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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Mporpammy ancumnanHbl paspaboTan(a)(n) npodpeccop, O.H. (npodpeccop) Maenosa M.d. kadenpa
BbIYUCNUTENBHON MatemMatmkn oTOeneHne NpuknagHom MaTteMaTmkm 1 MHOOPMATUKK |
Maria.Pavlova@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

CneunanbHblil Kypc oxBaTbiBaeT cneaytolwmne TeMbl OyHKLMOHANbHOMO aHanmaa:

crnekTpanbHas TeopMs CaMOCOMNPSXEHHbBIX ONEPaTopOB B rmnbOepTOBOM NPOCTPAHCTBE, 3NIEMEHTI
TEOPWM HENMHENHbBIX ONEpPaTopoB B 6aHAX0OBbIX MPOCTPAHCTBAX.

2. MecTO AMcUMNNUHBI B CTPYKTYpe OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbHOro o6pasoBaHus

JaHHas yyebHas oncumnnnHa BktodeHa B pasnen " 53.B.5 MpodgheccmnoHanbHbIi" OCHOBHOM
obpaszoBartenbHoit nporpammel 010400.62 MNpuknagHas matemMaTuka n nHdopmaTtka n 0THOCUTCS K
BapmaTtusHol Yyactn. OcsanBaeTcs Ha 4 Kypce, 7 CeMeCTp.

YnTtaetca Ha 4 Kypce 7 ceMecTpe Ans CTyAeHToB obydatowmxcs no HanpasneHuto "MpuknanHas
maremaTtuka n nHgopmartmka".

Lna nayvyeHns aTon OUCUUNAWHBI CTYOEHT OOMXEH 3HaTbh AUCUUNIMHBI "OCHOBbI (OYHKLIMOHANbHOI0
aHanmaa", "YpaBHeHMs matematunydeckon cpmamku”, "Matematmnueckuin aHanns", "Anrebpy u
reomeTpuio". CTyOeHTbl MOTyT MCMONb30BaThb MOMYYEeHHbIE 3HAHUS B NpoLLecce NoAroToBKMU K caaye
9K3aMeHa KaHamoaTtckoro MMHMMyMa no creumnanbHOCTAM BblYUCINTENbHASA Maremaruka v
Mmatematuyeckas KnbepHeTuka.

3. KomneteHuuu obyyatoLlerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS AUCLUMIUHDI
/mopynsi

B pesynbrate 0CBOEHNS AMCUMMIMHBI (OOPMUPYIOTCS Cneayowme KOMNeTEHLUN:

Pacwucposka
LLincpp komnereHumu npuobpeTaemMon KOMMNeTeHL N
nK-7 cnocobHocTblo cobupatb, 0bpabaTbiBaTh U MHTEPNPETMPOBATD
HHble COBPEMEHHbIX Hay4YHbIX U BaHUiA, HeO6X0ANMbI
(MpocheccmonantHbie ﬂﬁﬂ q)c(>a c;ﬂom p:Bael-wm BbIBaC},ID,OB no gggfggn?m }O,LI.I,V?ISI)?-I: fl-leIMe
KOMMeTeHuunn) PMIP y y ’

I'IpOCpeCCVIOHaﬂbeIM, counanbHbIM N 3TUHECKUM npo6neMaM

MK-8 CnocobHOCTb QJOpMIprOBaTb Cy>XOEeHNSA 0 3HA4YEeHUN "

nocnencTBnAX CBOE NpogpeccruoHanbHo 0eaTenbHOCTU C
Yy4eTOM coumanbHbIX, NPOPECCNOHANbHbBIX U 3TUYECKMX
nosvuunmn

(npodheccunoHanbHble
KOMMeTeHuunn)

B peaynbtate 0CBOEHUS ONCUMMNUHBI CTYAEHT:
1. DONXEH 3HaTb:

CTy,EI,eHTbI, 3asepuumsline n3y4eHune OaHHOW AMCUMMNINHBI OOMXHbI OblTb 3HAKOMBIMU C TEMM
pasnenamm oyHKLMOHaNbHOro aHannsa, Kotopble TpaauumMoHHO UCMONb3YOTCS NPU UccnenoBaHnm
CBOWCTB andpdpepeHunanbHbIX ypaBHeHI/II7I C 4aCTHbIMM NPON3BOOHbIMU, NMPU NMOCTPOEHUN HACNEHHbIX
METOLOB peuweHna 3anay mMaTeMaTtn4yeckomn PV3nKKN, 1 3HAKOMCTBO C KOTOPbIMU HeobxoauMo ons
MarematTuka-rpuknagHuka.

2. IONXEH yMeTb:

NPUMEHATb 06WMe NPUHLUMMBI PYHKLIMOHANBHOrO aHanmn3a K peweHnio pasnnyHbiX NpukKnagHbIx
npobnem Kak npv NOCTPOEHUN 1 060CHOBAHUN Pa3NNYHBbIX NPUONNXEHHBIX METOLOB, TakK W NP
NOCTPOEHUN ModeNnen MaTeMaTnyeckom 9KOHOMUKMU.
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

3. 0ONXeH BnageTb:

MOHMMAaHMEM PONN N MecTa (OYHKLIMOHANbHOMO aHann3a B COBPEMEHHOM MaTEMAaTN4YECKOM aHanuse,
B BbIYMCNIUTENbHOM MaTeMaTKe, B TEOPUMN SKCTPEMANbHbIX 3a4a4 U B 9KOHOMMKO-MaTEMaTUYECKOM
MOLEeNMpoBaHUN.

4. nONXeH OEeMOHCTPNPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

OJEMOHCTpuMpoBaTb 3HaHNE OCHOBHbIX NOHATUA N METOLOB KNAacCM4ecKoro PYyHKLMOHANbHOro
aHanmaa, NCrnoJib30BaTb NoNny4eHHble 3HAHWA B nNpouecce NnoaroToBkn K coavye aKk3amMeHoB Mpun
NOoCTynneHnn B MmarncTpartypy n kKaHongaTtckoro MMHMMyma no cneunanbHOCTAM BblHUCTUTENbHAA
marteMatunka n MmareMatn4deckas KI/I6epHeTI/IKa..

4. CTpyKTypa u cogepxaHue AUCLUMNIUHBI/ Moayns
Obwas TpynoemMKoCTb AMCLUMMNANHBI COCTaBnsieT 3 3a4eTHbIX(ble) eanHmu(bl) 108 yaca(os).
dopma NPOMEXYTOYHOro KOHTPONS ANCLMMINHDBI 3a4€T B 7 CEMeCTpe.

CyMMapHo no AucumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYeCcTBO ANst AOMnycKa K 3a4eTy
28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKkTypa u cogepxaHue ayauTopHON paboTbl N0 AMCLUNIMHE/ MOBYNIO
TemaTtnyeckun nnaH gUCUUNIUHbI/MOAYNS

Buabl 1 yachbl
ayauTopHOM paborThbl,

Paspen
Henens WX TPYA0EMKOCTb Tekywue opmbl
N ‘D'"Kn"(")':lr;m;“b'/ Cemectp cemecTpa (B yacax) KOHTpOnsi
Nexumn MpakTuueckmellaboparopHbie
3aHATUSA pabotbi

Tema 1. OneMeHThI
CreKkTpanbHOu Teopumn
NVHENHbIX
CaMOCOMNPSAXKEHHbIX
orneparopos B nomaiuHee
1. [runb6epToBOM 7 1 0 0 3 3afaHue
NpPOCTPaHCTBE.
Onpepenexne
CaMOCOMNPSAXEHHOMO
orneparopa, OCHOBHblE
CBOWCTBA, NpUMepHI.
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

Tema 2.
OpToroHanbHbie 1
NPOEKLMOHHbIE
onepartopbl. OCHOBHbIE
cBoKcTBa
NPOEKLMOHHbIX
oneparopos.

" [MonoxuntenbHo
onpeneneHHble
oneparopbl, KOPEHb
KBagpartHbIv 13
NONOXNTENbHO
onpeneneHHoro
oneparopa.

pedepart

Tema 3. . CnekTtp
CaMOCOMNPSAXEHHOro
orneparopa, OCHOBHbIE
TeopeMbl O CrekTpe

" |camoconpsAXXeHHOoro
onepartopa,
WHBApPUAHTHbIE
noanpoCTpaHCTBa.

TBOpYecKoe
3agaHvie

Tema 4.
HeorpaHuyeHHble
NIMHEeNHble onepaTopbl,
OCHOBHbIE NMOHATUSA 1
onpeneneHns.

" |CnekTpanbHoe
pasnoxeHune
HeorpaHM4YeHHoro
CaMOCOMNPSXEHHOr0
oneparopa.

Hay4YHbIN
noknan

Tema 5. HenuHenHble
onepartopbl 1
doyHKUMOHanNbI B
H6aHaxoBbIX
NnpoCTpaHCTBax.
Onpepenenuns,
OCHOBHble CBOWCTBA.

" |PasnnyHble Buapbl
HenpepbIBHOCTH
oneparopos, CBSA3b
mMexnay
OEMUNHENPEPbLIBHOCTbIO
"
XEMUHENPEPLIBHOCTLIO.

YCTHbI ONpOC

PernctpaunoHHbii Homep 985814
Crpanuua 5 us 21.
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Buabl 1 yacbl
ayauTopHOM paboThbl,
Henens MX TPy A0EMKOCTb Tekywume copmbl
cemecTpa (B yacax) KOHTpons
MpakTnyecknellaboparopHbie

3aHATUSA pabotbi

Paspen
N AducunnnuHol/ CemecTp
Moayns

Nekuunn

Tema 6.
OndpdpepeHunan n
npowssoaHas no raro.
OndpdpepeHunan n
npom3BoaHas no
®dpelwe. CBA3b Mexay nomalHee
6. |NponsBoaHbIMK [[aTo 1 7 6 0 0 3 3ajaHve
Ppelwe. Ob606wWeHHas
goopmyna JlarpaHxa u
HepaseHCTBO Jlvnwuua.
npocTpaHcTB. Jlemma
Pucca.
dakTop-NPOCTPaHCTBO.

Tema 7. NpounssonHas n
rpagueHt
doyHKUMoHana.
OundpdoepeHumpyemocTb
N rpaganeHT HOPMbI. TBOpYeCKoe
7. |OcHOBHbIe CBONCTBA 7 7,8 0 0 5 3ajaHve
rpagueHTa HoOpMblI.
OundpdoepeHumpyemocTb
Nno HanpaeneHUIO U
anpgoepeHUnpyemocTb
no Wsapuy.

Tema 8.
[MoTeHuwanbHbIe K
MOHOTOHHbIE
noTeHumanbHble
onepartopsbl. [Npumepsl
noTeHUManbHbIX 1 nomatuiHee
8. [MOHOTOHHBbIX 7 9,10 0 0 5 3ajaHve
noTeHUManbHbIX
onepaTopos. Ycnosus,
obecneuymsatowme
MOHOTOHHOCTb
noTeHUManbHbIX
onepaTopos.

Tema 9. Ycnosus
NOTEHUMaNbHOCTH
onepaTopoB: YyCNOBUS
NnoTeHUManbHOCTN B
MHTEerpanbHou gpopme,
yCnoBus
NnoTeHUManbHOCTN B
andgodpepeHumnanbHoOm
gopme. CeeneHune
HEeKOTOpbIX YpaBHEHUI K
SKBMBANIEHTHbIM
YpaBHEHUSIM C
noTeHumnanbHbIMn
onepaTopamu.

gomauiHee
7 11 0 0 3 3ajaHune
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Buabl n yachbl

ayauTOpHOM p

abortbl,

MX TPYAO0EMKOCTb
(B yacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

paborbl

NabopaTopHbie

10.

Tema 10. Obwue
cBoOWCTBa
NoTeHUNanbHbIX
oneparopos.
YcuneHHas
HenpepbIBHOCTb
NoTeHUNanbHbIX
onepartopos. CBSA3b
MeXay NnosHom n
YCUNEHHOW
HenpepbIBHOCTbIO
NnoTeHUNanbHbIX
oneparopos.

12,13

pedepart

11.

Tema 11. Cnabas
nonyHenpepbIBHOCTb U
HenpepbIBHOCTb
JOYHKLIMOHAanNoB.
Kputepwii cnaboi
noNfyHenpepbIBHOCTH
JOYHKLIMOHAanNoB.
Ycnosus cnaboi
noNfyHenpepbIBHOCTU
BbINYK/bIX
JoYHKLIMOHAnNoB.
Ycnosus cnaboi
nonyHenpepbIBHOCTU U
BbINYyKNOCTN
andpgepeHUnpyemblx
JOYHKLIMOHAanNoB.
Mpumepbl cnabo
nonyHenpepbIBHbIX
CHU3Y PYHKLMOHANOB.

14,15

JomMallHee
3agaHune

12.

Tema 12. 3apaya
MUHMM3aLUN
doyHKLMoHana:
9KCTpeMasbHbIE TOYKU
doyHKUMoHana,
obobueHHasa Teopema
BenepuwTpacca.
JlocTaToyHble NPU3Haku
6e3yCnoBHOro
MUHUMyMa. Teopema 06
YCNIOBHOM 9KCTpeEMyMe
Mpumepbl.

16

YCTHbI Onpoc

PernctpaunoHHbii Homep 985814
Ctpanuua 7 us 21.
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Buabl n yachbl
ayauTopHOM paboThbl,

Pasnen Henensa MUX TPYAOEeMKOCTb Tekywume cpopMbl
N Becusnnames - (ComecrpoolSCtl, ( wacax) Xowpans
Nekumu MpakTnyecknellaboparopHbie
3aHATUA pa60TbI
Tema 13.
MuHuMn3npyowme
nocnenoBaTenbHOCTH.
OrpaHunyeHHoCTb
MUHUMNINPYIOLLEN
nomalHee
nocnenoBaTenbHOCTH.
13'Cna6a9| CXOAMMOCTb 7 17,18 0 0 5 3agaHuve
MUHUMN3NPYIOLLEN
nocnenoBaTenbHOCTH.

O KoppekTHOW
noCTaHOBKe 3a4aum
MUHUMM3ALUN.

Tema 14. MeTopg
Hawuckoperilwero crnycka
peweHns 3anayu
MUHMM3aLNn
doyHKLMOHana B
H6aHaxoBoM
NpOCTPaHCTBe.
Toopena o cxoaumoCTH TBOpUeCKoe
14. IMDEPEHLIMPYEMBIX 7 19,20 0 0 3} 3apaHve
no 'ato cpyHKUnoHanos.
Teopema 0 cxooMMOCTH
mMeTona Oss ABaxnbl
andpgoepeHLnpyemblx
no 'ato cpyHKUnoHanos.
CnekTp oneparopa.

Tema . Torosas 3ayert
doopma KOHTpOns / 0 0 0

NTtoro 0 0 54

4.2 CopepxaHvue oUCLUNUHDI

Tema 1. AnemeHTbl CNEKTPasnbHOW TEOPUU JINHENHBIX CAaMOCOMNPAXEHHbIX ornepaTtopos B
runb6epToBOM nNpocTpaHcTee. OnpeneneHne camoconpsiXXeHHOro oneparopa, OCHOBHbIe
CBOMCTBa, Npumepbl.

naboparopHas pabora (3 yaca(oB)):

Ha 3aHATUM Ong NMHENHbIX OrpaHMYEeHHbIX ONepaTopoB BBOOATCS NOHATUS COMNPSXEHHOIO U
CaMOCOMNPSXEHHOro oneparopa. May4yaoTca OCHOBHbIE CBOMCTBA CAMOCOMNPSXEHHbBIX ONepaTopos.
0,1 3a4yeTHbIX eguHUL,

Tema 2. OpTOFOHaanbIe U NpoeKunoHHbIe onepaTopbl. OCHOBHble CBOMCTBA NPOeKUMNOHHbIX
oneparopos. MonoxurtenbHo onpepneneHHbie onepartopbl, KOPEeHb KBa,D,paTHbIVI n3
NMOJIOXUTENIbHO ornpeneneHHoro oneparopa.

naboparopHas pabora (3 yaca(oB)):

JatoTca onpeneneHns opToroHanbHOro 1 NPOeKUNoHHOro oneparopa. PopMynnpyroTcs u
J0Ka3bIBaAOTCS OCHOBHblE CBOWNCTBA MNPOEKLUNOHHOro oneparopa. [ns nonoxmntensHo
onpepneneHHoro oneparopa BBOANTCS NoHATHE "KopeHb KBaapaTHbIA N3 MONOXMUTENbHO
onpegneneHHoro oneparopa”. 0,1 3a4eTHbIX eanHALL

KETPOHHBH
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Tema 3. . CnEKTp camocornpsixeHHOro oneparopa, OCHOBHble TeOpeMbl O CneKkTpe
caMmoconpsiXxeHHOro oneparopa, MHBapuaHTHble NOANPOCTpPaHCTBA.

naboparopHas pabora (3 yaca(oB)):

Lnsi camoconpsixxeHHOro oneparopa NpPoBoAMTCS NoapobHoe nccnenoBaHme crekTpa (MHOXecTBa
COBCTBEHHbIX 3HAYEHWIA), NpeacTaBeHHOe PSAOM TEOPEM, KOTOPbIe NPUHATO Ha3biBaTb "OCHOBHbIE
TeopeMbl O CekTpe caMmoconpsaxeHHoro oneparopa”. 0,1 3a4eTHbIX eauHUL,

Tema 4. HeorpaHuyeHHble NNHENHbIE onepaTopbl, OCHOBHbIE MOHATUS U ONpeReNeHUs.
CnekTpanbHoe pa3snoXeHne HeorpaHMYEeHHOro CaMOCOMNPSIXEHHOro oneparopa.

naboparopHas pabora (3 yaca(oB)):

Llenb 3aHATMSA: pacnpocTpaHnTb NOMyYEHHbIE A1 OrPaHNYEeHHbIX ONepaTopoB Ha NpeablayLmx
3aHATUAX pedynbTaTbl Ha KNAacC HEOrPaHUYEHHbIX ONEepPaTopoB, MOSCHUTb, Kakne CROXHOCTU Npn
9TOM BO3HMKatoT. PacckasaTtb 0 cnekTpanbHOM pasfnoXeHU HEOrpPaHNYEHHOr0 CaMOCONPSAXEHHOIO
oneparopa. 0,1 3a4eTHbIX eauHuL

Tema 5. HennHeWHble onepatopbl U PyYHKLMOHaNbl B 6aHaXxoBbIX MPOCTPaHCTBaXx.
OnpepneneHusi, OCHOBHble CBOMCTBA. Pa3nuyHblie BUAbl HENPEPbIBHOCTU ONepaTropoB, CBA3b
MeXay AeMUHEeNpPepbIBHOCTbIO U XeMUHENPEPbIBHOCTbLIO.

naboparopHas pabora (3 yaca(oB)):

[ns HenvHerHbIX ONepaTopoB, 3aaaHHbIX B 6aHAX0BbIX NPOCTPAHCTBAX, ONPeaensoTCS
NCNONb3yeMbIE B AaNbHENWEM NOHATUSA: OFPAHNYEHHOCTb, HEMPEPbLIBHOCTb, NONOXUTENbHOCTb,
NONOXUTENbHASA ONPERENEeHHOCTb, KOAPUUTUBHOCTb, MOHOTOHHOCTb, NOTEHUMaNbHOCTb. Ha
npuMepax OEMOHCTPUPYETCS, Kakme oneparopbl 06nagarT TeM UM MHbIM CBONCTBOM. 0,1 3a4eTHbIX
eanHnL,

Tema 6. OuchbbepeHunan n nponssoaHas no Naro. OudpcpepeHuman nu nponssogHas no
dpewe. CBA3b Mexay nponssogHbimu Mato n Ppewie. O606LweHHasa hopmMyna JlarpaHxa u
HepaBeHCTBO Jlunwumua. npocTpaHcTs. JleMMa Pucca. dakTop-npoCTPaHCTBO.

naboparopHas pabora (3 yaca(oB)):

Lnsi HenWHelHbIX ONepaTopoB, 3aAaHHbIX B HaHaX0oBbIX MPOCTPAHCTBAX, ONPeaenatoTCs
andbdpepeHumans 1 npomssogHble no ['ato n dpewe. Ha npyMepax 4eMOHCTpUpyeTCs
cyliecTBOBaHMe TOM UM MHOW NPON3BOOHOM, NOKa3blBAETCH, YTO CyLlEeCTBOBaHNE MPON3BOOHOM NO
["aTo He rapaHTMpyeT cywecTBoBaHME NPoM3BoAHOM No Ppelwe. DopMynmMpyoTCS YCnoBus, npu
KOTOpbIX U3 CyLEeCTBOBAHNS NPOM3BOAHON NO [[aTto cnenyet cywecTBoBaHWE NPOM3BOLAHOM MO
®pelwe. 0,1 3a4eTHbIX €aNHMNL

Tema 7. NponssogHas n rpagueHT cpyHkLUoHana. duddpepeHumpyeMoCTb U rpagueHT
HopMbl. OCHOBHble CBOMCTBA rpaaueHTa Hopmbl. duddepeHumnpyemMocTb No HanpasieHUIo U
andchepeHumpyemoctb no LLsapuy.

naboparopHas pabora (5 4aca(oB)):

Ins HENMHEHBIX CPYHKLMOHANOB B 6aHaxX0BbIX MPOCTPAHCTBAX BBOASTCS NMOHSATUS NPOM3BOLHO U
rpaguvenTa. ns ofHoro n3 Hambonee BaxXHbIX PyHKLMOHANOB B GaHAaXOBOM MPOCTPAHCTBE - HOPMbI
- hopMynupytoTCs 1 060CHOBBLIBAIOTCS YCNOBMS, NMPU KOTOPbIX HopMa ByaeT amddepeHumpyema no
aTo nnn dpewe. Beogatcsa Takxe Takme NOHATUS, Kak ANEEPEHLMPYEMOCTb MO HANPaBIEHUO 1
nndpdoepeHumpyemocTs no Lsapuy. 0,2 3a4eTHbIX e 4UHWL

Tewma 8. NoTeHUManbHbIe N MOHOTOHHbIE NOTEHLUMaNbHbIEe onepatopsbl. [puMepbl
NoTeHLManbHbIX U MOHOTOHHbIX NOTEHLMaNbHbIX OnepaTropoB. Ycnosus, obecneunsatowime
MOHOTOHHOCTb NOTEHLMaNbHbIX ONepaTopos.

naboparopHas paborta (5 yaca(oB)):

Ha 3aHsTum obcyxnatoTcsl CBOMCTBA NOTEHUMANBHOCTA 1 MOHOTOHHOCTU HENTMHEMHOrO onepaTopa.
Ha KOHKpeTHbIX NpuMepax CTyaeHTam OEMOHCTPUPYETCS, Kakme U3 oneparopos 3TUMU CBONCTBaMU
obnagpatot. dopmMynmpyeTcs U OKa3bIBAETCS KPUTEPUIA MOHOTOHHOCTM NOTEHLMANBbHOrO onepaTopa.
0,2 3a4eTHbIX eanHULY

Tema 9. Ycnosusi NoTeHUManbHOCTU onepaTopoB: YCOBUS NOTEHLLMaNbHOCTU B UHTErpanbHOM
copme, ycnosus noteHumanbHocTU B anddepeHumanbHon coopme. CeBeaeHne HeKOTOpbIX
ypaBHEHM K 3KBMBaNeHTHbIM YpaBHEHUSIM C NOTeHLMaNbHbIMK OnepaTropamu.

naboparopHas pabora (3 yaca(oB)):

KTPOHHEBH
B_EPCHTET
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

3aHaTre NOoCBSIWEHO NONYYEHMIO YCNOBMiIA obecnednsatowmx NoTeHUNanbHOCTb oneparopa.
MonyyatoTcs 1 060CHOBLIBAIOTCS ABa BUAA YCNOBWUIA: YCNOBUS MOTEHLUNANBHOCTY B MHTErpasnbHON
doopme, YCnoBusl MOTEHLUMANbHOCTY B andodoepeHumanbHoii cpopme. Obcyxnaetcs Takxe
MeToavKa, N03BONAlWAaa CBOANTb HEKOTOPbIE YPaBHEHUS K 9KBUBANEHTHbLIM YPaBHEHUSM C
noTeHumnanbHbiM1 onepartopamu. 0,1 3a4eTHbIX eanHNLL

Tema 10. O6LwiMe cBOWCTBa NOTEHLMaNbHbIX ONepaTtopoB. YcuneHHasi HenpepbiBHOCTb
noteHUUanbHbIX onepartopos. CBA3b MeXAy NOIHON U YCUNEeHHOWN HenpepbiIBHOCTbIO
noTteHUUanbHbIX ONnepaTopos.

naboparopHas pabora (5 yaca(oB)):

Ha 3aHsTUn BBOAMTCS HOBOE MOHATWE - YCUNEHHAS HEMPEPBLIBHOCTb ONepaTopoB. [Mpu pasnnyHbix
NPEeanonoXeHUsX Ha UCXOOHbIE AaHHblE CPOPMYNNPYIOTCS HEOOXOAMMbIE N [OCTATOYHbIE YCNIOBMS,
obecneymBaloLwme yCUNEeHHy0 HENPepPbIBHOCTL onepatopa. [na pednekcnsHoro baHaxosa
NPOCTpaHCTBa (POPMYINPYETCS N NOKA3bIBAETCS KPUTEPUIA YCUNEHHOW HEMpepbIBHOCTH. 0,2
3a4ETHbIX eanHNL,

Tema 11. Cnabasi nonyHenpepbIBHOCTb M HENPEpPbIBHOCTb PyHKLUMOHanoB. Kputepun cnabon
nonyHenpepbIBHOCTU (PYHKLLMOHANOB. Y CNnoBusi cnabon nonyHenpepbiBHOCTU BbIMYKJbIX
c¢pyHKUMOHanoB. Ycnosusi cnabou nonyHenpepbiBHOCTU U BbiNyKNocTn audodpepeHumpyembix
c¢oyHKuMoHanos. NMpumepbl cnabo nonyHenpepbiBHbIX CHU3Y (PYHKLUOHANOB.

naboparopHas pabora (5 yaca(oB)):

Ha 3aHaTMM onpenensieTcs CBOMCTBO cnabow NonyHenpepbiBHOCTM GOYHKLIMOHANa, hopMynnpyeTcs
1 DokasbiBaeTcs Kputepuii cnaboin nonyHenpepbiBHOCTU PyHKLIMOHAN0B. BbiBoasTCS ycnosms
cnaboi NonyHenpepbIBHOCTU BbINYKbIX (PYHKLIMOHAN0B 1 YCNOBUS cnaboi nonyHenpepbIBHOCTA 1
BbINYKNOCTU AnpgoepeHUmnpyemMbiX oyHKLMOHaNoB. 0,2 3a4eTHbIX eaUHWLY

Tema 12. 3apaya MUHUMM3aUUK PYHKLMOHaNa: aKCTpeMarsibHble TOYKU (PpyHKLMOHana,
o0606L1eHHas Teopema Beneplutpacca. [LocTaTto4yHble NPU3HaKu 6€3yCnoBHOro MUHUMyMa.
Teopema 06 ycnosHom akcTpemyme. Mpumepbl.

naboparopHas pabora (3 yaca(oB)):

Llenb 3apaHms - Nony4nTb HEOOXOAMMbIE N LOCTATOYHbIE YCNOBUSI OLHO3HAYHOM Pa3pewnMocTy
3a4a4v MUHUMK3aumMn coyHkumoHana. lNMpy aToM hopMynmnpyoTCa 1 0OKa3blBAKOTCS TEOPEMDI
Beiepwrpacca, noctatoyHble npuaHaku 6e3ycnoBHOro MuHuMyma. [lokasbiBaetcs Teopema 06
OLHO3HAYHOWN pa3pewnmMocTi 3a4adm MMHUMU3aunn ons pyHkKumMoHana, rpagueHT KoToporo -
MOHOTOHHbI onepaTop. 0,1 3a4eTHbIX eanHUL,

Tema 13. MuHUMU3NpyloLwMe NnocnenoBaTefibHOCTU. Ol'paHVI'-IeHHOCTb MUHUMU3NPYIOLLLEN
nocneposatenbHoOCcTU. Cnabasi CXo0OUMOCTb MUHUMU3NPYIOLLLEN NOCNenoBaTesibHOCTMU. (0]
KOPPEKTHOM NOCTaHOBKE 3aga4yv MUHUMU3aLUUu.

naboparopHasi pabora (5 4aca(oB)):

ObcyxnaeTtcs BONPOC: BCeraa v MUHUMU3NpPYoLWas nocnenoBaTe/lbHOCTb CXOAMTCS K TOYKe
MUHMMYMa PyHKLMOHana. @opMynnpytoTcst ycnosusi, obecrneymsatollme orpaHn4eHHoCcTb U cnabyio
CXOAMMOCTb MUHMMM3UNPYIOLLE NocnenoBaTenbHOCTU. BBOAMTCS NOHATME KOPPEKTHOCTH
NOCTAHOBKM 334241 MUHMMMW3ALMW, FaBHOE YCNOBME KOTOPOW - CUNIbHAs CXOAMMOCTb
MUHMMM3VPYIOLLE NocnenoBaTenbHOCTH. 0,2 3a4eTHbIX eanHUL

Tema 14. MeToO HauCKOpeuLLIEro cnycka peLueHusa 3aga4yv MUHMMU3auumn coyHKUUOHana B
6aHaxoBOM NpocTpaHcTBe. TeopeMa 0 CXo0A4UMOCTM MeTopa ans audcepeHUMpyeMbix No
MaTo dpyHKUMOHanoB. TeopeMa 0 CXOOAMMOCTU MeTo4a ANA ABaxXabl auddepeHUMpyeMbiX NO
MaTo chyHKUMOHanoB. CnekTp oneparopa.

naboparopHasi paborta (5 yaca(oB)):

WNanaraetcsa noes rpadneHTHOro MeTona - Metoga Havmckopenwero cnycka. [lokasbliBaTcs
Teopema 0 CXOAMMOCTU MeToga ong audodpepeHumpyemblx no 'ato goyHKLMOHAN0B 1 Teopema o
CXOAMMOCTU MeTo4a Ans Asaxabl andpdoepeHumpyemblx rno ato gpyHkUnoHanos. 0,2 3a4eTHbIX
eaonHuy

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITe/IbHOM paboTbl AUCLUMINHBI (MOLYNISA)
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Buabi
Hepens | camoctositenbHon [TpynoemMKOCTb
ceMecTpa paboTbl (B yacax)

CTYAEHTOB

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

N Paspen

OucumnnuHbl CemecTp

Tema 1. OnemeHTbI
crneKTpanbHOWN Teopumn
NINHENHbIX
CaMOCOMPSAXEHHbIX
onepaTopos B noaroroska
1. [rmnbbepTOBOM 7 1 JomallHero
NpOoCTpaHCTBe. 3anaHuns
Onpepnenenuve
CaMOCOMpPSAXEHHOro
oneparopa, OCHOBHblE
CBONCTBA, NpUMeEpHI.

Tema 2.
OpToroHanbHble K
NPOEKUNOHHbIE
onepaTopbl. OCHOBHbIE
cBoKicTBa
NPOEKLNOHHbIX
onepaTopos. noaroToska K
2. [MonoxutenbHo pedoepary 3 pecpepar
onpeneneHHble
onepaTopbl, KOPEHb
KBagpaTtHbIA 13
NMONOXUTENbHO
onpeneneHHoro
onepartopa.

Tema 3. . CnekTp
CaMOCONPSXEHHOro
onepatopa, OCHOBHbIE
3. [Teopembi o cnekTpe
CaMOCONPSXEHHOro
oneparopa,
NHBAPWAHTHbIE
NoANpPOCTPaHCTBA.

Tema 4.
HeorpaHnyeHHble
NNHENHble oneparopbl,
OCHOBHbIE NMOHATUSA U
4. |onpeaeneHus.

" |CnekTpanbHoe
pasnoxeHue
HeorpaHW4YeHHoro
CaMOCOMpPSXEHHOr 0
onepartopa.

3 JomMallHee
3anaHune

NoAroToBka K
7 3  [TBOpYeckomy
3agaHuto

3 TBOpYeckoe
3anaHve

noaroToBka K
7 4  |Hay4yHOMYy 3 Hay4HbI goknan
noknagy
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 5. HennHenHble
onepaTopbl 1
doyHKLMOHanNb! B
6aHaxoBbIX
NpOoCTpaHCcTBax.
Onpepenenus,
OCHOBHblE CBOWCTBA.

" [PasnnyHbie Buabl
HenpepbIBHOCTN
onepaTopos, CBA3b
Mexay
LEMUHENPEepPbIBHOCTbIO
n
XEMUHENPEPLIBHOCTLIO.

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

Tema 6.
OudpdoepeHunan n
npounssogHas no [aro.
OudpdoepeHunan un
npounssogHas no
®pewe. CBA3b MexXay
. |npon3soaHbIMK ["aTO 1
dpelwe. O606LEHHASs
doopmyna JlarpaHxa u
HepaBeHCTBO Jlnnwwuua.
npocTpaHcTe. Jlemma
Pucca.
DakTop-NPOCTPAHCTBO.

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

Tema 7. [NpounssogHas u
rpagneHt
doyHKLUMOoHana.
OndpdepeHumpyemocTb
N rpagueHT HOPMbI.

. |OcHoBHbIE CBOMCTBA
rpagueHTa HopMmbl.
OndpdepeHumpyemocTb
MO HanpaBfEeHWUIo 1
IndohepeHLnpyemMocTb
no Weapuy.

7,8

NoAroToBka K
TBOPYECKOMY
3a4aHunio

TBOpYecKoe
3agaHue

Tewma 8.
[NoTeHunanbHbie K
MOHOTOHHbIE
noTeHumanbHble
onepartopsbl. [1pumepsl
noTeHumanbHbIX 1

. IMOHOTOHHbIX

noTeHuUuManbHbIX
orneparopos. Ycnosus,
obecneyusalouwme
MOHOTOHHOCTb
noTeHuUuManbHbIX
ornepaTopoB.

9,10

noarotToBka
JomallHero
3a0aHns

JomMallHee
3anaHne

PernctpaunoHHbii Homep 985814
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi

caMoCTOsITe/IbHOM

paboTbl
CTY0EeHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

Tema 9. Ycnosus
noTeHunanbHoOCTU
orneparopoB: yCcnoBus
noTeHunanbHoOCTN B
NHTEerpanbHown doopme,
yCnoBus
noTeHunanbHoOCTN B
AndodpepeHLmanbHoOn
goopme. CeeneHne
HEKOTOPbIX ypaBHEHWUI K
9KBVBAJIEHTHbIM
YypaBHEHUSM C
noTeHumanbHbIMK
oneparopamu.

11

noarotToBka
JomMallHero
3aaHns

JomMallHee
3anaHune

10.

Tema 10. Obwwue
CBOWCTBA
NoTeHUnanbHbIX
oneparopos.
YcuneHHas
HENPEepPbIBHOCTb
NoTeHUnanbHbIX
onepatopos. CBA3b
MeXay nonHom n
YCUNEHHOM
HENPEpPbIBHOCTbIO
NoTeHUnanbHbIX
oneparopos.

12,13

MOAroTOBKA K
pedoepaty

pegoepar

11.

Tema 11. Cnabas
NoslyHenpepbIBHOCTb Y
HenpepbIBHOCTb
PYHKLIMOHanNoB.
Kputepwii cnabor
NoslyHenpepbIBHOCTH
PYHKLIMOHanNoB.
Ycnosus cnaboi
NoJlyHenpepbIBHOCTH
BbINYK/bIX
PYHKLIMOHanNoB.
Ycnosus cnaboi
NnoNlyHenpepbIBHOCTU U
BbINYKNOCTU
AndodhepeHLmnpyemblx
PYHKLIMOHanNoB.
MNpumepbl cnabo
NoNlyHenpepbIBHbIX

CHU3Y OYHKLMOHANOB.

14,15

noaroToBka
JomMallHero
3a4aHns

JomMallHee
3agaHune
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
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Paspen
AucumnnnHbl

CemecTp

Hepnens
cemecTpa

Buabi
caMoCTOsITe/IbHOM
paboTbl
CTYAEHTOB

TPYyBOEeMKOCTb|
(B yacax)

dDopMbl KOHTPONSA
CaMOCTOATENIbHOMN
pabortbl

12.

Tema 12. 3apnaya
MUHUMU3aLUNn
doyHKUMoHana:
3KCTpeMasbHble TOYKU
doyHKLUMOoHana,
06o6bLeHHas Teopema
BenepuwTpacca.
JoctaTtoyHble NprU3Haku
6e3yCnoBHOro
MUHUMyma. Teopema 06
YCNOBHOM 3KCTPEMYyME.
Mpumepbi.

16

NoAaroToska K
YCTHOMY Onpocy

YCTHbI ONpocC

13.

Tema 13.
MuHuMn3unpyowme
NoCnenoBaTenbHOCTU.
OrpaHn4eHHOCTb
MUHUMN3NPYIOLLEN
NoCnenoBaTenbHOCTN.
Cnabas cxoamMmocTb
MUHUMN3NPYIOLLEN
NoCnenoBaTenbHOCTN.
O KoppekTHo
NOCTaHOBKE 3a4ayun
MUHUMU3ALNN.

17,18

noarotToBka
JomallHero
3a0aHns

JomallHee
3a0aHne

14.

Tema 14. MeTon
Hawnckoperwero crycka
peleHns 3ana4um
MUHUMK3ALNN
doyHKLWOHana B
6aHaxoBoM
NPOCTPaHCTBe.
Teopema 0 cxoouMoCTH
meToda ons
AndodpepeHLmnpyemMblx
no ["aTo pyHKUMOHANOoB..
Teopema 0 cxoouMoCTH
MeTonda ons asaxnbl
AndohepeHLmnpyemblx
no ["aTo pyHKUMOHANOoB..
CnekTp oneparopa.

19,20

NoAroToBka K
TBOPYECKOMY
3a4aHunio

TBOpYecKoe
3agaHue

NTtoro

54

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHUs

ObyyeHne npoucxoanT B oopMe nabopaTopHbIX 3aHATUN, a TakXXe CaMoCTOSTeNbHON paboThl
CTY[EHTOB.

MN3yyeHne kypca noapasymMeBaeT Nosy4yeHne npakTMyeckmx HaBolkoB ans 6onee rnybokoro
NMOHUMaHNS Pa3aenoB AMCLMNIVHbI HA OCHOBE PELIeHUs 3a4a4 W yNpaXXHEHWA, UNIOCTPUPYOLWMNX
[10Ka3blBaEMble TEOPETUYECKME MONTIOXEHMS, a TakXe pasBuTme abCcTpakTHOMO MbIWEHUS 1
CMOCOBHOCTM CaMOCTOSITENBHO A0KA3bIBATb YACTHbIE YTBEPXAEHNS.
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Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

CamocTosTenbHas paboTta npeanonaraeT BbiNofHEHWE foMalWHUX paboT. MpakTuieckme 3aaaHus,
BbIMNONIHEHHbIE B ayAMTOPWMW, MPedHa3Ha4YeHbl AN yKasaHUs obWwmnx MeTOA0B peleHns 3aaay
onpeneneHHoro Tuna. 3akpenuTb HaBbIKM MOXHO NULb B PE3yNbTate CaMoCTOSITENbHOM paboThbl.

Kpome Toro, camoctosTenbHas paboTta Bk/o4aeT NoAroToBKy K 3a4eTy. [pv noarotoeke K coave
3a4eTa Becb 06beM paboTbl pekOMeHAyeTCS pacnpenensiTb PaBHOMEPHO MO LHSIM, OTBEAEHHbIM 4N
NOArOTOBKM, KOHTPONMPOBATb KaX bl AeHb BbIMONHEHWS paboTbl. Jlyywe, ecnm MOXHO
nepeBbINONHUTL NNaH. Toraa Bceraa 6ynet peseps BPEMEHN.

6. OueHOYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMIMIIMHBI U y4e6HO-MeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOWN paboTbl CTYAEHTOB

Tema 1. AnemeHTbl CNEKTParbHOW TEOPUU JINHENHBIX CaMOCOMNPSAXEHHbIX orepaTtopos B
runb6epToBOM nNpocTpaHcTBe. OnpeneneHne camoconpsixXeHHOro oneparopa, OCHOBHbIe
CBOWCTBa, NpUMepbl.

nomallHee 3afaHve , NpUMepHble BOMPOChI:

B kayecTtBe goMallHero 3agaHns CTyoeHTaM npennaraetcs ons Ha60pa KOHKPETHO 3a4aHHbIX
oneparopoB goka3aTb MX CaMOCOMNMPAXEHHOCTb.

Tema 2. OpTOI’OHaHbeIe N NpoeKunoHHblIe onepaTopbl. OCHOBHble CBOMCTBaA NPOEeKUMNOHHbIX
oneparopos. [onoXuTenbHO onpeneneHHblie onepaTtopbl, KOPEeHb KBaapaTHbIA N3
nooXuTesIbHO onpenenieHHOro oneparopa.

pedepart , NpUMEpPHbIE TEMbI:

CTy,D,eHTaM npepnaraeTca No3HakKOMUTbLCA U NPeacTaBUTb B BUAE pedepara nokasaTtenbCcTBo
TeopeMbl O CyLleCTBOBAHNN KOPH4A KBAaOopaTHOro U3 NnoyioXXnTenbHO onpenesieHHoOro oneparopa.

Tema 3.. CI'IeKTp caMoconpsi>eHHOro oneparopa, OCHOBHble TeOpeMbl O CeKTpe
caMoconpsi>XxXeHHOro oneparopa, uHBapuaHTHblie NOOMNPOCTPaHCTBA.

TBOpYeCcKoe 3a4aHune , npuMepHble BOMpOoCHI:
[Mpepnnaraetcs, 03HAaKOMMBLWKCHL C TeMOM "VIHBapmaHTHbIE NOANPOCTPaHCTBA", onncaTb UX OJs
KOHKPETHO 3a4aHHOro oneparopa

Tema 4. HeorpaHuyeHHble NMHeNHbIe oneparopbl, OCHOBHbIE MOHATUA U onpeneneHus.
CneKktpanbHoe pa3noxeHue HeorpaHU4eHHOro caMoconpsiXeHHoro oneparopa.

Hay4HbI Ooknang , NpuMepHble BOMpPOCHI:

Ha camocTosiTenbHoe ndyyeHune BbIHOCUTCS TeMa: "3aMKHyTble onepartopbl. 3aMblkaHue oneparopa”,
MO KOTOPOW CTyAEHTbl FOTOBAT AOKNam.

Tema 5. HenuHenHble onepaTtopbl U (pyHKLMOHaNbl B 6aHaxoBbIX NPOCTPaHCTBAX.
OnpepneneHusi, OCHOBHble CBONCTBA. Pa3nuyHble BUAbI HENPEPbIBHOCTU ONepaTropoB, CBA3b
MeXay AeMUHenpepbIBHOCTbIO U XeMUHEeNpPepbIBHOCTbIO.

YCTHbI ONPOC , NPUMEpPHbIE BOMPOCH!:

Ha camocTosTenbHoe ndydyeHue BbiIHOCUTCS TeMa: "CBa3b MeXAY AEMUHENPEPbLIBHOCTbLIO 1
XEMUHENpPepbIBHOCTbIO".

Tema 6. OucbbepeHunan n nponssoaHas no aro. dudpcpepeHuman u nponssogHas no
dpewe. CBA3b Mexay nponssoaHbimu Mato n Ppelue. O606LweHHasa hopmMyna JlarpaHxa u
HepaBeHCTBO Jlunwumua. npocTpaHcTs. JleMMa Pucca. dakTop-npoCcTpaHCTBO.

JoMallHee 3ajaHne , NPUMEpPHbIE BONPOCHI:

Ha camocTtositenbHoe naydeHue BoiHocuTcs Tema: "ObobweHHas goopmyna JlarpaHxa n HepaBeHCTBO
JNvnwnua".

Tema 7. NponssogHas n rpagmeHT cpyHkLUoHana. duddpepeHumpyeMoCcTb U rpagueHT
HopMbl. OCHOBHble CBOMCTBA rpaauveHTa Hopmbl. JduddepeHunpyemMocTb NO HanpasaeHUIo U
auchdepeHumpyemocTtb no Lsapuy.

TBOPYECKOE 3aJaHune , NpuMepHble BONPOCHI:

IOns npoctpaHcTea Jlebera nony4ynTb ycnosus, obecneymsatolme CylecTsoBaHme Npon3soaHON Mo
"aTto, n ycnosung, obecneynsarolime CylwecTsoBaHe Npon3BoaHom no ®dpeue.
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Tema 8. NMoTeHUMaNnbHble U MOHOTOHHbIE NMOTeHUUaNbHble onepartopsbl. anIMepbl
noteHUuManbHbIX ® MOHOTOHHBbIX NOTEHUWaJIbHbIX ONnepaTtopoB. YcnoBus, o6ecnel-||/|Balou1.Me
MOHOTOHHOCTb NoTeHUuasibHbIX ornepaTtopoB.

JOoMallHee 3a4aHune , npuMepHblie BOMNPOChHI:

Lna 3agaHHbIX onepartopos NpPoBepuUTb X NOTEHUNaNbHOCTb N BbIMONMHEHUA yCﬂOBVII7I,
obecneunBatoLXx MOHOTOHHOCTb onepartopos.

Tema 9. Ycnosus noTeHUManbHOCTU OMepaTopoB: YCOBUS NOTEHLMaNbHOCTU B UHTErpanbHOM
copme, ycnosus noteHumanbHoCcTU B anddepeHumanbHon coopme. CeBeaeHne HeKOTOpPbIX
ypaBHEeHU K 9KBUBaNeHTHbIM ypaBHEHUSIM C NOTeHLMaNnbHbIMU onepaTtopaMu.

nomallHee 3aaaHve , NpUMepHble BOMPOChI:

MonyunTb yCnoBms NOTEHLMANbHOCTN AN oneparopa Hembiukoro, obnacts onpeaeneHus n obnactb
3Ha4eHwuih KOTOPOro - NpocTpaHcTea Jlebera.

Tema 10. O6LLMe CBOMCTBA NOTEHLMaNbHbIX ONepaTopoB. YcuneHHasi HernpepbiBHOCTb
noTeHUManbHbIX onepaTopoB. CBA3b MeX.Ay MNOMHOW U YCUNEHHOW HEeNpPepPbIBHOCTbLIO
noTeHLManbHbIX OnepaTopos.

pedepart , NpUMEpPHbIE TEMbI:

MoarotoBuTb pedoepat Ha Temy: "CBSA3b MEXAY MOMHON U YCUNIEHHON HEMPEPBLIBHOCTLIO
noTeHumanbHbIX onepatopos. [NMpumep AnzeHreHonepa.”

Tema 11. Cnabasi nonyHenpepbiBHOCTb U HENMpepbIBHOCTb (pyHKLMOHanoB. Kputepun cnabon
nonyHenpepbIBHOCTU (PyHKLLMOHANOB. Y CcnoBusi cnabon nonyHenpepbiBHOCTU BbIMyKJbIX
c¢pyHKLUMOHanoB. Ycnosusi cnabou nonyHenpepbiBHOCTU U BbiNyKNocTn audodpepeHumpyembix
c¢pyHKuMoHanos. NMpumMepbl cnabo nonyHenpepbiBHbIX CHU3Y (OYHKLMOHANOB.

oomatllHee 3aaaHue , NPUMepHbIe BOMPOCHI:

Ha camocTtositenbHoe nayyeHue BolHoCcMTCS Tema: "Cnabo nonyHenpepbiBHbIE CHU3Y PyHKLMOHaNbI".
3anaHve ons caMocTosTeNbHONM paboThbl: MOMy4nTb YCNOBMS, obecneynBarowme CBOMCTBO cnaboi
MONYyHENpPepbIBHOCTU CHU3Y NoTeHuuany oneparopa HembILKOro.

Tema 12. 3apaya MUHUMU3aUUK PYHKLMOHaNa: aKCTpeMarnbHble TOYKU (PyHKLMOHana,
obob6LweHHas Teopema Benepwitpacca. JloctatouyHble NpU3Haku 6e3ycnoBHOro MUHUMYMa.
Teopema 06 ycnoBHOM aKcTpemyme. Mpumepsbl.

YCTHbI/A ONPOC , NPUMEPHbIE BOMPOCHI:
Ha camocTtosiTenbHoe nayyeHve BoiHOCMTCS Tema: "Teopema 06 yCnoBHOM aKCTpemyme".

Tema 13. MVIHVIMVISI/IpyIOI.I.I.VIe nocnenoBsaresZibHOCTU. OrpaHuquHocn: MVIHVIMVI3I/IpleI.I.I.eI7I
nocneposartenibHOCTU. Cnabasi CX0O4UMOCTb MI/IHI/IMI/I3VIpy|OLI.I.eI7I nocnepoBarenbHoctu. O
KOppeKTHOVI nocraHoeke 3agayn MMUHUMN3aLUN.

JOoMallHee 3aaHune , npuMepHblie BOMNPOChHI:

MpuBecTn NpuMepbl PYHKLMOHAN0B, MUHUMU3NPYIOWMWE NOCNeA0BaTENbHOCTA KOTOPbIX HE CXOAATCS
K TO4KE MUHUMYMa.

Tema 14. MeTon HauckopewLlero crycka peLueHus 3agaym MUHUMU3auun oyHKLUOHana B
6aHaxoBOM npocTpaHcTee. TeopeMa 0 cXoAMMOCTU MeToaa ans audbdepeHumpyembix no Maro
cdyHKkumoHanos. TeopeMa 0 CX0AUMOCTM MeTo4a ONA ABaXAabl AudpcpepeHuupyeMmbix no Mato
cyHKuMoHanos. CnekTp oneparopa.

TBOPYECKOE 3aAaHue , NprMepHbIe BOMPOCHI:

Mony4nTb YCNOBUS CXOLMMOCTM METOL HAUCKOPEWLWEro cnycka pelweHunst 3aaqn MUHUMn3aumnm
KBaLpaTUYHOro hyHKLMoHana.

Tema . UToroBasi hopma KOHTpOns
[MpuMepHble BOMPOCHI K 3a4eTy:
[lns Tekywero KOHTPONS ycnesaeMoCcT NpeaycMOTPEHO NpoBedeHVeE 3a4eTa.

Bunetbl ong 3ayeta no cneunanbHOMY Kypcy
"MpuknagHon PyHKUMOHANbHbBIN aHann3"
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bunert 1

CnekTp caMoconpsXXeHHOro oneparopa, OCHOBHbIE TEOPEMbI O CMEKTPE CaAMOCOMNPAXEHHOMO
oneparopa,

Cnabasi nonyHenpepbiBHOCTb U HENPEPBLIBHOCTb doyHKLIMOHAaNoB. Kputepuii cnabor
NoNyHENPEepbIBHOCTU (OYHKLIMOHANOB.

bunet 2

MeTon Hanckopemnwero crnycka peweHns 3anadn MMHUMM3aumm gyHKLuoHana B 6aHaxoBoMm
npocTpaHcTBe. Teopema 0 CXxoAMMOCTM MeToda ans anddepeHumpyemblix no aTto pyHKUMOHANOB.

[MponsBogHas v rpagmeHT goyHkumoHana. dugpgepeHumpyeMocTb 1 rpaaneHT HOPMbI.

Bunet 3

PaannyHble BUAbI HENPEPBLIBHOCTY ONEPaToOpPOB, CBA3b MEXOY AEMUHENPEPBLIBHOCTbLIO U1
XEMUHENPEPLIBHOCTbLHO.

3apava MMHMMU3aUUKN PyHKLMOHANA: aKCTpeManbHble TOYKU PyHKUMOHana, obobweHHas Teopema
BeliepwTpacca. [JoctaTo4Hble Npun3Haky 6e3yCnoBHOro MMHMMyMa.
bunet 4

OundpdepeHunan n npomssogHas no Mato. AudpdpepeHuman n nponssogHas no dpeuwe. CeA3b
Mexay npon3sogHbiMu ['aTo n Ppelue.

MuHnMUnampyowme nocnegosatenbHocT. OrpaHMYEHHOCTb MUHUMUN3NPYIOLLEN
nocneposatenbHocTu. Cnabas cxoaAMMOCTb MUHMMU3MPYHOLWER NocnenoBaTenbHOCTH.
Bunet 5

O606weHHble Npon3BoaHble. OnpenenerHne. OCHOBHble CBOWCTBA. [1prMep HeOrpaHNYEHHOM
oyHKLMK, metowwei 0600LeHHbIE NPOM3BOAHbBIE.

Ycnosusi noTeHUManbHOCTU ONepaTopoB: YCNIOBUS NOTEHUMANbHOCTU B UHTErpanbHON doopme,
yC/iOBMSA MOTEHLMaNbHOCTN B AndpdpepeHLmansHomn goopme.

Bunet 6

HepaeeHcTtBa ®pugpuxca u lNyaHkape.

OpToroHanbHble U NPOEKUNOHHbIE onepatopbl. OCHOBHbIE CBOMCTBA NPOEKLMOHHbIX ONepaTopos.

Bunet 7

Teopema Pennuxa

HenunHeiHble onepaTopbl 1 OyHKUMOHaNbI B 6aHaxoBbix NpocTpaHcTBax. OnpeneneHms, OCHOBHbIE
CBOICTBA.

Bunet 8

Cnepnbl chyHKLMIA N3 npocTpaHcTBa Cobonesa.

Ycnosusi cnaboii nonyHenpepbIBHOCTY U BbINYKIOCTU ANdOdEPEHLNPYEMbBIX (OYHKLIMOHANOB.
MpumMepbl cnabo nonyHenpepbiBHbIX CHU3Y (PYHKLMOHANOB.

bunet 9

Teopema 06 3kBMBaNEHTHbIX HOPMUPOBKAX.

OndpdepeHunan n npomssogHas no Mato. AudpdpepeHuman n nponssogHas no dpewe. Cea3b
Mex .y nponssogHbiMu ["aTo n dpele.

Bunet 10

MonoxuntenbHo onpeaeneHHble onepaTopbl, KOPEHb KBAAPATHbIA N3 NONOXUTENbHO ONpPeaeneHHOro
oneparopa.

OnpeneneHve caMoCconpPsiXeHHOro ornepaTopa, OCHOBHbIE CBONCTBA, MPUMEPHI.

Bunet 11
CnekTpanbHOe pa3noxeHne HeorpaHMYeHHOro CaMoCOoNpPSXEeHHOro oneparTopa.
CBa3b Mexay NOMHOM MU YCUNEHHON HENPEPbLIBHOCTbIO NOTEHLMANbHbBIX ONepaTopos.

Bunet 12

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PerunctpaumnoHHbii Homep 985814 5AE
Crtpanunua 17 n3 21. il VHITI

S OEMALIGH



Mporpamma ancumnavHbl "JononHnTensHble rnasbl MatemMaTnyeckoro aHannsa"; 010400.62 MNpuknagHas matematmka u MHpopmaTuka;
npodgoeccop, A.H. (npodpeccop) MNasnosa M.®d.

Teopema o0 cxoouMMoCT MeTona ansg Asaxabl anddepeHumnpyembix no 'ato goyHKLMOHANOB.
OCHOBHble CBOMCTBA MPOEKLMOHHbBIX ONepaTopoB.

Bunet 13

Cnabasi nonyHenpepbiBHOCTb U HENPEPBLIBHOCTb doyHKLIMOHaNoB. Kputepuii cnabol
nonyHenpepbiBHOCTN (PYHKLIMOHAOB.

OundpdepeHumpyemMocTb No HanpasneHuio n auddepeHumpyemocTtb no Leapuy.

Bunet 14

OdundpdepeHunan n npomssoaHas no Mato. dudpdepeHuman n nponssogHas no dpewe. Ceasb
Mexay npoussoaHbiMM [FaTo n Ppele. Ycnoeus, obecneynsaowme MOHOTOHHOCTb NOTEHUMANbHbIX
onepaTopos.

Bunet 15
O606LeHHble Npon3BoaHble. CBOWCTBA.

YcuneHHas HenpepbIBHOCTb NMOTEHLMANBbHbLIX ONepaTopoOB. CBs3b mMexay NONHOM N yCMﬂeHHOVI
HernpepbIBHOCTbIO MOTEHLUMANIbHBLIX ONMepaTopoOoB.

Bunet 16

YcnoBus noTeHUnanbHOCTM ONepaTopoB: YCIOBUS MOTEHUMANIBHOCTY B UHTErpanbHON oopme,
yCNnoBus NOTEHUMANbHOCTU B AudpdoepeHunanbHon goopme.

OKBUBANEHTHbIE HOPMUPOBKK NMPOCTPAHCTB Cobonesa.

7.1. OcHOBHas nuTeparypa:

1. AH4ymkoB, AHaTtonuin Muxannosny. BeeneHne B MaTeMaTn4eCckuii aHanma B BONpocax v 3agayax:
[ons ctyneHToB 1 kypca goms. dpak.] / A.M. Anuwnkos, P.J1. BanuynnuH, P.A. Oanwes; KasaH. roc. yH-T,
®du3s. pak..-KasaHb: [KazaH. roc. yH-1], 2006.-69 c.

2.AH4mkoB, AHatonuin Muxamnosuy. BeefneHne B MaTeMatyeckuin aHanms B Bonpocax 1 3agadax
[TekcT : anekTpoHHbIN pecypc] / A.M. An4ukos, P.J1. Banuynnun, P.A. Hawvwes ; KasaH. roc. yH-T,
du3. pak. - OnekTpoHHble faHHble (1 dpaiin: 0,35 M6) .- (KasaHb : Hay4Has 6ubnmoteka KasaHckoro
doenepanbHoro yHusepcuteta, 2014) .- 3arn. ¢ akpaHa .- Pexxum goctyna: oTKpbITbIN.

<URL:http://libweb.ksu.ru/ebooks/publicat/0-759223.pdf>.

3.banawosa, Ennzaeseta flkoBnesHa. Matematmnyeckuin aHanms: y4eb.-meToa. nocobve ans
CTYOEHTOB eCTeCTBEHHOHay4. creumanbHocTer / E. 4. banawoea; KasaH. roc. yH-T, 9KOH. rak.,
Kadp. akoHoMmumkm.-KasaHb: KasaH. roc. yH-1, 2005.?758 c.: Tabn., rpad.; 21.-ISBN 5-98180-146-8,
100.

4. bepmaH I'. H. CbopHuMK 3a8a4 no Kypcy matemMaTnyeckoro aHanmaa: y4eb. nocobuve / I.H.
BepmaH.-[22-e n3a., nepepab.].-CaHkT-MeTtepbypr: Mpodeccus, 2005.-432 c.: un.;
21.-(Cneumanucr).-ISBN 5-93913-009-7, 5000.

5. Oemnposuy, Bopuc Maenosuy. COOPHMK 3aaay 1 yNpaxXHEHW N0 MaTeMaTM4eCKOMy aHanmay:
Yyeb. nocobue ans By3os / b.MN.Oemunaosny.-M.: ACT: Actpenb, 2004.-558c¢..-ISBN
5-17-010062-0((ACT)).-ISBN 5-271-03601-4(( AcTpenb)).

6. WepcTtHeB, AHaTonuin Hukonaesuy. KoHCNeKT nekumii No MaTteMaTn4yeckoMy aHanmay: y4ebHoe
nocobve onsg mart. cneumnanbHocTel u HanpasneHuii yH-toB / A. H. WepcTHeB.-M3naHue 4-e .-KasaHb:
KasaHckuii rocynapctBeHHbIn yHuBepcuteT, 2005.-373c¢.: rpad.; 29.-Ykas. UMeH., npeam.,
ob6o3HayeHwnii: ¢.365-372.-bnbnurorp.: c.4.-ISBN 5-98180-151-4, 500.

7.WepcTHes, AHaTonuin Hukonaeswmy (O-p gous.-mat. Hayk ; 1938 -) .

KoHcnekT nekumin no MatemMatnyeckomy aHanuay [TekcT: anekTpoHHbIn pecypc] / A. H. WepcTHes .-
N3n. 5-e .- OnekTpoHHble foaHHble (1 dhain: 2,66 M6) .- (KasaHb : KasaHckuii rocy4apCTBEHHbIN
yHusepcuteT, 2009) .- 3arn. ¢ akpaHa .- Pexum goctyna: oTKpbITbIN .-

8. HataHcoH W.IN. Teopusi goyHKLMIA BELWECTBEHHOIO NEPEMEHHOro Teopust OYHKLUMIA BEWECTBEHHOMO
nepemeHHoro. - Cl16.: laHb, 2008. - 560c
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9BC "MNaHb": http://e.lanbook.com/books/element.php?pl1_id=284

9. MapoH WN.A. ndhdepeHumnanbHoe N MHTerpanbHoOe UCYMUCIEHNE B NpuMepax 1 3agadax. PyHkumm
oQHow nepemMeHHol. - CI6.: JlaHb, 2008. - 400c

9BC "IlaHb": http://e.lanbook.com/books/element.php?pl1_id=254

10. Cnueak M. Matematnyeckunii aHanna Ha MHoroobpasusix. - Cl16.: JlaHb, 2005. - 160c
9BC "MNaHb": http://e.lanbook.com/books/element.php?pl1_id=377

7.2. lononHuTenbHasa nureparypa:

1. Cnoopos A. M. Yucnosble psiabl: yuebHoe nocobue, KasaHb: M13a-Bo KasaH.roc.yH-ta, 2009.-48c.

2. ®uxteHronbu, Mpuropuin Muxaiinosmy. OCHOBbI MateMaTnyeckoro aHannaa: [y4ebHuk] / . M.
duxteHronbl.-N3a. 4-e , ctep..-Cl16.: JlaHb, 2004.-YuebHrkmn ans By3os, CneunanbHas
nuteparypa).

[H.] 1.-2004.-440 c.: un..-Ha tnt. n. MecTto n3g.: M..-Anc. ykas.: ¢.434-440.-ISBN
5-9511-0010-0.?ISBN 5-8114-0190-6((4.1)).

3. CbopHuMk 3aaad no matematnydeckomy aHanmay: [B 3 1.] / J1.0. Kynpsieues, A.L. Kytacos, B.W.
Yexnos, M.W. WabyHuH.-N30. 2-e, nepepab. u gon..-Mockea: duamatnut, 2010.-; 22.-ISBN
978-5-9221-0305-3((8 nep.)), 1000.

4. BeeneHue B aHanu3: y4ebHo-meToamnyeckoe nocobue / KazaH. (Mpusonx.) doenep. yH-T;
[aBT.-coCT.: K.0p.-M.H., gou. P. H. l'ymepos, K.g.-M.H., aou. ®. ®. CyntaHbekos].-KazaHb: [KasaHckuii
(MpwBonXxckuin) penepanbHblii yHBepcuteT], 2011.-51 c.: nn.; 21.-brnbnuorp.: ¢. 51 (10 HasB.), 100

5. 3opwny, Bnagnmmnp AHTOHOBMY. MaTemMaTuyeckuin aHanm3 3a4ad ectecTBo3HaHus / B.A.
3opwuy.-Mocksa: M3g-so MLUHMO, 2008.-135 c.; 21.-bubnuorp.: ¢. 114-124 n B noacTpo-.
npumen..-ISBN 978-5-94057-392-0, 400.

6. CnpaBoyHoe nocobue no Bbicwe matematumke: [B 5 1.].?M.: Sautopman YPCC,
2004.-(AHTn demmnoosuy).

T. 1: Matematnyecknin aHanus: BBEAEHNE B aHanu3, nponssoaHas, nHrerpan / V. . J1awko [u
np.].72004.7358,[1] c.: nn..-ISBN 5-354-00657-0.

7. CnpaBo4Hoe nocobue no Bbiclwein matematuke: [B 5 1.] / U. W. Nswko [n op.].-M.: Eautopuan
YPCC, 2005.-(AHTndemnaosuny).

T. 2: Matematmnyeckuin aHanna: psabl, yHKLMM BEKTOP. aprymeHTa.-2005.-222, [1] c.; 24.-ISBN
5-354-01083-7.

7.3. UHTepHeT-pecypcChl:

AHunkos, AHatonunin Muxannosud. BeeoeHune B MateMaTnyeckmnin aHanmsa B BONpocax 1 3agadax
[TekcT : anekTpoHHbIN pecypc] / A.M. Anuyukos, P.J1. BannynnuH, P.A. Javwes ; KasaH. roc. yH-T,
du3. pak. - OnekTpoHHble aaHHble (1 dpaiin: 0,35 M6) .- (KasaHb : Hay4Has 6ubnmoteka KasaHckoro
doenepanbHoOro yHusepcuteta, 2014) .- 3arn. ¢ akpaHa .- Pexum goctyna: oTKpbITbIiA. -
http://libweb.ksu.ru/ebooks/publicat/0-759223

MapoH U.A. OudbdepeHumnanbHoe n MHTErpanbHoe NCHUCNeHne B npumepax n 3agadax. DyHkumMm
o4Ho nepemeHHoi. - CI16.: Nanb, 2008. - 400c -
http://e.lanbook.com/books/element.php?pl1_id=254

HataHcoH W.T1. Teopus doyHKLMI BEWECTBEHHOrO NepeMeHHoro Teopns qoyHKLMIA BELWECTBEHHOIO
nepemeHHoro. - Cl16.: JlaHb, 2008. - 560c - http://znanium.com/go.php?id=377270
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http://e.lanbook.com/books/element.php?pl1_id=377
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8. MarepuanbHo-TexHU4yeckoe obecrneyeHne QUCLMUNINHbI(MOAYS)

OcBoeHune ancumnnunbl "ononHuTeNbHbIE raBbl MaTeMaTnyeckoro aHannaa" npegnonaraet
MCNONb30BaHNE CNeayowero MatepmanbHO-TEXHNYECKOro obecnevyeHns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAIMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHENWmnxX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, Npenogasartenei Beaywmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 0Bpa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraumm, SHUXKNONEaNn, CAOBapu U CPaBOYHNKN,
3aKkoHo4aTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3gaHus,
BbiyckaeMble nsgatenbcrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCyAapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW OMCLMMNAUHBI UIMEETCA B HANMYUN B
3NEeKTPOHHO-bMbnnoTeyHom cucteme Miagatenbctea "/laHb" , HOCTYN K KOTOPOW NpenocTaBneH
ctyneHtam. O6C Mapatenbctea "[laHb" BKNtoYaeT B cebst INeKTPOHHbIE BEPCUUN KHUT N30aTenbCcTBa
"laHb" 1 opyrux BeOylwmnx N3natenbCcTB y4ebHOM nMTepaTyphbl, a Takxe 3N1eKTPOHHbIE BEpCUn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
N3patenbctBa "flaHb" obecneymBaeT 4OCTYN K HAy4YHOW, y4eOHON nuTtepatype 1 Hay4HbIM
nepuoanyeckmm n3gaHnsm no MakCrManbHOMY KONMMYECTBY NPOCOUIbHbBIX HanpasneHnn ¢
cobnogeHneM BCeX aBTOPCKUX N CMEXHbIX NPas.

NabopaTtopHble 3aHATNS MO AUCUUNAVHE NPOBOAATCS B ayANTOPMUN, OCHALLEHHOW OOCKOW 1
MEeNoM(MapKepoM).

Mporpamma cocTtasneHa B cootBeTcTeum ¢ TpebosaHnsmm GrOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHnio 010400.62 "lpuknagHaa marematmka n nHgopmartmka” n npouno NoaroToBku
MaremaTnyeckoe MooenmpoBaHue .
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