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1 Heau n 3a1a4u M3yYeHUs1 AUCHUILIMHBI (MOYJIs1)
1.1 Ilesb OcBOEHMS M CHUTIITHHBI.
Ilemn oOCBOCHHWS  JUCHUIUIMHBI ~ ONpeAeNieHbl  (eepalbHbIM  TOCYAapCTBEHHBIM

CTAaHJAPTOM BBICIIEr0 MNPOPECCHOHATBHOIO O00pa30BaHUS IO HAIPABICHUIO IOATOTOBKU
44.03.05 Ilemarormueckoe oOpa3oBaHue (¢ AByMs NpoduIsIMH TOATOTOBKM) «Maremartuka,

HNndpopmaruka» B paMKax KOTOPOU MpenofaeTcs JUCIUILINHA.

HensstMmu ocBOeHUS TUCHUIUIMHBL «DIEeMEHTHl (DYHKIMOHAIBHOTO aHAINW3a» SBISAIOTCA
(dbopmHpoBaHUE Y CTYJACHTOB 0a30BBIX 3HAHUHN MO (PYHKIIMOHAIBHOMY aHAJIN3Y, MaTeMaTHYeCKON
KYJIBTYPBI, CIOCOOHOCTEH K aJITOPUTMUYECKOMY M JIOTHYECKOMY MBIIIICHNIO; ()OPMHUPOBAHUE U
pa3BUTHE JMYHOCTH CTYACHTOB; OBJAJCHHE COBPEMEHHBIM ammaparoM (QyHKIMOHAIBHOTO
aHanM3a JUid JalbHEHIIEero UCIHOJIb30BaHUS B JPYTHX OOJIACTAX MATEeMaTHYECKOTro 3HAHHS U
JTUCHUTUIMHAX €CTECTBEHHOHAYYHOTO CO/ICPIKaHUs

1.2 3apaun TUCHUILINHLL.

3amauamMy U3y4YEeHUS AUCIUTUTUHBI SIBISIOTCS:

1 mosydyeHue CTyJ€eHTaMH OCHOBHBIX TEOPETUUECKIX 3HAHUM;

2 pa3BUTHE IIO3HABATEIILHON JAEATEIbHOCTH;

3 mnpuoOpeTeHHEe TNPAKTHYSCKUX  HABBIKOB  PAa0OTBl € TMOHATHSAMH U OOBEKTaMU
(GYHKIIMOHAIBLHOTO aHaAIK3a

1.3 MecTo AucuMIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMblI.

JucuuiuinHa «OJeMeHThl (YHKIMOHAIBHOTO aHalu3a» OTHOCHTCS K BapHaTUBHOU
o0s3arenpHOM yacTu broka 1 "Aucuunnuasl (Moaynn)" yuyeOHOTO IIaHa YWTaeTcs Ha 3 Kypce B

5 cemectpe.

Mecro kypca B Npo(hecCHOHANBHON IOATOTOBKE OakajlaBpa OIPEAENSeTCs POJIBI0
(YHKIIMOHAJIBHOTO aHajiu3a B (POPMUPOBAHUU BHICOKOKBAIU(DHUIIMPOBAHHOTO CIIEHUAIKNCTA IO
HanpaBieHuto llenarorndyeckoe oOpa3oBaHue. JlaHHas AMCHUIUIMHA SABISETCS OJHOW U3
OCHOBHBIX JUCHMIUIMH JJIs JAJbHEHIIEr0 M3y4YeHUs AMCLUIUIMH BBICHIEM MAaTeMaTUKU U

MEXaHUKH.

JUIs yCIemHOro OCBOEHUS AMCLUIUIMHBI OOYyYaroIIMHCS JOJDKEH BIAJAETh 3HAHUAMH,
YMEHMSAMH ¥ HaBBIKAMU [0 IIporpaMMmaM JUCHUIUIMH «Marematnyeckuil aHanusy, «JInHelHas
anreOpay, «Anredpay.

1.4 Ilepevyenb MJIaHMpPyeMbIX Pe3yJbTATOB O00y4YeHHMs IO JAMCUHMILIMHE (MOIYJI0),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMHU Pe3y/1bTaTaAMH 0CBOCHHS 00pa30BaTeJbHON MPOrpaMMbl

W3ydyenune naHHOM yueOHOM AMCLUMIUIMHBI HAampaBleHO Ha (OPMHUpPOBaHHE Y
00y4armuxcs caeayoned KOMIETeHINH:

Kon n HamMeHOBaHME HHANKATOpA™® HOCTHKCHHUS PesynbraTel 00y4eHus 10 TUCIUILTHHE
KOMIIETEHIINHA




KOJI U HAMMCHOBAHUC I/IHJII/lKaTOpa* JOCTUKCHHUA PeSyJ’ILTaTbI O6y'—I€HI/Iﬂ 10 JUCLHMIIJIMHEC

KOMIICTCHIINH

OIIK-8 Cnoco0en ocyuiecTBJSTh MeJArOrHYecKyl0 AesiTeIbHOCTh Ha OCHOBE CHENHAIbHBIX HAYYHBIX
3HaHM#

HNOIIK-8.1  JleMoHCTpUpYyeT  CHEIHAaIbHEIC
Hay4yHble 3HaHUS B TOM 4YHCIIE B IIPEIMETHOH
obnactu

3HaTh OCHOBHBIE TEOPEMBI TEOPUU JIMHEHHBIX
HEIPEPHIBHBIX OTMepaTopoB, MPUHIUIT
CKMMAIOIIUX OTOOpaKEHUN U APYTHUe TEOPEMBI O
CYIIECTBOBAaHUHU PEIICHUN Pa3IUYHBIX KJIACCOB
ypaBHEHUH

YMers pemate  3amaud  (QYHKIIMOHATIBLHOTO
aHaJlM3a; NPUMEHATH [OJTy4YCHHbIE HABBIKU B
JIpYTUX O00JIacTsIX MaTeMaTH4eCKoro 3HaHUs U
JUCIUILTHHAX €CTEeCTBEHHOHAYYHOTO
COJIepIKaHus;

Brnagers anmaparom ¢yHKIIMOHAJIBHOTO aHAIN3a,
METOJaMH TPUMEHEHUsT JTOro ammapara K
PELICHHUIO 3a/1a4

HOIIK-8.2 Ilpumenser MeTonsl  aHamu3a
Mearoruyeckoil CUTyaluu, NpodecCHOHATBHOM
pednekcun Ha OCHOBE CIIENMANBHBIX HAayYHBIX
3HaHUHI

3Hath  (GOPMYNIHMPOBKM ¥ JOKa3aTelbCTBA
YTBEPKIACHUMA, METO/IbI UX JI0KA3aTEIbCTBA

YMerb JOKa3bIBATh YTBEPKACHUS
(YHKLIMOHAJIBHOTO aHajM3a; CTAaBUTh 3a/a4M,
I10JIB3YSCh SI3bIKOM (DYHKIIMOHAJIBHOTI'O aHAJIN3a

Bragetp MeTomamu  (YHKIHOHAJIBHOTO —AaHAIM3a MPU
npodeccroHanbHON pedIieKCHu

2. CTpyKTypa H coep:KaHue JMCIHILIHHbI

2.1 PacnpeaesieHue TPyA0€MKOCTH JUCHUILIMHBI 110 BUAAM padoT

O6mas Tpy10EMKOCTh JUCUUIUIMHBI COCTABIS€T  3a4€THBIX €IMHUIl (_ 4acoB),
UX pacmpeesieHue 1o BujaM padoT NpeCcTaBIeHO B TaOIHUIle

Bunst padot Bcero Dopma o0ydeHHs
4acoB OYHO- 3a049Has
OYHas
3a04Hast
5 X X X
ceMecTp ceMecTp ceMecTp Kypc
(gacsl) (gacsl) (gacsr) (gacer)

KonTakTHas pa6oTa, B TOM 4ncie:
AyIMTOpHBIE 3aHATHS (BCEro): 34 34
3aHATHUS JIEKIIHOHHOTO THIIA 16 16
J1a00pATOPHBIC 3aHATHUS 18 18
WNnas koHTaKTHas padoTa: 2,2 2,2
KoHTponb caMocTosTeIbHOM paboThI

2 2
(KCP)
ITpomexyrounas arrecrarms (MKP) 0,2 0,2
CamocTosiTeIbHAs1 paboTa, B TOM
qyucie:
Camocmoamenvroe usyuenue paszoenos,
CAMON0020MosKa (npopabomka u
nogmopenue AeKYUOHHO20 MAamepuana u
mamepuaia — y4eOHUKO8 U Y4eOHbIX 35,8 35,8
nocobutl, n0020MoeKa K 1a060pamopHuiM U
NPAKMUYECKUM 3AHAMUIM, KOILOKGUYMAM
um.o.)
IToaroroska K TeKyImeMy KOHTPOIIIO
KonTtpoas:
IloaroroBka K 3K3aMeHy




Oo6mas gac. 72 72
TPYAOEMKOCTh B TOM 4YHCJIe
KOHTAKTHAS 36,2 36,2
padora
3a4. e 2 2

2.2 Conep:xanue JMCUMILTHHBI

Pacnpenenenne BumoB yueOHO pabOThI M KX TPYIOEMKOCTH IO pa3ieaM JUCIUTUINHBI.

Pa3gensl (Tembl) OUCHUILIMHBEL, u3ydaemble B 6 cemectpe (3 kypca) (ounas ¢opma
00yueHus1)

KonuuectBo gacos
Bx
Ne HanmenoBanne pa3nenos (Tem) AyHTOpHAA o;?{};lsllHT
Bcero pabota pabora
JI 113 JIP CPC

1. JIuHelHbIE HOpPMUPOBAHHBIC IPOCTPAHCTBA 11 2 3 6
2. |IlpuHIMI CKUMAIOUINX OTOOPaKSHHUN 13 | 2 3 8
3. |JIuneiHble OnEepaTOphI 15 | 4 4 7
4.  ['mnpOepTOBBI MPOCTPAHCTBA 148 | 4 4 6,8
5.  |BnosaHe HenpephIBHBIE ONEPAaTOPbI 16 | 4 4 8

UTOI'O no pazoenam oucyuniutvi 69,8 | 16 18 35,8

Kontposs camocrositensHo# pabotsl (KCP) 2 2

[Tpomexyrounas arrecraus (MKP) 02 | 02

IToaroToBKa K TEKYIEMY KOHTPOJIIO

O01as TPYJ0EMKOCTb 110 TUCIUILIHHE 72 72

[Tpumeuanue: JI — nexuuu, [13 — mpaxtuueckue 3ansaTus / cemuHapsl, JIP — mabGoparopHsie
saasTusi, CPC — camocrositenpHas paboTa cTyaeHTa

2.3 Conep:xanue pa3iesoB (TeM) THCIUTLINHBI

N dopma
o
. | HaumenoBanue TCKYIICTO
i/ Coneprxanue pasnuena
paznena
1| KOHTPOJISI
1 2 3 4
1 JIuneitnbie JIvHeiHbIe 1 HOPMUPOBAHHBIE TPOCTPAHCTBA.
HOPMUPOBAHHBIC JFA I C[ o
: . Cla,b] Lyla,b] VCeTHBII onpoc
IPOCTPAHCTBA Hpumeper: P, ', T, o P - p
Tononorusa. Teopema 0 BIOKEHHBIX IIapax.
Teopema bapa.
2 [TpuHIMDO [TpuHIUT CKUMAIOIIUX OTOOPaKEHUI.
CKUMAOIINX [Ipumenenne [1CO k ypaBHEHUsAM, YeTHslit onpoc
0TOOpaxKeHH anredpanyeckuM cHUcTeMaM, HHTETPaTbHBIM
ypaBHeHUsIM. OOOOIIEHHBIN TPUHITUIT
CKMMAIOIINUX 0TOOpaKeHUH.
3 JIuneitnbie JIvHeiHbIe HenpepPhIBHBIE ONIEPATOPHI.
IepaTophl [Tpumepsl. HopMma oneparopa. Ilonnora
oreparop pumep opMa oneparopa. IlonHo KOITOKBHYM
IIPOCTPAHCTBA L(X ,Y). [Tpunimn
PaBHOMEPHOI OrpaHUYEHHOCTH.




®dopma

Ne
HanmenoBanue TEKYILIErO
n/ Copnep:xanue pazzena
pazznena
h§ KOHTPOJISt
OO6paTuMOCTh JTMHEUHBIX ONIEPATOPOB.
Teopema banaxa-Illteitnraysa. Teopema
Xana — banaxa. CnekTtp JuHeitHOTro
HENPEPBIBHOIO OllepaTopa.
4 'une6epToBsI KoneuHoMepHBIE IPOCTPAHCTBA. Y CTHBII onpoc
IIPOCTPAHCTBA I'uns0epToBbl pocTpancTBa. Psbl Pypobe.
5 Bnonne Brnonne HenpepbiBHBIE oniepaTopsl. [Ipumep
HEIPEpbIBHbIE BIIOJIHE HENIPEPBIBHOIO OIlEpaTopa B
OIepaTopel L.[a.b] Conpsxennsie oneparopsi.
KonnokBuym
KoneuHoMepHBIE ONIEPATOPBI.
IIpencraBieHue BIOIHE HENPEPHIBHOIO
olepaTopa B BUJI€ CyMMbl KOHEUHOMEPHOTO U
MaJIoro 1no Hopme. Teopust @pearosibma.
2.3.2 3aHATHA CEMUHAPCKOI'0 THIIA
He npexycMmoTtpensl.
2.3.3 JlaGopaTopHbIe 3aHATHS.
Ne ®opmMma
. HaumenoBanue .
n/ TemaTHKa NMPaKTUYECKUX 3aHATUH TCKYyILCTo
paszzneina
H KOHTPOJIS
1 2 3 4
1 JInnelinble JIuneiinble npocTpancTBa. CXOAMMOCTb.
CamocrosTensH
HOPMHUPOBAHHbIE
as pabota
MIPOCTPAHCTBA
2 ITpuHnun [Mpuniun cxxumaromux otroopaxenuit. Ero
COKMMAIOIINX IIPUMEHEHNE K CKaJSIPHBIM YPaBHEHUSAM, K | YCTHBIN ompoc,
0TOOpakeHH cucreMaM anreOpanyecKuX ypaBHEHHH, K | CaMOCTOSATENbHA
JuddepeHMaIbHbIM M MHTETpaIbHbIM g pabora
YPaBHEHUSAM
3 JInnennoie Jluneiinbie otoOpaxkenus. Omnepanuu Ha K
OHTPOJIbHAS
HEeNpepbIBHBIE HUMU. OIneHKa W BBIYHMCIEHHE HOPMBI T%
abora
OIIepaTopsl OIIepaTOpOB P
4 I'uns6epToBBI CkasiipHOE MPOU3BEIEHHUE U €TI0 CBOICTBA. K
OHTpPOJIbHAS
MIPOCTPAHCTBA I'uns6epToBel MpocTpancTBa. Teopema o 12%0 .
T
npoekuuu. Psaaer Oypse. P
5 Bnonne YpaBHEHMS € BBIPOXKACHHBIM  SIPOM. | YCTHBIN OIPOC,

HCIIPCPBIBHBIC

Haxoxnenue XapaKTCPUCTHICCKUX YHCECII

CaMOCTOATCIIbHA




No ®dopma
. HanmenoBanue .
i/ TemaTrKa NMPaKTHYECKUX 3aHSITHIA TCKYLIEro
paznena
H KOHTPOJISI
OTIePATOPHI U COOCTBEHHBIX (YHKIIMA HHTETPAIHLHOTO s pabota
ypaBHeHus. TeopeMbl Opearoibma

2.3.4 IlpuMepHas TeMATHKA KyPCOBBIX padoT (IIPOEKTOB)

Kypcosvie pabomui - ne

npeodycmompeHvl

2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 O0ecnedeHHs AJIsl CAMOCTOATEIbHOH PadoThI
o0y4yaomuxcs Mo AUCHUILIHHE (MOLYJII0)
2.4 Ilepeyenb y4eOHO-METOAMYECKOr0 00ecedeHHs AJIsl CAMOCTOSITEIbHONH PadoThl
o0y4yamuxcs Mo AUCHUILIAHE (MOLYJII0)

Hepequb y‘{e6HO'MeTOHI/IquKOFO obecneueHus JUCHUITIIINHEI I10

Ne Bup CPC BBITIOJTHEHHIO CAMOCTOSITENTLHOM PaboThI
1 [IpopaboTka Meroanueckue ykazaHus 0 OpraHu3alii CaMOCTOATEIbHON
y4eOHOro paboThl, yTBEepKaAeHHbIE Kadeapoil pyHKIIMOHAIBHOTO aHAIN3a U
(TEOpPETUYECKOTO) anreopsl mpotokoa Ne 9 ot 13 anpens 2021
MaTepuaa
2 Brinonnenue Meroanueckue yKa3aHus o OpraHu3aluu
JIOMaITHAX 3aJaHUI |CaMOCTOSATEIIbHON paboTHI, YTBEPKICHHBIE Kadeapoun
(pemienue 3a1au4) (GYHKIIMOHATBFHOTO aHanmu3a U anredpbl mpotokon Ne 9 ot 13
anpens 2021
3 [ToaroroBka K Meroanueckue yKa3aHus o OpraHu3aluu
TEKyIeMy KOHTPOJIIO CaMOCTOSITEIbHON paboTHI, YTBEPKICHHBIC Kadeapou
(GYHKIIMOHATBFHOTO aHanmu3a U anredpbl mpotokon Ne 9 ot 13
anpens 2021
4 [IpomexyTounas Meroanueckue yKa3aHus o OpraHu3aluu
aTrecranus (3a4er) CaMOCTOATEIIbHOMN paboTHI, YTBEPKICHHBIE Kadeapoi

(GYHKIIMOHATBFHOTO aHanmu3a U anredpbl mpotokon Ne 9 ot 13
arnpens 2021

Y4eOHO-METOAUUECKIE

MaTepHasbl ISl CaMOCTOSITENIbHOM pPadOThl O00yYaroIIUXCs U3

YHCiIa MHBAIKOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMHU 3710poBbst (OB3) mpenocrasnsorces
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM HX 3[JOPOBBS U BOCIIPUITHS HH(DOPMAILIIH:

JUig nun ¢ HapyLIEHUsIMH 3pEHUS:

— B Iie4aTHOU popme yBeTHMueHHBIM HIpUPTOM,

— B (popMe PIEKTPOHHOTO JIOKYMEHTA,

— B ¢popMe ayauodaiina,

— B Ie4aTHOH (hopme Ha

s3bIke bpais.

JIns an ¢ HapyEeHHsSIMU CITyXa:

— B I1e4aTHOM (opme,

— B hopMe 3JIEKTPOHHOTO TOKYMEHTA.
JIjist TUII ¢ HapyIISHUSIME ONIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOU opme,

— B (popMe PIEKTPOHHOTO TIOKYMEHTA,

— B (hopme aynuodaiina.




JlaHHBIN TMepedYeHbh MOXET OBITh KOHKPETU3HPOBAaH B 3aBUCHMOCTH OT KOHTHHTCHTA
o0ydaromuxcs.

[Ipu n3ydeHuM NAaHHOTO Kypca UCHOJb3YIOTCA TPAJULMOHHbIE JIEKIUH U J1a0opaTopHbIe
3aHSTHSL.

enb 1abopaTopHBIX 3aHATHIA — HAyYUTh CTYAECHTa NPUMEHSATh MOTy4YEHHBIE Ha JICKIUIX
TEOPETUUECKHE 3HAHUSI K PELICHUIO U UCCIIEI0BAaHUI0 KOHKPETHBIX 3a]1a4.

CamocrositenbHas padoTa CTYACHTOB SBISETCS HEOTHEMIIEMOW YacThlO Ipoliecca
noarotoBku. Ilon camocrosiTenbHON paboOTON MOHMMAETCs 4YacTh y4eOHOW IIaHMpPyEeMOM
paboThl, KOTOPAst BBIMOIHAETCS 110 331aHUI0 U IPH METOIMYECKOM PYKOBOJICTBE MPEMNOAaBaTes,
HO 0€3 ero HenmoCPeACTBEHHOIO yYacTHs.

CamocrositenbHass pa0oTa HampaBleHAa Ha YCBOGHHE CHCTEMbl HAy4YHbIX U
npoecCHOHANBHBIX 3HAHWM, (OPMHUPOBAHUS YMEHUI U HABBIKOB, NPHOOpPETEHUE OIbITa
CaMOCTOATENIbHOW TBOpueckor naestenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpY
MBIIUIEHHS] CTYI€HTOB, PACIIMPAThH O3HABATENIbHYIO AESITEIbHOCTb.

Bunasl camocTosTensHON paboThI IO KypCy:

a) IO ILeJsM: MOATOTOBKA K JIEKIMSIM, K MPAKTUYECKUM 3aHATHUAM, K KOHTPOJIbHOMN
pabote, K KOJUIOKBUYMY; ITOArOTOBKA HAyYHOTO JIOKJIa/1a ¥ BhINOJIHEeHUE 3a1anuii mo HUP.

0) 1o xapaxkTepy paboTbl: U3yUEHHUE JIUTEPATYPbl, KOHCIIEKTA JIEKLUI; TOUCK JIUTEPATyPbl
B OnMOIMOTEKEe; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOW JJIsi CaMOCTOSTENbHOTO N3YUYEHUS! HayYHOU
JUTEpATyphl; HalMcaHue pedepara, cce; pelleHHe 3agad, TeCTOB; padoTa ¢ 00y4arolUMH U
KOHTPOJIMPYIOIIUMHU IIPOrPaMMaMHU.

Jlig un ¢ orpaHUYEHHBIMU BO3MOXHOCTSMHU 370POBbsSI IIPEILyCMOTPEHA OpTraHU3alus
KOHCYJIbTAIli C NCIIOJIb30BAHUEM DJIEKTPOHHOM MOYTHI.

4. OueHoOYHbBIE CPeACTBA /ISl TEKYLIero KOHTPOJIS yCIIeBaeMOCTH U MPOMeKYyTOYHOI
aTTecTallNu.
VY4yeOHast AeqATeNbHOCTh MPOXOJIUT B COOTBETCTBMM C rpadukoM ydeOHOro Iporecca.

[Tporiecc camocTosATENbHOW pPabOThl KOHTPOJUPYETCS BO BpeMs ayJUTOPHBIX 3aHATHH U

HHIAWBHUYaJTbHBIX KOHCYHBT&HI/Iﬁ.

OI_IGHO‘-IHLIMI/I cpeacTtBaMu  JUCHUILIMHBL  ABJIAKOTCA CPCACTBA TCKYIICTO KOHTPOJIA
(KOJIJIOKBI/IYMI)I, KOHTPOJIbHBIC pa6OTBI, a TaKKC Ha MPAKTUYCCKUX 3aHATUAX — OTBET Y JOCKU U

IpOBEpKa TOMANIHUX 3aJIaHUil) ¥ UTOrOBasl aTTecTalus (3a4er).
4.1 ®oHA OLEHOYHBIX CPeJICTB 15 MPOBEIeHUs TeKYIero KOHTPOJIA.
JlIpoBeputs, oOpazyer iau V IHHEHHOE MOANPOCTPAHCTBO MPOCTPAHCTBA X:

X=R3,V={XGR3:x1+x2+x3=0}

P(X) = 2%, + X, |

o 2
2. SIBnsercs au QyHKIUS HOPMOIi B IpocTpancTee R*.

3. CXOZ[ﬂTCﬂ JIK MMOCJICAOBATCIIBHOCTHU B YKAa3aHHBIX ITPOCTPAHCTBAX. B ClIy4dac CXO0OuMOCTH

YKa3aTb Mpeaci.



L, x, = (OOO%OJ
a) ;

b) cloa] x. () =t*

4. HaiiTu mpoeK1rio BEKTOpa Ha MOANPOCTPAHCTBO U PACCTOSIHUE OT BEKTOpa 10

moAINpoCTPAaHCTBA

M= {X S |2 X= (0101-"101 Xn+1i Xn+2"“)}-

Ha IoAIpOCTPaHCTBO ,

2, a=(121) M ={xeliix —x, =0}

b) 2’ Ha MOANPOCTPAHCTBO
5. IlpoBepUTh TMHEHHOCTH ONEPATOPOB:

a)A: R® — R?®, Ax:(xf,x1+x3,x32);

A cloa]—>clo1} (Ax)t) =x*(t)

6. OLIEHUTHh HOPMY CIIEYIOITUX ONEPaTOPOB:

2 -3 6)(x
Al 13 Ax=|-3 0 4||x,
2 -6 1)(x

a) ;

b) A: Cloa] - cfoa] (Ax)(t) =t*x(t)

7. Jloka3arb, 4TO ypaBHEHHE UMEET PELICHUE

x:isinx+2
3

8. JIOKaSaTI), HCIIOJIB3YyS NMPUHIMUIT CXKATBIX OTO6pa)I(eHHﬁ, 9YTO CHUCTEMaA HMMECT CAMHCTBCHHOC

perieHue



9. HaiiTn crieKTp M CIIEKTpaJIbHBIN paauyc oreparopa A:

a) Al =1 AX = (Xg + Xoy Xoy Xgpnn oy Xpyyers)-
H

(AX)(t) = j x(s)ds

0) A: C[O,l] —> C[O,l] ,

10. Pemute ypaBHEHHE
1
X(t) = j t2sx(s)ds +t
-1
11. Haiitu xapakTepucTuuecKkrue 3Ha4eHHUsI U COOCTBEHHbIE (PYHKIIMU

X(t) = j (t%s + 5)x(s)ds

4.2 ®oH/1 OLIEHOYHBIX CPEICTB IJIsl POBeAeHNsI MPOMEKYTOUHON ATTeCTALNM.

Bonpocs! 1J1s1 NOATOTOBKH K 324€Ty
. JIuHenHbIe MPOCTPAHCTBA.
HopMupoBaHHBIE IPOCTPaHCTBA.

Ipoctpanctsa I n |p.

Teopema 0 BIOKEHHBIX IIapax.
Teopema bapa.
. KoHeuHOMepHBIE TPOCTPAHCTBA.
. IIpuHIMIT CKaThIX OTOOpaKEHUH.
9. TlpuMmeHeHHUE MPUHIINTIA CKUMAIOIIUX OTOOPaKEHUH K ypaBHEHHSIM
10. [IpumeHeHne MpUHIMIA CKUMAIOIINX 0TOOpaKEHHH K anredpanyeckuM cucTeMam
11. IlpuMeHeHue NpUHIUIA C)KUMAIOIIUX OTOOPaKEHUIN K MHTETPAJIbHBIM YPaBHEHUSIM.
12. HenpepbIBHBIE IMHEHHBIE OIEPATOPHI.
13. HenpepbIBHOCTh HHTETPATLHOTO OTIEPATOPA.
14. TIpocTpaHCTBO JTUHEHHBIX ONEPATOPOB.
15. L(X)Y).
16. ITpuniun paBHOMEPHON OrPaHUYECHHOCTH.
17. Teopema banaxa — llITelinray3sa.
18. Teopema Xana — banaxa.
19. IIpocTpancTBa co cKamsIpHBIM npousBeacHueM. HepaBencTo Komm-byHskoBckoro.

1
2
3
4. Tomonorus HOPMUPOBAHHBIX MPOCTPAHCTB.
5
6
7
8



20. Teopema 0 quaroHassIX MapajiesiorpaMMa.

21. Teopema I[udaropa.

22. Teopema O MIPOEKITUH.

23. JluneliHas 3aBUCUMOCTb U HE3aBUCUMOCTb.

24. OHC. Ilporecc opToroHaH3aIiH.

25. Pag Oypee.

26. Yactuunas cymma psia Oypoe.

27. CxomumocTs psia Oypse.

28. O0paTUMOCTP OJIM3KUX ONIEPATOPOB.

29. CnexTp omneparopa u ero csoicraa. [lpumepsl.

30. Pe3opBenTa omeparopa u e€ cBoiicTBa. Teopema 0 HEeIyCTOTe CIIEKTpA.
31. BrionHe HenpephIBHBIE ONEPaTOPbl U UX CBOMCTBA.

32. ConpsikeHHBIE OIIEPaTOPHI B H.
33. CoiictBO A*.
34. BriosiHe HENpepbIBHOCTh CONPSKEHHOT0 OIepaTopa.
35. ComnpsikeHHBIN MHTETPABHBINA OTIepaTop.
36. 3amknyTOCTh Im(I — A).
37. KoHeyHOMEpHBIE OTIepaTOpHI.
38. AnnpokcuMarysi BIIOJIHE HETIPEPHIBHBIX ONIEPATOPOB KOHEUHOMEPHBIMHU.
39. [lepBas Teopema @penronapma.
40. Bropas Teopema ®pearoybma.
41. Tpetbs Teopema Opearonbma.
Kpurtepuu oneHnBanus yCBOCHHBIX 3HAHU 00y4Ya0Immuxcst

3adeT BBICTABISECTCS MO pe3yibTaTaM padOThl CTyAEHTA B TedeHue cemecTpa. OTMeTKa
«32UTEHO» BBICTABIISICTCS CTYJIEHTaM, KOTOPBIE PETYJSIPHO TMOCEHIATH 3aHSTHS, BBHITOIHSIIN
JoManrHue padoThl, HANMCATH KOHTPOJBHBIE PAaOOTHI HA IIOJIOKUTEIbHBIE OIEHKH, YCIEIIHO
OTBEYAJM Ha BOIPOCHl KOJUIOKBHUYyMa. OTMeTKa «HE 3auTeHO» BBICTABISIETCS CTYyJAEHTaM,
KoTOpele mpomyctunu Oosiee 60 % 3aHATHII M Hanucald KOHTPOJIbHbIE pabOThl Ha

HCYOOBJICTBOPHUTCIIbHBIC OLICHKH.

OI_IGHO‘-IHLIe cpeactBa ik MHBAJIMAOB W JIMI C OI'pPaHUYCHHBIMU BO3MOXHOCTIMU

3JI0POBBSI BEIOMPAIOTCS C YYETOM MX WHIUBUTYATHHBIX TICUXO()U3NIECKIX 0COOEHHOCTEM.

— NpH HEOOXOAMMOCTH HHBAJIMIAM M JIMLIAM C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3JI0POBBS MIPEOCTABIISCTCS TOTIOIHUTEITFHOE BPEMsI LISl TIOATOTOBKU OTBETA HA SK3aMCEHE;

— IIpU TPOBEICHUH NPOLEYPhl OLEHUBAHUS PE3YJIbTaTOB 00yUEHUSI HHBAINIOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXXHOCTSIMH 3/I0POBBS TIPEAYCMATPUBACTCSI UCTIONB30BaHUE TEXHHUUECKUX
CpPEZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— TIpY HEOOXOIUMOCTH ISl 00YUAIOIIUXCS ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 37I0POBbSI
U MHBAJUIOB TpOILEIypa OLEHUBAHUS pPE3yJbTaTOB OOYyYEHHS IO JAUCLUUIUIMHE MOXKET
MPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[Iponenypa oneHUBaHUs Pe3yIbTaTOB OOyUEHHs] WHBAIMIOB U JIUI] C OTPAHUYECHHBIMU
BO3MOXKHOCTSIMH 370pPOBbSl 110 JUCHUIUIMHE (MOIYJIIO) MpeIycMaTpUBaeT IPEIOCTaBICHUE
uHpopmanuu B (opMmax, AJANTHPOBAHHBIX K OTPAaHMYCHHUSM HX 370POBbS U BOCIPHUATHUSA
uHpopmaIuu:

JInst L ¢ HapyIeHUsIMH 3PSHUS:

— B I€YaTHOW (hopMe YBEIMICHHBIM HIPUPTOM,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.



JUist U1 ¢ HApyIIGHUSIMH CITyXa:

— B mieyaTHoi opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JInst L ¢ HapyIISeHUSIME OTIOPHO-/IBUTATEIIBLHOTO amiapara:

— B mieyaTHo hopme,

— B (hopMe DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBbITh KOHKPETU3UPOBAH B 3aBUCHMMOCTH OT KOHTHHICHTA
00y4aromuxcs.

1. IlepeyeHb OCHOBHOI W IOMOJHHUTEJIbHON Y4eOHOI JUTEpPaTypbl, HEOOXOAUMON /151

OCBOECHHUS TMCHMILINHBI (MOIYJIs1).

5.1 OcHoBHas1 IUTEpPaTypa:

1. Konmoropos, A.H. Dnementsl Teopun GyHKIUN U QYHKIIMOHAIBHOIO aHAJIN3a
[OnexTponHBIii pecypc] : yued. nocobue / A.H. Konmoropos, C.B. ®omuH. — D5IeKTpoH. JaH.
— Mocksa : ®usmariut, 2009. — 572 ¢. — Pexxum mocryma: https://e.lanbook.com/book/2206.

2. dunumonenkosa, H.B. CoopHuk 3a1a4 110 QyHKIIMOHAILHOMY aHAINU3Y
[DnexTponHEIi pecypc] : yued. mocodue — DnexTpoH. gaH. — Cankt-IletepOypr : Jlans, 2015.
— 240 c. — Pexum noctyna: https://e.lanbook.com/book/65041

3. OunumonenkoBa, H.B. KoncnekT siekuuii mo gyHKIMOHAIBHOMY aHAIU3y
[DnexTpoHHBIH pecypc] : yueb. mocodue — DnektpoH. naH. — Cankt-IlerepOypr : Jlans, 2015.
— 176 ¢. — Pexum noctyna: https://e.lanbook.com/book/64343

JIJist OCBOSHUS TUCIUIUINHBI MHBIAAMH U JIUIIAMH C OTPAaHHYECHHBIMHA BO3MOYKHOCTSIMH
3JI0POBbSl MMCIOTCSI HM3JaHHS B JICKTPOHHOM BHJIE B 3JICKTPOHHO-OMOJIMOTEYHBIX CHUCTEMax
«Jlanvy u « bubauoK1YO).

5.2 lomotHuTEIBHAS JIUTEPATYypa:

1 Jlrocrepnuk, JI.A. Kpatkuii Kypc (pyHKIMOHAIBHOTO aHammM3a [ DIeKTpOHHBIN pecypc] :
yue6. mocobue / JI.A. JIrocrepuuk, B.1. CoboneB. — DnexTpoH. gaH. — CaHKT-
[etepOypr : Jlanb, 2009. — 272 ¢. — Pexxum poctyna: https://e.lanbook.com/book/245

2 Tpenorun, B.A. ®yHKIMOHANBHEIN aHAIK3 [DNEKTPOHHBIH pecypc] : yue6. — DJIeKTpoH.
naH. — Mocksa : @uzmaraut, 2002. — 488 c. — Pexxum gocrymna:
https://e.lanbook.com/book/2340

3 Tpenorun, B.A. 3agaun u ynpaxxHeHus o QYHKIMOHATLHOMY aHANU3y [DIeKTpOHHBI
pecypc] : yueb. mocobue / B.A. Tpenorun, b.M. ITucapesckuii, T.C. CoGoneBa. —
DnekTpoH. naH. — Mocksa : @uszmatiur, 2005. — 240 ¢. — Pexxum goctyna:
https://e.lanbook.com/book/2342. — 3ar. ¢ skpaHna.

4 Ilamok 3.5., Lamox M.B. ®yukuuonansasiii anamus. [pocsemenne-IOr, Kpacuonap,
2014.

6. Ilepeyenp pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHUKANMOHHOH  CeTH
«MHTEepHEeT», HEOOXOAMMBIX /ISl OCBOCHHS TUCHHUILUINHBI (MOLYJISI).

He npegycmotpeHsl.

7. MeTtoauyeckue YyKa3aHusi AJs1 OOy4YalOUIUXCS IO OCBOEHMI) IMCHMILIHHBI
(MmonyJis).

[lo kypcy mnpenycMOTpPEHO NpPOBEIAECHHE JIEKLUMOHHBIX 3aHATHH, Ha KOTOPBIX AaeTcs
OCHOBHOM CHCTEMAaTH3MPOBAHHBIA Marepuaj, J1a0OpaTOpHBIX 3aHATHHA, B XOJ€ KOTOPBIX


https://e.lanbook.com/book/2206
https://e.lanbook.com/book/65041
https://e.lanbook.com/book/64343
https://e.lanbook.com/book/245
https://e.lanbook.com/book/2340
https://e.lanbook.com/book/2342

CTYJIEHTaMHU MNpUOOPETAIOTCSI M 3aKPEIUISIOTCS OCHOBHBIE IMPAKTUYECKH HABBIKM pPEIIeHUs
pa3IMYHBIX 33]a4, B TOM YHUCJIE€ C IPUMEHEHUEM MOTYUYCHHBIX TEOPETUUECKUX 3HAHUM.

BaxneiimuM sTanmoM Kypca SBISIETCS caMOCTOsITeNIbHAs paboTa MO JAMCHUHUIUIMHE.
CamocTosaTenbHas paboTa CTYIEHTOB SIBISIETCS HEOTHEMIIEMOM YacThiO MpoIecca MOATOTOBKH.
[Ton camocTosiTeNbHON pabOTO MOHUMAETCS YacTh YYEOHOH MiaHupyeMoil paboThl, KOTOpas
BBINOJIHSACTCS [0 3aJaHUI0 U IPU METOJMYECKOM PYKOBOJCTBE MpernojaBareis, HO 0e3 ero
HEINOCPEACTBEHHOT'O YUacTHsI.

CamocrosarenbHass paboTa HampaBlieHa Ha YCBOGHME CHCTEMbl HAyyHbIX U
npoeCCUOHATBHBIX 3HAHUN, (OPMHUPOBAHMA YMEHMH M HABBIKOB, IPUOOPETEHUE OIbITA
CaMOCTOATENIbHOW TBOpueckor gaestenbHocTH. CPC  momoraer (opMupoBaTh KyJIbTYpY
MBIIUIEHHS] CTYAE€HTOB, PACIIMPATh IIO3HABATEIBHYIO AEATEIbHOCTb.

Buabl camocTosTensHOM paboThI 1O KypCy:

@) no yenam: NOATOTOBKA K JICKIUSAM, K IPAKTUUYECKUM 3aHATHIM, K KOHTPOJIbHOI padore,
K KOJUIOKBUYMY.

0) no Xxapakmepy padomwvi: W3yUCHUE JUTEPATYphbl, KOHCIIEKTA JIEKUUW; TIOUCK
JTUTEpaTypbl B OHOIMOTEKE; KOHCIICKTHPOBAHHE PEKOMEHAYEMOW [UIsl CaMOCTOSTEIHHOTO
U3YYCHHUS HAy4YHOW IIUTEpaTyphbl; pEIIeHHWEe 3a/Jad, TEeCTOB; pabora ¢ OOydarouMu |
KOHTPOJIUPYIOIIUMH IIPOTPAMMAMHU.

TemaTnueckoe IUIAHUPOBAHUEC CaMOCTOSITEILHOMN pa6OTBI CTYACHTOB

Ne HanmenoBan
Coaepixanue pasaesa Bun paGorsi
n/m He paszjeia
1 2 3 4
1 JIuHelineie o TTonck HEOOXOAMMOIT
JluneiiHble 1 HOPMUPOBAHHbBIE
HOPMHUPOBaH e uHpopmanuu. M3yuenue
HEIC IPOCTPAHCTBA. Ip  1p, 1, Cl[a,b], JIEKITHOHHOTO
MpOCTParCTs | | [a,b]. Tononorus. Teopema Bopa. Matepuaia.
a KoHncnextuposanue.

2 [TpuHIHIIBL [TpuHuMn cxuUMaroIMX OoToOpaxeHui. | MI3yueHue JIeKIMOHHOTO
cxumaromux | [Ipumenenus. HHrerpanbHble | MaTepuana U MaTepuala
oToOpakeHH | ypaBHEHHUS. y4€OHUKOB.

3 ITpunmno aBHOMEPHOU .

P P P ITouck HE00X0uMOMH
. OTPaHUYEHHOCTH. OO6paTumMocThb
JInuneiinbie . uHpOpMalUH.
JTUHENHBIX omnepaTtopoB. Teopema Xana
OIepaTopsl .. [Toaroroska K
— banaxa. JlunHelHblii (yHKIMOHAN B .
KOHTPOJILHOHM paboTe
HEKOTOPBIX OaHAXOBBIX MPOCTPAHCTBAX.

4 [ToBTOpEeHUME
I'nns6epToBel | KoHEeuHOMEpHBIE MPOCTPAHCTBA. NEKLMOHHOTO MaTepuaa
npocTtpancTBa | ['MIb0epTOBBI IPOCTPAHCTBA. 1 MaTepuaa y4eOHUKOB

IloaroroBka x




Ne HaumenoBaHn
Conep:xanue pa3iena Bua padorsi
n/m He paszjieia
KOHTPOJILHOHN paboTe
6 Pe3onsBenTta. Cnektp. CnekTpaibHbIN
Brose paauyc. Bnonne HenpepbiBHbIE | [Tonck HEO0OXO0UMO
onepatopsl. CompsikeHHbIE omeparopsl. | uHpopmanuu. PemieHue
HETIPEPHIBHEIE Teopuss ®penronpma. Cnektp Bmonse | 3agad. llogroroBka K
OnepaTopyl HENpPEepBIBHOTO  omepatopa. Teopema | KOHTPOJIBHOM paboTe
I'uns6epra-1Imuara.

B ocBoenun AUCHUIUIMHBI MHBAJIMJAMH W JIMAMU C OIpaHUYCHHBIMU BO3MOXHOCTAMU

37I0POBbsSI OOJIBIIIOC 3HAYCHHE HMEET WHIUBHIyalbHas ydeOHas paboTa (KOHCYJIbTAIlMH) —
JIOTIOJTHUTENIBHOE pa3bsiCHEHNE Y4eOHOro MaTepHrara.

I/IH,I[I/IBI/I,I[yaJ'IBHI)Ie KOHCYyJIbTaluK 110 MPECAMETY SABJIIIOTCA  BaXXHBIM (baKTOPOM,

CHOC06CTBYIOH_[I/IM UHAUBUAYyaJIN3allunu 06y‘-IeHI/I$I N YCTAHOBJICHHUIO BOCIIMUTATCIIbHOI'O KOHTAKTa
MCXKAY IMpe€rnoJaBarciieM H O6y‘laIOH_[I/IMC${ HHBAJIMIAOM WK JIMOOM C OI'PaHUYCHHBIMHU
BO3MOXHOCTSMHU 310POBbA.

8. Ilepeyenb MH(POPMANUOHHBIX TEXHOJIOTHI, UCIOJb3yeMbIX MPHU OCYIIECTBJIECHUHU

00pa3oBaTeILHOIO NMpPoIecca N0 JUCUUILINHE (MOIYJIIO).

8.1 IlepeuyeHb HH(POPMATMOHHBIX TEXHOJIOTHIA.
UH(OPMAIMOHHBIC TEXHOJIOTHH - HE IPEYCMOTPEHBI

8.2 IlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00ecneYeHHU .
[Iporpammuoe obecrieueHue - He MPeIyCMOTPEHO

8.3 IlepeueHb HH(POPMATMOHHBIX CMIPABOYHBIX CHCTEM:
1. Dnekrponnas oudimoteunas cuctema eLIBRARY.RU (http://www.elibrary.ru)/

9. MaTepnaanO-TexnuquKaﬂ 6333, HeoO0XoauMasi AJs OCYIIECCTBJICHUSA

00pa30BaTeJILHOIO Mpolecca Mo AUCHUNINHE (MOIYJII0).

MarepualibHO-TEXHHUECKOE 00eCTieYeHUEe TUCIUIUTMHBI

Bug pabor
(MOyJIsl) ¥ OCHAIIEHHOCTD

JleknoHHbIe 3aHATH | JICKIIMOHHAsT ~ ayJMTOpHWs, CIEMUAIBLHO  000pYyJIOBaHHAS
MYJbTHMEIMHHBIMA  JIEMOHCTPAIIMOHHBIMU  KOMILIEKCAMH,
y4eOHOI MeOebIo

JIaGopaTopHbIe [Tomernienune 1t MPOBEACHNUS JTA0OPATOPHBIX 3aHATUI
3aHATHS OCHAIIEHHOE YYeOHO! MeOEebI0, IEPCOHATbHBIMU
KOMIIBIOTEpPaMHU € JOCTYNOM K ceTd "MHTepHer" u
o0ecreyeHneM 10CTya B AIEKTPOHHYO HHPOPMALIMOHHO-
00pa3oBaTeNbHYIO CPEy OpraHU3alUH

| I'pynmoBsie [Tomerienne Ui MPOBEACHUS TPYIIOBBIX (MHAWBUIYATbHbIX)
(MHAMBUAYAJIbHBIC) KOHCYJIbTaIi, y4eOHOI Mebebio, OCHAILIEHHOE
KOHCYJIbTaIlH MPE3CHTAIIMOHHON TEXHUKOW (TIPOEKTOp, IKpaH, HOYTOYK) U

COOTBCTCTBYIOIIHUM HPOTpaMMHBIM obecrieyeHreM



http://www.elibrary.ru)/

Tekynuid  KOHTPOJIb,

[Tomemienue 1 TPOBEACHUS TEKYIIEHW W MPOMEKYTOYHOM

IIPOMEKYTOUHAs aTTecTaluH, OCHAIIIEHHOE y4eOHOMI Meberblo,

aTTecTalus NPE3CHTAllMOHHON TEXHUKOW (MPOEKTOp, 3KpaH, HOYTOYK) U
COOTBETCTBYIOLUM ITPOrPaMMHBIM 00ecIIe4eHuEM

{ CamocTrosTenpHas Kabuner s caMocTosTensHOH pa®OTHI, OCHAIIEHHBIN

paboTta KOMIBIOTEPHON TEXHHUKOM C BO3MOKHOCTBIO MOJKIIOYCHHUS K

cetu «VHTEpHET», NPOrpaMMON JKPAaHHOTO YBEJIWYEHUS U
00€eCHe4YeHHbI JOCTYyNOM B 3JIEKTPOHHYIO HH(OPMAalKOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEpCUTETA




