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

Pabouas nporpamma AUCHMILIMHBI 00CYK/I€HA Ha 3aceJaHuM Kaeapbl MaTEMATUKU
Y METOJUKHU O0yUEHUsI MaTeMaTHUKE

«8» mas 2019, mpotokois Ne 7

Q// 7// L)
3aBenyrommii kKadeapoin % JI.B. llIkepuna

Onobpeno HayyHo-meToandeckum copetom UM®OU KI'TIY um. B.I1. Actadbena
"16" mas 2018, mpoTtoxoi Ne8

[Ipencenarens Hay4YHO-METOJUYECKUM COBETOM ,
NMOU KI'TIY UM. B.IL AcrajdneBa % C.B. bopTHOBCKMi1

PabGouass mporpamMma JUCHUIUIMHBI  aKTyaJlH3WpOBaHAa  JIOIEHTOM Kadeapsl
MaTEeMaTHKH U METOJUKH 00yueHus MmareMatuke A.B. barauyk

3aBenyromuii kadeapoi o) Vs, JLB. Ilkepuna
Tpotokon Ne 8 ot 12 mast 2021 . - ?”

Onobpeno nHayuHo-metoauueckuM coBetoM UM®U  KITIY um. B.II. AcradneBa
21 wmas 2021 r. IIpotoxos Ne 7 ,
[Ipencenarens % C.B. bopTHOBCKMI1

PabGouass mporpamMma JUCHUIUIMHBI  aKTyaJlH3WpOBaHAa  JIONEHTOM Kadeapsl
MaTeMaTUKH U METOJUKH 00yueHus maremMatuke A.B. barauyk

3aBenyromuii kadenpoit o/ Iy J1LB. lllkepuna
[TpoTtokon Ne 8 ot 04 mas 2022 r. %

Onobpeno HayuHo-metoauueckuM coBetoM UM®U  KITIY um. B.II. AcradneBa
12 wmas 2022 r. IIpotokoa Ne 8

[Ipencenarens ﬁ C.B. boptHOBCKMit



JIucT BHEeceHMs H3MEHEeHUu !
JlomomHEeHUs ¥ U3MEHEHHS B Pab09yI0 MPOTpaMMy
Ha 2021/2022 y4eOHbIN roj

B nporpamMmmy BHOCSITCS ClIeAyIOIIME U3MEHEHUS:

1. OGHOBJIEHBI TUTYJIbHBIE JUCTHI pabouel mporpaMMbl U (OHJIa OIEHOYHBIX
CpEJICTB

2. AKTyaJlU3UpOBaHO COJEP’KaHUE KOHTPOJIBHBIX padboT u3 PoHAa OLEHOYHBIX
CPEIICTB.

[Iporpamma nepecmMoTpeHa U 0Jo0peHa Ha 3aceJaHuu Kadeapsl
12 mas 2021r., nmporokost Ne 8

BHeceHHbIe U3MEHEHUS YTBCPKIALO:

3aBeayromuii kadeapoi

Q// Tl
[IIxepuna JIrogmuiia BacuiibeBHa %
Onobpeno HMC UMD
21 mas 2021 r., mpotokoi Ne7
IIpencenarens
boptHoBckui Cepreii BuranseBuu \g‘



JIucT BHEeceHMs H3MEHEeHUu !
JlomomHEeHUs ¥ U3MEHEHHS B Pab09yI0 MPOTpaMMy
Ha 2022/2023 yuebHblii TOA

B mporpaMMy BHOCSTCS CIEIYIOIINE U3MCHECHHUS

1. OGHOBJIEHBI TUTYJIbHBIE JUCTHI pabouel mporpaMMbl U (OHJIa OIEHOYHBIX
CPEICTB

2. ObnoBneHa u corjnacoBaHa ¢ Hayunoit Oubnmorekoit KITIY wum. B.IL
ActadneBa «Kapta nurepaTypHOTo 00€CIICUSHUS.

[Iporpamma nepecMoTpeHa 1 0100peHa Ha 3acelaHiH Kadeapsl
04 mas 2022 r., mpotokos Ne 8

BHeceHHbIe U3MEHEHUS YTBCPKIALO:

3aBeayromuii kadeapoi

Q// Tl
[IIxepuna JIrogmuiia BacuiibeBHa %
Onobpeno HMC UMD
12 mas 2022 r., npotokoia Ne 8
IIpencenarens
boptHoBckui Cepreii BuranseBuu \g‘



IIpunoxenue 2

3. HosicHuTeIbHAS 3aNIMCKA.

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

Huctumnnaa « Teopust GyHKIMA 1eHCTBUTEIBHOTO MEPEMEHHOT0» (MHACKC
— b1.0J111.06.01.02.02) mnpencraBicHa B 00sS3aTEIHPHON YacTH y4eOHOTO IJIaHA B
moayie «lIpeqmeTHo-mMeToaguyeckuii» B / ceMecTpe.

2. O6mast TpyI0EeMKOCTh TUCHUIUINHBI cocTaBisieT 4 3.e. (144 4.), B TOM
gucie, 16 4. jexnwmii, 26 4. MPaKTUYECKUX 3aHATHN, 66 4. CcaMOCTOSATETHLHOU
paboOThI, 3a4ET.

3. lenn ocBOeHUs AMCLMIUIMHBI: OBJIAJICHHE Oa30BBIMHU IPEIMETHBIMU
3HAHHUSIMHU, OCHOBHBIMU METOJ[aMU J0Ka3aTeIhCTBA U METOJAMHU PEIICHHS 0a30BBIX
3a/lay Kypca; (OpMUPOBAHUE TOTOBHOCTU PEIIATh MEXKIPEIMETHBIE U MPAKTUKO-
OpUEHTHUPOBAHHBIC 3aJa4ll HAa OCHOBE WCIOJIb30BAHUSI H3BECTHBIX 0a30BBIX
MPEAMETHBIX 3HAHUM W METOJIOB; OBJAJCHHUE OCHOBHBIMH CIOCOOAMHU OCBOEHUS
MaTEeMaTUYECKUX 3HAHUM U CTIOCOOHOCTH OOYYHTh UM YUaIIUXCH.

4. Ilnanupyemble pe3ybTaThl 0OyUCHHUS.

B pezynomame oceoenus kypca CTyIE€HTBI JOJKHBI 3HAMD '

- XApaKTEPUCTUUYECKHUE MPU3HAKH METPUUYECKOTO IMPOCTPAHCTBA, MOJIHOTO
METPUUYECKOTO MPOCTPAHCTBA, KOMIIAKTHOTO MHOYKECTBA;

- KJaccu(UKaIMIo TOYEK METPUUECKOTO MPOCTPAHCTBA;

- B3aUMOCBSI3b MEXIY TMOHSITUSMH MEpPbl OTKPHITOTO M 3aMKHYTOTO
OTPaHUYECHHOTO MHOXKECTB U Mephl Jlebera orpaHM4eHHOTO MHOYKECTBA,

- OCHOBHBIE CBOMCTBA U3MEPHUMBIX MHOXKECTB;

- XapaKTepUCTUYECKHUE MpU3HaKU u3mepumoi no Jledery ¢pyHkimy;

- crioco0 KOHCTpyHpoBaHus unrerpaia Jleoera;

- OCHOBHBIX CBOMCTBa uHTerpaia Jlebera;

- CBsI3b MEXKy UHTETpasiamu Pumana u JleGera.

ymemn:

- YCTaHaBJIMBaTh B3aUMOCBS3b MEXIY CXOJUMOCTBIO MO Pa3IMYHBIM
METpHUKaM;

- KOHCTPYMpOBaTb  TE€OMETpUYECKHE O0pa3bl MpU  PaA3IHUYHBIX
OTOOpaXEHUSIX METPUUECKUX MPOCTPAHCTB,

- UCIOJb30BaTh MPHUHIIMI CXKUMAIOIIUX OTOOpaXKEHUN TMpU PEIICHUU
anreOpanyeckux u GyHKIIMOHAIBHBIX YPaBHECHHUIA,

- KOHCTPYHUPOBATh U3MEpUMbIE 110 Jlebery MHOKECTRa,;

- JIOKa3bIBaTh pa3JIMYHbIE CBONCTBA HU3MEPUMBIX (PYHKIIHMM, HCIOIb3YIO
omnpezenenure uamepumoit no Jledery QyHkimu;

- YCTaHaBJIMBATh CXOJMMOCTh MO MEpE MOCIJIEI0BATEIIbHOCTH U3MEPHUMBIX
byHKIIHI;

- BBIYUCIIATH UHTETpan Jlebera.

TpeGoBanus Kk  pe3yabTaTaM OCBOCHHUS  Kypca  BBIPDOKAIOTCS B
(GbOopMHUPOBAHUU U PA3BUTHH CIIETYIOIINX KOMITETCHITHIN:



- CIOCOOHOCTH Y4acCTBOBATh B Pa3pabOTKE OCHOBHBIX U JIOMOJHHUTEIHHBIX
00pa30BaTeNbHBIX MPOTPamMM, pa3pabaThiBaTh OTAEIbHBIC WX KOMIIOHEHTHI (B TOM
yucie ¢ ucrnonb3oBanuem UKT) (OIMK-2);

- CIIOCOOHOCTh TOJJICPKUBATh OOpa3lbl W IICHHOCTH COIMAIBHOTO
TIOBE/ICHHUS, HABBIKM MOBEACHHUS B MUPE BHUPTYaJbHOW PEATbHOCTU U COII. CETSIX
(TIK-2).

Ta0Omuma
[TnarupyemMblie pe3yabTaThl O0ydeHHUS

Kon pesynbrara
3ajaun OCBOEHUS [Tnarupyemble pe3ynbTaThl O0yUEHUS 110 oByueHHs
JUCLIUIUIMHBI JUCLUIUIMHE (JECKPUIITOPHI) (KoMTeTeHII)

3ajaua: paciMpeHue 1 3HaTh: XapaKTePUCTUYECKUE IPU3HAKU
yriyOJieHue MOHSATUH, METPUYECKOTO MPOCTPAHCTBA, [OJIHOTO OIIK-2
UCMOJIb3YEMBbIX B aHAJIM3E€ | METPUYECKOI'0 MPOCTPAHCTBRA,
(pynkmus, mepa, KOMIIAaKTHOTO MHOYECTBA;
UHTErpa). KJIacCU(UKALIMIO TOYEK METPUYECKOTO

IIPOCTPAHCTBA; OCHOBHBIX CBOICTBA

uHTerpana Jlebera; cBA3b MEXIY

uHTerpanamMu Pumana u JleGera.

VYMeTb: KOHCTPYHPOBATh

reoMeTpuyecKue o0passl MPHU pa3INUHbIX

0TOOpaKEHUSIX METPHUUECKUX

IIPOCTPAHCTB; UCI0JIb30BaTh IPUHLIUIT

C)KMMAIOIIUX OTOOpaXKeHUH MpH pelIeHUH

anreOpanyecKux M (PyHKIIMOHAIBHBIX

ypaBHEHMI; BBIUMCIIATH MHTErpas Jlebera.
3amaua: popMupoBaHue 3HaTh: OCHOBHBIE CBOMCTBA M3MEPUMBIX
CHOCOOHOCTH CTYJI€HTOB K | MHOKECTB; XapaKTepUCTUUECKHE
peleHuto 3aaa4 npu3HaKy u3Mepumoii no Jledery OIIK-2
JIOTUYECKHUM IIYTEM, (byHKLNY; c1T0COO KOHCTPYUPOBAHMS [1K-2
ucxojs u3 Habopa akcuoMm | uHTerpana Jledera.

YMeTh: ycTaHaBIMBAaTh CXOAUMOCTD 110

Mepe MOCIeA0BATEIbHOCTH U3MEPUMBIX

byHKIHi.

Brnaners HaBbIKaMM JJOKa3aTeIbCTBA

Pa3IMYHBIX CBOMCTB U3MEPUMBIX

(byHKLIUH, UCTIONB3YS ONpeieIeHNe

n3mepumoii o Jlebery gpyHkium.
3anaya: npuobperenue | 3HaTh: B3aMMOCBS3b MEKIY MOHATHIMU OIIK-2
CTYJEHTaMH  ONBITa IO | MEPbl OTKPBHITOTO U 3aMKHYTOTO [K-2
IIPUMEHEHHUIO TEOPUU | OTPAHMUYEHHOTO MHOKECTB U MEPHI
byHkuil geiicreurenbHoro | Jlebera orpaHHYeHHOTO MHOKECTBA.
IIEPEMEHHOTO B | YMeTh: YCTaHABIMBATH B3aUMOCBS3b
(YHKIIMOHATBHOM aHAIM3€E. | MEXKIY CXOIUMOCTBIO TI0 Pa3InIHBIM

METpUKaM; KOHCTPYHPOBAaTh U3MEPUMBIE

no Jlebery MHOKecCTBa.

5. KoHTpo/1b pe3y/ibTaTOB OCBOEHUSI AUCUMIIJIMHBI.




Memoowsl mexywe2o KOHMpPOi. KOHTPOIbHBIE PAOOTHI, KOJJIOKBIUYM, BBHITIOJTHEHUE
U 3allldTa MPOEKTHBIX 3a/JaHHM, MOCELIEHUE JEKUUA U CEeMHHAPCKUX 3aHSTHUH,
BBICTYIUJICHHUE HA CEMUHApax.

Memoowvl npomedsxcymounoeo koHmpoisi. BXoIHOe TeCTUpOBaHHUE.

Hmozosbiu konmpons. 3a4er.

OneHouHbIE CpeCTBa PE3yJIbTaTOB OCBOCHUS JUCUUILIUHBI, KPUTEPUU OLEHKH
BBINIOJIHEHUS 3aJlaHus TPeJACTaBlieHbl B pasfene «@DOHIbI U OLICHUBAIOLIUE
CpeICTBa JIJIsl MPOBEACHUS IPOMEKYTOUHON aTTeCTAIlUN.

6. Ilepeyens 00pa3oBaTeIbHBIX TE€XHOJIOTHIl, UCNOJb3yeMbIX NPH OCBOEHUH
TUCIHUITHHBI.

1) Jlexumy ¥ ceMHHAPBI KOHTEKCTHOTO THUTIA,;

2) Ilemarornyeckne TEXHOJIOTMH, Ha OCHOBE aKTHUBH3AIMW W WHTEHCU(DUKAITUU
y4eOHOU eI TeIbHOCTH 00Yy4arOIIUXCS:

- - TEXHOJIOTUHU TTPOOIEMHOT0 O0yUeHUS;

- TEXHOJIOTMH MPOEKTHOTO 00Yy4YeHUS (METO/] MPOEKTHBIX 3aJ]aHIH, KEHC-METO/N);

- UIHTEPAKTUBHBIC TEXHOJIOTHH (MO3TOBOM IITYpM, KOH(PEpEHIINs);

3) Ilemarormyeckve TEXHOJOTMM HAa OCHOBE A(O(PEKTUBHOCTH YMPABICHUS WU
OpraHu3alMy yueOHOro mpouecca:

- KOJUJIEKTUBHBIN crtoco0 o0ydeHus (paboTa B rpymnmax);

4) [lenaroruyeckue  TEXHOJOTMM  HAa  OCHOBE  JUIAKTUYECKOTO
YCOBEPIICHCTBOBAHUS U PEKOHCTPYUPOBAHUS yueOHOTO MaTepuaa:

- MOJYJIbHO-PEUTHHIOBOE O0YUYEHUE;

- UMUTAlIUOHHOE 00yUYEHHUE.

3.1. Opranu3anMoOHHO-MeTOAUYECKHE JOKYMEHTbI
3.1.1. Texnonoruveckas kapra oo0ydenusi nucuuniunne (Ilpunoxenue 4).
3.1.2. ConepxkaHue OCHOBHBIX Pa3/1eJIOB M TeM IUCHHUILIMHBI

Beenenue. J[laHHas [UCHMIUIMHA OTHOCUTCA K BapUaTUBHOM 4acTU
MOATOTOBKM acriupanTa mo Hanpasienuto 44.03.05 [legarorudeckoe oOpa3zoBaHue.
OCHOBHOI 1IENIbI0 €€ HM3Yy4YEHHUs SIBISIETCS OBJIAJ€HHWE 0a30BbIMU NPEIMETHBIMU
3HAHUSIMU, OCHOBHBIMU METOJaMU J0Ka3aTeIbCTBA U METOJAMHU PEIIEHUS] Oa30BbIX
3a/lay Kypca; (OpMHUpPOBAHUE TOTOBHOCTU PEIIATh MEXKIPEIMETHBIE U MPAKTUKO-
OpUEHTHUPOBAHHBbIC 3a7a4d Ha OCHOBE MCIOJb30BaHUSI HW3BECTHBIX 0a30BbIX
MPEIMETHBIX 3HAHUM W METOJOB; OBIAJCHHUE OCHOBHBIMH CIHOCOOAMHU OCBOEHUS
MaTEMaTUYECKUX 3HAHUI U CIOCOOHOCTH OOYYMTh MM ydyaliuxcs. YAelbHbINA Bec
3aHITHM, MPOBOJUMBIX B HHTEPAKTHUBHBIX (hopmax, cocTamisieT He MmeHee 40%
ayIUTOPHBIX 3aHSITUU.

JlucuurvHa n3y4daercsi Ha 4eTBEPTOM Kypce.
[ToTennuan AUCHUIUIMHBI B YJIOBJICTBOPEHUU TpPEeOOBAHWUU 3aKa3uyMKOB K
BBIITYCKHUKAM TpO(uiisi B COBPEMEHHBIX YCJIOBHSIX 3aKIIOYAeTCs B TOM, YTO
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COBPEMEHHOW IIKOJ€ HYXKEH YYHUTEeb, CIOCOOHBIA IMOKa3aTb KAaKUM OOJBIINM
I'YMaHUTAPHBIM TMOTEHIMAJIOM OOJaflaeT MaTeMaThKa Kak y4eOHBIM MpeaMmeT, U
rOTOBBIA TPOJIEMOHCTPUPOBATH YYAIIUMCS pOJb K MECTO MATEMaTUKU B
COBPEMEHHOM MHpPE M HAay4YUTh MX OCHOBAaM MAaTEMATHYECKOTO MOJCIIMPOBAHMS
MIPUKJIAIHBIX 3a]1a4.

N3ydenuto 3To TUCHUILUIMHBI TPEAUIECTBYET NUCIUIIMHBI «MaTtemaTukay,
«MaremaTrueckuii aHanM3 W DJIEMEHTbl Teopud (PyHKIUN». 3HaHUS U3
IPEIMETHONM O0JACTH JAHHOW HMCUUILIMHBI OyIyT BOCTPEOOBAHBI NPU U3YyYEHUU
T CLUTUIVH «Teopus byHKIMI KOMILJIEKCHOTO IEPEMEHHOT 0 U
«Iuddepenunansusie ypaBHeHUs». B mporiecce uzydenus AUCUUTUINHBL « Teopust
GYHKIMI  JEMCTBUTEIBLHOTO TEPEMEHHOT0»  JIOJDKHBI  OBITh — pean30BaHBI
MEXMPEAMETHBIE CBSI3U ¢ AucuuIumHaMu npoduns «udopmatukay.

ConeprxaHne TEOPETUYECKOrO Kypca

Pazoenl. Mempuueckue npocmpancmea. IloHsATHE  METPUUYECKOTO
npocrparctea. Ilpumepst (R", Cppy, |, Li, Ly). OxpectHoctd Touek B
METPUYECKOM IPOCTPAHCTBE. OTKPHITHIE U 3AMKHYTBIE MHOXECTBA B METPUYECKOM
IIPOCTPAHCTBE. 3AMKHYTBIE W OTKPBITBIE MHOYKECTBA Ha IPSAMOM, MX CBOMCTBA.
CoBepuieHHble MHOXKECTBA. (CTpOEHME OTKPBITBIX M 3aMKHYTBIX MHOXECTB.
KaHTOpOBO COBEPIIEHHOE MHOXECTBO. JIMHENHOE HOPMUPOBAHHOE NPOCTPAHCTBO,
KaK MpPHUMEp METPUYECKOro IpocTpaHCTBa. [Ipenen mocnenoBaTeabHOCTH TOYEK
METPUYECKOT0 TpocTpaHcTBAa. CXOAUMOCTH 1O METPUKE U IO HOpPME.
OtoOpakeHus: METpUYECKHX NpocTpaHCTB. HenpepplBHOCTH 0TOOpaXKeHUIA.
KoMmakTel, MX 3aMKHYTOCTh M OTpaHMYEHHOCTb. HemnpepsiBHBIE 0TOOpa)KeHUs
KOMITaKTHBIX MHOXeCTB. Teopema BeliepmTpacca 0 HENMpepbIBHOM OTOOpPaKEHUU
xomnakta B R". TTonnsle MeTpudeckue mpocrpancTsa. [lomrora npocrpancts R,
L;, L,. Ilpunmun cxuMamommx oToOpaxeHud u ero npumeHeHus. Ilonsarue
ruib0epToBa MpocTpancTBa. OpTOroHaNbHBIE CUCTEMBI BEKTOPOB B THJILOEPTOBOM
npoctpancTBe. Kpurepuii moJIHOTHI OPTOrOHAIBHOW CUCTEMBI.

Pazoen2. Mepa Jlebeza. Mepa OTKPBITBIX U 3aMKHYTBIX MHOXECTB Ha
npsmoil. MHuoxecTBa, usMmepumbie 1o JleGery. Teopembl 00 H3MEPUMBIX
MHOXecTBax.  @DyHkiuu, wu3mepumble 1o  Jlebery, uX  CBOMCTBa.
[TocnenoBarensHOCTH M3MepUMBIX GyHKIHN. Teopema Eroposa.

Pa3zoen3. Humezpan Jlebeca. nterpan Jlebera oT orpaHU4eHHON (PYHKITUU
U ero OCHOBHbIE cBoicTBa. [IpenenbHblii mepexo Mmoja 3HaKoM uHTerpana Jledera.
CpaBHenue wunterpaigoB Pumana u JleGera. Kpurepuil HMHTErpUpyeMOCTH IO
Pumany orpanndeHHOM QyHKIUU.

Tpebosanus Kk pe3yibmamam  OCB0€HUs  Kypca  8bIpaAdCAOMCs 8
Gdopmuposanuu u pazgumuu cieoyIouux KoMnemeHyui:

- CHOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOM M NHChMEHHOH (opmax Ha
PYCCKOM M HMHOCTPAHHOM S3bIKax [UIsl PEIICHHs 3aJad MEKJIUYHOCTHOIO U
MEXKYIbTypHOTO B3aumoaeicTeus (OK-4);

- CIOCOOHOCTHh paboTaTh B KOMaHjAe, TOJIEPAHTHO BOCIPUHUMATD
COIlMAJIbHBIC, KYJIbTYPHBIC U THYHOCTHBIE pasanuus (OK-5);



- TOTOBHOCTh CO3HABaTh COIHMAIBHYIO 3HAYUMOCTh CBOed Oymyriei
npodeccun, o00ganaTh MOTUBALMEH K OCYHIECTBICHUIO MPOQPECCHOHATBHON
nestenbaocTr (OITK-1);

- BIAJICHUE OCHOBAMH MNMPOGECCUOHATBHOM STUKH M PEUYEBOM KYJIbTYpbI
(OIIK-5);

- CIOCOOHOCTH HCIOJNB30BAaTh COBPEMEHHBIE METOJbl M TEXHOJIOTHH
oOyuenus u quarsoctuku (ITK-2).

@opMHUpOBaHME  ITUX  KOMIETEHUWW  IPOUCXOAUT B  Ipolecce
OCYILIECTBICHUS CIEAYIOMUX BUAOB Yy4eOHOW, BHEY4eOHOM M MPOEKTHO-
UCCIIEIOBATENIbCKOM  JIEATETbHOCTU:  W3YYEHHE  TEOPETHYECKHX  OCHOB
JTUCIUIUIMHBL, PElICHHE MPaKTHKO-OPUEHTUPOBAHHBIX 3a/1ad C MEXIPEIMETHBIM
coJiep>KaHuEM, TOUCK U 00paboTKa HOBOM MH(OPMAIIUY; BBIMOJIHEHNUE MPOCKTHBIX
3aJJaHui, IPEeICTABICHUE UX PEIICHUS U 3alUTa.

3.1.3. MeToauueckune peKOMEHAAUM 110 OCBOEHHIO JUCHUIJINHbBI

JlaHHbIE METOJMYECKUE PEKOMEHJALMK MpPEJHAa3HAYEHbI JUIsl CTYJEHTOB B
NOMOIIb K IOJATOTOBKE K 3a4eTy U O(QOPMIIEHHHM IPOEKTHOTO 3aJlaHus,
HaIpaBJICHHOTO Ha YIIIYOJIEHHOE M3yYEHUE OTACNIbHBIX PAa3/IesiOB JUCIUTUIMHBI
«Teopust GyHKINN NEHCTBUTEIHLHOTO IEPEMEHHOTOY.

Llenpro 3aueTa Mo JaHHOUN AMCLMIUIMHE SIBISIETCS KOHTPOJb YPOBHS OOIIEH
MaTEMaTUYeCKOM KYyJbTYypbl CTYACHTOB M MPOBEPKAa WX MOATOTOBIEHHOCTH IO
COOTBETCTBYIOIIUM pa3jiejiaM AUCIUIUIMHBI.

CTyneHTbl JOJKHBI: BIaJ€Th OCHOBHBIMHU MOHSTHUSIMH TEOPUU MHOXKECTB,
(yHKUIHMOHAJIBLHOTO aHaIn3a, Mephbl U UHTerpasa Jlebera; yMeTb 0XapakTepu30BaTh
CBSA3b KQXKIOr0 U3 HUX C HEKOTOPBIMU MOHATUSMHA MATEMATHYECKOTO aHAIN3a.

B cooTBeTcTBUM C MOCTaBIICHHBIMU IEJSIMU U TPEOOBAHUSIMU K 3HAHUSAM H
YMEHUSIM BBIMTYCKHUKOB Ha 3adeT mo «Teopun QYyHKIUN EHCTBUTEIHHOTO
MEPEMEHHOT0» BBhIHECEHO 28 BompocoB. OTBeuas Ha MPEIJIOKEHHBIM BOMPOC,
HEO0OXOMMO PACKPHITh COJIEpKaHNE BBOJUMBIX MOHSATUN, TPOUIUTIOCTPUPOBATH MX
MpUMepaMH U KOHTPIIPUMEPAMH, MTOKA3aTh NPUMEHEHHUE TEOPEM, B JIOKA3bIBAEMbBIX
TEOpEMax — PACKpbITh 3HAYEHUE TEX WM HHBIX YCIOBHM TEOpPEMBI, IO
BO3MOXKHOCTH — JlaTb HMX TE€OMEeTpUuYeckoe M (U3MUECKOe MCTOIKOBAHHE,
BO3MOYKHOCTbH (MJIM HEBO3MOYKHOCTh) 0OpAaIllEHUs TEOPEMBI.

Pa3ymeercsi, MOXHO pacHIMpUTh MpeajiaraéMblid IMJIaH JOMOJHUTEIbHBIMU
MaTeMaTHYECKUMU M HUCTOPUYECKUMHU (aKTaMu, OTHOCSIIMMHUCA K JIAaHHOMY
BOIIPOCY.

ConepxaHue 4YeTbIpeX BOMPOCOB, OTMEYECHHBIX 3BE3/JI0YKAMU B CIIMCKE
BOIIPOCOB K 3audeTy, HEOOXOJUMO YMETh u3JlaraTh Ha YpPOBHE OMNpeneNeHUs
MOHATUHN ¥ (POPMYITHPOBKH OCHOBHBIX MPEJIOKEHUH.

Yro kacaercss 0pOopMIIEHHS POSKTHOTO 33/1aHHUs, TO CIIEYyeT OTMETUTD, YTO
OH BBITIOJHSETCS Ha CTaHmapTHOW Oymare ¢opmara A4. OCHOBHBIC MpaBHiia
odopmruenuss tekcta. [lapameTpbl CTpaHWIIBI: BEpXHEe, HIKHEE MOl — 2 CM;
npaBoe nosne — 1,5 cM; neBoe none — 2,5 cM. HoMepa crpaHull nmpocTaBisitOTCs
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BBEpPXY, B LIEHTpe (HA TEpBOM CTpaHUIE HOMEpPAa HET, BTOpas CTpaHULA —
coJiepKaHue, TpeTbsd — BBeAeHUE). TeKCT AOMKEH ObITh BHIDOBHEH MO IIUPHUHE,
ab3anupiii orctyn — 1,27 cM. 3arojioBkd — MO ILEHTPY, 0€3 TOYEK B KOHIE
npemioxenus. pudt — Beicota 14 nr. Mexcrpounslii uaTepBan — 1,3-1,5.
O6pazen opopMiIeHUS TUTYIBHOTO JUCTA MPUBEJIEH HUXKE.

OO6mmit o0beM JoikeH cocTaBisaTh 20-25 ctpanuil (0e3 npuiiokeHuit). Bo
BBEJICHUM OOOCHOBBIBACTCSl aKTYaJbHOCTh TE€MBI, €€ MPaKTHUYecKas 3HAYUMOCTb.
ConeprxaHue TOKHO OBITH MPEACTABICHO B pa3BepHyTOM BHE. [IpeacTaBneHHbIe
B TEKCTe TaOJHWIbl JOJDKHBI MMETh CKBO3HYIO HyMeparuio. Homep Tabmuiisi
IPOCTaBJsIeTCST  BBEPXY CHOpaBa. 3arojoOBOK  TaONWIBI  MOMENIAeTCsl ¢
BBIpaBHMBAHUEM 10 IeHTpYy. Ha kaxayio Tabiuiy ¥ pPHUCYHOK HEOOXOIMMBI
CCBUIKH B TEKCTE "B COOTBETCTBHH C pUCYHKOM 5 (Tabmuuei 3)". B 3akmtoueHun
pedepara  um3NaraloTCa  KpaTKUE€  BBIBOABI MO  pe3yiapTaTaM  paboTHI,
XapaKTepU3yIoIllle CTEMeHb peIIeHUs 3a]ad, IOCTaBICHHBIX BO BBEJICHUU.
Crnenyer yTOUHHTb, B KAKOM CTEMEHU YAAIOCh peaIn30BaTh 11eib pedepupoBaHus,
0003HAYUTh NPOOJIEMBI, KOTOpPhIE HE YJaJOoCh pPEHIUTh B XOJE HaIHUCAHUS
pedepara.

JlanHpie 0  HAWJEHHBIX  HMCTOYHUKAX  CJIEAyeT  3aHOCHTh B
oubnuorpaduueckuii crnucok. HCTOYHMKM B CHOUCKE pacroyiaralorcs B
an(aBUTHOM MOPSAKE MO (GaMUINK MEepBOro aBTopa (Ha3BaHuio). CylllecTBYIOT
periaMeHTUPOBaHHbIE TpaBuja odopmiieHus OuOIMOrpaduUUecKux HCTOUHHKOB
'OCT 7.05-2008. IlepedeHp HCMONB3YyeMOH JHUTEpPATYphl TOJDKEH CONEPKATh
MHUHUMYM |5 HanMEHOBaHHUI.
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Oo6pa3sen opopmiteHNsI TUTYJIBHOTO JIUCTA

MunucTepcTBO 00pa3oBaHus U Hayku PO
OI'bOY BO «KpacHosipckuii rocy1apCTBEHHBIN NEAArOTMYECKUI
yauBepcuteT uM. B.I1. ActadpeBa»
HNucTUTYT MaTeMaTuku, PU3UKA U HHPOPMATHKU

Kadenpa maremaTnku 1 METOIMKH 00yUEHUS MAaTEMATHKE

IHPOEKTHOE 3AJIAHHUE
HA3BAHUE TEMbI

Beimonauna:
CTYyAEHTKA TPYMIIbI

CwmonnHa E.A.

[Iposepuna:

JIOIIEHT Kad). MaTEMaTUKH
u MOM,

KaHJl. (hU3.-MaT. HAYK

barauyk A.B.

Kpacnosipck 2022

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

Haumenosanue
JTUCITUTITUHBI/Kypca

Teopust pynkumii b.1
JICUCTBUTEIILHOTO bakanasp (oOs13aTenbHAS 4 xpenura (3ET)

MIEPEMEHHOTO 4acTh)

CMmexHbIe TUCIUILIMHBI 0 YYeOHOMY TIaHY

[IpeamecTByromuye: MaTEMaTHUYECKUI aHAJIA3 U 3JIEMEHTHI TEOPUHU QYHKIUN

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

[Tocnenyromue: Teopust PyHKIUN KOMIUIEKCHOTO TIEpeMEHHOT0, MU epeHIrnaibHbIe
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 paboThI Komuuectpo 6amior 20 %
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Tekymuii KOHTPOJIb

HpOCKTHBIC 3aaHUs

Hroro

BA30OBBIN PA3JIEJINe 3

Conepxanue

KoanuectBo 0asuios 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 M3y4eHus Bcex Moaysei, 6e3 yuera
JIOTIOJTHUTEIBHOTO MOJLYJISI)

12

20
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MHUHUCTEPCTBO HAYKH U BBICHHEI'O OBPA3OBAHMUS
POCCUHUCKOU ®EJEPALINN

CDCI[CpaJIBHoe rocyagapCTBCHHOC 6I-O,ZL}KCTHOC O6pa?>OBaTeJH)HOG YUpPCKIACHUC
BBICHICTO O6p&30BaHI/I$I

KpacHosipckuii rocy1apCcTBeHHbIN MeJarorn4eCKuii yHuBepCcUuTeT
um. B.II. AcradpbeBa»
NuctutyT MmaTtemaTuku, GU3uku U MHPOPMATUKH

Kadenpa maremaTnku 1 METOUKH 00yUEHUS MaTEMATHKE

VYTBEPXJIEHO OAOBPEHO ——
Ha 3aceflaHu Kadenphl Ha 3ace/laHuH m} Ayg‘;‘{
npoTokos Ne 8 HAy4YHO- 3

ot 04 masg 2022 1. METOIUYECKOTO MHCTUTYT
MATEMATVKY,
cosetra UM DU OUINKM Y
. UHOOPMATVKU
3aB. kadempoii mpoTokoj Ne 8

or 12 mag 2022 r.

Q// 7//¢t Hpeﬂceg{aTenL ' :\\“//
% JI.B. llIkepuna \g‘

C.B. boptHOBCKUI

®OH/ OHNEHOYHbLIX CPEJACTB

JJIS1 IPOBeIeHUs] TEeKYIero KOHTPOJIA U MPOMEKYTOYHOM aTTecTanumn
00y4arIMXCs M0 JUCUMUIIJIMHE

«TEOPUS ®YHKIUN JEMCTBUTEJBHOI'O IEPEMEHHOI'O»

Hanpasaenue moarorosku 44.03.05 «Ilexarornueckoe oopazoBanue» (¢
ABYMS NPO(PUJIAMH MOJATOTOBKH)

Hanpasiaennocts (mpoguiib) 00pa3oBaTeibHOI MPOrpaMMbl
«MaremaTuka ¥ HHPOPMATHKA)
(ounasa gpopma odyuenusn)

barauyk A.B., noueHT kadeapol

Cocrasurenu: oS- D) marematuku 1 MOM

Kpacnosipck 2022
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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 puctumauabl «Teopus (QYHKIMA JAEHCTBUTEIHHOTO
MIEPEMEHHOT0»  SIBJIIETCS  YCTAHOBJICHHE COOTBETCTBHUS YYCOHBIX JOCTHIKCHHMA
3alJIaHUPOBAaHHBIM  pe3yibTaTaM  OOy4deHuss U TpeOOBaHUSM  OCHOBHOM
npodeccroHanbHON 00pa30BaTEILHON MPOTPaMMBI, pabouel MporpaMMbl TUCHUTITAHBI.
1.2. ®OC no pucturuinae «Teopust ¢GyHKIUI AEHCTBUTEIBHOTO TMEPEMEHHOTO»
3aa4M:

- OIICHKA YpPOBHS C(POPMUPOBAHHOCTU KOMITETEHIINH, XapaKTePU3YIOIINX CIIOCOOHOCTh
BBIITYCKHUKA K BBINOJHEHUIO BHUJOB MPOPECCUOHANIBHOW  JIESITEIIBHOCTU 10
KBaTM(UKaIK O0aKkajiaBp, OCBOCHHBIX B IIPOLIECCE N3YUEHUS JAHHOM TUCIUILIMHEIL.

1.3. ®OC pa3padoraH HAa OCHOBAHNUM HOPMATUBHbIX IOKYMECHTOB!

- (benepampHOr0  rOCYJapCTBEHHOTO0  00pa30BaTEIbHOTO  CTaHJAApTa  BBICIIETO
obpazoBaHus 1Mo HampaiieHH0 ToarotoBku 44.03.05 Ilemarormdeckoe obOpas3oBaHue
(YpoBEHb MarucTparypsbl);

- OCHOBHOH NpogeccruoHanbHON 00pa30BaTeIbHON MTPOrpPaMMBbI BBICIIETO 00pa30BaHuUs;
- [Tonoxxenust o popmMupoBaHun (POHAA OLEHOYHBIX CPEACTB IS TEKYIIEro KOHTPOJIS
yCIIEBAa€MOCTH, TPOMEXKYTOUYHOM M WUTOTOBOM aTTecTalu OO0y4arouuxcs 110
oOpa3oBaTeNbHBIM IIPOrpaMMaM BBICIIET0 0Opa30BaHUs — MporpaMMamM OakajaBpuara,
nporpaMmaM CIeHUaInuTeTa, NporpaMMaM MarucTpaTypbl, NporpaMMaM MOJTOTOBKH
Hay4HO-TIEAArOTMYEeCKUX KaJapoB B CTYACHTYpe B (eaepalibHOM TOCyJapCTBEHHOM
OIO/DKETHOM YUPEKJIEHUU BbICIIEro oOpa3oBaHus «KpacHosipckuii rocynapcTBEHHBIN
nenaroruyeckuii 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, HOPMUPYEMBIX B MPOIECCE U3YUCHHS TUCITUILTAHBIL:

- CImOCOOHOCTH YYacTBOBaTh B pa3pabOTKE OCHOBHBIX M JIOTOJTHHUTEIBHBIX
00pa3oBaTe/IbHBIX MPOrpaMM, pa3pabaThiBaTh OTACIbHBIC HMX KOMIIOHEHTHI (B TOM
yucie ¢ ucrnonb3oBanuem MKT) (OITK-2);
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- CIIOCOOHOCTH TOMJIEPKUBATh 0OPA3Ilhl M IIEHHOCTH COIMAJIIBHOTO TOBEICHUS,

HaBBIKU TIOBEJICHHS B MUPE BUPTYaJIbHOU peaibHOCTH U coll. ceTsx (ITK-2).

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

1.0.
1.1.
1.2.
1.3.
1.4.
1.5.

[IpumepHbIli BApUAHT TeCTa (BXOAHOU KOHTPOJIB).
Bormpocsl kK KOJUIOKBUYMY 110 MOAYJIO 1.
Kountponbshas padota Nel no moaymo 1.
[IpoexTHOE 3a1aHKE IO MOAYJIIO 2.
Kontponbshas padora Ne2 o mosynio 3.
Bormpocsl k 3auery.

2. 2. Ilepeyenb KOMIETEHUMH ¢ YKa3aHUeM 3TanoB ux ¢popMupoBaHusi B
npouecce M3y4eHust JUCHUILIHHbI

3. Dranbl GopMUPOBAHNS U OLIEHUBAHNS KOMIIETEeHIHIi

Onenounoe
I[I/ICIII/IHJII/IHI)I, NMPaKTHUKH, Tun Cpe}ICTBO/
KOMHeTeHHI/II/I qJacTByOIlIue B pOPMHUPOBAHUU
y y (bopmmp KOHTPOJIsA KHAMpz1
KOMIIETCHIIUHU
Homep | ¢opma
OI1K-2 «crmocoOHOCTh OO0wIeKyIbTYpHBIE OCHOBBI NIPO(eccHoHaIbHOM TCKYH_II/Iﬁ 423 HpOGKT
JACATCIIBHOCTH
Y4acTBOBAaTb B | Coumonorus KOHTPOJIb HOC
pasp a0oTKe Paznen"Teopernueckue 0CHOBBI podeccroHabHOM 3a7aHu
JesTenbHOCTH"
OCHOBHBIX U | Tcnxomorus ©
JIOTIOJTHUTEIIbHBIX Ienaroruka

00pa3oBaTeIbHBIX
IpOrpamm,
paszpabaThIBaTh
OTJEJIbHBIE ux
KOMIIOHEHTHI (B TOM
qucie c
HCII0JIb30BaHUEM
HUKT)»

DnemMeHTapHas MaTeMaTHKa (aiareopa)
DneMeHTapHasi MaTeMaTHKa (T€OMETPHs)
Maremartuyeckas JOruKa

WHpopMaIMOHHbIE TEXHOJIOTHH B MaTeMaTHKE
JluckpeTHas MaTeMaTHKa

Teopust BeposiTHOCTEl U MaTeMaTUYeCKasi CTATUCTHKA
®duszuka

IIpuknaaHble 3aa41 MIKOIBHOTO Kypca MaTeMaTUKU
OnuMnuagHele 3a1a4H 10 MaTEMaTHKE
TTonukonTekcTHRIN Pa3nen- MmaTemMaThka
IonukonTekcTHbIN Pa3nen- MmareMaTHyeckoe
o0pazoBaHue

JlomoIHUTEeNbHBIE TTIaBBI aIreOpBl U TeOMETPHU
Anrebpandeckre U TeOMETPUIECKUE CTPYKTYPHI
HUcropust MaTtemaTuku

Hcropust MaTeMaTH4eCKOro 00pa3oBaHuUs

IIpakTHKa MO MOTYYEHUIO IEPBUYHBIX
npodeccHoHaTbHbIX YMEHUI U HABBIKOB, B TOM YHCTIE
MePBUYHBIX YMEHHI U HABBIKOB HAyYHO-
HCCIIEJOBATENILCKOMN NEATEIBHOCTH

IpakTuKa 1o noy4eHUIo NpohecCHOHATBHBIX
YMEHHH U OTbITa NPOGECCHOHATBHOM AESTENbHOCTH
IpenaurioMHas npaxkTuka

INoxaroroBka K caaue U cada ToCyAapCTBEHHOIO
9K3aMeHa

TloaroToBka K 3aIiuTe U 3aIlMTa BBITYCKHOI
KBaJTU(UKALMOHHON paboThI

INenarornyeckas MpaKkTHUKa HHTEPHA

MeTtonuka 00y4eHus ¥ BOCITHTAHHS 110 IPOQUITIO
MaTeMaTHKa
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[IK-2 «cnocobHOCTh
MOJIJIEP>KUBATh
o0pa3ipl U IIEHHOCTH
COLIMAJIBHOTO
MOBE/ICHUS, HaBbIKU
MOBEJCHUS B MHpE
BUPTYaJIbHOU
pealbHOCTH H  COIl.
CeTIX »

Tlcuxomnorus

Ilenaroruka

OCHOBBI HAY4HOH JIEATEIbHOCTH CTYJCHTA
CoBpeMEHHBIE TEXHOJIOTHH HHKITFO3UBHOIO
o0OpazoBaHus

Juddepenipanbabie ypaBHEHUSL

T'eomerpus

MaremMaTH4YecKuil aHaIn3 U JIEMEHThl TEOPUU
dyHKIMiI

®Dusuka

DJeKTUBHAS AUCLHUIUTHHA 110 0011 PpusnyecKkoit
MOJITOTOBKE

DJIeKTUBHAS JUCUHMIUIMHA T10 OABUKHBIM U
CIIOPTUBHBIM HUIpaM

DJeKTUBHAS JUCHHUIUIMHA 10 (H3UIECKON KYJIbType
Jutst obyuaromuxcst ¢ OB3 1 HHBaIHI0B
[MpuknagHbie 3242491 LIKOJIBHOTO KYpca MATEMATUKH
OsuMITHaIHBIE 3a1a49H [0 MATEMATHKE
TTonmukonTtekcTHbI Paznen- MaTemaTika
TTonmukonTekcTHBIM Paznen- MaTeMaTHuecKoe
obOpasoBaHue

[IpakTyKa 10 MOTyYCHHIO IEPBUYHBIX
npoecCHOHATIBPHBIX YMEHHI U HABBIKOB, B TOM YHCIIE
MEPBUYHBIX YMECHHUH M HABBIKOB HAYYHO-
HCCIIEI0BATEILCKOM e TEIbHOCTH

[NpakTyKa 1Mo MoIy4eHHIO MPOheCCHOHATEHBIX
YMEHHIA ¥ OrbITa NPO(ECCUOHATIBHON eI TeIbHOCTH
TIpexauruioMHas IpakTUKa

INoaroroBka K caave U caya rocyIapCTBEHHOrO
JK3aMeHa

TToAroToBKa K 3aIlUTe U 3aIKTa BBIMYCKHO
KBaJIU(UKALMOHHON paboThI

Tlenarornveckasi mpakTHKa HHTEPHA

Merouka 00y4eHUs ¥ BOCIIUTAHUS 110 POQHUITO
MaTeMaThKa

TeKyIIUH 4.2.4 | IIpoext
HOE
3a7aHu
e

IIpomexxyroun | 3.2.1 | 3auer

as arTrecranus

3. ®oH/1 OLIEHOYHBIX CPECTB /sl IPOMEKYTOUYHOM aTTecTauuu
3.1. ®oHBI OLIEHOYHBIX CPEACTB BKIIOYAIOT: 3a4€T, IK3aMEH, IIPOEKTHOE 3aJaHuE.
3.2. OueHOUHbIE CpeACTBa
3.2.1. Ouenouynoe cpenctBo «Bonpocer k 3auemyy. PazpaboTuuku K.¢.-M..H., JOIEHT Kadeapsl
matematuku 1 MOM B By3e A.B. barauyk
Kpurepun onieHHBaHMs 10 OIEHOYHOMY CPEACTBY «Bonpocwi Kk 3auemyy

®opmupyemMbl Breicokui ypoBeHb | IIpoaBuHYTBINM Bba3oBbri YPOBEHb
KOMIIeTCHIIUH c¢(popMHPOBAHHOCTH YPOBEHb c¢(pOpMHPOBAHHOCTH
KOMITeTEeHIUI copmupoBaHHOCTH KOMITeTEeHIUI
KOMIIeTEeHIH
(87 — 100 6ammoB) (73 — 86 GamtoB) (60 — 72 6amnoB)
OTnu4HO/ 3auTeHO Xopo110/ 3a4TeHO VY 10BIE€TBOPUTENBHO/
3a4TEHO
OIIK-2 OTBETBI COOTBETCTBYIOT OtBeThI cCOOTBETCTBYIOT | OTBETHI COOTBETCTBYIOT

BOIIPOCY, 0OOCHOBAHBI, B
HUX YETKO
MIPOCIICKUBACTCS
CUCTEMHOE 3HAaHUE

B 0071aCTH METOIUKHU
o0OyueHUs: MAaTEMATHKE B
COOTBETCTBHH C
MOTPEOHOCTAMU
paboTtonaTens

Bnaneer
COOTBETCTBYIOIIIEH
TEPMHUHOJIOTHEN

BOIIPOCY, 0OOCHOBAHBI, B
OOJIBIIMHCTBE CIIYy4aeB B
HUX YETKO
MPOCIIEKUBACTCA
CUCTEMHOE 3HaHUE

B 00JIaCTH METOJUKHU
0o0y4eHusT MaTeMaTHKE B
COOTBETCTBUH C
MOTPEOHOCTAMHU
paboTtonarens

Bnaneer
COOTBETCTBYIOIIEH
TEPMHUHOJIOTUEN

BOIPOCY, 0OOCHOBAHHI,
B OCHOBHOM B HUX
YETKO MPOCTICKUBACTCS
CHUCTEMHOE 3HaHHE

B 00/1aCTH METOINKHU
00y4JeHus MaTeMaTHKeE
C TOTPEeOHOCTIMU
paboTtonarens
Bnaneer
COOTBETCTBYIOLIECH
TEPMHUHOJIOTHEN
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[1K-2

OTBETHI COOTBETCTBYIOT
BOIPOCY, 00OCHOBAHHI, B
HUX YETKO
MIPOCIICKUBACTCSA
3HaHUE
OCHOBOIIOJIaTr a0 IINX
MOJIOXKEHUH 171 0TOOpa
TEXHOJIOTHi, METOJIOB U
CPEeNICTB 00yUYeHUS

OTBETHI COOTBETCTBYIOT
BOIPOCY, 000CHOBAHHI, B
HUX YETKO
MIPOCIICKUBACTCA
3HaHUE OOJIBIIMHCTBA
OCHOBOIIOJIAT A0 IINX
MOJIOKEHUH 171 0TOOpa
TEXHOJIOTH, METOJIOB U
CPEeNICTB 00yUYCHUS

OTBETHI COOTBETCTBYIOT
BOIIPOCY, 000CHOBAHHI,
B HUX B OCHOBHOM
MIPOCIICKUBACTCS
3HaHUE

OCHOBOIIOJIAT AFOIINX
MOJIOXKEHUH AJ1s 0TOOpa
TEXHOJIOTHI, METOIOB U
CpeJICTB O0yueHus

4. ®oHA OLIEHOYHBIX CPEJICTB JJISI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH
4.1. ®oHIbI OLIEHOYHBIX CPEACTB BKIIOYAIOT:

— KomnokBuym o mosayio 1, 2;

— KontponwHnas pabora 1, 2;

— IIpoekTHOE 3ananue.

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

U CIUTLINHBI

4.2.2. Kputepuu OLICHUBAaHMS OLICHOYHOTO CPEACTBA «Koa10K8uUyM»

Kpurepun onenuBanuns

KoanyecTBO 0a/1710B

(BKJIaJ B peTHHI)

YeTko, JakOHUYHO cHOpMYyIMpOBaHa MpobiieMa 4
IIpencraBneH aHaIM3 Pa3JIMYHBIX TOYCK 3PECHUS 4
W3moskeHa coOCTBEHHAs TOYKA 3PCHMSI, ADTYMEHTHI B €€ MOJIb3Y 4
[IpencraBiaeHbl BHIBOBI 8
MaxcuManbHbIH Gasn 20

4.2.3. Kputepuu olleHUBaHUSI OLICHOYHOTO CpeACTBa «lIpoexmHoe 3a0anuey

Kpurtepun onenuBanns

KoanyecTBo 0a/1710B

(BKJIaJ B pEHTHHI)

ApPryMEHTHPOBAaHHOCTh 4
BrimonHenue 3aganuii 4
[IpencraBieHsl MeTOUYECKHE pa3pabOTKU 4
CaMOCTOSATEIIEHOCTD 8
MaxkcuManbpHbIH OaT 20

4.2.4. Kputepuu olleHUBaHus OrlleHOYHOTo cpeactBa «Koumponvnas pabomay

Kpurepun ouennBanus

Koaun4yecTBo 02717108

(BKJI1a]1 B peTHHT)

BrinosHeHs! Bee 3a1aHust 5
[IpaBUIBHOCTD BBINOJHEHHUS 3aaHUI 5
MaxkcumasbHbIN 0a 10
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6.0. Tect (BX0OIHOI KOHTPO.JIb)

x, ecimm X<-3,
1. ®opmyna f(x)=< 9—x%, ecmu—-3<x<3,
—x, eciux=>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].

sin10x — 2cos 3x
6+ ctgx

2. OyukIusa f(x) =

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

B) HC OrpaHUYCHA HU CBEPXY, HU CHH3Y;

') OrpaHUYCHA CHU3Y, HO HC OrpaHHUYeHa CBEPXY.

3. Ecn mocnenoBaTensHOCTS (Vn) — OeckoHEWHO Ooubinas U lim x, =d, d #0, TO

n—

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

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

I) HAYEro OMPEJCIICHHOTO O  TOCJIeI0BaTeIbHOCTH (Xp- yn)  CKa3aTh

HCJIIb3.

. X
4. Ecima (x,) u (Yn) — OECKOHEUHO OOJIBIINE MOCIEA0OBATeABHOCTH, TO lim =™

"2 Va
paBeH:
a) oo;
0) 0;
B) HeKOoTOpoMy uuciy a #0;

T') HIYETO OIPEeIICHHOTO 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| > ¢, BBIMOJIHACTCS 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) i ro6oro £>0 cymecTByloT ¢ > () U X, TakKHe, YTO KaK TOJBKO

x| > ¢, Tax |f(x)-Al<g;
1
r) s € >3 CYHIECTBYET Takoe ¢ > (), 4TO IJs BCEX X, YAOBICTBOPSIOIINX

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) im (f (%, +Ax) — £(%,) = Ay;
6) lim f(x, +Ax) =0;

B) lim (f (X, +A%) — f (x,)) =0

r) Jim (F(% +A0)+ f (x)) =O0.

1—x?, ecux< 0,
. Oynxuusf(x) =1 B TOUKe xg = 0
X +1, ecnmux>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 mist pyskmmn
-3

a)f(x):i;
0) f (X) =1tg x;
9100=(3)

-1 ecmu—-1<x<0,

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

9. Yucro | Ha3piBaeTCs ONMpeeIeHHBIM UHTETPajoM OT GYHKIIMH f IO 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 &, BHIMOJIHSAETCS 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
JlaeMcCs, UYTO MHTETpal J\/ 25— x2 dx paBeH
-5

a) —m,
)2

6) %r;

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: .Thdx u j.dledy
a a 0

a) >;

6) <;

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, YMCHUs, KOMIICTCHIINHU. 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 KOMIIAKTHBIX MHOXKECTB.

9. [lonmubie MeTpuueckue mpocTpancTra. [Ipumepsi.

10. ITpuHIMI CKUMAKOIIMX OTOOpaKEHUM U €r0 MPUMEHEHHUS.

HDOBGDHCMBIC 3HaHUs, YMCHHA, KOMIICTCHIIMH. 3HaHue XapaKTCPUCTUICCKUX
IMPU3HAKOB MCTPHUUYCCKOI'0 IIPOCTPAaHCTBA, IIOJHOIO 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. SIBnsieTcst M PyHIaMEHTANbHOM MOCIEI0BATEIBHOCTD Y, (X) = X" B MIPOCTPAHCTBE

42
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3. JlokaxuTe, 4TO ypaBHEHHE X-—e&sSinx=m Tpu JOO0OM M U O0<e<l UMEET

EIMHCTBEHHOE PEIICHHE M €ro MOXXHO HAaWTH METOJOM IOCJIEI0BATEIbHBIX
PUOTKCHUH.
4. TlpuBemuTe MpUMEpP 3aMKHYTOI'O MHOXECTBa B R?.
Bapuanm Ne 2
1. JlokaxwuTe, 4TO pacCTOSHUE p(X;Yy) €CTh HempephiBHAS QYHKIMSA OT IEPEMEHHBIX
Xuy.
2. SIBnseTcs nW  TIONMHBIM TPOCTPAHCTBO HATYPAIBHBIX YHCET C METPUKOH

Im-n|,

p(m;n) =
mn

3. SBnsercs au orobpaxenue f(x)=sin x YUCIOBON MPSAMOI B C€OsI CHKUMAIOIINM?

4. TlpuBemure npuMep 3aMKHYTOTO MHOXKECTBA B Cp,., .

[IpoBepsieMble 3HAHUS, YMEHUS, KOMIICTCHIIMH. 3HAHUE XapaKTEPUCTHUUYECKUX
MIPU3HAKOB METPUUYECKOTO MPOCTPAHCTBA; YMEHHE KOHCTPYHUPOBATh T'€OMETPUUECKHUE
oOpasbl MpU Pa3TUYHBIX OTOOPAKEHUSX METPUUYECKUX MPOCTPAHCTB, HCHOIB30BAThH
OPUHIUIT ~ CKUMAIOMIMX ~ OTOOpaKEHHWW TpU  pelIeHUH  ainreOpamvyeckux 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
MOKa3aTh MPUMEHEHHE CBOMCTBA MOHOTOHHOCTH (PYHKIIMU 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 ¢pyHkuuii BeecTBeHHON nnepemeHHo. 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 (DYHKIHSAMH, 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 W.I1. Teopus ¢pyHKuuMii BelleCTBEHHOM 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 MPOJOJDKEHUE MEPHI IO CXeMe
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 Teopun GyHKUUN U (YHKIIMOHATIBHOTO
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, KOMIIETEHIMU. 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

1. Ilokaxure, yTo ecnu (QyHKUMS y= f(x) U3MEpUMa Ha MHOXECTBE E, TO U
GyHKUUA y =k f(x) TaKXKe U3MEpUMa Ha ’TOM MHOXECTBE.

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

—-x, xeJ,

2, xeQ

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

1, xek,
[0,1] ¥ BEIYMCIIUTE UHTETPAJIBL: a) f(x) :{ ;0) f(x)= {2 ,Tie K

, xeCK

Bapuanm Ne 2
1. TTokaxwuTe, 4TO €ciM 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 MHOYKECTRBE.

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

x?, xeQ,
[0,1] 151 BBIUHCIINTE VHTETPAJIBL: a) f(x)= ; 0)
—x*, xeJ
2
x°, xe A,
f(x)=1 " , TIme A MHOXECTBO alreOpandecKuxX YHCeN, a
sin 7x, x€[0,1]NCA

CA=R'\A.

[IpoBepsieMble 3HaHUS, YMEHHs, KOMIETEHIMH. 3HAHHE CH0co0a KOHCTPYHPOBAHHUS
uHTerpana Jlebera, ero OCHOBHBIX CBOMCTB, CBSI3U MEXAy 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 KOTOPBIMH

pPaLMOHAIBHO.

MmuoxectBa A u B usmepumsl o JleGery, npuuem AnB=. [lokaxkure, dYTO

TUIst 1100010 MHOECTBa E BEPHO PaBEHCTBO
m(En(AUB))=m (EnA)+m (ENB).

MmuoxectBa A u B m3mepumsl o JleGery, mpuuem AN B =. Jlokaxxure, dYTO

VIS 100010 MHO€ECTBA E BEPHO PaBEHCTBO
m,(En(AUB))=m,(E~A)+m,(EB).

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

SBnsgercs 11 u3mMepuMon PyHKIHMEH cyMMa CXOASIIErocsl Ha OTpe3Ke [a, b] paaa

M3MEPUMBIX (YHKITHIT?

[lycTh x = ¢ (f) - U3BMepUMas Ha MHOKeCTBe E GyHKIMS, E, = ¢ (E) - MHOXKECTBO

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

JI1 U3MEPUMOI Ha MHOXECTBE E ClIOKHas QYHKIUS y = f(¢(1)).

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

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

MPUBEIUTE COOTBETCTBYIOIIUNA TPUMED.

[Iyctb x=¢ () - GyHKUHMS, HENpEpbIBHAS Ha OTpe3ke E=[a, B, E =@ (E) -

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

OBITh U3MEPUMON HA MHOXKECTBE E CIIOXHas QYHKIHS y = f(¢(t))?
1

ITokaxkute, 4TO €ciu f f(x)dx=1, f(x) 20 Ha oTpe3ke [0,1], TO f(x)=1 DOYTH
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»

MJISE 00y4AKOIIUXCHA 00pa30BaTeJIbHOM MPOTPAMMBI

Hanpasnenue noarotosku: 44.03.05 Ilegarornyeckoe odopasoBaHue

[Tpodunu noaroroBku «MaremaTukay, « UnpopmaTuka»
KBanudukanus: 6akanasp
(oOmas Tpy10eMKOCTh 4 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.

51

16

8

8

33

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

12

2

2

8

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.

14

1.3. JIuneliHoe HOPMUPOBAHHOE POCTPAHCTBO KaKk
pUMep METPHUYECKOro npocTpancTsa. [Ipenen
[10CJIE10BAaTEIbHOCTH TOYEK METPUUECKOrO
npocTpaHcTBa. CXOAUMOCTB IO METPHUKE U IO
HopMe. OToOpakeHHs: METPUIECKHUX ITPOCTPAHCTB.
HenpepriBHOCT 0TOOpakeHHUH

14

10

1.4. KommakTel. X 3aMKHYTOCTb U
orpaHMueHHOCTh. HenpepbiBHbIE 0TOOpaKeHNs
KOMIIaKTHBIX MHOXKecTB. Teopema Beliepmtpacca 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.

Pa3znen2. Mepa JleGera.

47

14

10

33

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.

15

11

2.2. Onpenenenne (HyHKIMH OJHOHN NEHCTBUTEIHHON
MepeMeHHOM, n3Mepumoit o Jlebery. OcHOBHBIE
CBOWCTBA U3MEPUMBIX (DYHKIIHH.

16

11

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

16

11

Odopmnenue u
3alUTa MPOSKTHBIX
3aTaHAiI

Pa3znen3. Unterpan Jlebera.

39

12

33

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

26

20

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

19

13

Kontponphas
pabota Ne2

UTOoro

16

26

66
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3.1. KAPTA JIMTEPATYPHOI'O OBECIIEYEHUSA JUCIUIIJINHbI

«TEOPUA ®YHKIUA JEMCTBUTEJBHOI'O IEPEMEHHOI' O»

IS 00yHAKOIIUXCHA 00pa30BaTeJIbHON MPOTrPAMMBI
Hanpasnenue noarotosku: 44.03.05 Ilegarornueckoe oopazoBanue
[Tpodunu noaroroBku «MaremaTukay, « UndopmaTukar»
KBanudukanus: 6akanasp
(oOmrast Tpy10eMKOCTb 4 3.e.)

Ipuiioxxkenune 6

Koua-Bo
HaumenoBanue MecTo xpaHeHus1/ 3JIEKTPOHHBbIN a/ipec IK3eMILISIPOB/TOYEK
AOCTYIA
OCHOBHAA JIMTEPATYPA
Konmozcopos, A.H. DNEeMEHTBl  TEOpHUH ¢byakmuit - u| OBC «YHUBepcHuTeTCKas OMOIMOTEeKa OHITAHY WNunuBuayanbHbIM
dbyuknmonansHoro ananusa / A.H. Koamoropos, C.B. ®omuH. - 7-¢ HEOTPaHUYEHHBIN
u3l. - MockBa : ®usmariur, 2012. - 573 c. - (Knaccuueckuii J0CTyI
yHUBepcUTeTCKUI yueOHMK). - ISBN 978-5-9221-0266-7 ; To xe
[DneKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=82563
bacauyk, A. B. Teopus GyHKIHI JEHCTBUTETHFHOTO NMEPEMEHHOTO: OBC «KTTIY um. B.I1. AcradneBan NunuBunyansHbIi
TEOPETUYECKHE M MpaKTHYEeCKHe 3ajaHus : ydyeOHoe mocobdue HEOTpaHUYECHHBIN
[OnexTponHsIii pecypc] / A. B. barauyk, M. I1. lllatoxuna, M. LI JOCTYII
Axumenko; Kpachosip. roc. nmea. yH-t um. B. II. AcradbeBa. —
Kpacnosapck, 2005. - 100 c. - Pexum pocryna
http://elib.kspu.ru/document/5537.
Hamancon U.I1. Teopusi GyHKIIUN BEUIECTBEHHON MEPEMEHHON. 5-€ Hayunas 6ubnmorexka KI'TIY um. B.II. 39

u3., crep. CI16.; M.: Jlans, 2008. - 560c.

AcradneBa

JAONOJHUTEJBHASA JINTEPATYPA
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Bunenxun H.A., [lempos B.A. MaTtemaTuuecKkuii aHaJIN3.

Hayunas 6ubmuorexa KI'TIY um. B.IT.

201

MomHocts. Metpuka. UnTerpan. M.: IIpocsemenue, 1980. 143c. ActadneBa

Hznamouxuna, JI.A. ToTONOTHs 111 GAKATABPOB MATEMATHKH : OBC «YHuBepcuTeTckas OMOINOTEKa OHIIANMHY I/IH,Z[I/IBI/II[yaJ'IBHBIE/I
yueOHoe nnocodue / JI.A. Urnatoukuna. - Mocksa : [Ipomereii, HEOTPAHIICHHbIM
2016. - 88 c. - bu6auorp. B kH. - ISBN 978-5-9907453-1-5 ; To xe Aoctyn
[DneKTpoHHBIHN pecypc]. -

URL: http://biblioclub.ru/index.php?page=book&id=437314

Temenos, Anopeii Bukmoposuu HauanbHble cBeieHUs 1O 001ei MesxBy30BCKas 3JIEKTPOHHAs OMOIMOTEKA WNuauBsuayanbHbIi
TOTIOJIOTUH [ DIEKTPOHHBIN pecypc] : yuebHoe mocodue / A. B. HCOrpaHM1CHHbIN
Terenos, J. A. BaynuH ; 'opHo-AnTalickuii roc. yH-T. - ['opHO- AOCTYI

Anraiick : 'AI'Y, 2014. - 100 c. - Pexxum
nocryna: https://icdlib.nspu.ru/view/icdlib/3865/read.php

YUEBHO-METOIMUECKOE OBECIIEYEHHUE JIJISI CAMOCTOSTEJIBHOM PABOTHI

Aspamenko, B.C. Teopust pyHKIHIA TeHCTBUTEIHHOTO TEPEMEHHOTO
yuebHOoe mocobue / B.C. ABpamenko ; MHHHCTEPCTBO
oOpa3oBanus u Hayku Poccuiickoit ®enepauuu, ['ocynapcrBeHHOe
00pa30oBaTeNbHOE  YYPEXKJEHHE BBICHIETO MPO(ECCHOHATBHOTO
oOpa3oBanus «Enenkuil rocynapcTBeHHbIN yHHBepcuTeT uM. ML.A.
bynunay. - Enen : Enenkuii rocy1apCTBEHHbIN yHUBEpCUTET UM. M.
A. bynuna, 2011. - Y. 1. - 100 c. - bubauorp. B kH. ; To xe
[ DI1eKTpOHHBII pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=271996

OBC «YHuBepcurTerckas OMOIMOTEKA OHIIAWHY

NuauBunyanbHbI
HEOIPaHUYEHHBIN
JTOCTYT

Ouan FO.C. COOpHHK 3a7a4 MO MaTeMaTHYECKOMY aHamu3y. M.:
IIpoceemenue, 1981. 271c.

Hayunas 6ubmmnotexa KI'TIY um. B.IL
AcradbeBa

47

PECYPCBHI CETU UHTEPHET

Junaktop [DOneKTpoHHBIM  pecypc]: INEKTpOHHas  CUCTEMa
METOJIMYECKIX MaTepHUasIoB

Didaktor.ru

CBoOoaHbIN mOCTYII
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http://biblioclub.ru/index.php?page=book&id=437314
https://icdlib.nspu.ru/view/icdlib/3865/read.php

Enunas komteknust iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB

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

CBoOoHBII mOCTYIT

Poccutiickoe obpazoBanue [DnekTpoHHbBIN pecypc]: DenepanbHbIi
HOpTaJl.

http://www.edu.ru/

CB0OOIHBII
JOCTYI

Caiitr  Cubupckoro otneneHusi Poccuiickoil akaaeMuu Hayk
«Marematuka Ha crpanunax WWWy [Onexrponnsiii pecypcl:
3JICKTPOHHAs OMOIMOTEUHAsT CUCTeMa

WWWw.nsc.ru

CBoOoaHBIN JOCTYI

NHOPOPMALNMOHHBIE CIIPABOYHBIE CUCTEMbBI 1 ITPOPECCHUOHAJIBHBIE BA3bI JAHHbIX

MesxBy30BCKas 3JeKTpoHHas: oubimoreka (MOB) https://icdlib.nspu.ru/ WNuauBuyanbHbIH
HEOIPaHUYEHHBIN
JOCTYII
Elibrary.ru [DnekTpoHHBIH pecypc|: 3JeKTpoHHas OuOJIMOTeUHAs http://elibrary.ru NunuBuyanbHBINH
crcTemMa HEOTPaHUYCHHBIH
JOCTYII
East View: yHuBepcanbHble 0a3bl JaHHBIX [ DJICKTPOHHBIN pecypc] https://dlib.eastview.com/ WHauBuyanbHbIH
HEOIPaHUYEHHBIN
JOCTYI
YHUBepCUTETCKAS oubsmoTeka [D7EeKTpOHHBIH pecypc]: | http://biblioclub.ru/index.php?page=main_ub_red| WuauBuayatbHbIA
JJIEKTpOHHAs OMONIMOTEeUHast cCUCTeEMa HEOTpaHUYECHHBIN
JOCTYI

CormacoBaHoO:
['1aBHBIN OMOJIMOTEKADD | J .+ doprosa A.A.
(IOJKHOCTD CTPYKTYPHOTO TOApa3aeneHusi)  (MOANUCH) (damumus 1.0)
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http://www.nsc.ru/win/mathpub/math_www
http://elibrary.ru/
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«TEOPUA ®YHKIUA JEMCTBUTEJBHOI'O IEPEMEHHOI' O»

IIpunoxenne 7
3.3.2. Kapra maTepuajJbHO-TeXHUYECKOH 0a3bl JUCUUIJINHBI

AJIs1 00y4aroIMXxcs: 00pa3oBaTe/bHOM MPOrpaMMbl
Hanpasnenue noarorosku: 44.03.05 Ilexarornyeckoe oopasoBanue
[Ipodunu noaroroBku «MatemaTukay», « Undopmarukar

KBanuukanms: Oakanasp
(oOmrast Tpy10€MKOCTH 6 3.€.)

Ayauropus

\ Ob6opynoBanue

JJISI IPOBEAEeHUs 3AaHATHI JTeKIMOHHOI0 THIIA, 3AHTHIA CEMMHAPCKOI0 THUIA,
KYPCOBOI0 NPOEKTUPOBAHMS (BbINOJHEHHSI KYPCOBBIX PadoT), PYNIIOBbIX U
HHAUBUAYAJBHBIX KOHCYJIbTANMM, TEKYIIEr0 KOHTPOJIS YCIIEeBAeMOCTH U

NMPOMEKYTOYHOM aTTecTalluu

yiL.

[Tepencona, 7,

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 1IIT., KOMITBIOTEp-71IT., TOCKa
yi. [lepencona, 7, yueOHas- 1.
ayna. 1-11a Linux Mint — (CBo6oanas nunensust GPL)
KoMIbroTep ¢ BBIXOAOM B HHTEPHET — IIIT., IIPOEKTOP —
. KpacHospex, 1 1ut., HarIsAAHBIC TOCOOMS (CTEH IbI), MApKEPHAs TOCKa

— 1mT. ¢ ycTpolcTBOM /1711 MHTEPAKTUBHOM JI0CKH,
Jl0CKa MapkepHas — lmr

yiI.

[Iepencona, 7,
ayn. 2-11

ayn. 2-06 Aust O6pasosane 8 (miiensis Ne AAO.0006.00,
noroop Ne JIC 14-2017 ot 27.12.2017
. KpacHospCK, VuebHas Jocka- 1 mIT., TpoekTop- 1 T., KOMITBIOTEp-

lurr., MmapkepHast Jocka- 1 1IIT., JeMOHCTPAIMOHHBIH
cron-lmr
Linux Mint — (Cob6oanas nunensust GPL)

. Kpacnosipck,
VI

[Iepencona, 7,

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

ayn. 2-19 Linux Mint — (Cob6oanas nunensust GPL)
Komnerotep- 1mt., uHTEpaKkTUBHASA A0cKa - | mT.,
r. Kpacnospck, .
cucrema BuaeokoHpepentices3u Policom — 1 mT. (6e3
yiu. I[lepencona, 7,
ayrr, 3-02 Ce_TI/I), yq_e6Ha;1 nmocka-lmr
YA Linux Mint — (Co6oauas uren3ust GPL)
r. Kpacnosipck, VYuebHas nocka-1mr., 3kpad-11r., mpoekrop-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 nuen3ust GPL)
r. Kpacnosipcek, 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., KOMIBrOTEP-1211IT., MapKEpHas AOCKa-
yi. Ilepencona, 7, l1T., MHTEpaKTUBHAS AOCKa-1mIT.
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 - (CBoboanas nmien3ust GPL);

Adobe Acrobat Reader — (CBoGoaHast auIeH3Hs);
Google Chrome — (CBo6o1Hast JHIICH3Us);
Mozilla Firefox — (CBoGoaHas TUICH3HS);
LibreOffice — (CoOoanast munensus GPL);
XnView — (CBoOOHAS JTHIIEH3HS);

Java — (CBoOO1HAS JTUIICH3US);

VLC — (CoGoaHast TUIICH3UA);

XKusas maremaruka 5.0 (Konrpakt HKC-/1b-294/15 ot
21.09.2015, nmuuensus 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., mpoektop-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.

JUISI 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,
noroBop Ne JIC 14-2017 ot 27.12.2017
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