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Pa3znen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ae

1.1. llean ocBOeHUS AUCITUILIMHBI
JucuuminHa «MaTeMaTHKa» BXOIUT B «00513aTeJIbHYI0» 4acTh JUCLMIUIMH ITOATOTOBKH
oOyyaromuxcsi 1o HamnpasieHut0 1oArotoBkd  «43.03.01 CepBuc», HanpabJIeHHOCTb
(mpo¢pniib) «CepBUC HHAYCTPUHU IOCTENIPUUMCTBA.
Llenbio TUCHMIUIMHEI sIBIsieTCsl popMUpoBaHue KommeTeHuui (¢ coomsememeuu ¢ @I'OC

BO u mpebosanusmu Kk  pesyrbmamam — 0C80€HUs  OCHOBHOU  NPOheCcCUOHATIbHOU
obpaszoseamenvrotl npoepammsl (OI1OIT BO)):
VYK-1 CnocobeH ocymecTBJISATh MNOUCK, KPUTHYECKHIi AaHAJM3 W CHHTe3

uHopManumu, NPUMEHATh CHCTEMHBIN MOAX0/ ISl pellleHUs] MOCTABJIEHHBIX 32124
IIK-6 CnocodeHn caMoCTOATEIbHO HAXOAUTh U MCIIO0JIH30BATh PAa3JIMYHbIe HCTOYHUKH
uHopManumu A8 OCYIIEeCTBJICHUSI NMPOEKTHOH JeATEeJbHOCTH M (POPMHPOBAHUA

TOCTUHUYHOTO NMPOIYKTA

JleCKpUNITOPBI YHUBEPCATbHONH KOMMNETEHIIUM:
YK-1.1 CnocoOeH ompenenuTh pecypchl IS MOMCKa HEOOXOIuMON WHMOpMAIuu IpH
PEIICHUN U aHAJIN3€ MTOCTABIICHHBIX 3a7a4

YK-1.2 Cnocoben

HaxoduThb,

UH(OPMALIMIO JJISl PEIICHUS TIOCTABICHHBIX 33134
Jdeckpunropsl Npo(hecCHOHATBHBIX KOMIIETEHIINN
IIK-6.1 CniocobeH opraHu3oBaTh MPOIECC IMOUCKA, aHAIM3a, CUCTEMATH3AIlM U 0TOOpa

uHpopmanuu,
pPECTOpaHHOTO MPOTYKTA

HEOOXOMUMOUN IS peIICHUs

CUCTCMATU3UPOBATD,

KPpUTHYCCKH  aHAJIIM3HUPOBATH

3alad MPOCKTUPOBAHHWA TOCTHUHHYHOI'O H

Hepe‘II/ICHeHHHe KOMIICTCHILIH (I)OpMI/Ip}IIOTCSI B IIpoHeCCC MAOCTHMKCHHUA HMHIAUMKATOPOB

KOMIIeTeHIINH:

O0o00menHas TpyoBas
(pynxknus/ tpygosasi GyHKumus

Koax u nanmenoBanue
JAeCKpHUNTOpa
KOMIIeTeHIIMH

Kon n HaumeHoBaHue HHAUKATOPA
aoctukennsi kommnerenuni (u3 I1C)

I1C 33.007
«PykoBoauTenb/ynpaBasommii
TOCTHHUYHOI'0 KOMILIEKCA/CeTH

rocrunu» B.  Ynpasienue
TeKyLen AEATEJIbHOCTBIO
AenapTaMeHTOB (coryx0,
OT/1€JI0OB) TOCTHHHYHOTIO
KOMILIEKCA

B/01.6 VYnpasnenue
pecypcamu JIenapTaMEHTOB

(cmy0, OTAENOB) TOCTUHUYHOTO
KOMIUTEKCa
Tpynossie pynkunu I1C

33.008 «PykoBoaure/b
NpeanpusTHS MTHTAHUSD

B. Yunpasienue
TeKyLei AeATeJbHOCTBIO
JenapTaMeHTOB (cay:k0,
0T/1€J10B) NpeAnpPUATHS
NUTAHUA

B/01.6 VYnpasnenue

MaTepHaJbHBIMH pecypcaMu U

VK-1.1 Cnocoben
OTIPENIEIIUTh PECYPCHI JIJIst
MOUCKa HEoO0Xo 1Mo
nHpopmanuu pu
pelieHM U aHaJIu3e
MIOCTaBJICHHBIX 3a/1a4

3uanue:

33.007 PykoBoauren
/ynpaBJsirommii TOCTHHHYHOIO
KOMILIIEKCa/CeTH TOCTHHHIL

na-1 VK- 1.1.
Crennanu3upoBaHHbIE POTPAMMBIL,
UCTIOJTb3YEMBIC B MACHMEHHBIX

KOMMYHUKAaIUsAX, B TOM  4YHUCIE
BO3MOKHOCTH MH(OpPMaLMOHHO-
TEJIEKOMMYHUKAI[MOHHOU CeTH

"UnTepuer" B/02.6

33.008 PyxoBoaurein
NpeAnpUSITHS MUTAHUSA

3nanue

N/J-3 VK- 1.1 Cnenmanu3upoBaHHbIE
IPOTrpaMMBbl, UCTIOJIb3yeMbIe B
MUCHbMEHHBIX KOMMYHUKAITUSIX, B TOM
qucie BO3MOKHOCTH
MH(OPMaLOHHO-
TEJIEKOMMYHUKAITMOHHON
"UnTepuer" B/02.6
Ymenusa

CCTHU




NIEPCOHAIIOM JIeTIapTaMEHTOB
(cmyx0, OTHENOB) MPEANPUATHS
UTAHUS

B/03.6  Kontpoir u
OLICHKA 3P PEKTUBHOCTH
NESATENIbHOCTH  JIETIapTaMEHTOB

(ciyx0, OTHENOB) MPEANPUATUS
UTAHUS

33.007 PykoBoauTesnb
/ynpaBJasiiommii TOCTUHUYHOTO
KOMILJIEKCAa/CeTH TOCTHHHUIL

NJ1-5 VK- 1.1 Bnanets
CTPATETUYECKUMHU ¥ TAKTUICCKUMU
METOJaMU aHaJIH3a MOTPEOHOCTH
JIerapTaMeHTOB (CITyX0, OT/IEIIOB)
TOCTUHUYHOTO KOMILIEKCA B
MaTepHaAIIbHBIX pecypcax u
nepconaine B/01.6

33.008 PykoBoauresnb
NpeAnPUsSITHS MUTAHUS

na-7 YK- 1.1 Bnaners
CTPAaTEerMYeCKUMU H TAKTUYCCKHUMH
METOJaMH aHaju3a IOTPEOHOCTH ]
JenapraMeHToB  (CiIy0, OTIeNoB)
TPEIIPUSATHSI MUTAHUS B
MaTepHUaIbHBIX U TPYAOBBIX pecypcax
B/01.6

Hmeem nasvixu u (unu) onvim:
33.007 PykoBoauTen
/ynpaBiasirommi TOCTHHHYHOIO
KOMILIIEKCa/CeTH TOCTHHHII

NJ-9 VK- 1.1 Ouenka u
IUTAHUPOBAHKE OTPEOHOCTEH
JenapTaMeHToB (CIIyk0, OT/IENOB) B
MaTepUaIbHBIX pecypcax u
nepconane B/01.6

33.008 PykoBoauTesib
NpeANPUsITHS MUTAHUS

Na-11 VK- 1.1. Ouenka
MaTepuaIbHBIX PECypCOB
JilenapTaMeHToB (CIIyk0, OT/IEI0B)
B/01.6

I1C 33.007
«PykoBoauTenb/ynpaBasommi
TOCTUHHUYHOI0 KOMILIeKCa/ceTH

rocrunu» B.  Ynpasienue
TeKyuei JeATEeJIbHOCThIO
JAenapTaMeHTOB (coyx0,
OT/1€JI0OB) TOCTHHHYHOTIO
KOMILIEKCA

B/01.6 VYnpasnenue
pecypcaMu JlenapTaMeHTOB

(cmy0, OT/AENOB) TOCTUHUYIHOTO
KOMILIEKCa

Tpynossie pynknnu I1C
33.008 «PykoBoaure/b
NpeanpusTHs] MATAHUD)

B. Yunpasienue
TeKyLen AeATeIbHOCTBIO
JenapTaMeHTOB (cay:xk0,

YK-1.2 Cnocoben
HaXOIHUTh,
CUCTEeMaTHU3UPOBATh,
KPUTHYECKH
aQHATM3UPOBATH
nH(bOpMaIIHIO TS
pElIeHUs TTOCTABJICHHBIX
3a71a4

Suanue:

33.007 PykoBoanrennb
/ynpaBJasiiomumii TOCTHHHYHOIO
KOMILJIEKCa/CeTH TOCTHHMIL

NJ-2 VK- 1.2. CnocoObl OIEHKH
COOTBETCTBUS KayecTBa
BBITIOJTHSIEMBIX pabort
pa3paboTaHHBIM Ha MPEANPUATHU

pernamenTam u ctanaaptam B/03.6
33.008 PyxoBoautein
NpeANnPUSITHS MUTAHUS

3nanue

NJI-4 YK- 1.2 CmocoObl OIeHKH
COOTBETCTBUS KauecTBa
BBITIOJTHSIEMBIX pabort
pa3paboTaHHBIM Ha MPEANPUSTHU

pernamenTam u ctanaaptam B/03.6
Ymenusa




0T/1eJ10B) npeAnpUuATHSI
NUTAHUA

B/01.6 VYnpasnenue
MaTepuaibHBIMU pecypcaMu U
EepPCOHAIOM JlenapTaMeHTOB

(cmyx0, OTHENOB) MPEANPHUATHS
MUTaHU

B/03.6  Koutponr u
OIICHKA s exTuBHOCTH
JESTEIIbHOCTH  JICTIaPTAMEHTOB

(cmyx0, OTHENOB) MPEANPHUATHS
MUTaHUS

33.007 PykoBoauTenb
/ynpaBJasiiommii TOCTUHUYHOTO
KOMILJIEKCAa/CeTH TOCTHHHUIL

-6 YK-1.2 AnanuzupoBatb
po0JeMbl B yHKITMOHUPOBAHUHT
CUCTEMBI KOHTPOJISI, TPOTHO3HPOBATH
UX MOCJIEJICTBUS 1 IPUHUMATH MEPBI
10 UCIIPABJICHUIO U HEAOMYIICHUIO
MOAOOHBIX CUTYaIui B Oy IyIemM
B/03.6

33.008 PykoBoauresnb
npenpusTHs MUTAHUS

nJ-8 YK-1.2 AHaIM3UpOBATH
npobiemMsl B (PYHKIMOHHUPOBAHHH
CUCTEMBl KOHTPOJISI, TPOrHO3UPOBATh
WX TIOCIEACTBUS U NMPUHUMATH MEPBI
M0 HCIPABICHUIO U HEJOMYIICHUIO
MOAOOHBIX CHUTyallMii B OyayiieMm
B/03.6

Hmeem nasvixu u (unu) onvim:
33.007 PykoBoauTe/n
/ynpaBiasirommi TOCTHHHYHOIO
KOMILIIEKCa/CeTH TOCTHHHII

NJI-10 YK- 1.2. BeisaBnenue npobiem
B CUCTEME KOHTPOJISI TOCTHHHYHOTO
KOMIUIEKCA U OTpE/IeIIeHEe YPOBHS

3¢ (HEeKTHBHOCTH IEATEITHHOCTH
JenapTaMeHToB (CIIyk0, OT/IEI0B)
TOCTUHUYHOTO KoMmIutiekca B/03.6
33.008 PykoBoauTe/ib
NnpeInpusTHs MUTAHUS

NJ-12 YK- 1.2. Beisinenue npoGiem
B CUCTEME KOHTPOJIS TPEATPUSTHS
MUTAHUS U ONpEeeIeHUe YPOBHS

3¢ (PEeKTUBHOCTH NEATETHHOCTH
JenapTaMeHToB (CIIyk0, OT/IEeI0B)
B/03.6

I1C 33.007
«PykoBoauTenb/ynpaBasommii
TOCTHHUYHOI0 KOMILIEKCA/CeTH

rocrunu» B.  Ynpasienue
TeKyLen AeATeJIbHOCTBIO
JAenapTaMeHTOB (cy:x0,
0T/1€J10B) TOCTHHHYHOTIO
KOMILIeKca

B/01.6 VYmpasnenue
pecypcamu JlenapTaMeHTOB

(cmyx0, OTAENIOB) TOCTUHHYHOTO
KOMILIEKca

Tpynossie pynkuuu I1C
33.008 «PykoBogurenb
NpeAnpUsTHA MUTAHUS

IIK-6.1 CnocobeHn

OpraHM30BaTh  IPOIIECC
TIOMCKa, aHaJM3a,
CUcCTEMAaTHU3al n
orbopa uHpopManuy,
He0o0X0IMMOM JUISt
peieHus 3a71a4
IIPOCKTUPOBAHUA

TOCTHUHUYHOTO u

PECTOPAHHOTO MPOAYKTA

3nanue:

33.007 PykoBoaurenib
/ynpaBjasiloluii TOCTHHHYHOIO
KOMILIIEKCAa/CeTH TOCTHHHIL

NJI-1 ITK- 6.1 Crenmanu3upoBaHHbIE
MIPOTPaMMBI, UCTIOJIb3yeMbIE B
MUCHbMEHHBIX KOMMYHUKAIUSAX, B TOM
YHCIIe BO3MOKHOCTH
MH(POPMAIMOHHO-
TEJIEKOMMYHHUKAIIHOHHON CETH
"Unutepuer" B/02.6

TOCTUHHYHBIX KoMmIutekcax B/01.6
33.008 PykoBoauTe/ib
NpeANnpUsITHS MUTAHUS

NJ1-3 TIK- 6.1 Cnennanu3upoBaHHbIE




B. Yunpasienue

TeKylen AeSITeJIbHOCTBIO
JenapTaMeHTOB (cay:k0,
OT/1€JIOB) npeAnpUuATHs
NUTAHUA

B/01.6 VYnpasnenue
MaTepUaIbHBIMH pECypcaMu U
MEPCOHAIIOM JlerapTaMeHTOB

(cmyk0, OTHENIOB) HPEAIPUSITUS
MUTAHUS

B/03.6  Koutponr u
OIICHKA s pexTuBHOCTH
NEeSITeIBbHOCTH  JeTIapTaMEHTOB
(cmyx0, OTHENOB) MPEANPUATHS
MUTAHUS

MIPOrPaMMBbl, UCIIOJIb3yEMBbIE B
MUChMEHHBIX KOMMYHUKAIIUSAX, B TOM
YHClie BO3MOKHOCTH
MH(POPMAIIMOHHO-
TEJIEeKOMMYHUKALMOHHON CETH
"Uutepuer" B/02.6

Ymenusn

33.007 PykoBoaurennb
/ynpaBjsilomii TOCTHUHUYHOT O
KOMILTEKCa/CeTH TOCTHHHIL
NJ-5 1IK- 6.1 OcyiecTBisTh
TUTAHUPOBAHKE U OPTAHHU3AIIHIO
JESTEIbHOCTH JIeNapTaMEHTOB
(cmyx0, OT/IETIOB) TOCTUHUYHOTO
koMmruiekca B/01.6

33.008 PykoBoauTesib
NpeanpusTHs NUTAHUS

N-7 I[IK- 6.1 OcymiecTBasTh
TUTAHUPOBAHKE U OPTAHHU3AIIHIO
JESITEIIbHOCTH JIEapTaMEHTOB ]
(cmyx0, OTAENOB) MPEAIPUATHS
nutanus B/01.6

Hmeem nasviku u (unu) onvim:
33.007 PykoBoaurenb
/ynpaBJsiiouii TOCTUHUYHOTO
KOMILIEKCa/ceTH TOCTHHHIL
N-9 [IK- 6.1 ®opmupoBanue
CUCTEMbI OM3HEC-TIPOIIECCOB,
PETJIaMEeHTOB U CTaH/IaPTOB
TOCTHHHYHOTO KoMIuiekca B/01.6
33.008 PykoBoauTesb
NnpeanpusTHs MUTAHUS
Na-11IIK- 6.1 ®opmupoBanue
CUCTEMBbI OM3HEC-TIPOIIECCOB,
PETJIaMEeHTOB U CTaH/IaPTOB
npeanpustus nutanus B/01.6

1.2. Mecrto nucunmimmabl B ctpykrype OIIOII BO
HanpasJieHust oAroToBkM «43.03.01 CepBuc», HanpaBjJaeHHOCTH (Mpopuib) «CepBuc
HHAYCTPHHU FOCTENPHUMCTBA»

IIpexmecTByONIHE TUCHHUILINHBI
(IMCUMILINHBI, M3y4YaeMble MapPaJJIeJbHO)

Hocaeayromme TUCUMIIIMHBI

2

3

Nudopmaruka

Teopus BeposiTHOCTEN

NudopmaninoHHble TEXHOJIOTUH B
CEpBHCE

MI/IKPOSKOHOMI/IKa

MakposKOHOMHKA

Ol wWw N |

byxrajnrepckuii y4eT U aHauu3




IlocnedosamenbHocms oOpMuUpoBanuss KOMnemeHyuti 8 YKa3aHHblX OUCYUNIUHAX MOdHCem
ObIMb UBMEHEeHa 8 3ABUCUMOCU Om (POpMbl U CPOKA 00YyYeHUs, A MAakKdce NpenooasamHus ¢
UCNONIL308AHUEM OUCMAHYUOHHBIX MEXHOI02ULL 00V YEHUS.

1.3. HopMaTuBHas1 JOKyMEeHTALMSI

PaGouas nmporpamma y4eOHOMN IUCHUIUIMHBI COCTaBJI€HA HA OCHOBE:
- ®enepasbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIBHOIO CTaHIAPTa BHICIIETO 00Pa30BaHU IO
HamnpapyieHUt0 1oaAroToBku «43.03.01 CepBucy;
- VYuyebHoro rurana HampaBieHuss nToAroToBkH «43.03.01 CepBuc», HanpaBJIeHHOCTH
(npoduib) «CepBuc HHAYCTpUHU rocrenpuumcra» 2024 roma Habopa;
- OO0pasma paboueii mporpaMMbl yueOHOM nuciurumabl (mpukasz Ne 113-O ot 01.09.2021 1.).



Pa3nen 2. TemaTuueckuii njian
Ounas popma 00yueHus (NOJHBIH CPOK)

TpynoemkocTh

AyI[I/ITOPHbIe 3aHATHA

Koa unaukaropa

Ne Tema qucHUMIIHHBI Beero 3 (13, CPO U JIeCKPUIITOpPa
JI JAOCTHIKEHM S
C3) .
KOMIIeTeHI Uil
1 2 3 4 5 6 7
1 | Marpuiibl ¥ OTIpeACIUTENTN -1 YK-1.1.,
24 4 4 16 Na-2 vK-1.2,,
NJ-1TIK-6.1
2 | CucreMbl JIMHEHHBIX —AITeOPANUYEeCKHX Na-3 vK-1.1,,
ypaBHEHHI 24 4 4 16 nj-4 YK-1.2.,,
N-3TIK-4.1
3 | DneMeHTbI BEKTOPHOM ajreOphl N1-5 YK- 1.1,
26 6 4 16 NJ-6 YK-1.2.
NJI-5TIK- 6.1
4 | MuorowreHsl. KoMruiekcHble uncia. -7 YK-1.1.,
22 2 4 16 Na-8 YK-1.2.,
NJ-7 TIK- 6.1
5 | JIuneliHbIe OTOOPAKEHHS Na-9 VK-1.1,,
22 2 4 16 Na-12 vK-1.2,,
N-9TIK- 6.1
6 | DneMeHThI aHATUTHYIECKON TCOMETPHH. nJ-11 VK- 1.1,,
24 4 4 16 Na-10 YK- 1.2,
N-11TIK- 6.1
7 | OyHKUMM  ONHOM  JICUCTBUTEIBHOM NJ-5 VK- 1.1,
TIEPEMEHHOM 22 4 2 16 NJI-10 YK-1.2.,
NI-11TIK- 6.1
8 |Ilpemen ¢yakiwm. HemnpepbBHOCTH Na-7 yK-1.1,,
yHKImm. 24 4 4 16 NJI-4 VK- 1.2.
NJ-3TIK- 6.1
9 | Juddeperimanmmaoe VCUHCIICHUC Na-9 VK-1.1,,
(bYHKIMY OJTHOM TTIEpEMEHHOM. 34 8 8 18 HUJ-12 YK-1.2.,
NJ-9 TIK- 6.1
| Geonpencncrmit g, . MILLL VK- 11,
ONPENICNICHHBI  WHTEIpal U er(; 32 8 16 /-6 VK-1.2.
NJ-5TIK- 6.1
TIPUJIOKEHIISA)
11 | duddepeHimanbHbie ypaBHESHHSL. Na-3 vK-1.1,,
32 6 8 18 Na-7 K- 1.2,
NI-11TIK-4.1
12 | PanpL /-5 YK-1.1.,
26 6 4 16 Na-12 yK-1.2,,
NJI-9 TIK- 6.1
13 | OyHKIMN HECKOJBKUX TIEPEMEHHBIX. 6 Na-7 VK-1.1,,
30 6 18 Na-10 YK-1.2,,
N-11TK- 6.1
Buja npoMexyTO4YHOM aTTecTALMU
Jk3ameH — 1 cemecTp 36
IK3aMeH - 2 cemecTp 54
Hroro 432 64 64 214




3aounas ¢o

Ma 00y4eHus (MOJTHBIH CPOK)

Tema TUCHMIIIAHBI

TpyroeMkocTh

Bcero

AyIMTOpPHBbIE 3aHATHS

JI

m (3, c3) | PO

Kon
HHAUKATOPA U
JAeCKpUNTOpa

JOCTHKEHUA
KOMIIeTeHIU i

2

7

Martpuiisi 1 ONpeEeTUTENH

29

25

WI-1 VK- 1.1.,
WJI-2 VK- 1.2.,
WJI-1 TIK- 6.1

CucreMsl  MHEHHBIX

YPaBHEHHUI.

AeOpanIecKIX

29

WJ-3 VK- 1.1,
WJ-4 VK- 1.2.,
WJI-3 TIK- 4.1

OrneMeHTBI BEKTOPHOH anreOpbl

25

25

WJI-5 VK- 1.1,
WJ1-6 VK- 1.2.
WJI-5 TIK- 6.1

Muorounensl. KoMIUIeKCHBIE Ymciia

20

20

WJI-7 VK- 1.1,
WJI-8 VK- 1.2.,
WJI-7 TIK- 6.1

JluneiiHbIe OTOOpaKEHNS

30

30

W9 VK- 1.1.,
UJI-12 VK-
1.2., IJ1-9 TIK-
6.1

OJIeMEHTBI aHATTMTHYECKON T€OMETPUM

30

30

WJI-11 VK-
1.1., U1-10
VK- 1.2.,
WJI-11 [IK- 6.1

OIHOU JIeACTBUTEIIBHOMI

DyHKIMH

MIEPEMEHHOM

35

35

V-5 VK- 1.1,
WJI-10 VK-
1.2,
WJI-11 TIK- 6.1

IIpenen
(hyHKIH

(dyHKUMH. HenpepbiBrocTh

39

WJ-7 VK- 1.1.,
UJ-4 VK- 1.2.
WJI-3 TIK- 6.1

JuddepeHimanbHoe ucuncieHre QyHKIMHN
OJTHOM NIEPEMEHHOM

42

38

W9 VK- 1.1,
WJI-12 VK-
1.2., UJ1-9 TIK-
6.1

10

HuterpainsHoe
(HeompeneIeHHBII
OIpe/IETICHHBII
TIPHIIOKEHHS)

HUCYHCJICHUC
HHTETpall,
HHTCrpall nu €ro

39

35

UJI-11 VK-
1.1,
UJI-6 VK- 1.2.
WJ1-5 TIK- 6.1

11

JuddepenimansHbie ypaBHEHUS

32

32

WJ1-3 VK- 1.1,
WJI-7 VK- 1.2.,
WJI-11 K- 4.1

12

Panpr

30

30

W5 VK- 1.1.,
WJI-12 VK-
1.2., U71-9 TIK-
6.1

13

DYHKIMN HECKOJIBKUX MIEPEMEHHBIX

34

34

WUJ-7 VK- 1.1,
WJI-10 VK-




1.2,

HJI-11 IIK- 6.1
Bun npoMe:kyToYHO# aTTecTanun 9
JK3aMeH — ceccus 2
9
JK3aMeH - ceccus 3
Hroro 432 10 10 394

3aounan Gpopma o0yuenns (YCKOpEeHHOe 00yUeHHeE , MOJTHOE YCKOPEHHOe 00yueHue)

TpynoeMkocTh
AyIUTOPHBIE 3aHATHS Kon
JI 113 (JI3, C3)
AOCTHIKEHUSI
KOMIIeTeHI U
1 2 3 4 5 6 7
1 MaTpuiis! ¥ OIpe/IeTATENH 2 nJ-1 VK- 1.1,
29 2 25 -2 YK-1.2.,
N/I-1IIK- 6.1
2 Cucrembl JIMHEHHBIX -3 YK- 1.1,
amreOpaniecKnX ypaBHEHHH. 29 2 2 25 Na-4 YK-1.2.,
N/I-3 11K- 4.1
3 DeMeHTHI BEKTOPHOM na-5 YK-1.1.,
ayreOpbI 25 25 N/1-6 YK- 1.2.
N/1-5 K- 6.1
4 Muorounensl. KomruiekcHbie -7 YK- 1.1,
rcTa 20 20 NJI-8 YK-1.2.,
NJ1-7 IIK- 6.1
5 JIvHeHbIE OTOOPaXKEHHST Na-9 VK- 1.1,
30 30 nJ-12 VK- 1.2,
N/1-9 IIK- 6.1
6 DJIEMEHTBl  AHATUTUYECKON nJa-11 VK- 1.1.,
TEOMETPHH. 30 30 NJ-10 VK- 1.2,
NJI-11 TIK- 6.1
7 DyHKIMM OJTHOM -5 VK- 1.1,
JICHCTBUTEITLHON TIEPEMEHHOM 35 35 N/I-10 YK- 1.2,
NJI-11I1K- 6.1
8 IMpenen (yHKImm. NJ-7 YK- 1.1,
HenpepbIBHOCT hYHKIHH 39 2 2 35 -4 YK- 1.2.
N/1-3 IIK- 6.1
9 JuddepenimansHoe -9 VK- 1.1,
VICUHCTICHHE (DYHKIMU OTHOH | 42 2 2 38 NI-12 VK- 1.2.,
TIEPEMEHHOI NJ1-9 TIK- 6.1
10 MHrerpaibHoe  MCUHCIIEHHE WI-11 VK- 1.1,
(HeONPENCNICHHLIIE MHTEIPAL, | o7 37 | W6 VK-1.2.
ONpEJIENICHHBIA  MHTErpal 1
€ro NPHIOXKEHHsT) WIS TIK- 6.1
11 Huddepentmanbrbie UI-3 VK- 1.1,
ypaBHEHHS 34 34 Na-7 vK- 1.2,
NJI-11TIIK- 4.1
12 Psytet HJI-5 VK- 1.1,
30 30 N-12 YK-1.2.,
NJ/1-9 IIK- 6.1
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13 DyHKIMH HECKOJIBKHX NJ-7 YK-1.1.,
HEpEMEHHBIX 34 34 NJ-10 YK-1.2.,
NJI-11IIK-6.1
Buja npoMexyTOYHOM aTTeCTALNH 9
Ik3aMeH — ceccus 2
JK3aMeH - ceccus 3 9
Hroro 432 8 8 398

Pa3nen 3. ConeprxkaHue AUCHUIIMHBI
3.1. Coagepxanne TUCUUIIMHBI

Paznen JIuHeiiHas ajredpa c 3jieMeHTAMH AHAJIMTUYECKOH reoMeTpHHU

Tema 1. MaTpuusbl 1 onpeaeJuTe/

Marpunsl. Buasl marpui. Onepanuu Haj matpuiaMmu. OnpenenuTesad U UX CBOMCTBA.
MuHOpSI 1 anredpandecKue JOMOTHEHUs. Bbraucienue onpeaenuTeneid n-ro mopsaKa.

OObpatHas marpuia, e€ cBoiicTBa. Heobxoaumoe u JOCTaTOYHOE YCIOBUE CYIIECTBOBAHUS
0o0paTHOM MaTpuIbl. AJTOPUTM BBIYHCICHUS O0OpaTHOW Matpuipl. Panr martpunsl. Panr
CTyIMeH4aToi matpuilbl. Hem3MeHHOCTh paHra mpu 3J€MEHTapHBIX MPEeoOPa30BAHUAX MATPHUIIBL
Kpurepuii inHeliHON HE3aBUCUMOCTH CTPOK (CTONOIOB) MaTpHIlbl. Teopema o paHre MaTpHIIbI.

Tema 2. Cucrembl IMHEHHBIX ajiredpandeckux ypapuenuii (CJIAY)

Cucrembl JTHHEHHBIX anreOpanueckux ypaBHeHUil. OcHoBHbIe TOHATUS. CHCTEMBI n
JUHENHBIX YPaBHEHUH € h iepeMeHHbIMH. MeToa o0paTHoit Mmatpuiel. Meton Kpamepa.

Meron T'aycca. CucremMbl m JMHEHHBIX YpaBHEHMM C n HepeMeHHbIMU. Teopema
Kponekepa-Kanemmm 0 COBMECTHOCTH CUCTEMbBI YPABHEHHUIA.

OpnHoposHas cucTema JMHEHHBIX ypaBHEHHH, e€ cBoiicTBa. DyHAaMEeHTallbHAsA CHUCTEMa
pemennii. Teopema o (GyHAAMEHTAIBHBIX PELICHUSAX OJHOPOAHOHM cucTembl. OOIee perieHue
CHUCTEMbI HEOJHOPOIHBIX JTUHEHHBIX YPaBHEHUN.

Mogens JleoHThEBa MHOTOOTPACIeBO SKOHOMUKU. [IpoaykTuBHbIE MOsienu JIeoHThEBA.
Kpurepun npoaykTUBHOCTH.

Tema 3. DjieMeHTBHI BeKTOPHOM ajredpbl

Ckansipable 1 BEKTOpHbIE BeIMUMHBL. JINHENHbIe onepaiuy HaJ BekTopaMu. KoopauHaThl
BEKTOpa. YTOJI MEXKAYy ABYMs BeKTOpaMu. IIpoekius BeKTopa Ha OChb U COCTABIIAOIIAs BEKTOPA
0 OcU. BeKTOpel B TpEXMEPHOM IpPOCTpaHCTBE. Pa3noxeHue BEKTOpa Ha COCTABISIOIIKE IO
ocsM KoopauHaT. Hanpasinsrone kocuHychkl BekTopa. OpTOHOpMUPOBAaHHBIN 0a3uc.

VYcnoBue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHOE TPOM3BEACHHE BEKTOPOB M €ro CBOMCTBA. BeKkTOpHOE Npou3BeneHUue, €ro
cBoiicTBa. CMelIaHHOE MPOU3Be/IeHNE TPEX BEKTOPOB, €r0 CBOWCTBA, F€OMETPUUYECKUI CMBICIL.
VYcnoBre KOMIUTAHAPHOCTH TPEX BEKTOPOB.

[ToHsiTHE NMHEWHOrO0 BEKTOPHOrO MPOCTPAaHCTBA. BEKTOp B N-MEPHOM NPOCTPAHCTBE.
JluHeltHass 3aBMCUMOCTh M HE3aBUCHUMOCTb BEKTOpOB. Pa3mepHOCTb M 0a3uc BEKTOPHOTO
npocTpaHcTBa. PasnoxeHue BekTopa mo 0Oasucy. Marpuia nepexosna K HOBOMY 0Oa3ucy U ee
cBoiicTBa. JInHeiHble noanpocTpancTBa. EBKIMIOBO mpocTpaHcTBO. CBOMCTBA JUIMHBI BEKTOPA.
OpTOHOpMHpPOBaHHAsA cUCTEMa BEKTOPOB. OpTOrOHAIIBHOE JOIIOJIHEHHE, €r0 CBOMCTBA.

Tema 4. Muorousiensl. Komniekcubie yucia. (3jieMeHThI BbICHIEH ajredpbi)

Muorounensl. [lelictBus ¢ MHorowieHamu. Cxema ['opHepa.

Kommekcuble uncna. OCHOBHbIE onpeeneHns. KoMIiekcHast iIoCcKoCTb.

Anrebpandeckasi ¢opMa KOMIUIEKCHOTO 4ucia. J[eHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMH.
Tpuronomerpudeckas ¢dopma KoMiiekcHOTo uucia. [lokazarenbHas ¢(opma KOMILIEKCHOTO
yucia. Crenenb KOMILIEKCHOTo ynciia. KopeHb N-il cTeneHn U3 KOMILUIEKCHOTO YUCIA.
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Tema 5. JIuHeliHble 0TOOpPaKEHUSsI

JIuneitapie otoOpakeHus. OCHOBHbIC MOHATUSA. JIMHEHHBIE ONMEepaTopbl U UX CBOWCTBA.
Marpuubl oneparopa B pa3HbIX 0a3ucax.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAYCHUS JINHEHHOTO oneparopa. HezaBrucuMocTh
COOCTBEHHBIX BEKTOpOB. CUMMETpHUYHBIN oneparop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.

KBagpatnunsie ¢opmel. IIpuBenenne kBaapaTudHoil (OpMBI K KaHOHUYECKOMY BHIY.
Kpurepuii CunbBectpa.

Tema 6. DJjieMeHTHI AHAJTUTHYECKOH reOMeTPUH

[IpsiMass Ha TMJIOCKOCTH. YpaBHEHHE NPAMONM C YrioBbIM Koddduuumentom. OOrmee
YpaBHEHHE MPSIMOM M €ro 4acTHble ciiydan. Touka rnepecedeHus] NpsMbIX. Y paBHEHUE MPSIMO,
IIPOXOJAILEH 4Yepe3 JAHHYI0 TOUYKY B 33JaHHOM HAIPABJICHHUM. YPAaBHEHHME ITydKa HPSAMBIX.
VYpaBHeHue NpsMOH, MPOXOAAIIEH Yepe3 JIBE JaHHble TOUKU. BhlunMcieHue yriia Mexnay AByMs
IPSAMBIMU. Y CIIOBHS NMApaJIENbHOCTH M INEPHNEHAMKYIIPHOCTH IABYX IpsMbIX. PaccrosHue ot
TOYKHU JI0 TIPSIMOIA.

Kpussie BTOporo nopsiaka. OKpyXHOCTb, JJUIHIIC, TUIIepOoIa 1 mapadoia (X cBoiicTBa U
KaHOHMYEeCKue ypaBHeHus). [IpuBeneHue oOIIEero ypaBHEHUS KPHUBOH BTOPOTO MOpAIKa K
KAaHOHUYECKOMY BH]LY.

[Iimockocth. YpaBHEeHUE IOBEPXHOCTH. HOpMallbHBIM BEKTOpP IIJIOCKOCTH. Y PaBHEHHE
IUTOCKOCTH, TPOXOAAIIEH depe3 AaHHyl Touky. OOIee ypaBHEHHE ITUIOCKOCTH M €r0 YacTHBIC
ciiydad. YToJl MEXAY IUIOCKOCTSMHM. YCJIOBUS NApajuIeIbHOCTH M NEPHEHIUKYJIIPHOCTH ABYX
mockocrer. Touka nepecedeHns TpEX MIIO0CKOCTEN.

[Ipsimas B mpoctpanctBe. OOmme ypaBHEeHHsS mpsiMoil. BekTopHoe ypaBHEHHE MPSMOM.
[Tapamerpuueckue ypaBHeHHs npsamon. KaHoHHUYeckre ypaBHEHUS NPSAMOM. Y paBHEHUS MPSAMOM,
MPOXOJAILIEH 4Yepe3 ABE TOYKU. YTOJI MEXAY JABYMs MPSMBIMHU. YCIOBHS MapaluieIbHOCTH U
NEPIEHIUKYIAPHOCTH MPSAMBIX.

[IpsmMas ¥  IJIOCKOCT B MPOCTPAHCTBE.  YCIOBUS  MApPaUIEIbHOCTH U
NEPHEHAUKYIAPHOCTH NPSAMOM M IUIOCKOCTH. ToOdYka IepecedeHus MHpsAMOM € INUIOCKOCTBIO.
Paccrosinue ot Touku 1o miiockocty. [Iydok miockocTeil.

Pasnen MaremaruyecKuil aHaIu3

Tema 7. ®yHKIUM OHOM AEHCTBUTEILHOM NEPEMEHHOM

[Tonsitne mHOXecTBa. Jlornueckne cumBoibl. Onepanny HajJ MHOKeCTBaMHU. UMCIIOBbIE
MHokecTBa. [lonstne dynkuuu. CrocoObl 3ananus ¢yHKIMH. OCHOBHbIE CBOMCTBA (DYHKIIMH.
OcHOBHBIE 37IeMEHTapHble QYHKIMU U UX TPApUKH.

Onementapabie ¢yHkiuu. OOpatHas ¢yHkius. Cnoxuas ¢yHkiusa. Knaccudukanuys
¢ynkuuii.  IIpeoOpazoBanue rpaduxoB. HesBHble  ¢yHkuun. @DyHKIUM, 3aJaHHBIE
apaMeTPUUYECKHU U B MOJIIPHBIX KOOPJMHATAX.

Tema 8. IIpenen pynkuuu. HenpepoiBHOCTL pyHKIMIH

IIpenen d4uCiIOBOM IOCIENOBATENBHOCTM M €ro reoMeTpudeckuili cmeici. llpenen
MOHOTOHHOW OTpaHUYEHHOM ocnenoBarenbHocTh. Yncro e. Hatypansabie norapudmel. [Ipexen
¢GyHKIUY B 0€CKOHEUYHOCTH U B Touke. OJHOCTOPOHHUE Mpe/iesibl (YHKIINH.

beckoneuno maneie pynkiun. Orpanndennble pyHkiuu. beckoneuno 6omibive GyHKIMHA
U UX CBA3b ¢ OECKOHEYHO MAJIBIMU (DYHKLIUSMH.

OcHoBHBIE TeOpeMbI 0 npeaenax. [IpuzHaku cymectsoBanus npenena. llepssiii u BTopoit
3aMevarenpHble  mpenensl. CpaBHeHHME OECKOHEYHO MalblXx (YHKUME. OKBUBAJIEHTHBIE
0eCKOHEYHO MaJible (DYHKIUH.

HenpepbIBHOCTD (hyHKIIMU B TOUYKE M HA cerMeHTe. TOUKM pa3phiBa U UX KIacCUPUKAIIHS.
Onepauuu Hajg HenmpepbelBHBIME  (yHKUusAMU. HemnmpephIBHOCTH 37€MEHTapHbIX (YHKIIHA.
OcHOBHBIE CBOICTBA HEMIPEPBIBHBIX (DYHKIIMHA.
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Tema 9. ludppepenunanbHoe ucuncjieHue (GyHKIUN 0HO MepeMeHHOH

[Ipupamienue aprymeHTa W mpupaiieHue (yHKUUH. 3a7a4yd, MPUBOASAIINE K MOHATHIO
npousBoaHo. Onpenenenue npousBoaHon. JAuddepeHnupyemocts GyHkuu. ['eomerpuyeckuii
U MEXAHWYECKHMM CMBICI IPOU3BOJHOW. 3aBUCHUMOCTb MEXKIY HEIPEPHIBHOCTBIO U
muddepennmpyemocteio Gyakuuu. [IpaBuna muddepentmpoanus. [IpousBoaHas CIOXHOU U
oOpartHo# QyHKIWiA. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX (hyHKIMH. Tabauiia Mpou3BOAHBIX.

HuddepennmpoBanre HesBHBIX (yHKImA. luddepeniupoBanne (QpyHKIMM, 3aTaHHBIX
[IapaMETPUYECKUA. YPAaBHEHUE KacaTeIbHOM M HOpManu K KpuBOW. IIpom3BomaHble BBICIIMX
nopsAAKOB. MeXaHH4eCKUil CMBICI MPOM3BOAHON BTOPOTO MOPSAAKA. DKOHOMHYECKUN CMBICI
POU3BOJHON (IpeAebHbIE BETUYHHBI, YTACTUYHOCTD (PYHKIIUH).

Huddepennman GyHkuuu U ero reoMmerpudeckuii cMbici. ColicTBa nuddepenmnmana.
Huddepenuman  cmoxHodt  Qynkuuu.  MuaBapmantHocTh  opmbl  auddepennumana.
Huddepeniipanbl BRICIIMX TOPSIKOB.

Hexoropsie Teopemsl o auddepeHpyemMbix QyHKIUAX: Teopema depma, TEOpeMbl O
cpennem 3HaueHun (Pomms, Jlarpaxka, Komm). ®@opmyna Teiopa. PasmoskeHne HEKOTOPBIX
¢yukumii no popmyne Maxknopena. [lpasuio Jlonurans packpbITusi HEONPEEIEHHOCTEN.

HeoOxomumble W AOCTaTOYHbIE YCIOBHUS BO3pACTaHUA U YObIBaHUS  (YHKIIHH.
HeoOxonumoe n 1ocraTouHble yCIOBHS CyIIECTBOBaHUS dKcTpemyma ¢yHkiuu. Hanbombiuee u
HaUMeHblllee 3HaueHUs (QyHKIMU. BBIMykaocTs M BOTHYTOCTh Tpaduka ¢yHkuuu. Touku
nepern6a. AcuMnToTsl rpaduka GyHkipr. O0mas cxema ucciae1oBanus GYHKIUH U TOCTPOCHHE
e€ rpaduka.

[IpubnkeHHOE pelleHue ypaBHEHMM (HaxoxkaeHue Irpy0o NpUOIMKEHHBIX 3HAYEHUH
KOpHEH rpauueckuM METOJO0M, YTOYHEHHE HAaWJEHHBIX 3HAYCHUH KOpHEH METOIOM XOpA U
KacaTeJIbHBIX).

Tema 10. UaTerpajibHoe ucumncieHne (HeompeaeJdeHHbINI HHTErpaJj, onpeeeHHbI
HHTErpaj v ero NpuJI0KeHHs )

[TepBooOpa3Hass (QyHKIMKM © HEONpeneNeHHbI WHTEerpad. (OCHOBHBIC CBOWMCTBa
HEONpeAeIeHHOro uHTerpaia. Tabmuna OCHOBHBIX — MHTerpajgoB. (OCHOBHBIE — METOJbI
UHTETpUpPOBaHUs (METOJ PA3JIOKEHHUs, METOJ] 3aMEHbl MIEPEMEHHOM, METO/I HHTETPUPOBAHUS 11O
YacTsM).

WuTerpupoBaHie panvoHaJbHBIX (QYHKUMNA. VIHTErpupoBaHuE TPUTOHOMETPUUYECKHX
GyHKIUIA. WuTerpupoBaHue HEKOTOPBIX HUPPALMOHAIBHBIX (GyHKUuH. WMHTerpansi, He
BbIpaXKaroIyecs 4epe3 3JeMeHTapHble (PYHKIINU.

3ajaud, TPUBOAAILIME K ONpPEACIEHHOMY uHTerpainy. MHterpampHas cymma.
OnpenienieHHBI  HMHTETpPAJl W €ro TEeOMETPUYECKHil cMmbIci. Teopema CyIIeCTBOBaHUS
onpenenéHHoro uHrerpana. OCHOBHBIE — CBOMCTBAa OIPEAEIEHHOrO HHTerpana. Teopema o
cpenHeM 3HaueHMH. OTMpeneneHHbI WHTErpajll ¢ NEpPEeMEHHBIM BEPXHMM HPEEIOM U €ro
pOM3BOJHASA 1O 3ToMY Tpeneny. @opmyna Herorona-JleiiOnuma.

OCHOBHbBIE METOJIbl BBIYMCIICHHMS OIPEAEICHHOT0 MHTEerpana (3ameHa MEepeMEHHOW u
UHTETPUPOBAHUE 10 YacTIM B ONpeAeTIEHHOM HHTerpaine). I'eomeTpuyeckue NPHIOKEHUS
ompenenéHHoro  wHTerpasia.  HecoOctBeHHBbIe  MHTerpaibl.  Vcmonb3oBaHWE — MOHSTHUS
OIPEENIEHHOIO HHTErpajga B 3KOHOMHUKE.

Tema 11. Inddepennnanbabie ypaBHEeHUs

Huddepennuanbuple  ypaBHeHUs. OCHOBHbIE TIOHATHS. 3ajaud, NPUBOASAIIUE K
muddepeHnaIbHbIM - ypaBHEeHUSIM.  JuddepeHnnanbable  ypaBHEHUS MEPBOTO  MOPS/IKA.
Pemenne, rpaduxk  pemeHuss — (MHTerpasibHas ~ KpuBas). ['eomeTpuueckuid  CMBICI
muddepenumansHoro ypaBHeHusa. M3oknmua. OOmiee W vacTHoe pemieHus. Teopema o
CYILIECTBOBAHUH U €JUHCTBEHHOCTH PEIICHHUS.
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VYpaBHEHHS TIEpBOrO TOpPSIKAa C Pa3ACSIONMMHUCA TepeMeHHbIMU. OIHOpPOIHBIC
nuddepeHnranbabie YypaBHEHHS MIEPBOTO Mopsiaka. JInnelineie auddepeHImanbHble ypaBHEHUS
nepBoro nopsiaka. YpasHenue bepuymm. YpaBHeHue B monHbIX auddepernnanax. YpaBHEHUS
Jlarpanxa u Knepo.

Huddepennmanpaple  ypaBHEHHS BBICIIUX TOPSIKOB. YpaBHEHHUS, JOMYCKAaIOLIHEe
NOHWKeHHe mnopsaka. JluneliHsle oxHOpoaHble nubQdepeHlranbHble YpaBHEHUS BTOPOTo
HOpsiIKa  C TIOCTOSHHBIMH Kod(¢urmentamu. JIuneitHble oqHOpOAHBIE TU(QepeHInaIbHbIC
ypaBHEHHUS N-TO TOpsAKa C TMOCTOSHHBIMU Kod(dduuuentamu. JIuHeiHble HEOTHOPOIHBIC
muddepeHnnanbHble  YpaBHEHHsT BTOPOTO TMOPsSAKAa  C  TOCTOSHHBIMH  KOX(PHUIMEHTaMH.
Hcnonp3oBanue quddepeHnanbHbIX ypaBHEHHH B SKOHOMUYECKON JUHAMUKE.

Tema 12. Paabl

UYucnosble psibl. OcHOBHBIE NOHATUA. Psan reomerpudeckoit nmporpeccuu. CXoauMoCThb
psna. [Ipocreiinme cBoiCTBa YMCHAOBBIX psoB. HeoOX0quMBIi ITPHU3HAK CXOAUMOCTH YUCIOBOTO
pana. 'apmonnueckuii psia. JlocTaToYHbIE IPU3HAKU CXOAMMOCTH 3HAKOIIOJIOKUTEIBHBIX PAIOB:
IPU3HAK CpaBHEHUs, pu3HaKk JlanamOepa, nurerpanbHblil npusHak Kommu. 3Hakodepenyromuecs
psanbl, npusHak JleiOHuna. 3HakomepeMeHHblEe psAbl. JlocTaTOuHBIH NpPU3HAK CXOAMMOCTH
3HaKOMNEPEMEHHOI 0 psifia. AOCOIIOTHAS M YCIOBHAs CXOUMOCTb. OCTaTOK psja U ero OLEHKa.

OynkpoHanbHble psaabl. OOmMacTh CXOOUMOCTH (DYHKIHMOHAIBHOTO psina. [IpaBuibHO
cxonsumecs (pyHKIMOHAIbHBIE PsI/IbI M UX CBOMCTBA.

Crenennbie psinpl. OOIacTh CXOAMMOCTU CTeneHHOro psnaa. Teopema AobGens. Pamuyc
CXOJIMMOCTH, MHTepBasl cxoauMocTu. CBoiicTBa cTeNeHHBIX psAnoB. Pasnoxenue QpyHKuuil B
crerieHHble psabl. Psn Teiinopa. PasnokeHue HEKOTOPBIX AIIEMEHTApHBIX (YHKUUH B pPSIbI
Teinopa n MaxkiiopeHa.

Tema 13. ®yHKUMU HECKOJIbKHX MePeMEHHBIX

@YHKIMU HECKOJBKUX MepeMeHHbIX. OCHOBHbIE NOHATHS. DYHKIMSA JBYX NEPEMEHHBIX U
e€ obnacte onpenenenus. ['padpuk pyHKImMM 1ByX nmepeMeHHbIX. [IoHsATHE O MHOXKECTBE (JIMHUN)
ypoBHS (DYHKIIMM JBYX IMEPEMEHHBIX. DKOHOMHYECKHE WILTIOCTpauuu (GyHKIHMH crpoca H
MpeIoKeHUsI, PYHKIIUS TIOJIE3HOCTH, MPOU3BOICTBeHHAs (PpyHkiwus). [Ipenen u HeMpephIBHOCTH
GbyHKIIMM HeCKONbKUX TnepeMeHHBIX. [lonstue obnactu. Touku pa3peiBa. CBoiicTBa (QyHKIHUH,
HEMPEPHIBHBIX B OTPAaHUYCHHON 3aMKHYTOW 00JIacTH.

YactHble mpou3BoIHbIE. ['€OMETpUYECKUIT CMBICT YaCTHBIX MPOU3BOIHBIX (DYHKIHH JABYX
nepeMeHHbIX. YacTHbIE MPOW3BOAHBIE BHICHIUX MOPSAKOB. [lomHb auddeperiman GyHKIUNA
HECKONBKUX  mepeMeHHbIX. JluddepeHuupoBaHue CIOXHBIX M HESBHBIX  (DYHKIIMA.
Huddepennmansl Beicux nopsiakoB. [IpousBoanas mo HampasieHuio. ['pamueHT (QyHKIHH.
KacarenpHast ni10CKOCTh U HOpMailb K TOBEPXHOCTH.

OkcTpeMyM (GYHKIUM JBYX TepeMeHHBIX. HeoOXxomuMmble W TOCTaTOYHBIE YCIIOBUSA
CYLIECTBOBAaHUS OHKCTpeMyma. Haumbonpiiee W HauMeHbIee 3HAuUeHUS (QYHKIUHU JBYX
MEPEMEHHBIX. Y CIIOBHBIA 3KCTpeMyM. Merton mHoxuTteneu Jlarpanxa. @yHKIIMU HECKOJIBKUX
MEPEMEHHBIX B IKOHOMUYECKON TEOPHUHU.

DNeMEHThl HWHTErPaIbHOTO WCUUCIACHUS s (DYHKIMH HECKOJbKHX IEPEMEHHBIX.
[TonsaTHe, cBOMCTBA U OCHOBHBIE METOJIbI BBHIYMCIICHUSI KPAaTHBIX MHTErpasioB. KpuBosnHeliHble
WHTETPAJIbl: TIOHSTHE, KITaCCU(PUKAIIHS, CTIOCOOBI BHIYUCIICHHS.

BekropHoe none. BekropHble TUHUU.

Hupkynsuus, porop BekTopHOro nojst. IlorenmmansHoe mone. [TI0ToOk BEKTOPHOTO MOJIst
4yepe3 NOBEPXHOCTh. J(uBepreHuus.

3.2. ConepxaHue NPAKTHYECKOr0 0J10KA M CHMILIUHbBI
Ounas popma 00yueHus (NOJHBIH CPOK)

Ne | Tema npakTHYeCKOr0 (CEMHHAPCKOrO0, J1a00PATOPHOI0) 3aHITHUS
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1 2

113 1 Martpuiisl 1 oniepaniuy HaJl HUMU. Beraucienue onpenenureneid n-ro nopsijaka

113 2 Haxoxxnenne oOpaTHOM MaTpHITBL. PereHie MaTpidHbIX YpaBHESHMI

113 3 CJIAY u Merojib ux pertieHus (MeTos1 00paTHol MatpHipl, Merox Kpamepa, meron [ aycca)

113 4 CucTeMbl TMHEHHBIX OJJTHOPOTHBIX ypaBHeHHH. DyHIaMeHTAIbHAS CHCTEMA PEILICHUH.

1135 Bekrops! u onepanuu Hal HUMU

113 6 CranspHOe W BEKTOpHOE IIpon3BeacHMI. CMeIanHoe IPON3BEACHIE TPEX BEKTOPOB

1137 KomruiekcHbIe drciia 1 onepariy HaJl HUMH. AJreOpandecKkasi, TPUTOHOMETpHUIEeCKas,
rokaszarebHast GOpPMbI KOMIUIEKCHOTO YHCJIA.

113 8 KommiekcHble unciaa. CTeneHb KOMIIIEKCHOI'O YKCIIA. KOpeHb N-¥ CTEICHHU U3 KOMILICKCHOTO
qucia.

1139 CoOCTBeHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHHS TMHEHHOTO orepaTopa.

1310 | Ksagpatuunble GOpMBI

1311 | Ilpsmas Ha mnockoctH. KpuBble BToporo mopsijaka

I13 12 | Tlmockocts. [Ipsimast B mpocTpaHCTBE

13 13 | OyaKimm o1HOM IeHCTBUTENBHOM ITepeMEeHHON: peoOpa3oBaHme TpaduKoB

113 14 | TIpemen 9ucioBOM HOCIIEIOBATELHOCTH

113 15 | TIpenen dynxipn. HenpepbIBHOCTS (yHKIMIA

11316 | Tpoussoanast u muddepentman GyHKIMI 0JJHON HE3aBUCHMOH ITepeMEHHON

11317 | IlpaBuno Jlonurasus pacKpbITHs HEONpPeAeaEHHOCTEH.

I13 18 | Okcrpemym pyHKITNH

[13 19 | HccnenoBanme dyHKIMH cpeacTBamMy UG GEPEHITMAITFHOTO UCUHCIIEHHS M TTOCTPOSHHE e€ Tpadurka

I13 20 | HeonpeneneHHbIH HHTETpall; OCHOBHBIE METOIbI MHTCTPHPOBAHKS

I13 21 | HeonpeneneHHsIH HHTEpaT; OCHOBHBIE METOIbI MHTCTPHPOBAHKS

I13 22 | OcHOBHBIE METOIBI BEIYMCIICHUS OIPE/IETICHHOTO MHTErpaia.

I13 23 | T'eoMeTpryecKre MPUIIOKEHMsI ONPEASIEHHOIO UHTErpasa

13 24 | IuddepenumansHbie ypaBHeHus riepBoro nopsiaka. JuddepeHmaisapie ypaBHEHHS IIEPBOTO
IOpsiAKa ¢ pasaeasaOIMMUCS IEPEMEHHBIMU.

[13 25 | JIuneiinsle quddepeHImanbHble YpaBHEHHUS IEPBOTO TOPSIKA

11326 | JubdepennmansHple ypaBHEHHsI, TOMTYCKAIOIINE TTOHIDKEHUE MOPSAKA.

13 27 | Jluneitapie quddepeHnranbHbIe ypaBHEHHSI BTOPOTO TIOPSIKA C MIOCTOSTHHBIMHU
K03 duIMEeHTaMH.

I13 28 | Pamel. HccnenoBanve CXOMMOCTH psia

[1329 | Pasnoxenue pyHkmii B creneHHble psapl. Psn Teiinopa. PasnoxkeHre HEKOTOPBIX 3JIeMEHTaPHBIX
¢yskimii B psyipl Teitopa 1 Maksiopera

113 30 | TIpowsBozmbIe U T hepeHIHAbI (PYHKIIMI HECKOIBKHX MePEMEHHBIX

113 31 | IIpousBomHas 1o HarparieHwro. | payenT

I13 32 | DkcrpeMyM (hyHKIMH JIBYX HE3aBUCUMBIX IIEPEMEHHBIX

3aounas popma o0yueHus (MOJTHBIN CPOK)

Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOI0, J1a00PaTOPHOI0) 3aHATHS

1 2

13 1 Martpuiibl U ONIPEACITUTEINH.

113 2 CJIAY u merozip! ux perieHus (MeTos1 00paTHoi MaTpuibl, Meton Kpamepa, Meton ["aycca)

113 3 [penen dhynkimm. HenpepbBHOCTL QyHKITHI

113 4 IponsBoanast u muddepertman GyHKIMI OJHOH HE3aBUCHMON IIEPEMEHHOM

1135 I/IHTel"paJ'H:HOC HNCYUCIICHUC: OCHOBHBIC MCTOIbl UHTCTPHUPOBAHUS

3aouHasn Gpopma 00yueHus (YCKOpeHHOe 00yUeHHe , MoJHoe YCKOPEeHHOoe 00y4Yenue)

Ne TeMa NpPaKTHYECKOI0 (CEMHHAPCKOT0, J1A00PATOPHOI0) 3aHATHS

1 2

13 1 Martpuiibl U ONIPEACITUTEINH.

1132 CJIAY un meronp! ux perienns (MeTof] oopatHoi Matpuiibl, Metont Kpamepa, meron aycca)

113 3 [penen dhyrakimm. HenpepbiBHOCTL QyHKIHI

113 4 IpowmssoaHast u auddeperiman pyHKIHN OTHON HE3aBUCUMOM TIEPEMEHHOM
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3.3. O6pa3oBare/ibHbIe TEXHOJIOTHHI
Ounas ¢popma o0yueHust (MOJHBII CPOK)

Bun ®opma / MeToabl o
o yueOHOr 0
Ne Pasznen, Tema 3ansaTHS y4eOHOoro HHTEPAKTHUBHOIO
3aHATHS 00y4eHHs Bpement
1 2 3 4 5
Martpuupsl 1 onepanuu HaJ HHMIL. KommbiotepHas
1 | Beruucinenue onpeaenurenieii n-ro I13 100
CUMYJISILINS
nopsiiKa
5 Haxoxnenne o0paTHoi MaTpuiibl. Pemerre KomnsrorepHas 100
MAaTPUYHBIX YPaBHEHUI I3 CUMYJISIIUS
3 CJIAY u METOIIBI UX PEIICHUS Kommsrorepras 100
113 CAMYJISILUS
CkanspHOe U BEKTOPHOE
4 | MPOM3BENCHNA. CwMmerannoe I13 Komrmsrotepnas 100
Npou3Be/IeHHE TPEX BEKTOPOB CUMYJISILUS
Ipenen ¢pyrakmm. HempepsBHOCTS [IpakTrHueckoe
(byHKIWI 113 3aHATUE —
5 KOJUIEKTUBHAS 100
MBICIIUTEIbHAS
JESITETbHOCTh
HccnenoBanve QyHKIMH CPEACTBAMU MeTox MO3FOBOrO
6 | muddepeHIaTPHOTO HCUHCICHUS U 113 100
noctpoerue eé rpaduka. HrypMa
IIpaBuno Jlonurans packpbITUA IIpakTuky™m 1o
HEONPEEeIEHHOCTEN. peuIeHuIo 3a1ay —
7 m paboTa B MaJIbIX 100
rpymnmnax
(xoomepaTuBHOE
o0OydeHue)
HeonpenenenHslil MHTErpast: OCHOBHBIE
METOJIbI HHTCTPHPOBAHIT (METOZL MeTtoa MO3roBoro
8 Pa3/IONKEHHA, MCTOJL 3AMEHEI I13 rrypma 100
NepeMEeHHON, METOJl MHTETPUPOBAHMS
10 YacTsIM).
OCHOBHBIE METOIbI BEIUMCIIEHHS IIpakTuky™m 11O
ONPEIIENIEHHOTO MHTErpaia. peILIeHHIO 3a1ay —
9 I'eomeTpuyecKre MPHIOKEHUS m3 paboTa B ManbIx 100
ONpeIENIEHHOTO MHTErpaia (BIYHCIICHHE rpymmnax
TUIOINAACH TIOCKUX (PUTYD, BHIUUCIICHHUE (xoomepaTuBHOE
00BEMOB TeN BpallleHNs). o0OyueHue)
Juddepenimanbaple ypaBHEHHS IEPBOTO [IpakTukym no
niopsinka. JluddepeHimansHbie ypaBHSHMs PEIICHHUIO 331249 —
10 | MepBOTO MOPSKA € Pas/IENAIOIIMACS m paboTa B ManbIx 100
NePEMEHHBIMH. rpymmnax
(xoomepaTtuBHOE
o0ydeHme)
Jluneitabie udpepeHunanbHbIe [IpakTrky™m o
YpaBHEHUS [IEPBOTO MOPSAKA pelIeHHIo 3a1ay —
11 3 paboTta B MaJIbIX 100
rpymmnax
(xoomepatuBHOE
o0ydeHme)
12 JuddepeHimanbHbie ypaBHEHHS, m [IpakTuky™m 1o 100

JA0IyCKaromye NOHMXKCHUC TOPS KA.

PCHICHUIO 3a1aY —
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paboTa B ManbIx
rpymmax
(xoomepatuBHOE
o0yueHue)

Jluneitasre nuddepeHnraipHbe
YPaBHEHHUS BTOPOTO TIOPSIIKa C
MOCTOSTHHBIMU KO3 PUINEHTAMH.

[IpakTuky™m o
pEILIeHHIO 3a1ay —
paboTa B MaJIbIX

13 I13 100
rpymmnax
KOOIIEpaTHUBHOE
( p
o0OydeHue)
Paznoxenne hyHKUMIA B CTENIEHHBIE PSIBL. Teximsi-
14 Psn Teitnopa. Pa&no;erune HEKOTOpbIX 1 Ty — 100
37IeMeHTapHBIX (QYHKLWI B pans! Teinopa
1 MaksopeHa
[ponsBomHbIe 1 AU PepeHIATBI [MpakTukym no
I HECKOJIBKHX ITEPEMEHHBIX CIICHUIO 3a1a4 —
yHKIwiA epe p
15 m paboTa B MaJIbIX 100
rpymmnax
KOOIlepaTHUBHOE
( p
o0yueHue)
OkeTpeMyM (QYHKIHH JIByX HE3aBUCUMBIX [MpakTukym no
TIePEMEHHBIX PEILIEHUIO 3a1a4 —
16 m paboTa B MaJIbIX 100
rpymmnax
KOOIlepaTHUBHOE
( p
o0OyueHue)
Hroro % 25%
3aounas popma o0yueHus (MOJHbIH CPOK)
Bun ®opma / MeToabl o
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPAKTHBHOIO 7o yuebuoro
3aHATHSA 00 ppement
YueHust
1 2 3 4 5
1 CJIAY u MeToaps! UX PEelCHMUS. m Kommnbrorepnas 100
CUMYJISILNS
[penen dhyrakimm. HerpepsBHOCTE QyHKIHI [IpakTukym o
peLIeHHIO 3a1ay —
9 m3 paboTa B MaibIxX 100
rpymmnax
(xoomepatuBHOE
o0OyueHue)
3 WnTterpanbHoe MCUUCTICHNE: OCHOBHBIE m3 MeTto MO3TrOBOTO 100
METOJbI HHTETPUPOBAHHUS mITypMa
Hroro 30%
3aounasi popma o6yuenus (yCKOpeHHOe 00y4eHHeE , 0JIHOe YCKOPeHHOoe 00yueHue)
Bun ®opma / MeToasl o
Ne Pasznen, Tema 3aHsaTHS yueOHOro HHTEPAKTHBHOIO 7o yuebHoro
3aHATHSA 00 Bpemetu
Y4eHust
1 2 3 4 5
1 CJIAY u MeTops! UX peleHMUs. m Kommnsrorepnas 100
CUMYJISILUS
[penen dynkimm. HenpepsBHOCTS QyHKIWIA [IpakTuky™m mo
2 m3 peILIeHHIO 3a1ay — 100

paboTa B MaJIbIxX
rpymmnax
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(kxoomepaTuBHOE
o0yueHue)

HToro

25%
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Pa3nen 4. Opranu3amnusi CaMoCTOSITeIbHOMH PadoThI 00yUYAKOIIUXCSI

4.1. Opranusanusi CaMOCTOSITEIbHOH Pa0d0ThI 00y4ar0IUXCS

Ne
Ne Paszpnen, TeMa AUCHUILIUHBI Ne pexoMeHyeMou
BOIpOCOB JUTEPATYPbI
1 2 3 4
1 | Marpuis! 1 orpeeTuTe 1-2 1-5
2 | CucreMpl JIMHEWHBIX AJTeOPANYECKUX YPaBHEHHIA. 3-4 1-5
3 | DreMeHTbI BEKTOPHOM alreOphl 5-17 1-5
4 | Muorowienbl. KoMILieKCHbIE YncIa. 18-20 1-5
5 | Jluneiinble OTOOpaKEeHHs 21-26 1-5
6 | DreMeHTbI aHATIMTHYECKOM TEOMETPHH. 27-44 1-5
7 | ®yHKIWMK OHOI IEHCTBUTEIIHHOMN [IEPEMEHHOM 45-49 1-5
8 | Ipenen dyukimm. HenpepsIBHOCTH (YHKIHH. 50 1-5
CPEHIMATBHOE  HMCUKCIIEHHE VHKIMH ~ OJHOM
9 ﬁjp‘zﬁefm*(‘;“‘ ¢ HOit | 51 55 1-5
10 WurerpabHoe  vicumiclicHHe  (HEOTPEICNCHHBI  WHTETPa, 56-60 1-5
OTpe/IeTIEHHBI MHTErpal U ero MPHIoKEHHs]) i i
11 | duddepeHmaibHbie ypaBHEHH. 61-73 1-5
12 | PsypL 74-86 1-5
13 | OyHKIMM HECKOIBKHUX TIEPEMEHHBIX. 87-103 1-5

IlepeyeHb BONPOCOB, BBIHOCHMBIX HA CAMOCTOSITEIbHYIO Pa00oTy 00y4aromuXxcst

1.

2.

()]

8.
9.

Panr matpunel. Panr crynendaroi Matpuibl. HeM3MEHHOCTB paHra mnpu 3J1IeMEHTapHBIX
peoOpa3oBaHUAX MATPUIIBL.

Kputepuii TMHEIHON HE3aBUCUMOCTH CTPOK (CTONIOIIOB) MaTpHIlsl. Teopema o paHre
MaTpPHLIBI.

. CucreMbl m JIMHENWHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanemnu o

COBMCCTHOCTH CHUCTCMBI ypaBHeHHﬁ.

. Monens JIeoHTbEBa MHOTOOTPACIIEBOM S3KOHOMHUKH. [IpoaykTBHBIE MOAENH JICOHTHEBA.

Kpurepun npoayKTHBHOCTH.

. CKaJ'ISIpHI)IG 1 BCKTOPHBIC BEJIMYUHBI. JInHelHbIe Oorcpanru Haa BEKTOpaMHu.

KOOpI[I/IHaTBI BCKTOpA. Yron MCKAY ABYMS BEKTOpaMHU.

. HpOCKHI/IH BCKTOpAa Ha OCb U COCTaBJIAIOIIAsA BEKTOPA 110 OCH.
. BCKTOpH B TpéXMCpHOM MPOCTPAHCTBC. Paznoxenue BCKTOpAa Ha COCTABJIAOIINEC I10 OCIAM

KOOp/AMHAT.
Hanpasistomye kocuHycsl BekTopa. OpTOHOPMHPOBaHHBIN Oa3uc.
VYciioBrE KOJUIMHEApPHOCTH JIBYX BEKTOPOB.

10. CkanspHoe mpoM3BeIE€HHE BEKTOPOB M €ro CBOMCTBa. BekTopHOE mpousBeneHHe, ero

cBoiicTBa. CMelllaHHOE MPOU3BENEHUE TPEX BEKTOPOB, €ro CBOMCTBA, r€OMETPUUYECKUI
CMBICII.

11. VYcnoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.
12. TloHATHe TMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA.
13. Bektop B N-mMepHOM TpocTpaHCTBe. JIWHEHHas 3aBUCHMOCTh M HE3aBHCHMOCTb

BEKTOPOB.

14. Pa3mepHoCTb U 0a3uC BEKTOPHOIO MpoCTpaHCTBA. PaznokeHue BekTopa Mo Oasucy.

Marpuia nepexosia K HOBOMy 0a3HCy U €e CBOWCTBA.

15. JluHeitHblEe NOANPOCTPAHCTRA.
16. EBkmmnoBo npoctpaHcTBo. CBOICTBA AJIMHBI BEKTOPA.

19



17. OproHopmupoBaHHasl cUCTEMa BEKTOPOB. OPTOroHaNIbHOE JTOTIOJIHEHUE, €0 CBOMCTBA.
18. AunreOpauveckast hopmMa KOMILIEKCHOTO 4Kcia. JIeHCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMH.
19. Tpuronomerpuueckass ¢opma KomIUIeKCHOro uyucna. llokaszarenmpHast — ¢opma
KOMIIJIEKCHOT'O YHCJIa.
20. Cremnenb KoMILIEKCHOTO yrcia. KopeHb N-if cTeneHn u3 KOMIUIEKCHOTO YUCIIa.
21. JIuneiHbIe orepaTophl U UX CBOMCTBA. MaTpHIIBI OrepaTtopa B pa3HbIX Oa3ncax.
22. CoOCTBEHHBIE BEKTOpHl M COOCTBEHHBIC 3HAUCHHS JIMHEHHOrO oreparopa. He3zaBHCMMOCT
COOCTBEHHBIX BEKTOPOB.
23. CUMMETpUYHBIH Orleparop.
24. OpTOroHATLHOCTh COOCTBEHHBIX BEKTOPOB.
25. KBagpariunsie hopmel. [IpuBeneHre kBaapaTnaHoil POpMBbI K KAHOHMYECKOMY BUJTY.
26. Kpurepuii CunbBectpa.
27. Tlpsimast Ha TUIOCKOCTHU. Y paBHEHHE TIPSIMOH € YITIOBBIM KOI((PUITEHTOM.
28. O0r1ee ypaBHEHHE TPSIMOM 1 €0 YaCTHBIE CITy4Yau.
29. Touka nepeceveHust IPSIMbIX.
30. YpaBHeHue npsMoi, IPOXOJALIeH Yepe3 JaHHYO TOUKY B 33JaHHOM HallpaBjie HHU.
31. YpaBHeHue my4ka npsvMbIX.
32. YpaBHeHHe MpsAMOH, MPOXOAAILEH yepe3 JBe JaHHbIe TOUYKU. BbIuncieHue yriamexmy AByMs
TIPSIMBIMH.
33. YcnoBus napajuieNbHOCTH M NEPHEHAMKY/IAPHOCTH JBYX MpsAMBIX. PaccTosHue OT TOUKU 110
IIPSIMOM.
34. Kpubie BTOporo mopska. OKpyKHOCTb, SJUIMIIC, rumnepboia v mapabona (MX CBOMCTBA U
KaHOHWYECKUE YPaBHEHUSI).
35. [IpuBeneHue o01Iero ypaBHEHUsI KPUBO BTOPOTO MOPSIIKA K KAHOHMYECKOMY BUJTY.
36. Inockocth. YpaBHEHHE MOBEPXHOCTH. HOpMaITHbHBII BEKTOP TTIOCKOCTH.
37. YpaBHEHHeE IIOCKOCTH, POXOJISILIEH Yepe3 JaHHYIO TOUKY.
38. OOree ypaBHEHHE IIOCKOCTH U €70 YaCTHBIE CITy4Jau.
39. VYroin Mexay IUIOCKOCTAMHU. YCIOBUS MNapaUIeIbHOCTU M MEpPIEHIUKYISPHOCTH JBYX
IUIOCKOCTeN. Touka nepecedeHust TpEX II0CKOCTEM.
40. TIlpsmas B mpoctpancTBe. OOIIME ypaBHEHHS TPSIMOIA.
41. BexktopHoe ypaBHeHHE MpssMoit. [lapamerpuueckue ypaBHEHUsI TIPSIMOM.
42. KaHOHMYECKUE ypaBHEHUS PSIMON. Y paBHEHUsI IPSIMOM, MPOXOJIAIIEH uepe3 IBe TOUKH. YTl
MEXTY IBYMsI IPSIMBIMU. Y CITOBHS TIAPAIUIENTEHOCTH | TIEPIIEHIMKYIISIPHOCTH TIPSIMBIX.
43. Tlpsmas ¥ IIOCKOCTh B MPOCTPAHCTBE. YCIOBUS MapalIebHOCTH M HEPHEHANKYIIIPHOCTH
MPSIMOM U TJIOCKOCTH. TouKa nepeceyeHus psIMOM € TUIOCKOCTBIO.
44. PaccrosHUE OT TOUKH JI0 TUIOCKOCTH. [Tydok mmockocTeit.
45. Tlonsitue MHOXKecTBa. Jlormueckue cuMBoibl. Oniepanuu HaJl MHOXKECTBaMH. YHCIIOBBIE
MHOYKECTBA.
46. TTonstue ¢pynkuuu. CriocoOs! 3aganus GyHKIuid. OCHOBHBIE CBOMCTBA ()yHKITHH.
47. OcHOBHBIE 37IeMEHTapHble PYHKIMHU U uX rpaduku. O6patHas GyHkus. CroxHas
GyHKIMS.
48. Knaccuduxanus ¢pyukuuid. [IpeodpazoBanue rpaukos.
49. HesBubie ¢pyHkimn. OyHKINH, 3aJaHHBIC TAPAMETPUYECKHU U B MTOJISIPHBIX
KOOp/AMHATaXx.
50. CpaBHeHHEe OECKOHEUHO MATBIX (DYHKITHI. DKBUBAJICHTHBIE OCCKOHEYHO MaJIbIe
GbyHKIMN.
51. JIuddepenunpoBanre HessBHBIX QyHKIUHN. [nddepennupoBanue GyHKIMiA, 3aJaHHBIX
napaMeTpUIECcKH.
52. YpaBHeHHE KacaTeIbHOW U HOPMAaJH K KPUBO.
53. DKOHOMMYECKHH CMBICI TPOU3BOAHON (IpeAeIbHbIE BETHUNHBI, 3JJACTUYHOCTD
GyHKIUN).
54. Hexotopsle Teopemsl 0 nuddepeHumpyeMbix GyHKIHIX: Teopema Depma, TeopemMbl O
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55.

56.

S7.

58
59
60
61

62

63.
64.
65.
66.
67.

68
69
70

71.

72

73.
74.
75.
76.

77.
78.

79.
80.

81.
82.

83.
84.
85.
86.
87.
88.

89.

cpensem 3HaueHnu ( Posuis, Jlarpaxa, Kowmn). ®@opmyia Teitnopa. Paznoxkenue
HEKOTOPBIX GyHKIMM 1o hopmyse MaknopeHna. [IpaBuno JlonuTans packpbiTus
HEOIIPENEIEHHOCTEN.

[TpubnmxenHoe penieHre ypaBHeHUH (HaxXoxIeHHe rpy0o0 mpUOIMKEHHbBIX 3HaYCHHH
KOpHEe# rpaduueckuM METOI0OM, YTOYHCHHE HAlICHHBIX 3HAUCHUH KOPHEH METO0M
XOpJ U KacaTeJbHbIX).

WuTerpupoBanue parroHaabHbIX (yHKIUH. HTErpupoBaHue TPUrOHOMETPUYECKUX

¢byuknuil. MHTErprpoBaHre HEKOTOPHIX UPPALIMOHAIBHBIX (DYHKIIUHA.

WuTerpainbl, He BRIPXKAIOLIMECS Yepe3 AIeMEHTapHbIe (PYHKITUH.

Teopema o cpegHeM 3HAUECHUH.

Hecob6cTBeHHBIE HHTETPAIIBI.

Hcnonbs30BaHue MOHATHS ONPEAEIEHHOIO HHTErPaia B SKOHOMUKE.

Huddepenunansupie ypaBHeHHs. OCHOBHBIC MOHATHA. 3a7a4u, IPUBOISIIUE K
muddepeHInaTbHBIM YPaBHCHHSM.

Huddepenunanbubie ypaBHEHHS IEPBOTO nopsaka. Pemenune, rpaduk pemeHus
(unterpanpHas KpuBas). ['eomerpuueckuit cmbica nuddepeHInaIbHOr0 ypaBHEHUS.
N3oxnuna.

Oo61ee u yacTHOe pemieHus. TeopeMa o CylecCTBOBAaHUHU M €TUHCTBEHHOCTH PEIICHHUS.

YpaBHEHHUs IEPBOIO MOPSAKA C PA3ACIAIOIIMMUCS IEPEMEHHBIMMU.

OpnHoponnble AuddepeHnnanbHble ypaBHEHHUS IEPBOTO MOPSIKA.
Jluneiinple muddepeHraIbHbpe YpaBHEHHS IEPBOTro NOopsiika. Y paBHeHne beprysum.
YpaBHeHnue B monHbIx Auddepenunanax. Ypapuenus Jlarpanxka u Kiepo.

Huddepennnansabie ypaBHEHHUS BBICIINX TOPSIIKOB.

VYpaBHEHMS], JOIIYCKAOIME IOHMKEHHUE MTOPsIIKA.

JIuneiinbie ogHOpOAHBIE AU(PepeHInanbHbIe ypaBHEHHS BTOPOTO MOPSAKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

Jlunelinble OHOPOAHBIE TU(GepeHIaTbHbIC YPaBHEHHS N-TO MOpSAKa C
MTOCTOSTHHBIMH KO3 (DUIIMCHTAMH.

JIuneiinble HEOTHOPOIHBIE MU (DepeHInaNbHbIe YpaBHEHHSI BTOPOTO TOPSAKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.

Ucnonb3oBanue nudepeHnaibHbpIX YpaBHEHUM B 9dKOHOMHUYECKOW THHAMUKE

Yucnosslie psiibl. OCHOBHBIE TOHSTHS.

Psin reomeTprueckoi mporpeccumu.
CxomumocTs psiaa. [Ipocteiiniie cBoiicTBa UNCIOBBIX psoB. HeoOxoaumblil mpu3HaK

CXOJMMOCTH YHCIIOBOTO Psija.

I"'apmoHnueckuii psz.

JlocTato4yHble PU3HAKU CXOIUMOCTH 3HAKONOJIOKHUTEIBHBIX PSAIOB: IPU3HAK

cpaBHeHMsI, npu3Hak JlanamOepa, MHTErpaibHblid npu3Hak Komm.

3Hakouepeayromuecs psabl, npu3Hak Jleitouua.

3HakonepeMeHHbIe psbl. JlocTaTOUHBINA MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO

psna.

AOGconoTHas M yCIIOBHAsA CXOAUMOCTh. OCTaTOK psijia M €ro OLEHKA.

OyHKIMOHANbHBIE psAbl. O0IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psijia. [IpaBuibHO
cxonsuecs GyHKIMOHATIBHBIE PSAABI U X CBOMCTBA.

Crenennsie psapl. O01aCTh CXOAUMOCTH CTETICHHOTO PsJIa.

Teopema AGerns. Pannyc cxoauMocTu, MHTEPBAl CXOJUMOCTH.

Pasznoxxenue ¢pyHkuuit B crenennsie psaabl. Psaa Teinopa.

PaznoxeHne HEKOTOPBIX dIeMEHTapHBIX PyHKIMI B psinpl Teinopa u MakiopeHa.

@YHKIINN HECKOJBKUX MepEMEHHBIX. OCHOBHBIE TOHATHSI.

OyHKIMS 1BYX EPEMEHHBIX U €€ 00sacTh onpeaeneHus. ['paduk GpyHkmm aByx
IIEPEMEHHBIX.

ITonaTHe 0 MHOXKECTBE (JIMHUMN) YPOBHS (DYHKIIMH JBYX IT€PEMEHHBIX.
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90. DSxonommueckue WLTOCTpauy (HYHKIIUH CIIPOCa U MPEUIOKESHHUS, (DYHKITUS
MTOJIE3HOCTH, MPOU3BOJICTBEHHAS (PYHKITHS).

91. TIlpenen u HENIPEpPHIBHOCTH (DYHKIIMK HECKOJBKUX NIepeMeHHbIX. [loHsTHE 00MacTH.
Touku pa3peiBa. CBOMCTBA QYHKIIUHA, HETIPEPHIBHBIX B OTPAHUYCHHOM 3aMKHYTOM
obmacTH.

92. YacTHble TpOU3BOJHBIC. | €OMETPHUUECKHI CMBICI YaCTHBIX TPOU3BOIHBIX (PYHKIIMH
JIBYX TIEpeMEHHBIX. YaCTHBIC TIPOU3BOIHBIC BBICIITUX MTOPSIIKOB.

93. Ilonnsni nuddepennran GyHKIHH HECKOJIBKUX MIEPEMECHHBIX.

94. TuddepeHnmpoBanue CI0KHBIX U HEABHBIX GyHKUUHN. [ depeHmansl BICIIAX
MIOPSIKOB.

95. TlpousBoanas 1o HampaBieHuto. [ paquenT yunkuun. KacarenpHas MIocKoCcTh U

HOpMaJb K TOBEPXHOCTH.
96. DkcrpemyM (DYHKIIUHU ABYX MepeMeHHBIX. He0OX0aMMbIE B TOCTATOUHBIEC YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.

97. HaubGonpuiee 1 HaMMeHbIIee 3HaUCHUS (PYHKIIUH JBYX ITEPEMEHHBIX.

98. VYcnorubIil 3kcTpemMyM. Meroa MHOKUTeNeH Jlarpamxka.

99. ®yHKIHMH HECKOJBKUX MEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.

100. DneMeHThl UHTETPaIbHOTO UCYUCICHUS sl QYHKIUI HECKOJIBKUX MEPEMEHHBIX.
[TonsiTHE, CBOMCTBA M OCHOBHBIC METO/IbI BEIYUCIICHUS KPATHBIX HHTETPAJIOB.

101.KpuBoauHeHbIC HHTETPAIBL: TTOHATHE, KJIAaCCU(UKAIUS, CITIOCOOBI BBIYUCIICHUSI.

102.BekropHoe nosie. BekropHbie JIMHUH.

103.upkynsauus, potop BekropHoro nos. [lorennmansaoe nose. [10Tok BEKTOPHOTO oIS

yepes3 MOBEPXHOCTh. JluBepreHuus.

4.2. [lepeyeHb y4eOHO-METOAMYECKOI0 00eCIeYeHUsI CAMOCTOATEIbHON padoThl
o0yuarwuuxcsi

CamocrosTenbHass pabora oOydaromuxcs oOecrneuynBaeTcsi CIEAYIIMMHU  y4eOHO-
METOJTUICCKUMH MaTepUaAIaMU:
1.  VYkazaHusMH B paboueii mporpamme mo aucuurumae (m.4.1.)
2. JleknMOHHBIC MAaTEPHUAIIBI B COCTABE YICOHO-METOINICCKOTO KOMITIIEKCA IO JUCIIUILTHHE
3. 3amaHusAMU U METOAMYECKUMH PEKOMEHIAIMSIMH 0 OpPTaHU3allii CaMOCTOSTENbHOMN
paboThl 00YJAIOIIUXCS B COCTaBE YUEOHO-METOUYECKOTO KOMILIEKCA 10 JUCITUTIITNHE.
4. T'moccapyeM 1O JUCHHMIUIMHE B COCTaBe Y4eOHO-METOAMYECKOrO KOMILUIEKca IO
JTUCITUTUTAHE.
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00y4arWUMUC YCMAHOBNIEHHbIX pPe3yIbmamos 00pa3zo8amenbHOU  NPOSPAMMbL.

Pa3nes 5. @oH/x OLEHOYHBIX CPEACTB VI MPOBEACHHUS TEKYIIEero KOHTPOJIS H

NMPOMEKYTOYHOM aTTeCcTAlMU 00y4A0 M XCS

DoHO OYeHOUHBIX Ccpedcmé No OUCYUNIuHe npeocmasisem cobou COB0OKYNHOCHb
KOHMPOIUPYIOWUX MAMEPUAIo8 NPeOHASHAYEHHBIX Ol UBMePEeHUs YPOBHA OOCMUNCEHUS

@OC no

OUCYUNTUHE UCNONL3YEMCs NPU NPOBEOCHUU ONePaAMmuSHO20 KOHMPOIS U NPOMENCYMOUHOU
ammecmayuu ooyuarowuxcsa. Tpebosanus x cmpykmype u cooepocanuio @OC oucyuniumwl
peanamenmupyromcs Ilonodxcenuem o ¢honoe oyeHOUHbIX Mamepuanios no NPOSPAMMAM BbLCUUESO
00paA306aHUsL — NPOSPAMMAM OAKALABPUAMA, MASUCTPANYDbI.

5.1. TacnopT (poH/Ia OLIEHOYHBIX CPEICTB

Ounas popma 00yueHus (NOJHBII CPOK)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCHMIIIMHBI

OueHoYHbIE CpeAcTBA

3 (JI3, C3)

CPO

Koa
HHIUKATOPA U
AEeCKpHUITOpa

JOCTHKEHHA
KOMIIeTeHIIUi

2

6

Martpulipl 1 ONpenenuTeNnu

YO

YO, KP, IIPB

IIPB

WJ-1 VK- 1.1.,
WJI-2 VK- 1.2.,
WJI-1 TIK- 6.1

Cucrembl JIMHEHNHBIX anreOpanIecKux

YPAaBHEHHUIA.

YO

YO, KP, IIPB

IIPB

V-3 VK- 1.1,
WJI-4 VK- 1.2.,
WJ1-3 [IK- 4.1

OneMeHTBI BEKTOPHOH anreOpbl

YO

YO, KP, IIPB

IIPB

WJI-5 VK- 1.1,
WJ1-6 VK- 1.2.
WJI-5 T1K- 6.1

MuorowieHsl. KoMIUIEKCHBIE UrCia

YO

YO, KP, IIPB

IIPB

WJ-7 VK- 1.1.,
UJI-8 VK- 1.2.,
WJI-7 TIK- 6.1

JluHeiiHble OTOOpaKEHHS

YO

YO, KP, IIPB

IIPB

WJ1-9 VK- 1.1,
WJI-12 VK- 1.2.,
WJI-9 TIK- 6.1

OJIeMEHTbI aHATTUTHYECKON T€OMETPUM

YO

YO, KP, IIPB

[IPB

WJI-11 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

DyHKIMY OJJHOH IEUCTBUTEIILHON IIEPEMEHHOM

YO

YO, KP, IIPB

IIPB

W15 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

[penen dhyaximm. HerpepbBHOCT yHKINN

YO

YO, KP, TIPB

[IPB

WJ-7 VK- 1.1.,
UJ1-4 VK- 1.2.
WJI-3 TIK- 6.1

Juddepenimansioe  UCHUCTCHHE  QYHKIHH
OJTHOM NIEPEMEHHOM

YO

YO, KP, IIPB

IIPB

W9 VK- 1.1.,
WJI-12 VK- 1.2.,
WJ1-9 TIK- 6.1

10

HuterpaibHoe MCUHCIieHre (Heope e/ ieHHbIN
UHTErpall, ONPEACNCHHbIA HHTEIpal U €ro
TIPHJIOKCHIS)

YO

YO, KP, IIPB

[IPB

WJI-11 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 TTK- 6.1

11

Huddepenimansapie ypaBHEHHS

YO

YO, KP, IIPB

IIPB

WJ1-3 VK- 1.1,
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W7 VK- 1.2.,
WJI-11 TIK- 4.1

12

Paner

YO

WJI-5 VK- 1.1.,
WJI-12 VK- 1.2.,
WJI-9 TTK- 6.1

YO, KP,IIPB | IIPB

13

DyHKIMH HECKOJIBKHX IEPEMEHHBIX

YO

WJ-7 VK- 1.1.,
WJI-10 VK- 1.2.,
WJ-11 TIK- 6.1

YO, KP,IIPB | IIPB

3aouHas ¢popma 00yueHus (MOJTHBIN CPOK)

Kountpoaupyembie pasaenbl (TeMbl)
JUCHHUINJIMHBI

OueHoYHbIE CpeAcTBA

Kon
HHAUKATOPA U
JeCKPUITOpa

JOCTHKEHUS
KOMIIeTeHIH i

3 (J13,

C3) CPO

2

4 5 6

Martpuiip 1 OTIpeneTeTn

YO

WUJ-1 VK- 1.1,
WJI-2 VK- 1.2,
WJI-1 TIK- 6.1

KP, IIPB IIPB

CucTeMBbI TMHEWHBIX ANTeOPAIECKIX YPABHEHHIA

YO

V-3 VK- 1.1,
WJ-4 VK- 1.2.,
WJ1-3 TIK- 4.1

KP, IIPB IIPB

OneMeHTBI BEKTOPHOH anreOpbl

V-5 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 T1K- 6.1

IIPB

Muorowiensl. KoMIiekcHBIE Ymca.

WJ-7 VK- 1.1,
UJI-8 VK- 1.2.,
WJI-7 TIK- 6.1

IIPB

JluneiiHbIe OTOOpaKEHNS

V-9 VK- 1.1,
WJ-12 VK- 1.2.,
VJ1-9 TIK- 6.1

IIPB

OneMeHTB! aHATTMTHYECKOI TeOMETPUN

VJI-11 VK- 1.1,
WJ-10 VK- 1.2.,
WJI-11 TIK- 6.1

IIPB

OyHKIMY OJHOM IEUCTBUTEIHLHOM IEPEMEHHOM

V-5 VK- 1.1,
WJI-10 VK- 1.2,
WJI-11 TK- 6.1

I1PB

[penen ¢pyrxipm. HenpepbIBHOCTL (yHKIN

YO

V-7 VK- 1.1,
WJT-4 VK- 1.2.
WJI-3 K- 6.1

KP, IIPB I1IPB

JuddepentmanbHoe ncurcienre (pyHKIN OTHOM
TIEPEMEHHOI

YO

W9 VK- 1.1.,
WJ-12 VK- 1.2.,
WJ1-9 TTK- 6.1

KP, IIPB I1PB

10

WuterpanbHoe  wicumclicHrie  (HEOTpeneIeHHBII
UHTETpaI, OINpPEICICHHbII MHTErpal M €ro
TPHJIO’KEHHS)

YO

WJI-11 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 TTK- 6.1

KP, IIPB IIPB

11

Juddepenimansapie ypaBHEHHS

V-3 VK- 1.1,
WUJ-7 VK- 1.2,,
WJI-11 TIK- 4.1

I1PB

12

Psapr

WJ-5 VK- 1.1,

IPB ) 12 vk- 1.2,

24




WJ1-9 TTK- 6.1

13

DYHKIMN HECKOJIBKUX NIEPEMEHHBIX

IIPB

VJI-7 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

3aounas ¢opma o6yuenus (yCKOpeHHOe 00yU€eHHE , 0JIHOe YCKOPeHHOoe 00yueHue)

Kountponupyembie paszaennl (TeMbl)
AUCHUTLIMHBI

OueHovHbIE CpeAcTBA

I3 (13,
C3)

CPO

Kox unagukaropa
U IeCKPHUIITOPA
JOCTHKEHUA
KOMIIEeTEeHIU

2

4

6

Martpuipl ¥ ONpeneTUTeN

YO

KP, IIPB

IIPB

WJ-1 VK- 1.1,
WUJI-2 VK- 1.2,,
WJI-1 TIK- 6.1

CrcTeMbl TMHEHHBIX areOpandecKuX ypaBHEeHHI

YO

KP, [IPB

IIPB

WJ1-3 VK- 1.1.,
WJI-4 VK- 1.2.,
WJI-3 TIK- 4.1

DneMeHTHI BEKTOPHOH aNreOphI

IIPB

WJI-5 VK- 1.1,
WJI-6 VK- 1.2.
WJI-5 TIK- 6.1

Muorodnensl. KoMIiekcHbIe Unca.

IIPB

WJI-7 VK- 1.1,
WJI-8 VK- 1.2,,
WJI-7 TIK- 6.1

JIuneiinblie oToOpaykeHHs

IIPB

W19 VK- 1.1.,
WJI-12 VK- 1.2.,
WJ1-9 TIK- 6.1

OJEeMEHTbI aHATTUTUYECKON T€OMETPUH

IIPB

WJ-11 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

DYHKIIMU OHOM JEHCTBUTEILHOMN TIEPEMEHHOM

IIPB

WJI-5 VK- 1.1,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1

[penen dhyrakmm. HerpepsBHOCT QyHKINN

YO

KP, IIPB

I1PB

WJ-7 VK- 1.1.,
UJ1-4 VK- 1.2.
WJI-3 TIK- 6.1

JuddepeHimanbHoe ncurcienre QyHKIMN OHOM
MIEPEMEHHOMN

YO

KP, [IPB

IIPB

WJ1-9 VK- 1.1.,
WJI-12 VK- 1.2,,
WJ1-9 TTK- 6.1

10

WarerpansHoe  ucunicneHne  (HeOTpeIeNieHHBIH
WHTETPAJI, ONpPENENCHHBId HMHTEIpal M €ro
TIPUJIOXKCHIIA)

I1PB

WJ-11 VK- 1.1,
UJ1-6 VK- 1.2.
WJI-5 TIK- 6.1

11

JuddepeHimanbHbie ypaBHESHHs

IIPB

WJ1-3 VK- 1.1,
WJI-7 VK- 1.2.,
WJI-11 TIK- 4.1

12

Panpr

I1PB

WJI-5 VK- 1.1.,
WJI-12 VK- 1.2.,
WJ1-9 TTK- 6.1

13

q)yHI(L[I/H/I HECKOJIbKHX ICPCMCHHBIX

IIPB

W7 VK- 1.1.,
WJI-10 VK- 1.2.,
WJI-11 TIK- 6.1
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b)

d)

YcaoBHbIe 0003HaYeHNS OLeHOYHBIX cpeacTB (Ctoadusl 3, 4, 5):
YO — ycrubiit (GpoHTaIbHBIN, HHIUBUAYATBHBIN, KOMOMHUPOBAHHBIN) OIPOC;
IIPB — npoBepka pedepaTroB, KOHCIEKTOB, IIEPEBOJIOB, PELICHUN 3aJaHUN, BHITOJTHEHHBIX
3aJJaHU# B 3JIEKTPOHHOM BHJIE U T.1I.;
KP — KontponbHas paboTta (ayAHTOpHBIE WM JOMAITHUE, WHIUBUIyalTbHBbIC, TApHBIC
WM TPYIIOBBIE KOHTPOJIbHBIE, CAMOCTOSITENIbHBIE pa0OThI, TUKTAHTHI U T.1I.).

5.2. OueHoOYHBbIE CPEACTBA TEKYIIEro KOHTPOJIA
IlepeyeHb NPaKTHYECKUX (CEMUHAPCKHUX) 3aIaHU I

Tema 1 «MaTpuusbl 4 onpeaeTUTETN»
IIpakTuyeckue 3axanus 1-2.
3agauu AJ151 CAMOCTOSITEILHOTO PelIeHus!

1 3 3 3 5 9
HaiitTu cymmy U pa3HOCTh MaTpPHIL: A=|5 -1 0| 4y B=|12 3 -5
4 1 2 -1 0 1
] al(?9) g (0 3
Haiitu matpuny C =24 + 5B, ecniu A= 7 5 —(5 _5j
Haiitu npoussenenus marpuny AB u BA, eclii OHHU CYIIECTBYIOT:
-1 3 2 5 1
A= 2 0 1|, B=|1 9
0 1 -1 5 2
1 6 1 9 1 0
A=3 0 9|, B=|3 -1 2
1 2 3 5 3 1
5 2
9 1 3
= y B: 1 3
5 5 8
9 1
1 2 3 4
- . B=(1 0 5 -3)
2 1 -2 3
1
1 2 3 4 0
= y B:
2 1 -2 3 5
-3
1 -1y
Beruncnuts 2 _3

Brrunciuts onpenenuten:
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a)

b)

3 4
Yo s
4 -3 5
n |3 -2 8
1 -7 5
Haiitu oOpatHbie MaTPHIIBI JUTSL CAETYIONIMX MATPHIL:
cosa —sina
a) A=| . ]
SIna  COS«
2 5 7
p A=|6 3 4
5 -2 3

PeU.II/ITB ManI/ILIHBIe ypaBHeHI/I}I:
([3 2)_ (1 2
)5 _4) |5 6
2 1 10 7
6) X =
11 8 1 2

Tema 2 «CucTeMbl JUHEHHBIX ajJredpanyecKux ypaBHeHHii»
IIpakTuyeckue 3axanus 3-4.
3agauu AJ5 CAaMOCTOSITEILHOTO PelIeHusl
Pemmmth crcremMbl ypaBHEHUH METOIaMHU:

- ["aycca;

- Kpamepa;

- 00paTHON MaTpPHULIbL:
2X + X, — X% =0

13X, +4X,+6=0
X +X% =1
(3% + X, + X%, =5

N

X =X, +%X; =1

X, —2X%, +X; =0

Tema 3 «J1eMeHTBI BEKTOPHOH aJare0pbD)
IIpakTuHyeckoe 3axanue S.
3agaun VI8 CAMOCTOSATEILHOIO PeLICHUS

Haiitu ckansipHoe mpou3sBeieHne BEKTOpoB & = 3i+4j+5kub=4i+5j-3k.
Haiitn BekTopHOe mpomsseaenue BektopoB & =21+5]+K u b=1+2j-3k.

Haiitu  cmemanHoe mupomsBeneHme BekropoB a=I1—jJ+K, b=i+j+k,

c=2i+3j+4k .
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S

N

A

o &

BbruncnuTh CKalsipHOE NMPOU3BENEHHE BEKTOpPOB A U b , eciu |§| =5 =5, ‘5 ‘ =4 u
BEKTOPBI 00pa3yloT yrou 45°.
Haiitu ‘A_B , €CIIH A(:L 2; 3) " B(3; -4; 6),
[Toka3atk, 9TO BEKTOpPHI A = 71—-3)j+2k, b=3i—-7j+8k, c=i—j+k

KOMILJIaHApHBI.

Bprunciuts momans TpeyrojibHUKa C BEpIIMHAMU A(Z; 2; 2) . B (4; 0; 3) , C (0; 1 0)_

OnpenenuTh CMENIAaHHOE MPOM3BEIECHHE BEKTOPOB 4 = (—3, 4,1) . b= (5, 2, 3) ,
C= (1, 4, 6) . ViccneioBaTh BEKTOPHI Ha KOMIIIaHAPHOCTb.

Haiitu 06bEM TpeyronbHOM NUpaMuIbl C BEPIIMHAMU A(O; 0; 1) , B (2; 3 5) ,
C(6;2;3), D(37;2).

Tema 4 «MHorowiennl. KoMniiekcHbIe YHCIA»
I[IpakTuyeckue 3axanus 6-7/.
3agaum 1Sl CAMOCTOSITEJILHOTO PelleHust

Pemmte kBagpaTtHOE ypaBHEHUE 4x* —20x+29=0,

Jlab! KOMIIeKcHbIe uncia Z, =9—121, Z, =—6+8i.

yA
1
Haittw: 2t 2y 4= 245 42y, —
Z,
Komriekcusie uncna Z, =1—1, Z, = —\/§ —1 npescTaBUTH B TPUrOHOMETPHIECKOI
Zl
bopme u HalTH Z -2, Z_ :

2

o 4/
Haiitu Bce 3HaueHUs _1 .

Bo3zBecTu B CTENEHb JaHHBIE KOMIUIEKCHBIE YHCTIA!
(3+4i)°
(L+2i)°
(-1+i)*
Tema 6 «JeMeHTbI AHAJTMTHYECKOI reoMeTpun»

IIpakTyeckoe 3aganue 8.
3asauu ISt CaMOCTOSATEIBLHOIO PelieHHs!

Onpenenurs pacCTOSHUE MEKIY TOUKAMHU: A(3; 8) " B(_Z; 5) .

[Toka3aTh, 4YTO TPEYrONLHHK C  BEpUIMHAMU A(4;3), B(7;6), C(2;11) -
MPSIMOYTOJIBHBIN.

[loka3arb, YTO TpPEYroJbHUK C  BEpIIMHAMHU A(Z; _1), B(4; 2), C(S; 1) -
paBHOOEPEHHBI.

Haiitu Touky nepecedenns mpsiveix: 2X+Y—1=0 4y X+2y+1=0,

CocraBUTh ypaBHEHHE MNPAMOW, MNPOXOIALIEH UYepe3 TOUYKY M (—1; 2) NapaieIbHO
npsmoit Y = —3X+1.
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CocTaBuTh ypaBHeHHe mpsaMoi, poxomsmeii vepes touxy M (—=3; —1) nepnenuxymspro
npsmoii 2X+Y—-3=0,

CocTaButh ypaBHeHue npsimoit, npoxoaseii uepes rouxkn AL 2) u B(=2;3) .

Tpeyromsuuk 3axan ceoumu sepumuamn AL 2), B(=2;1), C(2;3). Haiitu mmny ero
BBICOTBI, IPOBEAEHHOM M3 BEPIIMHBI A.

Croponst AB, BC, AC rpeyronsanka [JABC saganel cooTsetcTBeHHO ypaBHEHUSAMY:
4x+3y—-5=0, x-3y+10=0, Xx—2=0. Onpenenurs xoopaunarsr BepumH
[TABC.

Tema 7 « DyHKUMH OHO¥ JeHCTBUTEJIbHOM NepeMeHHOI
IIpakTHyeckoe 3aganue 9.
3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust
Haiitu o6macte onpeneneHus: QyHKITHIA:

f(x)=+x*—25

f (X) = 1g(5x* +4x—09)
f (x) =+/x ~g(2x-3)

f (x) =arcsin(2x’ + x)
3x-1

f(x ——

) J5x+35

f(x) =X —4+,/1——x

f(X) =/(x=9)(x+19)(x —21)
Haiiti o6nacts 3HaueHuid QyHKIUII:
f(x)=[x+1
f(x)=2+5sinx
f(x)=>
X

f(x) =1-3cosx
f(X) =—x*+8x-13

VYcTaHOBUTH YETHOCTH WJIM HEUETHOCTH () YHKITHIA:

f (x) =x*sin 7x

f (x) =5|x|-3¥x*

f(x):x2$/§+2sinx
2

f(x)=

(x)= =]
1+x

f(x)=lg=""

Tema 8 «IIpenes pynkuuu. HenmpepbsiBHOCTH PyHKIMI»
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IIpakTyeckoe 3aganue 10.
3agaum A1 CaMOCTOSITEILHOIO pellleHust
Hatitu npeaensl GyHKIMMA:
2
. X +3x+2
N lim — 2" °
x>-22x° +5x+2

A+ x+xE =2
lim

x—>-1 X+1
2% =3x+1
2 1@; x3+2x-3
i x> +4x-21
d) Im 7
x=>32x° —7Tx+3
IimZ)chr5)c—7
€) x->1 3x%—x—2
) X+4 -1
f) lim ——
3-2x-3
i N2Xx+3-3
9) o Tt
2—+/X+1
- 2-3x-%°
) 1m2x2+x—1
_ _ ( 12 1 j
) lim{ 3236 " %6
Iimsian
J) x—0 thX
. tg®3x
lim———
K x—>01—Cc0os4x
lim arctg(x* + 3x)
) x>0 arcsin 2x
- 1 9Xx+5
lim|1+=—
ot

Tema 9 «/IuddepeHunanbHoe HcUNCIeHHEe PYHKIMH OAHOM IepeMEHHON»
IpakTuyeckue 3aganus 11-12.
3agauu A9 CaMOCTOSITEILHOTO PellleHusl
1. Haiitu npon3BoaHbie (QyHKITHIA:

y Yy =3x"+5x>+2x* —9x+1
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2)

3)

4)

5)

6)

7)

8)

9

y =c0s’ 7x’
2

y =arcsin \x\<l

1+x*
y =Xx°-sin2x°

X
y = Inth
y =In(v2sin x+1++/2sin x-1)
_sin X—cos X
~ sin x+cos X
y = e4x7+9x3+1
y — Xsinx

Haiitu npon3BoAHyI0 BTOPOTo MOPsAKA:

y= —lxsin3x —ECOS3X
9 27

[Toka3zath, 49r0 (yHKIHSA y= sinln X +coslIn x YIOBJIETBOPSIET  YPABHEHHIO:
X*y"+xy'+y=0
Haiitu mpon3BoaHyio y:( OT HESIBHOW ()yHKITUH: X + y3 — 3xy =0
d :
Haittn y' = d—y, ecn X =aC0St, y=asint
X

Haiitu npenensr pyHkumii, ncnons3ys npasuio Jlonuranis:

o x>+ x?=5x+3

lim — >

x>1 X* —4X° +5X -2
o X3+ x> =6X
lim —;
xom X*—X+16
. In(x?-=3
lim 2( )
x»2 X“4+3x-10

Haiitu HHTCPBAJILI MOHOTOHHOCTHU U UCCJICIOBATH (I)YHKI_II/II/I Ha 3KCTPEMYM:

y=%x3—2x2+3x+l

_ x*+x-5
X—2
y = xIn*x
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Haiitu Hanbounbliiee u HaMMEHbIIIEE 3HAUCHUS () YHKITUH:
4 2
y=X"—8X"—9 naorpeske [—1; 1]
X*+4
y= T Ha OTpE3Ke [1; 3]
2 -

y=(x—-2)e X Ha OTPE3Ke [0; 5]

O0béM mpoaykmuu U (yci.em.) mexa B TeUeHHE pabodvero IHS MPEACTaBISCT (DYHKIIHIO

3 2
U=—t"—-5t"+75t+425, rme t- paGouee Bpems B wuacax. BeuHCIHTH
MPOM3BOAMTENLHOCT,  Tpy#a ~ Yepes 2 yaca  mocje  Hadada  paboThL

Tema 10 «MHTerpasbHOE McUNCIeHne (HeompeaeéHHbIH NHTErPaJl, onpeaeJaéHHbIH
HHTErpPaJj v ero NpujIo:KeHus )
IIpakTnyeckoe 3axanue 13.
3agaum 1J19 CAaMOCTOSITEILHOTO PelIeHust
Haittu uaterpaisr:

2 2
%dx
. X
¢ CO0S2X
J cos® xsin® x
e Sin xdx
1+9cos x

. X
———dXx

T UXC+1
'\/3+ Cc0oS5x sin 5xdx

In xdx

dx

X c0S 9xdx

X2 In xdx

- dX
X(L+In x)°
- arctg’ 2xdx
1+4x°
[ x%e* “Sdx
Haiitu O6”be.M MIPOIYKIINH, MPOU3BEeHHOM 3a 2 roaa, eciau ¢pyHkuus Kob6b6a-J{yrnaca umeer

pan g(t) = (1+1)e™,

Beruucmrs OHpC,Z[CHéHHLIC HUHTCIpaJIbL:
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1

) 2\5
a) | X(3—x7)dx
0
2 xdx
b T
)  N1+3X
.
0 | XSin x dx
0
4, Brerauciuth miomanp GUrypsl, orpaHuYCHHON JIMHUSMH:

y=4-x*, y=x"-2x
Tema 11 «/IuddepennuuanbHbie ypaBHEHUS»

IIpakTnyeckoe 3axanue 14.
3agaum 1J15l CAaMOCTOSITEILHOTO PelIeHust

1. Peruts tudhepeHnmanbabie ypaBHEHHS ¢ Pa3ICISIONUMHICS IEPEMCHHBIMH:
’ 3
Xy —y=Yy
xyy' =1-x°
2
+1
yzxdy
y
2. Petmts otHOpOIHbIE M epeHInanbHble YpaBHEHNS:
by
a) y==-1
X
X+2Yy
[
b) y =
X
3. Pemmmrs nuneliHbe TudQepeHImatbHbIe ypaBHESHHUS TIEPBOTO TTOPSIKA:
dy y_
a) ———=X
dx x
dy 2
N S
dx X
!’ X
c) y-y=¢€
4, Pemmits nuddepennmanbabie ypaBHEHHS, UCIIOMB3Ys TIOHIKEHHE TIOPSIIKa:
m 2X
a) y =¢€
14
b) y"=Inx
o 2y =(y)+1
5. Penms muHeliHbIe 0THOpOIHBIE U depeHITnanbHbIe YPaBHEHUS:

a) y'=2y'+17y =0
b) y"—8y'+16y =0
c) 2y"-5y'+2y=0
6. Peruts nuHeiHbIe HeogHOPOHBIE U hepeHIInaIbHbIe YPaBHEHHS:
a) y' —4y +4y =x*
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b)

y'+2y +y=e*

y'—-8y'+7y=14

Haiitu pemienus ypaBHeHUH, yAOBJIETBOPSIONINE HAYaIbHBIM YCIOBUSIM:
y'=2y'+y=0, y(2)=1 y'(2)=-

y'+y=4e", y(0)=4, y'(0)=-

y'+2y'+2y=xe ", y(0)=0, y'(0)=0

Tema 12 «Paab1»

IIpakTnyeckoe 3axanue 15.

33}13‘11/1 AJIA CAMOCTOATECIIBHOI'O PEIICHUA
HCCJ’IG,I[OB&TB CXOIUMOCTD psala, HPUMCHHUB H606X0,I[I/IMBII7I IMPHU3HAK CXOOANUMOCTHU:

= 5n+6
nZ:;lOOn—l
=1
nz_;‘n(n+1)
Zé/_ 25
7 Jn+50

I/ICCJIGIIOBaTI) CXOJMMOCTb Psiia, UCHOMIB3Ys Mpu3Hak Jlanamobepa.
= n!
1 5n
o0
Z_;' n’
Z n(n+1)
n
3
PaznoxuTth B cTenenHoi psa o creneHsM X (GyHKIWU:

el

1+ X
1-x

2
Paznoxuts B psig Makiopena ¢pynkuuto Y = COS™ X,
Haiitn 0651acTh CXOIUMOCTH CTENEHHBIX PSIOB:

© N yn
Zzn\/ﬁ
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c)

1+ X+ 22X +..+n"X" +...
Tema 13 «PyHKIIMU HECKOJIbKHUX MePeMeHHbIX)
IIpakTyeckoe 3aganue 16.
3agaum 119 CAaMOCTOATEIbHOI0 PelIeHus
Haittu yacTHbBIE TPOM3BOAHBIE IEPBOTO MOPSAIAKA:

Z=X*+2y?—3xy—4x+2y+5

7 — @V 0C+y?)

z=In(x* +vy?)

Tana pynxuus Z = f (X, Y). Tpe6yercs naitru: nonusiit mupdepenman 0Z ; wactibie

0%z 0%z

IIPOU3BOAHBIE BTOPOro IoOpsAAKa axz’ ayz N CMCIIAHHBIC YaCTHBIC IIPOMU3BOIAHEBIC

0%z 0%z
oxoy ' oyox
X
Z =arctg —
y

Z=1/2xy +y?
X—Yy
z7=—21_
X° +y?

Uccnenosarh Ha 5KCTpeMyM QyHKIHI0 Z = f(xYy):
Z=X"—Xy+Yy*+9x—6Yy+20
Z=X"+Xy+Yy>—3x—6y
z=3xy—Xx*—y?-10x+5y+3

o _y2 3
Haiitn TpaIu€HT (byHKI_I;[/II/I Z=X y —5y B TOUKE PO (2,1)
Hanmcare ypaBHEHHME KacaTelIbHOM IUIOCKOCTH M YPABHEHHWE HOPMAIM K ITOBEPXHOCTH

3x2y+2xz—yz+x+l:O B TOYKE MO(XOly01ZO):eCIH/I Xo =1, Yo =-2.

5.3. TemaTHKa NHCbMEHHBIX PadOT 00yYAKOIIMXCS
OOyuaronuecss 3a04HOM (QOpMbI OOyUEHHS BBINOJHSIOT JOMAIIHIOI KOHTPOJIBHYIO
pabory.
Y4eOHO-MeToinYecKHe MaTepHuasbl, HeOOXOJUMbIE IJIsi BBIOJHEHHUS DPabOThI, COAEPIKATCS B
YMK no mgucuuriuHe.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUHOM aTTeCTALMU 1O JUCHUNINHE

BOHpOCbI AJIA TIOATOTOBKHA K 3K3aMECHY

Marpuiibl 1 orepayy Haj HUIMU.
OnpenenmuTeny 1 X CBOMCTBA.

OO6patHast MaTpuIia.

Panr matpuupl.

CJIAY. OcHOBHBIE IOHATUS U ONIPENIEIICHUSL.

agkhowdE
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6.
7.
8.
9.
10
11

12.
13.

14.
15.
16.
17.
18.
19.
20.
21.
22.

23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.
41.
42.
43.
44.
45.

46.
47.

48.
49.
50.
ol
52.

Cucrema N TMHEHHBIX YpaBHEHHH ¢ N iepeMeHHbIMI. MeTos1 00paTHOM MaTpHIIbL.
CJIAY. Meron I'aycca.
CucreMbl JIMHENHBIX OJJHOPOIHBIX YpaBHeHUH. DyHIaMeHTalIbHAs CUCTEMA PELLICHUH.
Monens JIeoHThEBa MHOTOOTPACIEBOM SJKOHOMUKHU.
. YpaBHEHHE NPSMOIi C YTIIOBBIM KO (PHUITEHTOM.
. O011iee ypaBHEHHE IPSIMOM U €TI0 YaCTHBIE CITyYaH.
Touka nepeceueHus npsMbIx. Ilocrpoenne npsaMol o e€ ypaBHEHHIO.
Beruncrienne  ymia  MeXQy —AByMs  NPSMBIMH.  YCJIOBHS — NApaJUICIbHOCTH U
NEPIEHIUKYIIIPHOCTH JABYX ITPSMBIX.
YpaBHeHHE NPsAMOM, POXOAAILEH Yepe3 JaHHYIO TOUKY B 3aJaHHOM HalIPaBIICHUU.
YpaBHeHUE NPAMOIA, MPOXOSAILEH YePE3 IBE TAHHBIE TOUKH.
Paccrosinue oT TOUKH A0 MPSIMOH.
Onpenenenre KpuBoi BTOpOro nopsiaka. OKpy>KHOCTb.
Onric.
['uniep6orna.
[TapaGoma.
CkaJisipHble ¥ BEKTOPHBIE BEJIMUMHBL. JIMHEHHbIE Onlepaly HaJl BEKTOpaMu.
VYron mexny aByms Bekropamu. [Ipoekimss BeKTopa Ha OCh M COCTABIIIOIIAS BEKTOPA IO
OCH.
PaziioxeHne BeKTopa Ha COCTAaBJIAIOLINE IO OCAM KOOpAMHAT.
Hanpasisrommue kocuHyCbI BEKTOPA.
VY cnoBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.
CkasipHOE IPOU3BECHHE IBYX BEKTOPOB U €T0 CBOMCTBA.
BekTopHOE pOM3BEAECHNE U €TI0 CBOWCTBA.
CmMeniaHHoe MPOU3BEAECHHUE TPEX BEKTOPOB U €I0 TE€OMETPUUECKUI CMBICII.
Y cnoBre KOMIUIAHAPHOCTH TPEX BEKTOPOB.
Aurebpanueckas (hopmMa KOMIUIEKCHOTO 4ncia. JIeCTBUS ¢ KOMIUIEKCHBIMU YMCIIaMH.
Tpuronomerpuyeckas popmMa KOMILUIEKCHOTO YUCIIA.
INokazarenbHast popma KOMIIEKCHOTO YMCIIA.
Crenenp komIuieKCHOro yncia. KopeHs N-i creneny u3 KOMIUIEKCHOTO YUCIIA.
Cxema 'opHepa 1 KOpHU MHOTOYJIEHA.
Haxoxnenne nanbompiero obmero nenutens (HO/I) AByX MHOTrOWIEHOB C IMOMOIIBIO MX
PpasioKeHHs! Ha HEMIPUBOANMBIE MHOXKHTEH.
JIuneitnble otoOpaxkeHHsi. OCHOBHBIE TTOHSTHSL.
[TpeoOpazoBanue KOOpAMHAT.
EBKIMI0BO POCTPAHCTBO.
JIvHeiHbIe onepaTopbl U MX CBOWCTBA.
CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOT0 orneparopa.
OpToroHabHbIN 6a3UC 1 OPTOrOHAIBHBIE IPE0OPA3OBAHUSL.
IpuBenenue kBaipaTHUHON (OPMBI K KAHOHUYECKOMY BUITY.
Pa3mepHoCTb 1 0a31c BEKTOPHOTO MPOCTPAHCTBA.
Kputepnii CribBecTpa 3HaKOOIPeIeIEHHOCTH KBAJPaTHIHON (POPMBI.
HopmanbHblli BEKTOp IUIOCKOCTH. YPAaBHEHHE IUIOCKOCTH, IPOXOIAIICH 4Yepe3 JaHHYIO
TOYKY.
OOr1iee ypaBHEHHE IUIOCKOCTH U €70 YaCTHBIE CITydaH.
Yroa Mexny IUIOCKOCTAMH. YCIOBHSI MApajUIEIbHOCTH M TEPHEHIMKYISIPHOCTH JIBYX
IUIOCKOCTEH.
I[Ipsimast B mpoctpancTe. OOIIMe ypaBHEHHS ITPSMOM.
Kanonnueckue ypaBHEHUS IPSIMON.
YpaBHEHU: IPAMOU, IPOXOAILIEH Yepe3 IBE TOUKH.
VYron Mexay IByMsl IPSIMBIMU. Y CIIOBUSI TAPAIIENBHOCTU U MEPIEHTUKYIIIPHOCTH MPSMBIX.
Y cnoBus napajuieIbHOCTH ¥ IEPIEHUKYIISIPHOCTH PSIMOM U TIOCKOCTH.
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53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.

71.
72.
73.

74.
75.
76.
7.
78.
79.

80.
81

82.
83.

84.
85.
86.
87.
88.
89.
90.
91
92.
93.
94.
95.
96.

Touka nepecedeHus MPSIMOU C IUIOCKOCTBIO.
PaccrostHuE OT TOUKH 10 TUIOCKOCTH.
IlonsiTrie MHOKECTBA. UKCIIOBBIE MHOXKECTBA.
[Tonsitrie GpyHKIMK. OCHOBHBIE CBOMCTBA (hYHKITHIA.
OnemenTapHble pyHkImu. Knaccudukanust pyHKImii.
IIpenen 4nciIoBOM MOCIIENOBATEIBHOCTH.
[penen GpyHKIMU B OECKOHEYHOCTH U B TOUKE.
beckoHe4YHO MalIble BEIMUMHBI U UX CBOMCTBA.
beckoneuHo OoJbIIME BETMUMHBI M MX CBOMCTBA.
OcHoBHble TeopeMsl 0 npenenax. [Ipu3Haku cyniecTBoBaHUs IIpeea.
3ameyaTesbHbIE PEIENbL.
HenpepbiBHOCTS (hyHKIMM B TOUKe. TOUYKM pa3pbiBa U UX KIACCH(DUKALMS.
Teopemsl Betiepmrpacca u bonbiiano-Komm o HenpepbIBHOM Ha 0Tpe3ke (DyHKIIUH.
OnpeneneHye Mporu3BOAHOM, €€ MEXaHMUYECKU U TEOMETPUUECKUI CMBICIL.
3aBHCHMOCTB MEXKTY HEPEPHIBHOCTBIO U TU((epeHINpPyeMOCTIO (DYHKIIUH.
OcnoBHble npaBwia U depernmpoanus. [I[pon3BoHas cl10XHOM 1 00paTHON (YHKITHA.
[Ipor3Bo/HBIE OCHOBHBIX 3JIeMEHTapHbIX (PyHKLMIA. [IoHsATHE MTPOM3BOIHBIX BBICIINX
HIOPSIKOB.

DKOHOMHYECKHUI CMBICIT ITPOU3BOTHOM. VICcTI01b30BaHNE TOHATUS IPOU3BOAHOM B
9KOHOMUKE.

DnacTHIHOCTh (PYHKIMH U €€ CBOICTBA.

YpaBHeHHE KacaTeNbHON U HOPMaJIM K KPUBOM.

Huddeperiman GyHKIUM 1 €ro reoMeTpudeckuii cMbIc. Juddepentmanst BeICIX
HIOPSIKOB.

Teopema depma.

Teopema Pons.

Teopema Jlarpanxa.

Teopema Jlomurans.

Heo0xommMbie 1 JOCTaTOYHbIE YCIIOBHSI BO3PACTAHUS M YOBIBAHUS (DYHKITUH.

OkcrpemyM ¢yHKIuH. HeoOX0MMBIi U J0CTaTOYHBIN PU3HAKY CYILIECTBOBAHUS
sKcTpeMyMa (pyHKIMH. J[0CTaTOYHBIN PU3HAK CYIIECTBOBAHMS SKCTPEMYMa, OCHOBAHHBIN Ha
3HAKe BTOPOM IIPOU3BOIHOM.

Hawnbonbiiee u HanMeHbl1Iee 3Ha4YeHNE (PYHKIIMH Ha OTPE3Ke.

Bemykocts 1 BorayrocTs rpaduka GpyHkimu. Touku neperr6a. ACUMITOTHI rpadHka
byHKITUH.

OOm1as cxema uccieioBaHus QyHKIMM U IOCTpOeHUE e€ rpaduka.

[onsitue nepBooOpa3Hoii 1 HeorpenenéHHoro nHTerpaia. CBolcTBa HEONPEAEIEHHOTO
MHTETpaa.

['eomeTprueckmii CMBICT HEOTIPEAECTEHHOTO MHTETPaAIA.

OcHOBHBIE METO/IBI MHTErpHpOBaHusl. IHTErpupoBaHue METOJIOM Pa3JIOKEHUS.

MeToa MHTETpUPOBaHMUS TTO YACTSIM.

HuTerpupoBanue MpocTeiIMX palioHaIbHBIX IPOOeH.

Meron HeorpeaenéHHbIX KOIPHUIIMEHTOB.

Nurerpanbhas cymma. [lonstue onpenenéHHoro uHTerpania.

['eomeTpryecKkmii 1 5KOHOMUYECKUI CMBICI OMPENEIEHHOTO MHTErpaia.

CaoiicTBa onpenenénHoro unaterpana. ®@opmysa Herorona-JleiOnuma.

3ameHa nepeMeHHO U (hopMysIa MHTErPUPOBAHUS 110 YACTSIM Y ONPEAEIEHHOTO UHTErpaa.

I'eomeTpuueckre NpUIoKEHHs ONPENETIEHHOTO NHTErpala.

HecoGcTBeHHbIe HHTErpaIbL.

Hcnionb30BaHKe MOHATHS ONPENENEHHOIO MHTErpasia B S)KOHOMUKE.

Huddepentmansabie ypaBHeHNs. OCHOBHBIE TOHSTHSL.
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97. uddepeHimanbHble ypaBHEHUs TIEPBOTo Mopsiaka. Teopema o CyIecTBOBaHUH M €JUHCTBEHHOCTH
peIIeHHUSI.

98. uddepenimanbHbie ypaBHEHUs C pa3eSIONIMMUCS TIEPEMEHHBIMU.

99. Onnopoanbie muddepeHITHATEHBIC YPaBHEHHS IIEPBOTO TOPsIIKA.

100. Jluneitnsie muddepeHnmanbHbie ypaBHEHHS IEPBOTO HOPSIIKA.

101. IndbdepennmansHple ypaBHEHHS, JOMTYCKAIOIIUE TIOHDKEHHUE TTOPSIIKA.

102. Jluneitnsie muddepeHnmanbHbie ypaBHEHHS! BTOPOTO MOPSIKA C OCTOSHHBIMU KO((UIMEHTaMu.

103. Tlonstre o quddepeHMaTEHBIX YPAaBHEHUSX BBICIIINX TTOPSIKOB.

104. Ucnonn3oBanue muddepeHIMaabHbIX ypaBHEHHH B SKOHOMUYECKON TTHAMUKE.

105. OcHOBHBIC MOHATHUS YUCIIOBBIX PsIoB. CXOIUMOCTD psijia.

106. CxoauMOCTh TEOMETPUIECKOTO Psijia.

107. CgoiicTBa YHUCIIOBBIX PS/IOB.

108. HeoOxoaumplii MpU3HAK CXOAUMOCTH. | ' apMOHUYECKUIA s,

109. Psnpi ¢ monoxxuTensHbIMU uiieHaMu. [Ipu3Hak cpaBHEHHS PSIOB.

110. Tpusnak Hanambepa.

111. HWnrerpambHblii npusHak Korm.

112. 3nakonepemenHsle psbl. [Ipu3Hak JleiOnua.

113.  Ocratok psija 1 ero oreHKa.

114. OGnacTh cXOMUMOCTH (PYHKIIMOHATIBHOTO PSfA.

115.  TIpaBunbHO cxopsmmecs: (yHKIMOHATIBHBIC PSIbI U UX CBOWCTBA.

116.  Crenennsie psiapl. OOIaCTh CXOAMMOCTH CTEIEHHOTO psifa. CBOMCTBA CTENICHHBIX PSIIOB.

117.  PaznokeHue HEKOTOPBIX ANIEMEHTAPHBIX (DYHKIMH B psizbl Taiinopa 1 MakiopeHa.

118.  Ywmcnosble psibl ¢ KOMILIEKCHBIME YWICHAMH.

119.  CrenenHble psibl B KOMIUIEKCHOM 00JIaCTH.

120. ®ynHkwms qBYX MEPEMEHHBIX U e€ 001acTh onpeaeeHus. | paduk GyHKIMY ABYX IEPEMEHHBIX.

121.  O®Oynkiws TpEX U OOMBIIIEro Yhcia NEPEeMEHHBIX.

122.  Tlpenen hyHKIMH HECKOJBKUX MepeMeHHbIX. HenpepbiBHOCTH yHKIMHN. ToUkM pa3peisa.

123.  YacrtHble NpoM3BOAHBIE IEPBOTO MOpsiaKa. [ eoMeTpudeckuii CMbICT YaCTHBIX MPOM3BOIHBIX
(YHKIMH IBYX TICPEMCHHBIX.

124. YacTtHble IPOU3BOIHBIC BBICIIHX ITOPSIKOB.

125.  Tlonusii muddepertman GyHKIMN HECKOIBKUX IepeMeHHBIX. [{uddepeHimpans BricImx

TIOPSIIKOB.

126. JIuddepenumpoBanme CIOKHBIX 1 HESBHBIX (DYHKITHH.

127.  TlpousBoaHas B JaHHOM HarpaBlieHHH. | paueHT QyHKIIH.

128. KacarenbHast TWIOCKOCTh ¥ HOPMAITh K TIOBEPXHOCTH.

129. DOxcrpeMyM QYHKLMH JBYX HE3aBUCUMBIX [TEPEMEHHBIX.

130.  HauOombIiee n HanMeHbIIIee 3HAYCHNE (PYHKIHH.

131.  VYcnossslii skcTpemyMm. Meton MHOUTenel Jlarpamxka.

132. DyHKIMHM HECKOJBKUX MEPEMEHHBIX B SKOHOMHYIECKOH TEOPHH.

Pa3nen 6. [lepeueHnb yueOHOI JUTEPATYPHI, HEOOXOAUMOIi 1JIS1 OCBOEHUSI I CHUIJIMHBI

6.1. OcHoBHasi IMTEpaTypa
1. bepesuna, H. A. Beiciast matemartuka: yuebHoe nocodue / H. A. bepesuna. — 2-e u3g. —
CaparoB: Hayunas knaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 371eKTpOHHBIN //
Hudposoit 00pa3oBaTeNbHBIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html
2. Kparkuii xypc Beicmieid maremaruku: ydeOHuk / K. B. bamaun, ®@. K. bannun, B. W.
Jxeddane [u ap.]; nox penaknueit K. B. bammuna. — 3-e u3n. — Mocksa: Jlamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Tekcr: anexrponnslii // Lludposoit oOpasoBarenbHblii pecype IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html
3. Oxynesa, I'. JI. Jluneitnas anreOpa. AHamuTuyeckas reomerpus: yueOHoe nmocoodue / I'. JI.
OxyneBa, JI. b. Ilompmmua, H. B. OBuapoBa. —  benropoxa: benropoackuil rocynapcTBEeHHbIN
texHonorndeckuii yansepcutet um. B.I'. llyxosa, DBC ACB, 2020. — 88 ¢. — TekcT: 21eKTpoHHBbIH //
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Hudposoii 00pa3oBaTeNbHBIIA pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html
6.2. lonoJHUTeIbLHAS JTATEPATypa

4, Mansues, 1. A. DnemenTtsl nuHelHON anreOpsl. U.1: yaedHoe mocobue / Y. A. Mainbiies.
— Hoocubupck: HoBocubupckuii rocyaapcTBeHnblii yausepeuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (Y.1). — Tekct: anexrponnsiii // LludpoBoii 06pazoBaTebHBINA pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/93564.html

5. [Tankun, A. C. 3agayu ¢ pelICHUSIMU IO BBICHIEH MaTEMaTHKE, TCOPUU BEPOSTHOCTEH,
MAaTEeMAaTHYECKON CTAaTUCTUKE, MaTEeMAaTHYECKOMY MPOrPaMMUPOBAHHIO: y4eOHOE TMOcoOue s
OakanaBpoB / A. C. llankun, B. A. [llankun. — 8-¢ u3n. — Mocksa: [amkos u K, 2019. — 432 ¢c. —
ISBN 978-5-394-01943-2. — Texkcr: snexrtponnsiii // Lludposoit obOpazoBarenbHbiii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85140.html

6.3. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEpHET»

1. http://www.consultant.ru/— KoucynbrataT [Tiroc

2. http://www.garant.ru/— I"apaut

3. udposoii  obpazoBarenbublii  pecypc IPR SMART - pexum  jpocryma
www.iprbooksshop.ru

4. [IporpammHoOe obecnieueHue st OpraHnu3aul KOH(PEPEHIUH
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Pa3znen 7. MaTepuajibHoO-TeXHUYecKasi 6a3a M HHPOPMALMOHHBbIE TEXHOJIOTHH

MarepuajibHO-TeXHMYeCKasi 0a3a, Heo0OXoauMasi ISl OCYIIEeCTBJIEHHSI 00pPa30BATEIbLHOIO
npouecca no JUCHUIINHE:

MarepuanpHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
y4eOHble ayIUTOPUM Ui TPOBEJIEHHs 3aHATUH, TpPYNIOBBIX W HHAMBUIYAIBHBIX KOHCYJbTALUH,
TEKYILETO KOHTPOJIS ¥ IPOMEKYTOYHOH aTTeCTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCSl.

VYuebHble ayIUTOPUM YKOMIUIEKTOBAHbI CHELMAIM3UPOBAHHOM MeOenbl0 U TEXHUYECKUMHU
cpeactBamMu oOydeHus. IlomemieHuss st CaMOCTOSATENBHOM pPaOOThI OOYYarOMIMXCS OCHAIICHBI
KOMITbIOTEPHOM TEXHUKOH C BO3MOKHOCTBIO MOAKIIOUEHUS K ceTh VIHTepHerT.

JucuumuimHa MOXET Peali30BbIBATHCS C MPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJOTHH OOydeHUs.
Crenuduka peanusalMy AUCUUIUIMHBI C TPUMEHEHUEM AMCTAaHIMOHHBIX TEXHOJOIMH 00y4eHus
yCTaHABJIMBACTCS JIOTIOJIHEHUEM K pabouell mporpamme. B dyacTu He mpoTHBOpevamieil crenuduke,
U3JI0’KEHHOM B JIONOJHEHUH K IPOrpaMMme, IPUMEHAETCs HacTos1as paboyast mporpamma.

MarepuanpHo-TeXHHUECKas 0a3a, He0OXOoquMast I OCYIIECTBICHUs 00pa30BaTeIbHOTO IpoIiecca
10 AUCLUUIUIMHE C IPUMEHEHHUEM IUCTAaHLIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH, BKIIFOYAET B CEOsL:

KommploTepHasi TeXHUKa, pacmojiockeHHass B ydeOHoM kopmyce Mucturyra (yn.Kaumnnes, 63,
kaOuHeT LleHTpa MuCTaHIIMOHHOTO O0YYEeHHS):

1. Intel i 3 3.4Ghz\O3VY 4Gh\500GB\RadeonHD5450;

2. Intel PENTIUM 2.9GHz\O3Y 4GB\500GB,;

3. TUYHBIC SJIEKTPOHHBIE YCTPOMCTBA (KOMIBIOTEpPHI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKXKe
CpeZCTBa CBSI3U IpenoiaBaTesieil u CTy/IeHTOB.

WNudopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUS 00pa30BaTeIbHOIO Mpolecca
10 JUCLUIUIMHE C IPUMEHEHUEM JIMCTaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIHH, BKIIOYAIOT B CeOsl:

- cuctema aucrtannuonHoro obydenus (CJ1O) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 110YTa;

- CUCTEMa KOMITBIOTEPHOT'O TECTUPOBAHHUS;

- Hudporoii o6pazoBarensubiii pecypc IPR SMART,;

- CUCT€Ma MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IpOrpaMMHO€e oOecrieueHue I OpraHnu3alui KOH(PEpEeHIUH.

OOyyeHne 00ydYarOIMXCS HMHBAIWIOB M OOYyYarOIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbS  OCYILECTBJISIETCSI IIOCPEACTBOM IIPUMEHEHMS CHELUUAIBHBIX TEXHUYECKHX CpEACTB B
3aBUCHUMOCTH OT BUJa HO30JIOTHH.

[Ipu mnpoBeneHMM Y4YeOHBIX 3aHATHH 1O JAUCHUIUIMHE MCIOJNB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, AIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOUS, alalTUPOBAHHBIE K OTPAaHUYEHUSM 370POBbS
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHbl MYJIbTUMEIUWHBIMU KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIINTh 3BYK Ul KATETOPUU cIa0O0CBIIIAIIMX 00yUYaromuxcs, a
TaKk)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMUUBAIOT U300pakeHUE B HECKOJIBKO pa3 U MO3BOJISIOT
BOCIIPMHUMATh Y4€OHYI0 HHPOPMALIMIO 00YJaIOIUMCs ¢ HApYIICHUSIMU 3PEHUS.

[Tpu oOyueHuu JuIl C HApPYLICHUSAMHU CIIyXa UCIIOJIb3YETCSl YCHIIUTENb CiIyXa JJIsl cIaboCbIIIaiuxX
monaeit CyberEar momens HAP-40, momoratommii oO0y4aeMbIM JIydllle BOCIHPUHHUMATh Yy4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs, OOECIE€UYEHbl IEYaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU peCypcaMu (MIPOrpaMMBbl, YUeOHUKH, YIeOHbIE TOCOOUS], MaTepUabl
JUISL CaMOCTOSITENIbHOW paboThl U T.1.) B (hopMax, aJanTHPOBAHHBIX K OIPAaHUYEHHUSIM WX 370POBbS U
BOCHPUATHS UH(POPMaLIUU:

JJIS JIML € HAPYILIEeHUSIMH 3PeHHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;
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JJIS1 JIMIL ¢ HAPYIIEHUSIMU CJIyXa:
- B Ie4aTHou opme;
- B (hopme 3IeKTPOHHOTO TOKYMEHTA;

JUIS1 JIMIL ¢ HAPYIIEHUSIMH ONOPHO-IBUTATEJbHOI0 anmnapara:
- B Ie4aTHOH opMme;

- B (hopMe 3JIeKTPOHHOTO JOKYMEHTA;
- B hopme aynuodaiina.
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Pasznen 8. MeToanuyecKue YKazaHusd 1J1s1 oﬁyqammnxcsl M0 OCBOCHHUIO JUCHHUITJIMHBbI

JucuumnmHa «MaTreMaTHKa» 3HAKOMUT CTYJIEHTa C OCHOBAMH MAaTEMAaTHMUYECKOIO allnapara,
HEO0OXOIMMOT'0 IS PELIEHNS TEOPETUUECKUX U MPAKTHYECKUX S3KOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AJITOPUTMUYECKOE MBIIIUIEHHE, IIOBBILLIAET OOLMI YPOBEHb MAaTEMATHUECKON KYJIbTYpBI.

[Tpy n3yyeHnn AMCUUILNIMHBI HEOOXOIUMO:

— c(hopMHpOBaTh KOMIIETCHIIMH 00YYarOIEerocsi B 001aCTH MPUMEHEHUsI MATEMaTHYECKUX METOZIOB U
CPEJCTB IPY PELICHUH NIPUKJIATHBIX 33714,

— Ha IpUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB HPOJEMOHCTPUPOBATH CHEUUPUKY
MaTeMaTUK{, HAyuYuTb CTYAECHTOB TNpUEMaM MHCCIEIOBAaHMS W pEIIEHUS MaTeMaTU4YecKH
(hopMaTM30BaHHBIX 33]1aY;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUN CTYAECHTOB 110 Ba)KHOMY HAIIPaBIICHUIO,
HaXOJAILIEMYCsl Ha CTbIKE SKOHOMHUKH U NPHUKIAJHON MaTeMaTHUKH;

— chopMupoBaTh HaBBIKM CAMOCTOATENBHOM pabOThI, OpraHU3aLUHU UCCIIE0BATEIbCKON pabOTHI.

Copnepxkanue IUCHMIUIMHBL «MaremaTuka» u3ydaercs B (OopMe JIEKIHMOHHBIX M IPaKTHYECKUX
3aHATUH, OpPraHU3alUN CaMOCTOATENbHON paboThl cryneHToB. CojepkaHue y4eOHOro marepuasia
CTPYIIIMPOBAHO 10 T€MaM, B KOTOpPbIE BKJIIOUEHbI OCHOBHBIE IOHATHS, & TAKK€ BHJbl JESITEIbHOCTH,
o0s3aTeNnbHbIE NI OCBOEHHUS CTYAEHTaMU C LIEJIbI0 NPUMEHEHHUS B IOCIEAYIOIIEH JeATEIbHOCTH
cneuuanucra. Jlns mnoBelmieHus 3(Q@eKTUBHOCTH mpoluecca OOyueHHsI HCHOJb3YIOTCS BO3MOXKHOCTU
MEXIPEAMETHBIX CBSI3€H NUCHUIUIMHBI «MaTemMaThka ¢ APYTUMU AUCLUILTIMHAMM.

[TpakTuyeckue 3aHATHA TNPOBOAATCA C LEIbI0 (OPMUPOBAHUS KOMIIETEHIMH 00yJarouuxcs,
3aKpeIyICHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUN Ha JIEKIUSAX U B IPOLIECCE CAMOCTOSITEILHOTIO
U3y4eHUsd OO0ydYarolMMMCS CIEeUHaIbHOW JuTepaTyphl. llpakThueckue 3aHSATHS MO JUCIHUILIMHE
OpraHU30BaHbl Ha OCHOBE MPUHIMIIOB MAKCHMAJIbHOM BOBJIEYEHHOCTH CTYJI€HTAa B MPOLIECC U3YUYECHHUs
marepuaia. [Ipyu moAroToBke K MpakKTUYECKUM 3aHATHIM CTYIEHTaM CIIeAyeT BHUMATEIbHO MMOpadboTaTh
C TEKCTOM JIEKLIMH, Y4eOHbIM MaTepHajIoM PEKOMEHyeMOoro y4yeOHuKa, pa3o0paTh pelieHue KI4eBbIX
3a1ad, BBINKCATh HEOOXOAMMBIE ()OPMYJIBI, BBINOJTHUTH 3aJaHUS JUII CAMOCTOSITEIHLHOTO pEIIeHUs,
HOJrOTOBUTH BOIIPOCHI, KOTOPBIE BBI3BAIIN 3aTPYyJHEHHUS.

CamocTosTenbHas padoTa CTyJ€HTOB MO JUCHMIUIMHE «MareMaTHuKa» 3aKII0YaeTcsl B 3aKpEIICHUN
U yriayOJIeHUM 3HaHUN M HaBBIKOB, MOJYYEHHBIX Ha JIEKLUAX U MPAKTUYECKUX 3aHATHUSX, MOATOTOBKE K
IK3aMeHY, a TaKKe B (POPMUPOBAHUN CAMOCTOSTEIIFHOCTH B IMTOUCKE U MPUOOPETECHUN HOBBIX 3HAHHIA.

CTyzneHT JOKEH CaMOCTOSITENBHO M3YyYUTh AOINOJHUTEIBHBIA TEOPETUYECKUI MaTepuall, peInuThb
npeiokeHHbIe 3a1aun. Ecinu TeopeTnueckuii MaTepuai 1no onpeenéHHoN TeMe YaCTUYHO pacCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JOJDKEH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJIb30BaTh JUTEpaTypy H3
NPUBEIEHHOTO CIHCKA, a TAK)KE PYKOBOJICTBOBATHCS YKa3aHUSIMU U PEKOMEHIallUsIMU IIperoaaBaress) u
PELINTH BCE TPEUI0KEHHBIE 3a1a4U.

[IpopaboTka mMPONIEHHOTO JEKIIMOHHOTO MaTepHalia SBISETCS Haubojee BaXXHBIM BUIOM
caMOoCTOsITeNIbHON paboThl. YeM riry0xke W mosHee npopaboTaH MaTepuai, TeM Jerde Ipu BBITOJHEHUN
JPYTUX BUJOB CaMOCTOATEIbHOW palboThl. Cuctemaruueckas, peryispHas padora Haja MPOWIECHHBIM
JEKIIMOHHBIM MaTepHuajoM, HayMHas C TEpPBOrO 3aHATHUS, SBIAETCS HEOOXOIUMBIM YCIOBUEM JUIS
MOHMMAaHHUS MaTEPUaJIOB MOCIEIYIOIUX JIEKIIUHA U YCBOSHHUS MaT€pUAJIOB IPAKTHUECKUX 3aHATHI.

B xoze moAroToBKM Ka)10ro BONpoca HE00X0AUMO KPAaTKO, CXeMaTHYHO 3a(MKCUPOBATh OCHOBHBIE
MOJIO’KEHUSI U TE3UChl OTBETa, (OPMYIUPOBKH, 3amucartbh (GopMysisl U cuMBOJIbI B TeTpaib ansi CPC,
pewuTh 3a7aui. Bomnpockl, BhI3BaBIINE 3aTPYAHEHUS MIPU CAMOCTOSTEIHON paboTe, Hy)KHO 3amucarh U
3a1aTh uX npenojasarento. ClIoHbIE BOIMPOCHI MOXHO BBIHECTH HAa OOCYXJIEHHE Ha IPAKTUYECKOE
3aHATHE WM HAa WHAWBUIYalbHblE KOHCYNbTaluu. [IpuBETCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTy4YEHHBIX 3HAaHUHN HaxXoJUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

JU11 MOATOTOBKM K 3K3aMEHY CTYAEHTAM CIIEIYET CaMOCTOSITENIbHO M3YYUTh HEKOTOPBIE pa3felibl
JUCIUIIMHBI ¥ BBIIIOJHUTH COOTBETCTBYIONINE 33/1aHUS B COOTBETCTBUU C METOAMUYECKUMHU YKa3aHUSIMU
JUIE CaMOCTOSITENIbHON palOoThl. Pe3ynmpTaThl caMOCTOATENBbHON pabOThl JOKHBI OBITH MPEIBSIBICHBI
IPEnoaaBaTesio B TEUEHUE CEMECTPA, /10 Hayala CeCCUU.

Pe3ynbTaThl MHAMBUIYATbHON 3K3aMEHALMOHHOW pabOTHl OLIEHUBAIOTCS C YYETOM TEOPETHUYECKUX
3HaHWUN MO COOTBETCTBYIOUIUM pa3jielaM JUCIHUIUINHBI, TEXHUKH BBIIOJHEHUS! pabOThl, 0ObEKTUBHOCTH
¥ 000CHOBAaHHOCTH NMPUHUMAEMBIX PELICHUH B Ipoliecce paboThl C JaHHBIMU, KauecTBa 0(OpMIICHUSI.
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B xonme ydeOHOro mporiecca MpOBOTUTCS TEKYIIUNH KOHTPOJb, CIIOCOOCTBYIOIIUN IMOBBIIICHUIO
3O PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YUYCOHBIX 3aHATHUM, BKIIOYAs CaMOCTOSTEIBbHYIO paboTy
CTY/ICHTOB.
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Y4yeOHO-MeTOANYECKOE U3JaHNUE

Pabouas mporpamma y4eOHOM TUCITUTUTMHBI

MareMaTHuKka

(Haumenosanue OucyuniuHvl 8 COOMeemcmauu ¢ yueOHvim
N1AHOM,)
I'enepanoBa UnHa AjiekcaHIpPOBHA

(©amunus, Umsa, Omuecmso cocmagumens)
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