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Buzuposanue PII/] n1 ucnonHeHus B o4epeHOM y4eOHOM roay

Pabouast mporpamMma nepecMoTpeHa, 00CyXKIeHa 1 0OX00peHa IS
ucrionHeHus B 2026-2027 yueOHOM roay Ha 3acefaHuu Kadeapsl
BbIciieii MaTeMaTHKH

[Iporokom ot 2026 . Ne

3aB. kadeapoit

Buzuposanue PI1J] 119 ucnonHeHus B o4epeaHOM y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa 1 o1o0peHa Jyist
ucnoiaaeHus B 2027-2028 yue6HOM Toay Ha 3aceIaHuu Kabeapol
Bbiciieit MaTeMaTHKH

[Iporokom ot 2027 1. Ne

3aB. kadenpoi

Buzuposanue PI1/] 1151 ucnoiHeHus: B o4epeaHOM Y4eOHOM roay
Pabouast mporpaMma nepecMoTpeHa, 00CyXK/IeHa 1 OZ00peHa s
ucnonHeHus B 2028-2029 yyeGHOM roay Ha 3aceIaHuu Kadeapbl
Boicuieil MaTeMaTUKH

[Iporokom ot 2028 1. Ne

3aB. kadeapoit

Buzuposanue PI1/] 1151 ucniosiHeHusl B 04epPeTHOM Y4eOHOM roay

Pabouas mporpamma nepecMoTpeHa, 00CyKaeHa 1 000peHa st
ucnonHenust B 2029-2030 yyeOHOM rofy Ha 3acejaHuH Kadheapbl

Bbiciieit MaTeMaTHKH

[Iporokom ot 2029 1. Ne

3aB. kadeapoit




1. IEJTA OCBOEHHUSI JUCLIUILIUHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS UCIUILIMHEI SIBISIETCS TpHoOpeTeHne 0a30BBIX 3HAHUIT U YMEHHI B COOTBETCTBHNU ¢ DenepanbHbIM
rocyIapcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM U (POPMUPOBAHUE Y CTYJEHTOB CIOCOOHOCTHU K JTOTHYECKOMY
MBIIUICHUIO, aHATIM3Y U BOCHPHATHIO HHPOPMALNH, BOCIIUTAHHE MATEMATHYECKOH KyJIbTYpBI, HOCPEACTBOM 00CCIIEUEHNUS
9TarnoB (GOPMHUPOBAHNS KOMIIETSHINH, TpeaycMoTpeHHEIX @T'OC, B 9acTH NpeICTaBIeHHbIX HIDKE 3HAHHUH, yMCHHH U
HaBBIKOB.

1.2 |3agaun:

1.3

1.4]- 06y‘lCHI/I€ 0a30BBIM MaTEMAaTHYECKIM MECTOOaM, HCO6XOI[I/IMBIM AJI aHaJIn3a U MOACTINPOBAaHUA yCTpOﬁCTB, IIPOIECCOB U
SIBJICHHH IIPH TOMCKE ONITUMAJIBHBIX peHIeHPIﬁ;

1.5]- 06yqel-me METOAaM OGpaGOTKI/I M aHaJIM3a pe3yiIbTaTOB YHCJIICHHBIX SKCIICPUMCHTOB.

2. MECTO JUCIIUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

Hukn (pazpen) OIT: | B1.0

2.1 | TpeGoBanus K NpeaBapUTe/IbHOM OAT0TOBKe 00y4Yaromerocs:

2.1.1 HI/ICHI/IHHI/IHa 6a3preTc;I Ha CICAYIOMINX JUCHUILTIMHAX: MaTCMaTHKa, N3y4a€MbIX B CpelIHeﬁ IIKOJIC.

2.1.2 | Inst ocBOEHUS AUCUUTUIMHBI 00YYaIOLUIICs JIOJKEH:

2.1.3 | 3HaTh:

2.1.4 | ocHOBHEIE METOABI TCOMCTPUH, a.nre6p1,1 1 Ha4dalla aHaJIu3a, U3y4a€MbIX IPU MOJTYYCHHUN CPEAHETO o01Iero 06paSOBaHI/IH;

2.1.5 | ymetsn:

2.1.6 | IpoU3BOIUTH PACYETHI, ONB3YSICh METOAAMU U CPEACTBAMU IEMEHTAPHOI MaTEMATUKU, U AaHATIU3UPOBATh [10JY4CHHbBIE
PpE3yNbTaThL;

2.1.7 | Bmamers:

2.1.8 | HaBBIKaMM, METOIAaMH U IIPUEMAMU 3JIEMEHTAPHON MaTEMATUKU;

2.1.9

2.2 | AucuMnauHbI (MOYJIH) U MPAKTUKH, JIs1 KOTOPBIX OCBOEHHE JAHHOMH TUCHUILUINHBI (MOAYJIA) HEOOXOMMO KaK
npeAlIecTBYOLIEE:

2.2.1 | ®usuka

2.2.2 | UuTerpans! n muddepeHnransHbe ypaBHCHUS

2.2.3 | JIunetinas anreOpa U QyHKINH HECKOJIBKHX MEPEMEHHBIX

2.2.4 | luckpeTHass MaTeMaTHKa

2.2.5 | OCHOBBI KJIaCCUYECKOM M HEKJIACCHYECKOM JJOTHKHU B cucTtemax MU

2.2.6 | Teopus BeposiTHOCcTe s cuctem NN

227

3. KOMIETEHLMY OBYYAIOIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCLUTIINHBI
(MOJYJIST)

OIIK-1: Cnoco0eH NIpUMMEHATh eCTECTBEHHOHAYYHbIC U 001IeMHKCHEPHbIEe 3HAHUS, METO/Ibl MATEMATHYECKOI'0 AHAJIN3A U
MO/1eJIMPOBAHNS, TEOPETHYECKOI0 U IKCNIEPUMEHTAIBHOI0 HCCIe0BAHNSA B IPOodeCcCHOHATBHOI JesiTeJIbHOCTH;

OIIK-1.1. IleMoHCTpHpYeET ecTeCTBEHHOHAYYHbIe M 001leMHKeHePHbIe 3HAHUS, 3HAHUA METOA0B MATEMaTH4YeCKOI0 aHAJIN3a
H MO/ICJIUPOBAHUSA, TEOPETHYECKOI0 H IKCIEPUMEHTAIBHOI0 HCCJIeIOBAHUS

3Harhb

TEOPETUICCKUAE OCHOBBI MAaTEMAaTHYECKOTO MOJCITHPOBAHHS OOBEKTOB U MPOIIECCOB.

YMmerhb

(hopmanm3oBaTh AJS MPUKIAIHBIX KOMIBIOTEPHBIX MAKETOB MaTEMAaTUYECKyI0 MOJeNb 00beKTa (Ipolecca) ¢ UCIONb30BaHHEM
aHAJUTUYECKUX METOMOB KJIACCHYECKOH MaTEMATHKH.

Baagers

crnocob0aMu TOMCKA M UCTIONB30BaHUS MaTeMaTHUECKOH MH(OPMAILIUK TS PEHICHUs] MPOQECCHOHANBHBIX 3a1ad.

OIIK-1.2. IIpuMeHsieT eCTeCTBEHHOHAYYHbIC H 00LIICHHKEHEPHbIE 3HAHUSI, METO/AbI MATEMATHYECKOI0 AHAJIN32 U
MO/IeJINPOBAHHS], TEOPETHYECKOI0 H IKCIIEPHMEHTAIBHOI0 HCCIeIOBAHNS B NPo(eccHOHATBHOI NesiTeTbHOCTH

3Harnb

3HaeT OCHOBBI BBICIICH MaTeMaTHKU, (PU3MKH, BBIYMCIUTEIBHON TEXHHUKH W MPOrPaMMHUPOBAHUS

Y™merhb

YMeer peniath CTaHAapTHBIC TPOPECCHOHANBHBIC 3a0aYl C IPUMECHEHUEM ECTECTBEHHOHAYYHBIX U OOIICHH)KCHEPHBIX 3HAHHIA,
METOJJOB MaTEeMaTHYCCKOr0 aHA3a U MOJCIUPOBAHHS.

Baaners

Brageer MeTomaMu TEOPETHUECKOTO M KCIIEPUMEHTATFHOTO HCCIIEIOBAaHUS 00BEKTOB MPO(ECCHOHATBHON NIEATENFHOCTH.




B pe3yiabTare ocBOeHUs TUCHMILIUHBI (MOLYJIs1) 00yYalOIMiics q0JKeH

3.1 |3uars:

3.1.1

OCHOBBI MATEMAaTHIECKOT0 aHAIN3a, TIPUEMBI ITIOCTPOCHHUSI MATEMATHIECKUX MOJIEINICH Pa3InIHbIX SIBICHUH U MPUKIIATHBIX
3a/1a4.

3.2 | YmeTn:

3.2.1

MIPUMECHATHh METOABI MAaTEMATUYCCKOI'O aHaJIn3a IJI PEIICHUA NPUKITAAHBIX 3a1a4, UCTIOJIb30BaTh aACKBATHBIC METO/IbI
MaTEMAaTUYCCKOIro MOACIIMPOBAHUA U pacyeTa.

3.3 | Baagers:

33.1

HaBBIKAMU MPUMEHEHHSI OCHOBHBIX METOJOB MaTEMATUIECKOTO aHAIM3a U MaTeMaTHYeCKOH (hopMau3auy s peeHHs
MPUKIAJHBIX 33/1a4; HABBIKAMH HCIIOJb30BAHUS MATEMATHYECKOr0 MOJICIMPOBAHMUS B HH)KCHEPHOH MPAKTHKE, aHAIH3a 1
HHTEPIIPETHPOBAHUS €TI0 PE3YIBTATOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUITJIMHBI (MO YJIA)

Kon HaumenoBanue pa3znenoB u tem /Bua 3ansitusi/ | Cemectp / | YacoB | Kommneren- | Jluteparypa dopma
3aHATHSA Kype 170 KOHTPOJIS
Pazpest 1. DueMeHTapHbIe (PyHKIUHU U NIPe/ieJibl

1.1 OnemeHnTapHble pyHKIUH U X Tpaduku /Tema/ 1 0

1.2 IIpenmer u meron marematuku. CTpykTypa U 1 4 OIIK-1.1-3 JI1.1J11.2 IIpoBepka
coJiepKaHle Kypca BbICIIEH MaTEeMaTHUKH. OIIK-1.1-Y J1.3 KOHCITEKTOB
MHoOXecTBa U onepaluy HaJx HuMu. JluarpaMmmsl OIIK-1.1-B JI1.4J12.1
Benna. JlekapToBO NpOU3BEACHUE MHOXECTB. OIIK-1.2-3 JI2.2J12.3
Otobpaxxenus u pyaknuu. CriocoObl 3aaHus OIIK-1.2-Y J12.4
GbyHKIMIA. OIIK-1.2-B JI2.5]13.1
MHO0XeCTBO AEHCTBUTEIBHBIX YHCEIT, CBOMCTBO JI3.4 JI3.5
noaHOTHIL. Yucnosas npsamas. YucnoBoi JI3.6
npomexyTok. Ilonstue okpectnocTu. Ipuniun 012223354
BIIO)KEHHBIX OTPe3KOB. OrpaHHYEHHbIE U 25 D6
HeorpaHUYEHHbIE YHCIIOBblE MHOXecTBa. [loHsaTHe
TOYHOH BepxXHel (HIDKHEI) TpaHu.

Knaccs! uncIoBBIX QyHKIHN (MOHOTOHHBIE,
OrpaHUYCHHBIE, YETHBIE, IEPUOTUYHBIE).
Oo6parumeie ¢pynkimn. Kitacc anmeMeHTapHbIX
(GYHKIHH.

/JTex/

1.3 OcHOBHBIE 371eMeHTapHble PYHKLUH, UX CBOHCTBA 1 6 OIIK-1.1-3 JIL.1J11.2 Jomaraue
u rpaduku. [TocTpoeHne rpaduKoB FIEeMEHTAPHBIX OIIK-1.1-Y JI1.3 3a/1aHus
¢ynaxumit /Tp/ OIIK-1.1-B JI1.4J12.1

OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B JI2.5J13.1
JI3.4 J13.5
JI3.6
21022354
325 06

1.4 OCHOBHEBIE dJIeMeHTapHbIe (PYHKIINH, UX CBOHCTBA 1 4 OIIK-1.1-3 JI1.1 JI1.2 Jomanrane
u rpaduku. [TocTpoeHne rpaduKoB dMeMEeHTapHBIX OIIK-1.1-Y JI1.3 3a/1aHus
¢dyuxmii /Cp/ OIIK-1.1-B JI1.4J12.1

OIIK-1.2-3 J12.2J12.3
OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5J13.1
JI3.4 JI3.5
JI3.6
21222354
35 26
1.5 IIpenen yncnoBoit mocnenoBaTenbHocTH /Tema/ 1 0




1.6 YucoBbIe MOCIEI0BATENIFHOCTH, CIIOCOOBI OIIK-1.1-3 JI1.1J11.2 IIposepka
3a/laHusl, ONepalliy HaJl OCJIEeI0BATEILHOCTSMHU. OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
IIpenen nocaenoBaTenbHOCTH, CXONAIINECS U OIIK-1.1-B JI1.6J12.1
pacxopsiuecs nocieaoBareaIbHocTu. OCHOBHBIE OIIK-1.2-3 JI2.2 J12.3
CBOICTBA CXOISIIUXCS [TOCIIEN0BATEIHLHOCTEN OIIK-1.2-Y J12.4
(Tpenien MOCTOSTHHOM MOCIEI0BATEIbHOCTH, OIIK-1.2-B JI2.5J13.1
€IMHCTBEHHOCTb IIpeJieNa, OrPAHNYEHHOCTD JI3.4 JI3.5
CXOJISIICHCS TTOCIEeI0BATEILHOCTH). JI3.6
ApudMeTHUecKue onepannuu Haj CXOIAIIMMHUCS D1 52 233 B4
rocieA0BaTeNbHOCTIMHU. CXOTUMOCTh 35 96
OrpaHUYECHHOW MOHOTOHHOM
nocienoBaTensHocT. Yucno e. I'unepbonuueckue
(dyHKIMH, UX CBOMCcTBA U rpaduku. /JIex/

1.7 CBOJCTBa YHCIIOBBIX MOCJIEI0BATEILHOCTEH. OIIK-1.1-3 JIT.1J11.2 Jomamaue
Omnpenenenue npenena. Berancnenue npenenos OIIK-1.1-Y JI1.3J11.4 3a7aHus
nocienosatensHoctei /p/ OIIK-1.1-B JI1.6J12.1 Kontponnas

OIIK-1.2-3 J12.2 J12.3 pabora
OIlK-1.2-Y J12.4
OIIK-1.2-B JI2.5713.1
JI3.4 JI3.5
JI3.6
01 3233 54
25 D6

1.8 CBOMCTBa YHUCIIOBBIX ITOCJIEI0BATEILHOCTEN. OIIK-1.1-3 JI1.1 JI11.2 Jlomariraue
Omnpenenenue npenena. Berancnenue npenenos OIIK-1.1-Y JI1.3J11.4 3a/1aHus
nocneoBaTensHocTel /Cp/ OIIK-1.1-B JI1.6J12.1 KonTpomnnas

OIIK-1.2-3 J12.2J12.3 pabota
OIIK-1.2-Y J12.4
OIIK-1.2-B JI2.5J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6
01 3233 54
25 D6
1.9 IIpenen u HenpepbIBHOCTD (yHKIMHK /Tema/




1.10 JlBa moHATHS Tpesena (GpyHKIUU B TOUKe (IIpeaent OIIK-1.1-3 JI1.1J11.2 IIposepka
no Komu u npenen no I'eiine). Teopema 06 OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
SKBUBAJICHTHOCTH 3THX NOHATHH (POpMyIHPOBKA). OIIK-1.1-B JI1.6J12.1
Opnocroponnue npenensl Gynkiun. [pegen OIIK-1.2-3 JI2.2 J12.3
¢ynkn B 6eckoHeuHocTH. beckoHeuHble OIIK-1.2-Y 2.4
npeensl. EMMHCTBEHHOCTD mpesesna (GpyHKIUH. OIIK-1.2-B JI2.5J13.1
JlokanpHas OrpaHWYEHHOCTH (DYHKIIMH, UMEIOIIeit JI3.4 JI3.5
KOHeuHbIH npenen. beckoHeuHo Masbie U JI3.6
0eCKOHEYHO OOJNbIIHE GYHKIMU, CBI3b MEXKITY 213253 54
STUMHU NOHATUAMU. TeopeMa 0 CBA3U MEXIY 35 56
(yHKIHEH, ee IpeaerIoM 1 OECKOHEYHO MaJIoH.

OCHOBHBIE CBOWCTBA OECKOHEUHO MaJIbIX U
0OECKOHEYHO OONBIINX (DYHKITHIA.
ApndmeTHaecKre ornepayy Hax GYHKISIMH,
uMmerommmn npeaen. [Ipenen cnoxuoit GpyHKIMN.
[lepexon k npexeny B HepaBeHcTBE. Teopema o
TIpezese MpoMexyTodHoi GpyHaknnu. [Ba
3aMeuaTeNbHBIX Ipeena.

CpaBHeHue OECKOHEYHO MalbIX U OECKOHEYHO
00X QyHKIWH, TOPSATOK MaJIOCTH M TOPSIIOK
pocTa. DKBUBaJIEHTHBIE OECKOHEYHO MAaJIble M UX
cBoifcTBa. Tabmua OCHOBHBIX 3KBUBAJICHTHOCTEI!
0ECKOHEYHO MaJIbIX, €¢ IPUMCHEHHE K
BEIYHCIICHHIO TIPE/ICIIOB. DKBHBAJICHTHBIE
6ecKOHEeYHO OOJBIINE U UX CBOHCTBA.
Pa3nuunble OAXOABI K MOHATHIO HEMPEPHIBHOCTH,
HX KBHBAJICHTHOCTH. CBOMCTBA QYHKINIA,
HETIPEPHIBHBIX B ToUKe. HempeprIBHOCT
OCHOBHBIX 3JIeMeHTapHbIX (yHKuuil. Teopema o
HENPEPHIBHOCTH AIEMEHTAPHON (YHKIHH B
obnactu e€ onpeneneHus. OJHOCTOPOHHSIS
HETIPEPBIBHOCTS (PyHKIMHU B TOUKE. TOUKH
paspbiBa U ux knaccudukanus. HenpepeiBHOCTE
(YHKIMH Ha MHTEPBAJIC M Ha OTPE3Ke.
HemnpepsiBHOCTS hyHKIIMH, 00paTHOM K
MOHOTOHHOI! U HenpepsIBHOH. CBoHCTBa
(YHKIUI, HENPEPBIBHBIX Ha OTPE3Ke
(orpaHMYEHHOCTS, CYIIECTBOBAHHE HAMOOBIIIEr0
1 HaUMEHBIIIEeTO 3HAYeHHH, TeopeMa o
MIPOMEKYTOUHOM 3HAYCHHN).

/J1ex/

1.11 Brmancienue npenena Gyaxunu. [lepsorii n OIIK-1.1-3 JI1.1 J11.2 JomarHue

BTOpO# 3aMevareibHbie mpeaens /[1p/ OIIK-1.1-Y | J1.3J11.4 3a/1aHus
OIIK-1.1-B JI1.6J12.1 Kontponnas
OIIK-1.2-3 J12.2 J12.3 pabora
OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5713.1
JI3.4 JI3.5
JI3.6
013233 54
25 D6
1.12 Brruncnenue npenena gynkuuu. [lepsolii n OIlK-1.1-3 JIT.1J11.2 Jomarniaue
BTOpOH 3aMevartesbHble mpeaenst /Cp/ OIIK-1.1-Y JI1.3J11.4 3a/1aHus
OIIK-1.1-B JI1.6J12.1 KonTponnas
OIIK-1.2-3 J12.2J12.3 pabora
OIIK-1.2-Y J12.4
OIIK-1.2-B JI2.5J13.1
JI3.4 J13.5
JI3.6
21022354

35 06




1.13 CpaBHeHHE OECKOHEUHO MaJIbIX 1 OECKOHEUHO OIIK-1.1-3 JI1.1J11.2 Jomainue
OOJIBILINX. DKBHBAJIEHTHBIE OECKOHEYHO MAJIBIE U OIIK-1.1-Y JI1.3J11.4 3a1aHus
0ECKOHEYHO OOJIBIIIHE W BEIYHCIICHHE TTPEIETIOB C OIIK-1.1-B JI1.6J12.1 Konrponnas
nx nomomsio /TIp/ OIIK-1.2-3 J12.2J12.3 pabota

OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5J13.1
JI3.4J13.5
JI3.6
21222354
35 96

1.14 CpaBHeHHEe OECKOHEYHO MaJbIX M OECKOHEYHO OIIK-1.1-3 JIT.1J11.2 Jomamnaue
OOJIBIINX. DKBHUBAJIIEHTHEIE OECKOHEYHO MAJIbIE K OIIK-1.1-Y JI1.3J11.4 3aJaHus
OECKOHEYHO OOJIBIINE U BBIYUCIICHUE TIPEICIIOB C OIIK-1.1-B JI1.6J12.1 KonTponnas
nx nomoisto /Cp/ OIIK-1.2-3 J12.2712.3 pabota

OIIK-1.2-Y 2.4
OIIK-1.2-B JI2.5J13.1
JI3.4 JI3.5
JI3.6
0135233 24
25 D6
1.15 HenpepbIBHOCTD (QYHKIIMH, TOUKH pa3pbiBa M UX OIIK-1.1-3 JIT.1J11.2 Jomaraue
knaccuukanmys /TIp/ OIIK-1.1-Y | JI1.3J11.4 3alaHus
OIIK-1.1-B JI1.6J12.1 Konrponnas
OIIK-1.2-3 J12.2J12.3 pabora
OIIK-1.2-Y J12.4
OIIK-1.2-B JI2.5J13.1
JI3.4 JI3.5
JI3.6
31 32 33 54
2536
1.16 HenpepbIBHOCTD (DYyHKIINH, TOUKU pa3pbiBa U UX OIIK-1.1-3 JIL.1J11.2 Jomaminue
knaccudukarms /Cp/ OIIK-1.1-Y JI1.3J11.4 3aJaHUs
OIIK-1.1-B JI1.6J12.1 KonTpomHas
OIIK-1.2-3 J12.2J12.3 pabota
OIlK-1.2-Y 2.4
OIIK-1.2-B JI2.5J13.1
JI3.4J13.5
JI3.6
21222354
35 26
Paznen 2. In¢depenuuanbHoe ucunciaenne
(yHK1IMHU 0HON NepeMeHHO
2.1 Juddepennuanbaoe ucunucieHne GyHKIUN OTHOH

nepeMeHHoi /Tema/




2.2 IpousBomnas GpyHKINHU, €€ TEOMETPHUIESCKUI U OIIK-1.1-3 JI1.1J11.2 IIposepka
MEXaHHYECKUN CMBICI. YpaBHEHHsI KacaTeIbHON 1 OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
HOpMaITH K rpaduky dyHKunu. beckonedHas OIIK-1.1-B JI1.5J12.3
NIPOM3BOJHAS, OIHOCTOPOHHUE NIPOU3BOJHBIE U UX OIIK-1.2-3 2.4
reoMeTpuyeckuii cMpIci. [Tonarue OIIK-1.2-Y JI2.5J13.1
muddepernupyemoit pyHkimu. CBsa3b OIIK-1.2-B JI3.4 JI3.5
nuddepeHInpyeMOCTH ¢ CYIIeCTBOBAHUEM JI3.6
IIPOU3BOJHON M HETIPEPHIBHOCTHIO (DYHKIIUH B 013233 24
Touke. [Ipon3BoiHAs CYMMBI, IPOU3BEACHUS U 25 56
gacTHOTO IuddepeHnnpyeMbIX QYHKIHH,

MIPOU3BOJIHAS CIOXKHON M 00paTHOM (PyHKIHH.
Tabnuua npou3BOJHBIX AIEMEHTAPHBIX (PYHKLUH.
Jlorapudmuueckast IpOM3BOIHAS U €€
IIpUMEHEHHE.

Huddepeniuan GpyHKINH, €ro reOMETPUIECKUN U
MexaHH4ecKuit cmblci. [Ipumenenne
muddepernmana B IpHOIMHKESHHBIX BEIYHCICHHSX.
Huddepeniman cnoxuoi GyHKINH.
WuBapuanTHOCTH POPMBI IIEPBOTO
muddepennuana. [Ipoussoateie u

1 depeHnnanbl BRICIINX MOPSIKOB.
JuddepennupoBanre HEsIBHO U TapaMeTPUIECKH
3aJlaHHBIX (QYHKLUH (TIepBast 1 BTOpast
NIPOU3BOAHEIE).

/JTex/

2.3 IIpousBoanas GyHKIHMK U TUdPepeHITra. OIIK-1.1-3 JIL.1J11.2 Jomaminue
Texnuka nuddepenunpoBanus. KacarenbHas k OIIK-1.1-Y | JI1.3JI1.4 3a/1aHus
rpa¢uky Qyakuuu /TIp/ OIIK-1.1-B JI1.5J12.3 KonTponnas

OIIK-1.2-3 2.4 pabora
OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B | JI3.4JI3.5
JI3.6
01 352 33 54
35026

2.4 TIpousBoaHas GyHKIMH U TUGGepeHITHAT. OIIK-1.1-3 JI.1J11.2 JlomarHue
Texuuka muddeperuupopanus. KacarenpHas k OIIK-1.1-Y | JI1.3J11.4 3a/1aHus
rpaduky Gyrkmu /Cp/ OIIK-1.1-B JI1.5J12.3 Konrponnas

OIIK-1.2-3 2.4 pabora
OIIK-1.2-VY JI2.5J13.1
OIIK-1.2-B | JI3.4J13.5
JI3.6
30132 33 54
3596

2.5 OcHoOBHBIE TeOpeMbI T (HepeHITNATHEHOT
ucuucnenus /Tema/

2.6 Teopemsl epma, Pomst, Jlarpamka u Komrm. OIIK-1.1-3 JIL.1J11.2 IIpoBepka
Teopema bepuymnnu — JlonuTans u packpbITHe OIIK-1.1-Y JI1.3J11.4 KOHCIIEKTOB
HeonpezeneHHocTell. CpaBHEHUE MOPSIAKOB POCTa OIIK-1.1-B JI1.5J12.3
MIOKA3aTEeNbHOH, CTEIEHHOH U JTOrapu(MUIECKOH OIIK-1.2-3 2.4
¢byHKUuit B 0OeckonedHocTH. /JIex/ OIIK-1.2-Y JI12.5J13.1

OIIK-1.2-B | JI3.4J13.5
JI3.6
013233 24
3596

2.7 Brruncnenue npeaenos ¢ MOMOIIBIO MTpaBHIia OIIK-1.1-3 JIT.1J11.2 Jomarnaue
Bbepnymn — Jlonurasns, pacKpbITHE pa3THYHbIX OIIK-1.1-Y JI1.3J11.4 3a7aHus
BUJIOB HeolpeneneHHocTed. dopmyna OIIK-1.1-B JI1.5]12.3 Konrponnas
Teiinopa /TIp/ OIIK-1.2-3 2.4 pabora

OIIK-1.2-Y JI2.5J13.1
OIIK-1.2-B | JI3.4J13.5
JI3.6
3013233 54

35 06




2.8 Brruncnenue npezaenos ¢ NOMOIBIO ITpaBuUiia OIIK-1.1-3 JI1.1J11.2 Jomarmaue
Bepnymim — Jlonurans, pacKpbITHE pa3THYHBIX OIIK-1.1-Y JI1.3J11.4 3a/1aHus
BHUJIOB HeomnpeneneHHocTed. dopmyna 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 Tpunoxenust TudhepeHInaTBHOrO
ncuucnenus /Tema/

2.10 ®opmyna Teitnopa ¢ 0CTaATOUHBIM YJIEHOM B OIIK-1.1-3 JIT.1J11.2 IIposepka
¢dopwme Jlarpamxa u [leano. @opmyna MakiopeHa. OIIK-1.1-Y | JI1.3JI1.4 KOHCIIEKTOB
®dopmyna MaknopeHa a1l HEKOTOPBIX OIIK-1.1-B JI1.5J12.3
aJIeMeHTapHbBIX QyHKIWA. [IpuMenenue Gopmysl OIlK-1.2-3 J12.4
Teiinopa B IpUOTIDKEHHBIX BBIYUCIICHUSAX. OIIK-1.2-Y JI2.5J13.1
Heobxoaumoe 1 10CTaTOuHOE YCIOBHS OIIK-1.2-B JI3.4 JI3.5
BO3pacTaHUs ¥ YOBIBaHUS (DYHKIIUH Ha JI3.6
MIPOMEKYTKE. DKCTPEMyM (DYHKITHH. 0102223354
HeobxoqumMoe ycioBre CyIeCTBOBAHHS 2536
aKcTpeMyMa nuddepeHInpyeMoit GyHKINH.

JlocTaTouHbIe YCIOBYS CYIIECTBOBAHMUS
9KCTpeMyMa (TI0 TIePBOH, BTOPOH IPOU3BOAHBIM U
MIPOM3BOAHON BRICLIETrO mopsiaka). Haxoxnenue
HauOOJIBIIETO 1 HANMCHBIIIETO 3HAYCHUH
HETIPEPBIBHON Ha OTpe3Ke (HyHKINH.

BrimyknocTs (BBepX ¥ BHU3) QYHKINH (€€
rpaduka), Touku neperuda. JloctaTroqHbe
YCIJIOBHS BBIITYKIIOCTH JIBAXKITBI
nuddepennupyemoit Gpyrkim. Heobxomumoe
YCJIOBHE U IOCTATOYHOE YCJIOBUE CYIIECTBOBAHUS
TOYKH Tieperuoa.

AcuMnTOTH Tpadrka QyHKINN 1 UX HaXOXKICHUE.
O6mas cxema rcciaeqoBaHus QYHKIUHN U
moctpoerue rpaduka GyHkimu. CBA3b MEXIY
rpadukamMu GYHKINH, ee TIepBOH B BTOPOIt
mpon3BoAHEIX. [IpuMeps! uccnenoBanus GyHKIMit
U TIOCTPOEHHS UX TPapHKOB.

/JTex/

2.11 HccrenoBanne GyHKIMK HAa BO3pACTaHUE U OIIK-1.1-3 JI1.1 JI1.2 Jlomanrane
yosiBaHue. [Torck SKCTpeMyMOB (PyHKITUH. OIIK-1.1-Y JI1.3 J11.4 3a7aHUs
BoinykiiocTs QyHKINU U TOUYKH Tieperuoa. OIIK-1.1-B JI1.5J12.3 Konrponnas
Acumnrotsl. [TonHoe ucciaenoBanuie GyHKIMHA U OIIK-1.2-3 J12.4 pabora
noctpoenue 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 HccnenoBanne GyHKINMU HAa BO3pacTaHUE U OIIK-1.1-3 JIT.1J11.2 Jomarnaue
yobiBaHue. [ToHCK SKCTPEMyMOB (DYHKIIWH. OIIK-1.1-y | JI1.3JI1.4 3aaHus
BrimykitocTs GyHKINHY U TOYKH TIepernoa. OIIK-1.1-B JI1.5J12.3 Konrponnas
AcumnTotsl. [TomHOe MccnenoBane QyHKIHH 1 OIIK-1.2-3 J12.4 pabota
noctpoenue ee rpaduka /Cp/ OIIK-1.2-Y JI2.5J13.1

OIIK-1.2-B | JI3.4JI3.5
JI3.6
01 352 33 54
25 D6
Paznen 3. Dxk3aMeHbI M KOHCYJIbTAHH
3.1 OK3aMeHB! B KOHCyAbTarmu /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 JI1.5J12.1
OIIK-1.2-3 JI2.2J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B JI12.5J13.1
JI3.4 J13.5
JI3.6
D122 0523 >4
25 56
33 Ox3amen /UKP/ 1 0,35 | OIIK-1.1-3 JI1.1 J11.2 DK3aMeH
OIIK-1.1-Y JI1.3J11.4
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2 J12.3
OIIK-1.2-Y J12.4
OIIK-1.2-B JI12.5J13.1
JI13.4 J13.5
JI3.6
D122 32354
25 D6
34 IToaroroBka k 3k3aMeHy /OK3aMeH/ 1 53,65 | OIIK-1.1-3 JI1.1 JI1.2 IToaroroBska k
OIlK-1.1-y | JI1.3J11.4 3K3aMEHY
OIIK-1.1-B JI1.5J12.1
OIIK-1.2-3 J12.2 J712.3
OIIK-1.2-Y J12.4
OIIK-1.2-B JI2.5J13.1
JI13.4 J13.5
JI3.6
D1 02252354
25526

5. OHEHOYHBIE MATEPHUAJIBI ITO JUCIHUIIJIMHE (MOAYJIIO)

DOoH/ OLICHOYHBIX CpC€ACB IPHUBCACH B IPUJIIOXKCHUU K pa6oqel71 nporpaMme TUCHUIIIINHBI.

6. YAEBHO-METOJUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHHUIIJIMHBI (MO Y.JIS)

6.1. PexomeHnayemas Jinteparypa

6.1.1. OcHoBHas TUTEpaTypa

Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarensctBo, | Kommuecto/
ron Ha3BaHHE
3BC
JI1.1 | Kynpssues B.A., Kpatkuii Kypc BbICIIeli MaTeMaTHKH : Y4e0.1ocodue ist By30B M.:Hayka, 5-02-013927-
Hemumouda B.I1. 1989, 656¢. 0,1
JI1.2 | Hanko IL.E., [Toro Bricmas maremaTruka B ynpakKHEeHHSX U 3aaa4ax:B 2-x 4. M.:Beicirk., |5-06-003070-
AT, KokeBHMKOBa 1997, 304c. 9,1
T.A.
JI1.3 | IIuckynos H.C. JuddepeHnnanbHoe U HHTETPATHHOE UCUUCIICHHS : M.:Unterpan- |5-89602-014-
Yue6.mocobue 1ist BTY30B [Ipecc, 2002, 7,5-89602-
416c. 012-0, 1
JI1.4 |Iucemennsiit JI.T. KoncnekT nekuuii o BeICHIei MaTeMaTHKe M.: Aiipuc 5-8112-0189-
[Ipecc, 2003, 3,5-8112-
256c¢. 0190-7, 1




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3BC

JI1.5 |WBanoBa E.E. JuddepeHnnanbHoe HCUUCICHUE PYHKIUNA OTHOTO M.:U3n-Bo 5-7038-1270-

MIEPEMEHHOTO : Y4eO. sl BTY30B MI'TY, 2002, 4,5-7038-
407c. 1271-2, 1
JI1.6 | Adanacwes, C.T. Beenenue B aHanu3: QyHKUUH, IPeeIbl, HEIPEPHIBHOCTD : Caparos: 978-5-4487-
yueOHOe mocodue By3oBckoe 0730-8,
obpaszoBanme, | http:/www.ip
2020, 85 c. rbookshop.ru/
97407 .html
6.1.2. Jlono,iHUTE IbHAS JINTEPAaTypa
Ne ABTOpBI, COCTaBUTEIN 3arnaBue UsnarenscTBo, | Konmnuectso/
ToJ Ha3BaHUE
ObC

JI2.1 | byxenckuii K.B., OnopHbIe KOHCTIEKTHI 10 BhIciel MmareMaTuke. U.2 : YaeOHoe Ps3ann: PULL s
Enxuna H.B., rnocobue PIPTY, 2010, |https://elib.rsr
Macinosa H.H., eu.ru/ebs/dow
IMunopkosa K. A. nload/1018

JI2.2 | byxenckuii K.B. OrnopHbIe KOHCIIEKTHI 110 BhIcIIe MateMaTuke. U.1 : YueOHoe Ps3ans: PUL] ,

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

JI2.3 |T'ycak AA. Bricmas maremaruka:B 21. : Y4e6.mocobue Musck:TerpaC | 985-6317-62-

ucremc, 1998, (2,1
4438c.

J12.4 | Kpacnos M.JL, Bes BeIcmas MaTemaruka : Y4eOHUK M.:Dnutopuan | 5-8360-0154-
Kucenes A 1., YPCC, 2001, 5,1
Makapenxo .., 349c.
luxun E.B., 3amsmun
B.1., Cobones C.K.

JI2.5 |Ilox pen.Edumosa COOpHUK 3334 110 MaTEeMaTHKE [T BTY30B M.:®dusmartiaut, |5-94052-035-
A.B.,Ilocriennosa A.C. 2003, 432c. 9,1

6.1.3. MeTonnueckue pa3padoTku
Ne ABTOpBI, COCTaBUTEIU 3arnaBue WznarenscTBo, | KommuaecTso/
ron Ha3BaHUE
3bC

JI3.1 |bepman I'.H. COopHUK 33134 110 Kypcy MaTeMaTHUECKOTr0 aHAIU3a : CII6.:IIpodece | 5-93913-009-

VYueb.mocodue us, 2001, 432¢. |7, 1

JI3.2 [Kapaces W.II., Enxuna | uddepennupoanne GyHKIUH OTHON U HECKOIBKUX Pasans, 2007, |, 1

H.B., Kpsiruna C.C.,
JlyksnoBa I'.C.,
UYepnenosa T.H.

nepeMeHHbIX. VIHTerpanbl:3agaun Ui 3a49€TOB U IK3aMCHOB 110
MaremaTtuke(2-i cemectp) : MeTo.ykas.

64c.




Ne ABTOpBI, COCTABUTEIN 3arnaBue WznarenscTBo, | Kommuectso/
ron Ha3BaHUE
3BC
JI3.3 | ly6oBukos A.B., KomrekcHbie uncna. JIunetinas ainreopa. AHaTuTHYeCKas Ps3anb, 2009, o1
Murtpoxus 10.C., reomeTpus. Beenenue B aHanus : 3a1a4u IS IPaKT. 3aHATUH U 68c.
Borarosa C.B., caMocT. pabotsr (1-i cemectp)
JlyxbsinoBa I'.C.,
Crocrokanos A.H.,
Hunopxosa K.A.,
Hopodeesa T.H.,
Kpeiruna C.C.,
JlockyroB A.B.,
Bboaposa 1.B., JIbBoBa
T.JI., CrocrokanoBa
E.A.
JI3.4 | Ky3ueuos JLA. COopHUK 331aHUH 11O BRICIIICH MaTeMaTHKe. THITOBBIC PacyeThI : CII6.: Jlans, 978-5-8114-
yue0. mocodue 2008, 240c. 0574-9, 1
JI3.5 |borarosa C.B., PacueTHble 3amanus o BeicuIel MaTemaTuke (1-i cemectp) : Ps3ansb, 2013, o1
Byxenckuit K.B., y4e0. mocodue 159c.
I'pumuna B.B.,
Hiobya A.b., Enxuna
H.B, Kapaces WU.II.
JI3.6 |CwmpiuisieBa T. B., MareMaTHKka: BBeJICHUE B aHAIN3, MU HepeHITHaTbHOS [Tepmsb: 978-5-398-
Pexka E. IO. ucUNcIeHNe (DYHKIUH OTHOH NEpEeMEHHOH : yaeOHoe mocodue IMHUITY, 2013, [01118-0,
251 c. https://e.lanbo
ok.com/book/
160858

6.2. Ilepeuennb pecypcoB HH(POPMALHOHHO-TeIeKOMMYHHKAIIMOHHOI ceTu "UHTepHeT"

D1 | ducraHmmonHOe 00ydeHHe [1eKTpOoHHEIN pecype] https://cdo.rsreu.ru

92 | Obunmansuerit nuaTepHeT optaid PIPTY [anekrponnsiii pecype]. http:// www.rsreu.ru

23 | O6pazoBarenbHblil optan PIPTY [anexkTpoHHbIH pecypce]. - Pexxwnm goctyma: mo mapodto. - https:// edu.rsreu.ru

24

Onexrponnas 6ubmmorexa PIPTY [anekrpoHHSI pecypc]. - PexxuM moctyma: qoctyn u3 kopriopatuBHoit cetu PIPTY -
TI0 TTapodIro. - https:/ elib.rsreu.ru/

35 | DnexrponHo-6nbmmoreunas cucrema IPRbooks [amexrponHsIi pecypce]. - Pexum gocTyma: JOCTYI U3 KOPIIOPaTUBHOH

cetu PTPTY - cBOOOIHBII, OCTYIT M3 CETH MHTEPHET - 10 Hapoto. - https:// iprbookshop.ru/

D6 | DnexTpoHHO-OMOIMOTEeYHas cucteMa "JlaHb" [35eKTpOHHBIN pecypc]. - PexxuMm gocTymna: 1ocTym U3 KOprnopaTUBHON CETH

PTPTY - cBOOOMHBIN, TOCTYI U3 CETH UHTEPHET - O Tapoio. - https:// e.lanbook.com

6.3 IlepedyeHb NPOrpaMMHOIo obecrieyeHUs: 4 HHGPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.1 IlepeveHnb JINIEH3NOHHOTO H CBOOOTHO PACIPOCTPAHIEMOT0 MPOrPAMMHOI0 00ecIieYeHsl, B TOM YHCJIe

OTCYECCTBCHHOI'0 MPOU3BOACTBA

HaumeHoBaHnue

Onucanue

OneparronHas cuctema Windows

KOMMCp‘{CCKaH JIMIOCH3UA

Kaspersky Endpoint Security

KOMMGp‘ieCKaS{ JIMIOCH3UA

Adobe Acrobat Reader CoOognoe 10
LibreOffice CoOoguoe 1O
OpenOffice CoOoguoe I1O
7 Zip Ceoboanoe I1O
MATLAB R2010b Beccpouno. Matlab License 666252
Adobe Acrobat Reader DC Ceoboanoe 1O

OmneparmonHas cucrema Windows

XP

6.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUMIIJIMHBI (MO YJIS)




337 y4eOHO-aIMHUHHUCTPATUBHBI ~ Koprmyc.  YdeOHass — ayauTopus ISl  TPOBEICHHWS  Y4COHBIX  3aHATHU
CrennanusupoBaaHast Me6erns (100 mocafo9HEIX MeCT)

1 I1K: Intel Pentium G3260/4Gb, mynsTumenuiiHoe 000pyRoBaHHE (IIPOEKTOP, FIKPaH)

Bo3moxHOCTP moAKIOueHHST K ceTh «VHTepHeT» U oOOecledyeHHe JIOCTyma B DICKTPOHHYIO HH(pOPMAIMOHHO-
obpasoBarensHyro cpexy PIPTVY.

333 ydeOHO-aIMUHHUCTPATHBHBEIN Kopiyc. YueOHas ayauTOpUst IJIS TIPOBEICHUS YUEOHBIX 3aHATHH JEKIMOHHOTO U

5 CEeMUHAPCKOr0 THUMA, MPAKTUYECKHX 3aHATHUIl, TPYNIOBBIX M HHAWBHUAYANbHBIX KOHCYNbTAlUil, TEKyIIEro KOHTPOISI U
HPOMEXYTOYHOH arrtectanuu CrnenuanusupoBaHHas Mebenb (80 Mecrt), MyibTHMeIUHHOE 00OpYIOBaHHE, KOMIIBIOTED,
JIOCKA.

404 y4eOHO-aIMHHUCTPATHBHBIA KOpIyc. Y4eOHass ayauTopus Uil IPOBEICHHS YYEOHBIX 3aHATHH JIEKIMOHHOTO W

3 CEeMUHAPCKOr0 THUIMA, MPAKTUYECKUX 3aHATHUIl, TPYNIOBBIX U HHIMBUAYANbHBIX KOHCYNbTAalUil, TEKyIIEro KOHTPOIS U

MPOMEXYTOuHOM arrectanuu Crernuaiu3upoBanHas MeoOenab (120 MecT), MyabTHMeEIUWHOE O00OpYIOBaHHWE, JKpaH,
KOMIIBIOTEP, TOCKA.

8. METOAUNYECKHE MATEPUAJIBI 11O JUCIIMITJIMHE (MO VYJIIO)

MeToaudeckoe oOecrieueHue JUCHUIITIMHBI IPUBEACHO B IIPHUJIOKECHNUU K pa6o'{eﬁ nporpaMme IUCUUTIIIMHBIL.

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

noaAnNnCAHO ®reoy BO "PrPTY", PIPTY, JlykbsiHoBa anuHa CepreeBHa, 05.12.25 11:07 MpocTas noanucb
3ABEAYIOLLUMM W.0. 3aBeaytoulero kaceapoii BM (MSK)

KA®EZPbI

noanncAHO ®reoy BO "PrPTY", PIPTY, OBeukuH [eHHaaui 05.12.25 11:11 MNpocTas noanuce
3ABEAYIOLLUMM Brnaanmuposuy, 3aBeaytowmii kadeaport BNM (MSK)

BbIMYCKAIOLLIEN

KA®E/PbI




