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1 Hesau v 321291 M3y4YeHUS] TUCHMILIMHBI .

1.1 Hesn u3y4yeHUs1 TUCLMIIIMHBI.

Ilenbto npenogaBaHus U U3y4eHUS JUCHUIIINHBI «DyHKIIMOHABHBIA aHAIM3» SABISAETCS
OBJIAJICHHUE CTYJICHTaMU METO/IaMH (yH KIIMOHAJIBHOTO aHaIM3a HEMOCPEICTBEHHO
IPUMBIKAIOIMMU K 337a4aM IPUKIaJHON MaTeMaTUKU, KOTOpble HEOOX0AUMBI C OJJHOH CTOPOHBI
it GopMUpOBaHMS HaBBIKOB pabOThI ¢ AOCTPAKTHBIMU MaTeMaTHUYECKUMU MOHSATUSIMH, a C
JPYTOi CTOPOHBI JUIsl BOCIIPUATHS C OOLIETEOPETHYECKUX MO3UIIUHN UAEH U METO/I0B CMEKHBIX
JUCLUIIIMH, TOATOTOBKH BBIIIYCKHUKA KaK M K HAy4HO-HUCCIIEI0BATENIbCKON IESATENbHOCTH, TaK U
K IPOU3BOJICTBEHHO TEXHOJOTMUYECKOM eSATENbHOCTH B 00JaCTH PELICHUs IPUKIAIHBIX 331a4.

1.2 3agauu TUCHMIINHBI .

3agadeil u3ydeHus TUCIHUTIIUHBI “OYHKINOHATBHBIN aHAM3 SBIISIETCS Pa3BUTHE
CIIOCOOHOCTEH CTY/IEHTa TOHNMAaTh, COBEPIIICHCTBOBATH M IPHUMEHSTH COBPEMEHHBII
MaTeMaTHYECKUH armapar Mpu PelieHrH 3a7a4, BO3HUKAIOIMM X Ha MPAKTUKE U B HAYYHO-
HCCIIEN0OBATEIILCKON ACATENBHOCTH.

1.3 Mecro aucuuniuHbl (MOayJis) B CTPYKTY pe 00pa30BaTeIbHOM MPOTr PAMMBI.
Kypc «DyHKIIMOHANBHBIN aHATU3» OTHOCUTCS K AUCIHUIIIMHAM IO BEIOOPY BapUaTUBHOU

yactu bioka 1. /]nst ocBoeHus Kypca CTyJeHTaMH HEOOXOAMMO HaJU4KE Y CTYCHTOB 3HaHUW U
YMEHHI MpUOOPETEHHBIX B pe3ylIbTaTe M3y4eHUsS UMH 0a30BBIX KYpCOB MAaTE€MaTHUECKOTO
aHajm3a, ajareOphbl U aHATTMTUYECKON reomeTprH, TuhhepeHIINATBHBIX YPaBHCHUN. 3HAHUA,
MOJIy4E€HHbIE MTPU U3YYEHUH JAaHHOT'O Kypca , HaXOsT IPUMEHEHUE U U3y4eHUH «YpaBHEHUN
MaTemaTtuueckon ¢u3nku», «/IuddepeHnanbHbIX ypaBHEHH Y, « Teopun BeposTHOCTEN»,
«HHCIEHHBIX METO/IOB», Psa AUCHHUILINH CIIeMaIn3au. MeTo bl (PyHKIIMOHAIBHOIO aHaINU3a
HaXOJSAT CBOE MPUIIOKEHUE B PA3IMUHBIX C(hepax COBPEMEHHOM MPUKIAJHOW MaTEeMaTHKH,
HalpuMep MpU CO3AAHUHU COBPEMEHHBIX CHCTEM YIIPABJIEHHUS], 4 TAKKE B HAYUHO-

U CCIIeI0BATENIbCKOM padoTe.

1.4 IlepeyeHb IIAHMPYEMbIX Pe3yJbTATOB O0y4YeHHS MO JAUCHUIUVIMHE (MOIYJIIO),
COOTHECEeHHBIX ¢ IVIAHUPYEeMbIMHU Pe3yJIbTATAMHU OCBOEHHUS 00pPa30BaTeJJbHOMH NMPOTPAMMBI .

N3yuenue nanHoii yueOHOM AUCIUILIMHBI HAPaBJIeHO Ha (opMHUpoOBaHUE Y 00yUdaro X CS
KOMIIETEHIIU

Ne HMuanekc Conepxanue ) B pe3ynbrare nu3ydeHus yueOHOU TUCIUTIINHBI
KOMIIET | KOMIIETCHIIUH (WM €€ 00yJaromecs T0JKHBI
TLI1. (50005151 YacTH) 3HATH yMeTh BJaJIeTh
1. CrocoOHOCTBIO OCHOBHEIE JIOKa3bIBaTh METOIaMHU
I1K-2 IIOHHUMATh, IMOHSTHS, YTBEPKIACHUS, (hyH KIIMOHAJIBH
COBEPILUEHCTBOBATh U | TEOPEMBI cnenuduuHbIe oro aHajm3a
MPUMEHSITh METO/IBI, JISt JUTISE
COBPEMEHHbIi1 QITOPUTMBI M | (DYHKIIMOHAIBHOT | MCCIICIOBAHUS
MaTeMaTU4eCKU i CpeJicTBa 0 aHau3a, | pa3’In4HbIX




N Wuexc Conepxanue B pe3ynbrare uzydenust yaeOHON TUCITUIIITHHBI
I ;_)1 KOMIIET | KOMIETEHIUH (U e€ 00yJaromecs JOJIHKHBI
| eHuum YacTH) 3HATH yMeThb BJIaJIeTh
ammapar byHKUIMOHAN | TPUMEHSTh MPUKITATHBIX
BHOTO METO/TBI 3ajad.
aHaam3a (yH KITMOHAJIBHOT
O aHamu3a IS
peeHus
MaTeMaTUYECKH X
3ama4

2. CTpyKTYypa M coAepKaHue TMCHHUILIMHBI.

2.1 PacnipegesieHue TPyAOEMKOCTH JUCIMIIIMHBI 110 BUIaM padorT.

OOmast TpyAOEMKOCTh JUCLHUIUIMHBI cocTaBisieT 8§ 3ad.ed. (288 wacoB), wux
pacrpesielieHue 1o BUAaM paboT MPeICTaBIEHO B Tabiuie

TpynoemMKkocTh, 4acoB
Bun pabotsr

5 cemectp 6 cemecTp Bcero
KonrakTHasi padoTa (Bcero), B TOM 4ucJjie: 74,3 68,3 142.,6
AyauTopHasi padora: 70 64 138
B ToM 4yucie:
Jlexium (JI) 34 32 66
JlabopaTtopHsie paboTsr (JIP) 36 32 68
HNuas konTakTHasi padbora
KonTpomupyemas camocrostenbHas padbora (KCP) 4 4 8
[Tpomexyrounas arrectanus (MKP) 0,3 0,3 0,6
CamocrosiTesibHass padora: 69,7 75,7 145,4
CaMonoaroToBka 25 31 56
IToaroroBka u caada sK3aMeHa 447 447 89,4
O0mast TPy 10€ MKOCTH 144 144 288
Bu MTOroBOro KOHT poJisi IK3aMeH IK3aMeH IK3aMeH

2.2 CrpyKTypa JHCHMILIUHBI:

Pacnipenenenue BuoB yaeOHOM pabOThI M KX TPYAOEMKOCTH 10 pa3/ieiaM JUCIUTLTHHEIL.
Paznenbl nucuummuel, u3ydaemble B 5 (Tabn.2) u 6 (tadn. 3) cemectpax

Ta6n1/1ua 2. Pazgensl JAUCHOUIIIINHBI, U3Y4aC€MbIC B 5 CEMCCTPC.



KomuectBO yacoB

AymatopHas
paboTa
No HaunmenoBanue pazzaenos Beero
Beero| JI P CpPC | 33
1 2 3 4 5 6 7 8
1. |Tpuronomerpuueckue psaasl Dypse 30 14 6 8 6 10
2. |Wuarerpan JleGera 37 20 8 12 6 11
3. |IIpoctpancrtBa JlebGera 29 12 6 6 6 11
4 JInHeliHple HOPMUPOBAHHBIE IPOCTPAHCTBA 437 | 24 14 10 7 12,7
Bcero no paznenam 1ucUUIIIMHbL 1397 74 | 34 36 25 447
Ipomexyrounas arrectanus (MKP) 0,3
KonTpomas camocrostensHol padotsl (KCP) 4
Hroro 144 | 74 34 36 25 | 447
Ta6muna 3. Pazaenb! AuCIUIUIMHEBL, H3ydaeMble B 6 cemecTpe.
KonnuecTtBo yacos
AymuTtopHas
paborta
No HaumenoBanue pa3zaesnos Beero
Beero| 1 | " | cpc | 93
1 2 3 4 5 6 7 8
1 |EBxknmaoBsI mpocTpaHCTBA 29 12 6 6 8 9
2 |JluneitHble (DyHKITMOHAIIBI 29 10 6 4 9 10
3 |JluHeiiHble onepaToOpHI 38 22 10 12 12 14
4 [IpunosxeHus TMHENHBIX ONIEPATOPOB 43,7 | 20 10 10 12 11,7
Bcero 1o pa3zjenam Iy CIHTIITHHBL 139,7| 64 32 32 31 447
[Ipomexxyrounas arrectanus (MKP) 0,3
Kontpons camoctosrensHoi padotsl (KCP)| 4
Hroro 144 | 64 32 32 31 44,7

[Ipumeuanue: JI — nexuuu, JIP — nmaboparopusie 3anstus, CPC — camoctosTenbHas pabora
cryneata, KCP — koHTponmupyemass pabota cTyaeHTa, D3- MOATOTOBKA K Clade 3a4yera u

9K3aMCHa.

2.3 Copep:xkanue pa3iesioB TUCIIAILIAHBI:
2.3.1 3aHATHA Je KINOHHOI'0 THIIA.

Paznenbl nucuummHuel, u3ydaemole B 5 (Tabn.4) u 6 (tabn. 5) cemectpax




Tabsmria 4. Pazaens! TUCIUILUINHEL, u3ydaemble B 5 cemecTpe.

No HaumenoBanue dopma TeKyIIero
Conepxanue pazaena
pasznena KOHTPOJIS
1 2 3 4
1|Tpuronomerpuuy |llepnonnueckue BenuunHbl. 'apMOHMYECKUI aHAIM3. Omnpoc o
€CKHUE PAJIbI [Tonsitue psana. Kos hdurnuentsr @ypre. HTErpa pe3yibraram
Dypre Hupuxne.Jlemma Pumana. Crnencreue u3 ne€. [lpuniumn VHUBUTYAJIBHOT
noxkamu3uui. [Ipusnaxu Jluaum n Jlunnmna cxoaumoctu 0 3aJaHus
psna @ypre B Touke. Paznoxenue B pag Oypee aiis
IIPOU3BOJIBHOTO IPOMEXYTKA. Pasnoxkenue B psag @ypse
Henepuoanueckon ¢pynkuuu. Pasnoxxenue B pag @ypwe
TOJIBKO 110 CUHYCaM M TOJIBKO 110 KOCHHYCaM.
PaBHomepHas cxogumocTs psga @ ypobe.
1 2 3 4
2|nrerpan Heob6xoaumocTs 0000 1IeHH s TOHATUSI MHTErpasia Onpoc o
JleOera Pumana..MuoxectBa Touek. [lousitue mepol. CoiicTBa pe3yabTaTam
Mepbl. MHOXKeCTBO MepBI HOJIb. ONIpeNeNeH s, IPUMEPBL. |yHauBH JyanbHOT
W3mepumblie pynkiuu. Teopema 06 3 KBHBaJIEHTHBIX 0 3a7aHKs
onpezeneHusx u3Mepumon pynkuu. CpolictBa
U3MEPUMBIX (DYHKITUH.
Nuterpan Jlebera oT orpaHuueHHON H3MEPUMOI
¢byH kUMY, oHsATHE. Teopema o CYIeCTBOBAHUU
unrerpaia JleGera. CpaBHeHue ¢ uHTerpajsiomM Pumana
JMuTerpan Jlebera mo mpou3BOJIEHOMY U3MEPUMOMY
MHOKecTBY. CBolicTBa unTerpaia JleGera . Muterpan
JlebGera oT HeOrpaHUYCHHOW QYHKIIHH.
3{llpocrpanctea |Iloustue L, [a,b]. Teopema 0 BIOKEHHH IPOCTPAHCTB. 1. Onpoc o
JleGera Jluneiinocts npocrpancts L, [a,b]. Hepasencrso pe3yibpTaraM
I'€npnepa. Hepasenctso Munkosckoro. Hopma B L[ a, b].| ”EAMBUIyaIbHO
[Ipoctpanctso L,[a, b]. CoiictBa pynkuwmii L,[a, b]. O 3a/IaHus
Cxomumocts B L,[a,b]. Teopembl 0 eTMHCTBEHHOCTH 7 Komioksi
npesena, 0 HeMpepbIBHOCTH HOPMBI, (PyHJaMEHTAIBHOCTH |~ m
U cX0IuMocTH B L,[a,b].
Teopema o npubmmkennu pyHkuuid us L, [a, b].
4 |JTuneitHble JInnelinbie npoctpanctea. Onpenenenus. [lpumepsl. Onpoc no
HopMmupoBaHHbl |30mop dusm..JIuneliHas 3aBucumoctsb. bazuc. pe3yibraram
€ mpocTtpaHcTBa. [PasmepHocts. @akrop-npocTpancTBo. Teopema o VIH IUBH TyaTbHOT
pasMepHOCTH (aKTOp-IpocTpaHcTBa. JInNHeliHbIe 0 3a7aHUs

HOpPMUPOBaHHbIE ITpocTpaHcTBa. Onpenenenue. [Ipumepsr.
[Ipenen nocnenosarensHocty B JIHII. CBoiicTBa
npenenos. 3aaaun. OTKPHITHIE U 3AMKHYTbIE
npocrpancTBa B L. [IpenensHas Touka. Teopema.
DOKBHMBAJIEHTHbIE HOPMBI. Teopema 00 3KBHBaIEHTHBIX
HOPMax B KOHEYHOMEPHOM IIpocTpaHcTBe. PaccrosiHuE OT




TOYKM JI0 moanpocTpancTsa. Jlemma Pucca o moutu
nepreHauKyispe. O yu1aMeHTaIbHOCTD B JINHEHHOM
HOpMUpOBaHHOM IpocTpaHcTBe. [lonsrus. CpoiictBa

banaxoBsie mpoctpanctsa. [lonstus. [Ipumepst. [Ipumep

HCTIOJIHOTO HOPMHUPOBAHHOTO IIPOCTPAHCTBA. Psapl B

HOPMHUPOBAHHBIX IIPOCTPAHCTBAX: CXOAUMOCTb, KPUTEPUU
Konm, abcomoTHas cxoauMocTh. [IpuHIMI BIIOKEHHBIX

mapoB. Teopema bapa.KomnakrHeie MHOXECTBA B
HOPMHPOBAHHBIX MPOCTPAHCTBAX, OTPAHUYEHHOCTh U

3aMKH YTOCTb KOMITaKTHOI'O MHOKECTBA. HpeI[KOMHaKTHLIe

MHOecTBa. CBsA3b ¢ KOMITAaKTHBIMU MHOKECTBAMM.

Kpurepuii Xaycaop da mpenkoMImakTHOCTH MHOKECTBA B

HOPMHPOBAHHBIX MPOCTpaHCTBaX. KoMnakTHOCTh U
KOHEYHOMEPHOCTh. Teopema 0 KOHEUHOMEPHOCTH

JIOKaJIbHO-KOMITAKTHOTO TpocTpaHcTBa. Teopema Apiierna.

banaxoBble MPOCTPaHCTBA CO CUETHBIM 0A3MCOM.
Ilonstue. Ipumepst.

Omnpenenenue u NpuMepsl cenapadenbHbIX
HOPMHUPOBAHHBIX IIPOCTPAHCTB.

Tabmuma 5. Pa3mens! qUCIUTITUHEL, U3ydaeMble B 6 cemecTpe.

HanmenoBanue dopMa TEeKyILIETO
Ne Conepxanue pasaena
pazznena KOHTpPOJIS

1 2 3 4
EBKITH TOBBI OnpeneneHue rmIbOEPTOBA MPOCTPAHCTBRA. Omnpoc o
TpOCTPAHCTBA [Ipumepsl. OpTOrOHATBFHOCTH B THIIOEPTOBOM pe3ynbTaTaM

HpOCTpaHCTBe.TeOpeMa 00 OJHO3HAYHOM MHIUBUIYAJIbLHOI'O
MpeACTaBIEHUN BEKTOpPA B BUJI€ CYMMBI €T0 3ajaHus
INPOEKIMK HAa OPTOTOHAJIBHBIE TOANPOCTPAHCTBA.

JlemMa 00 OPTOTOHAIBHBIX MOAIIPOCTPAHCTBAX.
OpTOHOPMHPOBAHHBIE CUCTEMBI B THJIHOEPTOBBIX

npocrpancTBax. CylecTBOBaHUE

OpPTOHOPMHUPOBAHHOTO Oa3uca B cenapadenbHom H-

npoctpancTse. Panel @ypee B H-ipoctpancTse.

DKCTpEMAIIbHOE CBOMCTBO YACTUYHBIX CYMM psifa

@®ypwe. IlomHOTA M 3aMKH yTOCTh

OpPTOHOPMHUPOBAHHOM cucTtembl B H-TipocTpancTBe.

Teopema Pucca-®uiepa B H-mpoctpancrse.

N3zomop ¢uzm H-tipocTpancTs.

1 2 3 4
[TuHeliHbIe JIunetinsie pynkuuonansl B JIHIT . Onpenenenne.  |Ompoc o
DyHKIMOHAIBI Teopema 0 KOpa3MEPHOCTH siipa JIMHEHHOTO pe3yabraram

¢dbynkumonana. Teopema Xana-banaxa B JMHEHHOM  |MHIUBUIYaJTEHOTO
IIPOCTPaHCTBE. JIMHEWHBIE HEMPEPbIBHBIE 3a1aHUs

¢y xuuonansl B JIHIL. HenmpepsiBHOCTD U




OTPaHUYEHHOCTH JIMHEHHOTO dyHKIIMoHana B JIHIL
Teopema Xana-banaxa B JIHIIL. Conpsbxennoe
npoctpanctBo L*. Teopema o monnore L*. Cnabas
cxogumocth B JIHIIL Teopema Pucca o
Mpe/ICTaBICHUN JTUHEHHOTO HEMPEPHIBHOTO
¢yakunonana B H-mpoctpancrse.

[TnHENHBIE
DIIEPATOPHI

JInHeMHBIN OnepaTop B IMHEMHOM IIPOCTPAHCTBE.
[lonstue, npumepsl. JInHEHbIN HENPEPBIBHbII
oneparop B JIHIL. HenpepblBHOCTS 1
OIrpaHUYeHHOCTh. HopMma JINHEHHOro OrpaHuYEeHHOTO
oneparopa. CBoiictBa, mpuMepbl. PaBHOMepHas
CXOJUMOCTB JIMHENHBIX OIlEpaTopoB. TeopeMbl 0
PaBHOMEPHOM CXOAUMOCTH B €MHUYHOM KpyTe.
Cnencrsue. [lomrora npocrpanctea L(L, L,).
CunbHast cxogumoctsb B L(L, L,).ITpumepsr.
[Ipunnun paBHOoMepHOIi 1 orpanndeHHocT. Teopema
banaxa- [lIrefinraysa. OG6paTHbIil onepaTop.
Onpenenenue. Teopema o IMHENHOCTH oliepaTopa
A™'. JlocraTouHOE yCIOBHE OrpaHHYEHHOI
o0paTUMOCTH JIMHEHHOrO onepaTopa. Teopema o
cymectBoBanuu oneparopa (I + A)~1. Teopema 06
OTpaHMYEHHOI 00paTUMOCTH oreparopa, OJIM3KOro K
orpaHuuyeHHO oOpatumomy. PerynspHoe
MHO’KECTBO, CIIEKTP U PE30JIbBEHTA JIMHEHHOTO
oneparopa. CriekrpansHbiii paaunyc. [lonsarue
COIIPsDKEHHOTO oneparopa. Teopema o ero
npeacrasiaeHun B H-npoctpanctee. Teopema o
JMHEHHOCTU U HENPEPBIBHOCTH COMPSHKEHHOTO
oneparopa. CaMOCONPSKEHHBIE OIIEPaTOPBI.
Caoiictea. OnpeneneHue U NpocTeime cBoicTBa
KOMITAKTHBIX 0II€paTopoB. Teopema o cTpyKType
KOMITaKTHOT'O OIIE€paTopa.

1. Ompoc o
pe3yabraTaMm
WHJINBUAYaITbHOT
0 3aaHus

2. KonnokBuym

[IpunoxxeHus
THUHEUHBIX
DIIEpaTOpPOB

IlepBas Teopema @pearonpma. Bropas reopema
®penaronsma. Tpetss Teopema Openrosbpma.
Pemenue nnTerpanbHbIX ypaBHeHu @penrosipma 2-
IO pOJia C BBIPOXKACHHBIM siipoM. MccnenoBanue
WHTETPAJIbHBIX ypaBHEeHUN Dpearonpma ¢ OMOUIBIO
ansrepHatuBbl Opearonsma. Pe30nbBEHTHBIN METOA
peLIeHUs] UHTETPAIBHBIX YpaBHEHUN. MeTon
cxuMaronm x otoopakeruii. [IponsBonubeie Opere
u ["aTo.

Omnpoc o
pe3yabraraMm
WHAWBUAYAJIIbHOT'O
3aaHus




2.3.3 JIabopaTopHbIe 3aHATHS.

Ta6HHHa 6 Pazgensl JAUCHOUIIINHBI, U3Yy9aCMbIC B 5 CEMECCTpC.

HanmenoBanue
dopma TeKyIIero
Ne | paznena/monyn HanmenoBanue 1abopaTOpHBIX paboT
KOHTpPOJIS
A
1 2 3 4
1 | Tpuronomerpu | Tema 1. Tpuronomerpuueckoe psasl Pypee Ha (-m,m) | 1. Beimonnenue
YECKUE PsIIbI IIPaKTUYECKU X
Dype Tema 2. Tpuronomerpuueckoe psasl Dypobe Ha (-1,1) sayaHumil
Tema 3. Pasnosxenus B pan Pypbe TOIBKO IO CHHYCAM | 2 Ompoc 110
WA TOJIBKO I10 KOCMHYCaM pe3yJipTaram
MPaKTHYECKU X
Tema 4. Ocobennoctr ko3 pduiineHToB psina Oypowe. P .
3ajaHu i
JuddepeHinpoBanre 1 UHTETPUPOBAHUE PSTOB
Dypbe
2 | NaTerpan Tema 1. Mepa Jlebera. 1. Bemmonuenue
Jlebera MPAKTUYECKU X
Tema 2. MuosxecTtBa Mepbl 0 3a1aHMI
Tema 3. N3mMepuMbie MHOKECTBA 2. Omnpoc 1o
pe3ynpTaraM
Tema 4. U3smepumebie 15071
p Py MPaKTUYECKU X
Tema 5. UnTerpan Jlebera ot orpanndeHHbIX GyHKIui | 3aAaHHH
Tema 6. UnTerpan JleGera oT HeOrpaHUYCHHBIX
byH K
3 | IlpoctpanctBa | Tema | OCHOBHBIE CBONCTBA IIPOCTPAHCTB LP 1. BeimonHeHue
Jlebera MPAKTUYECKU X
Tema 2. CxonuMOCTb B MpOCTpaHcTBax Lp 3anaHmi
Tema 3. TITOTHOCTH MHOKECTB B IPOCTpaHCTBAxX LP 2. Ompoc 1o
pe3yabTraram
MPaKTUYECKU X
3alaHu
4 | Jluneiinble Tema 1. MeTprKka B TMHEHHBIX IPOCTPAHCTBAX. 1. Beinonnenue
HOPMUPOBAHH MIPAKTUYECKU X
pIe Tema 2. Hopma B IMHEHHBIX IPOCTPaHCTBAX. 3aMaHHi
IIPOCTPAHCTBA .
Tema 3. Cx0IMMOCTb B JIMHEHHBIX HOPMUPOBAHHBIX 2. Ompoc 1o
MIpOCTpaHCTBAX. pe3yabTaram
MPaKTUYECKU X

Tema 4 3aMKHyTOCTb, OTPaHUUYEHHOCTb, OTKPBITOCTb ,




KOMITAKTHOCTb B HOPMHUPOBAHHBIX ITPOCTPAHCTBAX

Tema 5. IIpenkommnakrHocTs B C[a,B]

3aJaHuU

Tabmumia 6. Pasnensl qUCLHUMIIMHEBL, H3ydaeMble B 6 cemecTpe.

HammenoBanue dopma
Ne | paznena/mo nyn HanmenoBanue 1abopaTopHbIX pabOT TEKyLIETO
A KOHTPOJIS
1 2 3 4
5 | EBKIn10BBI Tema 1. EBxmmmoBel mnpoctpaHcTtBa , obOume | 1.
MPOCTPAHCTBA | CBOMCTBA BeimonHenue
MPaKTUYECKH X
Tema 2. IlpoekrnpoBaHue Ha MOANPOCTPAHCTBO N
3a7jaHU I
€BKJIM0BA IPOCTPAHCTBA
2. Onpoc no
Tema 3. OproroHanuzanusi B T'MIL0EPTOBOM
pe3ynbpTaraMm
IIPOCTPAHCTBE.
MIPaKTHYECKU X
3ajaHuN
6 |JIuHeiHble Tema 1. Orpanuyenssle (yHkiuoHansl. Hopma | 1.
n
(yHkuroHaNBl | QyHKIHOHANA B IPOCTPAHCTBAX L5 Ly Beinonnenue
. MPaKTHUYECKU X
Tema 2. Hopma  nuHeHHOTro (QYyHKIMOHANA B 3a1aHMi
L,(a,b), C[a,b].
2. Ompoc o
pe3ynbpTaraM
MPaKTUYECKU X
3aJaHuN
1 2 3 4
7 |Jluneinble Tema 1. JIuneinble onepaTopsl 1.BeinonHenue
OIepaTopsl IIPAKTUYECKU X
Tema 2.  OrpanuueHHble omnepaTopbl. Hopma .
3a7jaHu I
oreparopa.
2. Onpoc o
Tema3. Hopma orpaHnueHHOTO oreparopa
pe3ynbpTaraMm
Tema4.O0patuslii onepatop. CrekTp, pe30sbBEHTa | MPAKTHYCCKU X
omeparopa 3aJlaHui
Tema 5. ConpspKeHHBIE OTIepaToOpPhbl
Tema 6. BrionHe HenpepbIBHBIE OIIEPaTOPHI
8 |[Ipunoxenus Tema 1. Pemenue wuHTerpasibHbix YypaBHeHui | 1.BeimonHenue
TEOpuNn MPaKTUYECKU X




OIepaTopoB ®pearonbma C BBIPOKIACHHBIM SIIPOM. 3alaHu i

Tema 2. HccnenoBanue MHTErpaidbHbIX ypaBHeHUH | 2. Ompoc mo
@pearonpMa €  HMCHOJb30BAHUEM aJIBTEPHATUBEI | pe3yabTaTaM
®penroapma NIPAKTUYECKU X

3a1laHu
Tema 3. PemeHne MHTErpanbHBIX YPaBHEHHUH IpH

IMOMOILM PE30JIbBEHTHI
Tema 4. MeTo1 CKMMAaIOIMX OTO OpaskeH Ui

Tema 5. IIpouszBoansie @pemie u ['ato

3anmTa nabopatopHoit paboTsl (JIP), Beimonnenue kypcosoro mpoekra (KII), kypcoBoit
paboter (KP), pacuerno-rpaduyeckoro 3amanusi (PI'3), manmucanume pedepara (P), scce (D),
xosutokBuyM (K), rectupoBanue (T) — He mpenycMOTpEHBI.

2.4 Ilepe4eHb y4eOHO-MeTOANYECKOI0 O0ecneYe Husl A1 CaMOCTOSITeJIbHOI padoThI
o0y4aroumXxcst 1o JUCHUILIHHE (MO1YJII0)

Llenpro caMOCTOSTENBHOM pabOThl CTYCHTA SIBJIETCS yriyOiaeHne 3HaHUH, MTOTy4eHHBIX

B pe3ynbTaTe ayauTOPHBIX

3aHsaTHH. BbIpabaThIBarOTCS HABBIKM CaMOCTOSITETLHON pPaOOTHI.

3aKpEmISIIOTCS ONBIT U 3HAHMS MOJTYYEHHbIE BO BpeMsl 1a00paTOPHBIX 3aHATHI.

[epeyernb yaeOHO-METOIUIECKOTO 00SCTICUCHHS TUCITATLIHBI 10

No Hanmenopanue BBITIOJIHEHUIO CAMOCTOSATENBHOM paboThI
pazzena
1 2 3

1{Tpuronomerpuyeckue
pansl Oypee

1. Harancon W.I1. Teopust GpyHKIIMIT BeIIeCTBEHHOW MTEPEMEHHOM :
YueOHuK 1151 BY30B. 5-¢ U3, crep. — CII6.: M3natenberBo “Jlans”,
2008. — 560 c.:un. — (YueOauru 1y By30B. CrieransHast
aureparypa). ISBN 978-5-8114-0136-9

2. JemupioBry B.I1 COopHMK 3a/1a4 ¥ yIpaskKHEHH T 110
MaTeMarn4ecKoMy aHaTH3y: YdeOHoe mocodue. - Jlann, 2017. — 624
c. —ISBN 978-5-8114-2311-8

3. Briacosa E.A., MapueBckuii LK. DnemMeHTsI (h)yHKIMOHATTBHOTO
a"Ham3a: Yuebnoe rocodue. — CI16.: U3narenscto “Jlans”, 2015. —
400 c. — (YueObnuru 1 By30B. CrienmanbHast utepartypa). ISBN 978-
5-8114-1958-6




Wurerpan JleGera

1. Harancon W.I1. Teopust ¢pyHKIHIA BeIIeCTBEHHOM TTEPEMEHHOM :
YueOHuK 17151 BY30B. 5-¢ U3, crep. — CII6.: M3natenscrBo “Jlans”,
2008. - 560 c.:un. — (YueOuuru u1s By30B. CrieransHast
murepatypa). ISBN 978-5-8114-0136-9

2. BracoBa E.A., Mapuepckuit 1.K. DnemenTs! (pyHKIMOHATBEHOTO
anamiza. Yuebuoe ocobue. — CI10.: U3marensctso “Jlans”, 2015. —
400 c. — (YueOnuu st By30B. CrienmansHast mteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omua C.B. DnemeHTsI Teopuu GyHKIHN 1
byHKIIMOHATBEHOTO aHam3a. — /- u3a. — M.: ©U3MATIINT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

[IpocrpancrBa
Jlebera

1. Harancon W.I1. Teopust pyHKIIMIT BeIIleCTBEHHOM TIEPEMEHHOM |
Y4eOHuK /1 BY30B. 5-¢ u3., crep. — CI16.: U3natenscrBo “Jlanp”,
2008. — 560 c.:un. — (YueOuuku st By30B. CrienanbsHas
murepatypa). ISBN 978-5-8114-0136-9

2. Bnacosa E.A., MapueBckuii LK. DiemenThI (QyHKIOHATBHOTO
a"Ham3a: YuebHoe rocoodue. — CI16.: U3parensctso “Jlann”, 2015. —
400 c. — (YueOnuru mis By30B. CrenmansHast mteparypa). ISBN 978-
5-8114-1958-6

3. Komvoropos A.H., ®omun C.B. DnemenTs! Teopun GyHKIHN 1
(GYHKIIMOHATBHOTO aHam3a. — /- u3a. — M.: ODU3MATIINT. 2009. —
572 c.— ISBN 978-5-9221-0266-7

JInuennrie
HOPMUPOBAHHbIE
MPOCTPAHCTBA

1. Bnacosa E.A., Mapuesckuii 11.K. DnemMenTsI (hyHKIIMOHATEHOTO
aHam3a: YuebHoe mocoodue. — CI16.: U3parensctso “Jlanp”, 2015. —
400 c. — (YueOHuru mis By30B. CnetmanbsHas mreparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Co6oneB B.W. Kparkuii Kypc (pyHKIMOHATBHOTO
aHamza : YueOHoe mocobue. 2-e u3., crep. — CI16.: M3narenscTtBo
“Jlanp”, 2009. — 272 c¢. — (YueOHuku aj1s1 By30B. CrieniuaibHast
aureparypa). ISBN 978-5-8114-0976-1

3. I'ypeuy A.I1., Kopuer B.B., Xpomos A.I1. COopHIK 3a1a4 110
(GYHKIMOHAJIBHOMY aHAM3y. YdeOHoe rnmocodue. 2-¢ u3., UCIp.. —
CII6.: U3natensctBo “Jlanp”, 2012. — 192 c. : nin. — (YueOHMKA 17151
BY30B. CriemmanibHas aureparypa). ISBN 978-5-8114-1274-7

EBKIn10BEI
MPOCTPAHCTBA

1. Bnacosa E.A., Mapuesckuii 11.K. DneMenTsI (hyHKIIMOHATEHOTO
a"Ham3a: YueOHoe rocodue. — CI16.: U3parensctso “Jlanp”, 2015. —
400 c. — (YueOnuru mis By30B. CrienmansHast mreparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Cobone B.U. Kparkuii Kypc GpyHKIIMOHATBHOTO
aHam3a : YuebHoe mocobue. 2-¢ usn,, crep. — CI16.: UznatensctBO
“Jlanp”, 2009. — 272 c¢. — (YueOHuku aj1s1 By30B. CrieliuaibHast
murepatypa). ISBN 978-5-8114-0976-1

3. I'ypeny A.I1., Kopuer B.B., Xpomos A.I1. COopHHK 33124 TI0
(GyHKUMOHATIEHOMY aHamM3y. YueOHoe nocodue. 2-¢ u3a., UCIp.. —
CII6.: MznatenbctBo “Jlans”, 2012. — 192 c. : un. — (YueOHUKA IS
BY30B. CriemmanibHas aureparypa). ISBN 978-5-8114-1274-7




6. |luHeiinbie 1. BriacoBa E.A., Mapueckuii 1.K. DneMenTsI (hyHKIIMOHATBHOTO
byHKUIMOHATBI aHam3a: Yde6Hoe nocobue. — CI16.: M3narensctBo “Jlanp”, 2015. —
400 c. — (YueOnuru s By30B. CrienmansHast mteparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., Co6oneB B.W. Kparkuii Kypc (yHKIMOHATBHOTO
aHam3a . YueOHoe mocooue. 2-¢ usn., crep. — CI16.: UznaTensctBO
“Jlanp”, 2009. — 272 c. — (YueOHuku ams By30B. CrieninanbHas
murepatypa). ISBN 978-5-8114-0976-1

3. I'ypesuu A.IL, Koprer B.B., Xpomos A.I1. C6opHUK 33124 110
(byHKUMOHATIEHOMY aHamM3y: YueOHoe nocodue. 2-¢ u3A., UCIp.. —
CII6.: MznatensctBo “Jlans”, 2012. — 192 c. : uit. — (YueOHUKA TS
By30B. CriermansHast turepatypa). ISBN 978-5-8114-1274-7

7. |Tuneiinsie onepatopsl|1l. Bracosa E.A., Mapuesckuii V.K. DieMeHTbI (PyHKIMOHATBHOTO
a"Ham3a: Yuebnoe nocodue. — CI16.: U3narenscto “Jlans”, 2015. —
400 c. — (YueObHuru 1 By30B. CrienmanbHast utepartypa). ISBN 978-
5-8114-1958-6

2. JTrocrepuuk JI.A., Co6oreB B.W. Kparkuii Kypc (yHKIIMOHATBHOTO
aHarmza : YueOHoe mocobue. 2-e uzg., crep. — CI16.: M3narensctBo
“Jlanw”, 2009. — 272 c. — (YueOHukwm a7 By30B. CrieninanpHas
mureparypa). ISBN 978-5-8114-0976-1

3. I'ypeuy A.I1., Kopues B.B., XpomoB A.I1. COopHuK 3a1a4 110
byHKUIMOHATTEHOMY aHamM3y: YueOHoe nocodue. 2-e u3M., UCIp.. —
CI16.: UznatensctBo “Jlanp”, 2012. — 192 c. : un. — (YueOuurm myst
BY30B. CnetmanbsHas aureparypa). ISBN 978-5-8114-1274-7

8. [Ipunoxenus teopuu (1. Bmacosa E.A., Mapuesckuit .K. DnemeHTs! (yHKIMOHATBHOTO
hIIepaToOpOB agam3za. YueOHoe rmocodue. — CI10.: U3narensctso “Jlann”, 2015. —
400 c. — (YueOHuru mist By30B. CnetmanbsHast ateparypa). ISBN 978-
5-8114-1958-6

2. Jlrocrepuuk JI.A., CoboseB B.W. Kparkuii Kypc (pyHKIMOHATBHOTO
aHamza : YueOHoe mocobue. 2-e u3n., crep. — CI16.: M3narensctBo
“Jlanw”, 2009. — 272 c. — (YueOHukw 1151 By30B. CrienHaipHas
aureparypa). ISBN 978-5-8114-0976-1

3. I'ypeny A.I1., Kopuer B.B., Xpomos A.I1. COopHIK 3a1a4 110
(GYHKIMOHAJIEHOMY aHAM3Y. Y4deOHoe rnmocodue. 2-¢ u3., UCIp.. —
CI16.: U3natensctBo “Jlanp”, 2012. — 192 ¢. : ni. — (YueOHMKA 17151
BY30B. CnietmanpHas iureparypa). ISBN 978-5-8114-1274-7

Y4eOHO-METOANYECKHE MaTepHaNIbl JJIsl CaMOCTOSATENIEHOW paboThl 00y4arommxcst H3
YHCIIa MHBAIMJIOB U JIMI] C OIPaHHYCHHBIMH BO3MOXKHOCTSIMH 310poBbsi (OB3) npenocraBisrorest
B (popMax, alali TAPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbsl U BOCTIPUSTHS HHPOPMAIIIH:



Jlnst i1 ¢ HapyIIeHUsSIMH 3pSHHUSL:

—B Ne4aTHOW (opMe yBEIMUYEHHBIM IIPH PTOoM,

— B (popMe IIEKTPOHHOTO JOKYMEHTA,

Jlnst i1 ¢ HapyIIeHUsIMH CITyXa:

— B IIeyaTHOH (opme,

— B (bopMe AIEKTPOHHOTO JOKYMEHTA.

Jlnst i1 ¢ HapyIIeHUsIMH OTIOPHO- IBUTATEIBHOTO arapara:

— B IieyaTHOH (opme,

— B (bopMe AIIEKTPOHHOI0 TI0KYMEHTAa,

JlaHHBI TepeueHb MOXKET OBITh KOHKPETH3MPOBAH B 3aBHCHMOCTH OT KOHTHHICHTA
00yJaro [ XC 4.

3. O0pa3oBaTeJibHbIE TEXHOJOTHH.

C ToukHM 3pCHUA NPUMCHACMBIX MCTOAOB HUCIIOJB3YIOTCA KaK TpPaAUIIUOHHBIC
I/IH(l)OpMaIII/IOHHO-06T)$ICHI/IT€J'II>HI)I€ JICKOHMM, TaK W HWHTCPAKTUBHAA IIoJada Marepuajia C
MYJIbTUMEIUIHON cucTeMoil. KommbloTepHble TEXHOJIOTMM B JAaHHOM ciydae OOeCleYMBaIOT
BO3MOXXHOCTh Pa3HOIIJIAHOBOTO OTOOpPaKEHHS aJTOPUTMOB M JEMOHCTPAIMOHHOTO MaTrepualia.
Takoe coderaHue IMO3BOJISET ONTHUMAIBHO HCIIONb30BATh OTBEJCHHOE BpPEMSi U PACKpbIBATH
JIOTMKY U COJEpKaHUE AUCIUIIINHBI.

Jlekuuu TIPEACTABISIIOT COOOW CHUCTEMaTHYeCKHe O0030phl TeM (YHKIHOHAIBHOTO
a”Hanu3a. JlaboparopHoe 3aHsTHE IO3BOJISET HAay4UTh CTYJICHTa IHPHUMEHSTh TEOPETUYECKUE
3HaHUS IPU PElIeHUU U UCCIeI0BAaHUN KOHKPETHBIX 3a1a4. JIabopaTopHble 3aHATHS TPOBOISTCS
B TPAJAWLMOHHBIX aynuTopusx. [lonxox pa3dopa KOHKPETHBIX CUTYAllMH MIMPOKO MCIOIB3YETCS
KaK IpenojaBaTeneM, TaK M CTyJEHTaMM IIpM HPOBEJCHUM aHalu3a pe3yJbTaToB
CaMOCTOSITENbHON paboThl. DTO OOYCIOBJIEHO TEM, YTO B IPOLECCE HCCIEA0BAHUS YacTO
BCTPCHANOTCA 3aJa4u, MJIA KOTOPBIX €AMHBIX IMOAXOAOB HE CYIICCTBYCT. Kancz[aﬂ KOHKpETHAaA
3a7la4a MPU CBOEM HCCIEIO0BAaHUM MMEET MHOXKECTBO IOJXOJI0B, a 3TO TpedyeT pazbopa u
OLICHKH 11€JI0M COBOKYITHOCTH KOHKPETHBIX CUTYaI[UH.

Jns nun ¢ orpaHMYEHHBIMH BO3MOKHOCTSIMM 3/10POBBSI IIPEIYCMOTPEHA OpraHU3aLus
KOHCYJIBTAllUH C UCIIOJIB30BAHUEM IJIEKTPOHHON MOYTHI.

4. OneHOYHBIE CPeJICTBA /I TEKYIIer0o KOHTPOJISI YCIIeBAeMOCTH M IIPOMEKYTOYHO i
aTTecTalMM.

4.1 ®oHJ OLIEHOYHBIX CPeCTB /LIS MPOBeAe HUsl TEKYILEero KOHTPOJIA .

Texyumii KOHTPOJIb 3HAHUH CTYACHTOB MPEJICTABIISET COOOM:

— BBIIIOJIHEHHE JOMAIHUX 3a/1aHU;

— BBINOJHEHHUE CAMOCTOSTEIILHON pabOThI;

— IPOBEJICHNE KOHTPOJIBHBIX padoT.

OO6paser 3aaHuii 17151 TEKYIIETO KOHTPOJIST YCTIEBAEMOCTH.
5-if cemecTp

1.Pasnoxuts B psx Oypbe Gy kumio f(x) = x, onpesenennyto Ha oTpeske [- 1, 7].
2.Paznoxuth B psag Pypre pynkumio f(x) = |x|, onpenenennyro na orpeske [—1,1].
3.Pasnoxuth B pag Pypbe a) mo cuHycam, 0) mo KocuHycam QyHkuuio f(x) = m — 2x,
onpeneaeHnyro Ha orpeske [0,7].

4. Pasnoxuts B pag Dypee a) mo cuHycam , 6) mo kocuHycam (Qynkuurof(x) = x?,
onpeenaeHHyro Ha orpeske [0,1].

5. Kak cieayer OpOJOKHTH aOCONIOTHO HHTEIPUPYEMYIO Ha OTPE3KE [0, g] byHKIMIO, HA

OTpPE30K [— T, n], ut0o6bI ee psia Dypbe umern BUI Yo, cos(2n — 1)x ?
6.MOKeT 1M MHOXECTBO, MMEIOIIEE XOTS Obl OJIHY BHYTPEHHIOK TOUKY, MMETh HYJIEBYIO MePY?



7.Iloctpouts musa mo6oro a € (0,1) samkayroe mnoamuoxkectBo X orpeska[0,1] 0Oe3
BHYTPEHHHUX TOYEK Takoe, uto m(X) = a.

8. Ilycte X — MHOKeCTBO umcen u3 orpeska [0,1], B gecATHYHON 3aMUCH KOTOPBIX OTCYTCTByeT
nudpa 8. Haittu m(X).

9. Sensmorca yu Qyskumu f(x) um f3(x) usMepuMbiMH oaHOBpeMeHHO? A (DyHKUMH
fG)m f2(x)?

10. Boruncnute unterpai JleGera | 01 f(x)dx, rne

1
x? , 111 BCeX UPPALMOHAJIBHBIX X, 60/IbLINX, YEM oy

— 1
a) f(x) =1 x3, a9 Bcex MPPAIHOHANBHBIX X, MEHbIIUX, 4eM —

0,eciu x € (0,1) N Q.
_ (x?ecmnx € [0,1]\0,
b) f(x)—{ 1,eciux € Q.

(sinmx, eciu x € [O, %] \D,

c) f()= icosnx,ecm/l X €E G, 1) \D,

x%, ecimx € D,

rae D — KaHTOPOBO MHOYKECTBO.
12. Tlpusectn npumep dyakuuu x(t), Takoi, uro x € L,[0, 1]\L,[0, 1].
13. Kakue u3 npuBoIMMBIX HUXKE QYHKIIMI OTIPENEISIOT pacCTOsAHNE Ha MHOXecTBe R:

D pC,y) =/lx —yl; 2)p(x,y) = Isin(x =),  3) plx —y) = (x —y)?

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

7) p(x,y) = In(1+ |x — yI); 8) px,y) =e > —1; 9 px,y) = x*—y3|;
10) p(x.y) = 1525 p(x,¥) = cos? (x—)?

14) Kakue u3 NpHUBOJMMBIX HHXKE (yH KIUH OMPEICISIOT pacCTosiHuE Ha MHOXKecTBe R'™:

1) p(x,y) = max, g lx, — yils 2) pO,y) = XR_qlxy — il
3) plxy) = Xr_qlx, —yk|2; 4) p(x,y) = max, pcp_qlx, — ¥ s
5) p(x,y) = Xp_1 klx, —yil; 6) plx,y) = XR_qlxy — vy link?
15) Kakue u3 npuBOAMMBIX HUXKE (DYHKIUH OMNPENCISIOT PACCTOSIHME B Kiacce (QYHKIHM,

HenpephIBHBIX Ha oTpeske [0, 1]:
1) p(x,y) = maxeees X0 =y (O] 2) p(x,y) =sup+ [[1x(x) —y(D)ldr, t € (0,1];
3 plxy) = \/follx(t) —y®ldt; 4) p(x,y) = max, [, ylx(t) —y(O] + F1x() = y(0)] dr?

16) Kakue w3 mpHBOJMMBIX HIKE (DYHKIHMIA ONPEACISIOT PaccTOSHUE B Kiacce (DYHKIUM,
HenpepuIBHO audpepenupyeMslx Ha otpeske [0, 1]:

1) p(x,y) = max,epoq|x'(€) = y(O);

2) p(x,y) = |x(0) — y(0)| + max,cpo 471 (0) —y'(O;

3) plx,y) = maxte[o’l]lx(t) —y(®l+ maxte[o,l]lx(t) -y @l

4) p(x,y) = maxte[o,ﬂlx(t) -yl + max, [z ] lx'(®) —y'(D)1?
17) Haiiti paccrosHue Mexay GyHkiausvu x(t) = sin 2t ucos 2t B npocrpanctee 1) C[0,7];
2) c*o,x]; 3)L,[0,7]; 4)L,[0,mx].
18) Haiitu paccrosinue Mexny Qyakuusmu  x(t) = t3 +t u y(t)=2t3 + t* B npocrpancTee
1) €[-1,1];2) ¢*[-1,1]; 3)L,[—1,1]4) L,[-1,1].
19) UccnenoBaTh Ha CXOMMMOCTb TIOCIENOBATENBHOCTD {X,, } B ipoctpanctee 1)IT;2)17; 3) IL:



a) X, = (%, 0, ...,0); 6) xk:(e—Zk' 1,1,. 1) B)Xk (e"‘, _k2’ ...,e‘kn);
0 x, = (cosk,2,2,..,2);n) x;, = (kz, L ...,l).

2’3’ n
20) UccnenoBars Ha CXOAUMOCTD ITOCIIEA0BATENLHOCTD {xk} B npocTtpaHcTBe 1)l4; 2)l2; ; 3,

! 1 : _ T 1 1)),
Y= (0""’0’5’0"")' %= (00 - ) Wae= (101 s)
Dxe=(13.,2,00,.. )  Wx,=(22..,200..); &%, = (0,.,0,3,0,..);
) Xy = (;1( T Lk ) 3)x, = (€7%,0,0,...,0,7,0,0 ....);
L 1

- (11 L
0, = (50,0,..,02=,0,0,.. ) ©) 2, = (L5, %, ,W,oo )
21) HUccnenosath Ha CXOI[I/IMOCTB B ipoctpanctse 1) C[0,1]; 2) L,(0,1) mocnenoBarensHOCTh
t
a) x,(t) =tk 6) x,(t) =sint — sini; B) x,(t) = \/_’;%; ) x.(t)=ek
) x, (8) =tk —t**1; e) x, (1) = tF —t2%; x) x,(t) = te*.
22) B xaxux npoctpancTteax L, [0,1] u kK KakOMYy TIpesIENTy CXOMATCS MOCIIE0BATEIBHOCTH:

1 1

) x, (£) = Ve te[lo"‘]; 6) x, () = ln(k)’tf[o”‘];
0, tE(;,l] te(z,1]
T S M
0, te(0,1] L te(x1]

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

a) T th 6) X2 (1 -0tk B) T e kD,
24) SIBnseTcs JM OTKPHITBIM MHOXeCTBO  (yHKuui w3 mpocrpancrsa ([0, 1],

YAOBJICTBOPSIO U X YCHOBI/IIOI
a)0 <x(t) <1+t% te(0,1),

6) [} lx(t)ldt < 1;
B)f, x()dt <1;
1
D [x3)| < 22
25. SIBisiercs M 3aMKH YTBIM MHOKeCTBO QyHKiuii u3 C[0,1], ymoBieTBOpsrOnMX YCIOBHIO
1 — .
a) sgnx (5) =1;
0) sgnx(t)=1, t € [0,1] ?
26. SIBNAIOTCS M KOMIIAKTHBIMM, HpeakoMnaktHeiMu B C[0,1] cnenyronme cemeiictsa
yH KU,
DM ={x(©®)] 1x(0)] < Ky, Ix (D] < K, t €[0,1]};
2) M ={x(®[Ix(0)] < K, J (x())?dt < K, };
3) M={x®|lx(®| <t tel0;1]}
4) x,(t)=t%ecmm a)0<a;<a<a,<o; 0)0<a,<a;
5) x,(t) = et®  acn a)a €ER; 6)a=>0;B) a<0;
6) x,(t) =sin(at), ecu a)a ER,; 6)0<a < a, < o;
7) x,(t) =sin(a +t), ecma)a€R; 6)0<a, < a<a, <o?
27. IlpoBecTH IpoLecc OPTOroHanu3auu cucteMsl Gy kuuii {1, t, t2, t3} B mpocTpancTse

a) L,(-1,1) ; 6)L,(0,1).
28.B npOCTpaHCTBe 12 HATU MHO>KECTBO BEKTOPOB, OPTOTOHAJIBHBIX BEKTOPY xo , €ClI
a)x, = (00,..,0,1,0,..);  6)x,=1(0101,..); B)x, = (1,1,..,1,00,..).

29.B npOCTpaHCTBe L,[—m, 7] waiiu npoekunu dyHKuumit



a) x(t) =0; 0) x(t) = sin G) B) x(t) =t; r) x(t) =cos2t

Ha noanpocrpanctBo X, = {x(t) = c¢; + ¢, sint + ¢; cost}.

30. B npocrpanctse L,[—1,1] naiitu npoekunu dpyHKumit
a)x(t) =t%; 6)x(t) =t3

Ha moanpoctpanctBo X, = {x(t) = ¢; + ¢, t}.

6 cemecTp

1. Kaxue u3 npuBeaeHHbIX GOPMYI 3aai0T ONEPATOP
1) Alx(t)] = maxre[olllx(r)l . A:C[0,1] - C[0,1];
2

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

3) Alx(t)] = x(t + 1), A: C[0,00) - C[0, ©);

4) Alx(t)] = tx(t), A: C[0,00) = C[0, 0);

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

6) Alx(t)] =$, A:C[0,1] - €[0,1] ;

7) Alx(t)] =x(t—1), A: C[0,00) - C[0, );

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

9) Alx(t)] = [J x(t)dt, A: L[0,00) > L[0,00);
10) A[x(t)] = signx(t), A: C[0,1] - C[0,1];

1) Alx(0)] = [, x(v)dr,  A:C[0,1] > C[0,1] ;
12) Alx()] = [ e"x(0)dt, A:C[0,1] - €[0,1];
13) Ax = (xl,xz—z,’;—3, ) A: 1, -1,

14) (Ax)(t) = ,‘f’=1%sin kt, A: I, - C[01];
15) Ax = (x(1),x(),x(3), ), 4+ €[0,1] > L;;
16) Ax = (xl"?zi) A 1>,

3
17) Ax = (xp,x2,x3,...), A: 1,12

2. ITlpuBectu mpuMepsl HETPUBUAIBHBIX OTIEPATOPOB B 33/IaHHBIX IIPOCTPAHCTBAX

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

3) -1, 10) L,(0,1) - C[0,1];
4 1 - cl[o,1]; 11) ¢[0,1] - I,

5) R? - R?: 12) ¢[0,1] - C[1,3] ;
6) I, — R?; 13) c'0,1] - L, .

7 1y - Ly

3. Kaxwue u3 npuBeACHHBIX HUKE OTIEPATOPOB SBIISIFOTCS JTNHEHHBIMU ?

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

2) Alx(t)] = fog(t3 +1t3)x(7)dr, A: C[0,1] - C[0,1] ;
3) A[x(t)] = cos2x(t), A: C[0,1] - C[0,1];

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

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



6) Alx(t)] = [} e™dr, A:C[0,1]- C[0,1];

7) (Ax)(t) = cos(tx,), A : R?* - C(—,);

8) (Ax)(t) = 4x2t+3x,t*, A : R? - C(—00,00);
9) (Ax)(t) =x;sint —3x,3t, A : R? > C(—o0,0);

4, HpOBepI/ITB JUHEHHOCTh M OTPAaHWUYEHHOCTh (YHKIIMOHAJIOB M HAWUTH WX HOPMBI
B l,l,l,:
k
) ) = SEa ™ 2) ()= S (D xe 9 fx)=2p., 22k

k

5. Haiitu Hopmy smHeitHoro ¢ynkumonana a) B C[0,1], 6) 8 L,[0,1],8) B L,[0,1],
3aJAHHOTO BEIPAKEHUEM fol h(t)x(t)dt, ecnu pynxuus h(t) paBHa:

—3,0<t<0,6, 1\,
1) {0,2, 06<t<1; 10) cos (¢ ;)
2) In(t+2); 11) 3 — ¢;
3) 2t—1; 12) 2 — 4t +
4) t*—1; 13) cosmt ;
5) sin (n (t - %)) 14) 2-sinmt ;
6) et —3; 15) Vt+ 4 ;
7) t? +3t —2; 16) Vt2—t+6;
8) cos2mt; 17) e* -3;
9) 3 -3 18) ch2t.

91

6. HaiiTi HOpPMBI CIIEIYFO X ONIEPATOPOB.
1) Alx(0)] = [; x(1)dr, A € £(C[0,1]);
2) Alx(®)] =x(t), A€ £(c0,1],c[0,1]);

3) Alx(t)] =t*x(t), Ae L(L,[0,1]);

4) Alx(t) :et“x(t) A e c(cl[o,1]);

5) Alx(t) :—x(t) A€ L(C[0, »));

6) Alx(t) f x(7)sintdr, A € L(C[0,1]);

7) Alx(®)]=t?x(0) — tx (), 4 € £(c[0,1]);

8) Alx()]=x(t*), A € £(C[0,1]);

9) Alx(t)]=(t* +2)x(0), A€ £(C[0,1]);

10) Alx(D]=t[] x()dt, A € L(L,[0,1]);

1) Alx(D]=[ (2t + t*)x(v)dr, A € L(L,[0,7]);

12) A[x(¢) f”(t — 1+ Dx(v)dr, A€ L(L,[0,7],C[0,n]);

13) A[x(t) f”(sint + 2cost)x(t)dr, A € L(C[0,n], L,[0,7]);

14) A[x(t)] f”(Zt— 1)?x(1)dr, A€ L(L,[0,7]);

15) Ax = (—x,, 2,5, ..), ALy,

16) Ax = (2,25, ), A€ £(,);

2 3 4
17) Ax = (x4,%5,%, + x5), A€ L(L,,R3).

I_ll_ll_ll_ll_l_l_ll—l_ll—ll—ll—l

7. Haiitu onieparop, conpspkeHHbIN oneparopy A € L(1,):



10.

11.

12.

13.

14.

1) Ax = (x4,...,x,,0,0,...)
2) Ax = (A%, 5%5, 0, A%, ), {40 € L

yintno

3) Ax = (0,x,x,,...);
4) Ax = (x5,x3,...);

5) Ax = (5x; — 2x,,%3, X4, ... ).

Haiitu omeparop, CONPSDKEHHBIN orneparopy A € L(L,[0,1]),
Alx(t)] = fol K(t,s)x(s)ds, ecnu pynxuus K (t, s) iMeeT BUL:

1) 1; 8) te™s

2) t, 9) t(e* —2);

3 s, 10) %

4) t-s; 11) sin(t — 2s);

5) t+sin 2s; 12) e cos(t® —/s);

6) |2m — 2s| sin 4¢; 13) tsins — s? cost.

7) 2t-3s;

HccnenoBars obpatuMocTh orepatopa A € L(lp), 3aJ]aHHOTO O€CKOHEYHOW MaTpuIei
(a,), ecau:

) a,=1+CD% 2 a, = 3) 2<la,l <4.

Hccnenosars o6patuMocTs oneparopa A € L(C[0, 1]), 3a1aHHOr0 COOTHOIEHUEM

Alx, ()] = x,()x(t), tne

1) x,()=(Ct—-c)—It—cl, ce(ab); 2)x,(t)=(t—-0), ¢ € (a,b);

2) x,(t) =1+ t%

Hccnenosats obparumocts oneparopa A € L(C[0,1]):
1) Alx(D)]=, x(s)ds ;

2) A[x(t)]=f01 tsx(s)ds;

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

4) Alx(D]=x(t) — [, x(s)ds;

5) Alx(D)]=x(t) — [ sx(s)ds.
Ecnu onepatop A o6patum, TO HaliTH €ro 0OpaTHBIN.
Kakwue u3 oneparopoB A € L(l,) BIOJIHE HETPEPHIBHBL:

1) Ax =(0,xy,x,,...), 2) Ax = (x,,%3,,...), 3) Ax = (x—z,x—3, ),

23
Kaxue u3 oneparopos A € L(C[0,1]) Bnonse HenpepbIBHEL

1) Alx(D)]=, x(s)ds;

2) Alx(©] = (t + 2)x(0);

3) Alx(t)]=x(0)cos(2t) — x(1)sin(2t);

4) Alx(D]=[; e**x(s)ds;

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

Haiitu coOcTBEHHBIE 3HAaUEHUA U cOOCTBEHHBIE BEKTOpHI oneparopa A € L(1,):
1) Ax = (x4 X% o, Xy ) 2) Ax = (X3,%0, Xp, e, Xy ) 5

3) Ax = (—x4, %y, oo, (D)%, ...) ;s 4) Ax = (x4, x5,...,%,,,0,...);



5) Ax = (0,0, ...,0,%,,0,,...); 6) Ax = ("—"—3 )

2’3
7) Ax = (0,x1,%5 ., X, )i 8) Ax = (x,x3,,...).

15. Haiitu crieKTp W CrieKTpasibHbli paguyc onepatopa A € L(C[0,1]):
1) Alx(OF[; x(s)ds; 2) A[x(0)] = (¢t + 2)x(); 3) Alx(8)] = tx(8);
4) A[x(t)]Zfo1 tsx(s)ds; 5) A[x(t)]:fol(t + s)x(s)ds.
16. Peumth ypaBHEHHUE MPH 3aJaHHBIX 3HAYEHUAX CBOOOAHOTO wieHa f(t):
1) x(t) = J; x()ds + f(8), @) f() =1,6) f() =¢t,8) f() =1—¢;
2) x(t) =[] tsx(s)ds + f(8), @) () =t,6) f(t) = t2,B) f(t) = t — t2,
3) x(t) = f(;T cossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;
4) x(t) = f(;T sintcossx(s)ds + f(t), a) f(t) = sint,6) f(t) = cost;
5) x(t) = [ (ts + t2s))x(s)ds + £ (D), @) f() =1,6) f(O) =t2 +t;
6) x(t) = fozn cos(t — s) x(s)ds + f(t), a) f(t) =sint,6) f(t) = cost.

4.2 ®oHJ OLIEHOYHBIX CPeCTB /ISl MPoBe/ie HUSl POMeKYTOYHOH aTTeCTALMM.
[IpomMeXyTOUHBIM KOHTPOJIb OCYLIECTBIIIETCSI B KOHIIE KaKJIOro cemectpa B (opme
JK3aMeHa.

IIpumepHBIN epeYeHb BONPOCOB VI MOATOTOBKH K IK3aMeHY.

[IpuMepHBIN nIepedeHb BOIPOCOB JUISl TOATOTOBKH K 9K3aMeHY 110 PyHKIMOHAIBHOMY aHAJIU3Y,
5 cemectp.

1.Ilepuognueckue BenuuuHbl. ['apmonndeckuii anamis. [lonstue psna. Koaddunuentsr Oypre.
2.Nurerpan dupuxie.

3.JIemma Pumana. CinenctBue U3 Heé.

4.IIpyHUMI JOKAIU3aLUH.

S.IIpusznaku uau n Jlunumua cxogumoctd psaa Oypse B TOUKE.

6.Paznoxenue B pag @ypbe 1Jisi TPOU3BOJIBHOTO TPOMEXK YTKA.

7. Paznoxxenue B pag Oypbe Henepruoan4eckoi (QyHKINH.

8. Paznoxxenue B psag @ypbe TOJIBKO 110 CHHYCaM M TOJIBKO 10 KOCUHYCaM.
9.Heo6xoaumMocTh 0000 1IIeHHS TTOHATUS HHTETpasia Pumana.

10.MuoxectBa Touek. [Tonarue mepbl. CBolicTBa MEpBHI.

11.MuoxecTBO Mepbl HOJIb. OTIpeieNieHu s, TPUMEPHI.

12.N3mepumeble Gyrkiun. Teopema 00 3 KBUBAJIECHTHBIX OMIPEACICHUSIX U3MEPUMON (hyH KITUH.
13.CBoiicTBa UBMEPUMBIX (YHKLIHM.

14 . Nurerpan JleGera ot orpaHuYeHHON U3MEpUMOI (yHKIIMu, TToHsTHE. Teopema o
cylecTBoBaHuU nHTerpana Jlebera. CpaBHeHue ¢ mHTerpaiom Pumana.
15.MuTerpan JleGera mo mpou3BoJIbHOMY H3MEPUMOMY MHOKecTBY. CBoiicTBa 1-5.
16.CBoiictBa 6-9 unrterpana Jlebera.

17.nterpan Jlebera oT HeorpaHMYEHHON (PYHKIIMH.

18.Ilonsrue Lo, [a, b]. Teopema 0 BIOKEHUH IPOCTPAHCTB.

19.JInneitnocts npocrpaucts L, [a,b].

20.Hepasenctso ['énbaepa.

21.HepaBeHcTBO MUHKOBCKOTO.



22 Jluneinbie npocTtpancTBa. Onpenenenus. [Ipumepsi. Mzomop dusm.

23.Jluneinas 3aBucuMocTh. ba3uc. PazmepHocTs. @akTop-npocTpaHCTBO.

24 . Teopema 0 pa3MepHOCTH (PAKTOP-TIPOCTPAHCTBA.

25.JIuneitHble HOpMUpPOBaHHKIE TTpocTpaHcTBa. Onpeneneuue. [Ipumepsr.

26.Ilpenen nocnenoarensHoctu B JIHIL.

27.CBOIiCTBA MPEEIOB. 3a1a4H.

28.OTKphITHIE U 3aMKHYThIE MHOKecTBa B L. [Ipenenbhas Touka. Teopema.
29.DkBuBaNIeHTHbIE HOPMBI. Teopema 00 SKBUBAJIEHTHBIX HOPMaX B KOHEUHOMEPHOM
IPOCTPAHCTBE.

30.PaccTosiHue ot TOUkM 10 moAnpocTpaHcTBa. Jlemma Pucca o modTu nepreHauKyssipe.
31.dynnaMeHTaNbHOCTD B JIMHEHHOM HOpMUPOBaHHOM ITpocTpaHcTBe. [lonsarus. CsolictBa
32.banaxoBsle nnpocTpancTBa. [lonsaTus. Ilpumepsr.

33.IIpumep HENMOIHOTO HOPMUPOBAHHOTO MPOCTPAHCTBA.

34.Pspl B HOPMUPOBAHHBIX ITPOCTPAHCTBAX: CXOAUMOCTb, Kputepuii Koum, aOcomoTHas
CXOJUMOCTb.

35.1IpuHUMI BJIO)KEHHBIX LIAPOB.

36.Teopema bopa.

37 .KoMnakTHbIE MHO>KECTBA B HOPMHPOBAHHBIX ITPOCTPAHCTBAX, OTPAHUYEHHOCTD U
3aMKH yTOCTb KOMIIAKTHOT'O MHOXECTBA.

38.IpenkommnakTHbie MHOKECTBA. CBSI3b C KOMITAKTHBIMH MHO>KECTBAMHU.

39.Kputepuii Xaycaop da npeaKoMIIaKTHOCTH MHOYKECTBAa HOPMHPOBAHHBIX IIPOCTPAHCTB.
40.KoMITakTHOCTb U KOHEYHOMEPHOCTh. TeopemMa 0 KOHEUHOMEPHOCTH JIOKAJIBHO-KOMIIAKTHOTO
IPOCTPAHCTBA.

41.Teopema Apiuiena.

42 banaxoBble POCTPAaHCTBA cO cueTHHIM Oa3ucoM. [lonsrue. [Ipumepsr.
43.0npenenenue v npuMepsl cernapadenbHbIX HOPMUPOBAHHBIX TPOCTPAHCTB .

[IpumepHbIil IepedeHb BOIPOCOB JIJIs TOATOTOBKU K 3k3aMeHy 110 DyHKIMOHAIBHOMY aHaIIU3Y,
6 cemectp

1.0Onpenenenue rub0epTOBa MPOCTpaHCTBA. [IprMepsl.

2. OpTOroHaJIBHOCTH B T'MIILOEPTOBOM IpocTpaHcTBe. Teopema 00 0/1HO3HAUHOM IPEICTABIEHUN BEKTOpa B
BHJIE CyMMBI €I0 MPOEKLUMI Ha OPTOrOHAIbHBIE TOMIPOCTPAHCTBA.

3. Jlemma 00 OpTOTOHATIBHBIX MOAMPOCTPAHCTBAX.

4.OpTOHOPMHUPOBAHHBIE CHUCTEMBI B THJIBOEPTOBBIX npocrpancTBax.CyniecTBOBaHHUE
OpPTOHOPMHPOBAHHOTO 0a3uca B cenapabensHoM H-mipocTpancTBe.

5.Psaaw1 @ypre B H-mpocTpaHcTBe. DKCTpEMaIbHOE CBOMCTBO YACTUYHBIX CYMM psjia @ ypbe.
6. [lomHOTA M 3aMKH yTOCTh OPTOHOPMUPOBAaHHOM crcTeMbl B H-mipocTpaHcTBe.

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

8. M3omop¢mszm H-mpocTpancTs.

9.Jluneiinpie ¢ynxkunonansl B JIHIT . Omnpenenenue. Teopema o KOpa3MEpHOCTH sijipa JHUHEHHOTO
(byHKUMOHATA.

10. Teopema Xana-banaxa B IMHEMHOM MPOCTPAHCTBE.

11. Jluneiinsie HenpepbiBHbIE ¢(yHKuHoHansl B JIHIL.HempepelBHOCTE M OTpaHUYEHHOCTHh JMHEWHOTO
¢y kiuonana B JIHIL

12. Teopema Xana-banaxa B JIHII.



13. ConpspkenHoe mpoctpanctBo L*. Teopema o monHoTe L.

14.Cnabas cxogumocts B JIHII.

15.Teopema Pucca o mpeacraBieHuu JIMHEHHOTO HenpepbIBHOTO (pyHKIIMOHAaNMa B H-nipocTpaHcTse.
16. JIunelHbliA onepaTop B IMHEWHOM MpocTpaHcTBe. [loHsTHE, TpUMEDHI.

17. JIunennbiii HenpepsbBHBI oneparop B JIHII. HenpepsIBHOCTE 1 OTpaHUYEHHOCTS .

18.Hopma nuHeliHoro oneparopa. CBolicTBa, IPUMEPHI.

19. PaBHOMepHAs CXOIAMMOCTH JIMHEHHBIX oOIepaTopoB. TeopeMbl O pPaBHOMEPHOH CXOAMMOCTH B
equaryaoM Kpyre. Cnencreue. [lonrora mpocrpancrea L(L,L,).

20.Cunbaas cxoqumocts B L(L, L,).IIpumepsbr.

21. IlpuHUMI paBHOMEPHON OTPAaHUYEHHOCTH.

22. Teopema banaxa-lIrelinraysa.

23. O6paruslii onepatop. Onpenencnue. Teopema o auHelHOCTH onepaTopa A~ L.

24. JloctaTO4YHOE YCIOBHE OTPAaHUYEHHON 00paTUMOCTH JIMHEHHOTO oneparopa.

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

26.Teopema 00 OTpaHHYEHHOW 0OPAaTUMOCTH OIepaTropa, OJIM3KOro K OTpaHMYEHHO 00paTuMOMY.
27. PerynsipHoe MHOECTBO, CIIEKTP M PE30JIbBEHTA JIMHEHHOTO onepaTopa. CeKTpalbHbIA paguyc.
28.IlonsaTne conpsbkeHHOro oneparopa. Teopema o ero npeacrasinennu B H-npocrpancrse.

29. Teopema 0 TMHEWHOCTH M HEMPEPBIBHOCTH CONPSHKEHHOTO OIepaTopa.
30.CamoconpspkeHHbIe oniepaTopbl. CBOMCTBA.

31.0npenenenue u npocTeime CBOMCTBA KOMIIAKTHBIX OIIEPATOPOB.

32. Teopema 0 CTpYKTyp€ KOMMAKTHOIO OoIleparopa.

33. IlepBas Teopema @penronbpma.

34. Bropas Teopema @penroiabma.

35. Tpetbs Teopema Opearoabma.

36. PemieHue nHTErpasibHBIX YpaBHEHU Ppearoiabma 2-1o poja npy Majbix L.

37. Ilpumenenue Teopem @pearoiabMa K pelieHUI0 HHTETpaIbHbIX ypaBHeHU pearonpma.

38. [IpuHIMI CKUMAIOIIMX OTOOpaKEHH .

39. IlpuytoxeHu sl MPUHIIUITA CKUMAFOIIMX OTOOPKEHUM K PEIICHUIO CHCTEM JIMHEHHBIX YPaBHECHUH.
39. IlpuMeHeHre NPUHIMIIA CKUMAIOIIMX OTOOPaKEHUH K PeLICHUIO0 HHTETPaIbHBIX YPAaBHEHUH.
40. [IpousBoanas no 'ato.

41. IIpousBognas Pperre.



Kpurepuu BoicTaB/IeHUS OLICHOK.

O1LeHKa «OTIUYHON:

— CHCTEMaTU3HUPOBaHHbIE, NIYOOKUE U MOJIHBIE 3HAHUS 110 BCEM pa3zeiaM JUCLUILIMHBL,
a TaKKe M0 OCHOBHBIM BOIMPOCAM, BBIXOASIIMM 3a Mpeebl y4eOHOM mporpamMmebl;

— TOYHOE HCIIOJIb30BAHME HAYYHOM TEPMHHOJIOTUM CHUCTEMATHYECKH TIPAMOTHOE U
JIOTUYECKHU IIPAaBHIIBHOE U3JI0KEHHUE OTBETA HA BOIPOCHI;

— Oe3ynmpeyHoe BJaJEHUE HHCTPYMEHTapueM Yy4eOHOW AUCIUIIIMHBI, YMEHHUE €ro
3P PEKTUBHO MCIIOIb30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUUECKU X 3a/1a4;

— BBIP@KEHHAsI CIOCOOHOCTh CAMOCTOSATEIIFHO M TBOPYECKH PEMIATh CJIOXKHBIC MPOOIEMBI
Y HECTAH/IaPTHBIE CUTYallNU;

— TOJIHOE M TIJIyOOKOE€ YCBOGHHME OCHOBHOM U JIOTIOJHUTENBHOM JIUTEpPaTypHl,
PEKOMEHIOBaHHON Yy4eOHOM POTrpaMMON O U CIUTIIMHE;

— YMEHHE OpPUEHTHPOBATHCA B TEOPHSX, KOHIENUMSAX U HANPaBJICHUSAX JAUCIUILUIMHBI U
JTaBaTh UM KPUTUYECKYIO OLIEHKY, UCII0JIb3Ysl HAYYHBIE JOCTUKEHUS APYTU X U CLHUILINH;

— TBOpUYECKasl caMOCTOsITeNIbHAsI paboTa Ha MpaKTHYeCKUX/CEMUHAPCKH X/1a00paTOPHBIX
3aHATHSAX, AKTUBHOE Y4JacTHE B TPYIIOBBIX OOCYXKIEHHUSAX, BBICOKUH YPOBEHb KYIbTYpHI
HCITOJIHEHU S 3aJaHUM;

— BBICOKMH ypOBEHb CGOPMUPOBAHHOCTH 3asBJIEHHBIX B palouell mporpamMme
KOMITETEHLIUH.

O1eHKa «XOPOIIO»:

— JIOCTaTOYHO IOJHBIE U CUCTEMATU3UPOBAHHbBIE 3HAHUS 11O U CLIUIIINHE;

— YMEHHME OpPHUEHTHPOBATHCA B OCHOBHOM TEOPHSX, KOHLENLMIX W HaIpaBJICHUAX
JUCLUIIIMHBI U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

— HCIOJIb30BaHWE HAYYHOU TEPMHUHOJIOTUM, JUHIBUCTUYECKH U JIOTUUECKU MPaBUIIBHOE
U3JI0KEHHUE OTBETA Ha BOIPOCHI, yMEHHE JIeNIaTh 000CHOBAHHbBIE BBIBO/IBI;

— BJIa/ICHUE UHCTPYMEHTapHUEM 110 AUCHUIIIMHE, YMEHUE €T0 UCII0Ib30BaTh B IOCTAHOBKE
U pellieHUH Hay4HBIX U MPodeCcCHOHATbHBIX 3a/1a4;

— YCBOEGHHE OCHOBHOW W JIOTIOJHUTENILHOW JMTEpaTypbl, PEKOMEHJO0BAHHON ydeOHON
IIPOTPAMMOM 10 T CLIUILIIMHE;

— camocTosTedbHas paboTa Ha NPAKTUYECKUX 3aHATHAX, Yy4acTHE B TPYIIOBBIX
00CYX1E€HUSIX, BHICOKU YpOBEHB KYJIbTYpPbl HCIIOJHEHUS 3a1aHUI;

— CpemHUH YpOoBE€Hb CQOPMHUPOBAHHOCTH 3asBJICHHBIX B pabouell mporpamme
KOMITETEHIINH.

O1eHKa «y1OBJIETBOPUTEIBHON:

— JOCTATOYHBIH MUHUMAIbHBIA 00BEM 3HAHUH 110 JUCLUILINHE;

— YCBOEHHUE OCHOBHOM JIUTEpaTyphl, PEKOMEHIOBAHHOH yueOHOM mporpaMmoit;

— YMEHHME OpPHUEHTHUPOBATHCS B OCHOBHBIX TEOPHSIX, KOHLEHNLMSIX U HAIpPaBJIECHUSAX I10
JUCHMIIIMHE U aBATh UM OLIEHKY;

— HCIIOJIb30BAaHUE HAyYHOW TEPMHUHOJIOTUH, CTUJIMCTUYECKOE U JIOTUYECKOE M3JI0KECHUE
OTBETa Ha BOIIPOCHI, YMEHHE JI€aTh BBIBOJIbI O€3 CYIIE CTBEHHBIX OIIMO0K;

— BJIaJIcHUE MHCTpPYMEHTapueM Y4eOHOW AMCUUILIMHBI, YMEHHUE €ro HCIOJIb30BaTh B
pELIEHN N TUIIOBBIX 33Ja4;

— YMEHHME 0] pyKOBOJCTBOM IPENOAaBaTeNsl pelliaTh CTaHIapTHHIE 331a4H;

— paboTa 1o pyKOBOJICTBOM IPENOAaBaTeNsl Ha MPAKTUUYECKUX 3aHATHUSX, O YCTUMBII
YPOBEHB KYJIBTYpBl HCIIOJTHEHUS 3aJaHU;

— JIOCTaTOYHBIH MUHUMAJIbHBIA YpOBEHb C(OPMHPOBAHHOCTU 3asBJICHHBIX B padouyeit
porpaMme KOMIETEHIIUH.

OneHKa «Hey10BIETBOPUTEIBHON:

— (parMeHTapHbI€ 3HAHUS 110 AUCLHUILINHE;

— OTKa3 OT OTBeTa (BBIMOJHEHHUS MTMCBMEHHOM pabOThI);

— 3HAHUE OTJAEIbHBIX MCTOYHUKOB, PEKOMEHJIOBAHHBIX Y4eOHOW mporpamMmon IO
JTUCLUTIIMHE;



— HEYMEHUE HCII0JIb30BaTh HAYYHYIO TEPMUHOJIOTHUIO;

— HaJIM4yMe rpyobIxX oMOOK;

— HU3KUH YPOBEHb KYJIbTYPbI HCIIOJIHECHUS 3aJaHUI;

—HU3KUH  ypoBE€Hb C(OPMUPOBAHHOCTH 3asBJIEHHBIX B pabodell mporpamme
KOMIIETEHLINH.

OueHouHblE cpencTBa JJIi MHBAIMWJOB W JMI C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
370pOBbsl BEIOMPAIOTCS C y4€TOM UX WHIMBUTyaJIbHBIX IICHX0 (PM 3MYECKH X 0COOEHHOCTEH.

— INpU HEOOXOIMMOCTHM HMHBAIMJIAM WU JIMIIAM C OTPAaHUYEHHBIMH BO3MOXHOCTSIMU
3JI0pOBBS MPEIOCTABIISAETCS JOOIHUTENBHOE BpeMs JIJIs IOJrOTOBKH OTBETA HA 3K3aMEHE;

— IIpU NIPOBEACHUU MPOLEIYpPhl OLIEHUBAHUS PE3YyJIbTATOB 00Yy4EeHUs MHBAIUJIOB U JIMIL C
OTpPaHUYEHHBIMU BO3MOKHOCTSIMH 37I0POBBSI IIPELYCMATPUBAETCS UCIIOIb30BAHNE TEXHUYECKUX
CPEICTB, HEOOXOJUMBIX UM B CBSI3U C UX UHAUBUIyaIbHBIMH OCOOEHHOCTSIMH;

— IIpU HEOOXOAMMOCTH Ul 00Y4aIO I XCsI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 37I0POBbS
U WHBAIMJOB TPOIEAypa OLCHUBAHUS pPE3YJIbTaTOB OOy4eHUS IO JUCHHUIUIMHE MOXET
IPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[Tpouienypa oneHUBaHUS PE3yIbTATOB OOYYEHHUs MHBAIMJIOB U JIMI C OrPaHUYEHHBIMU
BO3MOXXHOCTSIMH 3I0POBBS 10 JIMCHUILIMHE MpeaycMaTpuBaeT MpeaocTaBieHne nH(opManuu B
dopmax, aanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3/I0POBBS U BOCTIPUSITUS HHPOPMAIUU:

JUist mun ¢ HapyIeHUSIMU 3pEHUS:

— B TIe4aTHOU (hpopMe yBETMUECHHBIM pH (roMm,

— B (popMe AIEKTPOHHOTO JOKYMEHTA.

JUist L ¢ HapyIEHUSIMH CITyXa:

— B IIe4aTHOHU (hopme,

— B (popMe IEKTPOHHOIO JOKYMEHTA.

JUist un ¢ HapyIeHUSIMU OTIOPHO-IBUTATENILHOTO arapara:

— B IeyaTtHoi gopwme,

— B (popMe AIEKTPOHHOTO IOKYMEHTA.

JlaHHbIi TepedeHb MOXET OBIThb KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00y4aro 1| XC 5t

5. IlepeyeHb OCHOBHOH W [IONOJHHUTEJbHOH y4eOHOIl JUTepaTypbl, He0OXOAUMOM
JUISE OCBOEHMS TUCUMILVIMHBI (MOLYJIs1).

5.1 OcHoBHas1 TUTE paTypa:

1. Harancon U.I1. Teopust GpyHKIMIA BeLLIeCTBEHHON MEPEMEHHOMN | Y UeOHUK JIIs BY30B. 5-€
u3n,, crep. — CII6.: M3natensctBo “Jlans”, 2008. — 560 c.: wi. — (Yuebuuku 115 By30B. CrieranbHast
murepatypa). ISBN 978-5-8114-0136-9

2. JTrocrepunk JI.A., Cobone B.W. Kparkuii Kypc GyHKIIMOHATBHOTO aHaH3a | Y4eOHOoe
nocobue. 2-e u3a., crep. — CII0.: M3narenscrBo ‘“Jlanp”, 2009. —272 c. — (Y4ueOHUKH AJ151 BY30B.
CrnemmaneHas ymreparypa). ISBN 978-5-8114-0976-1

3. BrmacoBa E.A., MapueBckuit LK. DiemenTs! pyHKIMOHATEHOTO aHaTH3a: Y 4eOHO0e
nocobue. —CII6.: M3garenscro “Jlanp”, 2015. —400 c. — (YueOnuku y1s By30B. CrieruanbHas
murepatypa). ISBN 978-5-8114-1958-6

4. T'ypernu A.I1., Koprer B.B., Xpomos A.I1. CoopHUK 3a1a4 110 (PyHKIMOHATEBHOMY
aHamM3y. YuebHoemocobue. 2-e u3n., ucnp.. — CII6.: U3natenscto ‘Jlanp”, 2012. — 192 c. @ mm. —
(YueOnuku i By30B. CriermansHast urepatypa). ISBN 978-5-8114-1274-7

I[J'ISI OCBOCHHU NUCHUIIJIMHBI UHBAJIMIAMHU U JIMIAMHU C OIrpaHUYCHHBIMH BO3MOKHOCTAMU
30POBbA UMCIOTCA U3AAaHUS B 3JICKTPOHHOM BHUJIC B 3J'I€KI’pOHHO-6I/I6JII/IOTC‘-IHI)IX CUCTEMAX .

5.2 JlonoyiHuTe IbHAS JINTE paTypa:



1. Konmmoropor A.H., @omun C.B. DnemenTs Teopun GyHKITHH U (DyHKITHOHAJTBHOTO

agammza. — (-ensn. — M.: DU3MATIIUT. 2009. — 572 ¢. — ISBN 978-5-9221-0266-7

2 Tpenorun B.A. ®yHKIMOHATBHBIN aHATM3: YUeOHUK. — 4-€ U311, ucrp. — M.
OU3SMATIIUT, 2007. —488 c. —ISBN 978-5-9221-0804-1

3. MemunioBua b.I1 CO0pHUK 3a/1a4 ¥ yIpaXXKHEHUH 10 MATEMAaTHYEeCKOMY aHaTn3y: YueOHoe

nocobue. - Jlanp, 2017. — 624 c. — ISBN 978-5-8114-2311-8

6. Ilepeyenbr pecypcoB  HH(POPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM  CeTH
«MHTEepHET», HEOOXOAUMBIX ISl OCBOEHHUS JMCHUIIMHBI

1. Bukunenus, cBOOOTHAs SHITUKIIOTICHSI. [DnekTpoHHBIN pecypc]. —
http://ru.wikipedia.org

2. Karanor undpopmannonHoit cucremsl «EnuHOe OKHO gocTyna K 00pa3oBaTelbHBIM
pecypcamy. [Dnekrponnsiit pecypce]. — http://window.edu.ru/window/catalog

3. DKCcroHeHTa, 00pa30BaTEIbHBIN MaTEMAaTUYECKUH CaiT. [DJIEKTPOHHBIA pecypc]. —
http ://www.exponenta.ru

4. http://allmath.ru (Bcst MaTeMaTrKa B OTHOM MECTE)

7. MeToanueckue YKa3aHus JJs 00y4aro HMXCS M0 0CBOEHUI TUCIHUILIMHbBI

[lo kypcy npenycMOTpeHO MNPOBEACHHUE JICKIHOHHBIX 3aHATHH, Ha KOTOPBIX IA€TCs
OCHOBHOW TEOpPETUYECKUN Marepuai, JaObOpaTOPHBIX 3aHATUN, MO3BOJIAIONMX CTYICHTaM B
MIOJTHOM Mepe 03HAKOMHUTBCA C pa3aenaMu (pyHKIHMOHAIBHOTO aHAlM3a U OCBOUTHCS B PELICHUH
IIPaKTUYECKHU X 3a]a4.

BaxnelnmMm s3TanmoM Kypca SBISIETCS caMOCTOsITenbHas paboTa 1O  JIUCIUIIIIMHE
«@P yHKIMOHAIBHBIN aHAN3.

Ilenpto camocrosATeNbHOM paboThl OakamaBpa sBISETCS  yIyOlleHMe 3HaHUM,
MOJIy4EHHBIX B Pe3yJbTaTe ayAUTOPHBIX 3aHATHI. BeipaOaThIBatOTCS HABBIKM CaMOCTOST€IbHOM
paboThI. 3aKPETIISIIOTCS ONBIT U 3HAHUS, TOJIY4YE€HHbIE BO BpeMsl 1a00paTOPHBIX 3aHATHI.

CamocrositenbHass paboTa CTYICHTOB B XOJ€ MW3Y4YEHUsI IUCLUIUIMHBI COCTOMT B
BBIIIOJHEHWH ~ WHIMBUAYAIbHBIX  33JaHUi, 3aJaBaeMbIX IpenojaBaTesieM, BeAYIMM
nabopaTopHbIE 3aHSTUS, MOATOTOBKU TEOPETHUYECKOTO MaTepuaia K J1abopaTOpHBIM 3aHSATHSM,
Ha OCHOBE KOHCIIEKTOB JIEKIMI M y4eOHOH JUTEepaTyphl, COIIACHO KaJCHJIApPHOMY ILJIaHy U
IOATOTOBKM TEOPETMUYECKOTO MaTrepuala K TECTOBOMY OIPOCY, 3a4ETy U IK3aMEHY, COITIaCHO
BOIIPOCAM K 9K3aMEHY.

VYka3zanus 1mo oGpopmIeHHIO padboT:

- pabota Ha J1a0OPATOPHBIX 3AHATUSX W KOHCHEKTHI JEKIUH MOTYT BBIIIOTHATHCS Ha
OTJIENIBbHBIX JINCTAaX JTMOO HEMOCPEICTBEHHO B paboyuell TeTpau;

- o(opMIIeHHE UHMBUTyalIbHBIX 3aJTaHUH JKeIaTeIbHO Ha OTJEIbHBIX JINCTAX.

[IpoBepka WMHAMBUIyaJbHBIX 3aJaHUM MO TeMmaM, pa300paHHBIM Ha JIabOpaTOPHBIX
3aHATHSIX, OCYILECTBIIACTCS Yepe3 HEJeNI0 Ha TEKYIIEM J1a00paTOpHOM 3aHATHH, TM00 B TEUEHHE
HEJIENU I10CJIE ATOTO 3aHATHS Ha KOHCYJIBTAllUN.

Jnst pa3psicHEHUs HENOHSATHBIX BOIIPOCOB JIEKTOPOM M aCCUCTEHTOM E€XKEHEIENIbHO
IPOBOJAATCS] KOHCYJIBTAllMi, O BPEMEHHU KOTOPBIX IPYIIIbI U3BEIAIOTCS 3apaHee.

B ocBoeHUH TUCHUIUIMHBI MHBAIMIAMU M JIMLIIAMU C OTPAaHUYCHHBIMUA BO3MOKHOCTSAMHU
37I0pOBBsI OOJIBINIOE 3HAYCHUE HMEET HHIMBUIyalbHas ydeOHas paboTa (KOHCYJIbTAIUU) —
JIONOJIHUTENBHOE pa3bsCHEHHE y4eOHOro MaTepuania.

WHnuBuyalbHbIE KOHCYJBTAllMM IO TMPEAMETY SIBJISIOTCS BaXHBIM  (PakTOpoMm,
CIOCOOCTBYIOIIIMM HMH/AWBUIYyaU3allMU 00y4eHUs U YCTAaHOBJIEHHUIO BOCIUTATEIBHOIO KOHTAKTa


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

MCXKAY IMpernoJgaBarcjiceM H 06yqa}0un/1Mc;1 HHBAJIMJIOM HWJIX JHUOOM C OI'paHUYCHHBIMH
BO3MOJXXHOCTAMHA 3J0POBbL.

8. llepeyens uHGOPMALMOHHBIX TEXHOJIOTHIi, HCIOJIb3YeMbIX NPHU OCY Ilie CTBJIe HUM
00pa3oBaTeIbHOIO NMpolecca Mo JUCIUIVIMHE .

8.1 Ilepeye b UHG OPMALMOHHBIX T€XHOJIOTHIA.

HNHdopManimoHHbIe TEXHOJIOTHH — HE TPETyCMOTPEHBI.

8.2 IlepeyeHb HE0OXOAMMOI0 MPOI PAMMHOI'0 00ecneYeHUs .
IIporpamMHOe oOecnieueHne - He MPeayCMOTPEHO.

8.3 IlepeyeHb MH( OPMALHOHHBIX CIIPABOYHBIX CHCTEM:

1. CnpaBouno-tipaBoBas cucrema «KoncynpranT [Lirocy (http://www.consultant.ru)

2. DnekrponHas oubmuoreuynas cucremMa eLIBRARY.RU (http://www.elibrary.ru)

3. DnexrpoHnHas OubnanoreuHas cucremMa «YHuBepcuterckas oubmuoreka ONLINE»
(http://www.biblioclub.ru)

9. MarepnaJbHO-TeXHHYECKAasI

0aza, HeoOxoamMasi VI  OCYIIECTBJICHHUS

00pa30BaTEJIbHOIO0 NMPOIECCa MO TUCHUITTHHE

MatepranbHO-TEXHHYECKOE 00€eCTieueHre JUCITUTUITMHBI 1

No Bun pabot
OCHAILEHHOCTh
1. JlekumoHHble 3aHATUSA | JIGKIMOHHAA ayAuTOpUs, OCHAIICHHAs MPE3CHTALMOHHON
TeXHUKOU (MIPOEKTOP, IKpaH, HOYTOYK) U COOTBETCTB YO UM
nporpaMmMHbIM obecrieuenueM (I10): A305.
2. JlaboparopHuble AynuTtopusi, OCHaIlleHHas ydeOHON MeOenbto (CTOMBI, CTYbs),
3aHATHS COOTBETCTBYIOILIEH KOJMYECTBY CTYACHTOB: 133.
3. I'pynnoBeie Aynutopust A305.
(MHIMBUTyaJIbHBIC )
KOHCYJIbTAIlUU
4. Texynmii  koHTpoub, | Ayautopus A305.
IPOMEKYTOUHAS
aTTecTanus
S. CamocrosiTenbHast Kabuner pans camocrosiTenbHOM  paboOThl, OCHAICHHBIN
pabora KOMIBIOTEPHOM TEXHUKOW C BO3MOXKHOCTBIO HMOJKIIOYEHHUS K

cetu «lHTEpHET», NPOrpaMMON 3SKPAHHOIO YBEIWUYEHUS H
o0ecreyeHHbI J0CTYIOM B 3JIEKTPOHHYIO MH(OPMALMOHHO-
o0Opa3oBaTeNbHyI0 cpeqy yHuepcutera: 105.



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







