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1 Heau n 3a1a4n U3yYeHUs] AUCHUILTMHBI (MOXYJIS1)

1.1 leqb ocBOEHMSI AUCUUTJIMHBI

Lenpro nmpenogaBanust ¥ U3y4eHUs AUCUUIUIUHBI «DYHKIIMOHAIBHBIA aHATU3)» SBISCTCS
OBJIAJICHUE  CTyJICHTAMH  METOJaMH  (YHKIMOHAIBHOTO  aHAM3a  HEMOCPEICTBEHHO
MIPUMBIKAIOIIMMHE K 3a/1a4yaM MPUKIAIHON MaTeMaTHKH, KOTOPbIE HEOOXOIUMBI C OJTHOM CTOPOHBI
s (popMUPOBAHUS HABBIKOB PAa0OTHI ¢ aOCTPAaKTHBIMH MAaTEMATHYECKUMU TOHSTHSIMH, a C
JIPYrOM CTOPOHBI JJIsi BOCIPUSITUSI C OOIIETEOPETUUECKUX MO3UIIUN UJIEH U METOJIOB CMEKHBIX
JTUCIUILINH, TIOJATOTOBKHY BBIITYCKHUKA KaK M K HAYYHO-UCCIIEI0OBATEIbCKON JIEATEIbHOCTH, TaK U
K MPOU3BOICTBEHHO-TEXHOJIOTHUECKOU JIEATETLHOCTH B 00JaCTH PEIICHUs MPUKIIATHBIX 3a/1a4.

1.2 3agauyu AUCHUIINHLI

3amauelt W3ydeHUs AUCHUIUIMHBI «DYyHKIIMOHATBHBIA aHAIM3» SIBJISETCS pPa3BUTHE
COCOOHOCTEN  CTyJIeHTa TIOHWMAaTh, COBEPIICHCTBOBATb W TPUMEHSTh COBPEMEHHBIN
MaTeMaTHYECKHI ammapaT NpH PEIIeHHH 3a/lad, BO3HUKAMIIMX Ha TMPAKTUKE W B HAYYHO-
HCCIIEI0BATEILCKOM IeATCIEHOCTH.

1.3 MecTo THCHUTILUIMHBI (MOYJI51) B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

Kypc «®yHKIIMOHANBHBIN aHAJIN3» OTHOCUTCS K JUCIUIUIMHAM 110 BBIOOpPY BapHaTUBHOMN
yactu bioka 1. [{ns ocBoeHus Kypca CTyJeHTaMU HEOOXOAMMO HAJIWYHUE Y CTYACHTOB 3HAHUN U
YMEHHH MPHOOPETEHHBIX B pe3y/IbTaTe U3y4eHHsI UMU 0a30BBIX KypCOB MaTeMAaTUYECKOTO aHAIIN3a,
anreOpbl U aHATUTUYECKOM reoMeTpud, AuddepeHInanbHbIX ypaBHEHUNA. 3HAHUs, MOJy4YEeHHBIE
IpY H3Y4YCHHH JAHHOIO Kypca , HaxOIIT IPUMEHEHHWE TIpU W3YYCHUHM «YpaBHECHUU
MareMmatndecko Qusukm», «uddepeHnnanbHpIx ypaBHEHHI», «Teopuu BEpOATHOCTEN»,
«YHUCIEHHBIX METOJOBY, pAla JUCLUIUIMH Ccrienuanu3anui. Meroapl (pyHKIMOHAIBHOTO aHalIn3a
HaxXoJAT CBOE MPWIOKEHHE B pa3IM4YHBIX c(epax COBPEMEHHOW MPUKIAAHOM MaTeMaTHKH,
HalpuMep TIpU CO3JaHUM COBPEMEHHBIX CHUCTEM YIPAaBICHMs, a TAaKkKe B HAy4HO-
HCCIIeI0BaTeNbCKOM pabore.

1.4 TlepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHHs 10 AUCHUILIHHE (MOTYJIIO),

COOTHECEHHBIX ¢ INIAHHPYEMbIMH Pe3YJIbTATAMH OCBOCHHUs 00pa30BaTeIbHOH NPOrPaMMbI

N3ydenue nanHo# yueOHOM QUCIUILIMHBI HAMIPABJICHO HA (GOPMHUPOBaAHKE Y 00YyUaIOIIUXCS
CJIEYIOIINX KOMITETCHIIUH:

Koa n HamMeHOBaHHe MHIMKATOPA Pe3yabTaThl 00y4eHHs 10 AUCHUIJIMHE

IIK-1 Cnoco0eH pemiaTh akTyajJdbHbIe H 3HAYMMBbIE 321a4H NPUKJIATHON
MaTeMaTHKH U HHPOPMATHKHI

NIIK-1.2 (06.016 A/30.6 3n.3) [IpeamerHas | 3Haert:

00JacTh  NPUKIAJHOW  MATeMaTHKH W |e  OCHOBHBIE OHSATHS (GYHKIIMOHATLHOTO
UHPOPMATUKU aHAIM3a;

MIIK-1.3 (40.001 A/02.5 3mu.1) He]}“ Hle  OCHOBHBIE CBOMCTBA M TEOPEMBI

3ala4yd  TPOBOJMMBIX HCCIENOBaHUN U
pa3paboTOK, 3HAUMMBIE 33[]a4l TTPUKIATHOM
MaTeMaTUKU U HTHPOPMATHKU

UIIK-1.4 (40.001 A/02.5 3u.2)
OTedecTBEHHBI U MEXIYHAPOAHBIN OTBIT
pelIeHHs aKTyaJbHBIX W 3HAYMMBIX 3a7a4
MIPUKJIATHON MaTeMaTUKU U NHPOPMATUKU

q)YHKI_II/IOHaJ'ILHOl"O aHaJinu3a,

® OCHOBHBIC MCTObI (I)yHKLII/IOHaJ'IBHOFO
aHalIn3a.




HIIK-1.6  (06.016 A/30.6 V.1)
Ananu3upoBaTh BXOJHBIE JAHHBIE IIPU
pelleHn 3a7a4 B 00JacTH IPUKIAJHOU
MaTeMaTUKU ¥ UH(OPMATUKU

VYmeer:

JOKa3bIBaThb YTBCPKIACHUA, CHCI_[I/I(bI/I‘IHbIe
Ui QyHKIMOHAJIBHOTO aHAJIN3a;

OPUMEHSATh  METOAbl  (YHKLIHOHAIHHOTO
aHajim3a i1 PCIICHUSA MATCMATHYCCKUX H

IMMPUKIAAHBIX 3a1a4.

NIIK-1.7 (40.001 A/02.5 Tn.2) IIpoBenenue
HAOJIIOICHUI ¥ M3MEPCHUM, COCTABICHHE UX
omucaHuii U (POPMYyIHPOBKA BBIBOJOB TIPU

Bnaneer:

aHaIM3€ PpELICHHH 3aJa4  I[PUKIATHOU
MaTeMaTHUKU U UTHPOPMATHKU
HIIK-1.8 (40.001 A/02.5 Hp.2 Tn.)

HGSITCJ'II)HOCTB, HaIlpaBJICHHAA Ha PCIICHUC
3aa4 AaKTyaJbHBIC W 3HAYMMBIC 3aJa4u
MPUKJIAHON MaTeMaTUKU U NTHPOPMATUKU
AQHATUTUYECKOTO Xapakrepa,
MPEANoJIaralolux BeIOOP W MHOTOOOpazme
aKTyaJIbHBIX CIIOCOOOB pelIeHUs 3a1a4

CUCTEMOM  OCHOBHBIX  MAaTe€MaTHYECKHUX
CTPYKTYp (JMHEHHBIE HOPMHUpPOBaHHBIE MU
METPUYECKUE IIPOCTPAHCTBA) "

AKCUOMAaTHUYCCKHUM MECTOJO0M,

OCHOBHBIMHU HOHSTUSIMU BbICILIEN
MaTeMaTHKH, CBSI3aHHBIMU c
(yHKIMOHAIbHBIM aHAIU30M.

OCHOBHBIMHU HNOHATUSIMH ~ KYpPCOB

MaTeMaTHYeCKUI aHaln3, airedpa M TeopHst
YyHCelsl, OTHOCAUIMXCS K (PYHKIHMOHAJIHbHOMY
aHaIu3y;

HaBbIKAMHM  JOKa3aTeIbCTBa
JIMHEMHBIX OllepaTopax.

TEOpeM O

IIK-2 Cnoco0eH aKTUBHO Y4aCTBOBATh

B UCCJICA0OBAHUHN HOBBIX MATEMATHICCKHUX
MOIICJIeﬁ B €CTECTBCHHBIX HAYKaX

HIIK-2.1 (06.016 A/30.6 3n.3) [IpeameTHas
o0imactTh W METOABl  MaTEeMaTHYECKOTO
MO/ICITMPOBAHUS B €CTECTBEHHBIX HAyKax

3Haer:

NIIK-2.2 (40.001 A/02.5 3n.1) Llenu u
3aJa4d  IPOBOJAMMBIX  HMCCIENOBAHMM U
pa3paboTOK B €CTECTBEHHBIX HAayKax

NIIK-2.3 (40.001 A/02.5 3H.2)

OTe4yeCTBEHHBIN U MEKIyHAPOIHBINA OIBIT B |,

HCCICJOBAHMHN MAaTEMAaTHYCCKHX MO,I[CJI€I>'I B

OCHOBHBIE (hakTbI 0 METPHUUYECKHUX,
HOPMHUPOBAHHBIX U THILOEPTOBBIX
MIPOCTPAHCTBAX;
COBPEMEHHBII MaTeMaTU4YecKUi  ammapar
(GyHKIMOHAIBHOTO aHAJIN3A;

OCHOBHBIE CBOMCTBA JINHEUHBIX OIEPATOPOB;

OCHOBHBIE MCETOAbI IPHUMCHCHHA TCOPHUU

OIIEpaToOpOB.
€CTECTBEHHBIX HayKax
UIIK-2.4 (40.001 A/02.5 3un.4) Meroabl
MIPOBEJICHUS SKCIIEPUMEHTOB U HAOIIO/ICHUH,
0000meHnss 1 00pabOTKM HHPOPMAIIMH B
HUCCIEOOBAHUM  HOBBIX  MaTEMaTUYECKUX
MOJIEJIEH B €CTECTBEHHBIX HayKax
UIIK-2.6 (06.016 A/30.6 v.1) YmMmeer:
AHanu3upoBaTh BXOJHBIC JIAHHBIE MPH |*  OPUMEHSIThH METOIbI COBPEMECHHOTI'O
MIPOBEACHUU HCCIIEIOBAHUI MaTEMaTUYECKOr0 amnmapara i pPeLIeHUs
MaAaTEMATUYCCKUX MOI[CJ'ICI\/'I B €CTECCTBCHHBIX 3a71a4 B o0JiacTu TEXHOJIOTUUYECKUX
HayKkax IIPOLIECCOB U IPOU3BO/ICTB
* YMETb JIOTMYECKH CTPOTO  JIOKa3bIBaTh
MaTeMaTU4ECKHE YTBEPKICHHUS,

KJIaccu(UIMPOBaTh YpaBHEHUS U BBIOMpATh
COOTBETCTBYIOILIME AITOPUTMBI UX PELICHHUS;




* TOYHO U JIAKOHUYHO PACCKa3bIBaTh WIIH
OTIMCHIBAThH PEIICHUE 3a7a4, JI0Ka3aTeIbCTBO
TEOpEeM, CBOMCTBA pacCCMATPUBAEMBIX
MaTeMaTUYECKUX OOBEKTOB;

D I/ICHOJ'ILSYSI HOJ'IyLIeHHBIe 3HaHUsI, HpOBOI[I/ITI)
HCCIIENOBAHUS, CBS3aHHBIE C OCHOBHBIMHU
IIOHATUAMN Kypca.

HIIK-2.10  (40.001 A/02.5 Tn.2) Bianeer:

[IpoBenenne HaOMIONEHWH M WM3MEPEHMH, |*  (a30BBIMM HACAMH U METONAMH TEOPUM

COCTABJICHUE UX ONUCAHUN U HOPMYITHPOBKA (GYHKIIMOHATFHOTO aHAIN3a, OTHOCSAITUMCS
BBIBOJIOB TPU TMPOBEICHUU HCCIIECIOBAHUM K TEOPHH IMHEHHBIX (YHKIUOHAIOB |
MaTeMaTHYECKHX MOJIEJIEH B €CTECTBECHHBIX OTepaTOpOB;

HayKax

* MeToAaMHu (DYHKIIMOHAJIBLHOTO aHaln3a IS
HCCIIEAOBAHNS U aHajau3a MaTeMaTUYECKHUX
MoJeNe (PU3NYECKUX SBJICHUN;

*  COBpPEMEHHBIMH 3HAHUAMU 0
(YHKIIMOHAJILHOM aHAJIM3€ M MPUIIOKEHUSIX
3TOU TEOpUHU;

*  METOJaMH BBIOOpA H aHaiu3a
MaTeMaTU4YEeCKUX Mozenen

(bU3HYECKUX SBICHUH.

Pe3ynpraTel 00y4eHUs] MO JUCHUIUIMHE JOCTHTAIOTCS B paMKax OCYIIECTBICHHS BCEX
BUJIOB KOHTAKTHOM M CAMOCTOSATEIILHON PabOThI 00y4alOIMXCsl B COOTBETCTBUY C YTBEPIKICHHBIM
y4eOHBIM IJIAHOM.

WHmukatopsl  JOCTMIKEHUS KOMIIETCHIWH  CUMTAIOTCS  C(HOPMHPOBAHHBIMH  IPU
JTOCTHKEHUH COOTBETCTBYIOIIMX UM PE3yJIbTaTOB O0YUCHHS.

2. CTpyKTypa ¥ cojiepKaHue JUCIUILTUHbI

2.1 PacnpenesieHue TPyAOEMKOCTH JUCHMILIMHBI 10 BUAAM padoT

OOmast Tpy10EMKOCTh TUCIMILIMHBI COCTABIIAET 7 3a4. eA1. (2524acoB), X pacupezeaeHue
10 BUJaM paboT MPEACTaBICHO B TaOIUIEe

CemecTpsl
. Bcero
Bua yueO6Ho# padoThl (yacnbl)
4yacos
5 6
KonTakTHasi pabora, B TOM 4ncJe: 138,6 | 70,3 68,3
AyauTopHble 3aHATHSA (BCEro): 132 68 64
3aHATUA JTEKIIMOHHOTO TUIIA 66 34 32
JIaGopaTopHbIe 3aHATHS 66 34 32




3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUUECKUE 3aHATHUSA)

HNnas xonTakTHas padora: 6,6 2,3 4,3
KonTtpons camocrositensHoit paboTsl (KCP) 6 2 4
IIpomexyrounas arrecrauus (MKP) 0,6 0,3 0,3

CamocrosiTesibHast padoTa, B TOM YHUCJIE: 33 2 31
CaMocCTOATENBHOE U3YUEHHUE PA3JIEIOB, CAaMONOATOTOBKA
(popalboTKa 1 IOBTOPEHME JIEKIMOHHOTO MaTepHasa U MaTepuana | 33 2 31
y4eOHUKOB M y4eOHBIX MOCOOMH, IOArOTOBKA K JJAOOPATOPHBIM H
MPaKTUYECKUM 3aHATHUSIM, KOJUIOKBUYMaM U T.1.)

[ToaroToBka K TEKyIIeMy KOHTPOJIIO

KoHnTtpoJib, B TOM uncie: 80,4 35,7 44,7
[ToaroroBka k 3K3amMeHy 80,4 35,7 44,7

Obmas yac. 252 108 144

TPYIOEMKOCTh | B TOM YHCJIe KOHTAKTHAas padora 138,6 | 70,3 68,3

3a4. e/l 7 3 4

2.2 Conep:kaHue TUCHUILTAHBI

Pacnipenenenne BumnoB yueOHOM pabOThl M UX TPYJAOEMKOCTH TIO pa3eiaM JUCITUTIITUHBL

Paznensl (TeMbl) TMCHUIUIMHBI, U3y4aeMbIe B 5 ceMecTpe

KosmmyecrBo yacos
Ne HaumeHnoBanue pa3iaesioB (TeM) Bueaya
AynuropHas pa6ora :Topna
Bcero pabora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | Tpuronomerpudeckue psiapl Pypne 14 6 - 8 0
2. | Unterpan JlebGera 18 8 - 10 0
3. | IlpocrpancTsa Jlebera 12 6 - 6 0
4. | JIuneiHbIe HOPMUPOBAHHBIC TPOCTPAHCTBA 26 14 - 10 2
HUTOI'O no pa3aenam aUCHUNIUHBI 70 34 - 34 2
KonTtpons camocrositenbHO# padotsl (KCP) 2
[Tpomexxyrounas arrectanus (MKP) 0,3
[ToaroroBka K TEKyIeMy KOHTPOJIO 35,7
OO0masi Tpy10eMKOCTh 10 IMCHUILIHHE 108
Pa3nensl (TeMbl) TMCHUIUIMHBI, U3y4aeMbIe B 6 cemecTpe
KoanuecTBo yacoB
Bueayn
Ne HaumeHnoBanue pa3jesioB (TeM) Ayaropuas pagora WTOpHa
Bcero gaﬁom
J 3 JIP CPC
1 2 3 4 5 6 7
1. | EBknuioBslI IpocTpaHCTBa 18 6 6 6
2. | JIuneiinble QyHKIMOHAIIBI 18 6 4 8
3. | Jluneiinbie onepaTtopbl 32 10 12 10
4. | IlpunoxeHus JIMHEHHBIX ONEepaTopoB 27 10 10 7
HUTOI'O no pa3nenam AUCHUNIMHBI 95 32 32 31
KonTpons camoctosarensHoii pabotsl (KCP) 4
[Ipomexyrounas arrecrauus (MKP) 0,3
IToaroroBka K TEKyIEeMy KOHTPOJIIO 44,7
O0mas Tpy10eMKOCTb N0 TUCHHUIINHE 144




Ipumeuanue: JI — nexyuu, I3

camocmosmenvras paboma cmyoeHma

2.3 Conep:xkaHue pa3aesioB (TeM) JUCHHUITHHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA

— npaxmuueckue sanamus/cemunapul, JIP — nabopamopnvle sauamus, CPC —

HaunmenoBanue
pasaena (TemMbl)

Conep:xanue pa3siea (TeMbl)

®opma
TeKyLIero
KOHTPOJIsA

2

3

4

Tpuronomer
puyeckue
psanel dypse

[Iepnoguueckne  BenmuuuHbBL.  ['apMOHMYECKUI

[Tonsarue psna. Koapdunuentsr dypne. UaTerpan Jupuxie.
Jlemma Pumana. CnenctBue u3 He€. [IpuHImm jgoxanu3iuu.
[Mpusnakm Juan w Jlunmuna cxogumoctH psiga Pypbe B
Touke. Pasznoxenne B panx Dypbe I MPOU3BOIBHOTO
npoMexyTka. Paznoxxenne B psg @ypbe HENEPUOIUIECKOU

aHaJInu3.

T

HaumeHnoBanme
pasneJia (TeMbl)

Copnepsxanue pasjiesia (TeMbl)

®opma
TEeKYIero
KOHTPOJISI

2

3

4

¢dbyakuun. Paznoxenue B psag @ypbe TONBKO MO CHHYCaM H
TOJIBKO MO KOCHHycaM. PaBHOMepHasi CXOOUMOCTh psiia
dypee.

HuTterpan
Jlebera

Heo6xomumocTs 0000mIeHNs TOHATHST HHTErpaia Pumana.
[Tousitue M™epoel. CBOMCTBA MEpHI.
Onpenenenus, OPUMEPBHI.

MmuoxecTBa TOUYEK.

MHOKECTBO  MephbI

(hyHKIUH.
onpezeneHusx usmepuMoil pynkuuu. CBoWCTBa U3MEPUMBIX
GbyHKIHH.

Wurerpan Jlebera oT orpaHnyeHHONW uU3MepuUMON (yHKIUH,
nousitue. Teopema o cymlecTBoBaHMM HHTerpaia JleGera.
CpaBuenue c unrerpasoM Pumana.Wuterpan JleGera mo
IPOU3BOJIBHOMY  HM3MEpUMOMY  MHOXecTBY.  (CBOiiCTBa
unrerpana Jlebera. Murerpan Jlebera or HeorpaHHMYCHHON

(byHKIHH.

HOJIb.

N3mepumeble Teopema 00 5SKBUBaJICHTHBIX

IIpocTpancTs
a Jlebera

[Monsitme Lp[a, b]. Teopema O BIOKEHHH NPOCTPAHCTB.
JIuneitHoCTh TIpOCTpaHCTB Lp[a, b]. HepaBencrBo ['énbuepa.
Lpla, b].
[MpoctpanctBo Lz2[a, b]. CsoiictBa ¢ynknmii L2[a, b].

HepaBenctBo  Munkosckoro. Hopma B
CxomumocTs B L2[a, b]. TeopeMbl 0 eTMHCTBEHHOCTH TIpeiena,

O  HENpPEephIBHOCTH  HOPMBI,  (YHIAMEHTAIBHOCTH U
cxoaumocty B Lz[a, b].

Teopema o npubmmkennn Gpynkumii u3 Lz[a, b].

T,K




JInHelHbIe
HOPMHUPOBAH
HEBIC
MPOCTPAHCTB
a.

Jluneiitnble  mpoctpaHcTtBa.  Omnpenenenus.  IIpumepsi.
Nzomopdusm. Jluneitnas 3aBucumoctsb. bazuc. PasmepHOCTD.
daktop-nipocTpaHcTBo. Teopema o pa3MepHOCTH (HaKTop-
IIPOCTPAHCTBA. JIMHEHHbIE HOPMUPOBAHHBIE IIPOCTPAHCTBA.
Ompenenenue. I[lpumepsr. [lpexen mocnenoBaTeNnbHOCTH B
JIHII. CpoiictBa npenenos. 3agauu. OTKPBITbIE U 3aMKHYTbIE
npocrpanctea B L. IlpemenbHas Touka. Teopema.
OKBUBaJIEHTHbIE HOPMBL. TeopeMa 00 3KBUBaJIEHTHBIX HOpMaxX
B KOHEYHOMEPHOM INpocTpaHCTBe. PaccTosiHue oT TOUKM 10
noanpocTpancTea. Jlemma Pucca o moutu neprnieHIUKyIsIpe.
JIMHEHHOM

OyHIAMEHTAIBHOCTh B HOPMUPOBAHHOM

MPOCTPAHCTBE. [TonsTHS. CgoiicTBa banaxoBblie
npoctpanctBa. Ilonstusa. Ilpumepsr. Ilpumep HenmomHOrO
HOPMHUPOBAHHOI'O IPOCTPAaHCTBA. PsAIbl B HOPMHPOBAaHHBIX
MPOCTPAHCTBAX: CXOAUMOCTb, kputepuil Komu, abcomtoTHas
cxoaumocTh. [IpuHIUI BiOXKEHHBIX mIapoB. Teopema bapa.
KomnakTHbIE MHOKECTBA B HOPMUPOBAHHBIX ITPOCTPAHCTBAX,
OTPAaHNYEHHOCTh U 3aMKHYTOCTh KOMIIAKTHOTO MHOJKECTBA.
[IpenxommakTHele MHOXKecTBA. CBA3b C KOMIIAKTHBIMH
MHOECTBAMH.

Kpurepuit Xaycnopda mnpenkoMHIakTHOCTH MHOKECTBA B
HOPMHUPOBAaHHBIX MPOCTpaHCTBax. KoMnakTHOCT 1

KOHEYHOMEPHOCTh. TeopeMa 0 KOHEUHOMEPHOCTH JIOKATBHO-

HaumenoBaHue
pasneJia (TeMbl)

Conepsxanue pasjiesia (TeMbl)

dopma
TeKyIIero
KOHTPOJIsA

2

3

4

KOMIIaKTHOTO TpocTpaHcTBa. Teopema Apiena. banaxoBbie
IPOCTpaHCTBA O cueTHBIM OazucoM. [lonsrtue. [Ipumepsr.
Omnpenenenre u npuMepsbl cenapadesIbHbIX HOPMUPOBAHHBIX
IPOCTPAHCTB.

EBKimmoBel
MPOCTPAHCTB
a

Onpenenenue ruiabbepToBa  mHpocTpaHcTBa.  [Ipumepsr.
OpToroHanbHOCTh B THJILOEPTOBOM MpOCTpaHcTBe. Teopema
00 0JTHO3HAYHOM TPEJCTABIIEHUU BEKTOPa B BUJIE CYMMBI €T0
NPOEKIM Ha OPTOrOHAJIbHBIE MOINPOCTpaHCTBa. Jlemma 00
OPTOTOHAJIBHBIX MOANpPOCTpaHcTBax. OPTOHOPMHUPOBAHHBIE
CHCTEMBI B TMJILOEPTOBBIX MpocTpaHcTBax. CyliecTBOBaHHE
OPTOHOPMHPOBAHHOTO

Psaner

O6azuca B cemapabenbHom  H-
IIPOCTPAHCTBE. Oypre B H-mpoctpancrse.
OKCTpeMallbHOE CBOWCTBO YacTM4YHBIX cymMM psana Dypse.
[TonHOTa ¥ 3aMKHYTOCTH OPTOHOPMHUPOBAHHON CUCTEMBI B H-
npoctpanctee. Teopema Pucca-®umepa B H-npocrpanctse.

Nzomopdusm H-mpocTpaHCTs.




JInneninbie

GbyHKIIMOHAT
Bl

JIuneiinsie ¢pynkimonans! B JIHIT . Onpenenenue. Teopema o
KOPa3MEepHOCTH sijipa JIMHEHHOTO (yHKIMOHANa. Teopema
Xana-banaxa B JMHEHMHOM IpocTpaHcTBE. JIMHEHHBIE
HenpepbiBHble ¢yHkuuonansl B JIHII. HenpepsiBHOCTE U
OrpaHn4eHHOCTh JuHEHHoro (ynknuonana B JIHIL. Teopema
Xana-banaxa B JIHII. ComnpspkeHHoe  MmpOCTpPaHCTBO
L*.Teopema o monxore L*.  Cnabas cxoaumocts B JIHIIL
Teopema Pucca o npencraBieHnH JIMHEMHOTO HENPEPBIBHOTO
¢bynkumonana B H-npocrpancrse.

JInnelinbie
OIepaTopsbl

JIuHelHbIN onepaTop B JIMHEWHOM mpocTpaHcTBe. lIoHATHE,
npuMepsl. JIuHelHbI HenpepblBHBIM omnepatop B JIHIL
HenpepsiBHOCTE M OrpanndeHHocts. Hopma nmHeEWHOrO

OTPaHUYEHHOTO oreparopa. CaoiictBa,

PaBHOMEpHAs CXOAMMOCTB JIMHEMHBIX OIepaToOpoB. Teopemsl

IIPUMEDPBL.

0 PAaBHOMEPHOM CXOJIMMOCTH B eIMHIUYHOM Kpyre. CrencTaue.
[MomroTa mpoctpanctBa f(L, L1). CunbHast CXOIUMOCTH B

f(L,

orpannueHHOCcTU. Teopema banaxa-IlIteitnraysa. O6paTHbIit

L1) ITpumepsr. [TpuHIMN paBHOMEpHOI1 1
oneparop. Onpenenenne. Teopema 0 JIMHEWHOCTH OIepaTopa
A-1. JlocTtaToyHOe YCJIOBHE OTrPAaHUYCHHOH OOpaTHUMOCTH
JuHeWHoro omeparopa. Teopema o
a7 + AL

00paTuMOCTH

CYLIECTBOBaHUH
oreparopa Teopema

OJIM3KOTO K

00 OrpaHMYECHHOMN
oreparopa, OTPaHUYEHHO
obpatumomy. PerynsipHoe MHOKECTBO, CIIEKTP U PE30JIbBEHTA
auHeHoro onepatopa. CnektpanbHblii pamuyc. [loHsiTue
COTMpPSDKEHHOTO orepaTopa. TeopeMa o ero mpeJcTaBlIeHUud B
H-npocrtpancrae. Teopema 0 JIMHEUHOCTH u
HENPEPHIBHOCTU COTIPSKEHHOTO oreparopa.

CamoconpsikeHHbie onepaTtopsl. CBolicTBa. OnpeienieHue u

T, K

HaumenoBanue
pasneiia (TeMbl)

Conep:xanue pasjiesia (TeMbl)

dopma
TEKYLIero
KOHTPOJIsA

2

3

4

HpOCTeI;'IHlI/Ie CBOMCTBA KOMITAKTHBIX OIICpaTopPoOB. TeopeMa (¢}
CTPYKTYPC KOMIIAKTHOT'O OIl€paTopa.

IIpunoxxenns
JIMHEUHBIX
OIepaTopoB

IlepBas Teopema @penronsma. Bropas teopema @penronpma.
Tperbst Teopema @penrosibma. PelieHue HMHTErpagbHbIX
ypaBHeHu Ppearosnbma 2-ro pojaa ¢ BBIPOKIECHHBIM SAPOM.
HccnenoBanue UHTErpalbHBIX ypaBHeHul @Ppearonpma ¢
nomoInbo  anprepHaruBel  Dpenronsma.  Pe30sbBEHTHBIN
METOJ| pEUICHUs HMHTETpPalbHBIX ypaBHEHMH. Meron
CKUMaromux otoopaxenuit. [IponsBoansie Opere u "ato.

Ipumeuanue: JIP — omuem/3awuma nabopamopnou pabomsi, KII - svinonnenue kypcosoeo npoexma, KP - Kypcosou
pabomul, PI'3 - pacuemmno-zpaguueckoeo sadanus, P - nanucanue pegepama, 3 - scce, K - xonnokeuym, T —
mecmuposanue, P3 — pewenue 3adau.

2.3.2 3aHATHS CEMMHAPCKOI0 THIIA

He npegycmoTpeHsl.



2.3.3 JlabopaTopHble 3aHATHA

®opma

Ne HaumeHnoBaHue J1a0opaTopHBIX padoT chf)l;?}])l:;Z
1 2 3
1. | Tpuronomerpuueckoe psiasl Dypbe Ha (-7,7). P3
2 | Tpuronomerpuueckoe psisl Dypoe Ha (-1,1). P3
3 | Paznoxenus B psig @ypbe TOJIBKO 110 CHHYCAM HITH TOJBKO 10 KOCHHYCAM. P3
A Oco6ennoctu k03 durmenton psga @ypee. AuddepennupoBanne u P3

MHTETpUpOBaHUE ps0B Dypbe.
5. | Mepa Jlebera. P3
6. | MuosxectBa mepsl 0. P3
7. | 3MepuMBbIe MHOXKECTBA. P3
8. | 3mepumbie QyHKIHH. P3
9. | Uurerpan JleGera. P3
10. | OcHOBHBIE CBO¥CTBA MPOCTPAHCTB Lp. P3
11. | CxogumocTh B mpocTpancTBax Lp. P3
12. | TINOTHOCTH MHOKECTB B MPOCTpaHCTBax Lp. P3
13. | MeTpuKa B JIMHEHHBIX IPOCTPAHCTBAX. P3
14. | Hopma B JIMHEHHBIX IPOCTPAHCTBAX. P3
15. | CxoauMocCTh B JIMHEHHBIX HOPMUPOBAHHBIX IIPOCTPAHCTBAX. P3
6. 3aMKHYTOCTh, ~ OTPaHHYCHHOCTb,  OTKPBITOCTh,  KOMIIAKTHOCTH B P3

HOPMHUPOBaHHBIX IIPOCTPAHCTBAX.
17. | TIpeakommaktHOCTh B C[a,B]. P3
18. | EBK/IMIOBBI MPOCTPAHCTBA, OOIIME CBOWCTBA. P3
19. | IIpoexTHpoBaHUE Ha TOANPOCTPAHCTBO EBKIIMI0BA IIPOCTPAHCTBA. P3
20. | OproroHanu3anus B THILOEPTOBOM IIPOCTPAHCTBE. P3

Orpannvennsie GpyHkipoHa bl Hopma ¢yHkimonana B npoctpancTsax [, P3
21. p

lp..
22. | Hopma nuneiinoro ¢ynknuonana B Lp(a, b), Cla, b]. P3

®opma

Ne HaumeHnoBanue J1a00paTOpHBIX padoT ;ﬁﬁ?::;;:
1 2 3
23. | JIuneiHbIE OTIEpaTOPHI. P3
24. | OrpannvenHblie oneparopbl. Hopma omepatopa. P3
25. | Hopma OrpaHH4eHHOT0 orepaTopa. P3
26. | O6parHblit omepatop. CHieKTp, pe30JIbBEHTA ONepaTopa. P3
27. | ComnpsiKEHHBIE OTIePaTOPBIL. P3
28. | BrioyiHe HETIPEPBIBHBIC OMEPATOPHI. P3
2. Pemenne MHTETpaIbHBIX ypaBHEHUH PpeAronbMa ¢ BEIPOXKICHHBIM P3

STPOM.
0. HccnenoBanue MHTETpaNbHBIX ypaBHEeHHH DpearoiapMa ¢ UCTIONB30BaHUEM P3

anpTepHaTUBBl Dpearonpma.
31. | PemreHue HHTETPAbHBIX YPABHEHUI PHU MOMOIIU PE30JIbBEHTHI P3
32. | MeTox CKUMAIOIIUX OTOOPaKECHUIA. P3
33. P3

IIpounssoausie @peme u ['aro.




Ipumeyanue: JIP — omuem/3awuma nabopamoprou pabomul, KII - evinonnenue kypcosozo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epaguueckoeo 3adanmus, P - nanucaumue pegepama, O - scce, K - xomnokeuym, T —

mecmuposarue, P3 — pewienue 3adau.

2.4 TlepevyeHb y4eOHO-MeTOAMYECKOr0 obecrevyeHus 115l CAMOCTOSITEILHOM PadoThI
o0y4yalomuxcst Mo AMCHUILINHE (MOIYJII0)

[Tepeyenn yueOHO-METOIUUECKOTO 0OCCIICUCHHS TUCIIUIUINHBI
No Bung CPC 10 BBIMIOJTHEHUIO CAMOCTOSITEIHHOM pabOThI
1 2 3
Meroanveckue yka3zaHUsS ISl TIOJTOTOBKH K JIEKIIMOHHBIM U
[IpopaboTka HeeMUHApCKUM 3aHATHAM, YTBEPKICHHBIE HA 3aCEAAHUU
MIOBTOpPEHUE .
EKIHOHHOTO Kadeapsl MPUKIIATHON MaTEMATUKH (PaKyJIbTeTa KOMIBIOTEPHBIX
| |marepnana, marepuana TexHoJsioruil u npukiagHoit Mmatematuku @I'bOY BO «Ky6Il'Y»,
yaebHOlM W mayaHoif|TPOTOKOT Ne7 or 18.04.2018 .
JTUTEpaTypHI, .
HOATOTOBKA « yKa3aHUs MO BBITIOJIHEHUIO CaMOCTOSITENLHOM]
CEMBHAPCKIM 3AHATHM Metonnyeckue pabOThl, YTBEpACHHbIE Ha 3acelaHuu Kadeapsl
NMPUKIATHON  MaTeMaTUku  (akylabTeTa  KOMITBIOTEPHBIX
TexHosoruil u npuknaanoi Mmarematuku ®I'EOY BO «KyoI'Vy,
npoTokoa Ne7 ot 18.04.2018 1.
MeTtonudeckue ykazaHus M0 BBIMOJIHEHHIO 1a00paTOPHBIX padoT,
ITogroroBka K YTBEpXJCHHbIE  Ha  3acelaHuu  Kadeapsl  IPUKIATHOU
2 |maGopaTopHBIM MaTeMaTHKU  (aKkylibTeTa KOMIBIOTEPHBIX TEXHOJOTUH H
3aHATHSIM npukiagHoi matematukun ®I'BOY BO «KyO6I'Y», npoTokois Ne7
ot 18.04.2018 1.
MeTtonuyeckie yKa3aHHUsS IO BBIIOJHEHUIO CaMOCTOSITENbHOM
[ToaroTtoBka K perieHUIo|paboThl, YTBEpXKIACHHbIE Ha 3acefaHuM Kadeapbl NPUKIAJTHON
3 [3a7a4 U TeCTOB MaTeMaTHKU  (aKkylnbTeTa KOMIBIOTEPHBIX TEXHOJOTUH H
npukiagHo matematukun ®I'BOY BO «KyO6I'Y», npoTokos Ne7
ot 18.04.2018 r.
Metonuyeckne ykasaHusi A7 MOATOTOBKHU 3cce, pedepatos,
4 |TloaroToBka AOKIamoB |KYPCOBBIX pabOT, YTBEp)KICHHbIE Ha 3acelaHuM KadeIpbl
MPUKIATHON MaTeMaTHKHU (haKylbTeTa KOMIBIOTEPHBIX
[Tepeuens yueOHO-METOINYECKOTO 0OECTICUSHHS! TUCITUTLIAHBI
Ne Bun CPC IO BBITIOJIHEHUIO CAMOCTOSITENILHOM paboThI
1 2 3
TexHoJiorui u npukiagHoi Matematuku @PI'BOY BO «KyoI'V»,
npotokod Ne7 ot 18.04.2018 r.
Meroanueckue ykazaHusl MO BBIIIOJTHEHUIO PACUETHO-
rpaduueckux 3alaHui, yTBEP)KICHHBIE Ha 3aceaHuU Ka(eapbl
MPUKIATHON MaTeMaTHKU (aKyIbTeTa KOMIBIOTEPHBIX
[MoAroToBKa K pelieHuio| TCXHOIOTHI M PUKIIaJHON MAaTEMATHKH OI'BOY BO «KyoI'Vy,
5 pacuetHo-Tpaduueckux |mpoTokon Ne7 ot 18.04.2018 r.
3amanuii (PI'3) .
Meroanueckue yka3zaHHsl 1O BBIIOJHEHUIO CaMOCTOSITEIbHON
paboThl, YTBEpXkKACHHBIE Ha 3acelaHuu Kadeapbl MpPUKIATHON
MaTeMaTHKU  (aKyldbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH H




npukinagHoit marematuku ®I'BOY BO «Ky6I'Y», npoTtokos Ne7
ot 18.04.2018 1.

MeTtonuyeckie yKa3aHHs [0 BBIIIOJHEHUIO CaMOCTOSITEIbHOM
[ToaroTtoBka K TeKymemy|paboThl, YTBEpXACHHbIE Ha 3acelaHuu Kadeapbl NpUKIATHON
6  |KOHTpOIIO MaTeMaTHKU  (akyldbTeTa KOMIBIOTEPHBIX TEXHOJOTUH H
npuxnagHoit mareMatuku @I'BOY BO «Ky0I'Y», mpotokos Ne7
or 18.04.2018 .

Y4eOHO-METOMYECKHUE MaTepHalibl JUIsl CaMOCTOSITEIbHOW PabOThI OOydJaroImMXCcs M3
YKCJIa MHBAJHJIOB U JIUI C OTPAaHMYCHHBIMHA BO3MOXXHOCTAMH 3710poBhs (OB3) mpemocTaBisiroTcst
B (popmax, aTanTUPOBAHHBIX K OTPAHHYEHUSAM MX 37IOPOBBS M BOCIIPUATHS HH()OPMAIIHH:

JIJIst TUIT ¢ HApYIICHUSIMH 3PCHUS:

— B IieyaTHOU popme yBeTnYeHHBIM HIpUGTOM,

— B hopMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayaunodaiina,

— B rleyaTHOU opme Ha si3bike bpaits.

JIyig 11 ¢ HapyIIEHUSMH CIyXa:

— B IIeUaTHOU (opme,

— B hopMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig 11 ¢ HapyIIEHUSMH OTIOPHO-BUTATENILHOTO anmnapara:

— B IIeUaTHOU ¢opme,

— B (hopme IIEKTPOHHOTO JOKYMEHTa, — B popMe ayauodaiina.

JlaHHbIil TepedyeHb MOKET OBbITh KOHKPETU3HUPOBAaH B 3aBHUCHUMOCTH OT KOHTHHIE€HTa
oOyuaronuxcs.

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

C ToukM 3peHHs NPUMEHSIEMbIX METOJOB MCIOJB3YIOTCA KaK TpaJULIMOHHbIE
MH(POPMALIMOHHO-00BACHUTEIbHBIE JICKIMM, TaK M HUHTEpaKTHBHAs I0Jlaya Marepuaiga ¢
MYyJIbTUMEIUIHON cuctemoil. KommbloTepHble TEXHOJOTMH B JAaHHOM cllydae 00OecreyuBaroT
BO3MO’KHOCTh Pa3HOIIJIAHOBOTO OTOOPa)KEHHsI alrOPUTMOB M JEMOHCTPAILIMOHHOTO MaTepHana.
Takoe coueTaHue NO3BOJIAET ONTHUMAIBHO HCIOJIB30BaTh OTBEACHHOE BpEMS MU PaCKpbIBAaTh
JIOTUKY U COAEP KaHUE TUCIIUIIINHBL

Jlexumu npeacTaBiIAoT cOO0H cucTeMaTHuecKie 0030pbl TeM (PYHKIIMOHAIBHOTO aHAN3a.
JIaGopaTopHO€ 3aHATHE MO3BOJISIET HAyYUTh CTY/AEHTA MPUMEHSATh TEOPETHUYECKHE 3HAHMS IpU
pelIeHMH W UCCIEJI0BAaHMM KOHKPETHBIX 3ajnad. JlabopaTopHble 3aHATHS TNPOBOAATCS B
TPaJULIMOHHBIX aynuTopusx. [Tonxoa pa3dopa KOHKPETHBIX CUTYaIUi ITMPOKO MCIIOIB3YETCs KaK
IIPENOaBaTeNIeM, TaK U CTYyJEHTaMH IPU MPOBEIECHUHU AaHAIN3a PE3YJIbTaTOB CAMOCTOATEIbHON
paboThl. TO 0OYCIOBIECHO TEM, UTO B IPOIIECCE UCCIEIOBAHMS YaCTO BCTPEUAIOTCS 3a/1auH, JUIs
KOTOpPBIX €IWHBIX MOJAXOAOB He cyuniecTByeT. Kaknas KOHKpeTHas 3ajada IIpU  CBOEM
UCCIICIOBAaHUM MMEET MHOKECTBO IOJXOJOB, a 3TO TpeldyeT pazbopa M OICHKH LEJI0i
COBOKYITHOCTH KOHKPETHBIX CUTYaLUH.




Jng nun ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHM 310POBbSl MPEAYCMOTPEHA OpraHu3alus
KOHCYJIbTALIMHI C UCHOJIb30BAHUEM AJIEKTPOHHOM MTOYTHI.

4. OHeHOqH])Ie U METOAUYECCKUC MaTepHaJ]])I
4.1 OneHo4Hble CpeacTrea 1Jjist TEKymero KOHTpoJist yCneBaceMoOCTH U l'lpOMC)KyTO‘lHOﬁ
arrecranmu

OneHoYHBIE CpeACTBA MpeTHA3HAueHBbl JUIS KOHTPOJS W OIICHKH O0pa30oBaTEIbHBIX
JNOCTIIKEHUH OOYYaroIIUXCsl, OCBOUBIIMX NPOTpaMMy YYeOHOW JUCIUIUIMHBI «HA3BaHUE
TVCIIATUTAHBDY.

OreHOYHBIE CPEJICTBA BKJIFOYACT KOHTPOJIBHBIE MaTepUaibl I MPOBEIACHHUS TEKYIIETO
KOHTPOJIS B OpPME TECTOBBIX 3aJIaHUH, TPOBEPKHU PEIICHUS 33124 U MPOMEKYTOYHOH aTTECTAIINN
B (hopMe KOJUTOKBHYMA M SK3aMeHa.

OrneHOYHBIC CpPENCTBA JUISI HMHBATUAOB W JIMI[ C OTPAaHWMYCHHBIMH BO3MOKHOCTSIMH

3JI0POBbSI BRIOMPAIOTCS C YIETOM MX WHAMBUIYATHHBIX ICUXO(U3HIECKIX 0COOCHHOCTEH.

— MpyH  HEOOXOJMMOCTH HWHBAJIMJIAM MW JIMIIaM C  OTPaHHYCHHBIMHU
BO3MOYHOCTSIMU 3JIOPOBBSI MPEIOCTABISICTCS JIOTIOTHATEIBLHOE BpEeMs JUIS IOATOTOBKH
OTBETa Ha YK3aMeHE;

— MpH  TIPOBEJACHUM TMPOLEAYPHl OICHUBAHHS PE3yJbTAaTOB  OOyUCHHS
WHBAJUIOB W JIUI[ ¢ OTPAaHWYCHHBIMH BO3MOYXHOCTSIMHU 3JI0POBBSI ITPEIyCMATPUBACTCS
WCTIOJIb30BAHNE TEXHHUECKUX CPEJICTB, HEOOXOMMBIX UM B CBSI3H C UX WHAWBHYaIbHBIMA
0COOEHHOCTSIIMU;

- P HEOOXOAMMOCTH JITsl 00YJAIOIIMXCS C OTPAHMYCHHBIMH BO3MOKHOCTSIMHU
3I0POBBSI U MHBAJIHJIOB TPOIIEypa OIICHUBAHKS PE3YJIbTATOB OO0 YUSHHSI 10 JUCIUTUINHE
MOJKET IMPOBOJIUTHCS B HECKOJILKO JTATOB.

[Iponiemypa oleHMBaHUS PE3YJIHTATOB OOYYEHHs] MHBAIHMIOB W JIMI[ C OTPaHHYCHHBIMH
BO3MOJKHOCTSIMH 3JIOPOBBSI 110 JMCHMILIMHE (MOIYIIO) TPEAyCMaTpPUBAaET MPEAOCTaBICHUE
uHbopmanuu B QopMax, aganTUPOBAHHBIX K OTPAaHUYCHUSM HUX 3J0POBbS U BOCIPHSITHS
nHpOpMaIuu:

J1J1st AT ¢ HApYIICHUSIMHA 3PCHHS:

- B IMEYaTHOH (opMe yBEeTHMUEHHBIM mpU(TOM, — B (HOpPME DIIEKTPOHHOTO
JOKYMECHTA.

J1J1s1 JIAI] C HApYIICHUSIMH CITyXa!

— B [1I€YaTHOM opme,

— B (hopMe EKTPOHHOTO JJOKYMEHTA.

J1J1s1 ML C HapyIIEHUSIME OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIe4aTHOM Gopme,

— B (hopMe ANEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepedYeHb MOKET OBITh KOHKPETU3MPOBAaH B 3aBHCHUMOCTH OT KOHTHHIEHTA
oOyuaronuxcs.

CTpyKTypa OLlEHOYHBIX CPEACTB /ISl TeKylleil i MPOMEeKYTOYHOM aTTecTAluU

KonTpoanpyem Haumenosanue
OLICHOYHOI'0 CPEACTBA

No bI€ pa3ieJibl Kox koHTpoJIMpyeMoii KOMIIETeHIIUH
n/n (Tembl) (u1H ee yacTH) Tekyumii IIpomesxkyTounas
JAUCHUTITMHBI® KOHTPOJIb aTrecTauus




WIIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.4 (40.001 A/02.5 31.4)
WIIK-2.6 (06.016 A/30.6 V.1)
WTIK-2.10 (40.001 A/02.5 Tn.2)

Tpuronomerpu | UITK-1.2 (06.016 A/30.6 31.3) YcrHbIit onpoc, Bonpoc na
1 YECKUE PSJIBI HNIIK-1.3 (40.001 A/02.5 31.1) poBepKa
Dypbe WTTK-1.4 (40.001 A/02.5 31.2) orsavene 1-8
KonTpoanpyem HaumenoBanue
Ne bI€ pa3/ieibl Ko KoHTpoIupyeMoii KoMIeTeHIHH OUEHOMHOr0 CpeacTBa
/i (TembI) (/1 ee yacTH) Texymmii IIpomexyTounas
IIHCHHHJIHHBI* KOHTPOJIb aTtrecranus
WNIIK-1.6 (06.016 A/30.6 ¥.1) CaMOCTOSITEIb
WMIIK-1.7 (40.001 A/02.5 Tn.2) HOM
WIIK-1.8 (40.001 A/02.5 [Ip.2 Tn.) | HeayauTOpHOI
WNIIK-2.1 (06.016 A/30.6 31.3) paboThI
HNIIK-2.2 (40.001 A/02.5 3n.1)
HNIIK-2.3 (40.001 A/02.5 3u.2)
WIIK-2.4 (40.001 A/02.5 3u.4)
HNIIK-2.6 (06.016 A/30.6 V.1)
MIIK-2.10 (40.001 A/02.5 Tx.2)
Wuterpan HNIIK-1.2 (06.016 A/30.6 3u.3)
JleGera WIIK-1.3 (40.001 A/02.5 3n.1)
WIIK-1.4 (40.001 A/02.5 31.2) VYerHelii onpoc,
WNIIK-1.6 (06.016 A/30.6 ¥.1) poBepKa
NIIK-1.7 (40.001 A/02.5 Txa.2) CaMOCTOSITEID
2 ) . Bonpoc na
WIIK-1.8 (40.001 A/02.5 [Ip.2 Ta.) | Hoid sxsamene 9-17
HNIIK-2.1 (06.016 A/30.6 3u.3) HeayTUTOPHOM
WNIIK-2.2 (40.001 A/02.5 3n.1) paboThI
WNIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.4 (40.001 A/02.5 3u.4)
WNIIK-2.6 (06.016 A/30.6 V.1)
HNIIK-2.10 (40.001 A/02.5 Tn.2)
ITpoctpancra | UIIK-1.2 (06.016 A/30.6 31.3)
JleGera WMIIK-1.3 (40.001 A/02.5 3n.1)
WIIK-1.4 (40.001 A/02.5 3u.2) VYerHblii onpoc,
WIIK-1.6 (06.016 A/30.6 V.1) IpoBepKa
WNIIK-1.7 (40.001 A/02.5 Tn.2) camocrosarens | Bonpoc na
3 WIIK-1.8 (40.001 A/02.5 JIp.2 Ta.) | HOi oksamene 18-
WIIK-2.1 (06.016 A/30.6 31.3) Heayauroproit | 21
UIIK-2.2 (40.001 A/02.5 31.1) paboTsl




WIIK-2.3 (40.001 A/02.5 31.2)
WTIK-2.4 (40.001 A/02.5 31.4)
WIIK-2.6 (06.016 A/30.6 V.1)
WTTK-2.10 (40.001 A/02.5 Tn.2)

JluHelinbie NIIK-1.2 (06.016 A/30.6 31.3)
HopmupoBann | MITK-1.3 (40.001 A/02.5 31.1)
bIC UIIK-1.4 (40001 A/02.5 3H2) VY CcTHBIN orpoc,
npocrpancrsa. | MIIK-1.6 (06.016 A/30.6 V.1) poBepKa
HIIK-1.7 (40001 A/02.5 TI[Z) CaMOCTOSTEN b Bonpoc HA
4 MIIK-1.8 (40.001 A/02.5 JIp.2 Ta.) | noii aksamene 22-
HNIIK-2.1 (06.016 A/30.6 3u.3) HeaymuTopHO# | 43
NIIK-2.2 (40.001 A/02.5 31.1) paboTh
HNIIK-2.3 (40.001 A/02.5 31.2)
NIIK-2.4 (40.001 A/02.5 3u.4)
HNITK-2.6 (06.016 A/30.6 V.1)
NIIK-2.10 (40.001 A/02.5 Tn.2)
EBKTMI0BBI WNIIK-1.2 (06.016 A/30.6 31.3) YcTHBI onipoc, Bonpoc na
5 npoctpanctBa | MITK-1.3 (40.001 A/02.5 3H.1) poBepKa
WIIK-1.4 (40.001 A/02.5 31.2) CaMOCTOSITEINb glfajwene s
HNITK-1.6 (06.016 A/30.6 V.1)
KOHTpOJ'alyeM HaumenoBanue
Ne bI€ pa3eJIb Kox koHTpoImpyeMoii KOMIIeTeHIHH OLICHOMHOI 0 CPEACTBA
n/n (TeMbI) (1 ee yacT) Texymuii IIpomexxyTOUuHast
Z[HC]_[HHJ'[HHI)I* KOHTPOJb arrecranus
NIIK-1.7 (40.001 A/02.5 Tna.2) HOW
WUIIK-1.8 (40.001 A/02.5 JIp.2 Tn.) | HeaymuTOpHOI
UIIK-2.1 (06.016 A/30.6 31.3) paboThl
WNIIK-2.2 (40.001 A/02.5 3n.1)
WNIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.4 (40.001 A/02.5 3u.4)
WNIIK-2.6 (06.016 A/30.6 V.1)
NIIK-2.10 (40.001 A/02.5 Tn.2)
Jluneiinbie HNIIK-1.2 (06.016 A/30.6 3u.3)
Gyuxkumonans! | UIIK-1.3 (40.001 A/02.5 3n.1)
WIIK-1.4 (40.001 A/02.5 3u.2) VYerHblii onpoc,
WIIK-1.6 (06.016 A/30.6 ¥.1) HpOBepKa
WNIIK-1.7 (40.001 A/02.5 Tn.2) camocrosarens | Bonpoc na
6 WIIK-1.8 (40.001 A/02.5 Ip.2 Tx.) | Hoi oKkzamene 52-
WTIK-2.1 (06.016 A/30.6 31.3) HeayMTopHO# | 98
UIIK-2.2 (40.001 A/02.5 3n.1) paboTsl




JluHelinbie NIIK-1.2 (06.016 A/30.6 31.3)
OTIePATOPBI HNIIK-1.3 (40.001 A/02.5 31.1)
WIIK-1.4 (40.001 A/02.5 31.2) VeTHIif onpoc,
HNIIK-1.6 (06.016 A/30.6 V.1) poBepKa
HIIK-1.7 (40.001 A/02.5 Tx.2) camocroaTens | Bonpoc na
7 WIIK-1.8 (40.001 A/02.5 [Ip.2 Tn.) | moii oKzamene 59-
UIIK-2.1 (06.016 A/30.6 3u.3) HEayUTOpHOM | D
WUIIK-2.2 (40.001 A/02.5 3n.1) paboThI
WIIK-2.3 (40.001 A/02.5 31.2)
WIIK-2.4 (40.001 A/02.5 3u.4)
HNIIK-2.6 (06.016 A/30.6 V.1)
HNIIK-2.10 (40.001 A/02.5 Txa.2)
[Mpunoxenus | UI1K-1.2 (06.016 A/30.6 31.3)
JTMHEWHBIX WIIK-1.3 (40.001 A/02.5 3n.1)
OTIepaTopoB WIIK-1.4 (40.001 A/02.5 31.2) Y CTHBIIT ompoc,
HNIIK-1.6 (06.016 A/30.6 ¥.1) poBepKa
HNIIK-1.7 (40.001 A/02.5 Tna.2) camocToaTens | Bonpoc na
8 WIIK-1.8 (40.001 A/02.5 Ip.2 Tn.) | Hoii oxzamene 76-
UIIK-2.1 (06.016 A/30.6 3u.3) HeayauTOpHO# | 85
WNIIK-2.2 (40.001 A/02.5 3n.1) paboTHI
WNIIK-2.3 (40.001 A/02.5 31.2)
HNIIK-2.4 (40.001 A/02.5 3u.4)
HNIIK-2.6 (06.016 A/30.6 ¥.1)
NIIK-2.10 (40.001 A/02.5 Tn.2)

IToka3aTenu, KpUTEPHH M MIKAJA OLeHKH C(POPMUPOBAHHBIX KOMIIETEHIU

Onenka Kputepuu onieHHBaHUs 10 3K3aMEHY

Bricoxuii OLCHKY «OTJIMYHO)» 3aCIIy>KMBACT CTYACHT, OCBOMBIIIHNH 3HaHUA, YMCHUA,

YPOBEHb «5» KOMIICTCHI WU 1 TeOpeTI/I‘IeCKI/Iﬁ Marcpual 0e3 HpOGGJ’IOB; BBITTOJIHUBIITH

(oTIMYHO) BCEC 3aJlaHUsA, NPEIyCMOTPCHHbIE YYEeOHBIM TIUIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; IPaKTUYECKHE HAaBBIKM MPOHEeCcCHOHATBLHOTO
MIPUMEHEHHUS OCBOECHHBIX 3HAaHUH COPMHUPOBAHEI.

Cpennuit OIICHKY «XOpOIIO» 3aclyUBAaeT CTYACHT, IMPAKTHUYECKHU MOJIHOCTHIO

YPOBECHb «y OCBOUBILHHI 3HAaHUWs, YMCHUS, KOMIICTCHIIUU U TCOpCTI/I‘ICCKI/Iﬁ MaTcpural,

(xopor1o) yueOHbIe 3a/laHusl HE OIICHEHbl MAaKCHUMAJIbHBIM YHCIOM OaiioB, B
OCHOBHOM C(HOPMHUPOBAJ MPAKTUICCKUE HABBIKH.

[Toporossrit OLIEHKY «YyJOBJIETBOPUTEIBHO» 3aCIYyKUBAET CTYIEHT, YacTUYHO C

YPOBEHB «3» npo0enaMyd  OCBOMBIIMN  3HAHUS, YMEHHS, KOMIETEHIHH U
(ymoBrieTBOpUTE | TEOPETUUECKHI MaTepuall, MHOTHE yueOHbIe 3a1aHusl 1100 He

JILHO) BBIIIOJIHWJI, JUOO OHHU OIEHEHBI 4YHCIOM OamioB OIM3KHM K

MUHUMAIbHOMY, HEKOTOPbIE TPAKTHYECKHUE HABBIKU HE CPOPMHUPOBAHBIL.

MUHHMMAJIbHBIA | OLIEHKY «HEYJIOBJIETBOPUTEIBHOY 3aCIYKUBAET CTYJEHT, HE OCBOUBIIHI

3HAaHUA, YMCHHA, KOMIICTCHIIUN U TeOpCTI/I‘-ICCKI/Iﬁ Marepuall, y‘Ie6HLIe
3alaHus HE BBITIOJIHUIL, IIPAKTUYCCKUEC HABBIKHU HC C(I)OpMI/IpOBaHLI.

YPOBEHB «2»
(HeynoBieTBOPU
TEJIBHO)

OueHouHbIE CpeAcTBa sl WHBAJIMIOB W JIMI C OTPAHUYEHHBIMU BO3MOXKHOCTAMHU
3JI0POBbSI BEIOMPAIOTCS C YI€TOM UX WHANBUAYATbHBIX TICUXO(U3HUECKUX 0COOCHHOCTEHH.



— Opu  HEOOXOJMMOCTH HMHBAIMIAM M JIMOAM C  OTPaHUYCHHBIMHU
BO3MOXHOCTSIMU 3JI0pPOBbsl IIPEAOCTABIISIETCA JIONOJIHUTEIBHOE BpeMs Ul MOATOTOBKHU
OTBETA HA DK3aMEHE;

— IpU TPOBEACHUHM TMPOLEAYPHl OLEHUBAHHS PE3YJIbTAaTOB OOyYeHHS
MHBAJIUAOB U JIUI[ C OTPaHUYEHHBIMU BO3MOKHOCTSIMHM 3JI0pPOBbsl IPEIyCcMaTpUBacTCA
WCIIOJIb30BAHUE TEXHUYECKUX CPEACTB, HEOOXOIUMBIX UM B CBSI3H C UX UHIUBUIyaTbHBIMU
0COOEHHOCTSIMH;

— IpY HEO0OXOAUMOCTH [T 00YJAIOIINXCS C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH
3/10pOBbsI 1 UHBAJIMJIOB IPOLEAYpa OLICHUBAHUSI PE3YIbTATOB OOYUEHUS 1O JUCLUILIIMHE
MO>KET IIPOBOJAUTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa olieHHBaHUS PE3yIbTATOB OOY4YEHMs] MHBAJIWJOB W JIUI[ C OIPaHUYECHHBIMU
BO3MOXHOCTSIMU 3JI0OPOBBS 0 JUCHUIUIMHE MPEeAycMaTpUBaeT NMpeaocTaBlieHne nHPopMaluu B
dhopmax, amanTUPOBAHHBIX K OTPAHUYEHUSM UX 3JJ0POBbSI M BOCTIPUSATHS HHPOPMALIUHU:

JUig U1 ¢ HapyIIEHUSIMU 3pEHUS:

— B Ie4aTHON (opme yBEIWYEHHBIM IIPUPTOM, — B (QOpPME 3IEKTPOHHOIO
JOKYMEHTA.

JInst AL ¢ HapylnIeHUsIMU CITyXa:

— B medaTtHoO# dopme,

— B (popme 31EKTPOHHOTO JOKYMEHTA.

Jljis 11 ¢ HapyIIeHUSIMH OTIOPHO-JBUTATEeNILHOTO anmnapara:

— B Me4JaTtHOM dopme,

— B (popme 3IEKTPOHHOTO JOKYMEHTA.

JlaHHbIN TepedYeHb MOKET OBbITh KOHKPETU3UPOBAaH B 3aBUCHMOCTH OT KOHTHUHIEHTa
00yJaronuxcs.

TunoBbie KOHTPOJIbHbIE 32JaHUS UM HHbIE MaTepUAJIbl, He00X0AMMbIe ISl OLIEHKH
3HAHUM, YMEHMid, HABBIKOB M (WIH) ONBITA eATEJbHOCTH, XaPaKTePHU3YIUIUX 3Talbl
¢dopmMupoBaHus KOMIIETEHIMIA B IIpolecce 0CBOCHUS 00pa30BaTeIbHOI MPOrpaMMbl

5-ii cemecTp

1.Paznoxxuts B psiag Oypre QyHKIHIO flx) = X, OTIpe/IeJICHHYIO HA OTPE3KE [-m, m]

2.Pa3noxuts B pag Dypee pynximio f(X) = x| onpenenennyro na orpeske [ —1,1]. 3 Paznoxurs
B psan dypee a) mo cuHycam, 0) Mo KocuHycaM (DYHKIUIO f(x)=m— 2X,0npeieneHHyI0 Ha
OTpE3Ke T, _ '
4.  Paznoxutrb B psiA dbgpbe a) mo cuHycaM , 0) mo kocuHycam (ynkumo f(X) = X%
onpenenenHyio Ha orpeske [0,1],

nw

5. Kak cneayer mpoaoipKuTh aOCOJIOTHO MHTETPUPYEMYIO HAa OTpE3Ke 5][0, byHKLUMIO, Ha
OTPE30K [-7, 7], aro6sr ee psan Oypse umen BrnZn=1€0S(2n — 1)x?
6.MoXeT 711 MHOYKECTBO, UMEIOIIee XOTsI Obl OJJHY BHYTPEHHIOIO TOUKY, UIMETh HYJIEBYIO Mepy?
7 Ioctpouts wis moboro & € (0, 1) samknyroe noamuoxectso Xorpeskal0, 1] 6e3 Bryrpennnx
TOYEK TAKOE, YTO m(X) = a.
8. Ilycte X— MHOXECTBO 4McCeN U3 OTpe3Ka [0,1] B mecaTuunoii 3amucu KOTOPBIX OTCYTCTBYET

wudpa 8. Haitru m(X),
9. SBnsrorcs mu QpyHKIMU fGu f3 (x)I/ISMepI/IMLIMI/I OJTHOBpeMEHHO? A  (QyHKIUH

fx) m f2(x)

1
10. Beruucnute unrerpan JleGera fo f(x) dx’rﬂe



x2 , VISl BCeX UPPALMOHAIBHBIX X, GOJIBIIHX, YeM 1

3

_ i

2 f&x) = {3, JUIsl BCeX UppallMOHAIbHBIX X, MEHbIIUX, YeM
3

0,ectnx € (0,1) N Q.
x%,ecmu x € [0, 11\Q,
(x) ={

b) 1,ecnu x € Q.

1
sinmx, ecam x € [0, E] \D,

f(x) = 1

COS TTX, eCJI X € (E' 1)\D,
c) | X2, eciu x € D,
rae D— KaHTOpOBO MHOXKECTBO.
12. TIpusectu npumep pynxuun X (t)rakoit, utox € L1[0, 1]\L2[0, 1]
13. Kakue 13 IpuBOIUMBIX HIKE (DYHKIIUH ONPENENSIOT PacCTOSIHUE Ha MHOKecTBE R:

e y) = Vix —yl; 2)p(x,y) = sin(x —y)|;  3)p(x —y) = (x — y)?

4) p(x,y) = larctgx —arctgyl;  5p(x,y) = arctglx —yl, 6) p(x,y) = [x* — y?|;

7 ploy) = lv}p + |x —y); 8) plx,y) = el —1;  9) p(x,y) = |x% — y3
10) pCx,y) = rypm p(x,y) = cos*(x —y)?

14) Kakwue U3 NpUBOAUMBIX HIKE QYHKIIUIT ONPE/ICNSIOT pacCCTOSIHUE HAa MHOXKecTBe R™:

1)p(x,y) = max [xe — yil; 2) pCey) =20 |2k — yil,

max |xr — Vil

3)p(x,y) = " e — Yl ; 4) p(x,y)
= yn ol _ yskgn-1 )
5) ,O(x, y) Zk:l kl.')Ck ykl, 6) p(x, y) ZkZITxk }’kllnk ,

15) Kakue u3 NPUBOIUMBIX HIDKE (GYHKIHH ONMPEICNIAIOT PAacCTOSIHWE B Kilacce (DYHKIIHIA,
HETPEPBIBHBIX HA OTPE3KE
1t
1)p(x,y) = max|x(t) —y(®Ol; 2) p(x,y) =sup [ |x(r) —y()|dr, t € (0,1]
)<t<1 t 0
3) plx,y) = \/f [x(t) — y(Oldt; 4) p(x,y) = max |x(t) = y(O)| + [ Jx(@) =yl dr?
0

te[O_j 2

16) Kakuwe u3 NpUBOMUMBIX HIDKE (QYHKIUN ONMPECSIOT PAacCTOsSHHE B Kiacce (YHKIIHIA,
HEenpephIBHO AU(PEpeHInPYEMBIX Ha OTPE3Ke

p(x,y) = max le(8) — y (D),

1)
[0,1]
2)p(x, y) = |x(0) — y(0)| + max | (t) — y(B)]
10,1]
3)plx,y) = m[«'s:]x1 |x(t) — y(O)] + mla(t)x1 JIx'(t) =y ()| ; 4)
p(x,) = max |x(®) - y(O)] + max |x(®) — y ()|
tG[O-] [ 51] ?

17) Haiiti paccTosiHHE MEXKITY (pyHKuI/I;IMI/I x(t) = sin 2tycos 2t B pocTpaHcTBe 1) C[0, 7}
2)C o,m'[ ] [ ] [ 13)L10,m;4)L:0,m,

18) Haiitu paccrosiHre MeXay QyHKIUSIMA x(t) = 3+ty y(t)=2t3 + t? B [IPOCTPAHCTBE
1) c[=1,1} 2) ¢[-11]13) L1[-1,1]4) L2[-1,1]

n2)03) It
19) UccnenoBath Ha CXOAUMOCTh IOCIIEI0OBATEILHOCTD {xi}n NPOCTPAHCTBE 1)1
a) Xk = (— ., 0);0) xi= (e -2k, 1,1, . 1) B)Xx =€ —k,e— —k* ..., e— kn)
k

1
_ o = (k3 L1 D),
% =(cosk,2,2,..,2);mx% = (K% - 1.1



20) MccnenoBarh Ha CXOAMMOCTh TOCIEI0BATEIBHOCTD 1XkJB mpoctpanctse 1)1 2){2 5 3)lew

xe=(0,..,0, ,0,..); 6)x =(0,..,0,1, 1, 1 ) xe=(11,..1,1, 1, ")

a) ~k k k+1 k+2 X B) k k+wl k+2°;
11

r) -

xie= (1,5 %00, ---); 0 Xk = (2,2,..,2,0,0,..); &) Xk = (0,...,0,3,0,...);
K)

o x =L, ,00.)
k V23 Vk
X = (5];{011(611“-;0:&1 2k
0,0,..)
x = e L kX =(e50,0,..,07,00...)
k —_— —_— A :
. kt+1

)

21) ccnenoats Ha cxomumocts B rpoctpanctse 1) €10, 115 2) L2(0, Docnenosarensrocts

— . — Lkt . — ot
x, (1) =sint —sing B) x, (1) = V%%, r) xk(t) = ek

a) xk(t) =¥, 6) , n) Xi(t) =
thk — tk+1; e) Xk(t) = thk — tZk; )K) xk(t) = tekt.
Ly|0, 1] u k kKakoMy
22) B JE te 0 KaKUX TIPOCTPAHCTBAX1 1 npeaeny
' CXOJISATCS TTOCIIEIOBATEIIEHOCTH:
ln(k) ,t €[0,-]
() = { [ ';] xi(t) = { ‘e (1 1] « ;
= 1 _,
a) 0, te(-,1]; o) K,
k #, t €0,
ekt € [0, 1] ¥ [0.2]
xi(t) = { Koo = Do
B) 0, t€(0,1] p) te (.11 3

23) Hccnenosats Ha cxogumocts B mpoctparctse 1) C[0,1]; 2) L2(0, Dpsiapr

w  tk o - k. o
a) k:ot; 6)Zk=0(1 t)t P B) En:[)e k(tJrl).

24) SIBisieTcst M OTKPBITHIM MHOXecTBO dyrkuuit u3 mpoctpanctaa C[0, 1] yrosnersopsiommux

YCJIOBHIO:
a)0<x() <1+t te(0,1),

5) Jyle@ldt < 1.

p) x(B)dt < 1.

OI<2

25. SBmsercs mu 3aMkHyTEIM MHOXKectBo dyrkuuit u3 CL0, 1], yroserBopsromux ycrosmio
a)sgnx (%) =1;
6) sgnx(t)=1,t € [0,1p
26. SBmsorcs mu kommaktaevE, npeakommaktaeivi B C0, Lenenyromme cemeiicrna
G yHKIIHIA;
M = {x(t)| 1x(0)| < Ko, (D] <Kt €0, 1)
= {x@lxO) <K, [ Ge@®)?dt <K} 11} ;
00 L 2 M
3) M ={x@llx(] <t, t €[0;1]}
4) xa(t) =t* ecma)) <a1 S a<a:<0,6)0 < <



5) Xa(t) = e+, ecmua)a ER; 6)a = 0;B) a < 0:
6) Xa(t) = sin(at), ccmu a)a € Ry; 6) 0 < a < az < o0; 7) Xu(t) = sin(a + 1),

eema)a ER;0)0 <ar <a<az <o?

27. TIpoBecTy mpomecc oproronanmsamun cucremsr dyrkimit {1, & t% 3} npocrpancrse

a) L2(—1,1) ; 6)L2(0, 1),

28. B pocTpaHCTBE [2HANTH MHOXECTBO BEKTOPOB, OPTOTOHATBHBIX BEKTOPY *o
xo = (0,0, ...,0,10, .. .); 6)x0 =(0,1,0,1,..); gpyxo = (1,1, ...

29. B npocrpanctse L2[—7, 7] naiitn npoexnmn dymkrmit

O fmax©=t

a)X(t)=0,6) xt = 5 sin ()

Ha noanpocrpanctso Xo = {X(t) = c1 + c2sint + c3 cos t},
30. B mpocrpanctse L2[—1, 1] maitrir npoexumn dynximii

a)x(t) =t% @) x(t) =3
na noanpoctparcreo Xo = {x(t) = c1 + cat},

6 cemecTp

1. Kakue u3 npuBeeHHBIX (GOPMYIT 33/Iaf0T OTIEPATOP:
Alx(t)] = max lx(r)|; A:C[0,1] - C[0,1] 1);
(.E [0,
2
A[x(t) - x’(t), A: C[Or 1] = C[Ol 1] 5
2)

,10,0,...).

r) x(t) = cos 2t

3) Alx(®)] = x(t + 1) A: C[0, ) — C[0, ):

4) Alx(t)] = tx(t), A: C[0, o) — C[0, ).
Alx(®]1=x(0) 5) ,  A: L1(0,1) - L1(0, 1):

6) 1 [x(t)] A c[o,1] = c[0,1] ;

7 Alx(t)] = x(t — 1), A: C[0,0) - C[0, )

g) Alx(0)] = [ X(®dt, A [0,1] - C[o, 1]

g) Alx()] = fy x(t)dt, A: L[0,0) - L[0, o).
10) Alx(@®)] = signx(t) A : C[0,1] - C[0, 1}
1) A[x(D)] = flt x(r)d?", A:€[0,1] - C[0,1];
12) Alx(®)] = [y e x(t)dt, A :C[0,1] > C[0,1],
13) Ax = (x, |52 "3,...) A:l L

14)(Ax)(t)—2209 "—smkr A: L - clo]

15) Ax = (x(l),x(_),x(_),...), A :OOC[O,l] - ll;

X X 3
,—2,2—%,...), Al -1

16)Ax = (x
1

17) Ax = (xl,agg, xi, ), A EZO—) l;‘j?

2. [IpuBectu npuMepsl HETPUBUAIBHBIX OTIEPATOPOB B 3aIaHHBIX TPOCTPAHCTBAX

1) C[0,1] = C[-1,1] 8) L1(0,1) = L2(0,1);
2) R2—>R3  9)C(0, ) = Iy

3) l1—1210)L; 1(0,1) — [0, 1]

lo — C[O 4 1]: 11) 5) : C[0,1] = Il
R3 — R2 7; ] ’_)l)l_)’ C[0,1] = C[1
. : C1[0,1] - 2

12) ,3]; 6) lo —» RZ; 13) .

, €clu a)



3. Kakue u3 npuBeIeHHBIX HIKE ONIEPATOPOB SBIISIOTCS JIMHEHHBIMU?
Alx(t)] = 331c(t) +t, A:C[0,1] - C[0,1]
2) Alx(D)] = [3(t2 + r)x(r)dr, A : €[0,1] - CI0, 1].
3) A[x(t)] = cos 2x(t), A: C[0,1] - C[0, 1];
4) Alx(t)] = tx(t?), A : C[0,1] - C[0, 1]; 5) Alx(t)] = |x(D)|, A : C[0,1] — C[0, 1],
6) Alx(D] = [y ectdr, A:c[0,1] - C[0, 1]
7 (Ax)(t) = cos(txz), A : R? = C(—00,0):
8) (Ax)(t) = 4xft + 3x2t2 A : R? —» C(—00, 0):
9) (Ax)(t) = x1sint — 3x2 3Wt, A+ R? - C(—00,00):

1)

4. TIpoBepUTh TMHEHHOCTh U OrPAHMYEHHOCTh (DYHKIMOHAIOB U HAiTH UX HOpMBI B [1, L2, Leo;

x
k!

) f&x) = Zzzl? 2) f(0) = Z‘;::l(—l)kxk; 3) f(x)=2::1 kak.

5. Haiitu HopMmy JmHeiinoro dyrkuuonana a) B C[0,1] 6) s L1[0, 1], 8) B L2[0, 1] 33 5ann0r0

1
BLIpameHHero h(t)x(t)dt’ eciu (QYHKIMS h(t) paBHa:

(3 0<t<06, 10) cos (t —1y;
02, 06<t<1; 1) :
In (t+z); 2) 11) t3 — t;
1
3) 2t—1; 1D A+
2 tt—1; 13) cos mt;
) 1
t—_
5 sin (7 ( 2)); 14) 2-sin t;
6) e -3
16)VE—T+6 15) Vi +4;
17) ezt -3; 7) t2 43t —2;
18) ch2t. 8) cos 2mt;
1
3 -2
9) g

6. HailTu HOpMBI Clie1yroIIuX OIepaTopoB.
)y AlR@®] = [{x(dr, A € £(C[0,1))
2) Alx(®)] = (1), 4 € £(C'[0,1],€[0,1]),
3) Alx(®)] = t2x(t), A € f(L2[0, 1]),
4) Alx(D)]=et*'x(t), A € f(CIO, 1]);

5) A[x(t)]z&lx(t), A€ f(C[O,OO));

}fll[[xx((tt))]]:f QxEr%sm rdr, A € f(CEO,[l]),D
tx0 —tx(3), AEf Co01
6)
)
8) Alx(O)]=x(t*), A € f(C[0,1]),
9) Alx(D)]=(t* +2)x(0), A € f(C[0,1]),



10) Alx(O]=tf x()dt, 4 € f(L2[0, 1]).
I A[x(®O]=f 2t +r)x(r)dr, A€ f(L [0,m])
1 )

12) Alx(©]="(t —r + Dx(r)dr, A€ f(L. (0,71, ¢[0,n]),

14) Alx(O1=/" 2t — ) 2x()dr, A€ fL. o)y
15) Ax = (—xol,ﬂ,—ﬂ,...), Aef(l 1)

13)A[x(t)]:jm(sin t +2cosr)x(r)dr, A€ f(C|O, n],Ll[O, n]).

16) Ax = (2,25 34 3 A€fL).
2 3 4 ’
17)Ax = (¥, x3, %2 + x5), A € f(loo R3),

7. Haiitu onepatop, conpsikeHHsIi onepatopyA € f (L2):

Ax = x1,...,x1,0,0, ... 1) ( )
Ax = (/11)61, A2x2, .o, AnXn, ) 2) , {ﬂ.n} S foo;
3) Ax = (O,Xsz, )’
4) Ax = (X2,X3, ... ):
5) Ax = (5x1 — 2x2,x3, X4, ...).
8) Haiitu oreparop, COTPSKEHHBIN omepatopy A € f(L2[0, 1])
1 Alx(@®)] =
fo K(t, s)x(s) A, dynxuus K (¢, s)umeer Bu:
1) 1; 8) e
2) t 9); (e> = 3
1+s.
3) S 10) %
4) tes: : 11) sin(t — 2s)
sin S; 5 t+ 12) ecos(td — V§) o .
|2 2s|sin4t 6 13) tsin s — 5% cos t. _
t - )
7) 2 —3s;

9) Hccnenopars o6patumocts onepatopa A € f(Ip), 3anannoro Geckoneunoit Marpueit

(an) 1 €CIH:
"a = ol ]lal €4
- 1) ;- lnl 2); 3).

nn

a =1+(-1)»
n

3
10) Wccnenosats obparumocts oreparopad € f(C[0,1]), saxanmoro cootromennem:
Alxo(D)] = xo()x(1), rne

xo(t) =(t—c 1) )

=14 T cE@b: D) =-q  celab)
0 =

2).
11) Uccnenosatsh oGpatumMocTh oneparopad € f(C[0,1]);



Alx@®)] [ x(s)ds; 1) =

Alx(1)] fé tsx(s)ds 2)
3)A[x (t)]zx(t)—ftox(s)ds;
4)A[X(t)]=x(f) — féx(s)ds;
5)A[x(t)]:X(t) — fésx(s)ds_
Ecnu oneparop A o6patum, To HATH €ro OOPaTHBIN.

12) Kakue wu3 omepatopoB A € f(lz) Bnonne %2 X3 ) HENPEPBIBHBL:
1) Ax=(0,x,x,..), 2)Ax= Ax = ( (x, x,,..),3),

1 2 2 3 2 3

13) Kaxkwue u3 onepatopoB A € f(C[0, 1]) BosHe HENPEPHIBHAIL:

0 Alx(D]= f:)x(s)ds;
2) Alx(t)] = (t + 2)x(t);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) Alx()]=[tetsx(s)ds;
0
5) A[x(©)]=x(t?).

14) Haiitu cOOCTBEHHBIC 3HAYCHUS U COOCTBEHHBIE BEeKTOPHI orepaTopa A € f(lew):
1) Ax = (x1+ x2, x2,

) ( 1) ; Ax = (x1 X 0,) . xn )1 2) Ax =
{0 g )S 64)) Ax = (_ (X3, X1, X2, o, Xn,..) |
Ax = (0, x1,x2, ...,xn,,,,); 8) Ax = (x2,x3,, ) 3);

5)
7

15)  Haiiti

Alx(®)]=[ x(s)ds 2) Alx(t)] = (t + 2)x(t); 3) A[x(t)] = tx(t) cuexrp u

Alx(D)]= fqtsx(s)ds 5) Alx(®)]= f (t + s)x(s)ds. CIIEKTPAbHBIH

pazuyc

omeparopa A € f(C[0, 1]):
1);
4) 16. Pemuth ypaBHCHHE TPH 3aJaHHBIX 3HAYCHUSAX CBOOOJHOTO YJICHA

f@®:
O =_[ x()ds +f(1), @ fO) =1,6) () =tB) f(1) =11 11) L
3
2) x(t) = [1tsx(s)ds + f(), @) f(£) =t,6) f(t) =t B) f() =t — t%;
0
3) x(t) = [7cos s x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
0
4) x(t) = [msintcos s x(s)ds + f(t),a) f(t) =sint,6) f(t) =cost;o
5) x(t) = [-11 (ts + t22)x(s)ds + f(t), a) f(t) =1,6) f(t) =t2 + ¢;
6) x(t) = Jo2mcos(t — s) x(s)ds + f(t), a) f(t) =sint, 6) f(t) = cos t.



3a‘leTHO-3K3aMeHaHI/IOHHLIe MaTepHaJibl AJIs HpOMe)KyTO‘lHOﬁ aTrTreCcranumu

(3K3aMen)

IIpuMepHBIi1 IepedeHb BOIIPOCOB AJIs IOATOTOBKH K IK3aMeHY 110 OYHKIIMOHAIBHOMY aHAIIA3Y, 5

ceMecTp:

1.

© o N O WD

ol
A WNPRFRO

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.

35.
36.
37.

38.
39.

[lepuonnyeckne BenmumHbl. ['apmonmueckuii anamms. Ilonstre psga. KosdpdummeHnTs
Dypre.

Wurerpan Jupuxie.

Jlemma Pumana. CiiencrBue u3s Heé.

[IpuHIMN TOKaNU3aLKH.

[Tpusznaku [quuu un Jlnnmmia cxogumoctd psiaa Oypse B TOUKe.

Pasnoxenune B pax @ypbe A1 IPOU3BOIBHOTO MTPOMEXKYTKA.

Paznoxenue B psag @ypbe Henepuoandecko pyHKIUH.

Pasnoxenne B pax @ypbe TOJIBKO 110 CUHYCAM M TOJIBKO IT0 KOCUHYCaM.

HeobxomumocTs 0600111eH1s TOHATHS HHTErpasia Pumana.

. MuoxectBa Touek. [lonstue mepel. CBOICTBA MEPHI.

. MHOk€ecTBO Mephl HOJIb. OTIpeiesIeHUs], TPUMEDPBHI.

. Usmepumbie pynkunu. Teopema 00 S5KBUBaJICHTHBIX ONPEIETCHUSIX U3MEPUMOI (D YHKITHH.
. CBoiicTBa N3MEPUMBIX (PYHKIIHH.

. Unterpan Jlebera oT orpaHuMueHHON wu3MepumMoil ¢yHKUMH, MOHATHE. Teopema o

cymecTtBoBaHuu uHTerpaia Jledera. CpapHenue ¢ uHTerpajgom Pumana.

Wurerpan Jlebera no npon3BoasHOMY U3MEpUMOMY MHOkecTBY. CBoiicTBa 1-5.
CgoiicTBa 6-9 unrerpana Jlebera.

Wurerpan Jlebera oT HeorpaHnyeHHON (QYHKIIHH.

[Monsitue Ly[a, b]. Teopema o BIOKEHUN TPOCTPAHCTB.

JImHEeHHOCTh MPOCTPAHCTB Ly[a, b].

Hepasenctpo ['énpuepa.

HepaBenctBo MUHKOBCKOTO.

Jluneiinbie npoctpancTBa. Onpenenenus. [Ipumepsl. UzoMmopdusm.

JIuneitnas 3aBucumMocTh. basuc. PazmepHocTh. @akTOp-MpoCTPaHCTBO.

Teopema o pasmepHoCcTH (PaKTOP-IPOCTPAHCTBA.

JIunelinble HOpMUpOBaHHBIE pocTpancTBa. Onpenenenue. [pumepsl.

IIpenen nocnenoarensHocTr B JIHIL.

CBolicTBa npeesioB. 3a/1auu.

OTkpbIThIE U 3aMKHYTbIe MHOKecTBa B L. [IpeaenbHas Touka. Teopema.

DOKBUBaJCHTHbIE HOpPMBL. Teopema 00 SKBUBAICHTHBIX HOpMax B KOHEYHOMEPHOM
MPOCTPAHCTBE.

Paccrosnaue ot Touku 10 noanpoctpancTea. Jlemma Prucca o moutu nepneHauKkyIspe.
@yH/1aMEHTAIILHOCTh B IMHEHHOM HOPMUPOBAHHOM mpocTpaHcTBe. [Tonstus. ColicTBa
banaxossle mpoctpancTsa. [lonsarus. [Ipumepsl.

[IpuMep HENMOJIHOTO HOPMUPOBAHHOTO NMPOCTPAHCTBA.

Psnpl B HOpMUPOBAHHBIX MPOCTPAHCTBAX: CXOAUMOCTh, Kputepuil Komun, aGcomtoTHas
CXOJIUMOCTb.

[IpuHUHUI BIOKEHHBIX IIAPOB.

Teopema bapa.

KomnakTHble MHOXECTBa B HOPMHUPOBAHHBIX MPOCTPAHCTBAX, OTPAHUYEHHOCTh U
3aMKHYTOCTh KOMIIAKTHOI'O MHOECTBA.

[IpeaxommnakTHbie MHOXECTBA. CBSI3b C KOMIIAKTHBIMU MHOKECTBaMHU.

Kputepuii Xaycnopda mpe1koMIIaKTHOCTH MHOKECTBAa HOPMHPOBAHHBIX MPOCTPAHCTB.



40. KoMmakTHOCTP M KOHEYHOMEPHOCTb. TeopemMa O KOHEYHOMEPHOCTH JIOKAJIbHO-
KOMIIaKTHOTO IIPOCTPAHCTBA.

41. Teopema Apuerna.

42. banaxoBble MPOCTPAHCTBA O cueTHBIM Oazucom. Ilonsarue. [Ipumepsr.

43. OmpenienieHue U MPUMEPHI cenapadeTbHBIX HOPMUPOBAHHBIX TPOCTPAHCTB.

[IpumepHbIil nepeueHs BONPOCOB AJIs IOArOTOBKH K 3K3aMeHY 110 OyHKIIMOHATIBLHOMY aHaIM3y, 6
ceMecTp:

44. Onpenenenne runp0epToBa npocTpancTsa. [Ipumepsi.

45. OpTOTOHATBHOCT, B THJIBOCPTOBOM MPOCTpaHCTBE. TeopemMa 00 OJHO3HAYHOM
NIPE/ICTaBJICHUH BEKTOpa B BUAE CYMMBl €ro IMpOEKIHH Ha OpPTOrOHAJIbHBIE
MOANPOCTPAHCTBA.

46. Jlemma 00 OpTOTOHAJILHBIX MTOANIPOCTPAHCTBAX.

47. OpTOHOPMUPOBAHHBIE CHUCTEMBI B THIBOEPTOBBIX HpocTpaHcTBax. CyliecTBOBaHUE
OPTOHOPMHPOBAHHOTO Oa3uca B cenapadbenbHoM H-npoctpaHcTse.

48. Psaner @ypre B H-ipocTpancTBe. DKCTpeMaibHOE CBOMCTBO YaCTHYHBIX CyMM psiga Dypre.

49. TTomHOTa M 3aMKHYTOCTh OPTOHOPMHUPOBAaHHOH crcTeMbl B H-TipocTpaHCTBE.

50. Teopema Pucca-®umepa B H-ipoctpancTse.

51. M3zomopdusm H-mpocTpaHcTs.

52. Jlunetinsie ¢yakmumonansl B JIHII. Omnpenenenue. Teopema 0 KOpa3MEpHOCTH siipa
JTUHEeNHOro pyHKIIMOHANIA.

53. Teopema Xana-banaxa B IMHEHHOM MPOCTPAHCTBE.

54. JIuneitnpie HenpepbiBHbIE (pyHKMoHansl B JIHII. HenpepslBHOCTH M OTpaHUYEHHOCTH
nuHeriHoro pynaknuonana B JIHIL

55. Teopema Xana-banaxa B JIHII.

56. ComnpsixenHoe mpoctpancTBo L*. Teopema o mosHoTe L*.

57. Cnabas cxomumocts B JIHIT.

58. Teopema Pucca o mpeacraBieHHHM JWHEHHOTO HeMpepbhiBHOTO (yHKknuoHama B H-
IIPOCTPAHCTBE.

59. JIuneitHbIi onepaTop B TMHEHHOM npocTpaHcTBe. [IoHATHE, TPUMEPHI.

60. JIuneitnbiii HenpepbIBHBIN oniepaTop B JIHII. HenpepbIBHOCTS M OTpaHUYEHHOCTD.

61. Hopma nuneiinoro oneparopa. CBoiicTBa, IpUMEpHI.

62. PaBHOMepHast CXOAMMOCTb JIMHEMHBIX ONEpaTopoB. Teopembl O paBHOMEpPHOM
CXOJIUMOCTHU B eqMHUYHOM Kpyre. Cnencreue. Ilonnora nmpoctpanctsa f(L, L1).

63. CunbHas cxonumocts B f(L, L1).Ilpumepsi.

64. [IpyHLIKI paBHOMEPHOH OIpaHUYEHHOCTH.

65. Teopema banaxa-IlIteiinraysa.

66. O0patHsbIit oneparop. Onpenenenue. Teopema o nuHEHHOCTH omepaTtopa A~L.

67. JloctaToyHO€ yCIOBHE OTPAaHUYEHHOW 0OPaTUMOCTH JIMHEHHOTO oTepaTopa.

68. Teopema o cymiectBoBanuu oneparopa (I + A)~1L.

69. Teopema 00 orpaHu4eHHOH oOpaTUMOCTH omeparopa, OJIM3KOrO0 K OTPaHMYCHHO
oOpatumomy.

70. PerynsipHoe MHOXECTBO, CIIEKTP M pE30JbBEHTA JUHEHHOTro omnepaTtopa. CreKTpaibHbIi
paauyc.

71. TlonsiTue conpskeHHOTO onepaTopa. Teopema o ero mpeacrasienuu B H-npocrpancTse.

72. Teopema 0 TMHEHHOCTH U HENPEPHIBHOCTH CONPSHKEHHOTO OTepaTopa.

73. CamoconpspkeHHbIe oniepaTopbl. CBOHCTBA.

74. OnpeneneHue U NPOCTEUIINE CBONCTBA KOMIIAKTHBIX OIIEPaTOPOB.

75. Teopema 0 CTpyKType KOMIIAKTHOT'O OIlepaTopa.



76.
77.
78.
79.
80.
81.
82.

83.

84.

[TepBas Teopema @penroynbma.

Bropas Teopema @pearosibma.

Tpetbs Teopema @pearoabma.

Pemenue unrerpanbHblx ypaBHeHU @penroapma 2-ro poja npu Majblx L.
[Ipumenenne Teopem @pearosbMa K pelIeHUI0 HHTErPANIbHBIX ypaBHeHUN Ppearonbma.
[IpuHIMI CKUMAKOIIKMX OTOOPAKEHUH.

[IpwioxkeHust mpuHIMOA CKUMAIOIIMX OTOOPAKEHUHM K PELICHUI0 CUCTEM JIMHEMHBIX
YpaBHECHUH.
[IpumeHeHre MpUHLMIIA COKUMAIOMUX OTOOPaKEHUH K PpEIHICHUI0 HHTErpajlbHbIX
YpaBHEHUH.

[TpousBoanas no I'ato. [IponsBoanas @pere.

5. IlepeyeHb y4eOHOM JTUTEPaTypPhl, HHGOPMALMOHHBIX PECYPCOB H

TeXHOJIOTUM

5.1 YueOnasi iureparypa

1. Jlrocrepuuk, Jlazapp AponoBud. Kpatkuii Kypc QpyHKIIHOHATBHOTO aHANMM3a : yuyeOHoe mocooue / JI. A.

Jlrocrepuuk, B. 1. Cobones. - 2-e¢ usg., crep. - Caunkr-IlerepOypr : Jlans, 2022. - 272 ¢. - URL:
https://e.lanbook.com/book/210290 (nara obpamienus: 01.09.2022). - Pexxum moctymna: st aBTOPHU3.
nonb3oBateneit. - ISBN 978-5-8114-0976-1. - TekcT : 2JIeKTPOHHBIH.

dunnmonenkora, Hagexna BukroposHa. COopHUK 3a1a4 110 (YHKIIMOHAIBHOMY aHAM3y : ydeOHOe
mocooue / H. B. ®unumonenkora. - Cankr-IletepOoypr : Jlams, 2022. - 240 c¢. - URL:
https://e.lanbook.com/book/212057 (mata obpamienus: 29.07.2022). - Pexxum IOCTyIa: IS aBTOPH3.
nons3oBaTeneil. - ISBN 978-5-8114-1822-0. - Tekcr : 3JIeKTPOHHBIH.

Brnacosa, Enena AnekcanapoBHa. DjeMeHThl (YHKIIMOHAIBHOIO aHaim3a : yueOHoe mocodue / E. A.
Bnacosa, WM. K. Mapuesckuii. - Cankr-Ilerepoypr : Jlamp, 2021. - 400 c¢. - URL:
https://e.lanbook.com/book/168870 (marta obpamienus: 24.08.2022). - Pexxum IOCTyIa: IS aBTOPH3.
nons3oBaTeneil. - ISBN 978-5-8114-1958-6. - Tekcr : 3J1eKTPOHHBIH.

Bop3spix, Amutpuii AnekcaHapoBH4. DIeMEHTapHOe BBeAEHWE B (DYHKIIMOHATIBHBIN aHanm3. Teopwusd,
TIpUMeEpPHI M 3a7a4n ¢ pemeHusMu : 0omee 200 moapoOHO pa3o0paHHBIX HMpuMepoB U 3amad / 1. A.
Bop3bix. - Mocksa : URSS : IEHAH/I, 2016. - 280 c. - bubnuorp.: ¢. 275-276. - ISBN 978-5-9710-
3197-0 : 875 p. 60 k. - TeKCT : HEMOCPEACTBEHHBIM.

5.2. Ilepuoanyeckas auteparypa Becrank Cankt-IlerepOyprekoro yauBepcutera. [lpukiagnas
Martemaruka.lHpopmaruka. [Iponeccs! ynpasienus. - URL:
https://dlib.eastview.com/browse/publication/71227

Bectank MockoBckoro yauBepcurera. Cepust 15. BeramcnurenbHas MaTeMaThka W KHOEpHETHKA .-
URL.: https://dlib.eastview.com/browse/publication/9166

5.3. UnTepHET-pecypcesl, B TOM YHCJIe COBpeMeHHbIe MPo()ecCHOHAIbHBbIE 0a3bl JAHHBIX
U uHGOpMaLHOHHbIE CIPABOYHbIE CHCTEMbI

JIeKTPOHHO-0M0IuoTeuHbIe cuctembl (IBC):

IBC «FOPAMT» https://urait.ru/
3BC «<YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/

IBC «BOOK.ru» https://www.book.ru
IBC «ZNANIUM.COM» www.znanium.com

IBC «JIAHDb» https://e.lanbook.com

MpodeccuonanbHbie 6a3bl JAHHBIX


https://e.lanbook.com/book/210290
https://e.lanbook.com/book/210290
https://e.lanbook.com/book/212057
https://e.lanbook.com/book/212057
https://e.lanbook.com/book/168870
https://e.lanbook.com/book/168870
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/9166
https://dlib.eastview.com/browse/publication/9166
https://urait.ru/
https://urait.ru/
https://urait.ru/
http://www.biblioclub.ru/
http://www.biblioclub.ru/
http://www.biblioclub.ru/
http://www.book.ru/
http://www.book.ru/
http://www.book.ru/
https://znanium.com/
https://znanium.com/
https://znanium.com/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypnaias! nzgareiabcrea Wiley https://onlinelibrary.wiley.com/
Hayunas snextponnas 6udanorexa (HIB) http://www.elibrary.ru/
IHosiHOTEKCTOBBIC apXUBBI BeYIIHX 3al1aJHBIX HAYYHBIX ’KypHaJ10B Ha Poccuiickoii
mwiargopme HayuHbIX ) kypHaa10B HIUKOH http://archive.neicon.ru
Springer Journals: https://link.springer.com/

Springer Journals Archive: https://link.springer.com/

Nature Journals: https://www.nature.com/ Springer

Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
Springer Materials: http://materials.springer.com/

Nano Database: https://nano.nature.com/

Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTopuym TB" http://www.lektorium.tv/

Yuausepcurerckas uHpopmannonnas cucrema POCCHSA  http://uisrussia.msu.ru

I/IH(l)OpMaIII/IOHHI)Ie CIIPaBOYHbIC CUCTEMbI

KoncyabsTant ILnroc

Pecypchbl cB0OOIHOTO 10CTYyNA

KubepJlenunka http://cyberleninka.ru/;

MuHHCTEPCTBO HAYKH M BbIcIIero oopazoBanusi Poccuiickoit ®exepanuu
https://www.minobrnauki.gov.ru/;

Denepanabnblii moprada "Poccuiickoe oopaszoBanme' http://www.edu.ru/;
HNudopmannonnas cucrema "EquHoe okHO 10cTyna K 00pa3oBaTejibHbIM pecypcam'
http://window.edu.ru/;

Ennnas kossieknus nuu@poBbix 00pa3oBaTebHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexkT I'ocynapcTBEeHHOr0 HHCTUTYTA PyccKoro sizbika uMenn A.C. [lymkuna
"Oo0pa3oBanue Ha pycckoM' https://pushkininstitute.ru/;

CnpaBouHo-uHpopmannoHHblii nopraua "Pycckuii a3bIk" http://gramota.ru/;

Cayx0a TeMaTH4YeCKHMX TOJKOBBIX CJIOBapeil http://www.glossary.ru/;

CJiioBapu v YHUMKJIONEANH http://dic.academic.ru/;

Oo0pa3oBarteabHbIi moptaa "Yuyebda' http://www.ucheba.com/;

3akononpoekr ""O0 oOpasosanun B Poccuiickoit @enepanun''. Bonpocsl u oTBeTsI http://xn-
-273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTenbHble H HHGOpMannoHHBIe pecypcebl KyoI'yY

uiekTpoHHbIN KaTaaor Hay4ynoii 0udamnorexkn KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JIeKTpOHHas1 OnduorTexa Tpyaos yuenbix Kyol'yY
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MOayJIbHOTO ITMHAMUYECKOTr0 00y4eHus http://moodle.kubsu.ru

ba3a y4eOHBIX JIAHOB, Y4eOHO-METOANYECKMX KOMILJICEKCOB, MyOJMKaluil 1 KOH(epeHumii
http://infoneeds.kubsu.ru/
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budanorexa uHpopMannmoHHbIX pecypcoB Kadeapbl HHPOPMAIMOHHBIX 00Pa30BaTeJIbHbBIX
TEeXHOJIOTHM http://mschool.kubsu.ru;

JIeKTPOHHBII apxuB A10kyMeHTOB KyOI'Y http://docspace.kubsu.ru/

DJleKTPOHHBbIE 00pa30oBaTe/ibHbIE pecypchbl Kadeapbl MHPOPMALUOHHBIX CHCTEM H
TexHoJsioruii B oopazoBannu KyoI'Y u Hayuno-meroanueckoro :kypuasna "HIIKOJIbHBIE
IrOAbI" http://icdau.kubsu.ru/

1. MeToanueckue yKa3aHusl 151 00y4AIOIIMXCH 110 OCBOEHHIO U CIIUNJIMHBI

(MoayJin)

[To xypcy mHpemycMOTPEHO MPOBEICHUE JICKIIMOHHBIX 3aHSATHH, Ha KOTOPBIX JIAeTCS
OCHOBHOUM TEOPETHYCCKUI MarepHall, JJAOOPaTOPHBIX 3aHATHH, TO3BOJISIONINX CTYJICHTAM B
MOJIHOM Mepe O3HAKOMHTHCS C TIOHATHEM (YHKIIMOHATBHBIA aHAIW3 W OCBOHUTHCSA B PEIICHUU
MPAKTUYECKHUX 3a1a4.

BaknedmmM sTanmoM Kypca SBISIETCS CaMOCTOSTENbHAs paboTa TO JTUCITUILTHHE
«DYHKIIMOHAIBHBIA aHATIU3).

enbto camocTosiTenbHOM paboThl OakanaBpa ABJISETCS YriyOjaeHHe 3HAaHUM, TTOTy4eHHBIX
B pe3yabTaTe ayJUTOPHBIX 3aHATHHA. BbIpa0aThIBAlOTCS HABBIKM CAMOCTOSTEIBHOW pPaOOTEHI.
3aKpeIUISIOTCS OTBIT ¥ 3HAHMUS, ITOJTYYEHHBIC BO BpeMs JIAOOPATOPHBIX 3aHSATHI.

CamocrosaTenpHas paboTa CTYJISCHTOB B XOJ¢ W3YYCHHS JWCIMILUIAHBI COCTOUT B
BBITIOJIHEHUM  WHIUBUAYAJIBHBIX  3aJaHHWi,  3aJaBacMbIX  IPEroJiaBaTeieM,  BEAYIIHM
1ab0paTOPHBIC 3aHITHS, MIOJATOTOBKH TEOPETHUYECKOTO MaTEepHaia K JaOOpaTOPHBIM 3aHITHIM, Ha
OCHOBE KOHCHEKTOB JICKIUA W Y4ECOHOW JUTEpaTyphl, COTJIACHO KaJCHAAPHOMY IUIaHY H
MOJTOTOBKH TEOPETHYECKOTO MaTepuanga K TECTOBOMY OIPOCY, 3a4eTy M DK3aMEHY, COTJIACHO
BOIIPOCAaM K SK3aMeEHY.

VYkazanus mo ohopMIICHHIO padoT:

- paboTa Ha JIaOOPATOPHBIX 3aHATHIX W KOHCIICKTHI JICKIIUHA MOTYT BBITIOJHATHCS HA
OT/EIbHBIX JINCTAX MO0 HETIOCPEJACTBEHHO B paboyei TeTpau;
- odopMIICHUE HHIUBUTYAJIbHBIX 3aJaHUH JKEJIaTeIbHO Ha OT/EIbHBIX JIUCTAX.

[IpoBepka MHIWBHIYaTbHBIX 3aJaHUN 10 TeMaM, pa3o0paHHBIM Ha J1a0OPaTOPHBIX
3aHATHUSAX, OCYIIECTBIISICTCS Yepe3 HEACHI0 Ha TEKYIEM Ja00paTOPHOM 3aHSATHH, JIMOO B TEUCHUE
HEJeNU TOCIIe 3TOT0 3aHATHS Ha KOHCYJIbTAIIHH.

Jlnsi pa3bsCHEHUS HEMOHSATHBIX BOIPOCOB JIGKTOPOM M AaCCHUCTCHTOM €KEHEEIbHO
MIPOBOIATCS] KOHCYNIBTAIIMHU, O BPEMEHH KOTOPBIX TPYIIIBI U3BEUIAIOTCS 3apaHee.

B ocBoeHMM TUCIUIUIMHBI WHBAJIWIAMHU M JIMIIAMHA C OTPAaHUYCHHBIMH BO3MOYKHOCTSIMU
3I0pOBbsl OOJIBIIOE 3HAYCHHE HMMEET WHAMBHAyallbHas ydeOHas paboTa (KOHCYNbTallUU) —
JOTIOTHUTEIHHOE Pa3bsiCHEHHE y4eOHOTO MaTepHaa.

NuauBuayanbHble KOHCYIbTAlMM 1O TPEAMETY SIBISIFOTCS BaXHBIM  (akTOpoM,
CHOCOOCTBYIOIIUM MHAWBUIYATH3AIUU O0yYSHHS] U YCTAHOBJICHHUIO BOCIUTATENILHOTO KOHTAKTa
MEeXAy TMpernojaBaTeieM H OOyJaloHmIMMCs HWHBAIUAOM WU JIMIIOM C OTPaHUYCHHBIMHU
BO3MOXHOCTSIMU 37I0POBBSL.

2. MaTepHaJIbHO-TEXHHYECKOe oDecrneyeHHe Mo AUCIHUILIHHE (MOIYJII0)

IIo Bcem BuIamM y4yeOHOHM JEATEIBHOCTM B paMKaxX JUCIHUIUIMHBI HCIOJB3YIOTCS
ayUTOpUH, KaOMHEThl U J1abopaToOpuH, OCHAIEHHbIE HEOOXOJIUMBIM CIEHUAIN3UPOBAHHBIM U
71a00paTOPHBIM 000PYIOBAaHUEM.

Ne HanMeHoBaHMe crielIHAJILHBIX IOMELIECHUNA U Homepa ayautopunii / kabnHeros
NOMEIeHUH /ISl CAMOCTOATEJIbHOI padoThI
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yueOHbIe ayIUTOpUU ISl TPOBEJCHUS 501,502,503,505,506,507,508, 509,
3aHATUH JIEKIMOHHOI'O THUIIA 510,513,514
yueOHbIe ayIUTOpUU ISl TIPOBEJCHUS 501,502,503,505,506,507,508, 509,

3aHATUN CEMUHAPCKOI0O TUIIA

510,513,514

KomMmbroTepHbIe KIIacChl ¢ BBIX0IOM B MIHTEpHET 503,509,510
yueOHBIC ayTUTOPHUHU ISl BBITOJHEHHS HAYIHO — KabOuner KYpCOBOTO
HCCTIE0BATEILCKON  PabOThI (kypcoBoro HPOEKTHPOBAHHS! (BBITIOHEHHS

MIPOEKTUPOBAHUS)

KypcoBbIX padoT) - Ne 503, Ne509,
Ne 510

OOGopynoBaHue: MYJIbTHMEIUINHBIN
MPOEKTOP, JSKpaH, NEepCOHAIbHBIE
KOMIIBIOTEpBI, y4deOHas MeOenb,
nocka yueOHasi, BbIxo1 B UHTepHeT,

yueOHO-HarJIsIHbIE nocoous
(TemaTnueckue WJUTIOCTPAIUN),
MIPUHTED, MIpe3eHTaluN Ha
AEKTPOHHOM HOCHUTETIE,
CIUTUTCHUCTEMA

y4eOHbBIC ayJUTOPUH JJIsi CAaMOCTOSITeIbHOM paboThl, ¢| KabmHeT mimsa  caMOCTOSITEIHbHOM

paboyrMM MecTaMu, OCHAIIEHHBIMH KOMITbIOTEPHOM

paboTel - Ne 504, Ne 509, Ne510

TEXHUKON C mojkiroyeHuem kK cetu «MurepHer» u
obecrieueHneM HEOTPaHUYECHHOTO JOCTyTa B
ANIEKTPOHHYIO nH(pOpMaMOHHO-00pa30BaTEIHLHYIO

Cpeny OpraHu3alMM ISl KaXJA0ro OOydaromierocs, B
COOTBETCTBUH C 00BEMOM U3Yy4aeMbIX JTUCIHUIUIUH

OGopynoBaHue: TepCOHAITBHBIC
KOMIIBIOTEPHI, ydeOHas MeOenb,
nocka ydeOHas, BbIxoj B IHTepHeT

HccnenoBaTenbckue nabopaTopuu (1IeHTpOB),
OCHAIIICHHBIC JJA00OPATOPHBIM 000PYAOBaHUEM

Komnberorepubiii kimacc Ne 510

MYJIbTUMEAUNHBIN MPOEKTOP,
JKpaH, NepcoHalIbHbIE
KOMIIBIOTEPHI, YydeOHas MeOelb,

JIOCKa yueOHasi, BEIXOT B
WNHTepHeT, HarsAHBIC MOCOOUS.

CereBoe oOopynoBanue CISCO
(MapuIpyTHU3aTOphl, KOMMYTATOPBI,
19-tu groliMOBBIN ceTeBO# ImmIKad)
CIUIUT-CUCTEMA, CTEH]I
«Apxurekrypa [I9BM»

yueOHbIe ayTUTOPUU TPYIIOBBIX U HHIUBUYATbHBIX
KOHCYJIbTAIU

No508

O6opynoBaHue: TePCOHATBHBIN
KOMITbIOTEp, yueOHass  mebenb,
Jocka yueOHasl, yaeOHO-HarIsTHbIe
nocoous (Tematuyeckue
WUTIOCTpAllK),  CKaHep, JocKa
MarHUTHO-MapKepHasi, CTEJUIaXH C
y4eOHOI 1 MeproIMIecKoi
JIUTEPATYPOU

[lomemenne Uit XpaHeHHs W MPO(UIAKTUYECKOTO
oOciTy>)kuBaHus yueOHOTO 000pYyA0BaHUS

ITomemenune Ne 511, Ilomenienue
Ne 516, Ilomemenme Ne 517,
ITomemenue Ne 518




yueOHble ayautopuu s npoBedenmst Tekymed wu| 501,502,503,505,506,507,508, 5009,
MIPOMEKYTOYHOMN aTTeCTaIluu 510,513,514

[Ipumeuanue: Konkperuzanus ayauropuii u ux ocHamienue onpenensercs OITOIL.
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