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1 Henu u 3a5a4m n3y4eHUs1 JUCUMILVINHBI (MOAYJI51)

1.1 leab ocBOeHUS AUCITUIIUHBI

Lenpro mpenogaBaHus U U3y4EHUS] TUCHUIITUHBI « DYHKIIMOHAIBHBIN aHAIU3Y SIBIISICTCS
OBJAJICHUE  CTYJACHTaMH  METOJaMH  (PYHKIIMOHAJIBHOTO  aHaju3a  HEMOCPEICTBEHHO
MIPUMBIKAIOIINMHU K 3a/1a4aM MPUKIAIHON MaTEeMaTUKH, KOTOPbIE HEOOXOIUMBI C OJTHON CTOPOHBI
it (GopMUPOBAHUS HABBIKOB PAa0OTHI ¢ aOCTPAaKTHBIMH MaTEMATHUYECKUMHU TOHSTHSIMH, a C
JIPYrOM CTOPOHBI JJIsi BOCIPUATUS C OOIIETEOPETUUECKUX MOZHUIUN HIeH U METOJIOB CMEKHBIX
JUCIUIUINH, TTOJTOTOBKHU BBIITYCKHUKA KaK M K HAYYHO-UCCIIEOBATEIBCKOMN ACITEIHHOCTH, TaK 1
K MPOU3BOJICTBEHHO-TEXHOJOTUYECKON NEATEIHLHOCTA B 00JIACTU PEIICHUS MPUKIIAIHBIX 3a/1a4.

1.2 3agaun AMCHUNIMHBI

3amauelt W3ydeHUs JUCHUIUIMHBI «DYHKIIMOHAIBHBIA aHaIu3» SBISAETCA pPa3BUTHE
CIOCOOHOCTEN  CTy/lIeHTa TIOHMMAaTh, COBEPIIEHCTBOBATh W TMPUMEHITH COBPEMEHHBIN
MaTeMaTHYECKHIl anmapar Tpu pEIIeHWH 3a/]ad, BO3HUKAIONIMX Ha TMPAKTUKE W B HAYyYHO-
HCCIIEI0BATEILCKOM eI TEIIbHOCTH.

1.3 MecTo qucHMIIAHBI (MOIYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOii MPorpaMMbl
Kypc «®yHKIIMOHANBHBIN aHAIN3» OTHOCUTCS K JUCHMILIMHAM 0 BHIOOPY BapUaTHUBHOM

yactu brnoka 1. [ ocBoeHUst Kypca CTylIeHTaMi He0OX0IMMO HAJIMYUE y CTYAEHTOB 3HAHUH U
YMEHHI NpUOOPETEHHBIX B pe3yibTaTe HU3ydeHUS MMM 0a30BBIX KypCOB MaTEeMaTHYECKOTO
aHayM3a, anreOpbl M aHAIUTUYECKOW TeomeTpuu, IupdepeHIHnanbHbIX YpaBHEHUN. 3HaHUS,
IIOJIy4YEHHBIE TIPU U3YyYCHUH JAHHOTO Kypca , HaXOJAT NIPUMEHEHNE IIPU U3YYEHUU «YpaBHEHUN
MareMmatndecko pusukm», «luddepeHnnanbHbX ypaBHEHHI», «Teopuu BEPOSTHOCTEH,
«YHUCIEHHBIX METOA0BY, PsiJia AUCLUILINH cliequanu3anui. Metoapl pyHKIIMOHAIBHOTO aHAJIN3a
HaxoJAT CBOE MpPUIIOKEHHE B Pa3IUYHBIX cpepax COBPEMEHHOW NPUKIAJHOW MaTEeMaTHUKH,
HaIpyuMep I@pH CO3JaHUM COBPEMEHHBIX CHCTEM YIPaBICHHWS, a TaKKe B HAYYHO-
HCCIeA0BaTENbCKON padoTe.

1.4 TlepeyeHb MJIAHHUPYEMBIX Pe3yJbTATOB 00y4eHHS 1O AUCHUIIHHE (MOIYJII0),
COOTHECEHHBIX C IVIAHMPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHUSI 00Pa30BaTeJbLHOMN MPOrpaMMbl

N3yuenue paHHOW y4yeOHOW AMCUMIUIMHBI HampaBlieHO Ha (OpPMUpOBaHUE Y
oOyuaronuxcs CaeayonnX KOMIeTeHITH:

Koa m HaumeHoOBaHMe HHANKATOPA | Pe3ynbTaThl 00y4eHUs1 0 TUCHUIIIHHE

IIK-1 Cnoco0eH pemiaTh akTyaJbHble H 3HAYNMBbIe 32/1a4H MPUKJIATHON
MaTeMaTHKH H HHPOPMATHKH
HIIK-1.2 (06.016 A/30.6 3u.3) IIpenmerHas | 3HaeT:

00nacTh  NPHUKIaAHOM  MaTeMaTHKU M (@ OCHOBHBIC MOHATHS  (YHKIIHMOHAILHOTO

MHPOPMATHKH aHanmsa;

HNIIK-1.3 (40.001 A/02.5 3u.1) llenu u |e OCHOBHBIC CBOICTBA u TEOPEMBI
3aJa4d  TPOBOAMMBIX HUCCIENOBAHUH | (QYHKIIMOHATBHOTO aHANN3a;

pa3pa6OTOK, 3HAYUMBbIC 3aJ1a4n HpI/IKHaHHOﬁ ® (OCHOBHBbBIE METOJIbI (I)yHKI_II/IOHaHBHOFO
MaTEMaTuKu U I/IH(I)OpMaTI/IKI/I a”Hajusa.

UIIK-1.4 (40.001 A/02.5 3H.2)
OTeuyecTBEHHBIH M MEXIYHAPOIHBIH OIBIT
pelIeHs] aKTyaJllbHBIX W 3HAYUMBIX 337134
MPUKIIQJTHON MaTeMaTUKU U UH(OPMATUKH




NIIK-1.6 (06.016 A/30.6 V.1)
Ananu3upoBaTh BXOJHBIE JaHHbIE IpU
pemeHnn 3aaad B 00JacTH TMPHUKIATHON
MaTeMaTUKU U UH(OPMATUKH

VYmeer:

JOKa3bIBaTb YTBCPIKACHUA, CHCLII/I(i)I/I'-IHBIe
Ui QYHKIMOHAJIBHOTO aHAJIN3a;
MMPUMCHATH MECTOAbI q)yHKLII/IOHaJ'IBHOI‘O
aHajim3a jid pCHICHUA MATCMATHUYCCKUX U
IMPUKIAAHBIX 3a1a4.

NIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBenenue
HaOJIOIEHUI M U3MEPEHH, COCTAaBIICHNE UX
omucaHuii ¥ (HOpPMYyIHPOBKA BHIBOJIOB NpPHU
aHaIM3€ PEIICHUM 3a1a4 NPUKIATHON
MaTeMaTUKU ¥ HHPOPMATUKU

WIIK-1.8 (40.001 A/025 J[p.2 Tx.)
JledaTenbHOCTh, HAIpaBIICHHAS Ha PEIICHUE
3aa4 AaKTyaJbHBIC W 3HAYUMMbIC 3ala4u
MPUKIAHON MaTeMaTUKU U UHQPOPMaTHUKU
AQHATUTUYIECKOTO Xapakrepa,
MPEANOJIaraloux BeIOOP U MHOTOOOpazue
aKTyaJIbHBIX CIIOCOOOB PEIICHUs 3a1a4

Bnaneer:

CHCTEMOM  OCHOBHBIX  MAaTEMaTUYECKUX
CTPYKTYp (IMHEHHBIE HOPMHUPOBAHHBIE U

METPUYECKUE IIPOCTPAHCTBA) u
AKCHOMAaTHYECKUM METOJIOM;

OCHOBHBIMHU HNOHSTHUIMHU BbICILIEH
MaTeMaTHKH, CBSA3aHHBIMU C
(yHKIMOHAIbHBIM aHAJIU30M.

OCHOBHBIMHU MOHITHSIMU KypcoB

MaTeMaTUYeCKHUil aHamu3, anredpa u Teopus
YHCeJl, OTHOCSIIUXCS K (YHKIHOHAIBHOMY
aHaIu3y;

HaBbBIKAMHM  JIOKA3aTelbCTBA TEOPEM O
JIMHEMHBIX ONepaTopax.

IK-2 Cnioco0eH akTUBHO Y4acTBOBATh
MojeseH B ecTe

B UCCJICA0BAHUU HOBbLIX MATEMATHYECCKUX
CTBCHHBIX HayKax

HNIIK-2.1 (06.016 A/30.6 3u.3) IIpeameTHast
o0macTb HW  METOJBI  MATEMaTHYECKOTO
MOJIEJIMPOBAHKS B €CTECTBEHHBIX HAYKax

WIIK-2.2 (40.001 A/02.5 3u.1) Lenun u
3aJaud  MPOBOJMMBIX HWCCIEJIOBAaHUH |
pa3paboOTOK B €CTECTBEHHBIX HayKaxX

HIIK-2.3 (40.001 AJ02.5 3n.2)
OTeuecTBEHHBI U MEXITYHAPOIHBINA OMBIT B
HCCIEI0BAaHNY MaTEeMaTUYECKUX MOJEJIEH B
€CTECTBEHHBIX HayKax

NIIK-2.4 (40.001 A/02.5 3u.4) Metoasl
MIPOBE/ICHUS SKCIICPUMEHTOB U HAOJIOICHUH,
0000meHnss U 00pabOTKM HWHPOPMAIMH B
UCCIIC/IOBAHUM  HOBBIX  MATEMaTHYECKUX
MOJIeJIel B €CTECTBCHHBIX HayKaxX

3Haer:

OCHOBHbIE  (akThl O  METPHUYECKHUX,
HOPMHUPOBAHHBIX u THIIbOEPTOBBIX
MIPOCTPAHCTBAX;

COBPEMEHHBIM MaTEeMaTHYECKHIl ammapar
(YHKIIMOHAJILHOTO aHAJIN3a;

OCHOBHBIE CBOMCTBA JINHEHHBIX ONIEPATOPOB;
OCHOBHBIE METOJbl TNPUMEHEHHS] TEOPHH
OTIepaTOPOB.

WIK-26  (06.016  A/30.6  V.I)
AHaJ'II/ISI/IpOBaTB BXOOHBIC JAHHBIC 1810)5
IIPOBCACHNU I/ICCHGHOBaHI/Iﬁ
MATEMATHUUYCCKUX MOHCHCﬁ B €CTCCTBCHHBIX
HayKax

YwMmeer:

IPUMEHSATh METO/IbI COBPEMEHHOTO
MaTeMaTUYeCKOT0 ammapara Jjisl pelieHus
3aady = B OOJIACTM  TEXHOJIOTMYECKHX
IIPOLIECCOB U ITPOU3BOJICTB

yMeTh JIOTUYECKH CTPOrO  JIOKa3bIBaTh
MaTeMaTH4eCcKue YTBEPKICHNUS,
KJIaccu(UIMPOBaTh YpaBHEHUS M BHIOUPATh
COOTBETCTBYIOILIME AITOPUTMBI UX PELLICHHS;
TOYHO M JIAKOHHYHO pPACCKa3blBaTh WU
OTMCBIBATh PEIICHHUE 33J]ay, TOKA3aTeIbCTBO
TEOpeM,  CBOHCTBAa  paccMaTpUBaEeMbIX
MaTeMaTH4eCKUX 0OBEKTOB;




WCIIO0JIb3Ys MOJYYEHHBIE 3HAHUS, [IPOBOIUTD
WCCIICIOBAHUS, CBSI3aHHBIE C OCHOBHBIMH
MOHATUSIMU Kypca.

WIIK-2.10  (40.001 A/02.5 Tn.2)
[IpoBenenue HaOMOAEHUN UM HU3MEPEHUH,
COCTaBJICHUE UX OTIMCAHUH U POPMYITUPOBKA
BBIBOJOB MNP NPOBEAECHUH HCCIECIOBAHUI
MaTEMaTHYCCKHUX MOIICJICﬁ B €CTCCTBCHHBIX

Bnaneer:

0a30BBIMH HJEIMU M METOJAAMHU TEOPHUHU
(yHKIIMOHAJIBHOTO aHaJIN3a, OTHOCSIIUMCS
K TEOpUU JIMHEHHBIX (DYHKIMOHAIOB M
OIIepaTopoB;

HayKax e MeToJaMH (PYHKIIMOHAIILHOTO aHAJIM3a JUIs

MCCJICIOBAaHUSI U aHAJIM3a MaTEMaTUYECKUX

MoJennen pu3nYecKux sSBJICHUN;

® COBpPEMEHHBIMHU 3HAHUSIMU 0
(GYHKIIMOHATIFHOM aHAJIU3E U TIPHIIOKEHUIX
3TOU TEOPUH;

® MeToJaMH
MaTeMaTHUYeCKUX
SIBICHU.

BbIOOpA "
Moaeen

aHaJM3a
bu3HIECKUX

Pe3ynbratel 00ydyeHHs MO AMCLMIUIMHE JOCTUTAIOTCA B paMKax OCYIIECTBIIEHHS BCEX
BH/JIOB KOHTAKTHOM U CaMOCTOSTENbHON pab0Thl 00YJarOMINXCSl B COOTBETCTBUHU C YTBEPKIEHHBIM
y4eOHBIM IJIAHOM.

WHaukaTophl  IOCTHXKEHHST  KOMIIETEHIMI  CUMTAIOTCA
TOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3YJIbTATOB OOyUYEHHUS.

c(OpMHUpPOBAaHHBIMU  TIPH

2. CTpyKTYpAa U cojiep:KaHue TUCIUIINHBI
2.1 Pacnipenesienue TPyA0EMKOCTH JUCHUILIMHBI TI0 BUAaM padoT
O6mast Tpy10€MKOCTh AUCITUTUTMHBI COCTABIISET 7 3a4. e11. (2529acoB), MX paclpe/IeIICHHE

o BHUIaAM pabot MIPEICTABICHO B Tadiuue
CemecTpnl
Bun yueoHoii padoThI Beero (yacnl)
4acoB
5 6

KonTakTHasi padora, B TOM 4ucie: 138,6 | 70,3 68,3

AyauTopHbIe 3aHATHS (BCero): 132 68 64
3aHATHSA JIEKIIMOHHOI'O THUIIA 66 34 32
JlabopaTopHble 3aHATHS 66 34 32
3aHATHUS CEMUHAPCKOTO TUMA (CEMUHAPHI, TPAKTUYECKUE 3aHATHSA)

HNuas koHTaKkTHas padora: 6,6 2,3 4,3
KonTtpons camoctosrensHoi padotsl (KCP) 6 2 4
[Ipomexyrounas atrectauus (UKP) 0,6 0,3 0,3

CamocrosiTesbHasi padoTa, B TOM YHcJIe: 33 2 31
CamocTosATENbHOE U3YUEHUE Pa3/IEIoB, CAMOIIOArOTOBKA
(mpopaboTka ¥ MOBTOPEHHE JIEKIIMOHHOTO MaTepualia i MaTeprana 33 » 31
y4eOHUKOB U y4eOHBIX TOCOOUH, MOArOTOBKA K J1a00PaTOPHBIM U
MPAKTUYECKUM 3aHSITUSIM, KOJJIOKBUYMaM U T.J.)

[ToaroroBka K TeKyeMy KOHTPOJIIO

KounTtpoJib, B TOM yHciIe: 80,4 35,7 44,7
[ToaroToBka k 3K3aMeHy 80,4 35,7 447

Ob6mas yac. 252 108 144

TPYAOEMKOCTb | B TOM YHMCJIe KOHTAKTHasi padora 138,6 | 70,3 68,3

3a4. e[ 7 3 4




2.2 Coneprxanue TUCHUIIHHBI

Pacnipenenenne Bu1oB yueOHOM pabOThI U UX TPYAOEMKOCTH IO pa3zesiaM JAUCLHHUIIINHBI.

Pa3nensl (TeMbl) IMCHUIUIMHBL, H3YYaEMBbIE B O CEMECTPE

KonuuecrBo yacos
Bueayn
HTOpPHA
Ne HaunmenoBanue pa3genos (Tem) Beero AynutopHasi padora o
padora
J 3 JIP CPC
1 2 3 4 5 6 7
1. | Tpuronomerpuyeckue psasl Oypre 14 6 - 8 0
2. | Wurerpan Jlebera 18 8 - 10 0
3. | Ilpoctpancrsa Jlebera 12 6 - 6 0
4. | JIuneiiHble HOPMUPOBAHHBIE IPOCTPAHCTBA 26 14 - 10 2
HUTOI'O no pa3nenam AUCHUIIITHHBI 70 34 - 34 2
KonTpons camoctosrensHoit pabotsl (KCP) 2
ITpomexxyrounas arrecraius (MKP) 0,3
[ToaroToBKa K TEKyIIEMY KOHTPOJIO 35,7
OO0uiast TPy10eMKOCTH MO TUCHHUILINHE 108
Paznernsr (TeMbl) AMCIUTUTNHEI, H3ydaeMble B 6 ceMecTpe
KonuuecrBo yacoB
Bueayn
() HMTOpHA
Ne HaumeHnoBaHue pa3genos (Tem) Beero AynuropHas padora o
padora
JI 113 JIP CPC
1 2 3 4 5 6 7
1. | EBkimmoBEI IpOCTpaHCTBA 18 6 6 6
2. | Jluneitabie yHKITMOHAIIBI 18 6 4 8
3. | Jluneiinble omepaTopbl 32 10 12 10
4. | IlpunoxeHus: TMHEHHBIX ONIEPaTOPOB 27 10 10 7
HUTOI'O no pa3aenam JUCHUTITHHBI 95 32 32 31
KonTtpons camocrositensHOM padoTsl (KCP) 4
[Tpomexxyrounas arrectranus (MKP) 0,3
[ToaroroBka K TeKymeMy KOHTPOJIIO 447
OO0uiast TPy10eMKOCTDH MO TUCIHHUILINHE 144
Ipumeuanue: JI — nexyuu, I13 — npaxmuyeckue 3anamus/cemunapsl, JIP — nabopamopuwvie 3anamus, CPC —
camocmoamenvbHas paboma cmyoeHma
2.3 Conep:xanue pa3ienoB (TeM) TUCHUANIHHBI
2.3.1 3ausaTus JeKImHOHHOr0 THIIA
®opma
Ne Hauvenosanue Conep:xanue pa3jesia (TeMbl) TeKyluero
h paszeiia (TeMbl) KOHTpOISE
1 2 3 4
aHanus. T

Tpuronomer | Ilepuonnueckre  BenuuyuHbl.  ['apMOHMYECKHUI

puyeckue
psanel Pypee

[onstue psana. Kospdpuunentsr dypne. Uuterpan dupuxie.
Jlemma Pumana. CnenctBue us He€. [IpuHIMN JNOKanM3LUM.
[Ipusnaku Juam m Jlummunoa cxoaumoctu psga Pypbe B
Touyke. Pasznoxenue B pian Pypbe Ui IPOU3BOJIBHOTIO
npomexyrka. Pasnoxenue B psan @ypbe HENEpUOIUYECKON




HaumenoBaHue
pasaeda (Tembl)

Conep:xanue pa3sjesa (TeMbl)

®opma
TeKylero
KOHTPOJIsSA

2

3

4

¢bynkuuu. Paznoxenue B pag @ypbe TOJIBKO MO CHHYCaM U
TOJBKO II0 KOCHUHYycaM. PaBHOMEpHas CXOIMMOCTb psla
Dypee.

HuTrerpan
JleGera

HeobxonumocTs 000011eHUST MOHATHS HHTEerpana Pumana.
MpnuoxectBa Touek. Ilonarue wmepel. CBolicTBa Mephl.
MHuoxectBo  Mepsl  HOib.  OmpeneneHus, HOPUMEPHI.
M3mepumbie  pynkumu. Teopema 00 9SKBUBAJIEHTHBIX
oTpeeNieHusIX u3MepuMoil pyHkunu. CBOKWCTBa U3MEPUMBIX
(GyHKIMH.

Wurerpan Jlebera oT orpaHnyeHHONW M3MEpUMON (DyHKIUH,
noHsTHe. Teopema o cyllecTBOBaHMM uUHTerpana JleGera.
CpaBuenne c¢ wunterpasom Pumana.Wuterpan Jlebera mo
MIPOU3BOJBHOMY  M3MEpPUMOMY  MHOXecTBy.  (CBolcTBa
unterpana Jlebera. Muterpan JleGera oT HeorpaHMUEHHOU

(GyHKIMH.

[IpocTpancTs
a Jlebera

[Tonstme Lp[a, b]. Teopema o BIOXEHHHM NPOCTPAHCTB.
JluneiiHocTs TipocTpancTB Ly[a, b]. HepaBenctro I'€npaepa.
HepaBenctBo  MuukoBckoro. Hopma B Lp[a, b].
[IpoctpanctBo Lz[a, b]. CpoiictBa ¢ynkumii Lz[a, b].
Cxomumocth B Lz2[a, b]. TeopeMbl O €IMHCTBEHHOCTH
npezena, 0 HeMPEePBHIBHOCTH HOPMBI, (YHIAMEHTAIBHOCTH U
cxonumocTu B L2[a, b].

Teopema o mpubmmxennn GyHkuuid u3 Lz[a, b].

T, K

JIuHeiinbie
HOPMHUPOBaH
HBIE
MIPOCTPAHCTB
a.

Jluneitnele  mpoctpancTBa.  Omnpenenenus.  [Ipumepsl.
N3omopdusm. Jluneiinas 3aBucuMocTtb. bazuc. PasmepHocTsb.
®daxkTop-npocTpancTBo. Teopema o pazMepHOCTH (HaKTOp-
npoctpaHcTBa. JIvHelHble HOPMHUPOBAHHBIE MPOCTPAHCTBA.
Onpenenenue. Ilpumepsl. Ilpenen mnoclienoBaTeIbHOCTH B
JIHII. CgoiictBa npenenoB. 3anadyu. OTKPBIThIE U 3aMKHYThIE
npoctpanctBa B L. IlpenenpHas Ttouka. Teopema.
DKBUBAJIEHTHbIE HOPMBI. Teopema 00 SKBUBaJICHTHBIX HOPMaxX
B KOHEUHOMEPHOM IMPOCTpaHCTBE. PaccTosiHMe OT TOYKU A0
noanpoctpancTsa. Jlemma Pucca o moutu nepneHaukyIspe.
OyHIAMEHTANbHOCTh B JIMHEMHOM  HOPMHPOBAaHHOM
IIPOCTPAHCTBE. [HonsiTus. CaoiicTBa banaxoBble
npoctpanctBa. llonstus. Ilpumepsl. Ilpumep HemosmHOTO
HOPMHPOBAHHOTO MPOCTPAHCTBA. PsAbl B HOPMHUPOBAHHBIX
MPOCTPAHCTBAX: CXOAUMOCTh, Kputepuit Komm, abcomtoTHas
cxoauMocTh. [IpuHnun BiokeHHbIX IIapoB. Teopema bapa.
KomnakTHble MHOXKECTBA B HOPMUPOBAHHBIX MPOCTPAHCTBAX,
OTPAaHUYEHHOCTh U 3aMKHYTOCTh KOMITAKTHOTO MHOYECTBA.
[IpeaxommnakTHeie MHOXeCTBA. CBsA3b C KOMIIAKTHBIMU
MHOECTBAMH.

Kputepuii Xaycmopdpa mnpeaIkoMIaKTHOCTH MHOXKECTBA B
HOPMHUPOBAaHHBIX  MpocTpaHcTBax.  KoMmmakTHOCTE
KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKAJIbHO-




HaumenoBaHue
pasaeda (Tembl)

Conep:xanue pa3sjesa (TeMbl)

®opma
TeKylero
KOHTPOJIsSA

2

3

4

KOMITaKTHOTO IpocTpaHcTBa. Teopema Apuena. banaxossie
IpOCTpaHCTBa cO cUeTHbIM 0azucoM. [lonsrtue. [Ipumepsr.
Omnpenenenre U nNpuMepsl cenapadesbHbIX HOPMUPOBAHHBIX
IIPOCTPAHCTB.

EBKINIOBEI
MPOCTPAHCTB
a

Onpenenenne ruiabOeproBa  mpocTpaHcTBa.  IIpumepsl.
OpTOroHanbHOCTh B THJIBOEPTOBOM MpOCTpaHCTBE. Teopema
00 0JJHO3HAYHOM TIPEJCTABJIEHUU BEKTOpa B BUJE CYMMBI €r0
MPOEKIMI Ha OPTOTOHAJIbHBIE MOANpocTpaHcTBa. JleMMa 00
OpPTOTOHAJIbHBIX MOANpocTpaHcTBax. OpTOHOPMHUPOBAHHbBIE
CUCTEMBbl B TMJIBOEpPTOBBIX MpocTpaHcTBaxX. CylecTBOBaHUE
OPTOHOPMHPOBAHHOTO 0Oa3uca B  cemapabeirbHomM  H-
npoctpanctBe.  Pager ®dypee B H-mpoctpanctse.
OKCTpeMaJIbHOE CBOWCTBO YaCTHYHBIX CymMM psna Dypse.
[TonHOTa M 3aMKHYTOCTH OPTOHOPMHMPOBAHHOM cHCTEMBI B H-
npoctpaHcTBe. Teopema Pucca-®Oumepa B H-nmpoctpaHcTse.
N3omopdusm H-npoctpaHcTs.

JIuneiinbie

dbyHKIIMOHAT
BI

Jluneitnsie pynkunonansl B JIHII . Onpenenenue. Teopema o
KOpa3MEpPHOCTH sfpa JIMHEWHOro (yHKIMOHana. Teopema
Xana-banaxa B JHMHEHHOM TmpocTpaHcTBe. JIMHEIHBIE
HenpepsiBHBIe ¢GyHKIMoHansl B JIHII. HempepeiBHOCTE 1
orpaHWYeHHOCTh JuHelHoro GyHkunonana B JIHII. Teopema
Xana-banaxa B JIHIL. ComnpsikeHHOE€  TPOCTPAHCTBO
L*Teopema o momuotre L*. Cnabas cxomumocts B JIHII
Teopema Pucca o npeacraBieHny TUHEIHOTO HEMIPEPHIBHOTO
¢dbyukimronana B H-nmpocrpanctse.

JluHelHbIe
OTIEPATOPBI

JIuHelHbI oneparop B JIMHEHHOM mpocTpaHcTBe. [loHsaTue,
npuMepbl. JIuHelHblld HenpepbiBHbIA omnepatop B JIHIIL
HenpepbiBHOCT, M oOrpaHuueHHOCTb. Hopma nuHeWHOro
OTPaHUYEHHOTO oreparopa. CoiicTBa, MIPUMEPHI.
PaBHOMepHast CXOAMMOCTh JTUHEHHBIX onepaTopoB. Teopembl
0 PAaBHOMEPHOI CXOMMOCTHU B eAMHUYHOM Kpyre. CiencTaue.
[MonroTta mpoctpanctBa f(L,L1). CunbHas CXOIMMOCTH B
f(L, L1).Tlpumepsr. [MpuHIUD paBHOMEPHOIA |
orpannueHHOCTU. Teopema banaxa-Illteiinrayza. OOpaTHbIit
onepatop. Onpenenenue. TeopeMa 0 TMHEHHOCTH omepaTopa
A-1. JlocrarouHoe YyCIOBHE OTpaHMYEHHOH OOpaTUMOCTH
JUHEHHOTO  omeparopa. TeopeMa 0  CyIIECTBOBaHUU
omeparopa (I + A)~l. Teopema 00 OrpaHudYeHHOIl
oOpaTUMOCTH  omepaTtopa, OJH3KOr0 K  OrPaHUYEHHO
obpatumomy.  PerynsipHoe  MHOXECTBO, CHEKTp U
pEe30JbBEHTA JIMHEHHOTO oneparopa. CnekTpaibHbIA pajnyc.
[lonatue compspkeHHoro omepartopa. Teopema o  ero
npeacraBieHuu B H-poctpanctee. Teopema o nuHEHHOCTH
u HEIPEPHIBHOCTU CONPSIKEHHOTO omneparopa.
CamocornpsixeHHbsle oneparopsl. CBoiictBa. OmnpezneneHue u

T,K




®opma
Ne Haumenosanue Conep:xanue pa3sjesa (TeMbl) TeKylero
pasgena (TemMbl) KOHTPOJISE
1 2 3 4
MPOCTEUIIINE CBOWCTBA KOMIIAKTHBIX OIEpaTopoB. Teopema o
CTPYKTYpE KOMIIAKTHOTO OIlepaTopa.
[Ipunoxenus | [lepBas reopema @penronsma. Bropas reopema @penrosbma. T
JIMHENHBIX Tperbss Teopema @penrospMa. PemeHue HMHTETpaIbHBIX
ornepaTopoB | ypaBHeHHH ®Ppenrojgpma 2-ro poaa ¢ BBIPOKICHHBIM SIAPOM.
8. HccnenoBanue uWHTErpanbHbIX ypaBHEHUM @Ppexarosbma c
nomoIbo  ansrepHatuBel  @Ppenaronbma.  Pe3oiapBEeHTHBIN
METOJ| PEILECHUs MHTETPAJIbHBIX YpaBHEHUN. MeTox
cxuMaromux otroopakenuit. [IpousBoansie Opermre u ['ato.

Ipumeuanue: JIP — omuem/3awyuma nabopamopnoii pabomet, KII - evinonnenue kypcosoeo npoexma, KP - kypcogou
pabomul, PI'3 - pacuemno-epagpuueckozo 3adanus, P - nanucanue pegepama, 3 - scce, K - xonnoxeuym, T —
mecmuposanue, P3 — peutenue 3adau.

2.3.2 3aHATHS CEMHUHAPCKOT0 TUIA
He mpenycmoTpensl.

2.3.3 JlaGopaTopHbIe 3aHATHS

dopma
Ne HaumeHnoBanue 1a60paTOpPHBIX padoT TeKyLIero
KOHTPOJIA
1 2 3
1. | Tpuronomerpuueckoe psasl Dypwe Ha (-7,7). P3
2 | Tpuronomerpuueckoe psiasl Dypoe Ha (-1,1). P3
3 | Paznoxxenus B psig @ypbe TOIBKO MO0 CHHYCAM HJIU TOJIBKO 110 KOCHHYCAM. P3
4 Oco6ennoctu ko3pduimenton psaa Oypee. Juddepernupopanue u P3
uHTerpupoBanue psijioB Oypee.
5. | Mepa JleGera. P3
6. | MuoxectBa mepsi 0. P3
7. | 3mMepuMble MHOXKECTBA. P3
8. | 3mepumble GyHKIMH. P3
9. | MaTterpan JleGera. P3
10. | OcHOBHBIC CBOMCTBA IMPOCTPaHCTB L. P3
11. | CxoauMOCTh B IpocTpaHcTBax Lp. P3
12. | IIOTHOCTH MHOKECTB B IPOCTpaHCTBax Lp. P3
13. | MeTpuka B JIMHEHHBIX IPOCTPAHCTBAX. P3
14. | Hopma B TUHEHWHBIX TPOCTPAHCTBAX. P3
15. | CXOAMMOCTh B JINHEHHBIX HOPMUPOBAHHBIX TPOCTPAHCTBAX. P3
1. 3aMKHYTOCTb, OTPaHUUYE€HHOCTh, OTKPBITOCTh, KOMITAKTHOCTH B P3
HOPMHUPOBAHHBIX TPOCTPAHCTBAX.
17. | [IpeaxommnakTHOCTH B C[a,B]. P3
18. | EBKIMAOBBI MPOCTPAHCTBA, OOIIE CBONCTBA. P3
19. | [IpoexTupoBaHue Ha NOAMPOCTPAHCTBO E€BKIINI0BA IPOCTPAHCTBA. P3
20. | OpToroHanmu3aius B TJILOEPTOBOM MPOCTPAHCTBE. P3
OrpannueHHble QyHKIHOHAIBL. HOopMa (yHKIMOHAJIa B IPOCTPAHCTBAX l;, P3
21. lp,-
22. | Hopma nuneiinoro dynkuuonana 8 Ly(a, b), Cla, b]. P3




®opma
Ne HaumeHnoBaHue 1a60paTOpPHBIX padoT TeKylero
KOHTPOJIsA
1 2 3
23. | JluHeiiHbIe OnepaTopsl. P3
24. | OrpanundenHble oneparopbsl. Hopma oneparopa. P3
25. | Hopma orpaHu4eHHOro orneparopa. P3
26. | OOpatHbIii oniepaTop. CrieKTp, pe30JIbBEHTa OTIEpaTopa. P3
27. | ConpsiKEHHBIE OIIEPaTOPHI. P3
28. | BniosiHe HeNpepbIBHBIE ONIEPATOPBI. P3
20, Pemrenne nHTErpasibHbIX ypaBHeHn Opearonbma ¢ BBIPOKICHHBIM P3
SIIPOM.
30. HccnenoBanve uHTErpanbHbIX ypaBHEHN Dpenronbma ¢ UCIOIb30BaHHEM P3
ansTepHaTuBbl Opearonspma.
31. | PemeHnie MHTErpaJIbHBIX YPABHEHUN ITPU TIOMOIIY PE30JIbBEHTHI P3
32. | MeTtoj CXKMMAIOIIUX 0TOOPaKEHU. P3
33. | [IpousBoansie dperte u ["ato. P3

[Ipumeuanue: JIP — omyem/3awuma nabopamopnoti pabomei, KI1 - eeinonnenue kypcogoeo npoexma, KP - kypcogoii
pabomul, PI'3 - pacuemno-epaguueckoco 3adanus, P - nanucanue pegepama, 3 - scce, K - xomnoxeuym, T —

mecmuposanue, P3 — pewenue 3adau.

2.4 TlepedyeHb y4eOHO-METOANYECKOTO O0ecTedeHUs IJIsl CAMOCTOSITEIbHON patoThl
00y4aromuXxcs Mo JUCUMIIIMHE (MOAYJII0)

[Tepeuenp yueOHO-METOINUECKOTO 00ECIeUeHUS TUCIIUILITUHBI
Ne Bun CPC 10 BBITIOJTHEHUIO CAMOCTOSITEILHOM paboThI
1 2 3
MeTtonudeckue yka3zaHus JUIsl IOJTOTOBKH K JIEKIMOHHBIM U
TpopaGoTka | CCMHHAPCKUM BaHHTI/I“ﬂM, YTBEpKICHHbIE HA 3aCEJaHUU
HOBTOpEHHE Kadeapbl NPUKIAIHOW MaTeMaTHKU (aKyJbTeTa KOMIIbIOTEPHBIX
JIEKIIMOHHOTO TexHoJioruil u npukiagHoit Mmatematuku PI'BOY BO «Kyol'Vy,
L |Marepnana, marepuana npoTokoa Ne7 ot 18.04.2018 1.
ydeOHOH H  HaydHOH MeTtonuyeckie yKa3aHHsl 10 BBIMNOJIHEHHUIO CaMOCTOSTEIbHOU
JUTCPATYPDL, paboThl, yTBEpKAEHHBIE Ha 3acelaHuu Kadeapbl MPUKIATHON
TIOATOTOBKA K MaTeMaTHKU  (aKkyidbTeTa KOMIBIOTEPHBIX TEXHOJIOTUH H
CCMUHAPCKUM 3AHATHAM npukiagHoit mareMatuku ®I'BOY BO «Ky0I'Vy», mpotokos Ne7
ot 18.04.2018 1.
MeTtonueckue yka3aHusi IO BBIMIOJTHEHHIO 1a00PaTOpHBIX padoT,
[ToaroToBka K|yTBepKJE€HHbIE  Ha  3aceiaHuu  KadeApsl  MPUKIAAHON
2 |1abopaTopHBIM MaTeMaTUKd (akyabTeTa KOMIIBIOTEPHBIX TEXHOJOTMH U
3aHATUAM npukianHoit Matematuku @I'BOY BO «Ky0I'Y», npotokosn Ne7
ot 18.04.2018 r.
MeTonudeckue yKa3aHHs IO BBIIIOJIHEHHIO CaMOCTOSITEIbHON
TIOATOTORKA K PEINICHHIO paboThl, yTBEp)KICHHbIE Ha 3aceJaHUU Kadeapsl anKnav,uHoﬁ
3 3Aa4 1 TECTOB MaTeMaTUKu  (akyabTeTa KOMIIBIOTEPHBIX TEXHOJOTMH U
npuknaaHoit matematuku @I'BOY BO «Ky6I'V», npoTokos Ne7
ot 18.04.2018 r.
Mertoauueckue yKa3zaHUs A TMOATOTOBKU 3cce, pedeparos,
4 |IloaroToBKa AOKJIAJOB |KYpCOBBIX pPabOT, yTBEpP)KACHHbIE HAa 3acelaHud Kadeapbl
NPUKIAJHOM MaTeMaTUKu (aKynbTeTa KOMIBIOTEPHBIX




[lepedyenp yueOHO-METOINIECKOTO 00ECTICUEHUS TUCIIUILITHHEI
Ne Bun CPC 10 BBITIOJIHEHHIO CAMOCTOSITEIBbHOM paboThI

1 2 3

TexHosoruil u npukiaanoil matematuku ®I'6OY BO «Kyol'Vy,
nportokos Ne7 ot 18.04.2018 .

MeTtondecke yKa3aHus 110 BBIIOJIHEHUIO pacueTHO-
rpaduvecKuX 3aJaHui, yTBEPKACHHBIC Ha 3aCeAaHNH KadeIpbl
INPUKIAJHON MaTeMaTHKu (paKkyJIbTeTa KOMIIbIOTEPHBIX
TexHosoruil u npuxiagHo Mmarematuku I'bOY BO «Ky6I'Vy,

TloaroToBKa K PeWEHmIO| o001 No7 ot 18.04.2018 1.
5  |pacueTHO-TpaduyeCcKuX

3amanuii (P1'3) Mertoanueckrue yKa3aHHUsS IO BBINOJHEHUIO CAMOCTOSITEIbHON
paboThl, yTBEpKJEHHbIE Ha 3aceqaHuu Kadeapbl MPUKIATHON
MaTreMaTuku  (GakylIbTeTa KOMIBIOTEPHBIX TEXHOJOTHH U
npukiagHoit matematuku GI'BOY BO «Ky6I'Y», mpotokon Ne7
ot 18.04.2018 .

MeTO)II/I‘—IeCKI/Ie YKa3aHud 110 BBIIIOJIHECHUTIO CaMOCTOSATEIBHOMI

aboThI, YTBep)KICHHBIC Ha 3acefaHud Kadeapsl MPHUKIAIHON
IozroToBka K Texymemy|? > YIBCPHKI A enpsr mpuKITan

6 KOHTHOIIO MaTeMaThKd  (aKyJabTeTa KOMIBIOTEPHBIX TEXHOJOTHH U
p npukinagHoit Mmatematukn ®I'BOY BO «Ky6I'Y», mpoTtokoin Ne7
ot 18.04.2018 .

Y4eOHO-METOMYECKHUE MaTepUualbl JUIsi CaMOCTOSTENIBHOW pabOThl OOyUYaIOMIUXCSA W3
YKclia MHBAJIKU/IOB U JIMI C OTPAHUYEHHBIMU BO3MOKHOCTSIMU 3710poBbst (OB3) npenocrasisitoTcst
B (popmax, alanTUPOBAHHBIX K OTPAaHUUYEHUSM HX 3JOPOBBS U BOCIIPUATHS UH(POpMALIUU:

Jlig vl ¢ HapyIeHUsIMU 3pEHHUS:

— B TIeYaTHOU (popMe yBEITMUEHHBIM MIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA,

— B (hopme ayaumodaiina,

— B IeyaTHOU opme Ha s13bike bpaits.

Jlyig U1y ¢ HapyILICHUSMHU CITyXa:

— B Ie4aTHou (opwme,

— B (popMe 3JEKTPOHHOTO IOKYMEHTA.

Jljig U1l ¢ HapyIIeHUsIMU OTIOPHO-ABUTaTEILHOTO alapara:

— B ieyaTHou (opwme,

— B popMe 3JEKTPOHHOTO IOKYMEHTA,

— B dopme ayauodaiina.

JlaHHBIN TIepeYeHb MOKET ObITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTA
oOyuaromuxcs.

3. O0pa3oBaTejibHbIE€ TEXHOJIOTHHU

C ToukH 3pC€HUd NPUMCHACMbBIX MCTONOB HCIOJIB3YKOTCA KaK TpaJUuIHOHHBIC
PIH(I)OpM&I.[PIOHHO-O6I>$[CHI/ITCJ'ILHLIC JICKOUHK, TaK W HWHTCPAKTUBHAA II0Ja4Ya MaTcepuajla C
MYHLTHMCHHﬁHOﬁ CHUCTEMOM. KOMHLIOTepHLIe TCXHOJIOTMHX B JAaHHOM ClIy4ac o0ecrneynBarT
BO3MOKHOCTb PAa3HOIUIAHOBOTI'O OTO6pa)KeHI/I${ AITOPpUTMOB U AEMOHCTPAITMOHHOI'O MaTcpHualia.
Takoe coueTaHue MO3BOJISIET ONTHUMAIbHO HCIIOIb30BaTh OTBCIACHHOC BpPEMsA H PACKPLIBATH
JIOTUKY U COHCPKaHNUC NUCIUIIIINHBI.

.HCKLII/II/I OpCACTaBJIAIOT 000} cUCTEMAaTHYECKHUE 0630pBI TEM (I)YHKLII/IOHaJIBHOl" O aHaJI13a.
Ha6opaT0pHoe 3aHATUC TIO3BOJIACT HAYYUTH CTYACHTA INMPUMCHATH TCOPCTUYCCKUC 3HAHUA IIPU
peIICHMN W HCCICAOBAHUMU KOHKPCETHBLIX 3ajady. Ha60paTopHLIe 3aHATUSA TPOBOJAATCA B
TPaJULIMOHHBIX ayTuTopHsiX. [loaxon pa3dopa KOHKPETHBIX CUTYaLUi HITMPOKO UCTIOIB3YETCs KakK



IIPENoIaBaTeNIeM, TaK U CTYJEHTaMM IPU IPOBEICHUM aHAJIN3a PE3YIbTaTOB CAMOCTOATEIbHON
paboThl. DTO 00YCIOBIECHO TEM, YTO B MPOLIECCE MCCIEAOBAHUS YaCTO BCTPEUAIOTCS 3a0a4H, JUIS
KOTOpBIX €AMHBIX IIOAXOJOB He cymniecTByeT. Kaxnaas KOHKpeTHas 3ajadya IIpU CBOEM
HCCIIEJOBAHUM HUMEET MHOXECTBO IIOAXO0J0B, a 3T0 TpeldyeT pa3zdopa U OLEHKU LEJIOH
COBOKYITHOCTHU KOHKPETHBIX CUTYyalUi.

JUig nui ¢ orpaHUYEHHBIMH BO3MOYKHOCTSIMU 370POBbsSI IIPELYCMOTPEHA OPraHU3ALIMS
KOHCYJIbTAIMM C UCIIOJIb30BAHUEM 3JIEKTPOHHON MOYTHI.

4, OHCHO‘-IH])Ie H METOAHYECCKHE MAaTECPHAJIbI
4.1 OueHoyHble cpeacTBAa UIS  TEKYIIEr0 KOHTPOJS  YCIeBaeMOCTH M
NMPOMEKYTOUYHOM aTTecTAlUN

OrneHOUYHBIC CpEJCTBA MPEAHA3HAUCHBI JUIS KOHTPOJSI W OLEHKH O0O0pa3oBaTEbHBIX
JNOCTIIKEHUH OOYYaroIIUXCsl, OCBOMBIIMX MPOrpaMMy YUeOHOW JUCIUIUIMHBI «HA3BaHUE
JVCTIMTLTAHBDY.

OreHOYHBIE CPEJICTBA BKIIIOYACT KOHTPOJIGHBIE MATEpHUAbl JJIsi POBEIACHHS TEKYIIETO
KOHTPOJIS B (POpME TECTOBBIX 3aaHHA, IIPOBEPKH PEIICHIS 33]1a9 ¥ TPOMEKYTOYHOH aTTecTaluu
B (hopMe KOJITOKBHUYMa M SK3aMeHa.

OrneHOYHBIC CpPEJCTBA JUISI WHBATUAOB W JIMI[ C OTPAaHHMYECHHBIMH BO3MOYKHOCTSIMHU

3JI0POBbBSI BRIOMPAIOTCS C YIETOM MX WHAMBHIYAITBHBIX MCUX0(OU3MICSCKUX 0COOCHHOCTEH.

— IIp¥ HeO0OXOIMMOCTH HHBAITIAM U JIUIAM C OTPaHHYECHHBIMH BO3MOKHOCTSIMH 3JI0POBBS
MPEOCTABIISIETCS IOTIOTHUTENILHOE BPEMsI JUTsl TIOJIrOTOBKY OTBETA HA K3aMEHE;

— MU MPOBEJCHUHN TPOIICTYPHI OTICHUBAHKS PE3yIbTaTOB OOYUEHUSI HHBAJIUOB U JIUIL C
OTPaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0POBbsSI TPETyCMATPUBACTCS MCIIOJIB30BAaHIE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3M C X UHINBUAYATLHBIMU 0COOCHHOCTSIMH,

— TIpY HEOOXOAUMOCTH ISl OOYHAIOIIUXCS C OTPAaHUUYECHHBIMU BO3MOXHOCTSIMH 3/I0POBbSI
U WHBAIMIOB TMPOIEAypa OLEHUBAHHUS pE3yIbTaTOB OOYYCHUS IO IUCIHIUIMHE MOXKET
MIPOBOJIUTHCS B HECKOJIBKO ITAIIOB.

[Iponiemypa oneHUBaHUS PE3yIbTATOB OOYYCHHS WHBAIHMIOB W JIUI] C OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI 110 JUCIMIUIMHE (MOMIYJI0) TPEAyCMaTpUBAaET NPEAOCTABICHUE
uHpopmanuu B (Gopmax, aganTUPOBAHHBIX K OrPAaHUYCHHUSM HMX 3J0POBbS M BOCHPHUSTHSI
nHpopMaIuu:

J1J1st U1 ¢ HApYIICHUSIMU 3PCHUS:

— B Ie4aTHOW (hopMe YBEITMYCHHBIM HIPUPTOM,

— B popMe AIIEKTPOHHOTO IOKYMEHTA.

J1J1s1 JIAIL C HApYIICHUSIMH CITyXa!

— B IeyaTHou (opwme,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA.

J11st T ¢ HApYIICHUSIMU OTIOPHO-JIBUTATEIILHOTO arapara:

— B IeyaTHou (opwme,

— B (hopMe 3JIEeKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepedeHb MOKET ObITh KOHKPETH3UPOBAH B 3aBUCUMOCTU OT KOHTHHIEHTA
oOyuaronuxcs.

CTpyKTypa OLEHOYHBIX CPEJICTB VIl TEKylIeld U IPOMeKYTOYHOH aTTecTaluu

KonTtpoaupyem HaumenoBanue
Ne ble pa3jelbl Kon koHTpOTHpYeMOil KOMIIeTeHIHH OLIEHOYHOI'0 CPeICTBA
n/n (Tembl) (114 ee 4acTH) Tekyuuii IIpomesxkyTounas
JAUCTUTITHHBI® KOHTPOJIb aTrecTalus
Tpuronomerpu | MITK-1.2 (06.016 A/30.6 31.3) VYcTHbIH B
1 YeCKUe PsAIbI WIIK-1.3 (40.001 A/02.5 3n.1) oripoc, onpoc Hal 3
Dypre WNIIK-1.4 (40.001 A/02.5 3H.2) IpoBepKa vreanmene &




WTIK-1.6 (06.016 A/30.6 V.1)

CaMOCTOATCIIb

KonTtpoaupyem HanmenoBanue
Ne bI€ pa3eJIbl Kon xoHTpOTHpYeMOil KoMIIeTeHIHHA OLICHOYHOI 0 CPeICTBA
n/n (TeMbI) (1M ee yacTH) Texymuii IIpomeskyTouHnast
)IHCIIPIIIJII/IHI)I* KOHTPOJIb aTtTrecranus
NIIK-1.6 (06.016 A/30.6 V.1) CaMOCTOSTEIb
WMIIK-1.7 (40.001 A/02.5 Tx.2) HOU
WIIK-1.8 (40.001 A/02.5 [Ip.2 Tn.) | HeayAUTOPHOI
WIIK-2.1 (06.016 A/30.6 31.3) paboThI
HNIIK-2.2 (40.001 A/02.5 3u.1)
HNIIK-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)
WMIIK-2.10 (40.001 A/02.5 Tx.2)
Wurerpan HNTIK-1.2 (06.016 A/30.6 31.3)
JleGera HNIIK-1.3 (40.001 A/02.5 3u.1)
WNIIK-1.4 (40.001 A/02.5 3u.2) Ve THLL
HNIIK-1.6 (06.016 A/30.6 V.1) oIIDOC
WIIK-1.7 (40.001 A/02.5 T1.2) o
5 WIIK-1.8 (40.001 A/02.5 JIp.2 Tn.) chocIT)omm, Bonpoc na
WNIIK-2.1 (06.016 A/30.6 31.3) Hoil akzamene 9-17
WIIK-2.2 (40.001 A/02.5 3u.1) .
WIIK-2.3 (40.001 A/02.5 31.2) Hegy’mTOpH‘)“
WTIK-2.4 (40.001 A/02.5 311.4) paboTet
WNIIK-2.6 (06.016 A/30.6 ¥.1)
MIIK-2.10 (40.001 A/02.5 Tn.2)
[Tpoctpanctea | UIIK-1.2 (06.016 A/30.6 31.3)
JlebGera HIIK-1.3 (40.001 A/02.5 3n.1)
HIIK-1.4 (40.001 A/02.5 3n.2) V eTHLH
WNIIK-1.6 (06.016 A/30.6 V.1) OIIDOC
WTTK-1.7 (40.001 A/02.5 Tn.2) 0 gBe’ o Bonmoc na
3 WITIK-1.8 (40.001 A/02.5 [p.2 Tn.) c:MocIT)o;ITeJIL 3K3£M€H€ 18-
HNIIK-2.1 (06.016 A/30.6 31.3) Hoil 21
WNIIK-2.2 (40.001 A/02.5 3n.1) .
WTTK-2.3 (40.001 A/02.5 31.2) HG?’HHTOPHO“
WIIK-2.4 (40.001 A/02.5 3u.4) paboTHl
WNIIK-2.6 (06.016 A/30.6 ¥.1)
MIIK-2.10 (40.001 A/02.5 Tx.2)
JIuHeiinbie WNIIK-1.2 (06.016 A/30.6 31.3)
HopmupoBann | MITK-1.3 (40.001 A/02.5 3u.1)
bIC WNIIK-1.4 (40.001 A/02.5 31.2) V T
npoctpancrea. | UIIK-1.6 (06.016 A/30.6 V.1)
WIIK-1.7 (40.001 A/02.5 Tn.2) E“E;’g - Bonmoc na
4 VITIK-1.8 (40.001 A/02.5 Jlp.2 Tn.) CEI:MOCI;O}ITGJIB 3K3£M€H€ 22-
HNIIK-2.1 (06.016 A/30.6 31.3) Hoil 43
HNIIK-2.2 (40.001 A/02.5 31.1) .
WIIK-2.3 (40.001 A/02.5 31.2) Hegw”mp‘“’“
WIIK-2.4 (40.001 A/02.5 31.4) paboTH
WNIIK-2.6 (06.016 A/30.6 V.1)
WMIIK-2.10 (40.001 A/02.5 Tx.2)
EBxinoBsl HNIIK-1.2 (06.016 A/30.6 31.3) YcTHBIN Bonpoc Ha
5 npoctpanctea | UITK-1.3 (40.001 A/02.5 3n.1) oripoc, K3 ijw one A4-
WIIK-1.4 (40.001 A/02.5 31.2) poBepKa

51




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

KonTtpoaupyem HanmenoBanue
Ne bI€ pa3eJIbl Kon xoHTpOTHpYeMOil KoMIIeTeHIHHA OLICHOYHOI 0 CPeICTBA
n/n (TeMbI) (1M ee yacTH) Texymuii IIpomeskyTouHnast
)II/ICIIPIHJII/IHI)I* KOHTPOJIb aTtTrecranus
WIIK-1.7 (40.001 A/02.5 Tn.2) HOM
NIIK-1.8 (40.001 A/02.5 [Ip.2 Tn.) | HeaymuTOpHOI
UIIK-2.1 (06.016 A/30.6 3u.3) paboThI
WIIK-2.2 (40.001 A/02.5 3u.1)
NIIK-2.3 (40.001 A/02.5 31.2)
WNIIK-2.4 (40.001 A/02.5 3u.4)
NIIK-2.6 (06.016 A/30.6 V.1)
WMITK-2.10 (40.001 A/02.5 Tn.2)
JIuneiinbre HNIIK-1.2 (06.016 A/30.6 31.3)
¢yukuuonansl | UITK-1.3 (40.001 A/02.5 3n.1)
NIIK-1.4 (40.001 A/02.5 31.2) Ve THLL
HNITK-1.6 (06.016 A/30.6 V.1) o1poc
WIIK-1.7 (40.001 A/02.5 Tn.2) 0 OBe;)Ka Bonpoc na
6 VITIK-1.8 (40.001 A/02.5 Jip.2 Tn.) c:MOCTOﬂTeJIL aKzamene 52-
HNIIK-2.1 (06.016 A/30.6 3u.3) Hoil 58
WNIIK-2.2 (40.001 A/02.5 3n.1) Heay THTOPHOH
WIIK-2.3 (40.001 A/02.5 31.2) 6y p
WTIK-2.4 (40.001 A/02.5 311.4) paboTet
HNITK-2.6 (06.016 A/30.6 V.1)
WNIIK-2.10 (40.001 A/02.5 Tx.2)
Jluneiinbie HNIIK-1.2 (06.016 A/30.6 3u.3)
OIepaTopsI HNIIK-1.3 (40.001 A/02.5 3u.1)
WIIK-1.4 (40.001 A/02.5 31.2) V CTHLL
WNIIK-1.6 (06.016 A/30.6 V.1) orpoc
WIIK-1.7 (40.001 A/02.5 Tn.2) HpOBC;)Ka Bonpoc na
7 WITIK-1.8 (40.001 A/02.5 Jip.2 Tn.) CaMOCTOSITENb | 9K3ameHe 59-
HNIIK-2.1 (06.016 A/30.6 31.3) . 75
WIIK-2.2 (40.001 A/02.5 3u.1) Hon .
WTTK-2.3 (40.001 A/02.5 31.2) HG?’HHTOPHO“
WIIK-2.4 (40.001 A/02.5 3u.4) paboTHl
WNIIK-2.6 (06.016 A/30.6 V.1)
WNIIK-2.10 (40.001 A/02.5 Ta.2)
IMpunoxenuss | UITK-1.2 (06.016 A/30.6 31.3)
JTHHEWHBIX WMIIK-1.3 (40.001 A/02.5 31.1)
oIepaTopoB WNIIK-1.4 (40.001 A/02.5 31.2) V T
WNIIK-1.6 (06.016 A/30.6 V.1)
WIIK-1.7 (40.001 A/02.5 Txn.2) E“g;’g o Bonmoc na
8 VITIK-1.8 (40.001 A/02.5 [p.2 Tn.) CEMOCFT)OHTeJIL 3K3£M€H€ 76-
HNIIK-2.1 (06.016 A/30.6 31.3) Hoi 85
WNIIK-2.2 (40.001 A/02.5 3n.1) .
WIIK-2.3 (40.001 A/02.5 31.2) HEAyITOPHOH
paboThI




HOK&Z}&TQJ’IH, KPUTCPUHA N HIKAJIAa OHCHKH c(l)opan()BaHme KOMIIeTeHII M it

OrneHka Kpurepuu orieHuBaHus 1o 3xK3aMeHy
Bhicokuii OLICHKY «OTIIMHO» 3aCHYKUBACT CTY/ICHT, OCBOMBIIIHI 3HAHUS, ymeHus,
YPOBeHD <5% KOMIIETEHIIMU ¥ TEOPETUUYECKUI MaTepuall 6e3 mpoOeioB; BHITOTHUBIIUI
(oTmauno) BCE 3aJlaHUsA, NPEIyCMOTPEHHbIE YYE€OHBIM IUIAHOM Ha BBICOKOM
KaueCTBEHHOM YpPOBHE; IMPAaKTUUECKHE HABBIKM MPO(HEeCcCHOHATHLHOTO
PUMEHEHHUSI OCBOCHHBIX 3HAHUHN C(HOPMHUPOBAHEI.
Cpennuit OIIEHKY «XOPOIIO» 3aCIy>KUBACT CTYICHT, MPAKTUYECKU MOJTHOCTHIO
YPOBEHB «4» OCBOWMBIIIH 3HAHWS, YMEHUS, KOMIICTEHIIUU U TEOPETUICCKII MaTepHal,
(xopor1o) yuyeOHbIE 3a/JlaHusi HE OIICHEHbl MaKCHUMaJbHBIM YHCJIOM OaljioB, B
OCHOBHOM C(hOpMHUPOBAJ MPAKTUIECKUE HABBIKH.
[Toporossrit OIIEHKY «YyJIOBJIETBOPUTEIHHOY» 3aCIY)KUBAET CTYIEHT, YacTHYHO C
YPOBEHB «3%» npobenaMu  OCBOMBIIMM  3HAHUS, YMEHHUS, KOMIETEHIIMH U
(YIOBIETBOPHUTE | TEOPETUUYECKUU Marepuan, MHOTHE Yy4eOHble 3amaHus JHOO He
JIBHO) BBITIOJIHMII, JHUOO0 OHM OIEHEHBI YHCIOM OaioB OJH3KHUM K
MHUHHAMAJIHHOMY, HEKOTOPBIC TIPAKTHYECKHE HABBIKK HE CHOPMUPOBAHBI.
MUHMMANIBHBIA | OIEHKY «HEYJOBJICTBOPHUTEIHHO» 3aCTY)KUBACT CTY/ICHT, HE OCBOMBIIIHIA
YPOBEHB «2) 3HaHUS, YMEHHUS, KOMIIETCHIINM U TEOPETUUYCCKUN MaTepuall, yaeOHbIe
(HeymoBIEeTBOpH | 3aJaHUS HE BBIOIHUI, IPAKTUYECKHE HAaBBIKH HE C(HOPMHUPOBAHBI.
TEJILHO)
OrneHOYHBIE CpeACTBa Il MHBATUIOB M JIMI[ C OTPAHMYECHHBIMH BO3MOXHOCTSIMU

3JI0POBBS BEIOMPAIOTCS C YHETOM UX MHIUBHIYaIbHBIX ICUX0()U3NIECKIX 0COOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAINIAM 1 JIMLIAM C OTPaHNYEHHBIMH BO3MOYKHOCTSIMU 3/I0POBBSI
MPEAOCTABISIETCS JONOJIHUTEIBHOE BPEMs U OrOTOBKH OTBETA Ha SK3aMEHE;

— IIpY MIPOBE/ICHHUH MPOIIEAYPHl OLIEHUBAHUS PE3yIbTaTOB OOYYCHUSI HHBAIUIOB U JIHII C
OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI IIPETyCMATPUBACTCS HCIOJIb30BAHHE TEXHUYECKUX
CPEICTB, HEOOXOAMMBIX UM B CBS3U C UX MHIUBUIYaJIbHBIMH OCOOCHHOCTSIMH;

— TIpH HEOOXOAUMOCTH ISl O0YYAIOIIUXCS ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBbS
U WMHBAIMJOB TPOLEAYypa OIECHUBAHUSA pE3YIbTaTOB OOYYEHHsS 10 TUCHUIUIMHE MOXKET
IPOBOJNUTHCS B HECKOJIBKO ITAIOB.

[Tpouenypa oneHnBaHHUs PE3yIbTATOB OOYYEHHsS WHBAJIUIOB U JIUIl C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3JI0POBBSI 110 JUCHUILIMHE TPEIyCMaTpUBAeT MPEA0CTaBIeHuEe HHPOPMAIMHU B
(dopmax, aanTUPOBAHHBIX K OTPAaHHYCHUSM UX 370POBbS U BOCTIPHATHUS HHPOPMALHH:

JIns Iun ¢ HapyIIeHUSIMU 3PEHHUSL:

— B IIeYaTHOW (hopMe YBEITMUEHHBIM HIPHUQTOM,

— B (hopMe PIEKTPOHHOTO JIOKYMEHTA.

JInst i ¢ HapyHICHUSIMH CITyXa:

— B [Ie4aTHOH opme,

— B (hopMe 37EKTPOHHOTO JOKYMEHTA.

Jist U1 ¢ HapyIIeHUsIMU ONIOPHO-IBUTaTeNIbHOTO arapara:

— B [Ie4aTHOH opme,

— B (hopMe 37EKTPOHHOTO JOKYMEHTA.

JlaHHBIN TIepedYeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHIE€HTa
oOyJaronuxcs.



TunoBbie KOHTPOJIbHBIC 3aJaHUA UJIXN UHBIC MaTEepUaJIbI, H606X0)II/IMbIe AJIsi OHCHKH
3HaHHﬁ, YMeHHﬁ, HAaBbBIKOB H (I/I.]II/I) OonbITa ACATCIbHOCTH, XAPAKTECPUIYHOLIUX 3ITallbl
(l)OpMI/IPOBaHI/IH KOMIIETeHIIHH B nmpouecce 0CBOCHUs 06p330BaTeJ’[LHOﬁ NporpaMmal

5-# cemecTp

1.Pa3znoxuts B psia Pypbe dyukmuo f(x) = x, onpeneaeHHyo Ha OTpe3ke [- 1T, 7).
2.Paznoxuth B psix Pypee dyakmmio f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Paznoxuth B psig Dypre a) mo cuHycam, 0) mo kocuHycam ¢yHknuio f(x) = m — 2x,
ornpeenaeHnyro Ha orpeske [0, ).

4. Paznoxuth B psin Pypee a) mo cuHycam , 0) mo kocuHycam GyHKuuiof (x) = x2,
ornpeneneHnyro Ha orpeske [0,1].

5. Kak criemyer mpogo/uKUTh abCONIOTHO HMHTETPHPYEMYIO Ha OTPE3KE [0,%] GyHKIHMO, HA
0Tpe3oK [- 1T, 7], uT0oOBI ee psix Dypre umen BUI Y.o—q cos(2n — 1)x ?

6.Mo3KeT JI MHOYKECTBO, MMEIOIIIee XOTSI ObI OJTHY BHYTPEHHIOIO TOUKY, HMETh HYJIEBYIO Mepy?
7 IToctpouts mist moboro a € (0, 1) 3amkuyToe moaMuokecTBo X otpeskal0, 1] 6e3 BHyTpeHHHX
ToYek Takoe, uto m(X) = a.

8. Ilycte X — MHOKECTBO 4mcell u3 oTpeska [0, 1], B JeCATHYHO#M 3aIMCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haittn m(X).

9. Semsmorcs mu Qyukimu  f(x) uw f3(x) u3MepuMBIMH OJHOBpPeMEHHO? A  (QyHKIHH
f() n f2(x)?

10. Berauciute unterpan Jlebera | 01 f(x)dx, rne

1
x2 , AJIs BCeX UppPaAIMOHA/NbHBIX X, 00JIbIINX, YEM —,
a) f(x) = {x3, JUISl BCeX UPPALMOHATbHBIX X, MEHBIIUX, YEM

0,ecrux € (0,1) N Q.
x2,ecnu x € [0,1]\0,

1,eciux € Q.

b) () ={

sinmx, ecnu x € [0, E] \D,
¢) f(x) = 1
COSTIX, €C/IU X € (5, D\D,
| x2, ecimx € D,
rae D — KaHTOPOBO MHOYECTBO.
12. Tlpusectu npumep ¢yuxuuu x(t), Takoii, uto x € L1[0, 1]\L2[0, 1].
13. Kakue u3 NpuBOJAMMBIX HUKE QYHKIMH OTPENEIAIOT PACCTOSHHE Ha MHOKeCTBE R:

1) p(x,y) = VIx — yl; 2p(x,y) = Isin(x =y, 3) plx —y) = (x — )%

4) p(x,y) = larctgx — arctgyl; 5) p(x,y) = arctg|lx —yl; 6) p(x,y) = |x2 — y2[;

7 ploy) = Inf1+ |x — y]); 8) plx,y) = el —1;  9) p(x,y) = |x3 — y3|;
10) p(x,y) = 2 p(x,y) = cos?(x — y)?

T+|x—yl
14) Kaxwue u3 MPUBOAUMBIX HIKE DYHKIMI OMPENIENSIOT pacCTOsSHUE Ha MHOXKeCTBe R™:
1) p(ry) = max|xe —yil; 2) p(a,y) = X" [xe — yil;
<h<n .. k=1 _
3) pey) = 5 = yel% ) pey) = max b yil;
= <ksn—1
5) pCry) =Xr_ klxi—yil; 6) plxy) = Zi=11—3?k — yillnk ?

15) Kaxwuie U3 MPUBOIUMBIX HIUXKE QYHKIMN OMpPENeIsIOT PACCTOSIHIE B Kiacce (DYHKIHH,
HemnpepbIBHBIX Ha oTpeske [0, 1]:



1) p(x,y) = max|x(t) —y(t)l; 2) plx,y) = sup J Ix(r) y(m)ldr, te(0,1];

0<t<1

3) px,y) = ‘/f |x(©) —y(©)] dt; 4) p(x,y) = max Ix(t) —y®l+ [ IX(T) y()|dr?
0

te[O‘] 2
16) Kakue U3 npuBOIMMBIX HIDKE (DYHKIUI OMpPEACNISIOT PAacCTOsSHHE B Kiacce (yHKUUi,
HenpepsiBHO auddepeHnnpyeMsix Ha otpeske [0, 1]:

1) p(x,y) = m[ax l(t) — y(B)];
2) plx,y) = Ix(O) y(0)] +m[ax l2(t) — y(B)];
3) p(x,y) = max lx(t) —y(O)| + max l(t) —y (),

4) p(x,y) = maX x(t) —y(®)] + maX e (®) — y(®)I1?
te[o; ] tE[ 1]
17) Haiitu paccrosune mMexay dynxumsmu x(t) = sin 2t ucos 2t B npocrpanctse 1) C[0, 7];
2) €10, r]; 3)L1[0, ]; 4) L2[0, r].
18) Haiitu paccrostane mexay pyakmusimu - x(t) = t3 +t uwy(t)= 2t3 + t2 B mpocTpaHcTBe

nce 1; 2) C[— 3)L 1,114 L 1,1
2) JI/Iccne)IOleTL Ha CX():|)1H12/101(:[TI) HO(]JJ'Ig)IOZB[aTeJ'IBlIOCTB {xx} B mpocTpancTBe 1)11’1; 2)l;l; 3) I
a)xr=(,0,..,0);6) xi=(e —2k,1,1,...,1); B)xx =€ —k,e—k?, ey €KY
k 1

1
r) X = (COS k, 2, 2, ey 2), )I) X = (kzl E, %: vy rll)

20) UccnenoBaTh Ha CXOIMMOCTD TIOCIIEN0BATENLHOCTE {Xk} B mpocTpancTse 1)l1; 2)l2; ; 3)lw

1

a) xx = (0,..,0, ,0,..); ©6)x =(0,.. 1,1, Bx=(1,.171_1, X
L "k kd k+2 k k+l k+2
D= (505 00, )1- ;[) X = (2,2, ..,2,0,0,...); &) xi = (0, ..,0,3,0,...);
") x = (1 20X = (€50,0,0,07,00 . );
nx = (5, Okdl . o : K) x = (1 ---,1 ,0,0,..).
K %0 T R
21) UccnenoBaTh Ha CXOAUMOCT B npOCTpaHCTBe HC [0 1];2) L2(0, 1) mocienoBarebHOCTb
t
a) xk(t) =¢; 0) X, (t) = sint — sin k, B) X (t) = VE: r) xk(t) = e7k; ) xi(t) =

th — th+1; e) xi(t) = th — t2k; x) xi(t) = tekt.
22) B kakux npocrpancTBax Ly[0, 1] u kK KakoMy mpezesy CXOIITCs MOCIe0BaTeIbHOCTH:

VE, te[0,]] Incky,t € [0,-]
a)xk(t)={0 tE(l f]; 0) xk(t) = { ‘e (1 1] o
Doy < (€ 0,4] vk, t e [0,4]

B) X = .
) 0 te 1] B)xi(t) = {1 ,te ]

23 I/ICCJ'IeI[OBaTL Ha CXO/IMMOCTE B IDOCTPAHCTBE 1 C 0,1]; 2) L2(0,1) psanst
a;Z PSS S ) °°0p—k(t+) ) C[0,1];2) L2(0,1) p
=

24) SIBnsieTcs M OTKPHITBIM MHOXECTBO (pyHKIHi 13 ipoctparcTtsa C[0, 1], yaiosneTBopsromux
YCIIOBHIO:
a)0<x(t) <1+t%4te(0,1),

6) follx(t)ldt <1;

tdt<1;
rg)lfaoc(x)(l )< 2?

25. HBnHeTCH JTH 3aMKHYTBIM MHOKeCTBO (yHKImid u3 C[0, 1], yIOBIETBOPSIOIINX YCIOBHUIO



a) sgnx (%) =1;

0) sgnx(t)=1,t € [0,1] ?

26. SBistOTCS JIM KOMITAKTHBIMH, mpeakoMmaktHeiMd B C[0, 1] cnemyromue cemeiictBa
(b yHKIIHIA;

1) M = {x(t)| [x(0)| < Ko, |x(0)| < K1,t € [0,1]};
2) M = {x(O)]|x(0)] < K f ((£))?dt < K}

3) M ={x@®|lx(®)] <t t E [0; 1]};

4) xo(t) =tr,ecmn A)0 <a1<a<az<o; 6)0<a1 <a;

5) xo(t) = ett0, ecnma)a €R; 6)a =>0;B) a < 0;

6) x«(t) = sin(at), ecmu a)a € Ry; 0) 0 < a < az < o;

7) xq(t) =sin(a+t), ecma)a ER;0)0 <a1 <a<az < ®?

27. TIpoBecTH TpoIece OPTOTOHAIM3AIMK CUcTeMBbl GyHKIMi {1, t, t2, t3} B mpocTpaHCcTBE

a) L.(—1,1) ; 0)L2(0,1).
28. B ipocTpaHcTBe [2 HAWTH MHOKECTBO BEKTOPOB, OPTOTOHAIBHBIX BEKTOPY X0 , €CITU
a) xo = (0,0, ...,0,10, ...); 6) xo = (0,1,0,1,...); B)xo = (1,1, ..., 10,0, ...).

5P RPLTESTIE T PR cos

= Sin (-
xt >

Ha moapoctpanctso Xo = {x(t) = c¢1 + c2sint + c3 cost}.

30. B pocrpanctse L2[—1, 1] HaiiTi ipoekiinu GyHKIHi
a) x(t) =t%, 0)x(t) =t3

Ha roanpoctpanctso Xo = {x(t) = c1 + cat}.

6 cemecTp

1. Kakwue u3 npuBeACHHBIX (popMyn 3aJ1al0T OTepaTop:
1) Alx(®)] = max [x(r)|; A:C[0,1] - C[0,1];

CE[OE
2) A[x(t)] = x(t), A:C[0,1] = C[0,1] ;
3) Alx(t)] = x(t +1), A: C[0,0) — C[0, );
4) Alx(t)] = tx(t), A: C[0, ©) - C[0, );
5) Alx(®)] = x(0), A: L1(0,1) - L1(0, 1);
6) A[x(t)] =—1x,(51 : C[0,1] - €[0,1] ;
7) Alx(®)] = x(t — 1), A: C[0,0) — C[0, );
8) Alx()] = [ x(tdt, A : €[0,1] > €[0,1] ;
9) Alx(0)] = ftx(t)dt A: L[0,0) = L[0, 00);
10) A[x(t)] = SLgnx(t) A:C[0,1] - C[0,1];
11) A[x(t)] = f x(r)dr, A:C[0,1] = C[0,1] ;
12) A[x(t)] J etc x(t)dt, A:C[0,1] - C[0,1];
13) Ax = (x ) AL L
14) (Ax)(t) =ZZ°§ sinkt, A: l - C[O,l];

15) Ax = (x(1), ;(_) x(),..), A ¢ clo,1] - L
16)dx = (222,07 40 1 o1

1 o o)
17) Ax = (xl,xg, %3 ), A Do Ip?



2. IlpuBectu mpuMepsl HETPUBHAIBHBIX OTIEPATOPOB B 33JaHHBIX MPOCTPAHCTBAX

1) c[0,1] - C[-1,1]; 8) L1(0,1) — L2(0,1);

2) R? - R3; 9) C(0,©) -1 ;

3) L1 = Iy 10) L1(0,1) — C[0,1] ;
4) lw — C[0,1]; 11) C[0,1] = lw

5 R3 - RZ% 12) C[0,1] = C[1,3];
6) lo = RZ; 13) C1[0,1] » L2 .

7) loo = ly;

3. Kakwue u3 npuBeIeHHBIX HUXKE ONEPATOPOB SBIISIOTCS TNHEHHBIMU ?

1) A[x(t)] =3x(t) +t, A:C[0,1] - C[0,1];

2) Alx(®)] = [3(t® + r)x(r)dr, A : €[0,1] - C[0,1] ;
3) A[x(t)] = cos2x(t), A:C[0,1] - C[0,1] ;

) Alx(D)] = tx(t?), A:C[0,1] - €[0,1] ;

5) A[x(®)] = |x(t)|, A:C[0,1] - C[0,1];

6) Alx(®)] = [ e dr, A:C[0,1] > C[0,1];

7) (Ax)(t) = cos(txz), A : R2 — C(—,»);

8) (Ax)(t) = 4xft + 3x2t?, A : R% - (C(—o0,00);
9) (Ax)(t) = x1sint —3x23Vt, A : R2 > C(—0,00);

4. TlpoBepuTh IMHEWHOCTh M OTPAHWYCHHOCTh (PYHKIIMOHAJIOB M HAWTU HUX HOPMBI
B 1 ,lz, loo:

) f() = Zi %02) fl) = e (=Dkx 5 3) f(X)=Z::12’ﬂ

=1y K

5. Haiitn HOpMy nmHeiHOTO (pyHKImoHana a) B C[0,1], 6) B L1[0, 1],B) B L2[0, 1],
1
saanHoro BeipakenueM [, h(t)x(t)dt, ecmu Gynxums h(t) paBHa:

—3,0<t<06 1.
, 0st<06, 10 t—21y;
D {2 06<t<1; ) cos(t=2)
2) In(t +Z); 11) 3 — ¢;
3) 2t—1; 12) t2—4t+§;
4) t* -1, 13) cosmt ;
5) sin (1 (t —); 14) 2-sinnt ;
2

6) et —3; 15) VvVt + 4 ;
7) t2 43t — 2; 16) V2 —t +6;
8) cos2mt; 17) e? -3;
9) 3L 18) ch2t.

9

Haiiti HOpMBI CclIeAyIOIKX ONIEPATOPOB.

1) Alx(®)] = [ x(r)dr, A € £(C[0,1]);

2) A[x(t)] = x(t), A € f(C'[0,1],C[0,1]);
3) Alx(t)] = t2x(t), A € f(L2[0,1]);

4) Alx(t)]=ettix(t), A € f(C[0,1]);

5) Alx(®]=_L x(t), A€ f(C[0,));

t+1

[ O iy |



10.

11.

3 A[l ((t))]] f E ))sinralrl A€ f(C{O [1])'])

tx 0 —tx(5), AEf ¢
8) A[x(D)]=x(t*), A € f(C[O 1D;

9) Alx(t)] =(¢2 + 2)x(0), A € f£(C[0,1]);
10)A[x(t)]:tj£;x(t)dt, A € f(L2[0,1]);
11) A[x(0)]=) "2t + r2)x(r)dr, A € f(L [0,n]);
12) A[x(®O)]=f"(t — r + Dx(r)dr, A€ f(lL [0, 7], C[0, 7]);
13) Alx()]=[*(sin ¢ + 2 cos P)x(r)dr, A € F(C[0, 7], L [0,
14) Alx(®)]=/" 2t — P)?x()dr, A€ FL[0,7];
15) Ax = (—x , 2, = %, ), A€f);
16) Ax = (2, 27 3"4,...), Aef):
2 3 4 1

17) Ax = (x1,x3,x2 + x5), A € f(lo, R3).

Haiitu omreparop, conpsikernsiii onepatopy A € f(12):
1) Ax = (x1,...,%,0,0,...)

2) Ax = (/11361, A2x2, ..., AnXn, ... ), {/111} € lo;

3) Ax = (0,x1,x2, ),

4) Ax = (x2,x3,...);

5) Ax = (5x1 — 2x2,X3, X4,...).

Haiitu omeparop, CONpPSIKEHHBIH —OmEpaTopy A € f(L2[0,1]), Alx(t)] =
fo K(t,s)x(s)ds, eciu pynkuus K(t, s)uMmeeT BU:
1) 1; 8) te—s
2) t; 9) t(e3s — ?;
3) s; 10) 11+jt
4) t-s; 11) sin(t — 2s);
5) t+sin 2s; 12) et=s cos(t3 —/s);
6) |2m — 25| sin 4t; 13) tsin s — sZ cos t.
7) 2t-3s;
Uccnenosats obpatumocts onepatopa A € f(lp), 3amaHHOrO0 OECKOHEYHOW MaTpulen
(an), ecom: 1
)a—1+( iDL 2) a =; 3)1<|a|<4
n n n

I/ICCJ'IeI[OBaTL obpatumocTs omnepatopa A € f(C [0 1]), 3a1aHHOrO COOTHOILIEHHEM:
Alxo(8)] = xo(t)x(¢), rme

1) xo(t) =({t—c)—|t—c|, c€(ab); 2) xo(t)=(t—0c), c € (a,b);

2) xo(t) =1+ t2
HUccnenosars obparumocts onepatopa A € f(C[0,1]):

1) Alx(®)]=/ x(s)ds;
2) A[x(t)]:fétsx(s)ds;
3) A[x(t)]:X(t)-fgx(s)ds;



4) Alx(©)]=x(t) — [ x(s)ds;
5) Alx(t)]=x(t) — fésx(s)ds.

Ecnu onepatop A oOpatuM, TO HATH €ro OOPATHBIH.
12. A
Iﬁaxﬂe u3 886)?3TOPOB %{ %2) BH€HH€ HG?I.JG,I)B HBI: B 2@y
Ax = (2 ' 3
13. Kakwue u3 onepatopos A € f(C|[O, 1]) BIIOJIHE HETIPEPBIBHAIL:
t
1) A[x(t)]=f0x(s)ds;
2) Alx(©] = (t + 2)x(v);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) Alx(D)]=f etx(s)ds;
5) A[x(t)]=x(t?).
14. Haiiti cOOCTBEHHBIC 3HAUCHUS M COOCTBEHHBIE BEeKTOPHI otiepatopa A € f(lw):
1) Ax = (x1 + x2,X2, e, Xy o0 ) 2) Ax = (X3,X1,X2, e, Xn,...) ;

1)y, ... ) Ax = (x1, %2 .., Xn 0, ...);
B A% = 6820 € s A T G g O
=(,
7) Ax = (0,x1, x2, ...,xn,___); 8) Ax = (x2,x3,, ...).
15. Haiitn cneKTpI/IcneKTpanLHHﬁ pamuyc omepatopa A € f(C[0,1]):

1) Alx@®)]= qu(s)ds 2) Alx(D)] = (t + 2)x(t); 3) Alx(D)] = tx(D);
4) Alx(1)] f tsx(s)ds; 5) A[x()]= f (t+s)x(s)ds

16. Pemm{) ABHEHHE IIPH 3aIaHHBIX 3HAYEHUAX CBOOOAHOrO wieHa f(t):

1) X(t)— x(S)dS+f(t) a) f(£) =1,6) f(©) =¢t,B) f() =1 -

2) x(t) = f tsx(s)ds + f(t), a) f(t) =t,6) f(t) =t4B) f(t) =t —t%
3) x(t) = fo cossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
4) x(t) = f(;rsintcossx(s)ds + f(t), a) f(t) =sint,6) f(t) =cost;

5) x(t) = fil(ts + t2s2)x(s)ds + f(t), a) f(t) = 1,6) f(t) =t2 + ¢;
6) x(t) = f02ﬂ cos(t — s) x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

3ayeTHO-IK3aMeHAIMOHHbIe MaTepuajbl [UIA TPOMEKYTOUYHON  aTTecTallUu
(3K3aMeH)

IIpumepHBIil IepedeHb BOIIPOCOB Il IOATOTOBKY K 3K3aMeHy 110 DyHKIIMOHAIIBHOMY aHAJIN3Y,
5 cemecTp:
1. Tlepuonuueckue BenuuuHbl. 'apmonnyeckuii anamus. [Tonstue psna. KosppuunenTst
Dypee.
Hurerpan Jupuxie.
Jlemma Pumana. CnenctBue u3 Hee.
[IpuHLHKI TOKAIU3ALUH.
IIpusnaku Jqunu n Jlnnmuna cxoqumMocTy psaaa Pypbe B TOUKE.
Pasnoxenue B psag Oypbe 171 IPOU3BOIBLHOTO IIPOMEKYTKA.
Paznoxenue B psag Pypbe HENepruoIMIecKoi GyHKIMH.
Pasnoxenue B psag Oypbe TOIBKO 10 CUHYCAaM U TOJIBKO 110 KOCUHYCAM.
Heo0xoanmocTs 0000111€HUS TOHATHS UHTErpana Pumana.
10 MHnosxectBa Touek. Ilonsarue mepbl. CBoMCTBa MEpBI.
11. MHokecTBO Mepbl HOJIb. OTipeiesieHus], IPUMEpBHI.
12. N3mepumsbie pyHKuu. Teopema 00 SKBUBAJICHTHBIX ONPEIEIEHUSX U3MEPUMO

¢byHKIUY.

CoNOR~WN



13. CBoiicTBa UBMEPUMBIX (PYHKIIUH.

14. Nnrerpan Jlebera ot orpannueHHON n3MepuMoid GpyHKINY, moHsATHE. Teopema o
cyuiectBoBaHuM nHTerpaia Jlebera. CpaBHeHue ¢ nnterpaioM Pumana.

15. Unrerpan JleGera no npou3BoIbHOMY H3MEpUMOMY MHOKecTBY. CBoiicTBa 1-5.

16. CBoiictBa 6-9 unrerpana JleGera.

17. aterpan JleGera oT HeOrpaHMYEHHOU (PYHKIIUH.

18. IlonsTHe Ly[a, b]. Teopema o BIOKEHUU TPOCTPAHCTB.

19. JIuneitHOCTH TIpOCTpaHCTB Ly[a, b].

20. Hepasencto I'énprepa.

21. HepaBencTBO MHUHKOBCKOTO.

22. Jluneiinsie mpoctpancTBa. Onpenenenns. [Ipumepsr. Mzomopduzm.

23. JIunetinas 3aBucuMocTb. basuc. PasmepHocTh. DakTop-mpocTpaHcTBo.

24. Teopema 0 pazMepHOCTH (aKTOP-TIPOCTPAHCTBA.

25. JIluneliHble HOpMUPOBaHHBIE MTpocTpaHcTBa. Onpenenenue. [Tpumepsr.

26. IIpenen mocnenosarensHocTy B JIHIL.

27. CpoiicTBa mpeenoB. 3a1aqm.

28. OTKpbITHIE U 3aMKHYThIe MHOXecTBa B L. [Ipenensras Touka. Teopema.

29. DKBUBaJIEHTHBIE HOPMBL. TeopeMa 00 SKBUBAJICHTHBIX HOpMaX B KOHEYHOMEPHOM
MIPOCTPAHCTBE.

30. PaccTosiHME OT TOUKH JI0 TOATIpocTpancTBa. Jlemma Prucca o mouTtn neprieHAnKYyIsipe.

31. ®yHaaMeHTAILHOCTh B IMHEWHOM HOPMHPOBaHHOM TipocTpancTe. [loHstus. CBoiicTBa

32. banaxoBeie mpoctpancTBa. [ToHsTus. [Ipumepsr.

33. [IpuMep HEMOITHOTO HOPMHUPOBAHHOTO MPOCTPAHCTBA.

34. Psanibl B HOpMHPOBAHHBIX MTPOCTPAHCTBAX: CXOIMMOCTD, Kputepuii Ko, abcomroTHas
CXOJAUMOCTb.

35. [IpuHIUTT BJIOKEHHBIX MIAPOB.

36. Teopema bapa.

37. KomnakTHble MHOKECTBA B HOPMUPOBAHHBIX MPOCTPAHCTBAX, OTPAHUYEHHOCTh U
3aMKHYTOCTbh KOMITAKTHOTO MHO>KECTBA.

38. IlpeaxommnakTHbie MHOXKECTBA. CBSA3b C KOMIIAKTHBIMUA MHO>KECTBAMHU.

39. Kpurepuit Xaycnopda npeikoMInakTHOCTH MHOKECTBA HOPMUPOBAHHBIX POCTPAHCTB.

40. KoMnakTHOCTh U KOHEUHOMEPHOCTbh. Teopema 0 KOHEUHOMEPHOCTH JIOKAJIbHO-
KOMITaKTHOTO IIPOCTPAHCTBA.

41. Teopema Apriena.

42. banaxoBble MPOCTPAHCTBA co cueTHbIM Oa3ucom. [loustue. [Ipumepsr.

43. Onpenenenue 1 npuMepsl cernapadeabHbIX HOPMUPOBAHHBIX IPOCTPAHCTB.
[IpumepHBIil mepedeHb BOIPOCOB ISl MOATOTOBKH K 9k3aMeHy 10 DYyHKIIMOHATLHOMY aHAU3Y,
6 cemecTp:

44. Onpenenenue ruapoepToBa mpocTpancTea. [Ipumepsi.

45. OpTOroHaNbHOCTH B THILOEPTOBOM IpOCTpaHcTBe. Teopema 06 0/HOZHAYHOM
MIPEJCTaBICHUH BEKTOpA B BUJIE CYMMBI €I0 MIPOEKIMIA Ha OPTOTOHAIbHbIE
MOJIIIPOCTPAHCTBA.

46. Jlemma 00 OpTOrOHAJIBHBIX MOIIPOCTPAHCTBAX.

47. OpTOHOPMHUPOBAHHBIE CUCTEMBI B THIILOEPTOBBIX MTpocTpaHcTBax. CyllecTBOBaHUE
OpPTOHOPMHUPOBaHHOTO Oa3uca B cenapadenbHoM H-npoctpaHcTse.

48. Psanel @ypbe B H-pocTpancTBe. DKCTpeManbHOE CBOMCTBO YaCTHUHBIX CYMM psijia
Dypre.

49. TTonHOTa M 3aMKHYTOCTh OPTOHOPMHUPOBAaHHOM cucTeMbl B H-nipocTpancTBe.

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

51. Uzomopdusm H-nmpoctpaHcTs.



52.

53.
54.

55.
56.
57.
58.

59.
60.
61.
62.

63.
64.
65.
66.
67.
68.
69.

70.

71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.

83.

84.

Jluneitapie pynkuuonansl B JIHIT. Onpenenenue. Teopema o KopasMepHOCTH sapa
JAMHEHHOTO (DyHKIMOHATIA.

Teopema Xana-banaxa B IMHEHHOM IIPOCTPAHCTBE.

JIuneiinbie HenipepriBHBIE (hyHKIKOHaNb! B JIHII. HempepsIBHOCTD M OTpaHHYEHHOCTD
nuHeHoro ¢yHkuonana B JIHIL.

Teopema Xana-banaxa B JIHII.

Cornpsbxennoe npoctpancTBo L*. Teopema o mosHoTe L*.

Cnabas cxoqumocts B JIHIL.

Teopema Pucca o npencraBieHnn JIMHEHHOTO HENMpepbIBHOTO (hyHKIMOHana B H-
IIPOCTPAHCTBE.

JInHenHbIN onepaTop B IMHEHHOM NpocTpaHcTBe. [lonATHE, TPpUMEPBL.

JInnelinbiil HenpepbiBHEIM ontepaTop B JIHII. HenpepbsIBHOCTS M OTpaHUYEHHOCTD.
Hopwma nuneiinoro oneparopa. CBoiicTBa, IpUMEPHI.

PaBHOMEpHAas CXOAMMOCTh JMHEHHBIX OTIEPATOPOB. TeopeMbl O paBHOMEPHOM
cxoaumocTd B eauangHoM Kpyre. CriencrBue. Ionrora mpoctpanctsa f(L, L1).
CubHas cxoaumocts B f(L, L1) ITpumepsr.

[IpuHIHI paBHOMEPHON OTPAaHUYEHHOCTH.

Teopema banaxa-Illteiinraysa.

OO6patHsrii oniepatop. Onpenenenne. Teopema o JmHeHHOCTH omiepaTopa A~1L.
JlocTaTouHO€ yCIIOBHE OTPaHMYEHHON 0OpaTUMOCTH JIMHEWHOTO OTiepaTopa.
Teopema o cymectBoBanuu oneparopa (I + A)~ L.

Teopema 06 orpaHu4eHHON 00paTUMOCTH OmepaTopa, OJIM3KOro K OTpaHUUYEHHO
obpaTuMomy.

PerynspHoe MHOX€ECTBO, CIEKTP U PE30JIbBEHTA JTUMHEUHOTO oniepaTopa. CeKTpaIbHBII
panuyc.

[TonsiTue conpsikeHHoro oneparopa. Teopema o ero npeacraBiennu B H-npoctpanctae.
Teopema 0 IMHEWHOCTH U HENPEPBIBHOCTH COIPSIKEHHOTO ONEPATOPA.
CamoconpsikeHHble onepaTopbl. CBOMCTBA.

Onpenenenne v MPOCTEMIINE CBONCTBA KOMITAKTHBIX OMEPATOPOB.

Teopema 0 CTpyKType KOMIIAKTHOI'O OIlepaTopa.

[TepBas Teopema @pearosibma.

Bropas Teopema @pearoapma.

Tpetbs Teopema Openronbma.

Pemenue nnrerpanbHbIXx ypaBHeHU @pearonbpma 2-ro pojia mpy Manbix L.
[Ipumenenne Teopem @pearonbma K pelIeHUIO UHTETpaibHbIX ypaBHeHH Dpearonpma.
[TpuHIHIT CKUMAOIIUX OTOOPAKESHUH.

[TpuioskeHust MPUHIMITA CKUMAIOIINX OTOOPAKEHUI K PEIICHUIO CUCTEM JIMHEHHBIX
YPaBHEHUI.

[IpuMeHeHre MPUHIINIA CKUMAIOIINX OTOOPaKEHUH K PEICHUIO HHTETPAbHBIX
YPaBHEHUI.

IIpousBojHas o I'ato.

IIpounssoanas Operre.

5. Ilepeuenb yueOHOIl JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U

TEeXHOJOTui

5.1 YueOnas aurTepatypa
1.

JIrocrepHuK, Jlazaps AponoBuy. KpaTkuii Kypc GyHKIMOHAIBHOTO aHaim3a : yuyeOHoe nocoodue / JI. A.
Jlrocrepuuk, B. . Cobones. - 2-e u3n., crep. - Cankr-llerepOypr : Jlanp, 2022. - 272 c. - URL:
https://e.lanbook.com/book/210290 (mata obpamienus: 01.09.2022). - Pexxum goctyna: Jyis aBTOPH3.
nosnb3oBateneit. - ISBN 978-5-8114-0976-1. - TekcT : 31eKTpOHHBIH.

Ounumonenkosa, Hanexxna BuxkropoBna. COopHUK 3a7a4 10 (GYHKIMOHAIBHOMY aHAIU3y : ydeOHOe
nocoone / H. B. ®unumonenkoBa. - Canxrt-IlerepOoypr : Jlamp, 2022. - 240 c. - URL:
https://e.lanbook.com/book/212057 (mata obpamienus: 29.07.2022). - Pexxum goctyna: Jyis aBTOPH3.
nosnb3oBateneit. - ISBN 978-5-8114-1822-0. - TekcT : 2IeKTPOHHBIH.



https://e.lanbook.com/book/210290
https://e.lanbook.com/book/212057

3. Bnacora, Enena AnexcanapoBHa. DIeMEHTHI (PYHKIIMOHAILHOTO aHanm3a : yueOHoe mocobue / E. A.
Bnacoa, WM. K. Mapuesckuii. - Cankr-Ilerepoypr : Jlams, 2021. - 400 c. - URL:
https://e.lanbook.com/book/168870 (mata obparienus: 24.08.2022). - Pexxum qocTyma: s aBTOPH3.
nonb3oBateneit. - ISBN 978-5-8114-1958-6. - TekcT : 3J1eKTpOHHBIH.

4. bBop3bix, Jmutpuii AnekcaHapoBud. DJIEMEHTapHOE BBEACHHE B (DYHKIMOHANBbHBIA aHaiu3. Teopus,
NpUMEPBI M 3allauu ¢ penieHusMu : 6oiee 200 moxpoOHO pa3oOpaHHBIX MpUMEpoB U 3amad / [, A.
Bop3eix. - Mockgra : URSS : JIEHAH/I, 2016. - 280 c. - bubnuorp.: c. 275-276. - ISBN 978-5-9710-
3197-0 : 875 p. 60 k. - TekcT : HENOCPEACTBEHHBIH.

5.2. lepuoanyeckasi IuTeparypa
Becthuk Cankr-IlerepOyprekoro ynuBepcutera. [lpukinanHas marematuka. MMadpopmartuka. [Iporecchr
ynpasienus. - URL: https://dlib.eastview.com/browse/publication/71227

Becrank MockoBckoro yHusepcutera. Cepusi 15. BeiuncnurenbHas MaremMaTtuka W KHOSpHETHKA .-
URL.: https://dlib.eastview.com/browse/publication/9166

5.3. I/IHTepHeT-pecypcm, B TOM 4Yuc/i€¢ COBPEMECHHBLIE npmbeccnonam,nble 0a3bl JAaHHBIX H
I/IH(l)OpMaIII/IOHHLIe CIPaBOYHbLIEC CUCTEMbI

JIeKTPOHHO-0MOMuoTedHbIe cucTeMbl (BC):
3BC «FOPAMUT» https://urait.ru/
3B5C «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
IBC «ZNANIUM.COM» www.znanium.com
9BbC «JIAHb> https://e.lanbook.com

IIpodeccuonHanbHbIe 0a3bI JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuans uznareancra Wiley https://onlinelibrary.wiley.com/

Hayunas siekTponnasi oudauorexa (HIb) http://www.elibrary.ru/
IMosiHOTEKCTOBBIE APXUBBI BEAYIIMX 3aNAHbIX HAYYHBIX KYPHaJI0B Ha Poccuiickoi
miatdopme HayuHbIX KypHaaoB 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/

YuauBepcurerckas uHpopmannonnas cucrema POCCHUS http://uisrussia.msu.ru

HNudpopmanuoHHble CIPABOYHbIE CHCTEMbI

KoncyasTant Ilimoc

Pecypcrol cBOGOAHOIO H0CTYHIA

KubepJlennnka http://cyberleninka.ru/;

MuHnCcTEpCTBO HAYKH M BhIcIIero odpasosanns Poccuiickoii @egepanun
https://www.minobrnauki.gov.ru/;

®enepanbHblii moprada ''Poceuniickoe od0pazoBanue' http://www.edu.ru/;
Nudopmannonnas cucrema "Equnoe okHO 1ocTyna k o0pazoBarebHbBIM pecypcam"
http://window.edu.ru/;

Enunas xosuieknmns nu@poBbIX 00pa3oBaTeIbHBIX pecypcoB http://school-collection.edu.ru/ .



https://e.lanbook.com/book/168870
javascript:void(0);
https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/9166
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
https://www.sciencedirect.com/
https://onlinelibrary.wiley.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://archive.neicon.ru/
https://link.springer.com/
https://link.springer.com/
https://www.nature.com/siteindex/index.html
https://experiments.springernature.com/sources/springer-protocols
http://materials.springer.com/
https://nano.nature.com/
https://link.springer.com/
http://www.lektorium.tv/
http://uisrussia.msu.ru/
http://cyberleninka.ru/
https://www.minobrnauki.gov.ru/
http://www.edu.ru/
http://window.edu.ru/
http://school-collection.edu.ru/

IIpoexT I'ocynapcTBeHHOI0 HHCTUTYTA pyccKoro sizbika uMeHu A.C. Ilymkuna
"Oo0pa3oBanne Ha pycckoM' https://pushkininstitute.ru/;
CnpaBouHo-uHpopmaunonublii moprana "Pycckuii s3Ik http://gramota.ru/;
Cayx0a TeMaTHYeCKHMX TOJKOBBIX cJIOBapeil http://www.glossary.ru/;

CioBapu u YHIMKJIONEIUN http://dic.academic.ru/;

Oo0pa3oBartenbHbIi mopTan "Yye6a' http://www.ucheba.com/;

3akononpoekT ""O0 odpaszoBanuu B Poccuiickoii @enepanun". Bonpockl u oTBeTHI http://xn-
-273--84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTeabHbIe M HHpopMannoHHbIe pecypcebl Kyol'yY

JuexTpoHHblii katagor Hayunoii oudauorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

DJIeKTpOHHas1 Oud.uorTexa Tpyaos yuenbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

Cpena MoayJIbHOTO TMHAMUYECKOT0 00y4eHus http://moodle.kubsu.ru

ba3a y4eOHbIX IUIAHOB, Y4e0OHO-MeTOAUYECKMX KOMILIEKCOB, My0JIMKauMi U KoH(epeHuM i
http://infoneeds.kubsu.ru/

bubimorexka nHpopManmoHHbIX pecypcoB Kadeapbl HHPOPMALMOHHBIX 00pPa30BaTeJIbHbIX
TeXHOJIOTHH http://mschool.kubsu.ru;
JeKTPOHHBbIH apxuB 10kyMeHTOB KyOoI'Y http://docspace.kubsu.ru/

DJIeKTPOHHBbIE 00pa3oBaTe/IbHbIE pecypchbl Kadeapbsl HHPOPMALMOHHBIX CHCTEM H
TexHoJioruil B oopazoBanum Kyol'Y u nayuno-meroanuyeckoro ;kypHajia "lIIKOJIbHBIE
I'OAbI" http://icdau.kubsu.ru/

1. Meroauveckue YyKa3aHusl sl O0OY4YalOIIMXCS 10 OCBOCHHIO

AUCHUIINHBI (MOXYJIs1)

I[To kypcy mpeaycMOTpeHO TpOBEICHHUE JIEKIIMOHHBIX 3aHATHA, Ha KOTOPBIX JaeTcs
OCHOBHOM TEOPETHYECKUU MaTepHall, JTabOpaTOPHBIX 3aHSITHH, IMO3BOJIAIONIMX CTYJICHTaM B
MOJTHOW Mepe O3HAKOMHTHCS C MOHATHEM (PYHKIIMOHAIBHBIA aHAJIU3 U OCBOMTHCS B PEIICHUU
MPaKTUYECKHX 3a]1a4.

Baxneimmm sTanmomM Kypca SIBISIETCS CaMOCTOSITeNbHas paboTa IO JIUCHMIUIAHE
«DyHKUMOHATBHBIN aHATIN3Y.


https://pushkininstitute.ru/
http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/
http://docspace.kubsu.ru/
http://icdau.kubsu.ru/

Lenpro caMoCTOATENBHOM PabOThI OakaIaBpa SIBISETCS YriIyOJeHnEe 3HAHHM, TTOTy4YSeHHBIX
B pe3yibTaTe ayIUTOPHBIX 3aHATUN. BbIpa0aThIBalOTCS HABBIKM CAMOCTOSITEIHHONW pPabOTHI.
3aKpeIuIsAIOTCS OTBIT U 3HAHUS, TIOJTyYEHHBIE BO BPEeMsI JTa00OPATOPHBIX 3aHITUH.

CamocrosaTenpHas paboTa CTYIEHTOB B XOJI€ H3y4CHHS JUCHUIUIMHBI COCTOWT B
BBITIOJIHCHU U UHAWBUAYAJIbHBIX SaI[aHHﬁ, 3aJaBaCMbIX MpenoaaBaTciicMm, BCAYIIUM
na0opaTOpHBIE 3aHATHS, TOJTOTOBKH TEOPETUYECKOTO MaTepHaia K JJa00OpaTOpHBIM 3aHATHIM, Ha
OCHOBE KOHCIEKTOB JIEKIMI M Yy4eOHOM JIMTepaTyphl, COTJAcHO KaJCHJApHOMY IUIaHY U
MIOATOTOBKH TEOPETUYECKOI0 MaTepHalia K TECTOBOMY OIPOCY, 3a4eTy M 3K3aMEHY, COIJIAaCHO
BOIIPOCAM K IK3aMEHY.

VYkazanus 1o opopMIIEHHIO paboT:

- pabota Ha 7A0OPATOPHBIX 3AHATHUAX M KOHCHEKTHI JICKIIUH MOTYT BBIMOJHATHCA Ha
OT/IENBbHBIX JINCTAX JINOO HETIOCPEACTBEHHO B paboyeil TeTpay;

- Oq)OpMJ'[CHI/IC WHAWBUAYAJIbHBIX SaI[aHI/Iﬁ JKCJIATCIIBbHO HAa OTACJIBHBIX JIUCTAX.

[IpoBepka WHAMBUAYaANbHBIX 3aJaHUIl O TeMaM, pa300paHHBIM Ha J1a0OpPaTOPHBIX
3aHSTHUSIX, OCYILLECTBIISIETCS Yepe3 HEEI0 Ha TeKyIeM J1a00paTOpHOM 3aHSATHH, MO0 B TEUEHUE
HEJIEeNU TIOCIIe 3TOTO 3aHATUS HA KOHCYJIbTallUH.

JUis pa3bsCHEHMsI HENOHSTHBIX BONPOCOB JIEKTOPOM M ACCUCTEHTOM €KEHEENIbHO
IMPOBOAATCA KOHCYJIbTalWH, O BDEMCHH KOTOPBIX I'PYIIIEI U3BCHIAIOTCS 3apaHEe.

B ocBoenun AVUCHUIITIMHBI MHBAJIMJAMH W JIMIaMHW C OTpaHWUYCHHBIMU BO3MOXXHOCTIAMU
310pOBbsl OOJIBIIIOE 3HAYEHHE HMMEET WHAMBHAyalbHas ydeOHass paboTa (KOHCYJIbTAllUM) —
JOTIOJTHUTENBHOE PAa3bsICHEHHE Y4EOHOTO MaTepuaa.

I/IH)II/IBI/I)IyaJ'II)HI)Ie KOHCYJIbTalUKM 110 MNPEAMETY SABJIAIOTCA BaXHbBIM q)aKTOPOM,
CHOCO6CTBYIOHII/IM HHIUBUAYyAJIU3allun 06yquH51 MU YCTAHOBJICHHUIO BOCIIMTATCIIBHOI'O KOHTAKTa
MEXJly TMpernojaBareleM M OOydyaroIlMMCS HWHBAIMIOM WM JIMIOM C OrPaHUYEHHBIMHU
BO3MO’KHOCTSIMH 3/I0POBBSI.

2. MaTepuajibHO-TeXHUYECKOE o0ecreyeHne mo JuCuuIInHe (MOIyJIi0)

I[To Bcem BuaaMm y4eOHOW JEATEIHPHOCTH B paMKaxX JIUCHUIUIMHBI HCIOJB3YIHOTCS
ayIUTOPUH, KAOMHETHI W JTA0OpATOPUU, OCHAIIICHHBIE HEOOXOJMMBIM CIICIIHATM3UPOBAHHBIM U
J1a00paTOPHBIM 000PYTOBAHUEM.

Ne HanMeHoBaHue cienuaJLHLIX IOMEIIEHUH 1 Homepa ayauropuii / kabuHeToB
MOMeNIeHNH VISl CAMOCTOSATEIbHOI PadoThI
1. | yueOuble aymuropuu s mpoeneHus 3anstui | 501,502,503,505,506,507,508, 509,
JIEKIIMOHHOTO THIIA 510,513,514
2. | yueObHble aymuTopuu Juia mnpoBeneHus 3anaruid | 501,502,503,505,506,507,508, 509,
CEMHUHAPCKOTO THUITA 510,513,514
3. | KommbroTepHbIie KIacchl ¢ BBIX010M B UHTEpHET 503,509,510
4. | yueOHBIE ayaUTOPUU JJSl BBIIOJHEHHUS HAYyYHO — Kabuner KypCOBOTO
HCCIIEI0OBATENLCKOM padoThI (kypcoBoro HPOEKTUPOBAHUS (BBITIOTHEHHS
MIPOEKTHPOBAHUS)
KypcoBbIX paboT) - Ne 503, No509,
Ne 510
O6opynoBaHue: MYITbTUMEIUNHHBIN
MPOEKTOp, JKpaH, TMEepPCOHATbHBIC
KOMIIBIOTEpBI, y4yeOHas MeOerb,
nocka yueOHas, BeIxo/1 B IHTepHeT,
yueOHO-HaITIS AHbIE mocoous
(TemaTHuecKue WJUTIOCTPAITUH),
MPUHTED, Mpe3eHTaIuN Ha
DIIEKTPOHHOM HOCHUTENEe, CIUIUT-
cHucTrema
5. | yueOHBIE ayIUTOPHH IJIsi CAaMOCTOSITEIbHOM paboThl, ¢ | KabuHeT sl  caMOCTOSITeNIbHOU
paboynMu MecTaMH, OCHAIICHHBIMU KOMITHIOTEPHOM paGoTsI - Ne 504, Ne 509, Ne510




TEXHUKOM C MNOAKIKOYeHHeM K cetu «MHTepHer» u
obecneueHreM HEOTPAaHUYEHHOTO Joctyna B
ANEKTPOHHYIO nH(OPMAIMOHHO-00pa30BaATEIEHYIO
Cpelly OpraHM3aluu Ui KaXJ0ro oO0yJaromierocs, B
COOTBETCTBUU C 00HEMOM H3yJaeMbIX TUCIUILINH

O6opynoBaHue: MePCOHAIIbHbBIC
KOMIIBIOTEPHI, YydeOHas Meberb,
Jocka yueOHasi, BbIxo1 B IHTEpHeT

HccnenoBarenbeckue nabopaTopuu (ueHTpoB),
OCHAI[CHHBIE JJAOOPATOPHBIM 000PYIOBAaHHEM

Komnerorepnsiii knacc Ne 510
MYJIbTUMEININHBIN MPOEKTOP,
JKpaH, NepCOHAIBHbIC
KOMIBIOTEPHI, YydeOHas Meberb,
JocKka  ydeOHas, BBIXOJT B
WutepHer, HariasgHble TOCOOUS.
CereBoe obopymoBanue CISCO
(MapmIpyTH3aTOphl, KOMMYTATOPHI,
19-tu nrofiMOBBIN ceTeBOU mikad)
CIUTUT-CUCTEMA, CTEH]
«Apxurekrypa [I9BM»

yueOHbI€ ayUTOPUU TPYNIOBBIX U HMHIAUBUAYAIbHBIX
KOHCYJIbTAIINI

Ne508

OOGopynoBaHue: TEPCOHAIBHBIN
KOMIIbIOTEp,  yueOHass  MeOelb,
JocKa ydeOHast, yaeOHO-HaT I THbIE
nocoous (Tematnueckue
WUTIOCTPAIlMK),  CKaHep, JIOCKa
MarHATHO-MapKepHas, CTEIUIaXHU C
yaeOHOI u TEPUOTUIECKON
JIUTEPATYypOil

[Momemenne misi XpaHeHUsT M MPODUIAKTUIECKOTO
00CITy>)KMBaHUS y4eOHOTO 000PYI0BAHUS

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

yuyeOHble ayIUTOpUU JJIs TPOBEICHMS TEKyllel u
MIPOMEXYTOUYHOM aTTecTaluu

501,502,503,505,506,507,508, 509,
510,513,514

[Tpumeuanue: Konkperuzanus aynutopuii 1 ux ocHaiienue onpeaensercss OIIOII.
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