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(xBanmudukarus (CTEreHb) «OaKaiaBpy)

(ounas ¢hopma obyuenus)

Kpacnosipck 2018



PabGouass mporpamma AucHuIIuHbl «MaTeMaTHYeCKUil aHallu3 M D3JIEMEHTHl TEOPUU
GbyHKIUI» cocTaBieHa KaHIUIATOM (U3UKO-MAaTeMaTHYECKUX Hayk, AomeHToM A.B.
barauyk, kaHaumaTom neaarorudyeckux Hayk, noueHtoM H.A. JKypasnéBoil, kanauaa-
TOM TI€IarOTUYECKUX HAyK, noreHTtoM M.b. [lamkuHou.

Pabouas nporpaMma JUCHUTIIINHBI O6CY)KI[CH21 Ha 3aCCJaHNn Ka(l)eﬂpbl MAaTCMaTHUYCCKO-
"0 aHaJIKn3a U MCTOANKHU O6y‘ICHI/I$I MAaTCMATHKC B BY3¢C

«18» mas 2016 v, mporokon Ne 9

3aBenytomuii kadenpoit M T, JI.B. llIkepuna

On06peHo HayYHO-METOAUYECKHM COBETOM ;
NUM®OU KT'TIY um. B.II. Acradpsesa MHCTIATYT

MATEMATUKM,

SUINKA U
UHOOPMATIAKIA

«20» mas 2016 r. ITpotokon Ne 9

[Mpencenarens \% C.B. BopTHOBCKHiA



PabGouass mporpamma AucHuIIuHbl «MaTeMaTHYeCKUil aHallu3 M D3JIEMEHTHl TEOPUU
GbyHKIUI» cocTaBieHa KaHIUIATOM (U3UKO-MAaTeMaTHYECKUX Hayk, AomeHToM A.B.
barauyk, kaHaumaTom neaarorndyeckux Hayk, noueHtoM H.A. JKypasnéBoil, kanauaa-
TOM TI€IarOTUYECKUX HAyK, noreHTtoM M.b. [lamkuHou.

PaGouas nporpamMmma quCHUIUIMHBL 00CYK€HA Ha 3acelaHnu Kadeapbl MaTeMaTHYECKO-
ro aHaju3a U METOJANKU O0y4YeHHsI MaTeMaTUKE B BY3e
«17» mas 2017, nporokon Ne 7

3aBenytomuii kadenpoit M T, JI.B. llIkepuna

On06peHo HayYHO-METOAUYECKHM COBETOM ;
NUM®OU KT'TIY um. B.II. Acradpsesa MHCTIATYT

MATEMATUKM,

SUINKA U
UHOOPMATIAKIA

"24" mas 2017, mpotokon Ne§

[Mpencenarens \% C.B. BopTHOBCKHiA



PabGouass mporpamma AucHuIIuHbl «MaTeMaTHYeCKUil aHallu3 M D3JIEMEHTHl TEOPUU
GbyHKIUI» cocTaBieHa KaHIUIATOM (U3UKO-MAaTeMaTHYECKUX Hayk, AomeHToM A.B.
barauyk, kaHaumaToMm neaarorudeckux Hayk, noueHtoM H.A. JKypaBnéBoil, kanauaa-
TOM TI€IarOTUYECKUX HAyK, noreHTtoM M.b. [lamkuHou.

Pabouas nporpaMma JUCHUTIIINHBI O6CY)KI[CH21 Ha 3aCCJaHNn Ka(l)eﬂpbl MAaTCMaTHUYCCKO-
"0 aHaJIKn3a U MCTOANKHU O6y‘ICHI/I$I MAaTCMATHKC B BY3¢C

«21» mas 2018, mporokon Ne 8

3aBenytomuii kadenpoit M T, JI.B. llIkepuna

On06peHo HayYHO-METOAUYECKHM COBETOM ;
NUM®OU KT'TIY um. B.II. Acradpsesa MHCTIATYT

MATEMATUKM,

SUINKA U
UHOOPMATIAKIA

"08" urons 2018, npoTokoa Ne9

[Mpencenarens \% C.B. BopTHOBCKHiA



PabGouass mporpamma AucHUIIUHBI «MaTeMaTHYeCKUil aHallu3 M D3JIEMEHTHl TEOPUU
GbyHKIUI» cocTaBieHa KaHIUIATOM (U3UKO-MAaTeMaTHYECKUX Hayk, gomneHToM A.B.
barauyk, kaHaumaTom neaarorudeckux Hayk, noueHtomM H.A. JKypasnéBoil, kanauaa-
TOM TIEIarOTUYECKUX HAyK, noreHTtoM M.b. [lamkuHon.

Pabouas nporpaMma JUCHUTIIINHBI O6CY)KI[CH21 Ha 3aCCJaHNn Ka(l)eﬂpbl MAaTCMaTHUYCCKO-
"0 aHaJIKu3a U MCTOANKHU O6y‘ICHI/I$I MAaTCMATHKC B BY3¢C

«08» mas 2019, nporokon Ne 7

3aBenyromuii kadenpoit M T, JL.B. llIkepuna

On06peHo HayYHO-METOAUYECKHM COBETOM _
NUM®OU KT'TIY um. B.II. Acradpsesa MHCTIATYT

MATEMATUKM,

SUINKA U
UHOOPMATIAKIA

"16" mas 2019, nmpotokon Ne§

[Mpencenarens \% C.B. BopTHOBCKHii



Ipunoxenue 2
JIuCcT BHeCEHUs U3MEHEHUM
JlononHeHus: U1 U3MEHEeHUs B paboueii nporpamme qucuuiuinibl Ha 2017/2018 yueOHbIit
TOJ:

B pabouyto nporpamMmy JUCHUIUIMHBI BHOCATCS CIIETYIOIINE U3MEHEHUS

1. Cnucok nurepaTypbl OOHOBJIEH Y4€OHBIMU U y4eOHO-METOJUYECKUMU H3]1a-
HUSIMH, DJIEKTPOHHBIMH 0Opa3zoBaTelbHbIMU pecypcamu. OOHOBIIEH MepeyeHb COBpE-
MEHHBIX MPOPECCUOHANIbHBIX 0a3 TaHHBIX U MHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM.

PaGouas nporpamMmma mnepecMOTpeHa M 0J00peHa Ha 3acefaHuu Kadenpsl MaTeMaTHye-
CKOT'0 aHaJIM3a U METOJUKHN 00y4eHHUs MaTEMaTHUKE B BYy3€

npoTokoa Ne 17 ot «18» masg 2017 1.

3aBenyromuii kadenpoit Q// Tty JI.B. llIkepuna

Ono0peHo HayYHO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«24» mas 2017 r. ITpoTokon Ne 8

MHCTATYT
MATEMATUKM,

[Ipencenarens SUIMKIA U

o UHOOPMATUKA
% C.B. boptHOBCKUI




JIucT BHeCeHUs1 U3MEHEH U
JlononHeHus: ¥ U3MEHEeHUs B paboueii nmporpamme qucuuiuinibl Ha 2018/2019 yueOHbIit
TOJ:

B paGouyro nporpaMMmy JUCHUILUIMHBI BHOCSTCS CIEIYIONTNE U3MEHCHHUS:

1. Criucok nurepaTypbl OOHOBJIEH Y4€OHBIMM M Y4€OHO-METOAUYECKUMH H3/1a-
HUSMH, SJIEKTPOHHBIMU OOpa3oBaTelbHBIMU pecypcamMu. OOGHOBIEH TEPEUYCHb COBpE-
MEHHBIX TTPOoQeCCUOHATIBHBIX 0a3 TaHHBIX U HH(OOPMAIIMOHHBIX CITPABOYHBIX CUCTEM.

2. O6GHOBIIEH TIEpPEUCHB JIMIICH3MOHHOTO TIPOTPAaMMHOT0 00ECTICUCHHS.

3. B GoHI OLIEHOUHBIX CPEICTB BHECEHBI M3MEHEHHUS B COOTBETCTBHU C NMPUKA30M
«O06 yrBepxaeHun Ilonoxxenust o GoHAE OLIEHOYHBIX CPEACTB JJIsSI TEKYIIEro KOHTPOJIsS

yCIIEBAaEMOCTH, MPOMEKYTOUYHOH M UTOTOBOH (rOCYJapCTBEHHOM WTOTOBOM) aTTeCTa-
iy oT 28.04.2018 Ne297(1m)

PaGouas nporpamMmma mnepecMOTpeHa M 0J00peHa Ha 3acefaHuu Kadenpsl MaTemMaTHye-
CKOT'0 aHaJIN3a U METOJUKN 00y4eHUs MaTEMATHUKE B BYy3€

npotokost Ne 8 ot «21» masa 2018 r.

3aBenyrouuid kadeapoit Tty JI.B. llIxkepuna
0/ Y

Ono0peHo HayYHO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«08» utona 2018 r. IIportokos Ne 9

MHCTATYT
MATEMATUKM,

IIpencenarens SUNKIA Y

o UHOOPMATUKA
% C.B. boptHOBCKUI




JIucT BHeCeHUs1 U3MEHEHU
JlononHeHus: 1 U3MEHEeHUs B paboueii nporpamme qucuuruinHbl Ha 2018/2019 yueOHbIit
TOJI:

B paGouyro nporpaMMmy JUCHUILUIMHBI BHOCSTCS CIEAYIONINE U3MEHCHHUS:
1. Ha turyneHoMm snucte PIIJ] u ®OC u3zMeHeHO Ha3BaHWE BEAOMCTBEHHOW MPHUHA/I-

JICKHOCTH ((MI/IHI/ICTepCTBO HAayYKH 1 BBICIOCTO O6p330BaHI/ISI P®» na ocHOBaHuu IIpUuKa-

3a «0 BHeceHuu n3meHennit B ceenenust o KI'TTY um. B.I1. ActadbeBa» ot 15.07.2018
Ne 457 (m).

2. Ha turynpHom mucte PIIJ] u ®OC uszmeHeHo Ha3BaHue Kadenpbl pa3padoTUHKa
«Kadenpa maTeMaTuK U METOAMKUA OOYyYEHHs] MAaT€MaTHKE» Ha OCHOBAaHUM PEIICHUS
VYyenoro cosera KI'TIY um. B.II. AcradbeBa «O peopraHuzaluu CTPYKTYPHBIX TOJI-
pazaenenuit yausepcutera» ot 01.06.2018

PaGouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl MATEMAaTUKH U
METOJUKH O0y4YCHHUSI MaTeMaTHKe
nipotokoii Ne 1 ot « 05 » centsa6ps 2018 r.

3aBenyrouuid kadeapoit Tty JI.B. llIkepuna
0/ p

Ono0peHo Hay4HO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«12» cents6ps 2018 r. IIpotokon Ne 1

MHCTATYT
MATEMATUKM,

IIpencenarens SUNKIA Y

o UHOOPMATUKA
% C.B. boptHOBCKUI




JIucT BHeCEHUs U3MEHEH UM
JlononHeHus: U U3MEHEHUs B paboueid mporpamme qucuuiuinabl Ha 2019/2020 yueOHblit
TOJI:

B paGouyro nporpaMMmy JUCHMIUIMHBI BHOCSTCS CIEAYIONTNE U3MEHCHHUS:

1. Crircok nurepaTypbl OOHOBJIEH Y4€OHBIMM M Y4€OHO-METOAMYECKUMH H3/1a-
HUSMH, DJIEKTPOHHBIMU OOpa3oBaTelbHBIMU pecypcamMu. OOGHOBIEH TEPEUYCHb COBpE-
MEHHBIX TTPOQeCCUOHATILHBIX 0a3 TaHHBIX U HH(OOPMAIIMOHHBIX CITPABOYHBIX CUCTEM.

2. O6GHOBIIEH TIEpPEUCHbB JIMIICH3MOHHOTO TIPOTPAMMHOT0 00ECTICUCHHUS.

PaGouas nporpamMmma mnepecMOTpeHa M 0J00peHa Ha 3acefaHuu Kadenpsl MaTeMaTHye-
CKOI'0 aHaJIN3a U METOJUKHN O0y4YeHHUsI MaTEMaTHKE B BYy3€

npotokoit Ne 7 ot «08» masa 2019 r.

3aBenyrouuid kadeapoit Tty JI.B. llIkepuna
0/ p

Ono0peHo HayYHO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«16» mas 2019 r. ITpoTokon Ne 8

MHCTATYT
MATEMATUKM,

[Ipencenarens SUIMKIA U

o UHOOPMATUKA
% C.B. boptHOBCKUI




IIpunoxenue 3
3. IlosicHUTEIbHAS 3alIMCKA

1. Pabouas mporpamma aucuMIuinHbl pazpadorana Ha ocHoe @I'OC BO mo Ha-
npaBieHuto nmoArotoBku 44.03.05 Tlemarormyeckoe o6pazoBanue u I[Ipodeccro-
HaJbHOrO cTaHAaprta neparora. JucuumimHa «MaTeMaTUYeCKU aHANIM3 U dJie-
MeHThI Teopun QyHkiui» (uaaeke — b1.B.08) mpeacTaBieHa B BapuaTUBHOM yac-
TH y4ueOHOro 1u1aHa B 3—6 cemecTpax.
2. O0mas Tpy10eMKOCTh TUCUUILTUHBI cocTaBiger 13 3.e. (468 1), B TOM uuce:
KOHTaKkTHOM pabothbl 168 u (84 v nexuuid, 84 4 mpakTuyeckux 3aHsATuM), 228 4 ca-
MOCTOSITeJIbHON palboThl, POopMBI KOHTpOJISI — 3k3aMmeH (3 cemectp), 3a4€T (4 ce-
MecCTp), IK3aMeH (6 cemecTp).

O6was Tpyno- Konrakr, u dopma KOHTPOJIS
CemecTp | €MKOCTb, 4achl c/p, 4
(3.¢.) JIEKI] MPaKT nab BU]] 4ackl

3 216 (6) 36 36 108 K3 36

4 54 (1,5) 14 14 - 26 3a4€T -

5 90 (2,5) 18 18 - 54 - -

6 108(3) 16 16 - 40 9K3 36
UTOI'O 468 (13) 84 84 - 228 72

3. Llenu ocBOEHUS TUCLUMIUIMHBIL: OBJaJieHuEe 0a30BbIMU MPEAMETHBIMUA 3HAHUSIMH,
OCHOBHBIMH METOZaMHU JI0OKa3aTelbcTBA W METOAAMHU pelIeHHs 0a30BbIX 3ajad
Kypca; (OpMUpOBaHHME TOTOBHOCTH pEIIaTh MEXIPEIMETHbBIE M TMPaKTHUKO-
OpPMEHTUPOBAHHBIC 33Ja4d Ha OCHOBE MCIOJb30BAHMS M3BECTHBIX 0A30BBIX MpeE/I-
METHBIX 3HAaHUH U METOJIOB MAaTEMAaTHUUYECKOr0 aHajinu3a U OCHOB TE€OPUU (DYHKITUI;
OBJIaJICHNE OCHOBHBIMH CIIOCOOaMH OCBOCHHSI MaTeMAaTUYECKUX 3HAHUN U CIIOCOO-
HOCTH OOYYUTh UM YyHAIHUXCS.

4. IlnanupyemMbie pe3yabTaThl 00yUEHUS.

B pe3ynemame oceoenus Kypca CTY€HTbI TOTKHbBI 3HAMb:

- ompeneNieHue Mpenesia YMCIOBOM MOCIeA0BATEIbHOCTH U €r0 reOMEeTPUYECKUi
CMBICIT;

- He0OXOIMMOI'0 M JIOCTaTOYHOI'O YCIOBUS CYIIECTBOBAHMS Ipejesia Mociie0Ba-
TEIbHOCTH;

- TEOPEMBI O CBA3U OECKOHEYHO MaJIoi 1 OECKOHEUYHO OOJIBIION MOCIeA0BATEIbHO-
CTeil, CBOMCTB OECKOHEUHO MaJION MOCIIeI0BATEIBHOCTH,

- TEOpEeMbI O Tpenesie MOHOTOHHOW MOCIENOBAaTENIbHOCTH, TEOPEMBI O Mpejee
MOJTNOCIEI0BATEIbHOCTH CXOASIIEHCS MOCIe0BATEIbHOCTH, TEOPEMBI O BIOKEH-
HBIX OTpe3Kax, Teopemy bonblano-BeliepuiTpacca u Ux 10Ka3aTeNbCTBA;

- onpeneneHus npeaena GyHkuuu B Touke no Komm, no I'eiine u goka3zateabcTBO
UX SKBUBAJIEHTHOCTH; TEOPEMY O Ipejiesie MOHOTOHHOU QYHKINY;

- OIpe/eNieHHus HeNPEepPhIBHOCTH (PYHKIMU B TOYKE, OCHOBHBIE TEOPEMBI O HEIpe-
PBIBHBIX (PYHKLHUAX U UX JI0KA3aTENIbCTBA;

- noustue auddepeHunpyemMont GyHKIINY;

- CBSI3b MEXKY TUDPEpEeHIIMPYEMOCTHIO U HEMPEPHIBHOCTHIO (DYHKIIHH;
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- npaBuia Au¢depeHInpoBaHuS;

- OCHOBHBIE TeOpeMbl TU(DPEPEeHIINATEHOTO UCUUCIICHHUS;

- HE0OXOAMMBIEC U JIOCTATOYHBIE YCJIOBUS CYHIECTBOBAHUS SKCTPEMyMa, TOUYEK Ie-
peruba;

- TIOHSATUE YaCTHBIX MPOU3BOJIHBIX 1-T0 U BBICIIUX MOPSIKOB;

- HEOOXOJUMOE M JOCTATOYHOE YCIOBHUE CYIIECTBOBAHUS JKCTpeMyMma (YyHKIIHMH
IBYX MEPEMEHHBIX;

- OIpe/ieNIeHUs HEOIPEAEICHHOI0, ONpPEeIeIEHHOT0, HECOOCTBEHHOTO0 HHTETpaa;
OCHOBHBIX CBOMCTB HEOIPENEIECHHOTO U OMPEACICHHOI0 UHTETPAJIOB U UX JI0Ka3a-
TEJIbCTBA;

- OTIpeJIeNIeHHs KBaApupyeMon GUrypsl 1 KyOMpyeMoro Tefa, IjIomaay u o0bema;
- YCIIOBUSI KBaJIpUPYEMOCTH (PUTYpbl, KyOUPYEMOCTH TeJla U CIPSIMIIIEMOCTU AYTH
C JI0Ka3aTeIbCTBOM;

- onpenenaeHus: IBOMHOTO, TPOMHOTO U KPUBOJIMHEHHOTO MHTErPAJIOB, YCIOBUM UX
CYILIIECTBOBAHUS U OCHOBHBIX CBOMCTB;

- c1OcOObI BEIYUCIIEHUS IBOMHOTO, TPOIHOT0, KPUBOJIMHEHHOTIO HHTErPAJIOB;

- TIOHSATHUS YUCIOBOIO PsAJia, YACTUUHON CyMMBI Psifia, CYMMBI Psijia, CXOMSILErocs 1
pacxoAsIIerocs: psAoB, ONpeAeNIeHUs TapMOHHUYECKOrO0 IeéOMETPUUECKOrO PsJIOB,
CBOMCTB CXOJSALIUXCS PSIOB;

- IOHATHE MOJOKUTEIBHOTO PsJa, IPU3HAKU CXOAUMOCTH MOJOKUTENbHBIX PSJIOB,
MEPEMECTUTENIBHOE CBOMCTBO CXOASIIMXCA PSAIOB, YCJIOBHS YMHOXKEHHUS CXOIs-
HIUXCS PSAIIOB;

- TMIOHSATHE 3HAKOYepeayIoIerocs psaa, reopemy JleiOHuna, nousTue abCcoIOTHO
CXOJSIIErocs psAlla, CBOMCTBA aOCONIOTHO CXOSIIUXCS PAJOB, TOCTATOYHBIN MpU-
3HAK a0COJIOTHOM CXOAMMOCTH YUCIOBOIO PAIA;

- MOHATHE (YHKIIMOHAJIBHOM MOCIEAOBATENIBHOCTH U €€ CXOAUMOCTH, YCIOBHS
PaBHOMEPHOW CXOAMMOCTH (PYHKIMOHAIBHOW MOCJIEA0BATEIbHOCTH, CBOMCTBA
PaBHOMEPHO CXOIAIUXCS (DYHKIIMOHAIBHBIX MOCJIEI0BATEIbHOCTEH (HEMmpephIB-
HOCTb, MHTEIpUpPOBaHUE U IUPPEpeHIINPYEMOCTh NpeaeabHON (DYHKIMMN), MOHS-
THE (DYHKIIMOHAIBLHOTO psifia U €ro 00JIaCTU CXOJUMOCTH, MOHSITUE PAaBHOMEPHOU
CXOAMMOCTH psJia, HEOOXOAMMOE U JIOCTATOYHOE YCIOBHE PABHOMEPHOM CXOIUMO-
CTH (DYHKIIMOHAJIbHOM MOCJeI0BAaTEIbHOCTH U psiia, pu3Hak Beiepmtpacca pas-
HOMEPHOM CXOJAMMOCTU pAJla, YCIOBHSI HENPEPHIBHOCTU CYMMBI psifia, HHTEIPHU-
pyemocTtu u aAuddepeHunpyeMocty (pyHKIHMOHATIBHBIX PSAOB;

- TIOHSATUE CTEMEHHOTO psijia, TeopeMy AOens, TeopeMy O CYIEeCTBOBAHUM UHTEP-
Bajia CXOJIMMOCTH, MOHSATUE PABHOMEPHOM CXOAUMOCTH CTENEHHOTO psija, CBOMCT-
Ba PaBHOMEPHO CXOJSIIMXCS CTENIEHHBIX PSIOB, MOHATHE psiaa Teinopa, yciaoBus
paznoxenus QyHkuuu B psa Teinopa, pasnoxkenus: B psia Teinopa-MakinopeHa
byHKIME y=e", y=sinx, y=Ccosx, OMNHOMHAJIbHBIA Ps/I;

- MOHATHUS TPUTOHOMETPUYECKOTO PsJia, OPTOTOHAIBHBIX CUCTEM (DYHKIUH, psna
Dypse;

- JIOKa3aTeNbCTBA TEOPEM O paszioxkeHuun QyHkiuu B psin Dypre Ha oTpeske
[-m;7], ocobernHoctn psiga Dypbe A YETHOM M HEUETHOM (YHKUUMN, YCIOBHUS

cxoaguMmocTu psana ypse, Teopemy dupuxie;
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- TIOHSITUE CPABHEHMSI OECKOHEYHBIX MHOKECTB, YCJIOBUS PaBHOMOIIHOCTH U He-
PaBHOMOIIHOCTH MHOKECTB, MOHATHE MOIIHOCTA MHOKECTBA, TOHITHE MHOYKECTBA
MOIIIHOCTH KOHTUHYYM, MOIITHOCTA MHOECTBA MOJAMHOKECTB.

yMmemby:

- pacKpbIBaTh HEOMPEEICHHOCTH MPU BBIYUCICHUHU MTPEIEIIOB;

- IPUMEHATHh CBOWCTBA MPEJEIOB JIJIsl BEIUUCIICHUS MIPEEIIOB;

- IOKa3bIBaTh 110 ONPENEICHUIO PABEHCTBO MPEeiia MOCAeA0BATEIbHOCTH YUCITY;

- JIOKa3bIBaTh HEMPEPBHIBHOCTH (PYHKIIMU IO OIPEACIICHHUIO;

- KJIIacCU(pUIUPOBATh TOYKU Pa3phIBa;

- IPUMEHSATh OCHOBHBIE TEOPEMbI O HEMPEPHIBHBIX (PYHKIUAX K PEIICHUIO 33/1a4 U
BBIYMCIICHUIO TIPENIENIOB; JOKa3bIBaTh HEMPEPHIBHOCTh OCHOBHBIX 3J€MEHTaPHBIX
GbyHKIUH;

- BBIUUCIATH MPOU3BOIHBIE OCHOBHBIX AJI€MEHTApHbBIX (QYHKUIMMA; GYHKINM, 3aaH-
HBIX MTapaMEeTPUUYECKH;

- BBIYUCIATH JU(PepeHranbl BHICIIUX TMOPSIKOB OCHOBHBIX 3JEMEHTapHbBIX
GbyHKIM;

- BBIYUCIATH NPUOIMKEHHbIE 3HAaUeHUs] QYHKIMNA ¢ MOMOIIbIO uX auddepeHua-
JI0B;

- BBIYMCIIATD Mpeelibl PYHKIUN B TOUKE U HAa OECKOHEYHOCTU C MCIOJIb30BaHUEM
npasui Jlonurans;

- UcCNeIoBaTh PYHKILHUIO U CTPOUTH €€ rpaduK, UCTIONb3Ys €€ IPOU3BOIHYIO;

- HAXOJIUTh 00JIacTh onpeeneHus: PyHKIIMN HECKOJIBKUX MEPEMEHHBIX;

- CTPOUTD €€ JIMHUU YPOBHS;

- BBIYUCJISITh YaCTHBIE TIPOU3BO/IHBIE PA3IIMYHBIX TOPSIAKOB;

- UCCNe0BaTh (PYHKIHMIO JIBYX MEPEMEHHBIX Ha SKCTPEMYM;

- HAXOJIUTb YCIOBHBIE HKCTPEMYMBI;

- BBIBOAUTH (OpMYITy repBooOpa3HoM 11000 TabIMuHON G yHKINU;

- TIOJIb30BATHCSI OCHOBHBIMHU METOJIAMH U MPUEMaMH UHTETPUPOBAHUS MPU BBIYHUC-
JIEHUH HEONPEAEIIEHHOTO U ONPEEIIEHHOTO UHTErPajoB;

- yCTaHaBJIMBATh MHTEIPUPYEMOCTb (HEMHTEIpUPYEeMOCTb) (GYHKUIMU Ha OTPE3KE,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEDPHI;

- BBIUUCIATH HecoOcTBeHHbIe uHTerpansl | u Il pona, uccnenoBaTe ux Ha CXOAu-
MOCTh

- JIOKa3bIBaTh KBaJpHUPYEMOCTbh KPUBOJWHEHHON Tpamneuuu U KyOupyeMocCThb IH-
JUHAPA, UCTOIB30BAaTh UHTETpal MPHU BBIYUCICHUU IUIOIMIAIEH, IJIUH YT, CTaTH-
YEeCKUX MOMEHTOB M KOOPJIMHAT IIEHTPOB TSKECTH, MOMEHTOB MHEPLUHU, pabOThI
MEePEMEHHOM CUJTbI, KHHETUYECKOW SHEPTHH U CHJIbI 1aBJIEHUS, 00HEMOB TEI;

- BBIYUCIATH KPAaTHBIE U KPUBOJUHEWHBIE UHTETPAJIbI PAa3IMYHBIMU METOIAMH, UC-
M0JIb30BaTh X MPHU BBIYUCIECHUH TUIOLIaZeH U 00BEMOB;

- BOCCTaHABIIMBATh (PYHKIIUIO 0 €€ NoJHOMY nuddepenunany;

- IPUMEHUTb KPUTEPUI CXOAMMOCTH YUCIOBOM MOCIEAOBATEILHOCTU U YHUCIOBOTO
psiza, CBOMCTBA CXOMASIIIUXCS PSAOB;

- MPUMEHATH MPU3HAKU CXOJUMOCTH TOJOXKHUTEIbHBIX PSAIOB JIsl UCCIEAOBAHMS
PSZIOB HA CXOJIMMOCTD;
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- IpUMEHSTh Teopemy JleilbHuIa, onpeaensiTh CX0AUMOCTb 3HAKOUYEPEAYIOLIEroCs
psifa, MPUMEHATh MPU3HAK a0COMIOTHOM CXOAMMOCTH JJI ONPENEICHUSI CXOAUMO-
CTU psla;

- MPUMEHATh HEOOXOJMMOE U JOCTAaTOYHOE YCJIOBHE PAaBHOMEPHOH CXOJUMOCTH
(GyHKUMOHANBHOW MOCJIEI0BATEIbHOCTH U pAlla, MPUMEHATh Npu3Hak Beitept-
pacca paBHOMEPHOW CXOAUMOCTH pPsla, IPUMEHATH YCIOBUS HENPEPBIBHOCTU
CYMMBI psiJia, UHTETPUPYEMOCTU U U PepeHIpyeMOCTH (PYHKIIMOHATBHBIX Psi-
JIOB JIJIs1 OTIpEJIETICHUS] CBOMCTB NpeiebHON QYyHKINU;

- HaXOJUTh PajnyC CXOAUMOCTH, 00JAaCTh CXOJUMOCTH CTENEHHOrO psAla, pas3io-
KUTh QYHKIIMIO B CTENIEHHOM Psifl, J0Ka3aTh €IMHCTBEHHOCTh Pa3J0KEHUs, pa3Jio-
KUTh (yHKUUIO B psg Teilnopa, NMpUMEHSTh pas3iokeHUe OMHOMHAIBHOIO psiaa
JUIl BBIYMCIICHUS 3HAYEHUM PaJMKAJIOB, BBIYMCIIATH OIPEICIICHHBIE UHTErpajbl C
IIOMOILBIO CTENICHHBIX PSJIOB;

- pa3’oXKuTh GYyHKLHUIO, 3alaHHYI0 Ha oTpe3ke 0;7], B TPUTOHOMETPUYECKUH ps,

Pa3IOXKUTh B TPUTOHOMETPUYECKUH Psii PYHKIIUIO, 3a/laHHyI0 Ha oTpeske [—1;1];

- OMNpeAeNsITh MOIIHOCTh MHOXECTBA, J0Ka3aTh CBOMCTBA CUYETHBIX MHOXKECTB,
CYETHOCTh MHOXECTB PAllMOHAIBHBIX U alre0panvyeckux yuces, HeCUETHOCTh OT-
pe3Ka YUCI0BOM MPSIMON U MHOXKECTBA JIEMCTBUTEIbHBIX YUCET;
- JI0Ka3aTh CYIECTBOBAaHUE MHOXECTB CKOJIb YTOAHO OOJBIION MOIIHOCTH, CpaB-
HUTH MOIIIHOCTU MHOECTB.

TpeGoBaHus K pe3yabTaTaM OCBOCHUS Kypca BbIpaxkatoTcs B (GOPMUPOBAHUU
Y Pa3BUTHUU CIEAYIOMUX KOMIETECHIUM:

- CIOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOM M MUCbMEHHOM (hopmax Ha pyc-
CKOM U MHOCTPAHHOM SI3bIKaX JJIA pelIeHUs 3aJad MEXJINYHOCTHOTO U MEXKKYJIb-
TypHoro B3aumoseicteus (OK-4);

- cIOcOOHOCTh paboTaTh B KOMAaHJIE, TOJEPAHTHO BOCIPUHUMAThH COLIMAIIb-
HbI€, KYJIbTypHbIE U JIMYHOCTHBIE paznuuus (OK-5);

- TOTOBHOCTb CO3HAaBaTh COLMAJIbHYIO 3HAUUMOCTb CBOEH Oyayliei npodec-
CUM, 00J1aJaTh MOTHBALIMEN K OCYLIECTBIICHUIO MPOPECCUOHATBHON NEATEIBHOCTH
(OIIK-1);

- BIAJCHUE OCHOBaMM MPOPECCUOHAIBHOW ITUKH U PEUYEBOM KYIbTYpPbI
(OIIK-5);

- CIOCOOHOCTH MCIOIb30BATh COBPEMEHHBIE METO/IBI U TEXHOJOTUU 00yue-
Hus u guarnoctuku (I1K-2).

Tabmuma 1
[Inanupyemsble pe3ynbTaThl 00yueHus (3 cemecTp)
3amaun ocBoeHUs qucuun- | IlmaHupyemsbie pe3ynbTaTsl 00ydeHHUs 1O Kopx pesynbrata
JIUHBI TMCIUTUTAHE oOy4yeHus
(mecKpUnTOPHI) (KOMITETEHTHOCTB)

3amaua: paciiipeHre U yr- | 3HaTh: MOHATHE TpeJiena nocienoareib- | IIpoexmus 3amaun Ha
TyONIeHUe MMOHITHH, TIep- HOCTH, npeena GyHKINH; IpaBuiia pac- KOMIIETCHIIUU
BOE IPEJICTaBIICHHUE O KO- KPBITUSI HEOTIPEACTICHHOCTEH TIPU BBIYHC-
TOPBIX JAETCS B IIKOJIC JICHUU TIpefena. OK-4
(mpenen nocnenoBaTeNbHO- | YMETh: BRIYMCIIATD IPEACIIbl MOCIEI0BA- OK-5

13




CTH, npeaen QyHKINH).

TEIbHOCTEN U PYHKIMHA C PaCKPHITUEM
HEOMNPEICIICHHOCTEN BCEX BUIOB.

OIIK-5

3amaua: hopmMupoBaHue
CIIOCOOHOCTH CTY/IEHTOB K

3HaTh: OCHOBHBIE TEOPEMBI O IMpeseIax u
UX JI0Ka3aTeIbCTBA.

pELICHUI0 MATEMATUYECKUX | YMETh: BBIYUCIISTH PEIeibl PYHKIUH B OK-4
3a/1a4, UCTIOJIb3yS METOIbI TOYKE ¥ Ha OECKOHEYHOCTH C UCIOJIB30- OIIK-1
BBLIYKCIIEHHS TIPEIETIOB. BaHHUEM TEOPEM. OIIK-5

Brnaners HaBbIKaMU KcCCiIEIOBaHUS HEOI-

peneneHHocTel U BBIOOPOM METOa UX

PacKpbITUS IPU BHIYMCICHUU NPEEIIOB.
3anaya: npuoOpeTeHue 3HaTh: MOHATUE TOYEK pa3pbiBa U UX OK-5
CTYJICHTaMH OIIBITA TI0 UC- | KJIACCU(PUKAIIUH, OCHOBHBIE TEOPEMBI O OIIK-1
MIOJIB30BAHMIO armapara HENpepbhIBHOCTU (DYHKIIMHU HAa OTPE3KE U OIIK-5
BBIYMCIICHUS MPEACIIOB I | UX JOKA3aTEIbCTBA. I1IK-2
JOKa3aTeNIbCTBA HENPEPHIB- | YMETh: I0Ka3bIBaTh HEMPEPHIBHOCTh
HOCTH M UCCIICJOBaHMs TO- | (YHKIIMH B TOYKE U HA MHOYKECTBE, BbI-
YeK pa3phiBa . SBJIATH TOUKH pa3pbiBa, KIACCUPHUIUPO-

BaTh UX, CTPOUTH rpaduKu QyHKIIHIA.

Tabnuua 2

[Tnanupyemsbie pe3ynbTaThl 00yueHus (4 cemectp)

3amauu OCBOEHHS TUCLIHII-

[Inanupyembie pe3ynbTaThl 00yISHUS 110

Kon pesynbrara

JIMHBI JTUCLUIUINHE oOyueHus
(IeCKpUITOPHI) (KOMITETEHTHOCTB )

3ajaya: pacliupeHue u yr- | 3Harh: noHsATHe nuddepeHupyemoit [Ipoexuus 3axauun Ha
nyOieHue MOHATUH, mep- (GyHKIMY; CBS3b MEXAY AU PepeHun- KOMIIETEHI[UU
BOE€ IPEJCTABICHUE O KO- PYEMOCTBIO U HEMPEPHIBHOCTHIO (YHK-
TOPBIX JAETCS B LIKOJIE 11u; npaBuia MG pepeHnpoBaHusl. OK-4
(npousBoaHas, nuddepeH- | YMeTh: BBIYHCISATH IPOU3BOIHBIC OCHOB- OK-5
uupyemasi QyHKIMs, 1pa- HBIX dJIEMEHTapHBIX QYHKINN; YHKITUH, OIIK-5
BUJa 1uddepeHupoBa- 3aJJaHHBIX MapaMeTPUUECKU; BBIYUCIIATD
HUs). g depeHnranbl BHICHIUX TOPSAIKOB OC-

HOBHBIX 3JIEMEHTapHbIX (QYHKIUI; BbI-

YUCIIATh NPUOIMKEHHbIE 3HAUECHUS

GbyHKIIMHA ¢ TOMOIIBI0 UX auddepeHiua-

JIOB.
3anava: popmMupoBaHue 3HaTh: OCHOBHbBIE TEOPEMBI TUPPEpeHIIn-
CIIOCOOHOCTH CTY/IEHTOB K | QJIbHOTO MCUUCIICHHS; HEOOXOIUMbIE U
PELICHHUIO MATEMAaTUYECKUX | JOCTATOYHBIE YCIIOBUS CYLIECTBOBAHUS OK-4
3a/1a4, UCMOJIb3ySd METOJIBI | DKCTPEMyMa, TOUYEK Mepernoa. OIIK-1
nudepeHnnaibHOro ue- YMeTh: BRIUUCHATH NpeAesbl PyHKUUN B OIIK-5
YHCJICHUS. TOYKE ¥ Ha OECKOHEUHOCTHU € UCHOJIb30-

BaHMEM npasBui Jlonurans.

Brnaners HaBbIKaMu uccie10BaHUS PYyHK-

LMY U TIOCTPOEHUS ee rpaduka ¢ UCIOJIb-

30BaHUEM IIPOU3BOJHOM.
3amaua: mpuoOpeTeHne 3HaTh: MOHATHE YACTHBIX TPOU3BOHBIX OK-5
CTYJECHTAaMHM OTIBITA MO UC- 1-r0 ¥ BBICIIMX TOPSIIKOB; HEOOXOAMMOE OIIK-1
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MI0JIb30BAHMIO arlapara
muddepeHnanTbHOro ue-
YUCJICHUS] B MHOTOMEPHOM
cirydae.

1 JOCTaTOYHOE YCJIOBUE CYyHIECTBOBAHUS
sKcTpeMyma QYHKIIMH IBYX EPEMEHHBIX.

YMeTh: HaX0AUTh 00J1aCTh ONIPEIEICHUS
(GYHKIMHM HECKOJBKUX MEPEMEHHBIX;
CTPOUTH €€ JIMHUU YPOBHS; BEIYHUCIIATH
YaCTHBIE MPOU3BOIHBIE PA3IMYHBIX [10-
PAAKOB; HCCIe0BaTh QYHKIIMIO IBYX I1€-
PEMEHHBIX Ha 3KCTPEMYM; HAXOJUTh yC-
JIOBHBIE DKCTPEMYMBI.

OIIK-5
[IK-2

Tao0muna 3

[Tnanupyemsbie pe3ynbTaThl 00yueHus (5 cemectp)

3amayu OCBOEHHS JUCIIHUII-

[Inanupyembie pe3ynbTaThl 00yISHUS 110

Kon pesynbrara

JIHBI JTUCLUIUINHE oOyueHus
(IeCKpUITOPHI) (KOMITETEHTHOCTB )

3ajaya: paclIMpeHue U yr- | 3HaTh: IOHATHE epBOOOpa3HOi, Heonpe- | IIpoekuus 3amaum Ha
ny0iieHue MOHATUH, mep- JIEJIEHHOTO U ONPENIeIEHHOI0 UHTErpaa; KOMITIETEHIUHI
BO€ MPEICTABIECHUE O KO- CBOWCTB HEOIIPEAEIEHHOTO U OIIPEIEIIEH-
TOPBIX JJa€TCA B LLIKOJIE HOT'O MHTErpajia, yCIOBUN UHTETpUpye- OK-4
(mepBooOpa3zHasi, Heompe- MOCTH. OK-5
JIeJIEHHBIN U onpeieieH- YMeTh: BBIBECTH MEPBOOOPA3HYIO TH000M OIIK-5
HBII UHTETPAJ, METObI 1 13 OCHOBHBIX JIEMEHTAPHBIX (DYHKIIHIA;
IPUEMBI UHTETPUPOBAHUS). | BBIYMCIISATh HHTETPAJIBI C MOMOIIBIO pa3-

JMYHBIX PUEMOB U METOJIOB.
3amaua: popmMupoBaHue 3HaTh: TEOMETPUUECKUN 1 PU3HUECKUIT
CIIOCOOHOCTH CTY/IEHTOB K | CMBICJ OIIPE/IeIEHHOTO UHTErpaa; .
PELIEHNIO MATEMAaTHIECKUX | YMETh: UCCIIEJOBATh Ha CXOAUMOCTh He- OK-4
3a]1a4, UCIIOJIb3Ysl METOABI | COOCTBEHHBIC HHTETPAIBI. OITK-1
MHTErpajbHOI0 UCUUCIIe- BrnaneTs HaBbIKaM¥ BBIYHCIICHHUS TUIOMIA- OIK-5
HUSL. neii, 00bEMOB, UTHH JYT, CTATHYECKUX

MOMEHTOB, pabOTHI IEPEMEHHOM CUJIBI C

MTOMOIIBIO ONPEAENEHHOTO UHTErpasa.
3amaua: mpuoOpeTeHne 3HaTh: MOHATHE JBOWHOTO ¥ KPUBOJIH-
CTY/ICHTaMH OTIBITA IT0 UC- | HEHHOTO MHTETPAJIOB, CBSI3U MEXITY HUMU;
MOJIb30BAHMIO aIllapara YCIOBHI CYIIECTBOBAHUS. OK-5
AHTETPAITBHOTO UCYUCIIE- YMETh: BBIUUCIIATH JBOMHBIE U KPUBOJIH- OIIK-1
HHSI B MHOTOMEPHOM CIIy- HEWHBIEC UHTErPAIIbl ¥ IPUMEHAT UX JUIS OIIK-5
qae. HaAXO0XKIEHHUS IUIONIaAeH U 00LEMOB; BOC- [1IK-2

CTaHABIIMBATh (PYHKITUIO 11O €€ TTOJTHOMY

muddepennmany.

Ta6numa 4

[Tnanupyemsbie pe3ynbTaThl 00ydeHus (6 cemectp)

3amayu OCBOEHHS JUCIIHUII-

[Inanupyembie pe3ynbTaThl 00yISHUS 110

Kon pesynbrara

JIUHBI JTUCITUTIITNHE o0y4eHus
(IecKpunTOPHI) (KOMITETEHTHOCTB)
3ajava: pacIIMpeHne U Yr- | 3HaTh: MOHITHE YHUCIIOBOTO psna, cxoau- | [Ipoekius 3agaun Ha
nyOJeHre MOHATHN, TIep- MOCTb U PacCXOJMMOCTh YHCIIOBBIX PSJIOB, KOMIETEHITUHN
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BOE TMIPEACTABICHHUE O KO- HEOOXOUMBIHN M IOCTATOYHBIE TTPU3HAKH
TOPBIX JA€TCS B IIKOJIC CXOJIMMOCTH YHCJIOBBIX PSJIOB. OK-4
(apudmernyeckas u reo- YMeTh: ucciie1oBaTh YUCIOBBIE Pl HA OK-5
METPHUYECKast IPOIPECCHH, | CXOOUMOCTH C TOMOIIBIO PU3HAKOB C OIIK-5
cymMma OECKOHEYHOM reo- WCIIOJIb30BAHUEM TIPEICITIOB, TIPOU3BO/I-
METPUYECKOH NPOrPECCUH | HBIX U HHTETPAJIOB.
— YHCJIOBBIX PAJIOB).
3anava: popmMupoBaHue 3HaTh: OCHOBHBIE TEOPEMBI O (PYHKITHO-
CIIOCOOHOCTH CTYJICHTOB K | HAJIbHBIX, CTETICHHBIX pssiax U psanax dy-
PELIEHUI0 MATEMAaTUYECKUX | PbE. OK-4
3a7a4, UCIOJIb3YSl METOAbl | YMETh: HAXOIUTh 00JaCTh CXOJUMOCTH OIIK-1
UCCIEA0BaHUS YUCIOBBIX U | (YHKIIMOHAIBHBIX U CTETICHHBIX PSJIOB, OIIK-5
(O YHKIMOHATBHBIX PAJIOB. MIPUMEHSTH CTETICHHBIC PSIBI JIJIS TIPU-

OJIMYKEHHBIX BBIYHUCIICHUH.

BraneTs HaBbIKaMU UCCIIETOBAHUS CTE-

TIEHHBIX PAJIOB U IPUMEHEHUE WX IS

MPUOJIM>KEHHBIX BRIYUCIICHUN OTIpeie-

JIEHHBIX MHTETPAJIOB.
3amaua: mpuoOpeTeHne 3HaTh: MOHATHE O OECKOHEUYHBIX MHOXKE- OK-5
CTYICHTAaMH OIIBITA M0 UC- | CTBAX U MX MOIHOCTH, . OIIK-1
MOJIb30BAHMIO armapara YMeTh: onpeaensTh MOIHOCTH OECKO- OIIK-5
MaTEeMaTUYE€CKOT0 aHau3a | HEYHBIX MHOYECTB, CDABHUBATh MOIIIHO- I1IK-2
111 pabOThI C MHOXKECTBA- | CTH OECKOHEYHBIX MHOYKECTB.
MH

5. KOHTpoJIb pe3yJIbTaTOB OCBOCHMS AUCIUIIIHHBI.

Memoowr mekywjeco KoOHmMpoJs: KOHTPOJIbHBIE PaOOTHI, BBHIMOJHEHUE W 3alUTA
WH/IMBHUIYAJIbHBIX TOMAIIHUX 3aJ[aHWi, TIOCEIICHHE JIKIINI, Ta00PaTOPHBIX CEMHU-
HApCKUX 3aHATUH, BBICTYIUICHUE HA CEMUHAapax.
Memoowl npomesicymournozo konmpons. BXogHoe TeCTUpOBaHHUE.
Hmoeoeviii KoHmpob. 3a4€T, IK3AMEH.
O1eHOYHBIE CPENCTBA PE3yJIbTATOB OCBOCHUS IUCIMILIMHBI, KPUTCPUU OIICHKHU
BBITTIOTHCHHS 33IaHUS TPEACTABIICHBI B pasneie «POHIbI U OIEHUBAIOIINE CPEACT-
Ba JIJIs TPOBEJICHUS TIPOMEKYTOTHON aTTeCTAIlUI.
6. Ilepeuenb 00pa3oBaTeNbHBIX TEXHOJIOTHM, MCIOJb3YEeMbIX NPU OCBOCHUM
AUCHMUIIIMHBI.
1) Jlekumu 1 ceMuHApBl KOHTEKCTHOTO THIIA.
2) Ilemarornyeckne TEXHOJOTHUH, HA OCHOBE AKTUBHM3AIMH W WHTCHCU(PHUKAIIUU
y4eOHOU eSITeTbHOCTH 00yYarOIIMXCS:
- TEXHOJIOTHH MPOOIEMHOTO 00yUeHUS;
- TEXHOJIOTHH MPOCKTHOTO 00y4YeHUs (METO ] MPOCKTHBIX 3a/IaHni, KEHC-METOI).
3) Ilemaroruveckrie TEXHOJIOTUU HA OCHOBE d(PPEKTUBHOCTH yMPABICHUS W Opra-
HU3AlMK Y4eOHOro mpoliecca:
- KOJUIEKTUBHBIN crioco0 oOy4denus (paboTa B rpyIiax).
4) Tlemaroruveckne TEXHOJIOTHMH HAa OCHOBE JHMJIAKTUYECKOTO YCOBEPIICHCTBOBA-
HUS M pEKOHCTPYHPOBAHUS y4eOHOTO MaTepuraa:
- MOYJIbHO-PEUTHHTOBOE 00yUYCHHE;
- IMUTAIIUOHHOE 00yUYCHHE.
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3.1. Opranu3anmoOHHO-METOANYECKHE JOKYMEHTbI

3.1.1. Texnosoruveckasi kapta od0ydeHus qucuuniaunne (Ilpunoxenue 4).

IIpuaoxenue 4

3.1.1. Texnosoru4eckasi KapTa o0y4eHUus JMCUUIINHE

«MATEMATHUYECKHWIN AHAJIN3 U DJIEMEHTHI TEOPUH
OYHKIIUN»

Hanpasnenue noarotoBku: 44.03.05 Ilexarornueckoe oopazoBanue
Hanpagsaennocts (mpo¢guian) 00pa3oBaTebHOM NPOrpaMMBbl
«Maremaruka 1 HHpOpMaATHKA»

KkBaMuUKanus (CTereHb) «baKaaaBp»

1o O4HOI popme 00yUeHMSI
(obmras TpymoeMkocTs 13 3.e.)

3 cemecTp
Monynu. HaumenoBanue KonTakr Camo- Dop-
pas3aciosB U T€M BCEr'o JICK- | IpaKT. nabopar. CTOs- MBI U
Bcero yacos IUA | 3aHATHH pabor TENbHAsl | METO-
(3.e.) pabota bl
KOH-
TPOJIst
Monayas 3.1. IIpenea
4HCI0BOH NMOcCae10Ba- 60 24 12 12 36
TeJIbHOCTH
Ompenenenue mpeaena
YHUCIIOBOM MOCIEN0BA-
TCIIbHOCTHU U €0 I'€OMET-
puueckuii cmbici. Heo0- 20 2 4 4 12
XOZMMOE U JIOCTaTOYHOE
YCIIOBHE CYIIECTBOBAHUS
npefena mociaeoBaTeNb-
HOCTH Tect
Teopema o cBs3u Oecko- Kon-
HEYHO MaJlol U Oecko- TPOJIb
HEYHO OOIBIION mocie- Has
nosarenbHocTel. OCHOB- pabo-
HbIE€ TEOPEMBI O TIpeeIax 20 8 4 4 12 Ta,
[10CJIE0BATEIBHOCTEH. KOJ-
CpoiicTBa OECKOHEUHO JIOK-
MaJIbIX MOCIIeI0BaTENb- BHYM
HOCTEN
IIpenen MOHOTOHHOM
MOCTIEI0BATENbHOCTH.
Jlemma bepnymu. Hucno
e. Teopema o BIIOKEHHBIX
orpe3kax. Teopema o 20 8 4 4 12
npezesne moanociae10Ba-
TEIBbHOCTH CXOJISIIEHCS
MOCTIeI0BATENbHOCTH.
Teopema bonbuano-
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Beiiepmrpacca

Monyas 3.2. IIpenen
dyHkumn

60

24

12

12

36

[penen ¢pyakumm B TOU-
ke (1o Kommu u o ['eii-
HE) U ero reoMeTpuye-
CKUW CMBICJI, DKBHBA-
JIECHTHOCTbH OIIPENEICHUM.
IIepBrlii u BTOpOI 3ame-
YJaTeabHbIE MPEeIebl

30

12

18

Teopema o npeznerne Mo-
HOTOHHOH Ha IIPOMEXYT-
ke pyHkiuu. TeopeMbl
00 apudmMeTHIecKux
ornepanusax Haj QyHK-
LUSAMH, UMEIOIIVMH TIpe-
Jen

30

12

18

Kon-
TPOITh
Has
pabo-
Ta,
KOJI-
JIOK-
BUYM

Monayas 3.3. Henpe-
PHIBHOCTh (QYHKIIMH

60

24

12

12

36

HenpepriBHOCTE QyHK-
nuu B Touke. Hempepbis-
HOCTh CyMMBI, TIPOH3BE-
JIeHus, yactHoro. CBoii-
crBa (hyHKIUH, Herpe-
pBIBHBIX B Touke. Hemnpe-
PBIBHOCTH KOMIIO3UITUH

(GyHKIMII

20

12

ITepas u BTOpas Teope-
MbI bonbano-Komm, ux
FEOMETPUYECKUMN CMBICIT
Y IPUMEHEHHE TIPH pe-
LIEHUY YPAaBHEHUHU U He-
paseHcTB. [lepBas u BTO-
past Teopemsbl Beliepit-
pacca. CyImiecTBOBaHHE U
HEMpephIBHOCTH 00paT-
Holi ¢pynkiuu. [TonsiTre
HenpepbIBHOW QYHKIINH B
HIKOJIBHOM Kypce MaTe-
MaTUKHU

20

12

Briuncnenue npenenos
(yHKIMI HA OCHOBAaHHH
UX HenpepsiBHOCTU. He-
MPEPBIBHOCTh OCHOBHBIX
AJIEMEHTAPHBIX (PYHKITHH.
HenpepbiBHOCTB 351€eMEH-
TapHOH QYHKINU B 00-
JIACTU €€ OIpeeeHNUs

20

12

Kon-
TPOITh
Has
pabo-
Ta,
KOJI-
JIOK-
BUYM

Bcero

180

72

36

36

108

IK3aMeH

36

nTOoro

216

4 cemecTp
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Mopaynu. HaumenoBanue
pa3nenoB U TeM

Bcero uacos

(3.e.)

KonTakr

BCET'O

JICK-
U

MpaKTuye-
CKHX 3a-
HATUH

Jabopar.
pabot

Camo-
CTOSsI-
TCJIIbHAA
pabora

Dopmbl

U METo-

JIbl KOH-
TpOJIs

Monyas 4.1. IIpons-
BOJHasA U 1uddepen-
nuajg pyHKIUN OXHOM
nepeMeHH oM

16

1.1. TTonstue audde-
peHIMpyeMocTH (QYHK-
nuu B Touke. Heobxo-
JIMMOE U JIOCTATOYHOE
ycnosue auddepeHIm-
pyemoctu. Henpepris-
HOCTH T depeHupye-
MO (YHKIIUH.

1.2. IIpousBogHasT CIOXK-
HOU U oOpaTHON (yHK-
umii. [IpousBoansbie oc-
HOBHBIX 3JIEMEHTAPHBIX

GyHKINH.

1.3. TlpaBuna audde-
PEHIIUPOBAHHS CYMMBEI,
MPOU3BENCHUS U YACTHO-
ro ¢pyHkiuit. Judde-
peHIupoBaHUE PYHKITHIA,
3aJJaHHBIX MMapaMeTprye-
CKH.

1.4. luBapraHTHOCTH
¢dbopmbl quddeperiinana
nepBoro nopsiaka. And-
(depeHIaibl BBICIIMX
nopsiakoB. CpaBHEHHE
0OECKOHEYHO MaJbIX U
0ECKOHEUHO OOJBIIHX.
[TpubkeHHbIC BBIYKC-
JICHHSI ¢ TTIOMOIIBIO U (-
(depeHInaios.

Tect
Komn-
TPOJIb-
Has pa-
6orta,
KOJITIOK-
BUYM

Monayas 4.2. Ilpumene-
HHe NPOU3BOIHOI K
HCCJIe10BaHUI0 QyHK-
107074

24

16

Komn-
TPOJIb-
Has pa-

6orta,

2.1. Teopemsi o cpen-
HeM. [IpaBuna Jlonura-
na. Gopmyna Teitnopa.

KOJIJIOK-
BUYM

19




2.2. Ilpu3Haku MOCTOSTH-
CTBa, BO3paCTaHUs U
yOBIBaHUS QYHKIHH.
Heobxoaumoe u gocra-
TOYHOE YCIIOBHE CYIIIe-
CTBOBaHMsI KCTPEMYyMaA.
[ocrarouHsle yciaoBus
CYIIECTBOBAHUS MAKCH-
MyMa ¥ MUHAMYMaA.

2.3. Beimyknocts rpadu-
ka ¢pyHkuuu. Touku me-
pernba. ACUMITOTHI
rpaduka GyHKIHM.

2.4. Bomrpocsl mpUMeHe-
HUS TPOU3BOJHON 114
uccIeoBaHus QyHKIUH
W TIOCTpOEHHS ee Tpadu-
Ka

Monyasb 4.3. {udde-
peHIHATbHOE HCYHC-
JeHue (PYHKUMIA He-
CKOJbKHUX MepeMeHHbIX

14

10

3.1. [TonsiTre GyHKIUH
HECKOJIKUX TepeMeH-
HbIX. O0acTh omnpene-
neHus ¥ rpaduk QyHK-
WU IBYX MEPEMECHHBIX.
JInann yposHs. [Ipenen
W HEMPEePBIBHOCTH (DYHK-
MU HECKOJIBKUX TIepe-
MEHHBIX; TIOHSTHE O T10-
BTOPHBIX MpEIeNax.

3.2. YacTHBIC TTPOU3BOI-
Hble U AuddepeHmupye-
MOCTb (PYHKIIMH, yCIIO-
Bus ¢ depeHnupyeMo-
ctu. KacarenpHas moc-
KOCTh ¥ HOpMaJlb K rpa-
(GuKy QYHKIHH OBYX
nepeMenHbIx. Judde-
pEHLMPOBAHUE CIOKHON
¢bynkunu. UaBapuant-
HOCTh popmbl nudde-
peHInana mepBoro mo-
psiIKa.

10

Komn-
TPOJIb-
Has pa-

6ora

nuToro

54

28

14

14

26

5 cemectp
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Mopaynu. HaumenoBanue
pa3zenoB U TeEM

Bcero ua-
COB

KonTakr

BCET'O

JICK-
805051

MPAKT.
3aHATHI

nabo-
par.
paboT

Camocros
CTOSsI-
TCJIIbHAA
pabota

Dopmbl

U METo-

JIbl KOH-
TpOJIs

Monyas 5.1. IlepBoo0-
pa3Hasi U MHTerpaJ

30

12

18

OcHoBHBbIE CBOMCTBa
HEONPEEJIEHHOTO UH-
terpasia. OCHOBHBIE
METO/1bl HHTErPUPOBa-
Hus (3aMeHa IepeMeH-
HOTO U TIO YacCTsM).
WNHuTterpupoBanue pa-
LMOHAJIbHBIX (DYHKIIHH.
[Ipuems! unTErpHpO-
BaHUS TPUTOHOMETPHU-
YEeCKUX U UppaLUo-
HaJIbHBIX (PYHKIHH.

10

CaoiicTBa onpeeneH-
HOro uHrerpana. Hux-
HUE U BEPXHHE CYMMBI
HapOy u ux CBOMCTBA.
Heo06xomuMele 1 1oc-
TaTOYHbIE YCIOBUS UH-
TErpUPYyEMOCTH PYHK-
uuil. [lonsitue paBHo-
MEpPHOHN HENPEPBIBHO-
cti pyHkuuu. Teopema
KanTopa. Knaccel un-
TEerpupyemMsbIX (QyHK-
uuid. OnpeneneHHbIil
MHTErpa ¢ NepeMeH-
HBIM BEpXHHUM Tpee-
aoM. Teopema o npo-
W3BOJHOW MHTErpaja ¢
MIEPEMEHHBIM BEPXHUM
npenenoM. Gopmyna
Herotona—Jleitbuuna.
Brrunciienue onpene-
JIEHHOTO MHTErpajia
METO0/I0M MOJICTAHOBKHU
u 1o actsam. [Ipubnu-
KEHHOE BbIUHCIICHUE
OTNpPEIeIEHHOTO UHTE-
rpajia.

14

HecoOcTBennbie nuTe-
rpaJibl IEPBOTO U BTO-
poro pojia, MpU3HaAKK
cxoauMocTH. Beramic-
JIEHHE HECOOCTBEHHBIX
WHTETPAJIOB.

10

Komno-
KBUYM,
KOH-
TPOITb-
Has pa-
6ora

21




Moay.s 5.2. Ilpuio-
7KeHHsl oNpe/Ie/IeHHO-
ro HHTerpaJa.

30

12

18

KBagpupyemocTs kpu-
BOJIMHENHOM TpaIeLNH,
HE00X0IMMOe U JJ0CTa-
TOYHOE YCJIOBHE KBaJI-
PUPYEMOCTH IUIOCKOM
¢urypsl. Kyoupye-
MOCTb LIMJIUHAPA, BbI-
BOJ OpMYI JIIs BBI-
YHCJIEHUs ero o0bema.
Brruncnenue o6bema
Tena Mo IUIOIIAAIM o~
IIEPEYHBIX CEUCHHM.
[Tpunnun Kasansepu.
Teopema o BbIUmCIIE-
HUU 00bEMa Tella Bpa-
menus. JloctarouHoe
YCIIOBUE CIPSIMIIIEMO-
ctu kpuBoi. udde-
peHIman 1yru. JKBU-
BaJICHTHOCTb OECKO-
HEYHO MAJIOW IyTH U
CHPSIMJISIIOLLEN €€ XOp-
nel. [Tnomans nosepx-
HOCTH BpaIlICHHUS.

18

10

Beruucnenue cratude-
CKHX MOMEHTOB U KO-
OpJIMHAT LIEHTpA TsDKe-
CTH MaTepHaIbHOU
KpuBOW. Brruncnenue
CTaTUYECKUX MOMEH-
TOB U KOOPJIMHAT LICH-
TPOB TSKECTH IJIOCKUX
¢uryp. [lepBas u BTO-
pas Teopemsl ['yinbau-
Ha. Beruucnenue mo-
MEHTOB HHEpUHHU. BbI-
quclieHue paboThl 1e-
PEMEHHOM CHJIbI, KUHE-
THYECKOW DHEPTUH U
CWJIBI TABJICHUS.

12

KOH-
TPOJTB-
Has pa-
6orta,
JIOKJIa]]

Moayas 5.3. Kpat-
Hble U1 KPUBOJIMHeEI-
Hble HHTErpaJjibl U UX
NPUJIOKEHUsI.

30

12

18
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3anaya 006 o0Obeme Lu-
JUHIPUYECKOTO Opyca.
Omnpenenenue TBOWHO-
r'0 MHTETpaJIa, yCIOBHS
€ro CyIIEeCTBOBAHUA.
OcHOBHBIE CBOICTBA
JIBOMHBIX MHTETPAJIOB.
Brrunciienue qBOMHOTO
nHTerpaia. J[BoitHou
WHTETpaJI B MOJISIPHBIX
KOOpJIuHaTax. 3aMeHa
MEPEMEHHBIX B JIBOM-
HOM uHTerpaine. Oobem
tena. [Tnomane mo-
ckoit ¢purypsl. [1m0-
ab TOBEPXHOCTH.
Ompenenenue TPOHHO-
ro uHTerpana. Beranc-
JICHWE TPOMHOTO UHTE-
rpana. TpoliHol uHTE-
rpajl B HHWJIMHIpHUYC-
CKUX U chepruecKux
KOOpAMHATAaX.

10

KOH-
TPOJTB-

Has pa-
6ora

[loHATHE KpUBOJIMHEN
HBIX UHTETPAJIOB 10
KOOpJUHATaM U ycJo-
BUSI UX CYILIECTBOBa-
Husi. OCHOBHBIE CBOM-
CTBa KPUBOJIMHEIMHBIX
MHTErpajioB MO KOOp-
JTUHATAM U UX BBIYHC-
nenue. @opmyia ['pu-
Ha—OCTpOTPaICKOTO.

10

HesaBucumocts kpu-
BOJIMHEMHOTO UHTETPa-
J1a OT IIyTU UHTETpUpPO-
BaHMs. BoccTaHoBie-
Hue QYHKIHH 110 ee
nojHOMY auddepen-
unainy. [Ipunoxenus
KPUBOJIMHEWHBIX UHTE-
rpasnos. PaGota cuibl.
[Tnomane mmockoit ¢pu-

I'ypBI.

10

UTOI'O

90

36

18

18

54

6 cemecTp

Mopaynu. HaumenoBanue
pa3nenoB U TeEM

Bcero ua-
COB

(3.e.)

KonTakr

BCET'O

JICK-
805051

MPAKT.
3aHATHI

nabo-
par.
paboT

Camocros
CTOsI-
TCJIIbHAA
pabota

Dopmbl

U METo-

JIbl KOH-
TpOJIs

Moayasb 6.1. UucjioBbie

36

16

8

20

Kommo-

23




PsabI

KBUYM,

[Tondarue yncioBoro ps
J1a, YAaCTUYHOU CYMMBI
psna, cyMMel psima. Cxo-
JISAIIMECS U pacXosuiue-
cs paabl. 'apMonmnye-
ckuil psaj. ['eomerpuue-
ckue psagsl. Kputepuii
CXOIMMOCTHU YHCIIOBOH
MOCJIEA0BATEIbHOCTH U
qucioBoro psaa. Croii-
CTBA CXOJSIIUXCS PSIOB.

14

10

ITonsiTHE TTOMOKUTEIBLHO-
ro psaa. [Ipusnaku cxo-
JUMOCTH TTOJ0KHUTEITb-
HBIX PSIJIOB: HEOOXO/TH-
MBIN B JOCTaTOUYHBIH,
cpaBHEHUS (JOTPEeITb-
HBII U1 IpeaenbHBIi), [a-
nambepa, Komm, unTe-
rpayibHbIi. [lepemecTu-
TEIIbHOE CBOMCTBO CXO-
JAIIUXCA PAIOB. Y MHO-
JKEHUE CXOMSAIIUXCS Psi-
JIOB.

12

ITonarue 3nakouepe-
nyrouerocs psiaa. Teo-
pema JleiOuuna. [lons-
THE a0COIIOTHO CXOsI-
mierocs psaga. CBoicTBa
a0COJIFOTHO CXOJIAIIMXCS
panoB. JocraTouHblii
MpHU3HAK a0COTIOTHOM
CXOIUMOCTH YHCIIOBOIO
psina.

10

KOH-
TPOJTB-

Has pa-
6ora

Monayab 6.2. @yHKIHO-
HaJIbHbIE PSAJbI U PAIbI
Dyphe.

32

12

20

Kommo-

KBUYM
KOH-

24




[NousTre GyHKIMOHATB-
HOH IOCIEN0BATEIBHOCTH
u ee cxoaumoctu. Pag-
HOMEpHasi CXOAUMOCTh
(yHKIMOHATBHOW TIOCITe-
noBatenbHOCTH. CBOMCT-
Ba PaBHOMEPHO CXOs-
muxcst QyHKIIMOHATBHBIX
[IOCJIE0BATENBHOCTEN
(HempepBIBHOCTD, UHTET-
pupoBanue u quddepeH-
LUPOBAHUE NIPENETbHON
¢yukiun). [onstne
(YHKIIMOHAIBHOTO psia
W ero 00JIaCTH CXOJUMO-
ctu. [londarue paBHOMEp-
HOM CXOIUMOCTH psija.
Heobxoaumoe u gocra-
TOYHOE YCIIOBHE PAaBHO-
MEPHOU CXOIUMOCTH
(yHKIMOHATBHOW TIOCITe-
JIOBAaTENbHOCTHU U psiza.
ITpusnak Beliepmtpacca
PaBHOMEPHOHM CXOAUMO-
cTH psna. Henpepsis-
HOCTb CyMMBI psna. UH-
TerpupoBanue u audde-
peHIupoBaHHE PYHK-
[MOHAJIBHBIX PSIOB.

14

10

TPOJTB-
Has pa-
oora

25




[TonsiTue creneHHoro
psana. Teopema Abers.
Teopema o cymiecTBoBa-
HUU UHTEPBAJIa CXOIHU-
MoctH. Paguyc cxoaumo-
cru. O0nacTh CXOIUMO-
CTH CTEIEHHOT 0 psfa.
PaBrOMepHas cxonu-
MOCTb CTETEHHOT0 psfa.
CaoiicTBa paBHOMEPHO
CXOIAIINXCS CTETIEeHHBIX
psmoB. 3amada pasioxe-
HUS QYHKIMH B CTEICH-
HOM psan. EnquHcTBEH-
HOCTb pasnoxenus. [1o-
HAaTHe psaa Telnopa.
HeobOxoaumoe ycnoBue
pasznoxkeHus QyHKINH B
psin Teiinopa. Heo6xo-
JMOE U JIOCTaTOYHOE
YCIIOBHS Pa3IOKEHH
¢ynkuuu B psn Teitnopa.
Paznoxenue B psan Teii-
nopa-MakiopeHa QyHK-
it y=e*, y=sinx,

Y =COSX> yzln(1+x)-
buHOMMANBHBIN psi.
[TpuMmeHeHue OMHOMU-
aJBHOTO pAZa K BBIYHC-
JICHUIO 3HAYCHHUU paju-
KaJIOB. Beruuciienue or-
penerIeHHbIX HHTETPAIOB
C TIOMOIIBIO CTETIEHHBIX
PSIOB.

10

ITonsiTuEe TPpUrOHOMETPHU-
geckoro psiaa. Oproro-
HaJBHBIC CUCTEMBI (QYHK-
nuid. Paner @ypee. Teo-
peMa o pasoKeHHH
¢ynkuuu B psin Oypbe Ha
OTpE3Ke [_;;;;;]. Oco-
6ennoctu psina Oypne
JUIS YETHOM U HEYETHOH
¢yHKIHE. CXOIUMOCTh
psana @ypre. Teopema
HMupuxie. Paznoxenue
GbyHKIIMY, 3aJaHHON Ha
OTpE3KE [0; ;;], B TPUI'O-

HOMETPUYECKUH psil.
Paznoxenue B Tpurono-
METPHYECKUH psit QyHK-
LMY, 33JIaHHOM Ha OTpe3-
Ke [_1;1].

Moayab 6.3. MouiHocTb
MHOKECTBA.

14

10

KOH-
TpOJIb-
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CpaBHeHHEe OECKOHEYHBIX Hasd pa-
MHOXeCTB. PaBHOMOIII- oora
HbIE U HEPAaBHOMOIIIHBIE
MHOXecTBa. [loHsTHE
MOIITHOCTH MHOXECTBA.
CuéTtHbICc MHOKECTBA U
ux cBoiictBa. C4ETHOCTH
MHOJKECTB palliOHab-
HBIX U JITeOpandecKux
yucel. Hecuéraocts ot1-
pe3Ka 4KCIIOBOU MPSAMOI
M MHOKECTBA JIEUCTBU-
TENbHBIX Yucen. MHoxe-
CTBa MOIIIHOCTH KOHTH-
HYYM. MOIIHOCTh MHO-
YKECTBa MOJIMHOXECTB.
Cy1iecTBoBaHNE MHO-
YKECTB CKOJIb YTOIHO
OOJTBIIION MOIIIHOCTH.
CpaBHEHHE MOIITHOCTEH.
Teopema Kanropa-
Bepumreitna. Kontuny-
aTbHOCTh MHOXKECTBA
BCEX HEMPEPBHIBHBIX
(GYHKIUH U THIIEPKOHTH-
HyaJIbHOCTh MHOXKECTBa
BCEX YUCIIOBBIX (yHK-
UH.

14 4 2 2 - 10

BCEI'O 72 32 16 16 - 40

DK3aMeH 36

UTOI'O 468 168 | 84 | 84 | | 228 |

3.1.2. Conep:xaHue OCHOBHBIX Pa3/1eJIOB U Te€M IMCUHUIIMHBI
CoaeprxaHue TeOPpeTHYECKOr0 Kypca
CEMECTP 3

Moayab 3.1. Tlpenea uncjaoBoi mocjenoBareqbHOCTH. OnpeneneHue npeaena
YUCJIOBOM IMOCJEA0BATEILHOCTH U €r0 reoMeTpuueckuii cMbici. HeoOxonumoe u
JIOCTaTOYHOE YCJIOBUE CYILIECTBOBAHUS Mpejena MociaeoBaTeIbHocTi. Teopema o
CBsI3M OECKOHEYHO Majlol U OECKOHEYHO OOJIBIION mociieaoBaTelibHOCTEH. OCHOB-
HBbIE TEOPEMBI O Tpejernax mnocieaoBaTeabHocTed. CBOMCTBa OECKOHEUHO MaslbIX
nocienoBarenbHoCcTEr. [Ipenen MOHOTOHHOM ToOciienoBaTeabHOCTH. Jlemma bep-
Hyui. Yucino e. Teopema o BIOXKEHHBIX OTpe3kax. TeopeMa o mpesaesie moamnoc-
JIEIOBATEIIbHOCTH CXOMSIIECUCS MOCIEeN0BaTENbHOCTH. Teopema bonbnano — Bei-
epuTpacca.

Moayasb 3.2. Ilpenea ¢dyukumu. [penen yukiuu B Touke (o Komwu u no I'eit-
HE) U €ro reoMeTpPUYECKUN CMBICI, SKBUBAJIEHTHOCTh omnpeneneHuid. [lepsoriil u
BTOpOIl 3aMedarenpHble Npeaesl. TeopeMa O Ipefene MOHOTOHHOW Ha IpoMe-
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KyTke ¢GyHkuuu. Teopembl 00 apudmeTHueckux omnepauusx Haj (QYHKIUSAMHU,
MMEIOLIUMH TMpeed.

Moayab 3.3. HenpepbiBHOcTh GyHkuuu. HenpepslBHOCTh GYHKIUU B TOYKE.
HenpepbIBHOCTh CyMMBI, Mpou3BeneHUs], yacTHOro. CBoiicTBa (yHKLMIA, Hempe-
pBIBHBIX B TOouke. HenpepsiBHOCTH KoMIo3unuu Qynkiuii. IlepBas u BTopas Teo-
peMbl bonbriano-Komm, ux reoMeTpu4ecKUii CMBICT U IPUMEHEHUE TIPU PELIEHUH
ypaBHEHU 1 HepaBeHCTB. llepBas u Bropas teopemsl Beitepuirpacca. CyiectBo-
BaHUE U HEMPEPBIBHOCTh oOpaTHOM (yHKuMH. [ToHsITHE HEenpepbIBHON (PYyHKINU B
IIKOJIBHOM Kypce MaTeMaTuKd. Bolumcienuwe npenenoB (QpyHKIMI Ha OCHOBaHUU
UX HenmpepbIiBHOCTH. HenpepbIBHOCTH OCHOBHBIX deMeHTapHbIX ¢yHKumid. Hempe-
PBIBHOCTD 3JIeMEHTapHON (DYHKIIMH B 00JaCTH €€ OINpeIesICHus.

CEMECTP 4

Monavasb 4.1. IlpousBoanas u quddepennmman GyHKIUU OTHON MepeMeHHOM

[Honstue nuddepenuupyemoctu pyHkuuu B Touke. Heobxonumoe u goctaTouHoe
ycnoBue auddepenuupyemoctu. HenpeposiBHOCTH uddeperppyemMoil GyHKIuu.
[IpousBoaHas cioxHOW U 0OpaTHOW QyHKIUH. [Ipon3BOIHBIE OCHOBHBIX 3JIE€MEH-
TapHbIX QyHKiui. [IpaBuia guddepeHuupoBaHuss CyMMBbI, TPOU3BEICHUS U YaCT-
Horo ¢ynkumii. J(uddepennupopanrie GyHKIMA, 3aJaHHBIX TapaMeTpruuecku. NH-
BapuaHTHOCTh (opmbl nuddepenunana nepBoro mnopsaka. Jduddepenimannst
BBICIIMX TOpsAAKOB. CpaBHEHHE OECKOHEYHO MallbiX U OECKOHEYHO OOJbIIUX.
[TpuOnuxeHHbIe BBIYUCICHUS C TOMOUIBI0 TUdPepeHIInanoB.

Moayab 4.2. Il puMeHeHne NPOU3BOAHOM K MccJae10BaHNuI0 GyHKumii. TeopeMbl
o cpenneM. [Ipasuia Jlonuransa. @opmyna Teinopa. [Ipu3Haku NOCTOAHCTBA, BO3-
pactanust u yosiBaHusa PpyHkuuu. HeoOxoaumoe 1 TOCTaTOYHOE YCIOBHUE CYIIECT-
BOBAaHUS dKCTpemyma. JlocTaTOUHbIE YCIOBHS CYIIECTBOBAHHUS MAKCHUMYMa U MH-
HuMyma. BeinykinocTs rpaduka ¢pynkuuu. Touku nepernba. AcUMNTOTH rpaduka
¢byukuuu. Bompockl nmpuMeHeHHUs MPOU3BOJHON AJiA HCCleNOBaHUA (PYHKUUU U
MOCTpOEeHUs ee rpaduka.

Moayas 4.3. luddepennnanbioe ucuucjiaeHue GyHKIMNA HECKOJAbKHX Iepe-
MeHHBbIX. [loHATHE QYHKIIMU HECKONBKUX NepeMeHHbIX. O0nacTh onpeaeiaeHus u
rpaduk QyHKIMM ABYX nepeMeHHbIX. Jlunun ypoBHs. [Ipenen u HenmpepbIBHOCTH
(YHKUMM HECKOJIBKUX MEPEMEHHBIX; MOHATHE O MOBTOPHBIX Npenenax. YacTHbie
MpOU3BOJIHbIE U AU depeHIUPYEMOCTh (PYHKIMHU, ycioBUA AU depeHIupyeMo-
ctu. KacarenbHas niaockocTh U HOpMaib K rpaduky GyHKIHUUA ABYX MEPEMEHHBIX.
HuddepenunpoBanue cioxHo QyHkiuuu. MHBapuaHTHOCTH (opmbl quddepen-
nuania nepsoro nopsnaka. [lonsartue o GpyHkuuu, 3agaHHoi HessBHO. Teopema o cy-
HIECTBOBAaHUU U AUP(DEepeHIUPYyEeMOCTH HESABHOM (QyHKIUU. Bpruucienue npous-
BOJHBIX HESIBHO 3aJjaHHbIX (yHKIMI. YacTHbIE MPOU3BOAHBIE BBHICIIUX MOPSAKOB.
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PaBeHCcTBO cMemIaHHbIX NPOU3BOAHBIX. JuddepeHuunansl BBHICHIMX MOPSAKOB.
®opmyna Telnopa 11 GyHKIMU IBYX HEPEMEHHBIX. DKCTPEMYMBbI (DYHKIIHMHI ABYX
nepemMeHHbIX. OnpeneneHue MakcumMyma ¥ MuHUMyMa. HeoGxomumoe ycioBue
skcTpemyma. JloctaTouHble yCIOBUS MaKCUMyMa M MUHUMYyMa Uil G YHKIIMH IBYX
nepeMeHHbIX. HaxoxkaeHre HauOoJIbIIMX M HAUMEHBLIUMX 3HAUYECHUU. Y CIOBHBIE
DKCTPEMYMBL.

CEMECTP 5

Monyab S.1. IlepBooOpa3Hasi u uHTerpaj. OCHOBHbIE CBOMCTBA HEOIPE/ECIICH-
Horo uHTerpana. OCHOBHBIE METOJIbI MHTETPUPOBAHUS (3aMEHA TIEPEMEHHOI0 U TI0
gacTsiM). CBoMCTBa omnpenesieHHoro uuTerpaita. Huxaue u Bepxuue cymmol JlapOy
1 ux cBoiictBa. HeoOxoumpbie U JOCTATOUHBIC YCIOBHUS UHTETPUPYEMOCTH (PYHK-
uuit. [lonsitue paBHoMepHoi HenpepbiBHOCTH (yHKInH. Teopema Kanrtopa. Kiac-
Chl UHTErpUpYyeMbIX PpyHKIMHA. OTnpeesIeHHbIN UHTETPal C IEPEMEHHBIM BEPXHUM
npenesnoM. TeopeMa 0 MPOM3BOJHONW MHTETpAIa ¢ IEPEMEHHBIM BEPXHUM Mpejie-
aom. @opmyna HeroToHa—JleiOHuIa. BeluuciaeHue ompeaesieHHOro HWHTEerpala
METOJIOM TIOJICTAHOBKH M 1O YacTsAM. [IpuOnauxkeHHOe BHIYMCIICHUE ONPEICICHHO-
ro uHTerpana. HecoOcTBeHHBIE MHTErpasibl MEPBOTO W BTOPOTO Poja, MPU3HAKU
CXOJIMMOCTH. BrrunciieHne HecOOCTBEHHBIX HHTETPAJIOB.

Moayas S.2. IlpunoxeHus onpeaeJeHHOr0 uHTerpaga. KsagpupyemocTs Kpu-
BOJINHENHOW Tpamenuu, HeoO0X0quMOe U AOCTaTOYHOE YCIOBHE KBAaJIPUPYEMOCTH
riockoi purypsl. KyoupyeMocTs HUIMHAPA, BBIBOA (GOPMYI 1JIsi BBIYUCICHUS €T0
oObeMa. Beruncienue oobema Tena Mo IJIOWAAsAM MonepedyHbix cedeHui. [Ipun-
mun Kasaneepu. Teopema o BeluncieHHn o0beMa Tena BpauieHus. JloctatouHoe
yCIIOBHE cHpsIMiIsieMOCTH KpuBoil. [Imomaas moBEpXHOCTH BpalleHus. Beranciie-
HUE CTaTHYECKMX MOMEHTOB M KOOPAMHAT LIEHTPA TSKECTH MaTEPUATbHON KpH-
BOH. BbluncCi€eHNE CTaTHUYECKUX MOMEHTOB M KOOPAMHAT LIEHTPOB TSKECTU ILIO-
ckux ¢uryp. IlepBas u Bropas Teopemsbl ['ynbanna. BeruncieHue MOMEHTOB UHEP-
uuu. Beruucnenune pa®oThl MEpPEeMEHHOW CHIIbI, KUHETHYECKOW 3HEPruu U CHIIbI
JaBJICHUS.

Moayab S.3. KpaTHble 1 KPUBOJMHEHHbIE MHTErPAJIbl M UX NPUJI0KEHUsI. 3a-
nadya o0 obobeme HMIMHApUYECKOoro Opyca. OmpeneneHue JBOHHOTO WHTErpaa,
yCJIOBUSA €ro cyuiectBoBaHusl. OCHOBHBIE CBOMCTBA JIBOMHBIX MHTETPAJIOB. Bhiunc-
JIEHWE JBOWHOTO MHTErpaia. [[BoilHON MHTErpaj B MOJSPHBIX KOOpAUHATAX. 3aMe-
Ha MEePEMEHHbIX B JBOWHOM HHTerpaie. Oobem tena. [Inomans miockoit Gpurypsr.
[Tnomane nmoBepxHocTH. OnpeneneHrne TPOHHOrO MHTErpasia. Beiuncienue Tpoii-
HOTO MHTEerpayia. TpoiHOW MHTETpal B HWJIMHAPUUYECKUX U CHEPUUECKUX KOOPIU-
HataX. [[oHSITHE KPUBOJIMHEMHBIX UHTErPAIOB MO KOOPAUHATAM U YCIIOBUS UX CY-
necTBoBaHusl. OCHOBHBIE CBOMCTBA KPUBOJIMHEWHBIX MHTETPAJIOB MO KOOPAMHA-
TaM U ux BbluncieHue. ®opmyna ['puna-Octporpaackoro. HezaBucumocTts Kpu-
BOJIMHEHWHOT'0 MHTErpaJia OT MyTH UHTErpupoBaHus. BocctanoBneHrue GyHKIMU 10
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ee nonHomy auddepenuunany. [Ipunoxxenus: KpUBOIMHENHBIX UHTETpasioB. PaboTa
cuwibl. [Tnomans mnocko# ¢purypsl.

CEMECTP 6

Moayiab 6.1. UucaoBble psiabl. [loHsTHE 4YKCIIOBOrO psAna, YACTUYHOW CYMMBI
pana, cymMbl paaa. Cxoadiuecs U pacxoidiuuecs psabl. ['apMOHUYECKUN P,
I'eomerpuueckue psapl. Kpurepuil cXo0quMOCTH YHUCIOBOM MOCIEI0BATEIBHOCTH U
yucnoBoro psiga. CBoicTBa CXOAsiUXCs pAaoB. [IoHATHE TONOXKUTEIBHOTO psia.
[Ipu3HaKku CXOAMMOCTH TIOJIOKUTEIBHBIX PSIAOB: HEOOXOAUMBIN U JOCTAaTOUYHBIH,
CpaBHEHHUsI (ZIOTIpeebHBIN U mpenenbhblii), Jlamamoepa, Komm, uHTErpagbHbIN.
ITepemecTuTENEHOE CBOMCTBO CXOASIIUXCS PSAAOB. YMHOXKEHUE CXOASALIUXCS psi-
noB. Ilonstue 3Hakouepeayromierocst psaa. Teopema JleliOnuma. Ilonstue abco-
JTIOTHO cxoxsmierocs psiaa. CBoiicTBa aOCONIOTHO CXOAAIIUXCA psAoB. JlocTtaTou-
HBIN TTPU3HAK a0COIOTHON CXOJIMMOCTH YHCJIOBOTO Psijia.

Moayab 6.2. OyHKUMOHAJIbHbIE psabl ¥ _psaabl Dypbe. [lonsarue QyHkimo-
HaJIbHOM TIOCJIEIOBATENIBHOCTH W €€ CXOIMMOCTH. PaBHOMEpHas CXOOUMOCTH
(GyHKUMOHANBHOU TMOcienoBaTeabHOCTH. (CBONCTBA PABHOMEPHO CXOISIIUXCS
(YHKUMOHANBHBIX MOCJIEI0BATEILHOCTEN (HENPEpPhIBHOCTh, HUHTETPUPOBAHUE U
muddepenurpoBanue npeneabHoil Gpynkuun). [lonstue QyHKIIMOHANBHOTO psiga U
ero obnactu cxogumoctu. [loHaTre paBHOMEpHOM cxonumocTtu psaa. Heobxoau-
MO€ U JIOCTaTOYHOE YCIOBUE PABHOMEPHOW CXOAMMOCTH (YyHKIMOHAIBHOU Toce-
noBaTeIbHOCTH U psiaa. [IpusHak Beiiepuirpacca paBHOMEPHON CXOAUMOCTH Psia.
HenpepoiBHOCT cymMMmbl psiga. MHTerpupoBanue u auddepeHurpoBaHue QpyHK-
HUOHAIBHBIX psAnoB. [loHsTHe cTtenenHoro psana. Teopema AbGens. Teopema o cy-
IIECTBOBAaHUU HMHTEpBasia cxoauMocTH. Paauyc cxogumocTu. O6nacTb CXOAMMO-
CTU CTEIEHHOro psiaa. PaBHOMEpHas CXOAMMOCThH CTENeHHOoro psaa. CBoicTBa
PaBHOMEPHO CXOJSIIIIMXCS CTETIEHHBIX PSJIOB. 3aja4ya pa3ioxeHus: PyHKIUU B CTe-
neHHoil psia. EnuncTBeHHOCTh pasnoxkenus. [lonstue psga Teitnopa. HeoOxonu-
Moe ycioBHe pazioxeHus QyHkiuu B psg Teitnopa. Heo6xoaumoe u joctaTounoe
ycioBus paznokeHuss Gynkuum B psiag Teitnmopa. Pasnoxkenune B psg Teinopa-

MakiopeHa GQyHKIUiA y=e", y=sinx, y =cosXx, y = ln(l + x). bunoMuanbHbIN
psan. IlpumeHeHne OMHOMMAIBHOTO psAZla K BBIUMCICHUIO 3HAYEHUW PaJMKaJOB.
BrluncneHnne onpeeneHHbIX HTHTETPAIOB ¢ MOMOIIBIO CTENEHHBIX psAoB. [lonsATHe
TpUroHoMeTpuyeckoro psaa. OproroHanbHble cuctembl GyHKUM. Psasl Oypee.
Teopema o paznoxxenun QyHkiuu B psia Oypbse Ha OoTpe3ke [— 7r;7r]. OcobenHo-
cti psana Dypbe ansg yeTHoM M HedeTHOW (yHkimil. CxonumocTs psiga Dypse.
Teopema Jlupuxie. Paznoxxenue GyHKIMHU, 3aJaHHON Ha OTpE3Ke [0;71'], B TPUTO-
HOMETpUYECKHUM psia. Pa3noxkeHne B TpUrOHOMETPUUECKHUM psii PYHKIMU, 3a/1aH-
HOMW Ha OTpE3Ke [— 1;1].

MoayJb 6.3. MomHocTh MHOkecTBA. CpaBHEHHE OECKOHEUHBIX MHOXKECTB. PaB-
HOMOIIIHBIE W HEPAaBHOMOIIHBIE MHOXKecTBa. [lOHATHE MOIIMHOCTH MHOXECTBA.
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CuérHble MHOXECTBA U UX CBOMCTBA. CUETHOCTh MHOKECTB PALIMOHAIBHBIX U all-
reOpanyeckux yucen. HecuéTHOCTh OTpe3ka YHCIOBOM MPsIMOIl 1 MHOXECTBA JIeH-
CTBUTEJIBHBIX YHUCEN. MHOKECTBA MOITHOCTH KOHTHHYYM. MOIIHOCTh MHOKECTBA
noaMHOXkecTB. CyllleCTBOBAaHHE MHOXECTB CKOJIb YTOAHO OOJBIIONW MOIIHOCTH.
CpaBHenue wMomgHocTell. Teopema Kanrtopa-bepHireiiHa. KoOHTMHYanbHOCTH
MHO>KECTBA BCEX HEMPEPHIBHBIX (PYHKIUN U TUINEPKOHTUHYAIBHOCTh MHOXECTBA
BCEX YMCIIOBBIX (DYHKIIHIA.

Tpebosanus Kk pe3yrbmamam 0C80eHUs Kypca 8blpadcaromcs 8 Qpopmuposa-
HUU U pa3sumuy c1e0yiouux KOMnemenyuil.

- CIOCOOHOCTh K KOMMYHHUKAIIMM B YCTHOM M MUCbMEHHOM (hopmax Ha pyc-
CKOM U MHOCTPAHHOM SI3bIKaX JJIA pelIeHUs 3aJad MEXJINYHOCTHOTO U MEXKKYJIb-
TypHoro B3aumozeicteus (OK-4);

- COCOOHOCTHh padoTaTh B KOMaHAE, TOJEPAHTHO BOCIPUHHUMATH COLIMAJIb-
HbI€, KYJIBTYpHbIE U JINYHOCTHBIE pa3innuus (OK-5);

- TOTOBHOCTh CO3HABaTh COLMAJIbHYIO 3HAUUMOCTh CBOEH Oymyiiel npodec-
cuu, 00J1ajaTh MOTUBALIMEN K OCYILECTBICHUIO TPOPECCUOHATIBHON NEATEIbHOCTH
(OIIK-1);

- BIAJEHUE OCHOBaMM MNPOPECCUOHAIBHOW ITUKH U PEUYEBOM KYIbTYpbI
(OIIK-5);

- CIOCOOHOCTh MCIOIb30BATh COBPEMEHHBIE METO/Bl U TEXHOJOTUU 00yue-
Hus u nuarnoctuxu (I1K-2).

dopMUpOBaHUE 3TUX KOMIIETEHIIMH MPOUCXOIUT B MPOIECCE OCYILECTBIIE-
HUSL CIEQYIOMIMX BUAOB yueOHOM, BHEYy4eOHONW M MPOEKTHO-UCCIEI0BATEIbCKON
JEeSATENbHOCTU: U3YYEHHE TEOPETUYECKUX OCHOB JMCLUMIUIMHBI; pElIeHUE MPaKTH-
KO-OPUEHTUPOBAHHBIX 3a/1a4 ¢ MEKIIPEAMETHBIM COJEPKaHUEM, TIOUCK U 00paboT-
Ka HOBOW MH(OpMalIMK; BHIMOJHEHUE NMPOCKTHBIX 3aJaHui, IPeICTaBlIeHuE UX pe-
3yJIbTATOB U 3allIMTA.

3.1.4. Temsl kKypcoBbIX padot. He npenycMoTpeHbl y4eOHBIM MJIAHOM.
3.2. KoMIoHeHTbl MOHMTOPHHIA Y4eOHBIX JOCTHKEHUI 00y4aromuxcst

3.2.1. Texnosoru4eckasi KapTa pedTHHIa JUCHMILUIUHBI.
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Hpuioxenue S
TEXHOJIOTUYECKAS KAPTA PEUTUHT A

Vposens/cTynens o6pasoBa- | Craryc qucuuiuinasl | KonmuecTso 3a-
HUS B paboyem yueOHOM YETHBIX €1~
(OakanaBpuat, MarucTpaTypa) mane (b.1-b.6) HUL/KpPEJUTOB

HaumenoBanune
TUCIUTITUHBI/Kypca

MareMaTuueCcKui
aHaJIu3 1 DJIEMCH-
ThI TEOPUH (PYHK-
o

b1.B.08 (Bapua-

13 kpeautoB (BET
THUBHAs 4acCTbh) kpenutoe (3ET)

bakanasp

CMexHbIe JAUCHUITIIMHBI I1O y‘le6HOMy IJ1any

[IpenmectByromue: MartemaTuka

ConyTcTByIOIIME: BCE AUCHMIUIMHBI MpodeccruoHanbHoro nukia b1

[Tocnenyromue: Teopus GyHKIUN TeHCTBUTEIHHOTO MTepeMeHHOT0, OCHOBHI TEOPUH
(GyHKIMI KOMIUIEKCHOTO MepeMEeHHOr0, JIOTOTHUTEIbHBIE TJIaBbl MATEMATUUECKOTO
aHanuza, Mctopusi MaTeMaTuku

(3 cemecTp)
BXOJITHON MOJIYJIb

KomnuecTto 6amnos 10 %
' Max
BX0oaH0#1 KOHTPOJIb TecTtupoBaHue 6 10
Hroro 6 10

ConepxaHnue ®opma paboThl

BA30OBBIM MOYJIb Ne 3.1

KonunuaectBo 6amnoB 20 %
Min Max

Texymas paborta TecTtupoBaHue 6 10

ITpoMekyTOUHBIN

PEUTHUHT-KOHTPOJTh
Hroro 12 20

ConepxaHnue ®opma paboThl

KouTtponbsHas pabota 6 10

BA3OBBIN MOJIVJIb Ne 3.2

KomxnuectBo 6auioB 20 %
min max

ConepxaHue ®opma paboThl

ITpoMekyTOUHBIN
PEUTHUHT-KOHTPOJIb
Wroro 12 20

KouTtponbsHas pabota 12 20

32



BA3OBBIN MOJIVJIb Ne 3.3

KommnuectBo 6auioB 20 %
min max

ConepxaHue ®opma paboThl

ITpoMekyTOUHBIN
PEUTHUHT-KOHTPOJIb
[TIpoMexxyTOUHBIN
PEUTHUHT-KOHTPOJIb
Wroro 20

KouTtponbsHas paborta 6 10

KomnokBuym 6 10

HToroBbiii MOJ1yJIb

KonunuaectBo 6amnoB 30 %
min max
W TOroBeIii KOHTPOJIb DK3aMeH 18 30

Hroro 18 30

ConepxaHue ®opma paboTh

OO011ee KOJIMUECTBO 0aJJIOB O JUCIUAILINHE
(TI0 WToram M3ydeHHs BCEX MOJYJIEH, 0e3 ydeTa TOMOTHUTEb-
HOTO MOJYJIS)

Co0TBeTCTBHE PEHTHHIOBLIX 0A/LT0B H AKAeMHYECKOH OICHKH:

Obujee konuecmao Axaoemiveckas
HAOPAaHHBIX banioe™ oleHKa
60 — 72 3 (YIOBJETBODHTEIELHO)
73 — 86 4 (xopomio)
87-100 5 (oTIHHO)

“Ilpu KoIHYECTBe PeHTHHIOBHIX Gammoe Gomee 100, HeoOXOZHMO pACCUHTEIBATE PEHTHHT Y4eOHEIX JOCTHAEHHH

o0yHgarmeroc

1714 OTpefesIeHHA olleHKH kpaTtHo 100 damnos.
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(4 cemecTp)
BXOJITHOM MOJIYJIb

Conepxxanue

KomnuectBo 6auioB 10 %

dopma paboThI
pMa p Max

Bxoauon KOH-
TPOJIb

TecTtupoBaHue 10

HUtoro

10

BA30OBBI MOYJIb Ne 4.1

Conepxxanue

KomnuectBo 6auioB 20 %

®opma paboThl
Min max

[TIpomMexxyTOUHBIN
PEUTUHT-KOHTPOJIb

KouTtponbsHas paborta 12 20

HUtoro

12 20

BA3OBBIN MOJIVJIb Ne 4.2

Conepxxanue

KomxnuectBo 6auioB 20 %

®opma paboThl
min max

[TIpomMexxyTOUHBIN
PEUTUHT-KOHTPOJIb

KouTtponbHas pabota 12 20

HUtoro

12 20

BA3OBBIN MOIVJIb Ne 4.3

Conepxxanue

KomxnuectBo 0auioB 20 %

®opma paboThl :
min max

Tekymuit KOHTPOJIb

KouTtponbsHas pabota 12 20

Utoro

12 20
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HNToroBbiii MOZTYJIb

KomnuectBo 6auioB 30 %

ConepxaHnue ®opma paboThl :
min max

W TOroBeIil KOHTPOJIb 3ayeT 18 30

Hroro 18 30

OO011ee KOJIMUECTBO 0aJIOB O JUCIUAILINHE

(TI0 ©Toram U3ydeHHs BCEX MOJYJIEH, 0e3 ydeTa TOMOTHUTEb-
HOTO MOJYJIS)

CooTBeTcTBHE PEITHHIOBBIX 0AJIJIOB H AKAIEeMHUY€ECKOH OLlEHKHU

O61iee K0JIMUECTBO HAOPaHHBIX Oa- AxkaneMudeckasi OleHKa
JIOB
Menee 60 HE3a4YTEHO
60 — 100 324TEHO
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S cemecTp

BXOJITHOM MOJIYJIb

Conepxxanue

KomxnuectBo 6auioB 10 %

®opma paboThl

Max

BxonHOM KOHTPOJIb

TectupoBanue

10

HUtoro

BA30BBI MOVYJIb Ne 5.1

10

Conepxxanue

KomxmnuectBo 6asuioB 20 %

®opma paboThl

Min

max

[TIpomMexxyTOUHBIN
PEUTUHT-KOHTPOJIb

KouTtponbsHas paborta

10

[TIpoMexxyTOUHBIN
PEUTUHT-KOHTPOJIb

Komnoksuym

10

HUtoro

BA3OBBIN MOVJIb Ne 5.2

20

Conepxxanue

KomnuectBo 0auioB 20 %

®opma paboThl

min

max

Texyimas pabota

Jloxan

6

10

[TIpomMexxyTOUHBII
PEUTUHT-KOHTPOJIb

KouTtponbHas pabota

6

10

Utoro

BA3OBBIN MOIVJIb Ne 5.3

20

Conepxxanue

KomxnuectBo 6auioB 20 %

®opma paboThl

min

Max

[TIpoMexxyTOUHBIN
PEUTHHT-KOHTPOJIb

KouTtponbsHas pabota

12

20

Utoro

12

20
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HToroBbiii MOZ1YJIb

Konuuectso 6amnos 30 %
ConepxaHnue ®opma paboThl

Min max

HTOroBblii KOHTPOJIb cobece0BaHNE 18 30

Hroro 18 30

OO011ee KOJIMUECTBO 0AJJIOB O JUCIUILINHE

(TI0 WToramM M3ydeHHs BCEX MOJYJIEH, 0e3 ydeTa IOTIOTHUTEIb-
HOTO MOJYJIS)
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(6 cemecTp)

BXOJITHOM MOJIYJIb

Conepxxanue

KomxnuectBo 6auioB 10 %

®opma paboThl

Max

BxonHOM KOHTPOJIb

TCCTUPOBAHUC

10

HUtoro

BA30BBI MOVYJIb Ne 6.1

10

Conepxxanue

KomxmnuectBo 6asuioB 20 %

®opma paboThl

Min

Max

ITpoMekyTOUHBIN
PEUTUHT-KOHTPOJIb

KOJUIOKBUYM

ITpoMekyTOUHBIN
PEUTHUHT-KOHTPOJIb

KOHTpOJIbHAs paboTa

HUtoro

BA3OBBIN MOIVJIb Ne 6.2

Conepxxanue

KomxnuectBo 6auioB 20 %

®opma paboThl

min

max

ITpoMexyTOUHBIN
PEUTHUHT-KOHTPOJIb

KOJUIOKBUYM

10

ITpoMekyTOUHBIN
PEUTHUHT-KOHTPOJIb

KOHTpOJbHas paboTa

10

HUtoro

BA3OBBIN MOIVJIb Ne 6.3

20

Conepxxanue

KommnuectBo 6auios 20 %

®opma paboThl

min

max

ITpoMekyTOUHBIN
PEUTHUHT-KOHTPOJIb

KOHTpOJIbHAs paboTa

12

20

Utoro

12

20
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HToroBbiii MOZ1YJIb

KomxnuectBo 6auioB 30 %

ConepxaHue ®opma paboThl :
min max

W TOroBeIil KOHTPOJIb DK3aMeH 18 30

Hroro 18 30

OO011ee KOJIMUECTBO 0aJIOB O JUCIUAILINHE

(o uToram u3y4yeHUs Bcex MOAYNEH, 6e3 yueTa TOTOJTHUTEIb-
HOTO MOJYJIS)

Co0TBeTCTBHE PEHTHHIOBLIX 0A/LT0B H AKAeMHYECKOH OICHKH:

Obujee konuecmao Axaoemiveckas
HAOPAaHHBIX banioe™ oleHKa
60 — 72 3 (YIOBJETBODHTEIELHO)
73 — 86 4 (xopomio)
87-100 5 (oTIHHO)

“Ilpu KoIHYECTBe PeHTHHIOBHIX Gammoe Gomee 100, HeoOXOZHMO pACCUHTEIBATE PEHTHHT Y4eOHEIX JOCTHAEHHH
o0yHgarmeroc

1714 OTpefesIeHHA olleHKH kpaTtHo 100 damnos.
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MHUHHUCTEPCTBO HAYKH U BBICHIET'O OBPA3OBAHUSI
POCCHUHCKOM ®EJIEPAIINU

denepanbHOE TOCYJaPCTBEHHOE OI0/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHuUs
KpacHosipckuii rocy1apcTBeHHBIN MeJArorn4ecKuii yHUBEPCUTET
uMm. B.II. AcradpbeBar»
HNucTuTyT MatemMaTuku, (UMK U HHOOPMATUKU
Kadenpa maremaTuku 1 METOJUKH O0yUYEHUSI MaTeMAaTHKe

YTBEPXJIEHO OZIOBPEHO
Ha 3aceaHnuu Kadeapol Ha 3aceJIlaHuM Ha-
poToKoJ Ne 8 Y4HO- ‘
oT «21» mas 2018 r. METOIUYIECKOTO ) WHCTATYT
MATEMATHEKYN,
copera UM®U OU3NKI 1
3aB. kadeapoii poToko Ne 9 L i

ot «08» 06. 2018&r.

Q// Zzﬂ@ JI.B. llIkepuna JlupexTop

1l I I.
y i/--._____— A.C. Yuranos

®OH/J OHEHOYHBIX CPEACTB

JUTSI TIPOBEJICHUST TEKYIIETO KOHTPOJIS M MPOMEXYTOYHON aTTECTAIIUN
00y4Jaromuxcs 1Mo JUCIHUILUIMHE

«MATEMATUYECKWI AHAJIN3 U JIEMEHTBI TEOPUU ®YHKII»

Hanpasnenue noaroroBku 44.03.05 [legaroruueckoe oopasoBaHue
HanpasnenHocts (mpoduiib) 00pa3oBaTeIbHON TPOrpaMMbl
«Marematuka 1 THPOPMATHUKA

(xBanugukamus (cTeneHn) «bakaaaBp»)

CocraBurenu: ’j//)/,/ v Hlamkuna M.b., noneHT kadenps! ma-
o y TeMaTudeckoro ananuza 1 MOM B By3e
/,yf Ll barauyk A.B., noneHT kadeapsl mate-
' = MaTtudeckoro ananu3za 1 MOM B By3e

Kypasnera H.A., noueHt kadeapsr ma-
TemaTuyeckoro ananuza 1 MOM B By3e

Kpacnosipck 2018
40



IKCIIEPTHOE 3AK/IIOYEHUE HA ®OH/l OIEHOYHbBIX CPEIACTB
[IpencraBnennpli  ¢GOHA  OIEHOYHBIX  CPEACTB IS  TEKylled W

MPOMEKYTOUHOM aTrecTan  cooTBeTcTBYeT TpeboBanusasm @OI'OC BO wu
npodeccruonansHbiM crannaptam Ilenaror (mpodeccuoHanbHas AESITEIbHOCTh B
cdepe TOIKOIbHOTO, HaYalbHOr0 00IIEro, OCHOBHOTO OOIIEro, CPEAHEr0 OOIIETo
oOpa3oBaHusA) (BOCIUTATENb, YUYHUTENb), YTBEPXKIACHHBIM NpHUKa3oM MUHTpyaa
Poccunm ot 18.10.2013 N 544n.

[Ipennaraembie (OpMbI U CpeJCTBAa  aTTECTAllMM aJIEKBAaTHBI LEISIM MU
3ajlayaM  peajiM3alli  OCHOBHOM  mpodeccuoHanbHOW  00pa3oBaTenbHON
nmporpaMMbl 10 HampabiieHHto  noarotoBku — 44.03.05  Ilemarormueckoe
oOpazoBaHue, HalpaBleHHOCTh (mpoduiib) oOpa3oBaTEILHON  IPOrpaMMBbI
MaremaTtuka u uHpopmaTHKa.

OueHOYHBIE CPEACTBA M KPUTEPHUM OLICHWBAHUS NPEICTABICHBI B MOJHOM
o0beMe. DOpMBI OILIEHOYHBIX CPENICTB, BKJIIOYEHHBIX B IMPEJCTaBICHHBIM (HOHI,
OTBEUAIOT OCHOBHBIM mpuHuMNaM (opmupoBanuss POC, yCTaHOBIECHHBIX B
[lonoxenun o QopmupoBanuu (OHAA OLEHOYHBIX CPEJICTB ISl TEKYIIETO
KOHTPOJISL YCIIEBAEMOCTH, TPOMEXKYTOYHOM U MTOroBOil (rocynapCTBEHHOM
UTOTOBOM) aTTecTalMi OO0ydYalolMXCs MO 00pa30BaTeNbHBIM IporpamMmmaM
BBICIIIET0 00pa30oBaHus — IporpaMmam OakajaBpuaTa, IporpaMMaM CIEeHAIUTETa,
IporpaMMaM MarucTparypsl, MpOrpaMMaM HOATOTOBKH HAay4YHO-IIEIArOrMYECKHUX
KaJ[pOB B acnupaHtype — B (¢eaepaibHOM TOCYIapCTBEHHOM OOI)KETHOM
o0pa3oBaTeIbHOM  YUpeXJIEHMHM  Bbicmiero oOpaszoBanus  «KpacHospckuii
roCy/IapCTBEHHbIM mefarorudyeckuit  ynuepcurer umM. B.Il.  AcradreBa»
YTBEPKJIEHHOTO IIprKa3zoM pekropa Ne 297 () ot 28.04.2018.

Pa3paboTanHblii U NpeACTaBICHHBIA [JIs AKCIEPTU3bl (OHA OLEHOYHBIX
CPEACTB PEKOMEHAYETCS K WCIOJIb30BAaHUIO B IPOLECCE IOATOTOBKU 10
YKa3aHHOW IIporpaMme.

15.05.2018
Okcnepr-paboTonaress,

nupexkrop MAOY rumuaszusa Nel4 — [lynsax H.B.
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1. HazHayeHue )OHIA OLICHOYHBIX CPEIACTB.

1.1. Oeasro cozganusa ®OC pucuuminebl «MaTeMaTUYECKU aHAIN3 U 3JIEMEHTHI
Teopund (GYHKUUI» SBISIETCS YCTAHOBICHHE COOTBETCTBUSI YUEOHBIX JOCTHXKEHMI
3aIJIaHMPOBAHHBIM pe3yjbTaTaM O0Oy4deHUss U TPeOOBAHMSIM OCHOBHOM Mpodeccuo-
HaJIbHOW 00pa3oBaTeNIbHON MPOrpaMMbl, paboyeil IporpaMmMbl JUCIUTUIMHBI.

1.2. ®OC no gucuuruinHe «MaTeMaTUYeCcKUil aHalu3 M DJIEMEHThl Teopuu (yHK-
U 3aJa4HU:

- OLEHKa YpOBHS C(HOPMHPOBAHHOCTH KOMIIETCHIIMHA, XapaKTEPHU3YIOUIUX CIOCO0-
HOCTb BBIMYCKHUKA K BBIMOJHEHUIO BUAOB MPOGECCUOHANBHOW NEATEIbHOCTH IO
KBasIM(pUKauu 6akanaBp, OCBOCHHBIX B MPOLECCE U3YUEHUS JaHHOU TUCUUIIITUHBIL.
1.3. ®OC pa3pabdoTaH Ha OCHOBAHMH HOPMATHBHBIX JOKYMEHTOB:

- (henepanbHOro rocyJapcTBEHHOTO 00OPa30BaTEIBLHOIO CTaHIapTa BBICIIETO0 00pa3o-
BaHMS IO HampapieHUO moArotoBku 44.03.05 Ilemaroruueckoe obpasoBanue (ypo-
BEHb OakalaBp);

- OCHOBHOH MpodeccuoHalbHON 00pa30BaTeNbHONW MPOTPaMMBI BBICIIETO 00pa3oBa-
HUS;
- [lonosxxenus o popmupoBanuu GoHAA OUEHOUYHBIX CPEJICTB JIJISl TEKYIIETO KOHTPOJIS
yCIIEBa€MOCTH, MMPOMEKYTOUHON M UTOrOBOM aTTeCTalMu O0ydaromuxcs mo oopaso-
BaTeJIbHBIM MIpOrpaMMaM BBICHIEro 00pa3oBaHus — IporpaMmam OakajnaBpuara, rmpo-
rpaMMaM CIELHAINTETA, IPOrpaMMaM MarucTpaTypsbl, IporpaMMaM MOATOTOBKHU Ha-
YYHO-TIEIarOTMYECKUX KaJpOB B acHUpaHType B (eAepabHOM TOCYAapCTBEHHOM
OIOPKETHOM yUpexJAeHUH BhIciiero oopazoBanust «KpacHosIpckuil rocy1apCTBEHHbIN
negarorudeckuit yuusepcuret uM. B.I1. ActadreBa u ero ¢punuanax.

2. IlepeyeHb KOMIIETEHIUI ¢ YKA3aHHEM 3TAnoB uxX GopMHPOBaHHS B MpoLecce
HU3yYeHUS TUCUHUILIMHBI «MaTeMaTHYeCKUl aHAJN3 M 3JIeMEHTbI TeOPUN PyHK-
110707 53

2.1. Ilepevyennb koMmneTeHI M, GOPMHUPYEMBIX B MTPOLIECCE U3YyUEHUS TUCUUTLINHBI:
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- CMOCOOHOCTh K KOMMYHHMKAIIUU B YCTHON ¥ MUCbMEHHOHN (hopMax Ha PYCCKOM
Y MUHOCTPAHHOM SI3bIKAaX JJIsl pelIeHUs 3a/7a4 MEXIMYHOCTHOTO M MEXKKYJIbTYPHOTO
B3aumozeiicteus (OK-4);
- CIOCOOHOCTH paboTaTh B KOMaH/I€, TOJIEPAHTHO BOCIIPUHUMATH COLIUAIIBHBIE,
KyJbTypHBIE U TUYHOCTHBIE paznuuus (OK-5);
- TOTOBHOCTh CO3HaBaTh COLIMAJIBHYIO 3HAYMMOCTh CBOEH Oyayiuel mpodec-
cuM, 00JlaaTh MOTHUBALMEH K OCYILECTBICHUIO NPO(QECCUOHAIBHON NeATEIbHOCTH

(OTIK-1);

- BJIaJICHHE OCHOBaMU Mpo(ecCHOHANBbHON ATUKU U peueBoil KynbTypbl (OIIK-

5);

- CIIOCOOHOCTH MCMOJIb30BaTh COBPEMEHHBIE METOJIbI U TEXHOJOTUU 00YyUYEHUs
u auarnoctuku (I11K-2).

OueHouHoe
CpencCT-
Tun
Kowmneren- | JMcuumiuHbl, IpaKTHKH, y4acTBYIOUINE B (OpPMUpPOBa- KO- Bo/KNM
s HUY JAaHHOU KOMIIETCHIINU Tpons Ho | ®op-
Me Ma
P
(OK-4) NHocTtpanHslil sa3b1k; Maremarnka; Matematnueckas Teky- |1 Tecr
Croco06- JIOTHKa; MaTemMaTH4eCcKnid aHalu3 U 2JIEMEHTHI TEOPUHU o | 2 Tect
HOCTb K ¢byHKIMI; DneMeHTapHas MmaTemMaTruka; MaremaTuye- KOH- | 8 Tecr
KOMMYHH- | ckast ¢usuka; Undopmannonnsie cuctemsl u cetu; Mu- | tpons | 13 | Tect
Kaluu B (hopMalMOHHBIE 1 KOMMYHHUKAI[UOHHbIE TEXHOJIOTHH B ycne- | 20 | Tecr
YCTHOU U oOpazoBanun; Teopust yHKIUN AEHCTBUTEILHOTO I1€- Bae- | 19 | Cobe-
IIACbMEH- pemeHHoro, OCHOBBI TeOpUHU GYHKIHUNA KOMILIEKCHOTO MOCTH ceno-
HOH (op- MEPEMEHHOTO; DJIeMeHTapHas aredpa; DIeMEeHTHI ajl- BaHHUE
Max Ha reopsl; JluckperHas MmaremaTtuka; M30panHbie BOIPOCHI 17 | dok-
PYCCKOM U | TMCKPETHOM MaTeMaTuKy; 3amuTta uHpopmanuu; Nu- nan
MHOCTpaH- | (popmarmoHHas 6e3omacHocTh; Juddepenunanbaeie 6 Koxn-
HOM S$I3bI- ypaBHEHUS; Jl0TIOTHUTENBHBIE TJIaBbl MATEMATUYECKOTO JIOK-
Kax s ananu3a; Mcropus maremaruky; Mctopust Mmaremaruye- BUYM
peuieHus ckoro oOpaszoBanus B Poccuu; [lpakTuka no nosyue- 15 | Koxn-
3a/la4 MEX- | HUIO MEPBUYHBIX MPOPECCUOHANTbHBIX YMEHUM U HABBI- JIOK-
JIUYHOCT- KOB, B TOM YHUCJI€ IEPBUYHBIX YMEHUN U HABBIKOB Hayy- BUYM
HOI'O U HO-HCCIIEIOBATENLCKOM TeATeIbHOCTH, Ileqarornueckas 22 | Kon-
MEXKYyNb- | npakrtuka; [Ipenaunnomuas npaktuka; [loaroroska k JIOK-
TYPHOTO c/laye U cJlaua rocyAapcTBEHHOTo 3k3ameHa; [loaroros- BUYM
B3alMO- Ka K 3alllUTE U 3aII1Ta BBITYCKHON KBaJTU(UKALUOHHON 24 | Kon-
NEeNCTBUA pabotsr; [lenaroruueckas npaktuka; Meroauka oOyue- JIOK-
Hus Matematuke; OOLIeKyIbTypHbIE OCHOBBI ITpodec- BUYM
CHOHAJIBHOM J1eATeNbHOCTH; [IpakTrKa no mosy4eHuto IIpo- | 12 | 3auer
po(ecCHOHAIbHBIX YMEHUN U OTbITA MPOPECCUOHANb- | MEXY-
HOU nestenbHOCTH; [lenarornueckasi mpakTuka UHTEP- | KYTOY
Ha; Mertoauka oOyueHust uHpopMaTuKe TOY-
Hast
aTTe-
cTa-
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U

(OK-5) ®dunocodust; Cormoniorusi; Kynpryponorus; [lcuxomno- | Teky- | 3 Kon-
Croco0- rusi; OCHOBBI y4eOHOI 1eATenbHOCTH CTyAeHTa; Mate- Uit TPOJIb
HOCTh  pa- | maTuka; Pusuka; MareMaTH4eCKUil aHaIU3 U JJIEMEHTBI | KOH- Has
o6orate B | Teopuu GyHKUMI; Anredpa; DieMeHTapHas MaTeMaTu- | TPOJib pabo-
KOMaH/Ie, ka; [IpodunbHoe uccnenoBanue B o01acTu MaTeMaTu- ycre- Ta
tonepanTHo | ku; [IpodunsHoe uccinenoBanue B 001acTu nHpopMa- Bac- |4 Kon-
BOCIIpUHU- | TUKH; Teopus QyHKIUI NeHCTBUTEIBHOTO IEPEMEHHO- | MOCTH TpOJb
MaTh colM- | ro; OCHOBHBIE CTPYKTYpPbl MAaTEMATUYECKOT0 aHAIIN3a; Hast
aJlbHBIE, OcHOBBI TeOpuH PYHKINUNA KOMIJIEKCHOTO IIEpeMEHHO- pabo-
KYJIbTYp- ro; DiieMeHTapHas anredpa; JnemMeHTsl anredpsl; UH- Ta
Hble U JU4Y- | (popMaIlMOHHBIE TEXHOJIOTHH B MaTeMaTuke; Komiibio- 5 Kon-
HOCTHBIE TepHas anredpa; OcHoBaHus reomerpuu; JlomnonHu- TPOJIb
paznnuus TeJbHbIE TN1aBbl reomerpun; Mcropus maremaruku; Hc- Hast

TOpHsI MaTeMaThuieckoro oopazosanus B Poccuu; ud- pabo-

¢bepeHunanbHas reomeTpus; JIMHUYM U TOBEPXHOCTH B Ta

€BKJIMJIOBOM ITpocTpaHcTBe; KilacCHBIN PyKOBOJUTEID;

OcHOBBI KJTaCCHOTO pyKOBOCTBa; [lenarornueckas IIpo- | 26 | Ok3a-

npakTuka; [lonroroBka k ciade u caaya rocyJapCTBEH- | MEXKY- MEH

HOTO 3k3aMeHa; [loroToBka K 3amuTe U 3aluTa BbIlly- | TOY-

CKHOM KBanupuKauuoHHO! paboTsl; ColManbHbIe OC- Has

HOBBI TPO(PUIAKTUKH SKCTPEMHU3Ma U 3aBUCUMBIX GOpM | arTe-

IIOBEJICHUS B MOJIOJIC)KHOM cpene; [IpakTuka 1o noiy- | cranus

YeHHIO MPOo(ECCUOHATIbHBIX YMEHUI 1 onbITa Ipodec-

CHOHAJIBHOM JleATeNbHOCTH; Ileqarornyeckas mpakTuka

MHTEpHA
(OIIK-1) Coumonorus; [Icuxonorus; [lenarornka; Maremaruka; | Texy- | 9 Kon-
TOTOBHO- ®usuka; Teopus BEpOATHOCTEH U MaTEMaTUYeCKas cTa- | IIHAN TpOJb
CTBIO  CO3- | TUCTUKA; MaTremaTuueckas jgoruka; ['eomerpusi; Mate- KOH- Has
HaBaTh CO- | MATUYECKUI aHAJU3 U JIEMEHTHI TEOpUH QYHKIUH; AJl- | TPOJIb pabo-
HUalbHYIO0 | redpa; DieMeHTapHas MaTeMaTuKa; SI3bIKU U METO/IbI ycre- Ta
3Ha4Yu- nporpaMMmupoBanusi; THpopMaIMoHHbIe CUCTEMBI U Bae- | 10 | Kon-
MOCTb CBO- | ceTu; HpopMalnoHHbIE 1 KOMMYHUKALlMOHHBIE TEX- MOCTH TPOJIb
el Oyay- | Hojoruu B oOpazoBanuu; [IpoduinpHOE nccneqoBaHue B Has
meil  mpo- | obsnactu MmareMatuku; Teopus QyHKIUN 1eHCTBUTENb- pabo-
dbeccun, HOTro niepeMeHHOro; OCHOBBI T€OpUU (DYHKIIHI KOM- Ta
o0nanath IJIEKCHOTO MEPEMEHHOr0; DieMeHTapHas anreopa; 11 | Kon-
MOTHBAIU- | DJIEMEHTHI anreOpbl; JieMeHTapHas TeoMeTpust; JJie- TPOJIb
eil kK ocy- | MeHThl reoMeTpun; MHpopMaIMoHHbBIE TEXHOJIOTHH B Hast
IECTBIIE- Maremaruke; Komnbrorepnas anredpa; Juckpernas ma- pabo-
HUIO TIpo- | TeMaTuka; M30paHHble BONPOCH AUCKPETHON MaTeMa- Ta
beccuo- TUKHU; APXUTEKTYypa IpOoPeCcCHOHATHPHOTO KOMITBIOTEpa 14 | Kon-
HaJIbHOM Y OIIEPALIMOHHBIE CUCTEMBI; Y CTPONCTBA IIEPCOHAIBHO- TpOJb
NesTeNbHO- | ro KoMIbloTepa; KomnbiorepHoe Moaenuposanue; Mo- Hast
CTH nenupoBaHue nHGopMaMoHHbIX cucteM; Mccnenosa- pabo-

HUE omneparuii; MeToibl onTuMu3anuu; 3anuTa HH- Ta

dbopmaruu; Uudopmanmonnas 6e3omnacHocTs; Opranu- 16 | Kon-

3alMsl UCCIIeI0BATENIbCKON JEeSITENIbHOCTH IKOJIbHUKOB; TPOJIb

Intel - o6yuenue st Oyaymiero; Juddepennunanpabie Has
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ypaBHeHus; OcHOBaHuUs reomeTpun; JlonosHuTeNbHbIE pa0o-
riaBel reomerpun; Mcropus maremaruku; Mcropus ma- Ta
TeMmarrdeckoro oopaszoBanus B Poccun; Juddepeniu- 18 | Kon-
allbHas reoMeTpHs; JIMHUU U TOBEPXHOCTH B €BKJINUJIO- TPOJIb
BOM MpOCTpaHCTBE; UncnoBeie cuctemsl; JomnoaHu- Has
TeJbHbIE TTIaBbI aNreOpsl; OCHOBBI HCKYCCTBEHHOT'O UH- pabo-
teuiekta; KubepHernueckue cucTeMbl AESITEbHOCTU Ta
yenoBeka; Vcropus nnpopmaruku; Mcropus mKoabHO- 21 | Kon-
ro kypca undopmaruku; KomnbrorepHas rpaduka; TPOJIb
Tpexmepnas anumanus; OTKpbITbIE IPOTPaMMHbIE Hast
CpelCTBa B MIKOJIHLHOM Kypce nHpopmaTuku;,; CB0OO1- pabo-
HOE MporpammHoe odecrieuenue B 00ydyenuu; MlHHOBa- Ta
IIUOHHBIE TIPOIecChl B IpouiibHOM 00pazoBanuu; Ho- 23 | Kon-
BbI€ KQYE€CTBO U METO/Ibl 00yueHus: matemaTuke; [Ipo- TPOJIb
(deccroHanpHas ACSITEIbHOCTD YUUTENs HH(POPMATUKY; Hast
Teopus u metoauka npouiabHOro oOyuyeHus: nHpopma- pabo-
tuke; KiaccHoe pykoBoicTBO; OCHOBBI KJIACCHOTO py- Ta
KOBOJICTBa; [IpaKkTHKa 110 NOJIy4€HHIO IEPBUYHBIX IIPO- 25 | Kon-
(heccCOHANBHBIX YMEHUH U HaBBIKOB, B TOM YHUCJIE IIEp- TPOJIb
BUYHBIX YMEHUI U HAaBBIKOB HAyYHO- Has
HCCIIeIoBaTENbCKOM AesTenbHocTr; [legarornueckas pabo-
npaktuka; [Ipenaunnomuas npakruka; [loarotoska k Ta
cAaue U cJa4a rocy1apCTBEHHOro 3k3aMeHa; [loaroros-
Ka K 3alllUTE U 3aII1Ta BBITYCKHON KBaJTU(UKALMOHHON
pabotsr; [lenarornueckas npaktuka; Meroauka odyue- | Ilpo- | 12 | 3auer
HUs MaTemaTuke; Meroauka oOydeHus: ”HPOpMATHKE; | MEXY-
VYueOHnas npaktuka; [IpouzBojcTBeHHAs IPAKTUKA; KYTOY
[IpakTuka mo noxy4eHuro NpoPpecCuoHaIbHbIX YMEHUH | TOY-
U OMbITa NMpogeccCuoHaNbHOM AedrenbHocTy; [lenaroru- | Has
yeckas IpakTUKa MHTEpHa aTTe-
cTa-
s
(OIIK-5) Ounocodust; Pycckuit s3b1k 1 Kynbrypa peun; [legaro- | Texky- | 19 | Cobe-
BlazeHueM | ruka; Maremaruka; upopmatuka; Teopust BeposiTHO- 107078 ceno-
OCHOBaMHU | CTell M MaTeMaTuyeckas cTaTucTuka; Maremaruueckass | KOH- BaHUE
npodec- JIoruka; MaTteMaTu4ecKuil aHajau3 U JIEMEHTHI Teopur | Tposb | 17 | Jlok-
CHOHAJIb- ¢byukuuii; AnreOpa; DneMeHnTapHas MmareMaruka; Yuc- | ycre- Jazn
HOW OTHUKHU | JIEeHHbIE MeTO 1bl; IHPOpMAIIMOHHBIE CUCTEMBI U CETH; Bae-
u peueBoii | [IpopunbHoe rccnenoBanre B 00JaCTH MaTEMAaTHKY; MOCTH
KynbTypbl | Teopus dyHkuuii nefictBurenbHoro nepemennoro; Oc- | Ilpo- | 26 | Dx3a-
HOBBI T€OpUHU QYHKIHI KOMILIEKCHOTO IEPEMEHHOT0; MEXYy- MEH
DOnemeHTapHas anredpa; JneMeHTsl anreOpsl; JIUcKkper- | )KyTou
Hasi MaTeMaTHKa; 130paHHbIe BOIIPOCHI TUCKPETHON Ma- | TOY-
TEMaTUKU; ApXUTEKTypa Ipo(heccnoHaIbHOTO KOMIIbIO- | Hast 7 Ok3a-
Tepa U ONepalroHHbIE cucTeMbl; KoMnbroTepHOE MOJIe- | aTTe- MEH
nupoBaHue; MoenupoBanue HHPOPMAIIMOHHBIX CHUC- cTa-
teM; 3amuTa nHpopmanuu; Mapopmanuonnas 6e30- s

nacHocTh; [{uddepenunansusie ypaBaenus; JlomonHu-
TENbHBIE TJIABBl MATEMATUUECKOTO aHan3a; McTopus
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MatemaTuku; Mctopus matemarnyeckoro oopasoBanus
B Poccun; OCHOBBI HCKYCCTBEHHOTO MHTEIUIeKTa; Ku-
OepHETHUECKHUE CUCTEMBI JEATEIIbHOCTH YEI0BEKa;
[IpakTika 1o nojxy4eHuro NepBUYHbIX MPOPECCUOHANb-
HBIX YMEHU U HAaBBIKOB, B TOM YHUCJIE IEPBUYHBIX yMe-
HUW U HaBBIKOB HAYYHO-HMCCIIEOBATENBCKOMN AESITENb-
Hocty; [Ipepnnnnomuas npakruka; [lonroroska k cia-
4e M C/1a4a roCyAapCTBEHHOTO 3K3ameHa; [loaroroBka k
3aIMTE U 3aIUTa BHITYCKHON KBaTU(UKAITMOHHON pa-
60TbI; MeTorka 00ydeHHsl MaTeMaTuke; YueOHas
npakTuka; I Ipon3BoaCTBEHHAs IpAaKTHKA

(TIK-2)
CII0Cc00-
HOCTb HC-
MT0JIb30BaTh
COBpEMEH-
HBIE METO-
Jbl U TeX-
HOJIOTHH
oOy4eHHs 1
JIMarHOCTH-
K1

[Tcuxonorus; [lenarornka; OCHOBBI HAYIHOU JIEATEIb-
HOCTH cTyneHTa; Maremaruka; ®usnka; Mudopmaruka;
I'eomerpust; MaremaTudeckuii aHaau3 U AIEMEHTBI TEO-
pun ¢pyHkuuii; Matematuueckas ¢usuka; Mudopmanu-
OHHbIE M1 KOMMYHHKAI[MOHHbIE TEXHOJIOTUU B 00pa3oBa-
Huu; [IpodunrsHoe nccnenoBanue B 00s1acTu MaTeMaTu-
ku; Teopus QyHKIUHN AeHCTBUTEIBHOIO IEPEMEHHOTO;
OcHOBBI TeOpuH PYHKINNA KOMIJIEKCHOTO IIEpEMEHHO-
ro; KommnerorepHoe MoenupoBanue; MoaenupoBanue
nH(popmManoHHbIX cucteM; JuddepenunanbHbe ypas-
HeHusi; CoBpeMEeHHbIE CPEJICTBA OLIEHUBAHUS Pe3yibTa-
TOB 00yueHus1; DIEKTUBHBIN Kypc 1o oOuieit pusnye-
CKOM MOATrOTOBKE; DIEKTUBHBIA KypC MO MOJBUKHBIM U
CHOPTUBHBIM UIpaM; DJIEKTUBHBIN KypcC MO (pu3nueckoit
KynbType Ui oO0ydaromuxcs ¢ OB3 u MuBanuaos;
[IpakTika mo noxy4eHuro NepBUYHbIX NPOPECCHOHANb-
HBbIX YMEHUU U HaBBIKOB, B TOM YHCJIE€ IEPBUYHBIX yMe-
HUM U HAaBBIKOB HAyYHO-HMCCIIEI0BATENbCKON IeATEIb-
Hocty; [lenarornyeckas npakruka; [Ipepaunnomuas
npakTuka; [lonroroBka k ciade u caaya rocyJapCTBEH-
HOTO0 3k3aMeHa; [loiroToBka K 3aluTe U 3a1uTa BbIITy-
CKHOM KBalM(puKamoHHON paboTel; [lenarornueckas
npakTuka; Meroauka oOydeHus: matematuke; Meroau-
Ka 00yueHust unopmaruke; CoBpeMEHHbIE TEXHOIOT MU
MHKJIIO3UBHOTO 00pa3oBaHus; YuyeOHasi IPaKTHKa;
[IpakTika o nosy4eHuro NpoPeccuoHanbHbIX YMEHHM
1 oTbITa MpodeccuoHaNbHOM nestensHocTH; [legaroru-
yecKasl IPaKkTHKa UHTEpHa

Teky-
1005074
KOH-

TPOJIb

ycne-
Bae-

MOCTH

[Ipo-

MEXKY-

KyTOU

TOY-

Has

aTTe-

cTa-

s

19

17

Co0e-
ceno-
BaHUE
Hoxk-

JJaja

DK3a-
MCH

3.@oH/ OLICHOYHBIX CPEACTB AJIs1 IPOMEKYTOYHOM aTTeCTAIUN

3.1 ®oHABI OLIECHOYHBIX CPEICTB BKIIOYAIOT: 3a4€T, IK3aMEH.
3.2. OueHOYHBIE CPEACTBA

3.2.1. O1ieHOYHOE CPECTBO 3a4YET

dopmu-
pyemble
KOMIIE-

[IpoaBUHYTHIN YPOBEHB
c(hOopMUPOBAHHOCTH
KOMITETCHIIN I

ba3oBb1i1 ypoBEHb
c(hOpMUPOBAHHOCTH
KOMITETCHIIM I

[Toporossiit ypoBeHb
c(hOopMUPOBAHHOCTH
KOMITETCHIIM I
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TeHIUHH (87-100 Gamior) (73-86 Gasios) (60-72 Ganna)®
OTJIMYHO/3a4TEHO XOPOIIIO/3aYTEHO YAOBIICTBOPHTCIIL-
HO/3a4TE€HO

OK-4 Ha nponsunyrom ypos- | Ha  0azoBom  ypoBHe | Ha moporoBom ypoBHE
HE CIIOCOOEH K KOMMY- CHOCOOEH K KOMMYHH- | CIIOCOOEH K K KOMMYHHU-
HUKAlMU B YCTHOU U Kallu¥ B YCTHOW W IIUChb- | KallUM B YCTHOW W IINCh-
MMCbMEHHOM popmax Ha | MEHHON (opMmax Ha pyc- | MEHHOH (opmax Ha pyc-
PYCCKOM U HHOCTpaH- CKOM M HHOCTPAaHHOM | CKOM U HHOCTPaHHOM
HOM SI3bIKax Ui pelie- | si3bIKax JJIsl  PeLeHus | A3blKax JUIsl  peLIeHHs
HUS 3a]1a4 MEKJIMYHOCT- | 337a4 MEXJIMYHOCTHOIO | 3a/1a4 MEXJIMYHOCTHOTO
HOTO ¥ MEXKYJIbTYPHOTO | U MEXKYJIbTYPHOTO | U MEXKYJIbTYPHOTO
B3aUMOJICHCTBUS B3aUMOJICICTBUS B3aUMOJICICTBUS

OIIK-1 Ha nponsunyrom ypos- | Ha 6azoBom ypoBHe ro- | Ha moporoBom ypoBHE

HE TOTOB CO3HABAaTh CO-
[AATBHYIO 3HAYUMOCTD
cBOEH Oymymiei mpo-
deccuu, obmagaTh Mo-
THBALMEN K OCYIIECTB-
JIEHUIO PO (dheccroHab-
HOMU JIeATEIIbHOCTH

TOB CO3HaBaTh COIHAITb-
HYI0 3Ha4MMOCTh CBOEH
Oynymeir  mpodeccun,
obnagaTh MOTHBAIMEH K
OCYIIECTBICHHIO  TIPO-
(dheccuoHanbHOM nesi-
TEIBHOCTH

rOTOB CO3HaBaTh COIIU-
AITBHYIO 3HAYUMOCTh
cCBOeW Oymymiei mpo-
deccun, oOmamaTe Mo-
THBaUMel K OCYIIECTB-
JeHNI0 TpodeccruoHab-
HOMU JIEATEIIbHOCTH

3.2.1. O11eHOYHOE CPECTBO IK3aMEH

[IpoaBUHYTHIN YPOBEHB

ba3oBb1i1 ypoBEHb

[Toporossiit ypoBeHb

dopmu- c(OpMUPOBAHHOCTH c(OpMUPOBAHHOCTH c(OpMUPOBAHHOCTH
pyemMbie KOMITETCHIIM I KOMITETCHIIM I KOMITETCHIIM I
Komme- (87-100 Gamor) (73-86 Gasios) (60-72 banna)*
TEHITHH YIOBJIETBOPUTEIb-
OTJIMYHO/3a4TEHO XOPOIIIO/3aYTEHO
HO/3a4TEHO
OK-5 Ha nponsunyrom ypos- | Ha  0azoBom  ypoBHe | Ha moporoBom ypoBHE
He crocoOeH paboTath B | cnocoOeH paboTaTh B | cmocoOeH paboTaTh B
KOMaH/I€, TOJIEPAaHTHO KOMaHJIe,  TOJIEPAHTHO | KOMaHAe,  TOJEPAaHTHO
BOCIIPUHUMATh COLIU- BOCIIPUHMMATh  COLU- | BOCIPUHUMATh  COLU-
aNIbHBIC, KYJIBTYPHBIC U | QIbHBIC, KYJIbTYPHBIC H | aJbHbBIC, KYJIbTYpHBIE H
JMYHOCTHBIE Pa3IMyusl | JIMYHOCTHBIEC PA3JIMuMsl | JUYHOCTHBIC pa3Inyus
OIIK-5 Ha nponsunyrom ypos- | Ha  0azoBom  ypoBHe | Ha moporoBom ypoBHE
HE BJIa/IeeT OCHOBaMU BJIaJICET OCHOBaMH IIpO- | BiaJle€T OCHOBAMHU IPO-
npoecCuoHAIBHOM (dheccroHanbHOM 3TUKHU U | (PECCUOHATBLHON 3TUKU U
9TUKH U PEYEBOM KYJIb- | PEUYEBOU KYJIbTYphI pe4eBOM KyJIbTYpPBI
TYpBI
[IK-2 Ha nponsunyrom ypos- | Ha  0azoBom  ypoBHe | Ha moporoBom ypoBHE

HE CII0COOEH HCII0JIB30-
BaTh COBPEMEHHBIC Me-
TOJIBI ¥ TEXHOJIOTUH
00y4YeHHS U JUArHOCTH-
KU1

CITOCOOCH HCIIOJIH30BATh
COBPEMEHHBIC METOJIBI H
TEXHOJIOTUU OOy4YEeHHS U
JUATHOCTHKHU

CIIOCOOEH HCII0JIH30BATh
COBPEMEHHBIC METOJIBI H
TEXHOJIOTUU OOy4YEHHS U
JUArHOCTHKHU

4. @oH/J OLICHOYHBIX CPEACTB VISl TEKYHIEr0 KOHTPOJISI YCIIeBAeMOCTH
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4.1. ®onAasl OLICHOYHBIX CpeACTB BKIovaroT: Tect 1, 2, 8, 13, 20, koHTpoIbHAS

pabota 3, 4, 5,9, 10, 11, 14, 16, 18, 21, 23, 25, noknan 17, konnokBuym 6, 15, 22, 24,

cobecenoBanue 19.

4.2.1. Kputepun onieHMBaHUs (CM. B TEXHOJOTUUYECKON KapTe peUTHHTa B pa-

Oouei nporpamMme IUCHUIIIINHBI «MaTeMaTHYeCKUM aHalau3 M 3JIEMEHTBI TCOPHUHN

byHKUMNR» ).
4.2.1. Kpurepun oueHMBaHHUs 1O OUEHOYHOMY cpeactBy 1, 2, 8,13, 20 —
Tect
Kpurtepuu ouennBanus KoanuecTBo 0a/1/10B (BKJIa4 B peii-
THHT)
ConepxarenabHasi COCTaBIAIONIAS 10
MakcuMaJIbHBbIN 02171 10

4.2.2. Kputepuu oueHUBaHUA 110 OLICHOYHOMY cpeacTBy 3, 5, 14, 16, 21, 23

— KonTponpHas pabora

Kpurtepuu ouennBanus

KoanuyecTBo 0a/1710B (BKJIa4 B peii-

THHT)
ConepxarenabHasi COCTaBIAIONIAS 18
Odopmienue paboTh 2
MakcumMaJbHbIN 0aJ11 10

4.2.3. Kpurepuu oneHuBaHus 10 OLCHOYHOMY cpeacTBy 4, 9, 10, 11, 18, 25

— KonTponpHas pabora

Kpurtepuu ouennBanus

KonanuyecTBo 0a/1/10B (BKJIa4 B peii-

THHT)
ConeprkarenabHasi COCTaBIISIOIIAs 17
Odopmienue paboThl 3
MakcumMaJIbHbIN 0aJ171 20

4.2.4. Kputepuu olleHUBAHUS 10 OLlEHOYHOMY cpencTBy 17 — Jloknan

Kpurtepuu ouennBanus

KonanuyecTBo 0a/1710B (BKJIa4 B peii-

THHT)
CopnepxarenabHasi COCTaBIAIONIAS 9
KomMyHUKaTUBHAs COCTABIISIIONIAS 1
MakcuMaJbHBII 02J11 10

4.2.5. Kpurepuu OueHUBAHHUA IO OLEHOYHOMY cpeacTBy 6, 15, 22, 24 —

KOJUIOKBUYM

Kpurtepuu ouennBanus

KonanuyecTBo 0a/1/10B (BKJIa4 B peii-
THHT)
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ConeprkarenabHasi COCTaBIISIOIIAS 7
KomMMyHUKaTUBHAS COCTABIISIIONIAS 3
MakcuMaJbHbBINA 0211 10

4.2.6. Kputepum oneHUBAHUSA MO oneHOYHOMY cpeacTBy 19 — Cobecenona-

HUE
Kpurtepuu ouennBanus KonnuyecTBo 0a/1710B (BKJIa4 B peii-
THHT)
ConepxarenbHas COCTaBISIONMIAS 25
KomMMyHUKaTHBHAs COCTABIISIIOIIAS 5
MakcuMaJIbHbIN 0211 30

5. OueHouHbIe cpeACTBA (KOHTPOJbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. TecT BXOXHOT0 KOHTPOJIs 0 TeMe “DyHKuumn» (3 cemectp)

(OpHMEHTUPOBOYHBIN BapUaAHT)

1.®OyHKIMSA f HAa3bIBaCTCS OTPAHUYCHHON Ha MHOXECTBE X, €ClTu
a) CyIIeCTBYyeT Takoe yucio M > 0, uro f(x) <M ;
0) cyiecTByeT Takoe unucio M > (), uto aJis a1000ro x € X BBIIOIHIETCS HEPABEHCTBO |f

)| < M;

B) JJig J0o0oro uncna M > () cyliecTByeT Takoe x € X, 4To

If )| < M,

r) 1715 mro0oro x € X cymiecTByeT takoe uucyio M > 0, aro  |f (x)| < M.

2
2. OGnacTeio onpenencHUsS QYHKINUN f(x) = +/lg(x” +x—1) +x—+3 SIBJISICTCS. MHOXKECT-
x f—

BO.

a) (-2;1);

0) (-00;-2] L [1;+00);

B) (-00;-2] U (3;+00);

r) (-00;-2] U [1;3) U (3;+0).

3. MHOXecTBOM 3HaYCHUN QYHKIIMU f(x) =~/4x—x” —3. SIBISACTCS MHOXECTBO:

a) [0;+00);
4.OyHKIMA f(x) =

6) [0;1]; B) [1;3];

sin 5x —2cosx

6+ctg’x

r) [1;+00).

a) orpaHUYeHa CBEepXY, HO HE OrpaHUYEHA CHU3Y;

0) orpanuyeHa;
B) HE OTpaHUYCHA HU CBEPXY, HU CHH3Y;

') OrpaHUYeHa CHU3Y, HO HE OTpaHUYCHA CBEPXY.

S5.Oyuknus f(x) =
a) (-o0;0];

i yObIBaeT Ha:
+x
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0) [0;+00);

B) (-00; +00) ;
r) (-o0; V2).
6.HanmMeHbIMii MOT0XKUTEABHBINA TEpUOA PYHKIUU [ (x) = sin g + cos% paBeH:
a) 2m;
0) 8m;
B) 15m;
r) 30m.
7.OyHKIHA f(x) = 13 ;x SIBJISIETCA :
+
a) YETHOM;

0) HEYETHOI;
B) HU YETHOM, HU HEUETHOM.
5.2. Tect mo moayJawo 3.1. (3 cemectp)

— IpHU n HCUHETHOM

n
1. TlocnenoBaTenbHOCTh X, =1, | ABIISAETCSI:
n +

IIpH n YETHOM
n

a) OECKOHEYHO OOJIBIIIONM;

0) 6ECKOHEYHO MaJIoii;

B) HEOTPAHUYCHHOM, HO HE OECKOHEYHO OOJIBIIION;
') OTPaHUYCHHOM, HO HE OCCKOHEYHO MaJIOH.

nn

SI
2. [locnenoBaTenbHOCTD x, = SABIIACTCS:

n
a) OTpaHUYEHHOM, HO He OECKOHEUHO MaJIOii;
0) 6eCKOHEYHO OOJIBIIION;
B) 0ECKOHEUHO MaJIOH;
') HEOIrPaHUYEHHOM, HO HE OECKOHEYHO OOJIBIION.
3. Jlana mocnenoBaTeNnbHOCTh yucen x,. M3BecTHO, 4To limx, =0. Kakoii u3 Huxe

n—x0

MMPUBCACHHBIX BHIBOJOB 6YI[CT IMpaBUJIbHBIM:
a) MOCJIACAOBATCIIBHOCTD x, ABJISICTCS OECKOHEYHO MaHOﬁ;

0) rmocyenoBaTeIbHOCTh x, HE SIBISETCS OECKOHEUHO MaJoW;
B) TMOCJIEIOBATEIIEHOCTD X, SIBISETCS OECKOHEUHO OOJBIION;

T') HEeJIb3s ClIeJIaTh HU BBIBOJI ), HU BBIBOJ] 0), HU BBIBOJI B).
4. TlocnenoBaTenbHOCTh x, OTpaHUYeHa. YTO MOXKHO CKa3aTh O CXOJMMOCTH 3TOU

II0CJICA0BATCIIbHOCTH :
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a) cxonuresd K uucny 0;

0) pacxoauTcs;

B) MOKET CXOJUTHCSA U PACXOAUTHCS;

') CXOJUTCA K YUCITY, OTIIMYHOMY OT HYJIS.

. X
5. lim x, = a. YTOo MOXHO cKa3aTh O NpeJesie NoCae0BaTeIbHOCTU y, = L :
n—»o0 x
n

a) limﬂzl;

n—®o  x
n

0) lim > e CYILIECTBYET;

n—o  x
n

: xn+]
B) lim ~**' CyIIECTBYET, HO HE paBeH 1;

n—®o  x
n

T') HEJIb3s CJIeJlaTh HU BBIBOJI ), HU BBIBOJ] 0), HM BBIBOJI B).

6. W3BecTHO, YTO MOCIEI0BATENBHOCTE ¥, =3"(x, —3) sBIsIeTCS GECKOHEYHO MAIIOA.

YT0 MOXXHO CKa3aTh O npeaecice nmocjacaoBaTCJIbHOCTHU x,, .

a) limx, =0;

n—x0

0) limx, HE CyIIECTBYET;
n—x0

B) limx, =3;
n—0

T') HEJIb3s CJIeJIaTh HU BBIBOJI ), HU BBIBOJ] 0), HU BBIBOJ B).

5.3. KonTpoJsbHas padora no moayJmw 3.1. (3 cemectp)

I.I/ICHOJIBSySI OHpeI[CJIeHI/IC Hpez[ena tII/ICJ'IOBOI‘/’I IIoCJICA0BATCIIbHOCTH, JOKAXKUTC!
2n—-13 B 2
o 3p+l 30

2. Beruuciure:

. 3n® —4n
a)lim ———
no (p=3)(n+5)

2n+l

4n® —1) !
0)lim| —— ;
)"—m( n’ +4]

Sn
B) lim[ 121+ |
n—w\ 10n —1
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5.4. KonTpoJbHas padora no moayJw 3.2. (3 cemectp)

1. Vcnonw3ys onpeneneHue npeaena QyHKIuu Ha OeckoHeuHocTu 1o Komm, qoka-
2x+1

JKHUTE: lim =2.
oo x+1
2. HonbsyHCB OIIpEICIICHUEM IIpeaeia q)yHKI_II/II/I B Touke mo Komm, mokaxute
. S5x*=7x-6
lim ——— =13,
x—>2 X — 2
3. 3anuimnTe B Hpez[eJILHoﬁ (1)0pMe clieayrolee BBIpaXKEHUE

Ve>03c>0Vx<—c=|f(x)|<e

2—x%, x<|,

4. Jlokazatb, 4To npeaena GyHKIuu f(x) :{ B TOYKE x =1 HE CYIIECTBY-

Jx=1,x>1
eT.
5. Beruuciure:
2
1) lim 2x 27x+3
3 2x —5x% —13x+30
1—cos? 2x
2) im———=—
)x—>0 122
J2x+5-3
3) lim———=
x—2 x_
Yx+1-Ax° +1
4) lim

AT A
5) limly¢ —v+3— ~7x-1]

X—>00

[E—

6) lim 1+ cos3x

X—>0 X

Sx
7 lim(5x+3j
e\ Sx—1

5.5. KonTpoJsbHas padora no moayJ 3.3. (3 cemectp)

1. [Tonp3ysch onpeneneHneM HEMPEPHIBHOCTU (DYHKIIMH «HA A3BIKE € - O», JOKKUTE,
910 QYHKUUS [ (x) =4x* +9 HeIpepbIBHA B TOUKE x, = 4.
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x+1, x<-=2,

%,—2<x<Q

2. JIna pyHKIuu f(x) =1 x MOCTPONTE TpaduK U HAUIUTE:

2x+1,0<x <1,

-3, x2>1.

1) mpoMeXyTKH HENpEepbIBHOCTH; 2) TOYKH pPa3pbiBa; 3) KIACCUPUIMPYUTE TOUKHU
paspeiBa; 4) B TOUKaX YCTPAaHMMOI'O Pa3pbiBa JAOOMpeaennTe GyHKIUIO TaK, YTOObI
OHa CTajla HEIPEPBHIBHOM.

—~ 00N LA W

1.

12.
13.

5.6. Bonpochl K KOJJIOKBUYMY 110 MoayJai0 3.3. (3 cemecTp)

OnpeneneHust HEMPEPHIBHON B TOUKE (PYHKLUU, UX TEOMETPUUECKUN CMBICI.
IIpumepsl.

HenpepbIBHOCTh CyMMBI, NPOM3BEACHUS W YaCTHOTO JBYX HENPEPBIBHBIX
GbyHKUUHA.

Teopema 0 HEMPEPBHIBHOCTHU CIOKHON HYHKIIHH.

Touku pa3peiBa GQyHKIHUU U UX KIacCUpUKAIKS.

IlepBas u Bropas teopemsl bonbrano-Komm.

IlepBas u BrOpas Treopemsl Beliepuirpacca.

Teopema o HenpepbIBHOCTH 00pATHOM (PYHKIIUU.

[lonsiTHe HEMPEPHIBHON (PYHKIIMU B HIKOJIBHOM KypCe MaT€MAaTUKH.

[loHsiTHE CTENEHHN C UPPAIIMOHAIBHBIM MTOKA3aTeNIEM.

[Toka3zatenbHast PyHKIMS HA MHOXKECTBE JEHCTBUTEIbHBIX YHCEI, €€ OCHOBHBIC
CBOICTBA U TpaduK.

Jlorapupmuueckas ¢GyHKIUS HAa MHOXECTBE JIEWCTBUTENBHBIX YHCEIN, €€
OCHOBHBIE CBOMCTBA U IpaduK.

Tpuronomerpuueckue QyHKIMH, UX OCHOBHbIE CBOMCTBA U IpaduKu.

OOpatHble TpUroHoMeTpudeckrue GyHKIMHU, UX OCHOBHBIE CBOMCTBA U TpaduKu.

5.7. Bonpochl K 3k3aMeHy(3 cemecTp)

OHpCIICJIeHI/IC npeaciia YHUCIIOBOM IIOCJIICAOBATCIBHOCTH, €TI0 FCOMeTpI/I‘leCKI/Iﬁ
CMBICII. CXOI[SIHII/ICCH H pacxoaAaIruecs nmocjica10BaTCIbHOCTH. HpI/IMepBI.
HeO6XOIII/IMOC N JOCTATOYHOC YCJIOBUC CYHICCTBOBAHUS ITPCACIIA.

TeOpeMBI 0 CAMHCTBCHHOCTHU IIPCACiia U OT'PAHUYCHHOCTH CXOJSIICHCS TIOCTIE-
JOBAaTCIIbHOCTH.
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AN

1.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

217.
28.

beckoneuHo mainble U O€CKOHEYHO OOJbIINE TOCHeA0oBaTeIbHOCTU. [IpuMepsl.
Teopema o cBsizu 0€CKOHEUHO MaJIo U OECKOHEYHO OOJIBIION Mocaea0BaTeNb-
HOCTEW.

OcHoBHBIE CBOMCTBA OECKOHEUHO MaJbIX MMOCIEI0BATEIbHOCTEH.

OCHOBHBIE TEOPEMBI O MPEAETBHOM MIEPEXOJE B PABEHCTBAX U HEPABEHCTBAX.
Teopemsl 0 npeaene CyMMBbl, IPOU3BEAEHNUSI, YACTHOTO CXOIAIIMXCS TOCIIEI0BA-
TEJIbHOCTEHN.

OnpeneneHne MOHOTOHHOW IMOCIEN0BATENBHOCTH. Teopema O CyLIECTBOBAaHUU
npezena MOHOTOHHOM MOCIEA0BATEIbHOCTH.

Jlemma bepnymum. Yucio e.

Onpenenenue CTATMBAKOLIEHCA IOCIEA0BATEIbHOCTH BIIOKEHHBIX OTPE3KOB.
Teopema 0 BIIOKEHHBIX OTPE3KaXx.

[lonsiTHEe MoamnocaenoBaTeNbHOCTA. Teopema o mpenesie NoANOCIeq0BATEIbHO-
CTH CXOISLIENCA mocaenoBaTelibHOCTU. Teopema bonbsuano-BelepmTpacca.
Onpenenenus npeaena pyHkuuu B Touke no Komm u no 'eline u ux reomerpu-
yeckuil cMbici. [loHsTue npenena GyHKIMU B IIKOJIBHOM Kypce MaTeMaTUKH.
Teopema 00 SKBHBaJIEHTHOCTH ONpENETICHUN mpenena (yHKIUU B TOUKE IO
Komm u o I'eline.

Omnpenenenus OJJHOCTOPOHHUX TpenenoB QyHKIUU B Touke. [Ipumepsl. CBs3b
npenaena QyHKIUH B TOYKE U OJTHOCTOPOHHUX MPEAEIIOB B 3TOM TOUKE.
Onpenenenue 6eckoHEYHOro npeena GYHKIMU B TOUKE U €r0 T€OMETPUUYECKUI
cMmbIca. [Ipumepsr.

Onpenenenue npenena (GyHKUUA HAa OECKOHEYHOCTH U €ro0 I'€OMETPUYECKUM
cMmbIca. [Ipumepsr.

Onpenenenuss 6ECKOHEYHO Majoi U OECKOHEYHO OOJbIION (GYHKIUNA B TOUKE U
Ha 6eckoHeyHOCTH. [Ipumepsl.

OcHOBHBIE CBOMCTBA OECKOHEYHO MajbIX U OECKOHEYHO OOJBIIMX (YHKUUNA B
TOYKe (Ha OECKOHEUHOCTH).

ITepBeiit 3ameuarenbHbli npenen. [Ipumepsl.

Bropoii 3ameuarenbubii npenen. [pumepsr.

Teopema o npesnene MOHOTOHHOM Ha MPOMEXYTKE G YHKIUH.

Teopembl 0 ipenenax CyMMbl, IPOU3BEACHUS U YACTHOTO ABYX (DYHKIIHA.
Onpenenenus: HeNPepbIBHON B Touke GyHKUIUU. [Iprumepsl.

Teopembl 0 HEMPEPHIBHOCTH CIIOKHOM U 00paTHOMN (G yHKIIHA.

OAHOCTOPOHHSS HEMPEPBIBHOCTh. TOUKHM pa3pbiBa GYHKIHMHU U UX KiIaccH(pUKa-
LU

IlepBas u Bropas teopemsl bonbuano-Komm.

IlepBas u BrOpas treopemsl Beliepurpacca.

[lonsiTHE CTENEHU C UPPALMOHATBHBIM MTOKA3ATEIEM.
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5.8. TecT BXOXHOI0 KOHTPOJIsI IO BBEIEHUIO B aHAIN3(4 cemecTp)
(OpHMEHTUPOBOYHBIN BapHAHT)

1.OyHKIUSA f HAa3BpIBaCTCS OIPAaHUYCHHON HAa MHOXKECTBE X, €CIIH

a) CyIlecTByeT Takoe unucio M > 0, umo f(x) <M ;

0) cymecTByeT Takoe unuciio M > 0, ymo s moboro x € X BHIMOTHICTCS HEPABEH-
cTBO |f (x)| < M,

B) /U1 JitoOoro uncia M > () cymiecTByeT Takoe x € X, uto  |f (x)| < M;

r) 17151 1100010 X € X cymiecTByeT Takoe unuciio M > 0, uro |f (x)| < M.

2.Yucino a Ha3bIBaeTCs NpeeoM YUCIOBOM MOCIEI0BATENbHOCTH X,;, €CIIU
1 o
a) i € = ) CYLIECTBYET TakOH HOMEP 1y, “ITO 15 BOEX 1>1, BBITOIHAETCS HEPABEHCTBO X, - d

<g

0) niis 1r060ro € > () CylIecTBYeT TaKOW HOMED 7y, YTO JUIS BCEX 71>1,) BBIOJHS-
€TCS HEPaBEHCTBO |x, - a| < &

B) AJs T000TO & > () cynmiecTBYeT TakKoWd HOMEp 7y, UYTO OIS BCEX YET-
HBIX 71>1( BBITIOJHACTCS HEPABEHCTBO [x, - a| < &

r) aus aboro & > () cymecTBYeT TaKOW HOMEp Mg, YTO JUIS BCEX H>Hy
BBITIOJTHSIETCS HEPABEHCTBO X,<a + &.

3.DyuknMs f, onpeneacHHas B TOYKE Xy M1 HEKOTOPOH €€ OKPECTHOCTH, Ha3bIBACTCS
HENPEPBIBHOM B 3TOU TOUYKE, €CIIN:

a) CyIIECTBYET & > () TaKoe, UTO JUISl BCEX X, YAOBICTBOPSIOIINX
HEPaBEHCTBY [x — Xxg| < O, BBIMIOJIHIETCS HEPABEHCTBO [f (x) — f (xy)| < &;

0) mist moboro € > () cymecTByeT Takoe 0>0 u Takue X, 4TO U3
HEPaBEHCTBA |[x — Xg| <O cClIeNyeT CIpaBeJIMBOCTb HepaBeHCTBA |f (X) — f (xy)| < &;

B) 1 M00oro & >0 cymecTByeT Takoe 0>0, 4To JIsl BCEX X,
yJIOBJICTBOPSIIONIUX HEPABEHCTBY X < X)+0, BBIMOJIHACTCS HEPABEHCTBO |f (X) — f (x|
<g;

r) ajs awboro € > () cymecTByeT Takoe 0>0, 4To 11 BCEX X,
yJIOBJICTBOPSIONIUX HEPABEHCTBY |x — Xy| < O, crpaBeIMBO HEPaABEHCTBO |f (x) — f

(xo)| < &.

4.Touka x, siBisieTcst Toukoi pazpsiBa Il pona ais pynkumu f; ecnu:

a) mpenen pyHKIUHU f B TOYKE Xy HE CYIIIECTBYET; 0) byHkIUA f HE onpeeneHa
B TOYKE X;
B) lim_of(x) = lim Of(x) = f(x,); r) lim f(x)=o00.
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-1, ecru x <0,
5.0opmyna f(x)=<x>, ecu0<x<1,.

x—1, eciu x>1

a) 3a7aeT PYHKITHIO Ha (-00; +o0); 0) 3agaet ¢pyHkumto Ha [-1;1];
B) HE 3a7aeT (QYHKIIUIO Ha (-00; +o0); r) 3aaaeT ¢pyHKIHIo Ha (-00; 0] U [1;+00).
6./l dyHKIMU f(x) = 4/lg(x* +x-1) + al +§ D) =
Y —
a) (-2;1);  6) (-00;-2] L [15+00); B) (-00;-2] U (3;F00); r) (-o03-2] L

[1:3) U (3;+00).
7. f(x) =v4x—x* -3. E(f) =
a) [0;+o0);  ©0)[0;1];  B)[1;3]; 1) [1;+00).

sin 5x —2cosx

8.OyHkMsA f(x) =

6+ctg’x
a) orpaHUYeHa CBEPXY, HO HE OrpaHUYEHA CHU3Y, 0) orpaHUveHa;
B) HE OIpaHMYCHA HU CBEPXY, HU CHU3Y; I') OTpaHUYEHA CHU3Y, HO HE Orpa-
HUYEHAa CBEPXY.
9.OyHKIMA f(x) = i yOBbIBaeT Ha:
+Xx

a) (-0;0];  0) [0se0);  B) (-o0;Fe0) 5 1) (005 N2).
10.HarMeHbIIMI MOJT0KUTEIBHBIN TIepuoa GYHKIUU [ (x) = sin g + cos% paBeH:

a)2m;, 0)8m; B) 15m; r) 30m.

X

11.OyukUa f(x) = 3
1+3°

a) 4YeTHOW;  0) HEYETHOW; B) HM Y€THOM, HU HEUCTHOMA.

ABIIACTCA:

12.Ecnu (o,) — 6eckoHeyHo Manas, a (X,) — orpaHu4eHHas, To (o, -X,)

a) He UMeeT Mpesena; 0) 6eCKOHEUHO MaJias;
B) 0ECKOHEUYHO OO0JIbIIas; ') HUYETO OIPEJIeIICHHOTO CKa3aTh HEJIb34.
. X
13.Ecnu (x,) u (1,) 6eckoHeuHO Majble Ipu 1 —> 0, U Y, # 0, To lim ~*
Nn—»o0
Yn
a) paseH 0; 0) paBeH 1;
B) HUYETO OIPEACIICHHOTO 00 3TOM Tpejielie CKa3aTh HEJIb3; T') paBeH +oo.
2n+l
. (3n+1
14.1lim =
o\ 3p -2
2
a)l; 6)e’;  6)e’;  2)o.

15. lim cos3x—cosx

x—0 x2
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a)0; 0)—4; B)4; r)2.

16. lim(\/x2 +x+1—~/x +1):

a)0; 6)%; 6)1; 2) oo,

—x?%, ectux<0,
B TOYKe X = 0

17. Dynryus f(x) =1 |
x°, ecmux>0
a) HeTpepbIBHA;  0) HEMpEepbIBHA TOJILKO CJIEBA;

B) HEMPEphIBHA TOJILKO CIIPaBa; I') pa3pbIBHA.

-1, ecru x < -1,
1
18. Dyuxyus f(x) =1 x
x, ecmu 0<x<1,

, eciu —1<x<0,

2, ecaux>1.

TEPIUT pa3pbIBbI IEPBOTO POJa B TOUKAX:
a)x=0; x=1; 0)x==%1; B)x=-1; x=0; r)x==£I; x = 0.

5.9. KonTpoJsbHas padora no moayJw 4.1. (4 cemectp)

. o 1
1. Haiitu npousBoiHbIle PYHKIUNA: a) y =In (arccosfj; 6)y=(x"+ 3)6 ;
X

t

X =C0S—,

8) 2

o2 b

y=1ig >

2. HamucaTth ypaBHEHHE KacaTelbHOW K KPUBOM y =x’ +2x — 1B TOUKE ee mepeceye-
HUS C KPUBOK y =2x>.
o .2 .
3. JIBwxkeHue MaTepuanbHOW TOUYKM OCYHIECTBISIETCS IO 3aKOHY f(¢)=sin t'. Haiitu
Ha TPACKTOPUU JABMKEHHUS TOUKH MOKOSL.
4. BBIYHCITHTH IPHOIMKEHHOE 3HaYeHne QyHKImH y=sin 16’

5.10. KonTpoabHasi pa6ora mo moayJw 4.2. (4 cemecrtp)

In(x* -8
1. Berauciaure lim # )
=3 x 4+ 2x—-15
o o 1
2. HaiiTu acUMIITOTHI KPUBOM y =
2x" +x—1
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3. Haiitu HaumOosblliee ¥ HauMEHbIlIEe 3HAYCHUS (YHKIIUU y:x+\/; Ha OTpE3Ke
[0:4].
1
xsin—, x#0 o
4. Jlokasath, 4T0 PyHKIHUS f(x)= X He sBIseTcs nuddepeHnupyeMoin B
0, x=0

TOYKE x=0.

5.11. KonTpoabHasi pa6ora mo moayJw 4.3. (4 cemectp)

. X+’ x

1. Haittu yactHble npou3BoaHbie U JuddepeHunan QyHKIUU z="—"—- arcig— B
X y
touke (1;1).
2. Hanucatb ypaBHEHUS KacaTelbHOM TUIOCKOCTH M HOPMalIM K IMOBEPXHOCTH
z=x"+y + 2x — 3y B Touke (0;0;0).
_ xt2y,2 2

3. UccnenoBath Ha DKCTpeMyM QPYHKIHIO z =€ (X -)°).

o _ 2 2
4. Halitn HanOoJibIliee U HAUMEHbBIIee 3HaueHus (QYyHKIUM z =X —) — 2xy + 2x + 6y
B TPEYTOJILHUKE, OTPAHUUYEHHOM OCSIMH KOOPAMHAT U IipsiMord x +y — 3 = ().

. . 2 2
5. Haiitu monHoe mnpupaiieHre U NoiHbii auddepenuman pynkmuu f(x,y) =x7)” B

Touke (2,2),eciiut Ax = 0,01 u Ay =-0,02, CpaBHUTH UX.

5.12. Bonpocskl k 3aueTy(4 cemecTp)

1. Tlonstue QyHkuuu ogHOM mepemeHHON nuddepenuupyemoit B Touke. HeoOxo-
JAUMOE U I0CTaTOYHOE YCI0BUE AU(PHEepEHIUPYEMOCTH.

2. Csa3b Mexny AuddepeHInpyeMocTbi0 PYHKIMU OJHOW MEPEMEHHON U ee He-

MIPEPBIBHOCTBIO.

JlokazarenbcTBO npaBmil qudPepeHrnpoBanus PyHKIIMU OJHON epeMEHHOM.

Teopema o nuddepeHpoBannn CI0KHON (HYHKIUHA OAHON MEPEMEHHOI.

Teopema o nuddepenpoBannu 00paTHON HYHKIHH.

BriBog dhopmyn A BBIYUCIEHHS] TPOM3BOAHBIX MOKAa3aTeIbHOM, Jlorapudmude-

CKOM, TPUTOHOMETPUYECKUX U OOPATHBIX TPUTOHOMETPUUECKUX (PYHKIIUH.

7. IlpousBoaHbIE BBICHIUX MOPSAKOB GYHKIHUHM OJHOM MEpEeMEHHONU. MexaHnueckoe
HCTOJIKOBAaHHME MPOU3BOAHOMN 2-Tr0 MOPSAIKA.

8. MuBapuantHoCcTh QopMbl nuddepeHimana nepBoro nopsaka (QyHKIUU OJHON
IIEPEMEHHOM.

9. Huddepenunansl BRICIINUX MOPSAKOB GYHKIMU OJHON nepemenHoi. Hapyienue
WHBAPUAHTHOCTH UX (DOPMBI.

10. Teopembr @epma, Poins, Jlarpanxa, Komm.

11. YcnoBue nocTossHCTBA (PYHKITHH.

12. YcnoBust MOHOTOHHOCTH U CTPOTOM MOHOTOHHOCTU (DYHKITHIA.

AN
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

26.

217.

OkcTpeMyMbl QYHKIMHM OJHOM nepemeHHON. HeoOxonumoe yciaoBue CyliecTBO-
BaHMS DKCTPEMYMA.

[lepBoe nOCTaTOYHOE YCIOBUE CYIIECTBOBAHUSA IKCTpeMyMa (DYHKIHI OJTHOH Tie-
PEMEHHOM.

Bropoe nocraTodHoe yciaoBHUE CYIIECTBOBAHUS IKCTpeMyMa (DYHKIIMHU OJHOM Tie-
PEMEHHOM.

Hanpasnenue Beinykiioctu kKpuBoi. Touku neperuoa.

AcuMnToTsl rpaguka QyHKIIIH.

[lonsiTne PyHKUMN HECKOIBKUX NEpeMeHHBIX. ['paduk QyHKIIMM ABYX NepeMeH-
HbIX. JIMHUK ypOBHSI.

[Ipenen pyHKIMM IBYX NEPEMEHHbIX.

HenpepbiBHOCTh (hyHKIIMU JBYX NepeMeHHbIX. OCHOBHBIE TIOHATHS U CBOWCTBA.
[Honstue nuddepenuupyeMort GyHKIMM HECKOJIbKUX MepeMeHHbIX. Heobxomu-
Mble yCI0BUS AU HEepeHInPyEMOCTH.

Hloctarounble ycnoBus qudpepeHuupyeMocTd (PyHKIIMHU IBYX EPEMEHHBIX
[loHsiTHE YAaCTHBIX MPOU3BOAHBIX (YHKIIMH HECKOJIbKUX MepeMeHHbIX. ['eomer-
PUYECKUI CMBICI YACTHBIX MPOU3BOIHBIX (PYHKIIMH IBYX EPEMEHHBIX.
HuddepenumpoBanue ClIOXHBIX QYHKIUNA IBYX MEPEMEHHBIX.

[lonsatue nuddepenunana QyHKIUU IBYX NEPEMEHHBIX, €T0 T'€OMETPUUYECKUN
CMBICJI, UHBAPUAHTHOCTH (POPMBI.

YacTHble MPOU3BOAHBIE BBICIIUX MOPSAJIKOB (DYHKIMUU JBYX MEPEMEHHBIX. Y cio-
BUSI pABEHCTBA CMELIAHHBIX YaCTHBIX TPOU3BOIHBIX BTOPOrO MOpPsIKA.
OKCTpeMyMbl PYHKIUHU ABYX NEPEMEHHBIX.

5.13. TecT BXOAHOT0 KOHTPOJIA

no 1udpPepeHunaIbHOMY HCHHMCIEHNIO GYHKIIMIA OHOM MepeMeHHOoi (S cemecTp)

(OpHMEHTHPOBOYHBIN BapHAHT)

Yacmo 1. B 3a0anusx 1—15 ykaosicume 6yxkgy npasuibHo20 omeema

1.

Jlana ¢pyskums y = 3/x. Ee npousBoaHas B TOUKE X, = 2, COIJIACHO OIpesee-
HUIO, HAXOUTCA 1o popMmysie:

3 %/_
- Ax -2 Yav+2 -VAx
a) lim ———; B) lim Ax+2 Ax;

x—>2 x-=2 Ax—0 Ax

C Ax+2-32 . Yaxc =32

0) lim ; r) lim ——.

x—2 x—=2 Ax—0 Ax
HenpepwiBHocTh QyHKIIMM 117151 €€ MU dHepeHIIUPYEMOCTH SBISIETCS YCIOBUEM
a) HeoOXOUMBIM; B) HEOOXOUMBIM H IOCTAaTOYHBIM;
0) 10CTaTOYHBIM; I) H1 HEOOXOIUMBIM, HU JJOCTATOYHBIM.
Oyukius auddepeHuupyemMa B TOUKE X,, €CITU
a) OHa HelpepbIBHA B TOUKE X,; y

0) ©MeeT B ATOM TOUYKE MPOU3BOJIHYIO;
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B) UIMEET B TOUKE X, OJJTHOCTOPOHHHE MPOU3BOIHBIE;
) CYUIECTBYET Mnpeaen PyHKIUU B TOUKE X,.

4. BepHo i, uto ecnu pyHkuus f auddepeHnupyema B TOUKEe X, 7 pas, TO OHA
nuddepennmpyema B Touke x, (n—1) pas ?
a) 1a;  B) HUYETO OMpPEIEIEHHOTO CKa3aTh HEllb- y
341 Y
0) HET; TI) APYroil BapuaHT. //\

5. Ha puc. 1 uzo6paxen rpadux yHkauu y = f(x). Sa |0 b\ x
[MpousBogHas )’ paBHA HYJIO B TOUKaX
a) a, 0, d, 6) bbc; B) b, 0,c; 1) abec Puc. 2

6. Ha puc. 2 uzobpaxken rpaduk nmpou3BoiHON HEeKOTOpoi ¢hyHkiuu. Kakoii u3 puc.
a)-T) uzoOpaxaeTt BuJ rpapuka QyHKIUN ?

!

a) 0) B) r)

\

a b X

N \ / RN
b x aN_/b “x /1 b\ x

>
>

7. Ha puc. 3 uzobpaxen rpaduk pynkuuu f. Kakue u3 yrBepxaeHuil 1—5 UCTUHHBL:
1) dynkuus f nuddepenunrpyema Ha MHOKECTBE R;
2) ¢dyukuus f He nuddepenurpyema B Touke x,= 0;

3) dynkuus f umeer B Touke X,= 0 SIKCTpEeMyM; y)
4) ¢yukuus f He uMeeT B TOUKe X,= 0 IKCTpeMyMma;
5) Touka x,= 0 — kpuTHyeckas Touka GyHKIHUH ? 0 x
a) 1),2),5); 0)2),3); B) 2),4),5); 1) 2),3),5).
8. IIpousBoaHast QyHKIMH y = ¢”" paBHA Puc. 3

a) ¢ 6) 2¢; B) 0; r)2me™ .
9. I'maBHOIi yacThio pupaieHus Af (x,) rTuddepeHunpyemoii B TOUke X, (PyHKIUU
[ sABIsAETCA BBIpaXKEHHE
a) f'(xo); 6)f(x0+Ax) _f(xo);
B) f'(x,)-Ax, f'(x,)#0; r) a(Ax)-Ax.
10. I'eomerpuuecku auddepeHuan GyHKIUU B TOUKE O3HAYAET
a) IpuUpanieHue OpAuHATHl TOYKU KPUBOM;
0) npupaleHue OpJMHAThl TOYKU KacaTeJIbHOM;
B) TAHIC€HC yTjia HaKJIOHA KacaTelbHOH K ocu OX;
) OTPE30K CEeKYIIEeH, 3aK/IFOUEHHBIN MEXITy TOUKaMHi Ha KPUBOIA.

11. ludpdepenuuman GyHkuu y = arcsin 2x paBeH
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2) 2 _ 5) 2dx _ B) dx _ ) 2dx
J1—ax?’ N W1 —4x? 1—x2

12. YrnoBoit k03p(HUIMEHT KacaTeIbHOM, MPOBEEHHON K KPUBOU y =

2x+1

B TOY-
X

Ke X,= 1, paBeH
a0, o0 1, B —-1; 1) 3.
13. ®ynximsa y=x> -4/l —x UMeeT MHHHEMYM B TOUKE
4 4
a —; 0 —:; B)O 1)l
) s ) 3 ) )

14. HauGonbiree 3Hadenne QyHKIUHA y =Xx° + 6x°+ 12x + 8 Ha otpeske [1;2] paBHO

a) 8, 0) 27; B) 64; 1) 48. y
15. KpuBas, uzoOpaxeHHasi Ha puc. 4, BbIITyKJa BBEpX Ha : /
IPOMEXKYTKE xi/ o oNG Sx x
a) (x323);  0) (x;0);  B) (x3x3); 1) (0;x4).
Yacmos 2. B 3a0anusax 16—20 3anuwume omeem Puc. 4

16.ITpuBeauTe nmpumep QYHKIMM HEMPEPBHIBHOW, HO HEe AU(dEepeHIIMPYyeMOi B TOUKE
x=1.

17.1lpuBeaute npumep (QYHKIHMH, KOTOpask UMEET B TOYKE X, DKCTPEMYM, HO HE
muddepeHupyemMa B HEM.

2x+1, x<0,

3

muddepeHupyemont B Touke x,=0 ?
-x7, x>0

18.5Bnsiercs mu pyHKIUA Y ={

19.Haiinure nponsBoanyio GyHKIHH y = In*~/3x + 4 .

20.Haiinure 3nauenne y" (0) st GyHKIuH y = €™

5.14. KonTpoJbHasi pa6oTa mo moayJmw 5.1. (5 cemecrtp)

BBI‘{I/ICJII/ITB I/IHTeI‘paJIBII
1. [In(4x> +1)dx.
dx
2. .
I X 4+xt+2x+2

dx
3 J‘cosx—l '
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4 J‘ 1+x
1+«/1+x

0

5.

1

tg(x + 1)

cos”(x + 1)

6. sz-e3xdx.

Nk WL

*®

5.15. Bonpochbl K KOJUIOKBHYMY 110 MoayJ10 S.1. (5 cemecTp)

[lonsTue mnepBooOpa3HON, OCHOBHBIE TEOPEMBI O MEpBOOOpPa3HbIX. [IpuMepsi.
VYcnoBue, mpu KOTOPOM JaHHas (QYHKIMS SBJISETCS NEPBOOOPA3HON HEKOTOPOt
(GyHKUIMU HA TPOMEKYTKE.

Heonpenenenuslii UHTErpall, €ro CBOMCTBA.

Tabnuia OCHOBHBIX HHTETPAJIOB.

Metox HENOCPEACTBEHHOI'O UHTETPUPOBAHUS, IPUMEPHI.

Meton 3aMeHbI iepeMeHHOM. [[pumepsl.

Merton uHTErpupOoBaHus 10 yactam. IIpumepsl.

WNuTerpupoBanue palMoOHANBHBIX (YHKIUNA, METOJI HEONpPEAEIeHHbIX KO u-
LIUEHTOB.

HuTerpupoBaHue HEKOTOPBIX TPUTOHOMETPUUECKUX (PYHKIUH.
HNHTerpupoBaHre HEKOTOPHIX UPPALUOHAIBHBIX BBIPAKCHUM.

5.16. KonuTpoJjbHasi pa6oTa mo moayJmw 5.2. (5 cemecrtp)

Haiitn mmmomaas ¢urypsl, orpaHMYeHHON JUHUAMH: ) = x> + 2x + 3,
y=x"—4x+3.

Haiitu 00beM Tena, moaydyeHHOro pu BpaleHuu BOKpyr ocu OX
KPUBOJIMHEWHON Tpalleliui, OrPaHUYECHHON JIMHUSAMMU:

y=@x-1)7 x=0, x=2, y=0

Beraucnute JvMHY TyTd KpUBOU:

x =2(cost+tsint),
(_ b <™

y =2(sint —tcost). 2

HaiiauTte LEHTp TSHKECTH YETBEPTH OKPYKHOCTU X~ + y° =4, pacIonosKeHHO

B [IEPBOM KOOPAUHATHOM YETBEPTH.
Haiinure paboTy nepeMeHHOro ToKa, U3MEHSIOLIErocs o hopmyiie

) 2
I =1, sin®t 3a IPOMEKYTOK BPEMEHU [0;— , €CITH COTIPOTHBIICHHE IICTTH
10

paBHO R.
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5.17. TeMbl I0KJIAI0B 110 MOAYJII0 5.2. (5 cemecTp)

Beluncnenne miuomaneil B HOMSAPHBIX — KOOpAWMHATaX C  IOMOIIBIO
OIIPENIEJICHHOr0 UHTETpaa.

[Tpunuun Kasansepu.

KpuBu3Ha miockoil KpuBOu.

ITnomane MOBEPXHOCTH BPALLCHUS.

Teopems! I'ynbpauna—ITanma.

BrluncieHrne MOMEHTOB MHEPLMH C ITIOMOILBIO ONPEIEIICHHOTO UHTErpasia.
Boruncienne paboThl TNEPEeMEHHOM CHIJIBI C TOMOIIBIO  OIMpPEAeSIEHHOTO
MHTETpala.

5.18. KonTpoabHas padora no MmoayJamw S.3. (5 cemecrp)

. I3MenuTh MOPAAOK HHTCTPUPOBAHUA U ITIOCTPOUTH 0071aCThb HHTCTPUPOBAHUA:

V2-x 2y
[fndy;  6)[dv] f(x,p)dx.
0 1 1

y

1 Jx 2
a) [dx [ f(x,y)dy +[dx
0 0 1

Berauciautb HUHTCI'paJIbL:

a)”sin(x+y)dxdy, D:y:0,y:x,x+y:%;
D

0) I(xy — y")dx+xdy, L:nmyramnapaGomsl y =2x> ot A(0;0) no B(1;2).
L

C nomorsto ¢popmyiiel ['prHa npeoOdpa3oBaTh JaHHBIN KPUBOJIMHEWHBINA UHTE-

Inx 2 2 2
rpall K IBOMHOMY (HE BBIYUCIIATD): f— -y dx+(x"Iny+In° x)dy.
70X
BeruncnuThb ¢ MOMOIIBI0 IBOMHOTO HHTErpajia o0beM Tella, OrPaHUYECHHOTO

MOBEPXHOCTSIMU: X + Yy =6,y =~/3x,z =4y, z =0.

. Beruucnurs ¢ IIOMOIIBIO KpHBOHHHCﬁHOFO HHTCI'paJia 1mjionaiab q)HprBI, JIC-

JKaILeH B IIEPBOY KOOPAMHATHON YETBEPTU U OIPAHUYEHHON YaCTBHIO DJUIMIICA:
x =3cost, y=2sint.

5.19. Bonipochl k co0ece1oBaHnIO(S cemecTp)

. 3a11aq1/1, MPUBOIAIIUEC K ITOHATUIO OIIPCACIICHHOT'O MHTCTPAJIa.
. I/IHTeI‘paJIBHaSI CymMmMa. OHpCI[GHCHHBIﬁ HHTCTPAJI KaK IPCACII MHTCTPAJIbHBIX

CyMM.
CBolicTBa OIIPENEIEHHOT0 nHTEerpaia. Teopema o cpeJHEM 3HAYCHUMU.
PaBHoMepHas HenpepbIBHOCTH (yHKIMM. Teopema Kanrtopa.

. H606XOIII/IMOC YCJIOBHC CYHICCTBOBAHUA OIIPCACIICHHOI'O MHTCTpaJia.
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Cymmbl [lapOy, ux cBOWCTBA.

Heo0Oxonumoe 1 10cTaTOYHOE YCIIOBUE UHTETPUPYEMOCTH.

Krnaccel uHTerpupyeMbix QyHKIUH.

9. OmnpeneneHHbI HHTETPAJ C IEPEMEHHBIX BEPXHUM IIPEIETIOM.

10.ITepBooOpaznas ot HenpepbiBHON GyHKIUKU. Popmyna Heiotona-JleliOnuna. .

11.HecoGcTBEeHHBIE HHTETPaIbl IEPBOTO U BTOPOTO PoOJa

12.TlonsiTHe KBaApupyeMOCTH MIocKkoi ¢urypsl. [Inomans kBagpupyemoit pury-
PBI.

13.Heob6xoaumoe 1 10CTaTOYHOE YCIOBHE KBAIPUPYEMOCTH TUIOCKOU (PUTYpPBHI.

14.KBanpupyeMoOCTh KpUBOJIMHENHON Tpanenuu. BeluucineHue miomaan mpous-
BOJIbHOM IJIOCKOH (PUTYPBHI.

15.1lonsiTue kyoupyemoro tena. O0beM KyOupyeMoro tena.

16.KybupyemocTh MUIHHApA.

17.Bbiuncienne o0beMOB Tell M0 33JaHHBIM MONEPEYHBIM CEUEHUSIM.

18.Brrancienue 00beMOB TeJ BpAIICHHUS.

19.1loHsiTHE CHIPAMIIAEMOCTH IYTH U €€ JJIUHBI.

20./locTaTo4yHbIE YCIOBUS COPSIMIISIEMOCTH TyT'H. BpIUKMCIIeHUE JJIMHBI JYTH.

2].Puznueckue NpuiI0KEeHUs ONPEAECICHHOIO NHTErpaa.

22.3ama4a 06 o6beMe IMUIMHAPUIECKOTO Tea.

23.1ToHsiTHE O ABOMHOM MHTETpA€, €Er0 FEOMETPUUECKHUI CMBICIL.

24.YcnoBus CylIECTBOBAHMS M CBOMCTBA JABOMHOTO MHTErpaa.

25.Bpluncnenue TBOMHBIX MHTETpaioB (Ciiyyail MpSIMOYTrOJIbHOM U KPUBOJUHEH-
HOI 00J1aCTH).

26.1ToHsTHE O TPOWHBIX UHTErPAIAX U UX BBIYUCIICHUE.

27.KprBOJIMHEWHBIE HMHTETpajbl IO KOOPAMHATAM, CBOWCTBA KPUBOJUHEWHOTO
WHTErpana.

28.Bpruucienue KpUBOJIMHENHBIX HHTETPAJIOB.

29.CB3b IBOMHOTO ¥ KpUBOJIMHEWHOTO HHTErpana. @opmyina ['puna.

®© =N

5.20. TecT BXOHOT0 KOHTPOJISI 110 HHTEIPAJIbLHOMY HCYHMCJIEHUIO. (6 cemecTp)
(OpUEHTHPOBOYHBbII BAPHAHT)

1. IlepBooOpa3zHoii 17151 QYHKIUU Y = cos” X Ha MHOXeCTBE R sIBISIETCSI byHKIMSA
2x—11+sin2x

4
2. OyHKIMA y=|x+2| MOXET OBITH MEePBOOOPA3HON HEKOTOPOH (YyHKIHM B IMpoOMe-

A. y=sin*x B. y=sin2x C. y=7+2x+sin2x D.y=

KYTKE

A, [-3;0]. B. B.[5-1]. C. C.[-1;0. D. D. (~»;+x).
3. Ecim J(x) :Ixezdx, 10 J(1)=3, KOr/]a ¢ paBHO

A. 3. B. 0. C. 3. D. 1.
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4. Eciu J(x) :Iﬁ’ TO J(2)=4, KOr/a ¢ paBHO
_
A. 3. B. . C. 0. D. 2.

5. Ecimi J(x)=|cos’ xdx, T0 J z zz, KOrjia ¢ paBHO
2 2 P

AL B. 0. c. = D. - %,

4 2 4
6. B cemeiicTBe MHTErpaibHBIX KPUBBIX (QYHKIUU y = o yepe3 TO4Ky P (g, 0)
MPOXOJIUT KpUBas

A. y=tgx. B. y=1- ! C. y=1-ctgx. D. y=-crgx.

7. JIBa Tena Hayaj M JBMDKCHHE IO TPSIMOM OJHOBPEMEHHO B Pa3HBIX HAIPABIICHUSIX
13 0HOH Touki. CKOpPOCTh HepBoro v, (f) = 2¢* — 3¢ + 1, cKopocTh BTOPOro v, (£) =
27 + 5t -3 (cKopocTh m3MepsieTcst B M/c). Bpemsi, uepes koTopoe Tena GymyT OT Ha-
YJaJIbHOW TOYKHM HAa OJJUHAKOBOM PACCTOSIHUH, PABHO

A. 2c. B. 4c. C. 10c. D. lec.

8. He BbIUMCIIsisE HHTErPajioB, a UCXOMAS U3 YCIOBUH MHTETPUPYEMOCTH, YOeKIaeMcs,
3

4YTO OYJET KOPPEKTHO MOCTABUThH BOMPOC O BBIUMCIECHUU WHTETpaia j f(x)dx nns

byHKIIIH h

A. f(x)zi B. f(x)=tgx  C. f(x):(éjx D. f(x)=

{—l,a"ﬁé’e‘ —1<x<0,

In x,anée0 < x <3.

9. Cpexree 3HaueHHe GyHKIMH ¥ = —3x° + 4x Ha oTpeske [0; 3] paBHO
A, 3. B. B. -9. C. C. 3. D. D.o.

10. OcHoBBIBasICh Ha reoOMCTPHUUCCKOM CMBICJIC OIIPCACIICHHOTO MHTCTPAlia, y6e>1<;1a—

0
€MCsl, UTO UHTErpall j V25-x? dx paBen
-5

2n. B. B.%SD. C. C.100. D. D.50.

A.

11. Inowaas GUrypsl, OrpaHUIEHHON KPHBOIL y* = 3x 1 MpsMOii x = 3, paBHa

A. 3. B. 12. C. 6. D. %
12. ®urypa, onucanHas B 3aaa4ue 11, Bpamaercs Bokpyr ocu ox. O0beM Tesa Bparile-

HHA PaBCH
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A. 2700, B. 5477, C. ¥n D. 22—777

5.21. KonTpoJbHasi padora _mo MoavJm 6.1 no teme “UmucioBbie psijibl”(6 ce-
MecTp)

1. YKa}KI/ITC, KaKHuC H3 pAAOB YAOBJICTBOPAIOT HCO6XOI[I/IMOMy MMPpU3HAKY CXOAHUMO-
CTH:

1 1 11
1) —+§+§+z+... ; 2) IH—+—+=+..; 3) 2 ﬂ+6+8+ 4) 1+ ﬂ+ 0 +E+
2 4 6 8 357 1 3 57 5 10 17
2. YKaxuTe, KaKie U3 psAI0B 3aBEIOMO PACXOIATCS:
® 100 © 1 = (5)"
)Z—' ) X—s )X 4)2(—) :
n+1 n= 1n n=1vn n=1 2

3. I/ISBCCTHO NIOBEJICHUE TI0CTIE0BATENBHOCTH YACTUYHBIX CyMM {S,} psjna. YKaxKu-

TC, B KAKUX CIOyYaiaX psaa CXOAUTCA:
4. DlimS, =In5; 2)limS, =0 ; 3)11mS =cos5 ; 4) lim S, =oo.

n—o n—o n—oo

5. YKaxuTe, B KAKUX CIy4dasX ps Zan CXOJUTCS aOCOJIIOTHO:

n=1

0 0
1) Ya, cxomurcst; 2) ¥ |a,| cxomutes; 3) Z —la,| cxomures.
=1 n=I n=I

5. Hccnenyire psaapl Ha CXOIUMOCTb:

5.22. Bonpochl K KOJUJIOKBHYMY 110 MOYJII0 6.1. (6 cemecTp)

1. IloHsATME 4YMCIOBOrO psANa, YACTUYHOM CYMMBI PsJa, CXOISALIMXCS U Pacxons-
LIUXCS PSAOB, CYMMBI pAA.

2. I'apmoHnueckuil psaa. I'eomeTpuueckue psaasbl.

CBoliCTBa CXOISIIMNXCS PSIIOB.

4. TloHsTHE MOJOXKUTENBHOTIO psiaa. [Ipu3HaKM CXOIMMOCTH NOJIOKUTEIBHBIX Psi-

JIOB: HEOOXOAMMBIM U TOCTATOYHBIM, MpeaeNbHbIi MpU3HaK cpaBHEeHMs, Jlanam-

oepa, Komu. IlepemecturensHoe CBOMCTBO CXOJALIMUXCS PSIIOB.

[TonsiTue 3nakouepeayromerocs psaa. Teopema JleOnua.

6. Ilonsitue abcontoTHO cxozsuierocs psana. CBoicTBa a0CONMIOTHO CXOISALIUXCS Psi-
10B. JlocTaTouHbIN MPU3HAK a0COTIOTHON CXOAMMOCTH YUCIOBOIO PAA.

W

e
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7. Tlonsitne (QyHKIMOHAIBHON MOCIEAOBATENILHOCTU U (DYHKIMOHAIBHOTO Pslia, UX
CXOAMMOCTH U paBHOMEpHOH cxonumoctu. [lpusnak Beliepmirpacca paBHOMEp-
HOM cXOIMMOCTU (DYHKIIMOHAIILHOTO Psijia.

8. Ilonstue crenenHoro psaa. Teopema Abens. Teopema o CyliecTBOBaHUU HHTEP-
Bajla CXOAUMOCTH. Pajanyc cXoauMOCTH U 00J1IaCTh CXOJUMOCTH CTEINEHHOTO psi-
na.

9. AOcontoTHas U paBHOMEpPHAsl CXOJUMOCTb CTENIEHHOTO psiJja B KpPyre CXOJIUMO-
cti. HenpepbhIBHOCTh CYMMBI CTEIEHHOTO PsJia.

10. IudpepenuripoBanue 1 UHTETPUPOBAHUE CTETICHHBIX PSIIOB.

11.3agaua paznoxxenust GyHKIUHU B CTENIEHHOHN psii. EAMHCTBEHHOCTH pa3iioxKeHUsI.

12.Tlonsitue psna Teinopa. Heobxoaumoe ycnoBue pasinokeHus GYHKLUUUA B Psij
Teitnopa. Heo6xoaumoe 1 1OCTaTOYHOE YCJIOBHE pa3yiokKeHUs (QYHKLUHMH B PsJI
Teinopa.

13.Paznoxenue B psag Teinopa (Makiopena) GpyHkuuii y =a4*, y=sinx, y=cosx,

y= ln(1+ x). bunomuanbubiil psaa. [Ipumenenne OMHOMHANIBHOTO psAZia K BBIUKC-

JICHUIO 3HAaYECHUH paJUKajoB.
14.BprancneHue onpenesIeHHbIX HHTETPAIOB C TOMOIIBIO CTEMEHHBIX PSAIOB.

5.23. KonTpoJbHasi padoTa mo MmoayJmw 6.2 (6 cemecrp)

1.Haitnute 001acTh CXOAMMOCTH CTEIIEHHOTO Psiia

) 3n _xn+]

a) Z:]:—n

0) i(5+5)”-tg3in.
n=l1

2.Paznoxwure ¢pyHkuuio B psija Telnopa no cTeneHs M x—x, :
a) f(x):ex, Xo :3;
_ 2 X _
0) f(x)=2x-cos S x,=0.
3.Beruncnure mpuOIMKEHHOE 3HAUYCHHE sinl’, B3SB TPHU IMEPBBIX WICHA Pa3NIOKEHUS

(GYHKUMU B PSJ M OLIEHUTE MOTPEITHOCTb.

—6x2

0,1
4.Bprauciure j e " dx C TOYHOCTBIO 10 0,001 .

0

5.24.Bonpochl K KOJJIOKBHYMY 110 MOAYJIIO 6.2. (6 cemecTp)

1. TlonsaTue QyHKIMOHAIBLHON MOCIEAOBATENIBHOCTH, €€ CXOIUMOCTH U paBHOMEP-
HOM cxonumocTtu. [Ipumepsl. CBOMCTBa paBHOMEPHO CXOISIIMXCS (PYHKIHO-
HaJIbHBIX MOCIIEI0BATEILHOCTEM.

2. llonsTue GpyHKIMOHATIBLHOTO Psi/ia U €ro 00JIacTu cXoauMocCTH. [Ipumepsl.
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e

10.
1.

12.
13.

14.

15.
16.

PaBHOMepHas cxonuMocTh (GyHKIMOHAIBHOTO psna. Heobxoammoe u nocta-
TOYHOE YCIIOBUE PABHOMEPHON CXOIUMOCTH (YHKIMOHAIBHOW MOCIEI0BATEb-
HOCTH U (DYHKIIMOHAJILHOTO psijia.

IIpusHak Belepirpacca paBHOMEPHON CXOAMMOCTH PSAA.

HenpepbiBHOCT cyMMBbl (pyHKIIMOHANBHOTO psiaa. UuTerpupoBanue u qudde-
pEHIUPOBaHKUE (PYHKIIMOHAIBHBIX psAl0B. [Iprumepsl.

[lonstue crenenHoro psnaa. Teopema AOens. TeopemMa O CyIIECTBOBAaHUU pa-
JMyca CXOAMMOCTU CTENIEHHOTO psia; (OpMyJIbl AJi ero Beluucienus. O6mactb
CXOJIMMOCTH CTENEHHOr 0 psana. [Ipumepsl.

PaBHOMepHas cxoaMMOCTh cTenieHHoro psiaa. Materpuposanue u nuddepeniu-
pOBaHUE CTENEHHBIX PsAA0B. [Ipumepsl.

EnuHcTBEHHOCTH pa3niokeHust GyHKIUU B creneHHoil pan. [lonstue psga Teit-
Jopa.

Heo6xoauMplii ¥ TOCTATOYHBINA MPU3HAK CXOUMOCTH psina Teimopa.
JloCTaTOYHBIN NPU3HAK CXOAUMOCTH psifa Tensopa.

Paznoxenue moka3zareiabHOM, JIOTapUOMHUUECKOM U TPUTOHOMETPUYECKUX
¢byukuuii B psg Teitnopa.

Pa3znoxxenne crenennoi GyHkiuu B psan Teitnopa.

[TpuOnuxxeHHbIe BBIUMCICHUS 3HAUYCHUH (PYHKIUN U WMHTErpajoB C MOMOUIBIO
CTEIIEHHBIX psiaoB. IIpumepsl.

ITonaTne tpuronomerpuyeckoro psaa. Psg ®@ypee. Teopema o pasnoxeHuu
Gynkinu B pag Pypbe Ha oTpeske [-7;7].

CxonumocTs psiga @ypee. Teopema [qupuxie.
Paznoxenne uernoit (HeuetHoil) pynkipm B psing Dypee. Paznoxenue B psig Dypbe
(yHximii Ha oTpeske [0; ] . Pasnoskerne dyHkimii B psn Pypse Ha otpeske [—/;/].

5.25. KonTpoabHas padoTra no MoayJam 6.3. (6 cemectp)

OHpCIICJII/ITC MOIIHOCTB MHOKCCTB

1.

2
3.
4

e

M, ={xel, sinx>1};
M,={xell, sinx<0};
Tr 1z

M, :{xeD , sinx:O}m[_?,T}

M, — MHOXeCTBO (YyHKIIMH, epBOOOpa3Hasi KOTOPBIX COBMAIAET ¢ (QyHKIUEH
y=ctg3x+2"-6"+8
M;={feM,, f(2)=0}

M6 — MHOX>KCCTBO BCCX ITOAMHOXCCTB MHOXCCTBA M4 .

5.26. Bonnpochl K DK3aMeHY
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N —

WX NN kAW

N =

P

10.

1.
12.

13.

14.

15.

16.

Teopusi MHOXKECTB: UCTOPHUS PA3BUTHS, TAPATOKChl, COBPEMEHHOE COCTOSIHHE.
[IpobGnema cpaBHEHUs] MHOXKECTB. B3anMHO-0/THO3HAYHOE COOTBETCTBHE. DKBH-
BAJICHTHBIE MHOKECTBA U UX CBOMCTRBA.

CdeTHbIE MHOXKECTBA U UX OCHOBHBIE CBOMCTBA.

CueTHOCTh MHOKECTBA IEJIbIX, PAIlMOHATBHBIX U alreOpandecKux YHucell.
IToHsiTHE MOIIHOCTH MHOXkeCTBA. HecyeTHOCTh MHOXKeECTBa TOUEK OTpe3Ka [0;1].

KoHTHHYanbHBIE MHOKECTBA.
Teopema 0 cynieCTBOBAaHMM MHOXECTBA CKOJIb YTOAHO BBICOKON MOIITHOCTH.
ITpu3nak Kantopa—bepHireitHa paBHOMOITHOCTH MHOKeCTB. [IpumMepsl.
CpaBHeHHE MOIIIHOCTE.

JlonoJIHUTEIbHbIE BONIPOCHI K IK3aMeHy 10 MoayJasiM 6.1 u 6.2
Yucnossie psaapl. CxonumocTs psiaa. [lonstue cymmel psaa.
HeoOxonumplii npuszHak cxoaumoct. CBOKWCTBA CXOASAIIMXCA psioB. ['apMoHU-
YecKHil psa. ['eoMeTpuyeckue psiabl.
Kpurepnii Komu cXoauMOCTH YHUCIOBOM IOCHEAOBATENBHOCTH W YHCIOBOIO
psna.
[loHsITHE TOMOXKUTENBLHOTO YHCIOBOTO psiaa. HeoOXoaumblili U JOCTaTOYHBIM
MIPU3HAK CXOJAMMOCTH MOJIOKUTEIBHOIO YNCIOBOTO PsIa.
JlonpenenbHbIN U NPEAEIbHbIN IPU3HAKN CpaBHEHUS psA0B. [IpuMepsl.
[Tpuznaku JJanam6epa u Komu cXoquMOCTH MOJM0XKUTENbHBIX PsAA0B. [IpuMepsl.
NHTerpanbHbIil IPU3HAK CXOAUMOCTH TOJIOKUTENBHBIX paioB. [Ipumepsl.
3nakouepenyromuecs panbl. [Ipusznak Jleit6nuna. Ilpumepsl. AGCOMIOTHO CcXO-
asuiecs: psaabsl U ux cBoictBa. [lpusHak abcomtoTHON cxoaumoctu ([Janambe-
pa).
IlepeMecTUTENBHOE CBOMCTBO IMOJIOKUTENBHBIX CXOonAmuxcsa psaaoB. Ilepemec-
TUTEIBHOE CBOMCTBO a0CONIOTHO cXOAsmMXcs psAnoB. O mepecTaHOBKE YJICHOB
HEeaOCOIIOTHO CXOASIIUXCS PAIOB. Y MHOXKEHHE a0COIIOTHO CXOSIIUXCS PSAIOB.
[TonsiTue PyHKIIMOHATBHON MOCIEA0BATENIBHOCTH, €€ CXOJUMOCTH U paBHOMEP-
HOM cxonumocTtu. [Ipumepsl. CBOMCTBa paBHOMEPHO CXOASIIMXCS (PYHKIHO-
HaJIbHBIX MOCIIEI0BATEIBHOCTEM.
[lonsiTne GyHKUMOHATBHOTO psAZia U €ro 00JacTu cxoaumMocTu. [Ipumepsi.
PaBHOMepHas cxonuMocTh (GyHKUIMOHAIbHOTO psna. Heobxoaummoe u nocrta-
TOYHOE YCIIOBUE PABHOMEPHOM CXOJUMOCTH (YHKIMOHAIBHOU MOCIEI0BATEb-
HOCTH U (DYHKIIMOHAJILHOTO psijia.
IIpu3nak Belepimtpacca paBHOMEPHOM CXOAUMOCTH Psa.
HenpepbiBHOCT cyMMBbl (pyHKIIMOHANBbHOTO psiga. MuTerpupoBanue u audde-
pEHIUPOBaHKUE (PYHKIIMOHAIBHBIX pAI0B. [Iprmepsl.
[lonstue crenenHoro psnaa. Teopema AOens. TeopemMa O CyIIECTBOBAaHUU pa-
JMyca CXOAMMOCTU CTENEHHOTO psia; (GOpMyJbl AJis €ero Beluucienus. O0mactb
CXOJMMOCTH CTENEHHOTO psna. [Ipumepsl.
PaBHOMepHas cxoaMMOCTh cTeneHHoro psaa. Materpuposanue u nuddepeniu-
pOBaHUE CTENEHHBIX psAOB. [Ipumepsl.
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17.
18.
19.
20.

21.
22.

23.

24.
25.

EnuHcTBEHHOCTH pasniokeHust GyHKIUU B creneHHoil psan. [lonstue psga Teit-
Jopa.

Heo6xoauMplii ¥ TOCTATOYHBINM MPU3HAK CXOUMOCTH psina Teitnopa.
JloCTaTOYHBIN NPU3HAK CXOAUMOCTHU psifa Tensopa.

Paznoxenue moka3zareiabHOM, JIOTApUOMUUYECKOM U TPUTOHOMETPUYECKUX
¢byukuuii B psg Teitnopa.

Paznoxxenne crenennoi GyHkiuu B psan Teitnopa.

[TpuOnuxeHHble BBIUMCICHUS 3HAUYCHUM (PYHKIUN U UHTErpajioB C MOMOUIBIO
CTEIIEHHBIX psiaoB. IIpumepsl.

ITonaTue tpuronomerpuyeckoro psaa. Psg @ypee. Teopema o pasnoxeHuu
Gynkinu B pag Pypbe Ha oTpeske [-7;7].

CxonumocTs psiga @ypee. Teopema [qupuxie.

Paznoxenue yetHou (HeueTHOH) dyHKuuMu B psig Pypwe. Paznoxxenue B psia
dypre QyHkiMil Ha oTpeske [0;7]. Paznoxenne dyHkiuit B psg Oypbe Ha OT-

peske [-1;/].
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IIpuioxenue 6
3.3.1. KAPTA IMTEPATYPHOI'O OBECIHHEYEHUSA JUCIUIIJINHbI

«MATEMATHUYECKHUIN AHAJIN3 U DJIEMEHTHI TEOPUU ®YHKIIUN»
Hanpasnenue noarorosku: 44.03.05 Ilexarornueckoe odpazoBanue
HanpagsiaenHocts (npoguiab) 00pa3oBaTe/bHOM NPOrPaMMBbI
«Maremaruka ¥ HHGOpPMATHKA)»
kBanudukanus (CTeneHb) «bakaaaBp»

1o O4HO popme 00yUeHMsI
(obmras TpynoeMkocTs 13 3.e.)

HaumenoBanue MecTo xpaHeHus1/ 3JIEKTPOHHBIN apec Kou-Bo
IK3eMILISIPOB/TOYEeK
AoCTyna
OCHOBHAA JINTEPATYPA
@uxrtenronsll, [. M.. OcHOBBI MaTeMaTHUECKOTO aHATIU3A: Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradneBa 148

yuebnuk. Y. 1/ T'. M. ®uxrenrons. - §-e u3., crep. - CII6.:
Jlanb, 2006. - 448 c.

boxan, K.A.. Kypc maremarnyeckoro ananuza: Yue6. mocobue | Hayunas 6ubmmortexa KI'TIY um. B.I1. AcradreBa 48
I CTYA.-3a0YHHUKOB (1)I/I3I/IKO-MaTeMaTI/I‘-ICCKI/IX q)aK-OB en.
uHctutyToB. T. 1/ K.A. boxan, U.A. Eroposa, K.B. Jlamenos.
- Mu.: UnTerpai, 2004. - 435 ¢

Kypc BbIciieit MaremaTuku. BBeneHre B MaTreMaTHUeCKUN Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradneBa 48
ananu3. {uddepeHnuanbHoe HCUUCTEHUE: JEKIIUU U TPaKTH-
kym/ pen. Y. M. Ilerpymiko. - 4-e uzn., crep.. - CII6.; M.:
Jlans, 2009. - 288 c.: ui..

Opnosckuid, J. I'.. Heonpenenennsliit uurerpai. [Ipaktukym: Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradneBa 90
yuebnoe nocobue/ 1. I'. Opnosckuid. - CII6.: Jlans, 2006. -
432 c.
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BopobbeB, H. H. Teopus psigoB: ydebHoe nocobue/ H. H. Hayunas 6ubmmorexa KI'TIY um. B.I1. Actadnena 30
Bopobbes. - 6-e 13a., ctep.. - ClN6.: Jlanb, 2003. - 308 c.
BuneHkuH, H. A. Matematuyeckuin aHanms. MoLHOCTb. Hayunas 6ubmuorexa KI'TIY um. B.IL. ActadpeBa 201

MeTtpuka. UHTerpan: yuebHoe nocobue ansi CTyaeHToB-
3ao04HUKoB IV kypca dus.-mart. cak. neq. nH-tos/ H. 4.
BunenkuH, M. B. bank, B. A. lNeTpos. - M.: [poceeLleHue,
1980. - 143 c.

>Kypaenesa H. A. "OcBoeHne OCHOBHbIX NMOHATUIA
MaTemMaTMyYeCcKoro aHannaa nocpeacTBOM peLleHns 3ajay Ha
nokasatenbcTBo". . KpacHospck, 2018. 149c¢. [OneKTpoHHbIN
pecypc]. - URL: http://elib.kspu.ru/document/29466

OBC KTI'TIY um. B.I1. Acradnena

NuuBuyaibHBIN HEOTpaHU-

YEHHBIN TOCTYI

JAOHNOJIHUTEJIBHAS JIUTEPATYPA

benosa, T.M. BerunucieHnne HeonpeaeaeHHbIX HHTErPAIIOB.
OObikHOBEeHHBIE AU depeHnInanbHbIe ypaBHEHUs: Yued. moco-
o6ue; xommbrotepuslil kype/ T. U. benosa, A. A. I'pemnnos, U.
B. [ly6orpaii; pen. A. A. I'pemnsioBa. - M.: Jloroc, 2004. - 184
C.: ML

Hayunas 6ubnuorexa KI'TIY um. B.IL. AcradneBa

30

Bunenkun, H. 1. Maremaruueckuii ananu3. Beenenue B aHa-
nu3: yueObHoe nmocobue s CTyJIeHTOB-3a0UYHUKOB | Kypca
¢wus.-mart. dak. nmen. wH-ToB/ H. 1. Bunenkun, A. I'. Mopaxko-
Buu. - M.: [IPOCBEIIEHUE, 1983. - 191 c.: un

Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradneBa

95

Hasbios, H. A. COopHuUK 33724 0 MaTeMaTUYECKOMY aHaIH-
3y: ydeOHOe TTocoOue I CTyeHTOB (u3.-Mart. (hak. mej. uH-
toB/ H. A. MaBwinos, I1. I1. Koposkun, B. H. Hukonbckwii. - 4-
e u3a., nom.. - M.: TIPOCBEIIEHUE, 1973. - 256 ¢

Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradneBa

246

3amauHuK TI0 KypCy MaTeMaTHYECKOTO aHaIn3a: yaeOHoe 11o-
coOue sl CTYJICHTOB 3a09YHBIX OT/ACTCHUN Qu3.-Mat. dak. mes.
un-ToB. Y. I/ H. 5. Bunenkun, K. A. boxan, 1. A. Mapos, 1.
B. Marsees u ap.; Pen. H. 1. Bunenkuna. - M.:
IMTPOCBEHNIEHHUE, 1971. - 350 ¢

Hayunas 6ubnuotexa KI'TIY um. B.I1. AcradneBa

121

Nneun, B.A. Marematuueckuil aHaiu3: y4eOHUK JUIsSI CTYACH-
ToB By30B/ B. A. Unwun, B. A. Cagoanunii, bi. X. Cenyios;

Hayunas 6ubmuotexa KI'TIY um. B.I1. AcradneBa

187
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Pen. A. H. Tuxonona. - M.: Hayxka, 1979.

YYEBHO-METOJUYECKOE OBECHEYEHME 151 CAMOCTOSITEJIbHON PABOTHI

[IIxepuna, JIronmmiza BacuiibeBHa. MaTemaTH4eCKuil aHaIuU3 :
WH/IMBUIyaJIbHBIEC IOMAITHUE 3a/IaHUs JUTS CTYACHTOB | Kypca
[Tekcr] : cOopuuk 3anau / JI. B. lllkepuna, E. H. Muxankus. -
Kpacnosipck : KI'TIY um. B. I1. Acradsesa, 2010. - 160 c.

Hayunas 6ubnmotexa KI'TIY um. B.IL. AcradneBa

85

JlaGopaTopHbie pabOTHI 1O BBEICHHUIO B aHAJIN3 C HCIOJIB30Ba-
HUEeM KoMmmbloTepa: Meton. paspabortka/ Coct. H.A. XKypas-
neBa, MLILL fxumenko. - Kpacnosipck: KI'TIY nm. B. I1. Ac-
tadneBa, 2005. - 68 ¢

Hayunas 6ubnuorexa KI'TIY um. B.I1. AcradneBa

134

Mopaxosuy, A. I'. COOpHHK 3a7a4 110 BBE/ICHUIO B aHAJINU3 U
mddepeHnnanbHOMY HCUUCTEHUIO (DYHKIMIA OTHOM Tiepe-
MEHHOM: yueOHOe TTocoOue AJis CTYICHTOB-3a04HHUKOB | Kypca
¢u3.-mar. dak. nea. ua-tos/ A. I'. Mopakosuy, A. E. MyxuH. -
M.: IPOCBEIIEHUE, 1985. - 145 c.

Hayunas oubnuorexa KI'TIY um. B.II. ActadneBa

144

PECYPCbI CETH UHTEPHET

WuTepuer-6ubnmoreke Butanus ApHonbaa

| http://ilib.mccme.ru/

| CBoGoaHbIit HoCTYM

NH®OPMALMOHHBIE CIIPABOYHBIE CUCTEMBI 1 ITIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

Iapant [DnekTpoHHBINH pecypc]: HHPOPMALMOHHO-TIPABOBOE

Hayunas 6ubnuoreka

JIOKaJIbHasA CCTh By3a

oOecrieueHue : CIpaBO4Has IpaBoBas cucreMa. — MOCKBa,
1992—.
Elibrary.ru  [DnexTpoHHBIE  pecypc] @ DIEKTpOHHAS http://elibrary.ru CB0oOOIHBI JOCTYTI

OoubnmoTeyHas cucrema : 6a3a JaHHBIX COJECPIKHUT CBEACHUS 00
OTCYCCTBCHHBIX KHHUI'aX U MCPUOJUICCKHUX U3AAHHAX 110 HAYKC,
TEXHOJIOTUH, MemuIrHe u oOpazoBanuto / Poc. uH(poOpM.

noprair. — MockBa, 2000— . — Pexum pocryna:

http://elibrary.ru.

East View : yHuBepcanbHble 0a3bl JNaHHBIX [DIEKTPOHHBII https://dlib.eastview.com/ WnauBuayanbHbIA HEOTPAHU-
pecypc] : YEHHBIN I0CTYII

nepuoauka Poccun, Ykpaunsl u ctpan CHI' . — Dnekrpon.naH.
— 000 UBHC. —2011 -.
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Me:xBy30BcKas 3eKTpoHHast ondanoreka (MOB)

https://icdlib.nspu.ru/

NunuBuyaibHBIN HEOTpaHU-
YEHHBIN TOCTYI

CoracoBaHo:

i
I'1aBHBIN OMOJIMOTEKADD / Vi = /__ ®doprtoBa A.A.

(IOMKHOCTD CTPYKTYPHOTO TMOApa3iefieHns)  (IOAIMKCH)

(Pamunus 1.0.)
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IIpunoxenue 7
3.3.2. Kapra maTepuajbHO-TeXHU4€eCKOH 0a3bl TUCHMUILIMHBI
«MATEMATHYECKH AHAJIU3 U DJIJEMEHTHI TEOPUH

®YHKIIUN»

Hanpasnenue noarotoBku: 44.03.05 Ilexarornueckoe oopazoBanue
Hanpagsaennocts (mpodguian) 00pa3oBaTebHOM POrpaMMBbl

«MartemaTuka u uHpopMmaTuka» kBanudukanus (CTeneHp) «0aKkanaBp»

1o o4Hoi ¢opme 00yueHus (obmias TpympoeMkocTsb 13 3.€.)

Ayauropus

Ob6opynoBanue

JJIs1 TPOBeAeHUsl 3AHATHI JIEKIIMOHHOT0 TUIA, 3AHATHIH CEMHMHAPCKOI0 TUIA,
KYPCOBOI'0 MPOEKTUPOBAHUSA (BHINOJHEHUSI KYPCOBBIX PadoT), IPYNNOBBIX H
HHAUBUAYAJbHBIX KOHCYJIbTANU, TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U

HpOMe)KyTO‘IHOﬁ arrecranmu

r. Kpacnospck,
yn. Ilepencona, 7,
aya. 1-10

[Ipoekrop-1mmT., yueOHas qocka-21T., KOMIBIOTED - 11T
Linux Mint — (CBo6oanast munensust GPL)

r. KpacHosipck,
yn. Ilepencona, 7,
aya. 1-11a

MapxkepHas gocka- [ 1IT., KOMIBIOTEpP-7IIT., 10CKa y4e0-
Has- 1 mT.
Linux Mint — (CBo6oanas nunensust GPL)

r. KpacHosipck,
yn. Ilepencona, 7,
ayn. 2-06

Kommnerotep ¢ BBIXOAOM B MHTEPHET — YIIT., IPOEKTOP —
lut., HarsaHbIe TOCOOUS (CTEHBI), MApKEpHAas JOCKa
— lwt. ¢ ycTpoiCTBOM AJI1 HHTEPAKTUBHOM JTOCKH, 1OC-
Ka MapkepHas — lmr

Anbt O6paszoBanue 8 (yiuuensus Ne AAO.0006.00, no-
rosop Ne JIC 14-2017 ot 27.12.2017

r. KpacHosipck,
yn. Ilepencona, 7,
aya. 2-11

VYyebnas nocka-1mT., mpoektop-11mT., KOMIbIOTEp-
L., MapkepHas 10cKa- [ IT., TEMOHCTPALMOHHBII
cToi-1lmT

Linux Mint — (CBo6oanas munensust GPL)

r. KpacHosipck,
yn. Ilepencona, 7,
ayn. 2-19

MapxkepHas [ocKa-21IT., UHTEpaKTUBHAs AOCKa- 1mT.,
npoekTop-1mT., HoyTOyk-10mT., TeneBu3op- 1mrt., Kom-
neroTep- 2mr., MOVY-1lmr.

Linux Mint — (CBo6oanas nunensust GPL)

r. KpacnHosipck,
yn. Ilepencona, 7,
aya. 3-02

Kommnerorep- 1mt., nHTEpakTHBHAsA JOCKA - | mIT., cuc-
TeMa BusieokoHpepenicnsazu Policom — 1 mwt. (0e3 ce-
TH), yueOHas gocka-lmr

Linux Mint — (CBo6oiHas nuuensust GPL)

r. KpacHosipck,
yn. Ilepencona, 7,
aya. 3-11

VYyebnast nocka- 1mT., skpan- 1 mrT., mpoexTop- lmr.,
KOMIIbIOTEpP- 1 IT.
Linux Mint — (CBo6oanas munen3ust GPL)

r. KpachHosipck,
yn. Ilepencona, 7,
aya. 3-12

Kommbrotep ¢ BbIxo0M B uHTEpHET-10mT, yueOHas
nocka-1 mr.
Linux Mint — (CBo6oanas munensust GPL)

r. KpachHosipck,
yn. Ilepencona, 7,
ayn. 3-13, 3-14

Kommnserorep-15mrt., mpunTep-1mrt., MapkepHas Tocka-
lwr., mpoekTop- 1 mIT., ”HTEPAKTUBHAS TOCKa- [ 1IIT.
Linux Mint — (CBo6oiHas nuuensust GPL)

r. KpachHosipck,
yin. Ilepencona, 7,
aya. 3-15

[Ipoexrop-1miT., KOMIbrOTEP-1211T., MapKepHas JOCKa-
lmT., nHTEpaKkTUBHAS AOCKa- 1 mT.

Microsoft® Windows® 8.1 Professional (OEM
sunen3us, KoHTpakT Ne 20A/2015 ot 05.10.2015);
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Kaspersky Endpoint Security — JIun ceprudukar
Ne1B08-190415-050007-883-951;

7-Zip - (CBoboanas nunensus GPL);

Adobe Acrobat Reader — (CBo6oaHas TuiieH3us);
Google Chrome — (CBoOoiHast TUIIEH3HS);

Mozilla Firefox — (CBoGomHas mutieH3us);

LibreOftice — (CBoOoanas nuuensust GPL);

XnView — (CBobOoaHas TUILICH3UA);

Java — (CB0oOOIHAS TUIICH3HS);

VLC — (CBoGoaHast muiieH3us);

XKusas maremaruka 5.0 (Konrpakr HKC-/15-294/15 ot
21.09.2015, nuuensust Ne 201515111);

GeoGebra (CB0601HO pacripocTpaHsemasi B HEKOMMEP-
yecKuX (y4eOHbIX) LEesIX JIUIICH3US)

r. Kpacnospck,
yn. Ilepencona, 7,
ayn. 4-01

VuebHas nocka-lmr., Ondimoreka

r. Kpacnospck,
yn. Ilepencona, 7,
ayn. 4-02

Komnerorep -1mt., npoekrop-1mrt., HHTEpakTUBHAS
nocka-11mrT., MapkepHas gocka- T, yueOHas J0cKa-
lmr. Linux Mint — (CBo6oanas numen3us GPL)

r. Kpacnospck,
yn. Ilepencona, 7,
ayn. 4-11

VYueOHas mocka-11mir.

JUISI CAMOCTOSITEIbHON padoThI

r. Kpacnospck,
yn. Ilepencona, 7,
aya.1-01
OtpacneBas 6ubaHO-
TeKa

Komup- It

r. Kpacnospck,
yn. Ilepencona, 7,
aya. 1-02
YuranbHbBIN 35

Kommnserorep-10mit., mpunTep-1mr
Anst O6pazoBanne 8 (umen3us Ne AAO.0006.00,
noroop Ne JIC 14-2017 ot 27.12.2017
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