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oAU CH

Pabouast nporpamma aucuuIuinebl « OYHKIMOHAIBHBINA aHAIN3» YTBEPKIAEHA Ha

3acemaHnu Kadeapbl IPUKIATHON MaTeMaTUKH MPOTOKOJI Ne 25 «29» nroHs
2016r.

3aBenyromuii kadeapont YprenoB M.X.

V?f/noaHHCL
rd

Pabouas mporpamma oOcyxaeHa Ha 3aceqaHuy KadeIphl MPUKIaTHON MaTEeMaTHKU
npoTtokost Ne 25 «29» urons 2016r.

3aBenyromuii kadenpoit Yprenos M.X. ;

[ // MO CH

VYTBep:K/IeHa Ha 3acelaHNH Y4eOHO-METOAMYECKO KOMUCCHH (PaKyJIbTeTa
KOMITbIOTEPHBIX TEXHOJIOTHI U MPUKIIATHON MaTeMaTUKU
npoTokod Ne 7«29y urons 2016r.
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[Ipencenarens YMK ¢axynbrera Mansixun K.B. T il

MOAIIHICH

Penensenrsr:

[Tamommukosa TaTesgHa JIeoHnI0OBHA.

JIOKTOp TeJarorH4ecKuX HayK, KaHAUAAT (PU3NKO-MaTeMaTUYECKUX HayK,
npodeccop. [loueTHpIN pabOTHUK BBICIIIETO IPO(PECCHOHATLHOIO 00pa30BaHMS
P®. JTupexrop uncturyra pyngamentaibHbeix Hayk (MDOH) ®I'6OY BO
«KyoI'TY».

Mapxkos Buraimuin Hukonaesuy.

JoxTop Texnuueckux Hayk. [Ipodeccop kadeapb nHGOPMAIIMOHHBIX CUCTEM U
POrpaMMHUPOBAHMS HHCTUTYTa KOMITBIOTEPHBIX CUCTEM M HHPOPMALIMOHHOM
oe3onacHoctu (MKCullb) ®I'bOY BO «KyOoI'TY».






1 Hesn n 3axa4M N3y4YeHUs JUCHHUIIIMHBI .
1.1 Henu u3yyeHus1 AUCHUILIAHBI.

Llenbro npenoaBaHus U U3y4eHUS TUCHUIUTMHBI « DYHKIIMOHAbHBIA aHAJIN3) SBIIACTCS
OBJIAJICHUE CTYICHTAMU METOJaMH (PYHKIIMOHATHHOT'O aHAIM3a HETIOCPEICTBEHHO
MPUMBIKAIOIIUMH K 33][a4aM MPUKIAJHON MaTeMaTUKH, KOTOPbIE HEOOXOUMBI C OJTHOM CTOPOHBI
1Tt pOpMHUPOBAHUS HABBIKOB PabOTHI ¢ a0CTPAKTHBIMUA MAaTEMATHUYECKUMU TTOHITHSIMH, a C
JIPYroil CTOPOHBI JJIsl BOCTIPUATHSI C OOIIETECOPETUUECKUX O3UIIUHN UACH U METOJOB CMEKHBIX
JUCLIUIUINH, TOATOTOBKHU BBIITYCKHUKA KAK U K HAYYHO-HCCIIEA0BATENBCKON AEATEIbHOCTH, TAK U
K MPOU3BOJICTBEHHO TEXHOJOTUYECKON JEATEILHOCTH B 00JACTH PEIICHUS MPUKIIAIHBIX 3a/1a4.

1.2 3agauu AUCHUILIMHEL.

3anayeil u3ydeHus IUCUUIUIMHBI “DYyHKIMOHAIBHBIA aHAINU3 SBIISIETCS pa3BUTHE
CHOCOOHOCTEH CTy/]eHTa IOHUMAaTh, COBEPILICHCTBOBATh U IIPUMEHSTh COBPEMEHHBIN
MaTeMaTUYeCKHI anmnapar Mpy PeIIeHUHN 3a/1a4, BOSHUKAIOIINUX Ha MPAKTUKE U B HAYYHO-
UCCJIE0BATEIbCKOM NEATEIbHOCTH.

1.3 Mecro aucuuninnbl (MOAyJist) B CTPYKType 00pa3oBaTe/IbHOIi IPOrpaMMBbl.

Kypc «®yHKIMOHAIBHBIM aHaIU3» OTHOCUTCS K JUCLMILIMHAM 110 BEIOOPY BapUaTUBHOMN
yactu broka 1. J[iist ocBoeHUs Kypca CTyAeHTaMi He0OXO0MMO HAaJHYUE Y CTYICHTOB 3HAHUHA U
YMEHUH MPUOOPETEHHBIX B pe3yJbTaTe M3y4eHHUS UMH 0a30BBIX KYpCOB MAaTEeMaTHYECKOTO
aHam3a, ajareOpsl U AaHATUTUYECKON reoMeTpuH, TuddepeHaIbHbIX ypaBHeHUH. 3HAHHS,
MOJIy4YEHHBIE ITPU U3YYEHHUH JAaHHOTO Kypca , HaXOAAT MPUMEHEHHE NPU U3yUeHUH «Y paBHEHUH
MaTeMaTuyeckoil pu3nkn», «AuddepeHunanbHbix ypaBHeHH», «Teopun BeposiTHOCTEN»,
«YuCIeHHBIX METOAOBY, psifia TMCUUIUIMH creruanu3anui. MeTtos!l QyHKIMOHATBHOTO aHaIn3a
HaXOJAT CBOE MPUIJIOXKEHHUE B PA3JIMYHBIX CepaXx COBPEMEHHOW MPUKIIAAHON MaTeMaTHKH,
HanpHUMep MPHU CO3IaHUN COBPEMEHHBIX CUCTEM YIPABIIEHUS, a TAKKE B HAYYHO-
HCCJIeI0BATENbCKOM padoTe.

1.4 IlepevyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCUHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHUPYEMbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHON MPOrPAMMABI.

N3yuenue jaHHOM yueOHOM NUCIMITIIMHBI HAIIPAaBICHO HAa (POPMUPOBAHME Y O0yUarOIIUXCS

KOMITIETCHIU I
No Nunexc Conepxanue B pesynbprare uzydenust yueOHON AUCIIUTUTMHBI
I 1; KOMIIET | KOMIETeHUUH (WIH e€ 00yyYaromuecs 10JKHbI
" | eHuum 4acTu) 3HATh YMeTh BJIaJleTh
1. Crioco6HOCTh OcHoBHbIE JIOKa3bIBaTh MeToAaMHu
IK-2 MMOHUMATh, MTOHSTHS, YTBEPKJICHUS, (GyHKIIMOHATBH
COBEpIICHCTBOBAaTb U | TEOPEMBI cneurduyHbIe Oro  aHanusa
MIPUMEHSATH METO/IBI, JUTSE JUTSt
COBPEMEHHBIN ITOPUTMBI U | (YHKIIMOHATHHOT | UCCIIEIOBAHUS
MaTeMaTHYECKUI CpencTBa 0 aHaJIN3a, | pa3INYHBIX




e WNHupekc Coneprkanue B pesynbrare uzyuenust yueOHON AUCIUTIIIMHBI
LI KOMIIET | KOMIIETCHIIMH (Uiu e€ 00yJaromuecs: JOIKHbI
SHIUHN 4acTH) 3HATH yMeTh BJIA/IETh
ammapar (GyHKIMOHAT | TPUMEHSTH MPHKJIaIHBIX
BHOTO METO/IbI 3azad.
aHaiu3a (byHKIMOHATIBHOT
0 aHamu3a Ui
peeHus
MaTeMaTHYeCKHUX
3aja4

2. CTpyKkTypa U coep:KaHue TUCIHUIINHBI.
2.1 Pacnpenesienre TPYA0EMKOCTH JUCUMUIIJIMHBI 10 BUAAM PadoT.

Obmass TpynoEMKOCTb

JUCIIUILINHEI

COCTaBIIIET &

pacripeziesieHue 1o BujaM paboT MPEICTaBICHO B TaOIHIIE

3ad.eq.

(288 dacoB), wux

TpynoemMKoCTh, 4acoB

Bun paGothl

5 cemecTp 6 cemectp Bcero
KonTakTHas padora (Bcero), B ToM YHCJI€: 74,3 68,3 142.,6
AynuTopHasi padora: 70 64 138
B Tom umncie:
Jlexuuu (JI) 34 32 66
Jlaboparopusie padboTs (JIP) 36 32 68
HNnas konTakTHasA padora
KonTponupyemas camocrositensHas padora (KCP) 4 4 8
[Tpomexyrounas atrectauus (MKP) 0,3 0,3 0,6
CamocrosiTesibHas padora: 69,7 75,7 145,4
CamonoaroroBka 25 31 56
ITonroroBka u caya 3K3aMeHa 447 447 89,4
OO0mas Tpy10eMKOCTh 144 144 288
Bux uTOroBOro KOHTpOJIs IK3aMeH IK3aMeH IK3aMeH

2.2 CTpyKTypa AMCUMILIMHbI:




Pacnipenenenrie BUAOB yu4eOHOW paObOTHI M KX TPYJOEMKOCTH IO pa3jiesiaM JUCITUTIITNHBL.

Pa3znensl qucuumiiuHel, n3ydaemeie B 5 (Tabm.2) u 6 (Tabdmn. 3) cemecTpax

Tabmmma 2. Paznensl IUCHUTLINHEI, U3y4aeMbIe B 5 CEMECTpE.

KomngecTBo yacoB

AynutopHas
paboTta
Ne HaumeHnoBanue pazaenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1. |Tpuronomerpuueckue psabl Dypbe 30 14 6 8 6 10
2. |Wnarerpan JleGera 37 20 8 12 6 11
3. [IIpocrpancrsa Jlebera 29 12 6 6 6 11
4 JluneliHble HOpMHUPOBAHHBIC MPOCTPAHCTBA 43,7 | 24 14 10 7 12,7
Bcero no pasznenam AUCITUTIIMHBI 139,7| 74 34 36 25 | 44,7
ITpomexxyrounas arrecranus (MKP) 0,3
KonTpons camocrostensHoi pabotsl (KCP) 4
Htoro 144 | 74 34 36 25 | 44,7
Tabnuna 3. Pa3znenbl IMCHUILUIMHEI, U3y4aeMbIe B 6 ceMecTpe.
KomndgecTBo yacoB
AyauropHast
pabota
No HaumeHnoBanue pa3aenos Beero
Beero| 1 | ¥ | cpc | 23
1 2 3 4 5 6 7 8
1 |EBKJINIOBBI MPOCTPAHCTBA 29 12 6 6 8 9
2 |Jluneiinbie GyHKIIMOHAIIBI 29 10 6 4 9 10
3 |JluneliHbIe OnepaTOPhI 38 22 10 12 12 14
4 [TpunosxkeHus TMHEWHBIX OTIEPaTOPOB 43,7 | 20 10 10 12 11,7
Bcero no paznenam AUCITUTUTMHBI 139,7| 64 32 32 31 447
[Tpomexyrounas arrectranus (MKP) 0,3
KonTponb camocrositenpaoi padotel (KCP) | 4
Hroro 144 | 64 32 32 31 447

[Tpumeuanue: JI — nexuuu, JIP — naboparopubie 3anatus, CPC — camocrositenbHas pabota
crynenta, KCP — koHtponmupyemass pabGota cryneHTa, D3- MOATOTOBKAa K cjaade 3adyera U

OK3aMcCHa.




2.3 Coaepxxanue pa3aeaoB AMCHUIIHHBI:
2.3.1 3auaTHA JeKIMOHHOI0 THIIA.

Pazgenbl quctumimnabl, nu3ydaemsie B 5 (Tadin.4) u 6 (tabm. 5) cemectpax

Tabnuua 4. Pa3zaensl AUCHUILTUHBI, U3y4aeMbIe B 5 ceMecTpe.

HOPMUPOBaHHbIE pocTpadcTBa. Onpenenenue. [Tpumepsl.

No| HaumeHnoBaHue MDopma TeKylero
Coneprxanue pasjiena
pasnena KOHTPOJISL
1 2 3 4
1. Tpuronomerpuu |[Iepuonnyeckue BeNUInHBL. ['apMOHUYECKUI aHATU3. Ormpoc no
€CKHUE psAIbI [Tonsitue psaga. Koadgdunuentsr @ypre.MuTerpan pe3yJibTatam
Dypre Hupuxne.Jlemma Pumana. Cneacteue u3 He€. [Ipuniun WHIUBUyaIbHOT
noxkanu3uud. [Ipusnaku JluHu u Jlunmuna cXxoauMocTi 0 3a/1aHus
psana Oypwe B Touke. Pasznoxenue B pag Pypbe 1t
MIPOU3BOJILHOIO NpOMEXyTKa. Paznoxxenue B pan Oypbe
Henepuoanyeckoil pynkuuu. Paznoxxenue B pan Oypoe
TOJIBKO IO CUHYCaM U TOJIBKO 110 KOCHHYCaM.
PaBHOMepHas cxonumocTs psga Pypbe.
1 2 3 4
2.UuTerpan Heo6xoaumMocTh 000011IeHNs IOHATHSI HHTETpasia Ormpoc no
JleGera Pumana.. Mnoxectsa Touex. I[lonsrue mepel. CBOMCTBA  |pe3ynbraram
Mepbl. MHOXeCTBO Mepbl HOJIb. ONPeAeICHUS, IPUMEPEL.  |yHIHBHIYaTbHOT
N3mepumbie pynkiuu. Teopema 00 IKBUBaIEHTHBIX 0 3a71aHus
ornpeneneHusx naMepumoint pynxiuu. Coiicta
U3MEPUMBIX (YHKITHH.
WnTerpain Jlebera oT orpaHn4eHHON U3MEPUMOM
¢byHKIMH, ToHATHE. Teopema O CyIeCTBOBaHUU
unterpana Jlebera. CpaBHeHue ¢ uurerpaioM Pumana
.Nurerpan Jlebera no nponu3BoIbHOMY U3MEPUMOMY
MHOkecTBY. CBoiicTBa unTerpana Jlebera .MuTterpan
Jlebera oT HEOrpaHUYEHHON (QYHKIUH.
3.[lpocrpancrea  |[lonsTue Ly[a, b]. Teopema 0 BlOKEHHH IPOCTPAHCTB. 1. Onpoc no
Jlebera Jluneiinocts npoctpancTs Ly[a, b]. Hepasenctso pe3yibpraram
I'énbaepa. Hepasenctso Munkosckoro. Hopma B Ly [a, b]. | MHAUBUYaTbHO
[Ipoctpanctso L,[a, b]. CBoiictBa ¢pynknmii L,[a, b]. o 3aJ1aHus
CxomumocTb B Ly [a, b]. TeopeMsl 0 eTMHCTBEHHOCTH 2. Kosoksuym
npejena, 0 HepepbIBHOCTH HOPMBI, PyHIaMEHTaIbHOCTH |
U CXOAUMOCTH B L, [a, b].
Teopema o npubmmwkennu GpyHkuuit u3 Ly [a, b].
4 |JIuneitHble JIuneitnsie npoctpancTBa. Onpenenenus. [Ipumepsr. Ompoc no
HOpMHpOBaHHBI |M30Mopdusm..Jlnnelinas 3aBucuMocTs. basuc. pe3yabTaTam
€ mpocTpaHcTBa. [PasmepHoCTh. PakTOp-POCTpaHCTBO. Teopema o MH/IMBHIyaIbHOT
pa3MepHOCTH (aKkTOp-pOCTpaHCTBa. JIuHeiiHbIe 0 3a/1aHUS




[Ipenen nocnenoarensuoctu B JIHII. CBolicTBa
npenenos. 3agaud. OTKPBITbIE U 3aMKHYThIE
npoctpanctsa B L. [Ipenenshas Touka. Teopema.
OKBHUBaJICHTHBIE HOPMBI. Teopema 00 HIKBUBAIICHTHBIX
HOpMax B KOHEUHOMEPHOM NPOCTpaHcTBe. PaccTostHue ot
TOYKH J10 noanpocrpaHcTaa. Jlemma Pucca o nouru
nepneHauKyIspe. @yH1aMeHTATbHOCTh B IMHEHHOM
HOPMUPOBaHHOM npocTpaHcTBe. [lonsaTus. CpoiicTBa
banaxoseie mpoctpanctsa. [Toustus. [Ipumepst. [Tpumep
HEINOJHOr0 HOPMUPOBAHHOI'O IPOCTPAHCTBA. Psjbl B
HOPMMPOBAHHBIX POCTPAHCTBAX: CXOAUMOCTb, KPUTEPUI
Komm, abcontoTHas cxonuMocTb. [IpuHIMIT BIOKEHHBIX
mapoB. Teopema bapa.KomakTHbie MHOKECTBA B
HOPMHPOBAHHBIX MPOCTPAHCTBAX, OTPAHUYECHHOCTD U
3aMKHYTOCTh KOMIIAKTHOT'O MHOeCTBa. [IpenkomMnakTHbie
MHOKeCTBa. CBSA3b C KOMIIAKTHBIMU MHOXECTBaMH.
Kputepuit Xaycnopda npeqkoMnakTHOCTH MHOKECTBA B
HOPMHPOBAHHBIX MPOCTpaHCcTBaX. KoMmakTHOCTh 1
KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTHU
JIOKaJIbHO-KOMIIAKTHOI'O ITPOCTpaHcTBa. Teopema Apuena.
banaxoBbIe MPOCTPAHCTBA CO CYETHBIM 0a3UCOM.
[Tonsitue. [Ipumepsl.

Omnpenenenue U NpuMepsbl cenapadesIbHbIX
HOPMHPOBAHHBIX POCTPAHCTB.

Tab6nuia 5. Paznensl TUCHUTITNHEI, H3y4aeMbIe B 6 CEMECTpE.

No HaumenoBanue Conepranue pasjiena dopma TEeKyIIEero
paznena KOHTPOJIS
1 2 3 4
EBKJIMOBBI Onpenenenue ruab0epTOBa MPOCTPAHCTBA. Omnpoc no
MPOCTPaHCTBA [Tpumepsl. OpTOrOHATBHOCTH B THIILOEPTOBOM pe3yabTaTam
npoctpancTBe. Teopema 06 0HO3HAUHOM MHIMBHIYaJIbHOTO
MPEJICTaBICHUH BEKTOPA B BUJIE CYMMBI €T0 3a7aHUS
IIPOEKIIMH HA OPTOrOHAIbHBIE TIOIIPOCTPAHCTBA.
Jlemma 06 OpTOroHaNbHBIX MOAMPOCTPAHCTBAX.
OpTOHOPMHUPOBAaHHBIE CUCTEMBI B I'HJIOEPTOBBIX
npoctpaHcTBax. CylecTBOBaHUE
OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapabenbHoM H-
npoctpaHctie. Psanbl @ypee B H-npocTtpancTse.
OKCTpeMalbHOE CBOMCTBO YaCTUYHBIX CYMM psiJa
®ypbe. [lonHOTA U 3aMKHYTOCTh
OPTOHOPMHUPOBAaHHOW cucTemsl B H-ipocTpaHcTBe.
Teopema Pucca-®umepa B H-npoctpaHcTse.
N3omopdusm H-npoctpaHcTs.
1 2 3 4




IInHenHbIe
byHKIIMOHATBI

Jlunetinsie pynkumonansl B JIHII . Onpenenenue.
TeopeMa 0 KOPa3MEpPHOCTH sApa TUHEHHOTO
¢ynkunonana. Teopema Xana-banaxa B TuHEHHOM
IpocTpaHcTBe. JIMHENHbIE HENPEPBhIBHBIC
¢ynkunonans! B JIHIL. HenpepsiBHOCTE 1
OTPaHUYEHHOCTH JIMHeHHoro (ynkuonana B JIHIL.
Teopema Xana-banaxa B JIHII. ConpsixenHoe
npoctpanctBo L*. Teopema o monnore L*. Cnabas
cxoaumocth B JIHIIL. Teopema Pucca o
IIPEJICTaBICHUH JTMHEUHOIO HEIPEPBIBHOTO
¢ynkunonana B H-mpocrpancrse.

Ompoc no
pe3yibraram
HHAUBUAYAJIBHOI'O
3aJJaHHs

ITnHEeHHbIE
DITEPATOPHI

JIuHelHbII onepaTop B IMHEWHOM IIPOCTPAHCTBE.
ITonsTue, npumepsl. JINHEWHBIN HENIPEPBIBHBIN
oneparop B JIHII. HenpepriBHOCTS 1
OrpaHU4YeHHOCTh. HOpMa TMHEMHOr0 OrpaHU4eHHOTO
onepaTtopa. CBoiicTBa, mpuMepsl. PaBHOMepHas
CXOAMMOCTb JJMHEUHBIX onepaTopoB. TeopeMsl 0
PaBHOMEPHOM CXOAMMOCTH B €IMHUYHOM KpYTe.
Cnencrsue. [Tonnora npocrpanctea L(L, Lq).
CubHast cxoagumocts B L(L, Ly).Ilpumepsr.
IIpunnun paBHOMepHOM ] orpannyennoctu. Teopema
banaxa-Illteitnray3a. O6patHbiii oneparop.
Omnpenenenue. Teopema 0 IMHEHHOCTH OmepaTopa
A7, JlocTaTodHoe ycioBHE OrpaHHYCHHOI
00paTUMOCTH JIMHEIHOTO ornepaTopa. Teopema o
cymectBoBanuu oneparopa (I + A)~!. Teopema 06
OrpaHUYEHHONW 00PATUMOCTH OomepaTopa, OJIU3KOro K
OorpaHu4eHHO oOpatumMomMy. PerymspHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA TMHEHHOT O
oneparopa. CnekrpanbHblil paguyc. [Tonarue
COIPSKEHHOT O onepaTopa. TeopeMa o ero
npencrasiennu B H-npoctpancree. Teopema o
JIMHEHHOCTH U HETIPEPHIBHOCTHU COTIPSIKEHHOTO
onepaTopa. CaMoCONps’KEHHbIE ONIEPATOPHI.
CaoiicTBa. OnpezeneHue 1 NpocTenine cBONCTBa
KOMITIaKTHBIX OIlepaTopoB. Teopema o CTpyKType
KOMIIaKTHOT'O OIIEPATOPA.

1. Onpoc no
pe3yabTatam
VHAUBUAYATBHOT
0 3aJIaHHusI

2. KomokBuym

[ Ipunoxxenus
TMHENHBIX
DIIEPATOPOB

ITepBas Teopema @penronsma. Bropas Teopema
@penronsma. Tperbs TeopeMa Openrosnbma.
Pemenne naTerpaneHbix ypaBHenni @pearonsma 2-
IO poJa ¢ BBIPOKIAEHHBIM sApoM. Mccnenosanue
WHTETpaJbHbIX ypaBHEHUN DpenronbpMa ¢ mMOMOIIBIO
anpTepHaTuBbl Opearonbma. Pe301bBEHTHBIN METO/
pELIeHUs] HHTErPaJIbHbIX ypaBHEHUN. MeTox
CKUMarImux orodopaxenuid. [IpousBogusie Opere

u 'ato.

Ompoc no
pe3ynbTaTtam
WHUBUIYAIBHOTO
3aJaHHS




2.3.3 JlaGopaTopHble 3aHATHSI.

Tabnmia 6. Pasnensl UMCHUIIMHBL, U3ydaeMBbIE B 5 ceMecTpe.

HanmeHnoBanue
dopma TEeKyIIero
No | paznena/momyn HaunmenoBanue 1abopatopHbIX padboT
KOHTPOJISL
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. Paznoxenus B psg @ypbe TOJIBKO 110 CHHYCaM | 2. Ormpoc 1o
WJIM TOJIBKO IO KOCHHYCaM pesyiIbTaTam
MIPaKTUYECKUX
Tema 4. Ocobennoct k03 uirenToB psna Oypobe. p .
3alaHui
JuddepenurpoBanue 1 UHTErPUPOBAHUE PSIJIOB
Dypsbe
2 | UnTerpan Tema 1. Mepa Jle6Gera. 1. Boinonnenue
JleGera MPAKTUYECKUX
Tema 2. MuoxectBa Mepsl 3aaHmi
Tema 3. MI3mepumMble MHOXKECTBA 2. Onpoc 1o
e3yJIbTaTaM
Tema 4. 3mepumsble GyHKIUN pesy
MPaKTUYECKUX
Tema 5. Unterpan JleGera ot orpaHMdeHHBIX QyHKIMi | 381aHHH
Tema 6. Nnterpan Jlebera or HeorpaHMUEHHBIX
byHKIMMA
3 | IIpoctpanctBa | Tema 1 OCHOBHBIE CBOWCTBA MPOCTPAHCTB LP 1. Beimonnenue
JleGera MPaKTUYECKUX
Tema 2. CxoauMoCTh B pocTpaHcTBax Lp 3a1aHui
Tema 3. I11OTHOCTH MHOXECTB B IpOCTpaHcTBax Lp 2. Ompoc 1o
pe3yspTaTam
IIPAKTUYECKUX
3aJaHun
4 | JIuneiinole Tema 1. MeTpuka B JINHEWHBIX IPOCTPAHCTBAX. 1. Beimonnenue
HOPMHUPOBAHH IPAKTUYECKUX




bIE Tema 2. Hopma B TUHEHHBIX IPOCTPaHCTBAX. 3aJaHu
IIPOCTPAHCTBA
Tema 3. CXO0IUMOCTh B TUHEUHBIX HOPMUPOBAHHBIX 2. Onpoc mo
NPOCTPAHCTBAX. pesynpTaTaM
IPAKTUYECKUX
Tema 4 3aMKHYTOCTb, OTPAHMYEHHOCTD, OTKPBITOCTD , | 337aHMil
KOMITAKTHOCTb B HOPMHPOBAHHBIX IIPOCTPAHCTBAX
Tema 5. TIpeaxommakTHOCTE B C[a,B]
Tabnuna 6. Paznensl AUCIUIIINHEI, U3y4aeMble B 6 ceMecTpe.
HaumenoBanue ®opma
Ne | paznena/momyn HaumenoBaHue 1a00paTopHBIX paboT TEKYILETOo
s KOHTPOJIS
1 2 3 4
5 | EBkinmoBsl Tema 1. EBkumaoBsl mpoctpaHctBa , oommue | 1.
IIPOCTPAHCTBA | CBOMCTBA Brimonnenue
PAKTUYECKUX
Tema 2. IlpoexkTupoBaHHE Ha MOANPOCTPAHCTBO .
3a/laHui
€BKJIU0BA IIPOCTPAHCTBA
2. Onpoc no
Tema 3. OproroHanuzanus B THUILOEPTOBOM
pe3yspraTam
IIPOCTPAHCTBE.
MIPAKTUYECKUX
3alaHu i
6 |JIuneiinsle Tema 1. Orpanunuennsle ¢yHkuuonansl. Hopwma | 1.
(QyHKUMOHANBI | GyHKIMOHANA B TIPOCTPAHCTBAX 3, 1. Boinonnenune
. IIPAKTUYECKHUX
Tema 2. Hopma  nuHeliHOoro ¢QyHKUMOHan1a B S AHMI
L,(a,b), Cla, b].
2. Onpoc no
pe3yibTaTam
MPaKTUYECKUX
3alaHu i
1 2 3 4
7 |Jluneiinsle Tema 1. JIuneitnsle onepaTopsl 1.
onepaTopsl Brinonnenue
Tema 2. OrpannueHHbie omnepatopsl. Hopma
MPaKTUYECKUX
oreparopa. .
3a/laHui
Tema3. Hopma orpaHu4eHHOTO omiepaTopa
p P patop 2. Onpoc no
Temad.O6patHblii oneparop. CHekTp, pe3oibBeHTa | pe3yabTaTam
oreparopa MIPAKTUYECKHUX
3aJaHun

Tema 5. ComnpsikeHHbIE OTIEpaTOPhbI




Tema 6. BrioyiHe HEpepBIBHBIE ONIEPATOPHI

9 |Ilpunoxxenus Tema 1. Pemenue wuHTErpaJbHBIX ypaBHEHHH | 1.
TEOpUH ®penroyibMa ¢ BBIPOKIECHHBIM SAPOM. Boinonnenue
OIIepaToOpOB . | MpaKTUYeCKuX
Tema 2. HccnenoBanue MHTErpaibHbIX YPaBHEHUMN saxanuii
@penronbma € UCMHOJIb30BAHUEM AJIbTEPHATHUBBI
®dpenrosbma 2. Onpoc no
. pe3yspTaTam
Tema 3. PemieHue MHTErpajbHbIX ypaBHEHUM TpHU
MPAKTUYECKUX
IIOMOLIY PE30JIbBEHTHI .
3aJlaHui

Tema 4. MeToa C:)KUMAROIIMX OTOOpaKeHU I

Tewma 5. IIpoussBogusie @pente u ['aTo

3amuTa 1abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
paboter (KP), pacuerHo-rpadpuueckoro 3amanus (PI'3), mamucanme pedepara (P), acce (D),
koiutokBuyM (K), TectupoBanue (T) — He mpenyCMOTPEHBI.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 O0ecneYeHUs JJI CAMOCTOSTeIbHOH pPadoThl
o0yyarommxcs Mo JMCHUILIHHE (MOIYJII0)

[enbto caMocTosATENBHON pabOThI CTY/ACHTA SIBJIAETCS YIIyOJeHUe 3HAHUM, MTOJTyYE€HHBIX

B pe3yibTare ayIuTOPHBIX

3aHATUNA. BplpabaThIBaloTCs HaBBIKM CaMOCTOSTENbHOM padOTHI.

3aerHJ'I$IIOTC$I OIIBIT U 3HAHUA TTOJIYUYCHHBIC BO BPpEMA na6opaT0pHHx 3aHATHH.

[Tepederp yueOHO-METOAUYECKOTO 00€CTICUeHUs TUCIUTIITUHBI 110

No Hanmenosanue BBITIOJTHEHUIO CAMOCTOSITEIBHON PabOThI
paszena
1 2 3

1|Tpuronomerpruueckue
psanel Oypse

1. Harancon W.II. Teopust ¢pyHKIIMIA BellleCTBEHHOM MEPEeMEHHOM:
VY4ebnuk aj1st By30B. 5-¢ u3n., crep. — CI10.: U3garenscrBo “Jlans”,
2008. — 560 c.: un. — (YueOnuku 17151 By30B. CriernanbHast
mureparypa). ISBN 978-5-8114-0136-9

2 Jlemunosuy B.I1. CoopHuK 3a71a4 M ypa>KHEHHH 110
MaTeMaTH4IecKoMy aHanm3y: YueOHoe nocooue. - Jlanp, 2017. — 624
c.—ISBN 978-5-8114-2311-8

3. Biacosa E.A., Mapuesckuii M.K. DnemeHTsI pyHKIIOHATBHOTO

aHam3a: Yueonoe nocodue. — CI16.: U3parensctBo “Jlans”, 2015. —




400 c. — (Yuebnuku my1st By30B. CrieranbHas mureparypa). ISBN 978-
5-8114-1958-6

WuTterpan Jlebera

1. Harancon W.I1. Teopust ¢pyHKIMIA BEIIECTBEHHOM MIEPEMEHHOM:
Y4eOHuk 1711 By30B. 5-€ u3l., crep. — CII6.: M3narenscTBo “Jlanp”,
2008. — 560 c.: . — (YueOnuku [uist By30B. CrienuanbHas
murepatypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuesckwuii M1.K. DnemeHTsI (QyHKIIMOHATIBHOTO
a"Haym3a; YuebHoe nocodue. — CI10.: U3parenscrso “Jlans”, 2015. —
400 c. — (Yuebuuku 1yis By30B. CretanbsHast auteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., @omun C.B. DnemeHTsI Teopun GyHKIUN U
(YHKIIMOHATBHOTO aHaM3a. — 7-¢ 3. — M.: DU3MATIIUT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

[IpoctpancrBa
JleGera

1. Harancon W.I1. Teopust ¢pyHKIMIA BEIIIECTBEHHOM TIEPEMEHHOM:
YueOHUK A7 BY30B. 5-€ u3., crep. — CII6.: U3narensctBo “Jlanb”,
2008. — 560 c.: 1. — (YueOnuku [uist By30B. CrienanbHast
mureparypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., Mapuesckwuii M.K. DnemeHTbI (QyHKIIMOHATIBHOTO
aHam3a: Yueonoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrenanbHast uteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., @omun C.B. DnemeHTsI Teopun GYHKINH 1
(byHKUMOHATIBHOTO aHanu3a. — 7-e u31. — M.: DUSMATIINT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

JInuendrie
HOPMHUPOBAHHBIE
MPOCTPaHCTBA

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTbI QyHKIIMOHAIBLHOTO
aHamm3a: YueOHoe nocobue. — CI10.: MznarenscrBo “Jlany”, 2015. —
400 c. — (Yuebnuku yist By30B. CrietpianbHast uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., CoboneB B.W. Kparkuii kypc pyHKIHOHATEHOTO
aHanm3a . YyebHoe nocodue. 2-e u3a., crep. — CI10.: M3narenscTBo
“Jlanp”, 2009. — 272 c. — (YueOnuku 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 aHaM3y. YueOHoe rmocodue. 2-e u3J., UCHp.. —
CII6.: U3narenscrBo “Jlanp”, 2012. — 192 c. : wir. — (Y4eOHUKY JIIsT
By30B. CrnieranbsHas uteparypa). ISBN 978-5-8114-1274-7

EBxnnaoBb1
MPOCTpPaHCTBA

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTs! pyHKIIMOHATBHOTO
aHam3a; Yueouoe nocodue. — CI16.: M3marensctBo “Jlans”, 2015. —
400 c. — (Yuebnuku 1yist By30B. CrenanbsHas uteparypa). ISBN 978-
5-8114-1958-6

2. Jliocrepruk JI.A., Cobones B.W. Kpartkuii kypc (GyHKIHOHAIEHOTO
aHanm3a ;. YyeOHoe rmocodue. 2-e m3n., crep. — CI10.: M3garenscTBo
“Jlanp”, 2009. — 272 c. — (YueOHuku 1yist By30B. CrienuaabHast
mureparypa). ISBN 978-5-8114-0976-1




3. I'ypesuu A.I1., Kopres B.B., Xpomor A.I1. CoopHuk 3a1a4 1mo
(YHKUIMOHAIBHOMY aHaM3y. YueOHoe rmocodue. 2-e u3., HCHp.. —
CII6.: U3parenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 17151
By30B. CrieranbHas sureparypa). ISBN 978-5-8114-1274-7

ITnHeHHEBIC
(byHKIIMOHATBI

1. Bnacora E.A., Mapuesckwuii 1.K. DneMeHThI (yHKIIMOHAIEHOTO
anammsa. Yuebnoe mocooue. — CI16.: U3marenscrso “Jlann”, 2015. —
400 c. — (Yuebnuku 115 By30B. CrieranbHas ureparypa). ISBN 978-
5-8114-1958-6

2. JTlrocrepuuk JILA., CoboneB B.U. Kparkuii Kypc ¢hyHKIIMOHAIEHOTO
aranmm3a : Y4eOHoe mocodue. 2-¢ u3., crep. — CI106.: 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
(YHKIMOHAILHOMY aHaIM3Y. Y4eOHoe ocodue. 2-€ u3fl., UcHp.. —
CII6.: M3narenscrBo “Jlanp”, 2012, — 192 c. : wi. — (YueOHUKH 1715
By30B. CrieranbHast sureparypa). ISBN 978-5-8114-1274-7

IInHEeHBIE OnEPATOPBI

1. Bnacosa E.A., Mapuesckuii 1.K. DnemeHTs! pyHKIIOHATBHOTO
aHam3a: Yueonoe nocooue. — CI16.: U3parensctBo “Jlans”, 2015. —
400 c. — (Yuebuuku yist By30B. CrienpansHast muteparypa). ISBN 978-
5-8114-1958-6

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

3. I'ypesru A.I1., Kopues B.B., Xpomos A.I1. CoopHuK 3a1a4 IO
(GYHKIMOHAILHOMY aHAIM3Y: Y4eOHoe mocodue. 2-€ 3., UCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKY JIIsT
By30B. CrieranpsHas uteparypa). ISBN 978-5-8114-1274-7

[Iprtoxenus Teopun
DIIEPATOPOB

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

2. Jliocrepruk JI.A., CoboneB B.W. Kparkuii Kypc (GyHKIHOHAITEHOTO
a”anm3a : Y4yeOHoe nmocodue. 2-¢ u3j., crep. — CII0.: 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. CoopH¥UK 3a1a4 110
(YHKLIMOHAIBHOMY aHaM3Yy. YueOHoe rocodue. 2-e u3J., HCHp.. —
CII6.: U3narenserBo “Jlanp”, 2012. — 192 c. : wit. — (Y4eOHUKY JIIsT
By30B. CrnieranpsHas uteparypa). ISBN 978-5-8114-1274-7




Y4eOHO-METOANYECKUE MaTepuajbl I CaMOCTOATEIBHONH pabOThl OOYYalOIMIUXCS W3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrasistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JJOPOBbS U BOCIIPUATHS UH(DOpMALIUU:

JJis U1 ¢ HapYIICHUSIME 3PCHUS

—B II€4aTHOM opMe yBEIMUEHHBIM IIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jjig U1l ¢ HapYIICHUSMHU CiIyXa:

— B mieyaTHo hopme,

— B (popMe IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO amnmapara:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETHU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHIE€HTA
o0ydJarouuxcs.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH.

C Touku 3peHus MPHUMEHSIEMbIX METOJOB HCIOJb3YIOTCS KaK TpPaJUullMOHHbBIE
MH(OPMALIMOHHO-00BSICHUTENbHBIE JIEKIUM, TaK W HWHTEpAaKTHBHAs I0Jlaya MaTepuaja cC
MyJIbTUMEANMHON cucTeMoil. KoMIbploTepHbIE TEXHOJIOTUU B JAHHOM Cilydae OOeCHeuHBaIOT
BO3MO>KHOCTh PA3HOIUIAHOBOT'O OTOOpPa)KEHUS aJrOPUTMOB U JIEMOHCTPALMOHHOI'O MaTepHaa.
Takoe coyeTaHue MO3BOJSET ONTUMAJIbHO HCIOJNB30BATh OTBEIECHHOE BpPEMs M PaCKpHIBAThH
JIOTUKY U COJIEp>)KaHUE AUCLMUILIIUHBI.

Jlekiuu TpencTaBIsAIOT co00il cucTemartuyeckue o0030pbl TeM (YHKIMOHAIBLHOTO
aHannza. JlabopaTopHoe 3aHATHE MO3BOJSET HAYyYUTh CTYACHTAa NPUMEHSATH TEOPETUUYECKUE
3HAHUS NP PEUICHUH U UCCIIeI0BAaHUU KOHKPETHBIX 3a/1a4. JlabopaTopHble 3aHATHS IPOBOISTCS
B TPaJUIMOHHBIX ayauTopusx. [logxosn pazdopa KOHKPETHBIX CUTYallUi IIUPOKO UCIOJIb3YETCS
KaK IpernojaBaTeleM, TaK M CTYIACHTaMHM IIpd IPOBEJEHUM aHalIW3a pe3yJbTaToB
CaMOCTOSITENIbBHOW paboThl. DTO OOYCIOBJIECHO TEM, YTO B IPOIIECCE HCCIIEIOBAHUS YacTO
BCTPEUAIOTCS 3a/a4M, JJIsl KOTOPBIX €IMHBIX MOAXOAOB HE cymecTByeT. Kaxknas KOHKpeTHas
3a/la4a MpU CBOEM MCCIEAOBAHUHM HMMEET MHOXKECTBO IMOJXOJOB, a 3TO TpedyeT pa3dbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYalLUH.

JUig Ui ¢ OrpaHWYeHHBIMU BO3MOXHOCTSMHU 3/10pOBbsI IIPEIYCMOTPEHA OpTraHU3alMs
KOHCYJIbTAllMM C UCIOJIb30BAaHNUEM DJIEKTPOHHOM TOYTHI.

4. OueHo4YHbIe CpeACcTBA ISl TeKYIero KOHTPOJIsl yCIeBaeMOCTH U IIPOMeKYTOYHO I
aTTecTalMu.

4.1 ®oHA OLEHOYHBIX CPE/ICTB /I MPOBeeHHS TeKYIero KOHTPOJIS.

Texymuii KOHTPOJIb 3HAHUH CTYCHTOB MPEACTaBISIET COOOM:

— BBIIIOJIHEHUE JIOMAIIIHUX 33/1aHUH;

— BBINIOJIHEHUE CAMOCTOATEIbHON PadOThI;

— MpOBeJIeHNEe KOHTPOJIbHBIX paloT.

OO6pa3err 3a1aHnid Is1 TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH.
5-ii cemecTp

1.Pasnoxkuts B pan @ypbe Gynkumio f(x) = x, onpesesennyio Ha orpeske [- 1, 7.
2.Paznoxuth B psig Oypbe dpyukmmio f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Pasnoxkuts B psax Dypee a) 1o cuHycam, 0) mo kocuHycam ¢ynkmuio f(x) = m — 2Xx,
orpezeneHnyro Ha orpeske [0, ).

4. Paznoxuth B pan Pypbe a) mo cuHycaM , 0) mo kocuHycaM ¢yHkmmof (x) = x2,
onpeeneHnyro Ha orpeske [0,1].



5. Kak crnegyer mpoAoKuTh aOCOIIOTHO HMHTETPHPYEMYIO Ha OTpE3Ke [O, g] ¢byHKuIM0, Ha

0Tpe3ok [~ 7, 7|, uTobsI ee psin Dypbe umen Bua Vg ; cos(2n — 1)x ?

6.MoXeT JI1 MHOXECTBO, UMEIOIIee XOTs Obl OJJHY BHYTPEHHIOIO TOUYKY, HMETh HYJIEBYIO Mepy?
7.Iloctpouts mias smoboro «a € (0,1) s3amkHyroe moaMHOXecTBO X otpeskal0,1] 6e3
BHYTPEHHHX TOYEK Takoe, yro m(X) = a.

8. ITycts X — MHOKeCTBO umcen u3 orpe3ka [0, 1], B IeCATUYHON 3aIIUCH KOTOPBIX OTCYTCTBYET
mudpa 8. Haiitu m(X).

9. Spnsmorcas au Qyskuuu f(x) m f3(x) usMepumbiMuM oxHOBpeMeHHO? A (QyHKIMH
fGmn f2(x)?

10. Berumciuts unterpan JleGera | 01 f(x)dx, tne

1
x? , A/ BceX MppalMOHaIbHBIX X, 60JIbIINX, YeM 3

a) f(x) =1 x3, nns Bcex MppaLMOHANBHBIX X, MEHBIIHX, YeM g )
0,ecinx € (0,1) N Q.
_ (x%,ecmux € [0,1]\0Q,
b) f(x)—{ 1,eciu x € Q.

. 1
sinmx, eciu x € [O, E] \D,

c) fx) = {cos X, eCIU X € (%, 1) \D,

k x?%, ecnux €D,
rae D — KaHTOPOBO MHOXKECTBO.
12. TIpusectu nmpumep byukmuu x(t), takou, uro x € L1[0, 1]\L,[0, 1].
13. Kakwie U3 mpuBOAMMBIX HIKE DYHKIIUI ONPEIENSIOT PACCTOSIHIE Ha MHOXecTBe R:

Dpl,y) =4lx—yl; 2p(x,y) = |sin(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) =el ¥ —1; 9 p(x,y) = |x%—y3|;
10) p(x,y) = l'fl;f 'yl; p(x,y) = cos®(x — y)?

14) Kakue U3 NpUBOJUMBIX HHUXKE QYHKI[HIA OMPEACISIOT pPaCCTOSIHUE Ha MHOXKecTBe R™:

1) p(x,y) = maxycpenlxe — yili 2) p(6,¥) = Xiema X = Vel

3) p(x,y) = k=alte —yil®s 4) p(x,¥) = maxycpen1lxx — Yicl;

5 p(y) =Xg=1 klx =yl 6) p(x,¥) = Xioqlxk — yillnk ?
15) Kakue u3 NpUBOAMMBIX HWKE (YHKIHUI ONpENENSIOT PACCTOSIHUE B Kiacce (QYHKIHH,
HerpepbIBHBIX Ha oTpeske [0, 1]:

1) p(x,y) = maxoeea |x(0) = YOl 2) p(e,y) = sup™ [{lx() = y@ldz, te (0,1];

3) p(x,y) = J fo%(6) = y(©)1dt; 4) p(x,y) = max,f, 1 x(6) =y(O + [ lx(x) = y(©)] de?

16) Kakue w3 mpHBOAMMBIX HWKE (YHKUIUI ONpENENSIOT PACCTOSIHWE B Kiacce (QYHKIHH,
HenpepbiBHO nuddepenmpyemsix Ha otpeske [0, 1]:

1) p(x,y) = maxeepo,q)lx () — y (O

2) p(x,y) = 1x(0) = y(0)| + max¢epo7|x (1) =y (O];

3) p(x,y) = maxeeqo,11|x(t) = y(O)| + maxeepo,lx(t) =y (OI;

4) p(,y) = max, [, 1x(6) = YO + max, o lx(©) =y (12
17) Haiitu paccrosiare Mexay GyHkusMa x (t) = sin 2¢ ucos 2t B npoctpanctse 1) C[0, t];
2) c[0,7]; 3)L.[0,m]; 4)L,[0,m].



18) Haiitu paccrosuue Mexay yakuuamu  x(t) = t3 +t ny(t)=2t3 + t> B mpocrpaHcTBe
19) UccnenoBarh Ha CXOAUMOCTH MOCIIEA0BATEIBHOCTD {X) } B mpoctpanctee 1)IT; 2)1%; 3) 1Tk

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

a) X = (0; ---.0.%,0, ), 0) x, = (0, ’O’%'ﬁ’k_iz’ ), B) X) = (1,1, % ﬁ kL)

Dxe = (13, w00, ) x=(22..,200,..); &) x¢ = (0,..,0,3,0,.

x) X = (%ﬁ %%) 3%, = (e7%,0,0, ...,0,7,0,0 ...):

0 = (50,0,..,0,2-,0,0,... ) © ¢ = (L5, %, ,00,...).

21) UccrenoBarp Ha cxoauMocThb B poctpanctse 1) C[0,1]; 2) L, (0, 1) [I0CJIEN0BATEILHOCTD
a) x(t) = tk; 0) x,(t) =sint — sini; B) xi(t) = k2+ r) x(t) = e‘é;

) x, (1) = th =tk o) x, (t) = tF — 2%, x) x,(¢) = tekt.
22) B xakux mpocTpaHCTBax Lp [0,1] uk KaKOMY IIpefeny CXOATCs MOCIIEI0BATEIbHOCTH

! L

(6 = Vk, te€ [10,;]; 5 ) - In(k),t € [O,k];
0, te(;,l] tE( 1]
B) x;(£) = {ek,t © [0'%] ;o B)x(t) = \1/_ B [10 ]
0, te(01] T te(;,u

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

a) Yizoth; 6) Xiso(1 —0)t%; B) X, e ~k(t+D),
24) SIBisieTcss M OTKPHITBIM ~ MHOXECTBO ~ (yHKuuii w3 mpoctpanctBa ([0, 1],
YIOBJIETBOPSIOLINX YCIOBHUIO:

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

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

B)f, x()dt <1;

1

N [xG)| < 22
25. SBnseTcs M 3aMKHYTBIM MHOKeCTBO (pyHKumii u3 C[0, 1], yIOBIETBOPSIONIMX YCIOBUIO
a) sgnx G) =1;
0) sgnx(t)=1,t € [0,1] ?
26. SBIAOTCS JIM KOMIIAKTHBIMH, TNpeakoMmakTHeiMa B C[0, 1] cnenyromume cemelicTa
byHKIHH;

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

1

2) M = {x(@®IIx(0)| < Ko, J, (e ()2t < Ky ;
3) M ={x@®lx®l <t tel01]}
4) x,(t) =t%ecmn a)0<a;<a<a,<o; 0)0<a; <a;
5) x,(t) = et+®)  aciy aA)a€ER; 6)a=>0;B)a <0;
6) x,(t) =sin(at), ecnmn a)a ER,; 6)0 < a < a, < o
7) x,(t) =sin(a+t), ecmma)d €ER; 6)0 < a; <a<a, < o?
27. TIpoBecTy TIpoliece OPTOroHamM3aKy cucteMsl Gynkimii {1, t, t2, t3} B mpocTpancTse

a) L,(—1,1) ; 0)L,(0,1).
28. B mpoctpancTBe l, HaliTH MHOXECTBO BEKTOPOB, OPTOTOHAJIBHBIX BEKTOPY X , €CIIU



a) xo = (0,0,..,0,1,0, ...); 6) xo = (0,1,0,1, ...): B)xo = (1,1,..,1,0,0,...).
29. B poctpanctse L, [—1, ] HaiiTh mpoeKmu (yHKIHI
a) x(t) =0; 6)x(t) = sin G), B) x(t) =t; 1) x(t) = cos2t
Ha monmpocTpancTBo X, = {x(t) = ¢; + ¢, sint + c5 cos t}.
30. B mpocrpanctse L,[—1, 1] Haiitu npoekuuu GyHKIMA
a)x(t) =t%; 6)x(t) =1t3
Ha moanpocTpancTBo Xy = {x(t) = ¢; + c,t}.

6 cemecTp

1. Kakue u3 npuBeaeHHBIX GOPMYII 3aJa0T OIEPATOP:
1) A[x(t)] = max e[o 1]|x(r)| . A:C[0,1] » C[0,1];

2) Alx(®)] = x(t), A:C[0,1] - C[0,1];

3) Alx(t)] =x(t+ 1), A: C[0,) = C[0, );
4) Alx(t)] = tx(t), A: C[0,00) - C[0, );
5) A[x(t) =x(0), 4 L,(0,1) - L,(0, 1);

Alx(®)] =

[x(®)]

[x(®)] =

[x()]

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

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

11) A[x(t)] = f x(7)dt, A:C[0,1] = C[0,1] ;
12) A[x(t)] = f e x(t)dt, A:C[0,1] - C[0,1];
13)Ax—(x1, Z,E,...), A: Ly >y,

3
14) (Ax)(£) = Ty 5sinkt, A: Lo — C[0,1];
15) Ax = (x(1),xG),x(3), ), A+ C[0,1] > L;
16) Ax = (xlxz—zzﬁ) A: ly >l

3
17) Ax = (xq,x3,x3,...), A: I, > 1,?

2. TlpuBect npuMepsl HETPUBHAIBHBIX ONIEPATOPOB B 3aJaHHBIX MPOCTPAHCTBAX

1) ¢[0,1] - C[-1,1]; 8) L,(0,1) = L,(0,1);
2) R?-R3; 9) €(0, ©) -1 ;

3) 1, — Iy 10) L,(0,1) - C[0,1] ;
4) 1, - C[0,1]; 11) €[0,1] - L,

5) R® - R 12) C[0,1] - C[1,3] ;
6) I, - R?; 13) c[0,1] = L, .

7) lo =l

3. Kakue u3 NMPUBCACHHBIX HUKC OIICPATOPOB ABJISAIOTCA JTUHEHHBIMU?

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

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

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



5)
6)
7)

9)

Alx(®)] = |x(@®)|, A:C[0,1] - C[0,1];

Alx(D)] =[] e™dr, A:C[0,1] - C[0,1];
(Ax)(t) = cos(tx,), A : R? > C(—o0,);
(Ax)(t) = 4x?t + 3x,t2, A : R? - C(—o0,00);
(Ax)(t) = xysint — 3x,3/t, A : R? » C(—00,0);

[IpoBepuTh NMHEHHOCTP W OTPAHUYCHHOCTH (DYHKIIMOHAIOB W HANUTH HMX HOPMBI

B li,l5 1l
D) f) =552 2) f@) = SR (D 3) F09=5, 22k

Haiitn HOpMy nmHeiiHoro ¢ysnkuuonana a) B C[0,1], 6) B L,[0,1],B) B L,[0,1],
1
3aJIaHHOTO BBIPAKEHUEM || o h(®)x(t)dt, ecnn pynkums  h(t) pasHa:

-3, 0<5t<0,6, 1),
1) {0,2, 06<t<1; 10) cos (¢ - 3);
2) In(t+2); 11) 63 — t;
3) 2t—1; 12) t2 — 4t +3;
4) t* —1; 13) cosmnt;
5) sin (n (t - %)) 14) 2-sinmt ;
6) et —3; 15) Vt+ 4 ;
7) t* 43t —2; 16) Vt2 —t+6;
8) cos 2mt; 17) e?t-3;
9) 3 -1 18) ch2t.

9

Haiitn HOpMBI CJ'IG)IYIOHII/IX OIepaTopoOB.

1) Alx(t)] = f x(t)dt, A € L(C[0,1]);

2) Alx(t)] =x(t), A€ L(C0,1],C[0,1]);
3) Alx(t)] = t?x(t), A € L(L,[0,1]);

4) A[x(t)]—e”lx(t) A€ L(c[o,1]);

5) A[x(t)]z—x(t) A € L(C[0,));

6) A[x(t)]= f x(7) sintdr, A € L(C[0,1]);
7) Alx(0)]=t?x(0) — tx( ) A€ L£(C[0,1]):
8) A[x(t)]=x(t*), A € L(C[0,1]);

9) Alx(t)] (t2 + 2)x(0), A€ L(C[0,1]);
10) A x(t)]:tf x(t)dt, A€ L(L,[0,1]);

11) A[ x(t)]=f 2t + t2)x(t)dr, A € L(L{[0,m]);

12) Al x(t)]=f (t—14+ Dx(r)dr, A€ L(L[0,m],C[0,m]);

13) A x(t)]=f (sint + 2cos1)x(t)dt, A € L(C[0, ], L,[0,7]);
14) A[ (t)]=f (2t —1)%2x(7)dr, A € L(L,[0,7]);

15) Ax = (—x,2,-2,..), A€ Ly
16) Ax _("2—2,2"3,3"4,...), A€ L(ly);

3 4
17) Ax = (xq, %3, %5 + x5), A € LI, R3).



10.

11.

12.

13.

14.

Haiitu omeparop, conpsbkeHHbIi oneparopy A € L(1,):
1) Ax = (x4, ...,%,,0,0,...)

2) Ax = (A1x1, A2X5, oo, AnXpy o)y {40} € loo;

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

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

5) Ax = (le - 2x2,X3, X4, ...).

Haiitu oreparop, CONPSKEHHBII orepaTopy A € L(L,[0,1]),
Alx(t)] = fol K(t,s)x(s)ds, ecnu byukius K (t, s)uMeeT BU:
1) 1, 8) te™®
2) t 9 t(e> —2);
3) s; 10) ==
1+t
4) t-s; 11) sin(t — 2s);
5) t+sin 2s; 12) e* S cos(t3 —s);
6) |2m — 2s|sin4t; 13) tsins — s?cost.
7) 2t—3s;

HccnenoBath oOpatuMoCTh omnepatopa A € L(lp), 33JJaHHOTO OCCKOHEYHOW MaTpuIleit
(a,), ecnu:

D) ay=1+CD% 2 ap==  3);<la,l<4.

Hccnenosars obpatumocts oneparopa A € L(C[0,1]), 3a1aHHOr0 COOTHOILIEHHEM:

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

1) xo(t) =(t—c)—|t—cl|, c€(ab); 2) x,(t) =(t—rc), c € (a,b);

2) xo(t) =1 +t2.

HccnenoBath obparumocts onepatopa A € L(C[0,1]):
1) Alx(©1=[; x(s)ds;

2) A[x(t)]Zfoltsx(s)ds;

3) Alx(O)]=x()-, x(s)ds;

4) Alx(D]=x(t) — [, x(s)ds;

5) Alx(D)]=x(t) — [ sx(s)ds.

Ecnu onepatop A obpatum, ToO HAUTH €ro OOPaTHBIN.

Kaxkue u3 onepatopos A € L(l,) BIOJHE HENPEPHIBHEI:

1) Ax = (0,x4,%5,...), 2) Ax = (x,%3,,...), 3)Ax = (%,%, )

Kaxkwue u3 oneparopos A € L(C[0, 1]) BrosHe HENPEPHIBHBL:

1) Alx®]=f; x(s)ds;

2) Alx(®)] = (¢t + 2)x(0);

3) A[x(t)]=x(0) cos(2t) — x(1) sin(2t);

4) A[x(t)]:fotetsx(s)ds;

5) Alx(t)]=x(t?).

Haiit coOcTBEHHbIE 3HaYEHHs i COOCTBEHHBIE BEeKTOPHI onepaTopa A € L(1y):
1) Ax = (%1 + X3, X9, e, Xy, ) 2) Ax = (x3,x1,x2, ...,xn__.) )

3) Ax = (—x1, %9, e, (D) ™xp, ...) s 4) Ax = (x4, %5, ., X, 0, ..0);



5) Ax = (0,0, ...,0,%,,0,,..): 6) Ax=(2,2,..);

R
7) Ax = (0,%1, %5, e, X, ) 8) Ax = (x3,%3,, .. ).
15. Haiitu criekTp ¥ CrieKTpaibHbIi paguyc onepatopa A € L(C[0,1]):

1) Alx(@®)]=[, x(s)ds; 2) Alx(O)] = (¢ + 2)x(1); 3) Alx(D)] = tx(t);
4) Alx(®)]=], tsx(s)ds; 5) Alx(®)]=[](t + s)x(s)ds.
16. PemmTh ypaBHEHHUE MPHU 3aIaHHBIX 3HAYCHUAX CBOOOAHOTO wieHa f(t):
1) x(t) =3 J, x(s)ds + f(£), @) f(t) =1,6) f(£) = £,B) f() = 1 — &;
2) x(t) = [ tsx(s)ds + f(), @) f(t) =t,6) f(£) = t%,B) f(t) = t — t%;
3) x(t) = fon cossx(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
4) x(t) = fon sintcoss x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost;
5) x(t) = [1 (ts + ?s2)x(s)ds + f(£), @) f(t) = 1,6) f(t) = t2 +1;
6) x(t) = fozn cos(t —s)x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oH/1 OLIEHOYHBIX CPEACTB /ISl MPOBeIeHNs MPOMEKYTOUYHOMH ATTeCTAIMM.
[IpoMeKyTOUHBI KOHTPOJIb OCYHIECTBIISIETCSS B KOHIIE KaXKIOro ceMecTpa B ¢opme
IK3aMeHa.

IIpumepHbIi NepevyeHb BONMPOCOB /ISl OATOTOBKHU K YK3aMeHY.

IIpuMepHBIi TEpedeHb BOIIPOCOB VISl TOATOTOBKH K dK3aMeHy 110 DYHKIIMOHAIBHOMY aHAIIN3Y,
5 cemecTp.

1.Ilepuonnueckue BenuuuHsbl. 'apmonnueckuit ananus. [lonstue psna. Koapounuents: Oypoe.
2.Nurerpan qupuxie.

3.Jlemma Pumana. Cnencteue u3 He€.

4 ITpuHIMT JIOKATHU3aIIH.

S.IIpusnaku Jdvau u JInnmmna cxonumocTH psga Oypee B TOUKE.

6.Paznoxenue B psig @ypre 1715 IPOU3BOIBHOIO TPOMEKYTKA.

7. Paznoxenue B psijg Oypbe HenepruoaMUECKOn QyHKINU.

8. Paznoxenue B psag Oypbe TOTBKO MO CHHYCAM U TOJIBKO TIO KOCHHYCaM.
9.Heo6xonumMocTh 0000111eHNS TOHATHS UHTerpana Pumana.

10.MuoxectBa Touek. [Ionarne meppl. CBOMCTBA MEPHI.

11.MHuoxecTBO Mepsl HOJb. Onpenenenns, IpuMepBbl.

12.13mepumblie pyHkImu. Teopema 00 S5KBUBAJICHTHBIX ONPEICICHUIX U3MEPUMOMN (QYHKIIUH.
13.CBoiicTBa U3MEPUMBIX (DYHKITHIA.

14 UnTterpan JleGera oT orpaHu4eHHON U3MepUMOi (YHKIINH, TOHsATHE. Teopema o
cyuiectBoBaHMM uHTerpana Jlebera. CpaBHeHHe ¢ HHTErpasioMm Pumana.
15.Unterpan JleGera mo npou3BoIbHOMY U3MEpUMOMY MHOXecTBY. CBolicTBa 1-5.
16.CpoiicTBa 6-9 unrerpana Jlebera.

17.nterpan JleGera oT HEOrpaHUYEHHON PYHKIIMH.

18.ITonsTue Ly[a, b]. Teopema 0 BIOKEHUH TPOCTPAHCTB.

19.JIuneliHOCTH IPOCTPaHCTB Ly |a, b].

20.Hepasenctso ['€nbnepa.

21.HepaBeHcTBO MUHKOBCKOTO.



22 Jluneiinbie npoctpancTa. Onpenenenus. [Ipumepsr. U3omopdusm.

23.JIuneitHas 3aBUcUMOCTh. basuc. PazmepHocTs. dakTop-mIpoCcTpaHCTBO.

24 Teopema o pa3sMepHOCTH (PaKTOP-IIPOCTPAHCTBA.

25.Jluneiinple HOpMUPOBaHHbIE MpocTpaHcTBa. Onpenenenue. [Ipumepsr.

26.I1penen nocnenosarensuoctu B JIHIIL.

27.CBoiicTBa MpeaEIoB. 3a1auH.

28.0O1KpbITHIE U 3aMKHYThIEe MHOXKECTBA B L. [IpenenbHas Touka. Teopema.
29.OkBUBaNEHTHBIE HOPMBI. TeopeMa 00 3KBUBaJICHTHBIX HOPMaX B KOHEUHOMEPHOM
IIPOCTPAHCTBE.

30.PaccTosiHue OT TOYKH J10 TOAIPOCTpaHCTBA. JIeMma Prcca o moyTu nepreHaukyssipe.
31.®ynaaMeHTanbHOCTh B IMHEWHOM HOPMUPOBAaHHOM IpocTpaHcTse. [lonsTus. CoiicTBa
32.banaxoBeie mpocTpaHcTBa. [lonstus. [Ipumepsl.

33.IIpuMep HETOIHOIO HOPMUPOBAHHOTO POCTPAHCTBA.

34.Psibl B HOPMUPOBAHHBIX IMPOCTPAHCTBAX: CXOAUMOCTb, kputepuid Ko, abcomtoTHas
CXOJUMOCTb.

35.IIpuHIUIT BJIOKEHHBIX IAPOB.

36.Teopema bapa.

37.KomnakTHbIE MHOKECTBA B HOPMUPOBAHHBIX POCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKHYTOCTbh KOMITAKTHOI'O MHOKECTBA.

38.IIpenxomnakTHbie MHOKECTBA. CBSA3b C KOMIIAKTHBIMU MHOXECTBAMH.

39.Kpurepuit Xaycnopda mpeKoMIaKTHOCTH MHOKECTBA HOPMHUPOBAHHBIX TIPOCTPAHCTB.
40.KoMnakTHOCTh U KOHEYHOMEPHOCTh. TeopeMa 0 KOHEYHOMEPHOCTH JIOKaTbHO-KOMITAKTHOTO
IIPOCTPAHCTBA.

41.Teopema Aprena.

42.baHaxoBble IPOCTPAHCTBA CO cUEeTHHIM OazucoM. [lonstue. [Ipumepsr.
43.0OmpenesneHre U MpUMepsl cenapadeTbHbIX HOPMUPOBAHHBIX POCTPAHCTB.

[TpuMepHBIii epedeHb BONPOCOB JUIsl TOJATOTOBKH K 3K3aMeHy 1o OYHKIMOHAIBHOMY aHAIHU3Y,
6 cemecTp

1.Onpenenenue runbOepToBa npocTpancTa. [IpumMepsr.

2. OpTOroHaIBLHOCTH B TMIILOEPTOBOM IMpocTpaHcTBe. Teopema 00 0JHO3HAYHOM MPEICTABICHUN BEKTOPA B
BHJIE CYMMBI €0 NPOEKINI Ha OPTOrOHAJIbHBIE MOAPOCTPAHCTBA.

3. Jlemma 00 OPTOTI'OHAJIBHBIX MOATIPOCTPAHCTBAX.

4.0OpTOHOPMHUPOBaHHbBIE CHUCTEMBI B THIIbOEPTOBBIX npoctpancTBax.CylecTBOBaHME
OPTOHOPMHPOBAHHOTO Oa3uca B cenapabenbHoM H-ipocTtpaHcTBe.

5.Pane1 @ypre B H-npocTpancTBe. DKCTpEMaAIbHOE CBOMCTBO YaCTHUHBIX CYMM psifa Pypee.
6. [lonHOTa M 3aMKHYTOCTh OPTOHOPMUPOBAHHOM cucTeMbl B H-npocTpaHcTBe.

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

8. zomopdusm H-npocTpancTs.

9.JIuneitnble ¢ynkumuonansl B JIHIT . Omnpenenenne. Teopema 0 KOpa3MEpHOCTH f1pa JMHEHHOTO
(GbyHKIIMOHATA.

10. Teopema Xana-banaxa B JINHEMHOM IIPOCTPAHCTBE.

11. Jluneitnbie HenpepbiBHblEe (yHKUMOHanbl B JIHII.HenpepblBHOCT M OrpaHMYEHHOCTh JIMHEHHOTO
¢ynkunonana B JIHIL

12. Teopema Xana-banaxa B JIHII.



13. ConpspxenHoe npoctpancTo L*. Teopema o moiHoTe L*.

14.Cnabas cxogumocts B JIHIL.

15.Teopema Pucca o npencraBieHu TUHEHHOTO HEMpPEpbIBHOTO (pyHKIIMOHAIa B H-ipocTpaHcTBe.
16. JIuneinplii onepaTop B IMHEHHOM IpocTpaHcTBe. [lonsTHe, npuMepsl.

17. Jluneitnsiii HenpepbiBHBIN oniepaTop B JIHII. HenpepsIlBHOCTh U OrpaHUYEHHOCTb .

18.Hopma nuneitnoro oneparopa. CBOMCTBa, IPUMEPHI.

19. PaBHOMEpHas CXOAMMOCTb JHMHEHHBIX OIeparopoB. TeopeMbl O pPaBHOMEPHOM CXOAUMOCTH B
enuanaHOM Kpyre. Crencreue. [TomHora mpocrpancrsa L(L,L,).

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

21. IlpuHIMn paBHOMEPHON OrPaHUYECHHOCTH.

22. Teopema banaxa-IlITelinraysa.

23. O6paruslii oneparop. Onpezenenue. Teopema o nmuHeitHOCTH onepartopa A™1L.

24. JlocTaTo4HOE yCIOBHE OTPaHUYEHHONW 0OPaTUMOCTH JMHEHHOTO OIleparopa.

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

26.Teopema 00 orpaHu4eHHON 0OPATUMOCTH ONlepaTopa, OJIUZKOT0 K OrPaHMYCHHO 00paTHMOMY.
27. PerynsapHoe MHOXECTBO, CIIEKTP U PE30JIbBEHTA JIMHEHHOTO ornepaTopa. CieKTpabHBIA paanyc.
28.I1oHsTHE COIPSKEHHOTO oreparopa. TeopeMa o ero npejacrasieHu B H-npoctpaHcrse.

29. Teopema 0 TMHENHOCTU U HETIPEPHIBHOCTH CONPSKEHHOT'O ONEPATOPA.
30.CamoconpsikeHHbIe onepaTopbl. CBOMCTBA.

31.0npenenenue 1 NpocTeniIne cBONCTBAa KOMIIAKTHBIX OMEPATOPOB.

32. Teopema 0 CTPYKType KOMITAKTHOTO OTIepaTopa.

33. IlepBas Teopema dpearoapma.

34. Bropas teopema ®@penronabpma.

35. Tpetbs Teopema @penroiabma.

36. Pemienue uHTErpanbHbIX ypaBHeHU dpenroabma 2-ro poja npu Majbix L.

37. Ilpumenenue TeopeM Ppearonbma K peIICHUIO UHTErPaIbHbBIX ypaBHEeHUN Ppenroibma.

38. IIpuHIMT CXKUMAIONTUX 0TOOpaKEHUH.

39. IIpunoxeHus NPUHIKIA C)KUMAIOIIUX OTOOPAKEHUH K PEIIeHUI0 CUCTEM JIMHEHHBIX YpaBHEHUI.
39. IIpuMeHeHre TPUHIUIA C)KUMAIOIINX OTOOPAKEHUH K PEIICHUI0 HHTEIPAJIbHBIX YpaBHEHHIH.
40. [IpouzBoanas no ['aro.

41. IIponsBoanas Ppere.



Kpurtepun BbicTaBJ/IEeHUS] OLIEHOK.

O1LeHKa «OTJINYHOY:

— CHUCTeMaTU3UpPOBAHHBIE, MTYOOKHE U MOJHBIC 3HAHUS M0 BCEM pasjiesiaM JAUCIUIUIHHBL,
a TaKkKe [0 OCHOBHBIM BOIPOCAM, BBIXOISIINM 3a MPeAesbl yueOHOU MPOrpaMMBl;

— TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHUHOJOTHU CHCTEMATHUYECKH TIPaMOTHOE U
JIOTUYECKH MPABUIIBHOE U3JI0KEHHE OTBETA HA BOIIPOCHI;

— Oe3ymnpeyHoe BIAJCHUE HHCTPYMEHTapUeM Y4eOHOW AUCIHUIUIMHBI, YMEHUE €ro
3¢ (peKTUBHO UCIIOBF30BATh B TOCTAHOBKE HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BBIp@XEHHAs! CIOCOOHOCTh CAMOCTOSITEIIBHO U TBOPUYECKU PEIIATh CIOKHBIC TPOOIEMBI
Y HECTaHJapTHBIEC CUTYALUH;

— TOJHOE U TIy0OKOe YCBOGHHE OCHOBHOM M JIOTIOJHUTENILHOW JIMTEpaTyphl,
PEKOMEHIOBAaHHOH y4eOHOM MpOrpaMMOi 10 TUCIUILINHE;

— YMEHHE OPUEHTUPOBATHCS B TEOPHUSX, KOHIEHIUAX U HAMPABICHUAX JUCHMILUIUHBI U
JlaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYUYHbIE JOCTUKEHHUS IPYTUX AUCLUILINH;

— TBOpYECKasi CaMOCTOATENbHAsE paboTa Ha MPaKTHYECKUX/CEMUHAPCKUX/Ta00paTOPHBIX
3aHATUAX, AKTUBHOE Y4YacTHE B TPYMIOBBIX OOCYXKIEHHUSAX, BBICOKUN YPOBEHb KYIBTYPHI
HCIIOJIHCHMS 3aJaHHI;

— BBICOKUN ypOBeHb CGHOPMUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIIETEHIIUH.

OueHka «XopoIuo»:

— JI0CTATOYHO TOJIHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS TI0 TUCHUTLIINHE;

— YMEHHME OPHUEHTUPOBATHCS B OCHOBHOM TEOPHSX, KOHLEMLMSIX W HaIpaBICHUSAX
JTUCLUILIIMHBI M 1aBaTh UM KPUTHYECKYIO OLICHKY;

— HCMOJb30BaHUE HAYYHOW TEPMHHOJOTUHU, JIMHTBUCTUYECKHU U JIOTMUECKH MPABUIILHOE
M3JI0’)KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeJIaTh 000CHOBAHHBIC BHIBOJIBI;

— BJIJICHUE UHCTPYMEHTAPUEM 110 JUCLHUIUIMHE, YMEHUE €r0 UCIIO0Ib30BATh B IOCTAHOBKE
Y pEIICHUH HayYHBIX U PO(ECCHOHATBHBIX 3a]1a4;

— YCBOGHHE OCHOBHOW W JIOTIOJHHUTEIHHOW IUTEpaTyphl, PEKOMEHIOBAHHOW y4eOHOI
MIPOrpamMMOil MO TUCIUTIIIUHE;

— caMocCTosATenbHas paboTa Ha TMPAKTUYECKUX 3aHATHSIX, y4acTHe B TPYMIIOBBIX
00CYXICHUSIX, BBICOKHI YPOBEHB KYJIBTYPhI UCTIOTHEHUS 3a/IaHUI;

— cpenHud ypoBeHb C(HOPMHUPOBAHHOCTH 3asBIEHHBIX B pabodeil mporpamme
KOMIIETEHIINH.

OueHKa «yI0BIETBOPUTEIBHOM:

— IOCTATOYHBIM MUHUMAJILHBIM 00hEM 3HAHUH 10 JUCLUILIAHE;

— YCBOEHHE OCHOBHOM JIUTEPATYpPbl, PEKOMEHIOBAHHOHN y4eOHOI MporpamMmoit;

— YMEHHE OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHUSX, KOHIEHIUSAX W HAIMPABICHUSAX I10
JUCUUILJIMHE U AaBaTh UM OLICHKY;

— HCTIOJb30BaHUE HAYYHOU TEPMHUHOJIOTHH, CTHIIMCTHUYECKOE U JIOTMUECKOE U3JI0KCHHUE
OTBETa Ha BOMPOCH], YMEHHUE JIeTIaTh BHIBOABI 0€3 CYIIIECTBEHHBIX OIHUOOK;

— BIIaJIEHWE HMHCTPYMEHTapHeM y4eOHOH IUCIUIUIMHBI, YMEHHE €ro HCIOJIh30BaTh B
pEIICHUH TUIOBBIX 33]1a4;

— YMEHHE T0]1 PyKOBOJICTBOM IIPEMO/aBaTelis peniaTh CTaHAapTHHIE 3a1a4H;

— pabora moj; pyKOBOJCTBOM MperoaBaTelis Ha MPaKTUYECKUX 3aHATHUSAX, JOMYCTUMBII
YPOBEHB KYJIBTYPBI UCTIOJTHEHUS 3a/IaHU;

— JIOCTaTOYHBI MUHUMAIBHBIA ypOBEHb CHOPMUPOBAHHOCTH 3asBIICHHBIX B paboueit
Iporpamme KOMITETEHIIHHN.

OLieHKa «HEYAO0BIETBOPUTEIHHOM:

— ()parMeHTapHbBIE 3HAHUSI 110 JUCITUTIINHE;

— OTKa3 OT OTBeTa (BBIOJIHEHUS TUCbMEHHON PabOThI);

— 3HAaHHWE OTACIBbHBIX HMCTOYHUKOB, PEKOMEHIOBAaHHBIX Yy4E€OHOW MPOrpaMMOM IO
JUCLUIIIINHE;



— HEYMEHUE HUCII0JIb30BaTh HAYYHYI TEPMUHOJIOTHIO;

— HaJIM4KE IPyOBIX OMIMOOK;

— HU3KUH yPOBEHb KYJIbTYpPbl UCIIOJIHEHUS 3aJaHUN;

—HU3KUM  ypoBeHb C(HOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMIIETCHIIUH.

OueHouHble cpencTBa Uil MHBAIUAOB M JIMI[ C OTPAHUYEHHBIMH BO3MO>KHOCTSIMH
3JI0pOBbsI BEHIOUPAIOTCA C YI€TOM UX WHAUBUIYAIbHBIX TICUXO()U3NIECKIX OCOOCHHOCTEH.

— NOpu HEOOXOJUMOCTH HMHBAIMJIAM M JIMLIAM C OrPAaHUYCHHBIMH BO3MOKHOCTSIMH
3/10pOBbS [IPENOCTABIISAETCS JOIOJIHUTEIBHOE BPEMS JIJIsl IOATOTOBKU OTBETA HA 3K3aMEHE;

— IIPU NPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTATOB O0YUEHUSI HHBAIUIOB U JIUIL C
OTrpaHMYEHHBIMU BO3MOXHOCTSIMHU 3/10POBbsl IIPEAYCMATPUBAETCS UCIIOJIb30BAHUE TEXHUUECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX UHIUBUAYATbHBIMU OCOOCHHOCTSIMU,

— IIpU HEOOXOAUMOCTH JJIs1 00YHAIOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 37I0POBbS
U UHBAJUAOB IIpOLEypa OLIEHWBAHUSA pE3YJIbTaTOB OOyYeHHUS M0 AUCLUMIIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO 3TAIOB.

[Ipouenypa oueHuBaHusl pe3yabTaToB OOY4YE€HUS WHBAIUAOB U JIUIl C OTPAaHUYECHHBIMH
BO3MOXHOCTSIMH 3JI0OPOBBsSI 110 TUCIMIIMHE MPEIyCMaTpUBaeT MpeoCcTaBIeHue HH(OpMAIH B
dbopMmax, afanTUPOBAHHBIX K OTPAHUYCHHSIM HX 370POBbS M BOCIIPHUATHS UH(DOpMALIUU:

JUig au1 ¢ HapyIIEHUSIMU 3pEHUS:

— B MieyaTHOM popme yBeTMUEeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JI1st L ¢ HapyIIEeHUsMH CllyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUig au1 ¢ HapyLIeHUsIMU OIIOPHO-JBUTaTEIbHOTO anmnapara:

— B IIeYaTHOM ¢opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIaHHBINA TepeyeHb MOXeT OBbITh KOHKPETH3MpPOBAaH B 3aBUCHUMOCTH OT KOHTHHICHTa
00yyJaronmxcs

S. IlepeyeHb OCHOBHOH M JONMOJHHUTEJILHOW y4eOHOH JHTEpPaTypbl, HEOOXOAUMOI
JJIS OCBOCHM S JUCUMIIJIMHBI (MOXYJIsl).

5.1 OcHoBHas JiuTEpaTypa:

1. Harancon W.I1. Teopust pyHKIMIA BeIECTBEHHOM IEpEMEHHOM: YUeOHUK 1S By30B. 5-€
u3., crep. — CI16.: M3narensctBo “Jlans”, 2008. — 560 c.: nin. — (Y4yeOnuku Ams By30B. CrierpaibHast
muteparypa). ISBN 978-5-8114-0136-9

2. Jliocrepruk JI.A., Cobones B.W. Kpatkuii kypc pyHKIMOHAIBHOTO aHaM3a | YueOHoe
niocobue. 2-e u3., crep. — CI16.: M3narenserBo “Jlanp”, 2009. — 272 c. — (YueOHHUKH [T BY30B.
Cnemmanpshas uteparypa). ISBN 978-5-8114-0976-1

3. Biacosa E.A., Mapuesckwuii V.K. DiemeHTsI QyHKIIMOHATBHOTO aHaM3a: Y ueOHoe
nocobue. — CII6.: M3narensctBo “Jlans”, 2015. —400 c. — (YueOnuku juist By30B. CrienuaibHas
mateparypa). ISBN 978-5-8114-1958-6

4. I'ypesuu A.IL., Kopres B.B., XpomoB A.I1. COopHuK 3a/1a4 10 (QyHKIMOHATIEHOMY
aHam3y. YdeOHOe mocoowue. 2-¢ u3j., uchp.. — CI10.: U3marenscrBo “Jlans”, 2012. — 192 ¢. : wit. —
(YueGnuxku s By30B. CrienmasnbHas nureparypa). ISBN 978-5-8114-1274-7

I[J'ISI OCBOCHU NJUCHUIIIMHBI HHBAJIMAAMU U JIMIAMH C OTPAaHUYCHHBIMU BO3MOKHOCTAMUA
3J0pPOBbEA UMCIOTCA U3JaHUA B 3JICKTPOHHOM BH/IC B 3H6KT‘pOHHO-6I/I6HI/IOTe‘—IHBIX CHUCTEMaAX .



5.2 JlonosiHUTEIbHAS JIUTEPaTypa:
1. Kommoropos A.H., ®omun C.B. DnemenTs Teopun GyHKINN 1 (YHKIIMOHATIBHOTO
a"anm3a. — 7-e w31, — M.: ©DUSMATIINUT. 2009. — 572 c. — ISBN 978-5-9221-0266-7
2 Tpenorun B.A. ®yHKIMOHATBHBIN aHAIN3. Y4UeOHUK. — 4-€ u3/1., ucnp. — M.
OU3MATIIUT, 2007.—488 c. — ISBN 978-5-9221-0804-1
3. lemunosuy b.I1. COopHUK 33724 U yITPXKHEHUH 110 MaTEMaTHYECKOMY aHAIHU3Y. Yd4eOHOe
mocobue. - Jlann, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Hepeqenb pecypcoB I/IH(l)OpMaIII/IOHHO-TeJIeKOMMyHHKaIIHOHHOﬁ ceTHn
«I/IHTepHeT», HEOGXOI[I/IMI)IX AJIsA OCBOCHUSA JUCHUIIJIMHBI

1. Bukunenus, cBOOOIHAS SHIUKIIONETHSI. [D5eKTpOHHBIN pecypcl]. —
http://ru.wikipedia.org

2. Karanor undopmanuonHoii cucremsl «EnmHOEe OKHO qocTyma K 00pa3oBaTelbHBIM
pecypcam». [DnekrponHsiit pecypc]. — http://window.edu.ru/window/catalog

3. DKcnoHEeHTa, 00pa30oBaTENbHBI MATEeMAaTHYCCKUI CaT. [DIEKTPOHHBIA pecypc]. —
http://www.exponenta.ru

4. http://allmath.ru (Bcst MaTemMaTHKa B OJJHOM MECTE)

7. MeToau4eckne yKazaHusi JJIsi 00yIal0MAXCS 110 OCBOECHHIO TN CIUILIHHBI

[lo kypcy npenycMOTpEHO NpOBEACHUE JIEKIIMOHHBIX 3aHATUN, HAa KOTOPBIX J1aeTCs
OCHOBHOM TEOpPETHYECKHIM MarepHaj, J1abopaTOpHBIX 3aHATUH, MO3BOJSIOIMX CTyAEHTaM B
MIOJTHOM Mepe O3HAKOMHUTBCS C pasfesaMH (DYHKIIMOHAJILHOTO aHaJH3a U OCBOMTHCS B PEIICHUH
NPaKTUYECKHX 3a/1a4.

BaxneiimuM sTanoM Kypca SIBISIETCd CaMOCTOATENbHass paboTa IO JUCIHUIUIMHE
«DyHKIMOHAIBHBIN aHAIIU3.

Henbto camocToATenbHOW paboThl OakanaBpa sBISETCS  YIJyOJeHHE 3HAHMH,
HOJYYEHHBIX B pPe3y/bTaTe ayJUTOPHBIX 3aHATUN. BbipabaThIBatoOTCS HABBIKU CAMOCTOSITEIbHON
paboThL. 3aKpETISIOTCS ONBIT U 3HAHMSL, ITOJIyY€HHBIE BO BpEMs TJaOOPATOPHBIX 3aHITHH.

CamocrosiTennbHasi paboTa CTYJAEHTOB B XOA€ W3YYEHUS JUCHUIUIMHBI COCTOUT B
BBIMOJIHEHUM ~ WMHJMBHUIyaJdbHBIX  3a/laHUM, 3aJaBaeMbIX  IperojaBaTelieM,  BEeAyIIUM
7TabopaTOpHbIE 3aHSTHS, TIOATOTOBKM TEOPETHYECKOTO MaTepuaia K JJabopaTOPHBIM 3aHATHSM,
Ha OCHOBE KOHCHEKTOB JIEKUUH M y4eOHOW JIMTepaTypbl, COIVIACHO KaJE€HIApHOMY IUIaHy U
MOJTOTOBKH TEOPETUYECKOTO MaTepraia K TECTOBOMY OIPOCY, 3a4eTy M JK3aMEeHY, COTJIAaCHO
BOIIPOCAM K 3K3aMEHY.

VYkazanust mo opopMIICHHIO padoT:

- pabora Ha JA0OPAaTOPHBIX 3aHATHSAX M KOHCIIEKTHI JIGKIIUH MOTYT BBINOJHATHCS Ha
OTJIENbHBIX JIUCTAX JIMOO HEMOCPEACTBEHHO B pabouell TeTpaau;

- oopMIIeHHE WHAUBUYAIbHBIX 33aHUH JKeNaTeIbHO Ha OTAEIbHBIX JIUCTaX.

[TpoBepka WHIMBUAYANBHBIX 3aJaHU 1O TeMaM, pa3o0paHHBIM Ha JabOpaTOPHBIX
3aHATUAX, OCYILIECTBISIETCS Yepe3 HeIeN0 Ha TEKyIIeM J1JabopaTOPHOM 3aHATHH, JTUOO0 B TEUECHHUE
HEJIEJH TT0CTIe ATOTO 3aHATHS HA KOHCYJIbTAIIUH.

Jlnisi pa3bsCHEHUS! HEMOHSATHBIX BOIPOCOB JIEKTOPOM M aCCUCTEHTOM €KEHEJEbHO
TIPOBOJISITCSI KOHCYJIBTAIINH, O BPEMEHH KOTOPBIX TPYIIIBI U3BEIIAIOTCS 3apaHee.

B ocBOoeHHMHU TUCHMITIMHBI MHBAIWIAAMU M JIMIAMH C OTPAHUYEHHBIMHU BO3MO>KHOCTSIMHU
3JI0POBBsSI OOJIBIIIOE 3HAUCHHE HMMEET HWHIMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllUH) —
JIOTIOJTHUTEILHOE pa3bsiCHEHNE YUeOHOro Marepuaia.


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

WupuBuayanbHble KOHCYJIBTAllMM IO MPEAMETY SBISIOTCS BaXHBIM  (aKTOPOM,
CHOCOOCTBYIOUIMM MHAMBUAYAIN3ALUU OOYUYEHHUS U YCTAHOBJIEHUIO BOCIMTATEIBHOTO KOHTAKTa
MEXIy IMpernojaBaTesieM M OO0YyJalomUMCS HHBAJIMIOM WM JIMIOM C OrpaHUYEHHBIMHU
BO3MOYKHOCTSIMU 310POBBbSI.

8. Ilepeyenb MH(POPMANUOHHBIX TEXHOJOTHI, UCIOJIb3yeMbIX MPH OCYHIECTBJIEHUHU
00pa3oBaTe/ILHOIO MPOIEcca MO0 TUCHHUILIUHE.

8.1 IlepeueHb HPOPMALMOHHBIX TEXHOJIOTHIA.

NudopmannoHHbIe TEXHOJIOTHH — HE TPETYCMOTPEHBI.

8.2 IlepeyeHb HEOOXOAMMOI0 NPOrPAMMHOI0 00ecneYeHus .
IIporpammHOe oOecnieueHue - He IPEIyCMOTPEHO.

8.3 IlepeueHb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM:

1. CupaBouno-nipaBoBas cucrema «Koncynprant [Timtocy (http://www.consultant.ru)

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

3. DnektpoHHast OuOnmoreyHas cucrema «YHuBepcuterckas Oubimoreka ONLINE»
(http://www.biblioclub.ru)

0. MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXxoaumasi

06pa3OBaTean0r0 npouecca mo 1MCIHUIlIJINHE

AJIsl  OCylecTBJIEHUSI

MarepuanbHO-TeXHUYECKOe 00ecredyeHNe JUCIUILTUHBI |
Ne Bun pa6or
OCHAIIICHHOCTh
1. JlexunoHHble 3aHsATUSA | JIeKIMOHHAs ayquTOpUs, OCHAIEHHAs MPe3eHTAIMOHHON
TEXHUKON (IIPOEKTOp, FKpaH, HOYTOYK) U COOTBETCTBYIOLIUM
nporpammHubIM obecnieuennem (I10): A305.
2. JlabopaTopHbIe Ayautopusi, ocHallleHHas y4eOHONH MeOenbio (CTOMBI, CTYIb),
3aHATHS COOTBETCTBYIONIEH KOJUYECTBY CTYJIEHTOB: 133.
3. I'pynmossie Aynutopus A305.
(MHIUBUyaTbHBIC)
KOHCYNbTAIHU
4. Texymuii  koHTpousb, | Aynutopus A305.
IIPOMEXKYTOUHAs
aTTecTaIus
5. CamocrosiTenbHas Kabuner mna caMocTosTenbHONM  paOOThI, OCHAIIEHHBIN
paboTta KOMIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBHIKO MOJKIIOYEHHS K
cetu «MHTepHET», NPOrpaMMOM SKPAHHOTO YBEIMUYEHHS U
00€eCrevyeHHbI TOCTYIIOM B AJIEKTPOHHYIO HH(GOPMaIMOHHO-
oOpa3oBaTenbHyI0 cpeny yHuBepcureta: 105.



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







