MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPA30BAHM S POCCUMCKOM ®EJEPALIMA

OEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJUKETHOE
OBPA30OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHNU 'OCYJIAPCTBEHHBIY1 YHUBEPCUTET"

VYTBEPX/AIO
OOKYMEHT NOANNCAH )
QNEKTPOHHOW NOAMUCHLIO HpOpCKTOp 10 yq€6HOI/I pa60Te
CepTudmkar: 6FC632A3C216BOFFDAOFSEADC52COSFE E.H.HYKOBHI/IKOBa
Bnapeneu: Cutos Unbsa Cepreesny
[LevictButeneH: ¢ 25.03.2024 go 18.06.2025
08 mas 2024 r

PABOYASI ITIPOTPAMMA JUCHUITJIMHBI
b1.0.06.01 Maremaruka

3akperuieHa 3a kabeapoir  MHdopMaTHKU, MATEMATHKHU U (PU3UKH

VYueoOnsii iian  ¢s230501 24 TTC.plx
23.05.01 HazemHbie TpaHCIOPTHO-TEXHOJOTHYECKUE CPE/ICTBA

KBanudukanus Nnxenep

dopma 00ydyeHHsT 3a04HAS
O6mas tpynoemkocts 14 3ET

Buasl KOHTPOJIA Ha Kypcax:
Ox3ameH 1, KonTponbsHas padora 1(2)

Pacnpeneﬂenne aC0B JUCHHUILIMHBI I10 KypCcaM

Kypc 1

Bup 3ansaruit v PII Hroro
Jlexuu
[IpaxkTuyeckue 8 8
B ToM uncne uHT.
HUroro ayn. 14 14 14 14
KonraktHas pabora 14 14 14 14
Cawm. pabora 481 481 481 481
Yacel Ha KOHTPOJIb 9 9 9 9

Hroro 504 504 504 504



DidenkoLA
Машинописный текст
08 мая

DidenkoLA
Машинописный текст
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[Iporpammy cocraBui(m):
K.m.H., ooy., [lnomnuxos H.I1.

PaGouas mporpamMma JUCIUTITHBI
MaremaTuka
paspabotana B coorBercTBUH ¢ I'OC:

dDez[epanLHLIﬁ Focy,[[apCTBeHHHﬁ 06pa30BaTeJ'ILHBIfI CTaHAAPT BBICHICTO O6pa3OBaHI/IH - CIICHUAJIUTCT I10

cnenuanbHocT 23.05.01 HazeMHble TpaHCIOPTHO-TEXHOJIOTHYECKUE CpeCcTBa (MprKka3 MuHoOpHayKH
Poccun ot 11.08.2020 r. Ne 935)

COCTaBJICHA HAa OCHOBAHUH y‘-IC6HOl"O I1J1aHa:

23.05.01 HazemHbIe TPaHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA
YTBEPKACHHOr0 puka3zoM pexropa ot 30.01.2024 Ne 32.

PaGouas nmporpamma oo0peHa Ha 3aceJaHuH Kadeapsl

HNupopmaTuku, MaTeMaTHKH U (PUHKH

IIpotokomn ot 21.03.2024 1. Ne 9
Cpok aeiictus mporpammsl: 2024-2029 yu.r.

3aB. xadenpoii 'opoxos JI.b.

[Ipencenarens MK® Bapnansu M.A.
ITporokomn ot 02.04.2024 r. Ne 8

OtBercTBeHHBbIN 32 peanuzanuio OITOIT 3enbkoB C.A.
JupexTop OubInoTeKn Cotnuk T.®.
No peructpanun 13

(yueOHbIil oTnIEN)


DidenkoLA
Машинописный текст
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
2025 1.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2025-2026 y4eGHOM roy Ha 3aceaHuu Kadeapbl
HNudopmaTKu, MATEeMAaTHKH U (PU3HKH

Buecens! usmenenust/nononnenus (Ilpunoxenue )

[Iporokon ot 20251, Ne
3aB. kadenpoit

Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouas mporpamMma rmepecMoTpeHa, 00CyKIeHa U 0100peHa IS

ucnonHenus B 2026-2027 yueOHOM TOy Ha 3aceIaHu Kadeaphl
HNudopmaTukyn, MaTEeMaTHKU U (PU3UKH

Buecens! msmenenust/nononnenus (Ilpunoxenue )

[Iporokom o 2026 . Ne
3aB. xadenpoit

BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

- 2027 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2027-2028 yueOHOM roay Ha 3acegaHuu kadeapsl
HNHdopmaTnku, MaTeMaTHKU U (PU3UKHA

Brecens! m3meHenust/nononaenus ([Ipunoxenue )

[Iporokom o 2027 1. Ne
3aB. kadbeapoit

BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®

- 2028 1.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnonHeHus B 2028-2029 yyeOHOM rony Ha 3aceIaHuu Kaheapbl
HNudopmaTukn, MaTeMATHKHU U (PU3UKH

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIpoTokomor __ 2028 r. Ne
3aB. xadenpoi



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

Ienpro n3y4ueHNs QUCIUIUIMHBI SBISIETCSI 3HAKOMCTBO 00YYAIOIINXCS C MECTOM U POJIBI0 MATEMATHKH B COBPEMEHHOM
MHpe, MUPOBOIi KyJIbTYpe U HCTOPHH; (POPMHUPOBAHHE JINYHOCTH OOYUAIOIINXCS, Pa3BUTHE UX MHTEIUICKTA U
CIIOCOOHOCTEH K JIOTHYECKOMY U AJITOPUTMUYECKOMY MBINIIeHHI0.O0ydeHe OCHOBHBIM MaTEMAaTHYECKHM METOaM
IIpeciielyeT Lellb Pa3BUTHS CIIOCOOHOCTEH IPUMEHATH CUcTeMy (DyHIAMEHTAIBHBIX MAaTEMaTHIECKIX 3HAHUN JUIS
uaeHTUUKanUH, GOPMYIUPOBAHUS U PEIICHUS MPOoOJIeM B IMPeIMETHOI 00s1acTy, a TakXKe OCYIIECTBIATh MOUCK,
XpaHeHue, 00paboTKy 1 aHaIN3 MHPOPMALMHU U3 Pa3IMYHBIX HCTOYHUKOB M IIPEACTABIISATH €€ B COOTBETCTBYIOLIEM BUJIC.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Huxn (pazpen) OOIT: | b1.0.06.01

2.1

TpeGoBaHus k NpeBapUTEIbHON NOAT0OTOBKe 00y4aloIIerocs:

2.1.1

Jucrmruimaa MaTtemaTrka 6a3supyeTcs Ha 3HAHUSX, MOTyYCHHBIX IPH U3yYCHNH yUeOHBIX AUCIUILTIHH OCHOBHBIX
0011e00pa3oBaTeNbHBIX MPOTPAMM.

2.2

III/ICHI/IHJIHHLI U MPAKTUKH, I KOTOPBLIX OCBOCHHUE JAHHOM JUCUMILJIMHBI (MO}_]yJ'lﬂ) HeOﬁXO}_]l/lMO Kak
npeamecTsyrouee:

221

Teopernueckast MexaHUKa

222

dusnka

223

COHpOTI/IBHCHI/Ie MaTcepuaioB

3. KOMIIETEHIIMA OBYYAIOIIEI'OCA, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUA JTUCIIUITJINHBI

(MOJYJIST)

OIIK-1: CriocoGeH cTaBUTh M pellaTh MHKeHePHbIe U HAYYHO-TeXHHYeCKHe 3a1a4u B cepe cBoeii npodecCHOHATBLHOI
AesITeJIbHOCTU H HOBBIX MeKIUCHUIIINHAPHBIX HATIPABJIEHUH ¢ HCMOJIb30BAHHEM eCTeCTBEeHHOHAYYHBIX, MATeMATHYECKHX

U TEXHOJOTHYE€CKHUX Moz[e.neﬁ;

Wamukarop 1 [ OIIK-1.1 CTaBUT HHXKEHEPHBIE U HAYYHO-TEXHUUYECKUE 3a7a41 B chepe cBoel NpodecCHOHANBHON eaTeTbHOCTH

W HOBBIX MCKIUCHUIITIMHAPHBIX HaHpaBJ’IeHHfL

Wumukarop 2 | OIIK-1.2 ®opmupyeT BO3MOKHBIC BApHAHTHI PSLICHUS HHXKCHEPHBIX M HAYYHO-TEXHHUYCSCKHX 3a1ad B cpepe cBoeH

HpO(beCCHOHaJIBHOﬁ JACATCIBHOCTHU U HOBBIX MEKIANCIUTIMHAPHBIX HaHpaBHeHI/Iﬁ C UCIIOJIB30BAHUCM
€CTCCTBCHHOHAYYHBIX, MATEMATHYICCKUX U TEXHOJIOTUICCKUX MO,HCHefI.

Wunukarop 1 [ OIIK-1.3 Pemaer nH)xeHepHbIE U HAyYHO-TEXHHYECKUE 3a7a41 B chepe cBoel MpodecCHOHANBHOMN eSITeIbHOCTU ’

HOBBIX MCKIUCHUIITIMHAPHBIX HaHpaBJ’IeHI/Iﬁ Ha OCHOBEC OIITUMHU3AalINU C(I)OpMI/IpOBaHHLIX BapuaHTOB pe].HCHPIﬁ.

B pe3yabTaTe ocBOeHHS THCHHILUIHHBI 00yJaI0MINiiCcsI T0LKEH

31

3HaTh:

3.1.1

OCHOBBI PEIlIeHHs] HHKEHEPHBIX U HAyYHO-TEXHUYECKUX 3a/1a4 B chepe cBoelt MpodecCHOHANbHON AeATeIbHOCTH U
HOBBIX MEKANCIMIUIMHAPHBIX HANIPaBICHHUH.

3.1.2

OCHOBBI q)OpMPIpOBaHI/IH BO3MOXXHBIX BAPUAHTOB PCHICHUA NHXKCHEPHBIX U HAYYHO-TEXHUYCCKUX 3a/la4 B C(I)epe CcBOEH
HpO(beCCHOHaJ'IBHOﬁ ACATCIBHOCTHU U HOBBIX MCKIUCITUITIIMHAPHBIX HaHpaBJ’[eHI/Iﬁ C HUCITIOJIBb30BAHHUEM
€CTCCTBCHHOHAYYHBIX, MATEMATHYICCKUX U TEXHOJIOTUICCKUX MOI[eHeﬁ.

OCHOBBI PEIICHNS HHKEHEPHBIX W HAYIHO-TEXHUIECKUX 3a/1a4 B cepe cBoeit MpodecCHoHANBHOM NeITeTbHOCTH U HOBBIX
MEKAUCIUIUTMHAPHBIX HANIPABICHUH Ha OCHOBE ONTHMU3AIUU C(HOPMUPOBAHHBIX BAPHAHTOB PELICHHUH.

3.2

YMmerh:

3.2.1

pa3pabaTbIBaTh PENICHUS] HHXCHEPHBIX M HAYYHO-TEXHUIECKUX 33724 B cepe cBoel mpodecCHOHALHON NI TeThHOCTH
1 HOBBIX MEXIUCIHUIUTMHAPHBIX HAIPABICHUIA.

322

(opMIpPOBaTH BO3MOXKHBIC BAPUAHTHI PEIICHUS HH)KCHEPHBIX M HAYYHO-TEXHUYECKHX 3a7a4 B cepe CBOeH
po(heCcCHOHANIBHOMN JESTENEHOCTH U HOBBIX MEKANCLUIUIMHAPHBIX HAIPABICHUH C HCIIOJIb30BaHUEM
€CTECTBEHHOHAYYHBIX, MATEMaTHYECKUX U TEXHOJIOTHYECKUX MOJENIEH.

323

peuiaTh MHXXCHEPHBIC 1 HAYYHO-TCXHUYCCKHUE 3a1a41 B c@epe cBOEH HpO(i)CCCI/IOHaHLHOﬁ JACATCIIBPHOCTH U HOBBIX
MCKIUCHTHUIIIIMHAPHBIX HaHpaBJ’[eHHI:I Ha OCHOBC OIITUMH3aIMH C(i)OpMI/IpOBaHHLIX BApUAHTOB peIHeHPII;‘I.

33

Baagern:

3.3.1

HaBbIKaMH PCHICHUSA MHKCHCPHBIX U HAYUYHO-TCXHUYCCKUX 3a1a4 B C(bepe CcBOCH HpO(l)eCCHOHaHLHOﬁ JACATCIBbHOCTU U
HOBBIX MCKIUCIUITTIMHAPHBIX HaHpaBJ’[eHHfI.

332

HaBBIKaAMH (bOpMI/IpOBaHI/Iﬂ BO3MOXHBIX BAPUAHTOB PCIICHUA MHXXCHCPHBIX 1 HAYYHO-TCXHUICCKHUX 3a/1a4 B C(bepe CBOECH
HpO(l)eCCHOHaJILHOﬁ ACATCIBHOCTH U HOBBIX MEKIUCTTATINHAPHBIX HaHpaBHeHI/Iﬁ C UCIIOJIb30BAHUCM
€CTCCTBCHHOHAYYHBIX, MATEMATUYICCKUX U TEXHOJIOTUYCCKUX MOJICTICH.

333

HaBBIKAMH PEIICHUS HWHXCHEPHBIX M HAyYHO-TEXHHMUECKHX 331a4 B chepe cBoel MpodecCHOHATBHON e TEeNbHOCTU H
HOBBIX MEXXIUCIMIUIMHAPHBIX HANIPABICHUH Ha OCHOBE ONTHMU3AIMU C(HOPMUPOBAHHBIX BAPHAHTOB PELICHHUH.




4. CTPYKTYPA 1 COAEPKAHUE QMCLOUILINHBI (MOIY.JI5)

Kon
3aHATHS

Bun
3aHATHSA

HauMeHoBaHue pa3aesioB u
TEM

Cemectp /
Kvype

Yacos

Komneren-
UN70% 0

JIuteparypa

Hure
PAKT.

Ipumeyanue

Paznen

Pazpnen 1. DnemMeHnTBI
JINHeHHON M BeKTOPHOM
aaredpsol

1.1

Jlex

Martpuupl u
onpenenurenu.CucTeMbl
JIUHEWHBIX ajreOpamdecKux
ypasuaeHuii (CJIAY)

0,8

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7

0,3

Jlexus-
6ecena OITK-
1.1, OIIK-1.2,

OIIK-1.3

1.2

Jlex

Bexropsl

0,8

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

0,3

Jlexnus-
oecena OIIK-
1.1, OIIK-1.2,

OIIK-1.3

13

IIp

[elicTBHs HaJA MaTpULIAMH.
Brruncnenue onpenenureneii.
Pemenne CJIAY. Oneparin
HaJl BEKTOpaMH

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

0,2

PaboTta B
MaJIBIX
rpyImmax
OIIK-1.1,
OIIK-1.2,
OIIK-1.3

Pazgen

Pa3nen 2. MaTtemaTu4yecKHii
aHaJIn3

2.1

Jlex

Oyukiyst. [Tpeaen GyHKIHM.
[poussomHas QyHKIHM.

0,8

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI13.6 J13.7

0,2

Jleknus-
6ecena OIIK-
1.1, OIIK-1.2,

OIIK-1.3

2.2

Jlex

HccnenoBanne QyHKIuUHA

0,8

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7

0,3

Jlexuus-
6ecena OITK-
1.1, OIIK-1.2,

OIIK-1.3




23

Ip

Brruncnenue npezaenos.
IIpouzBonnas. UccnenoBanue
GbyHKINH

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7

0,2

PaGora B
MaJIbIX
rpymmax
OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.4

Cp

caMocTosITebHas paboTa 1Mo
pasneiny

136

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

OIK-1.1,
OIIK-1.2,
OIlK-1.3

2.5

DK3aMeH

IloaroroBka k OK3aMCHY

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

OIK-1.1,
OIIK-1.2,
OIIK-1.3

2.6

Jlex

Heonpenenennslii u
orpeeIeHHbIA HHTerpa

0,8

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7

0,3

Jleknus-
becena OIIK-
1.1, OIIK-1.2,

OIIK-1.3

2.7

Jlex

JuddepenimaipHbe
YpaBHEHHS

0,8

OIIK-1

JI1.1 J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4 J13.5
JI3.6 JI3.7

0,3

Jlexnus-
oecena OIIK-
1.1, OIIK-1.2,

OIIK-1.3

2.8

IIp

HurerpupoBanue. Pemenune
i hepeHInaTbHBIX
YpaBHEHUH

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4 J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

0,3

Pa6oTta B
MaJIBIX
rpyImmax
OIIK-1.1,
OIIK-1.2,
OIIK-1.3
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Kontp.pa
6.

UccnenoBanue ¢pyHKIUH,
HMHTETPabl

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 J13.7

OIIK-1.1,
OIIK-1.2,
OIIK-1.3

2.10

Cp

caMocTosITebHas paboTa 1Mo
pasneiny

144

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
JI2.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

OIK-1.1,
OIIK-1.2,
OIlK-1.3

2.11

DK3aMeH

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

OIK-1.1,
OIIK-1.2,
OIIK-1.3

Pazgen

Paznen 3. Paabl

3.1

Jlex

HucnoBsle paabl.
@OyHKLIMOHAIIBHBIE PAMBL.

12

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
JI2.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

0,3

Jleknus-
oecena OIIK-
1.1, OIIK-1.2,

OIIK-1.3

32

Ip

UccnenoBanue 4uCI0OBBIX
psanoB. DyHKINOHATBHEIE
PAIBL

OIIK-1

JI1.1J11.2
JI1.3 J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
J13.4 JI3.5
JI3.6 JI3.7

0,3

PaGora B
MaJbIX
rpymmax
OIIK-1.1,
OIIK-1.2,
OIIK-1.3

33

Cp

caMocCTosTeNbHas paboTa Mo
paznery

156

OIIK-1

JI1.1J11.2
JI1.3J11.4
JI1.5
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4J13.5
JI3.6 JI3.7

OIK-1.1,
OIIK-1.2,
OIIK-1.3




34 Kontp.pa | duddepennuansHoie 1 40 OIIK-1 JI1.1J11.2 0 OIIK-1.1,
0. YPaBHEHUS, PSIbI JI1.3J11.4 OIIK-1.2,

JI1.5 OIIK-1.3
JI1.6J12.1
J12.2712.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 J13.5
JI3.6 J13.7

3.5 Ox3ameHn | [loaroToBka k sK3aMeHy 1 3 OIIK-1 JIT.1J11.2 0 OIIK-1.1,
JI1.3J11.4 OIIK-1.2,

JI1.5 OIIK-1.3
JI1.6J12.1
J12.2J12.3
J12.4J12.5
J12.6J13.1
JI3.2J13.3
JI3.4 JI3.5
JI3.6 J13.7

5. OBPA3OBATEJIBHBIE TEXHOJIOT'U

OO6pazoBarebHbIE TEXHOJIOTHHU C HCIIOJIb30BAHUEM aKTUBHBIX METOJIOB 00y4YeHHs (JIeKIUs — Oecena)

TexHOJ0rHs KOJUIEKTUBHOTO B3aUMOJEHCTBUS (paboTa B MaNbIX TPYIIax) (CaMOCTOsTEIbHOE H3yUeHHEe 00yJaroIUMICS HOBOTO
MarepHalla HOCPEJCTBOM COTPYIHUYECTBA B MAJIBIX IPYIIIaX, AT BO3MOXKHOCTh BCEM YYaCTHUKAaM y4acTBOBATh B paboTe,
MPaKTUKOBATh HABBIKH COTPYIHMYECTBA, MEXIMIHOCTHOTO OOIICHNS)

TpaauumoHHas (PerpoayKTHBHAS) TEXHOJIOTHS (IIPeroiaBaTelh 3HAKOMHUT 00YJAIOIIUXCS C MTOPSAKOM BBITIOJTHEHUS 3aIaHVs,
HaOJI0/1aeT 3a BHIMOJIHEHHEM H ITPU HEOOXOJUMOCTH KOPPEKTUPYET padoTy 00yUaromuxcs)

6. POH/I OHNEHOYHbIX CPEJICTB

6.1. KoHTpoJIbHBIC BOIIPOCHI M 3a/IaHUS

[lepeueHb KOHTPOIBHBIX BOIIPOCOB II0 TEMaM

Tema 1. Matpuus! u onpeaenureny. CUcTeMbl JIMHEHHBIX anredpanueckux ypasaenuit (CJIAY).

1. Yro nazwiBaercs matpureit? 2. Kak o6o3navyaror matpuipl? 3. Uto Takoe snemeHT Matpuibl? 4. [IpuBe-aure npuMepsl
YHCIIOBBIX MAaTPUILL Pa3HBIX pa3MEPHOCTEH. YKaXKUTe pa3sMEpHOCTb Ul Kax0U. 5. UTo Takoe riaBHas JUaroHallb MaTpulel? 6. JlBe
MAaTpHUIIBI HA3bIBAIOT PaBHBIMH, eciu...?7 7. Kakyro MaTpuily Ha3bIBaroT kBagpaTHoi? [IpuBenute npumep. 8. Kakyro marpuiry
HasbIBaroT AuaroHanbHoW? [IpuBenure npumep. 9. Kakyro marpuily HasbiBatoT enuHudHoi? [IpuBenure npumep. 10. Kakyro
MaTpully Ha3bIBaloT TpeyroiapHoi? IIpusenure npumep. 11. Kakyro MaTpuily Ha3biBaroT TpanenuesuHoi? [Ipusenure npumep. 12.
UYro Takoe marpuma-crpoka? [Ipusegure npumep. 13. Uto Takoe matpuna-cronben? [Ipusennte npumep. 14. Ilepe-uncnnte
JICHCTBHS, KOTOPbIE MOXHO BBIIONHATH Haa MaTpuuaMu. 15. Chopmynupyiite MpaBUiIo yMHOXKe-HHSI MaTPUIIBI Ha YyKucio. 16.
ChopmynmupyiiTe mpaBmiio CIOKeHHs (BerauTaHus) Matpuil. 17. Kakue MaTpH-11pl MOXKHO CKIIaabiBaTh(BeIYHTaTh)? 18. Kakne
MaTpHIEl MOXKHO yMHOXaTh? 19. [IpuBenure npumep ymao-xeHus mMatpuil. 20. ChopMynupyiiTe IpaBUIo TpaHCIIOHNPOBAHHS
Mmartpuil. 21. Uto Ha3eBaeTcs onpenenu-tenem? 22. ChopmynupyiTe IpaBUIO BEIYUCICHUS ONPEAEIUTEINS BTOPOTO MOPSIIKA.
ITpusenutre nmpumep. 23. M300pasure cxemy Julst BEIYUCIICHUS ONPEIEINTENs TpeThero nopsiaka. [Ipusenure npumep. 24. Chop-
MYJIHpYHTE BOCEMb CBOHCTB onpeaenuTers. [IpuBeanTe npuMep I KaXI0ro cBorcTBa. 25. [IpuBenute nmpuMep onpenenTens
BBICIIETO HOpsAaka. 26. UTo Takoe MHHOp 31eMeHTa MaTpuilsl? 27. UTo Takoe anred-pandeckoe JOMOIHEHNE JIEMEHTa MaTPUIIBI?
28. Haiinute anrebpanyeckoe AOMOIHEHHE s 3JeMeHTa a23 13 IpUAYMaHHOTO BaMHU ONPEAETIUTENs BbICIIEro nopsiaka. 29.
CdhopMynmupyiiTe mpaBmiio s BBIYHCICHUS onpeaenuTers arodoro mopsaka. 30. CocraBbte GopMyiny (Tobko Gopmyiy!) mis
pas3oKeHus MpUIyMaH-HOTO BaMu onpeaenuTes mo JieMeHTaM JIto00# cTpoku wiu ctonodna. 31. B npunymanHom Bamu onpene-
JUTeINe HaKOMHUTE HyJIH B JIF000M cTpoke unu cronbie. 32. Uto Ha3bIBaeTCS CHCTEMON JIMHEHHBIX anreOpan-4ecKux ypaBHeHU? 33.
3anuimTe cucTeMy JIMHEHHBIX areOpanyeckux ypaBHEHUH B MaTpuuHoi Gopme. 34. Uto Ha3bIBaeTCS peLIEHUEM CHCTEMBI
JMHEHHBIX anredpandeckux ypaBHeHU? 35. B kakoM citydae cu-cTeMa ypaBHEHUH Ha3bIBaeTCs COBMeCTHOH? 36. B kakom cirydae
CHCTeMa ypaBHEHUH Ha3bIBaeTCS HECOB-MeCTHOH? 37. B kakoM ciywae cucremMa ypaBHEHHUI Ha3bIBaeTCs onpeaencHHoi? 38. B
KaKOM cllydae CH-CTeMa ypaBHEHUI Ha3bIBaeTcsl HeonpeneneHHoi? 39. UTto Ha3pIBatOT OOIIMM pEIIEeHUEM CUCTEMBI ypaBHe-HHUM?
40. Yto Ha3bIBaIOT YAaCTHBIM pEIICHUEM CUCTEMbI ypaBHeHUI? 41. B uem 3akirouaercs cyts Mmerona Kpamepa aiist pemeHus cucteM
ypaBHeHMIH? 42. B Kakux ciydasx Hellb3sd IpUMEHsTh MeToa KpaMepa ams pemenus cucreM ypapHenuit? 43. I[lepeuncaure
3JIeMEHTapHbIe TPeoOpa3oBaHUs CTPOK MaTpUIsl. 44. 3a-numure anroput™ Merona ['aycca 1 pemeHust ciucTeM ypaBHeHuit? 45.
Yro Ha3bIBAIOT paHroMm Matpuisl? 46. Uto Ha3piBatoT 6a3ucHBIM MHHOPOM? 47. Kak BBIIOIHUTE NPOBEPKY NPABWILHOCTH PELLICHHS
CUCTEMBI ypaBHEHUI?

Tema 2. Bexropsl.

1. Yro Ha3bIBatoT BekTopoMm? Kakre BenmuunHBI Ha3bIBAIOTCS BEKTOPHBIMU? CKansipHbIMU? 2. UTO HA3bIBAIOT KOOPAUHATAMH
BEKTOpa Ha miockocTu? B npoctpanctee? 3. Kak HaliTi KOOpAUHATHI BeKTOpa? 3alUIINTE CIOBECHYIO (POPMYJIHUPOBKY U (OPMYITY.
4. Yto Ha3BIBaeTCS MOIYJIEM BeKTOpa? 3amuImuTe onpenesieHne u GopMymy. 5. Uto Ha3bIBaeTCS eANHUIHBIM BEKTOPOM? 3aIHIIHATE




omnpezeneHne U GopMyry KOOpAUHAT eIU-HIYHOro BekTopa. 6. Kakue BekTops! Ha3piBatoTCs paBHbIMU? [TpuBenute npumep. 7.
Kakue BeKTOpbI Ha3bI-BalOTCS KOMIMHEAPHBIMU? 3alUIINTE yCIOBUE KOJUIMHEapHOCTH BekTopoB. [IpuBenute npumep. 8. Kakue
BEKTOPHI HA3bIBAIOTCSI KOMIUTAHAPHBIMHU? 3alHIINTE YCIOBHE KOMIUIAHAPHOCTH BEeKTOpOB. [IpuBeante npu-mep. 9. Uto Ha3bIBaeTCs
HAIPaBJIIOMIMME KOCHHYCaMH BekTopa? 3anumure onpeneneane u popmymsl. [Ipusenure npumep. 10. Kakue geificTBUst MOXKHO
BBINOJHATH HaJ BekTopamu? 11. ChopMmynupyiite npaBu-10 YMHOXKEHHUS BEKTOPA Ha YUCIO. 3aUIIUTE HOPMYILY.

12. ChopmynupyiiTe IpaBUIo CIOXKEHUS (BBIYUTAHUS ) BEKTOPOB B KoopauHarax. 3anumure popmyay. 13. Chopmynupyiite
rpadudecKkre mpaBiiIa CIOKEeHUS (BBIYATAHUA) BEKTOPOB. 14. UTO Ha3bIBaeTCs CKAISIPHBIM IIPOU3BEICHUEM IBYX BEKTOPOB?
3anmmmure onpeneneHue U ase popmyisl. [Ipumepst. 15. YTo MOXKHO HaXOJUTh C TIOMOIIBIO CKAIIPHOTO IPOU3BEICHUS BEKTOPOB.
3anumure popmynsl. [Ipuseaute npumepst. 16. Chopmynupyiite GU3HIECKHil CMBICI CKAISIPHOTO IPOM3BEACHUS BEKTOPOB.
ITpusenure npumep. 17. Kakue BekTopsl Ha3bIBalOTCs ynopsaaodeHHeIMu? 18. UTo Ha3bIBaeTcs npaBoil Tpolikoil BekTopos? JIeBoil
Tpoiikoif BekTopos? OnpeneneHus u cxeMsl. 19. UTo Ha3kIBaeTCs BEKTOPHBIM Ipou3BeeHreM BekTopos? 20. UTo momydaercs B
pe3ybTaTe BEKTOPHOTO NPOMU3BEIEHHS BEKTOPOB, a YTO B pe3ybTare ckamsipHoro? 21. 3anumure GpopMyny KoopauHaT
BEKTOPHOTO Npou3BeeHus BekTopoB. IIpuseaure mpumep. 22. YTo MOKHO HAXOJUTH C TIOMOIIBIO BEKTOPHOTO NPOU3BEACHUS
BekTopoB? [IpuBeaure npumMepsl. 23. UTo Ha3bI-BaeTCs CMEIIAHHBIM IIPOU3BEACHUEM TPEX BEKTOPOB? 3aMUIINTE ONPEAEICHUE U
(opmyy B kKoopauHaTax. 24. UTo MOXKHO HAXOJUTH C TIOMOIIBIO CMEIIIAHHOTO MPOU3BeAeHNUs BeKTopos? IIpuBeaure mpumepsl. 25.
3aja4a 0 JACNICHUH OTPE3Ka B 331aHHOM OTHOILIECHHUH. 3anuIIuTe (GOPMYITy JJIsl HAXOXKICHUSI KOOPIMHAT TOY-KU JICTICHHUSI.
ITpuBenure npumep.

Temsr 3 u 4. @ynkmws. [Ipenen ¢ynknun. [Iponssognas gyaknun. Mccnenoanue GyHKIni

1. Yro Ha3biBaeTcs ¢pyHkuueit? 2. Uto Ha3bIBaeTca 00nacThio onpeaeneHus Gpynkuuu? 3. Uto Ha3piBaeTcsa rpagukoM GyHKuun? 4.
[NepeunciuTe K1acchl OCHOBHBIX 3JIEMEHTApHBIX QyHKIMH. M300pasure nx rpaduku 5. Kak nposectn nccnenosanne Ha
YEeTHOCTB\HEUEeTHOCTh QYHKIMHK 6. Kak HaliTH TOUKHM mepecedeHus rpa-puka QyHKINHA ¢ KOOPAWHATHEIME ocsaMH. 7. UTto
HasbIBaeTcs acumnroroi? 8. Kakue ObiBaroT acuMnToThl? 9. Kax Haliti BepTHkanbHble acuMnToThl? 10. Kak HailTu HakoHHBIE
acumnToThl? 11. Yto HaswsiBaeTCs mpe-aeiaoM Gyukiuu? 12. Kakoi mopsaok AeWCTBHI MpY BRIYKCICHUH peaena GpyHkuuu? 13.
Kaxkue ObIBatoT BHIBI HEONPEISICHHOCTEH TIPH BEIYHCIICHUN TIpezieioB? 14. Hammmure npaBuia packpsITHS HEONpeaeneH-HoCTe !
(Bcex). 15. Chopmynupyiite [Ipasuo Jlonurans. 16. Uto Ha3piBaeTcs mpon3BogHON QyHKuu? 17. Hanummre npasuia
muddepenuupoBanus. 18. Hanummre Tabnuiyy npousBoausix. 19. Kak npoBoautcs uc-crnepoBanue GyHKIUN HA MOHOTOHHOCTh U
skcTpeMyMsl. 20. Kak IpoBoANTCS NCCIe0BaHNE HA BBITYK-JIOCTH\BOTHYTOCTb U OTBICKaHHE TOUEK Ieperuoa.

Tema 5. HeonpeneneHHbIH U ONpeAeIeHHBIN HHTErpai MHTerpansl

1. Uro Ha3bIBaeTcs nepBooOpazHoil. IIpusequre 1-2 npumepa. 2. UTo Ha3pIBaeTCS HEOMPEIEICHHBIM HHTe-TpatoM. 3. CBolicTBa
HeolpeieNieHHOro uHTerpana. 4. Tabmuia OCHOBHBIX HHTEIpaoB. 5. PacckaxuTe 00-11yr0 CXeMy OTBICKaHUS HEOIIPEISICHHOTO
uHTerpana. 6. Kakme Metons! HHTErprpoBaHus BB 3Haete. [Ipu-seaute 1-2 mpuMepa ¢ IpUMEHEHHEM METOJI0B HHTETPHPOBAHMS. 7.
Kakne cnenmanpHbIe KITacchl (DYHKITHH pacCMaTpHUBAIOTCS NP MHTETPUPOBAaHHH. §. PacckaknuTe IOCIe10BaTeIbHOCTD AEHCTBHIA,
HEOOXOAUMBIX JUI TPeJICTaBIeHHs PAallMOHANBHOI po6H B BUE CYMMBI IPOCTEHIINX dIIeMEHTapHbIX JIpobeil. [IpuBeante
npuMep. 9. Kakue nprueMsl IpuMEeHSIIOTCS It HHTETPUPOBaHUS HppanMoHaNbHbIX (yHKuui. [Ipuseante npumep. 10. Kakue
MPUEMBI IPAMEHSIOTCS U HHTETPHPOBAHMS TPUTOHOMeTprudecknx (ynknuit. [Ipusean-te npumeps!. 11. Yto Ha3pBaeTcs
omnpezeneHHbIM HHTerpanoM. [Ipuseante 1-2 mpumepa. 12. CBoiicTBa onpeaeneHHoro uHTerpana. 13. Kak npoBoaurcs
BBIYMCIIEHHE ONPEIENICHHOT0 UHTErpana. B uem oTnuune npuMeHeHNs: METOI0B HHTETPUPOBAHUS B HEONPEJEIEHHOM U
omnpezneneHHoM uHTerpaie. [Ipusennte 1-2 mpumepa. 14. Kakue reomeTprdaeckue IpHIIOKESHHUS ONPEICTICHHOT0 HHTETpajla BBl
3Haere. 3amummre Gop-mymsl. [Ipusenure 1-2 mpumepa BEIYHUCICHHH.

Tema 6. Iuddepenipranbable ypaBHEHUS

1. YUro HaszbIBaeTcs quddepeHnnanbHbpM ypaBHeHneM? 2. Uro HaspiBaeTcs peneHueM auddepenuansaoro ypapaenus?.3. Kakux
nopsakoB OeBatoT 1Y ? 4. Kak onpenenuts nopsmok AY? 5. Iepeuncimte Trms! Y 1-ro mopsiaka. 6. Sammmmute Y 1-ro mopsiaka
B o6mieM Buje (popmynsl). 7. Onumute MeTox perieHus 1Y ¢ pa3neneHHbIMU epeMeHHbIMU. 8. Omnummre MeTox pemenus 1Y ¢
pa3IensomUMuUcs nepeMeHHbIMU. 9. OnummTe MeTos pemenus ogHopoaHoro 1Y 1-ro nopsaka. 10. Onuiure MeTo | peleHus
nuHeitHoro 1Y 1-ro mopsnka.

11. Ommmmre merox pemenus Y Beprymmn. 12. Ilepeuncnute dopmsl 3anucu permenns Y. 13. Uro Ha3bIBaeTCs 00mIUM
pemenneM JY? 14. Uro HaspiBaeTcst o0mumM unTerpaiom Y? 15. Urto Ha3biBaeTcs yacTHBIM pemeHreM JY? 16. Uto Ha3biBaeTcs
4acTHBIM UHTErpasiom [V ?

Tema 7. Uucnossle psinbl. OyHKIMOHAIBHBIE PSABIL.

1. Uucnossle pansl. OcHOBHBIE onpeeneHus. Cxoadmuecs H pacXosIIuecs YHCIoBbIe psasl. 2. HeoOxoquMelit mpu3HaK
CXOJMMOCTH YHCIIOBOTO psAfa. JlocTaToYHbIE MPU3HAKU CXOJUMOCTH 3HAKOMO-CTOSHHBIX YUCIIOBBIX PAJOB: IPU3HAK CPABHEHUS 110
BEJINYMHE, NTPeeIbHBIN MPU3HAK cpaBHEHNUS, Npu3Hak JlamamOepa, paaukanbHbIi mpru3Hak Komm, mHTErpansHeIi npusHak Komm.
3. 3HaKomepeMeHHBIC YHCIOBBIE Psasl. Teopema JleiiOanIa. AGCOMIOTHAS U YCIIOBHAS CXOIUMOCTh 3HAKOTIEPEMEHHBIX PSIOB. 4.
OyHKIMO-HaNbHBIE psiAbl. Touka u 06J1aCTh CXOAUMOCTH (PYHKIIMOHATBHOTO psifa. 5. CtenenHsle psaabl. Teopema AGe-ist o
CXOANMOCTH CTEIIEHHOTO psina. O0nacTh CXOAUMOCTH CTEIEHHOTO psiaa. CrocoObl MOCTPOCHUS 00IACTH CXOJUMOCTH CTEIIEHHOTO
psna. 6. Psasr Teinopa u Makiopena. Paznoxxenne GpyHkunii B crenenHoit psn. 7. [punoxenus psagos. [IpubnmxeHHbIe
BBIYHCIICHHS OIPEIEICHHBIX HHTETPAJIOB C IOMOIIBIO PSIOB.

6.2. TeMbl NUCbMEHHBIX PadoOT

KontponsHas pabora: ucciegoBanue GpyHKIU, HHTETPaIbI
KontponbHas pabora: auddepeHnuaibabpie ypaBHEHUs, PsiIbl

6.3. ®oH/1 OLIEHOYHBIX CPECTB

OK3aMeHaIMOHHBIE BONIPOCHI | cemecTp

1.1. Marpuusl. Buas! matpun. [lelictus Haa MaTpuniamu. Onpenenuteny. Beruncnenue onpenenuteneii 2 u 3 nopsaka. Bel-
4YHUCICHUE OLPEeIUTENeH BEICIINX OpsAaKoB. IIpuBecTu npumepsL.

1.2.Cuctembl TUHEHHBIX ypaBHEHUI (0CHOBHBIE MOHATHS). Metonsl pemenus CJIY. Metox Kpamepa. Meron I'aycca. IIpuBe-ctu
HIpUMEpPHI

1.3.BexTop, OCHOBHBIE MMOHATHA (MOIYJIb BEKTOpPa, KOOPAWHATHI BEKTOPA, HATIPABIIAIOMINE KOCHHYCHI BEKTOpa). Buabl BekT0o-poB




(eqMHUYHBIH, HyJIeBOH, KOJUIMHEApHBbIE, paBHEIe). JleficTBus Hajx BekTopaMu. [TpuBecT mpumepsl

1.4.CkanspHoe pou3BeCHHE BEKTOPOB (OIpeielIeHHe, OCHOBHBIC (DOPMYIIbI, MEXaHUUECKUH CMBICI, IPyTHE IIPUIIOKEHNUS).
ITpuBectn mpumMepsl

1.5.BexTopHOE MpomU3BEACHUE BEKTOPOB (OIpeieNICHNe, OCHOBHBIE (hOPMYJIBI, FeOMeTpHUeCKHii cMBICI). [IpuBecT IprMepsI
1.6.CmemranHOe pou3BeieHHE BEKTOPOB (ONpeesieHrne, OCHOBHBIE (POPMYIIbI, TeOMeTpUuideckuil cMbich). IlpuBecTu npumepsl
2.1.dynkumst. O6nacts onpenenenns. OCHOBHBIE JIeMeHTapHbIe (PYHKINH, UX TpadHKU, 00IaCTH ONPEAEICHNS U 00JI1acTH
3HaueHui. [IpuBecTH mpuMepsl

2.2 Ilpenen GpyHKINH, ONpeAeneHue, cBOHCTBA. [lopsnok aeficTBuil mpu BEUUCICHNH Ipenena GyHkiun. besycnoBHble one-panuu
HaJl 0ECKOHEYHO OOJBIIMMH U OECKOHEYHO MaJIBIMK (GyHKIMAMH. Busbl Heonpenenennocteil. [IpaBuna packpbiTus
HeonpeneneHHocTel. [Ipusect mpuMepsl

2.3.3agaun, IpUBOAAIIIE K IOHITHIO TPon3BoHOM. [Ipon3BoaHas GyHKINH, ee ONpeaeIeHIe, TeOMETPUUECKIH I MeXaHUIe-CKUit
cMblici. CBS3b MEXIY HEMPEPBIBHOCTHIO U AuddepeHunpyemMoctbio GpyHkuuu. [IpuBecTi npuMepsl.

2.4 IIpou3BoHAsI CYMMBI, Pa3HOCTH, IIPOM3BEICHUS U YaCcTHOTO (YHKIMH (paBmia quddepeHunpoanust). [Ipuecti npruMe-psl.
2.5 IlponsBoaHas coxHON GyHKIMH. Tadmuma Mporm3BOAHEIX OCHOBHBIX 3JIEMEHTApHBIX (yHKIWH. [IpuMeps! oThICKaHHS
MPOU3BOTHBIX.

2.6.Jlorapudmuyeckoe nuddepenimpobanue. OoIias cxema, Gopmyia. [IpuBecTH IpUMepHI.

2.7.11paBuna Jlonurtans. PackpbiTye pa3auuHbIX HeonpeaeneHHocTel. [IpuBecT mpuMepsl.

2.8.06mnacts onpenenenus pyHknuu. OnpeneneHne, IPIMEpPhl OTBICKaHUS 00IaCTH ONpeNesICHNs pa3HbIX (pyHKIUiT (CTEeH-HOH,
JpOOHO-paLlMOHANBHOM, UPPALIMOHAIBHON, TOKa3aTeIbHOM, Jorapu(MUIecKoil, TPUroHOMETPUUECKOH, OOpaTHOH TpHU-
TOHOMETPUYECKOM).

2.9.HenpepoeiBHOCTD QyHKIIMHA. OIHOCTOPOHHHE Mpeenbl. TeopeMa o paBeHCTBE OJHOCTOPOHHUX TpeenioB. OnpeneneHus
HeTpepbIBHON (yHKIMHU B Touke. HenmpepsiBHOCTS dyHKIMHU Ha oTpeske. Kitaccuduxarus Todek paspeia. Gpynxuun. IIpusectn
HIpUMEPBI.

2.10.Acumnrotsl rpaduka Gyakuun. Onpenenenue, npuMepsl. OTHICKaHNE BEPTHKAIBHBIX, HAKIIOHHBIX TOPU30HTAIIBHBIX
acuMnToT rpaduka ¢pyHkiwd. [IpuBecTn mpumMeps.

2.11.Bo3pactanue u yoriBanue pyHkiuu. Onpenenenus, npumepsl. HeobxoauMoe u 10CTaTOYHOE YCIOBHE MOHOTOHHOCTH,
reoMerpuueckuii cMeicit. [TonsTre skcTpemyma QyHKIMH. Y CIIOBHE CyLIECTBOBAHUS SKCTpeMyMa. Kputnueckue ToUky epBo-ro
pona. [lepBoe 1 BTOpOe JOCTATOUHBIE YCIOBHS dKCTpeMyMa QyHKiun. Hanbomnpiee 1 HanMeHbllee 3HaYeHNE PYHKITUH Ha
otpeske. [Ipumeps! uccnenoBaHus (GYHKIMU HA MOHOTOHHOCTD U 9KCTPEMYM.

2.12.Anroput™ nccienoBanust QyHKIMY U IOCTpOEHHE MakeTa ee rpaduka. Obmas cxema uccinenoBanus GyHkiuu. [loctpo-enue
rpaduKoB IPOOHO-PAINOHATBHBIX, TIOKa3aTeNbHBIX, JorapudmMudeckux GyHKIui. [Ipumepsr.

Bonpocs! k 3auety

2.13.I1lepBoobpasnas ¢pynkuuu. Heonpenenenuslit naterpai. CBoiicTBa HEONPEAEICHHOTO HHTErpaa.

2.14. Tabmuua uaTerpanos. [IpumeneHue TabINIBI U CBOMCTB HHTErpala II0Ka3aTh HA IPUMeEpax

2.15. Merox 3aMeHBI IEpEeMEHHON (METO ITOJICTAaHOBKH). [IpuBecTn npuMeps!

2.16. Metox uHTerpUpoBaHus 1o yacTsaM. [IpuBect mpumepsl

2.17. UnTerpupoBanue QyHKIMH, COAEPKAIINX KBaAPATHBIN TpexuieH. [[puBecTH mprUMeph

2.18. UHTerpupoBanue ApoOHO-parMOHATBHBIX QyHKWi. [IprBecTr mpruMeps!

2.19. UHTerpupoBaHue NpparuoHaANBHBIX QyHKIHH. [IpuBecTr mpuMeps

2.20. MaTerpupoBanue TpuroHoMeTpuieckux ¢pyHkuuid. [IpuBect mpumMepbt

2.21. Onpenenennblit uuterpai. OcHoBHbIC OHATHSA. CBONCTBA OIPEIE]ICHHOTO MHTErpaa.

2.22 BplunciieHHe ONPEeICHHOTO HHTErpana. 3aMeHa IIEpEMEHHON B OIIPEIeICHHOM UHTerpaie. MHTe-rpupoBaHue 10 4acTsIM B
omnpezeneHHoM uHTerpane. IIpuBectu mpumepsl

2.23. Tlpunoxenus onpenesneHHoro uHTerpaia. [nomans miockoit ¢purypst. Jnuna xyru. Beranciaenue o6bemMoB

2.24. HecoOCTBEHHBIC HHTETPAITBI

2.25. Mnddepennuansusie ypaHeHusd. Onpenenenue, pearenue Y, sunst Y.

2.26. Iuddepenunanbuple ypaBHEHUS epBoro nopsaka. OcHoBHbIe NOHATHS, Buabl Y. IIpumepsl

2.27. Pemenne 1Y ¢ pazaenstomumucs nepeMeHHbIMU. Pemenue ogqHopoHoro Y nepsoro nopsiaka. [Ipumepst

2.28. Pemenue nunelinoro 1Y nepsoro nopsnaka. Pemenne 1Y bepnymnu. ITpumepst

2.29. Jluneitnsle oqHOpOAHEIE AuddepeHuansHble ypaBHeHus BToporo (JIOAY) nopsaka ¢ MOCTOSHHBIMU K03(h(HUIUEHTaMU.
JIOJZIY n-mopszaka ¢ MOCTOSHHBIME Ko duiinerntamu. [Tpumeps

2.30. JTunetinble HeOTHOPOAHBIC MU depeHnanbabie ypaBaenus (JIHY) BToporo mopsiaka ¢ HOCTOSHHBI-MA K03()QUITHCHTaMH.
Haxoxnaenue yactaoro pemenus JIHAY. ITpumepst

DK3aMeHaAIMOHHBIE BOIPOCHI 3 ceMecTp

3.1. Hucnossie psiabl. Onpenenenue. Yactuunsie cymmsl psiga. Cymma psina. CBoiicTBa YMCIOBBIX psioB. HeoOxomumblid mpusHaK
CXOIMMOCTH M TOCTATOYHBIN MPU3HAK PACXOANMOCTH.

3.2. IIpu3HaKy CXOAUMOCTH 3HAKOIIOJIOXKUTETBHBIX YUCIOBBIX psinoB. [Ipusnak Jlanmambepa. Pagukansusiil mpusHak Komrm.
WuTerpanbubriit npusznak Komu. [Ipusnaku cpaBHenus. [Ipumepsi.

3.3. 3nakonepeMenHsIe psansl. Onpenenenne. [Tpn3Hak JlefiOHMIa. AOGcOTFOTHAS U YCIOBHAS CXOAUMOCTD psina. [Ipumepst.

3.4. OyukuuoHaneHbIe psagpl. Onpenenenne. Touka cxoqumoct. Ob6macTh cxoquMocTd. OThICKaHue 0071a-CTH CXOAUMOCTH
(yHkIoHanbHOTO psifa. [pumepsr.

3.5. Crenennsle psaasl. Onpenenenue. Panuyc nu MHTepBan CXOIUMOCTH CTENEHHOTO psifa. OThICKaHHe HH-TEPBaia CXOAUMOCTU
creneHHoro psna. [Ipumepsr.

3.6. PaznoxeHnne GpyHKui B cTeneHHble psiasl. Pansl Teltnopa u Maknopena. OnpeneneHusi, OTIN4Us. AJI-TOPUTM Pa3I0KeHHs
(GyHKIMH B cTeneHHOH psit. DopMyibl pasinoxKeHHss OCHOBHBIX (QyHKIMIt B psix Mak-iopeHa. Pasnoxenne 11000 QyHKIUHN B psif
Teitnopa u B pan Maknopena. [Ipumepst.

3.7. IlpuMeHeHHe CTEIeHHBIX PSANOB IS MPUOIMKCHHBIX BRIYUCICHUH (3HaUeHHE (DYHKINH, OTIpEeTICHHBIC HHTETPAJIbI,
nuddepeHnmanbable ypaBHeHus). [Ipumepsl.




6.4. IlepeueHb BH/I0B OLICHOYHBIX CPE/ICTB

HepequL KOHTPOJIBHBIX BOIIPOCOB I10 TEMaM, KOHTPOJIbHBIC pa6OTBI, BOIIPOCHI K 3a4Y€TYy, OK3aMCHAITUOHHBIC BOIIPOCHI

7. YHEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JISA)

7.1. Pexomenayemas Jqurepa

Typa

7.1.1. OcHoBHasi JuTEpaTypa

ABTODBI, 3ariaBue W3narenscTBO, Koi-Bo 1. azpec
JI1. | IIumaues Briciias MaTematuka: Y4eOHUK JUISI By30B MockBa: 392
1 [B.C. Bricmas mkoia,
2007
JI1. | ITucemennsiit | KoncnekT nekuuii o Beicuieit MatemaTuke. [1omHbIi Mocksa: 248
2 |AT. Kypc: yueOHOoe mocobue AVIPUC-
ITPECC, 2010
JI1. | Xamunymmne | MaremaTuka: 0a30BEIH Kypce: YIeOHHK Mocksa: 1 http://biblioclub.ru/ind
3 |P. A, Tynusu YHusepcurer ex.php?
b. 1. Cuneprus, 2019 page=book&id=57150
1
JI1. | Banmuu K. B., | OCHOBBI TeOpHH BEpOSTHOCTEH U MaTeMaTHIeCKOM Mocksa: 1 http://biblioclub.ru/ind
4 |bBamuteikoB B. | cTarucTukm: yueOHUK ®nunra, 2021 ex.php?
H., Pyxocyes page=book&id=50064
A.B. 8
JI1. |EmenbsiHoBa | Marematuka. B 2 4. Hacts 1: yueOHOE mocoOue Bbparck: bpI'V, 1 https://ecat.brstu.ru/cat
5 |H.B. 2021 alog/Yuebun1e%20u%
20y4ebHo-
MeToandeckue%o
20mnocobus/Matematn
ka/EmenbsiHOBa%
20H.B.MatemaTtuka.%
204.1.YI1.2021.pdf
JI1. | Banmun, K. Kpatkwuii kypc BBICIIEH MaTEMAaTHUKH : YICOHHK Mockaa : 1 https://biblioclub.ru/in
6 |B.,Makpunen Jamxos un K°, dex.php?
ko E. JI., 2021 page=book red&id=6
Pykocyes A. 84195
B.
7.1.2. JlonosiHuTEIBHAS JJUTEPATypa
ABTOpBI, 3aryaBue WznarensctBo, | Komn-Bo On. aapec
JI2. | IatimprmeBa | AnddepeHianpabe ypaBHEHIS: YdeOHoe mocodne Bbparck: bpI'V, 56
1 |O.A. 2009
JI2. | Jauxo ILE. Beicmias MaTeMaTrKa B yIpaKHEHUAX U 3a7a4dax. B 2-x | Mocksa : 290
2 4.Y.2: yueOHOE mocobue i By30B "Onukc 21 Bex",
, 2003
JI2. | Janko ILE. Beiciias MaTemMaTuka B yIpaXHEHUSIX U 3ajadax. B 2-x [ Mocksa : 284
3 9.Y.1: yaeOHOE mocoOue s By30B "Onukc 21 Bex",
, 2003
JI2. [[Tucbmennsblit | Koncnekt nekuuii mo Beicuieil maremaTuke. [1oaHbIH Mockaa: 43
4 |A.T. Kypc: yueOHoe TTocobue AWPUC-
IMPECC, 2011
JI2. | T'eBpaceBa Yucnosle U (DyHKIIHOHANBHBIC PsIbL. Boicmas Bpatck: bpl'Y, 36
5 |C.A., bouko |maremaruka: yueOHOE ocoOue 2012
C.b.
JI2. | EmenssHOoBa | MHTeTpHpOBaHue (GYHKIMH OXHOH ITepeMEHHOIT: Bbparck: bpI'V, 36
6 |H.B. yueOHOe mocodue 2013
7.1.3. MeToauueckue pa3padoTku
ABTODBI, 3arnasue W3patenncTBoO, Koi-Bo On. aapec
JI3. | bekuposa Maremaruka. JInneitnas anre6pa: Meronuueckue Bpatck: bpl'Y, 74
1 |P.C, yKa3aHHs IJIsl CTYI€HTOB HHKEHEPHO-YKOHOMHUECKUX 2005
Jlapnonosa CIIEMaIBHOCTEN
or,
Mensenesa

Oo.n.




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI3. | EmenssiHOBa | PackphITHE HeolpeeneHHOCTEH B peenax: Bpatck: bpl'Y, 201
2 |H.B., Metoandeckue yka3aHus 2009
JlaproHoBa
Or.
JI3. | EmensstHOBa | MaremaTuka. HTErpupoBanue (VyHKIIMHA OJHOH Bpatck: bpl'Y, 145
3 |H.B,, nepeMeHHoi: MeTtoandyeckue yka3aHus 2010
T'oBopuna
AA.
JI3. | barunoBa Marematuxa. Teopus GpyHKIHIT KOMIUIEKCHOH Bpatck: bpl'Y, 105
4 [T.T, MIEPEMEHHOI: METOAMYECKHIE YKa3aHUs 2010
Bexuposa
P.C., Caaksan
KT.
JI3. | bBarunoBa Marematuka. U.1. JIuneitnas u BekTopHas anreodpa, Bpatck: bpl'Y, 53
5 [T.I., JIumyk |aHamuTHYecKas TeOMETPHs, Hayalla MaTeMaTHYECKOTO 2011
E.B. aHanm3a. 3aJaHus Ul CaMOCTOSTENBHOM PadoTHI:
Metoandeckue yka3aHus
JI3. | barmnoBa Marematuka. U.2. HeompeneneHHbIH HHTETpal. Bpatck: bpl'Y, 102
6 [T.I., Ornpenenennpiit nHTErpan. COOpHUK 3aJaHUIA U TECTOB: 2011
bexuposa MeTtoandeckue yKa3aHus
P.C., JIumyx
E.B.
JI3. | barunoBa Marematuka. Y.3. [TuddepeHnnanbabie ypaBHEHUS. Bparck: bpl'Y, 98
7 |T.I., DYHKIINU HECKOJIBKUX MepeMeHHbIX. COOpHUK 3amanuii 2012
Bexuposa U TECTOB: METOIMYECKHE YKa3aHUSI
P.C., JInmyk
E.B.
7.3.1 Ilepevyens NporpaMMHOIo odecreveHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.2 IlepedyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | «YHuBepcuTeTckas OndanoTeka online»
7.3.2.2 | DnekTpoHHbIH KaTanor oubnuorexu bpl'y
7.3.2.3 | OnexrponHas 6ubnmoreka bpl'yY
7.3.2.4 | HaunonanbHas 1ekTpoHHas oubianoreka HOb
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHNEYEHHUE JUCHUITJIUHBI (MOAY JIsT)
AynuTopus Hasnauenwne OcHareHve ayIuTopuu Bun 3aHsaTHS
1218 YuebHas ayauTopus MenoBas focka — 1 mrT. Jlex
YuebHas Mebeb:
Komrmnekt mebenu (mocagouHbIx MecT) - 34 mrT.
Kommiext Mebenu (II0cagouHbIX MECT) IS IIperoaaBaTens — 1 mr.
1218 Y4eOHast ayauTopus Memnosas gocka — 1 mr. IIp
VYueGHast MeOes:
Komrmiekt mebenu (mocaouHbIx MecT) - 34 mT.
Kommuiekt mebenu (1ocagouHbIX MecT) AJIs IpernoaaBaTens — | miT.
2201 yuTanbHbIN 321 Nel Kommiekt mMebenu (ocaouHbIX MECT) Cp
Crennaxu
Kommiext mebenu (mocagoyHbIX MecT) 115 OubanoTexaps
BricraBounble mKkadbt
[IK 15-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mrT.);
npuntep HP Laser Jet P2055D (1mt.)
1218 YueOHast ayauTopus MenoBas nocka — 1 mr. DK3aMeH
VYueGHast MeOes:
Komrmnekt mebenu (mocaiouHbIX MecT) - 34 mT.
KommiekT mebenu (HOC&Z[O'-IHLIX MeCT) U1 mpernoaaBaTeiis — 1 .

9. METOANYECKHUE YKA3ZAHUWSA JJISA OBYYAIOIINXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

OOyuaromuiicst JOJKEH pa3paboTaTh COOCTBEHHBIH PEKUM PAaBHOMEPHOTO OCBOCHUS JUCHHUILINHEIL. [I0ATOTOBKA CTyIEeHTa K
HpeACTOSIIEH JIEeKIIUK BKII0YaeT B ce0sl psJ] BaXKHBIX O3HABATENILHO-IIPAKTHUECKUX ATATIOB: -UTEHUE 3aIHcell, CIeNaHHBIX B
HpoLiecce CITyIIaHus ¥ KOHCIIEKTHPOBAHHS IPEABIAYILEH JICKIIH, BRIHECCHHUE HA MOJIS BCETO, YTO TPEOyeTCs IIPH JalbHEHIICH
paboTe ¢ KOHCIIEKTOM U y4eOHHKOM; -TeXHHUecKoe o(opmileHne 3amicel (To4epKuBaHue, BEIICIICHNE TTIaBHOTO, BHIBOIOB,




JIOKa3aTeIbCTB); -BBIMOTHEHHE MIPAKTUUECKHUX 3aJaHUH MperoaBaTelis; ~-3HaKOMCTBO ¢ MAaTEPHUAJIOM IIPEICTOSIIEH JICKIIUH 110
Y4EOHUKY M JIONOJIHUTEIBHOI InTeparype. AKTHBHAs paboTa Ha JIEKIMH, €€ KOHCIIEKTHPOBAaHHE, IPOAyMaHHasl,
IeJICHANpaBIICHHAs, CUCTEMaTHIeCKas, a IIIaBHOE - T0OPOCOBECTHAS U ITyOOKO OCO3HAaHHas MOCieytomas paboTa Haj
KOHCIIEKTOM - Ba)KHOE yCIOBHE YCIEHIHOT0 00yUCHUS CTYACHTOB.

[IpakTHueckoe 3aHATHE 0 MaTeMaTHKE TTO3BOJISIET CTYAEHTY Ooee rIy0oKo pa3o0paThes B TEOPETHUECKOM MaTepuaie u
OIIPEICITUTH CEpPhI Ero MPAKTUIECKOro npuMeHeHus. OCHOBHAsI LIeJb PAKTHYECKOT0O 3aHSITHS — Pa3BUTHE CAaMOCTOSITEIIBHOCTH
cryzenTa. [ToaroToBka K MpakTHYECKUM 3aHATHAM COCTOHUT B IOOPOCOBECTHOM aHAIIH3E TEOPETHIECKOT0 MaTepHaa, COCTABIICHUH
KpaTKUX CIIPABOYHUKOB, CIIOBAPUKOB, CXEM, aIrOpUTMOB. KpoMe TOro, Bce 1oMallHKe 3aaHusl K IPAKTUYECKOMY 3aHATHIO
JIOJDKHBI OBITH BBIIIOJHEHBI, JINOO TTOrOTOBJICHBI BOIPOCHI IPETIOAABATEIIO, PACKPHIBAIOLINE TPYAHOCTH B OCBOCHUH Y4eOHOTO
Mmarepuana.

KoHTponsHbIE MEpONPHUSTHS MIPEACTABISIIOT COO0H CII0co0 MPOBEPKH 3HAHMI CTYICHTA, €T0 YMEHUH U MIPEATIONaraoT MMChMEHHBIE
OTBETHI Ha OCTABJIEHHBIE BOIIPOCHL, JINOO CAMOCTOSATEIBHOE BBITIOJIHEHNE ITPAaKTHYECKUX 3aAaHui. [IoAroToBKa K KOHTPOJIBHBIM
MEpPOIPHUSATUSIM COCTOUT B OTBETCTBEHHOM BBIITOJHEHNH BCEX JOMAIIHUX 33aaHUH MO TUCIMILUIMHE U CAMOCTOSTEIBHON MpopaboTke
OCHOBHOH U JAOIOJHUTENILHON JINTEPATYPBI.

HawubGonee npoxyKTUBHOI! SIBISETCA CaMOCTOSITENbHAs paboTa B OHOIHOTEKe, IIe JOCTYIIHBI OCHOBHBIE U JOMOTHUTEIbHBIC
MeYaTHBIE U 3JIEKTPOHHBIE UCTOUHHUKH. [IpH BBIOIHEHUH NPUBEICHHBIX BBIIIE PEKOMEH AU MOATOTOBKA K 3a4eTy U IK3aMEHY
CBEZIETCS K MOBTOPEHUIO U3YYEHHOI'O M COBEPIIEHCTBOBAHUIO HABBIKOB IIPUMEHEHHSI TEOPETUUECKUX MOJIOKEHUN U PA3ITUUHBIX
METOJOB PEIICHNs K CTaHJApTHBIM U HECTAHAAPTHBIM 33JaHUSM.
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