTCs
BOMPOCHI ONMcaTeNbHOro UM pasbsaCHUTENBHOMO XapakTepa. Bce aTu Bonpockl He cocTaBnsoT
CYTWU, NMOHATUMHOIO, KOHLENTYanbHOro COAEep)XaHUsA TeMbl, HO HeobXxoauMbl ANs LEenoCTHOro
BOCMPUATUS U3ydaeMbiX Npobrem.

MpopaboTka nNEKUMOHHOro Kypca SBNSieTCA OAHOW U3 BaXHbIX aKTUBHbIX OpM
camocToATenbHOW paboTbl. Jlekuma npenofjaBaTens He SABNAETCA 03BYYEHHbIM Y4eOHUKOM, a
npeacTaBnsieT nNnog ero nHanemayanbHoro TeopyectBa. OH YMTaeT CBOWM aBTOPCKMM KypcC CO
CBOEN IOrMKOM CO CBOVMMW TEOPETUYECKMMU W MEeTOoAMYECKMMM nopgxodamu. IOTo genaet
NEKLMOHHbIN KYpC KOHKPETHOro npenogaBaTtensd WMHAMBUAYANbHO-IIMYHOCTHBIM COObITUEM,
KOTOpbIM BpsSiA NM  CTyAEHTy CTouT npeHebperate. Kpome TOro, B CBOMX ReKumsax



npenogaeaTternib CTPEMUTCH MpeofoneTb MHOrme HeaocTaTku, npucywme onybnmkoBaHHbIM
yyebHuKam, y4ebHbIM NOCOOMAM, NEKUMOHHBIM Kypcam.

KonuyecTtBo 4YacoB, 0TBeAEHHbIX AMS JIEKUMOHHOIO Kypca, He No3BonsdeT peanv3oBaTtb B
nekumax Bcen ydebHom nporpammbl. MIcxoas ns aToro, KaXablii NEKTOp co3faeT CBOK TEMATUKY
NneKkuMn, KOTOpyr B YCTHOM UMM NMUCbMEHHOW hopMe npeactasBnseT cTygeHTaMm npu nepsou
BCTpeye.

CoBepLleHHO HeJoCTaTOYHO TOMbKO ChywaTtb fekuun. BaxHO CTyaeHTY MOHATb, YTO
neKkums ectb cBoeobpasHasa TBopyeckasd hopma camocTtodaTenibHon paboTbl. Hago nbitatbes
CTaTb aKTUBHbIM COYYaCTHMKOM neKkuun: AymaTb, CpaBHMBaTb W3BECTHOE C BHOBb
nosiy4aemMbiMu 3HaHUSIMU, BOUTU B FIOTUKY U3NOXEHNA MaTepuana nektopom, no BO3MOXHOCTU
BCTynaTb C HAM B MbICMEHHYIO nonemMuky. Bo Bpemsa nekumm MOXHO 3aaTtb feKTopy BOMpoC.
Bonpocbkl MOXHO 3agaTb 1 BO BpeMsi nepepbiBa (MMCbMEHHO UIM YCTHO), a Takke nocre nexkuuu
UM nepen Hadanom oudepenHow. Jlektop HamgeT opMbl M CNOCOObI pearMpoBaHUs Ha
BOMPOCHI CTYLEHTOB.

MeTogonornyeckMe pekoMeHaaumMv MO OpraHu3auuu  camMoCToATENbHOW  paboThl
CTyOEeHTOB

MeTogonornyeckne pekoMeHaauun npusBaHbl MOMOYb CTyAEHTaM OpraHu3oBaTb
CaMOCTOATENbHYIO paboTy npu M3y4eHMM Kypca: C MaTepuanamum nekunmn n CeMMHapPCKUX
3aHATUMI, nuTepaTypbl MO obwuMM K crneumanbHbiM Bonpocam. CamocTtoaTenbHas paboTa
CcTygeHTa AOSMKHa onupaTtbCs Ha COOPMUPOBAHHbLIE HABbIKM M YMEHUs, NpuobpeTeHHble BO
Bpemsi o0bydyeHus B cpegHenm wkone. B BY3e cTyoeHT [oOmMKeH NOBLICUTH YPOBEHb
camocTodaTenbHOCTU. COoCTaBnAWMM KOMIOHEHTOM ero paboTbl JOMKHO CTaTb TBOPYECTBO.
Pabotas c nutepaTypo nNO TeMe 3aHATUMWA, [LenanTe BbINMUCKU TEKCTa, coaepXallero
XapaKTepPUCTUKY WUSIM KOMMEHTapuUn yxe 3HakomMoro Bam wuctoyHuka. YMeHue paboTtatb C
nUTepaTypon O3HayaeT Hay4UTbCS OCMBICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNUTb K OCBOEHWUIO HAay4YHOW NuTepaTypbl, PEKOMEHOYETCH YTeHNe y4eOHMKOB U y4eObHbIX
nocobun.

Anga ynydweHns obpaboTkn MHMOpMaLnn o4eHb BaXXHO yCTaHaBNMBaTb OCMbICIIEHHbIE
CBS3M, CTPYKTYpupOBaTb HOBble CBeAeHUd. M3ydyeHne HayyHou, y4eOHOM M MHOW NuTepaTypbl
TpebyeT BeaeHus paboumx sanucen. dopma 3anucern MoxeT ObiTb BeCbma pasHOOOpPa3HOMN:
NPOCTON NN pa3BepHyTbIV NNaH, Te3nCbl, UnTaTbl, KOHCMEKT.

MeToanyeckme pekoMeHaaumm no NOAroToBKE K 9k3aMeHy

Mpn nogrotoBke K 3K3amMeHy criegyeT B MOSIHOM Mepe UCMNoSib3oBaTb JIEKUMOHHbIN
MaTepuan n akageMumyecknin Kypc ydyebHuka, pekoMeHa0BaHHOro npenogasartenem.

15. lMepeyeHb OCHOBHOW U [OOMNOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobXxoAUMBIX AN OCBOEHUA AUCLNIIUHBI
a) OCHOBHas nurteparypa:

Ne n/n N CTOYHMK
As3usoe T.A., BeedeHue 8 meopuro npocmpaHcme [loHmpsicuHa// A3u3os T.4,
P Konawesckutu  H.[., Taspuyeckull  HauUoOHalnbHbIU  yHUBEpcUmMEmM  UM.

B.U.BepHadckozo.Cumepepornornb, 2008.http://nikolay-d-kopachevsky.com/VTPP.pdf

0) fononHUTenbHasa nuTeparypa:

Ne NcTouHmK
n/n

Asuzoe T.A., OcHogbl meopuu JIUHEUHbIX oOrepamopos8 8 [pocmpaHcmeax C
2 uHOegbuHUmMHoU mempukou.// A3usoe T.5., Moxeudoe N.C. M.: Hayka, 1986

Uoxeudos WU.C., CnekmpanbHas meopusi 0rnepamopo8 8 [pocmpaHcmeax ¢
3 uHOegbuHumHou mempukou// Moxeudos UN.C., KpeliH M.I,. Tpydsr MMO,l, 1956, m.5;
11,7959, m.8.

Asuzos T.A., J[luHeliHbie onepamopsl 8 2unbbepmoesom ripocmpaHcmee ¢ G-

mempukol.// Asuzoe T.5., Moxsudos U.C., YMH,m.26,Ne4,1971.




http://www.mathnet.ru/php/getFT.phtml?jrnid=rmé&papered=5228&what=fullt&ption_lang=
rus

Asuzos T.A., JluHeliHbie onepamopbl 8 pocmpaHcmee ¢ UHOeEUHUMHOU mMempukod.//
Asusoe T.A., Noxeudoe U.C, .MMmoau Hayku u mexHuku, BUHUTU. Mamemamudeckul
aHanus, m. 17 ,M.: Hayka, 1979.

B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchbl (oduLnansHblie pecypcbl UHTEPHET):
Ne n/n Pecypc
5 www.lib.vsu.ru — SoranbHas Hay4yHas 6ubnuomeka BI'Y

16. NepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHusl Ans cCamocTosiTeNibHOM paboThl
Ne n/n NcToYHMK
AHmoHesuy A.B., KHs3ee [1.H., PadbiHO 5.B. 3ala4yu u yrnpaxHeHuUs o

! yHKYuoHarbHoMmy aHanusy. M.: YPCC, 2004.
As3u3zose T.A., OcHosbl meopuu muHelHbIX orepamopos8 8 pocmpaHcmeax ¢
2 uHOeuHUMHOU mempukou.// A3usoe T.5., Moxeudos N.C. M.: Hayka, 1986.

17. OGOpasoBaTefnibHble TEXHONOrMU, MUCNONb3yeMble NpU peanusauum y4ebHOWM
OUCLUMNNUHBLI, BKMOYaa [AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OGyYeHue):

Bce nekumn HocaT NpobrieMHbIN XxapakTep, CTUMYIMPYIOT y4ebHyo nccnegoBaTtenbCKyro
AEeATeNbHOCTb CTYAEHTOB, MOCKOSMbKY M3y4YeHue HOBOro TeOpeTUYecKoro maTtepuana Bcerga
CTPOUTCA KaK pelleHne MaTtemaTMyeckon 3afayv, paHee Ond CTYAEHTOB He W3BECTHOMW.
N3noxeHne yyebHOro matepmana OCHOBAHO Ha MPUHUUNE CUCTEMHOCTU, MPEEMCTBEHHOCTU U
nocrnegoBaTenibHOCTM U HanpaBfeHO Ha  pasBUTUE  WHTENNEeKTyanbHbIX  YMEHWHN,
npodeccnoHanbHbIX KoMneTeHunn, dopmmpoBaHue TBOpPYECKOM NMNYHOCTH
BbICOKOKBaNUULMPOBaAHHOIO crieumanucta, cnocobHOro K camopasBuTuo, camoobpasoBaHuio,
WHHOBALMOHHON JedAtenbHocTu. [Npu peanusaumMm OuCUMNMHBL UCNONb3YIOTCA crnegyowime
obpasoBaTtenbHble TEXHOMOMMWU: ForM4yeckoe MOCTPOeHne AUCUUMNMUHLI,  YCTaHOBMEHME
MeXnpeaMeTHbIX CBs3en, 0B03HayYeHne TeopeTUYEecKoro WM MPaKTUYECKOro KOMMOHEHTOB B
y4yebHOM MmaTepuane, BKIOYEHNE 3N1eMEHTOB ANCTaHUMOHHbIX 0Bpa3oBaTesSibHbIX TEXHOMOIHN,
Hanpumep, Ha nnargopme «ONEKTPOHHbIN yHUBepcuTeT BIry»
(https://edu.vsu.ru/course/view.php?id=12462).

Mpn peanusaumm y4ebHON OMCUUNANHBI UCNOMBb3YOTCA MH(OPMALMOHHbBIE 3NEKTPOHHO-
obpasoBaTtenbHble pecypcbl www.liv.vsu.ru un https://e.lanbook.com.

18. MaTtepnanbHoO-TeXHU4YECKoe obecrneyeHne ANCLUUNIINHDI:
cneunanbHoro obopyagoBaHus He TpebyeTcsa

[Ana npoBeaeHVst NEKUMOHHbLIX W MNPaKTUYECKUX 3aHATUA, TEKyLLero KOHTPOns U
NPOMEXYTOYHOM aTTecTauum ucnonb3lyeTcss yyebHass ayguTopusi: crneunanm3npoBaHHas
mebenb.

[na camocTtosTenbHon paboTbl 00y4YalLWMXCA — KOMMbIOTEPHLINM KNacC, OCHALEHHbIN
OPITEXHUKOW, HeobxoouMMbIM MNporpaMMHbiM  obecrneyeHneM, SNEKTPOHHbIMU  y4eBHbIMU
nocobunsamu, 3akoHoO4aTENbHO-NPaBOBON HOPMAaTUBHOW MOMCKOBOW CUCTEMOWN, UMEOLLINA BbIXOA
B rnobanbHyo CeTb:

Ubuntu (6ecnnatHoe n/vnun ceoboaHoe MO, nuueHsus: https://ubuntu.com/download/desktop );
Visual  Studio  Community  (6ecnnatHoe  w/vunm  ceBobogHoe MO,  nuueH3us
https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General Public
License (LGPL), 6ecnnatHoe n/vwnn ceoboaHoe MO, nuueHsus: https:/ru.libreoffice.org/about-
us/license/ ); Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe wu/unu
csobogHoe MO, nuuensuns: https://www.lazarus-ide.org/index.php ); Free Pascal (GNU General
Public License (GPL), B6ecnnaTtHoe n/vnu csBobogHoe Mno, NNUEeH3uns:



https://edu.vsu.ru/course/view.php?id=12462
http://www.liv.vsu.ru/
https://e.lanbook.com/

https://www.freepascal.org/fag.html ); Python 2/3 (Python Software Foundation License (PSFL),
6ecnnaTtHoe n/vnu ceobogHoe MO, nuueHsns: https://docs.python.org/3/license.html ); 46 Gimp
(GNU General Public License (GPL), 6ecnnatHoe w/unn cBobogHoe [10, nuueHsns:
https://www.gimp.org/about/ ); Inkscape (GNU General Public License (GPL), 6ecnnatHoe
n/vnn ceoboaHoe MO, nuueHsus: https://inkscape.org/about/license/ ); MiKTeX (Free Software
Foundation (FSF), 6ecnnatHoe n/unu ceobogHoe MO, nuueHans: https://miktex.org/copying );
TeXstudio (GNU General Public License (GPL), 6ecnnaTtHoe n/unu ceobogHoe MO, nuueHsns:
https://texstudio.org/ ); Maxima (GNU General Public License (GPL), 6ecnnatHoe wu/unu
ceobogHoe [0, nuueHsus: http://maxima.sourceforge.net/fag.html ); Denwer (6ecnnatHoe
n/mnn ceobogHoe MO, nuueHaus: http://www.denwer.ru/fag/other.html ); 1C: Mpeanpustue 8
(6ecnnatHoe n/nnn cBobogHoe Mno, NUUEH3Ns:
https://v8.1c.ru/predpriyatie/questions_licence.htm ); Foxit Reader (6ecnnatHoe w/unu
csobogHoe T[10, nuueHsms https://www.foxitsoftware.com/pdfreader/eula.html ); Deductor
Academic (Academic Free License, ©6ecnnatHoe w/vunn cBobogHoe [10, nuueHsus:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe n/unu ceobogHoe MO, nuueH3uns:
https://windjview.sourceforge.io/ru/ ); 7-Zip (GNU Lesser General Public License (LGPL),
B6ecnnatHoe u/vnn ceobogHoe MO, nuueHsunsa: https://www.7-zip.org/license.txt ); Mozilla Firefox
(Mozilla Public License (MPL), 6ecnnatHoe wwunu cBobogHoe [10, nuueH3us:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/unn csobogHoe [10,
nnuensus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), BbecnnaTtHoe n/nnu ceBobogHoe Mno, NNUEH3NS:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnatHoe
nvnn ceobogHoe [0, nuueHsusa: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn ceobogHoe 10O, nuueHsusa: https://www.postgresql.org/about/licence/ );
GeoGebra (6ecnnaTtHoe n/vnun ceobogHoe MO, nuueHsus: https://www.geogebra.org/license );
R (6ecnnaTtHoe n/vunn ceobogHoe MO, nuueHsus: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnaTtHoe w/vnn ceobogHoe MO, nuueHsusa: https://wingware.com/license/wingl101 );
Loginom  Community  Edition  6ecnnatHoe wu/vunn  ceBobogHoe IO,  nuueHsus:
https://loginom.com/platform/pricing ).

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLen U NPOMEXYTOYHOM aTTecTauum

MopAnoK OLEHKM OCBOEHMs obyvallmMuca yd4eGHOro MaTepuana onpegensiercs
coep)aHMeM crieayLwmx pa3genos AUCLUMNIIUHBILL

HavnmeHoBaHwue WHankaTop(bl
Ne pasfena Komnete OLEHOYHbIE CpeacTBa
n/n ONCUMNITNHbI HUMA(M) | AOCTMXKEHMS
(mogyns) KOMMeTeHumm
MnbbepToBO
1 NPOCTPaHCTBO. MK-3 MK-3.1. i
JInHenHbIN MK-3.2.
oneparop
5 ConpsikeHHbIN MK-3 MK-3.1. [MpakTnKo-opueHTUPOBaHHbIE 3aaHNS.
onepartop. MK-3.2. Onpoc
Cnektp n MK-3 MK-3.1.
perynspHble TOYKU MK-3.2. A
3 | nuHelinoro PaKTUKO-OPUEHTUPOBAHHbIE 3a4aHuUS
3aMKHYTOro Onpoc
oneparopa.
CamoconpsiKeHHbI MK-3 MK-3.1.
4 | oneparop. MK-3.2. [MpakTnKo-opMeHTUPOBaHHbIE 3a0aHNS
CvmmeTpuyeckune Onpoc
oneparopsbl.
5 MpocTpaHcTBO MK-3 MK-3.1. [MpaKTMKO-OpPNEHTNPOBAHHLIE 3a0aHMS.
MNoHTpsArMHa. MK-3.2. Onpoc




HanmeHoBaHne Mugukatop(bl
Ne pasaena Komnete OLeHOYHble CpeacTBa
n/n ONCLUUNINHBI HUMSA(W) | AOCTUXKEHMUSN
(moayns) KoMneTeHummn
MakcrmanbHble MK-3 MK-3.1. n
6 | cemmaeduHUTHBIE MK-3.2. PaKTUKO-OPUEHTMPOBAHHbIE 3afaHus.
nognpocTpaHCcTBa
Onepatopsbl B MK-3 MK-3.1. n
7 | npocTpaHcTBE MK-3.2. pPaKTUKO-OpUEHTUPOBaHHbIE 3a4aHuA.
lNoHTpsarMHa Onpoc
My4yok C.I". KpeiiHa MK-3 MK-3.1. [MpakTMKo-OpNEHTNPOBAHHLIE 3aaHus.
8 MK-3.2. Onpoc
KoHTponbHas paboTta
lNpomexyToyHaa aTTecTauus lNepeyeHb goripocos
opmMa KOHTPOSIS — aK3aMeH lMpakmuyeckoe 3adaHue

20 TunoBble OLEHOYHbIe cpeAcTBa M MeToAMYECKMEe MaTepuanbl, onpeaensroLwime
npoueaypbl oLueHUBaHUs

20.1 TeKywMIn KOHTPONb yCNeBaeMoCTun

KoHTpornb ycneBaeMocTu No AUCLUMNNMHE OCYLLECTBMSETCSA C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPEeaCTB:

NMpuMepHbIN NepeyYeHb TeEOPETUYECKMX BONPOC ANA onpoca.
. MTnnbbepTOBO NPOCTPAHCTRO.

. JInHenHbIn onepaTop

. ConpsikeHHbIn onepaTop.

. CnekTp v perynsapHbie TOYKM NMMHEMHOro 3aMKHYTOro oneparopa.
. CamoconpskeHHbIn onepaTop.

. CnummeTtpuyeckne onepaTopbl.

. MpocTtpaHcTBo lNoHTpsrnHa.

. MakcnmanbHble cemMnaeUHUTHbBIE NOANPOCTPaHCTBA

. Onepatopsbl B NnpocTpaHcTBe [NoHTpArnHa

10. Myyok C.I". KpenHa

O O ~NO Ol h WDN PP

lMpakTuKko-opMeHTUpPOBaHHbIe 3afaHusA/AoMallHue 3aaaHus
(B BMOE pa3BepHyTbiX OTBETOB Ha crefyloLune BONpocbl ¢ 060CHOBaHMEM U HEOOXOANMbIMU
npumMmepamm)

1. Uem oTnunyaroTcs NMMHENHbIE MHOroobpasnsa oT JIMHENHbIX NOLAMPOCTPAHCTB?

2. Kak ocyuiecTBnsieTcs npouecc opToroHanusaummn?

3. Kak npumeHsieTca npouecc opToroHanu3aumm Anst NOCTPOEHUSI CUCTEM OPTOrOHarnbHbIX
MHOrOYfIeHOB?

4. B 4eMm COCTOUT aKCTpeMasibHoe CBOMCTBO KOIhpULMeHTOB Dypbe?

5. Yem oTnnyaeTcs OpTOHOPMUPOBAHHbBIN Ba3nC OT OPTOHOPMUPOBAHHOW CUCTEMbI?

6. Kak onpepenseTca oOpToroHanbHoe [OOMOSIHEHWE [ONA  MNPOU3BOSIbLHOIO MHOXeCTBa
rmnbb6epToBa NpoCcTpaHCcTBa?

7. flBNsieTcs N 9TO MHOXECTBO 3aMKHYTbIM?

8. Kak onpegensieTca 3amkHyTasd OpTOHOPMUPOBaHHasa cuctema?

9. ABnseTca nNu NMHENHbBIN OrpaHUYeHHbIn onepaTop B JIHIM HenpepbIBHBIM?

10. BepHo nn obpaTtHoe yTBEepxaeHue?

11. Kak onpegensieTcss HopMma orpaHU4YeHHoro onepartopa?



12. Kak oueHuBaeTca HOpMa MWHTerpanbHOro ornepartopa B MNPOCTPaHCTBE KBagpaTUYHO
CYyMMUPYEMbIX PYHKLUUN?

13. Kak cbopmynupyeTcs Teopema 0 NpoAoIHKEeHUN onepatopa No HenpepbIBHOCTU?

14. Kak onpegenstoTcs 4eNCTBUS Hag NMMHENHbIMK onepaTtopamMm?

15. MNpwu Kaknx ycrnoBusix NOSIHO NPOCTPAHCTBO OnepaTtopoB?

16. Kak onpegensieTcst conpsbkeHHoe NpocTpaHcTBo K JIHIM?

17. lNo4emy OHO Bcerga nosHoe?

18. Kak onpegensatoTcs NOTo4eYHas U paBHOMepPHas CXo4MMOCTU

nocriegoBaTesibHOCTeN onepaTopoB?

19. Kak cBsizaHbl 3TU NOHATUA?

20. Kak noHnmaeTcs notoyedHasi NosiHoTa NpocTpaHcTBa onepaTopos?

21. B 4em cmbicn npuHUMna gumkcaumm ocobeHHoCTN?

22. Kak cBaizaHa 06paTMMOCTb onepaTopa C pa3peLlMOCTbio ONepaTopHOro ypaBHEHUS?

23. ABngaeTtca nu nepexod kK obpaTtHOMy onepaTopy HeNpepbIBHOW onepaumnen?

24. Kak noHumaeTcsa 6nvM3oCTb onepatopa K eAWHWYHOMY wnu  obpaTumomy B
COOTBETCTBYHOLLMX Teopemax 06 obpaTumocTun?

25. Kak peluatoTcs nHTerpasbHble YpaBHEHUS C BbIPOXAEHHbIMWU SApamMn?

26. Kak B pokasatenbctBe TeopemMbl XaHa - baHaxa ocywecTtBnseTcs npogorKeHue
dyHKUMOHaNa Ha ogHoO uamepeHue?

27. B kKakoM cMblIcrie (PyHKUMOHAN MOXeT pasaensiTb dNeMeHT U NoANpOCTPaHCTBO?

28. Kak onpegensetcd CONps>XKeHHOe MNpPOCTPaHCTBO K JIMHEMHOMY HOPMWPOBAHHOMY
NPOCTPaHCTBY?

29. Kak onpegensieTca HopMa B CONPsS>X€HHOM NPOCTpaHCTBE?

30. AsnsieTca nu conpsiXKeHHoe NPOCTPAHCTBO NOSHbIM?

31. Kakon o6bwun BUL §MHENHONO OFpPaHMYEHHOro dyHKUMOHanNa B rMnNbbepToBOM
npocTpaHcTBe?

32. Kakown obumin BUa IMHENHOMO orpaHMYeHHOro oyHKLMoHana B NpoCTpaHCTBE HenpepbIBHbIX
dYyHKUMIA?

33. Kak onpegensietca BTOpOe COMNpPSXKEHHOEe NPOCTPaHCTBO?

34. Kak ocyuiectBnsieTcs BrnoxeHue 6aHaxoBa NpoCTpaHCTBa BO BTOPOE COMPSKEHHOE?

35. Kak onpegensietTcsa conpsiXXeHHbIn onepaTtop?

36. Kak cBA3aHbl MaTpuLbl ornepaTopa 1 ConpsaKeHHOro ornepaTtopa B Rn ?

37. Kak onpegensietca cnabas cxogMMocTb nocnegoBaTtenbHOCTEN OYHKLMOHANOB?

38. Kak cBs3aHbl cnabas cxoguMoCTb U CXOAMMOCTb MO HOpME?

39. Kak BOMpoCc O CXOOUMOCTM KBagpaTypHbIX (OpMysT CBOAUTCS K BOMpocy O cnabowu
CXOONMOCTU (PYHKLMOHANOB?

40. Tlpu kakom ycrnoBunM w3 crabon CxoaAMMOCTU MocnenoBaTeNlbHOCTU 3fIEMEHTOB B
rmnb6epToBOM NPOCTPAHCTBE CrneayeT ee CXo4MMOCTb Mo HOpMe?

41. Kak onpefensaeTtcs NoHATUE cnabon KOMNAaKTHOCTM MHOXECTBa 3N1eMeHTOB?

42. Kak onpenenseTrcs BNOMHe HENPEpPbIBHbIN onepaTtop?

42. ABNSeTCs N1 OH OrpaHUYEHHbIM?

43. Ha ocHOBaHMM Kakoro pesynbTaTa YCTaHaBNMBAETCHA [MOMHaA HenpepbiBHOCTb
WHTerpanbHOro oneparopa B NPOCTPaHCTBE HEMPEPbLIBHbBIX PYHKLMIA?

44. Kak ycTaHaBnmBaeTCs NofiHas HenpepbIiBHOCTb onepaTopa MNinebepTta - lmuara?

45. Tloyemy aOpo ornepaTtopa BuAa "eOWHUYHBIA NAKC BMOSIHE HENpPepbiBHbLIA" ABNSeTCA
KOHEYHOMEPHbIM NOANPOCTPAHCTBOM?

46. fBnsietca nu obpa3 onepatopa Buaa "e€OUMHWYHBLIM NOC  BMOSIHE HENpepbIBHbINA"
3aMKHYTbIM?

47. CnegyeT N 13 TeopeMbl O CMNEKTPE BMOSIHE HEMPEpPbIBHOMO ornepatopa CyllecTBOBaHUE
HEeHyNeBOro COOCTBEHHOIO 3HA4YEHUNA?

48. MoxeT nvM BMOSIHE HEeMnpepbiBHbLIM ONepaTtop ANS HEeHyNneBoro COOCTBEHHOrO 3HayeHus
nMeTb 6GECKOHEYHYIO NMMHENHO HE3aBUCKMMYIO

cucteMy cobCTBEHHbIX BEKTOPOB?



49. TlycTb nNpuM HEKOTOPOM (PUKCUPOBAHHOW MNpPaBOM YacTU OnepaTopHOE YypaBHEHWE C
onepaTtopoMm BuAa "€AWHUYHbLIA NNKC BMOSIHE HENpepbIBHLIN" UMeeT eQUMHCTBEHHOE peLUueHue.
UTO MOXHO cKasaTb O pas3peliMMoCcTM 3TOro  ypaBHEHWA npu nobon npaBon 4Yactn?
CoxpaHntcs N eUHCTBEHHOCTL?

50. Kak hopmynumpytoTcs yCnoBusi paspeLummocTy onepaTopHOro ypaBHEHUS.

51. Kak onpegenseTtcsa runb06epToBO CONPsKEHHbIV onepaTop?

52. Ha ocHoBaHUK Kakown TeopeMbl YTBEPXKAAETCS ero cyLlecrsoBaHme?

53. Kak ycrtaHaBnMBaeTCsi BELLECTBEHHOCTb COOCTBEHHbIX 3HAYEHWUA CaMOCOMPSIKEHHOrO
oneparopa?

54. Kak ucnonb3yeTcs BeLleCTBEHHOCTb COBCTBEHHbIX 3HadYeHun CCO B gokasaTenbcTBe
TeopeMbl O peryrisipHOM 3Ha4YeHnn?

55. Kak ycTpoeH cnekTp BMOSIHE HEMPEepPbIBHOrO CaMOCOMNPSAXEeHHOro oneparopa?

56. N3 kaknx pesynbTaToB crnegyeT CyllecTBOBaHWE HEHYNEeBOro COOCTBEHHOIO 3HaYeHus y
CaMOCONPSAXXEeHHOro BroJSIHe HeNnpepbIBHOro onepatopa?

MpuMepHbIN NepeYvYeHb 3agaHUN KOHTPONIbHOW paboThl.

1. MpuBeguTe npumep nuHenHoro mHoroobpasmnsa B npoctpaHcTee C[0,1], koTopoe
He sABnsieTcs NoANpPOCTPaHCTBOM.

2. BbinonHseTca Ny TOXOECTBO napannenorpaMma B MPOCTPaHCTBE HeNpepbiBHbIX
YHKUMN?

3. MpuBeanTe npumMepbl OPTOHOPMUPOBAHHBLIX 6a3MCOoB.

4. Kakon Bug wuMeeT onepaTtop, obpaTHbIM K onepatopy Buaa "eAuHUYHbIA +
WHTerparnbHbI C Marion HopmMomn"?

5. ABnseTca nu perynapHbIM 3Ha4YeHNeM 4ucrno a, ecnu ypasHeHue (A- a I)x=y nmeet
€dNHCTBEHHOE peLleHne npu noborn npaBon Yactn 'y ?

6. ABNseTca N eANHNYHBLIN onepaTop BMOSIHE HENPEPbIBHBIM?

7. MoxeT nu a4p0o BrOfHe HenpepbIBHOMO onepaTtopa OblTb 6eCKOHEYHOMEPHbLIM?

OnuncaHue TexXxHONOrMn NpoBeAeHUNA

Tekywmn KOHTpPONb npencrtaBnsieT cobon NpoBEpKY YCBOEHMS y4yebHOro matepuana
TeOpeTNYECKOro N NPaKTUYECKOro Xxapakrepa, perynsipHO OCyLLEeCTBSIEMYIO Ha 3aHATUSIX.

TeKkylWnn KOHTPONb NpeaHasHayeH ONs NPOBEpKM Xoda M KayecTBa (PopMMpOBaHUA
KOMMeTeHUMn, CTUMynMpoBaHna ydebHon paboTbl obyvalromxcs W CcoBepLUEeHCTBOBAHUSA
METOAMKN OCBOEHUA HOBbIX 3HaHun. OH obecnednBaeTcs npoBeAeHMEM OMPOCOB MO
TeopeTnyeckomMy martepwuarny, BbINOSIHEHUEM MPAKTUKO-OPUEHTUPOBAHHLIX 3a4aHuA U 3aaHuN
KOHTPOJSIbHON paboThl.

Mpn Tekywem KOHTpone YpOBEHb OCBOEHUS Y4ebHOW OUCUMMAMHBI W CTEMNeHb
ChOPMMPOBAHHOCTM KOMMNETEHLNN ONPEAENATCA OLEHKaMN «3a4TEHO» N «HE3AYTEHO».

[Mpy BbLINONHEHUWN 3a4aHUA KOHTPOSIbHOW paboTbl oueHKa «3a4TeHO» BbICTaBrseTCs B
cry4ae npaBUSIbHOIO BbINOSIHEHNS] HE MEHEE NOSTIOBUHbI 3aJaHNN.

CucrtemMaTMyHOCTb, OOBEKTMBHOCTb, apryMEHTUPOBAHHOCTb — [flaBHble NPUHUMMBLI, Ha
KOTOPbIX OCHOBaHbl KOHTPOSIb U OLEeHKa 3HaHWI 0Dy4atoLmnXcs.

TpeboBaHWs K BbINOMHEHWNIO 3a4aHUN (LIKarnbl U KpUTEPUM OLEHNBaHNS)
[Mpn NnpoBeaeHnn TeKyLLLero KOHTPONS yCrneBaeMOoCTU UCNONb3YITCA creayoLme
nokasartenu:
1) 3HaHME OCHOBHbIX MOHATUN 1 ONpeaeneHui;
2) Iorvka UsnoXeHusi, paccyxaeHum
3) caMOCTOATENBHOCTbL BLIBOAOB.

Kputepuu oueHKM KoMneTeHUUN (pe3yribTaToB 00y4YeHUs1) Npu TeKyLluen
aTTecTtauum:



3ayTeHo: BbINOSIHEHME MPAKTUKO-OPUEHTMPOBAHHbBIX 3a4aHWUi, KOHTPONbHOW paboTbl U
OTBETbl B XOA4€e Onpoca COOTBETCTBYIT NEpPeYnCrieHHbIM rokasaTensM, obyyarolmiics aaet
OTBETbl Ha [JOMOSIHUTENbHbIE BOMPOCHI, MOXET ObiTb He COBCEM MOSHble. [eMOHCTpupyeT
yMeHUe peluaTb 3a4ayn, BO3MOXHO C HEKOTOPbIMU oLnBKamu.

He3auteHo: B xode onpoca oTBeTbl 0Oy4aloLerocss He COOTBETCTBYIOT HW OLHOMY W3
nepeyncrieHHbIx nokasaTtenen. OO6yyalWMAcs AeMOHCTpUpyeT dparMeHTapHble 3HaHUS W
YMEHUsI Unn ux oTcyTcTBue. bonee NonoBuHbI 3a4aHNiA KOHTPOSbHOW PaboTbl BbIMONHEHbI HE
BEPHO.

20.2 NMpomexyToyHana aTrecTauums

MpomexxyToyHas aTTecTaums No AUCLUMMNITMHE OCYLLECTBSAETCS C MOMOLLbIO CrieayoLLmnx
OLIEHOYHbIX CPEeaCTB:

MpuMepHbI NepeyeHb BOMPOCOB K 3a4eTy:

HepaseHcTBO Kowun-byHsikoBckoro.

Cnabas n cunbHas cxoanMocCTU B r’nyibGepTOBOM NPOCTPaHCTBE.

HepaseHcTBO beccens, paBeHcTBO [lapceBans.

OrpaHun4eHHble N HenpepbiBHbIE OnepaTopbl. AKBMBANEHTHOCTb.

3aMKHyTble NMHEVHbIE onepaTopbl.

CeonctBa. Teopema baHaxa.

Onpepenenne. CyuiectBoBaHne M eanHCTBEHHOCTb. CBowncTtBa. [MpocTpaHCcTBO rpaduka

NMHENHOro onepaTtopa.

8. 3aMKHyTOCTb CneKTpa, OTKPbITOCTb MHOXECTBa PerynspHbIX TOYEK.

9. CyllecTBOBaHWE CNeKTpa N perynsipHbiX TOYEK Y HeNpepbIBHbIX 0NepaTopoB.

10.MprMepbl 3aMKHYTbIX OMepaTtopoB C MYCTbIM MHOXECTBOM PErynsipHbIX TOYEK M C MYCTbIM
cnektpoMm. CBA3b YacTen cnekTpa.

11.TlpocTenmne cBONCTBA CaMOCONPSKEHHbIX ONepaTopos,

12.CBowncTBa CnekTpa n perynsipHblX TOYEK, CnekTpasnbHas yHKUMS

13.Kputepun cyLiecTBoBaHNA CaMOCOMNPSHKEHHbIX pacLunpeHnn.

14.0OnncaHne caMoCOoNpPsXKEeHHbIX pacumpeHuin, 06obLeHHas pe3onbBeHTa.

15.0gHoMepHble KpaeBble 3agadn. MHOromepHble KpaeBble 3agadn.

16.CummeTpuryeckme 1 NONOXUTENbHO onpeaeneHHble onepaTopsl. [pumepsl. HepaBeHcTBO
dpugpuxca.

17. PyHKUMOHAN 3HEPrun. SHepreTuyeckoe NPOCTPaHCTBO. [NaBHbIE N €CTECTBEHHbIE KpaeBble
yCIoBuS.

18.To4yka MUHUMYMa (PyHKUMOHANA 3HEPrMMm B 3HepreTMyeckoMm npocTpaHcTee. [Mpumepslt.
MpencrtaBneHne o606LLEHHOrO peLleHns B BUaAe psaa.

19. ConpsxeHHble N CaMOCOMpPsKEHHbIN onepaTopbl. PacwumnpeHe dpugpmxca ¢ CoxpaHeHnem
HWXXHEW rpaHu.

20.CBoncTBa COOCTBEHHbIX 3MEMEHTOB W COOCTBEHHbIX 3HAYeHUA CaMOCOMPSKEHHbIX
onepatopoB. O6O06LWEHHBIN  COBCTBEHHbBIA  CNEKTP  MOMOXWUTENBHO  ONpeaeneHHoro
onepartopa.

21.BapvauMoHHbIA  NpUMHUMN  ONsi NepBOro coB6CTBEHHOro 3HadeHus. MuHuMmumnsmnpyowas
nocnegoBaTenbHOCTb AN HaUMEHbLLEro COBCTBEHHOIO 3HAYEHUS.

22.0npepeneHne OUCKPETHOro crnekTpa. TeopemMa O AUCKPETHOCTU cnekTpa. lNpeacraBneHne
NOSIOXUTENBHO OMNpedenieHHoro ornepatopa UM ero ApobHbIX CTeneHerm C MNOMOLLbHO
CcOBCTBEHHbIX 3Ha4YeHW 1 6asnca n3 COBCTBEHHbBIX 3NIEMEHTOB.

23.MpuHumn KypaHTa. Teopema O MOHOTOHHOCTM crnekTpa. CneTpanbHasa 3agjaya C OBYMS
NOJSIOXUTENbHBIMU OrepaTopamu.

24.3apava LUWTtypma-NfinyBnnna. Knaccudeckue cnekTpanbHble 3agavv  MaTeMaTu4ecKkown

dusnkn. CnektpanbHasa 3agada ansa annmnTMyeckoro oneparopa oduero BMaa.

NookrwhE



MpumepHbIN NepeYveHb 3apav.

3apayva 1. [JokasaTb, YTO MHOXECTBO HenpepbiBHO AuddepeHunpyembix Ha [0;1] dpyHKumMr X(t)

1
2

Takux, 4To |x(0)| <K, “x’(t)| dt < K, raoe K1,K2 > 0 — NoCTOsiHHbIE, KOMMAKTHO B MPOCTPaHCTBE

0
C[0;1].
YkasaHue. CornacHo teopeme Apuena-Ackonu, ans npeakoMnakTHOCTM cemencTBa OyHKLMN
McCJa;b] < paBHOCTENEHHAA HENPEPLIBHOCTL M paBHOMEPHAsA OrpaHNYEHHOCTb 3TOro
cemenctea. Ecnv npegkomMnakTHOE MHOXECTBO 3aMKHYTO, TO OHO KOMMNAaKTHO.

3apayva 2. bygeTt nvM koMnakTHBIM MHOXeECTBO Bcex cteneHen X" (neN) B npoctpaHcTee C[0;1].
OTBeT. Her.

PeweHue. 13 nocnegoBaTenbHOCTM 3f1IEMEHTOB NOGOro NOMIHOIO KOMMakTa MOXHO BblAENUTb
CXOASLLYIOCA B HEM nognocnenoBaTensHoCcTb. Ho niobasa 6eckoHeyHas
nognocnenoBaTtenbHOCTb U3 {x"} cxoauTcs k paspbiBHon yHkumm f(x) = {1, ifx=1;0
otherwise}.

3apauva 3. [lokasaTb, YTO HE BCAKOE OrpaHNYEHHOE MHOXECTBO B METPUYECKOM NPOCTPaHCTBE
BMOJSIHE OrpaHMNYEHO.

YkasaHue. EanHnyHas cpepa S B npoctpaHcTBe |2 orpaHnyeHa. PaccMoTpum TOYKM BUAa ek
(rae Ha k-om mecTe B nocnegoBaTenibHOCTM CTOMT 1, a Ha ocTanbHbIX - 0). PaccTtosHne mexay

MIoGLIMU ABYMS Pa3NNYHBIMIA TOYKAMMU €m 1 en PaBHO ~2 = ansi € <~/2/2 B S He cylLecTByeT

KOHEYHOW &-CETU (B KaXXOOM LUape paguyca € C LEHTPOM B y3ne Takon e-ceTu ByaeT nexaTb He
Dbonee o4HOM TOYKU €x).

3apava 4. ,D,OKa3aTb, 4YTO B KOHEYHOMEPHOM MPOCTpaHCTBE BCAKOE OrpaHn4eHHoe MHOXXeCTBO
OTHOCUTEJIbHO KOMMAaKTHO.

Yka3aHue. B KOHE4YHOMEPHOM NMPOCTPaHCTBE KOMMAKTHOCTb O3Ha4YaeT 3aMKHYTOCTb U
OrpaHN4YeHHOCTb, NO3TOMY 3aMblKaHNE BCAKOIro orpaHNM4YeHHOro MHo>xxectBa KOMMaKkTHO.

3apauva 5. [lokasaTb, YTO crneayowme yHKumMoHanbl B npoctpaHcTee C[-1;1] aBnatoTcsa
NMHENHBIMU 1 HEMPEPLIBHBIMW; HAUTU NX HOPMBI.

1
a) f(x)= §[X(_1) +x(1)]
YkasaHue. Jllobon pyHKkumoHan Buaa g[x;to] = x(to), o4eBUOHO, ABNSETCH NNHENHBIM U

HenpepbIBHbIM. f(X) ABNAeTCA NUHENHOW KOMBUHaUMen Takmx yHKUMoHanos. || g[x;to] |[=1. || f
|| = 2/3.
0 1

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

-1 0
Yka3saHue. JInHenHOCTb criegyeT U3 NMMHENHOCTU nHTerpana PumanHa I(x;[a;b]). PyHKkumnoHan
Buaa I(x;[a;b]) orpaHnyeH n umeet Hopmy (b-a). || || =2

1
B) f(x)= Itx(t)dt
-1
b
YkasaHue. Jltobon cpyHkumoHan smnaa J(x;yo;[a;b]) :_[yo(t)x(t)dt FNIMHEEH NO X N OrpaHuyeH. || J

b
= [Iyo(t)ldt. Taxum oBpagom, || ]| = 1.



3apava 6. Nyctb X — MHOXeCTBO doyHKLMM f(X), onpeaeneHHbIX Ha BCen BELECTBEHHOMN
NPSIMON, Kaxkaasa 13 KOTOPbIX paBHa Hym0 BHE HEKOTOPOrO KOHEYHOro MHTepBana. Beegem

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

OTBeT. Her.

YkasaHue. [Jokaxxem, 4TO NPOCTPaHCTBO X He ByaeT nonHeiM. PaccmoTpum
nocnegoBaTenbHOCTb yHKUMI fr(X) = {exp(- X2), ecnu |x|<n; 0, ecnn |[x|>n}. OyeBNOHO, YTO 3Ta
nocnegoBaTenbHOCTb PyHAaMeTarnbHa, HO cxoauTcs K yHkumm f(x)=exp(- x2) ¢ X.

3apava 7. fBnsieTcs N NpOCTPaHCTBO HeNpepbIBHbIX Ha oTpe3ke [0;1] pyHKunn

FI/IJ'Ib6epTOBbIM npoCTpaHCTBOM, €CJI1 CKaldpHOe npounsseneHne 3agaetcaqa cnegyowmm
1

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

0
OtBeT. HerT.
YkasaHue. Ecnu npeanonoxuts, 4to C[0;1] ¢ 3agaHHbIM Takum 06pa3oM CKansipHbIM
npounsBeaeHMeM eCcTb rmMnbGepToBO, TO MUMEEM NOANPOCTPAHCTBO B rMib6epTOBOM
npocTtpaHcTee L2[0;1]. MoxHO nogobpaTtb nocnefoBaTenbHOCTb HENPEPbIBHBIX PYHKUMI {fn} 13
L2, cxogsawytocs K paspbiBHON doyHKummM f(X) = {0, if x < 1/2, 1, otherwise). Takum obpasom,
nognpoctpaHcTeo C[0;1] He NofHO = NpoTMBOpEYMe.

3apava 8. NokasaTtb, 4TO ecnu B rmnbGepToBOM NpoCcTpaHcTBe H nocnegoBaTenbHOCTb Xn
cnabo cxoanTcs K X U [|Xa||—||X||, TO nocnepoBaTenbHOCTL X, CXOOAUTCS CUMBHO, T.€. |[Xn- X|| —
0.

YkasaHue. Npegnonoxum, yto H cenapabenbHo. Toraa oHO N30MOPMHO NPOCTPAHCTBY .
[MoaToMy AOCTaTOYHO JOKa3aTh 3TO yTBEpXAeHWe Anga npocTpaHcTea l2. lencTBuTensHo, ||Xn -
X|[2=(Xn=X,Xn-X)=|[Xn][2+]|X][2-2(X,Xn)= [|Xn]]?-[|X||?+2(X,X-Xn)—0 (T.K. cornacHo cnaboi cxoammocTy,
(X,Xn-x) —0).

3apaya 9. [lokasaTb, YTO NOOOM NUHENHbIN HENPEpPbIBHbLIN OYHKLMOHAN B riibbepToBOM
npocTpaHcTBe H gocTturaet HOpMbl Ha 3aMKHYTOM €ANHUYHOM LUape.

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

3apaya 10. Hantn Hopmy onepatopa A, gencTsytowero B npoctpaHctee C[0;1], (unn B
npocTpaHcTee L2[0;1]): Ax = tx(t).

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

3apava 11. Onpegenutb onepaTop A* 1 HopMbl onepaTopoB A n A, ecnu A:l,—lo, roe
A(X1,...,Xn,...)= A(0,X1,...,Xn,...).

Yka3aHue. ConpspkeHHbIM K |2 sBnaeTca npoctpaHcTBO byHKLMoHanoB Buaa G(x)=(g,x), rae ge
l2. Hy>kHo nogo6paTtb onepatop A Ha MHOXECTBE TaknX (PYHKLMOHANOB, TakoW YTO
(9,Ax)=(A"g,x). Ans dpyHkumoHana G(x)=(g,x), rae g=(91,92,...,0n,...) NOMOXMUM
A'G(x)=G'(x)=(g',x), rae g'=(g2,93,...., On,...). Mockonbky A nepeBoauT eAVHNYHbIN Lap B
eOUHWYHbIV Wwap, 1o ||A|| = 1. MNockonbky onepaTtop A orpaHu4eH u npocTpaHcTeo |2 6aHaxoBo,
To [|A]l = [IAll = 1.

3apaua 12. OnpegenuTb cnekTp onepatopa A, AENCTBYIOLLIErO B MPOCTPaAHCTBE
X, X X

o AX, ooy X )= X =222 2

2 ( 1 n ) ( 1 2 3 n j

OtBeT. 6(A) = {0} U {An=1/n, neN}.



YkazaHue. Onepatop A KOMMaKTEH, MO3TOMY €ro CMeKTP COCTOUT U3 HymMsi U COBCTBEHHbIX
3Ha4veHun. Yncna An ABNSAIOTCA COBCTBEHHBbIMU 3HaYeHusaAMU, T.K. Ker(A-Anl)={0}.

3apaua 13. B npoctpaHcTse |, 3aaaH onepatop A: A(X,,X,,..., X, ,...) = (O%%ﬁj .

[lokasaTtb, 4TO onepartop A KOMMAaKTEH, HAUTU ero CnekTp.

OTBeT. 6(A) = {0}.

YkasaHue. Onepartop A KOMNakTeH, T.K. ABNAETCS KOMMNO3ULMEN KOMMNAKTHOro oneparopa mus
3agayv 52 n orpaHudeHHoro oneparopa (casura). NockonbKy onepatop 3agaH B runs6eptoBoM
NpoCTpaHCTBE U KOMMakTeH, To Yncno 0 BxoauT B ero cnekTp. Jlerko nokasaTtb, 4YTO
COBCTBEHHbIX 3Ha4YeHW y onepaTtopa HeT: U3 (A-Al)x = 0, A=0 cnegyet x =0 .

3apauva 14. lNpuBecTtn NpMmep NIMHENHOTO, HO HE HEMPEPbLIBHOMO OYHKLMOHanNa.

Mpumep. MpocTtpaHcTBOo {Pi(X)} BCEBO3MOXHbIX MHOro4neHoB Hag R. Hopma: ||P|[=max(|P(x)|)
Ha oTpeske [0;1/2]. dyHkumnoHan f(P) = P(1). ®yHKkumnoHan f He aBnsieTcs HenpepbIBHLIM. B
camMoM fene, paccMoTpuM nocnegoBaTeribHOCTb Pn=x". O4eBngHo, 410 ||Pn|| — 0, HO f(Pn)—.

OnucaHne TexHonormmM npoBeaeHus

lMpomexyToyHas aTTecTauus NO AUCUMNWHE npecnegyeT Uenb OueHUTb paboTy
obOyyalwmxca 3a Kypc, MONyyYeHHble OOy4allWUMNCA 3HaAHUS, YMEHUSS U YPOBEHb
npuobpeTeHHbIX  KOMNETEHUUN, WX MNPOYHOCTb, pPasBUTME TBOPYECKOrO  MbILLMIEHWS,
npuobpeTeHne HaBbIkOB CaMOCTOATENbHOW paboTbl, YMEHME CUHTE3NPOBaTb MOSyYEHHbIE
3HaHUA N NPUMEHATb UX NPU peLleHnn NPakTUYEeCKMUX 3adav.

3aveT (C oueHKoM) NpPOBOOUTCA Ha nocnegHeM 3aHATUM B cemecTpe B dopme
cobecenoBaHusa ¢ npenogasatenem. Oby4varoLlwmnncs nonyyvyaeT oguH TEOPETUYECKNIA BONPOC Ha
3HaHWe MNOHATUM U onpegeneHnn, OPMYIIMPOBOK YTBEPXAEeHUNW U 3agady. B cnyyae
OTCYTCTBUSI OLEHKN UMW Hannyms OLEHOK «He3ayTeHO» MO KOHTPOSbHOW paboTe unu B xoae
BbIMOSTHEHUST MPaKTUKO-OPUEHTUPOBAHHbLIX 3aJaHUi CTyAEeHT nonydaet AOMOfHUTENbHbIE
3afiaH1sa No yCMOTPEHUIO NpenofaBaTens.

Mo pesynbTaTtam oTBETa BbICTABMSETCA OLEHKa No NATUOanNbLHON WKane.

Bpemsa noarotoBkM K OTBETY He AOSMKHO MpEeBbIWaTbh OOHOMO0 aCTPOHOMWUYECKOro 4vaca.
Mpn HeobxogumocTu, B xode OTBeTa npenofasaTesflb MOXET 3ajaBaTb YTOYHSAOWMWE U
AONONHUTENbHbIE BOMPOCHI.

Mpn npoBedeHUM NPOMEXYTOYHOW aTTecTaumm B OpMe 3a4yeTa C  OLEHKOM
NCNonb3ylTCA creayrowmne nokasaTenu:
1) 3HaHWe y4yebHOro matepuana n snageHue noHATUAHbIM annapaToMm;
2) norvka m3snoxeHus
3) KOPPEKTHOCTb hOPMYSIMPOBOK YTBEPXKAEHUI N TEOPEM;
4) ymMeHue CBA3bIBaTb TEOPUIO C NPAKTUKON;
5) yMeHne nnniocTpnpoBaTb OTBET NpUMepamMu.

CooTHoLwWeHne nokasaTenen, KputepueB 1 WKasrbl oueHnBaHUA pe3yribTaTtoB 06yqu|/|$|.

YpoBeHb
Kputepumn oueHnBaHus copmumposaH- | Lkana oueHok
HOCTH
KOMNeTeHLU M
Obyvarowminca B NOMHOW Mepe Briageetr MOHATUWHBLIM | [1OBbILLEHHbIN OTnuyHo
annapaTtoM, KOPpPEeKTHO PopMynupyeT yTBEPXAeHUs, cnocobeH YpOBEHb (3auTteHo)

WNNOCTPMPOBaTb OTBET nNpuMepamMu, dakTamu, MNPUMEHNTb
TeopeTnyeckne 3HaHUs AN peLleHns NPaKTUYecKnX 3aaau.

OTtBeT obyvarwouerocs He COOTBETCTBYEeT OOHOMY (OBYyM) M3 ba3zoBhbIN XopoLuo




NepeyvncneHHblX nokasaTenen, HO CTYAeHT AaeT npaBulibHble YpPOBEHb (3a4TeHo)
OTBETbI HA AOMOMHUTESbHbIE BOMPOCHI.

OTBeT obyuaroLierocs He COOTBETCTBYET NOOLIM ABYM(TpEM) 13 MoporoBkin Yoosnetsopu-
NepeyYncrieHHbIX nokasatenen, obyyalLnincss AaeT HenosnHble YpPOBEHb TenbHO
OTBETbl Ha [OOMNOMHUTENbHbIE BOMNPOCHl. [leMOHCTpupyeT (3a4TeHo)
YaCTU4YHble 3HaHWUA, [OMyCKaeT CyLeCTBEHHble OwWunbkn B

peLleHnn 3agay

OTBeT obyuvatowlerocs He COOTBETCTBYET MOObIM YeTbipeM U - Heynosnert-
bonee wn3 nepeuyucneHHblx nokasatenen. OO6Gyvarowmncs BOPUTENBHO

AEMOHCTPUPYET  OTPbIBOYHbIE,  (pparMeHTapHble  3HaHuS,
[onyckaeT rpybble oNOKN, He yMeeT pellaTtb 3afayun.




