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1 Hesn v 3a1auM U3y4YeHUs JUCUMILIHHBI (MOXYJISA)
1.1 llean ocBOeHUS TUCHUILIHHDI

Ilenn ocBoeHMs OUCLUIUIMHBI ONpeneneHbl (efepalbHbIM I'OCYIApCTBEHHBIM CTaHIAp-
TOM BBICIIEr0 00pa30BaHUs MO HAINPABICHUIO MOATOTOBKU «MaTemMaTukay, B paMKax KOTOpPOH
npenojaercs AUCUUIUINHA.

LenssMu ocBOeHUS TUCHUTUTMHBI «DyHKIIMOHAIBHBIA aHATTU3) SBIISIOTCS (POPMHUPOBAHUE
y CTYIEHTOB 0a30BbIX 3HAaHUHM IO (YHKUHMOHAJIBHOMY aHAJIM3y, MAaTeMaTUYECKOW KYJbTYpBI,
CHOCOOHOCTEH K alrOPUTMUYECKOMY M JIOTHYECKOMY MBIIUICHHUIO; ()OPMUPOBAHKE U Pa3BUTHE
JUYHOCTH CTYIEHTOB; OBJIA/JICHUE COBPEMEHHBIM amnaparoM (YHKIHOHAJIBHOIO aHaJIn3a JUIs
JAJIbHENIIET0 UCIOJIb30BaHUS B JPYIUX OOJAcTSIX MAaTEMaTHMUECKOTO 3HAaHUSA U JUCLMILIMHAX
€CTECTBEHHOHAYYHOTI'0 COACPKAHMS.

1.2 3agaun AUCHUILIMHBI

Peanuzanust TpeOoBaHMI, YCTaHOBJIEHHBIX T'OCYJapCTBEHHBIMH 00pa30BaTeIbHBIMU
CTaHJapTaMM BBICIIEr0 00pa30BaHUs K YPOBHIO MOJrOTOBKM MaTeMaTUKOB B 00JIaCTH (YHKLIHO-
HaJIbHOTO aHAJIM3a.

3aauaMy U3y4YEHUs AUCLUILIUHBI SBIISIOTCSA:

[TonmyyeHne cTyA€HTaMH OCHOBHBIX TEOPETHUECKUX 3HAHHM.

Pa3BuTHE MO3HABATENFHOMN JIESATEIBHOCTH.

3. IlpuobpereHne MpakKTUYECKHX HABBIKOB PAOOTHI C TIOHATHSAMH M 00BEKTaMU (PYHKIMOHAIb-
HOT'O aHaJIu3a.

™=

1.3 MecTo AucuunanHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTebHOM NPOrpaMMbl

Juctunnuia «OyHKIIMOHATBHBIA aHAJIN3» OTHOCUTCA K oOs3aTenbHOM uyactu bioka 1
" TucuumiuHel (MoAyH)" yaeOHoro miaHa. B coorBercTBuu ¢ pabodynuM y4eOHBIM IIJIAHOM JIHC-
[UIUTHHA M3y4yaeTcs Ha 3 Kypce 1mo ouHoi (hopme oOyueHus. Bua mpoMexyTOUHON aTTecTalim:
DK3aMEH.

MecTto Kypca B npodeccrnoHalIbHOM MOATr0TOBKE OakajiaBpa ONpEeNeseTcs posiblo (yHK-
IIMOHAIILHOTO aHalu3a B (OPMUPOBAHMHM BBICOKOKBATM(PHUIMPOBAHHOTO CHEIHMATIMCTA IO
HarpaBieHnio MaremaTuka. JlaHHas TUCHUIUIMHA SBJISIETCS OCHOBOIIOJIATAONICH JUTS JalTbHEH-
IIEr0 U3yYeHHs! JUCLUIUIMH BBICIIEH MaTeMaTHKH.

JIsi yCTIemHOTO OCBOEHHUS JMCIHUIUIMHBI OOYYaIOIIUNUCS JODKEH BJIQJETh 3HAHHSIMU,
YMEHHUSIMH ¥ HaBBIKAMH 10 MPOTpaMMaM TUCHUIUIHMH «MaTeMaTuuecKuil aHanmusy, «Anredpay,
«InddepennmanbHas TeOMETPUs U TOMOJIOTUSY, «KOMIUIEKCHBIN aHAIH3.

1.4 IlepeyeHb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUs MO JMCHHUILIMHE (MOLYJIIO), CO-
OTHECEHHBIX € VIAHMPYEMbIMHU pe3yJIbTATAMHU O0CBOEHHS 00pa30BaTeIbHON NMPOTrPaMMBbI

N3ydenne nanHOW y4eOHOM MUCLMIUIMHBI HANpaBJIeHO Ha (hOpMUpOBaHHE Yy 0Oydaro-
HIUXCS CAETYIOMNX KOMIETCHIUMN:

KO}] 1 HAMMCHOBAHUC I/IHJII/IKaTOpa* JOCTHXKCHHUA Pe3ym)TaT1)1 O6quHI/I${ IO AUCLIMIIIIMHE
KOMIICTCHIIMHU

OIIK-1 CnocoGen mpuMeHATh (pyHIaMeHTaJbHbIe 3HAHMS, NMOJyYeHHbIE B 00JIACTH MaTeMaTHYeCKUX U
(1J1M) ecTeCTBEHHBIX HAYK, H MCI0JIb30BATh UX B MPO()ecCHOHATBHOM 1eATe1bHOCTH

HOIIK-1.1. [Tpumensier 6a30BbIe 3HAHUS, TIOTY- 3HaeT OCHOBHOE coJepKaHHe Kypca (YHKIIMOHAIHHOTO
YeHHBIE B 00J1aCTH MaTeMaTHUECKHUX M(UIIN) eCTe- | aHajau3a

CTBEHHBIX HayK YMeeT mpuMeHUTh 0a30BbIe 3HAHUS MO0 (QYHKIIMOHATHLHOMY
aHAIM3y B PYTHX 00JACTAX MATEMaTHIECKOTO 3HAHMS
Biiayieetr HaBbIKaMu TPUMEHEHHUS OJTYUYEHHbBIX 3HAHUN B
JIPYTUX 00JacTSIX MAaTEMAaTHYECKOTO 3HAHUS M TUCITUTLIH-
Hax €CTECTBEHHOHAYYHOI'0 COJIep KaHus

HOIIK-1.2. OuenuBaet ¥ GOPMyIUpPYET aKTy- 3HaeT BO3MOKHBIE CEepbl, UX CBS3HM W NPHWIOKEHHUS B JIPY-




KOZI 1 HAMMCHOBAHUC I/IH[[I/IKaTOpa* JOCTUKCHUA
KOMIICTCHIIMHN

PC3yJ’II)TaTLI 06yquH${ 0 AUCHUILIIINHC

aNbHBIC U 3HAYMMEIE IPOOJIeMBI GyHIaMEHTAIb-
HOW MaTeMaTHKH

rux 00JaCTAX MAaTeMaTHYECKOIO 3HAHUS H JUCIOUIIITHHAX
€CTCCTBCHHOHAYYHOT'O COJCpXKaHMs, IOCTAHOBKHU KJIACCH-
YCCKHX 3a1a4

Ymeer (hopMynupoBaTh aKkTyalbHblE W 3HAYMMBIE MPOOIIe-
MBI (DyHIaMEHTAJIHOM MaTeMaTHKH B 00JacTH (GyHKIHO-
HaJILHOTO aHaju3a

Brnaneer HaBBIKaMU OILIEHUBAHUS aKTyaJIbHOCTH M 3HAUMMO-
CTH Ipo0JIeM (YHKIIMOHAIBEHOTO aHAJIN3a

NOIIK-1.3. AHanu3upyeT 1 MpUMEHSET HaBbIKH
BBIOOpa METOJIOB peLIeHus 3a1a4 MpodeccHo-
HaJIbHOU I€ATEIbHOCTH Ha OCHOBE TeOpeTHye-
CKHX 3HaHUI

3HaeT OCHOBHEIC IMPpUEMBI U METOJbI UCCIICAOBAHUA (l)yHK-
IMHMOHAJILHOI'O aHaJln3a

Ymeer KﬂaCCI/I(i)I/IHI/IPOBaTL 3aJa4u, 000CHOBEBIBATH BI)I60p
METOAa UX PCUICHUSA

BrnaneeT HaBbIkaMu BBIOOpa METOJIOB PEIIICHUS 3189 [IPO-
(heccHOHATBHOM AEATEIIFHOCTH Ha OCHOBE TEOPETUIECKHUX
3HAHUH

IIK-1 CnocobGeH pemiaTh aKTyaJbHbIE U BasKHbIE 321244 PYHAAMEHTAJbHONH U NPUKJIATHOI MaTEeMAaTUKHU

UIIK-1.1. 35aeT OCHOBHEIC MOHATHUSA, HJICH U Me-
TONBl (YHOAMEHTANBHBIX MAaTEMaTHYSCKUX JIHC-
IUIUTHH JUTS peleHns 0a30BBIX 3a/1a4

3HaeT OCHOBHBIC MOHATHA, ONPCACIICHUA U CBOMCTBa 00BEK-
TOB (1)yHKI_lI/IOHaJ'ILHOFO aHaJIn3a,

Ymeer (QOpMyIMpOBaTH OCHOBHBIC ONpEACNIEHHS, HICH H
METOoJla KIIACCHUYECKHUX Pa3esoB (YHKIMOHAIFHOTO aHAJH-
3a

Braneer HaBblkamMu (HOPMYNMPOBAHUS M JOKAa3aTEIILCTBA
YTBEPKJICHHUH, METOIaMH HX JI0Ka3aTelIbCcTBa

UIIK-1.2. YMeer nepeaaBath pe3ysbTaThl IPOBE-
JIEHHBIX TEOPETUYECKUX U MPUKIATHBIX UCCIEN0-
BaHUH B BUJE KOHKPETHBIX MPEIMETHBIX PEKO-
MEHJAIWi B TEPMHUHAX MPEIMETHOMN 00nacTu

3HaeT OCHOBHbIE TEPMHHBI PEIMETHOM 00J1aCTH

YMeeT CTpyKTYypUpOBaTh U 3alIUCBIBATH PE3yJbTAThl HCCIIE-
JIOBaHMH B 00s1acTU (PyHKIMOHAIBHOTO aHAIH3a

Brnaneer HaBbIKaMu O(QOPMIICHHS PE3yJbTATOB HCCIIEIOBA-
HHﬁ, HCIIOJIB30BAHUA OCHOBHBIX TepMI/IHOB Hpe}lMeTHOﬁ
obnacTu

WNIIK-1.3. MmeeT HaBBIKK peIICHUS MaTeMaTHde-
CKUX 3allad, COOTBETCTBYIOUIMX KBaJIH(UKAINH,
BO3HHKAIOIIUX IPU MPOBEIECHUH HAYYHBIX U MPH-
KJIaIHBIX HCCIIeIOBAHUN

3HaeT OCHOBHBIE METOJIbI PELICHHS 3aa4 0 (yHKIMOHAIb-
HOMY aHaIu3y

YMeeT cocTaBUTh IUIAH PELICHUs 3aJayl, NoJ00paTh COOT-
BETCTBYIOLIMI HHCTPYMEHTAPUI IS €€ PELICHMUS

Bna,ueeT HaBbIKaMM PCHICHUA KIAaCCUYCCKUX 3aJia4d Q)yHKI_lI/I-
OHAJIBHOI'O aHaJIn3a

PesynbraTsl 00yueHHs 10 AUCHUILIMHE IOCTUTAIOTCS B paMKaX OCYIIECTBJICHUS BCEX BH-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOU pabOThl 00YUarOIIMXCS B COOTBETCTBUU C YTBEPKICHHBIM

y‘le6HLIM IIJTaHOM.

WNuaukaTopbl JOCTUKEHHS] KOMIIETEHIIUM CUNTAOTCS CPOPMUPOBAHHBIMU MIPU TOCTHXKE-
HUM COOTBETCTBYIOIINX UM PE3YJIbTaTOB O0yUEHHS.

2. CTpyKTYypa M coiep:KaHHe JMCHHIIJIMHbI

2.1 PacnipenesieHne TPYA0EMKOCTH AUCHMIIMHBI IO BUAaM padoT

Oo611ast TPy 10EMKOCTD JTUCIMIIMHBI COCTABIIACT 7 3a4eTHBIX equnumIl (252 yaca), ux pac-
npejiesieHre o BUaM padoT NpeACTaBICHO B TabIuIle

Buapt pador Bcero ®dopma o0yyenust
4acoB OYHas
5 6
ceMecTp ceMecTp
(gackr) (gackr)
KonrakTHasi paboTa, B TOM 4Hce: 138,6 72,3 66,3
AyauTOpHBIE 3aHATHS (BCero): 132 68 64
3aHATHS JEKIMOHHOIO THIIA 66 34 32
J1a00paTOpHBIE 3aHATHS 66 34 32
HNnas koHTakTHas padora: 6,6 4,3 2,3




Konrposbs camocTosiTensHON paboTh 6 4 5
(KCP)
[Tpomexyrounas arrecrauusi (MKP) 0,6 0,3 0,3
J?:.MOCTOHTeJIbHaﬂ paboTa, B TOM 4uc- 51 36 15
[TpopaboTka yueOHOro (TEOPETHIECKOT0) 24 18 6
Marepuaia
BrinonHeHre qoMaIiHuX 3aaanuii (pere- 17 12 5
HUE 3aja4)
[TogroroBka k TekyuniemMy KOHTPOIIO 10 6 4
KonTpoin: 62,4 35,7 26,7
IToaroToBka K 3K3aMeHy 62 4 357 267
O061as TpyaoemM- qac. 252 144 108
KOCTh B TOM YHCJ€e KOH- 138.6 72.3 66,3
TaKTHasi padoTa
3a4. eJ 7 4 3
2.2 CoapeprxkaHue QU CHUANINHbBI
Pacnipenenenuie BU10B yueOHOM pabOThI M UX TPYIOEMKOCTH 110 pa3jienaM JUCIUILINHBL.
Pa3zesbl (TeMbl) TUCHUIUIMHBI, H3ydacMble B 5 cemecTpe (ounas ghopma obyuenus)
KonryecTBo yacoB
Ne HammenoBanwme paznenos (Tem) Ayautopra | BreayuTopHas
Bcero pabota pabora
J JIP CPC
1. Mepa u uaTerpai Jlebera 28 8 12 8
2. BbanaxoBbI MpOCTpaHCTBA 21 8 8 5
3. I'mib0epTOBBI TPOCTPAHCTBA 21 8 6 7
4, JIuHeiHbIe onepaTophl 28 10 8 10
HUTOI'O no pasdenam oucyuniurvl 98 34 34 30
KonTtpons camocrositenpHo# padotel (KCP) 4 - 4 -
[IpomexxyTounas arrecranus (UKP) 0,3 - 0,3 -
[ToAroToBKa K TEKYIIEMY KOHTPOJIIO 6 - - 6
OO0mmast TPYAOEMKOCTb 10 TUCIHAILIHHE 108,3| 34 38,3 36
Pazgensl (TeMbl) AUCHUTUIMHBI, U3y4aeMbIe B 6 ceMecTpe (ouHas ghopma oOyueHus)
KonmgectBo gacoB
Ne HaumenoBanue paznaenos (Tem) Ayauropras | Breayuropras
Bcero pabora paboTa
J JIP CPC
5. [IprHINOBI HEMTOIBMYKHOHN TOYKH 27 12 10 5
6. BriostHe HenpephIBHBIE OMIEPaTOPHI 48 20 22 6
HUTOI'O no pazdenam oucyuniuHul 75 32 32 11
Konrpoiss camocrositrensHoit pabotsl (KCP) 2 - 2 -
[Ipomexytounas arrecranus (MKP) 0,3 - 0,3 -
[ToaroToBKa K TEKyIeMy KOHTPOJIIO 4 - - 4
OO0mast TPYAOEMKOCTb 0 TUCIHTLUIHHE 81,3 | 32 34,3 15

[Tpumeuanue: JI — nexmuu, JIP — maboparopusie 3anstusi, CPC — camocTosiTenbHas padoTa CTy-
JIEHTa

2.3 Conep:xanue pa3aesoB (TeM) THCHUTITAHBI



2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumeHnoBanue pasacia

dopMa TEKyLIEro

Ne Cogaep:xanue paszaena (TeMBl
(TeMsr) Aep pasnena ( ) KOHTPOJIA
1. |Mepa u unterpan Jlebera|Mepa. M3mepumsble ¢ynkimu. Materpan Jlebera. CoiicTBa: YO
AINTUBHOCTD, MOJOXKHUTEIbHOCTb, O -aJJUTUBHOCTb, a0CO-
JIIOTHAas HeNpepbIBHOCTH. IIpenenbHblil mepexon Mmoj 3HaKOM
uHrerpaia Jlebera.
2. BanaxoBsl IpocTpaH- . n K
crBa JIuneiiHble 1 HOPMUPOBaHHBIE NpPOCTpaHCTBa. [Ipumepsl: Ip’
Iy, |, C[a,b], L, [a,b]. Tonomorus. Teopema Bopa.
3. |I'mnb0eproBhl npocTpan- [KoHeUHOMEpHBIE TPOCTPaHCTBA. | MIIbOEPTOBBI IPOCTPAHCTBA. K
CTBa Psanel @ypee.
4. | Jluueiinble onepatopbl |JInHelHble HenpepbIBHBIE oneparopsl. [Ipumepsl. Hopma one- YO
patopa. IlomHOoTa mpocTpaHCTBa L(X ,Y ) IIpuHnun pas-
HOMEpHOH orpaHuueHHOCTH. OOpaTUMOCTh JIMHEHHBIX Ollepa-
topoB. Teopema banaxa-Illtelinraysa. Teopema Xana — bana-
xa. CrekTp JIMHEHHOTO HEMPEPBIBHOTO onepaTopa. Pe3osbBeH-
ta. Hemycrora cnekrpa. CrnexTpaibHblil paguyc. JInHeHHBIH
¢yukmmonan B H .
5. | Hpunmune senoasmk- |[lpuHImn cxuMaronux otoOpaxkenui. [Ipumrnun laynepa. YO
HOH TOYKH Kpurepnii Xaycnopda. Teopema Apuens. [Ipumenenus. Wn-
TerpajbHbIC YPaBHEHUS.
6. | Bmonne HenpepbiBHBIE |BronHe HempepbiBHBIE onepaTopbl. [IpuMep BHonHe Henpe- YO

OIIepaTopBl

PBIBHOTO OIIepaTopa B L2 [a, b] . ComnpspKeHHBIE OTIEPATOPHI.

KoneunomepHnsle onepaTtopsl. [IpencrapieHue BIOJIHE Helpe-
PBIBHOTO OIlepaTopa B BUAE CYMMbBI KOHCUHOMEPHOTO ¥ Majo-
ro o Hopme. Teopus Openronpma. CieKTp BHOJHE HEpe-
puiBHOTO onepatopa. Teopema ['mis6epra. Teopema ['unbbep-
ta-llImuara.

[Tpumeuanus: xomnoksuyMm (K), yernsiit onpoc (YO).

2.3.2 3aHATHSA CEMHHAPCKOI0 THNA (MPaKTHYeCKHe / cCeMHUHAPCKHe 3aHATHSA/ 1a00-
paTopHblie padoThl)

HaumenoBanue paszzgena
(Temsr)

Tematuka 3ausaTui/padop

dopMa TeKyIIEro
KOHTPOJIA

Mepa u unterpan JleGera

MmuosxectBa. Onepanuy HajJi MHOKECTBAMU. G-KOJIbIO. AJTHU-
TUBHBIE, C-aIIUTUBHBIE QYHKIMH. BHemHsIs Mmepa, mepa Jle-
oera. Tumer cxomumocTu. MaTerpan Jlebera u ero cpoiicTaa.
[IpenenpHBIN Mepexo/1 oA 3HAKOM HHTETpajia

IIpoBepka nomari-
HEero 3aJaHusl, KOH-
TpOJBHAs paboTa

ypaBHeHus. Teopemsl @penronsma. HTErpanbHble ypaBHe-
HUS C CUMMETPUYHBIM SIIPOM

2. JIuneitnsle HopMupo- |JIuneliHble mnpoctpaHcTBa. CxoaumocTb. IIpoctpancTBa co| IIpoBepka gomari-
BaHHBIE ¥ THIIHOEPTOBHI [CKAJSIPHBIM Ipou3BeneHueM. [Ipoekunst BeKTopa Ha MOAIPO-| HETO 3a/1aHMsl, KOH-
IIPOCTPaHCTBA CTPaHCTBO TpoJibHas paboTta
3. |JIuneitapie HenpeprIBHBIC |JInHeitHBIE oTOOpaxkeHus. Omepannu Han HuMHA. OtneHka u| CamocTosTenpHas
OIepaTopsl BBIUUCIICHUE HOPMBI OIIEPATOPOB pabora
4. | Ilpunnounst HenoxBwxk- |[IpuHimn cxumMaromux orobpakenuit. Ero npumenenme x| IIposepka momari-
HOW TOYKH CKaJSIPHBIM ypaBHEHUSAM, K CHCTEMaM aJreOpandecKux ypaB-| HETO 3aJaHHs, KOH-
HEHHH, K ¢ PepeHINaTbHBIM H HHTETPATbHBIM YPAaBHEHHSIM | TpoJibHas paborta
5. | Cmektp u pezonbBeHTa |OOpaTHBIE ONMEpaTOPHl U MX CBOMCTBA. CHEKTp JMHEHHBIX He- N
HETPEPHIBHBIX JTMHEIHBIX [IPEPBIBHBIX omepaTopoB. OIeHKa CIEKTPAIBHOTO pajmyca H POBEpKa JIoMal-
OIIepaTopoB HaXOXKJCHHE CIIEKTpa Hero ajanms
6. | UurerpanbHbie ypaBHe- |YpaBHEHUs C BRIPOXKIEHHBIM sipoM. HaxoxxaeHue xapakTrepu- N
HUS CTHYECKHX YHCEIl M COOCTBEHHBIX (YHKIUH HHTETPATLHOTO POBEPKa AOMatr-

HEero 3a/IaHus1, KOH-
TpoJibHas paboTta




ITpu u3yueHUn TUCHMITIIMHBI MOTYT NPUMEHATHCS IEKTPOHHOE 00y4YeHUE, AUCTaHIIMOH-
HbIe 00pazoBaTenabHble TexHOoNoruu B coorBercTBru ¢ ®I'OC BO.

2.3.3 IlpuMepHasi TeMATHKA KYPCOBbIX padoT (IPOeKTOB)
KypcoBsie paboThI HE IPEIYCMOTPEHEI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 Oo0ecnevYeH sl HJIA CAMOCTOSATEILHOH padoThI
00y4YarIUXCcs M0 JUCHUILINHE (MOIYJIIO)

Bung CPC

[TepedeHp y4eOHO-METOIMIECKOT0 00ECIICUECHHS TUCIUILIHHEI 110 BBIIIOJIHE-
HUIO CAMOCTOSITEIbHOI paboThI

2

3

IIpopabotka yuebHOTO (TCO-
pEeTHIEeCKOT0) MaTepHaia

1. Meroauueckre yKa3aHUs A1 HOATOTOBKU K 3aHSTHSIM JIEKIIHOHHOTO U Ce-
MHHAPCKOTO THIA. Y TBEpKAeHB! Ha 3acenannn Coera (hakyiapTeTa MaTeMa-
THKUA U KoMmmbloTepHbIX Hayk ®T'BOY BO «Ky6I'Y». IIporokon Ne 5 ot 05
Mas 2022 r.

2. MeToauuecKie yKa3aHHUs 1O BBIMOJIHCHHIO CAMOCTOSATEILHON paboThl 00y-
qaromuxcsi. YTBepxkIeHbl Ha 3acenanuu CoBera (akyibTeTa MAaTeMaTHKH H
komibtoTepHbiX Hayk PI'BOY BO «KyoI'V». Ilporokon Ne 5 ot 05 mas
2022 r.

3. Meroanueckue yka3aHUs IO HCIOJIb30BAHHIO HHTEPAKTHBHBIX METOJIOB
oOydenus. YTBepkneHsl Ha 3acemaHnu CoBera (axkynbTeTa MaTeMATHKH H
komnboTepHBIX Hayk @I'BOY BO «KyoI'Y». IIporokonm Ne 51 ot 05 mas
2022 .

BrinonHeHre qOMAIIHUX 3a-
JaHWUH (pereHe 3aaaq)

1. Meronuueckne yKa3aHUs AL HOATOTOBKU K 3aHATHSM JICKIIHOHHOTO M Ce-
MHHAPCKOTO THIA. Y TBEp)KACHBI Ha 3acemannn Coera (akymbreTa MaTeMa-
THKA U KoMmmbloTepHBIX Hayk ®T'BOY BO «Ky6I'Y». IIporokon Ne 5 ot 05
mast 2022 r.

2. MeToauyecKkie yKa3aHus M0 BBIMOJHCHHIO CAMOCTOSTEIBHON paboThl 00Y-
qaromuxcs. YTBepxkIeHbl Ha 3acenanuu CoBera (akyinbTeTa MaTeMaTHKU U
komnbioTepHbIx Hayk @I'BOY BO «Ky6I'Y». Ilpotoxkonm Ne 5 ot 05 mas
2022 r.

3. Meroanueckue yka3aHUs 10 HCIOJIb30BAHHIO HMHTEPAKTHBHBIX METOJIOB
oOyueHus. YTBepxaeHsl Ha 3acemaHuu CoBeTa (pakynbTeTa MaTeMaTHKH H
komnboTepHEIX Hayk @I'BOY BO «KyoI'Y». IIporokon Ne 51 ot 05 mas
2022 r.

[oaroToBKa K TEKyLIEMY
KOHTPOJIIO (KOHTPOJIbHAS pa-
Oora u 1p.)

1. Meroaudeckue yka3zaHHs ISl HOATOBKY K 3aHATHAM JEKIIMOHHOTO U CEMH-
HapCKOTo THIa. Y TBEep)KAeHb! Ha 3aceanuu Coera (hakyiabTeTa MaTeMaTHKU
n kommbioTepHBIX Hayk @T'BOY BO «KyoI'Y». IIpotokor Ne 5 ot 05 mas
2022 .

2. MeToauuecKie yKa3aHus 10 BBIMOJHCHHIO CAMOCTOSTEIBLHON paboThl 00y-
qaromuxcs. YTBepxkIeHbl Ha 3acenanuu CoBera (akysbTeTa MaTeMaTHKU U
komnbioTepHbIx Hayk @I'BOY BO «Ky6I'Y». Ilpotokom Ne 5 ot 05 mas
2022 r.

3. Meroauueckue yka3aHUs 10 HCIOJIb30BAHHIO HHTEPAKTHBHBIX METOJIOB
oOyuenns. YTBepxnaeHsl Ha 3acemaHnu CoBera (pakynbTeTa MaTeMaTHKH H
komibioTepHbIX Hayk PI'BOY BO «Ky6I'Y». Ilporokon Ne 5T or 05 mas
2022 .

4. Mertoanueckue yKazaHHs 110 TIOJIrOTOBKE 3cce, pehepaToB, KypCOBBIX pa-
60T1. YTBepkaeHbl Ha 3acenannu CoBera (akyabTeTa MaTeMaTHKH U KOMIIBbIO-
tepHbIX HayK PI'BOY BO «Ky6I'Y». ITporokos Ne 5T ot 05 mast 2022 1.

IIpomexxyTouHas aTTecTanus
(3auer, SK3aMeH)

1. Meroauyeckne yKa3aHHs 110 BBIIIOJIHEHHIO CAMOCTOSITEIEHON paboThl 00Y-
qaomuxcsi. YTBepxkIeHbl Ha 3acenanuu CoBera (axyinbTeTa MaTEeMaTHKU U
komnbioTepHBIX Hayk @PI'BOY BO «KyOI'Y». Ilpotokonm Ne 5 ot 05 mas
2022 r.

2. MCTO}II/I‘ICCKI/IC YKazaHuA 110 HCIIOJIb30BAHUIO HMHTECPAKTHUBHBIX METOIOB
oOyuenus. YTBepxnaeHsl Ha 3acemannu CoBera (pakynbTeTa MAaTeMaTHKH H
komnbioTepHBIX Hayk ®I'BOY BO «Ky0oI'Y». IIporokonx Ne 51 ot 05 mas
2022 1.




5 |KomtoxBuym 1. Meroauyeckue yKka3aHHs 110 BBIIOJIHEHHIO CAMOCTOSITEIEHON paboThl 00Y-
qaromuxcsi. YTBepxkIeHbl Ha 3acenanun CoBera (axynbTeTa MaTeMaTHKU U
komibioTepHbIX Hayk ®PI'BOY BO «KyoI'V». Ilporokon Ne 5 ot 05 wmas
2022 .

2. Metonnueckue yKazaHHs 10 HCHOJIb30BaHUIO HHTEPAKTUBHBIX METOZ0B
oOyd4enus. YTBepxkaeHbl Ha 3acenannu CoBera (akysbTeTa MaTeMaTUKU U
komnbpioTepHEIX Hayk @TBOY BO «Ky6I'V». IIpotokon Ne 5T ot 05 mas
2022 r.

Y4eOHO-MeTOIUYECKUE MaTepuasbl ISl CaMOCTOSITENIbHOM pPadOThl 00yYaroImIUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOKHOCTIMHU 3710poBbsi (OB3) npenocrasistorcs
B (hopMax, aTanTHPOBAHHBIX K OTPAHUUYEHUSIM HX 30POBBS U BOCIIPUATHS UH(DOPMALIIH:

JUist 1 ¢ HApyIIEHUSIMH 3PEHHS:

— B MieyaTHOM (popme yBeIHMUEeHHBIM HIpUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA,

Jjig U1 ¢ HapyUIeHUSIMU CITyXa:

— B mieyaTHoOU opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JUiist U1 ¢ HapyIIEHUSIMH OTIOPHO-JIBUTATEILHOTO amapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTI'O IOKYMEHTA,

JlaHHBIN MepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHTEHTa 00Y-
YAFOIIUXCSI.

3. O0pa3oBaTesIbHbIE TEXHOJIOTMH, IPUMeHsIeMble IPH 0CBOCHUH JMCIHUILIMHBI (MO-
JLy1st)

B xozxe u3yueHus QUCHMIUIMHBI IPEIYCMOTPEHO HCIIOJIB30BaHHUE CIIEAYIOMINX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUH: JIEKLIUH, IPAKTUYECKUE 3aHATHUS, CAMOCTOATENbHAs paboTa CTyICHTOB.

KoMmeTeHTHOCTHBINM MOAX0A B paMKax IpernoAaBaHMs AUCLMILIMHBI pealu3yercs B UC-
II0JIb30BAHNN MHTEPAKTUBHBIX TEXHOJIOTUM M AKTUBHBIX METOAOB B COYETAHNNU C BHEAY JUTOPHOU
paboToii.

WNHdpopmanvoHHbIe TEXHOJIOTHH, TPUMEHSIEMbIEe TIPU U3YUEHUU TUCHMIUIMHBI: UCIOIb30-
BaHUE€ MH(OPMALMOHHBIX PECYPCOB, TOCTYIHBIX B MH(OPMALMOHHO-TEIEKOMMYHUKALMOHHON
cetu MHTepHer.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSIEMBbIE NTPU U3YUEHUN JUCIUIUINHBI
— JUId JIML ¢ OTPaHMYEHHBIMH BO3MOYKHOCTSMH 3J0POBbsI MPENYyCMOTPEHA OpraHU3alus KOH-
CYJIbTAllUil C UCIIOJIb30BAHNUEM JIEKTPOHHOM MOYTHI.

1. OueHouyHble CpPeACTBA JJsl TEKYILIEr0 KOHTPOJISI YCIEBAEMOCTH M NPOMeKYTOY-
HOH aTTecTalluH

OreHouHbIe CpeACTBa MpEJAHA3HAYEHBI JJIi KOHTPOJIL M OLIEHKM 00pa3oBaTEIbHBIX JO-
CTH)KEHUH 00y4arouuxcsi, OCBOMBIIUX MPOrpaMMy y4eOHOW NUCHUIUIMHBI « DYHKIIMOHAIbHBIN
aHaIu3».

OneHoYHBIE CPEACTBA BKIIIOYAET KOHTPOJIBHBIE MATEPUAJIbl I MPOBEACHUS TEKYyLIero
KOHTPOJIl B popMe KOJITIOKBUYMA, CAMOCTOSITENIbHBIX M KOHTPOJIBHBIX paboT, a TakkKe BOIPOCHI
JUIsL YCTHOTO OIpOCa, U MPOMEKYTOYHOM aTTecTauuu B (hOpMe BOIIPOCOB U 33JaHUN K dK3aMe-

Hy.

CTpyKTypa OLEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMeKYTOYHOM aTTeCTAIMU

Kon 1 HanmeHnoBanue HaumeHoBaHME OLIEHOYHOTO CPEICTBA
Pe3ynbrarel 00y4ueHus

MHJIIKaTopa . IMpomexyTouHas
p (B cooTBercTBUM C 11. 1.4) Texymuii KOHTPOIIb P Y

n/n
(B cootBeTcTBHH C 1. 1.4) aTTecTalus




NOIIK-1.1. ITpumensier
0a30BbIe 3HAHUS, TIOJY-
YeHHBIE B 00JIACTH MaTe-
MaTHUIeCKHUX U(HITH) ecTe-
CTBEHHBIX HayK

3HaeT OCHOBHOE COAEpKa-
HHUE Kypca (DyHKIHOHAJIb-
HOT'O aHalu3a

YMmeeT mnpuMeHHTH 0a3o-
BbI€ 3HaHMS 1O (YHKIIHO-
HaJIbHOMY aHalu3y B Jpy-
rux o0yiacTaxX MaTeMaTH-
YECKOT0 3HAHUS

Bnaneer HaBblkamMu IpU-
MEHEHUS MOy 9E€HHBIX
3HaHUI B JApYyrux oOia-
CTAX  MaTEMaTHYECKOTO
3HAHMS W JUCHUILTHHAX
€CTECTBEHHOHAYYHOTO
COZIepIKaHUs

Bomnpocs! qn1s yetHOro onpoca
o TemaM: «Mepa u UHTerpan
JleGera», «JIuneiinble onepa-
TOpBD», «IIpHHIUIBI HETO-
JBUKHOU TOUKW», «Brionne
HEIpephIBHBIE OIIEPaTOPLI»
Bormpocs! k ko10kBUyMy 1-
17

Kontpomnsusie padotsr 1-4
CamocrosrenpHas padboTa

Bormpoc Ha 3x3a-
MEHE

1-36 (5 cemectp)
1-27 (6 cemectp);
3agauu Ha dK3a-
MeEH

HMOIIK-1.2. OnenuBaer u
(hopMyIHpyeT aKTyaib-
HBIC ¥ 3HAYMMBIC MPO-
Os1eMbI (PyHIaAMEHTAIb-
HOM MaTeMaTUKH

3HaeT BO3MOXHBIE c(epsl,
WX CBS3U U NMPUIIOKEHUS B
JpYTuX o0nacTsx mMarema-
TUYECKOTO 3HAHUS U JHUC-

LUIUIMHAX ~ E€CTECTBEHHO-
HAy4IHOTO  COICPIKAHMS;
[OCTAHOBKH  KJIACCHYe-
CKHX 3a1a4

Vmeer  dopmynupoBaTh
AKTyaJIbHbIE W 3HAYUMBIC
po0IeMbl ¢byHnameH-

TaJbHOM MaTEMaTUKH B
o0nacTi (yHKIHOHATBHO-
ro aHaju3a

Binageer nHaBbIKaMu oOlie-
HUBaHUS aKTyaJbHOCTH H
3HAYUMOCTH mpobieM
(YHKIMOHATIHHOTO aHAJH-
3a

Bomnpocs! 11 yetHOrO onpoca
1o TeMaM: «Mepa u UHTerpan
JleGeray, «JIuneiinble onepa-
TOpbD, «IIpuHIUIBI HETIO-
JBIDKHOW TOUYKWY, «Bromxe
HENPEPHIBHBIE OIIEPATOPLD)
Bormpocs k ko10kBuymy 1-
17

Bompoc Ha 3k3a-
MeHe

1-36 (5 cemectp)
1-27 (6 cemectp)

NOIIK-1.3. Ananuzupyer
Y TIPUMEHSIET HABBIKH
BBIOOpa METOZIOB pellie-
HUS 327184 podeccro-
HaJIbHOU ESTeIbHOCTU
Ha OCHOBE TEOPETHUYECKIX
3HaHUH

3HaeT OCHOBHbIE MIPUEMBI
¥ METOJIBI HCCIIETOBAHUS
(YHKI[MOHATBHOTO aHAJH-
3a

Ymeer kiaccubuImpo-
BaTh 3a7a4M, 00OCHOBBI-
BaTh BEIOOpP METO/Ia UX
peuenus

Bnageer HaBEIKaMU BEIOO-
pa METOJIOB pelIeHHs 3a-
Ja4 npoQecCHOHaTbHOU
JIEATENLHOCTH Ha OCHOBE
TEOPETHYCCKUX 3HAHUHN

Bomnpocs! i yctHOrO onpoca
o TemaM: «Mepa u UHTerpan
JleGeray, «JluHeliHBIE OMIepa-
TOpbI», «IIpuHIUIBI HETIO-
JIBIDKHOM TOUKHY, «BmoHe
HeTIPEepPHIBHBIE OTIEPaTOPhD»
Bonpocs! k KOJTOKBUYMY 1-
17

Kontponsusie padotsr 1-4
CamocrostensHas pabota

Bormpoc Ha 3x3a-
MeHe

1-36 (5 cemectp)
1-27 (6 cemecTtp);
3amaun Ha HK3a-
MeH

WIIK-1.1. 3HaeT OCHOB-
HBIE MTOHATHS, HIEU U
METOJIBI (PyHIAMEHTAIb-
HBIX MAaTEMATHYECKUAX
JUACIUILIHH JUIS PEIICHUS
0a30BBIX 33124

3HaeT OCHOBHBIE MOHATHSA,
OIIpEIeIeHNsT U CBOMCTBA
00BEKTOB (hyHK-
LIHOHAJIBHOTO aHAJIN3a,;
YMmeer  ¢opMyIHpPOBATH
OCHOBHbIE  OIIpEJIeNICHHS,
U ¥ METOJa Kilacchye-
CKHUX pa3fenoB (YyHKIHO-
HaJIbHOTO aHAJIN3a
Brnaneer HaBbikamMu ¢op-
MYJHMpOBaHMS U JOKa3a-
TENbCTBA  YTBEPIKICHUH,
METO/IaMH MX JIOKa3aTellb-
CTBa

Bompocs! st ycTHOTO Ompoca
o TemaMm: «Mepa n uHTErpai
Jleberay, «JluneitHbie onepa-
TOpBD», «II[pUHINTIBI HETIO-
JIBIDKHOM TOUKHY, «BmoHe
HETPEpHIBHBIE OIIEPaTOPEI»
Bonpocs! k KOJUTOKBUyMY 1-
17

Konrponbusie padoTs! 1-4
CamocrostensHas pabora

Bormpoc Ha 3k3a-
MeHe

1-36 (5 cemectp)
1-27 (6 cemectp);
3amauu Ha DK3a-
MCH

HIIK-1.2. YmeeT nepena-
BaTh PE3YJIbTATHI IIPOBE-

3HaeT OCHOBHBIE TEPMHHBEI
MIPEeIMETHON 00J1aCTH

Bomnpocs! anst ycTHOro onpoca
1o TeMaM: «Mepa u uHTerpan

Bormpoc Ha 3k3a-
MEHE




JICHHBIX TCOPETHYCCKUX U
MPUKJIAIHBIX HCCIICI0BA-
HUH B BUJIC KOHKPETHBIX
MPEMETHBIX PEKOMEH/1a-
IIUI B TePMUHAX MPE]I-
METHOI 00J1acTu

YMeer cTpyKTypUpOBaTh u
3alUChIBATh  PE3YJIBTATHI
HCCIE0BaHU B 001acTH
(YHKIIMOHATIBHOTO aHAJH-
3a

Bnaneer HaBBIKAMU
odopMIIeHHST PE3yIbTAaTOB
HCCJICIOBAaHUM, HCIOIB30-
BaHUS OCHOBHBIX TEPMH-
HOB IPEIMETHON 00JacTH

JleGeray, «JIuneiinsle onepa-
TOpbD», «IIpHHIUIBI HETIO-
JBUKHOU TOUKMW», «Briosnne
HEIpepbIBHBIE OIIEPaTOPLI»
Bonpocs! k KookBUyMy 1-
17

1-36 (5 cemectp)
1-27 (6 cemectp)

WIIK-1.3. UMeeT HaBBIKH
pelIeHus MaTeMaThye-
CKUX 3aJ1a4, COOTBET-
CTBYIOILINX KBaNH(UKA-
[IMU, BOSHUKAIOIINX PU
MPOBEJICHUM HAYUYHBIX U
MIPUKIIATHBIX UCCIIE0Ba-
HUH

3HaeT OCHOBHBIE METOMIBI
pemreHus 3amad Mo QyHK-
OHOHATEHOMY aHAIH3Y
YMeeT cocTaBUTh IIJIaH
pelieHus 3ajavd, MOJ0-
OpaTh COOTBETCTBYIOIIHIA
WHCTPYMEHTAPUHA Ui ee
peleHus

Bnaneer HaBblkamu pelie-
HHMSI KJIACCHYECKHX 3a1ay
(YHKIMOHATIHHOTO aHAJH-
3a

Bormpocs! 1st yctHOTrO onpoca
no temMaM: «Mepa u uHTErpan
JleGeray, «JlnHeliHbIE OnIepa-
TOpBD», «IIpHHIUIBI HETO-
JBUKHOU TOUKW», «Brionne
HEIpepbIBHBIE ONIEpaTOPBI»
Bomnpocs! k kKo1okBuyMy 1-
17

Konrponbhbie padoTs! 1-4
CamocrostensHas padbota

Bormpoc Ha 3x3a-
MeHe

1-36 (5 cemectp)
1-27 (6 cemectp);
3agauu Ha dK3a-
MeEH

TunoBble KOHTPOJIbHbIE 32JaHUSl UJIH UHbIe MAaTepUAJIbl, HEOOX0AUMBbIE /ISl OLlEeHKH 3Ha-
HHUH, YMEeHUIl, HABBIKOB U (WJIH) ONBITA JeATeJIbHOCTH, XapaKTePU3yIOIIUX 3Tanbl GopMu-
POBaHUS KOMIIETEHIUI1 B MpoLecce 0CBOeHNsI 00pa30BaTeIbHON MPOrpaMMbl

IlpumepHnulit nepeuens 60npocos u 3a0anuil

1. Bonpocwt ona ycmnozo onpoca no meme:
a) «Mepa u unrerpaJ Jledera»
1. H3mepumble MHOXKECTBA.
2. HW3mepumsbie (QyHKITHH.
3. Omnpenenenne nunterpana Jledera
4. CeoiictBa uHTerpaia Jledera.
b) «J/InneiiHbIe onepaTopbI»
1. HemnpepbiBHBIE THMHEWHBIE ONIEPATOPHI.
2. TIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.
3. Hopwma nuHeitHOT0 HelpephIBHOTO OTIepaTopa.
4. TIpuHUIMI paBHOMEPHOH OrpaHUYEHHOCTH.
¢) «[IpuHIUNBI HEMOABUKHON TOYKW»
1. TIpuHuun cxatbix 0OTOOpaXKeHUH.
2. Teopema Xaycmopda.
3. Teopema Apuens.
4. Tlpunnun laynepa.
d) «BrnoJine HempepbIBHBIE ONEPATOPHI»
BrnonHe HenmpepbIBHBIE ONEpaTOPBI M UX CBOMCTBA.
BrnioiHe HeMpephIBHOCTE MHTETPAJIBHOTO OIIEPATOPA.
Conpspkennsie oneparopsl B H .
CaoiicTBa A*.
BriosiHe HENPEPBIBHOCTD COMPSIKEHHOTO OIlepaTopa.
CornpsKeHHBIN K UHTErPaJIbHOMY OIlepaTopy.
IIepBas Teopema dpearoapma.
Bropas Teopema @pearonapma.
Tpertbs Teopema @penrosbma.

CoNO~WNE
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2. Bonpocwl k konnoxeuymy no meme «banaxoevl npocmpancmea. I'uivoepmoest npo-
cmpancmea)

JInneliHbIe IpOCTpaHCTBA.
HopMupoBaHHBIE IPOCTPAHCTBA.

IIpoctpancTBa |B u |p.

Tonosnorust HOpMUPOBAHHBIX IIPOCTPAHCTB.
Teopema 0 BIOXKEHHBIX LIAPAX.

Teopema bapa.

KoneyHoMepHbIE IPOCTPaHCTBA.
IIpoctpaHcTBa co ckasspHbIM npousBeaeHueM. Hepasenctso Kommu-byHsakoBckoro.
Teopema o nuaroHansax napajiesnorpamma.
Teopema [Tudaropa.

Teopema o0 Ipoexnuy.

JInHeliHas 3aBUCHMOCTD U HE3aBUCUMOCTb.
OHC. Ilpouecc oproroHanusaiu.

Psan @ypee.

YactuuHnasa cymma psga Oypse.
Cxonumocts psaga Dypee.

Teopema ®@umepa-Pucca.

3. Odpa3zysl camocmoamenbHbvlX U KOHMPOIbHBIX PAOOm

5 cemecTp

Konumponsnaa paooma Ne 1 na memy «Mepa u unmezpan Jlebeca»
1. Haiitu mepy Jlebera crneayromux MHOXKECTB:

a) M :U(n—ln,n+ . j
n=1 2

3n—1

6) M ={-1-0,9,-0,8}.

2. Byayt nu cienyronye pyHKIUNA TPOCTBIMHU:

2) f(x)—{

2%, xeQq,
0,xe R\Q,

i, Xe[2,oo)mQ.

6) f(x)= l_x—l

sin x, X €[2,0)\Q

3. Cymmupyema 1u pyHKIus? Berancnuts, ecinu BO3MOXKHO, HHTerpai Jlebera oT cieayromux
(GYHKIUI 0 JAHHBIM MHOXECTBaM:

_[2,xe(01]
Y T = {— 3,x € [2:3]

~ x,x € [01]Q, _
6) f(x)= {_ 3.x<[01]\Q, x e [071]

B) T (X) :Zln, X e[n;n+1), X € [1+x)



e xeK,
) f(x)={1+x, xe[0;05]\ K, x e[0:1]
—x3, xe (0,51]\K
sinx, x e [0;7/2]\Q,
n f(x)={cosx, xe(z/2;7]\Q, xe|0; 7]
(x* -3%,xe[0;7]NQ
e*, x e[01] N Q,
e) f(x)=<cosx, xe(L2]nQ, xe [0;2]
x> -2,x€[0;2]\Q

Koumponsnasa paooma Ne 2 na memy «banaxoevt npocmpancmea. I'unrvoepmosvt npocmpan-
cmea»
1. IlpoBepursb, 0Opazyert au V JuHENHHOE NOAIPOCTPAHCTBO MPOCTPAHCTBA X:

X:RS,V:{XER32X1+X2+X3=0}.

2. SBnsercs nu GyHKUIUSA (p(X) = Z‘X1 +X, ‘ HOPMOM B MPOCTPAHCTBE Rz.

3. CxopndTcs U MOCIIEA0BAaTEIbHOCTH B YKa3aHHBIX IIPOCTPAHCTBAX. B ciydae cxonqumocTy yka-
3aTh Npeaed.

a) by, X, :(o,o,...,o,i,o,...}

b) C[01] x, (t) =t*.
4. HaliTu npoeKuio BEKTOpa Ha MOAIPOCTPAHCTBO U PACCTOSIHUE OT BEKTOPA 710 MOANPOCTpaH-

CTBa

| _ 11 1 1
a l,, a= 5,2—2,2—3,...,27,... Ha TIOJITPOCTPAHCTBO
M ={xel,:x=(0,0,...,.0, X1, Xs0,--: )}

b) 12, a= (1,2,1) Ha noanpocrpancteo M = {X IS |23 IX =X, = 0}.

Camocmoamenvnan pavboma Ne 1 na memy «/Iuneiinvie onepamopu»
1. IlpoBepuTh TMHEHHOCTH ONEPATOPOB:

a) A:R®*>R? Ax:(xf,x1+x3,x§);
b) A:C[01]— C[01] (AX)(t) = x3(t).

2. O1IeHUTHh HOPMY CJICTYIOIIUX OMEePaTOPOB:

2 -3) (X
owi ot el )
- 2

) A:Clol]—>C[od]  (AX)t) =t3x(t).
6 cemecTp
Konumponvnaa paboma Ne 3 no meme «lIpunyunvt HenooeuicHol mouKku

1.
1. SIBnsercs nu oneparop C:KaTUEM Ha R .



a) Ax=sin(0,5x)+2; 6) Ax=23/x-1.
2. Jloka3aTh, 4TO YpaBHEHHE UMEET PEIICHNUE U YKa3aTh YMCIIO0 UTEpAlluii, HEOOXOAUMBIX IS
nocTkenus Tounoctu 0,01:

x> +2x* —20x+3=0.

3. Jokazarb, ucnons3ys [1CO, uro cuctema uMeeT eAMHCTBEHHOE PEILICHUE:

X, =0,3x, —0,5%, +3

X, =0,5%, —0,4x, — 2.
4. Iloka3atb, UTO ypaBHEHHE UMEET €IUHCTBEHHOE HenpepbiBHOE Ha [0,1] pemenue:

3x(t) —sin(2x(t)) +t = 0.
5. C nomompto IICO onpenenuTs Npu Kakux A ypaBHEHHE UMEET €IMHCTBEHHOE HEIPEPHIBHOE
Ha [0,1] pemieHue U HAlWTH €r0 METOIOM IOCJIEIOBATEILHBIX MPUOIMKCHHH:

x(t) = l}tzx(s)dsﬂz.
0

Haiitu X(z) .

Konmponvnaa padboma Ne 4 na memy «Bnonne nenpepuwiénvie onepamopui»
1. Haiftu criekTp ¥ CIIeKTpaJIbHBIN paguyc oneparopa A:

a) Atl, > 1, AX=(X + Xy, X0, X5, Xy yen);
5) A:C[04] - C[0.], (AX)(t) = j'x(s)ds.
0

2. HaiiTi pemenue ypaBHEHHs IIPH 33 JaHHBIX f:
0,57

X(t)="[sin(t—s)x(s)ds+ f (),
0

f (t) = cost; sint; 3cost — 2sint.

3. Haiitu xapakrepucTuieckue 3Ha4eHUs, 1 COOCTBEHHbIE ()YHKIINH yPaBHEHUS:
1
X(t) = uf (ts® +t?s)x(s)ds.
0
4. Pa3pemumo 11 ypaBHEHHE IPU 3a/laHHbIX f u moGeix napamerpax A

X(t) =ﬂj((ts)4 +x(s)ds+ f(t), f(t)=t; e sint; /+1°.

3a4YeTHO-IK3aMeHAIIMOHHbIE MATEPHAJbI [JI MPOMEKYTOYHOI aTTecTanmuu (IK3a-
MeEH)

S cemecTp
W3meprmble MHOKECTBA.
W3mepumsble GyHKIMH.
Nuterpan Jlebera (KOPpEKTHOCTH ).
CgoiictBa unterpaia JleGera.
G — aTMTUBHOCTD MHTErpana Jlebera.
AOGconoTHas HeTIpephIBHOCTh MHTerpaia JleGera.
Teopema Jlen.
Jlemma Qary.
Teopema JlebGera.
0. IIpoctpancrso L2(A).

HBOoo~NoORWDE



11.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.

BoOooNooa~LONE

o
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JIuHeitHbIe MPOCTpaHCTBA.
HopmupoBanHble IpocTpaHCTBa.

o
Ipoctpanctea P u P,
Tononorust HOpMUPOBaHHBIX TPOCTPAHCTB.
TeopeMa 0 BIOKEHHBIX IIapax.
Teopema bapa.
KoneunomepHbie TpoCTpaHCTBA.
IIpoctpancTBa co ckansipHbIM npousBeaeHueM. HepaBenctBo Komm-byHsikoBckoro.
Teopema o auaroHansx napajiesnorpamma.
Teopema ITudaropa.
TeopeMa o0 poekuu.
JIunelinas 3aBUCHUMOCTb U HE3aBUCUMOCT.
OHC. Ilpouecc oproroHanu3aiuu.
Psn @ypee.
Yactuunas cymma psajna Oypee.
Cxoaumocts psana Oypee.
Teopema dumepa-Pucca.
HenpepsiBHBIE TMHENHBIE OIIEPATOPHI.
HenpepbsiBHOCTS HHTETPAJIBHOTO OIIEpaTOpa.
[IpocTpaHCTBO TMHENHBIX ONIEPATOPOB.
L(X,Y).
[IpuHUMIT paBHOMEPHOU OIPaHUYEHHOCTH.
Teopema banaxa — IllTeliHray3a.
Teopema Xana — banaxa.
CrnenctBus Teopembl Xana-banaxa.
OO6muii Bua ¢pynkiuonana B H.

6 cemecTp
[TpuHIUI CKATHIX OTOOPAKEHHIA.
Teopema Xaycnopda.
Teopema Apuens.
ITpunnun [laynepa.
Teopema banaxa.
Omneparopsl ¢ Manoil HOPMOH.
OO6patuMocTh OJIM3KUX ONEPATOPOB.
Crektp omneparopa u ero cBoiicrsa. [Ipumepsr.
Pe3onbpBenTa onepartopa u e€ cBoiictBa. Teopema 0 HEMYCTOTE CIEKTPA.

. CnexTpanbHbIil paguyc onepatopa u Gopmyina Juis ero BbruucieHus. CrnekTpaibHbIi pa-

auyc onepatopa BombTeppa.

. BrionmHe HenpepbIBHBIE OIIEpaTOPhl U UX CBOWCTBA.

. BionmHe HenpephIBHOCTE NIPEAEIBHOIO OIlepaTopa.

. BrioimHe HenpepbIBHOCTh HHTErPAIILHOIO OIEPATOpA.
. Conpspkennble onepatopsl B H .

. Caoiicto A",

. BrionmHe HenpephIBHOCTB CONPSKEHHOIO OIlepaTropa.
. ConpsikeHHBII MHTETpaIbHBIN OIepaTop.

. 3amknyTocth Im(l — A).

. KoHeunomepHbIe onepaTopsl.

. AnmpoxkcuMarus BIIOJIHE HENPEPBIBHBIX ONIEpAaTOPOB KOHEYHOMEPHBIMHU.
. IlepBas Teopema @pearosibma.

. Bropas Teopema ®@pearonsma.



23. Tpetbs Teopema Opearonapma.

24. TeopeMa O CIIEKTpE BIIOJIHE HEMPEPHIBHOTO OIEPaTOpa.

25. CamoconpspKeHHBIE OTIepaTOPhl U MX CBOMCTBA.

26. CymecTBOBaHHE HEHYJIEBOTO COOCTBEHHOT'O YHMCIIA y BIIOJHE HEMPEPHIBHOIO CaMOCOIIPS-
’KEHHOT'O OIleparopa.

27. Teopema I'mnb6epra—1lImMunra.

Kpurepun oueHuBaHus pe3yJibTATOB 00y4eHUs

Onenka Kputepuu onieHHBaHUS 110 SK3aMEHY
OLICHKY «OTJIMYHO» 3aCily’)KMBAeT CTYJEHT, [1I0Ka3aBIIUN BCECTOPOHHHUE,
CUCTeMaTU3UpPOBaHHBIE, MTyOOKHE 3HAHUSI Y4eOHOU MpOrpamMmbl TUCIU-
Beoicokuii ypo- IUIMHBI U YMEHUE YBEPEHHO IPHUMEHSTh UX Ha MPAKTUKE IPU PELIEHUU
BEHb «5» KOHKPETHBIX 33/1a4; OCBOMBUINI 3HAHMS, YMEHUS, KOMIIETCHIIMH U TE€O-
(oTIM4HO) peTrueckuii Marepuanl 0e3 TpoOeNoB; BBHIMOJIHHUBIIUKA BCE 3aJlaHUS,
MPeyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM KadyeCTBEHHOM
YpOBHE; TPAKTUYECKHE HABBIKM MPO(HECCHOHAIBHOTO TPUMEHEHUS
OCBOGHHBIX 3HaHUU C(HOPMUPOBAHBI.
OLICHKY «XOpOIIO» 3aciy’KUBAET CTYAEHT, TBEP/IO 3HAIOUIUM MaTepual,
Cpe it ypo- IPaMOTHO | MO CYIIECTBY HM3JIaralouifii ero, yMeI(iuu/Iﬁ MPUMEHSTDH TO-
el «dy Jy4yeHHbIEC 3HAaHUS Ha MPAKTUKE, HO JIOIYCKAIOUIMM B OTBETE WU B pe-
(xoporIo) WEHUH 3324 HEKOTOPLIE HETOMHOCTH, T.€. MPAKTHYECKH MOJHOCTHIO
OCBOUBILUI 3HaHUS, YMEHMSI, KOMIIETEHIIUN U TEOPETUYECKUI MaTepu-
an, ydyeOHbIE 3aJlaHUsl HE OLIEHEHbl MaKCHMaJbHbIM YKCIOM OaslioB, B
OCHOBHOM C()OPMHPOBAI MPAKTHYECKHE HABBIKH.
OIICHKY «YyJOBJETBOPUTEIHHO» 3acly’KUBA€T CTYJIEHT, MOKa3aBIIUMI
pa3pO3HEHHBIN XapakTep 3HAHUM, HEIOCTaTOYHO MPaBWIBHBIE (HOpMy-
JUPOBKHU 0A30BBIX MOHITHUM, HAPYLICHHS JIOTUYECKOW IMOCIIEN0BATENb-
[Toporossiii HOCTH B U3JIO)KEHUU MPOrpPaMMHOr0 MaTepuaia, HO MpU 3TOM OH BIa-
YPOBEHB «3» JICIOIMH OCHOBHBIMU pa3zzielaMM y4yeOHOM HporpaMMbl B HEKOTOPOM
(ymoBieTBopH- 00beMe, HeoOXOIMMOM TSl AaTbHEHIIIEro OOy4YeHHsI U MOXKET MpUMe-
TEJIBHO) HATh TOJY4YEHHbIE 3HAHUS MO 00paslly B CTaHJAPTHOW CHUTYyallUH, TO
€CThb YaCTUYHO C MpoOeslaMyi OCBOMBIIMM 3HaHUS, YMEHUS, KOMIIETECH-
UM U TEOPETUUYECKUH MaTepHaj, MHOTHE ydyeOHbIe 3ajJaHus OO He
BBITIOJIHWI, JTUOO OHU OIEHEHBI YUCIOM OalsIOB OJIM3KUM K MUHHUMAJb-
HOMY, HEKOTOpbI€ MPAKTUYECKHE HABBIKU HE CPOPMUPOBAHBI.
OILICHKY «HEY/JOBJIETBOPUTENILHO» 3aCIIyKHBAe€T CTYJIEHT, KOTOpBI HE
Mutonvamsaeg | 2HET O0JbIICH YacTH OCHOBHOTO COJEpKaHHs y4yeOHOM Hporpammbl
yPOBCHD «2» ZHCLATUIMHEL, 10Ty CKaeT rpyOble OIIMOKHU B (pOPMYJINPOBKAX OCHOBHBIX
(Hey 10BICTBO- NOHATHH JUCIMIUIMHBI X HE YMEET HCIONb30BATh MOMYyHeHHbIE SHAHMA
PHTEITHHO) [pH PElICHAH THIOBBIX NPAKTHYECKUX 327184, TO €CTb HE OCBOUBIIMI
3HAHUS, YMEHUs, KOMIIETCHIIMM U TEOPETHUECKU MaTepual, yueOHble
3aJlaHUsl HE BBIMOJIHWI, TPAKTUUYECKHE HaBBIKU HE CPOPMUPOBAHBI.

OneHouHBbIE CPEACTBA I UHBAJIUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3]10PO-
Bbsl BRIOMPAIOTCS C yUETOM MX MHIUBUAYAIBHBIX NICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOJAWMOCTH MHBAJIMAAaM M JUIAM C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3]10pO-
Bbsl [IPEIOCTABIIAETCS AOIOTHUTENBHOE BpEMs IS ITOATOTOBKU OTBETA HA DK3aMEHE;

— IIPHU NIPOBEICHUU MPOLIETYPhl OLICHUBAHUSI PE3YJIbTaTOB 00yUYEeHUS MHBAINUJIOB U JIUI C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS IIPEAYCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C X UHJIUBUIYaJIbHBIMU OCOOCHHOCTSIMU,



— IIpu HCO6XO,Z[I/IMOCTI/I JIIA O6yLIaIOHII/IXCSI C OrpaHUYCHHBIMU BO3MOXHOCTAMU 300POBbBA

¥ MHBAIMJOB IpOIEypa OLIEHUBAHUS PE3YyJIbTaTOB OOYUYCHHS MO AUCIUILUIMHE MOXET IPOBO-
JUTHCS B HECKOJIBKO 3TAIlOB.

[Ipouenypa oleHUBaHUs PE3yJIbTATOB OOYYCHHS] MHBAJIUIOB U JIWI] C OTPAHHYCHHBIMH

BO3MOXHOCTSIMM 37I0POBbsl 110 JUCHMIUIMHE (MOJYJIIO) MpeayCMaTpUBAeT NPEAOCTaBICHHE HH-
¢dopmanuu B hopMax, aIanTUPOBAHHBIX K OTPAaHUYCHUSAM UX 310pPOBbS M BOCHIPUATHUS HHPOpMa-

LIUHU:

JJist U1 ¢ HapyIICHUSIME 3PCHUS

— B I1e4aTHOW (hOpMe YBEITMUYCHHBIM MIPU(TOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

J1i1st JIU1 ¢ HApYIICHUSIMH CITyXa:

— B mieyaTHo opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 111 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeUeHb MOXKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTH OT KOHTHHTEHTa 00Y-

Haromuxcs.

5. Ilepevennb y4eOHOI JuTepaTypbl, HHGOPMALMOHHBIX PECYPCOB U TEXHOJIOTHMH

5.1. YueOHasi auteparypa
OcHoBHas1 iuTEeparTypa:

1. Kommoropos A. H., ®omun C. B. DniemenTsl Teopun GyHKIHHA 1 GYyHKINOHATIHLHOTO
aHaimmza. M.: ®UBMATIINT, 2006. — 570 c.
https://e.lanbook.com/book/2206

2. Tpenorun B.A. ®yukumonansHbli ananus. M.: DU3MATIIUT, 2007. — 88 c.
https://e.lanbook.com/book/59471

3. JlIrocrepnuk, JI.A. KpaTkuit kypc pyHKIIMOHAIBHOTO aHau3a [DIeKTpOHHbIH pe-
cypc]: yueO. mocodue / JI.A. Jlrocrepuuk, B.11. CoboneB. — DnexTpoH. 1aH. —
Cankr-IlerepOypr: Jlans, 2009. — 272 c.
https://e.lanbook.com/book/245

4. Hamok 3. b. ®yHkumoHanbHbIN aHanu3: [yuebHoe nocoodue] / 3. b. Lantok,
M. B. [antok; @ak. MaTeMaTUKX U KOMITBIOTEPHBIX Hayk KybaHckoro roc. yH-Ta. —
Kpacnonap: [DakynbpTeT MaTeMaTUKH U KOMIIbIOTEPHBIX Hayk KybaHckoro rocyaap-
crBenHoro yHuBepcutera]: [[Ipocenienune-10r], 2014. — 79 c.

5. Ilynses B.®., [{amrok 3.b. C60pHUK 33124 110 (YHKIIMOHATIBHOMY aHAU3y. M.;
Nxesck: HULL «Perymnspras xaotudeckas mexanuka», 2010. — 150 c.

Z[J'ISI OCBOCHU NJUCHUIIIMHBI HHBAJIMAAMU U JIMDAMH C OTPAHUYCHHBIMU BO3MOKHOCTAMU

3JIOPOBBSI UMEIOTCS JJICKTPOHHBIC BEPCHHM WCTOYHWUKOB, M3JaHHBIX COTPYIHUKaMH Kadempsl, a
Tak)Ke M3JaHMs B SJICKTPOHHOM BHUJE B AJIEKTPOHHO-OMOMMOTEUHBIX cucTeMax «Jlaub» u «bub-
JTUOKITYyO».

JlonoiHuTEIbHAS JIMTEpaTypa:

1. Jliocrepuuk, JI.A. DnemenTs! pyHKIIMOHaIbHOTO aHanu3a / JILA. JltocTepHUK,
B.U. CobGones. - U3xa. 2-e, nepepad. - Mocksa: Hayka, 1965. - 520 c.
http://biblioclub.ru/index.php?page=book&id=459769

2. Bynux, b.3. BBenenue B pyHnkunoHanbHbii ananus / b.3. Bynux. - Mocksa: ['oc. nzn-
BO (pM3MKO-MaTeMaTuyeckoil nut., 1958. - 351 c.

http://biblioclub.ru/index.php?page=book&id=233615



https://e.lanbook.com/book/59471
https://e.lanbook.com/book/245
http://biblioclub.ru/index.php?page=book&id=459769
http://biblioclub.ru/index.php?page=book&id=233615

3. Handopna, H. Jluneitasie oneparopst / H. Dandopa, J.T. [leapi; mox pen. A.I'. Ko-
cTIoueHKO; nep. ¢ auri. b.C. Mursruna, JI.W. I'onoBuH. - MockBa: U3gatenbcTBo
WHOCTpaHHOU JuTeparypsl, 1962. - T. 1. O6mas teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

4, OumnumonenkoBa H.B. CoopHuk 3ama4 1o GyHKIIMOHATLHOMY aHAIU3Y [ DIEKTPOH-
HBII pecypc]: yueb. mocodue — DnekTpoH. nan. — Cankr-IlerepOypr: Jlanb,

2015. — 240 c.
https://e.lanbook.com/book/65041

5. Tpenorun, B.A. 3amaun u ynpaxxHeHus 1o GyHKIHOHATBHOMY aHaIU3y [ DIEeKTpOH-
HBII pecypc]: yueb. mocobue / B.A. Tpenorun, b.M. Ilucapesckuii, T.C. CoGoneBa.

— DIekTpoH. naH. — MockBa: @usmatiut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.2. Ilepuoanyeckas JuTepaTrypa

[To nanHOMY IIpeaMeETy B Ipoliecce 00yUYeHHs epUONYECKas TUTepaTypa He UCIIOIb-
3YIOTCSL.

5.3. UHTepHeT-pecypchl, B TOM YHCie COBpeMeHHbIe MpodeccuoHaIbHbIe 0a3bl 1aH-
HbIX U HH()OPMAILMOHHBIE CIIPABOYHbBIE CHCTEMbI

DJIeKTPOHHO-0MOIMoTeuHbIe cucteMbl (DBC):

IBC «IOPAWT» https://urait.ru/

DBC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
9BC «BOOK .ru» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agkrownE

CoOcTBEeHHBIE 3JIEKTPOHHBbIE 00pa3oBaTe/ibHbIe H HH(POPMaILHOHHBIE pecypchl
KyoI'y:
1. baza yuyeOHbIX MJIaHOB, y4€OHO-METOINYECKUX KOMITJIEKCOB, MyOJUKaLUN U KOH]e-
pennwmii http://mschool.kubsu.ru/

6. MeToguueckne ykKazaHusi A OOy4alOUIUXCH 10 OCBOCHMI) IMCHHUILIHHBI
(Mmonmy.Jist)

Ilo Kypcy npenycMOTpEHO NPOBEIEHUE JIEKLINOHHBIX 3aHATHH, HAa KOTOPBIX JAETCS OC-
HOBHOW CHCTEMaTU3UPOBAHHBIA MaTepHuall, JabOpaTOPHBIX 3aHITHI, B X0JI€ KOTOPBIX CTYyJEHTa-
MU MPUOOPETAIOTCS M 3aKPEIUISIOTCS OCHOBHBIE NMPAKTHUECKN HABBIKM PEIICHHs PA3JIMYHbIX 3a-
Jla4, B TOM 4YHCJI€ C TPUMEHEHUEM IOJIyYEHHBIX TEOPETUUYECKUX 3HAHUM, a TaKKe TPYIIOBBIX
KOHCYJIbTAalU .

Baknelimum sTanom Kypca sBISE€TCS caMOCTOsiITeNbHas padora nmo aucuuiuiae. Camo-
CTOsITeNIbHAs paboTa CTYJEHTOB SBISETCS HEOTHEMJIEMOM YacThIO Mpoliecca MoAroToBkU. [lon
CaMOCTOSITENIbHON pa0OTON MOHMMAeTCs 4YacTh yuyeOHOW IIaHUpyeMOW paboThl, KOTOpas BbI-
MOJIHSETCS MO 3aJIaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE IpErojaBatelis, Ho 0e3 ero Hemo-
CPEACTBEHHOIO yYacTHs.

CamocrosTenbHas paboTa HalpaBlieHa Ha YCBOCHHME CHUCTEMbI HayuyHBIX M IMpodeccuo-
HaJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHUI U HABBIKOB, MPUOOPETEHHE OIBITA CAMOCTOSTENLHOM
TBOpUeckoil aestenbHocTH. CPC momoraer ¢opMHpoBaTh KyJbTypy MBIIIJICHUS CTYJIEHTOB,
paciupsTh O3HABATEIbHYIO J1€ATEIbHOCTb.

Bunsl camocTosTensHON paboThI IO KypCy:

a) MO LEeJsIM: MOATOTOBKA K JIEKIHUSAM, K MPAKTUYECKUM 3aHITHUSIM, K KOHTPOJIbHOI pabo-
T€, K KOJJIOKBUYMY; IOJrOTOBKA HAYYHOT'O JOKJIAJIa U BbIIIOJIHEHUE 3aganuii no HIP.


http://biblioclub.ru/index.php?page=book&id=456617
https://e.lanbook.com/book/65041
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://mschool.kubsu.ru/

0) mo xapaktepy pabOThl: H3yueHHUE JIUTEPaTypbl, KOHCIEKTA JIEKIIUi; TOUCK JIUTEPATYPbI

B OnMOIMoOTEKe; KOHCIIEKTUPOBAHUE PEKOMEHIYEMOU /ISl CAMOCTOSATEIBHOTO U3yUeHHs] HAyYHOH
JUTEPATyphl; PEIICHUE 3a]a4, TECTOB.

TemaTnueckoe MIaHUPOBAHUE CAMOCTOATENBHOM paboTHI CTYIEHTOB

Paznen Tema Copep:xaHue BOIIPOCOB TEMbI Bun pa6otsl
Mepa u unterpan Jle- | Mepa. Usmepumble ¢ynkumu. Harterpan JleGera. | [Touck  HeoOXoaumoit
Oera CaoiictBa. [IpenenbHblli mepexonx MoJ 3HAKOM HHTe- | MHpOpMaIMu (CM. CIU-
1 rpana JleGera. COK JmTeparypsl). Pe-
nenue 3azad. Iloxaro-
TOBKa K KOHTPOJIbHOM
pabore.

2 BanaxoBsl mpoctpan- | JIuHelHsIe W HOpMHpOBaHHBIE mpocTpaHcTBa. Cxomm- | [Tomck  HeoOxoammoi

cTBa Mocth. [lommple mpocrpancTBa. Ilomomnenme mnpo- | mHpopMmanuu. Uzyde-
CTPAHCTB. HHE JIEKLIMOHHOTO Ma-
Tepuana. KoHCHeKTH-
posanue. Iloaroroska
K KOHTpPOJIbHOH pabo-
T€.

3 I'unb6epToBbI Mpo- KoneunomepHsle mnpocTpaHcTBa. ['mipbepToBel mpo- | [loBTOpeHME JEKIMOH-
CTpaHCTBa crpaHcTBa. IIpoekuus sneMeHTa Ha IOAIPOCTPAHCTBO. | HOIO MaTepuala, O3Ha-
[Ipouecc oproronammzauuu ['pamma-llImMuara. Psnael | komiieHue ¢ matepua-
Dypne. noM yueOuukoB. Ilox-
TOTOBKa K KOHTPOJIb-

HOM padore.

4 JIuneitnsle onepatops! | JIuHelHsle HempepbIBHBIE omeparopsl. Hopma omepa- | [lomck  HeoOGxomumoin
topa. IlosHOTa mpocrpaHcTBa L(X ,Y) ITpunuun uHpopmari.
pPaBHOMEPHOH orpaHudeHHOCTH. OOpaTUMOCTh JIHMHEH- | M3ydueHne MaTepuana,
HbIX onepaTopoB. Teopema banaxa-Illteitnray3a. Teo- | koHCIIEKTHPOBAHHUE.
pema Xana-banaxa. CriekTp TMHEHHOTO HENPEepHIBHOTO | IlonroroBka K camo-
omepaTopa. PesoneBenra. Hemycrora crekrpa. Cnek- | crosrtenbHOi paboTe.
TpalbHBIN paanyc. JIMHEHHBIN (QYHKIMOHAN B THIIb-
6epTOBOM IIPOCTPAHCTBE, B IPYTUX MIPOCTPAHCTBAX.

5 ITpuHuMnE! Hemo- IMpunmun  cxumaromux  otobpaxenuit. Ilpuxnun | M3yueHune IeKIIMOHHO-

JIBUYKHOU TOUKH MMaynepa. Kpurepuit Xaycrnopda. Teopema Apuerns. | To MaTepuaia M Marte-
IIpuMeHeHrsT NPUHIMIIOB HENOJABWKHOW Touku. MHTE- | puana y4eOHHKOB.
rpajbHbIE YPaBHEHUS. IlonrotoBka K  KOH-

TPOJIBHOM pabore.
6 Brnonxe HenpepsIBHBIE | BrioiaHe HempephiBHBIE onepaTopbl. COmpsKeHHBIE ITouck HEOOXOTUMOH
OTIepaTopHI oneparopsl. KoneunomepHsie onepaTtopsl. [Ipencras- nHdopmanuyu, npopa-

JIEHHE BIIOJHE HEMPEPBIBHOTO OIEPATOPa B BUIE CYyM-
MBI KOHEYHOMEPHOTO ¥ MaJIoTo 1o HopMe. Teopus
Openromsma. CreKTp BIOJIHE HEPEPHIBHOTO OIepa-
topa. Teopema I'minp6epra-1lImuara. Teopus pen-
rojabMa JJIsl HHTErpallbHbIX YPaBHEHUH

O0oTka Mmarepuana. Pe-
menue 3anad. Iloaro-
TOBKa K KOHTPOJBHOM
pabore.

B ocBoeHUM AUCHUIUIMHBI MHBaJIMAAMH U JIMIIAMH C OrpaHUYCHHBIMHU BO3MOKHOCTAMHA

3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydyeOHas paboTa (KOHCYJbTalMu) —
JIOTIOJTHUTEIbHOE pa3bsiICHEHNE Y4eOHOro MaTepHasa.

I/IH)II/IBI/IHyaHBHI)Ie KOHCYyJbTallM 110 MPCAMETY ABJIAIOTCA BaXHBIM (1)aKTOp0M,

CHOCO6CTBYIOH_II/IM HHAUBUAYAJIN3allun 06yquI/15{ 1 YCTAHOBJICHUIO BOCIIMTATCIIbHOTO KOHTAKTa




MCXKAY HNOpenoJaBaTciiEeM M O6y‘IaIOH_[I/IMC${ HHBAJIMAOM HWJIHW JIMIOM C OI'paHUYCHHBIMU

BO3MOXHOCTSMHU 310POBbA.

7. MaTtepuaibHO-TEXHUYECKOe o0ecredeHne 1o JUCHUIInHE (MOAYJII0)

HanmenoBanue crienanbHBIX I10-
MEIIEHUN

OCHAIIIEHHOCTH CIIELMAIbHBIX I10-
MEIEHUN

[lepedeHp TMLIEH3MOHHOTO NPO-
I'PaMMHOTO O00eCTICUeHUS

Y4eOHbIE ayJUTOPHUH [UIS TIPOBEE-
HUS 3aHSATHH JIEKIMOHHOTO THIIA:
302H, 303H, 308H, 505a, 507a

Mebenn: yaebHas MeOeib
TexHn4eckue cpeacTpa 00ydeHHs:
9KpaH, IPOEKTOP

O6opyznoBanue: KOMOMHHPOBAHHAS
(6emast MapkepHas U MEJIOBast) 10C-
Ka

Microsoft Windows
Microsoft Office Professional Plus

YdeOHbIC ayTUTOpUU [T TIpoBene- | Mebenb: yueOHas MeOeib HET
HUS 3aHATHH ceMuHapckoro tuna: | OOopyzoBaHue: KOMOMHUpPOBaHHAsS
307H, 310H, 312H, 314H, 318H (6enas MapkepHas U MeJoBas) 0C-

Ka
VY4ebHble ayTuTOpUX s ipoBeae- | Mebenb: yueOHas MeOeb HET
HHUS TPYIIOBBIX W WHAMBHAYyalb- | OOOpyaoBaHMe: KOMOMHUpPOBaHHAsS
HBIX KOHCYJbTanuii: 314H (Oemast MapkepHas 1 MEJIOBast) OC-

Ka
Y4eOHble aymuTopun U poBeae- | Mebens: yueOHas MeOenb HET

HUS TEKYIIETO KOHTPOJISI M IIPOMeE-
J)KyTouHoM  arrectaumu:  302H,
303H, 307H, 308H, 310H, 312H,
314H, 318H, 506a, 507a

O6opynoBanne: KOMOMHHPOBAaHHASL
(Oemast MapkepHas 1 MEJIOBasi) OC-
Ka

Jli1s camocTosITeNnbHOM paboThl 00y4YarOIIUXCsl IPEAYCMOTPEHBI TOMEIICHUS, YKOMILICK-
TOBaHHBIE CIEIUATU3UPOBAHHON MEOENIbIO, OCHAIIICHHBIE KOMITBIOTEPHON TEXHUKOW C BO3MOXK-
HOCTBIO TOJKIIOUEHHs K ceTH «VHTepHeT» U obecriedeHreM J0CTyIa B 3JIEKTPOHHYI0 HH(DOP-

MalMOHHO-00Pa30BaTEIbHYIO CPENY YHUBEPCUTETA.

HaumMmeHoBaHue noMemeHu ais
CaMOCTOSATENFHON paboOTHI 00yYa-

OcHaIIIEHHOCTDb ITOMEIIEHUN JJI
CaMOCTOSITENIFHON paboThI 00yYa-

Hepequb JIMIICH3UOHHOT'O IPO-
rpaMMHOIO obecrneueHus

FOIINXCS FOIINXCS
[Momemnenne Ui caMOCTOATENBHOM | Mebesb: yueOHas MeOeb Microsoft Windows
paboTel o0yuaromuxcs (untansHbiii | Komrutext — cnenuanmsuposannoi | Microsoft Office Professional Plus
3as1 HayuHoii 6ubmuotexn) MeOeNn: KOMIBIOTEPHBIE CTOJIBI

O6opynoBanue: KOMITBIOTEpHAs

TEXHUKA C TOAKIIOYEHHEM K HH-

(hopManmoHHO-

KOMMYHHKaMOHHOH cetn «HTep-
HET» W JOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMAIMOHHO-
o0pa3oBatenbHyI0 cpeny obpa3oBa-
TeNbHON OpraHU3aLuH, BeO-

KaMepbl, KOMMYHHUKAIIHOHHOE 000-
pynoBaHHue, obecrednBaroliee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHEHUEe U OECHpPOBOJHOE CO-
enunenune 1o texuosoruu Wi-Fi)

TTomenierne st cCaMOCTOSATEILHOM
paboter  oOyuatomuxcs:  301H,
309H, 320H

Mebenb: yaeOHas mebenb
KoMmmnexr  cnenuann3upoBaHHON
MeOeIn: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITbIOTEpHAsI
TEXHUKA C MNOJKIIOUEHHEM K HH-
(hopmarrionHo-
KOMMYHHKaMOHHOM cetn «HTep-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO
MHPOPMALIMOHHO-

Microsoft Windows
Microsoft Office Professional Plus




00pa3oBaresbHy0 cpeny 00pa3oBa-
TENBHOW  OpraHu3anuM,  BeO-
Kamepbl, KOMMYHHUKAIIMOHHOE 000-
pyloBaHue, 00eCIeYrBaoIIee JI0-
CTYIl K CETH MHTEPHET (MPOBOIHOE
CoelIMHEHHe M OECIpPOBOIHOE CO-
enuHenue 1o rexnoaoruua Wi-Fi)




