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PabGouas mporpamma  guctuminHel  «Teopust  QyHKUMH — AE€HCTBUTEIHHOTO
MEPEMEHHOT0» COCTaBJIEHA KaHIUAATOM (U3NKO-MAaTEeMaTUYECKUX HayK, JOLEHTOM
A.B. barauyk

Pabouas ImporpaMma JUCHUIIINHBI O6CY)KI[€H3. Ha 3aCCoaHHnHn Ka(l)eﬂpbl MaTCMaTHUKHU
1 MCTOIMKHN O6Y‘I€HI/I$I MaTCMaTHKC

«24» mas 2017, nporokoia Ne 10

3aBenyromuii kKadeapoit o/ ZZ/ug':/) JI.B. llIkepuna

Ono0peHo HayYHO-METOMH . - - ....... to....oM UM®U KI'TTY um. B.I1. Actadnena
"26" mag 2017, mpotokon Ne 10

[Ipencenarens Hay4HO-METOJIUYECKUM COBETOM ;
NUM®U KTT1Y um. B.I1. Acradnena \% C.B. bopTHOBCKMi1



PabGouass mporpamma  mucuumiuHel  «Teopus  (yHKUMH  [EHCTBUTEIHLHOTO
MEPEMEHHOT0» COCTaBJIEHA KaHIUAATOM (U3NKO-MAaTEeMaTUYECKUX HayK, JOLEHTOM
A.B. barauyk

Pabouas mporpamma AMCHMILIMHBI 00CYK/I€HA Ha 3aceJaHuM Kadeapbl MaTEMAaTUKU
Y METOJUKHU O0yUEHUsI MaTeMaTHUKE

«21» mas 2018, nporokon Ne 8

3aBenyromuii kKadeapoit o/ 7//u@ JI.B. lllkepuna

Onobpeno HayuHo-meToandeckum copetom UM®U KI'TTY um. B.I1. Actadnena
"08" uronsa 2018, mporokois Ne9

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



PabGouass mnporpamma IUCHMIUIMHBI — aKTyaJu3UpoOBaHa  JOLEHTOM Kadenpsl
MaTE€MaTUKH U METOJUKH 00y4yeHus: MareMatuke (DaMuius 1 MHULUATIBI)

oM, Letegy
_ &4
3aBenyromuii kadeapoit 4 JI.B. llIkepuna
ITpotokos Ne 8 ot 12 mas 2021 .

OnoOpeno HayuHo-mMeroguueckuM copetoM MM®U  KI'TIY nm. B.IL. Acradsepa
21 mas 2021 r. IIpotokon Ne 7 ]

[Ipencenarens "'g‘ C.B. bopTHOBCKUi



JIneT BHeceHusI U3MEHEHUI
JloToIHeHUs. ¥ U3MEHEHHS B paboucii mporpamme auciuiuiabl Ha 2017/2018
y4eOHBIN ro;:

B pabouyto mporpaMMy ITHUCIUTIIHHBI BHOCSTCS CIICIYIOIINE U3MCHECHHUS

1. Cnoucok nuTepaTypbl OOHOBJIIEH Y4E€OHBIMH U y4e€OHO-METOJIUYECKUMHU
W3JIaHUSMH, DJIEKTPOHHBIMH 00pa3oBaTelbHBIMU pecypcamu. OOHOBJIEH NEpeueHb
COBpEMEHHBIX MPO(EeCCHOHANBHBIX 0a3 JaHHBIX M HMH(POPMAIIMOHHBIX CIIPABOYHBIX
CHCTEM.

2. OGHOBIIEH MepeYeHb JTUIICH3MOHHOTO IPOrPAMMHOTO 0OeCTIeueHusI.

PaGouass mnporpaMma mepecMOTpeHa W oOJ00peHa Ha 3acelaHud Kadelpsl

MaTeMaTUYECKOro aHaJIN3a U METOJIUKU OOyYeHUs MaTEMAaTUKE B
npotokos1 Ne 10 ot «24» mas 2017 1.

3aBeayromuii kadeapoi Q// /4 ag':/) JI.B. lllkepuna

Onobpeno HayuHo-meToandeckum copetom UM®U KI'TTY um. B.I1. Actadnena
«26» mas 2017 r. IIpotokon Ne 10

[Ipencenarens Hay4HO-METOJIUYECKUM COBETOM ;
NMOU KI'TIY UM. B.IL AcrajdneBa \5\ C.B. bopTHOBCKMi1



JIucr BHeceHUs] M3MEHEHUH
JlomonHeHus U U3MEHEeHus B paboueit mporpamme naucuuiuiabl Ha 2018/2019
y4eOHBIN ro:

B pabouyto mporpamMmy JUCHHUIITUHBI BHOCATCS CIEAYIOIINE U3MEHEHUS:

1. Cnoucok nurepaTypbl OOHOBJEH YYEOHBIMM U Y4€OHO-METOAMYECKUMU
U3JIaHUSAMH, SJIEKTPOHHBIMH 00pa3oBaTeIbHbIMU pecypcamu. OOHOBJIEH NepeyeHb
COBPEMEHHBIX MPOQPECCHOHANBHBIX 0a3 JaHHBIX U MHGOPMAIMOHHBIX CIPaBOYHBIX
CUCTEM.

2. OGHOBIIEH NIepeYEeHb JUIEH3NOHHOTO IPOrPAMMHOTO 0OeCTIeUeHUSI.

3. B (QoHA OLEHOYHBIX CpPEACTB BHECEHBI H3MEHEHHUS B COOTBETCTBUU C
npukazoMm «0O06 ytBepxkaeHun Ilomoxenuss o (OHAE OLEHOYHBIX CPEIACTB s
TEKYILIET0 KOHTPOJISl YCIIEBAEMOCTH, MTPOMEKYTOUHON U UTOTOBOM (rOCY1apCTBEHHOM
utoroBoil) arrectarum» ot 28.04.2018 Ne297(m)

Pabouas ImporpamMma 1nepecCMoTpCHa 1 01106peHa Ha 3aCCIaHuMn Ka(beﬂpbl MaTCMaTHKHU

1 METOJUKH OOyUYCHHUS MaTEeMaTHUKe
npoTokod Ne 8 ot «21» mas 2018 r.

3aBeayromuii kadeapou Q// /4 a@ JI.B. llkepuna

Onobpeno HayuHo-meToandeckum copetom UM®U KI'TIY um. B.I1. Actadnena
«08» ntons 2018 r. IIpotoxon Ne 9

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



JIncT BHECEHU N3MEHEHMI
JlomomHEeHUs ¥ U3MEHEHHS B Pab09yI0 MPOTpaMMy
Ha 2021/2022 y4eOHbIN roj

B mporpaMMy BHOCSTCS CIEIYIOIINE U3MCHECHHUS

1. OGHOBJIEHBI TUTYJIbHBIE JUCTHI paboyeil mporpamMmbl U (POHIA OLIEHOYHBIX
CPEICTB

2. OOHoneHa u cornacoBaHa ¢ Hayunoit Oubmmorekoit KITIY wum. B.IL
AcrappeBa «Kaprta nmreparypHoro obecriedeHusl (BKIIOYas  JJIEKTPOHHBIC

pECYPCHI)».

[Tporpamma nepecMoTpeHa 1 0A00peHa Ha 3ace1aHuu Kadeapbl
12 mas 2021r., mpotokost Ne 8

BHecenHbIe U3MEHEHUS YTBEPKIALO:

3aBenytomuii kadenpoit

W

[lxepuna JIronmuna BacuibeBHa o Loty

Onobpeno HMC UMD
21 mas 2021 r., mporokos No7

[Ipencenarens

boprrHosckuii Cepreri Buransesuu \g‘



IIpunoxenue 2

3. HosicHuTeIbHAS 3aNIMCKA.

1. PaGoyas mporpamma IUCHUIUIMHBEI pa3zpaborana Ha ocHoBe PI'OC BO
no HampaBieHutro noarotoBku 44.03.05 Ilemarormueckoe oOpa3oBaHuE W
[IpodeccuonanbHOro CTaH apTa MEAarora.

Huctumnnaa « Teopust GyHKIMA 1eHCTBUTEIBHOTO MEPEMEHHOT0» (MHACKC
—b1.B.17) npexacraBieHa B BapuaTUBHOM YaCcTH YUEOHOTO IIJIaHA B / CEMECTpE.

2. O0mas TpyIO0eMKOCTh TUCIUILIMHBI cocTaBisieT 2 3.6. (72 4.), B TOM
gucne, 20 4. jpexuwmid, 14 4. mpakTUYECKUX 3aHATAN, 38 4. CaMOCTOSATEIHLHOU
paboOThI, 3a4ET.

3. lenn ocBOeHUs AMCLUMIUIMHBI: OBJIAJICHHE Oa30BBIMHU IPEIMETHBIMU
3HAHHUSIMHU, OCHOBHBIMU METOJaMH J0Ka3aTeIhCTBA U METOJaMH PEIICHUs] 0a30BhIX
3ama4d Kypca; (GopMHUpPOBAHUE TOTOBHOCTU PEIIaTh MEXKIPEIMETHBIC U MPAKTUKO-
OpUEHTHUPOBAHHBIC 3a7a4l Ha OCHOBE MCIOJb30BaHUSI H3BECTHBIX 0a30BbIX
MPEAMETHBIX 3HAHUM W METOJIOB; OBJAJCHHME OCHOBHBIMH CIOCOOAMHU OCBOEHUS
MaTEeMaTUYECKUX 3HAHUM U CTTIOCOOHOCTH OOYYHTH UM YUaIIUXCH.

4. Ilnanupyemble pe3yibTaThl OOyUCHHUS.

B pe3ynvmame oceoenusi kypca CTyA€HTBI JOJIKHBI 3HAMD.

- XapaKTePUCTUYECKUE MPU3HAKK METPUYECKOTO MPOCTPAHCTBA, MOJHOTO
METPUYECKOTO MPOCTPAHCTBA, KOMIIAKTHOI'O MHOXKECTBA;

- KJTaCCH(PUKAIUIO TOYEK METPUICCKOTO TIPOCTPAHCTBA,;

- B3aUMOCBSI3b MEXIY TOHATHSIMH MEpPbl OTKPBITOTO W 3aMKHYTOTO
OTPaHUYCHHOTO MHOXECTB U MephI Jlebera orpaHnIeHHOTO MHOYKECTBA;

- OCHOBHBIC CBOMCTBA H3MEPUMBIX MHOYKECTB,;

- XapaKTEePUCTUYECKUE TIPU3HAKK u3MepuMoii o Jlebery QpyHKImy;

- c1oco0 KOHCTpyupoBaHus uHTerpana Jledera;

- OCHOBHBIX CBOMCTBa uHTerpaia Jlebera;

- CBSI3b MEXKy UHTETpasiamu Pumana u JleGera.

ymemn:

- YCTaHaBJIMBATh B3aWMOCBSI3b MEXIY CXOJUMOCTBIO M0 Pa3IUYHBIM
METPHUKaM;

- KOHCTPYMpOBaThb TE€OMETpUYECKHME oO0pa3bl MpU  Pa3IHUYHBIX
OTOOPAKEHUSIX METPUUYECKUX MPOCTPAHCTB,;

- WCTOJIb30BaTh MPHUHIIUN CXXUMAIOIMNUX OTOOPAKCHWH TIPH pPEIICHUU
anreOpandecknx U (PyHKIMOHAIBLHBIX YPaBHEHUH;

- KOHCTPYHMPOBATh U3MEpHUMbIC 110 JIebery MHOKECTBa,;

- JOKa3bIBaTh PAa3JIMYHBIC CBOWCTBA HM3MEPHUMBIX (DYHKIIUH, HCIIOIB3YIO
omnpezeneHue uamepumoit no Jledery QpyHnkuuu;

- YCTaHABJIHMBATh CXOAUMOCTH IO MEpEe TOCIEAOBATCIIBHOCTH U3MEPHUMBIX
byHKIIHI;

- BBIYUCIIATH UHTETpan Jlebera.

TpeGoBanus K  pe3yiabTaTaM OCBOCHHS Kypca  BBIPOKAIOTCS B
(GbOopMHUPOBAHUU U PA3BUTHH CIIETYIOIINX KOMITETCHITHIN:



- CIOCOOHOCTh K KOMMYHHUKAllMd B YCTHOW M NMHCbMEHHOW (opMmax Ha
PYCCKOM ¥ HWHOCTPAaHHOM s3bIKax [UIsl PELICHHs 3a7a4 MEKIMYHOCTHOIO U
MEKKyIbTypHOTO B3aumoaeictsus (OK-4);

- CIIOCOOHOCTHh padoTaTh B KOMAaHJE, TOJIEPAHTHO BOCIPUHUMATH
COIMAJIbHBIC, KYJIbTypHBIE H THYHOCTHBIE pa3nmnuus (OK-5);

- TOTOBHOCTb CO3HaBaThb COLMAJIBHYIO 3HAYUMOCTb CBOEH Oynyuiein
npodeccuu, o00agaTh MOTHUBALMEl K OCYILIECTBICHHIO NPOPECCHOHATBHON
nesitenbHOCTH (OIMTK-1);

- BJIaJICHUE OCHOBaMH NPO(ECCHOHATBLHOW STUKU U PEUYEBON KYJIbTYpPbI
(OIIK-5);

- CIIOCOOHOCTH HCIIOJIb30BAaTh COBPEMEHHBIE METOABl M TEXHOJIOTHUHU
oOyuenus u quardoctuku (ITK-2).

Tabmuna
[Tnanupyemsble pe3ynbTaThl O0yUeHUs

3 Kon pesynbrara
a/1a4yu OCBOEHUS [Tmanupyemble pe3yabTaThl 00yUEHHSI 110 6
JUCLUTUIMHBI JUCLUIUIMHE (JECKPUIITOPHI) ODYHEHMA
(KOMITeTeHIIHS )

3ajaya: pacIiiupeHue u 3HaTh: XapaKTEPUCTUUECKHUE TPU3HAKU
yri1yOJieHre NOHATH, METPUYECKOr0 MIPOCTPAHCTBA, IIOJIHOTO OK-4
UCIOJIb3YEMBIX B QHAJIU3€ | METPUYECKOIO IPOCTPAHCTBA, OK-5
(pynkuwms, mepa, KOMITAKTHOTO MHOKECTBA; OIIK-1
UHTETpa). KJIacCU(UKAIIUIO TOYEK METPUIECKOTO

IPOCTPAHCTBA; OCHOBHBIX CBOMCTBA

unTterpana Jlebera; cBs3b MEXKIY

uHTerpanamMu Pumana u JleGera.

YMeTb: KOHCTPpYMpPOBATH

reoMeTpruecKue 00pasbl MPU PA3TUUHBIX

OTOOpaXEHUSIX METPUUECKUX

IPOCTPAHCTB; UCIOJIb30BATh MPUHIIUIT

C)KUMAIOIINX OTOOPaXESHUH TPH pEIICHUH

anreOpanyeckux 1 (PyHKIIMOHAIBHBIX

ypaBHEHHMIA; BEIYUCIIATH HHTErpas Jlebera.
3anaua: popMHpOBaHUE 3HaTh: OCHOBHBIE CBOMCTBA U3MEPUMBIX
CIIOCOOHOCTH CTYJICHTOB K | MHOKECTB; XapaKTEPUCTUIECCKHE
pELICHMIO 3a]1a4 NpU3HaKU u3MepuMoii no Jlebery OK-4
JIOTUYECKHUM ITYTEM, (GyHKINH; CITIOCOO KOHCTPYHPOBAHMUS OIlK-1
ucxos u3 Habopa akcuom | uHTerpaina JleOera. [1K-2

YMeTh: ycTaHaBIUBATH CXOJIUMOCTH 110

Mepe MOCIJIe0BATEIbHOCTH U3MEPUMBIX

G YHKIIHH.

BrnaneTs HaBbIKaMH JJOKa3aTeIhCTBA

Pas3INYHBIX CBOWCTB U3MEPUMBIX

GyHKIMI, UCIIONB3YS ONpeiesieHue

u3MepuMoii nmo Jledery pyHKImm.
3agava: npuobpeTeHne | 3HaTh: B3aUMOCBSI3b MEXK/Ty MOHATHSIMHU OK-5
CTYACHTAaMH  OMbITa IO | MEPbI OTKPHITOrO M 3aMKHYTOT'O OIIK-1
IIPUMEHEHHUIO TEOPUU | OTPAHUYEHHOI'O MHOXECTB U MEPBI [K-2
¢bynkuuit gericreutensHoro | Jlebera orpaHMuYE€HHOIO MHOXKECTBA.




HIEPEMEHHOTO B | YMeTh: ycTaHaBINBATh B3aUMOCBSI3b
(YHKIMOHATIBHOM aHAIM3E. | MEXKY CXOAUMOCTBIO IO PA3TUYHBIM
MeTpUKaM; KOHCTPYHPOBATh H3MEPHMBbIC
no JleGery MHOXKeECTBA.

5. KoHTpOJIb pe3y/ibTaTOB OCBOCHUS] AUCUMILIHHBI.

Memoowvl mexyujeco KoHmpoJisi: KOHTPOIbHBIC PAOOTHI, KOJUTIOKBUYM, BBHITTOTHCHHE
M 3alldTa MPOEKTHBIX 3aJaHWM, IMOCCIICHUE JICKIMM W CEMHHAPCKUX 3aHATHM,
BBICTYIUUIEHUE HAa CEMUHapax.

Memoowvl npomedsxcymounoeo koHmpoisi. BXoIHOe TeCTUpOBaHHUE.

Hmozosbiu konmpons. 3a4er.

OneHouHbIE CpeCcTBa PE3yJIbTaTOB OCBOCHUS JUCUUILIUHBI, KPUTEPUU OLEHKH
BBITIOJIHEHUS 3aJlaHusl TpeACTaBiIeHbl B paszgene «DPOoHAbl W OIEHUBAIOLIUE
CpeACTBa ISl IPOBEACHUS IPOMEKYTOUHON aTTECTALIUNY.

6. Ilepeuenb 00pa3oBaTeIbLHBIX TEXHOJIOTHIl, HCIOJIb3YEeMbIX IPH OCBOCHUH
TUCHHUILTAHBI.

1) Jlexuny 1 ceMHHAPBI KOHTEKCTHOTO THUIIA,

2) Ilegarornyeckue TEXHOJIOTMH, HA OCHOBE AaKTHMBHU3AllMM M WHTECHCU(UKAIUU
y4eOHOH AESITENbHOCTH 00yYatoIuXCsl:

- - TEXHOJIOTUHU MPOOJIEMHOT0 O0yUYEHNS;

- TEXHOJIOTMH MPOEKTHOTO 00y4YeHHs (METOJ IPOEKTHBIX 33JaHUI, KEHC-METON);

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

3) Ilemarormyeckre TEXHOJOTMM Ha OCHOBE A((PEKTUBHOCTH YMPABICHUS W
opraHu3zaiuu yaeOHOro Ipoiiecca:

- KOJJIEKTUBHBIN crtoco0 o0ydeHus (paboTa B rpymnmax);

4) Ilemarornueckue TEXHOJIOTHUH Ha OCHOBE ITUIAKTUUISCKOTO
YCOBEPILIEHCTBOBAHMSI I PEKOHCTPYUPOBAHUS yUeOHOTO MaTepHaa;

- MOJyJIbHO-PEUTUHTOBOE O0yUCHUE;

- UMUTAllUOHHOE 00yUYEHHUE.

3.1. OpraHu3aluOHHO-MeTOAUYeCKHE TOKYMEHTBI
3.1.1. Texnosornueckas kapra o0yuenusi gucuuniaune (I[Ipunoxenue 4).
3.1.2. ConepxkaHue OCHOBHBIX Pa3/1eJIOB M Te€M IMCHUIINHBI

Beenenue. JlaHHas OUCHMIUIMHA OTHOCUTCA K BapUaTUBHOM 4acTH
MOATOTOBKM acniupanTa mo Hanpasiennio 44.03.05 [legarorudeckoe oOpa3zoBaHue.
OCHOBHOW MENbI0 €€ HM3yYCHHUs SIBISICTCS OBJIAJICHHE 0a30BBIMU TPEIMETHBIMU
3HAHHUSIMHU, OCHOBHBIMU METOJ[aMU J0Ka3aTeIhCTBA U METOJaMHU PEIICHHs 0a30BBIX
3a/1a4 Kypca; (GopMHUpPOBAaHUE TOTOBHOCTH PEIIaTh MEKIIPEIMETHBIC U MPAKTHKO-
OpUEHTHPOBAHHBIC 3aJa4ll Ha OCHOBE WCIIOJIb30BAaHUSI H3BECTHBIX 0a30BBIX
MPEAMETHBIX 3HAHWH W METOJOB; OBJIQJCHHUE OCHOBHBIMH CIIOCOOAMHU OCBOEHUS
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MaTEeMaTHYECKUX 3HAHUN U CIOCOOHOCTH OOYYUTh UM yYalllMXcCs. Y AETbHBINA BEC
3aHATUN, MPOBOJUMBIX B HMHTEPAKTUBHBIX (opMax, cocrasisieT He MeHee 40%
ayJIUTOPHBIX 3aHATUH.

JIucUMIUIMHA U3yYaeTCsl Ha YETBEPTOM KypcCe.

[ToTeHman JUCHUIUIMHBI B YJOBJIETBOPEHUU TpeOOBAHUU 3aKa3yMKOB K
BBIITYCKHUKAM TpOo(Quiisi B COBPEMEHHBIX YCIOBHSX 3aKIIOYaeTCs B TOM, YTO
COBPEMEHHOW IIKOJIE HYXXEH YYHUTENb, CIIOCOOHBIN IMOKa3aTh KaKUM OOJIbIIUM
TYMaHUTapHBIM TMOTEHIMAIOM O00Ja/JaeT MaTeMaTHKa Kak Y4YeOHbBIH MpeaMeT, U
TOTOBBIM IPOJEMOHCTPUPOBATH YYAIIMMCSA pOJIb W MECTO MATEMaTUKU B
COBPEMEHHOM MHpPE M HAay4YUTh MX OCHOBAM MAaTEMATHYECKOTO MOJEIIMPOBAHMS
IIPUKJIAIHBIX 3a/]a4.

N3ydenunto 3ToM TUCHMIUIMHBI IPEAIIECTBYET TUCUUILIMHBI «MaremaTukay,
«MaremaTuuecKuil aHalnM3 W DJIEMEHTbl Teopud (PyHKUUI». 3HaHUS U3
IpeIMETHOW 00JIacTU JaHHOM JUCHUIUIMHBI OyAyT BOCTpEeOOBaHBI NMPU U3YYEHUU
JTVCLUAIUIVH «Teopus GyHKUIMIA KOMIUIEKCHOI'O IIEPEMEHHOTI O 51
«Iuddepenunanpuple ypaBHeHUs». B nporecce nzydenus AMCUUIIINHBL « Teopust
GYHKIUI  JEMCTBUTENBHOTO IEPEMEHHOT0»  JIOJDKHBI  OBITh  PEaIi30BaHBI
MEXNPEAMETHBIE CBSI3U ¢ AUCHUILTMHAMHU nTpoduns «MHpopmaTukay.

ConeprxkaHne TEOpETUYECKOIO Kypca

Pazoenl. Mempuueckue npocmpancmea. IloHATHE  METPUUYECKOTO
npocrpanctBa. Ilpumepbl (R", Cppp, |2, Li, Lp). OxpectHoctd Todek B
METPUYECKOM IPOCTPaHCTBE. OTKPBITHIE U 3aMKHYTHIE MHOKECTBA B METPUYECKOM
IIPOCTPAHCTBE. 3aMKHYTBIE W OTKPBITBIE MHOKECTBA HA IPAMOM, MX CBOWCTBA.
CoBepuieHHble MHOXKECTBA. CTpPOEHME OTKPBITBIX M 3aMKHYTBIX MHOKECTB.
KaHTOpOBO COBEpIIEHHOE MHOKECTBO. JIMHEMHOE HOPMUPOBAHHOE MPOCTPAHCTBO,
KaK IIPUMEpP METPUYECKOIr0 MPOCTpaHCTBa. lIpexen mocnenoBaTEeNbHOCTH TOYEK
METPUYECKOTr0 mpocTpaHcTBa. CXOAUMOCTH IO METPUKE UM IO HOpPME.
OToOpa’keHUs METPUYECKHX MpOCTPaHCTB. HemnmpephIBHOCTH  OTOOpa)KEHUH.
KomnakTel, MX 3aMKHYTOCTh U OrpaHW4YeHHOCTh. HempepbiBHBIE 0TOOpakeHUs
KOMITaKTHBIX MHOXeCTB. Teopema BeliepmiTpacca 0 HEpepbIBHOM OTOOpaKEHUU
xommnakra B R". IlomHble MeTpudeckue npoctpancTsa. [lonnora nmpoctpancts R,
L;, L,. Ilpunmun cxuMaommx otoOpaxeHudt u ero npumeHeHus. I[lonsarue
ruib0epToBa MpocTpancTBa. OpTOroHaNbHBIE CUCTEMBI BEKTOPOB B THJILOEPTOBOM
npoctpancTBe. Kpurepuii NOJIHOTHI OPTOrOHATBHOM CHCTEMBI.

Pazoen2. Mepa Jlebeza. Mepa OTKPBITBIX M 3aMKHYTBIX MHOXECTB Ha
npsmMoil. MHoxecTBa, usMmepumble 1o Jlebery. Teopembl 00 H3MEPUMBIX
MHOXecTBax.  @yHkuuu, u3Mmepumble 1o  Jlebery, @ uX  CBOMCTBa.
[TocnenoBarensHOoCTH M3MEpUMBIX (ByHKIMI. Teopema Eroposa.

Pa3zoen3. Humezpan Jlebeca. nterpan Jlebera oT orpaHU4eHHON PYHKIIUU
U €r0 OCHOBHBIC CBOMCTBA. [IpenenpHbIi mepexo Mo 3HaKoM uHTerpana Jledera.
CpaBuenue wunterpaioB Pumana u JleGera. Kpurtepuit HMHTErpHpyeMOCTH TIO
PumMany orpaHn4eHHON QyHKINU.

Tpebosanuss k  pesyrbmamam OCB0€HUS  KYPCA  BbIpANCAIOMCA 8
Gopmuposanuu u pazsumuu ciedyrouux KOMnemeHyul:
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- cmocoOHOCTh K KOMMYHHUKAallMM B YCTHOM M MUChMEHHOW (opmax Ha
PYCCKOM ¥ HWHOCTPAaHHOM s3bIKax [UIsl PELICHHs 3a7a4 MEKIMYHOCTHOIO U
MEKKyIbTypHOTO B3aumoaeictsus (OK-4);

- CIOCOOHOCTh paboTaTh B KOMAaHJE, TOJIEPAHTHO BOCIPUHUMATH
COIMAJIbHBIC, KYJIbTypHBIE H THYHOCTHBIE pa3nmnuus (OK-5);

- TOTOBHOCTb CO3HaBaThb COLMAJbHYIO 3HAYMMOCTh CBOEH Oyayuieit
npodeccuu, o00agaTh MOTHUBALMEl K OCYILIECTBICHHIO NPOPECCHOHATBHON
nesitenbHOCTH (OIMTK-1);

- BJaJICHHE OCHOBaMHU MPOQPECCHOHATIBHOW ITHKH M PEUYEBON KYJIbTYPHI
(OIIK-5);

- CIIOCOOHOCTH HCHOJB30BaTh COBPEMEHHBIE METOAbl W TEXHOJIOTUU
oOyuenus u nuarsoctuku (I1K-2).

@opMHUpOBaHUE  ITUX  KOMIETEHUWW  IPOUCXOAUT B  IIpolecce
OCYILIECTBJICHUS CIEAYIOIUX BUAOB Y4e€OHOW, BHEy4eOHOM M MPOEKTHO-
UCCIICOBATEIIbCKON  JEATENIbHOCTH:  M3Y4Y€HUE  TEOPETHUYECKUX  OCHOB
JUCLUIUIMHBI, PEUICHUE NPAKTUKO-OPUEHTUPOBAHHBIX 331a4 C MEXIIPEIMETHBIM
coJiepKaHuEM, IOUCK U 00paboTKa HOBOM MH()OPMALINY; BBIOJIHEHUE MPOESKTHBIX
3a1aHUH, IPEACTABICHUE UX PEIICHUSA U 3alluTa.

3.1.3. MeToauveckne peKOMEHAAUNH 10 OCBOEHHMIO TUCHMIIJIMHBI

JIaHHBIE METONMYECKME PEKOMEHIALMM IPEIHA3HAYEHBI JUISl CTYICHTOB B
NOMOIIIb K TMOATOTOBKE K 3a4eTy W O(OpPMIICHMH NPOEKTHOrO 3aJaHus,
HaIIpaBJICHHOTO Ha YIIIYOJIEHHOE HM3yYE€HHUE OTAENIbHBIX PAa3/AeNIOB TUCLUILIMHBI
«Teopus pyHKIMMN 1EUCTBUTETBHOTO IEPEMEHHOTOY.

Llenpro 3aueTa Mo JaHHON AMCLMIUIMHE SIBISIETCS KOHTPOJb YPOBHS OOIIeH
MaTeMaTHYECKOW KyJIbTYpPbl CTYIEHTOB M IPOBEPKAa WX IOATOTOBJIECHHOCTH II0
COOTBETCTBYIOIIMM pa3aeaaM JUCHUILINHBIL.

CryaeHTsl JNOJDKHBI: BIAJAETh OCHOBHBIMM IOHSATUSMH TEOPUU MHOXECTB,
(GYHKIIMOHAJIBHOTO aHalu3a, Mepbl U UHTerpaia Jlebera; yMeTb oXxapakTepu3oBaTh
CBA3b KaX0I0 U3 HUX C HEKOTOPBIMU MTOHATUAMU MAaTEMaTUYECKOIO aHaIu3a.

B cooTBeTcTBUM € MOCTABIEHHBIMU LIETSIMU M TPEOOBAHUSAMHU K 3HAHUSM U
YMEHUSIM BBIYCKHUKOB Ha 3a4deT 1o «Teopun GyHKIMNA AEHCTBUTEIHHOTO
IIEPEMEHHOr0» BBIHECEHO 28 BOIpocoB. OTBeyas Ha MNPEIJIOKEHHBIM BOMPOC,
HEO0OXOAMMO PACKPBITh COJIEPKaHUE BBOAUMBIX MOHATUN, TPOUIUTIOCTPUPOBATH MX
MIPUMEPAMH U KOHTPIIPUMEPAMH, ITOKA3aTh NPUMEHEHHUE TEOPEM, B TIOKA3bIBAEMBIX
TEOPEMAx — PACKPbITh 3HAYEHUE TEX WM HWHBIX YCIOBUU TEOPEMBI, IO
BO3MOXXHOCTH — JaTh MX TE€OMETpUYECKOoe U (PU3UUYECKOEe MCTOJIKOBAHUE,
BO3MOYKHOCTH (MJIM HEBO3MOYKHOCTh) 00OpAaIlleHUsI TEOPEMBI.

Pasymeercs, MOKHO pacIIMPUTh NpPEAaraéMbli IUIaH JOIOJIHUTEIbHBIMU
MaTeMaTUUYEeCKUMU M HCTOPHUUYECKUMU (PaKkTaMH, OTHOCSIIMMHCA K JIAHHOMY
BOIIPOCY.
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CopepxaHue 4YETHIpEX BOIPOCOB, OTMEUEHHBIX 3BE3/I0YKAMH B CITHCKE
BOIIPOCOB K 3aueTy, HEOOXOJUMO YMETh u3JlaraTh Ha YpPOBHE OIpeesieHus
MOHATUH ¥ (POPMYITHMPOBKH OCHOBHBIX MPEJIOKEHUH.

Yro kacaetcsi 0oopMIIeHUS MPOEKTHOTO 3aIaHUs, TO CIIEyEeT OTMETUTD, YTO
OH BBINOJHSETCS Ha cTaHaapTHOM Oymare ¢opmara A4. OCHOBHBIC IpaBHiia
opopmienuss tekcta. I[lapameTpbl cTpaHMIIBl: BEpXHeEe, HUXKHEE MO — 2 CM;
npaBoe nojie — 1,5 cm; neBoe nose — 2,5 cM. Homepa cTpanui] NpoCTaBiIsIIOTCS
BBEpPXY, B LIEHTpe (HA TEpBOM CTpaHUIIE HOMEpa HET, BTOpas CTpaHUIA —
COJIep>KaHue, TPEThsl — BBEACHME). TEKCT JOKEH OBITh BBIPOBHEH IO IIUPUHE,
ab3amHbi oTcTynm — 1,27 cM. 3arojoBKM — MO IEHTPY, 0€3 TOYEeK B KOHIIE
npeqinoxenus. lpudr — Beicota 14 nr. Mexcrtpounsiii untepBan — 1,3-1,5.
O6pa3zern opopMiIeHUST TUTYIBLHOTO JIMCTA MPUBEICH HUXKE.

OO6mmit 00beM MoiDKeH cocTaBsTh 20-25 cTpanwmn (0e3 nmpriokerui). Bo
BBEJICHUM OOOCHOBBIBAETCSl aKTyaJIbHOCTh TEMBbI, €€ MpaKTU4YecKas 3HAYUMOCTb.
CopnepxaHue JOJDKHO OBITh NMPEACTABIEHO B pa3BepHyTOM BHJe. [IpencraBneHHbIe
B TEKCTE TaOJIMIbl JOJDKHBI MMETh CKBO3HYIO HyMmepauuto. Homep Talnmibl
IOPOCTAaBJsIETCST  BBEPXY  CHOpaBa. 3arojoBOK  TaOJNMIBl  MOMENIAeTCs ¢
BbIpaBHUBAHUEM M0 LEeHTpy. Ha kaxnayio TabiMIly M PUCYHOK HEOOXOAMMBI
CCBUIKH B TEKCT€ "B COOTBETCTBHM C pUCYHKOM 5 (Tabnuuei 3)". B 3akimtoueHuun
pedepara  u3maraloTCsl  KpaTKHME€  BBIBOABI IO  pe3ysibTaTaM  paloThI,
XapaKTepU3yIOlINe CTEMEeHb peIIeHUs 3a7ad, IOCTABICHHBIX BO BBEIACHHM.
Crnenyer yTOUHHTbH, B KAKOM CTENEHU YAAJIOCh peaanu30BaTh Lelib pedeprupoBaHus,
0003HaYuTh NPOOJIEMBbI, KOTOpPbIE HE YNaJOoCh PEIIUTh B XOA€ HaIHUCAHUS
pedepara.

Jlanaple 0  HaWACHHBIX  HWCTOYHHKAX  CJIEAyeT  3aHOCHTh B
oubnuorpaduuecknii cnucok. VCTOYHMKM B CIUCKE pacloyiararorcs B
an@aBUTHOM MOPsAKE MO (paMUJIMU TEPBOTO aBTopa (Ha3BaHUIO). CyllIecTBYIOT
perjiaMeHTUpPOBaHHBIE TIpaBuiIa odopMiieHUsT OUOIMOTrpaduIECKUX HCTOYHHKOB
'OCT 7.05-2008. IlepeueHbp HUCHOJIB3YyeMOW JUTEPATYphl JOJKEH COACPIKATh
MUHUMYM |5 HauMEHOBaHHUI.
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Oo6pa3sen opopmiteHNsI TUTYJIBHOTO JIUCTA

MunucTepcTBO 00pa3oBaHus U Hayku P®
OI'bOY BO «KpacHosipckuii rocy1apCTBEHHBIN NEAArOTMYECKUI
yauBepcuteT uM. B.I1. ActadpeBa»
HNucTuTyT MaTeMaTuku, GU3uKu U HTHPOPMATHKU

Kadenpa maremaTnku 1 METOIMKH 00yUEHUS MAaTEMATHKE

IHPOEKTHOE 3AJIAHHUE
HA3BAHUE TEMbI

Beimonauna:
CTYyAEHTKA TPYMIIbI

CwmonnHa E.A.

[Iposepuna:

JOIEHT Kad). MaTeM. aHaJIM3a
1 MOM B By3e,

KaHJl. (U3.-MaT. HAYK

barauyk A.B.

Kpacnosipck 2016

3.1.4. Tembl KypcoBbIX padoT. He npeycMOTpeHbl y4eOHBIM MJIAHOM.
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3.2. KoMIIOHEeHTbl MOHMTOPHHIA Y4eOHBIX JOCTHKEHUA 00y4ar0IMXCH
3.2.1. TexHol0rn4ecKas KapTa peiiTHHIa AUCHUILIHHBI.

IIpuioxenue 5
TEXHOJIOTHYECKASI KAPTA PEUTHHT A

VYpoBeHb/CTyIIEHb Craryc IUCHMIUIMHBI Konuuectso
o0pa3oBaHus B paboyeM yuyeOHOM 3a4E€THBIX
(GakanmaBpuat, MarucTpaTypa) wiane (b.1-b.6) eIMHULY/KPETUTOB

Haumenosanue
JTUCITUTITUHBI/Kypca

Teopust pynkumii
IEeMCTBUTEIILHOTO bakanasp

b.1 (BapuatuBHas

2 3ET
9aCTB) kpenuta (3ET)

IMECPEMCHHOI'O

CMmexHbIe TUCIUILIMHBI 0 YYeOHOMY TIaHY

[IpeamecTByromuye: MaTEMaTHUYECKUI aHAJIA3 U 3JIEMEHTHI TEOPUU QYHKUINN

I COHYTCTBYIOHII/ICZ BCC NUCHUITIINHBI HpO(bGCCI/IOHaHBHOFO OHKJIIa b.1

[Tocnenyromue: Teopus PyHKIMN KOMIUIEKCHOTO TIepeMeHHOT0, TuddepeHiranbHbie
ypaBHEHUS

BXOJ/IHOU PA3JIEJI

KonuuectBo 6amios 10 %
Max
BxoaHOM KOHTpONIB TectupoBanue 10
Hroro 10

Conepxanue ®opma paboThI

BA30BBIN PA3JIE/INe 1

KomnuectBo 6auioB 30 %

Conepxanue ®dopma paboTsI :
Min max
Tekyiuii KOHTPOJIb Komnoksuym 12 20
HpuOMe}KyTOqHHH Kontponbshas padota Nel 10
PEUTHUHT-KOHTPOJIb
Hroro 30
BA3OBBII PA3JIEJINe 2
Conepxanue dopma paboThl Komuuectpo 6amior 20 %
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Tekymuii KOHTPOJIb

HpOCKTHBIC 3aaHUs

Hroro

BA30OBBIN PA3JIEJINe 3

Conepxanue

KoanuectBo 0asuioB 20 %

dopma paboTsl

min

maXx

I Tekymuii KOHTPOJIb

KontponbHas pabota Ne2

12

20

HNTOoroBbIii MOTYJIb

12

20

Conepxanue

Komuuectso 0ayuioB 20 %

®opma paboThI

min

max

HTOroBsIili KOHTPOJIb

3augeTr

12

20

Hroro

OO011€ee KOJINUECTBO 0AJUIOB MO JUCIUAIIINHE

(Mo utoram M3y4deHus Bcex Moaysei, 6e3 yueta
JIOTIOJTHUTEIBHOTO MOJLYJISI)

12

20
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MUHUCTEPCTBO MPOCBEIIEHUA POCCUIICKON ®EJIEPALIUU

denepanbHOE TOCYIAPCTBEHHOE OI0PKETHOE 00pa30BaTeIbHOC YUPEKICHHE
BBICIIIETO 00pa30BaHUs

KpacHosipckuii rocy1apCcTBeHHbIN MeJarorn4eCKuii yHuBepcuTeT
um. B.II. AcradpbeBa»
NuctutyT maTtemaTuku, GU3uku U MHPOPMATUKH

Kadenpa MmaremaTuku 1 METOIMKH O0yUEHUS MAaTEMATHKE

YTBEPXJIEHO OOBPEHO

Ha 3aceaHuu Kadeapsl Ha 3aceJaHuu

npoTokou Ne 8 HAy4YHO-

or 12 masg 2021 r. METOAUYECKOTO 7 WHCTUTYT

MATEMATHKY,

coseta UMDU OUIMNKM U

3aB. kadenpoii mpoTokoj Ne 7 Haiepaiee
ot 21 mas 2021r.

Q// 7/(«%':/) JI.B. llIkepuna Ipencenarens

Va

C.B. boptHOBCKUI

®OH/J OONEHOYHbLIX CPEACTB

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

«TEOPUA ®YHKIUA JEMCTBUTEJBHOI'O IEPEMEHHOT O»

Hanpagsaenue noaroroBku 44.03.05 «Ilegarornueckoe odopasoBanue» (¢
ABYMS NPOPUIAMHU NOATOTOBKH)

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

barauyk A.B., noneHT xadgeapsl

CocraBurenu: oS O mateMatuku 1 MOM

Kpacnosipck 2021
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IKCIIEPTHOE
3AKJIIOYEHUE

[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. HaznaueHue (pOH/Ia OLIEHOYHBIX CPEJCTB.

1.1. Heawbro cozganus DPOC pucrummubbl «Teopus (QyHKIUNA AEHCTBUTEIBHOTO
MIEPEMEHHOT0»  SIBJIIETCS  YCTAHOBJICHHE COOTBETCTBHUS YYCOHBIX JOCTHIKCHHMA
3alJIaHUPOBAaHHBIM  pe3yibTaTaM  OOy4deHuss U TpeOOBaHUSM  OCHOBHOM
npodeccroHanbHO 00pa3zoBaTEIBLHOM MPOTPpaMMBbI, pabouei MporpaMMbl TUCUUTLITUHBI.
1.2. ®OC mno pucuuminHe «Teopuss (GYHKIUN JEHCTBUTEIBRHOTO TEPEMEHHOTO)
3aa4M:

- OIICHKA YpPOBHS C(POPMUPOBAHHOCTU KOMITETEHIINH, XapaKTePU3YIOIINX CIIOCOOHOCTh
BBIITYCKHUKA K BBINOJHEHUIO BHUJOB MPOPECCUOHANIBHOW  JIESITEIIBHOCTU 10
KBaTMUKaIMK O0aKkajiaBp, OCBOCHHBIX B IIPOLIECCE U3YUEHUS JAHHOU JTMCIMIUIMHEI.

1.3. ®OC pa3padoraH HAa OCHOBAHNUM HOPMATUBHbIX IOKYMECHTOB!

- (benepampHOr0  rOCYJapCTBEHHOTO0  00pa30BaTEIbHOTO  CTaHJAApTa  BBICIIETO
obOpa3zoBaHus 1o HampaiieHH0 ToaroToBku 44.03.05 Ilemarormdeckoe oOpa3zoBaHHE
(YpoBEHb MarucTparypsbl);

- OCHOBHOMH NpogeccruoHanbHON 00pa30BaTeIbHON MIPOrPaMMBbI BBICIIETO 00pa30BaHuUs;
- [Tonoxxenust o popmMupoBaHun (POHAA OLEHOYHBIX CPEACTB IS TEKYIIEro KOHTPOJIS
yCIIEBAa€MOCTH, TPOMEXKYTOUYHOM M WUTOTOBOM aTTecTalu OO0y4arouuxcs 110
o0Opa3oBaTeNbHBIM IIPOrpaMMaM BBICIIET0 0Opa3oBaHUs — MporpaMMamM OakajiaBpuara,
nporpaMmaM CIeHUaInuTeTa, NporpaMMaM MarucTpaTypbl, NporpaMMaM MOJTOTOBKH
Hay4HO-TIEAArOTMYEeCKUX KaJapoB B CTYACHTYpe B (eaepalibHOM TOCyJapCTBEHHOM
OIO/DKETHOM YUPEKJEHUU BbICIIEro oOpa3oBaHusi «KpacHOsSpCKHil rocynapCTBEHHBIN
nenarorndyeckuii yausepcutet uM. B.I1. Actadresa u ero punuanax.

2. IlepeyeHb KOMIIETEHUM ¢ yKa3aHMeM 3TanoB ux (GopMuUpoBaHMS B mpolecce
U3yuyeHUus JucHunInnbl «Teopust pyHKuMid 1eiiCTBUTEIHHOTO NEPEMEHHOT0»

2.1. Ilepeyennb KomMneTeHUM i, GOPMUPYEMBIX B MPOIECCE U3YUCHHS TUCITUILTAHBIL:

- CITOCOOHOCTh K KOMMYHHKAIIMH B YCTHON M IMMCbMEHHON (hopMax Ha PYyCCKOM M
WHOCTPAHHOM SI3BIKAX JUIA PEIICHHs 3a7ad MEXKIUYHOCTHOTO M MEKKYJIBTYPHOTO
B3aumosercTust (OK-4);
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- CIOCOOHOCTh paboTaTh B KOMaHJIE, TOJIEPAHTHO BOCHPHUHUMATH COIHAJIbHBIE,
KyJIbTypHBIE 1 THYHOCTHBIC pazmuuust (OK-5);
- TOTOBHOCTh CO3HaBaTh COIMAIBHYIO 3HAYMMOCTh CBOeW OyayIuei mpodeccun,
00J1a/1aTh MOTHBAIIMEH K OCYIICCTBICHHIO TpodeccuoHanbHoi nestenaproctu (OITK-1);
- CIIOCOOHOCTB HCIIONIB30BAaTh COBPEMEHHBIC METOJIBI U TEXHOJIOTUH OOyUYCHHUS U
auarnoctuku (I1K-2).

3.2.2. ®OoHJ OLIEHOYHBIX CPEICTB (KOHTPOJIbHO-U3MEPUTEIbHbIE MATEPHAJIbI)

1.0. IIpumepHBIii BapHaHT TecTa (BXOIHON KOHTPOJIB).
1.1. Bonpocsl K KOJJIOKBUYMY 110 MOAYJIO 1.
1.2. Kontponbnas padota Nel mo mozysio 1.
1.3. HpOGKTHOC 3aIaHUC 110 MOAYJIIO 2.
1.4. KoutposbHas padota No2 mo moaysmto 3.
1.5. Bompocsl k 3a4ery.
2. 2. Ilepevyenb KoMneTeHUIM ¢ yKa3aHMeM 3TanoB uX (OPpMUPOBAHNS B
npoumecce N3y4cHusd JUCIUILINHDBI
3. Dranbl GopMUPOBAHNS U OLIEHUBAHUS KOMIIETEeHIHIi
Ouenoynoe
o JMCIMIIMHBI, TPAKTUKH, Tui cpencrBo/
OMIICTCHIIMH JacTByOIlIue B QOPpMHUPOBAHUU
I y yrom (bopmup KOHTPOJIS KHAMul
KOMIICTCHIIUHN
HOMep | opma
OK-4 «cmocoben k OSM:KY“(‘)’CTYPH”" OCHOBEI IIPOeCeHOHANLHOM Texymmit 4.2.2 | Komiok
ACATCIIBHOCTHU
KOMMYHHUKAIIUU B | WuocTpannErii a361k KOHTPOJIb BUYM
YCTHOﬁ " DnemMeHTapHas MaTeMaTHKa (aiareopa)
o MaremaTuyeckas JOruKa
IMMCbMEHHOU (bOPMaX JIMCKpeTHas MaTeMaTHKa
l_lpI/IKJIa}:[HLIe 3aja4y MKOJIBHOI'0 Kypca MaTEMaTUKH
Ha pycckom 1 OnMMIIHAIHbIE 3a/1a4H 110 MATEMATHKE HpOMC)KYTOLIH 3.2.1 3auer
HHOCTPAHHOM S3bIKAX | Hcropus matematnku
NI pelleHus 3ajad ECTOpHH MaTeMaTH4YECKOro 00pa3oBaHHMsI i aTTeCTanuA
OJIFOTOBKA K CJIaue M ¢/laya TOCyAapCTBEHHOTO
MECKINYHOCTHOI'O H | sk3amena
Me)KKyHBTypHOFO HO}:[I‘OTOBKa K 3aH_[IiIlTe M 3a0imTa BBIHyCKHOﬁ
> KBaJIU(UKALMOHHON paboThI
B3aUMOACUCTBUA» IMenaroruueckast IPaKTUKa HHTEPHA
MeTO}:U/IKa 06y'{el-mﬁ M BOCITUTAHUA I10 HpO(bI/UHO
MaTeMaTHUKa
OK-5 @uiocodus Texymmit 4.2.4 | Kontpo
Comuonorus
«CIIOCOOHOCTBIO Kynbryponorus KOHTPOJIb JIbHAas
pa60TaTI> B KOMAaHJIE, Monynb "Teorzemqecrme OCHOBBI IIPO(eCCHOHATBHOI pa60Ta
JCATCIIBHOCTH
TOJICPAHTHO Icuxonorust
BOCIIPUHHMATh Monynb "Haqumev OCHOBBI yqe6H?-
Mpo(ecCHOHANLHOM IEATENBHOCTH
COIIMAaJIbHBIC, OCHOBBI yueOHOI AEATENBHOCTH CTYICHTA
KYJIbTypHBIE u gﬁlﬁl‘f““a
JIMYHOCTHBIC MareMaTH9IecKuil aHAM3 1 JIEMEHTBI TEOPHU
yHKUIMIH
pasIuyIus» et

DieMeHTapHas MaTeMaTuKa

Teopust GyHKIUIA TEHCTBUTENEHOTO IEPEMEHHOTO
OcHoBBI TeopuH QYHKIMIT KOMITIIEKCHOTO
MIepeMEHHOTO

IpodunsHOE HccnenoBanne B 00J1aCTH MAaTEMaTHKH
PO(UIBHOE HCCIIEIOBAHNE B 001aCTH HH(POPMATHKH
DnemeHTapHas anredpa
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OneMeHTHI anreOpsl

WH}opMaIMOHHbIE TEXHOJIOTUH B MaTeMaTHKe
KowmmeblioTepHas anrebpa

OCHOBaHMsI TEOMETPUH

JIOTONIHUTE IBHBIE TJIABbI TEOMETPHU

Hcropust MaTeMaTHKU

Hcropust matemaTnueckoro obpaszosanus B Poccun
JuddepeniupanbHas reoMeTpust

JIvHUY ¥ TOBEpXHOCTHU B €BKJIUIOBOM IPOCTPAHCTBE
Knacchoe pykoBoacTBo

OCHOBBI KJIACCHOTO PYKOBOZICTBA
ITpou3sBoCcTBEHHAS IPAKTHKA

ITpakTuKa 1o nosry4eHuro npohecCHOHaIbHBIX
YMEHHI 1 ONbITa IPO(ECCHOHATBHOM ACSITEIbHOCTH
INoxroroBka K caaue U cada roCyapCTBEHHOIO
JK3aMeHa

IoaroroBka K 3aIuTe U 3alMTa BBIITYCKHOI
KBaH(DUKATHOHHON PabOTHI

INenarornyeckas npakTUKa MHTEPHA

Monyins "[IpodunakTrka sxcTpemusma”
CornpranbHble OCHOBEI IPO(MIAKTHKY YKCTPEMH3MA U
3aBUCHUMBIX ()OPM NOBEACHHS B MOJIOZIOKHOMN cpefie

OIIK-1
0CO3HAaBaTh
COLIMATHHYIO
3HAYUMOCTD CBOEH
Oymymieit mpodeccun,
o0J1axaTh
MOTHBaIMEH K
OCYIIECTBIICHHUIO
npodeccHoHATEHOM
JEATEILHOCTH

«'0TOB

OO1eKyIbTYpHBIE OCHOBBI IPO(ECCHOHAIBHON
JIeATENbHOCTH

Couumonorus

Pasnen"Teopernaeckue OCHOBEI IPO(ecCHOHATBHOM
JiesTeNnbHOCTH"

Icuxonorus

Ilenaroruka

DrnemeHTapHas MaTeMaruka (anredpa)
DieMeHTapHas MaTeMaTuka (TeoMeTpusi)
MaremaTHdeckas JJOrHKa

WHpopMalMOHHbIE TEXHOJIOTUH B MaTeMaTHKE
JluckperHas MateMaTuka

Teopus BeposiTHOCTEN N MaTeMaTHYeCKast CTATHCTUKA
Dusuka

[MpuxnagHble 3aJa4n MIKOJIBHOTO Kypca MaTeMaTUKH
OunMnuaHbIe 331a9H 110 MaTEMATHKE
IonukonTekcTHblit Pa3nen- MmaremaTuka
IonukonTekcTHbIi Pa3nen- maremaTuyeckoe
obpasoBaHue

JlomoHUTeNbHBIE TIaBbI aIreOphl U FeOMETPHU
AnreOpandecKkue U reOMeTpUYEeCKUe CTPYKTYPHI
Vcropust MaTeMaTHKH

Hcropust MaTeMaTH4eCKOro 00pa3oBaHus

INpaxTyKa 10 NOTy4YEeHHIO IEPBUYHBIX
npo¢ecCHOHATIBFHBIX YMEHHIT 1 HABBIKOB, B TOM YHCIIE
MePBUYHBIX YMEHHI U HABBIKOB HAyYHO-
HCCIIeI0BATeNbCKOH AesTeNbHOCTH

INpakTHKa 110 MOTy4YEeHHIO MPO(ECCHOHATEHBIX
YMEHHH U OTbITa NPOGECCHOHATBHOM A TENbHOCTH
[pennumniomMHas IpakTHKa

IoxroroBka K caave U cada roCyapCTBEHHOIO
9K3aMeHa

TTonroToBka K 3ammre U 3aIiuTa BBITYCKHOM
KBaJM(PUKAIIMOHHON PabOTHI

INenarornyeckas mpakTHKa HHTEPHA

Meroanka o0y4eHHUs 1 BOCIUTAHUS IO POGHITIO
MaTeMaTHKa

Texymmit
KOHTPOJIb

4.2.3

IIpoexr
HOE
3aJlaHu
e

I1K-2 «c1oco0eH
HCITOJIB30BaTh
COBPEMECHHBIC
METO/IBI u
TEXHOJIOTHH
oOy4eHust u
JIUATHOCTHKI

Ilcuxomnorus

Ilemaroruka

OCHOBBI HAYYHOH JEATEIBHOCTH CTYCHTA
CoBpeMEeHHBIE TEXHOJIOTHH HHKJIIO3UBHOTO
o0OpazoBaHus

Jinddeperunansable ypaBHEHHs

T'eomerpus

MaTtemaTHUeCKHl aHATN3 U YJIEMEHTHI TEOPUU
yHKUIMI

Dusnka

DIeKTUBHAS TUCHHUIUIMHA IO 001ei pusndeckon
MOJITOTOBKE

DeKTHBHAS UCIUILTHHA TI0 TOJABHXHBIM U
CHOPTUBHBIM MTPaM

DJeKTUBHAS AUCIUILUIMHA 10 (PU3HMIECKOH KYJIbType

TEKYILIHUI

4.2.4

IIpoexr
HOE
3a/1aHU
e

[IpomexxyToun
as aTrecTanus

321

3a4€T
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Jutst obygaromuxcst ¢ OB3 1 HHBaIMI0B
INpuknaaHbIe 33141 MIKOJIBHOTO Kypca MaTEMaTUKH
OnmuMnuagHble 319K 10 MATEMATHKE

obpasoBaHue

IpenaurioMHas npaxkTuka
JK3aMeHa

KBaTH()UKAIMOHHON PabOThI

MaTeMaTHKa

TTonmukonTtekcTHbI Paznen- MaTemMaTika
TTonmukonTekcTHBIN Paznen- MaTeMaTHuecKoe

INpaxTHKa 110 NOIy4eHHIO NEPBUYHBIX
po(eCcCHOHANBHBIX YMEHHI U HaBBIKOB, B TOM 4HUCIIE
MIEPBUYHBIX YMEHHI U HABHIKOB HAyYHO-
HCCIe10BaTENbCKOM AesITeNbHOCTH
IpakTuKa 1o nosry4eHuro npohecCHOHaIbHBIX
YMEHHUH ¥ OmbITa IPO(PECCHOHAIBHOMN AESTEIbHOCTH

INoaroroBka K caaye U caya rocy1apCTBEHHOIO
IoaroToBka K 3aIiuTe U 3alMTa BBIITYCKHO

IMeparornyeckast MpakTHKa HHTEPHA
Mertonuka 00y4eHus ¥ BOCIIUTAHHS 110 POQUITIO

3. ®oH/1 OLIEHOYHBIX CPEACTB AJIsl POMEKYTOYHOM aTTecTalunu
3.1. ®oHBI OLIEHOYHBIX CPEACTB BKIIOYAIOT: 3a4€T, IK3aMEH, IIPOEKTHOE 3aJaHUE.
3.2. OueHOUHbIE CpeACTBa
3.2.1. OuenouyHoe cpenctBo «Bonpocer k 3auemyy. PazpaboTuuku K.¢.-M..H., JOIEHT Kadeapsl
matematuku 1 MOM B By3e A.B. barauyxk
Kputepuu onieHnBanus o O1EHOYHOMY CPEACTBY «Bonpocsi k 3auemyy

®opmupyembl Bricokmui ypoBeHb | IIpoaBuHyTHIN ba3oBbrii YPOBEHb
KOMIIETEHI[M U ¢pOpMHUPOBAHHOCTH YPOBEHb cpopMHUPOBAHHOCTH
KOMITeTEeH LU copmupoBaHHOCTH KOMITIeTeHIUI
KOMIIeTeHIH i
(87 — 100 6amoB) (73 — 86 6astoB) (60 — 72 6amoB)
OTnuyHO/ 3a4TEHO Xopo11o/ 3a4TeHO Y 1oBneTBOPUTENHHO/
3a4TEHO
OK-4 Crocoben rpamMoTHo, | CriocoOeH n3narath | CnocoOeH [aTh OTBET
apryMeHTHPOBAHO CBOIO TOUKY 3PEHHUS MPU | UCIOJIb3YS TOJIBKO
U3Jaratb  CBOKO  TOYKY | OTBETE. MOJENBbHBIA  0o0Opa3el,
3pEHMUs IPU OTBETE. CriocoOeH  BBICTPOUTH | CBOEBPEMEHHO
Crniocoben JIOTHYECKH | OTBET UCIOJIB3YS | pearupys Ha
BBICTPOMTH ~ OTBET  HE | MOJAENbHBIN 00pa3el, HO | 3aMe4aHHs.
UCIIOJIb3YS MOJIETIbHBIN | IPOSBIIAS ~ KPEAaTUBHBII
oOpaserr, TIPOSIBIISIS | TIOIXO.
KpeaTUBHBINA MTOIXO.
OK-5 OTBeTHI COOTBETCTBYIOT OTtBeThl COOTBETCTBYIOT | OTBETHI COOTBETCTBYIOT
BOMpOCY, 000CHOBaHBHI, B BOINpOCY, 000CHOBaHbI, B | BOIIPOCY, 0OOCHOBAHHBI,
HUX YETKO OOJIBIIMHCTBE CIIy4aeB B | B OCHOBHOM B HUX
IIPOCIIEKNBAETCS HUX YETKO YETKO MPOCIIEKUBACTCS
CUCTEMHOE 3HAHHE IIPOCIIEKUBACTCSA CHUCTEMHOE 3HAHHE
B 00JIaCTH METOUKHU CHUCTEMHOE 3HaHUE B 00JIACTH METOJUKHU
oOyueHusi MaTeMaTHKE B B 00J1aCTH METOAUKHU 0o0ydeHus MaTeMaTHKe
COOTBETCTBHH C o0y4yeHHs MaTeMaTHKe B | C TOTPEOHOCTIMU
MOTPEeOHOCTAMU COOTBETCTBUU C paboTonaTens
paboTtonarens NoTpeOHOCTAMU Brnaneer
Bnaneer paboTonaTens COOTBETCTBYIOLIEH
COOTBETCTBYIOILEH Bnaneer TEPMHUHOJIOTUEN
TEPMUHOJIOTUEN COOTBETCTBYIOIIEHN
TEPMHUHOJIOTUEN
I1K-2 OTBETBI COOTBETCTBYIOT OTtBeThI COOTBETCTBYIOT | OTBETHI COOTBETCTBYIOT
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BOIIPOCY, 0OOCHOBAHBI, B
HHUX YCTKO
MIPOCIICKUBACTCS
3HaHUE
OCHOBOIIOJIATAOIINX
MOJIOKEHUH 1711 0TOOpa
TEXHOJIOTUH, METOJIOB U
CPEICTB O0yUYEHUs

BOIIPOCY, 00OCHOBAHBI, B
HHUX YCTKO
MIPOCIICKHBACTCS
3HaHHUE OOJIBIIMHCTBA
OCHOBOIIOJIATAIOIIHX
MOJIOXKEHUH JyIst 0TOOpa
TEXHOJIOTHH, METOJIOB U
CpeACTB O0yUYECHHS

BOIPOCY, 0OOCHOBAHHBI,
B HUX B OCHOBHOM
MIPOCIIC)KUBACTCSI
3HAHUE

OCHOBOITOJIAT AFOIITHX
MOJIOKEHUH A1t 0TOOpa
TEXHOJIOTH, METOZIOB U
cpeacTB 00yueHUs!

4, DOoHJT OILIEHOYHBIX CPCACTB I TCKYIICTO KOHTPOJIA YCIICBACMOCTHU

4.1. ®oHIBI OUEHOYHBIX CPEACTB BKIFOYAIOT:
— KommokBuym no moayimo 1, 2;
— KonTpoasHnas padora 1, 2;
— IIpoekTHOE 3a/1aHKE.

4.2.1 Kputepun OIEeHUBAHUS CM. B TEXHOJIOTHYECKON KapTe perTHHTa B paboueil mporpaMme

TUCIATLIINHBI

4.2.2. KpuTepuu OLICHUBAaHMS OLIEHOYHOTO CPEACTBA «Ko10K8UYM»

Kpurepun oueHuBanusi

KoandecTBo 0a/1710B

(BKJI1aJl B peTHHT)

YeTko, JJAKOHUIHO CHOPMYIIMPOBaHA ITPodIIeMa 4
[IpencraBieH aHanus3 pa3anyHbIX TOYEK 3PECHUS 4
W3noxxeHna coOCTBEHHAs! TOUYKA 3PEHMS], ApTYMEHTHI B €€ MOJIb3Yy 4
[TpencraBicHBI BBIBOIBI 8
MakcumanbHBIN Oast 20

4.2.3. Kputepuu olleHUBaHUsI OLIEHOYHOTO CpeAcTBa «lIpoexmHoe 3a0anuey

Kpurepun onenuBanus

KoaundecTBo 0a/1710B

(BKJIaJl B peTHHT)

AprymMeHTHPOBAHHOCTD 4
Brimonnenune 3amannii 4
[IpencraBieHsl MeTOMYECKHE pa3pabOTKH 4
CaMoCTOSTENNLHOCTD 8
MaxkcuMaabHbIH 6at 20

4.2.4. Kputepun olleHUBaHUS OLIEHOYHOTO cpeactBa «Kowmponvuas pabomay

Kpurtepun onenuBanuns

KoaunuyecTBo 02717108

(BKJIaJ B pEHTHHI)

BEhIMOTHEHBI BCe 3a1aHus 5
[1paBHILHOCTE BHINOIHEHHUS 3aJaHHI 5
MakcuMabHBIA 0aT 10
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6.0. Tect (BX0OIHOI KOHTPO.JIb)

x, ecmu X< -3,
1. ®opmyna f(x) =4 9—x*, ecmu—3<x<3,
—x, ecimx=>3
a) 3amaeT GyHKIHIo Ha (-0; -3] U [3; +0);
0) He 3amaeT PyHKIMIO HA
(-00; +00);
B) 3a7aeT (QYHKIIMIO Ha (-00; +00);
r) 3amaeT pynkmomio Ha [-3; 3].

sin 10x — 2cos 3x
6 + ctg°x

2. OyukIusa f(x) =

a) orpaHUYCHA CBEPXY, HO HE OTpaHHUYCHA CHH3Y;
0) orpaHuvcHa;

B) HC OrpaHUYCHA HU CBEPXY, HU CHH3Y;

') OrpaHUYCHA CHU3Y, HO HC OrpaHHUYCHA CBEPXY.

3. Eciim mocnenoBarenbHOCTD (),) — OeckoHEeYHO OobInas v lim x, =d, d =0, TO

osco
a) MOCJICIOBATEIBHOCTD (X V) — OECKOHEUHO OOJIbINAS;
6) lim (x,-y,)=d;

n>oo
B) MOCJICAOBATEIILHOCTD (X,- Vn) — OTPAaHUYCHA;

I') HAYEro OMpPEJCIICHHOrO O  TOCJIeI0BaTeIbHOCTH (Xp- yn) CKa3aTh

HCJIIb3.

. X
4. Ecima (x,) u (Yn) — OECKOHEUHO OOJIBIIKE MOCICA0OBATeALHOCTH, TO lim =™

=" Yy
paBeH:
a) oo;
0) 0;
B) HeKOoTOpoMy uuciy a #0;

T') HIYETO OIPEeICHHOTO 00 3TOM TIpeJieNie CKa3aTh Helb3sl.
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5. Hucno A HaszwiBaeTcs npenenom GyHkuuu f mpu x — oo, eciu:

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

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

B) s roboro £>0 cymecTByloT ¢ > () U X, TaKHe, YTO KaK TOJBKO

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

HEpaBEHCTBY |X| > C, BemonHseTcs HepaBeHCTBO |f(X)-Al<e
6. ®ynknus f, 3aaHHas B TOYKE Xo 1 HEKOTOPOU €€ OKPECTHOCTH, Ha3bIBACTCS
HENPEPBIBHOM B 3TOM TOYKE, €CIIU:

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(x,+Ax)+ (%)) =0,

1—x?, ecrmx< 0,
7. ®yuxuus f (X) = * B TOUKe xg = 0
x?+1, ecm x>0

a) HeMpephIBHA TOJBKO CJIEBA;
0) HenpepbIBHA TOJIBKO CIPaBa;
B) pa3pbIBHA;
I') HeTIpephIBHA.
8. He BhIUHMCIISISI HHTErpajioB, a HCXOS U3 YCIIOBUN UHTETPUPYEMOCTH, YOEK1aeM-

CciA, 4YTO 6y,216T KOPPEKTHO IIOCTaBUTb BOIIPOC O BBIYHMCICHHMKM HHTCIpPajiad
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3
J. f (X)dx mis pyskmn
-3

a) f(x) =

> | =

0) f (X) =1tg x;
SHORIHE

-1 eciu—-1<x<0,

r f (X) :{In X,eciu0 < X < 3.

9. Yucrno | Ha3piBaeTCs ONMpeeIeHHBIM UHTETPajoM OT GYHKIIMU [ 110 OTpe3Ky [a; b] ,
eciu
a) V &30, V 8>0 u npu nrobom pazouernn otpeska [a; b] Ha wactu, mumb 061 A<J,
¥ IIPOM3BOIILHOM BEIGODE TOUEK &, BBIIOIHACTCS HEPaBEHCTBO | -1 | < €
0) V >0, 3 6>0 Takoe, uTo mpu JFOOOM pazOueHUM oTpe3ka [a; b] Ha wactwm, mumb
Obl A>0, U MPOU3BOJILHOM BBIOOPE TOUEK &, BHIMOIHSAETCS HEPABEHCTBO lo-1]<
g
B) V >0 u mpu nmro0oMm pa3OueHuu oTpeska [a; b] Ha YacTH ¥ TPOM3BOJIHLHOM
BBIOOpE TOYEK &, BBINOJIHAETCS HEPABEHCTBO lo-1]<¢;
r) V &>0, 3 6>0 takoe, 4TO npu Jr000M pa3OueHuu oTpe3ka [a; b] Ha yacTH, Wb
OBl A<8, ¥ NMPOM3BOIBHOM BEIGOPE TOUEK &, BBIIIONHSIECTCS HEpaBeHCTBO | o-1 | <
€.

10. OcHOBBIBasiCh Ha TEOMETPUICCKOM CMBICIIC ONIPEACICHHOTO HHTETpaia, yoeK-

0
JaeMcsl, YTO HHTETpall I V25-x2 dx paBen
-5

a) —m,
)2

6) 2,

B) 10m;
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r) 5.
11. Beibepute yclioBuUs, SBISIIOUIMECS CYIIECTBEHHBIMU B ONPEICICHUH ONPEIEICHHOTO
UHTerpasa:
a) IPOU3BOJIBLHOCTb BHIOOPA TOUEK &,
0) HEMPEPBHIBHOCTh TMOABIHTETPAIbHON (PYHKIINU;
B) IIPOU3BOJIBHOCTh Pa30MeHusl OTpe3Ka UHTETPUPOBAHUS HA YACTH;
') OTPAaHUYEHHOCTD MOABIHTETPAILHON (PYHKIINU.
12. Cpennee 3Hauenne Gyakuun Yy = —3x° + 4x Ha otpeske [0;3] pasHO
a) —3;
0) —9;
B) 3;
r)9.

13. CpaBHure: j‘hdx U j.dxjf dy
a a 0

a) >;

0) <

B) =,

I') 3aBHCHUT OT 3HAYEHHi 4, b, h.

14. Ecmu ¢yukuum f(X,y,z) unterpupyema B odnactu D, To oHa B D:

a) HETIpEpHIBHA,
0) orpaHuyeHa;
B) MIMEET HEMPEPBIBHBIC YaCTHBIC TIPOU3BOIHBIC ;
r) nuddepenmnupyema.

HDOB@DHGMBIC 3HaHUs, YMCHUA, KOMIICTCHIIHNHU. 3HaHHWE OCHOBHBIX TOHSITHU

MaTeMaTUYECKOT0 aHaln3a; YMEHHE WX HCIO0JIb30BaTh MPHU PEIICHUM MPAKTUYECKUX
3agad. OK-4, OIIK-1.

6.1. Bonpochbl K KOJJIOKBUYMY

(Paznenl)
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1.ITousitue metpuueckoro npocrpanctaa. [pumeps (R", Cpa ).

2.0OKpecTHOCTh TOYKH B METpHYECKOM IpocTpaHcTBe. [Ipenen mocnenoBaTebHOCTH
TOYEeK B  METpUYecKoM  mpoctpaHcTBe. OCHOBHBIE  CBOICTBAa  mpenena

II0CJIEOBATEIbHOCTH.
3. OTKpBITbIE MHOXKECTBA B METPUYECKOM IPOCTPAHCTBE, UX OCHOBHBIE CBOWCTBA.
4. 3aMKHYTBIE MHOKECTBA B METPUYECKOM IIPOCTPAHCTBE, UX OCHOBHBIE CBOMCTBA.
5. OTobOpaxeHuss METpUYECKUX MPOCTPaHCTB. HenpepbhIBHOCTH 0TOOpaXKeHUH.

6. JIuHeiiHple HOPMUPOBAHHBIE MPOCcTpaHCcTBA. [Ipumepsl. MeTpu3zyeMocTh JIMHEWHOTO

HOPMHPOBAHHOTO IIpocTpaHcTBa. HopMa u meTpuka.
7. KoMnakTHbIe MHOKECTBA, UX OCHOBHBIC CBOMCTBA.
8. HenpepriBHBIE 0TOOpAKEHUST KOMIAKTHBIX MHOXKECTB.

9. [lonmubie MeTpuueckue mpocTpancTra. [Ipumepsi.

10. ITpuHIMI CKUMAKOIIMX OTOOpaKEHUM U €r0 MPUMEHEHHUS.

HDOBGDHCMBIC 3HaHUs, YMCHHA, KOMIICTCHIIMH. 3HaHue XapaKTCPUCTUICCKUX
IMPU3HAKOB MCTPHUUYCCKOI'0 IIPOCTPAHCTBA, IIOJHOIO0O MCTPHYCCKOIO IIPOCTPAaHCTBA,
KOMIIAKTHOI'O MHOXXECTBA, Knaccmbmcaunn TOYCK MCTPHUYCCKOIO IIPOCTPAHCTBA,

YMEHHE YCTAHABIMBATH B3aUMOCBS3b MEXAY CXOAUMOCTBIO MO Pa3JIUYHBIM METPUKAM.
OK-5, OIIK-5.

6.2. KourpoasHas padora Ne 1

(Paznenl)
Bapuanm Ne [

1. Jlokaxkute, 4YTO TPU HENPEPHIBHOM OTOOpPaXEHUH MpooOpa3 OTKPHITOTO
MHOKECTBA SIBJISIETCS OTKPBITHIM MHO>KECTBOM.

2. SIBnsgercs nmu GhyHIAMEHTAIBHOM MOCIEA0BATENBHOCTD Y, (X) = X" B MPOCTPAHCTBE

44
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3. Jlokaxxute, YTO YypaBHEHHE X—e&SinXx=m Tpu JO00M M U O<g<l HMeEeT
€IUHCTBEHHOE PELICHHE W €r0 MOKHO HAWTH METOAOM IOCIEHOBATEIbHBIX
PUOTKCHUH.

4. TlpuBenuTe mpUMep 3aMKHYTOT'O MHOXKECTBa B R’.

Bapuanm Ne 2

1. JloxaxuTte, 4TO pacCTOSIHUE p(X;y) €CTh HENpepbIBHAs (YHKIUS OT IEPEMEHHBIX
Xuy.

2. SIBnsercs 7MW TOJMHBIM MPOCTPAHCTBO HATYPAIbHBIX YHCENT C METPUKOM

|m_n|?
mn

p(m;n) =

3. SBnsercs au orobpaxenue f(x) =sin X YUCIOBOU MPSAMOI B ceOsI CHKUMAIOIINM?

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

[IpoBepsieMble 3HAHUS, YMEHUS, KOMIICTCHIIMH. 3HAHUE XapaKTEPUCTHUUYECKUX
MIPU3HAKOB METPUUYECKOTO MPOCTPAHCTBA; YMEHHE KOHCTPYHUPOBATh T'€OMETPUUECKHUE
oOpasbl MpU Pa3TUYHBIX OTOOPAKEHUSX METPUUYECKUX MPOCTPAHCTB, HCHOIB30BAThH
OPUHIUIT ~ CKUMAIOMIMX ~ OTOOpaKEHWW TpU  pelIeHUH  anreOpamdyeckux U
¢bynkunoHanbHbeix ypaBuenuit. OK-4, OITK-5.

6.3. [IpoexkTHOE 3a1aHHE

(Pa3nen?)

Tema 1. Monomonnwie pynkyuu

I]env: M3y4uB CBOWCTBA MOHOTOHHOW (DYHKIIMU, OTIMCATh WX JI0KA3aTelIbCTBA U
MOoKa3aTh MPUMEHEHHE CBOMCTBA MOHOTOHHOCTH (DYHKIIMU TIPH PEIIEHUU HEKOTOPBIX
MAaTEMATUYECKUX 3a/1a4.

Ilpumepnoe cooepocanue. CBoOWCTBAa MOHOTOHHOU (DYHKIIMHM: MHOKECTBO TOUEK
pas3phbiBa, UHTETPUPYEMOCTD, nudepeHIpyemMocTb, HHTETPUPYEMOCTh
MPOU3BOAHOMN (M APYyTHE, KOTOPHIE CTYIEHT MOXKET BHIOPATh CAMOCTOSITEIHHO).

Jlumepamypa
1. Harancon WU.I1. Teopus ¢pyHKuuMA BelecTBeHHON nnepemeHHoi. M.; 1974.
2. @uxtenronsl I.M. Kypc nuddepenimanbHoro u uHTerpaibHoro ucuuciaeHus. T.1.
M.; 1970.
3. Makapos I.II. [lonoaHuTeNbHBIE TJIaBbl MATEMAaTUYECKOTO aHanu3a. M.; 1968.
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Tema 2. @ym(uuu C KOHEeYHbIM U3MEHEHUEM

Llenv: W3y4nB OCHOBHBIC CBOMCTBA (YHKIHMH C KOHEYHBIM H3MEHCHHEM,
OIUCATh MX JIOKA3aTeILCTBRA.

IIpumepnoe codepocanue. CBsi3b € OTPAHUYCHHOCTHIO, apUPMETHUCCKHUE
orepanuu HaJ QYHKIUSIMH ¢ KOHCYHBIM H3MEHCHHEM, CBOMCTBA BapHaluu (PyHKIIUU C
KOHCYHBIM H3MCHEHHEM, CBS3b C MOHOTOHHBIMH (YHKIHSAMH, MHOXKECTBO TOYEK
pa3pbiBa, MHOXECTBO Touek JTU(PHEPEHIIMPYEMOCTH, HENPEPhIBHBIC (GYHKIUH C
KOHEYHBIMU M3MEHCHHUSIMHU.

['eoMeTpuyecKkoe TMPHIOKEHHE Kilacca QYHKIUI ¢ OrpaHMYCHHBIM H3MEHEHHEM
— CHpSMIIIEMOCTDh HenpepbiBHOM KpuBoit Y = f(X), X € [a,b].

Jlumepamypa
1. Harancon WU.I1. Teopus ¢pyHKuuMii BemecTBEHHOM nnepemeHHoi. M.; 1974.
2. Kommoropos A.H., ®omun C.B. Dnementsl Teopun GyHKIUNA U QYHKIIHOHATHHOTO
aHaimza. M.; 1972.

Tema 3. Aocmpaxkmmnan mepa Jleveza

[]enb: TOCTPOUTH U OMUCATH JIEOETOBY MeEpy Kak MPOJODKEHUE MEPHI IO CXEeMe
Jlebera.

Ilpumepnoe coodepocanue. Jloka3zaTeNnbCTBO BCEX TEOPEM Ha MYTH MOCTPOCHUS
Mepel M: 6 — R.; M- G - aagauTUBHASA Mepa Ha TIOMYKOJIbIIE G C CAUHUIICH:

1) mpomomkuts M (M') Ha R (6) — MEHEMANBHOE KOJBIO HAJ MOIYKOIBLOM G.
Jlokazath  €IMHCTBEHHOCTH MPOMOJDKCHMs.  Jloka3aTh  G-aJJUTUBHOCTH
POTOIDKEHUS M’

2) mpomokuts M' (¢ R (o) Ha OyIHaH eIMHMIBI TTOMYKOJIbIA) A0 BHELIHEH
Mephbl U*;

3) mocTpouTh JIEOCTOBY Mepy W Kak CyXeHue U*¥ Ha KJIacC H3MEPHMBIX
MHOKECTB.

Jlumepamypa

1. Konmoropos A.H., ®omun C.B. DneMenTsl Teopuu GyHKUUN U QYHKIIMOHATBHOTO
a"aimmza. M.; 1972.
2. Toncros I'.Il. Mepa u unterpan. M.; 1974.

Tema 4. @yukyuu, cymmupyemoie ¢ K6aopamom

L]ensy: onucaTh NPOCTPAHCTBO CYMMUPYEMBIX C KBAJPAaTOM (PYHKIIHA.

Ilpumepnoe cooepoicanue. L, — rmiibbepToBO npocTpaHcTBO. [lociaegoBaTeaprHoe
J0Ka3aTelbCcTBO TOro, 4rto L, — JuHElHOe mpocTpaHCTBO, L, — €BKIUAOBO
MPOCTPAHCTBO (T.€. MPOCTPAHCTBO CO CKAJISPHBIM Mpou3BeneHuem), L, — momHoe
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IPOCTPaHCTBO, L, — cenapabenbHOE NPOCTPAHCTBO. Jloka3zaTenbCcTBO
CYILIECTBOBaHMS cYeTHOro 0Oaszuca m moctpoenue pspa Oypee mist f € L, mo stomy
0a3ucy ¢ MpUMEHEHUEM O0IIIeH TEOPUH TMIBOEPTOBBIX MPOCTPAHCTB.

Jlumepamypa
1. Harancon U.I1. Teopus ¢pyHKIMi BemecTBEHHOM epeMenHoit. M.; 1974.
2. Konmoropos A.H., ®omun C.B. Dnementsl Teopun GyHKIUNA U PYHKIIMOHATHHOTO
a"Haimuza. M.; 1972.
[TpoBepsieMble 3HaHUS, YMEHUsS, KOMIIETEHIMHU. 3HAHUE CBOMCTB HM3MEPUMBIX
MHOKECTB, U3MepuMoil 1o Jlebery pyHKIMU; yMEHNE KOHCTPYUPOBATh U3MEPUMBIE IO

Jlebery MHOXeCTBa, J0Ka3bIBaTh pazlIM4yHbIe CBOWCTBA M3MepuUMbIX (QyHkiui. OK-4,
OIIK-1, OIIK-5.

6.4. KouTpoanHas padora Ne2

(Pa3nen3)
Bapuanm Ne [

1. IMokaxuTte, 4ro ecnu (PyHKIMUS y = f(x) H3MEpUMa HAa MHOXECTBE E, TO U
byHKIUSA y =k f(x) TaKkKe U3MEpUMa Ha 3TOM MHOXKECTBE.

2. Jloxaxute, 9To cienyromue GyHKIIUA WHTErpupyembl mo Jlebery Ha oTpeske

xek, e K
r
, xeCK’ A

-x, xeJ,

2, xeQ

- KAHTOPOBO MHOXKECTBO, a CK - €Tr0 JONIOJHEHHUE OO0 BCEro oTpe3ka [0,1]

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

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

Bapuanm Ne 2
1. Tlokaxwute, 4TO eciu PYHKIIUKU y = f(x) U y = g(x) U3MEPUMBI HA MHOXKECTBE E
TO M QYHKIUSA y = f(x)+ g(x) TaK)Ke U3MEpPUMa Ha 3TOM MHOYKECTBE.

2. Jlokaxxute, 4To cienyromue (QyHKIIUM HHTETpUpyeMbl 1o Jlebery Ha oTpeske

. x> , xe€0, . 6
[0,1] " BBIYMCIIUTE WHTETPAJIBI. a) f(x)= , ; )
—x7, xeJ
2
X, xe A,
fx)=1". , THe A MHOXECTBO alreOpanveckux 4Yuces, a
sm rx, x€[0,]]nCA

CA=R'\A.

[IpoBepsieMble 3HaHUS, YMEHHs, KOMIETEHIMH. 3HAHHE CH0co0a KOHCTPYHPOBAHHUS
uHTerpana Jlebera, ero OCHOBHBIX CBOMCTB, CBSI3U MEXAYy HHTerpajamu Pumana u
JleGera; ymenue Beluucisath unrerpan Jlebera. OK-5, OIIK-1, OIIK-5, T1K-2.
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6.5. IPUMEPHBIE BOITPOCHI K 3AYETY

I[OK&)KI/ITC, yTo ecim A U3MCPHUMOC MHOKCCTBO MOJI0KUTEIbHOU MCpPBI, TO B
HCM CYHICCTBYIOT XOTA OBI ABC TOYKH, pacCToAHUC MCKIAY KOTOPBIMHU

pPaLMOHAJIBHO.

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

IS 1100010 MHOKECTBA E BEPHO PaBEHCTBO
m(En(AUB))=m(EnA)+m’(ENB).

MmuoxectBa A u B m3mepumsl o JleGery, mpuuem An B =. Jlokaxxkure, dYTO

JUISL 100010 MHOKECTBA E BEPHO PaBEHCTBO
m,(En(AUB))=m,(EnA)+m,(ENB).

JlokaxuTe, 9TO 17151 IFOOBIX M3MepuMBIX 10 JleOery muokecTB F G crpaBennBo
cootromnrerre m(F UG)=m(F)+m(G)-m(F nG).

SABnsercsa 1M u3MepUMON (PyHKIMENH CyMMa CXOJSLIErocs Ha OTpe3ke [a, b] psaaa

M3MEPUMBIX (YHKITHIT?

[lycTh x = ¢ (¢¥) - U3MepuMasi Ha MHOKeCTBe E GyHKIMS, E, = ¢ (E) - MHOXKECTBO

ee 3HaueHuM, a y = f(x) - QyHKIUs, HEMpEepbIBHAA HAa E,. BoisicHute, siBisieTcs

JIM U3MEPUMOI Ha MHOXECTBE E clIoKHas QYHKIUSA y = f(¢(1)).

[Iycts y = f(x) u3MepuMa Ha MHOXECTBE E, E, - U3MEPUMOE MOJMHOKECTBO

MHOkecTBa E . O0s3aHO M MHOXKECTBO f(E,) ObITh m3MepuMbIM? Eciu HET, TO

MPUBEUTE COOTBETCTBYIOIINI TPUMED.

[lycts x=¢ (t) - GyHKUMS, HENpEpbIBHAS Ha OTpe3ke E =[a, B, E =@ (E) -

MHOXXECTBO €€ 3HA4YeHHH, a y = f(x) - QyHKIus, u3mepumas Ha E,. O0s3aHa u

OBITh U3MEPUMON HA MHOXKECTBE £ CIOXHas QYHKIHS y = f(¢(¢))?
1

ITokaxxute, 4TO €cim I f(x)dx=1, f(x)>0 Ha otpe3ke [0,1], TO f(x)=1 mOUYTH
0

BCIOJTY.
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3.2.3. AnHanu3 pe3yJbTaTOB OOY4YeHHS] M IlepeYeHb KOPPEKTHPYIOIIUX
MepoNnpuATHA Mo y4eOHOUl aucuuIuinHe. M3yyeHue, B COOTBETCTBUU C y4E€OHBIM
IJIaHOM, TIpeanojaraeTcs Hadyath B 2016/17 yu.r.

3.3. YueOHbIe pecypcehl.

3.3.1. Kapra squrepatypHoro oboecnedenusi aucuumiannsl (IIpunoxenue 6).

3.3.2. Kapra maTepuajibHO-TeXHHYeCcKoi 0a3bl nucuunmiannbl ([Ipunoxenue 7).
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3.1.1. TexHosornyeckasi KapTa 00yueHus JMCUMUIJINHE

«TEOPUSI ®YHKIIMHA JEHCTBUTEJIbHOI'O IEPEMEHHOI O»

Hanpasnenue noarotosku: 44.03.05 Ilegarornyeckoe odopasoBaHue

IS 00yHAKOIIUXCHA 00pPa30BaTEJIbHOM MPOTrPAMMBI

[Tpodunu noaroroBku «MaremaTukay, « UnpopmaTuka»
KBanudukanus: 6akanasp
(o0r1ast TpyT0EMKOCTH 2 3.€.)

Ipuioxkenne 4

HaumMeHoBaHuUe pa3/iesioB U TEM
JUCIUIIIINHBI

Bcero
qacoB

AyIUTOPHBIX YaCOB

BCCTr'O

JIEKIAH

MPaKTUYECKHUX
3aHSATUN

nabopar.
pabot

Bueaynu-
TOPHBIX
4acoB

@OpMBI U METOBI
KOHTPOJISI

Pa3nen 1. MeTpuueckue mpocTpaHCTBA.

38

28

10

8

10

1.1. IloHsTHE METPUUECKOTO MPOCTPAHCTBA.
[pumepsl (R", Cra.pp; | m ap.).

8

2

2

2

1.2. OKpecTHOCTH TOYEK B METPUUYECKOM
npoctpancTBe. OTKPBITHIE, 3aMKHYThIE
COBEpIICHHBIE MHOXKECTBA B METPUYECKOM
IIPOCTPAHCTBE U UX cBoiicTBa. CTpoeHue
OTKPBITBIX, 3aMKHYTBIX COBEPILIEHHBIX
MHOECTB Ha YHMCIIOBOM IIPSIMOIA.

10

1.3. JIuneliHoe HOPMUPOBAHHOE POCTPAHCTBO KaK

pUMep METPHUYECKOro npocTpancTsa. [Ipenen
[10CJIE10BAaTEIbHOCTH TOYEK METPUUECKOrO
npoctpancTBa. CXOAMMOCTh 110 METPUKE U IO

HOpMEC. OTO6pa)KeHI/I$I METPHUYCCKUX NPOCTPAHCTB.

HenpepsIBHOCTS 0TOOpaKeHUH

1.4. KommakTel. X 3aMKHYTOCTb U
orpaHMueHHOCTh. HenpepbiBHbIE 0TOOpaKeHNs

KOMITAKTHBIX MHOKeCTB. Teopema Beitepitpacca o

KomnnoxBuym,
KOHTPOJIbHAS
pabota Nel
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HENpephIBHOM 0TOOpakeHHH KommakTa B R".
[TonHbie MeTpUYECKUE MPOCTPaHCTBA. [Ipumepsl.
[IpuHIUT CKUMATOIITIX OTOOPAKEHHUH U €T0
MIPUMEHEHUSI.

1.5. ITonsTue ruiibOEpTOBA MPOCTPAHCTRA.
OpToroHajibHble CUCTEMBI BEKTOPOB B
ruiib0epTOBOM npocTpancTse. Kputepuit
MOJIHOTHI OPTOTOHAILHOM CUCTEMBI.

12

Pa3znen2. Mepa JleGera.

36

24

12

2.1. Mepa OTKpBITBIX U 3aMKHYTBIX
OTrPaHUYEHHBIX MHOXKECTB HA YMCIOBOU
IpsAIMOM. BHENHSAA U BHYTPEHHSS MEPBI
OrpaHUYEeHHOro MHOXecTBa. Mepa Jlebera
OrpaHUUYEHHOTO0 MHOXKECTBA HA YHCIIOBOM
npsiMoii. CBOKCTBA U3MEPUMBIX MHOXECTB.

10

2.2. Onpenenenne (HyHKIMH OJHOHN NEHCTBUTEIHHON
MepeMeHHOM, n3Mepumoi o Jlebery. OcHOBHBIE
CBOWCTBA U3MEPUMBIX (DYHKIIHH.

12

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

14

Odopmnenue u
3alUTa MPOSKTHBIX
3aTaHAiI

Pa3znen3. Unterpan Jlebera.

40

24

16

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

20

12

3.2. CpaBuenue unrerpasioB Pumana u JleGera.
Kputepnit nuarerpupyemoctu no Pumany
OrpaHMYeHHON QYHKIHMH.

20

12

Kontponphas
pabota Ne2

UTOoro

72

20

14

38

35




Ipuiioxxkenune 6
3.3.1. KAPTA JIMTEPATYPHOI'O OBECIHEYEHU S TUCHUIIJINHBI

«TEOPUSI ®YHKIIMHA JEACTBUTEJIbHOIO IEPEMEHHOI O»
AJIs1 00y4aroIMxcs 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku: 44.03.05 Ilexarornyeckoe oopasoBanue
[Ipodunu noaroroBku «MatemaTuka», « Undopmarukar
KBanuuxanms: Oakanasp
(oOrmIast TpyI0EMKOCTH 2 3.€.)

Koua-Bo
HaumeHnoBaHue MecTo xpaHeHusi/ 3J1eKTPOHHBIIi ajfpec IK3EeMILISIPOB/TOUYEK
AoCTYnAa
OCHOBHAS JIMTEPATYPA
Konmoeopos A.H., @omun C.B. DneMeHThl Teopun (GYHKIUN U Hayunas 6u6amorexa KI'TTY um. B.IT. 154
dbyHKIHOHaNRHOTO aHanmm3a. M.: Hayka, 2004. 624c. Acradnena
bacauyk A.B., Hlamoxuna M.I1., Axumenxo M.III. Teopus hpyHKUUN Hayunas 6ubanorexka KI'TTY um. B.I1. 121
JeMCTBUTENILHOTO TEPEMEHHOTr0: TeopeTHuyeckne W MpPaKTHUIECKUE AcradneBa
3ananus. Kpacnospck, 2005. 100c.
Hamancon U.11. Teopusi GpyHKIMH BelIeCTBEHHON MEPEMEHHOM. 5-¢ Hayunas 6ubnmotexa KI'TIY um. B.IL 40
u3., crep. CI16.; M.: Jlans, 2008. - 560c. AcradneBa
JONOJIHUTEJIBHASA JINTEPATYPA
Bunenxun H.A., Ilempoé B.A. MaTemaTuueckuii aHaus. Hayunas 6ubnunoreka KI'TIY um. B.II. 202
MomHocts. Metpuka. UnaTerpan. M.: IIpocsemenne, 1980. 143c. ActadneBa
Cmunpoo H., Yunn V. IlepBbie monsiTus Tonojoruu. M.: Mup, Hayunas 6ubnuorexa KI'TIY um. B.IT. 1
1967. Actadnena
Fommmaaai BT, Eypemoas: BA, Harmeas rononorss, M.: Hayic, 1982. Hayunas 6“@21‘;22‘;};5“3’ nm. B.IT. 1
Dparcuc /ore. Knvpxka ¢ kapiHKamu 1o Torioriorvd. M.: Hayka, 1991. Hayunas 6H6J24C()Tze£§e§§r[y uv. BT 3
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YUEBHO-METO/IMUECKOE OBECIIEYEHHUE JIJISI CAMOCTOSATEJIBHOM PABOTHI

Tensaxoeckuu C.A. COOpHHK 3amad TO0 Teopuu  (QYHKIUH Hayunas 6ubnmoreka KI'TTY um. B.II. 18
JeicTBUTENBHOrO nepemenHoro. M.: Hayka, 1980. 123c. Acrtadnena
Ouan FO.C. COopHUK 3a7a4 MO MATeMAaTHYECKOMY aHalu3y. M.: Hayunas 6ubnuorexa KI'TIY um. B.IT. 47
IIpocsemenue, 1981. 271c. ActadneBa
Cobones  B.M. Jlekuuum 1O  JIOTIOJIHUTEIBHBIM  TJaBaM Hayunas 6ubimnotexa KI'TIY um. B.IL 3
MaTemaruueckoro ananusa. M.: Hayka, 1968. 288c¢ ActadneBa

PECYPCbI CETU UHTEPHET

Junaktop [DneKTpoHHBI  pecypc]: dNEeKTpOHHas  CcCUCTeMa
METOJMYECKUX MaTepUaIoB

Didaktor.ru

CBobOoaHbI AOCTYI

CArMHasA KOJIJICKIHA I_II/I(i)pOBBIX 06paSOBaTeJ'IBHBIX pecypcoB

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

CBobOoaHBI AOCTYI

Poccuiickoe oOpa3oBanue [ DneKTpoHHBIH pecypc]: DenepanbHbiit http://www.edu.ru/ CB0OOTHBII
nopra. JOCTYI
Caiir Cubupckoro otaenenus Poccuiickoil akageMun Hayk WWW.Nsc.ru NunuBnnyansHbIi
«Marematuka Ha crpanunax WWWy [OnektponHsiii pecypcl: HEOIPaHUYEHHBIN
JJIEKTPOHHAs OMONIMOTEUHasE CUCTeMa JOCTYII

NHOPOPMAILNMOHHBIE CIIPABOYHBIE CUCTEMBI 1 ITPO®PECCHOHAJIBHBIE BA3bI JAHHBIX

MesxBy30BCKast 3JIeKTpoHHas oubimoreka (MOB) https://icdlib.nspu.ru/ WHauBuyanbHbIH
HEOIPaHUYEHHBIN
JOCTYI
Elibrary.ru [DnekTpoHHBIH pecypc]: 3JeKTpoHHas OWOIMOTeUHAs http://elibrary.ru NHuBuyanbHBINH
crcTemMa HEOTPaHUYCHHBIH
JOCTYII
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http://www.nsc.ru/win/mathpub/math_www
http://elibrary.ru/

East View: ynuBepcanbHble 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypc] https://dlib.eastview.com/ WnauBuyanbHbIH
HEOrpaHUYCHHBIH
JOCTYII

YHuBepcuteTckas oubnmmoTeka [DneKTpOHHBIH pecypc]: | http://biblioclub.ru/index.php?page=main_ub_red| WuauBuayanbHbIi

JJICKTPOHHAs OMOIMOTEUHAsT CUCTEMA HEOTrpaHWYCHHBIN
JOCTYII
CoriacoBaHo:
[JIABHBIN OUOJIUOTEKADD V% / - | doproBa A.A. [/ 17.10.2018

(TOKHOCTD CTPYKTYPHOTO TIOJIpa3AeIeHUS) (moamuce) (Pamunus 1.0.) (mara)




IIpuiaoxenne 7
3.3.2. Kapra maTepuajJbHO-TeXHUYECKOH 0a3bl JUCUUIJINHBI
«TEOPUA ®YHKIUA JEMCTBUTEJBHOI'O IEPEMEHHOI' O»
AJIs1 00y4aroIMXxcs: 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noaroroBku: 44.03.05 Ilexarornueckoe oopasoBanue
[Ipodunu noaroroBku «MatemaTukay», « Undopmarukar
Kpanmuuxanms: Oakanasp
(oOmrast TpyI0EMKOCTH 2 3.€.)

Ayauropus \ Ob6opynoBanue
JJIS1 IPOBe/IeHN S 3aHATHI JIEKIMOHHOT0 THIIA, 3AaHATHI CEMUHAPCKOI0 THIIA,
KYPCOBOI0 NPOEKTUPOBAHMS (BBINOJHEHHSI KYPCOBBIX PadoT), rPyNIOBBIX U
HHAUBUAYAJBHBIX KOHCYJIbTANNM, TEKYIIEr0 KOHTPOJIS yCIIeBA€MOCTH H
NMPOMEKYTOYHOM aTTecTalluu

r. KpacHospck, [Ipoektop-1uir., yaeOHast JOCKa-21IT., KOMITBIOTEp -1 1mT
yi. Ilepencona, 7, Linux Mint — (Cro6oanas munensust GPL)
ayn. 1-10
r. KpacHospck, MapkepHast 10cKa- 1 IIIT., KOMITBIOTEp-71IT., T0CKa
yi. [lepencona, 7, yueOHas- 1.
ayna. 1-11a Linux Mint — (CBo6oanas nunensust GPL)

KomribroTep ¢ BBIXOJJOM B HHTEPHET — YMIT., IPOEKTOP —
lm1T., HaryIAgHBIE TOCOOMS (CTEH/IbI), MapKepHast JocKa
— 1mT. ¢ ycTpoHCTBOM J1J1s1 MHTEPAKTUBHOM JIOCKH,
JI0CKa MapKepHas — 11T

AnbT OOpaszoBanue 8 (qunen3us Ne AA0O.0006.00,
noroop Ne JIC 14-2017 ot 27.12.2017

VYuebHas nocka-1mrt., mpoekTop-11T., KOMIBIOTEp-
lurr., MmapkepHasi Jocka- 1 1IIT., JeMOHCTPAIMOHHBIHI
cTon-lmrt

Linux Mint — (Cob6oanas nunensust GPL)

MapkepHas JocKa-211T., MHTepaKTUBHAs AOCKa- | 1mT.,
npoektop-1rt., Hoyroyk-10mr., TeneBuzop- 1mr.,
KOMIIbIOTEp- 21T., MOV -11mT.

Linux Mint — (Cob6oanas nunensust GPL)
Komnerotep- 1mt., uHTEpaKkTUBHASA A0cKa - | mT.,
cucrema BuaeokoHpepentices3u Policom — 1 mT. (6e3
ceTH), yuebHas qocka-1mrt

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 2-06

r. Kpacnospck,
yiu. Ilepencona, 7,
ayn. 2-11

r. KpacHospck,
yiu. Ilepencona, 7,
ayn. 2-19

r. Kpacnospck,
yiu. Ilepencona, 7,

ayn. 3-02 Linux Mint — (Cob6oanas nunensust GPL)
r. Kpacnosipcek, VYuebHas nocka-1mr., 3kpad-11T., mpoektop-1mr.,
yi. Ilepencona, 7, KOMIbIOTEP- 1 1IIT.
ayn. 3-11 Linux Mint — (Ceoboanas nmumensust GPL)
r. Kpacnospck, Kommbrotep ¢ BbIxojoM B uHTEpHET-101mT, y4yeOHas
yi. Ilepencona, 7, nocka-1 mr.
ayn. 3-12 Linux Mint — (Cro6oanas nuien3ust GPL)
r. Kpachnosipck, Komnerorep-15wrt., npunrep-11mT., MapkepHas qocka-
yi. Ilepencona, 7, lmT., mpoekTop-11mT., ”HTEpaKTUBHAS JOCKa- 1 IIT.
ayn. 3-13, 3-14 Linux Mint — (Ceoboxnas nmunensust GPL)
r. Kpacnospck, [IpoexTop-1mrT., KOMIBIOTEP-1211IT., MapKEpHas JOCKa-
yi. Ilepencona, 7, 11T, UHTEpaKTUBHAS TOCKa-11T.
ayn. 3-15 Microsoft® Windows® 8.1 Professional (OEM
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nurensus, KouTpakT Ne 20A/2015 or 05.10.2015);
Kaspersky Endpoint Security — JIum ceptudukat
Ne1B08-190415-050007-883-951;

7-Zip - (Coboxanas nunensust GPL);

Adobe Acrobat Reader — (CBoGoaHast auIeH3Ms);
Google Chrome — (CBo6o1Hast JHIICH3Us);
Mozilla Firefox — (CBoGoaHas TUICH3HS);
LibreOffice — (CoOoanast munensus GPL);
XnView — (CBoOOHAS JTHIIEH3HS);

Java — (CBoOO1HAS JTUIICH3US);

VLC — (CoGoaHast TUIICH3MA);

XKusas maremaruka 5.0 (Konrpakt HKC-/1b-294/15 ot
21.09.2015, munens3us Ne 201515111);

GeoGebra (CoboaHo pacnpocTpansiemas B
HEKOMMEpUYECKHX (y4eOHBIX) LEJIAX JIUIICH3HU )

r. KpacHospck,
yiu. [lepencona, 7,
ayn. 4-01

VYuebnasg nocka-lmr., Ondinmoreka

r. KpacHospck,
yiu. [lepencona, 7,
ayn. 4-02

Komnbrotep -1mirt., nmpoektop-11T., ”HTEpaKTUBHAS
nocka- 1 mT., MapkepHas Jocka- 1 mT., yaeOHas JocKa-
lurr. Linux Mint — (Ceo6oauas nurensust GPL)

r. KpacHospck,
yi. Ilepencona, 7,
ayn. 4-11

YueOnas gocka-1mr.

JJISI CAMOCTOSITEIbHOI padoThI

r. KpacHospck,
yi. Ilepencona, 7,
ayn.1-01
OTtpacneBas
O6ubamoreka

Konup-1lmr

r. Kpacnospck,
yiu. Ilepencona, 7,
ayn. 1-02
YHurtansHbIN 341

Komnerorep-10mt., npunTep-1mt
AnbT OOpazoBanue § (muren3us Ne AA0O.0006.00,
norosop Ne JIC 14-2017 ot 27.12.2017
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