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1 I_Ie.]'II/I 1 3212491 U3YyUYCHUA TUCHUIIJIMHBI .

1.1 lesn u3yyeHusi AUCHUNINHBI.
L[eJIBIO npernogaBaHusd U U3yUCHUA AUCIHUIIIINHBI ((q)YHKHHOHaHBHBIﬁ

aHaJIM3» SIBJISIETCS OBJIAJICHUE CTYICHTAMH METOJjaMU (DYHKIIMOHAJILHOTO aHAIN3a
HEMOCPEACTBEHHO MPUMBIKAIOIINMU K 3a7a4aM MPUKIIATHON MaTeMaTUKH,
KOTOpbIE€ HEOOXOIUMBI C OJTHOM CTOPOHBI Ji (POPMUPOBAHUS HABBIKOB PaOOTHI C
a0CTpaKTHBIMU MaTEMAaTUYECKUMU MOHATHUSIMU, a C APYTOMl CTOPOHBI 1JIs
BOCIIPUATHS C OOIIETEOPETUYECKUX MO3UIIUN UIEH U METOJIOB CMEXKHBIX
JTUCIUIUINH, TIOATOTOBKH BBIIMTYCKHHUKA KaK M K HAYYHO-UCCIIEI0BATEIbCKON
JEATEIIbHOCTH, TaK U K MPOU3BOJICTBEHHO TEXHOJIOTUYECKON IEATEIIbHOCTH B
00JIaCTH pelleHus MPUKIAAHBIX 3a/a4.

1.2 3agauu AUCHUILIMHEL.

3agadyei u3ydeHus TUCHUIUIMHBI “DyHKIMOHAJIBHBIN aHAIN3 SIBIIIETCS
pa3BUTHE CIIOCOOHOCTEN CTYNEHTA IOHUMATh, COBEPILIEHCTBOBATh U PUMEHSTh
COBPEMEHHBI MATEMATUYECKUI alllapat IIPU PEIICHUH 33/1a4, BO3HUKAIOINX Ha
IIPAKTUKE U B HAYYHO-UCCIIE0BATEIBCKOMN AEATEIBHOCTH.

1.3 MecTo aucuuinHbl (MOayJis1) B CTPYKTYpe 00pa3oBaTe/IbHON NPOrpaMMBbl.
Kypc «®yHKIMOHANBHBIN aHATN3» OTHOCUTCSA K JUCLUIUIMHAM 10 BEIOOPY BapHaTHBHOM

yactu brioka 1. [[71s1 ocBOeHMSI Kypcea CTyZiIeHTaMu HEOOXO0/IMMO HaJIMYue y
CTYJICHTOB 3HAHWI W YMEHUN MIPUOOPETEHHBIX B PE3YJIbTaTe W3YUCHUS UMU
0a30BBIX KypCOB MaTEMaTHUECKOTO aHAJIN3a, alNreOpbl U aHATUTUYECKOM
reoMeTpuu, U hepeHIMaATbHBIX YPaBHEHUNM. 3HAHUS, TIOJTyUYCHHbBIE TIPU U3yUYEHUU
JAHHOTO Kypca , HaXOIAT MPUMEHEHUE TIPH U3yUeHUHN « Y paBHECHUI
MaTeMaTtuyeckon ¢pus3ukmny, «uddepennmanbubix ypaBHeHU, «Teopun
BEPOSATHOCTEH», «UUCIICHHBIX METOJIOBY, PSAa JUCIUIUIMH CIICIIHATA3AIIHH.
MeTonbl GyHKIIMOHATHHOTO aHAIN3a HAXOMST CBOE MPUIIOKEHUE B PA3TUIHBIX
chepax COBpPEMEHHOW MPUKIAIHON MaTEMaTUKU, HAIPUMED MPHU CO3TaHUU
COBPEMCHHBIX CHCTEM YITPABJICHUS, a TAKXKE B HAYYHO-UCCIICI0OBATEIHLCKON
pabore.

1.4 IlepedyeHb NMJIAHMPYeMbIX Pe3yJbTATOB O0y4eHHs] IO JMCHHILIMHE (MOIYJIO),
COOTHECEHHBIX C IJIAHUPYEMBbIMH pPe3yJbTATaMM 0CBOEHHSI 00Pa30BaTeJbHOH MPOrPaMMBbI.

N3yuenue nanHoi yueOHON AMCIUILUIMHBI HAIPABJICHO HAa (OPMHUPOBAHUE Y
00yJaroImMXCcsl KOMITETCHITUI



e WNHupekc Coneprkanue B pesynbrare nzyuenust yueOHON AUCIUTIIIMHBI
[y, | KOMIET | KOMNETEHLNH (nnu eé 00yJaromuecs: JOIKHbI
SHIUHN 4acTH) 3HATH yMeTh BJIA/IETh
1. CrocoOHOCThIO OcHOBHbIE JIOKa3bIBaTh MeTOoAaMH1
[1K-2 MMOHUMATb, MIOHSTHS, YTBEPKACHHUS, (byHKIIMOHATBH
COBEPILIEHCTBOBATh U | TEOPEMBbI crienupuIHbIE Oro  aHanuuza
MIPUMEHSITD METO/IBI, JUTSE TUIs
COBPEMEHHBII QITOPUTMBI ¥ | (YHKIIMOHATBHOT | UCCIICIOBAHUS
MaTeMaTH4eCKUn CpeacTBa 0 aHaNM3a, | pa3uYHbIX
anmnapar (GyHKIIMOHAT | MPUMEHSTh TIPHUKJTATHBIX
BHOTO METO/IBI 3azad.
aHaiu3a (byHKIMOHATIBHOT
0 aHamu3a Ui
perieHus
MaTeMaTHYeCKHUX
3aja4

2. CTpyKTYpa M coiep:KaHue AU CUMILIMHBI.

2.1 PacnpeaesieHne TPyA0€MKOCTH JUCHMILIMHBI 110 BUIaM padoT.

OO0mass Tpyno€MKOCTh JUCUMIUIMHBI coOcTaBiasieT 8§ 3ad.ed. (288 wacoB), wuX
pacripesiesieHue 1o BUaM padoT peCTaBICHO B TabIuIe

TpynoeMKOCTbh, 4acoB
Bun pabotst

5 cemectp 6 cemectp Bcero
KonrakTHasi paGoTa (Bcero), B ToM 4mcJe: 74,3 68,3 142.,6
AyautopHas padora: 70 64 138
B Tom umncie:
Jlexruu (JT) 34 32 66
JlaGopatopusie pabotsl (JIP) 36 32 68
HNnas koHTakTHast padora
Konrtponupyemas camocrositensHas padora (KCP) 4 4 8
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3 0,6
CamocrosiTesibHas padora: 69,7 75,7 145,4
CaMomnoATroToBKa 25 31 56
IToaroroBka ¥ ciaua 3K3aMeHa 447 447 89,4
OO6uiasi TPy10€eMKOCTh 144 144 288
Bua HTOroBOro KOHTPOJIA IK3aMeH IK3aMeH IK3aMeH




2.2 CTpyKTypa AMCUMILIMHbI:

Pacnipenenenne BUAOB y4eOHOW pabOThI M HMX TPYJOEMKOCTH IO pasleiam
JTUCHUTINHBI.

Tabmuua 2. Pa3aensl AUCHUILINHGI, H3y4aeMble B 5 cemecTpe.

Paznenbl nuctumuivHbl, n3ydaeMbie B 5 (Ta6:1.2) u 6 (Tabi. 3) cemectpax

KonunuectBo yacoB

AynutopHast
pabota
Ne HaumeHoBaHue pa3aciioB Bcero
Bcero| JI P CPC | O3
1 2 3 4 5 6 7 8
1. |Tpuronomerpuyeckue psasl Dypne 30 14 6 8 6 10
2. |Murerpain JleGera 37 20 8 12 6 11
3. |lIpocrpancTsa Jlebera 29 12 6 6 6 11
4 JIuneiiHble HOPMUPOBAHHBIE IPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no paznenaM quCHUTIIMHBI 139,7| 74 34 36 25 | 44,7
[Tpomexxyrounas arrecranus (MKP) 0,3
KoHnTtposb camocTositenbHOM padoThl (KCP) 4
Hroro 144 | 74 34 36 25 | 44,7
Tabmuna 3. Pa3nennbl TUCIUTUIAHEI, U3y9aeMbIe B 6 cemecTpe.
KonmgecTBo gacoB
AynutopHas
pabora
No HaumeHnoBanue pa3nenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1 |EBKJIMIOBHI MPOCTPAHCTBA 29 12 6 6 8 9
2 |JIuneiinble GyHKIMOHAIIBI 29 10 6 4 9 10
3 |JIuneliHble OnIEpaTOpPHI 38 22 10 12 12 14
4 [TpunoxeHns: TMHEWHBIX OIIEPAaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenaMm qJuCHUTIIMHBI 139,7| 64 32 32 31 447
[Tpomexyrounas arrectanus (MKP) 0,3
KonTpons camocrositensaoit pabotsl (KCP) | 4
Htoro 144 | 64 32 32 31 447




[Tpumeuanue: JI — nekuun, JIP — naboparopusie 3austusi, CPC — camocrosiTenbHas
pabota crynentra, KCP — xonTposmpyemasi paboTa cryaeHTa, 93- MOATrOTOBKA K
caade 3ayera U SK3aMeHa.

2.3 Copaep:xanue pa3/ieioB TUCHUILINHBI:
2.3.1 3ausaTHA JEeKINOHHOI0 THIIA.

Paznenbl nuctmmuivHbl, n3ydaeMble B 5 (Ta6:1.4) u 6 (Tabi. 5) cemectpax

Tabnuna 4. Pa3aenbl TUCHUIUINHBL, U3y4aeMbIe B 5 CEMECTpE.

No| HaumeHnoBaHue MDopma TeKylero
Coneprxanue pasjena
paszneina KOHTPOJISt
1 2 3 4
1. Tpuronomerpuu |[lepuonnyeckue BenuunHbl. ['apMoOHUYeCKUil aHATTU3. Omnpoc no
€CKHUE PAIBI [Tonstue psapa. Koadpdunuentsr dypoe.MuTerpan pe3yspraTam
Dypre Hupuxne.Jlemma Pumana. Cneacteue u3 He€. [Ipuniun WHIUBUYAJIbHOT
noxkanusuui. [Tpusnaku ey n Jlnnmmuna cxoqumoctu 0 3a/1aHus
psana Oypwe B Touke. Pasznoxenue B pag Pypbe 1t
IIPOM3BOJILHOTO IPOMEXYTKaA. Paznokenue B pan Oypbe
Henepuoauueckoi pyHkuuu. Pasnoxenue B psjg Oypbe
TOJIBKO 10 CUHYCaM U TOJIBKO I10 KOCHHYCaM.
PaBHOMepHas cxonumocTs psga Pypbe.
1 2 3 4
2 |UnTerpan HeoOxoaumocTh 00600111eHUSsI TOHATHS UHTETpaia Ormpoc mo
JleGera Pumana.. Muoxectsa Touex. I[lonsrue mepel. CBOWCTBA  |pe3ynbraram
Mepbl. MHOXeCTBO Mepbl HOJIb. ONPeAeICHHUs!, IPUMEPEL. |y HBHIYaTbHOT
N3mepumsie pynkiuu. Teopema 00 S3KBUBaIEHTHBIX 0 3a71aHusA
onpeneneHusx naMepumoint gpynxmuu. Coiicta
U3MEPUMBIX (YHKITHH.
WnTerpain Jlebera oT orpaHn4eHHON U3MEPUMON
¢byHKIMH, ToHsATHE. Teopema O CyIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uurerpaioM Pumana
.Nurerpan Jlebera no npon3BoIbHOMY U3MEPUMOMY
MHOXecTBY. CBoiicTBa nnTerpaina Jlebera .Murerpan
Jlebera oT HEeOrpaHUYEHHON (YHKIUH.
3.[Mlpocrpancrea |[lonsTue Ly[a, b]. Teopema o B1OKEHHH IPOCTPAHCTB. 1. Ompoc no
Jlebera Jluneiinocts npocTpancts Ly[a, b]. Hepaenctso pe3yJsibTaTtam
I'énbaepa. Hepasencrso Munkosckoro. Hopma B Ly [a, b]. | MHAWBUYaTbHO
[Ipoctpanctso L,[a, b]. CBoiicTBa ¢ynknwmii L,[a, b]. r0 3a71aHus
CxomumocTs B Ly[a, b]. Teopembl 0 eTMHCTBEHHOCTH 7 KolUIOKBH
npejena, 0 HeMpepbIBHOCTH HOPMBI, PyHIaMEHTaNbHOCTH | ™
U CXOAUMOCTH B L, [a, b].
Teopema o npubmmkennu GpyHkuuit u3 Ly [a, b].
4 |\JIunelinble JIuneitnsie npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no




HOPMHUPOBAHHBI
€ IIPOCTPAHCTBA.

N3omopdusm..JIuneitnas 3aBucumoctb. basuc.
Pasmepnocts. dakTop-nipoctpanctBo. Teopema o
pa3MepHOCTH (GaKkTOp-IpOoCTpaHCcTBa. JIuHeiiHbIe
HOPMUPOBaHHbIE NpocTpaHcTBa. Onpenenenue. [Ipumepsl.
IIpenen nocnenoarensuoctu B JIHII. CBolicTBa
npenenoB. 3agaud. OTKPBIThIE U 3AMKHYThIE
npoctpanctsa B L. [Ipenenshas Touka. Teopema.
OKBHUBaJICHTHBIE HOPMBI. Teopema 00 HIKBUBAJIEHTHBIX
HOpMax B KOHEUHOMEPHOM NPOCTpaHcTBe. PaccTosiHue ot
TOYKH J10 noanpocrpaHcTaa. Jlemma Pucca o nouru
nepneHauKyspe. @yHIaMeHTAIbHOCTD B JINHEHHOM
HOpMUPOBaHHOM npocTpaHcTBe. [lonsTus. CpoiicTBa
banaxoseie mpoctpanctsa. [Toustus. [Ipumepst. [Tpumep
HEINOJHOr0 HOPMUPOBAHHOI'O IPOCTPAHCTBA. Psbl B
HOPMHPOBAHHBIX MPOCTPAHCTBAX: CXOAUMOCTb, KPUTEPUI
Ko, abcontoTHas cxonuMocTs. [IpuHIMI BII0KEHHBIX
mapoB. Teopema bapa.KomnakTHbie MHOXKECTBA B
HOPMHUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTb U
3aMKHYTOCTbh KOMITAKTHOT'O MHOKecTBa. [IpeaxommnakTHbIe
MHOkeCTBa. CBsI3b C KOMIIAKTHBIMU MHO>KECTBaMH.
Kputepuit Xaycnopga npeIkoMnakTHOCTH MHOKECTBA B
HOPMHPOBAHHBIX MpocTpaHcTBax. KoMnakTHOCT 1
KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH
JIOKaJIbHO-KOMIIAKTHOI'O ITPOCTpaHcTBa. Teopema Apuena.
baHnaxoBbI€ MPOCTPAHCTBA CO CYETHBIM 0a3UCOM.
[Tonsitue. [Ipumepsr.

Omnpenenenue U NpuMepsbl cenapadesIbHbIX
HOPMHUPOBAHHBIX TPOCTPAHCTB.

pe3yJibTaTtamM
VHIUBUYAJIBHOT
0 3aJIaHus

Tabnuma 5. Pa3nenbl TUCIUTUIMHEI, U3y9aeMbIe B 6 cemecTpe.

HaumenoBanue dopma TEeKyIIEero
No Coneprxanue paszaena P v
pas3zaena KOHTPOJIA
1 2 3 4
EBKJIMI0BBI Omnpenenenue rmibOEPTOBa MPOCTPAHCTBA. Onpoc o
MTPOCTPAHCTBA [Tpumepsl. OpTOrOHATBHOCTH B THIIOEPTOBOM pesyibraram
HpOCTpaHCTBe.TeopeMa 00 OAHO3HAYHOM WHIVBUIYATbHOTO
MPEJCTABICHUU BEKTOPA B BUJIE CYMMBI €TI0 3a1aHus

IIPOEKIUI HAa OPTOrOHAJIBLHBIE MOAIIPOCTPAHCTBA.
Jlemma 06 OpTOroHaNIbHBIX MOAMPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B THJIBOEPTOBBIX
npoctpaHcTBax. CylecTBOBAHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-
npoctpaHcTie. Psanbl @ypee B H-npocTtpanctse.
OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa
®ypoe. [lonHOTA U 3aMKHYTOCTh
OPTOHOPMHPOBAHHOM cucTeMbl B H-ipocTpaHcTse.




Teopema Pucca-®umepa B H-npoctpancrae.
N3omopdusm H-poctpaHcTs.

1 2

3

4

IlnHEeNHbIE
hyHKITMOHAITBI

Jlunetinbie pynknmonans! B JIHIT . Onpenencenue.
Teopema 0 KOpa3MEpHOCTH fJIpa TUHEHHOTO
¢dbyakuunonana. Teopema XaHna-banaxa B TuHEHHOM
npoctpaHncTse. JInHelHbIe HenpephIBHbIC
¢dbynakuunonansl B JIHIT. HenpepsiBHOCTD 1
OTPaHUYEHHOCTH JIMHEHHOTO (pyHKIIMoHana B JIHIT.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o nonHote L*. Cnabas
cxoaumocts B JIHIIL. Teopema Pucca o
MIPEACTABJICHUH JINHEWHOT'O HEMPEPBHIBHOTO
dbyukmonana B H-mpoctpancrse.

Onpoc no
pe3ynbTaTam
MHUBUAYAIBHOTO
3a/laHus

ITnHaeiinbie
DITIEPATOPHI

JluneliHbli onepaTop B JIMHEWHOM IIPOCTPAHCTBE.
[Tousitue, mpumepsl. JIMHEHHBINA HEPEPHIBHBIM
onieparop B JIHIL. HenpepriBHOCTE 1
OrpaHUYeHHOCTh. HopMa TMHENHOro OrpaHM4eHHOro
oneparopa. CBolicTBa, mpumepsl. PaBHOMepHas
CXOAMMOCTb JJUHEUHBIX onepaTopoB. TeopeMsl 0
PaBHOMEPHOU CXOJUMOCTHU B €IMHUYHOM KpYyTe.
Cnencrsue. ITonnora npocrpanctea L(L, Lq).
Cupaas cxomumocth B L(L, L,) IIpumepsr.
[Ipunuun paBHomMepHoii]l orpannyenHoctu. Teopema
banaxa-IlItelinraysa. O6paTHbIil onepaTop.
Omnpenenenue. Teopema 0 IMHEHHOCTH OmepaTopa
A™'. JlocTaTodyHOE YCIIOBHE OrPaHMYCHHOM
00paTUMOCTH TUHEHHOT O oneparopa. Teopema o
cymectsosanuu onepartopa (I + A)~1. Teopema 06
OTpaHUUYEHHOM 00paTUMOCTH olepaTopa, OJIM3KOro K
orpaHMueHHO oOpaTumMoMy. PerynspHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA TMHEHHOT O
onepartopa. CnexrpanbHblil paauyc. [lonsatue
COIPSDKEHHOT O oneparopa. TeopeMa o ero
npenacrasieHny B H-npoctpanctee. Teopema o
JMHENHOCTH U HENIPEPBIBHOCTHU COTIPSIKEHHOTO
onepaTopa. CaMOCONpPsyKEHHBIE OIIEPATOPHI.
CaoiicTBa. Onpeenenue u NpocTeNIe CBONCTBA
KOMIIaKTHBIX OIlepaTopoB. Teopema o CTpyKType
KOMITaKTHOTO OIepaTopa.

1. Onpoc no
pe3yibTaTtamMm
WHAUBUIYAIbHOT
0 3a/1aHus

2. KonnokBuym

[Ipunoxxenus
MUHEHHBIX
DIIEPATOPOB

IlepBas Teopema @penronsma. Bropas Treopema
@penronema. Tpetbs Teopema Openrosnbma.
Pemenne naTerpanbHbIX ypaBHeHU dpenroapma 2-
r'0 poJa ¢ BBIPOKIAEHHBIM siApoM. VccnenoBanue
UHTErPANIBHBIX YpaBHEeHUN Ppearonbma ¢ MOMOLIBIO
anpTepHaTuBbl @pearonbma. Pe301bBEHTHBIN METO/
pELICHUs] HHTErPaIbHbIX ypaBHEHUN. MeTon

Onpoc o
pe3yibTaTam
WHIUBUAYAIBHOTO
3a/laHus




cxuMaromux oroopakennit. [IpousBoaubsie Opere
u ['aTo.

2.3.3 JlaGopaTopHbIe 3aHATHS.

Ta6nuna 6. Paznenbl AMCIUIIINHBI, ©3y4aeMbIe B D CeMeCTpe.

HaumenoBanue
®dopma TeKyIIero
Ne | pazmena/momyn HaumenoBanue nabopatopHbix paboT
KOHTPOJISI
s
1 2 3 4
1 | Tpuronometpu | Tema 1. Tpuronomerpudeckoe psaabl Pypbe Ha ( -7,m) | 1. Boimonnenue
YECKUE PABI IIPAKTUYECKUX
Dypoe Tema 2. Tpuronomerpuueckoe psiapl Pypoe Ha (-1,1) e
Tema 3. Pasnoxenns B psg Pypbe TOIBKO 110 CHHYCaM | 2. Ompoc 110
WJIH TOJIBKO 110 KOCHHYCaM pe3yIbTaTam
MIPaKTUYECKUX
Tema 4. Ocobennoct k03 uirenToB psna Oypobe. p .
3alaHui
JuddepenurpoBanue 1 UHTErPUPOBAHUE PSIJIOB
Dypee
2 | UnTerpan Tema 1. Mepa Jle6Gera. 1. Boinonnenue
JleGera MPAKTUYECKUX
Tema 2. MuoxectBa Mepsl 3a1aHUiA
Tema 3. 3mepumble MHOXKECTBA 2. Onpoc 1o
e3yJIbTaTaM
Tema 4. VI3smepumble GyHKIUU pe3y
MIPAKTUYECKUX
Tema 5. Unrerpan Jlebera ot orpaHnueHHbIX QyHKIu | 3a1aHNN

Tema 6. Muterpain JleGera oT HeOrpaHUYEHHBIX
byHKIII




[IpocTpancrtBa
JleGera

Tema 1 OcHOBHBIE CBOMCTBA IPOCTPaHCTB LP

1. Beimonaeuue

IPaKTUYECKUX
Tema 2. CxoqumocTh B IpocTpaHcTBax Lp 33 1aHHI
Tewma 3. [IMOTHOCTh MHOXKECTB B MPOCTpPaHCTBax Lp 2. Onpoc 110
pesyiabTatam
IIPAKTUYECKUX
3aJaHuN
JIuneitnbie Tema 1. MeTpuka B TMHEMHBIX MPOCTPAHCTBAX. 1. Beimonnenue
HOPMHUPOBAaHH 5 PaKTUYECKUX
bIe Tema 2. Hopma B TUHEHHBIX IPOCTPaHCTBAX. 3a7aHMi
IIPOCTpPaHCTBA .
Tema 3. CXxo0auMOCTb B TMHEWHBIX HOPMUPOBAHHBIX 2. Ompoc 1o
IIPOCTPAHCTBAX. pe3yIbTaTam
MIPaKTUYECKUX
Tema 4 3aMKHYTOCTb, OTPAHUYEHHOCTb, OTKPBITOCTD |, .
3aJJaHuif
KOMITAKTHOCTb B HOPMHPOBAHHBIX IMPOCTPAHCTBAX
Tewma 5. [IpenxkommakTHOCTh B C[a,B]
Ta6J'II/II_Ia 6. PEB,Z[CJII)I JAUCHUILINHBI, U3Yy4aCMBIC B 6 CEMCCTpC.
HanmeHnoBanue dopma
Ne | paznena/momyn HaumenoBanue nabopatopHbix paboT TEKYILETO
o KOHTPOJIS
1 2 3 4
5 | EBknnnoBsl Tema 1. EBkammoBsl mnpocTtpaHctBa , obmwue | 1.
IIPOCTPAHCTBA | CBOMCTBA Beinonnenune
IIPAKTUYECKHUX
Tema 2. IlpoexTupoBaHHe Ha MHOAMPOCTPAHCTBO o
3a/laHui
€BKJIM0BA IIPOCTPAHCTBA
2. Ompoc 1o
Tema 3. OproroHamuzanuss B TWIbOEPTOBOM P
pe3yibTaTam
MIPOCTPAHCTBE.
MPaKTUYECKUX
3alaHuI
6 |Jluneiinsre Tema 1. Orpanndennsle ¢yHkuuonansl. Hopma | 1.
(DYHKIHOHATIBI | pyHKIMOHANA B IPOCTPaHCTBaxX Uy, Ly, . Brimonnenue
. IIPAKTUYECKHUX
Tema 2. Hopma  nuHeHHOro QyHKIHMOHaIa B 3aaHmi
L,(a,b), Cla,b].
2. Onpoc no
pe3yibTaTam
MPaKTUYECKUX

3aIaHUN




1 2 3 4

7 |Jluneiinbie Tema 1. JIuneiinbie onepaTopbl 1.
onepaTopsl Boinonnenue
Tema 2. OrpanuueHHsie omnepatopsl. Hopma
MPAKTUYECKUX
oreparopa. .
3a/laHui
Tema3. Hopma orpanu4eHHOro oneparopa
p p patop 2. Onpoc no
Temad.O6patneiit oneparop. CriekTp, pe30JibBeHTa | Pe3ybTaTam
oreparopa IIPAKTUYECKUX
3aJaHuN
Tema 5. ConpspkeHHBIE OTIEpaTOPbI
Tema 6. BrionHe HenpepbIBHBIE ONIEPATOPHI
9 |IIpmnoxxenus Tema 1. Pemenue wuHTerpanbHbIX ypaBHeHuU# | 1.
TEOPUH @®penronbma ¢ BBIPOKICHHBIM SIPOM. Boinonnenue
OIICPaTOPOB .. | IPAaKTUYECKUX
Tema 2. HccnenoBanue MHTErpaIbHBIX YpaBHEHUN S
@penronbmMa € HCIOIb30BAaHUEM allbTEPHATHUBBI
®penrosbma 2. Ompoc no
. pe3ynbTaTam
Tema 3. PemieHue MHTErpanbHbIX YpaBHEHHH Npu
MIPAKTUYECKUX
TIOMOIIH Pe30JIbBEHTHI .
3alaHui

Tema 4. MeTo1 CKUMAIOMIUX OTOOpaKEHUH

Tewma 5. IIpoussogusie @pente u ['aTo

3amura nabopatopHoit pabotel (JIP), BbIMONHEHHE KypCOBOTO TMPOEKTa
(KII), kypcoBoit pabotel (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3),
narmucanue pedepara (P), scce (3), xomnokBuym (K), tectupoanue (T) — He
IPEyCMOTPEHBI.

2.4 IlepeyeHb y4eOHO-METOAMYECKOT0 0O0eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCH M0 JUCUMUILIMHE (MOTYJII0)

[enpro caMOCTOSATENBHON PaOOTHI CTYACHTA SIBISIETCS YIIIyOJIEeHUE 3HAHUMN, MTOTYYeHHBIX
B pe3yibTaTe ayJuTOPHBIX 3aHATHH. BrIpaOaThIBarOTCS HABBIKM CaMOCTOSTENBbHON pabOTHL
3aKperIsSIOTCs ONbIT ¥ 3HAHMSI ITOJIyY€HHbIE BO BpeMs JIAOOPaTOPHBIX 3aHATHI.



[TepeueHsb yu4eOHO-METOANYECKOTO 00ECTICUeHUS TUCITUTUINHBI 10

Ne Hanvenosanue BBINIOJTHEHHUIO CAMOCTOATENBHON paboThI
paszznena
1 2 3
Tpuronomerpuueckue|l. Hartancon W.I1. Teopust ¢hyHKIMit BelieCTBEHHOM MTepeMEHHOI:
psansl Dypoe VYuebnuk Juist By30B. 5-¢ u31., crep. — CII6.: M3narenscrBo “Jlanb”,

2008. — 560 c.: wi. — (YueOHuku 151 By30B. CrieruaibHast
mureparypa). ISBN 978-5-8114-0136-9

2. lemunoBud b.I1. COopHHK 33124 1 yIIPayKHEHUI TI0
MaTeMaTH4ecKoMy aHanm3y: YueOHoe nocodue. - Jlanp, 2017. — 624
c.— ISBN 978-5-8114-2311-8

3. Biacosa E.A., Mapuesckuii M.K. DnemeHTs! pyHKIOHATBHOTO
aHam3a: Yueonoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrienpansHast uteparypa). ISBN 978-
5-8114-1958-6

Huterpan Jlebera

1. Harancon W.I1. Teopust ¢hyHKIWMIA BEIIIECTBEHHOI MTEpEMEHHOI:
VY4ebnuk aj1st By30B. 5-€ u3n., crep. — CI10.: M3narenscrBo “Jlans”,
2008. — 560 c.: un. — (YueOnuku 1u1s By30B. CrienanbHast
mureparypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuesckuii 11.K. DnemeHTb! (QyHKIIMOHATIBHOTO
anammsa. Yuebnoe rmocooue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebuuku amst By30B. CrieransHas mureparypa). ISBN 978-
5-8114-1958-6

3. Konmmoropos A.H., ®omun C.B. DnemenTs! Teopun QyHKIMIA 1
(GyHKIMOHATBHOTO aHam3a. — /-e 3. — M.: DU3MATIIMT. 2009. —
572 c¢.— ISBN 978-5-9221-0266-7

IIpoctpancTBa
JleGera

1. Harancon W.I1. Teopust ¢pyHKIMIA BellleCTBEHHOM MepeMEHHOM:
Y4ebnuk aj1st By30B. 5-¢ u3n., crep. — CI10.: U3narensctBo “Jlans”,
2008. — 560 c.: un. — (YueOnuku 115 By30B. CrienaabHast
mureparypa). ISBN 978-5-8114-0136-9

2. Bnacoa E.A., Mapuesckuit M.K. DnemeHTs! pyHKIIOHATBHOTO
aHaimsa. Yuebnoe rmocooue. — CI16.: U3narenscrso “Jlans”, 2015. —
400 c. — (Yuebnuku 1yis By30B. CnenanbsHas auteparypa). ISBN 978-
5-8114-1958-6

3. Konmmoropos A.H., ®omun C.B. DnemenTs! Teopun GyHKIMA 1
(byHKIMOHATBHOTO aHanm3a. — /-e 3. — M.: DU3MATIIUT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

JIuuennbie
HOPMHUPOBAHHBIE
MPOCTpPaHCTBA

1. Bnacoga E.A., Mapuesckwuii 1.K. DnemeHTsI GyHKIIMOHATEHOTO
aHam3a: Yueouoe nocodue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (YueOuuku yist By30B. CrieranbHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocreprauk JI.A., CoboneB B.W. Kparkuii kypc (pyHKIIMOHATEHOTO
a"anm3a . Y4yeOHoe mocodue. 2-¢ u3j., crep. — CI10.: M3narenscTBo




“Jlanp”, 2009. — 272 c. — (YueOnuku 1151 By30B. CrienuaibHast
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypeBuu A.I1., Kopuer B.B., Xpomos A.Il. CoopHuK 3a1a4 110
(YHKIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-€ u3J., UCHp.. —
CII6.: U3parenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas smreparypa). ISBN 978-5-8114-1274-7

EBxinnnoBbl
MIPOCTPAHCTBA

1. Bnacora E.A., MapueBckwuii 1.K. DemeHThI GyHKIIMOHAIEHOTO
anammsa. Yuebnoe mocooue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku my1s By30B. CrieranbHas mureparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepruk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aHanmm3a . Y4yeOHoe mocodue. 2-¢ u3j., crep. — CI16.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 111 By30B. CrienpaibHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeuu A.IL., Kopues B.B., Xpomos A.I1. CoopHuK 3a1a4 1o
(YHKIMOHAILHOMY aHAIM3Y. Y4eOHoe mocodue. 2-€ u3fl., UCHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 1715
By30B. CrieranbHast sureparypa). ISBN 978-5-8114-1274-7

ITnHenHnIe
(hyHKITOHATIBI

1. Bnacosa E.A., Mapuesckuii M1.K. DnemeHTs! pyHKIIOHATIBHOTO
aHam3a: Yueonoe nocoodue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrerpansHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kparkuii kKypc (GyHKIHOHAITEHOTO
aHaim3a . YdeOHoe rmocodue. 2-¢ m3., crep. — CI16.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku y1st By30B. CrienuaibHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypesru A.I1., Kopues B.B., Xpomos A.I1. CoopHuK 33124 IO
(bYHKIMOHAILHOMY aHAIM3Y: Y4eOHoe mocodue. 2-€ U3fl., UCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : . — (Y4eOHUKY JIIsT
By30B. CrieranbHas uteparypa). ISBN 978-5-8114-1274-7

InHEHBIE OnIEPaTOPBI

1. Bnacoga E.A., Mapuesckwuii .K. DnemeHTsI HyHKIIMOHAIEHOTO
aHam3a: Yueouoe nocodue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebnuku yist By30B. CrierpranbHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kpartkuii Kypc (GyHKIHOHAITEHOTO
a”anmm3a : Y4eOHoe mocodue. 2-¢ u3j., crep. — CI106.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHukH y1st By30B. CrienuaibHas
muteparypa). ISBN 978-5-8114-0976-1

3. I'ypesru A.I1., Kopre B.B., Xpomos A.I1. CoopHUK 3a1a4 110
(YHKLIMOHAIBHOMY aHaIM3y. YueOHoe rocodue. 2-e u3J., HCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKH JIIsT
By30B. CrnieranpsHas uteparypa). ISBN 978-5-8114-1274-7

[[punoxxeHus: Teopuu
DIIEPaTOpOB

1. BacoBa E.A., Mapuesckuii 1.K. DnemMeHTbI (hyHKIIMOHATEHOTO
aHam3a: Yueonoe nocodue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (YueOnuku yist By30B. CrieranbHast uteparypa). ISBN 978-
5-8114-1958-6




2. JTlrocrepruk JILA., CoboneB B.U. Kparkuii kypc GhyHKIIMOHATEHOTO
aramm3a . Y4eOHoe mocodue. 2-¢ u3., crep. — CI16.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 111 By30B. CrienpaibHast
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeBuu A.I1., Kopuer B.B., Xpomos A.Il. CoopHuK 3a1a4 110
(YHKUIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-€ u3., UCIp.. —
CII6.: U3narenncrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas sureparypa). ISBN 978-5-8114-1274-7

Y4eOHO-MeTOAUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00yYaromIUXCs U3
YuCiia MHBAJIUAOB M JIMI C OTPAHUYECHHBIMU BO3MOKHOCTSIMU 3710poBbsi (OB3) npenocraBisitorcst
B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHHSIM UX 37JOPOBBS U BOCIIPUATHS UH(DOpMALIUU:

JUig nu1 ¢ HapyIIEeHUSIMU 3pEHUS:

—B MI€4aTHOU opMe yBEIMUEHHBIM IIPUPTOM,

— B hopMe IEKTPOHHOTO IOKYMEHTA,

JIist L ¢ HapyIIeHUsAMHU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUSIMU OTIOPHO-JBUTATEIBLHOTO anmnapara:

— B mieyaTHOU hopme,

— B hopMe 2IEKTPOHHOTO JTOKYMEHTA,

JlaHHBIN TepedeHb MOXET OBITh KOHKPETH3HPOBAaH B 3aBUCUMOCTH OT KOHTHHTCHTA
oOyJaromuxcs.

3. O0pa3oBaTesibHbIC TEXHOJIOTHH.

C ToukM 3peHus MPUMEHSEMbIX METOJO0B HCHOJb3YIOTCS KaK TpaJullMOHHbBIE
UH(POPMALIMOHHO-00BSACHUTENbHBIE JIEKIIMM, TaK W WHTEpaKTUBHas I[oJlaya Marepuaiga ¢
MyJbTUMEAUMHON cucTeMoil. KoMnbploTepHbIE TEXHOJOTMM B JAHHOM Cilydae OOeCHeuHBarOT
BO3MOXKHOCTh Pa3HOIUIAHOBOT'O OTOOpPaXKEHHs aJITOPUTMOB U JIEMOHCTPALMOHHOIO MarepHala.
Takoe couyeTaHue MO3BOJSET ONTUMAJIbHO MCIIOJNB30BaTh OTBEIEHHOE BpPEMS M PaCKpbIBAaTh
JIOTUKY U COJIEP’)KAHNUE AUCLUILIINHBI.

Jlexuuu mpencTaBiIsAOT €000l cucTemMaTthyeckue o0030pbl TeM (YHKIHMOHAIBHOTO
aHanmu3a. JlaGopaTtopHoe 3aHATHE IO3BOJIET HAY4YUTh CTYAEHTa HPUMEHSTh TEOPETHYECKUe
3HAHUS NP PEUICHUH U UCCIIeI0BAaHUU KOHKPETHBIX 3a/1a4. JlabopaTopHble 3aHATHS TPOBOISATCS
B TPaJIMIIMOHHBIX ayauTopusax. [Togxox pa30opa KOHKPETHBIX CUTYAIMi MIMPOKO UCIOIB3YETCs
KaK TpernojaBaTeleM, TaK U CTYIGHTaMHM Tpud [POBEIECHUU aHallM3a pe3ylbTaToB
CaMOCTOSITENIbHOW paboThl. DTO OOYCIIOBIEHO TEM, YTO B IPOIECCE HCCIEAOBAaHHUS YacTo
BCTpEUAIOTCs 3a/ladyM, NIl KOTOPBIX €AMHBIX MOAXOAOB He cymiecTByeT. Kaxnas KOHKpeTHas
3ajJadya IpU CBOEM HCCIIEJOBAaHMM HMMEET MHOXKECTBO IOJXO/0B, a 3TO TpelyeT pazbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaIHH.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/10pPOBbsI IIPELYCMOTPEHA OpraHU3alMs
KOHCYJIbTAIMM ¢ HCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

4. OneHo4YHbIe CPeACTBA LIS TEKYIIEero KOHTPOJIsl YCIIeBAeMOCTH H IIPOMEKYTOYHOH
aTTecTaluu.

4.1 ®oHA OLEHOYHBIX CPeICTB A5 MPOBeIeHHs TeKYIIero KOHTPOJIA.

Texymuii KOHTPOJIL 3HAHUM CTYACHTOB MPECTABISAET COOOM:



— BBINOJHEHUE JOMAIIIHUX 33JIaHUl;
— BBINIOJIHEHUE CAMOCTOSATEIbHOM paboThI;
— MpOBeJIeHnEe KOHTPOJIbHBIX PadoT.

Oo0pa3zern 3a1aHuit U1 TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH.
5-if cemecTp

1.Pasnoxkuts B pan @ypbe Gynkuuio f(x) = x, onpezenennyio na orpeske [- 1, 7|,
2.Paznoxuth B psajg Pypee pyukmuio f(x) = |x|, onpenenennyro Ha orpeske [—1,1].
3.Paznoxute B psax Dypee a) mo cuHycam, 0) mo KocuHycam ¢Qynkiumoo f(x) = mw — 2x,
orpeseacHHyo Ha otpeske [0, ).

4. Paznoxuth B pan ®Dypbe a) 1mo cuHycaM , 0) mo kocuHycaMm ¢ynkmuiof (x) = x?,
omnpezeneHnyro Ha orpeske [0,1].

5. Kak crnemyer npoIo/bKUTh aOCOJIIOTHO MHTEIPHPYEMYIO Ha OTpPE3Ke [O, g] byHKIMIO, HA

OTPE30K [— T, 7'[], 4T00BI ee psig Pypbe UMeN BUI Y,p—q COS(2n — 1)x ?

6.MOXeT JI1 MHOKECTBO, UMEIOIIIEE XOTsI ObI OJIHY BHYTPEHHIOIO TOUKY, UMETh HYJIEBYIO Mepy?
7.Ilocrpouts st smoboro «a € (0,1) samkHyroe moamHOxecTtBO X otpeskal0,1] 0e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. Ilycts X — MHOKeCTBO uncen u3 orpeska [0, 1], B AeCSTUYHOMN 3alMCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haiitn m(X).

9. Ssnsmorcs au ¢ynkuuu f(x) u f3(x) u3MepuUMBIMH OIHOBpeMEHHO? A  (QyHKIMH
fe)u f2(x)?

10. Beruucinuth uaTerpan Jlebera f 01 f(x)dx, tne

1
x? , 1151 BceX MppalMOHaNbHBIX X, 60JILLIKX, YeM 3

— 1
a) f(x) =1 x3, nast Bcex MPPANMOHAILHBIX X, MEHDbIINX, YeM - -

0,eciux € (0,1) N Q.

_ (x?,ecm x € [0,1]\0,
b) f(x)—{ 1,ecnin x € Q.

sinmx, eciu x € [O, %] \D,
) f(x) =1 cosmx,ecnu x € G 1) \D,

k x%, eciux €D,
rae D — KkaHTOPOBO MHOXECTBO.
12. IpuBectu nmpumep ¢yukmuu x(t), takoi, uro x € L1[0, 1]\L,[0, 1].
13. Kakue u3 NpuBOMMBIX HIKE (DYHKIIMI OMPEIENAIOT PACCTOSHUE Ha MHOKeCTBE R:

1) p,y) =+Ix—yl; 2)p(x,y) = Isin(x —y)|;  3)plx—y) = (x—y)?

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

7) p(x,y) = In(1 + |x — y|); 8) p(x,y) =e ¥ —1; 9 p(x,y) = x> —y3|;
10) p(x,y) = 1':1: 'yl; p(x,y) = cos?(x — y)?

14) Kakue U3 NpUBOIMMBIX HUKE (QYHKIHIA OMPEACISIOT PacCTOSIHUE Ha MHOXKecTBe R™:

1) p(x,y) = maxycp<nlxx — yils 2) p(,y) = Xk=alxk — yiel;

3) p(x,y) =Ykl —yil® 4) p(x,y) = max;cpen—1 Xk — Vil

5) p(x,y) = Xk=1 klxx —yil; 6) p(x,y) = X=1lxx — Yilink?
15) Kakue W3 NpUBOAMMBIX HIDKE (DYHKIMH ONPENENSIOT PacCTOSHHE B Kiacce (YHKIMH,
HerpepbIBHBIX Ha oTpeske [0, 1]:



1) p(x,¥) = maxoers: () = YOl 2) px,y) = sup™ f11x(@) — y(@ldr, te (0,1];
3) plx,y) = \/ [ 1x(@® —y©ldt; 4)p(x,y) = max, 1, 11x(8) =y ()] + f;lx(f) —y(@lde?

16) Kakue u3 NPUBOAMMBIX HHKE (YHKIHUH ONpEACNAIOT PACCTOSIHUE B Kiacce (QYHKIIHH,
HerpepsIBHO auddepeHnupyembix Ha otpeske [0, 1]:

1) p(x,y) = maxeejo)lx(®) —y(O;

2) p(x,y) = 1x(0) — y(0)| + maxeefo,q)|x(t) =y (O)1;

3) p(x,y) = maxepoq|x(t) — y(®)| + maxepo 12’ (t) — y (O)I;

4) p(x,y) = max, ]Ix(t) y(®Ol + max, 1 1]|x © -y @I
17) Haiitu paccrosiaue Mexay yakmusimMu x(t) = sin 2t ucos 2t B mpoctpanctse 1) C[0, ];
18) Haiitu paccrosnue Mexkay Gyakiuamu  x(t) = t3 +t ny(t)=2t3 + t?> B npocrpaHcTse
19) UccnenoBark Ha CXOAUMOCTH MOCIIEA0BATEIBHOCTE {X) } B mpoctpanctee 1)IT; 2)1%; 3) I%:

1 _ _ _ _n

a) xx = (;, 0,...,0); 6) x,=(e72,1,1, ..., 1); B)x; = (e7¥,e k2 ek );
r) x; = (cosk,2,2,..,2); n) x, = (kz, %,%, ,%)
20) MccnenoBath Ha CXOAUMOCTH HOCIEI0BATEIBHOCTD {X } B IpocTpanctse 1)l;; 2)1,. 5 3)ls

Dae=(13,.,500..)  Mx=(22.,200.); &) x¢ = (0,..,0,3,0,...);

— (L L : — (e—k :
) e = (0 e ae, o ) 9 = (€75,0,0,..,0,7,0,0 ..);

L 00 (1L
e = (5,0,0,...,0,2=,0,0,.. ); 1) 1 = (1,ﬁ,ﬁ,. ,\F,oo ).
21) Uccnenosath Ha cxoaumocTh B mpoctpanctee 1) C[0,1];2) L, (0, 1) [IOCJIEI0BATEIbHOCTD
t
a) x(t) = tk; 0) xi(t) =sint— sini; B) x,(t) = 1) x(t) = e’k

1) x,(£) = tF — k1 o) xp (t) = t* — t2%; %) x,(t) = tekt,
22) B xakux npoctpanctBax L, [0, 1] 1 k kakoMy mpeJieny cXoaaTcs IocIeloBaTebHOCTH:

=
=

k2+

1 1
(6 = Vk, te€ [O,E]; 5 () = In(k),t € [O'Z];
0, te(;,l] te( , 1]
B) X (t) = {ek,t © [0'%] o B (t) = \1/_ 8 [I) ]
0, te (1] = te(;,l]

23) Uccnenosars Ha cxoauMocTh B ipoctpanctse 1) C[0,1]; 2) L, (0, 1) psasi

a) Trooth; 6) Tipso(1 — O)tK; B) Xz, e kD),
24) SIBisieTcss M OTKPHITBIM ~ MHOXeCTBO ~ (yHKmuii w3 mpoctpanctBa ([0, 1],
YIOBIIETBOPSIONINX YCIOBHUIO!

a)0<x(t)<1+t? te(0,1),

6) [, lx(t)ldt < 1;

B)f, x()dt <1;

1

D x| <22
25. SBnsieTcs M 3aMKHYTBIM MHOKeCTBO (pyHKumii u3 C[0, 1], yIOBIETBOPSIONIMX YCIOBUIO
a) sgnx (%) =1;



0) sgnx(t)=1,t € [0,1] ?

26. SBIAOTCS JIM KOMIIAKTHBIMH, mpeakoMmakTHeiMu B C[0, 1] caenyromume cemelicTa

byHKIHH;

)M = {x(@®)] |x(0)] < Ko, |x(©)] < Ky, t € [0,1]};

2) M = {x(B)]1x(0)] < Ko, [, Ce(0)?dt < Ky };

3 M={x®lx@®] <t tel01]}

4) x,(t) =t% ecm a)0<a;<a<a, <o 0)0<a; <a;

5) x,(t) =e®*®, ecnu a)a €R; 6) @ = 0;B) a < 0;

6) x,(t) =sin(at), ecin a)a ER,; 0)0 < a < a, < ™;

7) x,(t) =sin(a+t), ecmma)a €R; 0)0 <a; < a < a, < ™?

27. IIpoBecTH IpoLECcC OPTOroHaNU3auyu cuctembl Gyukumii {1, t, t2, t3} B mpocTpancTse
a) L,(—1,1) ; 0)L,(0,1).

28. B mpoctpancTBe [, HATH MHOXECTBO BEKTOPOB, OPTOTOHAJIBHBIX BEKTOPY X , €CIIU
a)x, = (0,0,..,0,1,0,..); 6) xo = (0,1,0,1, ...): B)x, = (1,1,..,1,00,...).

29. B mpoctpanctse L, [—1, ] Haiitu npoekiun GyHKIuit

a) x(t) =0; 6)x(t) =sin (2) B) x(t) =t; 1) x(t) =cos2t

Ha noanpocTpancTBo Xy = {x(t) = ¢; + ¢, sint + c3 cost}.

30. B mpoctpanctse L,[—1, 1] Haiitu npoekunu GyHKIMIA

a)x(t) =t%; 6)x(t) =1t3

Ha nognpocTpanctBo X, = {x(t) = ¢y + c,t}.

6 cemecTp

1. Kakue u3 npuBeeHHBIX (HOpMYIT 33/1at0T OIIEpaTop:
1) Alx(t)] = max_ oz x@I5 A ¢[0,1] - [0, 1] ;

2) Alx(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[0,00) - C[0, 0);

5 Alx(t)] = x(O) A: L,(0,1) » L,(0,1);

6) Alx(t)] = O A:C[0,1] - C[0,1];

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

8) Alx(t)] = f x(t)dt, A: C[0,1] - C[0,1] ;

9) Alx(t)] = f x(t)dt, A: L[0,00) = L[0,»);
10) A[x(t)] = SLgnx(t) A:C[0,1] - C[0,1];

11) A[x(t)] = f x(1)dr, A:C[0,1] - C[0,1] ;

12) Alx(t)] = [} e x(t)dt, A:C[0,1] - C[0,1];
13)Ax—(x1, ’;3) Az ly = ly;
14) (A0) () = Xy, Zksinkt, A: l, — C[0,1];

15) Ax = (x(1),x(5), (3),~). A clo1] >

16)Ax=(x1,7,T,...), Ay >l

17) Ax = (x,x3,x3,...), A: I, >1,?

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONIEPATOPOB B 33JAHHBIX MPOCTPAHCTBAX



1)
2)
3)
4)
5)
6)
7)

3.

1)

2)
3)
4)
5)
6)
7)
8)
9

4.

C[0,1] = C[-1,1]; 8) L.(0,1) - L,(0,1);

R? 5 R3: 9) €(0, ) -1, ;

I > 1, 10) L,(0,1) = C[0,1] :
l, - C[0,1]; 11) C[0,1] - I

R3 > R?; 12) C[0,1] - C[1,3];
l, - R? 13) c[0,1] = L, .

loo _)ll;

Kakwne u3 IMPUBECACHHBIX HUXKEC OIICPAaTOPOB ABJIAIOTCA JIMHEUHBIMU?

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

Alx(0)]
Alx(®)] = f (t3 + ¥)x(r)dr, A: C[0,1] - C[0,1] ;
[x(t)] = cos 2x(t), A: C[0,1] - C[0,1];
[x()] = tx(t?), A:C[0,1] - C[0,1];
[x()] = |x(t)|], A:C[0,1] - C[0,1];

Alx(®)] = [ et dr, A:C[0,1] - C[0,1];
(Ax)(t) = cos(tx,), A : R? - C(—o0,00);
(Ax)(t) = 4x?t + 3x,t%, A : R? > C(—o00,);
(Ax)(t) = xysint — 3x,Vt, A : R? = C(—00,0);

A
A
A

HpOBepI/ITL JIMHEMHOCTh H OI'paHU4YC€HHOCTD (l)yHKI_II/IOHaJIOB U HaWTH HuX HOPMBI
B ll ,lz,loo:

D) f0) =T 2) f() = SR (-Diae 3) f00=55, 22k

Haiitn HOpMy nuHeliHoro ¢ynknuonama a) B C[0,1], 6) B L,[0,1],8) B L,[0, 1],
1
3aJJaHHOTO BBIPAYKCHHEM fo h(t)x(t)dt, ecnu pyukiuss h(t) paBHa:

-3, 0<t<0,6, N
1) {0,2, 06<t=<1; 10) cos (t — 5)’

2) In(e+3); 11) 3 — ¢;

3) 2t—1; 12)t2—4t+§;
H -l 13) cosmt;

5) sin <T[ (t N %))’ 14) 2-sinmt ;

&) e~ 3 15) vVt +4 ;

7) t? + 3t — 2; 16) VtZ2—t+6;
8) cos 2mt; 17) e -3:
R 18) ch2t.

9

HaiitTu HOpMBI ClieyIOIKX OnepaTopoB.

1) Alx(O)] = [, x(2)dz, A € £(C[0,1]);

2) A[x(®)] = x(t), A€ L(C[0,1],C[0,1]):

3) Alx(t)] = t*x(t), A € L(L,[0,1]);

4) Alx(t)]= e”lx(t) A€ L(clo,1]);

5) Alx(t)]=— (t) A € L(C[0,));
[x(®)]=

6) Alx(t) f x(r) sintdr, A € L(C[0,1]);



10.

11.

7) Alx(®)]=t?x(0) — tx (), A € £(C[0,1]);

8) Alx(t)]=x(t*), A € L(C[0,1]);

9) Alx(D]=(t* + 2)x(0), A€ L(C[0,1]);

10) A[x(2)] :tf x(t)dt, A€ L(L,[0,1]);

11) A[x(t)] f 2t + ¥)x(t)dr, A€ L(L{[0,m]);
[
[
[

12) A[x(t)] f (t— 7+ Dx(r)dr, A€ L(L,[0,7],C[0,m]);
13) A[x(t)]= f (sint + 2 cost)x(t)dt, A € L(C[O0, ], L,[0, ]);
14) A[x()] f (Zt —1)%x(t)dr, A€ L(L,[0,m]);

15) Ax =( x, 2 —?3,...), A€ L(y:

16) Ax = (x—z Zﬁ,%, ) A€ Llly);

3 4
17)Ax - (Xl, X3, xZ + x5)r A € L(lOOI R3)

Haiitu oneparop, conpspkennbiit omeparopy A € L(1,):
1) Ax = (x4, ...,%,,0,0,...)

2) Ax = (A1x1,A5%5, i, AnXp, ), {44} € l;

3) Ax = (0,xq,x5,...);

4) Ax = (xy,X3,...);

5) Ax = (5x; — 2x5, X3, X4, ...).

Haiitu oreparop, CONPSKCHHBIN orepaTopy A € L(L,[0,1]),
Alx(t)] = fol K(t,s)x(s)ds, ecnu dyukius K (t, s)uMeeT BUA:
1) 1; 8) te™*
2) t, 9) t(e* —2);
3) s; 10) .
1+t
4) t-s; 11) sin(t — 2s);
5) t+sin2s; 12) et=s cos(t3 - \/E);
6) |2m — 2s|sin 4¢; 13) tsins — s?cost.
7) 2t-3s;

Vcenenosats obpatumocts oneparopa A € L(1,), 3a1aHHOro GeckoHeuHol MaTpuueit
(a,), ecu:

1) ap=1+(-D% 2 ay=7  3):=<lal<4.

Hccnenosate obpatrmocts oneparopa A € L(C[0,1]), 3a1aHHOTO COOTHOIIEHHEM:

Alxo ()] = xo(t)x(t), rne

D x@®=0C-c)—lt—cl, ce(ab) 2)x@t)=(t-c), c€(ab);

2) xo(t) =1+ t2.
Hccnenosarts obpatrumocts oneparopa A € L(C[0,1]):

1) A[x(t)]‘ftx(s)ds

2) Alx(t)]= f tsx(s)ds;

3) A[x(t)]=x(t)f x(s)ds;
4) Alx(®)]= X(t)—f x(s)ds;



5) Alx(9)]=x(t) — [ sx(s)ds.
Ecnu onepatop A oOpatuM, TO HailTH ero 0OpaTHBIN.
12. Kakue u3 onepatopoB A € L(l,) BIOJIHE HEMIPEPHIBHBIL:

1) Ax = (0,x1,%5,...), 2) Ax = (x5,%3,,...), 3)Ax = (x—z GE ),

2’3
13. Kakwue u3 oneparopos A € L(C[0, 1]) BrosiHe HENPEPHIBHBL
1) Alx(O)=f, x(s)ds;
2) Alx(6)] = (¢ + 2)x(t);
3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);
4) A[x(t)]:fote“x(s)ds;
5) Alx(O)]=x(t?).
14. Haiitu cOOCTBEHHBIE 3HAUYEHHUS K COOCTBEHHBIE BeKTOPHI oreparopa A € L(Iy):
1) Ax = (X1 + x5, X5, e, Xppy o) ) 2) Ax = (x3,x1,x2, ,xn) :
3) Ax = (—xq4, X3, e, (D)%, ..) s 4) Ax = (X1, X2, ) X0, 0, ...);
5) Ax = (0,0, ...,0,%,,0,, ...): 6) Ax = (2,2,..);

7) Ax = (0,%1, %5, ., Xp,.); 8) Ax = (x3,x3,, ...).3

15. HaiiTu CrieKTp u CIIeKTpasbHBIN paauyc oneparopa A € L(C[0,1]):
1) A[X(t)]=f(fx(5)ds; 2) Alx(®)] = (t + 2)x(0); 3) A[x()] = tx(b);
4) Alx(®)]=], tsx(s)ds; 5) Alx()]=[](t + s)x(s)ds.

16. PemmTh ypaBHEHHE MPHU 3aaHHBIX 3HAYCHUAX CBOOOAHOTO wieHa f(t):

1) x(t) =1 [; x(s)ds + (), @) f(t) =1,6) f(£) =£,B) f() = 1—¢;
2) x(t) = fol tsx(s)ds + f(t), a) f(t) =t,6) f(t) =t%B) f(t) =t — t*;
) x(t) = fon cossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;

4) x(t) = fonsintcossx(s)ds + f(t), a) f(t) =sint,6) f(t) =cost;

5) x(t) = f_ll(ts + t?2s)x(s)ds + f(t), a) f(t) =1,6) f(t) =t + ¢t;

6) x(t) = fozn cos(t —s)x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oHJ1 OLIECHOYHBIX CPEACTB A/l MPOBeAeHUs POMEKYTOYHOMN aTTeCTAlUH.
[TpoMeXyTOUHBIM KOHTPOJb OCYIIECTBISETCS B KOHIIE KaXJ0ro cemecrpa B ¢dopme
JK3aMeHa.

IIpumepHBbIii NepedyeHb BONPOCOB /ISl MOATOTOBKH K IK3aMeHY.

IIpuMepHBIii IIepedyeHb BOIIPOCOB Ul MOATOTOBKU K dK3aMeHy 110 DyHKIIMOHAILHOMY aHAIIU3Y,
S cemecTp.

1.Ilepuoanueckue BenuuuHbl. ['apmonndeckuit ananus. [lonsrue psga. Koadduuuentsr dypoe.
2.Nurerpan Jupuxie.

3.JIemma Pumana. Cnenctsue U3 Heé.

4.1IpuHIuMN JOKaIU3aluy.

S.IIpu3naku Juan n Jlnnmmna cxoaumMocTH psga Oypbe B TOUKE.

6.Paznoxenue B psin @yppe 115 IPOU3BOIBHOIO IPOMEKYTKA.

7. Paznoxenue B pan Oypbe Heepruoaudeckon QyHKIUH.



8. Paznoxenue B psag @ypbe TOJIBKO IO CHHYCAM U TOJBKO M0 KOCUHYCaM.
9.Heo6xomumMocTs 006001IeHNS TTOHITHS HHTETpaia Pumana.

10.MHuoxectBa Touek. [lonsaTue mepel. CBoWCTBa MEPHI.

11.MHuosxecTBO Mephl HOJIb. OnIpeesieHus, IPUMEPHI.

12.M3mepumblie GpyHKIuu. Teopema 00 SKBHBAJICHTHBIX OMPEACICHUSIX U3MEPUMON (HyHKIINH.
13.CRoiicTBa U3BMEPUMBIX (PYHKITHH.

14.Murerpan Jlebera oT orpannyeHHON n3mMepumMoil pynkiun, noustue. Teopema o
cyuiectBoBaHMM uHTerpana Jlebera. CpaBHeHue ¢ uHTerpaiom Pumana.

15.1urerpan Jlebera no npou3BoIbHOMY H3MEpUMOMY MHOKeCcTBY. CBolicTBa 1-5.
16.CgoiicTBa 6-9 unTerpana Jlebera.

17.Murerpan Jlebera oT HEOrpaHUYEHHOU (YHKIIHU.

18.ITonsitue Ly[a, b]. Teopema o B10KEHMU IPOCTPAHCTB.

19.JInnelHOCTH IPOCTPaHCTB Ly|a, b].

20.HepaBenctBo I'€nbaepa.

21.HepaBeHncTBO MUHKOBCKOTO.

22 Jluneiinble npoctpanctBa. Onpenenenus. [Ipumepsr. U3omopdusm.

23.JIuneiinas 3aBucUMOCTbh. bazuc. PasmepHocTh. @akTOp-TIPOCTPAHCTBO.

24.Teopema 0 pazmepHOCTU (HaKTOP-NPOCTPAHCTBA.

25.JIuHeliHnple HOpMUPOBaHHbIE TpocTpaHcTBa. OnpeneneHue. [Ipumepsr.

26.1Ipenen nocnenoBarenbHoctu B JIHIL.

27.CBoiicTBa IIpeIeioB. 3a1a4uu.

28.OT1KpBITHIE U 3aMKHYThIe MHOXKecTBa B L. [IpenenbHas Touka. Teopema.
29.OkBuUBaNEHTHbIE HOPMBI. TeopeMa 00 3KBUBAJIEHTHBIX HOPMaX B KOHEUHOMEPHOM
IPOCTPaHCTBE.

30.Paccrosinue ot Touku 10 noanpocrpancTsa. Jlemma Pucca o moutu neprieHaUKyIspe.
31.dyHIaMEHTaILHOCTD B JINHEHHOM HOpMUPOBaHHOM npocTpancTse. [lonstus. CoiicTBa
32.banaxoBble npoctpaHcTBa. [lonsTus. [Ipumepsr.

33.IIpuMep HEMOIHOrO HOPMUPOBAHHOTO MPOCTPAHCTBA.

34.Psapl B HOpPMUPOBAaHHBIX IPOCTPAHCTBAX: CXOAUMOCTb, Kputepuii Komm, abcontoTHas
CXOIUMOCTb.

35.1IpuHUUT BIOXKEHHBIX 1IAPOB.

36.Teopema bapa.

37.KomnakTHbIE MHOKECTBAa B HOPMUPOBAHHBIX IPOCTPAHCTBAX, OTPAHUYEHHOCTb U
3aMKHYTOCTbh KOMIIAKTHOI'O MHOKECTBA.

38.IIpenxomnakTHeIe MHOKECTBA. CBSA3b C KOMIIAKTHBIMU MHOXECTBaMH.

39.Kpurepuit Xaycnopda npeikoMIaKTHOCTH MHOXECTBa HOPMUPOBAHHBIX MPOCTPAHCTB.
40.KoMIakTHOCTh U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaIbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Apuena.

42 baHaxoBbl€ POCTPAHCTBA cO cUeTHBIM 6azucoMm. [Tonarue. [Ipumepsr.
43.0Omnpenenenrie v NpuMepsl cenapadenbHbIX HOPMUPOBAHHBIX POCTPAHCTB.

IIpuMepHBIii TepedeHs BOIPOCOB ISl MOATOTOBKY K 3K3aMeHy 10 DyHKIIMOHAIBHOMY aHAIN3Y,
6 cemecTp

1.Onpenenenue runb0epToBa npocTpaHcTsa. [lpumepsl.

2. OpTOroHaTBLHOCTH B THIILOEPTOBOM MpOocTpaHcTBE. Teopema 00 0JHO3HAYHOM MPECTABICHUN BEKTOPA B
BHJIE CYMMBI €0 MPOEKIINI Ha OPTOrOHAIbHBIE MOANPOCTPAHCTBA.

3. Jlemma 00 OPTOTIOHAJIBHBIX MMOANIPOCTPAHCTBAX.



4.OpTOHOPMHUPOBaHHbBIE CHUCTEMBI B THIIEOEPTOBBIX npoctpancTBax.CylecTBOBaHUE
OPTOHOPMHPOBAHHOTO Oa3uca B cenapabenbHoM H-npoctpaHcTBe.

5.Psaap1 @ypbe B H-ipocTpancTBe. IKCTpEMaIbHOE CBOMCTBO YACTUYHBIX CyMM psifia Dypre.
6. [lomHOTa M 3aMKHYTOCTh OPTOHOPMHPOBAaHHOM cucTemMbl B H-ipocTpaHcTBe.

7. Teopema Pucca-®umepa B H-pocrpanctse.

8. M3omopdusm H-npocTpaHcTs.

9.Jluneiinbie ¢ynkumonansl B JIHIT . Omnpenenenne. Teopema 0 KOpa3MEpHOCTH Sapa JHHEHHOTO
(dhyHKIIMOHATA.

10. Teopema Xana-banaxa B TMHEMHOM IIPOCTPAHCTBE.

11. Jluneitnbie HenpepbiBHbIE (QyHKUIMoHans! B JIHIL.HenpepbIBHOCT, M OTrpaHUYEHHOCTH JTMHEHHOTO
¢bynkuonana B JIHII.

12. Teopema Xana-banaxa B JIHII.

13. ConpsprenHoe mpoctpancTBo L. Teopema o momHoTe L*.

14.Cnabas cxoqumocts B JIHIL

15.Teopema Pucca o mpejcraBieHuy JUHEHHOTO HEMPEepPhIBHOTO (hyHKITMOHANA B H-TipocTpancTBe.
16. JIuneitnplii onepaTop B IMHEHHOM IpocTpaHcTBe. [loHsTre, npuMepsl.

17. Jluneitnsiii HenpepbiBHBIN oniepaTop B JIHIL. HenpephiBHOCTh U OrpaHUYEHHOCTb .

18.Hopma nuneiinoro oneparopa. CBoKCTBa, IPUMEPBHI.

19. PaBHOMEpHas CXOAMMOCTH JIMHEHHBIX OINMEPATopoB. TeopeMbl O PaBHOMEPHOW CXOIAMMOCTH B
enuanaHOM Kpyre. Crencraue. [TomHora mpocrpancrsa L(L,L,).

20.Cunbnas cxomumocts B L(L, L,) IIpumepsr.

21. [IpyHUIMT paBHOMEPHOI OrpaHUYEHHOCTH.

22. Teopema banaxa-1lITeitnraysa.

23. O6paruslii oneparop. Onpenenenue. Teopema o nmuHeiHOCTH onepaTtopa A~

24. JlocTaTo4HOE yCIOBHE OTPAaHUYEHHONW 0OPaTUMOCTH JJMHEHHOTO oIleparopa.

25. Teopema o cymecTBoBanuu oneparopa (I + A)™ L,

26.Teopema 006 orpaHU4YEHHON 00OPAaTUMOCTH OMepaTopa, OJU3KOro K OrpaHUUYEHHO 00paTUMOMY.
27. PerynsipHoe MHOXKECTBO, CIIEKTP U pe30JIbBEHTA JMHEHHOT0 oneparopa. CrieKTpabHbIN paguyc.
28.IlonsTHE COMPSIKEHHOTO oreparopa. TeopeMa o ero npejacraBieHu B H-npoctpaHncTse.

29. Teopema 0 TMHEHHOCTH U HEMPEPHIBHOCTH COMPSKEHHOTO OIepaTopa.
30.CamoconpsikeHHble onepatopbl. CBolicTBa.

31.0mnpenenenne U NpoCTENIINE CBOWCTBA KOMIIAKTHBIX OIEPaTOPOB.

32. Teopema 0 CTPYKType KOMITAKTHOT'O OIEepaTopa.

33. IlepBas Teopema dpearoapma.

34. Bropas reopema @penrosbma.



35. Tpetbs Teopema @penroybma.

36. Pemienue uHTErpanbHbIX ypaBHeHU @penroiabma 2-ro poja npu Majblx L.

37. Ilpumenenue TeopeM Ppearonbma K pelIeHUIO HHTErPajIbHbIX ypaBHEeHU Dpearoapma.

38. IIpuHIMI CKUMAIOITUX OTOOpaKEHUH.

39. IlpwnoxeHust MPUHITUIIA COKUMAIONTUX OTOOPaXEHUH K PEIICHUIO CHCTEM JTMHEHHBIX YpaBHEHUH.
39. IlpuMeHeHne TPUHITUIIA CKUMAIOIUX OTOOPAKEHUN K PEIICHUIO HHTETPAJIbHBIX YPaBHEHUM.

40. [Ipoussoanas o ['aro.

41. IlpousBognas dpere.

Kpurtepun BbicTaB/IeHUS] OLIEHOK.

OlLieHKa «OTIIMYHO:

— CHUCTeMaTU3UPOBAHHBIE, ITYOOKHE U MOJHBIC 3HAHUS 110 BCEM pasjiesiaM AUCIUIUINHBL,
a TaKkKe [0 OCHOBHBIM BOIPOCAM, BBIXOISIINM 3a MPeAebl yueOHOU MPOrpaMMBl;

— TOYHOE HCMOJIb30BAHUE HAYYHOM TEPMHUHOJOIMM CHCTEMATUYECKH TIPAaMOTHOE H
JIOTMYECKU MPABUIILHOE HU3JI0’KEHUE OTBETA Ha BOMPOCHI;

— Oe3ymnpeyHoe BIAJACHUE HMHCTPYMEHTapUeM Y4eOHOW AUCIUIUIMHBI, YMEHHE €ro
3¢ (HeKTUBHO UCIIONB30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BBIp@XKEHHAs1 CIIOCOOHOCTh CAMOCTOSITEILHO U TBOPUYECKHU pelIaTh CIOKHBIE MPOOIEMbI
Y HECTaHJApTHbBIEC CUTYAIUH;

— IMOJIHOE U TJIYOOKOE€ YCBOEHME OCHOBHOM U JONOJHUTEIBHOW JIUTEPaTyphl,
PEKOMEHI0BAaHHOW yueOHOW MPOrpaMMOil 10 TUCHUTUIHHE;

— YMEHHE OPUEHTHUPOBATHCS B TEOPHUSAX, KOHIEHIUAX W HAMPABICHUAX JUCIHUIUIMHBI U
JlaBaTh UM KPUTHYECKYIO OLIEHKY, UCIIOJIb3Ysl HAYUHbIE JOCTUKEHHUS IPYTUX AUCLUILINH;

— TBOpYECKasi CaMOCTOATENIbHAs paboTa Ha MPaKTUYECKUX/CEMHUHAPCKUX/Tab0paTOPHBIX
3aHATHSIX, AKTUBHOE YYacTHe B TPYNIOBBIX OOCYXJCHUSX, BBICOKHHA YpPOBEHb KYIBTYPhI
HCIIOJIHCHMS 3aJaHHIL;

— BBICOKUH ypOBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMITETEHITU M.

OneHka «Xopouo»:

— IOCTAaTOYHO TMOJIHBIE U CUCTEMATU3UPOBAHHBIEC 3HAHUS 10 TUCIUILIINHE;

— YMEHHME OPUEHTUPOBATHCS B OCHOBHOM TEOPHSX, KOHLEMNIMSIX W HaMpaBICHUSAX
JTUCIUTIIIMHBI M 1aBaTh UM KPUTHYECKYIO OIICHKY;

— HCMOJb30BaHUE HAyYHOW TEPMHMHOJIOTUHU, JIMHTBUCTUYECKH U JIOTHUECKH MPABUIBHOE
M3JI0KEHUE OTBETA HAa BOMPOCHI, yMEHHE JIeNIaTh 000CHOBAHHBIE BHIBOJIBI;

— BJIQJICHUE UHCTPYMEHTAPUEM IO AUCIHUIUIMHE, YMEHUE €r0 UCIIO0Ib30BATh B IOCTAHOBKE
U PEIICHUH HAYYHBIX U TPO(ECCHOHANBHBIX 3a/1aY,

— YCBOEHHE OCHOBHOW W JIOTIOJHUTEIHHOW IUTEpaTyphl, PEKOMEHIOBAHHOW Yy4eOHOM
MPOrPaMMOM TIO AUCUHUILUIAHE;

— caMocTofATeNbHas paboTa Ha MPAKTUYECKUX 3aHITHSIX, Y4YacTHE B TPYIIOBBIX
00CYXICHUSIX, BBICOKHI YPOBEHB KYJIBTYPBI UCTIOTHEHUS 3a/IaHUM;

— cpenHudl ypoBeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodeil mporpamme
KOMIIETCHITNH.

O1ueHKa «y/10BIETBOPUTEIBHOM:

— IOCTATOYHBIA MUHUMAJILHBIA 00bEM 3HAHUH 110 JUCLUILINHE;

— YCBOEHHE OCHOBHOM JIUTEPATYpPbI, PEKOMEHIOBAHHON y4eOHOM MporpamMmoit;



— YMEHHUE OpPUEHTHUPOBATHCS B OCHOBHBIX TEOPHSX, KOHIEMUIUSAX U HANPABICHUAX IO
JUCLUIUIMHE U JaBaTh UM OLCHKY;

— HCIIOJIb30BAHUE HAYYHOW TEPMHUHOJIOTUH, CTHJIMCTUYECKOE M JIOTMUYECKOE MU3JI0KEHHE
OTBETa Ha BONPOCHI, YMEHUE JIeJIaTh BBIBOJIbI 0€3 CYILIECTBEHHBIX OLIMOOK;

— BJIaJICHHE WHCTPYMEHTApHEM Y4YeOHOH AMCHUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
pELICHUH TUIIOBBIX 3a/1a4;

— YMEHUE I0J1 PyKOBOJICTBOM IPEIO/IaBaTeNsl pelaTh CTaHAAPTHBIE 331a4H;

— pa0boTa noj pyKoBOJCTBOM IPENOAABATENs HA MPAKTUYECKUX 3aHITUAX, TOMYCTHUMBIH
YPOBEHb KYJIbTYphI UCIIOJIHEHUS 3a/1aHUi;

— JOCTaTOYHBIH MUHUMAJbHBIA YpOBEHb CHOPMUPOBAHHOCTH 3asBIECHHBIX B paboueii
IIporpaMmme KOMIIETCHIIUHN.

OrneHKa «HEey1OBJIETBOPUTEIBLHON:

— (pparmMeHTapHBIC 3HAHUA [0 JUCLUIUINHE;

— OTKa3 OT OTBETa (BBIITOJIHECHHUS TUCbMEHHON PabOThI);

— 3HAaHUE OTIENIBHBIX HCTOYHHKOB, PEKOMEHJOBAaHHBIX Y4YeOHOW MPOrpaMMoi IO
JUCLUIUINHE;

— HEYMEHUE HUCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4#e rpyobIX OMHOOK;

— HU3KUH YPOBEHb KYJIbTYpPbl UCIIOJIHEHHUS 3aJaHUM;

—HU3KUH  ypoBEeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabouel mporpamme
KOMITETEHIIWM.

OneHouHble cpencTBa Uil HMHBAJIMIOB U JIMI C OTrPAHUYEHHBIMH BO3MO>KHOCTSMH
3JI0POBBSI BHIOUPAIOTCS C YI€TOM UX WHAMBUIYAITBHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— IpU HEOOXOAMMOCTH HMHBAJIMAAM M JIMLIAM C OrPAHUYEHHBIMH BO3MOXHOCTSIMHU
3/10pOBbS [TPEIOCTABIISETCS JOMOJIHUTEIBHOE BPEMsI ISl HOATOTOBKU OTBETA HA 3K3aMEHE;

— IIpU IPOBEJICHUH IPOLEAYPbI OLICHUBAHUS PE3YyIbTATOB 00yUEHHsI MHBAJIMAOB U JIULL C
OTPaHUYECHHBIMH BO3MOXXHOCTSIMH 3/I0POBBSI IPETYCMATPUBAETCS MCIIOJIb30BaHNE TEXHUYECKUX
CpEeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUAYAIbHBIMUA OCOOEHHOCTSIMH;

— TIpY HEOOXOAUMOCTH ISl 00YHAIOIIUXCS C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBBS
U MHBAJIUAOB TpOLESypa OLCHUBAHUS pE3yJIbTaTOB OOyUYeHMs] 10 JUCLUILUIUHE MOXKET
MIPOBOJUTHCS B HECKOJIBKO ITAIIOB.

IIponiennypa orneHMBaHUS Pe3yJabTaTOB OO0YYEHHs MHBAJIUAOB M JIHII C OrpaHUYEHHBIMH
BO3MOKHOCTSIMH 3JIOPOBBsSI 110 TUCIHMIIMHE MPEIyCMaTpUBaeT NMpeoCcTaBIeHue HH(HOpMAIH B
dopmax, afanTHPOBAHHBIX K OTPAHUYECHUSAM HX 370POBbS M BOCIPUATHS HH(POPMALIUU:

JUist T ¢ HApyIICHUSIMH 3PEHHS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JUist U1 ¢ HapyIIEeHUsIMU CITyXa!

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig U1 ¢ HapyLIEHUSIMA OIIOPHO-JBUTATEIBLHOTO anmnapara:

— B I1e4aTHoM (opme,

— B (popMe JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeyeHb MOXeET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
0o0ydJaronmxcs

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJIbLHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIst).
5.1 OcHoBHas JiuTEpaTypa:



1. Harancon W.I1. Teopust (hyHKIMIA BelIeCTBEHHOM NIepeMEHHON: YUeOHUK ISl BY30B. 5-€
u3., crep. — CI16.: UznarensctBo “Jlans”, 2008. — 560 c.: . — (YueOHukH 17151 By30B. CrienmaisHast
muteparypa). ISBN 978-5-8114-0136-9

2. Jlrocrepruk JILA., Co6oneB B.W. Kpatkwii Kypc (hyHKIIMOHAIEHOTO aHAIM3a | Y4eOHOoe
niocobue. 2-e u3., crep. — CI16.: 3narenserBo “Jlanp”, 2009. — 272 c. — (YueOHHUKH U1 BY30B.
CrienmanbHas nurepatypa). ISBN 978-5-8114-0976-1

3. Bnacosa E.A., Mapuesckwuii M.K. DnemeHTs! (pyHKIIMOHATBHOTO aHaM3a: Y 4eOHoe
nocobwue. — CI16.: M3garensctBo “Jlans”, 2015. — 400 c. — (YueOnuku my1st By30B. CrieraabHas
muteparypa). ISBN 978-5-8114-1958-6

4. T'ypesuu A.I1., Kopuer B.B., XpomoB A.Il. CoopHuK 33124 110 (PYHKITHOHATLHOMY
aHamm3y. YueOHoe nocoowue. 2-¢ u3., uchp.. — CII6.: U3narenscrBo “Jlans”, 2012. — 192 c. : wi. —
(Yuebnuku a1t By30B. CrienmanbHas uteparypa). ISBN 978-5-8114-1274-7

HJ’IH OCBOCHUA JUCHUIIIIMHBI MHBAJIMJAAMHU U JIMOAMH C OIr'PaHUYCHHBIMH BO3MOXKHOCTAMUA
3A0POBbA UMCIOTCA U3AaHHA B OJICKTPOHHOM BUAC B 3JI€KTpOHHO-6I/I6JII/IOT€‘-IHI)IX CHUCTEMAX .

5.2 JlonoiHUTEIbHASI JINTEPaTypa:

1. Kommoropos A.H., ®omun C.B. DnemenTts! Teopunt GyHKIHMA 1 YHKIHOHATIBHOTO
a"amm3a. — 7-¢ u3a. — M.: ©USMATIIUT. 2009. — 572 ¢. — ISBN 978-5-9221-0266-7

2 Tpenorun B.A. ®yHKIMOHANBHBIN aHATH3: YUeOHUK. — 4-€ u311., uchp. — M.
OU3SMATIINT, 2007.—488 c. — ISBN 978-5-9221-0804-1

3. JemunoBuu b.I1. COopHuK 3a/1a4 ¥ yIpaKHEHUH 110 MAaTEMAaTHUECKOMY aHAIu3y: Y4ueOHoe

mocooue. - Jlans, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Ilepeyenr pecypcoB  HHG(POPMANMOHHO-TEJEKOMMYHUKANMOHHON  ceTH
«HTEepHET», HEOOXOAMMBIX /1JI5l OCBOCHHS TUCIHUTLIUHBI

1. Bukunenus, CBOOOTHAS SHITUKJIOTIE TSI [DneKTpOHHBIT pecypcl]. —
http://ru.wikipedia.org

2. Karamor madopmanmonHoii cucrembl «EanHOe OKHO IocTyma K 0Opa3oBaTeIbHBIM
pecypcam». [DnektponHblit pecypc]. — http://window.edu.ru/window/catalog

3. DKcnoHEeHTa, 00pa30BaTEeNbHBIA MATeMAaTHICCKUI CaT. [DIEKTPOHHBIA pecypc]. —
http://www.exponenta.ru

4. http://allmath.ru (Bcs MaTemaTuka B OJJHOM MECTE)

7. MeToauveckue yKazaHus JJs 00y4aOUUXCS M0 OCBOEHHIO JUCIUIJIMHBI

Ilo Kypcy npenycMOTpPEHO NpPOBEACHHUE JIEKIMOHHBIX 3aHATUH, Ha KOTOPBIX JaeTCs
OCHOBHOI TeopeTHYecKHil Marepuas, J1a00paTOPHBIX 3aHATUH, MO3BOJIAIONIUX CTYJIEHTaM B
MOJTHOM Mepe 03HAKOMUTHCS ¢ pa3fefaMu (PYHKIIMOHATBHOTO aHAllM3a U OCBOUTHCS B PEIICHUU
MPAKTUYECKHX 3ajau.

Baxneiimm sTanmoM Kypca SIBISIETCS CaMOCTOsATENbHas paboTa MO JUCIUIUIMHE
«DyHKIIMOHAIBHBIN aHAIU3).

llenpto camocToATeNbHONW pabOTHI OakamaBpa SBISETCS  YIIyOJIeHHE 3HAHMIA,
MOJIYYEHHBIX B PE3yJIbTaTe ayAUTOPHBIX 3aHATUN. BripabaThIBatOTCS HABBIKM CaMOCTOSITENILHOMN
paboThl. 3aKPEIUISIOTCS OIBIT U 3HAHUS, TOyYeHHBIC BO BpeMs J1a00paTOPHBIX 3aHITHH.

CamocrosiTennpHasi paboTa CTYJAEHTOB B XOAE€ W3YYEHHUS JUCIUIUIMHBI COCTOUT B
BHIMIOJTHEHUH  WHAMBHIYANbHBIX  3aJaHMid, 3a/JaBaeMbIX  IIperojaBaTeieM,  BeAylIUM
nabopaTopHbIe 3aHATHS, MOATOTOBKU TEOPETUUYECKOro MaTepuasa K Ja00paTOpHBIM 3aHSTHSIM,


http://ru.wikipedia.org/
http://window.edu.ru/window/catalog
http://www.exponenta.ru/

HA OCHOBE KOHCIIEKTOB JIEKIIMA W Y4eOHOH IUTEepaTyphl, COTIACHO KAaJICHIAPHOMY IUIAHY H
MOJITOTOBKH TEOPETUYECKOTO MaTepuaia K TECTOBOMY OIPOCY, 3a4eTy M AK3aMEHY, COTJIACHO
BOIIPOCAM K 3K3aMEHY.

VYka3zanusi mo opopMIICHHIO padoT:

- paboTa Ha JIaOOPATOPHBIX 3AHATUSX W KOHCIIEKTHI JIEKIIUHA MOTYT BBIMONHITHCS Ha
OTJENIbHBIX JIUCTAX MO0 HEMOCPEICTBEHHO B pabouei TeTpaim;

- oopMIICHIEC UHIUBUIYaTbHBIX 3aIaHUN KEIIATEIIHbHO Ha OTACIbHBIX JINCTAX.

[IpoBepka WHIMBUAYATBHBIX 33aJaHUN IO TeMaM, pa300paHHBIM Ha J1a0OPATOPHBIX
3aHATHUSAX, OCYIIECTBISIETCS Yepe3 HEIENI0 Ha TEKYIIeM J1Jab0paTOPHOM 3aHSATHH, JTUOO B TCUCHHUE
HEJICJH TI0CJIe ATOTO 3aHATHS HA KOHCYJIbTAIINH.

Jlis pa3bsCHEHUS HETOHSATHBIX BOIPOCOB JIEKTOPOM M AaCCHCTEHTOM €XKEHEICIIBHO
MIPOBOJISATCSI KOHCYJIBTAIIUH, O BDEMEHU KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBoeHWW MUCHUTUIMHBI WHBATUAAMH U JUIAMH C OTPAaHUYCHHBIMH BO3MOXHOCTSIMU
3JI0POBbSI OOJIBIIIOE 3HAUCHHE HMMECT HHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTALUH) —
JIOTIOJTHUTEIHHOE Pa3bsICHEHNE YIeOHOTro MaTepuaia.

WuauBHayanbHbIE KOHCYJIBTAIlMM 10 TPEIMETY SIBJISIOTCS BaXHBIM  (DaKTOPOM,
CIOCOOCTBYIONUM HHJIMBHyaTU3allid O0y4eHUS W YCTAaHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy MpernojaBaTesieM W OO0YyYaroIUMCS HHBAJIMIOM WM JIMIIOM C OrpaHUYCHHBIMHU
BO3MOXKHOCTSIMH 37I0POBBSI.

8. llepeuenb MHGOPMALMOHHBIX TEXHOJIOTHI, UCNOJIb3yeMBbIX NPH OCYLIEeCTBICHHH
00pa30BaTeIbHOIO MpoLecca N0 JUCIHUILIHHE.

8.1 llepevyenb HHPOPMALMOHHBIX TEXHOJIOTHIA.

WHudopmanroHHbIe TEXHOJIOTUN — HE IPEYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00eCTeYeHHs].
[TporpammuoOe obecnieueHme - He MPETYCMOTPEHO.

8.3 Ilepevyenn MHGPOPMALMUOHHBIX CIPABOYHBIX CHCTEM:

1. CnpaBouno-npaBoBas cucrema «Koncynerant [Tmrocy (http://www.consultant.ru)

2. DnextponHas oubnmmoreunas cucrema eLIBRARY.RU (http://www.elibrary.ru)

3. DnektpoHHass OuOnuoreuyHas cucreMa «YHuepcuterckas Oubimoreka ONLINE»
(http://www.biblioclub.ru)

9. MarepuanbHo-TexHU4eckass 0a3a, HeoOXoauMasi JJsl  OCYLIECTBJICHUS
00pa3oBaTeILHOIO NMpPolecca Mo JUCUMUILIHHE

MatepuanbHO-TeXHUYECKOE 00ecreueHre TUCIUITUHBI U
Ne Bun pabot
OCHAIIIEHHOCTh
1. Jlekunonnsele 3aHATHs | JIEKIIMOHHAsT ayAUTOpHUsA, OCHAIIEHHAs NPE3E€HTAIMOHHON
TEXHUKOU (IIPOEKTOp, IKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpamMmmHubIM obecnieyennem (I10): A305.
2. JIaGopaTopHble Aynuropusi, OCHalleHHas y4eOHOW MeOeNbio (CTOJIBI, CTYIbs),
3aHSTUSA COOTBETCTBYIOIIEH KOJUYECTBY CTYJIEHTOB: 133.
3. I'pynnoseie Aynutopus A305.
(MHIUBUyaTbHBIC)
KOHCYJIbTaIlUH
4. Texkymuii  koHTpoJb, | Aynutopus A305.
IPOMEXKYTOUHAsS
aTTecTalus
5. CaMocrogrenbHas KabuHeT [uisi  caMOCTOSITENIbHOM  paboOThI, OCHAIICHHBIN



http://www.consultant.ru/
http://www.biblioclub.ru/

paboTta

KOMIIBIOTEPHON TE€XHHUKOW € BO3MOXXHOCTBIO ITOAKIIOYEHHUS K
cetu «/HTEpHET», NPOrpaMMON 3KPAaHHOIO YBEIWYEHUS U
00€CIEeUYEeHHbI JOCTYIIOM B 3JEKTPOHHYIO HH(OPMAIMOHHO-
oOpa3oBaTenbHyI0 cpeny yauBepcuteTa: 105.










