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1 Hesm v 3a1auM U3yYeHU S TUCHMILUIMHBI (MOTYJIA)
1.1 llean ocBOeHUS TUCHHUILIHHDBI

Ilenn ocBoeHMs AMCLUUILIMHBI OIpeesieHbl (eAepaabHbIM IOCY1apCTBEHHBIM CTaHJap-
TOM BBICIIEr0 00Opa30BaHUs MO HAINPABICHHIO MOATOTOBKU «MaTeMaTHKa», B paMKaxX KOTOpPOU
penojaeTcs AUCUUILINHA.

LenssMu ocBOeHUS TUCHUTUIMHBL «DyHKIIMOHATBHBINA aHATTU3» ABISIOTCS (POPMHUPOBAHUE
y CTYIAEHTOB 0a30BbIX 3HAHMM IO (YHKUMOHAIBHOMY aHAIM3y, MAaTEMaTU4YECKOH KYJIbTYpHI,
CHOCOOHOCTEH K alNrOPUTMUYECKOMY U JIOTHUECKOMY MBIIUICHHUIO; ()OPMHPOBAHUE U PA3BUTHE
JMYHOCTH CTYACHTOB; OBJIa/JICHUE COBPEMEHHBIM alnaparoM (yHKLIHMOHAJIBHOIO aHaJIn3a JUls
JATBHEHIIEr0 MCIIOJIb30BaHUA B JPYTUX 00JACTAX MAaTEMaTWYeCKOro 3HAHHS M JUCHUIUIMHAX
€CTECTBEHHOHAYYHOTI'O COACPIKAHMUS.

1.2 3agaun AUCHUILIMHBI

Peanuzanus TpeOoBaHMN, YCTAHOBIIEHHBIX TI'OCYJAapCTBEHHBIMH 0O0pa30BaTEIbHBIMU
CTaHJapTaMM BBICIIEr0 00pa30BaHUA K YPOBHIO MTOJrOTOBKM MaTeMaTUKOB B 00JIACTH (PYHKIIHO-
HAJIbHOTO aHaIu3a.

3ajayaMy U3Y4EeHMsI JUCLUIUIMHBI SIBIISIFOTCS:
1. TlonydeHue CTyJ€HTaMH OCHOBHBIX TEOPETUUECKUX 3HAHUU.
PasButHe 1o3HaBaTEIBHON AEATEIBHOCTH.
3. TlpuobpereHne MpakTUYECKHX HABBIKOB PAOOTHI C TOHATHUAMH M 00BEKTaMU (PYHKIIMOHAIb-
HOI'O aHajau3a.

no

1.3 MecTo AucuuminHbI (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Huctunnuna «OyHKIMOHATBHBIA aHAIN3» OTHOCUTCA K 00s3aTesibHONM yacTu bioka 1
"IucuumauHel (Moaynu)" yueOHoro 1aHa. B cooTBeTcTBuU ¢ pabounM y4eOHBIM IIAHOM JTUC-
LUIUIMHA U3y4yaeTcsl Ha 3 Kypce o o4HOoi gopme oOyueHus. Bua npomexxyTouHON arTecTanuu:
DK3aMeEH.

MecTto Kypca B npodeccrnoHalIbHOM MOAr0TOBKE OakajiaBpa ONpeeseTcs posibio QpyHK-
[IMOHAIBHOTO aHanu3a B (OPMUPOBAHMM BBICOKOKBATM(HUIMPOBAHHOTO CHEIHATNCTa IO
HanpaBieHUI0 Maremartuka. J[aHHas TUCLMIUIMHA SBJISIETCS OCHOBOMOJIATAOMIEH ISl JalbHEH-
IIEro U3yYeHMs JUCLHUIUIMH BBICIIEH MaTeMaTHKH.

JUis yCHEIIHOTO OCBOEHHUS TUCHMIUIMHBI O0yYaromMiics JTOJKEH BIaJeTh 3HAHUSIMU,
YMEHUSMH M HaBBIKaMH 110 IporpaMMaM AMCHUIUIMH «MaTeMaTu4yecKuil aHamu3y», «Anreopay,
«Iuddepennmanpuas reomeTpus U TOMONOTUs», «KOMIUIEKCHBIN aHATTU3Y.

1.4 IlepeyeHpb MIAHMPYEMBIX Pe3yJbTATOB 00y4eHHUsI MO0 JMCHHILIHHE (MOLYJII0), CO-
OTHECEHHBIX € IJIAHMPYEMbIMHU pe3yJIbTATAMH 0CBOECHHS 00pa30BaTeIbHON NPOrPaMMBbI

N3yuenne naHHOW yueOHOM IMCHUMIUIMHBI HalpaBieHO Ha (opMHUpOBaHHME Yy oOyuaro-
MUXCA CICAYIOIHNX KOMHGTGHHI/IfIZ

KO}] 1 HAMMCHOBAHUC I/IHJII/IKaTopa* JOCTHXKCHHUA PeByJ'H)TaTBI O6yquI/I$[ IO AUCILIUIIMHC
KOMIICTCHIIMHA

OIIK-1 CnocoGen mpuMeHsITh (pyHIaMeHTAAbHbIE 3HAHMS, MOJYYeHHbIE B 00/IACTH MaTeMaTHYeCKHX U
(1J1M) ecTeCTBEHHBIX HAYK, H MCII0JIb30BATh HX B MPOdecCHOHATbHOI 1esITeTbHOCTH

HOIIK-1.1. [TpumensieT 6a30BbIe 3HAHUS, TIOTY- 3HaeT OCHOBHOE coJep)KaHHe Kypca (YHKIIMOHAIHHOTO
YeHHBIE B 00JaCTH MaTeMaTHUECKUX M(HUITN) eCTe- | aHaau3a

CTBEHHBIX HAyK YMeeT npuMeHUTh 0a30Bble 3HAHWS N0 (YHKIIMOHATIHHOMY
aHAIM3y B IPYTHX 00IACTIX MAaTEeMAaTUIECKOTO 3HAHUS
Bnaneer HaBbIKaMu IPUMEHEHUS MMOJTYYEHHbBIX 3HAHUN B
JIPYTUX 00JacTSIX MAaTEMATHYECKOTO 3HAHUS U TUCITUTIIN-
Hax €CTECTBEHHOHAY4YHOT'0 COJIEpKaHUs

NOIIK-1.2. OuenuBaet ¥ GOPMYyIUPYET aKTy- 3HaeT BO3MOKHBIE C(Eepbl, UX CBA3HM U IPUIOKEHUS B JIPYy-




KOZI 1 HAMMCHOBAHUC I/II*I[[I/IK.’:ITOpEl>I< JOCTUKCHUA
KOMIICTCHIIMHN

P€3yJ'II>TaTI)I 06yquI/I${ 0o AUCHUILINHC

aNbHBIC U 3HAYNMEIE IPOOJIeMBI (GyHIaMEHTAIb-
HOW MaTeMaTHKH

rux 00JacTAX MaTEeMaTHYECKOro 3HAHHS U JUCOUIIIIHHAX
€CTECTBEHHOHAYYHOTO COACpKaHUA, IMOCTAHOBKHU KJIACCHU-
YCCKHX 3a1a4

YmMeeT HopMyIUpOBaTh aKTyalbHbIE M 3HAYUMbIE IpOOJIIe-
MBI (DyHAaMEHTAJIbHOM MaTeMaTHKH B 00JacTH (yHKIHO-
HAJILHOTO aHaju3a

Brnaneer HaBBIKAMU OLICHMBAHUS aKTyaJbHOCTH U 3HAYUMO-
CTH Ipo0JieM (HYHKIIMOHAIBGHOTO aHAJIN3a

NOIIK-1.3. AHanu3upyeT 1 MpUMEHSET HaBbIKH
BBIOOpa METOJIOB pELICHUs 3a1a4 podeccrHo-
HaJIbHOU I€ATEIbHOCTH Ha OCHOBE TEOpeTHye-
CKHX 3HaHUI

3HaeT OCHOBHEIES IMPpUEMBI U METOJbI UCCIICAOBAHUSA q)yHK-
IMHUOHAJILHOI'O aHaJin3a

Ymeer KHaCCI/I(l)I/IHI/IpOBaTL 3aaa4du, 000CHOBEIBATH BI>I60p
MCTOAa UX PCHICHUSA

BrnaneeT HaBbIKaMu BBIOOpa METOJIOB PEIICHUS 3a/1a4 MPO-
(eccHoHAIBHOI IEATETFHOCTH HAa OCHOBE TEOPETHUECKIX
3HAHUH

IIK-1 CnocofeH pemiath akTyaJbHbIE M BasKHbIE 32124 (DYHIAMEHTAJIbLHOI U MPUKJIATHOH MaTEMATHKHI

UIIK-1.1. 35aeT OCHOBHEIC MOHATHSA, HJICH U Me-
TONBl (YHIAMEHTANBHBIX MAaTEMaTHYSCKUX JIHC-
IUIUTHH JUTS pelIeHns 0a30BBIX 3a1a4

3HaeT OCHOBHBIC MOHATHA, ONPCACIICHUA U CBOICTBa 00BEK-
TOB Q)yHKHHOHaJIbHOFO aHaJn3a,

Ymeer (QopMyIHpoBaTh OCHOBHBIC ONpENENICHHS, HICH U
METO/la KIIACCHUYECKHUX Pa3fesioB (YHKIMOHAIFHOTO aHaJH-
3a

Brnaneer HaBblKamMu (HOPMYJIMpPOBAaHHS W JIOKA3aTEIbCTBA
YTBEpKJICHHUH, METOIaMH HX JI0Ka3aTelIbCTBa

UIIK-1.2. YMeer nepeaaBaTh pe3ylbTaThl IPOBE-
JIEHHBIX TEOPETUYECKUX U MPHUKIATHBIX UCCIEI0-
BaHUH B BUJE KOHKPETHBIX MPEIMETHBIX PEKO-
MEHJAlNi B TEPMHUHAX MPEIMETHOHN 00nacTu

3HaeT OCHOBHbIC TEPMHHBI IPEIMETHOI 00nacTu

YMeeT CTpyKTYypUpOBaTh U 3alIUCBIBATH PE3YJIbTAThI HCCIIE-
JIOBaHMH B 00s1aCTH (PYHKIMOHAIBHOTO aHAJIM3a

Brnaneer HaBbIKaMHu O(QOPMIICHHS PE3YJIBTATOB HCCIICAOBA-
HHﬁ, HCIIOJB30BAHUA OCHOBHBIX TepMI/IHOB HpeﬂMeTHOﬁ
obnacTu

WIIK-1.3. MmeeT HaBBIKK peIICHUS MaTeMaTHde-
CKUX 3aJlad, COOTBETCTBYIOUIMX KBaJIH(UKAIWH,
BO3HHKAIOIIUX NP MPOBEIECHUH HAYYHBIX U MPH-
KJIaIHBIX UCCIIeIOBAHUN

3HaeT OCHOBHBIE METOJIbI PELICHHs 3a/au M0 (QyHKIMOHAIb-
HOMY aHaJIU3y

YMeeT cocTaBUThH IJIaH PELICHUs 3aadd, Iogo0paTh COOT-
BETCTBYIOUIUH MHCTPYMEHTAPUM JJIsl €€ pellIeHUs

BH&}IGCT HaBbIKaMM PCHICHUA KIaCCUYCCKUX 3aJiavd (byHKI_lI/I-
OHAJIBHOI'O aHaJInu3a

Pe3ynpTaThl 00y4eHHs 10 AUCHUIIMHE JOCTUTAIOTCS B PAMKax OCYILECTBIIEHUS BCEX BU-
JIOB KOHTAaKTHOM U CaMOCTOSTEIbHOU pabOThl 00YJaromMXCsi B COOTBETCTBUU C YTBEPKICHHBIM

y‘Ie6HHM IIJTaHOM.

I/IHHHK&TOpBI JOCTHIXCHUA KOMHGTGHHHfI CUHUTAKOTCA C(i)OpMI/IpOBaHHBIMI/I Ipru JOCTHIKEC-
HHUH COOTBCTCTBYIOIIUX UM PE3YJILTATOB o6yquI/1${.

2. CTpyKTYpa M coiep:KaHue M CHHIJIMHbI

2.1 PacnipeaesieHne TPYAO0EMKOCTH JUCHHUILIMHBI IO BHAaM padoT

O6mas TpyI0€MKOCTh TUCHUIUIMHBI COCTaBISET 7 3a4eTHBIX equHUI] (252 yaca), ux pac-
npejeseHre Mo BuaM padoT NpeACTaBICHO B TaOIuIle

Buapt padot Bcero ®opma oOyuenust
4acoB OYHas
5 6
ceMecTp ceMecTp
(gacsr) (gacsr)
KonrakTHasi pabora, B TOM 4HcJe: 138,6 72,3 66,3
AyIuTOpHBIE 3aHATHS (BCEro): 132 68 64
3aHATHS JEKIMOHHOTO THIIA 66 34 32
J1a00paTOpHBIE 3aHATHS 66 34 32
HNnas koHTakTHas padora: 6,6 4,3 2,3




Konrponbs camocTosiTensHON paboTh 6 4 5
(KCP)
ITpomexyrounas arrecrauus (MKP) 0,6 0,3 0,3
f;MOCTOHTeJIbHaﬂ paboTa, B TOM 4¥mc- 51 36 15
[TpopaboTka yueOGHOTo (TEOPETUIECKOT0) 24 18 6
Marepuaia
BeimonHeHune noMainHux 3aganuii (peme- 17 12 5
HUE 3a7a4)
[TogroroBka k TekyuiemMy KOHTPOIIO 10 6 4
KounTpo.s: 62,4 35,7 26,7
IloaroToBka K 3K3aMeHy 62 4 357 267
O6mas TpyaoemM- qac. 252 144 108
KOCTh B TOM YHcJI€e KOH- 1386 72.3 66.3
TaKTHasi padoTa
3a4. e] 7 4 3
2.2 Coneprxkanue TMCHUNINHbBI
Pacnipenenenue Bu10B yueOHOM pabOThI U UX TPYJOEMKOCTHU IO pa3fiesiaM AUCIUILIUHBL.
Pa3nensl (TeMbl) TUCIUIUIMHEI, U3y4aeMble B S5 ceMecTpe (ouHas ¢hopma oOyuenus)
KosnyecTBo yacos
Ne HammeHnoBanwme paznenos (Tem) Ayautoprai | BreayuTopras
Bcero pabora pabota
J JIP CPC
1. Mepa u unTerpan Jlebera 28 8 12 8
2. BanaxoBBI mpocTpaHCTBa 21 8 8 5
3. I'mmp0epTOBBI IPOCTpPAHCTBA 21 8 6 7
4. JluHelHBIE OnIepaTOphI 28 10 8 10
HUTOI'O no pazdenam oucyuniuHul 98 34 34 30
KonTtpons camocrostensHo# padotsl (KCP) 4 - 4 -
IIpomexxyrounas arrecranus (MKP) 0,3 - 0,3 -
[ToaroToBKa K TEKyIIeMy KOHTPOITIO 6 - - 6
OO0mast TPyAOEMKOCTbh 10 TUCIIAIUIHHE 108,3| 34 38,3 36
Paznensl (TeMbl) AUCHUTUIMHBI, U3y4aeMbIe B 6 ceMecTpe (ouHas ghopma ooyueHus)
KomngectBo gacoB
Ne HaumeHnoBanue pazaenos (Tem) Ayauropras | Breayuropuas
Bcero pabora pabota
J JIP CPC
5. [IprHIUTBI HETTOIBMYKHOM TOYKH 27 12 10 5
6. BrionHe HenmpephIBHBIE OMIEPaTOPHI 48 20 22 6
HUTOI'O no pasoenam oucyuniurvl 75 32 32 11
Konrpoiss camocrosirensHoit pabotsl (KCP) 2 - 2 -
ITpomexytounas arrecranus (MUKP) 0,3 - 0,3 -
IToAroToBKa K TEKyLIEMY KOHTPOJIIO 4 - - 4
OO0mmast TPYAOEMKOCTb 10 TUCIATUIHHE 81,3 | 32 34,3 15

[Tpumeuanue: JI — nexuu, JIP — naboparopusie 3anstusi, CPC — camocrositenpHas paboTa CTy-
JIEHTa

2.3 Conep:xanue pa3iesoB (TeM) THCHUTIIHHBI



2.3.1 3ausaTHA JEeKINOHHOI0 THIIA

HaumenoBanue pasgena

®dopMa TEKyIIEro

No (Tembl) Cogepxanue pazjena (TeMbl) KoHTpOIS
1. |Mepa u unterpan Jlebera|Mepa. M3mepumsble ¢ynkuuu. MuTterpan Jlebera. CoiicTBa: YO
AINTUBHOCTD, MOJIOXKUTENBHOCTh, O -aJZIATHBHOCTb, a0CO-
JIIOTHAas. HeNpepbIBHOCTH. IIpenenbHblil mepexon MmoJ 3HaAKOM
uHrerpaia Jlebera.
2. BanaxoBsI IpocTpaH- . qn K
cTBa JIuneiiHble 1 HOPMUPOBaHHBIE NpPOCTpaHCTBa. [Ipumepsl: |p ,
| p |OO , C[a, b] , Lp [a, b] . Tononorus. Teopema bapa.
3. |I'mns0eproBhl npocTpan- [KoHeUHOMEpHBIE TPOCTPaHCTBA. | MIIbOEPTOBBI IPOCTPAHCTBA. K
CTBa Psne1 Oypee.
4. | Jlunelinble onepaTtopsl |JInHelHbIe HenpepbIBHEIE onepatopsl. [Ipumepsl. Hopma one- YO
patopa. IlomHOoTa mpocTpaHcTBa L(X ,Y . Ilpunnun pas-
HOMEpHOI1 orpannyeHHOCTH. OOpPaTUMOCTh JIMHEHHBIX onepa-
topoB. Teopema banaxa-IlIteiinraysa. Teopema Xana — bana-
xa. CHeKkTp JIMHEHHOTo0 HEMPEPBIBHOTO omnepaTopa. Pe3onbBeH-
ta. Hemycrora cnektpa. CrexkTpaibHbIi pamuyc. JIuHeHHbIH
dynxmmonan s H .
5. | Ipunuumns! HenoBwk- ([IpuHnun cxumaronmx orodbpaxenuid. [Ipunnun [layznepa. YO
HOH TOYKH Kpurepnii Xaycnopda. Teopema Apuens. [Ipumenenus. Wn-
TerpajbHbIC YPaBHEHUS.
6. | Bmonne HenpepbiBHBIE |BrionHe HempepbIBHBIE onepaTopbl. [IprMep BHONHE Henpe- YO

OIIepaTopBl

PBIBHOTO OIIepaTopa B L2 [a,b]. Conpsixennsie oneparopsr.

KoneunomepHsle oneparopsl. [IpencraBieHye BIOIHE HEMpe-
PBIBHOTO OMEpaTropa B BUJE CyMMbl KOHEYHOMEPHOIO M MaJIo-
ro o Hopme. Teopust @pearonsma. CriekTp BIOJHE HETIPE-
priBHOTO omeparopa. Teopema ['mnbbepra. Teopema ['nnbbep-
ta-IIImunra.

[Mpumeuanus: komnokBuyM (K), ycrusrit onpoc (YO).

2.3.2 3aHATHSA CEMUHAPCKOI0 THNA (MPaKTHYeCKUe / ceMUHApPCKHe 3aHATHSA/ J1ado-
paTopHbIe padoThI)

HaumenoBanue paszzaena
(Temsr)

Temartuka 3aHsTHII/Pabop

dopMa TEKyIIETO
KOHTPOJIA

Mepa u unterpan JleGera

MmuosectBa. Onepanuy HajJi MHOKECTBAMHU. G-KOJIBILIO. AN~
TUBHBIE, C-aITUTUBHBIE (QYHKIMH. BHemHsIs Mepa, mepa Jle-
oera. Tumer cxomumoctu. MaTerpan Jlebera u ero cpoiicTaa.
[IpenenpHBIN Mepexo.1 oA 3HAKOM HHTETpajia

IIpoBepka nomari-
HEro 3a/IaHus1, KOH-
TpOJBbHAs paboTa

2. JIuneitnsle Hopmupo- |JIunelinpie npoctpaHcTBa. Cxomumoctb. IIpoctpanctBa co| IIpoBepka gomarni-
BaHHBIE ¥ THIIHOEPTOBHI [CKAJSIPHBIM pon3BeneHueM. [Ipoeknnsi BeKTopa Ha MOAIPO-| HETO 3a/1aHMsl, KOH-
IIPOCTPAHCTBA CTPaHCTBO TpoJibHas paboTa
3. |JIuneitnbie HenpepbiBHBIE |JInHeWHBIE OTOOpaxkeHus. Onepaumuu Hajx HuMH. Ouenka u| CamocrosrenbHas
OIepaTopsl BBIUUCIIEHUE HOPMBI OIIEPaTOPOB pabora
4. | Ilpunnounst HenoxBwk- |[IpuHIMn cxumMaromux ortodpaxkenuit. Ero npumenenme k| IlpoBepka momari-
HOU TOYKH CKaJISIPHBIM YPaBHEHHMSIM, K CHCTEMaM alreOpanvyecKux ypas-| HETO 3a/laHusl, KOH-
HEHWH, K Anu¢depeHINaTbHBIM H HHTETPATbHBIM YPaBHEHHUSAM | TpoJibHas paborta
5. | Cmektp u pezonbBeHTa |OOpaTHBIE OmMEpaTOPHl U X CBOHCTBA. CHEKTp JTMHEHHBIX He- N
HETPEPHIBHBIX JTMHEIHBIX [IPEPBIBHBIX omepaTopoB. OleHKa CIEKTPaIbHOTO pagryca H POBEpKa JIOMatll-
OIIepaTopoB HAXO0XKJCHHE CIIEKTpa HEro ajanms
6. | UurerpanbHbie ypaBHe- |YpaBHEHUs C BRIPOXKICHHBIM sIpoM. HaxoxaeHue xapakTepu- N
HUS CTHYECKHX YHCENl M COOCTBEHHBIX (QYHKIIUI HHTETPAIHHOTO PoBepia Aomatt-

ypaBHeHus. Teopembl @penronsma. HTErpanbHble ypaBHe-
HUs C CUMMETPUYHBIM SIIPOM

HErO0 3aJ1aHus, KOH-
TpOJbHAs paboTa




ITpu u3ydeHnn TUCUMIUIMHBI MOTYT IPUMEHATHCS 3JIEKTPOHHOE 00yUeHHE, TUCTaHIIMOH-
HbIe 00pazoBaTenabHble TexHOMoruu B coorBercTBru ¢ PI'OC BO.

2.3.3 IIlpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)
KypcoBblie paboTbI He IPEAYCMOTPEHBI.

2.4 IlepeyeHb yueOHO-METOAUYECKOT0 o0ecnevyeH sl JJIA CAMOCTOSITEILHOH padoThI
00y4YaIIUXCS M0 JUCHUILIMHE (MOYJII0)

Bux CPC

[TepeueHp y4eOHO-METOJMIECKOTO 00ECIICUECHHS JUCIUILIIHEI 11O BBIIIOJIHE-
HUIO CAMOCTOSITEIbHOI paboTh

2

3

IIpopabotka yueOHOTO (TCO-
PETHYIECKOT0) MaTepraa

1. Meronuueckue yka3aHus Uil MOATOTOBKH K 3aHSTHAM JIEKIIHOHHOTO H Ce-
MHHAPCKOTO THIA. Y TBEpKAEHBI Ha 3acenannu CoBeTa (aKyiapTeTa MaTeMa-
THKU ¥ KoMmmbloTepHEIX Hayk ®TBOY BO «Ky6I'Y». [Ipotokom Ne 5 ot 05
Mas 2022 r.

2. Meronuueckue yKa3aHusl 1O BBIIOJHEHUIO CAMOCTOSTENIbHOM paboThl 00y-
qaromuxcs. YTBepxkIeHbl Ha 3acenanuu CoBera (akyinbTeTa MaTeMaTHKU U
komibtoTepHbix Hayk ®I'BOY BO «KyoI'Y». Ilporokon Ne 5 or 05 wmas
2022 r.

3. Meroandeckue yKa3aHHs IO HCIOJNB30BAaHHIO MHTEPAKTUBHBIX METOIOB
oO0yueHus. YTBepkneHbl Ha 3acemaHny CoBera (axynbTeTa MAaTeMaTHKH W
komnbioTepHEIX Hayk @I'BOY BO «KyoI'Y». IIporokomr Ne 5t ot 05 mas
2022 .

BrinonHeHre JOMAIIHUX 3a-
JaHWUH (pereHwe 3aaaq)

1. Meronuueckue yKka3aHus IS OATOTOBKH K 3aHSATHSAM JICKIIHOHHOTO H Ce-
MHHAPCKOTO THIA. Y TBEp)KACHBI Ha 3acemannn Coera (akymbreTa MaTeMa-
THKU U KoMmmbloTepHEIX Hayk ®TBOY BO «Ky6I'Y». [Ipotokom Ne 5 ot 05
Mas 2022 r.

2. Meroauueckue yKka3aHHS 110 BBITIOIHEHHIO CaMOCTOSATENIbHON paboThl 00y-
Jaroumxcs. YTBepkIeHsl Ha 3acenaHun CoBera (axyiapbTeTa MaTeMAaTHKU H
komnbeioTepHbIx Hayk ®I'BOY BO «Ky6I'Y». Ilpotokonm Ne 5 or 05 mas
2022 r.

3. Meroandeckne yKa3aHHs IO HCIONB30BAaHHIO MHTEPAKTUBHBIX METOIOB
oOyueHusa. YTBepxaeHsl Ha 3acemaHud CoBera (pakynbTeTa MaTeMaTHKH H
komnboTepHEIX Hayk @I'BOY BO «KyoI'Y». IIporokomr Ne 5t ot 05 mas
2022 .

[MoaroToBKa K TEKyLIIEMY
KOHTPOJIIO (KOHTPOJIbHAS pa-
Oora u 1p.)

1. Meroauueckne ykazaHHs JUIsl MOATOBKH K 3aHATHAM JEKIIMOHHOTO W CEMH-
HapCKOTo THIa. YTBEep)KAeHb! Ha 3aceqanuu Coera (hakyabTeTa MaTeMaTHKU
n kommbioTepHBIX Hayk ®T'BOY BO «KyoI'Y». IIpotokom Ne 5 ot 05 mas
2022 .

2. MeToanueckue yKa3zaHUs 1O BBITOJHEHUIO CAMOCTOSITENILHOU paboThl 00y-
Jaroumxcs. YTBepxkIeHsl Ha 3acenaHun CoBera (axyiapbTeTa MaTeMAaTHKU H
komnbioTepHbIX Hayk PI'BOY BO «KyoI'Y». Ilporokonm Ne 5 ot 05 mas
2022 r.

3. Meroandeckne yKa3aHHSA IO HCIOIBb30BAaHUIO HHTEPAKTUBHBIX METOJIOB
oOyuennsa. YTBepxaeHsl Ha 3acemannu CoBera (pakynbTeTa MAaTeMaTHKH H
komibioTepHbIX Hayk PI'BOY BO «KyoI'Y». Ilporokon Ne 5t or 05 mas
2022 .

4. Meroaudeckue yKa3aHUs 110 OATOTOBKE 3cce, pedeparoB, KypCOBBIX pa-
60T1. YTBepkaeHbl Ha 3aceqannu CoBera (hakyabTeTa MaTeMaTHKH U KOMIIBIO-
tepHbIX HayK PI'BOY BO «Ky6I'Y». [Ipotokon Ne 5t ot 05 mast 2022 1.

IIpomexxyTodHas aTTecTanus
(3aueT, FK3aMeH)

1. Meronuueckne yKa3aHUsl 10 BBITOJTHEHHIO CAaMOCTOSITEIbHON paboThl 00y-
qalomuxcsi. YTBepxkIeHbl Ha 3acenanuu CoBera (axyinbTeTa MaTeMaTHKU U
komnbioTepHBIX Hayk @I'BOY BO «KybI'Y». Ilporokonm Ne 5 ot 05 mas
2022 r.

2. MCTO)II/I‘-IGCKI/IG YKasaHud 10 HCIOJB30BaHUIO HWHTCPAKTUBHBIX METOI0B
oOyuennsa. YTBepxaeHsl Ha 3acemaHnu CoBera (pakynbTeTa MAaTeMaTHKH H
komnbioTepHBIX Hayk @I'BOY BO «KyOI'Y». IIpotoxomr Ne 5t ot 05 mas
2022 .




5 |KomnokBuym 1. Meronuueckue yKa3aHusl 10 BBIITOJHEHHIO CAMOCTOSITEIBHON paboThl 00y-
qaromuxcsi. YTBepxkIeHbl Ha 3acenanuu CoBera (axyinbTeTa MaTeMaTHKU U
komibioTepHbIx Hayk ®I'BOY BO «KyoI'Y». Ilporokon Ne 5 or 05 wmas
2022 .

2. MeToan4ecKre yKazaHHs 110 HCIOJIb30BAHUIO HHTEPAKTUBHBIX METOI0B
o0yueHus. YTBepkaeHbl Ha 3acenannu CoBera (pakyabTeTa MaTeMaTHKH U
komnbioTepHBIX Hayk @TBOY BO «KyoI'V». [Iporokon Ne 5T ot 05 mas
2022 r.

Y4eOHO-MeTOUYECKHUE MaTepuasbl ISl CaMOCTOSITENIbHON pPadOThl 00ydYaromUXCs U3
YKCJIa UHBAIMJIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) npenocrapistoTcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYEHHSIM HX 3[JOPOBBS U BOCIIPUITHS HH(POpMALIUU:

Jist 11 ¢ HapYIICHUSIMH 3PEHUS:

— B MleyaTHOM popme yBeIMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

Jjig U1 ¢ HapyILICHUSIMU CITyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JUiist 1 ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO arapaTra:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOT'O IOKYMEHTA,

JlaHHBI TepedeHb MOXKET OBbITh KOHKPETU3UPOBAH B 3aBUCUMOCTU OT KOHTUHTEHTa 00Y-
YaroIIMXCA.

3. O0pa3oBaTebHbIE TEXHOJIOTMH, IPUMeEHsSIeMble IIPU 0CBOCHUH JMCIUILIMHBI (MO-
JLy1st)

B xone u3yuyeHus IUCHUIUIMHBI PEAYCMOTPEHO HCIIOJIb30BAHUE CIIEAYIOIIUX 00pa3oBa-
TEJIbHBIX TEXHOJIOTUI: JIEKLIUH, IPAKTUYECKUE 3aHATHUS, CAMOCTOATENbHAs paboTa CTYICHTOB.

KoMneTeHTHOCTHBIN MOJAX0A B paMKax MpPEernojaBaHUs AUCLUIUIMHBI PEau3yeTCsl B UC-
II0JIb30BAHNN MHTEPAKTUBHBIX TEXHOJOTUHN U aKTUBHBIX METO/IOB B COUETAHUU C BHEAYAUTOPHON
paboToii.

HNHdpopmanroHHbIe TEXHOJIOTHH, PUMEHSEMbIE TIPU U3YYEHUH JUCLUIUIMHBL UCIIONb30-
BaHUE€ MH(OPMALMOHHBIX PECYpPCOB, NOCTYIHBIX B HMH(OPMAIMOHHO-TEIEKOMMYHUKAIMOHHON
cetu MHTepHer.

AnanTuBHbIe 00pa30BaTENIbHBIE TEXHOJIOTUH, IPUMEHSEMBbIE TPU U3YUYEHUN JUCIUILTUHBI
— JUId JIML C OTPaHMYEHHBIMH BO3MOXHOCTSIMU 3/I0pPOBbs NPEAYCMOTpPEHA OpPraHMU3alMsl KOH-
CYJIbTAIMI C MCIOJIb30BAHNUEM JIEKTPOHHOM MOYTHI.

1. OueHouyHble CpPeACTBA AJsl TEKYLIEr0 KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOY-
HOH aTTecTaluHU

OreHOUHBIE Cpe/CTBA MpEAHA3HAYEHBI JJI1 KOHTPOJIA M OLIEHKH 00pa30BaTEeNbHBIX I0-
CTH)KEHUH O0yYaromuxcsi, OCBOMBILKX MPOrpaMMy yueOHOW AUCUUIUIMHBI «DYyHKIIMOHAIbHBIN
aHau3».

OneHoYHBIE CPECTBA BKIIIOUYAET KOHTPOJIBHBIE MATEPUAIbl ISl MPOBEACHUS TEKYIIero
KOHTPOJI B popMe KOJITIOKBUYMA, CAMOCTOSITETIbHBIX M KOHTPOJIBHBIX PadoT, a TaKKe BOIPOCHI
JUIsL yCTHOTO OTIpOCa, U MPOMEKYTOYHOM aTTecTaliu B (popmMe BONPOCOB U 33JaHUM K IK3ame-

HY.

CTpyKTypa OLIEHOYHBIX CPEACTB IJIfl TeKYylIeil U MIPOMeKYTOYHOM aTTecTaAluu

No KOH 1 HAMMCHOBAHUEC PGSyJ’ILTaTH O6y‘l€HI/IH HaumenoBaHue 01[eHOYHOTO CpCACTBa

MHJIIKaTopa . [TpomexyrouHas
p (B cooTBercTBUM C 11. 1.4) Texymuii KOHTPOIb P T

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




NOIIK-1.1. ITpumensier
0a30BbIe 3HAHWS, TIOTY-
YeHHBIE B O0JIACTH MaTe-
MaTHUIeCKHUX H(HITH) ecTe-
CTBEHHBIX HayK

3HaeT OCHOBHOE CojepkKa-
HHUE Kypca (DyHKIHOHAJb-
HOT'O aHalu3a

Ymeer mnpuMeHHTH 0a3o-
BbIe 3HAaHUA 1O (YHKIHO-
HaJIbHOMY aHaJIU3y B JIpY-
X oO0JIacTAX MaTeMaTH-
YECKOT0 3HAHUS

Bnageer HaBblkamMu IpH-
MEHEHUS MOJy9EHHBIX
3HaHUI B JApYyrux oOia-
CTAX  MaTeMaTHYECKOTro
3HAHMSA W JUCHUILIMHAX
€CTECTBEHHOHAy4YHOTO
COZepIKaHUs

Bomnpocs! q1s yctHOrO omnpoca
o temaMm: «Mepa U UHTerpan
Jleberay, «JIuHelinble onepa-
TOpbIY, «[IpUHIUMIBI HETO-
JIBJKHOW TOUKN», «BrionHe
HEIpephIBHBIE ONIEPaTOPLI»
Bomnpocs! k kK0JIII0KBUYMY 1-
17

Kontpomnsusie padotsr 1-4
CamocrosrenpHas padoTa

Bomnpoc Ha 3x3a-
MEHE

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

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

3HaeT BO3MOXHBIE cepBl,
WX CBSI3U U NPUIIOKEHUS B
Jpyrux o0nacTsax Marema-
TUYECKOTO 3HAaHUS U JHUC-

UIUIMHAX ~ €CTECTBEHHO-
HAy9HOTO  COICPIKAHHS,
[OCTAHOBKH  KJIACCHYe-
CKHX 331a4

Vmeer  (opmymupoBaTh
AKTyaJIbHbIE W 3HAYUMBIC
po0IeMbl ¢byHnameH-

TaJbHOM MaTEMaTHKH B
001acTH (yHKIIMOHATBHO-
ro aHajiu3a

Bnageer nHaBbIKaMH oOlie-
HUBaHUA aKTyaJbHOCTH H
3HAYUMOCTH mpobieM
(YHKIMOHATIBHOTO aHAJIH-
3a

Bomnpocs! 11 yeTHOrO onpoca
1o TemaM: «Mepa U UHTerpasn
Jleberay, «JIunelinble onepa-
TOpbL», «IIpuHIUIBI HETIO-
JBUXHOU TOUKMW», «Brionne
HEIPEPBIBHBIE ONIEPATOPhD)
Bomnpocsl k ko10kBUyMYy 1-
17

Bompoc Ha 3k3a-
MeHe

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

NOIIK-1.3. Ananuszupyer
Y IPUMEHSET HABBIKH
BBIOOpa METOZIOB pele-
HUS 37184 podeccro-
HaJIbHOU 1ESITeIbHOCTU
Ha OCHOBE TEOPETHYECCKIX
3HaHUH

3HaeT OCHOBHBIE MPUEMBI
M METOJIBI HCCIIETOBAHUS
(YHKIIMOHAIEHOTO aHAU-
3a

Ymeer kiaccubuImupo-
BaTh 3a7a4M, 00OCHOBBI-
BaTh BEIOOP METOMIA MX
peenus

Bnageer HaBEIKaMU BEIOO-
pa METO/IOB pelLIeHH s 3a-
Ja4 npoQecCHOHaTbHON
JIEATENLHOCTH Ha OCHOBE
TEOPETHYECKUX 3HAHUHN

Bomnpocs! s ycTHOTO Ompoca
o Temam: «Mepa n HHTerpa
JleGeray, «JluHeliHbIE OMepa-
TOpBI», «[IpUHIIUIBI HETIO-
JIBIDKHOM TOUKHY, «BmomHe
HETIPEPHIBHBIE OTIEPaTOPhD)
Bomnpocs! x komtokBuymy |-
17

Konrtponsusie pabotsr 1-4
CamocrostensHas pabora

Bomnpoc Ha 3x3a-
MeHe

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

WIIK-1.1. 3HaeT OCHOB-
HBIE MTOHATHS, UIEU U
METOJIBI (PYHIAMEHTAIb-
HBIX MATEMaTHYECKAX
JUICIUILIHMH JUIS PEIICHUS
0a30BBIX 3a1a4

3HaeT OCHOBHBIE IOHATHSA,
OIIpE/IeIeHUsT U CBOMCTBA
00BEKTOB ¢hyHK-
LHOHAJIBHOTO aHAJIN3A,;
YMmeer  ¢opMyIHpPOBaTH
OCHOBHbIE  OIIpeJIeNICHHS,
Ueu M METOJa KilacChye-
CKHUX pa3feNoB (QyHKIIHO-
HaJIbHOTO aHAJIN3a
Brnaneer HaBbIKamMu Qop-
MYJIHMpOBaHUS W JOKa3a-
TENbCTBA  YTBEPXKICHUH,
METO/IaMH X JI0Ka3aTellb-
CTBa

Bomnpocs! s ycTHOTO OmIpoca
o TemMam: «Mepa u HHTerpa
Jleberay, «JIuneitHpie onepa-
TOpBI», «[IpUHIINTIBI HETIO-
JIBIDKHOM TOUKHY, «BmorHe
HETPEPHIBHBIE ONIEPaTOPBI»
Bomnpocs! k KOJUToOKBUYMY |-
17

Konrponsusie padbots! 1-4
CamocrostensHas pabora

Bomnpoc Ha 3x3a-
MeHe

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

HIIK-1.2. YMmeeT nepena-
BaTh PE3yJbTATHI IIPOBE-

3HaeT OCHOBHBIE TEPMHHBEI
TIPeIMETHOM 00JIaCTH

Bomnpock! asis ycTHOTO onpoca
1o TemaM: «Mepa 1 uHTerpai

Bomnpoc Ha 3x3a-
MEHE




JICHHBIX TCOPETHYCCKUX U
MPUKJIATHBIX HCCIICI0BA-
HU B BUJIC KOHKPETHBIX
MPEMETHBIX PEKOMEH/1a-
U B TCPMUHAX MPE]I-
METHOI 0bj1acTu

YMeeT cTpyKTypupoOBaTh
3alUChIBATh  PE3YJbTATHI
HCCIe0BaHui B 001acTH
(YHKIIMOHATIBHOTO aHAJIH-
3a

Brnaneer HaBBIKAMU
odopMIIeHHST PE3yIbTaTOB
HCCJICIOBAaHUM, HCIOIB30-
BaHUS OCHOBHBIX TEPMHU-
HOB IIPEIMETHOH 001aCTH

JleGeray, «JIuneiinsle onepa-
TOpbD», «IIpUHIUNBI HETO-
JBUKHOU TOUKM», «BrionHe
HEIpephIBHBIE ONIEPaTOPLI»
Bomnpocs! k komtokBuymy 1-
17

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

UIIK-1.3. UmeeT HaBBIKH
pelIeHus: MaTeMaThye-
CKUX 3a/1a4, COOTBET-
CTBYIOLIHNX KBaNMH(UKA-
[IMH, BOSHUKAIOUINX TIPU
MPOBEJICHUM HAYYHBIX U
MIPUKJIATHBIX UCCIIE0BA-
HUH

3HaeT OCHOBHBIE METOMIBI
pemreHus 3amad Mo QyHK-
OHOHATEHOMY aHAJIH3Y
YMeeT cocTaBUTh IIJIaH
pelieHusT 3aJavd, MOJ0-
OpaTh COOTBETCTBYIOLIHIA
WHCTPYMCHTAPUHA Ui ee
peleHus

Brnaneer HaBblkamu pelie-
HHMSI KJIACCHYECKHX 3a7ad
(YHKIMOHATIBHOTO aHAJIH-
3a

Bomnpocs! a5 ycTHOrO onpoca
1o temMaM: «Mepa 1 UHTerpai
JleGeray, «JlnHeliHbIE Onepa-
TOpbI», «IIpUHIIUIBI HETO-
JBUKHOU TOUKM», «BriosnHe
HEIpephIBHBIE ONIEPaTOPhI»
Bomnpocs! k komtokBuymy 1-
17

Konrponbhbie padboTs! 1-4
CamocrostensHas padbota

Bomnpoc Ha 3x3a-
MeHe

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

TunoBble KOHTPOJIbHbIE 321aHUS MJIM WHbIe MaTepHaJibl, He00X0AUMBbIe /sl OLIEHKH 3Ha-
HMi, YMEHUi1, HABBIKOB U (MJIH) ONBITA JAeATEJbHOCTH, XapaKTepU3yIIHX 3Tanbl popmu-

POBaHUS KOMIIETEHIUI1 B MpoLecce 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMbl

IlpumepHnulit nepeuens 6onpocos u 3a0anuil

1. Bonpocwl 0nsa ycmuozo onpoca no meme:

a) «Mepa u unrerpaJ Jledera»

1. H3mepumble MHOXECTBA.

2. HW3mepumsbie (yHKIHH.

3. Omnpenenenue nunterpana Jledera

4. CeoiictBa uHTerpaia Jledera.
b) «/InHeiiHbIe onepaTopbI»

1. HemnpepbiBHBIE THMHEWHBIE ONIEPATOPHI.

2. TIpocTpaHCTBO JIMHEHHBIX ONEPATOPOB.

3. Hopwma nuHeitHOT0 HelpephIBHOTO OTIepaTopa.

4. TIpuHUMI paBHOMEPHOH OrpaHUYEHHOCTH.
¢) «I[IpuHIUNBI HEMOABUKHON TOYKI»

1. TIpuHiuun cxatbix 0TOOpaXXKeHUH.

2. Teopema Xaycmopda.

3. Teopema Apuens.

4. Tlpwunnun laynepa.
d) «BrnoJine HempepbIBHBIE ONEPATOPHI»
BrnionHe HenpepbIBHBIE ONEpaTOPHI M UX CBOMCTBA.
BriosiHe HENMpepBIBHOCTE MHTErPAIIBHOIO OIIEPATOpa.
Comnpsikennbie oneparopsi B H .
CaoiicTBa A*.
BriosiHe HENMPEPBIBHOCTD COMPSIKEHHOTO OIlepaTopa.
ConpsiKEHHBIN K UHTETPaIbHOMY OIIEPATOPY.
IIepBas Teopema dpearoapma.
Bropas teopema @pearonapma.
Tpertbs Teopema @penrosbma.

WCoNUO R~ WNE



CoNoORsR W DME

2. Bonpocwl k konnoxeuymy no meme «banaxoevl npocmpancmea. I'uiboepmoevt npo-
cmpancmeay

JInneliHbIe IPOCTpAaHCTBA.
HopMupoBaHHBIE IPOCTPAHCTBA.

IIpocTpancTpa |B u |p.

Tonosnorust HOpMUPOBAHHBIX IIPOCTPAHCTB.
TeopeMa 0 BIOKEHHBIX LIapax.

Teopema bapa.

KoHeuHomepHbIe TPOCTPAHCTBA.
IIpoctpaHcTBa co cKkansspHbIM npousBeaeHueM. Hepasenctso Kommn-byHsaKoBCKoro.
TeopeMa o auaroHansx mnapamuieaorpaMma.
Teopema ITudaropa.

Teopema o npoeKIuu.

JInHeliHas 3aBUCHMOCTD U HE3aBUCUMOCTb.
OHC. Ilpouecc oproroHanusaiuu.

Psan @ypee.

YactuuHasa cymma psga Oypsbe.
Cxomumocts psana Oypre.

Teopema ®@umiepa-Pucca.

3. Oopa3zybl camocmoamenbHbviX U KOHMPOAbHBIX PAdOm

5 cemecTp

Koumponvnasa paboma Ne 1 na memy «Mepa u unmezpan Jlebeza»
1. Haiitu mepy JlebGera crneayronmx MHOKECTB:

* 1 1
a) M :nU:l(n_zn’n—i_Bn_l]’

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

2. Byayt nu cnenyromue GyHKINUN TPOCTHIMHU:

2) f(x)={

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

i, Xe[2,oo)le

6 F()=41"y1

sin X, X e[2,0)\Q

3. Cymmupyema i pyHKus? BeraucauTs, eciin BO3MOXKHO, uHTerpai Jledera ot ciaeayromumx
(GYHKIIMI 10 JTaHHBIM MHOKECTBAM:

_[2,xel01]
Y F)= {— 3, x e[2:3]

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

0 f(X) = 21 X €[N +1), X & [Li+e0)



e xeK,
r f(x)=4{1+x, x[0:05]\K, xe[0:]
—x3, xe (051]\K
sinx, xe[0;7/2]\Q,
0 f(x)=1cosx, x e (7/2;z]\Q, xe[0; 7]
x* =3x, xe[0; 7] " Q
e”, xe[01]NQ,
e) f(X)=4cosx, x € (1,21 Q, x € [0;2]
x? -2, xe[0;2]\Q

Koumponsnasa paooma Ne 2 na memy «banaxoevt npocmpancmea. I'unvboepmoswvt npocmpan-
cmeay
1. IlpoBepurs, oOpasyert au V JuHENHHOE NOAIPOCTPAHCTBO MPOCTPAHCTBA X:

X ZRS,VZ{X€R3:X1+X2+X3=O}.

2. SBnsercs nu GyHKIUS (D(X) = Z‘Xl + X, ‘ HOPMOMU B MPOCTPAHCTBE RZ.

3. CxopagTcs i1 nOCIe0BaTeIbHOCTH B YKa3aHHbBIX IPOCTpaHCTBax. B ciiydae cxoaumocTu yka-
3aTh Mpeaed.

a) l,, X, =(0,0,...,O,i,0,...j;

b) C[04] x, (t) =t*.
4. HaliTu mpoeKInIo BEKTOpa Ha MOAMPOCTPAHCTBO M PACCTOSIHUE OT BEKTOPA JI0 MOANPOCTPaH-
CTBa

a) |2, az(l,l,l,...,l,...j Ha TIOJITPOCTPAHCTBO
222720 2"
M ={xel,:x=(0,0,...0,X,,1, X, ,0.-.)};
b) 12, a= (1,2,1) Ha noanpocrpancteo M = {X € |23 IX =X, = 0}.

Camocmoamenvnas paooma Ne 1 na memy «/luneiinvie onepamoput»
1. [IpoBepUTh IMHENHOCTH ONEPATOPOB:

a) A:R® 5 R3, Ax:(xf,x1+x3,x§);
by A:C[01]— C[01] (AX)t)=x>(t).

2. OueHUTHh HOPMY CIIEIYIOIINX OMEePaTOPOB:

2 -3) (X
a) A:llZ17 Ax= ST

) A:C[01]—>C[01]  (AX)t) =t3x(t).

6 cemecTp
Konmponvnana paooma Ne 3 no meme «Illpunyunst HenooeuxscHoi mouxku»

R?:
1. HBJ‘I}ICTC}I JIN onepaTop CXKaTuem Ha .



a) Ax=sin(0,5x)+2; 6) Ax=23/x 1.
2. Jloka3aTh, 4TO YpaBHCHHE UMEET PEIICHHUE U yKa3aTh YMCIIO UTEPAllUi, HEOOXOIMMBIX IS
noctkenus Tounoct 0,01:

x° +2x* —20x+3=0.
3. Hoka3zartb, ucnonb3ys [ICO, uTo cucrema MMeeT €IMHCTBEHHOE PEIICHUE:

X, =0,3x, —0,5x, +3
! ! 2+ Haiitu X(Z).
X, = 0,5%x, —0,4x, — 2.

4. Iloka3atb, UTO ypaBHEHHE UMEET €IUHCTBEHHOE HenpepbiBHOE Ha [0,1] pemenue:
3x(t) —sin(2x(t)) +t =0.
5. C nomomsio ITCO onpenenuTs Npu Kakux A ypaBHEHHE UMEET eJMHCTBEHHOE HENPEPHIBHOE
Ha [0,1] pemeHre u HaWTH €ro METOJIOM ITOCJIEIOBATEILHBIX MPUOIMKCHHN:

x(t) = ljtzx(s)dsﬂz.
0

Konmponvnaa padboma Ne 4 na memy «Bnonne nenpepuwiérnvie onepamopuiy
1. Haiftu criekTp ¥ CIIeKTPaJIbHBIN paguyc oneparopa A:

a) Al > 1, AX= (X + Xy, X0, Xg,e e, Xy renn);
6) A:C[01]— C[01], (AX)(t) = jx(s)ds |
0

2. HaiiT pemenue ypaBHEHHs ITPH 3aJaHHBIX f
0,57

X(t)=[sin(t—s)x(s)ds + f (t),
0

f (t) =cost;sint; 3cost — 2sint.

3. Haiitu xapakrepucTuiyecKkrue 3HaueHus], U COOCTBEHHbIE (YHKLIMU YPaBHEHUS:
1
X(t) = e (ts? +?s)x(s)ds,
0
4. Pa3pemumo 11 ypaBHEHHE IPU 3a/1aHHBIX f u moGeix napameTpax A

X(t) :/1J1'((ts)4 +1)x(s)ds + f(t), f(t)=t; e’ sint; 7+1¢°.

3ayeTHO-IK3aMeHAIlHOHHbIe MaTepHajbl JJs1 NMPOMEKYTOUHON aTtTrecTauuu (IK3a-
MeH)

S cemecTp
W3meprmble MHOKECTBA.
N3mepuMsble (QyHKIHU.
Nuterpan Jlebera (KOPpEKTHOCTH ).
CgoiictBa unterpaia JleGera.
G — aTMTUBHOCTh WHTErpaina Jlebera.
AOGconoTHas HeTIpepbIBHOCTh MHTerpaia JleGera.
Teopema Jlen.
Jlemma @ary.
Teopema JlebGera.
0. IIpoctpancrso L2(A).

HBOoo~NoORWDNE



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.

RBRoOoo~NoGOr~WNE

0.

JIuHeitHbIe MPOCTpaHCTBA.
HopmupoBanHble IpocTpaHCTBa.

I 1
IIpoctpanctea P u P,
Tomnonorust HOpMUPOBaHHBIX POCTPAHCTB.
TeopeMa 0 BIOKEHHBIX LIapax.
Teopema bapa.
KoneunomepHblie mpoCTpaHCTBA.
ITpocTpancTBa co ckansapHbIM IIpousseneHueM. Hepasenctso Komu-bynskosckoro.
TeopeMa 0 1MaroHaisx rnapamuiesorpaMMma.
Teopema I[Tudaropa.
TeopeMa 0 poekuu.
JIuneiiHas 3aBUCUMOCTD U HE3aBUCUMOCTb.
OHC. Ilpouecc oproroHanu3aiuu.
Psn @ypee.
Yactuunas cymma psajna Oypee.
Cxonnmocts psiga Oypee.
Teopema dumepa-Pucca.
HenpeprIBHbIE JINHEHHBIE OIIEPATOPHI.
HenpepbsiBHOCTS HHTETPAJIBHOTO OIIEpaTOpa.
IIpocTpaHCTBO TMHENHBIX ONIEPATOPOB.
L(XY).
[IpuHIMIT paBHOMEPHOW OTPAaHUYEHHOCTH.
Teopema banaxa — llltelinraysa.
Teopema Xana — banaxa.
CnencrBus Teopembl XaHa-banaxa.
OOmwmii Bug Gpynkimonana B H.

6 cemectp
[TpuHIMD cKaThIX OTOOPAXKEHUH.
Teopema Xaycaopda.
Teopema Apuens.
[Tpunmun laynepa.
Teopema banaxa.
OmnepaTophbl ¢ MasIoil HOPMOH.
OO6patuMocTh OIU3KUX ONEPaTOPOB.
CrekTp omneparopa u ero cBoiictaa. [Ipumepsl.
Pe3onpBenTa oneparopa u €€ cpoiictBa. TeopeMa 0 HENyCTOTE CIIEKTpa.
CrniekTpanbHbIi panuyc oneparopa u ¢gopmyina Juis ero BeluucieHus. CeKTpaabHbIi pa-
auyc oneparopa Boabsreppa.

. BrionHe HenpepbIBHBIE OIepaTOpPbl M X CBOKCTBA.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.

BrioniHe HEnpepbIBHOCTD MIPEAEIIBHOIO OIIEpaTopa.
BrionHe HenmpepbIBHOCTE MHTErPAIIBHOIO ONEPATOpA.
Comnpsikennbie onepatopsl B H .

CBoiicto A",

BriosiHe HENMPEpBIBHOCTD COMPSIKEHHOTO OIlepaTopa.
CornpsiKeHHBII UHTETPaIbHBIN OIlepaTop.
3amkuayTOoCcTh IM(I — A).

KoneuHoMmepHBbIe onepaTopsl.

AnnpokcuManys BIIOJIHE HETIPEPBIBHBIX ONEPAaTOPOB KOHEUHOMEPHBIMH.
IIepBas Teopema ®pearonapma.

Bropas teopema @pearonapma.



23. Tpetbs Teopema Opearonapma.

24. TeopeMa O CIIEKTpE BIIOJIHE HETIPEPHIBHOTO ONEpaTopa.

25. CamocomnpsiKeHHBIC OTIepaToOpPhl U MX CBOWCTBA.

26. CymiecTBOBaHHE HEHYJIEBOTO COOCTBEHHOTO YHMCIIa Y BIIOJHE HENPEPHIBHOIO CaMOCOIIPS-
YKEHHOTO OIlepaTopa.

27. Teopema I'mnb6epra—1lImMunra.

Kpurepun oueHuBaHus pe3yJbTaTOB 00y4eHHUs

OueHnka Kpurepuu onieHuBaHus 10 3K3aMEHy
OLICHKY «OTJINYHO» 3aCily’)KUBA€T CTYJEHT, IOKa3aBIIUIl BCECTOPOHHUE,
CUCTEeMAaTU3UpPOBaHHBIE, [TYOOKHE 3HAHUS YUeOHOU MPOrpaMMbl JUCITH-
Bricokuii ypo- IJIMHBI U YMEHUE YBEPEHHO MPUMEHATh UX HAa MPAKTUKE MPHU PEIICHUU
BEHb «5» KOHKPETHBIX 3aJ]a4; OCBOMBILINN 3HAHMS, YMEHHUS, KOMIETECHIIUU U TE€O-
(oTIM4HO) peTrueckuii Marepuall 0e3 TpoOeNoB; BBHIMOJIHHUBIIUKA BCE 3aJlaHUS,
MPEeyCMOTPEHHbIE YYEOHBIM IUIAHOM Ha BBICOKOM KaueCTBEHHOM
YPOBHE; TPAKTHUYECKUE HABBIKH MPO(HECCHOHAILHOTO TPUMEHEHUS
OCBOEHHBIX 3HaHUN C(HOPMUPOBAHBI.
OLICHKY «XOpOILIO» 3aCIy’KUBAET CTYAEHT, TBEPJO 3HAIOIIMNA MaTepual,
Cpe i ypo- IPaMOTHO U IO CYLIECTBY M3Jararouiuil ero, yMeKiIuHI?I MIPUMEHSATH I10-
el «y Jy4yeHHbIEC 3HAHUS Ha MPAKTUKE, HO JIOMYCKAIOUIUN B OTBETE WM B pe-
(xopoio) WIEHUHA 337181 HEKOTOPBIE HETOYHOCTH, T.€. MPaKTHYECKH MONHOCTBIO
OCBOUBILUM 3HaHUS, YMEHHMSI, KOMIIETEHIIUN U TEOPETUUYECKUI MaTepu-
an, y4eOHbIE 3aJlaHUsl HE OLIEHEHbl MaKCHMAJbHBIM YUCIOM OaiioB, B
OCHOBHOM C()OPMHPOBAI MPAKTHYECKHE HABBIKH.
OLICHKY «YyJOBJIETBOPUTEIBHO» 3aCIyKUBACT CTYAEHT, [OKa3aBIIUM
pa3pO3HEHHbIN XapakTep 3HAHWUN, HEIOCTAaTOYHO NpaBUIIbHBIE (HopMy-
JUPOBKU O0a30BBIX MOHATHUN, HAPYIIEHUS JIOTMYECKOH MOCie0BaTelNb-
[Toporossiii HOCTH B U3JIO)KEHUU MPOrpaMMHOr0 MaTepuana, HO NMpU 3TOM OH Blia-
YPOBEHb «3» JCIOIMH OCHOBHBIMU pa3zieflaMH y4eOHOW MporpaMMbl B HEKOTOPOM
(ynoBieTBopu- 00beMe, HeoOXOAMMOM ISl JATbHEHIIIEro OOyUYeHHUsI U MOXKET TpHuMe-
TEJIbHO) HATh TOJYYEHHBbIE 3HAHUS MO 00paslly B CTaHJApTHOW CUTYalMH, TO
€CThb YaCTUYHO C MpoOesaMy OCBOMBUIMM 3HAHUS, YMEHHS, KOMIIETECH-
UM U TEOPETUYECKUH MaTepHuaj, MHOTHE ydyeOHbIe 3aJaHus JIMOO He
BBITIOJIHWI, JTUOO OHU OIICHEHBI YUCIOM OasIOB OJIM3KUM K MUHUMAIb-
HOMY, HEKOTOpbI€ PAKTUYECKHE HAaBBIKU HE C(POPMUPOBAHBI.
OILICHKY «HEY/IOBJIETBOPUTENIbHO» 3aCiIy’KMBAae€T CTYJEHT, KOTOPBIH He
Muronvamsaeg | 3HET O0JbIIEH YacTH OCHOBHOTO COJEp)KaHUs y4yeOHOM HporpaMMel
YPOBEHB 2 ZHCLAIUIAHEI, JI0ITyCKaeT rpyOble OUIMOKHN B OPMYITUPOBKaX OCHOBHBIX
(Hey10BIIETBO- MOHATHH IUCLMIUIMHBL A HE YMEET HCMONb30BATE MOMYICHHBIC SHAHNA
PHTEITHHO) MM PElICHAH THIOBBIX MPAKTHYECKUX 32/1a4, TO €CTh HE OCBOMBIIMIE
3HAHUS, YMEHUs, KOMIIETCHIIMM U TEOPETHUECKU MaTepual, yuyeOHble
3aJlaHUs HE BBIMIOJIHWII, TPAKTUYECKHE HaBBIKU HE COOPMUPOBAHBI.

OneHouHbIE CPEACTBA I MHBAJIUIOB U JIMI C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMU 310pO-
Bbsl BRIOMPAIOTCS C YYETOM MX MHIUBUAYAIBHBIX ICUXO(PU3NIECKUX OCOOCHHOCTEH.

— MpU HEOOXOJAMMOCTH MHBAJIMAAaM M JIUI[AM C OTPAaHUYEHHBIMU BO3MOXKHOCTSMHU 3]10pPO-
Bbsl IIPEIOCTABIIAETCS AOIOTHUTEIBHOE BpEMs IS IOATOTOBKU OTBETA HA DK3AMEHE;

— NP MIPOBEJICHUU MPOLIETYPhl OLICHUBAHUS PE3YJIbTAaTOB 00YyUEHHUsI UHBAINUIOB U JIUIL C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbS IIPEAYyCMATPUBACTCS UCIIOJIB30BAHUE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBSA3H C X MHJIMBUIYaTIbHBIMU OCOOCHHOCTSIMU;



— IIpu HCO6XO,Z[I/IMOCTI/I JIIA 06yqa10mnxc;[ C OI'paHNMYCHHBIMH BO3MOKHOCTIAMHU 3J0POBBA

U UHBAJIMIOB IIponcaypa OUCHHUBAHUA PC3YJIbTATOB OGy‘IGHI/ISI o JUCHUIIIIMHC MOXKCT IMPOBO-
JUTBCA B HECCKOJIBKO 3TaIlOB.

[Ipouenypa oleHUBaHUs Pe3yIbTATOB OOYYCHHUS MHBAIUIOB U JIWI] C OTPAHHMYCHHBIMH

BO3MOKHOCTSIMM 3/J0POBbsl 110 JTUCHMIUIMHE (MOJYJII0) IpPEAycMaTpUBaeT MPeAOCTaBICHUE HH-
dopmanuu B popMax, aaanTUPOBAHHBIX K OTPAaHUYCHUSAM UX 370POBBS M BOCIIPUATHS HHPOpPMa-

LIUHU:

Jis 11 ¢ HapYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEITMYCHHBIM MIPUDTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUJ1st 1 ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM (opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeUeHbh MOXKET OBITh KOHKPETH3UPOBAH B 3aBUCUMOCTH OT KOHTHHIEHTa 00Y-

Haromuxcs.

5. Ilepevyennb y4eOHOI JuTEepaTypbl, HHGOPMALHOHHBIX PECyPCOB U TEXHOJIOTUH

5.1. YueOnasi auteparypa
OcHoBHasi iuTeparTypa:

1. Kommoropos A. H., ®omun C. B. DnemenTsl Teopuu GyHKIUNA U PYHKIIMOHAIBHOTO
aHaimmza. M.: ®DUBMATIINT, 2006. — 570 c.
https://e.lanbook.com/book/2206

2. Tpenorun B.A. ®ynkunonanbHbli anamus. M.: DU3MATIINUT, 2007. — 88 c.
https://e.lanbook.com/book/59471

3. JlIrocrepnuk, JI.A. KpaTkuii Kypc ¢ yHKIIMOHAJIBHOTO aHau3a [DIeKTpOHHBIH pe-
cypc]: yaeb. mocobue / JI.A. JTrocrepuuk, B.1. CoboneB. — DneKTpoH. JaH. —
Cankr-IlerepOypr: Jlans, 2009. — 272 c.
https://e.lanbook.com/book/245

4. Hamok 3. b. ®yHkunoHanbHbIN aHanu3: [yuebHoe nocoodue] / 3. b. Lamtox,
M. B. Hamtok; @ak. MaTeMaTUKH U KOMITBIOTEPHBIX Hayk KybaHckoro roc. yH-Ta. —
Kpacnonap: [DakynbTeT MaTeMaTUKH U KOMIIbIOTEpHBIX Hayk KyOaHckoro rocynap-
ctBeHHoro yHuBepcuteta]: [[Ipocsemenue-1Or], 2014. — 79 c.

5. Ilynses B.®., Hamok 3.b. C60pHUK 3a1a4 110 GYHKIMOHATIBHOMY aHaIU3y. M.;
Nxesck: HULL «PerymspHast xaotudeckas mexanuka», 2010. — 150 c.

Z[J'ISI OCBOCHU NJUCHUINIMHBI HHBAJIMAAMU U JIMDAMH C OTPAHUYCHHBIMU BO3MOKHOCTAMUA

3JIOPOBBSI UMCIOTCS JJICKTPOHHBIC BEPCHH HUCTOYHUKOB, M3JaHHBIX COTPYIHUKaMH Kademapsl, a
Tak)Ke M3JaHMs B JIEKTPOHHOM BHUJE B AJIEKTPOHHO-OMOMMOTEUHBIX cucTeMax «Jlanb» u «bub-
JTUOKITYO».

JlonoiHuTEIbHAS JIMTEpaTypa:

1. Jlioctepuuk, JI.A. DnemenTs! ¢pyHKIIMOHaIbHOTO aHanu3a / JILA. JltocTepHUK,
B.U. Coboxnes. - U3a. 2-e, nepepad. - Mocksa: Hayka, 1965. - 520 c.
http://biblioclub.ru/index.php?page=book&id=459769

2. Bynux, b.3. BBenenue B pyHkumonanbHbli ananmms / b.3. Bynux. - Mocksa: I'oc. uz -
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. JIuneitasie oneparopsl / H. Hardopxa, J.T. [Bapi; mox pen. A.I'. Ko-
CTIOUEHKO; nep. ¢ auri. b.C. Mursaruna, JI.W. ['onoBuH. - MockBa: U3aarenbcTBo
WHOCTpaHHOU JuTeparypsl, 1962. - T. 1. O6mas teopus. - 895 c.
http://biblioclub.ru/index.php?page=book&id=456617

4, ®umumonenkosa H.B. CoopHuk 3a1a4 110 GyHKIMOHATLHOMY aHAIU3Y [ DJIEKTPOH-
HBII pecypc]: yaeb. mocodue — DnekTpoH. naH. — Cankr-IlerepOypr: Jlanb,

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

5. Tpenorun, B.A. 3amauun u ynpaxHeHus 1o GyHKIMOHATBHOMY aHATU3Y [ DJIEKTPOH-
HBII pecypc]: yueO. mocobue / B.A. Tpenorun, b.M. Ilucapesckuii, T.C. CoGoneBa.
— DIekTpoH. aaH. — MockBa: @usmatiut, 2005. — 240 c.
https://e.lanbook.com/book/2342

5.2. Ilepuoanyeckas JuTEPaTYpa

[To nanHOMY TIpeMETY B TIpoIiecce OOYUYCHHUS TIEPUOTUIECKAs JINTEPATypa HE HCIIOIb-
3YIOTCSI.

5.3. UuTepHeT-pecypchl, B TOM YHCJe COBpeMeHHbIe NpodecCHOHAIbHBIE 0a3bl JaH-
HbIX U HH)OPMAILHOHHBIE CTIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0u0MoTeuHbIe cuctemMsl (IBC):

IBC «IOPAWT» https://urait.ru/

ABC « YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
DBC «BOOK .ruy» https://www.book.ru

OBC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agkrownE

CoOcTBeHHBbIE YJIEKTPOHHBbIE 00pa3oBaTe/ibHbIe U HH(POPMalHOHHBIE pecypchl
KyoI'y:
1. baza yueOHbIX JIaHOB, Y4€OHO-METOIUYECKUX KOMILJIEKCOB, IyOJIMKalUi U KOHpe-
pennwmii http://mschool.kubsu.ru/

6. MeToguveckne ykazaHusi AJs1 OOyYAIOIIMXCH IO OCBOCHHMI) IMCHMILIMHBI
(Mmonmy.Jist)

Ilo Kypcy mpenycMOTpEeHO NMpPOBEIEHUE JIEKIMOHHBIX 3aHATHUN, Ha KOTOPBIX JAETCS OC-
HOBHOW CHCTEMaTHU3UPOBAHHBIN MaTepHall, JabOpaTOPHbBIX 3aHITUN, B X0JI€ KOTOPBIX CTyJIEHTa-
MU [IPUOOPETAIOTCS U 3aKPEIUISIOTCS] OCHOBHBIE MPAKTHUUYECKH HABBIKM PELICHUs pa3IMyYHbIX 3a-
Ja4, B TOM 4YHCJI€ C TIPUMEHEHUEM IOJIyYEHHBIX TEOPETUUYECKUX 3HAHUMU, a TaKKe TPYIIIOBBIX
KOHCYJIbTALIUH.

BaxneilimnmM stanoMm Kypca SIBISIeTCSl caMOCTosITeNlbHas padboTta no nucuuiinae. Camo-
CTOsITeNIbHAs paboTa CTYJIEHTOB SBISETCS HEOTHhEMJIEMOM YacThIO Ipolecca MmoAroToBku. Ilom
CaMOCTOSITENIbHOM pabOTON MOHMMAeTCs 4acTh yuyeOHOW IIaHupyeMod paboThl, KOTOpas BbI-
HOJIHSETCS MO 3aJIaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE IperojiaBaTelisi, HO 0e3 ero Hermo-
CPEICTBEHHOTO y4acTHsl.

CamocrosTenbHas paboTa HalpaBlieHa HAa YCBOCHHME CHCTEMbl Hay4YHBIX M Mpodeccho-
HaJIbHBIX 3HaHUHU, POPMHUPOBAHUS YMEHHI U HABBIKOB, MPUOOPETEHHE OIbITA CAMOCTOSITENbHOM
TBOpueckoil aesrenbHocTH. CPC momoraer ¢opMHpOBaTh KyJIbTYpy MBIIUIEHUS CTYAEHTOB,
paciupsTh O3HABATEIbHYIO J€STEIbHOCTD.

Buasl camocTosTenbHOM paboThI IO KypCy:

a) MO LEJSIM: MOATOTOBKA K JEKIUSAM, K MPAKTUYECKUM 3aHATHUSM, K KOHTPOJIBHOU pado-
T€, K KOJJIOKBUYMY; IIOJIFOTOBKA HAyYHOT'O JOKJIAJIa U BBINIOJIHEHUE 3a1anuii 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) no xapaktepy paboThl: H3yYeHHE JIUTEPATYpPbl, KOHCIIEKTA JIEKIIHI{; TOUCK JIUTEPaTyphl

B OMOIMOTEKEe; KOHCIIEKTUPOBAHUE PEKOMEHYEMOW /TSl CAMOCTOATEIBHOTO M3YUeHHs] HayqHOH
JUTEPaATypBl; PEIICHUE 3aa4, TECTOB.

Temarnueckoe MIaHUPOBAHUE CAMOCTOSITEILHON pabOThI CTYIEHTOB

Pasnen Tema Copep:xaHue BOIPOCOB TeMbI Bua patéorsi
Mepa u unterpan Jle- | Mepa. Usmepumsre ¢yakunn. HWMaTterpan JleGera. | [lomck  HeoOxommmon
Oera CpoiictBa. [IpenenpHBI mepexox MOA 3HAKOM HHTE- | MHPOpMAaIuH (CM. CId-
1 rpana JleGera. COK nuTeparypsl). Pe-
meHnue 3agad. lloaro-
TOBKa K KOHTPOJIBHOM
pabore.

2 BbanaxoBel npoctpan- | JluneitHple 1 HOpMHpOBaHHBIE MpocTpaHcTBa. Cxomu- | [lomck  HeoOXxomumoit

CTBa MocTb. [lomuble npoctpanctBa. I[lomomHenue mpo- | uHpopmarmu. Uzyde-
CTpaHCTB. HHE JICKIMOHHOTO Ma-
Tepuana. KoHcnekTn-
poBanue. IloaroroBka
K KOHTpPOJIbHO# pabo-
Te.

3 I'mne6epToBsI Mpo- KoneunomepHble npocTpancTBa. [miupbeproBsl mpo- | [loBTOpeHME JEKIMOH-
CTpaHCTBA cTpaHcTBa. [Ipoekmms 3neMeHTa Ha MOANPOCTPAHCTBO. | HOTO MaTepHaia, O3Ha-
[Iponecc oproronanuzanuu I'pamma-llImuara. Psagel | komneHue ¢ marepua-
Oypse. moM yuebHmKOB. Ilox-
TOTOBKa K KOHTPOJb-

HoM pabore.

4 Jluneiinsle oneparops! | JInHelHble HempepbiBHBIE omepaTtopsl. Hopma omepa- | IToumck  HeoOxomumoin
Topa. IlosHOTa TpocTpaHcTBa L(X ,Y) [MprHINMD MHGOpMALLH.
paBHOMepHOH orpaHndyeHHocTH. OOpaTUMOCTh NHHEH- | 3ydyeHne Marepuana,
HBIX orepaTopoB. Teopema banaxa-Illteiinraysa. Teo- | koHCEKTHpOBaHHE.
pema Xana-banaxa. Cnektp nuHeliHOro HenpepsIBHOTO | IToaroroBka K camo-
onepaTopa. Pe3oneBenra. Hemycrora crnekrpa. Crek- | crosrtenbHOM paboTe.
TpalbHBIN paanyc. JIMHEHHBIH (QYHKIMOHAI B THIIb-
6epTOBOM IIPOCTPAHCTBE, B IPYTUX IPOCTPAHCTBAX.

5 IIpuHnMns! HEmo- [Mpuanun  cxuMmaromux — oroOpakeHnd. [Ipunnmm | M3ydeHue JEKIMOHHO-

JIBUYKHOU TOUKH Maynepa. Kputepuit Xaycrnopda. Teopema Apuens. | To MaTepuaia M Mare-
IIpuMeHeHys NPUHLMIIOB HENOJABUXKHOU TOUkU. MHTE- | puana Y4eOHHKOB.
TpaJIbHbIE yPABHEHHUS. IMoaroroBka K KOH-

TPOJBHOM pabore.
6 Brnonne HenpepsiBHBIE | BrionHe HenpephiBHBIE onepaTopbl. ConpsikeHHbIE [ouck HEOOXOTUMOI
OTIepaToOpHI oneparopsl. KoneunomepHsie onepaTtopsl. [Ipeacras- nHpOpPMALUH, Ipopa-

JICHUEC BIIOJIHE HETIPEPBIBHOT'O OII€paTOpa B BUJC CYM-
MBI KOHEYHOMEPHOTO U MAaJIOTO 110 HopMe. Teopus
®penrompma. CHEKTp BIOJIHE HEMPEPHIBHOTO OIepa-
topa. Teopema I'mb6epra-IlImunra. Teopus Open-
TOJbMA JJIsl HHTETPATbHBIX YPaBHCHHN

O0otka Marepmana. Pe-
menue 3amad. [loaro-
TOBKa K KOHTPOJIbHOU
pabore.

B ocBoeHUM AUCHUIIIMHBI MHBAJIUAAMH U JIMIIAMHU C OrpaHUYCHHBIMH BO3MOKHOCTAMU

3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyaldbHass ydeOHas paboTa (KOHCYJIbTAaIlMHM) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHUE YUeOHOro MaTepuara.

I/IH)II/IBI/IHyaJ'H)HI)Ie KOHCYJIbTaluM 110 MPCIMETY SABJIIOTCA BaXHBIM (i)aKTOPOM,

CHOCO6CTBYIOH_II/IM WHAUBUAYaAJIU3allun 06y"-ICHI/I$I N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTA




MCXKAYy MnOperoaaBaTcjicM M O6y‘laIOH_II/IMC$I HHBAJIUJAOM HWJIMA JIMOOM C OI'PaHUYCHHBIMU

BO3MOXHOCTSMHU 3J0POBbA.

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

HanmenoBanue crienanbHBIX I10-
MEIEHUN

OcCHaIIEHHOCTh CIIENHMAIBHBIX I10-
MEIICHUH

IlepedeHp IMLIEH3MOHHOTO MPO-
TpaMMHOTO o0ecedeHus

Y4eOHbIE ayqUTOPHUX IS TIPOBEJIC-
HUS 3aHATUH JIEKIMOHHOTO THIIA!
302H, 303H, 308H, 505a, 507a

Mebenn: yaeOHas MeOeb
TexHM4Yeckue cpeacTBa 00ydeHHs:
9KpaH, IPOEKTOP

O6opynoBanue: KOMOMHHPOBAaHHASL
(6emas MmapkepHasi U MeJIOBasi) NOC-
Ka

Microsoft Windows
Microsoft Office Professional Plus

YdeOHbIC ayTUTOpUU [UIA TIpoBene- | Mebenb: yueOHas MeOeib HET
HUS 3aHATHH ceMuHapckoro tuna: | OOopymoBaHue: KOMOMHUpPOBaHHAsS
307H, 310H, 312H, 314H, 318H (6enas mapkepHas U MeJoBasi) 1OcC-

Ka
VY4ebHble aymuTOpun I IpoBeae- | Mebenb: yueOHas meOeb HET
HHUS TPYIIOBBIX W WHIAMBHAYyalb- | OOOpymoBaHue: KOMOMHUpPOBaHHAsS
HBIX KOHCYJbTanuii: 314H (6emas MmapkepHas U MeJOBasi) JOC-

Ka
Y4eOHble aymuTOpun U poBeae- | Mebens: yueOHas meOemb HET

HUS TEKYIIETO KOHTPOJISLI M IIPOMe-
)KyTouHoM  arrecrauuu:  302H,
303H, 307H, 308H, 310H, 312H,
314H, 318H, 506a, 507a

O6opynoBanue: KOMOMHHPOBAaHHASL
(6emas MmapkepHas U MeJIOBas) JOC-
Ka

Jliis camocTosTeNnbHOM paboThl 00yUYalOIIUXCs MPEAYCMOTPEHBI TTOMEIICHUS, YKOMILIEK-
TOBaHHBIC CIEIUATM3HUPOBAHHON MEOEIbI0, OCHAIEHHBIC KOMITBIOTEPHON TEXHUKOW C BO3MOXK-
HOCTBIO MOJKIIOUeHHs K ceTu «HTepHeT» u obecliedeHreM JIOCTYIa B 3JEKTPOHHYIO UHGOpP-

MalMOHHO-00Pa30BaTEIbHYIO CPElY YHUBEPCUTETA.

HaumMmeHnoBaHue noMemeHu ais
CaMOCTOSTENIFHON pabOTHI 00y4Ya-

OcHaIIIEHHOCTD ITOMEIIEHUN I
CaMOCTOSATENFHON pabOTHI 00yYa-

HepequL JIMOCH3UOHHOTO 1TPO-
rpaMMHOI0O obecrneueHus

OIIUXCs OIIUXCs
[MoMmemneHne s caMOCTOATENBHOM | Mebesb: yueOHas MeOeb Microsoft Windows
pabotel o0yuaromuxcs (untansHbiii | Komrutext  cnenuanmsuposannoi | Microsoft Office Professional Plus
3as1 HayuHoii 6ubmuotexn) MeOeNr: KOMITBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITbIOTEpHAsI
TE€XHHUKA C IIOAKJIKYCHUEM K HH-
(hopMarmoHHO-

KOMMYHHKalMOHHOU cetn «HTep-
HET» W JIOCTYIIOM B 3JIEKTPOHHYIO

HHPOPMALMOHHO-
o0pa3oBaTenbHYI0 cpeny obpa3oBa-
TEJLHOM OpTaHM3alINH, BeO-

KaMepbl, KOMMYHHKAIIHOHHOE 000-
pyloBaHHe, obOecreduBaromiee Jo-
CTYIl K CeTH MHTEpHET (IPOBOJHOE
COeIMHeHUEe U OECHpOBOHOE CO-
enunenne 1o texuosoruu Wi-Fi)

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

Mebenb: yaebHas mebensb
KoMmmnexr  cnenuann3upoBaHHON
MeOeIu: KOMITBIOTEPHBIE CTOJIBI
O6opynoBanue: KOMITbIOTEpHAsI
T€XHUKAa C MOJKIIOUEHHEM K HH-
(hopmarrionHo-
KOMMYHHKaMOHHOM cetu «HTep-
HET» U JOCTYHNOM B 3JIEKTPOHHYIO
nHPOPMALMOHHO-

Microsoft Windows
Microsoft Office Professional Plus




00pa3oBarelbHy0 cpelry o0pa3oBa-
TENBHOW  OpraHu3anuM,  BeO-
Kamepbl, KOMMYHHKAIIHOHHOE 000-
pynoBaHue, 00eCIeYrBaOIICe JI0-
CTYIl K CETH MHTEPHET (MPOBOIHOE
CoellMHEHHe M OECIpOBOIHOE CO-
enuHenue 1o rexnoaorud Wi-Fi)




