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.
23.03.2025 .

PABOYASA NPOrPAMMA YYEEHOW AUCLUUNIUHBI
B1.B.[1B.02.02 OcHoBbI TeOp1Ku NpocTpaHCTB MNOHTpArnHa

1. Kog n HammeHoBaHue cneunanbHOCTH:
01.05.01 ®dyHOoameHTanbHble MaTeMaTuKa 1 MexaHuKa

2. Mpodmnb nogroToBkK/cneymanmsaumsa:
CoBpeMeHHble MeToAbl TEOPUN (PYHKUUIN B MaTeEMaTUKE N MEXaHWKe

3. KBanudwmkauusa BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTenb
4. dopma oby4yeHuUA: oyHas

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

6. CocTtaBuTENM NpOrpaMmmbil:
CyxoueBa J1.U., K.cb.-M.H., ooueHT kadeapbl TeOpUM PYHKLMA N FTEOMETPUN

7. PekoMmeHAOBaHa: Hay4YHO-METOONYECKMM COBETOM MatemaTudeckoro gakynbteTa,
npotokon Ne 0500-03 ot 18.03.25 .

8. YuebBHbIn roa: 2029/2030 CemecTp(bl): 10



9. Llenn n 3apayum y4e6HON ANCLUUNIIUHDBI

Llensimu oceoeHusi y4ebHOU OucyurniuHbl ABNATCA:

3HAaKOMCTBO C OCHOBHbIMW MOHATMAMMW, METOAONOIMMEN W pesyfnbTaTaMu Teopuu
NPOCTPaAHCTB C WHOEMWUHUTHOWM  METPUKOW, OBrageHne annapaTtoM  COBPEMEHHOro
byHKUMOHANBbHOro aHanus3a ang ganbHenLwero Cnonb3oBaHns B NPUIOKEHNSIX.

3adayu y4yebHoU OuCyUMNUHBI:

OCBOEHME METOAOB W MNOHATUAHOrO annapata COBPEMEHHOro  (PyHKUMOHANbHOro
aHanusa, ux NnpUMeHeHne B NPUNOXeEHUSIX.

10. MecTo yyebHOM AncuunuHbl B cTpykType OMOI:

OucunmnnuHa «OcHOBbI Teopuu nNpocTpaHCcTB [lOHTpsiIrMHa» OTHOCUTCA K 4acTw,
dopMmnpyemon y4acTHMKamm obpasoBaTerbHbIX OTHOWEHU 6rioka B1 1 aBnsaeTca Kypcom no
Bblbopy. [aHHbIN KypC HENOCPeACTBEHHO CBsi3aH C AucuunnuHamu «MatemaTnyeckui
aHann3ay, « PyHKUNOHANbHbLIN aHanuay», «YpaBHEHNS C YACTHbIMU MPOMU3BOAHBIMUY, « QNEMEHTDI
CrneKTpanbHON TEOPUNY», U3yHaeMbIMU B pamKax NporpamMmmbl NOArOTOBKN.

11. MnaHupyeMble pe3ynbTaTbl OOY4YEeHUA MO AUCUUNIMHE/MOAYNO (3HAHUSA, YMeHwus,
HaBbIKM), COOTHECEHHbIE C NMMaHUpyeMbIMU pe3yribTaTaMu OCBOEHUS obGpa3oBaTeNibHOM
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 | BnapgeeT HaBblkaMu pelleHnsa TEOPETUHECKUX 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 MoAdenen NpUKNagHbIX
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 BUAam y4yebHoun paboTbl

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




B TOM Yucrne Kypcosas pabota

IMpomexyToyHasa aTTectaums

WNToro:

108 108

13.1. CopepxaHme QUCLUMIUHDI

n/n Peanusauuns

pasgena
HanmeHoBaHue OUCLUMNIIUHBI C

CopepxaHve pasgena aUcumnimvHbl

pasgena oucumnivHbl MOMOLLbHO
OHIalnH-Kypca,

OYMK *

1. lekuunn

11 MnebepToso HepaseHcTBO Kowmn-byHsikoBckoro, crnabas u https://edu.vsu.r
NPOCTPaHCTBO. CUINbHasi CXoAUMOCTHU B rMnbb6epToBOM u/course/view.p
NvHeiiHbI onepaTop. | npocTpaHcTee. HepaBeHcTBO Beccensi, paBeHcTBo | Np?id=6791

MapceBans. OrpaHNYeHHbIE U HENPEPLIBHbIE
onepaTopbl. AKBMBANEHTHOCTb. 3aMKHYThle
NUHenHble onepartopkl. CBoncTBa. Teopema
baHaxa.

1.2 ConpsiKeHHbIN Onpegenenne. CyuwecTBoBaHNE U €OUHCTBEHHOCTb. | https://edu.vsu.r
oneparop. CsonctBa. [pocTpaHCTBO rpadmka nuHeHoro | u/course/view.p

oneparopa. hp?id=6791

13 CnekTp u perynsipHble | 3aMKHYTOCTb CMeKTpa, OTKPbITOCTb MHOXecTBa | https://edu.vsu.r
TOYKM NTUHENHOTO perynspHbix Todek. CyllecTBoBaHMe Criektpa u | u/course/view.p
3aMKHYTOrO PerynsipHbIX TOYEK Y HEMpepbiBHbIX onepaTopos. | NP?id=6791
oneparopa. MpvMepbl  3aMKHYTbIX OMepaTopoB C  NyCTbIM

MHOXECTBOM  PErynsipHbIX TOYEK W C NyCTbIM
cnektpoM. CBsA3b YacTen CrnekTpa.

1.4 CamoconpsikeHHbI MpocTeniwne cBoWcTBa CaMOCOMNpPsPKeHHbIX | https://edu.vsu.r
oneparop. onepaTopoB, CBOMCTBA CreKTpa W perynspHbix | U/course/view.p
CuMMeTpuyeckne TOYeK, crieKTpanbHas yHKLMS. hp?id=6791
onepaTopbl. KpuTepun  cyllecTBOBaHMS  CaMOCOMNPSPKEHHbIX

pacLLUMPEHUIA. OnucaHune CaMOCOMNPSPKEHHbIX
pacLumpeHun, 0606LeHHas pe3onbBeHTa.

15 MpocTpaHcTBO Onpepaenexue. KaHoHun4eckoe pasnoxeHue. | https://edu.vsu.r

MoHTpsAruHa. 3HaKoBble  XapaKTepuUCTUKW.  BblpoxaeHHble | U/course/view.p
HeBbIPOXAEHHble MoAnpocTpaHcTBa. WM3oTponHble | hp?id=6791
nognpoctpaHcTBa. OpToroHanbHOEe [AOMOSIHEHME.
Pa3noXxmmocTb NpocTpaHCcTBa.

1.6 MakcumarnbHble Onpenenenne AeUHUTHBIX, cemMnaedUHUTHbIX W | https://edu.vsu.r
ceMmaeHUTHbIE MakCMMarnbHbIX MOAMNPOCTPAHCTB 3TUX  Knaccos. | U/course/view.p
NOANPOCTPaHCTBa Pa3mepHocTb. MNpoeKkunoHHas nomHoTa. hp?id=6791

1.7 OnepaTtopsbl B CamoconpspkeHHbIe U YHUTapHble onepaTopsl. https://edu.vsu.r
NpPOCTpaHcTBe CnekTpa onepaTopoB 3Tux krnaccos. Mpobnema u/course/view.p
MoHTpsrMHa WHBAPVaHTHbIX NOANPOCTPAHCTB U €€ peLleHne. hp?id=6791

1.8 Myyok C.I". KperiHa Onpepnenenve nyuyka C,I. KpeiHa. JluHeapwu3auus | https://edu.vsu.r

KaKk CaMOCOMNPSPKEHHbIN onepaTop B NPOCTpaHCTBe | U/course/view.p
MoHTpsArvHa. Mpo6nema WHBapuaHTHoro | p?id=6791
NOANPOCTPaHCTBa, NofHoTa U 6a3UCHOCTbL KOPHEBbIX
BEKTOPOB.

2. JllabopaTopHble 3aHATUS

21 MnbbepToBO HepaBeHctBo  Kowwn-byHsikoBckoro, cnabas | https://edu.vsu.r
MPOCTPaHCTBO. CunbHasd CXoAuMOCTU B rmnb6epToBOM u/course/view.p
NvHeiiHbI onepaTop. | mpocTpaHcTBe. HepaBeHcTBO Beccens, paBeHcTso | NP?id=6791

lNapceBans.

2.2 M'mnbbepTtoBo OrpaHuyeHHble 1 HenpepbiBHble  onepatopsl. | https://edu.vsu.r

u/course/view.p
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NMPOCTPaHCTBO.
JInHenHbIN onepaTop.

OKBMBANEHTHOCTb. 3aMKHYyTble NNHENHbIE

onepatopkl. CBoncTea. Teopema baHaxa.

hp?id=6791

2.3 ConpsiKeHHbIN Onpegenenne. CyuiecTBoBaHME U QUHCTBEHHOCTb. | https://edu.vsu.r
orneparop. CsoiicTBa. u/course/view.p

hp?id=6791

2.4 ConpsikeHHbIN lMpocTpaHCcTBO rpadunka NMHENHOro oneparopa. https://edu.vsu.r
onepartop. u/course/view.p

hp?id=6791

2.5 CnekTp n perynsipHble | Mpumepbl  3aMKHYTbIX OMepaTopoB C  NycTbiM | https://edu.vsu.r
TOYKWN NINHENHOTO MHOXECTBOM  PEerynsipHbiX TO4YeK U C MycTbim | u/course/view.p
3aMKHYTOro cnekTpoM. CBsi3b YacTeit cnekTpa. hp?id=6791
onepaTopa.

2.6 CnekTp v perynsipHble | 3aMKHYTOCTb  CMeKTpa, OTKPbITOCTb MHOXecCTBa | https://edu.vsu.r
TOYKWN NINHENHOTO perynspHbix Todek. CyllecTBoBaHMe Ccriektpa u | u/course/view.p
3aMKHYTOro perynspHbiX TOYEK Y HEMPEPbIBHbLIX ONEPaToOpOB. hp?id=6791
onepaTopa.

2.7 CamoconpspKeHHbIN MpocTenne cBoWCTBa camoconpspKeHHbIX | https://edu.vsu.r
onepaTop. onepaTopoB, CBOMCTBA CrekTpa W perynspHbix | U/course/view.p
CuMmeTpuyeckne TOYeK, CriekTpanbHas yHKLMS. hp?id=6791
onepaTopbl.

2.8 CamoconpspKeHHbIN KpuTepun  cywiectBoBaHMA  CaMOCOMNPsKEeHHbIX | hitps://edu.vsu.r
onepaTop. pacLUNPEHUIA. Onwucaxune CaMOCOMPSPKEHHbIX | u/course/view.p
CuUMMeTpuyeckune pacLUMpeHuit, 0606LLEHHasH pe3osbBeHTa. hp?id=6791
onepaTopsbl.

2.9 lNpocTpaHcTBO Onpepnenexue. KaHoHu4eckoe pasnoxeHue. | https://edu.vsu.r
MoHTpsArMHa. 3HaKoBble  XapaKTepuUCTUKW.  BblpoxaeHHble 1 | U/course/view.p

HeBbIPOX/AEHHbIE NOANPOCTPAHCTBA. hp?id=6791

2.10 lNpocTpaHcTBO M3oTponHble noanpoctpaHctBa. OpToroHanbHoe | https://edu.vsu.r
MoHTpsirvHa. AonosiHeHue. PasnoXnmocTb NPOCTPaHCTBA. H/C?ngsg%ifw-

p?id=

211 MakcumanbHbie Onpepgenenve AeUHUTHBIX, CEMUOEMUHUTHBIX W | https://edu.vsu.r
ceMmaerHUTHbIE MaKCMMarbHbIX MOANPOCTPAHCTB 3TUX KNacCoB. u/course/view.p
NoAnNpoCTpaHCcTBa hp?id=6791

2.12 MakcumarnbHble PasmepHocTb. MNpoekunoHHas nomHoTa. https://edu.vsu.r
ceMnaedHNTHbIE u/course/view.p
NoANpPOCTPaHCTBA hp?id=6791

2.13 | OnepaTtopbl B CamoconpspkeHHble W YHUTapHble  onepatopsbl. | https://edu.vsu.r
NpoCTpaHCTBE CneKTpbl OnepaTopoB 3TUX KIaCCOB. u/course/view.p
MoHTpArMHa hp?id=6791

2.14 Onepatopsl B Mpobnema MHBapWaHTHbIX NOAMNPOCTPAHCTB U ee | https://edu.vsu.r
npocTpaHcTee peLleHve. u/course/view.p
MoHTpArMHa hp?id=6791

2.15 Myyok C.I". KperiHa Onpepenenuve nyyka C,I. KpewnHa. https://edu.vsu.r

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

2.16 My4yok C.I". KpenHa NuHeapwusaums, Kak caMoCONpPsHKEHHbIN onepaTop B | hitps://edu.vsu.r

npocTpaHcTee MoHTpArmHa. u/course/view.p
hp?id=6791

2.17 Myuok C.I". KpenHa Mpobnema  WMHBApPUMAHTHOTO  MOAMNPOCTPAHCTBa, | https://edu.vsu.r

MonHoTa 1 6a3NCHOCTb KOPHEBbLIX BEKTOPOB. u/course/view.p
hp?id=6791

13.2. Tembl (pa3genbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne | HaumeHoBaHue TeMbl Buabl 3aHATMI (KONNMYECTBO YacoB)

n/ (pasgena) Mekumm MpakTtnyeckn | JlTabopaTopHbl CamoctosTenbHa Bcero
n ANCLMNINHBI e e A paboTa
1 | N'mnbbepToBoO 2 2 10 14
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NPOCTPaHCTBO.
JInHenHbI onepaTop

ConpsikeHHbIN
oneparop.

CnekTp n perynsipHble
3 | TOYKM NMHENHOrO 2 4 10 16
3aMKHYTOro oneparopa.

CamoconpsiKeHHbI
oneparop.
CummeTpuyeckue
onepaTopsbl.

lMpocTpaHcTBO
MoHTpsrvHa.

MakcumanbHble
6 | cemnoedHNTHbIE 2 2 6 10
nognpocTpaHcTBa

Onepatopsl B
7 | NnpocTpaHcTBe 6 2 6 14
[MoHTpsArMHa

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

Wtoro: 24 24 60 108

14. MeToauyeckue yKkasaHusi Ans o6y4yaroLmxcsi N0 OCBOEHUIO AUCLMMNIIUHDI

AyOVTOpHbIE U BHEAYyAUTOPHbIE (CaMoCTosATeSbHbIE) POPMbI y4ebHOM paboThbl CTyaeHTa
UMEIOT CBOEN Lienblo NpnobpeTteHmne nm LenioCTHON CUCTEMbI 3HaHMK No gucuunnmHe « OCHOBBI
Teopun npocTtpaHcTB [loHTpsirMHa». Wcnonb3yda NEeKUMOHHbIM  MaTepuan, yd4ebHuKu,
OOMOMNHUTENbBbHYKD  NuTepaTypy, MpPOSBNAA TBOPYECKUW NOAXOA, CTYAEHT T[OTOBUTCA K
NPakTU4YECKMM 3aHATUSM, paccMmaTpuBas UX Kak MornosiHeHwe, yrnybneHue, cuctemaTtusauumio
CBOMX TEOpPETUYECKNX 3HaHWN. CTyaeHT AomkeH npuntu B BY3 ¢ NONHLIM NOHMMaHWEM TOro,
YTO CaMOCTOATESIbHOE OBMafeHue 3HaHWAMU ABNAETCS rMnaBHbIM, onpeenstowmM. Bbeicwag
LIKONa NnLWb co3faeT Ans 3TOoro Heobxoaumble YCNoBUS.

M3y4eHne Kkaxxgon TeMbl crieqyeT HauMHaTh C BHUMATESTbHOrO O3HAaKOMSeHUst ¢ Habopom
BonpocoB. OHWM OPUEHTUPYIOT CTYAEHTA, NOKa3bIBAOT, YTO HEOHXOAMMO 3HATb NO AaHHOW TEME.
Bonpocbl Tembl kak Obl HaknagblBalOTCA Ha COOTBETCTBYHLLYIO rraBy M3bpaHHOro y4yebHuka
unn yyebHoro nocobusi. B utore JOMKHO ObiTb SICHBIM, Kakue BOMPOCbI TEMbl NPOrpamMmbl
y4ebHOro Kypca, U C Kakou rnybuHoOW packpblTbl B AaHHOM y4yebHOM MmaTepuane, a Kakue
BOOOLLE ONyLLEHbI.

OcBoeHne gncumnnnHbl NpegnonaraeT creaylowme HanpasneHus paboTbl:

- N3y4eHune NOHATUMHOro annapata AUCLMMNIVHbI;

- N3y4YeHne TeM CaMOCTOSATENBHOM NOArOTOBKM MO y4eOHO-TEMATUYECKOMY MaHy;

- paboTy Hag OCHOBHOW 1 OOMOMHUTENbHON NUTEPATYPOM;

- N3y4eHne BOMNPOCOB A1 CAMOKOHTPOSS (CaMOnNpoOBEPKN);

- CaMonoroToBka K NpakTUYeCKUM 1 ApyruM Buaam 3aHATUN;

- camocTosiTenbHas pabota Nnpu NOArOTOBKE K 9K3aMEHY;

- camocTosiTenbHas pabota B 6ubnmnoTteke;

- N3y4YeHne canToB No TeMam OUCUUNIIMHBI B ceTn VIHTEpPHeT.

TpebyeTcs TBOpYeCKOe OTHOLLUEHME M K caMon nporpamme yvyebHoro kypca. Bonpochl,
CoCTaBnslowme ee copepxaHve, obrnagatoT pasHOM CTeneHbi BaXHOCTU. EcCTb Bonpocsl,
BbIMOMNHALLWNE (PYHKUUIO JIOrMYECKOM CBSA3KWM COAEepXaHUs TeMbl U BCero Kypca, MMerTcs
BOMPOCHI ONMcaTEeNbHOIo NN PasbsCHUTENBLHOIO XxapakTepa. Bce 3T BONpOChl HE COCTaBnsAOT
CYTWU, NMOHATUMHOIO, KOHLENTYanbHOro0 COAEpXXaHUA TeMbl, HO HeobxoauMbl ANs LEenoCTHOro
BOCNPUATUS U3yvaembix npobnem.

MpopaboTka nNEKUMOHHOro Kypca SBMSieTCA OAHOW U3 BaXHbIX aKTUBHbIX (QOpM
camMoCTOATENbHON paboThl. Jlekuna npenogasaTenst He ABNSAETCS 03BYYEHHbIM y4yebHMKOM, a
npeacTasnsaeT nno4 ero nHanemayanbHoro teopyectsa. OH 4YMTaeT CBOM aBTOPCKMM KypcC CO



CBOEN IOrMKOM CO CBOMMW TEOpeTUYEeCKMMU W MeToAMYecKuMu nopgxodamu. IOTo genaet
NEKLUMOHHbIN KYpC KOHKPETHOro npenogasatens WHAMBUAYaNbHO-IIMYHOCTHBIM COObITUEM,
KOTOpbIM BpsSiA NU  CTYOEHTYy CTOUT npeHebperaTb. Kpome TOro, B CBOMX FeKUMSX
npenogaBaTtenb CTPEMUTCS MPeofoneTb MHOrMe HeaoCTaTku, npucylme onybnmnmKoBaHHbIM
y4yebHunkam, y4ebHbIM NocobusamM, NEKLUNOHHBLIM Kypcam.

KonnyecTtBo 4YacoB, OTBEAEHHbIX A5 NIEKUMOHHOIO Kypca, He NO3BONgeT peanu3oBaTth B
nekumnsax Bcen y4edbHom nporpammbl. cxoast N3 aToro, KaXKabl NEKTop co3gaeT CBOK TeMaTUKy
NeKUnn, KOTOPY B YCTHOW WKW NUCbMEHHOW ¢bopmMme npeacTaBnseT CTyaeHTam Mnpu nepBon
BCTpeue.

CoBepLUEeHHO HedoCTaTOYHO TOMbKO CrywwaTb fekuun. BakHO CTygQeHTy MOHATb, YTO
nekumnsa ectb cBoeobpasHas TBopyeckasi oopma camocToATeNibHONM paboTbl. Hago nbiTaTbhes
CTaTb aKTMBHbIM COYYaCTHMKOM JeKuuMu: aymaTb, CpaBHMBATb W3BECTHOE C BHOBb
nofny4yaemMbIiMn 3HAHUSIMW, BONTU B FIOTUKY U3NOXEHUS MaTepuana nekTropom, no BO3MOXKXHOCTU
BCTyrnaTb C HAM B MbICIIEHHYIO nosieMuky. Bo Bpems nekunmn MoXHO 3afaTb NeKTopy BOMpoc.
Bonpocbkl MOXHO 3agaTb 1 BO BpeMs nepepbiBa (MMCbMEHHO UK YCTHO), a Takke nocne nexkunn
UM nepen Hadanom oudepefHown. Jlektop HanmgeT opMbl M CNOCOObI pearMpoBaHUs Ha
BOMPOCHI CTYOEHTOB.

MeTogonorn4yeckne pekoMeHgaumm No  OpraHu3aumn  camoCTOATENbHOW — paboThl
CTYOEHTOB

MeTogonorndyeckue pekoMeHZaumm npu3BaHbl MNOMOYb CTyAEeHTaM OpraHu3oBaTb
caMoCToATENbHYD paboTy npu u3ydeHUM Kypca: C maTepuanamu INekKuun u CeMUHapCKMX
3aHATUMI, nuTepaTypbl MO obWMM UM creumansbHbiM BorpocaM. CamocTosiTenbHass paboTa
CTyAeHTa AOSKHa onupaTbCa Ha CHOPMUPOBAHHbBIE HABbIKM U YMEHWUHA, NpuobpeTeHHble BO
BpemMsi obydyeHus B cpegHen wkone. B BY3e cTygeHT [omkeH MOBbLICUTH  YPOBEHb
camocToaTenbHocTN. COCTaBnsWMUM KOMMIOHEHTOM ero paboTbl JOMKHO CTaTb TBOPYECTBO.
Pabotas c nutepaTypol nNo TeMe 3aHATMWA, [enanTe BbINMUCKU TEKCTa, coaepXalliero
XapaKTepPUCTUKY WUIIM KOMMEHTapuUn yxe 3HakoMoro Bam wuctoyHuka. YMeHue paboTtatb C
nUTepaTypon O3HayaeT Hay4UTbCS OCMBICIIEHHO MONb30BaTbCA WUCTOYHMKaMW. [pexage 4vem
NPUCTYNNTb K OCBOEHWUIO HAYYHOW nUTepaTypbl, PEKOMEHOYETCS YTEHNE YY4EOHMKOB U Y4eOHbIX
nocobun.

Ana ynydweHns obpaboTkn MHpopMaLmMmM O4eHb BaXXHO YCTaHaBfMBaTb OCMbICIIEHHbIE
CBSI3M, CTPYKTYpPMpPOBaTb HOBLIE CBEAEHUA. N3yyeHne HayyHoW, y4eOHOM M MHOW NuTepaTypbl
TpebyeT BeaeHus paboumx sanvcen. dopma 3anucenn MoxeT OblTb BeCbMma pasHOOBpPa3HOMW:
NPOCTON NN pa3BepPHYThIN NSiaH, Te3UCHI, UUTaTbl, KOHCMEKT.

MeToaunyeckme pekomeHaaumnmn No NOAroTOBKE K 9K3aMeEHY

Mpn nogrotoBke K 3K3aMeHy crnegyeT B MNOMHOW Mepe WUCNOoSb30BaTh JIEKUMOHHbIN
Martepuan u akagemMuyeckui Kypc y4ebHuka, pekomeHAoBaHHOro npenogaBaTenem.

15. lMepeyeHb OCHOBHOW WU [AOMNOJSIHUTENILHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,

HGOGXOAMMI:IX Ansa oCcBOeHUsa ANCUUNNIINHLbI
a) ocHOBHas nutepartypa:

Ne n/n N CTOYHMK
Konayesckuti H.L., OnepamopHbie memodbl MamemMamu4yeckol ¢pusuku / Konavesckul
1 HAO -  Cumgeponorns, 000  «®opmay, 140 c. http://nikolay-d-

kopachevsky.com/posobia.html

lNokopHbit FO.B., OcuunnsayuoHHbeit memod LLimypma e criekmparsibHbix 3adadax / HO.B.
lMokophbiti [u dp.] // .— .— 191 ¢. — Bubnuoep.: c. 184-187 .— [llpedm. ykas.: c¢. 188-
191

0) gononHWTenbHasa nuTeparypa:
Ne
n/n

3 Asu3zoe T.A., OcHoebl meopuu JIUHEUHbIX oOrepamopos8 8 [pocmpaHcmeax ¢

MNCTOYHMK



http://nikolay-d-kopachevsky.com/posobia.html
http://nikolay-d-kopachevsky.com/posobia.html

uHOegbuHUmMHoU mempukou.// A3usoe T.5., Moxeudos N.C. M.: Hayka, 1986

HNoxeudos MWN.C., CnekmparnbHass meopusi oriepamopos8 8 [ipocmpaHcmeax ¢
4 uHOepuHUMHOU mempukol// Noxeudos U.C., Kpein M.I,. Tpydsr MMO,I, 1956, m.5;
11,1959,m.8.

A3susos T.5., JluHeliHbie orniepamopsi 8 2uribbepmosom npocmpaHcmee ¢ G-

mempukol.// Asusoe T.5., Moxeudos UN.C., YMH,m.26,Ne4,1971.
5 http://www.mathnet.ru/php/getFT.phtmli?jrnid=rm&papered=5228&what=fullt&ption_lang=
rus

A3susoe T.A., JluHeliHbie orlepamopkl 8 rpocmpaHcmee ¢ UHOeUHUMHOU MempuKkou.//
Asuzoe T.A., Noxeudoe U.C, .MMmoau Hayku u mexHuku, BUHUTU. Mamemamudeckul
aHanus, m. 17 ,M.: Hayka, 1979.

As3usose T.A., BeedeHue 8 meoputo npocmpaHcme [loHmpsicuHa// A3u3zoe T.5,
Konauweeckuti  H.4., Taspuyeckulli  HauUoOHallbHbIU  yHUBepcumem  UM.
B.U.BepHadckozo. Cumebepornons, 2008.http://nikolay-d-kopachevsky.com/VTPP.pdf

B) MH(pOpMALIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (odnLnanbHble pecypcbl UHTEPHET):
Ne n/n Pecypc
5 www.lib.vsu.ru — SoHanbHas Hay4Has 6ubnuomeka BI'Y

16. NMepevyeHb y4eOHO-MeTOANYECKOro ob6ecnevyeHns Ans CaMoCTOATENNbHOW paboThbl
Ne n/n NcTOoYHMK
AHmoHesuy A.B., KHsa3ee [1.H., PadbiHO 5.B. 3aldaydu u ynpaxHeHuss o

1 yHKUuoHanbHomy aHanusy. M.: YPCC, 2004.
Asuzoe T.A., OcHoebl meopuu JUHEUHbIX Orepamopo8 8 MpocmpaHcmeax C
2 uHOeuHUMHOU mempukol.// A3usos T.5., Moxeudos N.C. M.: Hayka, 1986.

17. OO6pa3oBaTesfibHble TEXHOMOrMU, MUCNOMb3yeMble MNpuU peanusauuMm y4eOGHOMU
OUCUMNNUHBbI, BKMOYaA [AOUCTaAHUMOHHble obpa3oBaTenbHble TexHonorum (OOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe 06y4YeHue):

Bce nekuun Hocat npobnemMHbIn xapaktep, CTUMYNUPYIOT y4ebHyo nccnegoBaTenbCKyto
AeATeNbHOCTb CTYAEHTOB, MOCKOMbKY M3ydeHMe HOBOro TeOpeTUYeCcKoro maTtepuana Bcerga
CTPOMTCS KaK pelleHne maTemMaTUdecKoW 3ajaun, paHee Ans CTyOeHTOB He W3BECTHOMW.
N3noxeHne y4yebHOro matepuana OCHOBAHO Ha MPUHUUMNE CUCTEMHOCTU, NMPEEMCTBEHHOCTU U
nocrnefoBaTeNibHOCTM U HanpaBfeHO Ha  pasBUTUE  WHTENNEeKTyanbHbIX  YMEHWH,
npodgeccuoHanbHbIX KoMneTeHumn, dopmupoBaHue TBOPYECKOM NINYHOCTU
BbICOKOKBaNMMuULUMpOBaHHOIo crneumanncTa, cnocobHOro kK camopassuTunio, camoobpasoBaHuio,
WHHOBALUMOHHON AedtenbHocTu. [pu peanusaumm OUCUUNNWHBLL UCMOMb3YTCA crnegyoLwme
obpasoBaTtefbHble TEXHOSMOMMK: fOrMyeckoe MNOCTPOeHUe OUCUMMIAWHBI,  YCTaHOBMEHWe
MeXnpegMeTHbIX CBs3en, 0D003HayYeHne TeOopeTUHECKOro U MNPakTUYecKoro KOMMOHEHTOB B
yyebHOM MaTepwuane, BKIHOYEHNE 3MEMEHTOB AMCTAHLMOHHbBIX 06pa3oBaTernbHbIX TEXHOOMNA,
Hanpumep, Ha nnargopme «ONEKTPOHHbIN YHUBepcUTeT BIr'y»
(nttps://edu.vsu.ru/course/view.php?id=6791 ).

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

18. MaTepuanbHoO-TeXHU4YecKkoe obecneyeHme AUCLUUNIINHDI:
cneumanbHoro obopyaoBaHusa He TpebyeTtcs

[Ans npoBedeHUs1 NEKUMOHHbIX U MPaKTUYECKUX 3aHATUA, TeKyLLero KOHTpons W
NMPOMEXYTOYHOM aTTecTauum Mucnonb3yeTcss y4vyebHas ayguTopusi:  crneumanvM3mpoBaHHast
mebenb.



https://edu.vsu.ru/course/view.php?id=6791
http://www.liv.vsu.ru/
https://e.lanbook.com/

Ana camocTtosTensHon paboTbl 00y4YaloWMXCA — KOMMbITEPHbLIM KNacc, OCHALEHHbIN
OPrTEXHUKON, HeobXoaMMbIM MPOrpaMMHbIM  OBGecneyYeHnem, SNEKTPOHHbIMU  y4EeOHbIMM
nocobunamu, 3akoHogaTenNbHO-NPaBoOBOM HOPMATUBHOW MOMCKOBOW CUCTEMOWN, UMEIOLLINIA BbIXOA
B rnobanbHyto ceTb:

Ubuntu (6ecnnaTtHoe n/unn cesoboaHoe MO, nuueHaus: https://ubuntu.com/download/desktop );
Visual Studio Community (6ecnnatHoe n/vnm cBobogHoe Mno, nMUeH3nsa
https://visualstudio.microsoft.com/ru/vs/community/ ); LibreOffice (GNU Lesser General Public
License (LGPL), 6ecnnatHoe u/vnun ceoboaHoe MO, nuueHsus: https://ru.libreoffice.org/about-
us/license/ ); Lazarus (GNU Lesser General Public License (LGPL), 6ecnnatHoe u/unu
ceobogHoe MO, nuueHsns: https://www.lazarus-ide.org/index.php ); Free Pascal (GNU General
Public License (GPL), 6ecnnatHoe n/nnu csobogHoe Mno, NNUEeH3uns:
https://www.freepascal.org/faq.html ); Python 2/3 (Python Software Foundation License (PSFL),
6ecnnaTtHoe n/vnu ceobogHoe MO, nuueHsus: 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), 6ecnnaTtHoe w/unu ceobogHoe MO, nuueHsus: 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 w/unn
ceobogHoe [0, nuueHsus: http://maxima.sourceforge.net/fag.html ); Denwer (6ecnnatHoe
n/vnn ceobogHoe MO, nuueHsna: http://www.denwer.ru/fag/other.ntml ); 1C: MNMpegnpuatue 8
(6ecnnatHoe n/vnn 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, 06ecnnatHoe wu/unu cBobogHoe [10, nuueHsus:
https://basegroup.ru/system/files/documentation/licence-deductor-academic-20160322.pdf );
WinDjView (GNU General Public License (GPL), 6ecnnatHoe u/vnu cesobogHoe MO, nuueHsns:
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/vnun cBobogHoe [10O, nuueHsus:
https://www.mozilla.org/en-US/MPL/ ); VMware Player (6ecnnatHoe w/vnn csobogHoe [10,
nnueHnsus: https://www.vmware.com/download/open_source.html ); VirtualBox (GNU General
Public License (GPL), B6ecnnaTtHoe n/nnu ceBobogHoe Mno, NMUeH3uns:
https://www.virtualbox.org/wiki/Licensing_FAQ ); Astra Linux Common Edition (6ecnnaTtHoe
nvnn ceobogHoe [0, nuueHsus: https://dl.astralinux.ru/astra/stable/orel/ ); PostgreSQL
(6ecnnatHoe w/vnn ceBobogHoe [0, nuueHsusa: https://www.postgresqgl.org/about/licence/ );
GeoGebra (6ecnnaTtHoe u/unu ceobogHoe MO, nuueHsuns: https://www.geogebra.org/license );
R (6ecnnaTtHoe w/vnn ceoboaHoe 1O, nuueHsuns: https://www.r-project.org/Licenses/ ); Wing-
101 (6ecnnatHoe w/vnn csobopHoe MO, nuueHsua: https://wingware.com/license/wing101 );
Loginom  Community  Edition  6ecnnatHoe wu/unn  cBobogHoe 10,  nuueH3us:
https://loginom.com/platform/pricing ).

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLLen 1 NPOMEXYTOYHOWN aTTecTauumn

MopsiAoOK OLEHKM OCBOEHUS oObGydarlmmucs yd4ebHoro MaTepuana onpegensieTcs
coaepxaHMeM crieayLwmx pa3genos AUCLUMNIIUHBIL

HavnmeHoBaHwue WHankaTop(bl
Ne pasaena Komnete OLeHOYHble CpeacTBa
n/n ANCUMNITNHbI HUMA(M) | AOCTMXKEHMS
(mogyns) KoMNeTeHuuu
MnobepToBO
1 NPOCTPaHCTBO. MK-3 MK-3.1. i
JInHenHbIN MK-3.2.
onepaTop
2 | ConpsikeHHbIn MK-3 MK-3.1. [MpaKkTNKO-OpPUEHTUPOBAHHbIE 3aaHUS.




HavnmeHoBaHwue WHavkaTop(bl
Ne pasaena Komnete OLeHOYHble CpeacTBa
n/n ONCLUUNINHBI HUMSA(W) | AOCTUXKEHMUSN
(moayns) KoMneTeHummn
onepartop. MK-3.2. Onpoc
Cnektp n MK-3 MK-3.1.
perynspHbIe TO4KU MK-3.2. n
3 | nuneiiHoro PaKTMKO-OPUEHTMPOBAHHbIE 3a4aHus
3aMKHYTOro Onpoc
onepaTtopa.
CamoconpsKeHHbIn MK-3 MK-3.1.
4 ornepartop. MK-3.2. MpakTMKO-OpUEHTUPOBAHHbIE 3a4aHUA
CummeTpuyeckme Onpoc
onepaTopsbl.
5 MpocTpaHCcTBO MK-3 MK-3.1. [MpaKkTUKo-OpUEHTUPOBAHHLIE 3afaHus.
[MoHTpsrvHa. MK-3.2. Onpoc
MakcumanbHble MK-3 MK-3.1. n
6 | cemmaeduHUTHBIE MK-3.2. PaKTUKO-OPUEHTMPOBAHHbIE 3afaHus.
NoANpOCTpaHCcTBa
Onepartopsbl B MK-3 MK-3.1. M
7 | npocTpaHcTBe MK-3.2. pakTUKO-OpPUEeHTMPOBaHHbIE 3aJaHuS.
lNoHTpsarMHa Onpoc
My4yok C.I". KpeiiHa MK-3 MK-3.1. [MpaKkTMKo-OpNEHTNPOBAHHLIE 3aaHus.
8 MK-3.2. Onpoc
KoHTponbHas paboTa
lNpomexyToyHasa aTTecTauus lNepeyeHb sorpocos
dopmMa KOHTPOSISt — aK3aMeH lMpakmuy4eckoe 3adaHue

20 TuvnoBble OLEHO4YHbIe cpeAcTBa M MeToAMYECKUe MaTepuanbl, onpeaensiowue
npoueaypbl OUeHUBaHUsA

20.1 TeKywMn KOHTPOISb YCNEeBaeMoCTHn

(B BMAOE pa3BepHyTbIX OTBETOB Ha Crieayloline Bonpocbl ¢ 060CHOBaHMEM M HEOBXoAMMbIMK

KoHTpornb ycneBaemMocTu No ANCLUMMNNMHE OCYLLECTBSETCSA C NMOMOLLbIO CreayrLLmnx
OLIEHOYHbIX CPEeaCTB:

MpuMepHbLIN NepeyYeHb TeopeTUIYEeCKUX BONpPocC Ans onpoca.

O O ~NO Ol A~ WDN P

. MTnnbbepTOBO NPOCTPAHCTRO.
. JInHenHbIn onepaTop

. ConpsikeHHbIn onepaTop.

. CnekTp 1 perynsapHble TOYKN JIMHENHOrO 3aMKHYTOro onepaTopa.
. CamoconpskeHHbIn onepaTop.
. CnummeTtpuyeckne onepaTopbl.
. MpocTpaHcTBO MNMoHTpsArvHa.
. MakcnmanbHble ceMnaeUHUTHbIE NOLNPOCTPaHCTBA
. Onepatopsbl B npocTtpaHcTBe MNoHTpArnHa

10. Myyok C.I". KpenHa

npaKTVIKO-OpMeHTMpOBaHHbIe 3apaHusa/gomMaluHue 3agaHus

npumMmepamm)

1. YeM oTnunyaloTCs NIMHEHbIE MHOrO0Opa3sust OT NMHENHbLIX NOANPOCTPaHCTB?

2. Kak ocylectBnseTcs npoLecc opToroHanMsaumm?




3. Kak npumeHsieTca npouecc opToroHanu3aumm Ans nocTPOeHUs CUCTEM OpPTOroHarnbHbIX
MHOrO4YreHoB?

4. B 4eMm COCTOUT aKCTpeMarnbHOe CBOMCTBO KO3hpULMeHToB Pypbe?

5. Yem oTnnyaeTcst OpTOHOPMUMPOBAHHBIN 6a3nc OT OPTOHOPMUPOBAHHOW CUCTEMbI?

6. Kak ornpegenserca opToroHanibHOe [OMOSfIHEHWE AN  NPOU3BOSIbHOMO MHOXeCTBa
rmnb6epToBa NpoCcTpaHcTBa?

7. ABNsieTCS N 3TO MHOXECTBO 3aMKHYTbIM?

8. Kak onpepensieTca 3aMmkHyTass OpTOHOPMUPOBaHHas cuctema?

9. ABnseTca Nu NMHENHbBIN OrpaHUYeHHbIN onepaTop B JIHIM HenpepbIBHBIM?

10. BepHo nn obpaTtHoe yTBepxxaeHue?

11. Kak onpegensieTcst HOpma orpaHMyYeHHoro oneparopa?

12. Kak oueHMBaeTcss HoOpMa MWHTerpanbHOro ornepatopa B MNPOCTPAHCTBE KBaapaTUYHO
CYMMUPYEMbIX (OYHKLNIN?

13. Kak popmynumpyeTcsa TeopemMa 0 NpoJosHKeHUn onepartopa rno HenpepbIBHOCTU?

14. Kak onpegenstoTcsa AeNCTBUS Hag JIMHENHBIMKW onepaTopamn?

15. MNpwn Kaknx ycroBusix NOSIHO NPOCTPAHCTBO OnepaTtopoB?

16. Kak onpegensieTcst COnpsiXXeHHoe NpocTpaHcTBo K JTHIM?

17. lNo4vemy OHO Bcerga nosnHoe?

18. Kak onpefenstoTcs NnoTodeyHas U1 paBHOMepHasi CXO4MMOCTU

nocrnegoBaTenbHOCTEN onepaTopoB?

19. Kak cBsi3aHbl 9TV NOHATUA?

20. Kak noHnmaeTcda notoveyHasi nofiHoTa NpoCTpaHCTBa onepaTopos?

21. B yem cmbIcn npuHUmMna ukcaumm ocobeHHoCTn?

22. Kak cBA3aHa obpaTMMOCTb onepartopa C pa3peLluMMOCTbiO ONepaTopHOro ypaBHEHUS?

23. fBnsieTca nu nepexon kK obpaTtHOMY onepaTopy HenpepbIBHOW onepaunen?

24. Kak noHumaeTcsa 6nvM3oCcTb onepatopa K eAWHWYHOMY wnu  obpaTumomy B
COOTBETCTBYHOLMX Teopemax 06 obpaTumocTun?

25. Kak peluatoTcs HTerpasbHble YpaBHEHUS C BbIPOXOEHHbIMU SapamMmn?

26. Kak B pokasatenbctBe TeopeMbl XaHa - baHaxa ocyuwecTtBnsieTcs nponormkeHue
dyHKUMOHaNa Ha ogHoO namepeHune?

27. B kKakoM cMmblIcrie (PyHKUMOHAN MOXEeT pasaensTb NeMeHT N NoAnpOCTPaHCTBO?

28. Kak onpegensertcd CONpsb>KeHHOe MNpPOCTPaHCTBO K  JIMHEWHOMY HOPMWPOBAHHOMY
NPOCTPaHCTBY?

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

30. AsnsieTca nu conpsiXkeHHoe NPOCTPAHCTBO NOSHbIM?

31. Kakom o6bwun BuO §NMHENHONO OrpPaHMYEHHOro dyHKUMOHanNa B rMnNbbepToBOM
npocTpaHcTBe?

32. Kakown o0wmii B NIMHENHOrO orpaHMyYeHHoro oyHKLMoHana B NpoCTpaHCTBE HENPEPbIBHbIX
PYHKUMA?

33. Kak onpegensieTca BTOpoe CONpsiKEHHOE NPOCTPaHCTBO?

34. Kak ocyliecTsnsieTcs BroxeHne 6aHaxoBa NpoOCTpaHCTBa BO BTOPOE CONpshXeHHoe?

35. Kak onpegensieTcs conpsikeHHbI onepaTop?

36. Kak cBA3aHbl MaTpuLUbl ornepaTopa 1 ConpsaXeHHOro onepaTtopa B Rn ?

37. Kak onpepgensietca cnabas cxoguMMocTb nocnenoBaTenbHOCTEN OYHKUMOHANOB?

38. Kak cBsi3aHbl crnabasi cxoaguMoCTb M CXOAMMOCTb NO HOpMe?

40. Tlpum kKakom ycrnoBum un3 cnabom CXo4MMOCTU MNOCNEeAOBaTENbHOCTU JfIEMEHTOB B
rMnb6epToBOM NPOCTPAHCTBE CreayeT ee CX04MMOCTb No HOpMe?

41. Kak onpegensieTca noHsaTue cnabon KOMNakTHOCTM MHOXECTBA 3NIEMEHTOB?

42. Kak onpefensaeTtcs BNosiHe HENpepbIBHbLIN onepatop?

42. flBnAeTcsa N1 OH OrpaHUYeHHbIM?

43. Ha ocHOBaHMM Kakoro pesynbTaTa YCTaHaBNMBaETCHA [MOfiHas HenpepbiBHOCTb
WHTErpanbHOro oneparopa B NPOCTPAHCTBE HENPEPbIBHbIX (PYHKLNIA?

44. Kak yctaHaBnuBaeTCs NofnHasa HenpepbIBHOCTL onepaTtopa mnebepTa - LWmuara?



45. Tloyemy agpo ornepaTtopa BuAa "eOWHUYHBIA NAKC BMOSIHE HENpepbiBHbIN" ABMSETCA
KOHEYHOMEPHbLIM NOANPOCTPaHCTBOM?

46. fBnsietca nu obpas onepatopa BuAaa "e€OMHUYHBLIM NOC BMOSMIHE HENpepbIBHbINA"
3aMKHYTbIM?

47. CnegyeT nn M3 TeopeMbl O CMEKTpe BMOSIHE HEMPEepPbIBHOrO ornepartopa CyllecTBOBaHWE
HEHyneBoro COGCTBEHHOrO 3Ha4YeHNA?

48. MoxXeT nu BMNOMHE HenpepbiBHbIN OnepaTtop A1 HEeHYNneBOoro COBCTBEHHOro 3HayeHus
NMeTb 6GECKOHEYHYIO NMMHENHO HE3aBUCKMMYIO

cucteMy cobCTBEHHbLIX BEKTOPOB?

49. TlycTb nNpu HEKOTOpPOW UKCMPOBAHHOM MpPaBOM 4YacTu onepaTopHOe YpaBHEHWE C
onepaTopom BuAa "eANHUYHBLIA NIIC BMNOSIHE HENPeEpPbIBHbIN" UMEeT eAUHCTBEHHOE peLleHune.
UTo MOXHO cKasaTb O pas3pemmocTu 3TOro ypaBHEHMS npu nobon npaBon 4actn?
CoxpaHntcsa N eaUHCTBEHHOCTL?

50. Kak hopmynupyoTcs ycrosusi paspeLummocTy onepaTopHOro ypaBHEHUS.

51. Kak onpegensieTca runbbepToBO CONPSXXEHHbIN onepaTop?

52. Ha ocHoBaHUK Kakown TeopeMbl yTBEPXKAAETCS ero cylecrsoBaHme?

53. Kak ycrtaHaBnvMBaeTCsi BeLLECTBEHHOCTb COOCTBEHHbIX 3HAYEeHU CaMOCOMPSKEHHOrO
onepaTtopa?

54. Kak wucnonb3yeTcsi BeWEeCTBEHHOCTb COOCTBEHHbLIX 3HadeHun CCO B pgokasatenbcree
TeopeMbl O perynapHoM 3HavyeHumn?

55. Kak ycTpoeH crnekTp BrofHe HENpepbIBHOrO CaMoCONpsXXeHHOro onepaTtopa?

56. M3 kaknx pesynbTaToB criegyeT CyLleCTBOBaHWE HEHYNeBOro COOCTBEHHOrO 3HayeHus y
CaMOCONPSXKEHHOroO BNOJSIHE HENPEPbLIBHOMO onepartopa’?

MpumepHbIN NepeyYeHb 3aaaHUN KOHTPOSIbHOM PaboThl.

1. MpuBeguTe npumep nuHenHoro mHoroobpasuna B npoctpaHcTtee C[0,1], koTopoe
He ABnsieTCsl NOA4NPOCTPaAHCTBOM.

2. BbinomnHseTca nu TOXOECTBO napannenorpaMma B MPOCTPaHCTBE HeNpepbIBHbIX
PYHKUMA?

3. MpuBeanTe npumepbl OPTOHOPMUPOBAHHBLIX 6a3MCOoB.

4. Kakon Bug wumeeT onepaTtop, obpaTHbIM K onepatopy Buaa "e€AuHUYHbIA +
WHTEerpanbHbIM C Manown Hopmown"?

5. ABnseTca nu perynapHbIM 3Ha4YeHWeM 4ucno a, ecnu ypasHeHue (A- a I)x=y nmeet
€OVHCTBEHHOE peLleHne npu nioborn npaBon Yactn 'y ?

6. AABNsieTcsa N eANHNYHbBIN onepaTop BrOSIHE HENPEPbIBHbIM?

7. MoxXeT nu a4po BrnosfHE HENPEPLIBHOMO onepaTtopa ObiTb 6eCKOHEYHOMEPHBLIM?

OnucaHue TexXHONOrnMM npoBeaeHust

TekylWwnn KOHTpONb npencTtaBnseT cobon npoBepKy YCBOEHUS yy4yebHOro matepuwana
TEOPEeTUYECKOro 1 NPaKTUYEeCKOro xapakrepa, perynsapHo OCyLLEeCTBIISEMYIO Ha 3aHATUAX.

TekylWwnn KOHTPOSb MNpefHasHayeH Ans NPOBEPKM XoOa U KayvecTBa (POPMMPOBAHUSA
KOMMNEeTEeHUMA, CTUMYNMpOBaHUA y4vebHon paboTbl oby4valowmxca M COBEPLUEHCTBOBAHMS
METOOUKM OCBOEHUA HOBbIX 3HaHuMW. OH obecnevMBaeTcs nMpoOBeAEHWEM OMpPOCOB MO
TeopeTn4yeckomMy martepwuarny, BbINOSIHEHUEM MPAKTUKO-OPUEHTMPOBAHHbLIX 3a4aHUA U 3aaHuN
KOHTPOJSIbHOW paboThl.

Mpn Tekywem KOHTpOne YypOBEHb OCBOEHUA Y4eOHOW AOUCUMMNMHBI U CTENEeHb
ChOpMMPOBAHHOCTU KOMMNETEHLNN ONPESENSATCA OLEHKaMUN «3a4TEHO» U «HE3AYTEHOY.

[Mpn BbINONHEHWUM 3adaHWUA KOHTPOSbHOM paboTbl oueHka «3adTeHO» BbICTaBMseTCa B
cnyyae nNpaBUbHOIO BbINOSTHEHUSI HE MEeHEee NOMOBWHbI 3a4aHUMN.

CucrtematnyHOCTb, OOBEKTUBHOCTb, apryMeHTUPOBaAHHOCTb — [MaBHble MPUHLUMMbI, Ha
KOTOPbIX OCHOBaHbI KOHTPOJSb U OLEHKa 3HaHM 0By4vatoLLmnXcs.

Tpe6OBaHI/IFI K BbINOMHEHWUIO 3a4aHNn (LLIKaJ'IbI n Kputepumm OLl,eHI/IBaHI/IFI)



Mpy npoBeaeHUN TEKYLLIEro KOHTPONSA ycneBaeMoCTU UCMNONb3YTCA crieayoLlime
nokKasartenu:
1) 3HaHWe OCHOBHbIX MOHATUN U ONpeaeneHui;

2) noruka UsnoXeHusl, paccyXaeHui;
3) caMoCTOATENBHOCTbL BLIBOAOB.

KpuTepumn oueHkn koMmneTeHUUN (pe3ynbTaTtoB 00y4eHUs1) NpU TEKYLLEN
aTTecTaumm:

3a4TeHO: BbIMOSIHEHNE MPaKTUKO-OPUEHTUPOBAHHbLIX 3adaHWA, KOHTPONbHOW paboTbl u
OTBETbl B XO[E Ofnpoca COOTBETCTBYIOT MepeyvucrieHHbIM nokasaTtenam, obyyawoowmincs aaet
OTBETbl Ha [JOMNOSMHUTENbHbIE BOMPOCHI, MOXET OblTb He COBCEM MofHble. [JeMoHCTpupyeT
yMeHuve peluaTb 3agaqv, BO3MOXHO C HEKOTOPbIMW OLLIMBKaMU.

HesauyteHo: B xo4e onpoca oTBeTbl 06yyarloLlerocs He COOTBETCTBYHOT HU OOHOMY U3
nepedncrieHHblx nokasatenen. OOyvaloWMNCs OEMOHCTpUpYET parMeHTapHble 3HaHUS W
YMEHUS Unun ux oTcyTcTBue. bonee nNonoBuHbI 3a4aHUN KOHTPONbHOW paboThbl BbIMNOMHEHbI He
BEpPHO.

20.2 NMpomexyToyHaa aTrectauus

MpomexyToyHas aTTecTaums nNo AMCUMNIIMHE OCYLLECTBAETCS C MOMOLLbIO CrieayrLLmnx
OLIEHOYHbIX CPEeaCTB:

MpumepHbIN NepeyYeHb BONPOCOB K 3a4eTy:

HepaseHcTBO Kowun-byHsikoBckoro.

Cnabas n cunbHas CXogMMOCTU B rMnNbOepTOBOM NPOCTPaHCTBE.

HepaseHcTBO beccens, paBeHcTBO [lapceBans.

OrpaHunyeHHble 1 HenpepbiBHbIE ONepaTopbl. AKBUBANEHTHOCTb.

3aMKHyTble NMHEVHbIE onepaTopbl.

CsonctBa. Teopema baHaxa.

Onpepenerne. CyuwiecTtBoBaHME W eAMHCTBEHHOCTb. CBoncTtBa. [MpocTpaHCcTBO rpadumka

NMHENHOro onepaTtopa.

8. 3aMKHYTOCTb CneKTpa, OTKPbITOCTb MHOXECTBA PerynspHbIX TOYEK.

9. CyuwecTBoBaHME CNeEKTPa U pPerynsapHbIX TOYEK Y HENPepbIBHbIX ONepaTopoB.

10.MMprMepbl 3aMKHYTbIX ONEepaTtopoB C MYCTbIM MHOXECTBOM PEryrisipHbIX TOYEK U C MyCTbIM
cnekTpom. CBsI3b YacTen cnekTpa.

11.TlpocTenimne cBONCTBA CaMOCONPSKEHHbIX ONepaTopos,

12.ConcTtBa crnekTpa 1 perynspHbix TOYeK, CnekTpanbHas yHKUns

13.Kputepum cyLiectTBoBaHNsi CaMOCOMNPS)KEHHbIX PaCLUMPEHUIA.

14.0nncaHne caMoCOoNpPsKEHHbIX paclunpeHnin, 0606LeHHasn pe3osnbBeHTa.

15.OgHoMepHble KpaeBble 3agadn. MHOromepHble KpaeBble 3agaydn.

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

17. ®yHKUMOHAN 3Heprun. AHepreTmyeckoe NPOCTPaHCTBO. [NaBHble U eCTECTBEHHbIE KpaeBble
yCroBMus.

18.To4yka MUHUMYMa (PyHKUMOHANA 3HEPrMn B 3HepreTuyeckoMm npocTtpaHcTee. [lpumepsblt.
MpeactaBneHne 0600LLEHHOrO peweHns B BUae psaaa.

19. ConpshkeHHble N caMoCOoNpPsXXeHHbIN onepaTopbl. PacwumnpeHne ®pugpuxca ¢ CoxpaHeHnem
HWXHEW rpaHu.

20.CBovictBa COOBCTBEHHbIX 3MEMEHTOB U COOCTBEHHbIX 3HAYEHUN CaMOCOMNPSKEHHbIX
onepatopoB. OO6OO6LIEHHbI COOCTBEHHbIA  CNEKTP  MOSIOXKUTENBHO  OMpeaeneHHoro
oneparopa.

21.BapuvauMoHHbI  NpMHUMN  ONsi NepBOro coOCTBEHHOro 3HaydeHusi. MuHuMmmnsnpyoLwas

nocrnegoBaTernibHOCTb ANA HaMeHbLLEro COGCTBEHHOMO 3HAYEHMS.

NookrwhE



22.0npeneneHne OUCKPETHOro crnekrtpa. Teopema o ANCKPETHOCTU cnekTpa. lNMpeacraBneHune
NONOXUTENbHO OMpPEedEneHHOro ornepatopa M ero ApoOHbIX CTENeHerm C MNOMOLLbLHO
COOCTBEHHbIX 3Ha4YeHun 1 6basnca n3 cobCTBEHHbIX 3NEMEHTOB.

23.MpuHunn KypaHTta. Teopema O MOHOTOHHOCTM cnekTpa. CneTpanbHasa 3ajada C OBYyMSA
NONOXUTENbHBLIMIU OnepaTopamMu.

NMpuMepHbIN NepeYvyeHb 3apav:

3apayva 1. [JokasaTb, YTO MHOXECTBO HenpepbiBHO AnddepeHumpyemblx Ha [0;1] pyHKumnn x(t)

1
2

Takux, uto [X(0) < K;, [|x/(t) dt <K, rae Ki,Kz > 0 — NOCTOSIHHbIE, KOMMAKTHO B MPOCTPaHCTBE

0
C[0;1].
YkasaHue. CornacHo teopeme Apuena-Ackonu, Ans npeakoMnakTHOCTM ceMencTBa PyHKLMN
McCla;b] < paBHOCTENneHHas HenNpepbIBHOCTb 1 paBHOMEPHAas OrpaHNYEeHHOCTb 3TOro
cemeincTtBa. Ecnv npegkomMnakTHOE MHOXECTBO 3aMKHYTO, TO OHO KOMMNAaKTHO.

3apava 2. byget nyu koMnakTHbIM MHOXeCTBO Bcex cterneHen X" (neN) B npoctpaHcTtee C[0;1].
OTBeT. Her.

PeweHune. 13 nocnegoBaTenbHOCTU 3N1eMEHTOB NMto60oro NosIHOro KOMnakTa MOXHO BblAenuTb
cXoJsLLytoca B HeMm nognocriegosaTeribHOCTb. Ho nobas 6eckoHeyHas
nognocriegosaTernibHOCTb U3 {X"} cxoanTca K paspbiBHOM doyHKuum f(x) = {1, if x =1; 0
otherwise}.

3apava 3. [JokasaTb, YTO HE BCSIKOE OrpaHNYeHHOE MHOXECTBO B METPMYECKOM NPOCTPaHCTBE
BMOJSTHE OrPaHNYEHO.

Yka3aHue. EanHnyHas cdepa S B npocTpaHcTee |2 orpaHnyeHa. PaccmoTpum ToYkM BUaa ek
(roe Ha k-om mecTe B nocnegoBaTesnibHOCTU CTOUT 1, a Ha ocTanbHbIX - 0). PaccTtosiHne mexay

MoBLIMI BYMS PA3NUUYHBLIMU TOUKAMU €m U €n PaBHO /2 = Ans & <+/2/2 B S He cyllecTByeT

KOHEYHOW &-CeTU (B KaXXAOM Luape paauyca € C LLEHTPOM B Y3re Takou e-ceTu OyaeT nexaTb He
Gonee O4HOWM TOYKM €x).

3apaua 4. [JokasaTb, YTO B KOHEYHOMEPHOM MPOCTPAHCTBE BCAKOE OrpaHNYEHHOE MHOXECTBO
OTHOCUTENbHO KOMMAaKTHO.

Yka3aHue. B koHe4YHOMEpPHOM NPOCTPAHCTBE KOMMAKTHOCTb 03HA4YaeT 3aMKHYTOCTb U
OrpaHW4YeHHOCTb, MO3TOMY 3aMblKaHWE BCAKOrO OrpaHUYeHHOro MHOXECTBa KOMMNAKTHO.

3apayva 5. [lokasaTb, YTO crnegyowme pyHKuMoHanbl B npoctpaHctee C[-1;1] aBngtoTcsa
NMNHENHBIMU N HEMNPEPLIBHLIMU; HANTU UX HOPMBbI.

1
a) f(x)= é[x(—l) +x(1)]
YkasaHue. Jliobon pyHkumoHan Buaa g[x;to] = x(to), o4eBNAHO, ABNSAETCH NUHENHBIM U

HenpepbIBHbIM. f(X) ABNAeTCA NMHEeNHOW KOMBUHaUmen Takmx yHKUMOHanos. || gix;to] |[= 1. || f
|| = 2/3.
0 1

6) f(x)= [ x(t)dt— [ x(t)dt

-1 0
YkasaHue. JIMHeNHOCTb criegyeT U3 NMMHENHOCTU nHTerpana PumaHa I(x;[a;b]). PyHKumnoHan
Buaa I(x;[a;b]) orpaHnyeH n umeet Hopmy (b-a). || || = 2

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



b
YkasaHue. Jliobon doyHKkumoHan suga J(x;yo;[a;b]) :_[yo(t)x(t)dt TNINHEEH MO0 X U orpaHuyeH. || J

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

3apaya 6. Nyctb X — MHOXecTBO doyHKLMM f(X), onpeaeneHHbIX Ha BCen BeLeCTBEHHOMN
NPsSIMON, Kaxkaasa N3 KOTOPbIX paBHa HYNO BHE HEKOTOPOro KOHEYHOro MHTepBana. Beegem

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

OTBeT. Her.

YkasaHue. [Jokaxxem, 4TO NpOCTPaHCTBO X He ByaeT nonHbeiM. PaccmoTpum
nocnegoBaTenbHOCTb yHKUMIA fn(X) = {exp(- x2), ecnu |x|<n; 0, ecnu |x|>n}. O4yeBUOHO, YTO 3Ta
nocnegoBaTenbHOCTb PyHAaMeTanbHa, Ho cxoauTcs K yHkumm f(x)=exp(- x2) ¢ X.

3apava 7. fABnseTcs N NpOCTPaHCTBO HeMnpepbIBHbIX Ha oTpeske [0;1] dyHKumin

rMnb6epToBbIM NPOCTPAHCTBOM, ECINN CKaNsIPHOE NPOM3BeAeHNe 3a4aeTcs Crneayowmnm
1

obpasom: (f,g)= I f(x)g(x)dx ?

0
OTBeT. Her.
YkasaHue. Ecnu npegnonoxutb, 4to C[0;1] ¢ 3agaHHbIM Takum 06pa3omM ckansipHbIM
npounsseneHNeM ecTb rmnbLbepToBO, TO UMEEM NOANPOCTPAHCTBO B rMnbbepTOBOM
npocTtpaHcTee L2[0;1]. MoxHo nogobpatb nocnefoBaTenbHOCTb HeNpepbIBHbIX PYHKUMI {fn} 13
L2, cxoaswytoca K paspbisHon doyHkumm f(X) = {0, if x < 1/2, 1, otherwise). Takum obpasom,
nognpocTtpaHcTBo C[0;1] He NoNHO = nNpoTUBOpEYMe.

3apaua 8. Nokasatb, 4To ecnu B rMnbLO6epTOBOM NpOCTpaHCTBE H nocneaoBaTenbHOCTb Xn
cnabo cxoauTces K X U ||Xa||—||X||, To nocnegoBaTenbHOCTb X, CXOAMTCS CUIbHO, T.€. [|Xn- X|| —
0.

YkasaHue. Npegnonoxum, 4to H cenapabenbHo. Toraa oHO M30MOP(PHO NPOCTPAHCTBY .
MoaToMy 4OCTATOYHO 4OKa3aTh 3TO YTBEPXAEHUE ONA NpocTpaHcTea l2. [lencTBuTensHo, ||Xn -
X|2=(Xn-X,Xn-X)=||Xn||>+||X][2-2(X,%n)= ||Xn||?-||X]|?+2(X,X-Xn)—>0 (T.K. cornacHo cnaboi cxogumocTH,
(X,Xn-x) —0).

3apaua 9. [lokasaTb, YTO NOON NUHENHbIN HENPEPbLIBHLIN OYHKLUMOHAnN B rnnibbepToBOM
npocTpaHcTBe H gocTuraet HOpMbl Ha 3aMKHYTOM €4MHUYHOM Luape.

Yka3aHue. Cuntaem, 4to npocTpaHcTBoO H cenapabenbHo. PyHKunoHan F(x)=(a,x) gocturaet
Hopmbl ||F||=||al| Ha anemeHnTe a/||a||.

3apava 10. Hantn Hopmy onepartopa A, gencTeytoLlero B npoctpaHctee C[0;1], (vnn B
npocTpaHcTee L2[0;1]): Ax = tx(t).
Otser. ||A[| = sup {||Ax|| ([ < 1)} = 1.

3apaua 11. Onpegenutb onepatop A" 1 HopMbl onepaTtopoB A n A’, ecriu A:l,—lz, roe
A(xa,...,Xn,...)= A(0,X1,...,Xn,...).

Yka3aHue. ConpskeHHbIM K |2 aBnaeTca npocTpaHcTBO hyHKLUMoHanos suga G(x)=(g,x), rae ge
l>. HyxkHo nogo6patb onepatop A" Ha MHOXECTBE TaknX (PYHKLMOHANOB, Takom YTo
(9,Ax)=(A"g,x). Ana dpyHkumoHana G(x)=(g,x), rae g=(91,92,...,0n,...) NOMOXNUM
A'G(x)=G'(x)=(g',x), rae g'=(92,93,...., On,...). Mockonbky A nepeBoanUT eAVHWNYHbIV Lap B
eMHNYHbIN wap, To [|A|| = 1. NockonbKy onepatop A orpaHu4eH 1 NpocTpaHcTBo |» 6aHaxoBo,
To |||l = [IA]l = 1.



3apaya 12. OnpegenuTb cnekTp onepatopa A, AENCTBYIOLLIErO B MPOCTPaHCTBE
X, X X
l2: A(Xy oo X o) = | X%, 22,22 020
2 3 n
OtBeT. 6(A) = {0} U {An=1/n, neN}.
YkasaHue. Onepatop A KOMMNaKTEH, NO3TOMY €ro CMeKTP COCTOUT U3 HYNA U COBCTBEHHbIX
3Ha4veHun. Yrcna in ABNSIOTCA COBCTBEHHBLIMU 3HaYeHUsAMM, T.K. Ker(A-Anl)#{0}.

3apava 13. B npocTtpaHcTBe |, 3agaH onepatop A: A(xl,xz,...,xn,...) = (0%%ﬁj .
HokasaTb, 4To onepaTtop A KOMMAKTEH, HANTWN ero CNekTp.

OtBeT. 6(A) ={0}.

YkasaHue. Onepatop A KOMMNaKTeH, T.K. ABNSETCA KOMMNO3MLMEN KOMMAKTHOrO onepaTtopa u3
3agaym 52 n orpaHnYeHHoro onepartopa (casura). NMockonbKy onepaTtop 3agaH B rmnbbepToBoM
NpPOCTPaHCTBE M KOMMNaKTeH, To ymcno 0 BxoauT B ero cnekTp. Jlerko nokasatb, 4TO
CcOBCTBEHHbIX 3HAa4YeHMI y onepaTtopa HeT: n3 (A-Al)x = 0, A0 cnegyeTt x =0 .

3apayva 14. lNpuBecTn Npumep JIMHENHOTO, HO HEe HENPEpPbLIBHOMO OYHKLMOHanNa.

Mpumep. MNMpocTtpaHcTBO {Pi(X)} BCEBO3MOXHbIX MHOro4neHoB Haa R. Hopma: ||P|[=max(|P(x)|)
Ha oTpeske [0;1/2]. dyHkumoHan f(P) = P(1). ®yHkumoHan f He siBnsieTca HenpepbiBHbIM. B
caMoMm ferne, pacCMOTpUM nocnenosaTenbHOCTb Pn=x". O4eBnaHoO, YTO ||Pn|| — 0, HO f(Pn)—0.

OnucaHue TexHonormm npoBeaeHus

lMpomexyToyHaa aTtTecTaumMs Mo AUCUMMIWHE npecrnegyeT uenb OueHuTb paboTty
obyyallmnxcss 3a Kypc, MNOSlyYeHHble obydvalowmMmca 3HaHus, YMEHUSS U YPOBEHb
NpMoBpPETEHHbIX  KOMNETEHUUN, WX MNPOYHOCTb, pPas3BUTME TBOPYECKOTO  MbILLSIEHWS,
npuobpeTeHne HaBbIkOB CaMOCTOSTESNIbHOW paboTbl, yMEHMEe CUHTe3NpoBaTb MOMyYEeHHbIE
3HaAHUA N NPUMEHATb UX NPU PEeLIEHNM NPaKTUYECKMX 3adav.

3auet (C oueHkon) NpoOBOOUTCA Ha MNOCNEeOHEM 3aHATUM B CEMEeCTpe B dopme
cobecenoBaHusa ¢ npenogasatenem. Oby4varoWwmnncs nonyyvyaeT 0OguH TeEOpPETUYECKUI BONPOC Ha
3HaHWE TMOHATMA U onpeaeneHnn, (OopMynMPOBOK YTBEPXOEHUW W 3agady. B cnyvae
OTCYTCTBUSI OLEHKN WUMNWN Hannyusi OLEHOK «He3ayTeHO» MO KOHTPONbHOM paboTe unu B Xoae
BbIMOSTHEHUSA  MPaKTUKO-OPUEHTUPOBAHHbLIX 3aJaHUi CTyAEeHT nonydaet AOMOfHUTENbHbIE
3aZlaH1sa No YCMOTPEHWIO NpenofasaTens.

Mo pesynbTaTtam OoTBETa BbICTABMASETCS OLEeHKa No NATMbannbHOM LWKane.

Bpemsa noarotoBkM K OTBETY HE AOSMKHO MpeBblaTb OQHOM0 acTPOHOMMYECKOro yaca.
Mpn HeobxogumocTn, B XxoA4e OTBeTa npenojaBaTeflb MOXeET 3adaBaTb YTOYHSOWME U
AO0NOJSTHUTENbHbIE BOMPOCHI.

Mpn npoBegeHMn NPOMEXYTOYHOM aTTecTauum B d¢OopMe 3aveTa C  OLEeHKOMU
NCNonb3ylTCa cnegyrowmne nokasaTenu:
1) 3HaHKue y4ebHOro matepmana v BnageHne NOHATUNHBIM annapaTom;
2) Nnorvka U3noXxeHus
3) KOPPEKTHOCTb (POPMYSIMPOBOK YTBEPKAEHUI N TEOPEM;
4) ymeHune CBs3blBaTb TEOPUIO C NPAKTUKON;
5) ymeHune unnctpupoBaTtb OTBET NpUMeEpamMu.

CoOTHOLLIEHNE NoKasaTenewn, KpUTepmues 1 LLKarbl OLEHUBaHUS pe3ynbTaToB 00yYeHus.

YpoBeHb
Kputepum oLeHMBaHus chopmuposan- | Llkana oueHok
HOCTU
KOMMeTEeHLUMN




Ob6yvarowminca B NOMHOM  Mepe Briageetr MOHATUMWHBLIM | [1OBbILLEHHbIN OT1nuyHo
annapaTtoM, KOppeKTHO (hopMynupyeT yTBepXaeHusi, crnocobeH YPOBEHb (3auTeHO)
WNNICTPUPOBaTb OTBET npumepamun, daktamu, MNPUMEHATb

TeopeTUYECKNe 3HaHWA ANs peLleHns NpakTUuYeckux 3agau.

OTteeT obOyvaiowerocs He COOTBETCTBYeT OgHOMY (OBYM) u3 Ba3zoBhbin XopoLwuo
NepeyYnCrieHHbIX nokasaTenen, HO CTYAeHT [aeT NpaBuslbHble YpPOBEHb (3a4TeHo)
OTBETbI HA AOMOMHUTESbHbLIE BOMPOCHI.

OTBeT obyuatoLerocs He COOTBETCTBYET NOOLIM ABYM(TpEM) 13 MoporoBkin YoosnetBopu-
NepeyYncrieHHbIX nokasatenen, obyyarLnincss AaeT HenosnHble YpPOBEHb TenbHO
OTBETbl Ha [OMNOMHUTENbHbIE BOMNPOCHl. [eMOHCTpupyeT (3auTeHO)
YacTWYHblEe 3HAHWSA, [AOMNYyCKAaeT CyLIEeCTBEHHble OWWOKN B

pelleHnn 3agay

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

AEMOHCTPUPYET  OTPbIBOYHbIE,  bparMeHTapHble  3HaHus,
[lonyckaeT rpybble oNOKN, He YMeeT peluaTtb 3afauu.




