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Buzuposanue PII/I 1151 McnioiHeHUs B 04epeIHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, o0CcykIeHa 1 ogoOpeHa st
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ucnonaenus B 2028-2029 yae6HOM roay Ha 3aceqaHuu Kaheapsl
Boiciieii MaTeMaTHKH
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3aB. kadeapoit

Buzuposanue PII/] ny1s1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy
Pabouas mporpamma mepecMoTpeHa, o0cykIeHa 1 ogo0peHa st
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Boicuiel MaTeMaTUKHU

[Iporokonm ot 2029 1. N

3aB. kadenpoi

Buzuposanue PII/] nyis1 ucnoiHeHUs1 B 04epeIHOM Y4eOHOM IOy

Pabouast mporpammMa niepecMOTpeHa, 00CykIeHa U OT00peHa st
ucnonHeHus B 2030-2031 yueOHOM romy Ha 3aceiaHuu Kadheapbl

Bbiciieii MaTeMaTHKH

[Iporokonm ot 2030T. No

3aB. kadeapoit




1. IEJTM OCBOEHMSI IMCLIATIJIMHBI (MO YJIST)

1.1 | Llempro 0CBOGHUS AUCIMILIMHEI ABIAETCSA IPHOOpeTeHNe 6a30BBIX 3HAHUH 1 YMEHHUH B COOTBETCTBHH ¢ DenepanbHbIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTAaHAAPTOM U ()OPMUPOBAHUE Y CTYAEHTOB CIOCOOHOCTH K JIOTHIECKOMY
MBIIUICHUIO, aHAJIN3Y U BOCIPUATHIO HHYOPMALUH, BOCIMTAHHE MaTeMaTHUECKON KyJIbTYpBI, IOCPEICTBOM 00ECIICUCHUS
9TanoB (GOPMHUPOBAHKSA KOMIIETCHINH, pexycMoTpeHHbIX PI'OC, B 4acTH ITpeACTaBICHHBIX HIKE 3HAHUH, YMEHUH 1
HaBBIKOB.

1.2 |3agaun:
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1.4]- 06y‘{€HI/IC 0a30BBIM MaTEMAaTHYECKUM MCTOdaM, HCO6XOZ[I/IMBIM IJIA aHaJln3a U MOACIIUMPOBAHUA YCTpOﬁCTB, IpouecCoB U
SIBJICHHH IIPH TOUCKE ONITUMAJIBHBIX pe[HeHPIﬁ;

1.5 - oOy4eHne MeToaM 00pabOTKU M aHAIN3a PE3YIbTATOB YHCICHHBIX SKCIICPUMEHTOB.

2. MECTO JUCIIUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA30OBATEJBHOU ITPOI'PAMMBI

Hukn (paznmen) OIT: | B1.0

2.1| TpeGoBaHus K NpeABapUTEILHOI OATOTOBKe 00y4alolIerocs:

2.1.1 Z[I/ICI_[I/IHJ'II/IHEI 6a3preTCﬂ Ha CJIICOYIOIUX TUCHUIUIMHAX: MaTEMaTHuKa, N3y4ac€MbIX B cpe;[Hef/'I IIKOJIC.

2.1.2 | Inst ocBOEHUSI TUCTIUTUINHBI O0YJAIOIIUICS JOIDKCH:

2.1.3| 3HaTh:

2.1.4| ocHOBHEIC METOABI TCOMETPUH, anre6pb1 1 Ha4dalla aHa/I1M3a, U3y4a€MbIX IPU MOJTYYECHUN CPEAHETO o01ero O6paSOBaHI/I}I;

2.1.5 | ymets:

2.1.6 | mpoU3BOOUTH PACUEThL, I0JIL3YSACh METOAAMU U CPEACTBAMU JIEMEHTAPHOM MAaTEMAaTUKH, U aHAJIU3UPOBATh [IOIY4CHHBIE
PpE3YIIbTATHI;

2.1.7|Bnaners:

2.1.8 | HaBBIKaMU, METOAaMU U IPUEMAMU 3JIEMEHTAPHOM MAaTEMATUKY;

2.1.9

2.2 | JucuumiinHbl (MOAYJIM) M MPAKTHKH, VIS KOTOPBHIX OCBOEHHE JAHHOI TUCIUIIUHBI (MO1Y.J1) HE00X0AUMO KAK
npeAllecTBYIOLIeE:

2.2.1| ®usmka

2.2.2 | Unaterpansl n muddepeHnraisHble ypaBHSHHS

2.2.3 | Jluneiinas anreOpa v GyHKIMHA HECKOJIBKHX MEPEMEHHBIX

2.2.4| JluckpeTHasi MaTeMaTHKa

2.2.5| OCHOBBI KJIACCHYECKOM M HEKJIACCUYECKOI JTIOTHKHU B cucteMax M

2.2.6| Teopus BepositHOCcTEH 15 cuctem M
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3. KOMIETEHIIMUA OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIUTLIAHBI
(MOJLYJIS)

OIIK-1: Cnioco0eH NPpUMEHATH eCTECTBEHHOHAYYHbIE U 00LCHHKCeHEPHbIE 3HAHHNS, METO/Ibl MATEMaTHYECKOI0 AHAJIM3A U
MO/1eJIMPOBAHMSA, TEOPETHYECKOr0 U IKCIIEPHMEHTAILHOI0 HCC/1eJ0BAHUS B NPO()eCCHOHATBHOI eI TeTbHOCTH

OIIK-1.1. I[eMOHCTppreT €CTECTBEHHOHAYYHBIC U Oﬁlllel/ll-[)l(eﬂepl{ble 3HAHUs, SBHAHUA METOA0B MATCMATHYCCKOI0 aHA/In3a
H MOACJIUPOBAHMSA, TEOPETHIECCKOI0 U IKCIIEPUMEHTAJTBHOI0 HCCJICA0BAHUA

3HaTh

TEOPETUIECKHE OCHOBBI MATEMATHUECKOTO MOJICIINPOBAHHS 00BEKTOB M MPOIIECCOB.

YMmeThb

(hopmanm3oBaTh A MPUKIATHBIX KOMIBIOTEPHBIX MTAKETOB MAaTEMAaTHYECKYI0 MOJIENb 00BheKTa (Tpoliecca) C UCIOIb30BaHUEM
aHAJUTUYECKHUX METOJIOB KIACCHYECKON MAaTEMATHKH.

Baanernb

croco0amu MOKCKa M MCTIOTIh30BAHUS MATEMATHIECKOW NH(POPMALINH ISl PEIIeHHUS TPOPECCHOHANBHBIX 3a/1a4.

OIIK-1.2. IlpuMeHsieT eCTECTBEHHOHAYYHbIE U 001lIeMHKEHePHbIE 3HAHUS, METO/Ibl MATEMATHYECKOI0 AHAJIN3A U
MO/1eJIMPOBAHMS, TEOPETHYECKOI0 U IKCIIEPHMEHTAILHOI0 HCCIeJ0BAHUS B NPO()eCCHOHAIBHOI 1esI TeIbHOCTH

3HaThL

3HaeT OCHOBBI BBICIICH MaTeMaTHKH, (PU3UKHU, BBIYACIUTEILHON TEXHUKH U TIPOTPaMMHPOBAHUS

YMmeThb

YMeer peniate CTaHAapTHBIC PO ECCUOHATBHBIE 3a]]a4 ¢ TPUMEHEHUEM €CTECTBEHHOHAYIHBIX M OOLIEMHKEHEPHBIX 3HAHUH,
METOJJOB MaTeMaTHYECKOI0 aHAIN3a U MOACIHPOBAHUSL.

Baagers

Brageet MeTojaMu TEOPETHUECKOTO U IKCTIEPUMEHTAIBHOTO HCCIIEOBAHIS 00 BEKTOB POPECCHOHANBHON AEATELHOCTH.




B pe3yabTaTte 0ocBOeHUS JMCUMIIMHBI (MOYJI51) 00yUaroUIuiics 10/KeH

3.1|3uaTh:

3.1.1 | OCHOBBI MATEMAaTUYECKOIO aHAJIN3a, IIPUEMBI IOCTPOEHHS MaTEMaTUYECKUX MOJIEIEH Pa3IMUHbIX SBICHUN U IPUKIIAIHBIX

3a/1a4.

3.2| Ymern:

3.2.1 MIPUMECHATH METOAbI MATEMATUYCCKOTO aHaIN3a NJId PECIICHUA NPUKITAHBIX 3a1a49, UCIIOJIb30BaTh aICKBATHLIC METOAbL

MaTEMAaTUYECKOTO MOJACIMPOBAHUA U pacyucTa.

3.3 Baagern:

3.3.1 | HaBBIKAMH MPUMEHCHUA OCHOBHBIX METOAOB MATEMATHYCCKOI'0 aHalln3a 1 MaTEeMaTHYECKOU (bopManmauHH JUTS pCIICHUA

MPUKIIAIHBIX 33724, HABBIKAMH HCIIOJIb30BaHMS MaTEMaTHIECKOI0 MOJICIIUPOBAHHS B HH)KCHEPHOW MPAKTUKE, aHAIN3A U
HHTEPIPETUPOBAHUS €r0 PE3YIBTATOB.

4. CTPYKTYPA U COAEPKAHUE JUCHUITIJIMHBI (MO YJISA)

Kon HaumenoBanmue pa3neiioB u TeM /Buj 3ansitusi/ | Cemectp / | YacoB | Komneren- | Jlureparypa ®opma
3aHATHSA Kype 170 KOHTPOJIS
Paznen 1. DiemeHTapHble PYHKUIMH U NIpeaesbl

1.1 OneMeHTapHble GyHKIMH U uX rpaduku /Tema/ 1 0

1.2 IIpenmer u meton MatemMaTuku. CTpykTypa U 1 4 OIIK-1.1-3 JI1.1J11.2 IIpoBepka
coJiep:KaHue Kypca BbICIIeH MaTeMaTHKU. OIIK-1.1-Y J1.3 KOHCIIEKTOB
MHoxecTBa 1 onepauuy Haa HUMHU. JluarpaMmel OIIK-1.1-B JI1.4J12.1
Benna. JlekapToBO MpOU3BEIEHUE MHOXKECTB. OIIK-1.2-3 JI2.2J12.3
Otobpaxxkerns u ¢pyHKIMH. CIIocoOBI 3a1aHAsA OIIK-1.2-Y | JI2.4J12.5
(byHKIHIH. OIIK-1.2-B JI2.7]13.1
MHO0KeCTBO ACHCTBUTEIBLHBIX YHCET, CBOMCTBO JI3.4 JI3.5
1oJaHOTHL. YncnoBas npsmas. Yucinosoit JI3.6
npomexyTok. [lonarue okpectHoctu. [IpuHnun 012223354
BIIOKCHHBIX OTpe3KOB. OrpaHUYeHHbIE U 25 D6
HEOrpaHUYEHHbIE YHCIIOBbIe MHOXecTBa. [ToHsTHE
TOYHOU BepXHEH (HIDKHEH) TpaHu.

Knaccs! uncaoBBIX (YHKIHHA (MOHOTOHHEIE,
OrpaHUYEHHbIE, YETHBIE, IEPUOTUYHBIE).
Oo6patumble pyHkmu. Kitace aneMeHTapHbIX
(byHKITHIA.

/JTex/

1.3 OcHOBHBIE 7IeMEHTapHble PYHKLUH, UX CBOUCTBA 1 6 OIIK-1.1-3 JIL.1J11.2 Jomarnue
u rpaduku. [TocTpoeHue rpauKoB MEMEHTAPHBIX OIIK-1.1-Y JI1.3 3a/1aHus
¢yaxnuit /p/ OIIK-1.1-B JI1.4J12.1

OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y | JI2.4JI12.5
OIIK-1.2-B J12.7]13.1
JI3.4 J13.5
JI3.6
21022354
325 06

1.4 OcHOBHBIE dJIeMeHTapHbIe (PYHKIIUH, UX CBOUCTBA 1 4 OIIK-1.1-3 JI1.1 JI1.2 Jomaraue
u rpaduku. ITocTpoenue rpaduKoB dMeMEHTAPHBIX OIIK-1.1-Y JI1.3 3a/1aHus
¢bynxmii /Cp/ OIIK-1.1-B JI1.4J12.1

OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y | JI2.4J12.5
OIIK-1.2-B JI2.7J13.1
JI3.4J13.5
JI3.6
21222354
35 26
1.5 IIpenen yncnoBoit mocieaoBaTeabHocTH /Tema/ 1 0




1.6 YucnoBble IOCIE0BATETbHOCTH, CIOCOOBI OIIK-1.1-3 JI1.1J11.2 IIposepka
3a/laHus, ONIEpaIMK HaJl ITOCJIECJ0BATEILHOCTIMHU. OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
IIpenen nocnenoBaTeIbHOCTH, CXOISIUECS U OIIK-1.1-B JI1.6J12.1
pacxosinecs mocieaoBarenbHOCTH. OCHOBHBIC OIIK-1.2-3 JI2.2 J12.3
CBOMCTBA CXOMSAIIMXCS MMOCIEI0BATEILHOCTEN OIIK-1.2-Y J12.4 J12.5
(TIpenen MoCTOSIHHOM MOCIIEI0BATEIbHOCTH, OIIK-1.2-B JI2.6
€IMHCTBEHHOCTb IIPEJIEIIa, OTPAHUYEHHOCTh J12.7J13.1
CXOJSLICHCS TTOCIIET0BATEIBHOCTH). JI3.4 J13.5
ApudmMeTruecKue onepannuy Hajl CXOASIAMHCS JI13.6
rocieoBaTeabHOCTIMHU. CXOAUMOCTD 21325354
OTpaHWYEHHOH MOHOTOHHOM 2536
nocnenosarenbHocTH. Yucio e. ['unepbonuueckue
(dyHKIMH, UX CBOMCTBA U rpaduku. /JIex/

1.7 CBo¥iCTBa YHCIIOBBIX MTOCIEA0BATEIHHOCTEH. OIIK-1.1-3 JIT.1J11.2 Jomamraue
Omnpenenenue npeena. Beranciaenue npenenos OIIK-1.1-Y JI1.3J11.4 3a7aHus
nocnenosarenbHocteit /IIp/ OIIK-1.1-B JI1.6J12.1 Konrtponnas

OIIK-1.2-3 J12.2 J12.3 pabota
OIK-1.2-V | JI2.4 JI2.5
OIIK-1.2-B J2.6
JI2.7J13.1
JI3.4J13.5
JI3.6
21222354
35 26

1.8 CBONCTBA YHCIIOBBIX MOCIEA0BATEIHHOCTEH. OIIK-1.1-3 JIT.1JI1.2 Jomamraue
Omnpenenenue npeena. Berauciaenue mpenenos OIIK-1.1-Y | J1.3J11.4 3a/1aHus
nocnenoBarenbHocTel /Cp/ OIIK-1.1-B JI1.6J12.1 Konrponnas

OIIK-1.2-3 J12.2 J12.3 pabota
OIlK-1.2-V | JI2.4JI12.5
OIIK-1.2-B J2.6
JI2.7J13.1
JI3.2JI3.3
JI3.4J13.5
JI3.6
21222354
35 26
1.9 IIpenen u HenpepsIBHOCTE GyHKIMHN /Tema/




1.10 JBa nmoHsATHs penena GpyHKIHUU B TOUKe (Ipeaen OIIK-1.1-3 JI1.1J11.2 IIposepka
nio Komu u npexnen no I'etine). Teopema 06 OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
SKBUBAJICHTHOCTH 3TUX MOHATHH ((HOpMyITHpOBKa). OIIK-1.1-B JI1.6J12.1
OpHocTopoHHUE Tpeaensl GyHKIud. [Ipenen OIIK-1.2-3 JI2.2 J12.3
¢yHxy B 6eckoHeYHOCTH. beckoHeuHble OIlIK-1.2-Y | JI2.4J12.5
npeenbl. EMMHCTBEHHOCTD Tipeesa QyHKIIH. OIIK-1.2-B JI2.6
JlokanmbHast OTPaHUYCHHOCTD (DYHKIINH, HMETOIIeH J12.7J13.1
KOHEYHbIH Tpefell. beckoHeuHo Maible u JI3.4 JI3.5
0eCKOHEYHO OOJTBIIHNE (QYHKIIMHU, CBSI3b MEKIY J13.6
STUMU NOHATUSAMU. TeopeMa O CBSI3U MEXIY 01022354
(yHKIHEH, ee peaerIoM U OECKOHETHO MaJoil. 2536
OcHOBHBIE CBOHCTBa OECKOHEYHO MaJIBIX U
0ECKOHEUHO OONBIINX (YHKIUH.

Apundmernyeckne orepauy Hax GYHKISIMH,
uMmeromumu npenen. [Ipenen cnoxxHoi GyHKInH.
Ilepexox k mpeneny B HepaBeHCTBE. Teopema o
TIpezete MpoMexyTouHoi GpyHkmu. [[Ba
3aMeuaTeNbHBIX Tpeena.

CpaBHeHHe OECKOHEUHO MAIIBIX U OECKOHEYHO
O0NBIINX (QYHKIMH, MOPSJOK MaJOCTH U ITOPSIOK
pocTa. DKBHBaJICHTHBIE OECKOHEUYHO MaJIbIe U X
cBoiicTBa. TabmuLa OCHOBHBIX SKBUBAJIEHTHOCTEH
0OECKOHEYHO MaJIbIX, €€ MPUMECHEHHUE K
BEIYHCIICHHIO TIPE/IENIOB. DKBUBAICHTHBIE
6eckoHEeuHO OOJBIINE U MX CBOWCTBA.
Pa3znuunble TOAXOIBI K HOHSATHIO HEIPEPHIBHOCTH,
HX SKBHBaIEHTHOCTb. CBOMCTBA (DYHKIIUIA,
HETIPEPHIBHBIX B TOUKe. HempeprIBHOCTH
OCHOBHBIX 3JI€MEHTapHBIX QyHKIMHA. Teopema o
HENPEPHIBHOCTH AIEMEHTAPHOU (QYHKIHU B
obnactu e€ onpenencHus. OTHOCTOPOHHSSA
HETIPEPBIBHOCTE (PYHKIMHU B TOUKE. TOUKH
paspbiBa U UX Kiaccudukanus. HenpepbIBHOCTD
(YHKIUH Ha UHTEpBAJIC U Ha OTPE3KE.
HemnpepsiBHOCTE hyHKIIMH, 0OpaTHOIH K
MOHOTOHHOH U HempepsIBHOH. CBoiicTBa
(YHKLUIA, HENPEPBIBHBIX Ha OTPE3Ke
(OrpaHMYECHHOCTH, CYIIECTBOBAHIE HAUOOIIBIIIETO
1 HaUMEHBIIIETO 3HAYCHUH, TeopeMa o
MIPOMEKYTOUHOM 3HAUYEHUH).

/J1ex/

1.11 Brmancnenue npenena gyaknnu. Ilepsorii u OIIK-1.1-3 JI1.1 J11.2 Jomarnue

BTOpOH 3amMeuaTesbHble peaens /[1p/ OIIK-1.1-Y | J1.3J11.4 3a/1aHus
OIIK-1.1-B JI1.6J12.1 Konrponnas
OIIK-1.2-3 J12.2 J12.3 pabota
OIIK-1.2-Y | JI2.4J12.5
OIIK-1.2-B J2.6
JI2.7J13.1
JI3.4J13.5
JI3.6
21222354
35 26
1.12 Brruncnenue npenena yakuuu. [TepBorii n OIIK-1.1-3 JIT.1J11.2 Jomamraue
BTOpOU 3aMeuaTesbHbIe mpeaeinst /Cp/ OIK-1.1-Y | JI1.3J11.4 3alaHus
OIIK-1.1-B JI1.6J12.1 KonTponnas
OIIK-1.2-3 J12.2 J12.3 pabota
OIIK-1.2-Y | JI2.4J12.5
OIIK-1.2-B J2.6
JI2.7J13.1
JI3.4 JI3.5
JI3.6
013233 24

35056




1.13 CpaBHeHHE OECKOHEUHO MAaJbIX U OECKOHEUHO OIIK-1.1-3 JI1.1J11.2 Jomaiinue
OOJIBIINX. DKBUBAJIEHTHBIE OECKOHEUYHO MAJIBIE U OIIK-1.1-Y JI1.3J11.4 3a1aHus
OeckoHeuHO OOJBIINE U BEIYHCIICHHE ITPEIETIOB C OIIK-1.1-B JI1.6J12.3 Konrponnas
nx nomormsto /IIp/ OIIK-1.2-3 J12.4 JI2.5 pabora

OIIK-1.2-Y J12.6J13.1
OIIK-1.2-B | JI3.4J13.5
JI3.6
013233 24
35 36

1.14 CpaBHeHHEe OECKOHEYHO MAJTBIX U OECKOHEUHO OIIK-1.1-3 JIT.1J11.2 Jomamraue
O0NBIINX. DKBUBAJICHTHBIC OECKOHEYHO MaJIbIe U OIIK-1.1-y | JI1.3J11.4 3a/laHus
6eckoHEUHO OOJBIINE U BRIYUCICHHE IIPEETIOB C OIIK-1.1-B JI1.6J12.1 KonTponnas
ux momoineio /Cp/ OIIK-1.2-3 J12.2 J12.3 pabota

OIIK-1.2-Y | JI2.4J12.5
OIIK-1.2-B J2.6
J12.7]13.1
J13.4
01 32 33 54
2536
1.15 HenpepsIBHOCTS (PyHKIIMH, TOUKH pa3pbiBa U UX OIIK-1.1-3 JI1.1J11.2 Jomainue
knaccudukarys /TIp/ OIIK-1.1-Y JI1.3J11.4 3aJaHNs
OIIK-1.1-B JI1.6J12.1 KonTpomnas
OIIK-1.2-3 J12.2J12.3 pabora
OIIK-1.2-V | JI2.4J12.5
OIIK-1.2-B J12.6
JI2.7]13.1
J13.4 J13.5
JI3.6
31 32 33 54
2536
1.16 HenpepbIBHOCTD (DYHKINH, TOUKH Pa3pbiBa U UX OIIK-1.1-3 JIL.1J11.2 Homaiaue
knaccudukarus /Cp/ OIK-1.1-Y | JI1.3J11.4 3alaHus
OIIK-1.1-B JI1.6J12.1 KonTponnas
OIIK-1.2-3 J12.2J12.3 pabora
OIIK-1.2-V | JI2.4J12.5
OIIK-1.2-B J12.6J13.1
JI3.4J13.5
JI3.6
31 32 33 B4
35 36
Paznen 2. lu¢gdepennmnanbHoe ucunciaieHue
(yHKuMH 01HOIl NEepeMeHHOMH
2.1 Juddepennuansaoe HcauciIeHne GyHKIMN OTHON

nepeMeHHoit /Tema/




2.2 IIpousBonaHast GyHKIUH, €€ TEOMETPUIESCKUH 1 OIIK-1.1-3 JI1.1J11.2 IIposepka
MEXaHUYECKHH CMBICI. Y paBHEHUS KacaTeJIbHOU 1 OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
HOpMaIH K rpaduky GyHkmu. beckoneunas OIIK-1.1-B JI1.5J12.3
IIPOU3BOJIHASL, OJJHOCTOPOHHHE IIPOU3BOJHBIE U UX OIIK-1.2-3 J12.4 JI2.5
reoMeTpuuecKuii cmbici. [TonsaTre OIIK-1.2-Y J12.6
muddepernupyeMoint pyHkimn. CBsa3b OIIK-1.2-B JI2.7J13.1
nuddepeHnnpyeMOCTH C CyIECTBOBAHHEM JI3.4 JI3.5
IIPOU3BOAHON U HEMPEPHIBHOCTHIO (DYHKIUU B JI3.6
Touke. [IpousBoHas CyMMBI, IPOU3BEACHUS U 213253 54
9acTHOTO AU PEePeHINPYEMBIX (YHKITHH, 35 96
IIPOU3BOHAS CIIOKHOU M 00paTHOH (PyHKIHH.

Tabnuua nponu3BOAHBIX 2JEMEHTAPHBIX (QYHKIIUH.
Jlorapudmudeckasi MpOU3BOIHAS U €€
IIpUMEHEHHE.

Juddepennuan GyHKINU, €T0 TEOMETPUIECKUI U
MeXaHWYECKUi cMbIci. [IpiMeHeHue
muddepernmana B IpHOIMHKESHHBIX BEIYHCICHHSX.
Juddepeniuman cnoxxHOH QYHKIUH.
MHBapraHTHOCTH (POPMBI TIEPBOTO
muddepennuana. [IpousBoanbie U
nuddepeHnnaIs! BRICIINX MOPSIKOB.
Juddepernupopanne HeIBHO U TAPAMETPUIECKU
3aJ]aHHBIX (YHKIHH (TIepBas U BTOpast
NIPOU3BOJIHBIE).

/JTex/

2.3 [IpousBonnas Gpynkuun u auddepenua. OIIK-1.1-3 JIL.1J11.2 Homaiaue
Texuuka quddepernupoanus. KacarenbHas k OIIK-1.1-Y | JI1.3JI1.4 3a/1aHus
rpa¢uky Gyakuuu /IIp/ OIIK-1.1-B JI1.5J12.3 KonTponnas

OIIK-1.2-3 J12.4 J12.5 pabora
OIIK-1.2-Y J12.6
OIIK-1.2-B J12.7]13.1
JI3.4J13.5
JI3.6
31 32 33 B4
35 36

2.4 [IpousBonnas ¢pyakuun 1 quddepeHnma. OIIK-1.1-3 JI1.1J11.2 Jomarnue
Texuuka quddepenurposanus. KacarenpHas k OIK-1.1-Y | JI1.3J11.4 3a/1aHus
rpaduky pyakimu /Cp/ OIIK-1.1-B JI1.5J12.3 Kontposnas

OIIK-1.2-3 J12.4 J12.5 pabota
OIIK-1.2-Y J12.6
OIIK-1.2-B J12.7713.1
JI3.4J13.5
JI3.6
0130233 24
2536

2.5 OcHoBHBIE TeOpeMbl TU( PepeHITHaTHHOT
ncuucnenus /Tema/

2.6 Teopembr @epma, Posus, Jlarpamxka u Komm. OIlK-1.1-3 JIT.1J11.2 IIposepka
Teopema bepuynnu — Jlonurans u packpbiTHe OIK-1.1-y | JI1.3J11.4 KOHCIIEKTOB
HeonpeneneHHocteld. CpaBHEHHE MOPSAIKOB POCTA OIIK-1.1-B JI1.5J12.3
MOKa3aTeIbHOM, CTENICHHON U JIoTapyu(hMHUUECKON OIIK-1.2-3 J12.4
¢yaknuii B 6eckoneunoct. /JIex/ OIIK-1.2-Y JI2.5J13.1

OIIK-1.2-B | JI3.4J13.5
JI3.6
31 32 33 54
2536

2.7 Brruncnenue npeaenos ¢ MOMOLIbIO paBUia OIIK-1.1-3 JI1.1J11.2 Jomarnraue
Bepnynu — Jlonurtans, pacKpbITHE pa3IHYHbIX OIIK-1.1-Y JI1.3J11.4 3a/1aHus
BHUJIOB HeonpezaeneHHocTeil. @opmyna OIIK-1.1-B JI1.5J12.3 Konrponnas
Teiinopa /TIp/ OIIK-1.2-3 2.4 pabota

OIIK-1.2-Y J12.5J13.1
OIIK-1.2-B | JI3.4J13.5
JI3.6
01 3233 24

35056




2.8 Brruncnenue npeaenos ¢ MOMOLIbIO paBUia OIIK-1.1-3 JI1.1J11.2 Jomarnraue
Bepnynnu — Jlonurtans, pacKpbITHE pa3IHYHbIX OIIK-1.1-Y JI1.3J11.4 3a/1aHus
BHUJOB HeonpezaeneHHocTeil. @opmyna OIIK-1.1-B JI1.5J12.3 Konrponnas
Teiinopa /Cp/ OIIK-1.2-3 2.4 pabora
OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B | JI3.4JI3.5
JI3.6
013233 24
35 26
2.9 Tpunoxenus nuddepeHIraIbHOTo
ncuucnenus /Tema/

2.10 ®opmyna Teitnopa ¢ OCTAaTOYHBIM YICHOM B OIIK-1.1-3 JIT.1J11.2 IIposepka
¢dopme Jlarpamka u [leano. @opmyna MakiopeHa. OIIK-1.1-Y | JI1.3JI1.4 KOHCIIEKTOB
®dopmyna MaknopeHa st HEKOTOPBIX OIIK-1.1-B JI1.5J12.3
aJIeMeHTapHbIX QyHKIUH. [IpuMeHerne GopMyIbl OIlK-1.2-3 J12.4
Teiinopa B IPHOIMKCHHBIX BEIYHUCIICHUSAX. OIIK-1.2-Y JI2.5J13.1
Heo0xoanMoe 1 10cTaTOuHOE YCIOBUS OIIK-1.2-B JI3.4 JI3.5
BO3pacTaHUs ¥ YObIBaHHS (HYHKIMH Ha JI3.6
MIPOMEXyYTKE. DKCTpeMyM (pyHKIHH. 0102223354
Heob6xoanmoe ycioBue CymecTBOBaHUS 2536
akcTpeMyMa auddhepeHIupyeMoit GyHKITUM.

JlocTaToYHBIE YCIOBUS CYIIECTBOBAHUS
9KCTpeMyMa (IO TIePBOH, BTOPOIl TPOU3BOAHBIM U
MIPOU3BOIHOM BBICHIETrO Mopsaaka). Haxoxnenue
HaMOOJIBIIEr0 1 HANMEHBIIETO 3HAYCHUI
HETIPEPHIBHOM Ha oTpe3ke (GpyHKIHH.

Brimykiocts (BBepX 1 BHU3) QyHKLINH (€€
rpaduka), Touku neperuda. JlocraTouHble
YCIIOBHS BBIITYKIIOCTH JIBAXKIIBI
nuddepernupyemoit dpyrkimm. Heobxogumoe
YCJIOBHE U I0CTaTOUYHOE YCIOBHE CYLIECTBOBAHUS
TOYKH meperuoa.

AcuMnToTHI TpaduKa GYHKIUHN U UX HAXOXKICHHUE.
O6mas cxema uccineoBaHus QyHKIUHN U
mocTpoeHue rpapuka GyHKIHH. CBsI3b MEKITY
rpadukamu (GYHKIUH, ee TIepBOil 1 BTOPOit
IIPOU3BOAHBIX. [IprMeps! uccienoBaHus (HYHKITHA
Y TIOCTPOEHUSI UX IPaUKOB.

/JTex/

2.11 HccnenoBanue GyHKIMHA HA BO3PACTAHUE H OIIK-1.1-3 JI1.1 JI1.2 Jomaraue
yobiBaHue. [ToMcK SKCTpeMyMOB (YHKIIUH. OIIK-1.1-Y JI1.3 J11.4 3a7aHUs
BoinykiocTs QyHKLIMHY U TOUKH Neperuoa. OIIK-1.1-B JI1.5J12.3 Konrponnas
Acumnrotsl. [TonHOE UccnenoBaHue PYHKIUU U OIIK-1.2-3 J12.4 pabota
noctpoenne ee rpaduka /TIp/ OIlK-1.2-Y JI2.5713.1

OIIK-1.2-B | JI3.4J13.5
JI3.6
31 32 33 54
25 06

2.12 HccnenoBanue QyHKIMH Ha BO3PACTAHUE H OIIK-1.1-3 JIT.1J11.2 Homamraue
yobiBaHue. [Tonck skcTpeMyMOB QyHKLHUU. OIIK-1.1-y | JI1.3JI1.4 3aaHus
Brimykimocts yHKINH U TOYKH Iepernoa. OIIK-1.1-B JI1.5J12.3 Konrponnas
Acumnrortsl. [TonHOE MccnenoBanue QYHKIUN U OIIK-1.2-3 J12.4 pabora
noctpoenue ee rpaduxa /Cp/ OIIK-1.2-Y JI2.5J13.1

OIIK-1.2-B | JI3.4JI3.5
JI3.6
01 352 33 54
25 D6
Pa3nen 3. Dxk3aMeHbI M KOHCYJIbTAMH
3.1 OK3aMeHBI ¥ KOHCYynmbTarmu /Tema/




32 Koncynbranus /Kuc/ 1 2 OIIK-1.1-3 JI1.1J11.2 Koncynpranus
OIIK-1.1-Y | JI1.3J11.4
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 J12.2J12.3
OIIK-1.2-V | JI2.4J12.5
OIIK-1.2-B J12.6
JI2.7J13.1
J13.4 J13.5
JI3.6
21229354
2536
33 Ox3amed /KP/ 1 0,35 OIIK-1.1-3 JI1.1J11.2 DK3aMeH
OIIK-1.1-Y | JI1.3J11.4
OIIK-1.1-B JI1.5712.1
OIIK-1.2-3 J12.2 J12.3
OIIK-1.2-V | JI2.4J12.5
OIIK-1.2-B J12.6
JI2.7J13.1
JI3.4JI3.5
JI3.6
212203354
2536
34 IMonroToBka k ’K3aMeHy /JKk3aMeH/ 1 53,65 | OIIK-1.1-3 JIT.1J11.2 [HoaroroBka k
OIIK-1.1-y | JI1.3J11.4 9K3aMeHY
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2J12.3
OIlK-1.2-Y | JI2.4J12.5
OIIK-1.2-B J12.6
J12.7J13.1
JI3.4 JI3.5
JI3.6
31 32 33 54
3536

5. OHEHOYHBIE MATEPHUAJIBI I10 JUCIIUTIJIMHE (MO YJIIO)

®DOoHJI OLIEHOYHBIX CPEACB MPUBECH B IPIWIOKEHUU K pabouel mporpaMmme JUCHUTUIAHBL

6. YAEBHO-METOJWYECKOE U THOOPMAIIMOHHOE OBECIIEYEHUE JUCIUITIJINHBI (MOIYJIA)

6.1. Pekomenayemas qureparypa

6.1.1. OcHoBHAs JIMTEpaTypa

Ne ABTOpBI, COCTaBUTEIHN 3arnaBue WznarensctBo, | Kommuectso/
rof Ha3BaHUE
OBC
JI1.1 | Kyzmpssues B.A., Kpartkuii Kypc BbICIIEH MaTeMaTHKH : Yueb.mocodue ist By30B M.:Hayka, 5-02-013927-
Hemumosuy B.I1. 1989, 656¢. 0,1
JI1.2 | dauko ILE., ITonos Beicias MatemMaTuka B ynpaXXHeHUsX U 3agadax:B 2-x u. M.:Boicurik., |5-06-003070-
A.T'., KoxkeBHHKOBa 1997, 304c. 9,1
TS
JI1.3 | ITuckynos H.C. JuddepeHnuanbHoe U HHTETPATHHOES UCUHUCIICHUS M.:Unterpan- | 5-89602-014-
Y4e6.mocobue Ams BTy30B Ipecc, 2002, 7,5-89602-
416¢. 012-0, 1
JI1.4 |Ilucemennsiit JI.T. KoHcnekr Jiekiuii 1o BhICIICH MaTeMaTHKe M.:Aiipuc 5-8112-0189-
Ipecc, 2003, 3,5-8112-
256c¢. 0190-7, 1




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC

JI1.5 |MBanosa E.E. JuddepennuanbHoe ucuucieHre GYHKIMNA OTHOTO M.:U3n-Bo 5-7038-1270-

MIEPEMEHHOTO : Yuel./UIs BTY30B MI'TY, 2002, 4,5-7038-
407c. 1271-2, 1
JI1.6 | Adanacwes, C.T. Beenenue B aHanu3: QyHKUUH, PEebl, HEIPEPHIBHOCTD : Caparos: 978-5-4487-
ydaebHOe mocooue Byzosckoe 0730-8,
obpasoBanme, | http:/www.ip
2020, 85 c. rbookshop.ru/
97407 .html
6.1.2. JlonotHUTEILHAS JTUTEPATypa
Ne ABTOPBI, COCTaBUTEIN 3arnaBue UsnarenscrBo, | KonnuectBo/
TOJ Ha3BaHUE
OBC

JI2.1 | byxenckuii K.B., OmnopHbIe KOHCIIEKTHI 1O BhIcIIel matemartuke. Y.2 : YueOHOe Ps3ann: PULL s
Enxuna H.B., rmocooue PI'PTY, 2010, |https://elib.rsr
Macnosa H.H., eu.ru/ebs/dow
Iunopkosa K.A. nload/1018

JI2.2 | byxenckuii K.B. OrnopHbIe KOHCIIEKTHI IO BbIcIIeH MaTtematuke. Y.1 : YueOHoe Ps3ans: PUL] ,

mocooue PI'PTY, 2010, |https://elib.rsr
eu.ru/ebs/dow
nload/1608

JI2.3 |T'ycak A.A. Bricmas matematuka:B 2T. : Yueb.mocobue Mumnck:TetpaC | 985-6317-62-

ucreme, 1998, (2,1
4438c.

JI2.4 | Kpacnos M.JL, Bes Beicas MatemMaTHKa @ YaeOHHK M.:Dnutopuan | 5-8360-0154-
Kucenes A.1., YPCC, 2001, 5,1
Makxkapenko I'.11., 349c.
luxua E.B., 3ansnua
B.U., Cobones C.K.

JI2.5 |Ilog pen.Edpumona COopHHUK 3aJ1a4 IO MaTeMaTuKe AJIsl BTy30B M.:®uzmatiut, |5-94052-035-
A.B.,IlocniennoBa A.C. 2003, 432c. 9,1

JI2.6 |JlykpsnoBaI'.C., PykoBOICTBO K pelIEHHIO 334a4 B CHCTEMAX KOMIBIOTEPHOU Mocksa: 978-5-907352
Hemoxun C.A. matemaTuku GEOGEBRA, MATHCAD, WXMAXIMA : yue0. KVYPC, 2022, -92-6, 1

nocobue 150c.

JI2.7 | JlykpsnoBa I'.C., PykoBOACTBO K pelIEHHIO 337a4 B CUCTEMaX KOMIIBIOTEpPHON Pazans: KVPC, |,

Hemroxun C.A., marematuku GEOGEBRA, MATHCAD, WXMAXIMA. U.2 : 2023, https://elib.rsr
Boxposa 1.B. y4e0. mocodue : YueGHOe mocodue eu.ru/ebs/dow
nload/3928
6.1.3. MeTtonnueckue pa3padoTku
Ne ABTOPBI, COCTaBUTEITN 3arnasue UsnarenscrBo, | KonnuectBo/
TOJ Ha3BaHUE
OBC
JI3.1 |bepman I'.H. COopHHK 337129 TI0 KypCy MaTeMaTHIECKOTO aHaJIK3a : CII6.:IIpodecc | 5-93913-009-
Yu4e6.mocobue ns, 2001, 432¢. | 7,1
JI3.2 | Kapaces W.I1., Enxkuna | AuddepennupoBanne GyHKINHA OIHON U HECKOIBKHX Pszans, 2007, |, 1

H.B., Kpsiruna C.C.,
JykstaoBa I'.C.,
Yepuenona T.H.

HCPCMCHHLIX.I/IHTCI‘paJ'[I)IZ3aI[a‘-II/I JJIA 3a4€TOB U DK3aMCHOB I10
MaTeMaTuke(2-i cemectp) : MeToz.ykas.

64c.




No ABTOpBI, COCTaBUTEH 3arnaBue WzpatensctBo, | KomuuectBo/
rox Ha3BaHUE
3BC
JI3.3 | lyooBukos A.B., KommiekcHbie uncna. JIuneinas anredpa. AHaIuTHYECKAs Ps3anb, 2009, o1
Murpoxun 10.C., reoMeTpusl. BBenieHue B aHanu3 : 3a1a4u U1 IPaKT. 3aHATHN U 68c.
Borarosa C.B., camocT. paboTsl (1-i cemecTp)
JlykbsinoBa I'.C.,
Crocrokanos A.1.,
Hunopxosa K.A.,
Hopodeesa T.1.,
Kpeiruna C.C.,
JlockyroB A.B.,
Bbonposa 1.B., JIbBoBa
T.JI., CrocroxanoBa
E.A.
JI3.4 | Ky3uenos JLA. COOopHHK 3aJTaHHi TI0 BBICIICH MaTeMaTHKe. THITOBBIC paCUETHI : CII6.: Jlans, 978-5-8114-
y4e0. mocodue 2008, 240c. 0574-9, 1
JI3.5 |Borartosa C.B., PacueTHble 3aganus 1o BeIciei MatemaTuke (1-i cemecTp) : Ps3ansb, 2013, o1
Byxenckuit K.B., y4e0. mocodue 159c.
I'pumuna B.B.,
Hio0ya A.b., Enkuna
H.B, Kapaces WU.II.
JI3.6 |CwmpiuisieBa T. B., Marematrka: BBEJICHUE B aHATU3, TU(PPEepeHIIHATBHOS [Tepmsb: 978-5-398-
Pekka E. 0. ucumcieHne GyHKINHA OJJHOH IePEeMEHHOH : yaeOHoe mocodue IMHUITY, 2013, [01118-0,
251 c. https://e.lanbo
ok.com/book/
160858

6.2. Ilepeuens pecypcoB HH(OPMALMOHHO-TeJIEKOMMYHHKAIMOHHOIi ceTu ""UnHTepHeT"

D1 | ducranmuonHoe oOydeHue [3MeKTpOHHBIH pecypc] https://cdo.rsreu.ru

22 | Odunmansueiit naTepHeT optan PIPTY [anextponHsiii pecype]. http:/ www.rsreu.ru

23 | O6pazoBarenbHbiii optan PIPTY [anekrpoHHEIA pecype]. - Pexxum gocTyma: mo mapotto. - https:// edu.rsreu.ru

24 | Dnextponnas 6ubaroreka PIPTY [anekTponHbIi pecype]. - Pexxum gocTymna: moctyn u3 kopnopatusHoi cet PIPTY -

1o mapoutio. - https:// elib

.rsreu.ru/

35 | DnexrponHO-6nbMHOTEUHAst cucTeMa [PRbooks [3mexTponHsIi pecypc]. - Pexum qocTymna: 1oCTy H3 KOPIOPAaTUBHOMH

cetu PIPTY - cBOOOAHBIN, AOCTYI U3 CETH MHTEPHET - MO MapoJko. - https:// iprbookshop.ru/

D6 | DnextpoHHO-O0MOIMOTEUHas cucTema "JlaHp" [25IeKTpOHHBIHN pecypc]. - Pexkum qoctymna: 1ocTym U3 KOPIOpaTUBHOM CeTH

PT'PTY - cBOOOIHBIN, JOCTYIT U3 CETH HHTEPHET - TIO MapodIto. - https:// e.lanbook.com

6.3 IlepeyeHb NPOrpaMMHOro odecrnevyeHns 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM

6.3.1 HepequL JIMICH3UOHHOI'0 U CB060£[H0 PACIPOCTPAHAECMOr0 NPpOrpaMMHoOro oﬁecneqel-mﬂ, B TOM 4YHCJI¢

OTCYECCTBCHHOI'0O MPOU3BOACTBA

HaumenoBanue

Onucanue

Oneparronnas cucrema Windows

KOMMCp‘ieCKaﬂ JIMOCH3UA

Kaspersky Endpoint Security

KOMMGp'leCKaﬂ JIMIOCH3UA

Adobe Acrobat Reader Coooxgunoe I10
LibreOffice Coooxgunoe I10
OpenOffice Co6oxgunoe I10
7 Zip Coboanoe I1O
MATLAB R2010b Beccpouno. Matlab License 666252
Adobe Acrobat Reader DC Cob6oanoe I[1O

OmneparonHas cucrema Windows

XP

6.3.2 TlepeyeHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJINHBI (MOAYJIS)




337 y4eOHO-aIMUHUCTPATHBHBIA ~ KOpIyc.  YdueOHas  ayouTopus Ui TPOBEICHHs  y4eOHBIX  3aHATHH
CrennanusupoBarHas Me6eins (100 mocagouHBIX MecT)

1 I1K: Intel Pentium G3260/4Gb, mynsTuMeanitHoe 000pynoBaHUE (IIPOCKTOP, IKPaH)

Bo3moxxHOCTE monkimrodyeHuss K cetd «VHTepHeT» M oOecriedeHHe JOCTya B 3JCKTPOHHYIO HH(pOPMAIMOHHO-
obpazoBatenbHyIo cpexy PIPTVY.

333 yueOHO-agMHWHHCTPATUBHBIA KOpIyc. YdUeOHass ayauTOpHsl Ui HPOBEACHHS YJ4EOHBIX 3aHATHH JICKIMOHHOTO H
CEMHHApPCKOT0 THMA, IPAKTHYECKHX 3aHSATHH, TPYNIOBBIX M HMHIMBUAYaJIbHBIX KOHCYJIbTAallMH, TEKYIIEro KOHTPOJIS H

2 poMexyToyHol arrecranuu CrenuannsupoBaHHas MeOens (80 MecT), MyIbTUMEAHHHOE 00OpPYyIOBaHUE, KOMIIBIOTED,
JIOCKA.
404 y4eOHO-aIMHHUCTPATHBHBIN KopIryc. YdeOHas ayauTopus JUIS IIPOBEJACHUS YIEOHBIX 3aHATHH JIEKIMOHHOTO U
3 CEeMUHAPCKOTO THUIMA, MPAaKTUYECKUX 3aHATUH, TPYNIOBBIX M WHAUBHIYAIbHBIX KOHCYIBTAIUH, TEKYIIETO KOHTPOIS H

MpoMeXyTouHol arrectanmu CrienpanusupoBanHas mebens (120 MecT), MylIbTHMEIUHOE 00OpYIOBaHHUE, 3KpaH,
KOMITBIOTED, JTOCKA.

8. METOJUYECKHUE MATEPHAJIBI 11O JUCIHUIIJINMHE (MOAYJIIO)

MeTtoaudeckoe obecrnieueHue JUCIHUITIIMHBI MIPUBEACHO B ITPUJIOKCHHHU K pa60'{eﬁ mnporpaMme JUCHUITIUHBI.

OnepaTtop 30 000 "KomnaHus "TeH3op"
JOKYMEHT MOAMNUCAH S/TEKTPOHHOW MOAMUCHIO

noaAnNnCAHO ®reoy BO "PrPTY", PIPTY, JlykbsiHoBa anuHa CepreeBHa, 23.06.26 12:30 MpocTas noanucb
3ABEAYIOLLUMM W.0. 3aBeaytoulero kaceapoii BM (MSK)

KA®EZPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, OBeukuH [eHHaaui 23.06.26 13:00 MNpocTas noanuce
3ABEAYIOLLUMM Brnaanmuposuy, 3aBeaytowmii kadeaport BNM (MSK)

BbIMYCKAIOLLIEN

KA®E/PbI




