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1. HEJIX OCBOEHUS JUCIUITJINHBI

1.

Ju—

3HAKOMCTBO C MECTOM H POJIBI0 MAaTEMaTHKU B COBPEMEHHOM MHpe, GOPMHUPOBAHUE JINYHOCTH O0OYUAIONINXCS, pa3BUTHE
UX UHTEIUIEKTa U CHOCOOHOCTE! K JIOTMYeCKOMY U alTOPUTMUYECKOMY MBIIUICHUI0; 00y4eHnEe OCHOBHBIM
MaTeMaTH4eCKUM METO/IaM, HEOOXOJUMBbIM I aHAlIN3a M MOJECIMPOBAHHMS IIPOLIECCOB U SBJICHHUI.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0.06.01

2.1 | TpeGoBaHus K NpeABapPUTEIbHOI MOAT0TOBKE 00y4al0IIerocs:

2.1.1 | Aucuuruinaa MaTemaTuka 6a3supyeTcs Ha 3HAHHSIX y4eOHBIX AUCHUILTHH OCHOBHBIX 00111€00pa30BaTeIbHBIX IPOrpaMM

2.2 | AucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX OCBOEHHE JAHHOM JTMCUUNJIUHBI (MOAYJIs1) HEOOXOAUMO KAK

npeaniecTBywiee:

2.2.1 | luckpeTHas MaTeMaTuKa

2.2.2 | UccnenoBanue onepamnuid ¥ METO/bI ONITUMHU3AIUN

2.2.3 | Teopust BepoATHOCTEN U MaTeMaTU4YeCcKasi CTATUCTUKA

2.2.4 | DxoHOMETpHKa

2.2.5 | MaremaTnueckast 3KOHOMHKA

2.2.6 | UMMTanioHHOE MOJIEIUPOBAHHE

2.2.7 | DOxoOHOMHKA MPEaNPUITHS

2.2.8 | DOxoHOMMUECKAs TEOPUS

2.2.9 | MHBECTULHOHHBIN MEHEIKMEHT

3. KOMIIETEHLIMH OBYYAIOIIETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCIIUIIINHBI
(MOZY.JIS)

OIIK-1: Cnoco0eH NpUMeHATh eCTeCTBEHHOHAYYHbIe M 00LeHHKeHePHbIe 3HAHHUS, METOAbI MATEMATHYECKOI0 AHAIN3Aa U
MO/1eJIUPOBAHMSA, TEOPETHYECKOI0 H IKCIIEPUMEHTAJILHOI0 HCC/IeJ0BAHUS B NIPO(ecCHOHAIBLHOI e TeIbHOCTH;

Wunukartop 1

3HaeT OCHOBEI MATCMATHKH, (1)I/ISI/IKI/I, BBIUHCIIHTCIILHON TEXHUKHA K IIporpaMMHUpOBaHUsA.

Wnnukatop 2

VYmeer peuiaTh CTaHAAPTHBIC Hpoq)eCCHOHaHBHBIe 3aga4u C IPpUMCHCHUCM €CTCCTBCHHOHAYYHBIX U
06HI€I/IH)KeHepHI)IX 3HaHI/II\/'I, METOJAO0B MAaTECMATUYCCKOTO aHaIn3a U MOACIIUPOBAHNSA.

Wnpukarop 3

Hmeer HaBBIKH TCOPETUIECCKOTO U OKCIECPUMEHTAIIBHOI'O UCCIICIOBAHUA 00BEKTOB HpO(l)CCCHOHaHLHOIZ

JESITEIbHOCTH.
B pe3yiabTarte 0CcBOeHHsI JUCHMILUINHBI 00ydalomuiicss 10JKeH
3.1|3uats:

3.1.1 | ocHOBHBIE MaTeMaTHYECKHE MOHATHS U METOJIbI UCCIIEIOBAHMUS, OCOOCHHOCTH UX MIPUMEHUMOCTH B Pa3HBIX HAyYHBIX
o0nacTsx, crienu(pUKy MaTeMaTHISCKUX CHMBOJIOB

3.2 | YmeTh:

3.2.1 | Ha ocHOBe HaiiIeHHOM H(OPMAIIMU BEIOUPATH ONTHUMATIBHBIA CIIOCO0O PEIICHUsT MATEMAaTHYECKOM MPOOIEMBI HITH 3a1a4u;
aHAJIM3UPOBATh IOTYUYEHHBIE PE3YIbTATHI U JI€J1aTh HA X OCHOBE BBIBOJIb; IPAMOTHO IIPUMEHATH OCHOBHBIE
MaTEeMaTHYECKHE CHMBOJIBL, TIOHATHUS U METO/BI HCCICAOBAHUS

3.3 | Baagerb:

3.3.1 | mpuemMamu BU3yaIM3anuy HHOOPMALUH: PEICTaBICHIE B BUIC TPadUKOB, CXeM, TaOINI]; TEXHUKAMH BBITIOJHEHUS
pacdeToB M BEIYHUCICHUH, HAaBBIKAMH MAaTEeMaTHIECKOH 00paOOTKH pe3yIbTaTOB H3MEPEHHH U BRIYHCIICHHH,
MIPECTaBIICHUS PE3yJIbTATOB B TpeOyeMOM BHU/I€; HABBIKAMH PELICHUS 3a7a4 U3 pa3HbIX 00IacTeil MaTeMaTHKH.

4. CTPYKTYPA U COAEPXKAHUE JUCHUIIJINHBI (MOAYJIS)
Koxn Bun HanmenoBanue pasneaoB 1 | Cemectp / | HacoB | Komneren- | JIuteparypa | Wure | Ipumeuanue
3aHATHA | 3aHATHSA TeM Kypc UM PaKT.
Pasgen |Pasmen 1. OcHoBHEBIE
MOHATHSA




1.1 Jlex MuoxectBa. Onepanuu Haj OIIK-1 JI1.1J11.2 Jleknus-
MHOXXecTBaMU. AOCOJIIOTHAs JI1.3J11.4 BHU3yalTu3alu
BeanunHa. CBolicTBa JI1.5J12.10 s OIIK-1.1
a0COIIOTHOM BEJIMYMHEL. JI2.11 J12.12
IlonsiTe encuIoH- JI2.13 J12.15
okpectHOCTH. [lepemMeHHbIe U JI2.16 J12.17
MOCTOSIHHBIC BEJIMYMHEL. JI12.21 J12.22
Ionstue QyHKIUM.

CriocoObI 3aanus HyHKINH.
OCHOBHBIE CBOMCTBA
(GyHKIHU. DIIeMeHTapHbIe
¢ynkunu. Knaccupukarms
GyHKIHH.

1.2 IIp MHuoxecta. Onepanuu Haj OIIK-1 JI1.1J11.2 pabora B
MHOkecTBaMu. Moyb. JI1.3 J11.4 MaJoit
[onsarue QpyHKIHM. JI1.5712.4 rpynmne OITK-
CriocoObI 3a1anus HyHKIINH. J12.10 JI12.11 1.2 OIIK-1.3
Croco0sI 3a1aHus JI2.12 J12.13
¢yHuKIn. OCHOBHBIE CBOHCTBA J12.21 J12.22
(GbyHKUMU. DIeMeHTapHbIe
GyHKIHIH.

1.3 Jlex OCHOBHBIE 3JIEMEHTapHbIE OIIK-1 JI1.1J11.2 OIIK-1.1
¢ysakunu. CreneHHas JI1.3J11.4
¢ynkuus.IlokazarensHas u JI1.5J12.10
JorapupMudecKas JI2.11 J12.12
¢yskumn. TpuroHoMeTpudecKu JI2.13 JI2.21
e QyHKIMH y=sin(x) u y=tg
(x).Tpuronomerpudeckue
GyHKIHU y=cos(X) U y=ctg(Xx).

OO6patHbie
TPUTOHOMETPUYCCKHE
¢GbyHKIMU y=arcsin(x) U
y=arctg(x).O0paTHbIe
TPUTOHOMETPUYECKHE
GbyHKIMU y=arccos(x) u
y=arcctg(X).

1.4 IIp OCHOBHBIE 3JIEMEHTapHbIE OIIK-1 JIT.1J11.2 OIIK-1.2
GbyHKIHIH. JI1.3J11.4 OIIK-1.3
TpuroHomerpuueckue JI1.5J12.5
GyHKIHIH. JI2.6 JI2.10

JI2.11 J12.12
J12.13
JI12.21J13.6

1.5 Jlex ITocnenoBarensHOCTD. [Ipenen OIIK-1 JIT.1J11.2 Jlexuus-
10CJIEIOBATEILHOCTH. JI1.3J11.4 BHU3yaJU3alu
I'eomeTrpuueckas JI1.5712.10 st OIK-1.1
WHTEpIpETaIus rpeaesa JI2.11 J12.12
MOCJIE0BATEIILHOCTH. JI2.13 J12.21

CBoiicTBa IpeesIoB
nocyenosarenabHocTu. [Ipenen
(GyHKIMU B OCCKOHEYHOCTH H B
TouKe. COOTHOLICHUS MEXKIY
0EeCKOHEYHO OOJIBIINMU U
0ECKOHEYHO MaJIbIMU
BenmunHaMu. Heonpenenenubie
BbIpakeHus. PackpbiTue
HEOIpeeNICHHOCTH.
CpaBHeHHE OECKOHEYHO
Manbix. JlepBbiit
3aMeuaTelIbHbIN npeaes.
Tabnuua

SKBHUBaJIEHTHOCTEH. BTOpoii
3aMeuaTelIbHbIN Npeaes.




1.6 IIp [Ipenen nocnenoBaTebHOCTH. 8 OIIK-1 JI1.1J11.2 OIIK-1.2
Ipenen GyHKIINHU B JI1.3 J11.4 OIlIK-1.3
0ECKOHEYHOCTH U B TOUKE. JI1.5712.4
PackpbrTue J12.10 J12.11
HeolmpeaeneHHocTy. [lepBrit JI2.12 J12.13
3aMeuaTeNIbHBIN Mpeaer. J12.21
Tabmmma J12.22J13.3
SKBUBaJIeHTHOCTEH. BTopoii
3aMeyvaTesIbHBIN Mpeen.

1.7 Jlex HenpepbIBHOCTD (HyHKIHH. 3 OIIK-1 JIT.1J11.2 OIIK-1.1
HemnpeprsiBHOCTE pyHKIINH B JI1.3 J11.4
tTouke. HermpepriBHOCTH JI1.5712.6
¢dbynkuuii. CroiicTBa GpyHKINH, JI2.10 JI2.11
HeNpepbIBHBIX HA JI2.12 J12.13
otpe3ke.OTHOCTOPOHHUE J12.21 J12.22
npenensl GyHKIUU B
Touke. Touku paspeiBa
(YHKINHU 1 UX
Kiaccu(uKaus. ACUMIITOTHI
rpaduKoB (QyHKIIHH.

1.8 IIp OHOCTOPOHHHUE TIPEIEIbI 4 OIIK-1 JIT.1J11.2 OIIK-1.2
¢yHKIMH B Touke. Toukn JI1.3 J11.4 OIIK-1.3
pa3psiBa QyHKIUH U UX JI1.5J12.5
KiaccuuKanus. ACUMITOTHI JI2.6 J12.10
rpaduKoB QYHKIHH. JI2.11 J12.12

J12.13 J12.21
J12.22J13.3
1.9 Cp [TonroToBka K MpakTUUYECKUM 37 OIIK-1 JI.1J11.2 OIIK-1.1 IIK-
3aHATHAM JI1.3 J11.4 1.2 OIIK-1.3
JI1.5J12.6
JI2.10 J12.11
JI2.12 J12.13
J12.21 J12.22
1.10 Kontp.pa | BrinmonHeHne KOHTPOJIBHON 16 OIIK-1 JI1.1 JI1.2 OIIK-1.1 IIK-
6. paboTsI JI1.3J11.4 1.2 OIK-1.3
JI1.5J12.10
JI2.11J12.12
J12.13 J12.21
1.11 Ox3ameH |IloaroroBka k sK3aMeHy 18 OIIK-1 JI1.1 JI1.2 TIK-1.2 OIIK-
JI1.3J11.4 1.3
JI1.5J12.10
JI2.11 J12.12
J12.13 J12.21
Pasgen | Paspen 2.
JAnddepennunanbrnoe
HCYHCJIeHHe (PYHKINU OHOI
nepeMeHHOM’

2.1 Jlex [IpouzBonHas GpyHKIHM. 4 OIIK-1 JIL.1J11.2 Jlexuus-
I'eomerpuueckuii u JI1.3J11.4 BHU3yalTU3alu
MEXaHUYECKHHA CMBICIT JI1.5J12.6 s OINIK-1.1
MIPOU3BOTHON (PYHKIIUH. JI2.10 JI2.11
CBsI3b MEXIY JI12.12 J12.13
HEIPEPHIBHOCTHIO U J12.21
i hepeHIIPYEeMOCTEI0 J12.22J13.8
GbyHKIHIH.

IIpaBuna
i hepeHInpOBaHMS.

[IpousBoiHBIE OCHOBHBIX
9IEMEHTapHBIX (QYHKIUH.
Tabmia TpON3BOJHBIX VIS
CITOKHO (DyHKITHH.
Jlorapudpmugeckoe
nuddepeHnrpoBaHue.
[Ipon3BomHEBIE BEICIINX
MIOPSITKOB.




2.2 Ip IpaBuna OIIK-1 JI1.1J11.2 OIIK-1.2
T epeHIIPOBAHHMS. JI1.3 J11.4 OIlIK-1.3
[Ipumenenne TabmUIIBI JI1.5712.4
IIPOU3BOJHBIX. J12.6 JI2.8
HuddepenuunpoBanus JI2.10J12.11
CIIOKHOM (DYHKIIUH. J12.12 J12.13
Jlorapudmmaeckoe J12.21
i hepeHnupoBaHue. J12.22]13.8
IIpon3BoaHBIC BEICIINX
TIOPSIIKOB.

2.3 Jlex OCHOBHBIE TEOPEMBI O OIIK-1 JIT.1J11.2 OIIK-1.1
T QepeHInpyeMbIX JI1.3J11.4
hyHKIUAX. JI1.5J12.6
[IpaBuno Jlonurans. JI2.10 JI2.11
CpaBHEHHUE pocTa CTENEHHOH, J12.12 J12.13
MoKa3aTeIbHON U J12.21
JIOTapU(PMHUUYECKIX PYHKITUH. JI2.22J13.8
HccnenoBanus Ha
MOHOTOHHOCTE. Heobxonumele
U TOCTaTOYHBIC YCIIOBHSI.

HccnenoBanne Ha SKCTPEMYM.
Heob6xoanmele 1 TOCTaTOYHBIC
YCIIOBUSL.

2.4 IIp [IpaBuio Jlonurans. OIIK-1 JI.1J11.2 OIIK-1.2
HccnenoBanus Ha JI1.3 J11.4 OIIK-1.3
MOHOTOHHOCTb. JI1.5712.4
HccnenoBanue Ha 9KCTPEMYM. JI2.5J12.6

J12.10 J12.11
J12.12J12.13
J12.21
J12.22J13.8

2.5 Jlex BrInyk1ocTh, BOTHYTOCTB OIIK-1 JIT.1J11.2 OIIK-1.1
¢yukmn. Heobxoanmeie n JI1.3 J11.4
JIOCTaTOYHBIE yCIOBUSI. JI1.5J12.6
Touku neperuda. loctarounoe JI2.10 J12.11
yCIIOBHE. JI2.12 J12.13
HauboibIree 1 HauMeHbIIIee J12.21
3HaueHMS (QYHKIHHU Ha J12.22J13.8
OTpe3Ke.

O0mras cxema HCCIIeJOBAaHUS
(YHKIMN ¥ TIOCTPOCHHUE e
rpaduxa.

Juddepennnan hyHKINH.
I'eomeTrpuueckuit cMbIc
muddepernuana GyHKIHH.
CaoiictBa auddepeniumana
¢yukmn. AnddepeHimanst
BBICIINX TOPSIKOB.

2.6 IIp BrInyknocTh, BOTHYTOCTb OIIK-1 JIT.1J11.2 OIIK-1.2
¢byskuuu. Touku neperuoa. JI1.3J11.4 OIIK-1.3
Haubosnb1iee 1 HauMeHblIee JI1.5712.6
3HaUeHMS (QYHKINH Ha JI2.8 J12.10
OTpe3Ke. JI2.11 J12.12
nccieaoBanus QyHKINUN U JI2.13 JI2.21
IIOCTPOEHHE ee TpaduKa. J12.22J13.8

Huddepeniman GyHKIHH.
I'eomeTpuueckuii cmbicn
muddepeHnuana GyHKINH.
CsoiictBa nuddepenuana
¢ynkunu. uddepenunanst
BBICIINX TOPSIKOB.




2.7 IIp HccnenoBanne GpyHKIUHT U 4 OIIK-1 JI1.1J11.2 pabora B
MOCTPOCHHE e TpaduKa. JI1.3J11.4 Majon
JI1.5712.4 rpynne OITK-
J12.6 J12.8 1.2 OIIK-1.3
JI2.10J12.11
JI2.12 J12.13
J12.21
J12.22J13.8
2.8 IIp Huddepenunan pyHkunu. 4 OIIK-1 JIL.1J11.2 pabota B
CaoiictBa auddepennuana JI1.3 J11.4 MaJIoi
¢yukmn. Anddepenimanst JI1.5712.4 rpynne OITK-
BBICIIHMX IOPAJKOB. J12.6 J12.8 1.2 OIIK-1.3
JI2.10J12.11
J12.12J12.13
J12.21
J12.22J13.6
JI3.8
2.9 Cp IToaroroBka K MpakTUYECKUM 40 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
3aHATUAM JI1.3J11.4 1.2 OIIK-1.3
JI1.5712.6
JI2.10J12.11
J2.12J12.13
J12.21
J12.22J13.6
JI3.8
2.10 Kontp.pa | BrinmonHeHne KOHTPOJIBHON 8 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
6. paboTsI JI1.3J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11J12.12
J12.13 J12.21
2.11 Ox3ameH |IloaroroBka k sk3aMeHy 9 OIIK-1 JI1.1 J11.2 OIIK-1.2
JI1.3J11.4 OIlIK-1.3
JI1.5J12.10
J12.11 J12.12
J12.13 J12.21
J12.22J13.8
Paznen | Pa3spes 3. MHTerpajibHoe
ucumnciaeHne GQyHKIUU OTHOM
nepeMeHHOoM’
3.1 Jlex [epBooOpaznas. [Tonsarue 2 OIIK-1 JIL.1J11.2 OIIK-1.1
HEOTIPEICIICHHOT0 UHTErpaa. JI1.3J11.4
I'eomeTpuueckuii cMbICI JI1.5712.6
HEOIIPEACIICHHOIO HHTErpalIa. JI2.10 JI2.11
CBoiicTBa HEONPEAETIEHHOTO J12.12 J12.13
WHTErpana. J12.21
Tabmnwia OCHOBHBIX J12.22J13.4
HEOIIPECIICHHBIX UHTEIPAJIOB. JI3.8 JI3.10
32 IIp WarepupoBanue GpyHKINN 4 OIIK-1 JI1.1J11.2 OIIK-1.2
OJIHOM TIepEMEHHOM, JI1.3J11.4 OIIK-1.3
HEIOCPEICTBEHHOE JI1.5712.6
HMHTETPUPOBAHUE. J12.10 J12.11
JI2.12 J12.13
J12.21
J12.22]13.4
JI3.8 JI3.10
33 Jlex OCHOBHBIE METOBI 3 OIIK-1 JI1.1 J11.2 OIIK-1.1
HWHTErpupoBaHus. Meros JI1.3J11.4
HEIOCPEICTBEHHOTIO JI1.5712.6
HUHTETPUPOBAHMS. JI2.10 J12.11
Merto/1 MOACTaHOBKH. J12.12 J12.13
OCHOBHBIE METOIBI J12.21
UHTErpupoBanus. Meron J12.22J13.8
MHOABEICHHUS 0] 3HAK JI3.10

muddepeHnmana.




34 IIp Merto noacTaBHOBKU. MeTo 4 OIIK-1 JI1.1J11.2 OIIK-1.2
MOABEIEHHUS 10]T 3HAK JI1.3J11.4 OIIK-1.3
muddepernnana. JI1.5J12.5

J12.6 J12.10
JI2.11J12.12
J12.13 J12.21
J12.22]13.4
JI3.8 JI3.10
35 Cp [TonroToBka K MpakTUIECKUM 17 OIIK-1 JIL.1J11.2 OIIK-1.1 IIK-
3aHATHAM JI1.3 J11.4 1.2 OIIK-1.3
JI1.5J12.6
JI2.10 J12.11
JI2.12 J12.13
J12.21
J12.22J13 .4
JI3.6 JI3.8
JI3.10

3.6 Jlex OCHOBHBIE METO/IBI 2 OIIK-1 JI1.1J11.2 Jlexmus-
HUHTErpupoBanus. Meron JI1.3 J11.4 BU3YyaJIn3alH
MHTETPUPOBAHUS IO YACTSIM. JI1.5J12.10 s OIIK-1.1
WHuTerpupoBanue JI2.11 J12.12
CIIENMAIIBHBIX KIJIACCOB JI2.13 JI2.21
¢bynukmit. ParmonansHbie J12.22J13.8
Jipodu. JI3.10
WnTerpupoBaHue
CHEIHATBHBIX KJIACCOB
(GyHKUMH.

TpuroHomeTrpuueckue
BEIpaXCHUS. Y HUBEpCaJIbHAs
TPUTOHOMETpHUYECKast
IOJICTAHOBKA.
WnTerpupoBaHue
CHEIHATIBHBIX KJIACCOB
GyHKUIHH.
TpuroHomerpuueckue
BBIpakeHus. Moaudukanus
YHHUBEpCAIbHOU
TPUTOHOMETPUUECKOH
IIOJICTAHOBKH.

3.7 IIp Mero UHTErprUpOBaHUS 110 6 OIIK-1 JIT.1J11.2 OIIK-1.2
4acTsM. JI1.3J11.4 OIIK-1.3
WnTerpupoBanue JI1.5J12.10
CIEIMAIbHBIX KJI1aCcCOB JI2.11J12.12
¢bynkmit. ParmonansHbie J12.13 J12.21
Zpoou. J12.22J13.4
TpuroHomerpuueckue JI3.8 J13.10
BEIpaXCHUS. Y HUBEpCaJIbHAs
TPUTOHOMETpHUYECKAs
MIOJICTAHOBKA.

TpuroHomerpuieckue
BbIpakeHus. Moaudukanus
YHHUBEpCAIbHOU
TPUTOHOMETPUUECKOI

IIOJACTaHOBKH.




3.8 Jlex WuTerpupoBanue OIIK-1 JI1.1J11.2 Jlexuus-
CIIEIIUANIbHBIX KIIACCOB JI1.3J11.4 BHU3yalTu3alu
GYHKITHH. JI1.5712.10 a OIIK-1.1
Tpuronomerpuueckue JI2.11 J12.12
BbIpakeHus Buga  [Isin[]”n JI12.13 J12.21
(x)-LcosI”k (x);n=>0;k>0. J12.22J13.8
WnTerpupoBaHnue JI3.10
CIEIMAaTbHBIX KIaCCOB
GyHKIH.

TpuroHoMeTpuIeckre
BhIpakeHus Buga Lltgl1"m
(x),-Oetg1m (x).
WnTerpupoBanue
CIEIHATBHBIX KJIACCOB
GyHKUIMH.
TpuroHomerpuueckue
BBIpQKEHUS BHIA:  sin(nx)-cos
(kx); sin(nx)-sin(kx); cos
(nx)-cos(kx)
WnTerpupoBanue
CHEIHATBHBIX KJIACCOB
¢bynkimit. UaTerpupoBanue
HEKOTOPBIX UPPALIIOHATIBHBIX
(GYHKIHH C TOMOIIBIO
TPUTOHOMETPUIECKUX
MIOJICTAHOBOK.

HeOepymumecst mHTErpabL.

3.9 IIp WurerpupoBanue OIIK-1 JIT.1J11.2 OIIK-1.2
CIIENIMAJIBHBIX KIIACCOB JI1.3J11.4 OIIK-1.3
GyHKUMH. JI1.5712.6

JI2.10J12.11
J2.12J12.13
J12.21
J12.22J13.4
JI3.8 J13.10
3.10 Jlex OrnipeneneHHbIN HHTErpall. OIIK-1 JI1.1 JI1.2 OIIK-1.1
[TonsTHe onpeneneHHoOro JI1.3 J11.4
HHTerpajia. JI1.5712.6
OrnipeneneHHbIN HHTErpall. JI2.10 JI12.11
CBOICTBa OIIPEICIIEHHOTO J12.12 J12.13
MHTErpaja. J12.21
Brruncnenue onpeneneHHoro J12.22J13.8
unTerpana. @opmyna HeroToHa
-JleitOHMIA.
Brruncnienue onpeneeHHOro
uHTerpana. dopmyna no
JaCTSIM.
Beruuciienue onpeneneHHoro
uHTerpaia. Meron
IIOJICTAaHOBKH.
[MpubnmxeHHOe BBIYHCICHUE
ONpeneNeHHbIX HHTETPaNoB
3.11 IIp Brruncnenue onpeieneHHbIX OIIK-1 JIT.1J11.2 OIIK-1.2
HWHTETPAJIOB. JI1.3J11.4 OIIK-1.3
JI1.5J12.6
JI2.10 J12.11
JI2.12 J12.13
J12.21

J12.22J13.8




3.12 Jlex I'eomerpuueckue NpUI0KEHUS OIIK-1 JI1.1J11.2 OIIK-1.1
ONPE/ICIICHHOr0 HHTErpaa. JI1.3J11.4
[Tnomans KpUBOIMHEHHON JI1.5712.6
TpaIennH. JI2.10 J12.11
I'eomeTpuueckue NpUITOKEHHUs JI2.12 J12.13
ONPE/ICICHHOT0 UHTErpaa. J12.21
IInomans KpUBOIMHEHHON J12.22J13.8
Tpanenuu. JlyinHa 1yru.

I'eomeTpuueckue NpUI0KEHUs
OTIpEIIeTICHHOTO HHTETPaa.
[Inomanp KpuBOIUHEHHON
Tpaneuun. O6bvem Tena.
HecoOcTBeHHBIC HHTETPAIEL.
HecoOcTBeHHbII HHTETpai
HepBOTO POJaA.
HecoOcTBeHHBIC HHTETPAIBL.
HecoOcTBeHHBIH HHTETpAT
BTOPOTO POJa.

3.13 IIp I'eomeTpuueckue NpuIOKEHHUs OIIK-1 JI.1J11.2 OIIK-1.2
ONpE/ICICHHOr0 HHTErpaa. JI1.3J11.4 OIIK-1.3
HecoOcTBeHHbIC HHTETPAIEL. JI1.5712.6

J12.10 J12.11
JI2.12 J12.13
J12.21
J12.22]13.4
JI3.8
3.14 Kontp.pa |BblnonHeHre KOHTPOIBHOM OIIK-1 JI1.1J11.2 OIIK-1.1 ITK-
0. paboThI JI1.3 J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
J12.13 J12.21
3.15 Ok3ameH | [loaroroBka k 3K3aMeHy OIIK-1 JI1.1 JI1.2 OIIK-1.1 IIK-
JI1.3711.4 1.2 OIIK-1.3
JI1.5J12.6
JI2.7 J12.10
JI2.11J12.12
J12.13 J12.21
J12.22J13 .4
JI3.6 JI3.8
Pasnen | Pasmen 4. DinemMeHTHI
JIMHeHHOH ajaredpbl

4.1 Jlex Jlunetinas anrpedpa. MaTpuiist OIIK-1 JI1.1 JI1.2 Jlexrus-
Jluneitnas anre6pa. eiicTBust JI1.3J11.4 BH3yalln3alu
HaJl MaTPUIIAMH JI1.5J12.10 s OIIK-1.1
Jlunetinas anre6pa. JI2.11 J12.12
OnpenenuTenn MaTPHIIL. JI2.13 J12.14
JIuneiinas anrebpa. O6patHas J12.15J12.21
MaTpHIa. JI2.23713.1
Jluneitnas anrebpa. Panr
MaTpHUIBL.

4.2 IIp Martpuupl. Onpaenurenn OIIK-1 JIT.1J11.2 OIIK-1.2
Matpuil. Beraucienue JI1.3J11.4 OIIK-1.3
00paTHOW MaTPHIIBL. JI1.5J12.3

JI2.10 J12.11

JI2.12 J12.13

J12.14 J12.15
J12.21

J12.23J13.1




43 Jlex JIuneitnas anre6pa. Cuctemsl 3 OIIK-1 JI1.1J11.2 OIIK-1.1
JIMHEHHBIX aNreOpanyecKux JI1.3J11.4
YpaBHEHHIA. JI1.5J12.10
Jluneitnas anrebpa. Pemenue JI2.11 J12.12
CUCTEM JINHEHHBIX J12.13 J12.14
anreOpanyecKux ypaBHEHHUH. JI2.15 J12.21
MatpuuHsIil METOL. J12.23J13.1
Jluneiinas anrebpa. Permenue
CHUCTEM JIMHEHHBIX
anreOpanyeckuxX ypaBHEHHUH.
Merton Kpamepa.
JIunetinas anrebpa. Pemenue
CUCTEM JINHEMHBIX
anreOpanyeckuxX ypaBHEHHUI.
Merton I'aycca.
4.4 IIp Pemenue CJIAY. 4 OIIK-1 JIL.1J11.2 OIIK-1.2
JI1.3J11.4 OIIK-1.3
JI1.5J12.3
JI2.10 J12.11
JI2.12 J12.13
J12.14 J12.15
J12.21
JI2.23J13.1
4.5 Cp [TonroToBka K NpakTUYECKUM 10 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
3aHIATHAM JI1.3J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
J12.13 J12.14
JI12.15 J12.21
J12.23J13.1
JI3.6
4.6 Ok3ameH | [loaroroBka k 3K3aMeHy 3 OIIK-1 JIT.1J11.2
JI1.3711.4
JI1.5J12.10
JI2.11J12.12
J12.13
J12.21J13.6
Paznen | Pa3speut 5. DiieMeHThI
BEKTOPHOIi a/1redpbl
5.1 Jlex DneMeHThl BEKTOPHOI 2 OIIK-1 JIT.1J11.2 OIIK-1.1
anreOpbl. OCHOBHBIE TTOHSITHS. JI1.3J11.4
OneMEeHTHl BEKTOPHOM JI1.5J12.10
anre6psl. CkaaspHOe J2.11 J12.12
MIPOU3BE/ICHNUE BEKTOPOB. JI2.13 J12.17
DOneMeHThl BEKTOPHOM J12.21
anreOpsl. Bekroproe J12.23J13.2
MIPOU3BEACHUE BEKTOPOB.
DJeMEHTbI BEKTOPHOM
anreOpsl. CMenIanHoe
MIPOU3BEACHUE BEKTOPOB.
5.2 IIp Bexropsl. JleiicTBus Han 4 OIIK-1 JIT.1J11.2 pabota B
BekTopami. [IponsBenenus JI1.3J11.4 MaJoi
BEKTOPOB. JI1.5J12.3 rpynne OITK-
JI2.10 J12.11 1.2 OIIK-1.3
JI2.12 J12.13
J12.16 J12.17
J12.21
J12.23J13.1
JI3.2
53 Cp IToaroroBka K MpakTUYECKUM 7 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
3aHATHAM JI1.3J11.4 1.2 OIIK-1.3
JI1.5712.10
JI2.11J12.12

J12.13 J12.21




5.4 Ox3ameH | IloaroroBka K SK3aMeHy 2 OIIK-1 JI1.1J11.2 OIIK-1.1 TIK-
JI1.3J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
J12.13 J12.16
J12.17 J12.21
J12.23J13.1
JI3.2
Pasgen |Pasgen 6. DiieMeHTDI
AHAJIMTHYECKOI reoMeTpHHU
HA NPSIMOIi, B IVIOCKOCTH U B
TpeXMepPHOM IPOCTAHCTBE
6.1 Jlex AHanuTH4ecKas TeOMEeTPHS. 2 OIIK-1 JI1.1J11.2 Jlexuus-
Jluaum mepBoro nopsuka Ha JI1.3J11.4 BHU3yaTU3alu
IJIOCKOCTH. JI1.5J12.3 a0I1K-1.1
AHanutuueckasi FeOMeTpusl. J12.10 J12.11
VYros Mexay NpsSMbIMU. JI2.12 J12.13
[TapannensHoCTh U J12.21
HEPHEHAUKYIIIPHOCTD IPSIMBIX J12.23J13.7
HAa IJIOCKOCTH. JI3.9
AHanuTHyecKasi FeOMEeTpHsL.
Jluaun BTOpOroO MOpsAKA:
OKPYXKHOCTB, JJUIUIIC,
runepOona, napabdosna.
6.2 IIp [Ipsissmas. YpaBHEHUS TIPSMOIA. 4 OIIK-1 JIT.1J11.2 pabora B
IIpusenenue x JI1.3 J11.4 MaJoi
KaHOHUYECKOMY BUIY U JI1.5J12.3 rpynne OIIK-
[IOCTPOEHHUE KPUBBIX. JI2.10 J12.11 1.2 OIIK-1.3
JI2.12 J12.13
J12.18 J12.21
J12.23J13.5
JI3.9
6.3 Jlex AHanuTHYeCKasi TeOMETPHSI. 2 OIIK-1 JIT.1J11.2 OIIK-1.1
IToBepxHOCTH ITEPBOTO JI1.3 J11.4
HOps KA. JI1.5J12.10
AHanmuTHYecKass FTeOMETPHSL. JI2.11 JI2.12
IToBepxHOCTH BTOPOTrO JI2.13 J12.18
mopsiKa: cdepa, SIUTUIICON, J12.21
JBYXTIOJIOCTHBIN TUIIEPOOTIOUI, J12.23J13.9
IIMNTUYECKUI napabosous,
KOHYC, IIMIAHAPHICCKUH
MIOBEPXHOCTH.
6.4 IIp [ToBepxHOCTH TIEPBOTO U 2 OIIK-1 JI.1J11.2 OIIK-1.2
BTOPOT'O TIOPSKA. JI1.3J11.4 OIIK-1.3
JI1.5J12.3
J12.10 J12.11
JI2.12 J12.13
JI2.18 J12.21
JI2.23713.5
JI3.9
6.5 Cp [TonroToBka K MpakTUUYECKUM 14 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
3aHITHIM JI1.3J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
JI2.13 J12.18
J12.21
J12.23J13.9
JI3.10
6.6 KoHntp.pa |BbInonHeHne KOHTPOIBLHOU 2 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
0. paboThI JI1.3 J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12

J12.13 J12.21




6.7 Ox3ameH | IloaroroBka K SK3aMeHy 3 OIIK-1 JI1.1J11.2 OIIK-1.1 TIK-
JI1.3711.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
J12.13
J12.21J13.6
Paznen | Paspen 7.
JAuddepenunanbHbie
YPaBHeHHsA
7.1 Jlex JuddepenipaibHbie 4 OIIK-1 JI.1J11.2 OIIK-1.1
YpaBHEHHsI IEPBOTO MOPSJIKA JI1.3J11.4
( ¢ paznmeneHHBIMI JI1.5712.9
IIEPEMEHHBIMHU U C JI2.10 J12.11
PpazIeNsIFOIUMUCS JI12.12 J12.13
TIepeMEHHBIMN) J12.19 J12.20
OnHOpOAHBIC JI2.21J13.8
nuddhepeHnnanbHbIC
YpaBHEHHI IEPBOTO MOPSIIKA
JIuneitnsie
i hepeHnnanbHbIe
ypaBHEHHS IIEPBOTO MOPSAKA.
Juddepernnansroe
ypaBHeHue bepHyiu.
7.2 IIp Pemenne nuddepernanbHbIx 4 OIIK-1 JI1.1J11.2 OIIK-1.2
ypaBHEHUH IIEPBOTO MOPSIKA. JI1.3J11.4 OIIK-1.3
JI1.5J12.1
J12.9 J12.10
J12.11 J12.12
J12.13 J12.19
J12.20
JI2.21J13.8
73 Jlex JuddepenianbHbe 5 OIIK-1 JI1.1J11.2 OIIK-1.1
YpaBHEHHUsI BHICIIMX TOPSIKOB. JI1.3J11.4
OCHOBHBIE TOHATHUS. JI1.5J12.9
JIuneiinbie JI2.10 JI2.11
nuddhepeHnnanbHbIC J12.12 J12.13
YpaBHEHHUsI BHICIIMX TOPSIKOB. JI2.19 J12.20
JIunelinble 0OJHOPOAHBIE JI2.21J13.8
ypaBHEHHS BTOPOTO MOPSIKA C
MTOCTOSTHHBIMHU
ko3 punreHTaMu
JIuHeltHbIe HEOTHOPOIHBIE
YpaBHEHHMS C IOCTOSIHHBIMH
ko3 dunueHTamu. Meton
moA00pa YaCTHOTO PEIICHUs
JIuneliHble HEOJHOPOIHBIE
YpaBHEHHUS C TOCTOSHHBIMU
ko3 punmenramu. Meron
Jlarpanxa
7.4 IIp Juddepanuuansasie 4 OIIK-1 JIL.1J11.2 OIIK-1.2
YpaBHEHHUS BTOPOTO MOPsIIKA. JI1.3J11.4 OIIK-1.3
Pemennie HeoTHOPOAHBIX JIT.5J12.1
YPaBHEHUH. J12.9 J12.10
J12.11 J12.12
J12.13 J12.20
J12.21J13.8
7.5 Cp [ToaroroBka K MpakTHUYECKUM 20 OIIK-1 JIT.1 JI1.2 OIIK-1.1 TIK-
3aHITHIM JI1.3J11.4 1.2 OIIK-1.3
JI1.5J12.1
JI12.10 J12.11
J12.12 J12.13
J12.20

J12.21J13.8




7.6 Ox3ameH | IloaroroBka K SK3aMeHy OIIK-1 JI1.1J11.2 OIIK-1.1 TIK-
JI1.3J11.4 1.2 OIIK-1.3
JI1.5712.10
JI2.11 J12.12
J12.13 J12.21
Paznen | Pa3zpmes 8. @®ynkuun
HECKOJIBKHX MepeMeHHbIX
8.1 Jlex OYHKIIMHA HECKOJIBKUX OIIK-1 JIT.1J11.2 OIIK-1.1
nepeMeHHbIX. OCHOBHEBIE JI1.3J11.4
TTOHSATHSL. JI1.5J12.10
OYHKIIMHA HECKOJIBKUX JI2.11 J12.12
niepemenHbIX. [loctpoenue JI2.13 J12.21
obracreil onpeneneHus TMHAN
YPOBHS U MIOBEPXHOCTEN
YPOBHSL.
OyHKIMH HECKOIBKIX
nepemeHHbIX. [Ipenen n
HENPEPbIBHOCTD.
OyHKITNHA HECKOIBKIX
nepeMeHHbIX. YacTHble U
IOJIHBIE IPUPAILEHUS
GyHKIHIH.
OyHKIMH HECKOIBKHX
NepeMeHHbIX. YacTHbIE
IIPOU3BOJIHEIE.
I'eomerpuueckas
MHTEPIPETALHs YACTHBIX
MIPOU3BOIHBIX (DYHKIIUHU JBYX
MIepEMEHHBIX.
OyHKINHA HECKOIBKHX
nepeMeHHbIX. JJuddepenunan
GyHKIHN.
8.2 IIp OYHKIMHA HECKOJIBKUX OIIK-1 JIT.1 JI1.2 OIIK-1.2
TIEPEMEHHBIX JI1.3 J11.4 OIIK-1.3
JI1.5J12.1
JI2.10J12.11
J12.12 J12.13
J12.21
8.3 Jlex @YHKIMU HECKOJIBKUX OIIK-1 JI.1J11.2 OIIK-1.1
NepeMeHHBIX. YacTHbIC JI1.3J11.4
IIPOU3BOJIHBIE BBICIINX JI1.5712.10
TIOPSKOB. JI2.11 JI2.12
OyHKIMH HECKOJIBKHX J12.13 J12.21
[IEPEMEHHBIX.
Juddeperiainsl BEICIINX
MIOPSAKOB.
OyHKIMH HECKOJIBKHX
nepeMeHHbIX. [Ipon3BoaHas 110
HaTpaBJICHUIO.
@YHKIMH HECKOJIBKUX
NepeMeHHbIX. [ paguenT
GyHKIHIH.
@YHKIMU HECKOJIBKUX
IIEPEMEHHBIX. DKCTPEMYM
(YHKIAU TBYX TIEPEMEHHBIX.
OyHKIMH HECKOJIBKHX
nepeMeHHbIX. MccnenoBanue
(GYHKIMH TBYX NIEpEeMEHHBIX Ha
IKCTPEMYM
8.4 IIp YacTHble MPOU3BOIHbIE OIIK-1 JI1.1 JI1.2 pabota B
(YHKIHN HECKOJIBKHUX JI1.3J711.4 Maioi
nepeMHHbIX. Jnd dhepeniman JI1.5J12.1 rpymme OTTK-
GyHKIHN. JI2.10 JI2.11 1.2 OIIK-1.3
J12.12 J12.13

J12.21




8.5 Jlex @YHKIMU HECKOJIBKUX 2 OIIK-1 JI1.1J11.2 OIIK-1.1
nepeMeHHbIX. Hanbomnpiee u JI1.3J11.4
HavMEHbIIIee 3HAYEHUS JI1.5J12.10
(GYHKIINH B 3aMKHYTOH JI2.11 J12.12
obnacru. J12.13 J12.21
@DyHKIMH HECKOJIBKHX
TIEPEMEHHBIX. Y CIIOBHBIN
JKCTpeMyM. MeTo[
MHOXuUTenel Jlarpanxa.
I'eomeTrpuueckuit cMbIC
ycioBuii Jlarpanxa.
8.6 IIp @OYHKIMU HECKOJIBKUX 2 OIIK-1 JIL.1J11.2 pabota B
niepeMeHHbIX. Hanbomnpiee u JI1.3J11.4 MaJjou
HanMEHbIIee 3HAYEHUS JI1.5J12.1 rpynne OITK-
(GYHKIINH B 3aMKHYTOH J12.10 J12.11 1.2 OIIK-1.3
obnacru. JI2.12 J12.13
J12.21
8.7 Cp IToaroroBka K MpakTUYECKUM 16 OIIK-1 JIT.1J11.2 OIIK-1.1
paboram JI1.3 J11.4 OIIK-1.2
JI1.5712.10 OIIK-1.3
JI2.11J12.12
J12.13 J12.21
8.8 Kontp.pa | BolmonHenue KOHTPOIBHON 6 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
0. paboTel JI1.3 J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
J12.13 J12.21
8.9 Ox3ameH | [loAroToBKa K SK3aMeHY 6 OIIK-1 JIT.1J11.2 OIIK-1.1 TIK-
JI1.3J11.4 1.2 OIIK-1.3
JI1.5J12.10
JI2.11 J12.12
J12.13 J12.21
Pasgen |Pasmen 9. KommiekcHbIe
yucJaa.
9.1 Jlex ApudmeTrueckue onepamnun 2 OIIK-1 JIT.1J11.2 OIIK-1.1
HaJl KOMIUIEKCHBIMU YHCJIaMU JI1.3J11.4
KommnekcHast miockocTh JI1.5712.2
TpuronomeTpudeckas Gopma JI2.10 JI2.11
KOMIIJIEKCHOTO YHCIIa JI2.12 J12.13
INokazaTensHas popma J12.21
KOMIIJIEKCHOTO Yuciia
CBs13b MEXTY
TPUTOHOMETPUUYESCKIMU U
MoKa3aTe’IbHbBIMU (OpMaMu
KOMIIJIEKCHOT'O Yucia
9.2 IIp KomriekcHbie uncna. 2 OIIK-1 JIT.1JI1.2 OIIK-1.2
JI1.3J11.4 OIlIK-1.3
JI1.5712.2
JI2.10J12.11
J12.12 J12.13
J12.21
93 Cp IlonroroBka K NpaKTUYECKUM 6 OIIK-1 JI1.1 J11.2 OIIK-1.2
3aHATHIM JI1.3J11.4 OIIK-1.3
JI1.5J12.2
JI2.10 J12.11
JI2.12 J12.13
J12.21
9.4 Ox3ameH | [loaroroBka k sK3aMeHy 4 OIIK-1 JIT.1JI1.2 OIIK-1.1 TIK-
JI1.3J11.4 1.2 OIIK-1.3
JI1.5712.2
JI2.10J12.11
J12.12 J12.13
J12.21

5. OBPA3OBATEJIBHBIE TEXHOJIOT'A




TexHOJ0rHs KOJUIEKTUBHOTO B3auMOJIeHCTBUS (paboTa B MaNbIX TPyIIax) (CaMOCTOsTEIbHOE H3ydeHHe 00yYaroIuMHICsS HOBOTO
Marepualla HOCPEJCTBOM COTPYIHHYECTBA B MAJIbIX IPYIIIAX, Ja€T BO3MOXKHOCTh BCEM YYaCTHUKAaM y4acTBOBATh B padoTe,
MPaKTUKOBATH HABBIKH COTPYIHMYECTBA, MEXIMYHOCTHOTO OOIIICHNS)

O06pazoBaTebHBIC TEXHOJIOTHH C MCIOIb30BAHNEM aKTHBHBIX METOZOB 00yUCHUS (JICKIMA-BU3YaTH3AITH)

6. POHJI OHEHOYHbBIX CPEJICTB

6.1. KoHTpoJIbHbIE BONPOCHI M 3aJaHUSA

Bomnpocs! 11s TeKyniero KOHTpoIs

Paszgen 1.

1.MHuoxecTBa.

2.A6comroTHAs BEIMYNHA.

3.Ionsarue pynxuu. CrnocoOs! 3axanus QyHKuH. OCHOBHBIE CBOICTBA (DYHKLIMH.

4.Onemenrapubie pyHkuuu. Knaccnpukarms ¢GyHKIHN.

5.0cHoBHBIE r1eMeHTapHbIe QyHKInHU. CTereHHas (QyHKITI.

6.0cHOBHBIE 1eMeHTapHbIe (yHKIMHU. [TokazaTensHas U yorapudmuueckas GyHKIHH.

7.OCHOBHBIE 1eMeHTapHbIe GyHKIMU. TpuronoMerprdyeckue QyHKIun y=sin(x) u y=tg(x).

8.0OcHOBHBIC IeMeHTapHbIe QyHKIHHU. TpuroHoMeTpraeckue GyHKINH y=cos(X) 1 y=ctg(X).

9.0cHOBHBIE 1eMeHTapHbIe (yHKIMH. OOpaTHBIE TPUTOHOMETpHYeCcKHe (QYHKINH y=arcsin(x) u y=arctg(x).
13.0OcHoBHbIe dneMeHTapHble GyHKIuU. OOpaTHbIE TPUTOHOMETPUUECKUE PYHKIIUH y=arccos(X) 1 y=arcctg(x).
14.TTocnenoBarensHoCTh. [Ipeaen nocnenoBaTenbHOCTH. I'eoMeTprudeckas HHTEpIpPETALHs Ipeieia MOCIeA0BaTeIbHOCTH.
15.CBoiicTBa npeenoB NOCciIe10BaTeIbHOCTH.

16.IIpenen ¢pyHKIMK B OECKOHEYHOCTH U B TOUKE.

17.CooTHoLIEHHST MEXAY OECKOHEYHO OONBIIMMY U OECKOHEYHO MAJIBIMH BEJIMYUHAMU.

18.Heomnpenenenusle BolpaxkeHus. PackpbITie HEONPEAETIEHHOCTH.

19.CpaBHeHHE OECKOHEYHO MAJIBIX.

20.I1epBblii 3amMeyaTebHbIi npeaen. Tabnuia SKBUBaIeHTHOCTEH.

21.Bropoii 3amedarenbHbIN peel.

22.HenpepsiBHOCTE QyHKUIMI. HempepeiBHOCTS (yHKINH B Touke. CBOHCTBA (QyHKINMIA, HETIPEPHIBHEIX Ha OTPE3Ke.
23.0gHOCTOpPOHHNME IIpeAenbl QYHKINH B TouKe. ToukH pa3psiBa QyHKIUH U UX KIacCH(UKAHUS.

24. AcuMITOTHI rpaduKOB (HYHKIUH.

Paznen 2.

1. IIpousBognas pyHknun. I'eomeTpndecKuit 1 MEXaHUIECKUH CMBICH TIPOU3BOJHON (DYHKIUN.

2. CBA3b M@Ky HEMPEPHIBHOCTHIO U T HEPEeHIIUPYEMOCTIO (PYHKIUH.

3. IIpaBuna muddepenunposanns. [Ipon3BoJHEIE OCHOBHBIX JIEMEHTAPHBIX (YHKIHH.

4. Tabnuma MpOM3BOAHBIX JJIS CIIOKHOM (DYHKITHH.

5 JIorapudmuueckoe qu¢hepeHupoBaHme.

6.ITpon3BoIHBIE BBICIIUX MOPSIKOB.

7.OCHOBHBIE TEOPEMBI 0 TU(PGEepPEeHINPYEMBIX QYHKITHSIX.

8.Ilpasmino Jlonuransa. CpaBHEHHE POCTa CTETICHHOMW, TOKA3aTeIbHON U JTOTapU(PMHUISCKUX (yHKIHIL.

9.HccnenoBanue Ha SKcTpeMyM. HeoO6xXoanuMble U TOCTaTOYHBIE YCIOBUSI.

10.BeInyxiiocTs, BOrHYyTOCTh (DyHKIMH. HeoO0XomMble 1 JOCTaTOYHBIC YCIIOBUSL.

11.Touxn neperuda. JJoctarognoe ycioBue.

12.Haubomnpliee 1 HanMeHbllee 3HaUeHUS QYHKIIH Ha OTPE3Ke.

13.006u1as cxema ucclenoBaHus GYHKIMU U TIOCTPOCHHUE ee rpaduka.

14. Inddepenman pynknun. ['eomerpraecknii cMpich muddepeHnnana GyHKINIH.

15. CotictBa muddepenmmana ¢yskwm. Auddepernnans! BEICIIUX TOPIIKOB.

Pasgen 3.

1.ITepBooOpa3Hast. [ToHsiTHE HEOIpeIeIEHHOT0 HHTErpana. ['eoMeTpuuecKuii CMBICI HEONPEIEIeHHOTO HHTETpaa.
2.CBOICTBa HEONPEJEIECHHOTO HHTErpaia.

3. abyiuIa OCHOBHBIX HEOIIPEAEICHHBIX HHTETPAJIOB.

4. OcHOBHBIE METO/bl HHTETPUPOBAHUS. MeTOA HEOCPEACTBEHHOTO HHTETPHPOBAHHUS.

5. MeroJ oACTaHOBKHU.

6. OCHOBHBIE METOJIBI HHTETPHUPOBAHUSA. METO I MOIBEICHHUS TT0]] 3HAK AH( depeHIaia.

7. OCHOBHBIE METO/IbI HHTETPUPOBAHHSA. METO HHTETPUPOBAHHS TI0 YaCTSIM.

8. HTerpupoBanye ceanbHbIX KIaccoB (GyHKIMNA. PannoHanbHbIe 1poOH.

9.MHTeTpHpOBaHUE CIEIHATBHEIX KIacCOB GyHKIHMil. TpuroHOMeTpriecKe BEIpakeHHs. Y HUBepcalIbHas TPUTOHOMETpHIecKast
MOJICTAHOBKA.

10.MHTErppOBaHKe CHEUAIBHBIX Ki1accoB QyHKIMH. Tpuronomerpuueckue BeipakeHus. Moandukanus yHUBepcaabHOI
TPUTOHOMETPHYECKOH MOACTAHOBKH.

11.MaTerpUpOBaHNe CENHANBHEIX KJIacCcOB (QyHKIMI. Tpuronomerprdaeckue BeIpaxeHus Buna  [sin[ 1 n (x)-[lcos 1"k
(x);n>0;k>0.

12.MIHTerprpoBaHue CreMaIbHbIX KIacCOB QYHKIMH. TpUroHOMETprUIecKre BhIpaxeHus Buaa [Itgl 1" m (x), [Ictgl 1 m (X).
13.MHTerpupoBaHne CrenuaIbHEIX KJIaccoB QyHKIMH. Tpuronomerprdeckue BeIpaxeHus Buaa:  sin(nx)-cos(kx); sin(nx)-sin(kx);




cos(nx)-cos(kx)

14.MHTEerpHpOoBaHKe CHEUAIBHBIX KiaccoB QyHKIMH. MHTerpupoBaHue HEKOTOPBIX HPPALMOHATIBHBIX (PYHKIUIH C TOMOIIBIO
TPUTOHOMETPHYECKHX MOJCTAaHOBOK.

15. HeGepymmecs: UHTETpabl.

16.0Onpenenennslii uaterpai. [loHsTHe onpeneeHHOro HHTErpaa.

17.0npenenennbiii nuarerpain. CBOWCTBA ONPEIECICHHOTO HHTErpaa.

18.Brrancienune onpeaenennoro narerpana. ®opmyrna Hetotona-JleiioHuma.

19.Brruncienue omnpeaeneHHoro nurerpana. @opmyna Mo 4acTsIM.

20.Brruncaenne onpeAeneHHoro Hurerpana. Meros moJCTaHOBKH.

21.ITpnbnrmKeHHOe BEIYHCICHIE ONPE/ICIICHHBIX HHTETPaloB

22 .I'eoMeTpruYeCKUe IPUIIOKEHNS ONIPENEIEHHOr0 UHTerpana. [nomans KpuBONMHEHHON Tpanenuy.
23.I'eoMeTpUUECKUE MPUIIOKEHHUS ONIPEAeNIEHHOTO nHTerpaia. Ilnomans KpuBoInHeHoM Tpaneuuu. [{inHa qyru.
24.T'eoMeTpHueCKre IPUIOKEHNS ONPEIEIEHHOr0 HHTerpana. Ilnomans kpuBonauHeiHol Tpanenun. O0beM Tena.
25.HecobcTBeHHBIC MHTETpaTbl. HecOOCTBEHHBIH UHTErpal TIEPBOTO POJIA.

26. HecobcTBeHHbIe HHTErpansl. HecoOCTBEHHBIH HHTETpall BTOPOTO Poja.

Paznen 4.

. DneMeHTHI THHEIHON anreOpsl. OCHOBHBIE TTOHATHS

. Jluneitnas anrebpa. JleiicTBus Ha MaTpULIAMH

. JIuneitnas anre6pa. OnpenenuTeny MaTpuIl.

. JIuneitnas anre6pa. O6patHas MaTpHIIa.

. JInneitnas anrebpa. Panr matpuis!.

. Jluneitnas anredpa. CucTeMsl JINHEHHBIX anreOpanueckux ypaBHEHHI.

. JIuneitnas anrebpa. PerieHne cucTeM JIMHEHHBIX alreOpandecKuX ypaBHeHHUH. MaTpHUYHBINA METO/I.

. Jluneitnas anrebpa. PerneHue cucTeM JIMHEHHBIX anreOpandeckux ypaBHeHuil. Meton Kpamepa.

. Jluneitnas anreOpa. PerneHue cucreM JIMHEHHBIX anreOpandeckux ypasaeHnuil. Meron I'aycca.

Pazpgen 5.

1.OneMeHTbI BeKTOpHOH anreOpsl. OcHOBHBIE MOHATHA. CHCTeMa KOOPANHAT Ha IPSIMOH, Ha IIIOCKOCTH, B IIPOCTPAHCTBE.
2.JluHeliHblE ONlEpalluy HAJ BEKTOPaMU, UX CBOWCTBA

3.OneMeHTHI BEKTOPHOMH anreOpsl. CKansapHOe IPOU3BEICHHE BEKTOPOB.

4.O1eMeHThl BEKTOPHOI! anre6psl. BekTopHOE MpOU3BEIeHNE BEKTOPOB.

5. DneMeHTHI BeKTOPHOI anreOpsl. CMEIIaHHOE MTPOM3BECHUE BEKTOPOB.

Pasnen 6.

1. Ananutnyeckas reomerpus. CucremMa KOOpAMHAT Ha miiockoctu. [lonsipHas cuctemMa KOOpIUHAT.

2. Ananutndeckas reoMeTpHs. JIMHUM TepBOro nopsaka Ha MIOCKOCTH.

3. AHaIUTHYECKast TeOMETPH. YTOJI MeXIy psMEIMU. [lapayuielsHOCTh M HEPIIeHANKYIIIPHOCTE MIPSIMBIX Ha TUNIOCKOCTH.
4. Ananutuyeckas reomeTpus. JINHUKM BTOPOro MOpsAKa: OKPYKHOCTB, SJUIHIIC, THIIepOoa, mapabona.

5. Ananutuueckas reomeTpus. [IoBepXHOCTH MEPBOTO MOPSIIKA.

6. AHaIMTHYeCcKast reoMeTpHs. [IoBepXHOCTH BTOPOTO HOpSAKa: cepa, IUIUIICOU, TBYIOIOCTHBIH THIepOOION I, SITHIITHICCKUH
napaboI0ou, KOHYC, IUINHIPUIECKIH TOBEPXHOCTH.

Paznen 7.

1. dyHKIMK HECKOTBKHUX MEPEMEHHbBIX. OCHOBHBIE MTOHATHS.

2. OyHKINMH HECKOJBKHX ITepeMeHHbIX. [TocTpoerne obacTeit onpeneneHns JIMHAH yPOBHS U IIOBEPXHOCTEH yPOBHSL.

3. dyHKIUK HECKOIBKHX NepeMeHHbIX. [Ipeaen u HenmpepsIBHOCTS.

4. OyHKIUHN HECKOJIBKUX NEePEeMEHHbIX. UacTHbIE U TONIHBIE TPUpPAILEHHs QYHKIIHH.

5. OyHKIMH HECKOIBKHX NepeMeHHBIX. YacTHBIC Ipon3BoaHEIC. ['eoMeTpryuecKas HHTEPIPETAINS YaCTHBIX TIPON3BOIHBIX
(YHKITHH IBYX NTEPEMEHHBIX.

6. OyHKIIMHM HECKOJBKUX NepeMeHHbIX. nddepeniuan QyHKIuN.

7. ®YHKIUH HECKOJIBKHUX MEPEMEHHBIX. YaCTHBIE MPOU3BOIHBIE BEICIINX TOPSAAKOB.

8. OyHKIMN HECKOIBKHX NepeMeHHBIX. J{n(depeHrans BEICIINX MOPSIKOB.

9. dyHKINMK HECKOIBKHUX MepeMeHHbIX. [Ipon3BoIHAs IO HAIPABICHUIO.

10.DyHKIMN HECKOIBKUX NEepeMeHHbIX. I painenT QyHKIuH.

11.®yHKINT HECKOJIBKUX TIEPEMEHHBIX. MccnenoBanne GyHKIMN IBYX EPEMEHHBIX Ha SKCTPEMYM

12.®yHKIMN HECKONBKUX IepeMeHHBIX. Hanbombiiee 1 HanMeHbIIee 3Ha4eHUs (DYHKIIUU B 3aMKHYTOI o0J1acTy.
13.dyHKIMK HECKOIBKUX NEPEMEHHBIX. Y CIIOBHBIN 3KcTpeMyM. Meton mHoxkuTenei Jlarpamxka. 'eomeTpudeckuii cMbica ycnoBUl
Jlarpamxa.

Paznen 8.

. OcHOBHBIE OHATHA AUG(EPECHIINANBHBIX YpaBHEHNUIT

. Juddepennmanbablie ypaBHEHHS IEPBOTO MOPsAKA (C Pa3IeICHHBIMU NIEPEMEHHBIMH U € Pa3JeisIOIIUMUCS TIEPEMEHHBIMH)
. OmHOpOomHBIE MU (hepeHIHaTBHEIE YPaBHEHHUS MIEPBOTO IOPsIKa

. JIuneitnsie nu¢ depeHIaIpHbIe ypaBHEHIS epBoro nopsiaka. Juddepennnansuoe ypapaenne bepraymm.

. Auddepenumanpuble ypaBHEHHsI BEICIINX MOPAIKOB. OCHOBHBIE MTOHSTHS.

. JIuneiinsle nuddepeHnuanbaple ypaBHEHUS! BBICIIMX TTOPSIIKOB.

. JIuneltHple OMHOPOHBIE YPaBHEHUS BTOPOTO MOPS/IKA C IIOCTOSHHBIMHU KodddurmeHTamu

. JIuneltHple HEOMHOPOAHBIC YPAaBHEHHS C MOCTOSHHBIME K03( duuuenTaMu. Meros mogdopa 4acTHOTO pelIeHUs

. JIuneliHble HEOHOPOIHBIE YPaBHEHNUS C TOCTOSHHBIME Koddduunentamu. Merox Jlarpanxka

Paznen 9.

1. KommuiekcHsle uncia. OCHOBHBIE OTIpeIeICHHUS.

2. Apudpmernyeckue onepanuy HajJ KOMIIEKCHBIMHA YHCIaMU

O 001N N K~ W —

O 003N Nk~ W —




3. KoMmmekcHas mIocKocTh

4. TpuroHoMeTpuueckas popMa KOMIUIEKCHOTO YKCia

5. TlokazatenpHast popMa KOMIUIEKCHOT'O YHCITa

6. CBs3b MEX/ly TPUTOHOMETPHUECKUMH U TIOKA3aTeNbHBIMHU (pOpMaMu KOMILIEKCHOTO YUCIia

Bompocs! 115t paboThI B MaIbIX TPyNnax:

1. MuoxecTBa. Onepannu Hax MHOXecTBaMU. Moxynb. [lonstre GpyHKIMH.

Cnoco6s1 3aganus ¢pyskiy. Crioco0s! 3ananus GpyHxkuun. OCHOBHBIE CBOMCTBA (YHKIMU. DIeMEHTapHbIe (QYHKIIHH.

2. ITocnenoBatensHOCTb. [Ipenen nocnenoBarensHocTU. I'eoMeTpryeckas HHTepIpeTalus Mpeaena nocae 0BaTeNbHOCTH.
CBoiicTBa npeiesioB nocieaoBaTenbHOCTH. [Ipeaen GyHKImH B 0eCKOHEYHOCTH U B Touke.COOTHOIIECHHS MEXTYy OECKOHEUHO
GospIMK 1 GECKOHEYHO ManbIMu BenndnHaMmu. HeompeneneHHble BeIpaxeHus. PackpbeiTue HeonpeneneHHoCcTH. CpaBHEHHE
6eckoneuHo mainbix.IlepBblil 3amMedarenbHblii npeaen. Tabiuna SKBUBaIeHTHOCTEW. BTOpO# 3amMmeyarenbHbIid mpees.

3. IIponsBonnas GpyHkuuu. ['eoMeTpryecKii 1 MEXaHUUECKUH CMBICI TPOU3BOAHON (QDYHKIUH.

CBsI3b MeXy HEIIPEPBIBHOCTHIO U M dhepeHnnpyeMoCcThio GYHKIHH.

IIpaBuna quddeperuupopanus. [Ipon3BOAHEIE OCHOBHBIX JIEMEHTAPHBIX (DYHKITHH.

Tabauma npou3BOJHBIX AT CIOKHOH (YHKIMH.

Jlorapudmudeckoe mudhepeHIIpoBaHue.

[IponsBoaHBIC BEICIINX TOPSAKOB.

4.0OCHOBHBIE METOJIbI HUHTETPUPOBaHUS. MeTOo ] HHTErPUPOBAHUS 110 YACTSM.

HHTerpupoBaHue cenuanbHbIX Ki1accoB (yHKIMHA. PannonansHbie 1poou.

WHTerpupoBanne cnennaabHEIX KiIaccoB (GyHKIMH. TpuroHoMeTprdecKkie BEIPAXEHU. Y HUBepCcalbHast TPUTOHOMETPHYIECKast
MOJICTAHOBKA.

HHTerpupoBaHue ceualbHbIX Ki1accoB QyHKIMHA. TpuronoMeTpuueckue BelpaxeHus. Moandukanus yHuBepcaabHON
TPUTOHOMETPHYECKOH MOACTAHOBKH.

5.MHTerpupoBaHue CreIManbHbIX K1accoB (QyHKIUHA. VHTErpupoBaHne HEKOTOPBIX HPPALHOHATIBHBIX (DYHKIHH C TOMOIIIBIO
TPUTOHOMETPUUECKHX MOJCTAaHOBOK.

HebGepymuecs uHTerpansl.

TecTtoBbIC 3aJlaHus IO pasaeciiam

6.2. TeMbl NUCbMEHHBIX PadoOT

1 cemectp

KonTponbhas padora Nel

Yactel - Tema "Brramcienue npenenos, IPOM3BOAHBIX GyHKIHA"

Yacts 2 - tema «MccnenoBanne GpyHKIUE ¢ moMOIIbio Aud GepeHIIaTbHOI0 HCUUCICHUS U TIOCTpOoeHUE Tpaduka GyHKImmy

2 cemecTp

Kontponsnas padora Ne2

Yacts 1. Tema "HHTerpansHOe UcuncieHue"

UYactp 2. Tema "@yHKIHMHA HECKOJIBKUX NEPEMEHHBIX"

Yacts 3. Tema "nmuHeitHas anreOpa v aHaTUTHUICECKAst TEOMETPHA".

6.3. ®oH/I OLICHOYHBIX CPEACTB

Bonpocs! k k3aMeny:

1.1. MuoxecTBa. Onepaliuy HaJl MHO>KECTBAMHU.

1.2. AGcomtotHas BennunHa. CBOMCTBa aOCOMIOTHON BenurHbL. [loHsTHE [1-OKPECTHOCTH.

1.3. dyHKIWS, OCHOBHBIE TIOHATHS, CIIOCOOBI 3a/IaHNs1, OCHOBHBIC CBOMCTBA (DYHKIINH.

1.4. Dnementapusie pynxuun. Knaccuduxanus ¢pynkimii. OCHOBHbIE dlIeMEHTapHbIC (QyHKIIUH

1.5. ITocnenoBarensHoOCTh. [Ipenen nocnenoBarensHocTu. CBOMCTBA NMPEEIOB MOCIEA0BATENbHOCTH.

1.6. ITpenen GpyHKIMH B 06CKOHEYHOCTH U B TOUKe. COOTHOIICHUS MEX Ty OECKOHETHO OOIBITUMH U OECKOHEYHO MAJTBIMH
BesimauHaMu. CpaBHEHHE OECKOHEYHO MaJbIX.

1.7. HeonpenieneHHble BIpaskeHUsl. PacKpbITHE HEONpeIeleHHOCTEN!.

1.8. IlepBelii 3aMeuaTeNbHBIN Peel 3aMedaTeNbHbIe IPeell, Ta0IUIa SKBUBAJIEHTHOCTEN U €€ IPUMEHEHNE

1.9. Bropoii 3ameuaTenbHbli Ipeael.

1.10. HempepeiBHOCTS (yHKITHHA. HenmpepsIBHOCTE (pyHKINH B Touke. CBONCTBA (YHKIM, HETIPEPHIBHBIX Ha OTPE3KeE.
1.11. OnpHOocTOpOHHME Npesenbl GPyHKIMHU B Touke. Touky pa3pbiBa QyHKIMHU U nX KIaccu(UKAMS. ACUMIITOTHI TPaUKOB
(yHKIHM.

2.1. 3agaun, IpUBOJSIIHE K MOHATHIO Ipon3BoAHOM. [IponsBoaHas GyHKIUH, OnpeneieHne, TeOMETPHUECKII 1 MeXaHIHIeCKUit
CMBICIT IPOU3BOAHOM

2.2. lpaBuna quddpepeHINpPOBaHNUS, IPOU3BOJHAS CIOXKHOHM (YHKINH, TaGJINNA TPON3BOAHBIX OCHOBHBIX JJIEMEHTApPHBIX
(hyHKIHA.

2.3. Jlorapupmuueckoe auddepeHiupoBanue

2.4. IIpon3BOAHBIE BBICIIMX MOPSIKOB.

2.5. OcHOBHBIE TeopeMbI 0 TU(HepeHIUPYEeMBIX (QYHKIHUIX

2.6. Ilpasuno Jlonurans. CpaBHEHHE POCTa CTEIIEHHOM, ITOKAa3aTeNbHOM 1 TorapumMudeckux GyHKIHIA.

2.7. HeoGXoaMMBbIe 1 OCTATOYHBIEC YCIOBHS MOHOTOHHOCTH M 3KCTPeMyMa (yHKIHN

2.8. BeImyK110cTh, BOTHYTOCTB, TOUKH Iepernda rpaduka ¢pynkuun. HeoOxoqumble 1 JOCTATOUHBIE YCIOBHSL.

2.9. O6mas cxema uccienoBaHus QyHKIINH U TOCTPOCHHE ee TpaduKa.




2.10. Juddepenmnuan ¢pyukmu. ['eomMmeTprueckuii cMbICH, cBoiicTBa quddepennuana ¢ynkimn. AuddepeHnnans! BEICIIHX
HOPSIKOB.

3.1. IlepBoobpasnas. [loHATHE HEONPEIEICHHOTO HHTETpala. [ eOMeTpHIeCKHUi CMBICII M CBOWCTBA HEOIPEIEICHHOTO HHTETpaja.
Tabmuma OCHOBHBIX HHTETPAJIOB.

3.2. OCHOBHBIE METO/Ibl HHTETPUPOBAHUS: TI0 YACTSM U MOACTAHOBKOM.

3.3. PaunonansHsle 1pobu, ocHOBHBIE MOHTHL. [IpocTeiiie apoOu, X UHTErPUPOBaHHE. AITOPUTM MHTET PUPOBAHUS
PaIMOHATIBHBIX APOOEH.

3.4. IaTerpupoBaHyue HEKOTOPBIX HPPAIIMOHANBHBIX U TPHTOHOMETPUIECKUX (PyHKIHIL.

3.5. HeGepyuiuecss uHTErpabl.

3.6. OmpeneneHHbIH MHTETPAN: ONpeIeNieHne, CBOHCTBa, hopmyna HeioToHa-JIeOHMITA, METOABI MHTETPUPOBAHUSL.

3.7. IIpubnmxeHHOE BBIYUCIICHUE ONIPE/CICHHBIX HHTETPAJIOB

3.8. 'eomeTpuyeckue NpUIIOKEHHsI ONPEIEIEHHOI0 HHTErpaa.

3.9. HecoGcTBEHHBIC HHTETPAIIBI IIEPBOTO M BTOPOTO POJA.

4.1 Matpu1ibl, OCHOBHBIE MTOHSTHS, BUBI MATPHUII, AEUCTBUA HAJ MaTPUIIAMH.

4.2.0Onpenenuteny 2-ro U 3-ro MOPSAKOB, UX CBOMCTBA M BEIYUCICHHS.

4.3 JIuneiinas anreopa. OOpaTHas MaTpuIa.

4.4.JIuneiinas anreOpa. PaHr MaTpwHIisL.

4.5.Cuctemsl THHEIHBIX anreOpandeckuX ypaBHEHUH, OCHOBHBIC MOHITHS, MAaTPUIHEIH MeTox, popmynsr Kpamepa, meroxn I'aycca.
5.1.Bektopsl, ocHOBHBIE IOHATHA. CHucTeMa KOOpAMHAT Ha NPSMOH, Ha TNIOCKOCTH, B IPOCTpaHCTBE. JIMHEWHbIe onepauy Hal
BEKTOPaMH, UX CBOHCTBA.

5.2.CxansipHOe, BEKTOPHOE U CMEIIaHHOE MTPOU3BEIEHNE BEKTOPOB, UX CBOWCTBA U BBIYUCIICHUE.

6.1.AHanuTHyeckas reomerpus. JINHUM TepBOTO MOpsIIKa HA MIocKocTu. [lapamiensHOCTh B NepIeHANKYISIPHOCTD MPSIMBIX Ha
TUIOCKOCTH.

6.2. AHanuTHUYeCcKas reoMeTpus. JINHUM BTOPOro MOpsKa.

6.3.AHanuTHueckas reomeTpus. [IoBepXHOCTH NIEPBOro NOpsIKa

6.4. Ananutnueckas reometpus. [IoBepXHOCTH BTOPOro HOPSIIKA.

7.1.JucddepeHunanbHble ypaBHEHHs, OCHOBHBIC MOHATHS, MU depeHnnaIbHbIe YpaBHEHHS 1-ro HOpsIKa ¢ pa3JeIeHHbIMU 1
Pa3IeNAIOINMUCS TepeMEHHBIMH.

7.2.0nHOpOAHBIE U MHHEIHbIE TuddepeHranpHble ypaBHeHUs 1-ro mopsaaka. Juddepennuansabie ypaBHeHus bepHymm.
7.3.Teopust TMHEHHBIX OXHOPOAHBIX AU (EPEHIIMATBHBIX YPaBHEHHH 2-T0 TIOpsIIKa C HOCTOSHHBIMH KO3 duieHTamu.

7.4. Teopust THHEHHBIX HEOTHOPOIHBIX TU((epeHInaNBHBIX YpaBHEHHUH 2-T0 TOPSIKA C TOCTOSHHBIMHU K03 hurmenTamu
8.1.DyHKINH HECKOJIBKHUX MTEPEMEHHBIX, OCHOBHBIC ITOHATHS, 00IaCTh OMpPEACIeHHS, TeOMETPUIECKIH CMBICII.

8.2.YacTHble mpousBogHbIe 1-r0 U 2-r0 nopsiaka, Hanbonpee 1 HanMeHblee 3HaueHue QyHKIMK ABYX EPEMEHHBIX B 00JIaCTH.
8.3.OyHKIMK HECKOIBKHX IepeMeHHbIX. uddepennunan pyHkuun. YacTHbIE TPOU3BOHBIC BBICIIMX HOPSIIKOB.

8.4.DyHKIMH HECKONBKUX MTepeMeHHbIX. [Ipon3BoHAS IO HAIPaBICHHUIO, TPAJHEHT (QYHKITHH.

8.5.DyHKINK HECKOIBKHUX MIEPEMEHHBIX. Y CIOBHBIH 3KcTpeMyM. MeTton MHOXuTenei Jlarpamxa. I'eomeTpudeckuii cMbICH
ycaoBui Jlarpanxa.

9.1.KommutekcHble uncna. Onpeaencaue. ApudMeTHYSCKIE OTIEPAUH HaJl KOMIUICKCHBIMH YHCIaMHU.

9.2. TpuroHomeTprdecKas 1 oka3areabHas (GOPMBI KOMIIEKCHOTO YHUCTA, HX CBS3b.

6.4. IlepeueHb BU/I0OB OLICHOYHBIX CPEACTB

Bompock! 1t TeKyniero KOHTPOIIst, BOIPOCH! sl pabOThI B MAJIBIX TPYIIIAX, YK3aMEHAIIMOHHBIE OMIIETHI, 33IaHUS K KOHTPOJIHHBIM
paboTam, TeCTOBBIE 3a1aHUS

7. YHEBHO-METOJANYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas JJuTeparypa

7.1.1. OcHoBHas JIMTepaTypa

ABTODBI, 3arnasue W3parenncTBoO, Koi-Bo On. aapec

JI1. | Xamugynmnue | MaremaTnka: 0a30BBIH Kype: Y4eOHUK Mockaa: 1 http://biblioclub.ru/index.php?
1 |P. 4., Tynusa YHuBepcurer page=book&id=571501
b. 1. Cuneprus, 2019

JI1. [ CaxapoBa JI. |Maremarnka: yaeOHUK PocroB-Ha-/Iony: 1 http://biblioclub.ru/index.php?

2 |B. Uznarenscko- page=book&id=567421
nonurpaduyecku
I KOMIUIEKC
PI'DY (PUHX),
2017

JI1. [[HabapmuHa | MaremaTuka: yueOHUK PocroB-Ha- | http://biblioclub.ru/index.php?
3 |U.C. Jony|Taranpor: page=book&id=500053
HOxHbIit
(henepanbHbIHA
YHUBEPCHTET,
2017




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI1. | bangus, K. Kpatkuii kypc BeICIISi MATeMATHKH : Mockaa : 1 https://biblioclub.ru/index.php?
4 |B.,MakpugeH |y4yeOHHK JamikoB u K°, page=book red&id=684195
ko E. JI., 2021
Pyxocyes A.
B.
JI1. | Banaus, K. B. | Beicias marematuka: Y4ueOHHK Mockea : | https://biblioclub.ru/index.php?
5 ®JINHTA, 2021 page=book red&id=79497
7.1.2. JlonojHUTEIBHAS JIUTEPATypa
ABTODBI, 3arnaBue UznarensctBo, | Kom-Bo D11 anmpec
JI2. | barunoBa Marematuka. U.3. Tudpdepennuansusie | bparck: bpl'V, 98
1 |T.I., ypaBHeHUsI. DyHKIIMH HECKOIBKHX 2012
Bbexuposa nepeMeHHbIX: COOpHUK 3aaHUi U
P.C., Jlumyk |TecroB
E.B.
JI2. | bBarunoBa Marematuka. U.5. Teopus GpyHKImit Bparck: bpI'V, 100
2 (T, KOMILIEKCHOTO IEPEMEHHOr0. Psbl: 2013
Bekuposa COOpHUK 3a/1aHU} U TECTOB
P.C., JIumyx
E.B.
JI2. | bBarunoBa Marematuka. Y.1.1. JIuneiinas u Bbparck: bpI'V, 111
3 |TI., BEKTOpHas ainredpa. AHaIUTHYECKAas 2014
Bexupora reomeTpust: COOpHHK 3aTaHUi M TECTOB
P.C., JIumgyx
E.B.
JI2. | bBarunoBa Marematuka. Y.1.2. Benenue B Bparck: bpl'V, 118
4 |T.T., MaTEeMaTHYCCKUI aHaJIN3. 2014
Bexuposa Juddepennnanbaoe HCUHCICHHE:
P.C., Jlumyk |COOpHHK 3aJaHHU ¥ TECTOB
E.B.
JI2. | JTapuonos MaremaTtnueckuii aHanus-1. Beenenne | bparck: bpl'V, 1 https://ecat.brstu.ru/catalog/yY ye6Hbie
5 |A.C. B MaTeMaTHUYCCKUI aHAIN3: yIeOHOe 2018 %20u%20y4edoH0-MeToaImIecKne Yo
mocobue 20nocobus/Maremaruka/JlapuoHoBYo
20A.C.Matematuueckuit%?20ananusz-
1.BBenenne%208%
20maTeMaTHueCKU %o
20ananu3.YI11.2018.pdf
JI2. | JlapuoHoB MareMaTHueCKUi aHATU3-2. Bparck: bpl'V, | https://ecat.brstu.ru/catalog/Yue6Hb1e
6 [A.C. JuddepeHunansHoe U HHTErpaIbHOE 2019 %20u%?20y4e6H0-MeTonuueckueo
ncUucIeHNe QYHKINHA OTHON 20mocobus/Marematuka/JlaproHoB%o
MIEpEMEHHOI1: yaeOHoe mocodue 20A.C.Matematnueckuit%?20ananmsz-
2. Inddepennuanproe%20u%
20unTerpanbaoe%20ucuncnenne%o
20¢ynxumn %2000 %
20nepemenHoit. Yue6.mocobue.2019.P
DF
JI2. |EmenbsHoBa | IHTEerpupoBaHue GyHKINH OTHOM Bparck: bpI'V, 1 https://ecat.brstu.ru/catalog/YyeOHbIe
7 |H.B. MIepeMEeHHOM: ydeOHOe Tocodne 2013 %20u%20y4ebH0-MeToAImIeCKIe Yo
20nocobusi/Maremaruka/EmenbsHoBa
%20H.B.%20nTerpupoBanue%o
20¢yuaxmmii%2001H01 %
20mepemenHoit. Yueb.mocobne.2013.p
df
JI2. | Bekuposa Juddepenunansroe ucurncnenue u ero | bparck: bpl'V, 1 http://ecat.brstu.ru/catalog/¥Y ue6npie%
8 [P.C, MIPUITOKEHNUS: yaeOHoe mocobne 2014 20u%20y4eoH0-MeToIIecKne %o
I'eBpacesa 20mocobuss/Maremaruka/bexnpoBa%
C.A. 20P.C.%20ducddpepennuanproeYo
20ucuuncnenne%20u%20ero%
20mpunoxenus. Yu.mocobue.2014.pdf
JI2. | JJapnoHOB Juddepennnanbabie ypaBHEHNS: Bparck: BpI'Y, 1 http://ecat.brstu.ru/catalog/Yue6up1e%
9 |A.C. yuaebHOe mocobue 2016 20u%20y4ebH0-MeToaIUeCKre Yo

20nocodus/Maremaruka/Jlapnoros%o
20A.C.%20duddepernmansabieo
20ypaBHenus. Yueb.nmocobune.2016.pdf




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI2. | Bepuues C. Marematuka: yae6HOE ITocooue HoBocubupck: 1 http://biblioclub.ru/index.php?
10 [H., TopObim HoBocubupckuit page=book&id=575491
A. B, rocy1apCTBEHHbI
Pomenxo O. I TEXHUYECKUH
E., JleGenena YHHUBEPCHTET,
E. A. 2019
JI2. [ KomuccapoB | MaremaTHka: COOpHUK 33134 HoBocubupck: 1 http://biblioclub.ru/index.php?
11 |B.B., HoBocubupckuit page=book&id=574779
Komuccaposa TOCYIapCTBCHHBI
H. B. 1 TEXHUYECKUI
YHUBEPCUTET,
2019
JI2. | XKyxoBckas Beicmias MaTeMaTHKa B IpUMepax u Tam60B: 1 http://biblioclub.ru/index.php?
12 |T.B,, 3agadax: yueOHOe JIEKTPOHHOE TamOoBckuii page=book&id=570339
MounokanoBa | u3manue: yueOHoe nocobue rOCyIapCTBEHHBI
E. A., Ypycos 1 TEXHUYECKHUI
A N YHHBEPCHUTET
(TI'TY), 2018
JI2. [YyBenkoB A. |MaremaTuka: yaeOHOE TocoOue PocroB-Ha-/Iony: 1 http://biblioclub.ru/index.php?
13 | ®., CaxapoBa Uznarenscko- page=book&id=567634
J. B, nonurpadguaecku
CrprokoB M. 1 KOMILJIEKC
b. PI'DY (PUHX),
2019
JI2. | Beperennuko |IIpakTukym no TuHEHHOM anredpe: Mocksa|bepmun: 1 http://biblioclub.ru/index.php?
14 [BB. H. MIPAKTUKYM Hupexr-Menua, page=book&id=494036
2018
JI2. | Beperennuko | MHOXecTBa. DIeMEHTHI IMHSHHOM Mocksa|bepnuH: 1 http://biblioclub.ru/index.php?
15 |8 B. H. anreOpsl: yueOHOe mocodue Hupekr-Menna, page=book&id=494034
2018
JI2. | Bepetennuko |COOpHHK 3a1a4 MO0 MaTeMaTHKe. Mocksa|bepuH: 1 http://biblioclub.ru/index.php?
16 |8 B. H. DJIeMEHTBI BEKTOPHOM anreOph: Jupexr-Menua, page=book&id=483517
yueOHOe mocodue 2018
JI2. | BepeTeHHUKO | DIEeMEHTHI BEKTOPHOH anreOpsl: Mocksa|bepmun: 1 http://biblioclub.ru/index.php?
17 |8 B. H. yuebHoe rmocodue Hupexr-Menua, page=book&id=483516
2018
JI2. | Beperennuko | COOpHHK 33a7ad 10 MaTeMaTuKe. Mocksa|bepnuH: 1 http://biblioclub.ru/index.php?
18 |8 B. H. AHanuTHYECKas TeOMETpHs: yaeOHoe Jupexr-Menna, page=book&id=480175
nocobue 2018
JI2. | Beperennuko | I[Ipaktrkym. OOBIKHOBEHHBIE Mockga|bepmun: 1 http://biblioclub.ru/index.php?
19 |8 B. H,, nuddepeHIraibHbIC ypaBHCHNUS: Jupekr-Menua, page=book&id=597930
PxoncHUnKas | yaebHOE TocobOue 2020
10. b.
JI2. | Beperennuko | OObIKHOBEHHBIC AU PEpPEHIHATEHBIC Mockga|bepun: | http://biblioclub.ru/index.php?
20 |8 B. H. ypaBHEHUs: yueOHOe mocobue Jupekr-Menua, page=book&id=597929
2020
JI2. |Tymait T. A., |MaremaTnka Ui CTyICHTOB CraBporomb: 1 https://biblioclub.ru/index.php?
21 | JonromosnoBa |3KOHOMHYECKUX HampaBieHuil: yueonoe |Cexsoiis, 2019 page=book&id=614463
A. D, rocooue
XKyxosa B. A.
JI2. | CumonsH A. | KpaTkuif Kypc MaTeMaTHIecKoro Coum: 1 https://biblioclub.ru/index.php?
22 |P., MakapoBa |aHamu3a: IJIs CTYAE€HTOB HallpaBICHUS CounHckuit page=book&id=618352
n.J1L, MOJrOTOBKU OakanaBpoB 44.03.05 roCy/1apCTBEHHBI
CumaBopsiH «[lemarormueckoe oOpa3zoBaHue (C Il YHUBEPCUTET,
C. XK, IByMS npoduiasMu «MaTtemaTuka u 2020
Vnuruna E. uHpopMaTHKay): ydeOHOe mocooue
.
JI2. | EmenpsHoBa | Marematuka. B 2 4. Hacts 1: yueOHOE Bparck: bpI'V, 1 https://ecat.brstu.ru/catalog/YueOHbIe
23 |H.B. mocobue 2021 %20u%20y4e0H0-MeTomuaeckne%o

20moco6us/MaremaTtuka/EMenbsinoBa
%_20H.B.Martematuka.%
20Y.1.VI1.2021.pdf

7.1.3. MeTtoanyeckue pa3padoTku




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI3. | bexupoBa Maremaruka. JInneitnas anre6pa: Bbparck: bpl'V, 74
1 (P.C, Metoandeckue yka3aHus AJst 2005
JlaproHOBa CTYACHTOB HWHXCHEPHO-DKOHOMHYECKUX
o.r., CHCIHUAIBHOCTEH
Mensenesa
o.n.
JI3. [ JTazaps O.B., |BekropHas anredpa: Metonndeckne Bparck: bpl'VY, 53
2 |EmenpsHOBa |yKa3aHus 2006
H.B.
JI3. [EmenpsiHOBa | PackpbITHE HeonpeaeaeHHOCTEH B Bparck: bpl'V, 201
3 |H.B., npenenax: MeToauueckue yKa3zaHus 2009
Jlapuonosa
Or.
JI3. | EmenssiHOBa | MaremaTuka. MHTErpHpoBaHue Bbparck: bpl'V, 145
4 |H.B,, (GYHKIMH OHOM MepeMeHHO: 2010
T'oBoprHa Meroaudeckne yka3aHuUs
AA.
JI3. | baruroBa AHanuTHYECKasi TeOMETPHSI: Bparck: bpl'VY, 39
5 |T.T., METOJIMYECKUE YKa3aHUS IS 2017
EmenpsHOBa | IPaKTHYECKUX 3aHATHI U
H.B. CaMOCTOSATENBHBIX padoT
JI3. | bBarmroBa Maremaruka: 3afanus u meroqumdeckne | bparck: Bpl'Y, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
6 |T.I., yKa3aHUsl K BBIIIOIHEHUIO KOHTPONbHBIX |2019 20u%20y4ye6H0-MeToAUECKHE Yo
Mengenesa pabot (mist odygarommxes O3uyYO) 20nocobusi/Maremaruka/barnnoa%
O0.1. 20T.I''MaremaTtuka.3ananusa%20u%
20MVY«KP.2019.PDF
JI3. | bBarunoBa AHanuTHYecKasi FeOMeTpusI: bparck: bpl'V, 1 http://ecat.brstu.ru/catalog/Yuebub1e%
7 |T.I., METOINYECKUE YKa3aHUs U 2017 20u%20y4eoH0-MeToaIYecKne %o
EmenpsHOBa | IpakTHYeCKUX 3aHATUH U 20mocobus/Matemarnka/barnaosa%
H.B. CaMOCTOSATEIBHBIX padoT 20T.I'. Ananutudeckas%o
20reometpuss.MY.2017.pdf
JI3. | Pommenko O. | MaTteMaTH4YeCKHiA aHAIH3. HoBocubupck: 1 http://biblioclub.ru/index.php?
8 |E., JlebeneBa |/IuddepeHnnanbHoe U HHTETPATHHOS HoBocubupcknit page=book&id=576752
E. A. ucuuciaeHue (GyHKIMN HECKOIBKHX TOCYIAapCTBCHHBI
niepeMeHHbIX. J{uddepenuuansupie Y TEXHUYECKUU
YpaBHEHUS: YIEOHO-METOIMYECKOC YHHUBEPCHTET,
mocobue 2019
JI3. | Beperennuko |Bricmas marematuka. AHanmutrdeckas | Mocksa|bepmuh: 1 http://biblioclub.ru/index.php?
9 |BB.H. reoMeTpHs: yueOHO-METOANYECKOE Hupekr-Menua, page=book&id=482727
nocobue 2018
JI3. | Bepetrennuko | Beicmias MaTemaruka. Mocksa|bepiu: 1 http://biblioclub.ru/index.php?
10 |8 B. H,, Heompenenennsrit naterpan: 3agadnuk- | Jupexr-Menua, page=book&id=598952http://biblioclu
BpoBkuna E. | mpakTukym 1o MaTeMaTHKe : yueOHO- 2020 b.ru/
A. METOJIMYECKOE MTOCOOHe JUIs

BBITIOJTHEHVSI WHIUBUAAYTHHBIX
JIOMalIHUX 33JaHul: y4eOHO-
METOAUYECKOE ITocobure

7.3.1 IlepevyeHnb NpOrpaMMHOIo obecreveHust

7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level

7.3.2 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

7.3.2.1

WznatensctBo "JlaHb" 35IEKTPOHHO-OMOIMOTEUHAS CHCTEMA

7322

«YHuBepcuterckas oudaroTeka online»

73.2.3

DJIeKTPOHHBIN KaTajor oubnuoreku bpl'y

7324

DnexTponHas Oubnuorexa bpl'Y

7.3.2.5

HanmonaneHast anekrponHas 6ubnuoreka HOb

8. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUIIIMHBI (MOAY JIs1)




3236 VYdeOHas aynuTopus OcHOBHOE 000pyIOBaHHE:

(mucruleHBIi Ki1acc) - cucreMHbli 610k AMD A10-7800 Radeon R7 (12 mit.),

- CHCTEMHBIH OJIOK [UTs1 claboBUSIINX mosik3oBateneit AMD A10-7850K (1 mit.),
- mouurop Philips233 VSQHABP (13 wr.).

JlOnOTHUTENBHO:

- MapKepHas 1ocka — | mrT.

YueOHas mebeb:

- KOMIUTEKT MebenH (rmocagouHsix MecT/APM) — 26/12 mi.;

- KOMIUTEKT MeOelH (ITocaJouHBIX MECT) ISl IperoaBaTens — 1 mr.;

- KOMIUTEKT MebenH (rmocanounsix mect/APM) s oneparopa — 1/1 mir.

3234 VY4eOHas aynuTopus OcHOBHOE 000pY/TOBaHHE:
(AucrneHpli Knacc) - [IK AMD 3.9 GHz 4GbDVD 19 KbMs (13 mr.).
JlOnOJIHUTENBHO:

- MapKepHas gocka — | mr.

VYueGHast MmeOens:

- KOMIUIEKT Mebenu (mocagounsix Mmect/APM) — 24/12 mr.;

- KOMIUIEKT MeOenu (ocalouHbIX MECT) [l mpernoaaBatens — | mr.;

- KOMIUTEKT MebenH (rmocagounsix Mect/APM) s oneparopa — 1/1 mr.

3217 VYueGHas aytuTopHs OcHoBHOE 000pyIOBaHNE:

(MyITBTUMENIHEIHN KI1acc) - naTepakTuBHAs 1ocka SMART Board 680i2/Unifl,

- UHTepaKkTUBHBIN muanmer Wacom PL-720,

- kosioHKH Microlab Solo-7C,

- HoyTOyK Samsung R610<NP-R610-FS08>,

- TEeNeBU30p MIa3MeHHbIH Samsung 63 PS-63A756T1M.
JlonoTHUTENBHO:

- MapKepHast Jocka — 1 mT.

YueOHas MeOeb:

- KOMIUTEKT MeOenu (ocaouHbIX MecT) — 42 1mT.;

- KOMIUTEKT MeOenH (1ocaJouHbIX MECT) ISl TpernoaaBaress — | IiT.

3101 VYueGHas aytuTopHs OcHoBHOE 000pyIOBaHME:

(mucIuIeHHBII Ki1acc) - cucreMusblit 610k CPU 4000.2*512MB (9 mir.),

- morutop TFT 17 LG L1753S-SF Silver (9 mur.). JlonmoaHUTENBHO:
- MapKepHas gocka — | mr.

VYuebHas mebenb:

- KOMILIEKT Mebenu (mocamounbix mect/APM) — 20/9 wir.;

- KOMIUTEKT MebenH (M0caoIHBIX MECT) ISl TIPETofaBares — 1 miT.;

2201 YuTAIBHBIHN 3271 Nel Kommiekt mebenu (mocagouHbIX MECT)

Crennaxu

Kommiext Mebenn (ocamodHbIX MeCT) st OnOIHoTeKapst
BeicTaBounbIe mkader

K i5-2500/H67/4Gb (MmoruTop TFT19 Samsung) (10mrT.);
npunrtep HP Laser Jet P2055D (1mit.)

9. METOANYECKHUE YKA3AHUWSA JJIS1 OBYYAIOIIUXCS IO OCBOEHUIO JUCHUILIJIMHBI (MOAYJIS1)

M3ydeHue qUCIUIUIMHBI «MaTEeMaTHKa TPEATIONaraeT paBHOMEPHBIN PeXUM pabOThl U PUTMHUYHBIN €€ XapakTep.

IIpopaboTka JIEKHMOHHOTO TEOPETUYECKOI0 MaTepualla OCYLIeCTBISIETCS B TeUeHue ceMecTpa. IIpu sToM npeaycmarpuBaeTcst
HamMCaHhe KOHCTIEKTA JISKIUI, U3yYCHUE TEPMHUHOJIOTHH, IPUMEHEHUS U3YYSHHBIX METOOB JIJIs pa3pabOTKU U peaTn3anuu
MpoQeCcCHOHATBHO OPUSHTUPOBAHHBIX MIPOESKTOB B MOCIIECIYIONIEH yUeOHOM AeITENbHOCTH.

B xo7e BbIMONHEHHS TPAKTHYECKAX PabOT MPOU3BOAMTCS 3aKpeIUIeHUE 3HaHUH, (POPMUPOBAHUE YMEHUH W HABBIKOB peaTU3aIiH
MPEICTaBICHUA O METOIaX 00pabOTKH HH(OPMAIIMHU C TOMOIIBI0 KOMITBIOTEPHBIX TEXHOIOTHIA

ITpu MOATrOTOBKE K MPaKTHYSCKUM paboTaM HEeoOXO0auMa MpopaboTKa OCHOBHOM M JOTIOJIHUTEILHON JINTEPATYPhI, CBEICHUH,
SIBIISTFOIIAXCSI OCHOBOIIOJIATAIOIIMMHE B TeMe/pa3jiesie, a TAKXKe BEITIOIHEHHE 3aJaHrH, HEOOXOIUMBIX ISl YIacTHs B
WHTEPAKTUBHOM, aKTUBHOM 1 MHHOBAIIMOHHBIX (opMax 0OyueHHs MO UCCIEAyEeMbIM BOIPOCaM.

JIpyroii 4acThi0 CaMOCTOSTENBHOM PAOOTHI 00YUAFOIIUXCS SBJIIETCS MOATOTOBKA K 3Kk3aMeHy. [Ipu 3ToM Heo6X0auMo
OpPUCHTUPOBATHCS HA KOHCIIEKTHI JICKIIUH, PEKOMEHTyEMYIO JTUTePaTypy 1 HCIIOIB30BaTh PECypPChl HHHOPMAIIMOHHO-
TEJIeKOMMYHUKALIMOHHOMU ceTu «HTepHeT».
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