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PaGouass nmnporpamma  gucuumuiuHbl  «Teopus  QyHKUMH  JAEHCTBUTEIBHOTO
MEPEMEHHOr0» COCTaBlieHA KaHIUJATOM (U3HKO-MAaTEeMaTHYECKUX HAYK, JTOIEHTOM
A.B. barauyk

PaGouass mporpamma TmepecMOTpeHa U oOjoOpeHa Ha 3acemaHud  Kadeapsl
MaTeMaTUYECKOTO aHAIN3a U METOUKHA O0yUSHHSI MATEMATHKE B BY3€
npotokoa Ne 9 ot «18» masa 2016 .

3aBenyromuii kadeapon Q// flﬂcg’:/) JI.B. llkepuna

Onobpeno HayuHo-meToandeckum copetom UM®U KI'TIY um. B.I1. Actadnena
«20» mas 2016 r. IIpoTokon Ne 9

[Ipencenarens Hay4HO-METOJIUYECKUM COBETOM ;
NMOU KI'TIY UM. B.IL AcrajdneBa \%\ C.B. bopTHOBCKMi1



PaGouass nmnporpamma  gucuumuiuHbl  «Teopuss  QyHKIMA ~ JAEHUCTBUTEIBHOTO
MEPEMEHHOr0» COCTaBJIeHA KaHAUJATOM (U3UKO-MAaTEeMaTHYECKUX HAYK, JTOIEHTOM
A.B. barauyk

PabGouas mporpamma AMCHMIUIMHBI —OOCYyXKJI€Ha Ha 3acelaHud  Kadeapsl
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PaGouass nmnporpamma  gucuumuiuHbl  «Teopuss  QyHKIMA ~ JAEHUCTBUTEIBHOTO
MEPEMEHHOr0» COCTaBJIeHA KaHAUJATOM (U3HKO-MAaTEeMaTHYECKUX HAYK, JTOIEHTOM
A.B. barauyk

PabGouas mporpamma AMCHMIUIMHBI OOCYyXKJI€Ha Ha 3acelaHud  Kadenpsl
MaTEeMaTHYECKOT0 aHaJln3a U METOUKN 00yUeHHUsI MaTEMATHKE B BY3€

«21» mas 2018, nporokon Ne 8

3aBenyromuii kadeapon Q// 7//¢L@ JI.B. lllkepuna

Onobpeno HayuHo-meToandeckuMm copetom UM®U KI'TIY um. B.I1. Actadnena
"08" urons 2018, mporoxon Ne9

[Ipencenarens Hay4YHO-METOJUYECKUM COBETOM ;
NUM®H1  KITIY  wum. B.IL AcrajdneBa \% C.B. bopTHOBCKMI



JIuct BHeceHUs1 U3MEHEeHU
JlonoytHeHUST ¥ K3MEHEHHS B paboueil mporpamme Juciuruimabl Ha 2016/2017
y4eOHBIN TOA:

B pabouyro mporpamMmy TUCIUTITUHBI BHOCSTCS CIICAYIOIINE H3MEHCHUS

1. Coucok nmrepaTypbl OOHOBJCH YYEOHBIMH M Y4€OHO-METOAMYCCKUMU
W3JIaHUSMH, SJICKTPOHHBIMH 00pa30BaTEbHBIMU pecypcamu. OOHOBJICH TepeueHb
COBPEMEHHBIX MPO(PECCHOHANBHBIX 0a3 MaHHBIX W HWH(GOPMAIMOHHBIX CIPABOYHBIX
CHCTEM.

2. OOHOBJIEH TIEPEUEHb JUIEH3MOHHOTO IPOrPaAMMHOTO 00ECIICUECHHUSI.

PabGouass mporpamma mnepecMOTpeHa U ojoOpeHa Ha 3acelaHuu Kadelapsl

MaTeMaTHYECKOr0 aHaJIN3a U METOJIUKH OOyUEHHUS MaTeMaTUKeE B
npoToko Ne 9 ot «18» mas 2016 1.

3aBenyromuii kadeapoit o/ 7//&&2':/) JI.B. llIkepuna

Onobpeno HayuHo-meToandeckuM copetom UM®U KI'TIY um. B.I1. Actadnena
«20» mas 2016 r. [IpoTokon Ne 9

[Ipencenarens Hay4YHO-METOJUYECKUM COBETOM ;
NUM®PHU  KITIY  wm. B.IL AcrajdneBa \% C.B. bopTHOBCKMI



JIuct BHeceHUs1 U3MEHEeHU
JloToHeHUs. ¥ U3MEHEHHS B paboueii mporpamme auciuiuiiabl Ha 2017/2018
y4eOHBIN TOA:

B pabouyro mporpamMmy TUCIUTITUHBI BHOCSTCS CIICAYIOIINE H3MEHCHUS

1. Coucok nmrepaTypbl OOHOBJCH YYEOHBIMH M Y4€OHO-METOAMYCCKUMU
W3JIaHUSMH, SJICKTPOHHBIMH 00pa30BaTEbHBIMU pecypcamu. OOHOBJICH TepeueHb
COBPEMEHHBIX MPO(PECCHOHAIBHBIX 0a3 JaHHBIX U WH(GOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM.

2. OOHOBIIEH TIEpPEUEHb JUIEH3UOHHOTO TPOrPaMMHOTO 00€CTIeUEHUSI.

PabGouass mporpamma mnepecMOTpeHa U ojoOpeHa Ha 3acelaHuu Kadelapsl

MaTEeMaTUYECKOr0 aHaJIn3a U METOJAMKN OOYYEeHHS] MaTEMATUKE B
npotokos1 Ne 10 ot «24» mas 2017 1.

3aBenyromuii kadeapoit o/ 7//&&2':/) JI.B. llIkepuHa

Onobpeno HayuHo-meToandeckuM copetom UM®U KI'TIY um. B.I1. Actadnena
«26» wmas 2017 r. IIporokon Ne 10

[Ipencenarens Hay4YHO-METOJUYECKUM COBETOM ;
NUM®H1  KITIY  wum. B.IL AcrajdneBa \% C.B. bopTHOBCKMI



JIuct BHeceHUs1 U3MEHEeHU
JlonoyiHeHUST 1 U3MEHEHUs B paboueii nmporpamMmme Auciurivab Ha 2018/2019
y4eOHBIN TOA:

B pabouyro mporpamMmy TUCIUTITUHBI BHOCSTCS CIICAYIOIINE H3MEHCHUS

1. Coucok nmrepaTypbl OOHOBJCH YYEOHBIMH M Y4€OHO-METOAMYCCKUMU
W3IaHUSMH, SJICKTPOHHBIMH 00pa3oBaTeNbHBIMU pecypcamu. OOHOBJICH TEpeyueHb
COBPEMEHHBIX MPO(PECCHOHAIBHBIX 0a3 JaHHBIX U WH(GOPMAIMOHHBIX CIIPABOYHBIX
CHCTEM.

2. OOHOBJIEH TIEPEUEHb JUIEH3MOHHOTO IPOrPaAMMHOTO 00ECIICUECHHUSI.

3. B QoHI OIEHOYHBIX CPEACTB BHECCHBI W3MEHEHHUS B COOTBETCTBUU C
npukazom «0O0 yrBepxkaeHuu IlomoxkeHuss o (oHIE OLIEHOYHBIX CPEACTB st
TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH, TIPOMEXKYTOUHOM M UTOTOBOH (TOCYAapCTBEHHOM
UTOroBOM) arrectauum» ot 28.04.2018 Ne297 (1)

Pabouas mporpamMmma nepecMoTpeHa 1 0JI00peHa Ha 3acelaHuu Kadeapbl MaTeMaTUKU

Y METOJIUKHU OOYyYEHHsI MaTEMaTHKE
poTokos Ne 8 ot «21» masa 2018 r.

3aBenyromuii kadeapoit 0/ U “p JI.B. llIkepuna

Onobpeno HayuHo-meToandeckum copetom UM®U KI'TTY um. B.I1. Actadnena
«08» nrong 2018 r. IIporokon Ne 9

[Ipencenarens Hay4YHO-METOJUYECKUM COBETOM ;
NUM®H1  KITIY  wum. B.IL AcrajdneBa \% C.B. bopTHOBCKMI



Ipuiaoxenue 2

3. [losicHuTe/ILHAS 3aNIMCKA.

1. PaGouas mporpamma AMCHUIUIMHBI pazpabortana Ha ocHoBe ®I'OC BO
no HanpasineHuto mnoarotoBku 44.03.05 Ilemarormuyeckoe oOpa3oBaHHe U
[TpodeccuonansHoro crangapTa neaarora.

HNucuunnuna « Teopust GyHKIUN AEMCTBUTEILHOTO MEPEMEHHOTOY (MHIEKC
— b1.B./1IB.02.01) mpexacraBieHa B BapUaTUBHOM 4YacTh y4yeOHOro IviaHa B /
CEMECTpE.

2. O6mas TpyJAOEMKOCTh TUCIHMIUIMHBI cOcTaBiseT 2 3.e. (/2 4.), B TOM
gucie, 20 4. nexumii, 12 4. mpaktudeckux 3aHaTud, 40 4. caMoOCTOATEIHHOM
paboThI, 3a4eT.

3. Llenn ocBoeHUs AMCHMIUIMHBI: OBJAJICHUE Oa30BBIMHU MPEIMETHBIMU
3HAHUSIMHU, OCHOBHBIMU METOJaMH JI0Ka3aTeIbCTBA U METOJaMU PEIIeHHs 0a30BbIX
3a1a4 Kypca; (OpMHUpOBaHUE TOTOBHOCTU peIIaTh MEXKIIPEAMETHBIE M MPAKTHKO-
OPUCHTHPOBAHHBIC 3aJa4l HAa OCHOBE HCIIOIH30BAHMUS M3BECTHBIX 0a30BBIX
NPEIMETHBIX 3HAHWW W METOJOB; OBIIAJCHHE OCHOBHBIMU CIIOCOOAMHU OCBOCHHS
MaTEeMaTHYECKUX 3HAHUI U CITOCOOHOCTH OOYUUTh UM YUaIlIuXCsl.

4. Ilnanupyemble pe3ybTaThl OOyUECHHUS.

B pesynsmame océoenus Kypca CTYIACHTBI TOTKHBI 3HAMb '

- XapaKTePUCTHUYECKHE MPU3HAKH METPUUYECKOTO MPOCTPAHCTBA, MOITHOTO
METPUYECKOTO MPOCTPAHCTBA, KOMIIAKTHOI'O MHOKECTBA;

- KJIacCCU(UKALIMIO TOUEK METPUUECKOIO IPOCTPAHCTBA;

- B3aUMOCBSI3b MEXAY MOHATUSMU MEpPbl OTKPHITOTO U 3aMKHYTOI'O
OTrPaHUYEHHOI'0 MHOKECTB U Mepbl Jlebera orpaHHYeHHOTO0 MHOKECTBA,;

- OCHOBHBIE CBOMCTBA U3MEPUMBIX MHOYKECTB;

- XapaKTEepUCTHUECKUE IPpU3HAKKU u3Mepumoii o Jlebery QpyHkiuu;

- c1oco0 KOHCTpyupoBaHus uHTerpana Jledera;

- OCHOBHBIX CBOMCTBa uHTerpaia Jlebdera;

- CBS3b MEXy uHTerpajgamu Pumana u JleGera.

ymems:

- YCTaHaBJIMBATh B3aMMOCBS3b MEXKIY CXOIUMOCTHIO TIO Pa3TUYHBIM
METpPUKaM;

- KOHCTPpyHpOBaTh TE€OMETpUYECKHE 00pa3bl MpH  Pa3TUYHBIX
O0TOOpaKEHUSX METPUUYECKUX NTPOCTPAHCTB;

- HCIOJIb30BaTh MNPUHIUIN CXKUMAIOIIUX OTOOpaXEHUM MNpu pelieHuu
anredpandecknx U (PyHKIIMOHAIBHBIX YPaBHEHUH;

- KOHCTPYUPOBaTh U3MepumMble 1o Jlebery MHOKECTBa,;

- JIOKa3bIBaTh Pa3JIMYHbIC CBOMCTBA M3MEPUMBIX (YHKIHH, HCHOIB3YIO
ornpenaeneHue usmepumoit no Jledery ¢pyHkuuu;

- yCTaHaBIMBATh CXOJUMOCTh MO MEpEe TMOCIEIOBATEIBHOCTH H3MEPUMBIX
byHKIUH;

- BEIYHCIIATH HHTETpan Jlebera.

TpeboBanust K  pe3yabTaTaM OCBOGHHS Kypca  BBIPOXKAIOTCS B
(GhOpMUPOBAHNY U PA3BUTHH CIEAYIONTNX KOMITETEHITHIA:



- CIIOCOOHOCTh K KOMMYHHUKAIlMM B YCTHOW M TIMCBMEHHOH (opmax Ha
PYCCKOM W HMHOCTPAaHHOM S3bIKax JJIs PEIICHUS 3aJad MEXIMYHOCTHOTO H
MEXKYIbTypHOTO B3aumoaencTust (OK-4);

- CIocoOHOCTh paboTaTh B KOMAaH]E,

COITMANIbHBIC, KYJIbTYPHBIE 1 THYHOCTHBIE pasimyaus (OK-5);
- TOTOBHOCTh CO3HaBaTh COLMAJbHYIO 3HAYUMOCTb CBOei Oynymieit

npodeccun,
JCSITETLHOCTH

TOJICPAHTHO BOCHPUHHUMATDH

o0namaTe MOTHBalMEd K OCYIIECTBICHUIO MpPOdhecCHOHATbHOM

(OIIK-1);

- BJIaJICHHE OCHOBaMHM MPOGECCHOHAILHOW ATUKH U pedeBoi KyabTypbl (OITK-5);
- CIIOCOOHOCTh HCIIOJIb30BAaTh COBPEMEHHBIC METOABl M TEXHOJIOTHUH
o0yuenus u nuardoctuku (ITK-2).

[1nanupyemsble pe3yabTaThl 00yUeHHUs

Ta0Omuma

321,[[3‘{1/1 OCBOCHHUA

[Tnanupyemsble pe3yabTaThl 00yUeHHs 110

Kon pesynbprara

JACLIUTIIUHBI JTUCHUTITUHE (JIECKPUIITOPHI) 00yuemma
(komneTeHuus)

3ajava: paclIMpeHue u 3HaTh: XapaKTEPUCTUUECKHE TPU3HAKU
yriayOneHue NoHsATHH, METPUYECKOTO IIPOCTPAHCTBA, ITOJIHOTO OK-4
UCIIONIb3YEMBIX B @HANIU3€ | METPUYECKOTrO MPOCTPAHCTRA, OK-5
(pynkmms, mepa, KOMIIAKTHOTO MHOKECTBA; OIIK-1
UHTETpa). KJIaCCU(UKALIUIO TOUEK METPUUECKOTO

IIPOCTPAHCTBA; OCHOBHBIX CBOICTBA

unterpana Jlebera; cBA3b MEXKAY

uHTerpatamMu Pumana u JleGera.

YMeTb: KOHCTpYHPOBATH

reoMeTpuyecKue o0passl P pa3IMuHbIX

0TOOpaKEHUSIX METPHUUECKUX

MIPOCTPAHCTB; UCIOJIb30BaTh IPUHLIUIT

CKUMAIOIIUX OTOOpaKEHUI TIPH PEIICHUN

anredpandyeckux U QyHKIMOHAIbHBIX

ypaBHEHUI; BEIYUCTATH HHTErpan Jlebera.
3amaua: popMupoBaHue 3HaTh: OCHOBHBIE CBOMCTBA M3MEPUMBIX
CIOCOOHOCTH CTYJEHTOB K | MHOKECTB; XapaKTepUCTUUECKHE
peleHuto 3aaa4 npu3HaKy u3Mepumoi no Jledery OK-4
JIOTUYECKHUM MYTEM, GbyHKLNY; c1T0COO KOHCTPYUPOBAHHUS OIIK-1
ucxos U3 Habopa akcuom | uHTerpana Jlebera. IK-2

VYMeTh: ycTaHaBIMBaTh CXOAUMOCTD 10 OIIK-5

Mepe MOCIeA0BATEIbHOCTH U3MEPUMBIX

GbyHKIHIH.

Brnanets HaBbIKaMu J0Ka3aTeNIbCTBA

Pa3IMYHBIX CBOMCTB U3MEPUMBIX

GyHKIMI, UCIIONB3YS ONpeiesieHne

u3mepumoii o Jlebery dyHkuuu.
3anayva: npuoOpereHre | 3HaTh: B3aUMOCBSI3b MEX]Y MOHSATUIMU OK-5
CTYACHTAaMHM  OIIBITA IO | MEPBI OTKPBITOIO U 3aMKHYTOI'O OIlK-1
IIPUMEHEHHUIO TEOPUU | OTPAHUYEHHOTO MHOKECTB U MEPHI [K-2
byHKIMA aecTBuTenpHOro | Jlebera orpaHUYEHHOTO MHOKECTBA.
NIEPEMEHHOTO B | YMeTh: yCTaHABIMBATh B3aUMOCBSI3b
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(YHKIMOHATIHHOM aHAIM3E. | MEXKIY CXOAUMOCTBIO MO PA3TUYHBIM
MeTpUKaM; KOHCTPYHPOBATh H3MEPHMBIE
no Jlebery MHOXKeECTBa.

5. KoHTpOJIb pe3yibTaTOB OCBOCHUS] AUCUMILIHHBI.

Memoowvl mexyujeco KoHmpoJisi: KOHTPOIbHBIC PAOOTHI, KOJUTIOKBUYM, BBHITTOTHCHHE
M 3alldTa MPOEKTHBIX 3aJaHWM, IMOCCIICHUE JICKIUM W CEMHUHAPCKUX 3aHSATHM,
BBICTYIUUIEHUE HAa CEMUHapax.

Memoowvl npomedsxcymounoeo koHmpoisi. BXoIHOe TeCTUpOBaHHUE.

Hmozosbiu konmpons. 3a4er.

OneHouHbIE CpelCcTBa PE3yJIbTaTOB OCBOEHUS JUCUUILIUHBI, KPUTEPUU OLEHKH
BBITIOJIHEHUS 3aJlaHds TPEJACTaBleHbl B pasnene «QPOHIbI U OICHUBAIOIINE
CpeIICTBA ISl IPOBEJICHUS TPOMEXKYTOUHOM aTTECTAII.

6. Ilepeuenb 00pa3oBaTeIbLHBIX TEXHOJIOTHIl, HCMOJIb3YeMbIX IPH OCBOCHUH
TUCUMILTHHBI.

1) Jlexuuu 1 ceMHHAPBI KOHTEKCTHOTO THUIIA,

2) Ilegarornyeckue TEXHOJIOTMH, HA OCHOBE AaKTHUBHU3AllMM M WHTECHCU(UKAIUU
y4eOHOM eI TENHHOCTH 00Yy4aIOIIUXCS:

- - TEXHOJIOTUHU MPOOJIEMHOT0 O0yUYEHUS;

- TEXHOJIOTMH MPOEKTHOTO 00y4YeHUs (METOJ IPOEKTHBIX 33JaHUI, KEHC-METON);

- UIHTEPAKTUBHBIE TEXHOJIOTHH (MO3TOBOM IITYpM, KOH(PEpEHLINs );

3) Ilemarormyeckue TEXHOJIOTMM Ha OCHOBE AS()DPEKTUBHOCTH YIpPABJICHUS U
opraHu3aiuu yaeOHOro Ipoiiecca:

- KOJUJIEKTUBHBIN c1toco0 o0ydeHus (paboTa B rpymnmax);

4) [lemarorndyeckue  TEXHOJOTMM  HA  OCHOBE  JTUJIAKTUYECKOTO
YCOBEPIIIEHCTBOBAHMS M PEKOHCTPYUPOBAHUS yUeOHOTO MaTepHaa;

- MOJyJIbHO-PEUTUHTOBOE O0yUYCHUE;

- UMUTAlIUOHHOE 00yUYEHHUE.

3.1. Opranu3anMoOHHO-MeTOAUYECKUE JOKYMEHTbI
3.1.1. Texnosornueckas kapra o0yuenusi gucuuniaune (I[Ipunoxenue 4).
3.1.2. ConepxkaHue OCHOBHBIX Pa3/1eJIOB M Te€M IMCHUIIIMHBI

Beenenue. JlaHHas OUCHMIUIMHA OTHOCUTCA K BapUaTUBHOM 4acTH
MOATOTOBKM acniupanTa mo HampasiaeHuto 44.03.05 [legarorudeckoe oOpa3zoBaHue.
OCHOBHOH 1ENIbI0 €€ M3yuUeHUsl SIBISETCS OBJajJeHHe 0a30BBIMU MPEIMETHBIMU
3HAHHUSIMHU, OCHOBHBIMU METOJ[aMU J0Ka3aTeIhCTBA U METOJaMHU PEIICHHs 0a30BBIX
3a/lay Kypca; (OpMHUpPOBAHUE TOTOBHOCTU PEIIATh MEXKIPEIMETHBIE U MPAKTUKO-
OpUEHTHUPOBAHHBIE 3aJa4l Ha OCHOBE MCIOJb30BaHUSI H3BECTHBIX 0a30BbIX
MPEIMETHBIX 3HAHUM UM METOJOB; OBJAJEHHUE OCHOBHBIMH CIOCOOAMHU OCBOEHUS
MaTE€MaTUYECKUX 3HAHUM U CIOCOOHOCTH OOYYMTh MM ydyaliuxcs. YAelbHbINA Bec
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3aHATHI, MPOBOJUMBIX B HHTEPAKTUBHBIX (opmax, coctamisier He meHee 40%
ayAUTOPHBIX 3aHSITUU.

JIucuMIUIMHA U3y4aeTCsl Ha YETBEPTOM Kypce.

[loTeHman JUCUUIUIMHBI B YJOBJIETBOPEHHUHU TpeOOBaHUU 3aKa3uyMKOB K
BBIITYCKHUKaM NPOQMIs B COBPEMEHHBIX YCIOBHUSX 3aKIIOYaeTCsi B TOM, YTO
COBPEMEHHOM IIIKOJI€ HYXKEH YYHUTEeb, CIOCOOHBIA IMOKa3aThb KAaKUM OOJBIINM
TYMaHUTapHBIM TMOTEHIMAIOM OO0Ja/laeT MaTeMaTHKa Kak Y4YeOHbBIH MpeaMeT, U
rOTOBBIA TPOJIEMOHCTPUPOBATH YYAIIUMCS pOJb U MECTO MATEMaTUKU B
COBPEMEHHOM MHpPE M HAy4YUTh MX OCHOBAM MAaTEMATHYECKOTO MOJEIIMPOBAHMS
MIPUKIIAIHBIX 3a]1a4.

N3ydennto 3Tol TUCHMILUIMHBI IPEAIIECTBYET NUCHUILIMHBI «MaTtemaTukay,
«MaremaTrueckuii aHanM3 W DJIEMEHTbl Teopud (QyHKIUI». 3HaHUS U3
MpeIMETHOM 00J1acTU JAHHOW JUCUUILIMHBI OyIyT BOCTPEOOBAHbBI MPU HU3YyUYEHUU
JCLUTUINH «Teopus byHKUIMN KOMILJIEKCHOTO IIEPEMEHHOTO» 17§
«Iuddepennmansabpie ypaBHeHUs». B npoliecce u3ydeHus: AUCHUILIMHBL « Teopust
(GyHKUMA ~ ACHCTBUTENBHOTO IMEPEMEHHOT0» JOJDKHBI  OBITh  pealn30BaHbI
MEXIPEIMETHBIE CBA3U C AUCHMIUIMHAMHU npopuitst « MHPopmaTukay.

CopnepxaHue TEOPETHIECKOTO Kypca

Pazoenl. Mempuueckue npocmpancmea. IloHsATHE  METPUUYECKOTO
npoctpanctBa. [Ipumepsr (R", Cpap, I, Li, Lz). OxpectHOocTH TOUYeK B
METPUYECKOM MPOCTPAHCTBE. OTKPHITHIE U 3AMKHYTBIE MHOXKECTBA B METPUYECKOM
IIPOCTPAHCTBE. 3AMKHYTBIE UM OTKPBITBIE MHOYKECTBA Ha IPSMOM, MX CBOMCTBA.
CoBepuieHHble MHOXKECTBA. (CTpOEHME OTKPBITBIX M 3aMKHYTBIX MHOXECTB.
KaHTOpOBO COBEpIIEHHOE MHOXKECTBO. JIMHENHOE HOPMUPOBAHHOE MPOCTPAHCTBO,
KaK IIpUMEp METPUYECKOIro IpOocTpaHCTBA. IIpenen mocimenoBaTenbHOCTH TOYEK
METPUYECKOro mpocTpaHcTBa. CXOAUMOCTH 1O METPUKE UM IO HOpPME.
OtoOpaxkeHus: METPUYECKHX NpocTpaHCTB. HenpepeiBHOCTH 0TOOpa)KEHUH.
KoMmakTel, UX 3aMKHYTOCTh M OTpaHMYEHHOCTb. HemnpepbiBHBIE OTOOpa)keHUs
KOMITaKTHBIX MHOXeCTB. Teopema BeliepmiTpacca 0 HEMpepbIBHOM OTOOpaKEHUU
komnakTta B R". Tlomabie meTpuyeckue nmpoctpancTBa. [lomnoTa mpoctpancts R",
L;, Lo. Ilpunnun cxuMaronmx oToOpakeHWil u ero npumeHeHus. [lonsarue
riibOepTOBa MpoCcTpaHcTBA. OPTOrOHANBHBIE CUCTEMBI BEKTOPOB B THILOEPTOBOM
npocTpancTBe. Kpurepnii NOJIHOTE OPTOTOHAJIIBHOW CHCTEMBI.

Pazoen2. Mepa Jlebeza. Mepa OTKPBITBIX U 3aMKHYTBIX MHOXECTB Ha
npsamoii. MHuoxecTBa, usMmepumbie 1o JleGery. Teopembl 00 H3MEPUMBIX
MHOXecTBax.  @yHkiuu, wu3Mmepumble 1o  Jlebery, uX  CBONCTBa.
[TocnenoBarensHOCTH M3MepUMBIX (GyHKIHHN. Teopema Eroposa.

Pa3zoen3. Humezpan Jlebeca. nterpan Jlebera oT orpaHU4CHHON (PYHKITUU
U ero OCHOBHBIC CBoOMCTBA. [IpenenpHbIN mepexoa moa 3HakoM uHTerpana Jledera.
CpaBHenue wunterpaioB Pumana u JleGera. Kpurepuil HMHTErpHUpyeMOCTH IO
Pumany orpanndeHHOM QyHKIUU.

Tpebosanus k pe3yibmamam  OCBO€HUs Kypca  8blpadXdcaromcs 8
Gdopmuposanuu u pazeumuu cieoyiouux KoMnemeHyui:
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- CHOCOOHOCTh K KOMMYHHUKALlUM B YCTHOM M INUCBMEHHOW (opmax Ha
PYCCKOM U HMHOCTPAHHOM SI3bIKaxX [UJIsl PEUIeHHs 3aJad MEXIUYHOCTHOTO U
MEXKYIbTypHOTO B3aumoaencTust (OK-4);

- CIOCOOHOCTH paboTaTh B KOMaHje, TOJIEPAHTHO BOCIPUHUMATD
COITMANIbHBIC, KYJIbTYPHBIE 1 THYHOCTHBIE pasimyaus (OK-5);

- TOTOBHOCTh CO3HAaBaTh COLMAJIbHYIO 3HAYMMOCTH CBOEH OymyIeit
npodeccun, o00yamaTh MOTHUBAIMEH K OCYIIECTBICHHUIO MPOQECCHOHATBHON
nesirenbHOCTH (OITK-1);

- BJIAQJICHUE OCHOBaMHU NPO(PECCHOHATBHON 3TUKM U PEUEBON KYJIbTYpPHI
(OIIK-5);

- CIIOCOOHOCTh HCHOJB30BaTh COBPEMEHHBIE METOJbl U TEXHOJIOTUU
oOyuenus u nuardoctuku (ITK-2).

@dopMHpOBAaHUE  ITUX  KOMIETEHUMH  MPOUCXOOUT B  IpOLECCE
OCYIIECTBICHUS CIEAYIOMUX BUAOB Yy4eOHOW, BHEY4eOHOM H MPOEKTHO-
UCCIIEIOBATENIbCKOM  JICATETbHOCTU:  W3YYEHHE  TEOPETHYECKHX  OCHOB
JTUCIHUIUIMHBL, PElIeHNEe MPaKTHKO-OPUEHTUPOBAHHBIX 33/1a4 C MEXIPEIMETHBIM
coJlep>KaHUEM, ITOMCK U 00paboTKa HOBOM MH(OpPMAalUK; BHITIOJHEHNE MPOEKTHBIX
3aJJaHui, IPEICTaBICHUE UX PEIICHUS U 3alUTa.

3.1.3. Meroauvyeckune peKOMEHAALUMH 110 OCBOCHHUIO TUCUMILIMHBI

JlaHHbIE METOJMYECKUE PEKOMEHJAlMK MpPEJHAa3HAYEHbl JUIsl CTYJEHTOB B
NOMOIIb K TMOATOTOBKE K 3a4ery W O(OpPMIICHMH TPOEKTHOIO 3ajaHusl,
HaIpaBJICHHOTO Ha YIIIYOJIEHHOE M3yYEHUE OTACNIbHBIX PAa3/IesiOB JUCIUTUIMHBI
«Teopust byHKIUN NEHCTBUTEIHLHOTO IEPEMEHHOTOY.

Ilenpro 3adera Mo JaHHOM JAUCIUIIIMHE SIBJISETCS KOHTPOJIb YPOBHS oOIIei
MaTeMaTUYECKOU KyJIbTYpbl CTYJEHTOB W MPOBEpKa MX MOJATOTOBIECHHOCTH IO
COOTBETCTBYIOIINM pa3jieiaM JUCIUILIUHBI.

CryneHTbl JOJKHBI: BIaJ€Th OCHOBHBIMHU TMOHSITUSIMU TEOPUU MHOXKECTB,
(GYHKIIMOHATBLHOTO aHaIN3a, MEPhl U UHTerpasia Jlebera; yMeTh oXxapakTepu3oBaTh
CBSI3b KaXJ0T0 U3 HUX C HEKOTOPHIMU MOHATUSIMU MaTEMaTUYECKOTO aHaIu3a.

B cooTBeTCTBHM C MOCTABICHHBIMU IEISIMU U TPEOOBAHUSIMU K 3HAHUSIM U
YMEHUSIM BBITYCKHUKOB Ha 3aueT 1o «Teopuu QyHKIME JeHCTBUTEIHLHOTO
MEPEMEHHOT0» BBhIHECEHO 28 BompocoB. OTBeuas Ha MPEIJIOKEHHBIM BOMPOC,
HEO0OXOMMO PACKPHIThH COJIEPKaHNE BBOJUMBIX MOHSATUN, TPOUJUTFOCTPUPOBATH UX
MpUMEpaMH U KOHTPIIPUMEPAMH, MTOKA3aTh NPUMEHEHHUE TEOPEM, B JIOKA3bIBAEMbBIX
TEOpEMax — PACKpbITh 3HAYEHUE TEX WM HWHBIX YCIOBUM TEOPEMBI, IO
BO3MOXKHOCTH — JaTh HMX TEOMETpUUECKoe U (U3UYECKOE HCTOIKOBAHUE,
BO3MOXKHOCTh (MM HEBO3MOKHOCTB) OOPAIICHUS TEOPEMBI.

Pazymeercsi, MOKHO pacHIMpUTh MpeajiaraeMblii TJIaH JIOMOJHUTEIbHBIMU
MaTeMaTHYECKUMU M HUCTOPUYECKUMHU (aKTaMu, OTHOCSIIMMHUCA K JaHHOMY
BOIIPOCY.
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ConepxaHue 4YeTbIpeX BOIMPOCOB, OTMEYEHHBIX 3BE3/JI0YKAMU B CITHCKE
BOIPOCOB K 3aueTy, HEOOXOAMMO YMETh H3JaraTh Ha YPOBHE OMNPEICIICHUs
HNOHATUN U GOPMYITHUPOBKH OCHOBHBIX MPEITIOKEHUH.

Yro kacaercs 0pOpMIICHHS MPOSKTHOTO 33/IaHUS, TO CJIETYEeT OTMETHTb, YTO
OH BBIMOJHSETCS Ha cTaHaapTHOM Oymare ¢opmara A4. OcHOBHbIC NIpaBHIIa
odopmiienus tekcra. [lapamerpsl cTpaHMIIBI: BEpXHEE, HU)KHEE MO — 2 CM;
npasoe nosne — 1,5 cm; neBoe nmone — 2,5 cm. Homepa crpaHui nmpocTaBisroTCs
BBEpXYy, B IIEHTpe (Ha NEpBOM CTpaHUIE HOMEpa HET, BTOpas CTpaHHIA —
coJiep>KaHue, TpeTbsd — BBeAeHUE). TeKCT AOMKEH ObITh BHIPOBHEH IO IIUPHUHE,
ab3anupiii orctyn — 1,27 cM. 3aroioBku — MO ILEHTPY, 0€3 TOYEK B KOHIE
npemioxenus. pudt — Beicota 14 nr. Mexcrpounslii uaTepBan — 1,3-1,5.
O6pazen opopMiIeHUSI TUTYIBLHOTO JUCTA MPUBEJICH HUXKE.

OO6muit 06BeM JToKeH cocTaBiaTh 20-25 crpanun (0e3 npuiaoxeHuit). Bo
BBEJICHUN OOOCHOBBIBAETCSl aKTyaJIbHOCTh TEMBI, €€ MPAKTUYEeCKash 3HAYUMOCTb.
ConeprkaHue MOKHO OBITH MPEACTABICHO B pa3BepHyTOM BHE. [IpeacTaBneHHbIC
B TEKCTe TaONHWIbl MOJDKHBI MMETh CKBO3HYIO HyMmepanuio. Homep TaOmmiibt
NPOCTaBJsIETCST  BBEPXY  CHOpaBa. 3arojoBOK  TaONWIBI  MOMENIAeTCs ¢
BBIpaBHMBAHHEM IO IeHTpYy. Ha Kaxmyio Tabmuily M pPHUCYHOK HEOOXOIMMBI
CCBUIKM B TEKCTE "B COOTBETCTBUHU C pUCYHKOM 5 (Tabsumieit 3)". B 3akioueHuun
pedepata  um3NaraloTCa  KpaTKUE  BBIBOABI MO  pe3yabTaTaM  paboTHI,
XapaKTEepU3yIOIllUe CTENEHb pElIeHHUs 3a7ad, IIOCTABJICHHBIX BO BBEACHUU.
CrnenyeT yrO4HUTD, B KAKOH CTENEHH YAAJIOCh PEau30BaTh Leb pedepupoBaHus,
0003HaUNUTh NPOOJEMBI, KOTOpbIE HE YJAlIOCh PEUIMTh B XOAE€ HaIUCAHMS
pedepara.

JlanHble 0  HaWJAEHHBIX  UCTOYHHMKAX  CJIEQyeT  3aHOCUTh B
oubimorpaduueckuii  CUCcoK. VICTOYHMKM B CIHCKE paclojararorcs B
anpaBUTHOM MOpPsJKE MO (aMUJIUKM TIEpBOro aBTopa (Ha3zBaHUio). CylIeCTBYIOT
perjiaMeHTUpPOBaHHbIE TpaBuia OopopMiieHUss OUOIMOrpauUYecKux HCTOYHHKOB
'OCT 7.05-2008. IlepedeHp HCMONB3YyeMON JHUTEpPATYphl TOJDKEH CONEPKATh
MHUHUMYM |5 HanMEHOBaHHUIA.
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Oopa3zen opopMJieHHSI TUTYJIBHOTO JIUCTA

MunucTepcTBO 00pa3oBaHus U Hayku PO
OI'BOY BO «KpacHosipckuii rocyaapCTBEHHBIN M€Jarorn4ecKuii
yauBepcuteT uM. B.I1. ActadneBay

WNuctutyT maTtemaTuku, GU3uku U MHPOPMATUKH

Ka(bezlpa MAaTCMaTHYCCKOI'O aHa/In3a 1 MCTOANKH O6y‘-ICHI/I}I MAaTEMATHUKC B BY3C

IHPOEKTHOE 3AIAHUE
HA3BAHUWE TEMbI

Bemonsuna:
CTYJICHTKA TPYMIIBI

Cmomnuna E.A.

[IpoBepuina:

JOIEHT Kad). MaTeM. aHaJIn3a
1 MOM B By3e,

KaH[. (pU3.-MaT. HAyK

barauyk A.B.

Kpacnosipck 2016

3.1.4. Tembl KypcoBbIX padoT. He mpenycMOTpeHbl y4eOHBIM IJIAHOM.
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3.2. KoMIIOHEeHTHl MOHUTOPHHIA Y4€0OHbIX JOCTHKEHUN 00y4arOUIUXCS

3.2.1. TexHoIOTMYECKAsl KAPTA PEUTHUHIA TUCUMILJIMHBI.

TEXHOJIOTHUYECKAS KAPTA PEUTUHT A

HaunmenoBanune
JTUCIUIUIMHBI/Kypca

YpoBeHB/CTYIICHB
o0Opa3oBaHUs

(6akanaBpuat, MarucTpaTypa)

Craryc TUCIHIUINHBI
B paboyeM yueOHOM
mnane (b.1-b.6)

Ipuioxkenue S

KomnnuectBo
3a4YETHBIX
EAVMHUILY/KPETUTOB

Teopust pynkumii
JICUCTBUTEIILHOTO

bakamaBp

b.1 (BapuatuBHas

2 kpeauta (3ET)

4acTh)

IIECPEMCHHOI'O

CMmexHbIe TUCIUIIMHBI 0 YYEOHOMY IIaHY

[IpeamecTByromuye: MaTeMaTHUYECKUI aHAJIA3 U 3JIEMEHTHI TEOPUHU QYHKIUN

I COHYTCTBYIOHII/ICZ BCC TUCHUITIINHBI HpO(bGCCI/IOHaHBHOFO OHKJIa b.1

[Tocnenyromue: Teopus PyHKIUN KOMIUIEKCHOTO TIepeMeHHOT0, TuddepeHiranbHbie
ypaBHEHUS

BXOJ/IHOU PA3JIEJI

KommaecTBo 6amnos 10 %
[ Max
10
10

Conepxanue ®opma paboThI

TectupoBanue

I BxoaHo#1 KOHTPOJIb

BA3OBBIN PA3JIEJINe 1

KonnuectBo 6amoB 30 %
Min
12

Conepxxanue ®opma paboThI

max

20

Tekymmii KOHTPOJIb Komnoksuym

IIpomexyTOYHBIN
PEUTUHT-KOHTPOJIb

KonTponbnas pabota Nel 10

Htoro 30

BA3OBBIN PA3JIEJINe 2

Conepxanue dopma padoThI KonuuectBo 6amios 20 %
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Tekymui KOHTPOJIb

[IpoexTHbIe 3a1aHUS

Hroro

BA30OBBII PA3JIEJINe 3

Conepxanue

KoanuectBo 0asuioB 20 %

®dopma paboTsl

min

maXx

I Tekymuii KOHTPOJIb

KoutponbsHas pabota Ne2

12

20

HNToroBbIii MOTYJIb

12

20

Conepxanue

Komuuectso 0ayuioB 20 %

®opma paboThI

min

max

HTOroBsIii KOHTPOJIb

3adgeTr

12

20

I OO0111ee KOJIMUECTBO 0AJUIOB O JUCIUAILINHE
(o uToram u3y4yeHHs Bcex Moayliel, 6e3 yuera

JAOIIOJITHUTCIIBHOT'O MO,Z[y.TIfI)

12

20
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MHUHHUCTEPCTBO HAYKH U BBICHHEI'O OBPA3OBAHMUAI
POCCUUCKOU ®EJEPALINN

denepanbHOE TOCYIaPCTBEHHOE OO/IKETHOE 00pa30BATEIBHOE YUPESIKICHHEC
BBICIIIETO 00pa30BaHMs

KpacHosipckuii rocy1apCTBeHHbIN MeJarorn4eCKuii yHuBepcureT
um. B.II. AcradpbeBa»
WNuctutyT maTtemaTuku, GU3uku U HHPOPMATUKH

Kadenpa Mmarematuku 1 METOMKH 00yUEHUS MAaTEMAaTHKE

VYTBEPXJIEHO OAOBPEHO
Ha 3acelaHuu Kadeapbl Ha 3aceIaHnu
npoTokost Ne 8 Hay4yHO-
oT «21» mast 2018 . METOINYECKOTO MATEMATIRHA
coseta UMDU OUINAKMA U
. UHOOPMATUKM
3aB. kadenpoii npoToKoa Ne 9

oT «08» nroHa

o/ 7/4@ JL.B. IlIkepuna 2018,

Jupexktop

¥ Iy
O

Py

f# t~—— A.C.Yuranos
®OH/I OHEHOYHbBIX CPEJICTB

JJISl IPOBEICHUs] TeKYLIero KOHTPOJISA M IPOMEKYTOYHOM aTTecTauuu
o0y4aromuxcst 1o AUCHUIIHHE

«TEOPUSI ®YHKIIMHI JEHCTBUTEJIBbHOI'O IEPEMEHHOI O»

Hanpasienue noaroroBku 44.03.05 «Ilexarorudeckoe oopazoBanue» (¢
ABYMS NPOPUIAMHU NOATOTOBKH)

HanpasiaenHocts (mpoguiib) 00pa3oBaTebHON NPOrpaMMbl
«MaremaTuka U1 HHPOPMATHKA»
(ounasa gpopma odyuenusn)

barauyk A.B., noneHT xadgeapsl

CocraBurenu: A Lef mareMatuku 1 MOM B By3e

Kpacnosipck 2015
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IKCIIEPTHOE
3AK/IIOYEHHUE

[Mpepcrasnennui oy onesotHEX cpeacrs (POC) ana DpoBefeHMA TEKYILErD KOHTPONA M
MPOMEeXYTOMHOR aTTecTarMy oy uamimns 0o JUCHnanEe ~ Teopua GyHEHE neficreNTenbHOD
MEPEMEHHOID COOTBETCTEYeT Tpefopanmam OIOC BO no HAmpasAeHMD DOgroToBEl 44.03.05
MMeparorwaeckoe obpasosanne, [IpodeccwonansinM crangapTom  «[legaror (megarorwHeckan
AEATENEHOCTE B OOMKONEHOM, HAMATEHOM o0mes, ocHoBHoM ofmews, cpegmem  obmem
ofpanBanun) (BOCIHTATEAE, YuMTenk)s, [Tomomenmed o dopumwpopann donga onesoTHED
CPENCTE I8 TEKYIErD KOHTPONR VCOEBAEMOCTH, MPOMERYTOYHDM W WTOMOBO#A ATTEeCTAI[HH
OfYIAENIMECA N0 0OPAIOBATENRHEIM OPOrPEMMAM BHCMETD OOpPAIOBIHMA - NPOrPAMMAM
flakanaBpmarTa, OPOTPaMMaM  (NEIMATHTETa, OPOTPAMMAaM  MArMCTPaTyphl, NPOrPaMMas
MOITOTOBKH HAYYHO-TENArOTHYECKHX KAJPOB B ACOMPaHTYPe B efcpankHOM TMOCYIAPCTBEHHOM
fwogxeTHoM  o0pazoBaTenEHOM — YUPERICHMM  Bucmero  obpasopanma  «KpacHompokmi
MOCYAAPCTBEHHLIR nefarorwdeckni yausepcuTeT M. BIL Actadbenas u ero dummanax.

B scneprapyesosm P00 npeqcTaBneHBl e H 330398, COOTBETCTEYRMIME [ENAM H 33Aa9amM
peanMIAMM  OCHOBHOA 00Pa’IOBATENRHON NPOrPEMME  OAKANABPHATE 00 HANPABIEHHID
nogroToskn 440305 «lleparorwdeckoe oOpasoBaHEMes,  HANPABASHHOCTE  (Opodmaw)
00pajoBaTensHON mporpamsel Martemaruka, weopmamira [IpeAcTaBneHd NepedeHb W STAINE
DOpMHPOBAHHA KOMDETeHUHA, cooTBeTcTEyIuux OIOC BO. [Mpegcrasnesno [oCTaTOqMHOE
ENIH9ECTRO 33AAHMH, COOTBETCTEYEMIMX TEXHMOIOIHYECKON KapTe PedTHHTE, [HO3B0ILAEMIHX
JCTRHOBHTE ~ YPOBEHE  CHOPMHPOBAHHOCTH — KOMIETEHOME  cTymeHToB.  [IpemnoseHHHE
KOHTPOMLHEE CPEfcTBA  paspaloTalkl B COOTBETCTEMM C NAGHMPYEMEMH Pe3yNETATAMM,
OTNHMATCR  MHHOBAIMOHHLIM, EKOMDETEHTHOCTHO OPHEHTHMPORIHHEIM  COfgepasaades. B
COOTBETCTHHMN © 5THM NOSBOMANT OCYINECTENTE OOBEKTHEHEIR W JOCTOBEPHL MPOMERYTOMHEI o
TEKYIHA KOHTPOIEL PE3YILTATOR CTYIEHTOR.

©OC npepcTaBAcH  AJEKBATHEIMH  (JOPMaMK M METONAMH  OUEHMBAHME, COMEPHMHT
OBOCHOBAHHEE NOKAATENH, KPUTEPHH W YpoBHH CpHOPMHPOBAHHOCTH KOMNETEHIMHA, KOTOpE
O3B0 AT MpOBECTH KOHTPONEHO-HAMEDPHTeNEHELE MPOLETyPh O eK THEHO.
PaspaboTanHLA ¥ OPefCTABASHHEN A/ 3KCNEPTHIL! (GOH] OLEHOYHE CPEfICTE PEEOMEHIYETA K
HCIONBIDBAHWED B NPOEcce DONTOTOBKH GaKanaBpoB [0 HANPABTEHHE nogroToBks 44.03.05
allegarorwgeckoe 00pasOBaHMEs, HANPABAEHHOCTE (npodmne) ofpasopaTensHOR NpOTPaMME
Maremarura, Hudopmarmsa.

PenesacHT:
KAHIHAAT NETIIMTHISCKEX HEYE,

AOUENT knheTPEl BRCIER saTemaTise Tl §
Cufly pm. ML, Peinethens e

-,E%?ﬁ:; r 2 A .

o 7 .\,.:
E__-:;-ﬂff-" NPl P BN ST lae— N,
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1. Ha3HaueHue (pOHIa OLIEHOYHBIX CPECTB.

1.1. Heabtwo cozmanus DPOC muctummuabl «Teopust GyHKIHA IEHCTBUTEIBHOTO
NIEPEMEHHOT0»  SIBJISIETCA  yCTAHOBJICHUE COOTBETCTBHUS Y4E€OHBIX JOCTHXKEHUMU
3aIUIAaHUPOBAaHHBIM  pe3ysbTaraM  OOy4eHHMss U TpeOOBaHUSM  OCHOBHOU
npodecCHOHATEHON 00pa30BaTeILHOM MPOTPaMMBI, padodeii MPOTpaMMBbl TUCIIATUTAHBI.
1.2. ®OC mno aucturmumHe «Teopus (yHKUMI JEHCTBUTENBHOTO MEPEMEHHOTOM
3aJa4m:

- OlIEHKa YpOBHS C(hOPMUPOBAHHOCTU KOMIIETEHIIUM, XapaKTEPUIYIOIIUX CIIOCOOHOCTD
BBIITYCKHUKA K  BBIMIOJHEHUIO BUIOB MPOGECCUOHATBHOW  JIESITENIbHOCTH 10
KBaIM(pUKaMK OaKkajlaBp, OCBOCHHBIX B IPOLIECCE M3YUEHUS JaHHOM U CLIMIIMHBI.

1.3. ®OC pa3padoTraH Ha OCHOBAHNHM HOPMATUBHBIX IOKYMEHTOB!

- (emepambHOr0 TrOCYIapCTBEHHOIO  0Opa30BaTENbHOIO  CTAaHJApTa  BBICIIETO
oOpa3zoBaHus 1o HampasiieHuto oaArotoBku 44.03.05 Ilemarormyeckoe oOpa3oBaHue
(YpoBEHBb MarucTparyphbl);

- OCHOBHOM Mpo¢eccnoHanbHOW 00pa30BaTeIbHON NPOrPaMMbI BBICIIETO 00pa30BaHuUs;
- [lonmoxxenust o hopmupoBanuu GHOHIA OLIEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOJIS
YCIEBAEMOCTH, MPOMEXKYTOUHOM W HUTOrOBOM aTTecTalMd OOy4YaromMXcs IO
o0pa3oBaTeNbHbIM IPOrpaMMaM BBICIIEr0 0Opa30BaHUs — MporpaMMamM OakajaBpuata,
IporpaMmam CIEHUaINTEeTa, MporpaMMaM MarucTparypbl, MpOrpaMmaM MOJTOTOBKH
Hay4YHO-TIEAAroruueckux KaJapoB B CTYAEHTYpe B (eaepallbHOM TrOCyJapCTBEHHOM
OIO/DKETHOM YUPEXKJIEHUU BBICIIEro oOpa3oBanHus «KpacHosipckuii rocynapCcTBEHHBIN
negarorudyeckuit yausepcutet uM. B.I1. Acradresa u ero punuanax.

2. IlepevyeHb KOMIETEHUHMI € YKa3aHMEM J3TANOB MX (POPMUPOBAHUA B Ipouecce
U3Y4YeHUs] JUCHUILIMHBI « Teopust pyHKIUN JeHCTBUTEILHOI0 IEPEMEHHOTI 0»

2.1. Ilepeyenb KomneTeHUM, (OPMUPYEMBIX B MPOIECCE U3YUECHUS TUCIUILIAHBIL:

- CITOCOOHOCTh K KOMMYHHKAIIMH B YCTHON M MHUCbMEHHOW (hopMaxX Ha PYCCKOM U
WHOCTPAHHOM SI3BIKAX JUIS PEIICHHs 3a7ad MEXKIUYHOCTHOTO M MEXKYJIBTYPHOTO
B3anmoerctTus (OK-4);
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- CIIOCOOHOCTh paboTaTh B KOMaHJE, TOJEPAHTHO BOCIHPHUHMMATH COLIUMAJIBHBIE,
KYJIbTypHBIE ¥ THaHOCTHBIC pasmuuns (OK-5);
- TOTOBHOCThH CO3HABaTh COIMAJBHYIO 3HAYUMOCTh CBOEU OynyIel mpodeccuu,
00J1a1aTh MOTHBAIIMEH K OCYIIECTBIICHHUIO TTpodeccrnoHanbHoi nestenprocTH (OITK-1);
- BIJIaJICHUE OCHOBaMH MPO(HECCHOHATBHOM ITHKU U peueBoil KyabTypsl (OIIK-

5);

- CIIOCOOHOCThH MCIOJIb30BaTh COBPEMEHHBIE METOBI M TEXHOJIOTUU OOYYCHUS U
auarnoctuku (ITK-2).

3.2.2. ®oHJ OLIEHOYHBIX CPeACTB (KOHTPOJIbHO-U3MEPHUTEIbHbIE MATEPHUAJIbI)

1.0. ITpumepHBIit BapuaHT TecTa (BXOJHON KOHTPOJIB).
1.1. BOHpOCBI K KOJUIOKBUYMY I10 MOAYIIIO 1.
1.2. Kontposbhas pabota Nel mo mogysto 1.
1.3. HpOCKTHO@ 3aJaHUC 110 MOAYJIIO 2.
1.4. KontposbHas pabota No2 nmo moaysmto 3.
1.5. Bomnpocsl k 3a4ery.
2. 2.IlepeyeHb KOMIETEHLHII ¢ YKa3aHHEM ITANOB UX (OPMHUPOBAHNS B
npouecce N3y4YeHusl IMCIUIIINHbI
3. Dranbl GOpMUPOBAHMS U OLIEHUBAHUSI KOMIIETEeHIIHIi
OuenoyHoe
. JMCUMIIMHBI, IPAKTHKH, Tu cpencrro/
OMIICTCHIIMU JacTByrOmue B pOpMHUPOBAaHUU
1 y yrom (bopmup KOHTPOJIS KHAMbul
KOMIIETCHIIMHU
HOMep | opma
OK-4 «cmocoben k I?ei‘:ee;ﬁgggﬂm OCHOBLI IPOfeceHOHATELHOM Tekymuii 4.2.2 | Komnok
KOMMYHUKaAIUH B | Muocrpaumubiii s3bix KOHTPOJIb BUYM
YCTHOﬁ " DreMeHTapHas MaTeMarTuka (anredpa)
o MaremaTnueckas JOoruka
IIHCbMCHHOUN (bOpMaX JIuCKpeTHAs MaTeMaThKa
[pukaagHbie 332491 MIKOILHOTO KYpCa MATEMATHKH
Ha pyccxkoM u OnuMInuaHpIe 3a1a4u [0 MaTEMaTHKE HpOMe)KYTOLIH 3.2.1 3auer
HHOCTPAHHOM S3BIKAX | Vcropus maTeMaTHKu
JUISL pelIeHMs 3ajad ﬁcmpm MaTeMaTHIECKOTO 06Pa30BAHHUS a1 aTTeCTalusA
OJITOTOBKA K C/laue U ¢/[a4a roCy/[apCTBEHHOTO
MECKINYHOCTHOI'O H | sx3amena
MEKKYJIBTYPHOTO gﬁ%gﬁﬁ I;(O?:(I,I;IR I/é 3aIUTa BBITyCKHOM
< paboTHI
B3aUMOACUCTBUA» IMenaroruyueckas MPaKTUKa MHTEPHA
Meroauka 00yueHuUs 1 BOCIIUTAHUA IO MTPOQHUITIO
MaTeMaTHKa
OK-5 Puiocodus Texymmit 4.2.4 | Kontpo
Cornonorus
«CHOC06HOCTBIO Kym,'ryponorp[s{ KOHTpOHI) JIbHasA
pa6OTaTL B KOMaHJIE, Monynb "Teop:emqecxne OCHOBBI IPO(ECCHOHATBHON pa60Ta
JACATCIBHOCTH
TOJICPAHTHO Icuxomnorust
BOCTIPHHHMMAT Moy, "Haydisie ocroBb! yueGio- IMpomexxytoun | 3.2.1 | 3ager
mpohecCHOHATBHOM eI TeNbHOCTH
COIMaJIBHBIC, OCHOBBI y4eOHOIT IEATENLHOCTH CTY/IEHTA ad aTTecranusa
Maremaruka
KYyJIbTYpHbIE y | Marewa
JIMYHOCTHBIC MaremaTHuecK1i aHAM3 U SJIEMEHTBI TEOPHH
pazIHYHs» g;‘gg;;
OrneMeHTapHas MaTeMaTuka
Teopust HpyHKIMI NEHCTBUTEIBHOTO IEPEMEHHOTO
OcHoBBI TeopuH (HYHKIMH KOMIUIEKCHOTO
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HIePEMEHHOTO
IpodunsHOE HccIenoBaHNE B 00IACTH MATCMATHKH
pO(UIBHOE HCCIIC0BAHNE B 001aCTH HH(POPMATHKH
DnemeHTapHas anredpa

DeMeHTH! anreopsl

WHpopMalMOHHbIE TEXHOJIOTUH B MaTeMaTHKE
KowmmnbroTepHas anrebpa

OCHOBaHUS TEOMETPUH

JIOTONIHUTE b HBIE TJIaBbI TEOMETPHU

Hcropust MateMaTUKu

Hcropust MaTeMaTHaeckoro oopasosanus B Poccuu
JuddepenipanbHas reoMeTpust

JInHUM 1 TOBEPXHOCTH B €BKIIMJOBOM HPOCTPAHCTBE
Kiaccnoe pykoBoacTBo

OCHOBBI KJIACCHOTO PYKOBOZCTBA
IIpousBoaCTBEHHAS MTPAKTHKA

IMpaxTyKa 1o MoIy4eHHIo IPOdeCCHOHATEHBIX
YMEHHI H ONbITa IPO(YECCHOHATBHOI ACSITEIbHOCTH
IMoaroroska K cijaue U cliaua rocy1apCTBEHHOTo
JK3aMeHa

IoaroToBka K 3aIiuTe U 3alMTa BBIITYCKHOM
KBaTH()UKAMOHHON PabOThI

INenarornueckas mpakTHKa HHTEPHA

Monyins "[IpodunakTrka sxcTpemusma”
ConuasibHble OCHOBBI MPO(UIIAKTUKY SKCTPEMHU3MA 1
3aBHCHMBIX (QOpPM ITOBECHHS B MOJIOJIEKHOIT cpene

OIIK-1
0CO3HaBaTh
COLMATILHYIO
3HAYUMOCTD CBOEH
Oynymieit mpodeccun,
o0J1axaTh
MOTHBaIMEH K
OCYIIECTBIICHHUIO
npodeccHoHATEHOM
JEATEILHOCTH

«'O0TOB

OO0wIeKyIbTYpHBIE OCHOBBI IIPodeccuoHaIbHON
JIeATEeNbHOCTH

Couumonorus

Pazpnen"Teopernueckue 0CHOBBI MpodeccuoHanbHOM
JiesITeNIbHOCTH "

Icuxonorus

Ilenaroruka

DnemMeHTapHas MaTeMaTHKa (aiareopa)
DieMeHTapHas MaTeMaTuka (TeoMeTpusi)
MaremaTtuyeckas JOruKa

VH(popMaIlOHHEIE TEXHOJIOTUH B MaTeMaTHKe
JluckperHas MateMaTuka

Teopust BepoATHOCTEH U MAaTEMaTHYECKasi CTATUCTHKA
®dusuka

[MpuxnagHsle 3aJa4n MIKOJIBHOTO Kypca MaTeMaTUKH
OnuMnuagHele 3a1a4H 10 MaTEMaTHKE
TTomukonTtekcTHbIN Paznen- MaTemaTHka
TTonukonTekcTHRIN Pa3nen- MmaTeMaTHueckoe
o0pazoBaHue

JloTONHUTENBHBIE TIIaBHI aITeOpBI U FeOMETPHU
AnreOpandecKkue U reOMeTpUYEeCKUe CTPYKTYPHI
HUcropust MaTtemaTuku

Vcropust MaTeMaTHIeCKOro 00pa3oBaHuUs

INpaxTHKa 1o MOTyYeHHIO EPBUIHBIX
npodeccroHaTbHbIX YMEHUI U HABBIKOB, B TOM YHCTIE
MIePBUYHBIX YMEHHI U HAaBBIKOB HAayJHO-
HCCIIeIOBATENbCKOM AesITeNBHOCTH

IpakTuKa 1o noy4eHUIo npohecCHOHATBHBIX
YMEHHUH ¥ ObITa NPO(hECCHOHAIBHOH AeSITEeITHHOCTH
IMpennuuioMHas IpaKkTHKa

INoxaroroBka K caade U caya ToCyIapcTBEHHOTO
9K3aMeHa

IMToxroroBka K 3aIUTe U 3aIJUTA BBITYCKHOM
KBaJIU(UKALMOHHON paboThI

INenarornyeckas mpakTHKa HHTEPHA

MeTtonuka 00y4eHus ¥ BOCITHTAHHS 110 IPOQHITIO
MaTeMaTHKa

Texymmit
KOHTPOJIb

4.2.3

IIpoexr
HOE
3aJlaHu
e

OIIK-5-
OCHOBaMU
npo¢eCcCuOHATBHON
OTUKM U  pEeYeBOH
KYJIbTYpPbI

BJIaJICHUC

dunocodus

Pycckuit s13bIK U KynbTypa peun
Meparoruka

CoBpeMeHHbIe TEXHOMOMMK 0byYeHust
MaTtemaTuka

NHdopmaTuka

Teopusi BEpOSITHOCTEN M MaTeMaTuyeckast
cTaTUCTUKa

MaTtemaTnyeckas norvka
MaTeMaTUYECKUIA aHaNM3 1 3IEMEHTbI TEOPUM
yHKUMN

Texymmit
KOHTPOJIb

4.2.3

[Ipoext
HOE
3aJlaHU
e
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Anrebpa

SneMeHTapHas MaTeMaTuka

YucneHHble MeToAb!

MHdbopMaLUMOHHbIE CUCTEMBI U CETU
MpodunbHoe nccnegosaHve B 0b6nactu
MaTemMaTukm

Teopus yHKUMIA AEACTBUTENBHOTO NEPEMEHHOrO
OCHOBHbIE CTPYKTYpbl MaTEMaTUYECKOro aHanm3a
OCHOBbI TEOPUM (YHKLMIA KOMMIEKCHOTO
nepemMeHHoro

Teopusi aHaNUTUYECKUX DYHKLMM
dneMeHTapHas anrebpa

SnemeHTbl anrebpsbl

[nckpeTHas MaTeMaTuka

M36paHHble BOMpOCh! AUCKPETHOM MaTeMaTUku
ApxuTekTypa npodeccMoHanbHOro KoMMbioTepa v
orepaumoHHbIE CUCTEMBI

YcTpolicTBa NepcoHanbHOro Komnbtotepa
KomnbloTepHoe MoaenvpoBsaHve
MogennpoBaHve MHPOPMALIMOHHbIX CUCTEM
3awmTa nHdopmaumm

WHdbopMaumoHHas 6e3onacHoCTb
[nddepeHumanbHble ypaBHEHUS
[lononHWTenNbHbIE FNaBbl MaTEMaTUYECKOro
aHanuza

WcTopus maTemMaTuku

WcTopusa maTtemaTuyeckoro obpa3oBaHus B
Poccumn

OCHOBbI UCKYCCTBEHHOTO MHTEN/IEKTa
KnbepHeTnueckme cucTeMbl AesTeNbHOCTH
yenoseka

MpakTnka No NonyyYeHNIo NEPBUYHBIX
NpodeCccoHanbHbIX YMEHUI 1 HABbIKOB, B TOM
yuncsie NEPBUYHBLIX YMEHUIN U HaBbIKOB Hay4HO-
1ccnefoBaTenbCKoN AesTeNbHOCTU
MpeaaMnioMHas npakTuka

MoaroToBka K caadve v caada rocyaapCTBEHHOro
3K3aMeHa

MoaroToBKa K 3aliMTe U 3aLUMTa BbIMyCKHOM
KBaNMPUKaLMOHHON paboTbl

MeToamka obyuyeHns matemaTvke

OCHOBbI BOXaTCKOW AeSTENbHOCTH

Mopaenv BoCnUTbIBaOLLEN Cpefbl B
obpa3oBaTesibHbIX OpraHM3aUumsX, OpraHM3aumsax
oTabIXa AeTel U UX 0340poBEHUs

I1IK-2 «CIOCO0EH
HCIIOJIb30BAaTh
COBPEMEHHBIE

METO/IbI u
TCXHOJIOTUH

oOyueHus u
ANATrHOCTUKHN

IIcuxomnorus

Tlemaroruka

OCHOBBI HAY4HOH JIEATeIbHOCTH CTYIeHTa
CoBpeMeHHBIE TEXHOJIOTMH UHKITIO3UBHOTO
oOpa3oBaHHs

Juddepenipanpubie ypaBHEHUS

T'eomerpus

MareMaTH9IecKHil aHAJU3 ¥ 3JIEMEHTHI TEOPHU
bynkmii

Dusnka

DnekTHBHAs IUCIMININHA 110 001I1eil Ppusnaecko
MOATOTOBKE

DeKTHBHAS AUCIUILTMHA TI0 TOJABHXHBIM U
CIIOPTUBHBIM UIpaM

OneKkTHBHAS TUCLHIUIMHA 10 (QU3HIECKOH KyIbType
Juts obyuaronuxcs ¢ OB3 u uHBanu108
IMpuknagHble 3aJa490 MIKOJIBHOTO Kypca MaTEMaTUKH
OnuMIuaHbIe 3a/1a9H [0 MaTeMaTHKE
TTonukonTekcTHRIN Pa3nen- MmaTemMaThka
TTomukonTekcTHBIN Paznen- MaTeMaTHuecKoe
obpa3oBaHue

TpakTHKa 1O MOTYYEHUIO IEPBUYHBIX
npo¢ecCHOHATIBFHBIX YMEHHIT U HABBIKOB, B TOM YHCIIC
TIEPBUYHBIX YMEHHUI U HABBIKOB HAayJHO-
HCCIIE0BATENbCKON NEATEIbHOCTH

I[NpakTyKa 110 MOTy4YEeHHIO POHECCHOHATBEHBIX
YMEHHI ¥ OIbITa NPO(ECCHOHATIBHON IS TSIbHOCTH

TeKYIIUN 4.2.4 | Ilpoekt
HOe
3a7aHu
e

IIpomexxyroun | 3.2.1 | 3auer

as aTrecranusa
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HpeZlZlI/IHJ'IOMHaH TIpaKTHUKa
OK3aM€Ha

KBaH(DUKATHOHHON PabOTHI

MaTeMaTHUKa

ToaroToBka k caue u caya rocyJapcTBEHHOTO
IloaroroBka K 3aIiuTe U 3aIUTa BBITYCKHOMN

IMenaroruyeckast PakTUKa HHTEPHA
Mertonuka 00y4eHus ¥ BOCITUTAHHS 110 POQUITIO

3. ®oH/ OLIEHOYHBIX CPEACTB JJIsl MIPOMEKYTOUHON aTTecTaluu
3.1. ®OoH/IbI OLIEHOYHBIX CPEJICTB BKJIIOYAIOT: 3a4€T, SK3aMEH, IPOCKTHOE 3a/IaHHE.
3.2. O1ieHOYHBIE CpeaICTBA
3.2.1. Onenouynoe cpenctBo «Bonpocer x 3auemyy. Pa3zpaboTumku K.(.-M..H., JOIECHT Kadeapsl
Marematuku 1 MOM B By3e A.B. barauyk
Kputepuu orieHuBaHus o OLICHOYHOMY CPEACTBY «Bonpocwl k 3auemy»

DopMuUpyeMbI Boicokmii ypoBeHnb | IIpoaBUHYTBHIN basoBnblii YPOBEHb
KOMIIeTeHIIUH c¢(popMHPOBAHHOCTH YPOBEHb c()OpMHPOBAHHOCTH
KOMIIeTeHIIH copMHPOBAHHOCTH KOMIIeTeHIU
KOMIIeTEeHIH I
(87 — 100 GammoB) (73 — 86 6amoB) (60 — 72 6ammoB)
OTnu4HO/ 3a4TEHO Xopomio/ 3a4TeHO Y 10BIE€TBOPUTENHEHO/
3aYTEHO
OK-4 Cnocoben rpamoTtHo, | CriocoOeH u3narath | CiocoOeH JaTh OTBET
apryMeHTHPOBaHO CBOIO TOYKY 3pEHUS IPU | UCHOIb3Ys TOJIBKO
u3jlaratb  CBOKO  TOYKY | OTBETE. MOJIeTbHBIA  00Opasell,
3pEeHMsI IIPU OTBETE. CriocobeH  BBICTPOUTBH | CBOEBPEMEHHO
Crniocoben JIOTHYECKH | OTBET UCIIOJIB3YS | pearupys Ha
BBICTPOUTh ~ OTBET  HE | MOJENIbHBIA oOpasel, HO | 3aMe4aHusl.
HCIIOJIb3YsI MOJICJIBHBIN | IPOSIBIISAL ~ KPEaTUBHBIN
obpaser, HPOSIBIIAS | MOIXO/.
KpEaTUBHBIN IMOAXO.
OK-5 OTBeThI COOTBETCTBYIOT OTtBeTbl COOTBETCTBYIOT | OTBETHI COOTBETCTBYIOT
BOIpPOCY, 000CHOBaHBbI, B BOIpPOCY, 000CHOBaHbI, B | BOIIPOCY, 0OOCHOBAHHBI,
HUX YETKO OOJIBIIMHCTBE CJIy4aeB B | B OCHOBHOM B HUX
IIPOCIIEKNBAETCS HUX YETKO YETKO MPOCIIEKUBACTCS
CUCTEMHOE 3HaHUE MIPOCIIEKNUBAETCS CUCTEMHOE 3HaHUEe
B 00JIaCTH METOJUKHU CHUCTEMHOE 3HaHUE B 00JIaCTH METOJUKHU
o0y4yeHHs MaTeMaTHKe B B 00J1aCTH METOJUKHU 0o0y4yeHHsI MaTeMaTUKe
COOTBETCTBUU C oOyueHus: MaTeMaTUKE B | C IOTPEOHOCTAMU
NoTpeOHOCTAMU COOTBETCTBUH C paboTtonarens
paboTtonaTens MOTPEOHOCTAMHU Bnaneer
Bnageer paboTtonarens COOTBETCTBYIOILIEH
COOTBETCTBYIOIIEH Bianeer TEPMUHOJIOTHUEN
TEPMHUHOJIOTHEN COOTBETCTBYIOLIEN
TEPMHUHOJIOTUEH
[1K-2 OTBeTBI COOTBETCTBYIOT OTtBeThl COOTBETCTBYIOT | OTBETHI COOTBETCTBYIOT

BOIPOCY, 00OCHOBAHHI, B
HHUX YCTKO
MPOCIIECKUBACTCS
3HAHWE
OCHOBOIIOJIATAOIINX
TTOJIOXKEHUH TSl 0TOOpa
TEXHOJIOTUH, METOJIOB U
CpeICTB 00yueHus

BOIPOCY, 00OCHOBAHHI, B
HHUX YCTKO
MPOCIIECKUBACTCS
3HaHHE OOJLIIMHCTBA
OCHOBOITOJIArar0IINAX
TTOJIOXKEHUH TSl 0TOOpa
TEXHOJIOTHI, METOIOB U
CPeNICTB 00yUYeHHUS

BOIPOCY, 0OOCHOBaHHBI,
B HUX B OCHOBHOM
MIPOCIIEKUBACTCS
3HAHUE
OCHOBOITOJIAralOIINX
MOJIOXKEHUH ISl 0TOOpa
TEXHOJIOTHii, METOHOB U
CpEICTB OO yUEHHS
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4, ®OoH]1 OLIEHOYHBIX CPCACTB I TCKYIICTO KOHTPOJIA YCIICBACMOCTHU

4.1. ®OHIBI OIICHOYHBIX CPEJICTB BKJIFOYAIOT:
— KommokBuym o mosyio 1, 2;
— KontponsHas pabora 1, 2;
— IIpoekTHOE 3ananue.

4.2.1 Kputepun olleHUBaHUs CM. B TEXHOJIOTUYECKOM KapTe pelTuHra B paboueil mporpaMmme

TUCIATLIINHBI

4.2.2. Kputepuu olleHUBaHUS OLIEHOYHOTO CpeAcTBa «Koanokeuym»

Kpurtepuu onenuBanus

KoaunuyecTBo 0a/1710B

(BKJIaJ B peTHHI)

YeTko, JaKOHHYHO ChOpMYIUPOBaHa MpodiieMa 4
[IpencraBieH aHaau3 pa3jaInyHbIX TOYEK 3PECHHUS 4
W3nmoskeHa coOOCTBEHHAs TOYKA 3PCHMSI, ADTYMEHTHI B €€ MOJIb3Y 4
[TpencraBieHbI BHIBOJIBI 8
MaxkcuManbHbIH Gasu 20

4.2.3. Kputepuu olileHUBaHUs OLICHOYHOTO cpeAcTBa «/IpoexmHoe 3a0anuey

Kpurepun oueHuBanusi

KoanyecTBO 0a/1710B

(BKJIaJl B peMTHHT)

ApryMEHTUPOBAHHOCTD 4
Beinonnenue 3aganuii 4
[TpencraBieHbl METOIMYECKHE pa3pabOTKH 4
CaMOoCTOSATENBHOCTh 8
MaxkcuMabHbIN 0an 20

4.2.4. Kputepuu olleHUBaHuUs O1lleHOYHOTO cpefcTBa «Koumponvnas pabomay

Kpurepun onenuBanus

KoaundecTBo 0a/1710B

(BKJIaJ B pEHTHHI)

BrinosHeHs! Bee 3ajaHus 5
[IpaBUIBHOCTB BBINOJHEHHUS 3aJaHUI 5
MaxkcuMabHbIN 0an 10
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6.0. Tect (BXOOHOW KOHTPOJIb)

x, ecmu X <=3,
1. ®opmyna f(x)=<9-x’, ecmu—3<x<3,
—x, ecimmx>3
a) 3amaeT GyHKIHIo Ha (-00; -3] U [3; +0);
0) He 3a7aeT PYHKIMIO Ha
(-00; +00);
B) 3a7aeT QPYHKIIMIO Ha (-00; +00);
r) 3amaet GpyHkuuio Ha [-3; 3].

sin 10x — 2cos 3x
6 + ctg°x

2. OyukIusa f(x) =

a) OrpaHUYEHa CBEPXY, HO HE OTpaHUuYEHa CHU3Y;
0) orpaHuyeHa;

B) HE OIpaHUYEHA HU CBEPXY, HU CHU3Y;

') OTpaHUYeHa CHU3Y, HO HE OTpaHHYEHa CBEPXY.

3. Eciim mocnenoBarenbHOCTD () — OecKkoHEeYHO OobImas v lim x, =d, d =0, TO

osco
a) MOCJIe0BATEIBLHOCTD (Xn- Vn) — OECKOHEUHO OOJIbIIA;
6) lim (x,-y,)=d;

oo
B) MOCJICAOBATEIILHOCTD (Xn- yn) — OTPAaHUYCHA;

I') HAYEro OMPEJCIICHHOIO0 O  TOCJIEI0BAaTEIbHOCTH (Xn- yn) CKa3aTh

HCIIB34.

. X
4. Ecmu (xn) 1 (Yn) — OeCKOHEUHO OOJIBIIINME TOCICI0BATEIBHOCTH, TO lim

n—o yn

paBeH:
a) oo;
0) 0;
B) HeKOoTOpoMy uuciy a #0;

T') HUYETO OMpPEIeNIEHHOTO 00 3TOM Tpeesie CKa3aTh HEelb3sl.
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5. Hucno A HaszwiBaeTcs npenaenom GyHkuuu f npu x — oo, eciu:

a) s moboro £ >0 cymecTtByer Takoe ¢ > (), 4TO AN BCEX X,
YIOBJICTBOPSIONINX HEPABEHCTBY |X| > ¢, BBINMONHICTCS HEPABEHCTBO
[f(x)-Al<e;

0) s moboro ¢ >0 cymecTtByer Takoe ¢ > (), 4TO AIA BCEX X,
YJIOBJICTBOPSIONINX HEPABEHCTBY |x| < ¢, BBIMONHICTCS HEPABEHCTBO
[f(x)-Al<e;

B) s mrob6oro £ >0 cymecTByoT ¢ > () X, TakKHe, 9TO KaK TOJIBKO

x| > ¢, Tak |[f(X)-A|<g;
1
r) IS € >~ CYWECTBYET TaKoe ¢ > (), 4TO WIS BCEX X, YIOBJIETBOPSIOLINAX

HEpaBEHCTBY |X| > C, BemonHseTcs HepaBeHCTBO |f(X)-Al<e&
6. ®ynknuus f, 3agaHHas B TOYKE Xo U HEKOTOPOH €€ OKPECTHOCTH, HAa3bIBACTCS
HEIIPEPBIBHOM B 3TOM TOYKE, ECIIU:

a) lim (f(x, +Ax) = f(x))) = Ay;
6) lim f(x, +Ax) =0,

B) lm (f(x, +Ax)~ 1(x,)) =0
r) Jm (f (6 +A0) + £ (%)) =0.

1-x%, ecmx< 0,
7. ®ynxuus f (X) = B Touke xo = 0
x> +1, ecu x>0

a) HEMPEPBIBHA TOJBKO CJIEBA;
0) HenpepbIBHA TOJIBKO CHPABA;
B) pa3pbIBHA;
') HEPEPbIBHA.
8. He BbIuMcCIISIsI MHTETpaioB, a UCXO/S U3 YCIOBUM MHTETPUPYEMOCTH, YOSK1aeM-

Cia, 4YTO 6y,ueT KOPPCKTHO IIOCTABHTHL BOIIPOC O BBIYHUCICHHMHM HHTCIpalia
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3
J. f (X)dx mis pyskmn
-3

a) f(x) =

> | =

0)f (x) =tg x;
SHONIEIE

-1 eciu—-1<x<0,

0100
In X,ecru0 < x < 3.
9. YHucro | Ha3bIBaeTCs ONMpeIeICHHBIM HHTErPajioM OT GYHKIIMK f 10 OTpe3Ky [a; b],
eciu
a) V &30, V 8>0 u npu mrobom pazoueHnn otpeska [a; b] Ha wactu, mumb 061 A<J,
¥ IIPOM3BOIILHOM BEIGODE TOUEK &, BBIIOIHACTCS HEPaBEHCTBO | -1 | < €
0) V >0, 3 6>0 Takoe, 4uTo mpu JTFOOOM pa3OueHUM oTpe3ka [a; b] Ha wacTu, jawmb
Obl A>0, U MPOU3BOJILHOM BBIOOPE TOUEK Ex BHIMOJIHSAETCS HEPABEHCTBO lo-1]<
g
B) V £>0 m npu moboMm pa3dmeHnu oTpe3ka [a; D] Ha 4YacTH ¥ TPOU3BOJHLHOM
BBIOOpE TOYEK &y BBINOJIHAETCS] HEPABEHCTBO lo-1]<¢;
r) V &>0, 3 6>0 Takoe, 4To npu Jr000M pa3OueHuun oTpeska [a; D] Ha wacTwh, auIIb
OBl A<8, W MPOM3BOIBHOM BEIGOPE TOUYEK & BBIIIONHSIECTCS HEPaBeHCTBO | o-1 | <
€.

10. OcHOBBIBasICh Ha TEOMETPUUYECKOM CMBICIIE OTPEICIICHHOTO HHTETPalia, YOeK-

0
JTaeMcsl, YTO HHTETpal I V25—x2 dx paBen
-5

25
a) —m,
) 2

0) %n;

B) 10m;
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r) 5.
11. Beibepure yciioBuUs, SBISIIOUIMECS CYIIECTBEHHBIMU B ONPEECICHUH ONPEAEICHHOTO
UHTETpasa:
a) IPOU3BOJIBLHOCTH BHIOOPA TOUEK &,
0) HEMPEPBIBHOCTh TOJBIHTErPAIBHON (PYHKIINH;
B) MPOM3BOJIBHOCTH pa30reHusl OTpe3Ka HHTEIPUPOBAHUS HA YaCTH;
I') OTPaHUYEHHOCTb MOJIBIHTETPAILHON (PYHKLINH.
12. Cpennee 3nauenue Gynkuun Y = —3x>+4X ma orpeske [0;3] paBHO
a) —3;
0) -9;
B) 3;
r)9.

13. CpaBnure: _b[hdx U j).dx} dy
a a 0

a) >,

0) <;

B) =;

I') 3aBHCHT OT 3HA4YCHHI 4, b, h.

14. Ecu dyukiuu f(X,y,z) unterpupyema B odnactu D, To oHa B D:

a) HEeTIpEpbIBHA;
0) orpaHuvcHa;
B) UIMEET HEIPEPhIBHBIC YaCTHBIC MPOU3BOJIHBIC ;
r) nuddepenurpyema.

HDOBGDHCMBIG 3HaHMi, YMCHHUS, KOMIICTCHIIMH. 3HaHWE OCHOBHBIX TOHSITHMI

MaTeMaTUYECKOr0 aHalin3a; YMEHUE UX HCIO0JIb30BaTh MPHU PELICHUHM MPAKTUYECKUX
3agau. OK-4, OIIK-1.

6.1. Bonpochl K KOJJIOKBUYMY

(Paznenl)
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1.ITonsitre Metpuyeckoro npocrpanctia. [pumepst (R", Cpay).

2.0OKpecTHOCTh TOYKM B METpUYECKOM IpocTpaHcTBe. [Ipenen  mocienoBaTenbHOCTH
TOYEK B  METPUYECKOM  mpocTpaHcTBe. OCHOBHBIE  CBOIICTBAa  Ipenena

IIOCJIEIOBATEIbHOCTH.
3. OTKpBITbIE MHOXKECTBA B METPUYECKOM MPOCTPAHCTBE, UX OCHOBHBIC CBOWCTBA.
4. 3aMKHYTbIE MHOKECTBA B METPUYECKOM ITPOCTPAHCTBE, UX OCHOBHBIE CBOMCTBA.
5. OToOpakeHuss METPUUYECKUX MTPOCTpaHCTB. HenmpephIBHOCTE OTOOpaKEHUH.

6. JIunelinple HOpMHUPOBaHHbIE pocTpaHCcTBa. [Ipumepsl. MeTpu3zyeMocTh JTMHEHHOTO

HOPMMPOBAaHHOTO ITpocTpaHcTBa. Hopma n MeTpuka.
7. KoMImakTHpIE MHOXECTBA, UX OCHOBHBIE CBOMCTBA.
8. HenpepriBHBIE 0TOOpaKEHHUSI KOMITAKTHBIX MHOKECTB.

9. [Nonuble MeTpuUecKue mpocTpaHcTBa. [Ipumepsl.

10. ITpuHIMO CKUMAOIIMX 0TOOpaKEHUH U €ro IPUMEHEHHUS.

[IpoBepsieMble 3HAHWS, YMEHHUS, KOMIICTCHIIWM. 3HaHue XAPAKTCPUCTHUICCKUX
IIPU3HAKOB MCTPHYCCKOI'O IIPOCTPAHCTBA, IIOJHOIO MCTPHUYCCKOI'O IIPpOCTPAHCTBA,
KOMIIAKTHOI'O MHOXXCCTBA, KJIaCCI/I(bI/IKaI_II/II/I TOUCK MCTPHUYCCKOIO IIPOCTPAHCTBA,

YMCHHUC YCTAHABJIMUBATDb B3aMMOCBA3b MCKAY CXOAHUMOCTBIO IO PA3JIMYHBIM MCTPHKAM.
OK-5, OIIK-5.

6.2. KouTpoanHas padora Ne 1

(Pa3nenl)
Bapuanm Ne [

1. Jlokaxkute, YTO TP HENPEPHIBHOM OTOOPAXKEHUH MPOoOpa3 OTKPHITOTO
MHOECTBA SIBJIICTCS OTKPHITHIM MHOYKECTBOM.

2. SIBnsgercs nmu GhyHIAMEHTAIBHOM MOCIIEAOBATEIBHOCTD Y, (X) = X" B MPOCTPAHCTBE

44
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3. JokaxuTte, 4yTO ypaBHEHHE X-—gsSinXx=m TOpu JOOOM M U O<g<l HMeEET

€IMHCTBEHHOE pELIEHUE U €ro MOXHO HaWTH METOJOM IOCIIEA0BATEIbHBIX
pUOIKEHUH.
4. TlpuBemuTe MpUMEpP 3aMKHYTOI'O MHOXECTBa B R?.
Bapuanm Ne 2
1. JlokaxxuTe, 4TO pacCTOSHUE p(X;Y) €CTh HEMpepbIBHAS (QYHKIUS OT MEPEMEHHBIX
XuYy.
2. SIBnsercs JM  TOJHBIM IPOCTPAHCTBO HATYPAIbHBIX UHCEI C METPUKOM

|m—n|,)

p(m;n) =
mn

3. SABnsercs au otobpaxenue f(x)=sin X YUCIOBOU MPAMOM B CEOSI CKUMAFOIITIM ?

4. IlpuBeanuTe NpUMeEp 3aMKHYTOTO MHOKECTBA B Ci, ;.

[IpoBepsieMble 3HAHUS, YMEHUsS, KOMIIETCHLHMH. 3HAHUE XapaKTEPUCTHUYECKUX
MIPU3HAKOB METPHUUYECKOTO MPOCTPAHCTBA; YMEHHE KOHCTPYUPOBATh I'€OMETPUUECKHUE
o0Opa3bl NpU Pa3TUYHBIX OTOOPAKEHUSX METPUYECKHX IPOCTPAHCTB, HMCHOJIb30BAThH
OPUHIUI  CKUMAIOMIMX  OTOOpaXEHWH TNpHU  pPEIICHUH  alreOpanveckux |
¢bynkunoHaneHbIX ypaBHeHuil. OK-4, OITK-5.

6.3. [IpoekTHOE 3a1aHHE

(Pa3znen?)

Tema 1. Monomonnwie pynkyuu

I]ens: M3y4uB CBONCTBA MOHOTOHHOM (DYHKITMH, OMUCATh MX JOKA3aTeIhCTBA U
MOKa3aTh MPUMEHEHHUE CBOMCTBA MOHOTOHHOCTH (DYHKIMM MPHU PEIICHUH HEKOTOPBIX
MaTeMaTUYECKUX 3ajad.

Ilpumepnoe cooepoicanue. CBONUCTBA MOHOTOHHOW (DYHKIIMU: MHOXKECTBO TOUEK
paspbiBa, UHTETPUPYEMOCTb, nuddepeHIUpyeMOCTb, HHTETPUPYEMOCTh
MPOU3BOJIHOM (M JpYyTrUe, KOTOPBIE CTYJICHT MOXKET BhIOpATh CAMOCTOSATEINIBHO).

Jlumepamypa
1. Harancon WU.I1. Teopus ¢yHKIIMI BemeCTBEHHON niepeMeHHon. M.; 1974,
2. ®uxtenronsll .M. Kypc nuddepenimanbaoro u uHTErpaibHoro ucuuciaeHus. T.1.
M.; 1970.
3. Maxkapos I.I1. [lonmoaHuTENBHBIC TJIaBBI MATEMAaTUYECKOTO aHanu3a. M.; 1968.
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Tema 2. @ym(uuu C KOHEeYHbIM U3MEHEHUEM

Llenv: W3y4nMB OCHOBHBIC CBOMCTBa (DYHKIIMM C KOHEYHBIM H3MCHEHHEM,
OITUCATh MX JIOKA3aTEIbCTBA.

Ilpumepnoe cooepowcanue. CBSI3b € OTPAaHUUYEHHOCTBIO, apUPMETUYECKHE
ornepanyu HajJ QyHKIUIMHU ¢ KOHCYHBIM M3MEHEHHEM, CBOMCTBA BapHaluu (QyHKIIUHU C
KOHEYHBIM HM3MCHEHHEM, CBS3b C MOHOTOHHBIMH (DYHKIMSMHU, MHOXXECTBO TOYEK
pa3pbiBa, MHOXECTBO ToueK IU(P(HEpPEHIIUPYEMOCTH, HENPEPhIBHbIC (YHKIHHA C
KOHCYHBIMU U3MCHECHUSIMHU.

['eomerprueckoe NPUIOKEHUE Ki1acca GYHKIUNA C OrpaHHYCHHBIM H3MECHEHUEM
— CIIpsSMIIIEMOCTh HerpepbiBHOU kpuBol Y = f(X), X € [a,b].

Jlumepamypa
1. Harancon WU.I1. Teopus dbyHKIHMI BelleCTBEHHON niepeMeHHoi. M.; 1974.
2. Kommoropos A.H., ®omun C.B. Dnementsl Teopun QyHKIUN U GYyHKIIMOHAIHHOTO
a"aimmza. M.; 1972.

Tema 3. Aocmpaxkmmnan mepa Jleveza

[]ens: MOCTPOUTH M ONMHKCATH JIEOETOBY MeEpy Kak MPOJIOJDKEHUE MEPHI IO CXeMe
JleOera.

IlpumepHnoe codepoicanue. JlokazaTenbCTBO BCEX TEOPEM HAa MYTH MOCTPOCHUS
Mepel M: G — Ry; M - G - aAUTUBHAS Mepa Ha MOJIYKOJIbIIE G C €IUHUIICH:

1) mpogomxutre M (MY) Ha R (G) — MUHUMAIILHOE KOJBLO HAJ IOJYKOJBLIOM G.
Jlokazathb ~ €IMHCTBEHHOCTb MpOJOJDKEeHMs. Jloka3aTh  G-aJJUTUBHOCTH
npoposkeHus me;

2) mpomomxkuts M! (¢ R (0) Ha GynMaH eaMHMIBI MOIYKOIbLA) 0 BHEIIHEH
MephI 1*;

3) mocTpouTh JeOEroBy Mepy | Kak CyXeHHe U¥ Ha KIacC H3MEPHUMBIX
MHOECTB.

Jlumepamypa

1. Konmoropos A.H., ®omun C.B. DnemenTts Teopuu GyHKINNA U QYHKIIMOHATEHOTO
aHayimza. M.; 1972.
2. Toncros I'.Il. Mepa u unterpan. M.; 1974.

Tema 4. @yukyuu, cymmupyemoie ¢ K6aopamom

L]env: onrcaTh MPOCTPAHCTBO CYMMHUPYEMBIX C KBaJIpaTOM (DYHKITUH.

Ilpumepnoe cooeporcanue. Ly — runpbepToBo mpoctpancTBo. [lociaenoBarensHoe
J0Ka3aTeNbCcTBO TOro, 4ro L, — JuHeHOe mpocTpaHCcTBO, L, — eBKIMIOBO
MPOCTPAHCTBO (T.€. MPOCTPAHCTBO CO CKAJISPHBIM Npou3BeleHueM), L, — moyiHoe
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pOCTPaHCTBO, Ly — cenapabenbHOE MPOCTPAHCTBO. JlokazarenbCcTBO
CYIIECTBOBaHMs CYETHOTO Oaszmca W moctpoenue psna Dypee i f € L, mo stomy
0a3ucy ¢ MPUMEHEHHEM O0IIe TEOPUH TMILOEPTOBBIX MPOCTPAHCTB.

Jlumepamypa
1. Harancon WN.I1. Teopus ¢yHKIMM BelecTBEHHON mTepeMeHHoi. M.; 1974,
2. Kommoropos A.H., ®omun C.B. Dnementsl Teopun QyHKIUN U PYHKIMOHAIBHOTO
a"Haimza. M.; 1972.
[IpoBepsieMble 3HAHUS, YMEHHs, KOMIIETCHIIMU. 3HAHUE CBOWCTB H3MEPHUMBIX
MHOECTB, H3MepuMoit 1o Jlebery dhyHKIHM; yMEHUE KOHCTPYUPOBATH U3MEPUMBIE 110

Jlebery MHOXXECTBa, JOKa3bIBaTh pa3lIMYHbIE CBOMCTBa m3MepuMbiX (pyHkumii. OK-4,
OIIK-1, OIIK-5.

6.4. KouTpoanHas padora Ne2

(Pa3nen3)
Bapuanm Ne [

1. Tlokaxute, 4yro ecnu (PyHKUUS y = f(x) U3MEpUMa HA MHOXECTBE E, TO U
byHKIUS y =k f(x) TaKKe U3MEepHUMa Ha ’TOM MHOXECTBE.

2. JlokaxxkuTe, 4TO cienyromue (QyHKIIUM HHTETpUpyembl 1o Jlebery Ha oTpeske

xek, e K
r
, xeCK’ A

-x, xeJ,

2, xeQ

- KAHTOPOBO MHO>KECTBO, & CK - €ro JOIIOJIHEHHUE 40 BCero orpeska [0,1]

[0,1] ¥ BEIYMCIIUTE UHTETPAJIBI: a) f(x) :{

1,
; 0) f(x)={2

Bapuanm Ne 2

1. Tlokaxwute, 4TO eciu PyHKIUU y = f(x) U y = g(x) U3MEPUMBI HA MHOXKECTBE E
TO U QYHKIUSA y = f(x)+ g(x) TaK)Ke U3MEPUMA Ha 3TOM MHOKECTBE.

2. Jloxaxute, 9To cienyromue (yHKIIUA HUHTErpupyembl mo Jlebery Ha oTpeske

x*, xe€0,
[0,1] u BBEIYHCIIUTE WHTETPAJTbI. a) f(x)= ; 0)
-x, xelJ
2
X", x€ A,
f(x)=1" , TIne A MHOXECTBO alre0pandyeckux 4YHcCeNl, a
sm 7x, xe[0,1]]NCA

CA=R'\A.

[IpoBepsiemble 3HAHMS, YMEHUS, KOMIETEHIMU. 3HAHHUE CIOCO0a KOHCTPYHMPOBAHUS
uHTerpana Jlebera, ero OCHOBHBIX CBOMCTB, CBSI3U MEXKIYy MHTerpaiamu Pumana u
Jle6era; ymenue Beraucisath uarerpai Jlebera. OK-5, OIIK-1, OIIK-5, ITK-2.
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6.5. IPUMEPHBIE BOITPOCHI K 3AYETY

Jlokaxkute, 4yTo eciau A H3MEpHUMOE MHOXECTBO MOJIOKUTEIbHONM MEphbI, TO B

HEM CYUIECTBYIOT XOTA OBl  JBE TOYKH, PACCTOSIHUE MEXIY KOTOPHIMH

PaLMOHAJIBHO.

MmuoxectBa A u B usmepumsl nio JleGery, npuuem AnB=. Jlokaxkure, dYTO

IS 11000T0 MHOKECTBA E BEPHO pPaBEHCTBO
m(En(AuUB))=m(EnA)+m’(ENB).

MmuoxectBa A u B u3smepumsl o Jlebery, npuuem AnB =O. Jlokaxure, 4TO

IS 11000T0 MHOKECTBA E BEPHO pPaBEHCTBO
m,(En(AUB))=m,(EnA)+m,(ENB).

Jlokaxkute, 9TO JUIs1 J1IOOBIX U3MepuMbIX 10 Jlebery mHo)kecTB F G cripaBeanuBo
cootrourerrne m(F UG)=m(F)+m(G)-m(F nG).

SBnsiercst MM U3MEPUMON (PYHKIMEH CyMMa CXOJSILErocss Ha OTpe3Ke [a, b] pana

U3MEPUMBIX (PYHKITUI?

[IycTh x = ¢ (t) - U3MepUMas Ha MHOKeCTBE E (QyHKUMS, E, = ¢ (E) - MHOXECTBO
ee 3HaueHuM, a y = f(x) - QyHKUMS, HEMPEPHIBHAS Ha E,. BeisicHUTE, SABIAETCS
JI1 U3MEPUMON HAa MHOXECTBE E clokHast QyHKIUSA y = f((1)).

Ilycte y = f(x) u3MepuMa Ha MHOXECTBE E, E, - U3MEPUMOE MOJMHOKECTBO
MHOXecTBa E . OOs3aHO M MHOXXECTBO f(E,) OBbITh M3MepuMbIM? Eciu HET, TO
MIPUBEIUTE COOTBETCTBYIOIINN MIPUMED.

[lycth x=¢ (t) - byHKUUS, HEMPEpbIBHAS Ha OTpe3ke E =[a, B, E =@ (E) -
MHOXECTBO €€ 3HaYeHUuH, a y = f(x) - QyHKUUA, u3Mepumas Ha E,. O0s3aHa 11

OBITh M3MEPUMON Ha MHOXKECTBE E CIOXHas QGYHKIHS y = f(¢(t))?
1

[Tokaxxute, 4TO €cClin J' f(x)dx=1, f(x)=20 Ha oTrpe3ke [0,1], TO f(x)=1 TOYTH
0

BCIOTTY.
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3.2.3. AHaau3 pe3yJbTaTOB oOOy4YeHHs] H IMepeYeHb KOPPEKTHPYIOIIUX
MeponpuATHA Mo y4eOHOIl aucnumiuHe. V3ydeHue, B COOTBETCTBUU C yYEOHBIM
IUTAHOM, MpeAnoiaraeTcs HadyaTs B 2016/17 yu.r.

3.3. YueOHbIe pecypcehl.

3.3.1. Kapra squreparypHoro odecnedenust Aucuumiuabl (IIpunoxenue 6).

3.3.2. Kapra marepuajabHO-TeXHH4YeCKOM 0a3bl qucuuinubl ([Ipunoxenue 7).
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3.1.1. TexHosoruvyeckasi KapTa o0y4yeHUs1 JMCHUIIMHE

«TEOPUSI ®YHKIIVMHI JEHCTBUTEJIBbHOI'O IEPEMEHHOTI O»

AJIs1 00y4arIMxcst 00pa3oBaTe/ibHOIM MPOrpaMMbl

Hanpasnenue noarorosku: 44.03.05 Ilexarornyeckoe oopasoBanue

[Ipodunu noaroroBku «MatemaTuka», « Undopmarukar
KBanudukamnus: 6akanasp
(oO1m1ast TPyI0EMKOCTb 2 3.€.)

IIpunoxenne 4

HaumeHoBaHue pa3ie/ioB U TeM
AUCHMILINHBI

Bcero
JaCOB

AyYJIUTOPHBIX YaCOB

BCCTr'O

JIEKIAH

MPaKTUYECKHUX
3aHSATUN

nabopar.
pabot

Bueaynu-
TOPHBIX
4acoB

@OpMBI U METOBI
KOHTPOJIS

Pa3nen 1. MeTpuueckue mpocTpaHCTBA.

38

28

10

8

10

1.1. IloHsATHE METPUUECKOTO MPOCTPAHCTBA.
IMpumepst (R, Cpay; |2 u 1p.).

8

2

2

2

1.2. OkpecTHOCTH TOUEK B METPUUECKOM
npoctpancTBe. OTKPBITHIE, 3AMKHYThIE
COBEpUICHHbIE MHOKECTBA B METPUYECKOM
MIPOCTPAHCTBE U UX CBOMCTBA. CTpoeHue
OTKPBITHIX, 3AMKHYTBIX COBEPIIICHHBIX
MHO’KECTB Ha YUCJIOBOM IIPSAMOU.

10

1.3. JIuHeliHOE HOPMUPOBAHHOE IIPOCTPAHCTBO KaK
pUMep METPHUYECKOro npocTpancTsa. [Ipenen
[10CJIEI0BATEIbHOCTH TOYEK METPUUECKOrO
npocTtpaHcTBa. CXOAUMOCTB IO METPHUKE U IO
HopMe. OToOpaXkeHHsT METPUIECKHUX ITPOCTPAHCTB.
HenpepsiBHOCTh 0TOOpakeHUH

1.4. Kommaktel. X 3aMKHYTOCTb U
orpaHnueHHOCTh. HenpepbiBHbIE 0TOOpaKeHNs
KOMIIaKTHBIX MHOXKecTB. TeopeMa Beliepmtpacca o

KomnnoxBuym,
KOHTPOJIbHAS
pabota Nel
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HEIPEPBIBHOM OTOOpaKeHHH KomiakTta B R".
[TonHbie MeTpUYECKUE TPOCTPAHCTBA. [Ipumepsl.
[IpuHIAT CKUMATOIITIX OTOOPAKEHHUH U €T0
MIPUMEHEHUSI.

1.5. TTonsiTue ruaROEpPTOBA TPOCTPAHCTBA.
OpToroHanbHble CUCTEMBI BEKTOPOB B
ruIL0epToOBOM MpocTpancTBe. Kpurtepuit
IIOJIHOTBI OPTOTOHAJILHOW CUCTEMBI.

12

Pa3znen2. Mepa JleGera.

36

24

12

2.1. Mepa OTKpBITBIX U 3aMKHYTBIX
OTrpaHUYEHHBIX MHOXECTB Ha YUCIIOBOU
IpsIMO. BHENIHsIS U BHYTPEHHSAS MEpbI
OrpaHMYEHHOr0 MHOXKecTBa. Mepa Jlebera
OTrPaHUYEHHOT0 MHOXKECTBA HA YHCIIOBOU
npsimoid. CBOHCTBA M3MEPUMBIX MHOXKECTB.

10

2.2. Onpenenenne (HyHKINMHA OTHOMN NEHCTBUTEIHHON
MepeMeHHOM, n3MepumMoit o Jlebery. OcHOBHBIE
CBOWCTBA U3MEPUMBIX (DYHKIIHH.

12

2.3.IlocnenoBaTelbHOCTh U3MEPUMBIX (DYHKITHH.
Cxomumocts 1o Mepe. Teopema Eroposa.

14

Odopmnenue u
3alUTa MPOSKTHBIX
3aTaHAiI

Pa3znen3. Unterpan Jlebera.

40

24

16

3.1. [lonsarue unTerpana Jlebera oT orpaHUYEHHOM
(YHKIIMY 1 €T0 OCHOBHEIE CBOMCTBa. Teopema
JleGera o npeneabHOM Nepexoie Mo 3HAKOM
uHTerpana. Boccranosnenue nepBooOpazHoi
(dyHKINH.

20

12

3.2. CpaBuenue unrerpasnioB Pumana u JleGera.
Kputepuit nuarerpupyemoctu no Pumany
OrpaHMYeHHOHN QYHKIHUH.

20

12

Kontponphas
pabota Ne2

UTOoro

72

20

14

40
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IIpunoxenne 6
3.3.1. KAPTA JIUTEPATYPHOI'O OBECIIEYEHUS JUCIUIITIUHbI

«TEOPHUSA ®YHKIUA JEVMCTBUTEJBHOTI' O IEPEMEHHOT O»
IS 00y4AKOIIUXCHA 00pPa30BaTeJIbHOM MPOTPAMMBI
Hanpasnenue noarotosku: 44.03.05 Ilegarornyeckoe odopasoBaHue
[Tpodunu noaroroBku «MaremaTukay, « UndopmaTukar»
Keanudukamus: 6akanasp
(oO1m1ast TPy T0EMKOCTB 2 3.€.)

Koxa-Bo
HaumenoBanue MecTo xpaHeHus1/ 3JIEKTPOHHBbIN a/ipec IK3eMILISPOB/TOYEK
AoCTYna
OCHOBHAS JIUTEPATYPA
Konmoeopos A.H., @omun C.B. DieMeHTh Teopun (YHKIUH WU Hayunast 6u6anorexa KI'TIY um. B.IT. 154
dbyukronanpHoro ananusza. M.: Hayka, 2004. 624c. Acradbesa
bazauyx A.B., Ulamoxuna M.I1., Axumenxo M.III. Teopust QyHKIIMIA Hayunas 6ubmmotexa KI'TIY um. B.IL 121
JeMCTBUTENILHOTO NepeMeHHoro: TeopeTuyeckre M MpaKkTHYECKue ActadneBa
3aganus. Kpacuosipek, 2005. 100c.
Hamancon HU.11. Teopust GyHKIMI BEIECTBEHHON NEPEMEHHOM. 5-€ Hayunas 6ubnnoreka KI'TIY um. B.II. 40
u3n., crep. CI16.; M.: Jlansp, 2008. - 560c. Acrtadnena
JAONOJIHUTEJIBHAS JIMTEPATYPA
202

Bunenxun H.A., Ilempoe B.A. MaTemaTuuecKnii aHaJIN3. Hayunas 6ubnuotexa KI'TIY um. B.IL
MomHocts. Metpuka. UnTerpan. M.: Ilpocsemenue, 1980. 143c. AcradneBa
Cmunpoo H., Yunn V. IlepBble noHatus Tonojgoruu. M.: Mup, Hayunas 6ubnmotexa KI'TIY um. B.IL 1
1967. ActadneBa
bomamcxni B.I, Eghpevosu B.A. Harnsymas Tonornorvist. M.: Hayka, 1982. Hayunas 6H6JXICOT?£:€I§§HY v BT 1

.B.IL 3
Dparcuc /re. Krvpkka ¢ kapTvHKaMu 110 Toronorvi. M.: Hayka, 1991. Hayumas 6H6JZICOTEZI::€I§£HY v B.I1
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YUEBHO-METO/IMUECKOE OBECIIEYEHHUE JIJISI CAMOCTOSATEJIBHOM PABOTHI

Tensxosckuui C.A. COOpHUK 3amad 1O Teopud  (DYHKIHI Hayunas 6ubnunoreka KI'TIY um. B.IL. 18
nercTBuTenbHOro nepementnoro. M.: Hayka, 1980. 123c. Acradnena
Ouan FO.C. COopHUK 3a7ady MO MaTeMaTU4YeCKOMY aHaluzy. M.: Hayunas 6ubnmoreka KI'TTY um. B.II. 47
IIpoceemenue, 1981. 271c. AcradbeBa
Cobones  B.U. Jlekniun 1O JOIOJHHUTEILHBEIM  IJIaBaM Hayunas 6ubnuorexa KI'TIY um. B.IT. 3

MareMaruyeckoro ananusa. M.: Hayka, 1968. 288c

Acrtadnena

PECYPCHI CETU UHTEPHET

Hunaktop [DNEKTpOHHBIM  pecypc]: 2JIEKTpOHHAs  CUCTEMa
METOJUYECKIX MaTEpHUaJIoB

Didaktor.ru

CBoOoaHbI 0CTYI

eMHas KOJUICKIUS U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB

http://www.school-collection.edu.ru

CBoOoaHbI n0CTYI

Poccuiickoe oOpazoBanue [ InekTpoHHBIH pecypc]: DenepanbHbiii http://www.edu.ru/ CBoOOIHBII
HOpTaJl. JOCTYI
Caititr  Cubupckoro otaenenusi Poccuiickoil akageMuu Hayk WWW.nsc.ru WNHnuBuyanbHbIM
«Marematnka Ha crpaHunax WWW»y [DnekTpoHHBIH pecypce]: HEOTPaHUYEHHBIN
JJIEKTPOHHAs OMONIMOTEeYHast cUcTeMa J0CTyM

NHOOPMALMOHHBIE CIIPABOYHBIE CUCTEMbBI U ITIPO®ECCHUOHAJIBHBIE FA3bI JAHHBIX

MexBy30BCKas 3JIeKTpoHHAs oubmmoreka (MOB) https://icdlib.nspu.ru/ NuuBuyanbHBINH
HEOTpaHUYEHHBIH
JOCTYII
Elibrary.ru [OnekTpoHHBII pecypc]: 371eKTpoHHass OMOIMOTeuHas http://elibrary.ru WNuauBuyanbHbIH
cucrema HEOI'PaHUYEHHBIN
JOCTYII
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http://www.nsc.ru/win/mathpub/math_www
http://elibrary.ru/

East View: ynuBepcanbHble 0a3bl JaHHBIX [ DICKTPOHHBIH pecypc] https://dlib.eastview.com/ WuauBuyanbHbIH
HEOIPaHUYEHHbIN
JOCTYII
YHHUBEpPCUTETCKAS oubmmoTeka [DaeKTpoHHBIIH pecypc]: | http://biblioclub.ru/index.php?page=main_ub_red| HWuauBuayanbHbIH
AIIEKTPOHHAs OMOIMOTeYHAas CUCTEMa HEOrpaHUMYEHHBIN
JOCTYII

CornacoBaHo:
. T
[JIaBHBIN OUOIHOTEKaph L
(TOIDKHOCTB CTPYKTYPHOTO TIOPa3ICIICHI ) (moxmuch)

| ®oprosa A.A. / 17.10.2018
(®amunusa 1.0.) (mara)
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Ipuioxkenne 7
3.3.2. Kapra maTepHuaJIbHO-TeXHHYECKOM 0a3bI JUCHUILIUHBI
«TEOPUSA ®YHKIMA JEVMCTBUTEJBHOI'O IEPEMEHHOT O»
IS 00y4AKOIIUXCHA 00pa30BaTeJIbHOM MPOTrPAMMBI
Hanpasnenune noaroroBku: 44.03.05 Ilegarornueckoe od0pasoBaHue
[Tpodunu noaroroBku «MaremaTukay, « UndpopmaTuka»
Keanudukamus: 6akanasp
(oO1m1ast Tpy10eMKOCTb 2 3.€.)

Aynurtopus \ Oo0opynoBanue
AJ15l NPOBEAeHUs 3aHATHI JIEKIIHOHHOI'0 THIIA, 3AHATHH CEMMHAPCKOI0 THIA,
KYPCOBOI'0 IPOEKTHPOBAHMS (BBINOJHEHUS] KYPCOBBIX padoT), IPYNIOBbIX H
HHIUBHAYAJIbHBIX KOHCYJbTALHMI, TEKYIEr0o KOHTPOJISI yCIIeBAeMOCTH 1
NPOMEKYTOUHOM aTTecTAlNU

r. KpacHospck, [Ipoektop-1rt., yaueOHast JOCKa-21IT., KOMIIbIOTEp - 11T
yi. I[lepencona, 7, Linux Mint — (Coboanas nunensust GPL)
ayn. 1-10
r. Kpacnospck, MapkepHas gocka- 1 1IT., KOMIIBIOTEP-71IT., 10CKa
yiu. [lepencona, 7, yueOHas- 1.
ayn. 1-11a Linux Mint — (Coboanas nurensust GPL)

KomrbroTep ¢ BBIXOJJOM B UHTEPHET — JMIT., IPOEKTOP —
liT., HarISTHBIE TOCOOMS (CTEHIBI), MApKEPHASI TIOCKa
— lwt. ¢ ycTpoMCTBOM /1Jis UHTEPAKTUBHOM JTOCKH,
J0cKa MapkepHas — it

AnbT OOpazoBanue § (munen3us Ne AAO.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017

VYuebnas gocka-1mT., mpoekTop-11T., KoMnbrOTEp-
lmT., MapkepHas qocka- 1 1T., JeMOHCTPalMOHHbBIN
cro-lmT

Linux Mint — (Co6oanas nunensust GPL)

MapkepHas Jocka-211T., MHTepaKTUBHAs JOcKa-11T.,
npoekTop-11T., HoyTOyk-10mT., TeneBu3op- 1r.,
KoMIptoTep- 2mt., MOY-1mrT.

Linux Mint — (Co6oanas nunensust GPL)
Kommnsrorep- 1mt., nHTEpakTHBHAA AOCKA - 1 mIT.,
cuctema BuneokoHpepenicsszu Policom — 1 . (0e3
ceTH), yueOHas jpocka- 1T

r. Kpacnospck,
yi. [lepencona, 7,
ayn. 2-06

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 2-11

r. Kpacnosipck,
yi. Ilepencona, 7,
ayn. 2-19

r. Kpacnosipck,
yi. Ilepencona, 7,

ayn. 3-02 Linux Mint — (Co6oanas nunensust GPL)
r. KpacHospck, VYuebnas gocka-1mr., skpan-1ur., mpoektop-lmr.,
yi. Ilepencona, 7, KOMIIBIOTEp-11IT.
ayn. 3-11 Linux Mint — (Cro6oanas sunen3usi GPL)
r. Kpacnosipck, KommnbroTep ¢ BbIxo1oM B UHTEepHET-10mT, yyeOHas
yi. Ilepencona, 7, Jocka-1 mr.
ayn. 3-12 Linux Mint — (Ceoboanas nmunensust GPL)
r. Kpacnospck, Kommnsrorep-15m1T., mpunTep-11mrt., MapkepHas 1ocKa-
yi1. Ilepencona, 7, lwT., mpoekTop-11T., MHTepaKTUBHAs AOCKa- 1 IIT.
ayn. 3-13, 3-14 Linux Mint — (Cro6oanas sunen3usit GPL)
r. Kpacnosipcek, IIpoektop-1wT., KOMIbIOTEP-1211IT., MapKepHas AOCKa-
yi. Ilepencona, 7, 1IT., “HTEpaKTUBHAS TOCKa- 1 IIT.
ayn. 3-15 Microsoft® Windows® 8.1 Professional (OEM
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nuten3ust, KoHTpakT Ne 20A/2015 ot 05.10.2015);
Kaspersky Endpoint Security — JIum ceptudukart
Ne1B08-190415-050007-883-951;

7-Zip - (CBoboanas nurensus GPL);

Adobe Acrobat Reader — (CBo6oHast uiieH3Ms);
Google Chrome — (CBo6oaHast auIeH3Hs);
Mozilla Firefox — (CoGoaHas TuiieH3us);
LibreOffice — (CBo6oanas nuuensus GPL);
XnView — (CBoOOIHAS JTUIICH3HS);

Java — (CBoOo1Has TUTICH3HS);

VLC — (CBoOoaHast IMILICH3MA);

Kupas matematuka 5.0 (Konrpakt HKC-/1b-294/15 ot
21.09.2015, nuuen3us Ne 201515111);

GeoGebra (CBoboaHO pacrnpocTpaHsiemas B
HEKOMMEpPUYECKUX (YI€OHBIX) MEJSX JTUIICH3MS)

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 4-01

Vuebnas nocka-1mr., Ondnmoreka

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 4-02

Kowmnerorep -1mit., npoexTop-111T., HHTEpaKTUBHAS
nocka-1mrT., MapkepHas gocka-11r., yuebHas gocka-
lurr. Linux Mint — (CoGonas muriensust GPL)

r. KpacHospck,
yi. [lepencona, 7,
ayn. 4-11

VueOnHas gocka- 1.

JJISI CAMOCTOSITEJILHOM padoThl

r. Kpacnospck,
yiu. [lepencona, 7,
ayn.1-01
OtpacneBas
OmOImoTeKa

Konup-1mr

r. Kpacnosipck,
yi. Ilepencona, 7,
ayn. 1-02

YuraapHbIH 3a11

Komnerorep-10wr., npunTep-1mr
AnbT OOpaszoBanue § (nunen3us Ne AA0O.0006.00,
noroBop Ne JIC 14-2017 ot 27.12.2017
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