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Pa3nen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ael

BO u

mpeboganHusMu K

1.1. Ilesin ocBOEeHMSsI AMCIUILIIMHBI
Hucnurnnuna «MaTtemaTuka» BXoauT B «O0513aTeIbHYI0» YacTh JUCIUIUIMH MOJITOTOBKH
oOydJaronuxcsi 1o HampaBiieHH0 moarotoBku «38.03.01 JkxoHOMHKa», HANPaBJIEHHOCTh
(mpopuib) «PUHAHCHI U KPeIUT.
L{enbro QUCHUIUIMHBL SBIsCTCS (GopMUpoBaHie KomneTenuuii (6 coomsemcemeuu ¢ @IOC

pe3yromamam

obpazosamenvrotl npoepammsl (OI1OIT BO)):
JleCKpUNTOPBI YHMBEPCAJbHBIX KOMIIETEHIMIA:

YK-1.1. CnocoGeH ompeaeiauTh pecypchl Ui MOUCKa HEOOXOAuMON HHGOpMAIUU TpH

pELIECHUH U aHAIN3€ MTOCTABJICHHBIX 33]1a4;

0CB0€HUsL  OCHOBHOU  NpogheccuoHanrbHou

Jleckpunropsl o0menpogeccnoHaNIbHbIX KOMIIETEHIMI:

OIIK-2.1 CrocobeH OCBOUTH CTAaTUCTHYECKAE METOIBI

dbopMUpOBaHUS JaHHBIX U

NPUMEHUTh HANpaBJICHUS W METOJbl aHAM3a MHPOPMALMU B KOHTEKCTE peain3aluu Ou3Hec-

ITPOCKTOB,

OIIK-2.2 Crocoben

OCYLIECTBIIATh

KOJIMYECTBEHHBIN U

KaueCTBEHHBIM  aHajIu3

I/IH(I)OpMaI_II/II/I IIpHu IMOCTPOCHUHU OPIraHU3AIHMOHHO-9KOHOMHYCCKUX MOI[GJ'IGIZ ImyTeM peajin3daliun
KOHKPCETHBIX SDKOHOMHUYCCKUX 3aaa4Y.

B pesynbraTte OCBOEHHS ITUCHMIUIMHBI Y CTYIEHTOB JOJDKHBI OBITH C(OPMHPOBAHBI
WMHIWKATOPBI KOMIIETCHIIMN:

O6o0mennas Kox u HaumeHoBaHue Kox n HaumMeHOBaHHMe MHAUKATOPA JOCTHIXKEHUS
TpyAoBas GpyHKuus/ AeCKpPUIITOpa komuereHumii (u3 I1C)
TPYA0Bas (PYHKIMA KOMIIEeTEeHIUH
I1C 08.008 YK-1.1. Ymenus:
«CnenuajaucT mo Crocoben onpenenuts | IIC 08.008 Cnenunaaucrt 1no ¢punancosomy
¢puHaHCOBOMY pecypcsl  UId  TIOMCKA | KOHCYJHTHPOBAHHIO
KOHCYJIbTUPOBAHHIO» HEOO0XOANMOI NA-5. YK-1.1. MbICIUTE CHUCTEMHO, CTPYKTypHpPOBaTh
A. KoucyabTupoBanue | HHQOpMaILH mpu | uapopMmaruio (A/01.6)
KJIMEHTOB MO | PEICHNH W aHaju3e
HCI0JIb30BAHUI0 MOCTaBJICHHBIX 3a]1a4
(puHAHCOBBIX
NPOAYKTOB U YCJIYyT
A/01.6 MOHHUTOPUHT
KOHBIOHKTYpPBl ~ PBIHKA
0aHKOBCKHX YCIIyT,
pBIHKA LEHHBIX OyMar,
WHOCTPAHHOW  BaJItOTHI,
TOBapHO-CHIPHEBBIX
PBIHKOB
I1C 08.008 OIIK-2.1 3Hnanue:
«CrnenuaaucT no Cnocoben ocsouts | IIC-08.015 Choenuajiuct mn0  KOPHOPATUBHOMY
¢punancoBOMY CTaTHUCTUYECKHE METOJIbl | KPeAUTOBAHHUIO
KOHCYJIbTUPOBAHHIO» ¢dopmupoBanus ganHbix u | UA-5 OIIK-2.1 CoBpeMEHHBIE METOABI MOTyUYEHUS,
A. MPUMEHUTh HaNpaBJiCHHs | aHanu3a, o0paboTrku wuHbpopmarmu (A/01.6, A/03.6,
KoncyabTupoBanue u  meronsl  aHammza | A/04.6, A/05.6, A/06.6)
KJIMEeHTOB no | ”HPOpPMaLUK B KOHTEKCTE | Ymenus:
HCI0JIb30BAHUI0 peanmzanun Oouznec- | IC  08.008 Cnemuasuct 1o  GUHAHCOBOMY
(puHaHCOBBIX MPOEKTOB KOHCYJIbTHPOBAHHIO
NPOAYKTOB H YCJIYI UA-7 OIIK-2.1 IlpousBoauts HHOOPMALMOHHO -
A/01.6 MonuTopuHr QHATUTHYECKYI0 paboTy 10 pPBIHKY (MHAHCOBBIX
KOHBIOHKTYPHI ~ PBIHKA POAYKTOB H yciyr (A/01.6)




0aHKOBCKHX YCIIyT,
phIHKA IICHHBIX OyMar,
WHOCTPAaHHON  BaJOTEHI,
TOBapPHO-CHIPHEBBIX
PBIHKOB

IIC 08.015
«Cnenuajancr mo
KOPMOPATHBHOMY
KpeauTOBAHHIO»

A. Obecnneuenue
MPOBeIeHNs CETI0K
KpeauTOBaAHUSA
KOPNOPATHBHBIX
32eMIIMKOB

A/01.6 IToaroroska
CHCIIOK  KPEAUTOBAHHS
KOPIIOPaTUBHBIX
3aEMIIUKOB

A/03.6 IToaroroBka u
3aKJIIOUYCHHUE
KPEAUTHOTO JIOTOBOpA C
KOPIIOPaTHBHBIM
KJIUEHTOM

A/04.6 KouTponn
WCIIONHEHUS] YCIOBHM
KPEAUTHOTO JIOTOBOPA C
KOpHOpaTI/IBHLIM KIIUCHT
A/05.6 PaGoTa ¢
KOPIIOPaTUBHBIMH
3aeMIIUKaMU Ha JTalrle
BO3HUKHOBCHUA
MIPOCPOUYECHHOU
3aJ10/DKEHHOCTH

A/06.6 Ouenka

3¢ (HEeKTUBHOCTH
KaHaJIOB MTPOBIKEHUS,
HpOI[a)K er):[I/ITHBIX
MIPOIYKTOB
KOPIIOPaTUBHBIM
KJIMEHTaM

NJ1-8 OIIK-2.1
CICIMATN3APOBAHHOE
HeoOXxoIumMoe VIS
nHpopmanun(A/01.6)
Haeviku u (uiu)onvim desmenvnocmu:
IHC 08.008 Cneunuanuct 1o
KOHCYJIbTHPOBAHHIO

Na-12 OIIK-2.1 Opranuzanust cOopa, o0paboTKH H
aHanmu3a WHQOpPMAaIMH, B TOM YHCIE C TPUMEHEHHUEM
COIIMOJIOTHYECKUX,  MAapKCTUHIOBBIX  HMCCIICTOBAHHI
(A/01.6)

[MpuMeHSITh yHUBEPCATLHOE W
nmporpaMmHoe  obecIeducHue,
coopa u aHaym3a

¢punancosomy

I1IC 08.008
«Cnenmaauct mo
¢punancoBomy
KOHCYJIbTHPOBAHUIO»

A.
KoncyasTnpoBanne
KJINEHTOB
HCI0JIb30BAHUI0
(puHaHCOBBIX
NMPOAYKTOB U yCJIYT
AJ01.6 MOHHUTOPHUHT
KOHBIOHKTYPBI ~ pPBIHKA
0aHKOBCKHX YCIIyT,
PbIHKa HEHHBIX 6YMaF,
WHOCTPAHHOW  BaJItOTHI,
TOBapHO-CHIPbEBBIX
PBIHKOB

mo

OIIK-2.2

Crioco0eH OCYIIECTBIISATh
KOJIMYECTBEHHBIH H
KauyeCTBCHHBIN aHajm3
uHpOpMAaIH pu
MIOCTPOEHUU
OpraHu3aIOHHO-
3KOHOMHUUYECKUX MOJEIIEN
myTeM peanuzanuu
KOHKPETHBIX
IKOHOMMYECKHUX 3a1a4

3nanue:

IHC 08.008 Crnenuanuct
KOHCYJIbTHPOBAHUIO

NJ-1 OIIK-2.2 Metoapl cOopa, 00pabOTKH M aHaIM3a
WHPOpPMAIUK C TNPUMEHEHUEM COBPEMEHHBIX CPEJICTB
CBSI3H, anmnapaTHO-TEXHUIECKUX CpeAcCTB U
KOMITBIOTEPHBIX TeXHOJOTHH(A/01.6)

na-2 OIlIK-2.2 [Ipuanuner  paboTel, 00dacTh
MPUMEHEHUS U TPUHIUIHATIBHBIC OTPaHUYEHUST METOJIOB
U CpeJICTB cTaTucThyeckoro aHammsza (A/01.6)

na-4 OIIK-2.2 OCHOBBI  MaKpO’KOHOMHKH,
MHUKPO3KOHOMHUKH, (PHUHAHCOBOW MaTeMaTHKH, TEOPUHU
BEpOATHOCTEH M MaTeMaTrueckoi craTucTuku(A/01.6)

no  (pUHAHCOBOMY




1.2. MecTo aucuumuidabl B crpykrype OIIOII BO
HanpapJjeHus MOAToTOoBKH «38.03.019xoHOMuUKa», HATIPABJIEHHOCTH (Mpoduiab) «PUHAHCHI U
KpeauT»

IpenmecTByonue JUCHUNLTAHBI

Ne Hocaexyrouue TUCHUNTAHBI
(I CHMILIMHBI, H3yYaeMble NapaJJieJibHO)
1 2 3
ODKOHOMHUKO-MaTeMaTHYE€CKHE METOIBI U
1. DKOHOMETpHUKA
MOJENH
2. | Uadopmaruka MeTo bl TPUHATHUS YITPABICHYCCKUX PEIICHUN
Teopus BeposITHOCTEH U MaTeMaTHIeCKast
3. | MuUKpO3KOHOMHKA
CTaTUCTHKA
4, duHAHCOBLIE BEIYUCIEHUS
5. CraTHcTuKa
6. Maxkpo3KOHOMHUKa
7. duHaHCOBBIN aHAIN3
8 KoMitekcHbBIH 5KOHOMUYECKHI aHaInu3

XO3SIMCTBEHHOH NEeITEILHOCTH

Ilocnedosamenvrocms opmuposanus KOMnemeHyull 68 YKa3aHuvlX OUCYUNTUHAX MOHCEM
Oblmb UBMEHEeHa 6 3aBUCUMOCMU Om (QOPpMbL U CPOKA 00YUeHUs, a Mmakdice npenooasanus ¢

UCnoilb306aHuUemM ()McmaHl/ﬂ/lOHHblx MexXHoN02Ull O6yll€HMfl.

1.3. HopmaTuBHAasl JOKYMEHTALMS
Pabouas mporpamma y4eOHOH TUCIUTUTHHBI COCTaBICHA HA OCHOBE:

d)enepanLHoro rocyaapCTBEHHOI'O O6pa30BaTeJ'ILHOFO CTaHaapTa BbICHICTO O6p830BaHI/IH 10

HarpaBjeHuto noArotoBku «38.03.01 Ixonomukay;

VYyebHoro miaHa HampaBieHUs TOArOTOBKU «38.03.01 DxoHOMHKa» HaNpaBJeHHOCTb

(mpoduin) «Punancel u kpeaut» 2023 roma HabOPA;
O6pasma paboueii mporpaMMbl yueOHOM aucturuinabl (mpukas Ne 113-O ot 01.09.2021 1.).




Pa3nen 2. TemaTHu4ecKHii IJIaH

Ounas gopma o0yuyeHnus (OJHBIH CPOK)

Pa3neibl, TEMBI JUMCHHMILIMHBI

TpynoeMKoCTh

Bcero

AyIMTOpHBbIE 3aHATHUSA

JI

113 (J13, C3)

CPO

Koa unaukaropa
U JIECKPUINTOpa
JOCTHKEHUS
KOMIIeTeHI Ml

2

4

5

7

Martpuiipl ¥ ONpenesTuTeNT

14

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

CucreMa JIMHEHHBIX — ITeOpParUECKHX
YpaBHEHUIA.

14

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

DneMeHTBI BEKTOPHOH anreOpbl

18

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

Muorounensl. KoMIiekcHbIe uncia.

12

WJ1-5. YK-1.1.

JIuneiinbie oToOpakeHHs

14

WJI-5. VK-1.1.
WJI-12 OIK-2.1
WJI-4 OTIK-2.2

OneMeHTHI aHATUTHIECKON TeOMETPHH.

16

WJI-5. VK-1.1.
WJI-4 OTIK-2.2

OyHKIMU OJTHOM JEUCTBUTEIHLHON

MIEPEMEHHOM

14

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJ1-8 OIK-2.1
WJI-12 OITK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

IIpenen
hyHKIIHM.

¢yaxim.  HenpepbIBHOCTB

16

WJI-5. VK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

JubdepenimanbHoe VICUVCIICHIE

(DYHKIH OJTHO TTepeMEHHOH.

24

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJ1-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1




WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

Hurerpansuoe
(HeoTpeeIIeHHBII
OIpeIENICHHBIN
TIPHIIOKEHHS)

HCUKCIICHHE
WHTETPal,
WHTETpAI W €ro

26

10

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JTuddepeHimanbHbIe ypaBHEHHS.

24

10

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OITK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

12

Pamnl

20

10

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

13

DYHKIIMN HECKOJIBKUX NIEPEMEHHBIX.

22

10

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

Bua npome:xyTouHO# aTTecTaUMU
3a4ér — 1 cemecTp
JK3aMeH - 2 ceMecTp

o4

HUToro

288

64

64

106

3aouHas popma 00yueHus (MOJHBII CPOK)

Pa3neinnl, TeMbI JUCIHUILIMHBI

TpynoeMKoCTh

Bcero

AyAUTOpHBIE 3aHATHS

JI

I3 (J13, C3)

CPO

Koa nnaukaropa
U JeCKpPUNTOpa
JOCTHKEHUS
KOMIIeTeHIIU

2

3

4

5

7

Martputipl 1 onpenenuTenn

23

19

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

CucreMa JIMHEHHBIX — aITeOpPaMUCCKHX
YPaBHEHMI.

23

19

WJ1-5. VK-1.1.
WJI-5 OIK-2.1




WJI-7 OIK-2.1
WJ-8 OIK-2.1
WJ-12 OIK-2.1
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2

OJeMEHTHI BEKTOPHOU aJIreOpbI

20

20

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJ1-8 OIIK-2.1
WJI-12 OIIK-2.1
W/J1-2 OTIK-2.2
WJ1-4 OTIK-2.2

MmuorowieHsl. KoMImiekcHbIe unciia

20

20

WJI-5. VK-1.1.

JluneitHbIe OTOOpaKEHIS

20

20

V-5, VK-1.1.
WJI-12 OITK-2.1
WJ1-4 OTIK-2.2

DJIEMEHTBI AHATUTHYECKOU T€OMETPUI

20

20

WJI-5. VK-1.1.
WJ1-4 OTIK-2.2

OyHKIMM ~ OOHOM  JICHCTBUTENBHOU
[IEPEMEHHOMN

20

20

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
W/J1-2 OTIK-2.2
WJ1-4 OTIK-2.2

Ipenen  ¢ysximm.  HenpepbiBHOCTH
byHKIH

23

19

WJ-5. VK-1.1.
WJI-12 OIIK-2.1
WJ1-4 OTIK-2.2

Juddeperimansroe WICUHCITCHIE
(DYHKIMH OJTHOM TTepeMeHHOH.

23

19

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
W/J1-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

HWHrerpansHoe VICUHCIICHUE
(HeotpeeIeHHBII HHTETPaL,
ONpENICTICHHBIA ~ MHTETpal MW €ro
TPUJIO’KEHUS)

23

19

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJ1-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JnddepertpansHble ypaBHEH s

20

20

WJI-5. VK-1.1.
WJ-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2




WJ1-4 OTIK-2.2

12

Pamel

20

20

WJ1-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJ1-8 OIK-2.1
WJI-12 OITK-2.1
W/JI-1 OTIK-2.2
W/JI-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

(DyHKI_II/H/I HECKOJIBKHX IIEPEMCHHBIX

20

20

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-4 OTIK-2.2

Buja npomMe:kyTo4HO# aTTecTauuu

3auér

IK3aMeH

o b

HToro

288

10

10

255

OuHo-3a04Hast popMa o0yueHus: (MOJHBII CPOK, YCKOPEHHOE 00y4YeHHE, IOTHOE YCKOPEHHO0e
o0y4eHmue)

Pa3zaennl, TeMbI U CIUILIHHBI

TpynoeMKoCTb

Bcero

AyIMTOpHBbIE 3aHATHUSA

JI

I3 (JI3, C3)

CPO

Koa nnaukaropa
U JeCKpUnTopa
JIOCTHIKEHHSI
KOMIIeTeHI[U i

2

3

4

5

7

Martpuiipl ¥ ONpeeTUTeNH

20

12

WJ1-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

CucreMa JIMHEHHBIX — ITeOpPaMUECKHX
YpaBHEHHUH.

22

14

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

OneMeHTHI BEKTOPHOW anreOpsI

16

12

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

MHoroumensl. KoMmriekcHBIe urca.

16

10

WJI-5. VK-1.1.




Jlunelinble 0TOOpaXKeHHs

12

12

WJ-5. VK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

OJIeMEHTHI aHATTUTUYECKON TCOMETPUM.

16

12

WJ-5. VK-1.1.
WJ1-4 OTIK-2.2

OyHKIMU OHOM
nepeMEHHOM

JICHCTBUTEIILHOMN

20

14

V-5, YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

Ilpenen  ¢ysxmmm.  HenpepbiBHOCTH

yHKm.

18

14

WJI-5. VK-1.1.
WJI-12 OIIK-2.1
WJ1-4 OTIK-2.2

Huddeperrmansroe
(OYHKIMM OJTHOM TTepEeMEHHOM.

HCYHMCIICHUC

22

14

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

Nurerpansaoe
(HEeoTpEIETICHHBIH
OIpPE/ICTICHHBII
TIPUJIOKCHIA)

uHTETpal U

UCUHCIICHUES
HHTETpa,

€ro

18

14

VJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JuddepeHimanbHbie ypaBHSHHS.

18

14

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

12

Pamnl

18

14

WJI-5. YK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJ1-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

13

qDYHKl[I/H/I HECKOJIbKHX IICPEMCHHBIX.

18

14

WJI-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
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WJ1-4 OTIK-2.2

Buja npoMexyToO4UHOM aTTecTAllUM

3auér
Ik3amMeH 54
Hroro 288 32 32 170
3aounas popma o6yueHus (ycKopeHHoe o0y4yeHue Ha 6aze BO)
TpynoeMKoCTb Koa unaukatopa u
Pasneanl, TeMbI
Ne AyIMTOpHBbIE 3aHATHSA JeCKPHUINITOPA JOCTHKCHUS
JMCIUTJINHBI Bceero 1 113 (13, C3) CPO KOMIETe I i
1 2 3 4 5 6 7
Marpurisr u HJI-5. YK-1.1.
OIPEICTUTESIH Wa-5 OIIK-2.1
Wa-7 OIK-2.1
Na-8 OIK-2.1
1 24 2 2 20 Ha-12 OIlK-2.1
Wa-1 OIIK-2.2
Na-2 OIIK-2.2
NJ1-4 OIIK-2.2
Cucrema JIMHEHHBIX HJI-5. YK-1.1.
aNreOparIeCKIX 2 Wna-5 OIlK-2.1
YpaBHEHHHA. Na-7 OIK-2.1
2 24 2 20 -8 OIK-2.1
Nna-12 OIlK-2.1
Na-2 OIIK-2.2
NJI-4 OIIK-2.2
OIeMeHTHI BEKTOPHOI Na-5. YK-1.1.
anreOpsI Nna-5 OIlK-2.1
Ha-7 OIIK-2.1
3 20 20 -8 OIK-2.1
Na-12 OIlK-2.1
Wa-2 OIIK-2.2
N-4 OIIK-2.2
MHorousieHsI. na-5. YK-1.1.
KowmriekcHbie umcia
4 20 20
JluneiiHble OTOOpakeHUS HUA-5. YK-1.1.
Na-12 OIlK-2.1
5 20 20| yJ1-4 OTIK-2.2
OneMeHTbI na-5. YK-1.1.
6 | aHAIMTHYECKOM 20 20 WJI-4 OIIK-2.2
TeOMETPUH
OyHKIMHU OIHOMI HJ-5. YK-1.1.
JICUCTBUTEIILHOM nJa-5 OIIK-2.1
TIePEMEHHOI Ua-7 OIIK-2.1
Wa-8 OIIK-2.1
! 20 20 na-12 OliK-2.1
Wa-1 OIIK-2.2
Wa-2 OIIK-2.2
NJ-4 OIIK-2.2
Ipenen (dyHKUMH. UA-5. YK-1.1.
8 | HempepoiBHocTh QyHKIHHN | 22 2 20 NI-12 OIK-2.1
W-4 OIIK-2.2
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JuddepenimansHoe

HCUHCIICHHC (hyHKIHH
OJTHOU NIEPEMEHHOM.

22

20

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1J1-4 OTIK-2.2

10

HuterpaisHoe
WICUHICITCHYIE
(HeompeIeNICHHBIH
WHTETpall, ONpeaeTeHHbINA
WHTEerpat " ero
TPHJIO’KEHUS)

21

21

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JuddepentmansHbie

YpaBHEHUS

22

22

WJ1-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJ1-12 OIK-2.1
W/JI-1 OTIK-2.2
WJ1-2 OIIK-2.2
WJ1-4 OTIK-2.2

12

Panel

22

22

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

(I)YHKL[I/II/I HECKOJIbKHX

MEPEMCHHBIX

22

22

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJ1-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1JI-4 OTIK-2.2

Bua npome:xxyTouHoi

aTTecTaluu
3auér
JK3aMeH

9

Hroro 288 8 4 267

Pa3nen 3. Coaeprxanue Iy CUUNIMHBI
3.1. Conepxanue TMCUMILIUHBI

Paznesn 1. JIuneiinas aaredpa ¢ 3JieMeHTAMH aHAJIUTHYECKOH reoMeTpHu

Tema 1.1 MaTpuusbl 4 onpeaeuTe u

Matpunel. Bugsl matpun. Onepauun Hax Matpunamu. ONpenenuTeny U UX CBOMCTBA.
MuHops! u anreOpanyeckue TONOIHEHUs. Bpiuucienue onpeaenurenei n-ro nopsaxa.

Ob6parnas marpuua, e€ cpoiictBa. HeobxoauMoe 1 10CTaTOYHOE YCIOBHE CYIIECTBOBAHUS
oOpaTHOIl MaTpullbl. AJTOPUTM BBIUMCIEHUS oOpaTHOW Marpuubl. Panr wmatpunel. Panr

12




CTyneH4aroi matpuilbl. Hem3aMeHHOCTh paHra mpu 3J€MEHTapHBIX MPeoOpa3OBAHUAX MATPHUIIBL
Kpurepuii mnHeitHON HE3aBUCUMOCTH CTPOK (CTOJIOIIOB) MaTpuIllbl. Teopema 0 paHTe MaTpPHUIIBL.

Tema 1.2. Cucremsl TuHeiiHbIX anredpanyeckux ypasuenuii (CJIAY)

Cucrembl JHHEHHBIX anreOpanyeckux ypaBHeHUH. OcHoBHbIe TOHATUS. CHCTEMBI n
JUHEWHBIX YpaBHEHH ¢ n IepeMeHHbIMU. MeToa oOpatHoit MaTpuiibl. Meton Kpamepa.

Meron T'aycca. CucremMbl m JMHEWHBIX YpaBHEHUM C n NEepeMEHHbIMHU. Teopema
Kponekepa-Kanemmm 0 COBMECTHOCTH CUCTEMBI YPABHEHHUIA.

OnHoposiHasi cucTemMa JIMHEWHBIX YpaBHEHMH, €€ cBoicTBa. DyHIaMeHTalbHas CUCTEMa
pemennii. Teopema o (GyHAAMEHTAJIBHBIX PELICHUSAX OJHOPOAHON cucTembl. OOIee perieHue
CHUCTEMbI HEOJHOPOIHBIX JTUHENHBIX YPaBHEHUM.

Mogens JleoHThEBa MHOTOOTpAcCIeBOM SKOHOMHUKM. [IpoaykTuBHBIE MOsienu JIeoHThEBA.
Kpurepun npoaykTUBHOCTH.

Tema 1.3 JIeMeHTbI BEKTOPHOM aJredpbl

Ckasnsipable M BEKTOpHbIE BeIMUMHBL. JInHElHbIe onepauy HaJ BekTopaMu. KoopauHaThl
BEKTOpa. YTros MeXIy AByMsl BekTopaMu. [Ipoekius BekTopa Ha OCh U COCTaBIIAIOLIAs BEKTOPA
0 Ocu. BeKTOpel B TpEXMEPHOM IpOCTpaHCTBE. Pas3noxkeHue BEKTOpa Ha COCTABISIOIIME I10
ocsiM KoopauHat. Hampasistronye KocCHHYChbl BekTopa. OpTOHOPMUPOBAHHBIHM Oa3uc.

VY cnoBue KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHoe NpOU3BEIECHUE BEKTOPOB M €ro CBOICTBA. BekTopHOE mNpou3BeneHUE, €ro
cBoiicTBa. CMelIaHHOE MPOU3BEJIEHHE TPEX BEKTOPOB, €r0 CBOWCTBA, F€OMETPUUYECKUI CMBICIL.
VYcnoBue KOMIUTAHAPHOCTH TPEX BEKTOPOB.

[ToHsiTHE NMHEWHOrO BEKTOPHOrO NPOCTpaHCTBA. BEKTOp B N-MEPHOM NPOCTPAHCTBE.
JluneiiHas 3aBUCHMOCTh M HE3aBUCHMOCTb BEKTOpPOB. Pa3mepHOCTh M 0a3uc BEKTOPHOTO
npocTpaHcTBa. Pasnmoxkenne Bekropa mo Oasucy. Marpuma mepexoma K HOBOMY 0Oasucy U ee
cBoiicTBa. JInHeliHbIe noAnpocTpaHcTBa. EBKIMAOBO nmpocTpaHcTBO. CBOWCTBA JUIMHBI BEKTOPA.
OpTtoHOpMHpOBaHHAs CUCTEMA BEKTOPOB. OpTOroHaIbHOE JONOJHEHHE, €r0 CBOMCTBA.

Tema 1.4 Muorouiensl. Kommiekcubie uncia. (jieMeHTbI BhicHIeii aaredpbl)

MHuorounens!. [lelictBus ¢ MHorowieHamu. Cxema ['opHepa.

Kommnekcuble uncia. OcHoBHBIE onpeaeneHus. KomiuiekcHas miocKocCTb.

Anrebpandeckas ¢popMa KOMIUIEKCHOTO 4ucia. J[eHCTBUS ¢ KOMIUIEKCHBIMH YHCIaMH.
Tpuronomerpuyeckas ¢dopma KoMiuiekcHoro uucia. [lokazarenbHas ¢(opma KOMILIEKCHOTO
yucna. Crenenb KOMIUIEKCHOTo ynciia. KopeHb N-il CTeneHn U3 KOMILUIEKCHOTO YUCIA.

Tema 1.5 JInneiinbIe 0TOOpaKEeHUA

Jluneiinple otoOpaxeHus. OcHOBHbIE MOHATHS. JIMHEHHbIE onepaTopsl U UX CBOMCTBA.
Martpuubl oneparopa B pa3HbIX 6a3ucax.

CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUS JIMHEHHOTO onepaTopa. HezaBucumocTts
COOCTBEHHBIX BEKTOpOB. CUMMETpUYHBIN onepatop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.

KBanparuunsie ¢gopmbl. IlpuBenenne kBaapaTudHoil (GOpMbl K KaHOHUYECKOMY BHUIY.
Kpurepnit Cunssectpa.

Tema 1.6 DJieMeHTBI AHAJIMTHYECKOH reOMeTPUH

[Ipsimast Ha mMIOCKOCTH. YpaBHEHHE MpsIMOW C yriIoBbIM KoddduuueHntom. OOriee
YPaBHEHHUE NPSIMOM U €ro 4acTHbIE cilydau. Todka nepecedeHus MpsMbIX. Y paBHEHHUE MPSMO,
IpOXOAsIIel 4epe3 JaHHYI0 TOYKY B 3aJaHHOM HAlpaBJICHUU. YPaBHEHUE IydKa MpPSMBIX.
VYpaBHeHHE NPSAMOM, NMPOXOIALIEH Yepe3 IBE JaHHbIE TOUKHU. BplumciieHue yria Mexzay AByMs
OpSIMBIMHU. Y CIIOBUSI MapauIeIbHOCTH W MEPHEHIUKYISIPHOCTU NBYX NpsAMbIX. PaccrosiHue ot
TOYKH J10 IPSIMOMU.
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Kpussie Broporo nopsiaka. OKpy>KHOCTb, 3JUIMIIC, TUTIEpOO0IIa 1 mapabosia (MX CBOMCTBA U
KaHOHUYECKHE ypaBHEHHs1). [IpuBeneHue oOLIEro ypaBHEHHs KPHBOH BTOPOrO MOpsiaKa K
KAaHOHUYECKOMY BH]1Y.

[Inockocts. YpaBHeHME NOBEpPXHOCTH. HOpMalbHBI BEKTOP IIOCKOCTH. YPaBHEHHUE
IUIOCKOCTH, MPOXOJAlIei yepe3 AaHHyI0 Touky. OOmiee ypaBHEHHE IUIOCKOCTH M €ro YacTHbIE
ciiydad. YToJI MEXAY IUIOCKOCTSIMU. YCJIOBUS NApajuIeIbHOCTH M NEPHEHIUKYJISIPHOCTH ABYX
mockocTed. Touka nepecedeHus TpEX MIOCKOCTEH.

[Ipsimast B mpocTtpanctBe. O0mue ypaBHeHUs TpsiMod. BekTopHoe ypaBHEHHE MPSIMOI.
[Tapamerpuueckue ypaBHeHHs npsiMoid. KaHoHWYeckue ypaBHEHHS IPSMOM. Y paBHEHUS MPSIMOI,
IPOXOJAILEH 4Yepe3 ABE TOYKU. YTOJ MEXAY ABYMs IPSAMBIMHU. YCJIOBHS IAPALICIbHOCTH U
NEPHEHIUKYIIPHOCTH MPSIMBIX.

IIpsmass ®  MIOCKOCT, B IPOCTPAHCTBE.  YCIOBUS  MAapajyIeIbHOCTH U
NEPHEHIUKYIIPHOCTH NPSAMONM M IUIOCKOCTH. Touka mepecedeHus NpsMOMl € IUIOCKOCTBIO.
Paccrostnue ot Touku 10 iockocTH. [1ydok miockocTei.

Pa3nesn 2. MaremaTudeckuii anaiau3

Tema 2.1. DyHKIUM 01HOI el CTBUTEIbHOI NepeMeHHO

[Tonstne muOXecTBa. Jlormueckre cuMBoibl. Onepanyu HaJ MHOXKeCTBaMH. UHCIOBbIC
mHokecTBa. [lonstue ¢ynkiuu. CrnocoObl 3ananust ¢yHkiuii. OCHOBHBIE CBOMCTBA (DYHKIIUU.
OcHOBHBIE 37IeMEHTapHbIe QYHKIIMU U UX TPAPHUKH.

Onemenrtapuble pyHkuuu. O6parHas (ynkuusa. Crnoxnas ¢ynkuus. Knaccudukanms
¢ynkuuii.  [IpeoOpazoBanme rpadukoB. HesBupie  ¢ynkuun. @OyHKOUHM, 33JaHHBIE
NapaMeTPUUYECKHU U B MOJISIPHBIX KOOPJMHATAX.

Tema 2.2 Ilpenen pynkuuu. HempepoiBHOCTD (PYyHKIIMI

[Ipenen 4ucaOBOM IOCHEAOBATENBHOCTH W €ro reoMeTrpuyeckuii cmbica. [lpenen
MOHOTOHHOM OrpaHUYeHHOH nocnenoBarenbHocTy. Yucno e. Harypansasie norapudmsl. [Ipenen
¢GyHKIMN B 0€CKOHEYHOCTH U B TouKe. OJHOCTOPOHHUE MPEeIbl ()yHKINH.

beckoneuno mansle pyHkimu. OrpanudeHHble QyHKIMU. beckoHeuHo Gonblire GyHKINU
U UX CBSI3b C 0ECKOHEUYHO MaJIbIMU (QYHKIUSIMHU.

OcHoBHbIE TEOpeMBI 0 npeaenax. [IpusHaku cymectBoBanus npeaena. [lepseiii u BTOpoi
3aMmeuaTenpHble mpeaenbl. CpaBHeHHME OECKOHEYHO MalblX (yHKUIUH. OKBUBaJIECHTHBIE
0ECKOHEYHO Majible (PYHKIHUH.

HenpepriBHOCTh pyHKIIMK B TOUKE U Ha cerMeHTe. TOUYKM pa3pbiBa U UX KJIaCCU(PHUKAIMSL.
Omnepaumu Haj HeNpepblBHBIME  (QyHKIMAMH. HenpepeIBHOCTH 37€MEHTApHBIX  (PYHKIHH.
OcHOBHBIE CBOMCTBA HETIPEPHIBHBIX (PYHKIIMH.

Tema 2.3 InddepenuuanbHoe ucuncienne (GpyHKuMil o HOI nepeMeHHO

[Ipupamenne aprymeHTa M mpupamieHue (GyHKUUH. 3a7ayd, NPUBOASIINE K TOHSTHIO
npousBoaHoi. Omnpenenenue npou3Boanoil. Auddepenumpyemocts pyHkuuu. I'eomerpuueckuit
U MEXAaHWYECKMM CMBICI IPOM3BOJHOW. 3aBUCHUMOCTb MEXKIY HEINPEPBIBHOCTBIO U
muddepenuupyemocteio GyHkuuu. [Ipasuna muddepenuupoBanus. [IponsBoaHas cioxHOU U
oOpartHo# QyHKIMA. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHBIX (QyHKIMH. Tabauiia Mpou3BOAHBIX.

HuddepennupoBanue HesBHbIX (yHKIui. uddepenuupoBanne QyHKINN, 3aJaHHBIX
apaMeTpPUUYECKU. YPpaBHEHHE KacaTeIbHOW M HOpMainM K KpuBoil. IIponsBomHble BhICHIMX
NOPAJIKOB. MeXaHMYeCKHil CMBICII TPOU3BOJHOM BTOPOTO MOpsAIKA. DKOHOMUYECKHH CMBICI
POU3BOJHOM (IpeaebHbIE BETUYMHBI, STACTUYHOCTD (DYHKIIUH).

Juddepennuan yHKuIUM U ero reomerpudeckuil cmbici. CpolicTBa nuddepeHnnana.
Huddepenuman  cnoxHodt  Qynkuuu.  MaBapuantHocTh  dopmbl  auddepenmana.
Juddepennnansl BBICIINX TOPSIKOB.
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Hexkoropsie Teopemsl o muddepeHiupyeMbix GyHKIUAX: Teopema depma, TeopeMbl O
cpeaHem 3HadeHuu (Pomns, Jlarpaxka, Komm). ®@opmyna Telinopa. PasnoxkeHne HEKOTOPBIX
bynakuui o popmyne Makiopena. [Ipasuno JlonuTans packpbITHS HEONIPEACTIEHHOCTEH.

HeoOxomumple ©  JOCTaTOYHBIC YCIOBUS BO3pacTaHus W yObIBaHHMS — (DYHKIHH.
HeoOxoaumoe u qoctaToyHble YCIOBHSI CYIIECTBOBAaHUS dKcTpeMmyma ¢yHkiuu. Hanbombiee u
HavMEHbIlIee 3HA4YeHUs (QYHKIUH. BBITyKIOCTs M BOTHYTOCTh rpaduka QyHKuuu. Todku
neperuba. AcumnTotsl rpaduka GyHakuun. OOmas cxema uccieoBaHus GyHKIIUN U TOCTPOSHUE
e€ rpaduka.

[TpubnmkxeHHoe pelieHne ypaBHEHHH (HaXOXKJICHHE Tpy0o0 NpHUOIMIKCHHBIX 3HAYCHHM
KOpHEH TpauuecKuM METOJIOM, YTOYHEHHE HaWJCHHBIX 3HAYCHUI KOpHEH METOJOM XOpa H
KacaTeJIbHBIX ).

Tema 2.4 UnTerpasibHoe ucyucjieHue (HeonpeaeJeHHbId HHTErpaJ, onpeaeJeHHbI
HHTErPaJ M ero NPUIoKeHus )

[IepBooOpa3nas ¢GyHKIMM W HeomnpeaesieHHbI wuHTerpas. (OCHOBHBIC CBOKMCTBa
HEOMPEJEICHHOTO0 HMHTerpana. TaOnmuma OCHOBHBIX  HMHTErpasioB. (OCHOBHBIE  METObI
UHTETPUPOBaHUS (METOJ PA3JIOKEHHUs, METOJ 3aMEHbI MEPEMEHHOM, METOJl MHTETPUPOBAHUS 10

YacTsIM).
WuTerpupoBaHyue palMOHANIbHBIX (QYHKIMHA. HHTerpupoBaHue TpPUTOHOMETPUUYECKUX
(GyHKIMIHA. WuTerpupoBanre HEKOTOPBIX HPPALMOHAIBHBIX (GyHKUMi. MHTErpansl, He

BBIPa)KAIOIINECs yepe3 3JeMEeHTapHble (PYHKIHH.

3ajaud, TpPUBOASAIIME K ONpeAeNeHHOMY uHTerpainy. MHterpanpHas cymma.
OnpeneneHHplld  MHTETpal M €ro  TIEeOMETPUYECKHH CMbIcl. Teopema CyniecTBOBaHUSA
onpenesnéHHOro uHrerpana. OCHOBHBIE — CBOMCTBAa OIPEAEICHHOrO HHTEerpana. Teopema o
cpenHeM 3HaueHMH. OIpEeNencHHbI HHTErpall ¢ IEPEMEHHBIM BEPXHHUM IPEACIOM M €ro
Ipou3Bo/iHasA 1o 3ToMy rnpeneny. @opmyna Herorona-Jlelionuna.

OcCHOBHBIE METO/Ibl BBIYMCIIEHHUS OIPECICHHOTO MHTErpana (3aMeHa MEepeMEeHHOW U
MHTETPUPOBAHUE II0 4YacTSM B ONPENEIEHHOM uHHTerpaie). ['eomerpuueckue NpHIIOKEHUS
onpenenéHHoro  uHTerpana.  HecoOcTBeHHble  uMHTerpajibl.  Vcmomb3oBaHMe — MOHSATHSA
OIIPEINIEHHOTO UHTErpaia B 3JKOHOMUKE.

Tema 2.5. IudpepeHunanbHbie ypaBHEeHUSA

Huddepennmansusle  ypaBHeHHs. OCHOBHBIE MOHATHA. 3a4adyd, NPUBOJAIINE K
mudpdepeHunanbHbIM - ypaBHeHUAM. JluddepeHnanpHble  ypaBHEHUS IIEpBOTO  MOpsIKa.
Pemenne, rpapuk  pemeHuss — (MHTerpanbHas — KpuBasg). ['eomeTrpuueckuii  CMBbICH
muddepeHnnanbHoro ypaBHeHusi. M3okimmna. OOmiee u  yactHoe pemeHus. Teopema o
CYLIECTBOBAHNUU U €AUHCTBEHHOCTH PEILEHMSL.

VYpaBHEeHHS TEpBOrO TNOpSAAKAa C pa3esAolUMUC] MepeMeHHbIMU. OIHOpOIHBIE
muddepeHnnanbHble ypaBHEeHHs TepBoro nopsaka. Jlnneinsle auddepeHnnansable ypaBHEHHS
nepBoro nopsiaka. Ypasuenue bepuynnu. YpaBHenue B nmoiHbIX nuddepennnanax. YpaBHEeHUs
Jlarpanska u Kiepo.

Juddepennuanbible ypaBHEHUS BBICHIMX TOPSAKOB. YpaBHEHHs, JOIyCKaroIiue
NOHW)KeHHe mopsaaka. JluHelHble oaHOpoaHble AuddepeHnanbHbple ypaBHEHUS BTOPOTO
nopsifika C TOCTOSIHHBIMH Kod(duiueHntamu. JluHelHble onHOponHble nuddepeHnambHbIe
ypaBHEHUs N-TO TOpsAAKa C TOCTOSHHBIMM Kod(¢uimentamu. JIuHeiHble HEOIHOPOIHbIE
muddepeHInanbHble ypaBHEHHS BTOPOro TOpsiAka € TOCTOSHHBIMU K03 duumeHTamu.
Hcnonb3oBanue auddepeHnanbHbpIX ypaBHEHUH B SKOHOMUYECKON TUHAMUKE.

Tema 2.6 Paanl

UYucnossle psinbl. OcHOBHBIE MOHATUA. Psan reomerpudeckoit mporpeccur. CXOAUMOCTb
psna. [Ipocreiimme cBoiCTBa YMCIOBBIX psA0B. HeoOX0AMMBIH MpU3HAK CXOIUMOCTH YHCIOBOTO
pana. 'apmonnuecknid psia. JlocTaTouHbIE MPU3HAKK CXOJAUMOCTH 3HAKOIOJIOKUTEIBHBIX PAIOB:
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MpU3HAK CpaBHEHUs, Ipu3Hak JamambOepa, mHTerpanbpHbi pu3Hak Komm. 3Hakouepemyromuecs
psaabl, npusHak JleliOHuna. 3HakomepeMeHHBbIE psiibl. JlocTaTOUHBIA NPH3HAK CXOAUMOCTH
3HAaKOMEPEMEHHOTo psiia. AOCOIIOTHAS U YCIIOBHAS CXOAUMOCTh. OCTaTOK psAJia U €ro OLEHKA.

OynkipoHanbHble psafabl. O0MacTh CXOOUMOCTH (DYHKIMOHATIBHOTO psna. [IpaBuibHO
cxopsmuecs: QyHKIMOHAIBHBIE PSIIbI U UX CBOMCTRA.

Crenennble psgpl. OOIacTh CXOAMMOCTH CTENEHHOro psjga. Teopema AOemns. Pammyc
CXOAMMOCTH, MHTepBaJl cxonuMocTu. CBoiicTBa cTeneHHBIX pPsoB. PaznoxeHue ¢GyHKUMA B
creneHHble psaabl. Psn Teiinopa. PasnokeHue HEKOTOPBIX AJIEMEHTAPHBIX (YHKIHUNA B PSIbI
Telinopa u MakiopeHa.

Tema 2.7 @®yHKIINHM HECKOJBKHX NepeMeHHBIX

@YHKIMU HECKOJBKUX MepeMeHHbIX. OCHOBHBIE NOHATHS. DYHKIMSA JBYX NEPEMEHHBIX U
e€ obnacte onpenenenus. ['paduk pyHkuun 1Byx nepemMeHHbIX. [loHATHE O MHOXKECTBE (JIMHUM)
ypoBHS (DYHKIMHM JBYX IMEPEMEHHbIX. DKOHOMHYECKHE WILTIOCTpauuu (GyHKIMH crpoca u
NPEIIIOKEHUS, (PYHKIUS TOJIE3HOCTH, POM3BOJACTBeHHAs PpyHKIwst). [Ipenen n HenmpephIBHOCTh
byHKIIMM HEeCKONbKUX mnepeMeHHBIX. [lonstue obnactu. Touku pa3peiBa. CBoiicTBa (QyHKIUH,
HENPEPbIBHBIX B OTPaHUYEHHOM 3aMKHYTOW 00JIacTH.

YactHble mpou3BoIHbIE. ['€OMETpUYECKIII CMBICT YaCTHBIX MPOU3BOAHBIX (PYHKIIMU JIBYX
NepeMeHHBIX. YacTHbIe MPOM3BOAHBIE BhICHIMX MopsakoB. [lommeni muddepennman ¢yHKIuN
HECKONIBKUX  mepeMeHHbIX. JuddepeHunpoBaHnue CIOXHBIX M HEABHBIX  (DYHKIIMH.
Huddepennmansr Boiciux mopsakoB. [Ipow3BomHas Mo HampaBieHHIO. [ pagueHT (GyHKIUH.
KacarenpHast ni10CKOCTh U1 HOpMailb K IOBEPXHOCTH.

OKkcTpeMyM (QYHKIUH ABYX HepeMeHHBIX. HeoOXomuMmble W TOCTATOYHBIE YCIOBUS
CYLIECTBOBAaHUS OHKcTpeMyma. HauOonpiiee W HauMeHblee 3HAUeHUS (QYHKIUU JBYX
MIEPEMEHHBIX. Y CIIOBHBIM 3KCTpemMyM. Meton mMHoxutenei Jlarpanxa. OyHKIUMU HECKOJIbKHUX
MIEPEMEHHBIX B IKOHOMUYECKON TEOPHUHU.

DneMeHThl HMHTETPATBHOTO HCYHCICHHUA Ui (YHKIUH HECKOJIBKUX MEPEMEHHBIX.
[lonsiTue, CBOMCTBA M OCHOBHBIE METO/Ibl BBIUUCIECHUS KpPaTHBIX MHTErpasioB. KpuBosnHelHbIE
MHTETpaJIbl: IOHATHUE, KIacCcu(UKaLHs, CTOCOOBI BEIUMCIICHHUS.

BexTtopHoe nosie. BekTopHbIE TUHUU.

Hupkyisanusa, porop BeKTopHOro noss. IloreHunansHoe nose. [I0TOK BEKTOPHOTO MOJIs
yepes NMOBEPXHOCTh. JluBeprennus.
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3.2. ConepxkaHue NPAKTUYECKOT0 0JIOKA THCHUTIINHbBI

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepanuy HaJl HUMU. Beraucienue onpeaenureseid n-ro nopsijaka
1132 Haxoxienne o06patHOi MaTpHipl. Peniienie MaTpruHbIX YpaBHEHUH
113 3 CJIAY u Merojib ux pertieans (MeTos1 o0paTHol Matpuipl, Merox Kpamepa, meton aycca)
113 4 CucTeMbl TMHEWHBIX OJTHOPOIHBIX ypaBHeHHH. DyHIaMEeHTAIbHAS CHCTEMA PEIICHHU.
113 5 BekTopbl 1 oniepaliuy HaJy HUMU
113 6 CrajspHOe U BEKTOpHOE IIpon3BeacHMI. CMEIanHoe IPOU3BEACHIE TPEX BEKTOPOB
1137 KoMriekcHbIe urcia 1 orepariu Haji HuMH. AjreOpandeckasi, TPUrOHOMETpUYeCKast,
NoKa3aTtesbHast JOPMbI KOMIUIEKCHOTO YHCTIA.
113 8 Komrurekcabie uncia. CrereHs KOMIUIEKCHOTO drciia. KopeHs N-it crernmeHn 13 KOMITICKCHOTO
YHCa.
1139 CoOcTBeHHbBIE BEKTOPHI M COOCTBCHHBIC 3HAUCHUS JIMHSHHOTO ONlepaTopa.
1310 | Ksagpatuunblie GopMsl
1311 | Ilpsmas Ha mnockoctH. KpuBble BToporo mopsijaka
I13 12 | Ilmockocts. IIpsimast B mpocTpaHCTBE
[13 13 | OyaKIimmM o1HOM IEHCTBUTENBHOM ITepeMEeHHON: MpeoOpa3oBaHme TpadrKoB
113 14 | IIpenen 4ncnoBoii mocne0BaTeIbHOCTH
13 15 | Tlpenen dynxipm. HenpepbIBHOCTS (hyHKIHIA
11316 | IlpomBomnas u auddepertman GyHKIFHM OTHON HE3aBUCUMOH TIEpEMEHHON
[13 17 | IlpaBusio Jlonutans pacKpbITUs HEONPEIEIEHHOCTEH.
I13 18 | DOkcrpemym pyHKITHH
I13 19 | HccnenoBanue GyHKIMM cpeacTBamMy TU(OGEPSHIMAILHOTO UCUMCIICHHS M TTOCTPOCHHE e€ rpaduka
113 20 | HeonpeneneHHbIH HHTErpall; OCHOBHBIE METO bl HHTCTPHPOBAHKS
I13 21 | HeonpeneneHHbI MHTEpajl: OCHOBHBIE METObI MIHTETPHUPOBAHHS
I13 22 | OcHOBHBIE METO/IBI BEIYHCIICHHST ONPEIETICHHOIO HHTErpaia.
113 23 | T'eomeTpuyeckre NPHIOKEHHS ONPENIETIEHHOrO MHTErpasa
1324 | JduddepenupanbHbie ypaBHeHus iepBoro nopsiaka. JudhdepeHimaibabie ypaBHEHHS IIEPBOTO
NOPSIIKA C PA3AEIIFOLIMMUCS EPEMEHHBIMHL.
[13 25 | JIuneiinble nuddepeHManbHbIE YpaBHEHHUS IEPBOTO NOPSAKA
11326 | IuddepenumansHple ypaBHEHHs, JOMYCKAIONIIE TOHMKECHUE MTOPSIIKA.
1327 | Jluneiinbie quddepeHIManbHble YpaBHEHUS! BTOPOTO MOPS/IKA € TIOCTOSHHBIMHU
ko3 duIeHTamMu.
113 28 Psanpl. MccnenoBanve cXOMMMOCTH psiia
[1329 | Pasnoxenue QyHkmii B creneHHble psapl. P Tefinopa. PasnoxkeHre HEKOTOPBIX 3JIeMEHTapHBIX
(yHkimii B pszel Teiiopa 1 Maksiopena
113 30 | TIpowsBoamble U T hepeHIHATBI (DYHKIIMI HECKOIBKHX MePEMEHHBIX
11331 | IIpowsBoaHas no HanpasileHH0. I paaueHT
[1332 | DkcrpemMyM QyHKIMM ABYX HE3aBHCHMBIX IEPEMEHHBIX
3aounasi popma o0yueHust (NOJTHBIH CPOK)
Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOI0, 1a00PaTOPHOI0) 3aHATHS
1 2
13 1 Martpuiibl U ONIPEAECITUTEINH.
1132 CJIAY u meronip! ux periennst (MeTof] oopatHoi Matpuiibl, Metort Kpamepa, meron aycca)
113 3 [penen dhyrakimm. HerpepbiBHOCT QyHKIHI
113 4 [pomsBoHas u auddepertman pyHKIHN OTHON He3aBICUMON TIepEMEHHOM
1135 HHTerpaibHOE UCUHUCIEHUE: OCHOBHBIE METOJIbI HHTETPUPOBAHUS

OuHo-3204Hast popma 00yueHHs (IOJIHBIN CPOK, YCKOPEHHOE 00yUYeHHe, II0JIHOe

YCKOpEHHOe 00yueHue)

Ne

| Tema nMpakTH4eCKOro (CEMHHAPCKOr0, Ja00PaTOPHOI0) 3aHATHS
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1 2
1131 Martpuiibl U oniepalivy HaJl HUMU. BerduciieHue onpenenurenei n-ro nopsjaKa
113 2 Haxoxnenne o0parHoii MaTpuiibl. PerieHre MaTpraHbIX YpaBHEHHI
113 3 CJIAY u meroip! ux perieHns (MeTos] 00paTHOi Matpuiibl, Meton Kpamepa, Meton ["aycca
113 4 CucreMbl TMHENHBIX OJJHOPOJHBIX ypaBHeHHI. DyHIaMeHTabHAs CUCTEMA PEIICHUH.
I35 Bekrops! u onepauuun Hag HUMH. CKansgpHOe U BEKTOPHOE Mpou3BeneHust. CMemannoe
MPOU3BEACHHE TPEX BEKTOPOB
136 KomriekcHbIe 1rcia 1 oriepallii Hall HAIMA. AnreOpandeckas, TpUTOHOMETpHIeCKas,
noKasaresbHas GOpMbI KOMIIJIEKCHOTO YUCIa.
37 Kommnekcupie uncna. CreneHs KoMIuiekcHOro uncia. Kopens N-if crenenu u3 KOMIUIEKCHOTO
qHcIa.
113 8 [IpssMast Ha TIOCKOCTH U B TIPOCTPAHCTBE
113 9 DYHKIMY OJTHOM JCHCTBATENFHON MIEPEMEHHOI: TIpeoOpazoBaHue rpa)koB
113 10 Ipenen dpynximm. HenpepsiBHOCTH hyHKIHI
113 11 | IlpowsBomnas u muddepernpan GyHKIMH OHON HE3aBUCHMON MEpEMEHHOM
113 12 | IlpaBwmto JlonmuTast pacKpBITHS HEOTIPEACTIEHHOCTEH.
113 13 | WHTerpanbHOE NCUHCIEHNE: OCHOBHBIE METO Il HHTETPUPOBAHUS
13 14 | [duddepeHimanbhbie ypaBHeH s IepBoro nopska. JuddepeHimanbabie ypaBHSHHUS IEPBOTO MOPSIKa
C pa3zensomuMucs nepeMeHHbIMH. JInHeiHbie aud depeHnnansHble ypaBHEHUsI BTOPOTO
MOpSZIKA C TIOCTOSTHHBIMU KOA((HUIHIEHTaMH.
113 15 | Pamer. MccnenoBarme cxomumocTy psifa. PassioxeHne HEKOTOPBIX ANIEMEHTApHBIX (DYHKIWHI B PSUIBI
Telnopa u MakiiopeHa
[13 16 | IpomsBomnble u quddhepeHIHaIbl (HYHKIMIA HECKOIBKUX MIEPEMEHHBIX. DKCTPeMyM (yHKIMH JIBYX
HE3aBHCHMBIX TIePEMEHHBIX
3aouHas opma o0yueHus (yCKopeHHOe 00yueHHe Ha 6a3e BO)
Ne Tema npakTH4eCKOro (CEeMHHAPCKOr0, 1a00PATOPHOIO0) 3aHATHUS
1 2
13 1 Matpunpsl U OIPEIECIUTENN.
113 2 CJIAY u metozip! ux perieHus (MeTos1 o0patHoi Matpuibl, Meton Kpamepa, Meton ["aycca)
3.3. O0pa3oBaTe/ibHbIE TEXHOJOTHH
Ounas ¢gopma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yuedHoro
Ne Pasnen, Tema 3aHsATHA Y4e0HOro HHTEPAKTHBHOIO
3aHATHS o0yueHus Bpement
1 2 3 4 5
Martpuiibl 1 oriepanuy Haj HHMIL. KommbiotepHas
1 | Beuucnenwue omnpenenureien n-ro I3 100
CUMYJISALIUS
nopsijika
9 Haxoxnenne oOpaTHoOi MaTpuiibl. Perierre Kommnbrorepnas 100
MAaTPUYHBIX YPaBHEHHUH I13 CUMYJISAIUS
3 CJIAY u METOJIbI UX PEIICHUS Kowmmbrotepnas 100
113 CUMYJISIUS
CkansipHO€ ¥ BEKTOPHOE
4 IIPOU3BEICHHUS. Cl}jleulaHHoe 113 Kommnsrorepnas 100
NpoM3BeJIcHHE TPEX BEKTOPOB CUMYJISIIINS
[penen dynkimm. HenpepbiBHOCTH IIpakTrHueckoe
GbyHKLHi I3 3aHATHE —
5 KOJUIEKTUBHAS 100
MBICJINTCIIbHAA
JeSITENbHOCTh
6 | UccnenoBanue QpyHKIMM CpecTBaMU 113 MeTo1 MO3TOBOTO 100
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i depeHInanTsHOro UCYUCIICHHS |
noctpoenue eé rpaduka.

mTypMa

IIpaBuno JlonuTans packpbITus

[IpakTuky™m o

HeonpeaeaEHHOCTEH. pelIeHHo 3a1ay —
7 m paboTa B MaJIbIX 100
rpymmax
(xoomepatuBHOE
o0yueHue)
HeomnpeneneHHpIii HHTErpai: OCHOBHBIE
METO/Ib! MHTCTPHPOBAHIT (MCTO MeTo1 MO3roBOTO
8 pa3ﬂo>i<eHI/15f, METOJI 3aMEHBI I13 wrypma 100
HePEMEHHOM, METO MHTETPHPOBAHHS
T10 JacCTsIM).
OcHOBHBIE METO/IBI BEIYUCIICHUS [MpakTHKyM IO
ONpEIENIEHHOTO MHTerpaa. pelIeHHo 3a1ay —
9 ['eomerpryeckre IprIOKEHUs 3 paboTa B ManbIx 100
ONpEIEIIEHHOTO HHTETpaa (BBIYUCICHHE rpymnmax
TUIOIIaeH TIIOCKHUX (DUTYD, BHIYMCIICHUE (xoomepatuBHOE
00BEMOB TeJI BpallleHHUS]). o0yueHue)
JuddepeHimanbHbie ypaBHEHHUS TIEPBOTO [IpakTuky™m 1o
niopsinka. JuddepeHimansabie ypaBHeHHS PEIICHHUIO 337249 —
10 | TepBOTO MOPSKA € Pa3/IeNIOUMHUCS m paboTa B MaibIx 100
HIePEMEHHBIMH. rpymnmax
(rxoomepaTuBHOE
o0yueHue)
Jlunetinsie quddepeHnmanbabIe [IpakTuxkym mo
yYpaBHEHHS MIEPBOTO MOPSAKA peLIeHUIO 33134 —
11 m paboTa B MaJIbIX 100
rpyImmnax
(xoomepaTuBHOE
o0OyueHue)
JuddepeHimanbHbie ypaBHEHHUS, [TpakTrKy™m 110
JIOTTYCKAIOIINE MOHMKEHHE TTOPSIKA. peleHHo 3a1a4 —
12 m paboTa B MaJIbIX 100
rpymmax
(xoomepaTtuBHOE
o0OydeHue)
Jluneiinsie nudpepernmanpabie [IpakTukym o
YpaBHEHUS BTOPOT'O MOPSI/IKA C peleHHo 3a1a4 —
13 | MOCTOSHHBIMU ko huIIeHTaMu. m paboTa B MaibIx 100
rpymmax
(koomiepaTuBHOE
o0yueHue)
PaznoskeHne QyHKIWIA B CTETICHHBIE PSJIBL. Texms-
14 Psn Teiinopa. Pa3n0>1<eHv1/Ie HEKOTOPBIX 1 T — 100
JNIEMEHTAPHBIX (PYHKIHI B psipl Teiinopa
1 MakJiopeHa
[pouzBoaubie u A hepeHIabI [IpakTrky™m o
(YHKLIMIT HECKOJIBKUX ITEPEMEHHBIX pelIeHHIo 3a1ay —
15 3 paboTta B MaJbIxX 100
rpyImmax
(xoomepatuBHOE
o0ydeHme)
OkerpeMyM (QYHKIIVH JIByX HE3aBUCUMBIX [pakTHKyM TI0
16 | MEPEMCHHBIX m PpEILeHHIO 3a1ay — 100

paboTa B ManbIx
rpymmnax
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(rxoomepaTuBHOE
o0yJeHme)

Hroro %

25%

3aounasi popma o6yuenus (M0JIHbI CPOK, YKOPEHHOE 00yUeHHe)

Bun ®opma / MeTtoabl o
%0 y4eOHOr 0
Ne Pasznen, Tema 3anaTHSA y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHS o0yuyeHust
1 2 3 4 5
CJIAY u MeTofpl UX peleHMs. Kommerorepnas
1 AR D 3 P 100
CUMYJISILUS
[penen dyraxym. HerpepsBHOCTS QyHKIIHI [IpakTuky™m 1o
peLIeHNnIO 3aa4 —
a00Ta B MaJIbIX
2 13 P 100
rpynmnax
(koomepaTuBHOE
o0yueHue)
3 WnTerpanbHoe MCUUCTICHNE: OCHOBHBIE m MeTto MO3roBOTO 100
METOAbI HHTETPUPOBAHHUS mTypmMa
Hroro 30%
Ouno-3a04Has popma 00y4eHust (II0JIHBIH CPOK, YCKOPEHHOE 00y4eHne, moJHoe
YCKOpEeHHOe 00yueHue)
Bu ®opma / MeToabl
A P A % y4edOHOrO
Ne Pasnen, rema 3ansaTHS y4eOHOoro HHTEPAKTHUBHOIO
BpeMeHHU
3aHATHS o0yueHus
1 2 3 4 5
MaTtpHuLbl 1 onepanyy HaJ HUMH.
Thuil pal A Kommsrotepnas
1 | Berumcnenue onpeaenuTeneii n-ro 113 100
CUMYJISILUS
nopsijika
9 Haxosknenue obpatHoii Matpwilbl. Perienre Kommnbrorepnas 100
MAaTpUYHBIX YPaBHEHUI 113 CUMYJISIIIMS
3 CJIAY u MeTOJIbI UX PEIICHUS I13 Kommnerorepras 100
CUMYJISIINS
Bekrops! 1 onepanuu Haj HUMH.
4 CkansipHoe ¥ BEKTOPHOE MPOU3BEICHUS. I3 Komrsrotepras 100
CMmenraHHOE MPOU3BEICHUE TPEX CUMYJISIIINS
BEKTOPOB
IIpakTuky™m 11O
pElIeHHIO 331249 —
5 [pomsBomrast u muddepertman QyHKIN m paboTa B MaJIbIX 100
OJTHOM HE3aBUCUMOM MIEPEMEHHOM rpymnmnax
(xoomepaTuBHOE
o0ydeHme)
IIpasuiio Jlonurans PacKpBITHs [IpakTuky™m mmo
HEOTpeNeIEHHOCTEN. pelIeHHIo 3a1ay —
aboTa B MaJIbIX
6 13 P 100
rpymmnax
(xoomepatuBHOE
o0ydeHre)
7 WuTerpanbHOE UCUUCTICHHE: OCHOBHBIE 3 MeTtoa M0O3roBoro 100
METO/Ibl HHTETPUPOBAHUS mTypma
o [IpakTukym o
[pomsBomHbIe U U GepeHIATB (YHKITIHA P y
pElIeHNIO 33729 —
8 | HEeCKOJIBKUX MEPEMEHHBIX. DKCTPEMYM I13 100

(GYHKIMM IBYyX HE3aBUCHUMBbIX TIEPEMEHHBIX

paboTta B MaJIbIxX
rpymmnax

20




(rxoomepaTuBHOE
o0yJeHme)

Hroro 25%

Pa3nen 4. Opranuzanusi cCaMoCTOSITeJIbHON PadoThHI 00y4aKOIIMXCS

4.1. Opranu3anus cCaMOCTOSATEJIbHOM padoThl 00y4YaroIMXCsl

Ne
Ne Paszpnen, TeMa AUCHUILTUHBI N pexoMeHxyeMoi
porpocon JUTEPATYPHI
1 2 3 4
1 | Marpuisi v OXIpeeuTen 1-2 1-6
2 | Cucrema JIMHEHHBIX ANe0pandecKX YPaBHEHHIA. 3-4 1-6
3 | DreMeHTbI BEKTOPHOM areOphl 5-17 1-6
4 | Muorounenbl. KoMIuieKcHbIe Yncria. 18-20 1-6
5 | Jluneiinbie 0TOOpaKeHHsI 21-26 1-6
6 | DreMeHThI aHATIMTHYECKOM TEOMETPHH. 27-44 1-6
7 | ®yHKIWMK OIHOI IEHCTBUTEIIHHOMN [IEPEMEHHOM 45-49 1-6
8 | Ipenen dynximun. HenpepbBHOCTD GyHKIMH. 50 1-6
EPEHLMAILHOE ~ MCUMCIIEHUE OJHOM
9 ﬁ;‘zﬁepm;‘;“‘ (ynwrpm 51-55 1-6
WurterpabHoe  vicumiclicHHe  (HEOTPEACNICHHBI  WHTETPa,
10 g 56-60 1-6
OTIPEIETICHHBII MHTETPAN 1 €T0 TPIII0KEHHS])
11 | MuddepenimanbHbie ypaBHEHHSL. 61-73 1-6
12 | PsusL 74-86 1-6
13 | ®yHKIMM HECKONIBKUX TIEPEMEHHBIX. 87-103 1-6

(o2}

8.
9.

Ilepeyennb BOPOCOB, BBIHOCHMbIX Ha CAMOCTOATEIBHYIO padoTy 00y4aroImmxcst

. Panr MaTpulbl. Panr CTynquaTOﬁ MaTpulbl. HeusmeHHOCTH paHra npu 3JCMCEHTAPHBIX

MpeoOpa30BaHUSIX MATPHUIIBI.

. Kputepuii nuHeliHO# HE3aBUCUMOCTH CTPOK (cTONOIIOB) MaTpHIlbl. Teopema o paHre

MaTpULBIL.

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

COBMECTHOCTH CUCTEMBI YPABHEHHUH.

. Moguens JIeoHTbEBa MHOTOOTpACIIEBOM Y3KOHOMUKU. [IpoaykTuBHBIE MOENH JIEOHTHEBA.

Kpurepun npo1yKTHBHOCTH.

. CKaJ'IprHHe 1 BCKTOPHBIC BEJIMYNHBI. JIuHeliHbIe OIepalu Hal BEKTOpaAMH.

Koopaunats! BekTopa. YT0a MexX1y 1ByMsl BEKTOPAMHU.

. IIpoekius BEKTOpa Ha OCh ¥ COCTABJIAIOIIAs BEKTOPA 110 OCH.
. Bekropsl B TpéxMepHOM mpocTpaHCcTBe. Pa3nokeHrne BEKTOpa Ha COCTaBIISIONINE MO OCAM

KOOpAMHAT.
Hampagnstomnue kocuHychl BekTopa. OpTOHOPMHPOBAHHBIN 0a3wC.
VYcnoBre KOJUTMHEAPHOCTH JBYX BEKTOPOB.

10. CkansipHOE TIpOHM3BEIECHHE BEKTOPOB M €r0 CBOMCTBA. BekTOpHOE MpoW3BelNeHHE, €ro

cBoiictBa. CMeIIaHHOE IMPOU3BCACHUC TpéX BCKTOpPOB, €ro CBOI‘;ICTBa, FCOMCTpI/I‘-ICCKI/Iﬁ
CMBICIJI.

11. VcnoBue KOMIUTAHAPHOCTH TPEX BEKTOPOB.
12. TloHsATHE TMHEHHOTO BEKTOPHOTO MPOCTPAHCTRA.
13. Bektop B N-mepHOM TmpocTpaHcTBe. JIuHelHas 3aBUCUMOCTh W HE3aBUCHUMOCTH

BEKTOPOB.

14. Pa3mepHOCTh M 0a3uc BEKTOPHOTO MpocTpaHcTBa. PasnoxeHue BekTopa 1o 0Oasucy.
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15.
16.
17.
18.
19.

20

Martpuiia nepexoja K HOBOMY 0a3ucCy U €e CBOIMCTBA.
JInnenHble MOANPOCTPAHCTBA.
EBxnnnioBo npoctpancto. CBOMCTBA JUIMHBI BEKTOPA.
OpTroHOpMHpOBaHHAsA CUCTEMA BEKTOPOB. OpTOroHaIbHOE I0NOJIHEHHE, €70 CBOMCTBA.
Anrebpandeckas popma KOMIUIEKCHOTO uncia. J[efCTBUS ¢ KOMIUIEKCHBIMU YUCIIaMHU.
Tpuronomerpuueckast ¢opma KOMIDIEKCHOro umcna. [lokasarenpHas — Qopma
KOMILJIEKCHOT'O YHCJIa.
. Crenenp komIuiekcHOro umucia. Kopens N-if creneHy n3 KOMIUIEKCHOTO YUCIa.

21. JIuneiiHbIe onepaTophl U UX CBOMCTBA. MaTpHIIBI OrepaTtopa B pa3HbIX Oa3ncax.
22. CoOCTBEHHBIE BEKTOpHl M COOCTBEHHBIC 3HAUCHHS JIMHEHHOrO oreparopa. He3zaBHCMMOCTB

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

51

52

COOCTBEHHBIX BEKTOPOB.
CuMMeTpUYHBIH OriepaTop.
OpTOroHaIbHOCTb COOCTBEHHBIX BEKTOPOB.
KBanpariansie hopmel. [IpuBenenre kBaapaTnaHoil popMbl K KAHOHMYECKOMY BUJTY.
Kputepuit CuiibBecTpa.
[psivast Ha TIOCKOCTH. Y paBHEHHUE MPSMOM € YIIIOBBIM KOA(D(DHITHEHTOM.
OO61iee ypaBHEHME NPSMOM U €r0 YaCTHBIE CITy4aH.
Touka nepeceueHrs NPsIMBIX.
Y paBHEHHE IPAMOM, TPOXOALLEHN Yepe3 JaHHYHO TOUKY B 33JaHHOM HAIPaBIIE HUU.
YpaBHEHHE ITy4Ka PSMBIX.
VYpaBHeHHE NpsAMON, POXOAAILEH Yepe3 BE JaHHbIC TOUKU. BbucIeHne yriuamexnay IByMs
MPSIMBIMH.
VYcnoBusi apajueNbHOCTH M NIEPIIEHAUKYISIPHOCTH [IBYX IPSAMBIX. PaccrosHue OT TOYKU JI0
IIPSIMOM.
Kpusble Broporo mopska. OKpyKHOCTb, 3JUIMIIC, THIlepOoia M mapabona (X CBOWMCTBAa U
KaHOHWYECKUE YPaBHEHHS).
IpuBenenue o0111Iero ypaBHEHUs: KpUBOM BTOPOTO MOPSIKA K KAHOHMYECKOMY BUJTY.
[Tnockocte. YpaBHeHne noBepXHOCTH. HOpMaTbHBIN BEKTOP TUIOCKOCTH.
Y paBHEHHE IIIOCKOCTH, TIPOXOALLEN Yepe3 JAHHYHO TOUKY.
OOI1iee ypaBHEHHUE IUIOCKOCTH U €70 YaCTHBIE CITy4aH.
Yron Mexny IUIOCKOCTSAMH. YCIIOBHS NApajUIe]bHOCTU M MEPHNEHAUKYISIPHOCTH  IBYX
IUIOCKOCTel. Touka nepecedeHust TPEX IIOCKOCTEM.
ITpsimas B mpoctpancTBe. OOLHME ypaBHEHHS PSIMOI.
BexropHoe ypaBHeHue npsivoli. [ lapamerpraeckre ypaBHEHNS IPSIMOU.
Kanonnyeckue ypaBHEHHS NPSMOM. Y PaBHEHUS IIPSMOM, TIPOXOIALLEN Yepe3 ABE TOUKU. YTOI
MEXTY ABYMsI IPSMbIMU. Y CIIOBHSI TAPAIIIEIBHOCTH U MEPIIEHAUKYIISIPHOCTH MPSMBIX.
[IpsiMast ¥ TIOCKOCTH B TPOCTPAHCTBE. Y CIIOBHUS MApAUIEIBHOCTU U NEPIEHANKYISIPHOCTH
MPSIMOM U TJIOCKOCTH. TouKa nepeceyeHus psIMOM € TUIOCKOCTBIO.
PaccrosHue oT Touku A0 11ockocTy. ITydok miockocreit.
[Tonsite MHOXecTBa. Jlornueckue cumMBoibl. Ornepalyu HaJy MHOXecTBaMH. YncioBbie
MHO’KECTBA.
[Honstue pynkunu. Crioco6s! 3aganus GyHkuuii. OCHOBHbBIE CBOWCTBA (QYHKLIUH.
OcHoBHbIE 25IeMeHTapHble (yHKIMU U uX rpaduku. O6parHas ¢pynkuus. CioxxHas

GyHKIMS.

Knaccudpukanus ¢pynkuuit. [IpeobpazoBanue rpagukos.
HesiBuble pynkunn. OyHKIMH, 3a/JaHHbIE TAPAMETPUUECKH U B MOJIIPHBIX
KOOpJUHAaTaXx.
. CpaBHeHHE OECKOHEYHO MaJIbIX (DYHKIMI. DKBUBaJICHTHBIC OECKOHEUHO MaJIbIe
GbyHKIMM.
. duddepenunponanue HeaBHbIX QyHKIMNA. AuddepenunpoBanne GyHKIUHN, 3a1aHHBIX
[IapaMeTPUYECKH.

. YpaBHEHHE KacaTeJIbHOW U HOPMAJIA K KPUBOM.
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53. DKOHOMMYECKHH CMBICI IPOU3BOAHON (IIpeAeIbHbIE BETMUNHBI, 2JJACTUYHOCTD
GbyHKIUN).

54. Hekortopsie Teopembl 0 nuddepeHmpyeMbix QyHKIuIx: Teopema Depma, TEOpeMbI O
cpensem 3HaueHuu ( Posuis, Jlarpaxa, Kowmn). ®@opmyia Teitniopa. Paznoxxenue
HEKOTOpbIX (yHKLUH 110 Gpopmysie Maknopena. [1paBuio Jlonurans packpeitus
HEOIIPENEIEHHOCTEN.

55. IlpubmmkxeHHOe pelIeHre ypaBHEHUH (HaX0KIeHUE Tpy0o MpUOIMKEHHBIX 3HAYCHUI
KOpHE# rpaduueckuM METOI0M, YTOYHCHHE HAlICHHBIX 3HAUCHUH KOPHEH METO0M
XOpJl ¥ KacaTesIbHBIX ).

56. HMHTerpupoBaHue pauMoHANBHBIX (PpyHKIMNA. IHTErpUpOBaHe TPUTOHOMETPHUECKIX

¢bynkuuii. MHTErprpoBaHue HEKOTOPBIX UPPALIMOHATIBHBIX (YHKLUIA.

57. WHterpaibl, He BBIpaXaloIIUecs Yepe3 dIeMeHTapHble (yHKINH.

58. Teopema o cpeHEM 3HAYCHUH.

59. HecoOcTBeHHBIE HHTETPATIBI.

60. Mcnonb3oBaHKe MOHATHS ONPENEIEHHOTO HHTETPaia B SKOHOMHUKE.

61. duddepenumansupie ypaBHeHHs. OCHOBHBIC TIOHATHS. 3a/1a4u, IIPUBOISIINE K
nuddepeHInaTbHbIM YPABHEHUSM.

. uddepenunanbupie ypaBHeHHS IEPBOTO Nopsiaka. Pemenne, rpaduk pemeHus
(uHTerpanpHas kpuBas). ['eomerpuueckuii cMbica qudGepeHIMaIbHOI0 YpaBHEHUS.
N3oxnuna.

63. OGiee u yactHOE peieHus. Teopema 0 CyIeCTBOBAHUU U €AMHCTBEHHOCTH PELICHHUS.

64. YpaBHEHHUS NEPBOTO MOPSAKA C PA3IEIAIOMUMUICS IEPEMEHHBIMH.

65. Onnopoansie nuddepeHranbHble YpaBHEHHUS IEPBOTO MOPSAKA.

66. Jluneiinsie muddepeHraIbHbIe YpaBHEHHS IEPBOTO TOpsiiKa. Y paBHeHue bepryum.

67. YpaBHeHue B moaHbIX quddepennnanax. Ypasaenus Jlarpanxka u Kiepo.

68. uddepennmanpapie ypaBHEHUS BBICIIAX MTOPSIKOB.

69. YpaBHeHus, NOMyCKaOIUe TOHWKEHHE MOpAIKa.

70. JluneliHble OJHOPOAHBIE TU(PepeHIaTbHbIE YPaBHEHHS BTOPOTO MOPsIKa C
MOCTOSIHHBIMU K03 purimeHramu.

71. Jluneitnble oHOpOAHBIE MU PepeHalIbHbIE YpaBHEHUS N-TO MOpsAKa ¢
MOCTOSIHHBIMU K03 purimeHramu.

72. JluneliHble HEOAHOPOAHBIC MU PepeHnnanbHbIe ypaBHEHHUS BTOPOTO OPsAKA C
MOCTOSIHHBIMU K03 puimeHTamu.

73. Wcnonp3oBanue qudhepeHINATBEHBIX YPaBHEHUH B SKOHOMUYECKOW JHHAMUKE

74. Yucnossle psiyibl. OCHOBHBIE TIOHATHSL.

75. Psaa reomeTpuuecKkoi Iporpeccu.

76. Cxomumocts psiaa. IIpocreiimue cBolicTBa YMCIOBBIX psAnoB. HeoOXx0auMBI npu3Hak

CXOJIMMOCTH YMCIIOBOTO PAJIA.

77. TapMoHHMYECKHH psi.

78. JlocTaTo4HbIE MPU3HAKH CXOAMMOCTH 3HAKOIIOJIOKUTEILHBIX PSIOB: TIPU3HAK

cpaBHeHMsI, npu3Hak JlanamOepa, MHTErpabHblid npu3Hak Kormm.

79. 3nHakodepenyromuecs pspl, mpu3Hak JleiOoHuma.

80. 3naxomnepeMeHHbIE psAbl. JloCTaTOUHBIN MPU3HAK CXOJUMOCTH 3HAKOIIEPEMEHHOTO

psna.

81. AOGcomoTHas U yCcIOBHAs CX0AUMOCTh. OCTaTOK psiJia U €ro OLEHKa.

82. ®dynkumonambHbIE psabl. O0IACTh CXOAUMOCTH (HYHKIIMOHATBHOTO psifa. [IpaBuibHO
cxonsuecs GyHKIMOHATIBHBIE PSAABI U X CBOMCTBA.

83. Crenennsie psbl. O0IACTh CXOAMMOCTH CTEIICHHOTO PsJIa.

84. Teopema Abens. Pagnyc cXoquMOCTH, HHTEPBAJ CXOIUMOCTH.

85. Paznoxxenue GpyHKnmid B crenieHHBIC psbl. Ps Teitmopa.

86. Pa3noxeHre HEKOTOPBIX dJIEMEHTapHBIX (GYHKLUH B psaabl Teinopa n MakiopeHa.

87. ®OyHKINY HECKOIBKHX TepeMeHHBIX. OCHOBHBIEC TTOHATHSI.

6

N
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88. ®yHKIUs IBYX MEPEeMEHHBIX U €€ 00macTh onpeaenenus. ['paduk GyHKIUN AByX
MIEPEMEHHBIX.

89. Ilonsarue o MHOXKECTBE (JINHUM) YPOBHS (PYHKITUU ABYX MTEPEMEHHBIX.

90. DxoHOMHYECKHE WILTIOCTpAIH ((PYHKLIUH CIIpOca U MPEUIOKEHUS, ()YHKITHS
TI0JIE3HOCTH, IPOU3BOJICTBEHHAS (DYHKIIHS).

91. TIlpenen u HENPEpPHIBHOCTH (DYHKIIMK HECKOJBKUX NepeMeHHbIX. [loHsTHE 00MacTH.
Touku pa3peiBa. CBOMCTBA QYHKIIUMA, HETIPEPHIBHBIX B OTPAHUYCHHOM 3aMKHYTOM
o0macTH.

92. YacTHble TpOU3BOJHBIC. | €OMETPHUUECKHI CMBICI YaCTHBIX MTPOU3BOIHBIX (PYHKIIMH
JBYX MEepeMeHHBIX. YaCTHbIE MPOU3BOIHBIE BHICIINX MOPSIKOB.

93. Ilonnsni nuddepennran GyHKIMH HECKOJIBKUX IIEPEMECHHBIX.

94. TuddepeHnmpoBanue CI0KHBIX U HEABHBIX GyHKUUH. JuddepeHimansl BICIIAX
MOPSTIKOB.

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

HOpMaJjb K TOBEPXHOCTH.
96. DxcrpemyM (QYHKIMH IBYX IepeMEeHHbIX. HeoOX0auMble U 1O0CTaTOYHBIE YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.

97. HaubGonpiiee u HauMeHbIIee 3HaAUCHUS (PYHKIIUH JBYX ITEPEMEHHBIX.

98. VYcnoBublii s5kcTpeMyM. Metoa MHOkHTeNel Jlarpanxa.

99. ®yHKIHMH HECKOJBKUX MEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.

100. DnemMeHThl UHTETPaIbHOTO UCYUCICHUS sl QYHKIIUI HECKOJIbKUX MEPEMEHHBIX.
[TonsTHE, CBOICTBA 1 OCHOBHBIE METO/IbI BEIYMCIICHHUS KPATHBIX HHTETPAJIOB.

101.KpuBoauHeHbIC HHTETPAJIBL: TTIOHATHE, KJIAaCCU(UKAIUS, CITOCOOBI BBIYUCIICHUSI.

102.BekropHoe nosie. BekTopHbie JIMHUH.

103.Hupkynsauus, potop BekropHoro nois. [lorennmansaoe nose. [10Tok BEeKTOPHOTO oIS

yepes MOBEPXHOCTh. JluBepreHuus.

4.2. IlepeyeHb y4eOHO-METOANYECKOr0 00eceYeHHsI CAMOCTOATEIbHOM PadoThI
o0yuarwuuxcst

CamocrosarenbHas pabora oOydaroumuxcss oOecleunBaeTcsl  CIEeIyIOIUMH  y4eOHO-
METOAMYECKIMH MaTepHalaMH:
1. VYkazaHusmu B paboueill mporpamme no gucuuiuivge (m.4.1.)
2. JleknmoHHBIE MaTEepHAJIBl B COCTaBE y4eOHO-METOJMUECKOT0 KOMIUIEKCA 110 TUCIUTITNHE
3. 3amaHusAMM M METOAMYECKMMH pEKOMEHIALMSMHU [0 OpraHU3alMM CaMOCTOSTEIbHOMN
paboThl 00YJArOIIUXCS B COCTaBE YUEOHO-METOUYECKOTO KOMILIEKCA 10 JUCITUTIITNHE.
4. T'noccapyeM MO JUCHUIUIMHE B COCTaBe Y4e€OHO-METOAMYECKOrO KOMIUIEKca 10
JVICIIATUTAHE.
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Paznen 5. @oH/ OLIEHOYHBIX CPEICTB JIsl MPOBeJAeHUS TeKYIero KOHTPOJIS U
NPOMEKYTOYHOM aTTecTANMU 00y4ar0IHXCS

DoHO OYEHOYHLIX cpedcm8 No OUCYUNIUHE Npeocmasisiem CcoO0U COBOKYNHOCMb
KOHMPOIUPYIOWUX MAMEPUAN08 NPEeOHA3HAYEHHbIX OJisl UMEPEHUs YPOBHS OOCHUNCEHUS]

00YYAIOWUMUCA  YCINAHOBNIEHHBIX Pe3VIbMamos 00pa308amenvbHol NpocpPamMMmbl.

@OC no

OuCYuniuHe UCHONb3Yemcs Npu NPOBeOeHUU ONePamusHO20 KOHMPOISA U NPOMENCYMOUHOU
ammecmayuu obyyarowuxcs. Tpebosanus k cmpykmype u cooepacanuto @OC oucyuniunvl
peanamenmupyiomces llonodcenuem o poHOe OYyeHOUHbIX MAMEPUAIO8 N0 NPOSPAMMAM BbICULE2O
006pa306aHUsL — NPOPAMMAM OAKAIABPUAMA, MASUCPAMYPDbI.

5.1. HacnopT ¢oHA OLIEHOUYHBIX CPEACTB

Ounas ¢gopma 00yueHus (IIOJTHBII CPOK)

Kountposnupyembie pazaebl (TeMbl)
AUCHMIIIMHBI

OneHoYHbIE CpPeACTBA

JI

3 (13, C3) CPO

Kon unaukaropa n

JeCKpUIITOpa
JTOCTHIKEHHUS
KOMIIeTeHIU

2

3

4 5

6

Martputipl 1 OnpeaenuTenu

YO

YO, KP, ITPB IIPB

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
W/JI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

Cucrema JIMHEMHBIX anreOpanyIecKux

YPAaBHEHHUIA.

YO

YO, KP, IIPB I1PB

WJ-5. VK-1.1.
WJI-5 OIIK-2.1
WJ1-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, KP, IIPB I1PB

WJI-5. YK-1.1.
WJI-5 OITK-2.1
WJ1-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2

WJ1-4 OIIK-2.2

Muorounensl. KoMIUIEKCHBIE YHCIIA.

YO

YO, KP, IIPB I1PB

WJI-5. YK-1.1.

JluneiiHble OTOOpaKEHUS

YO

YO, KP, ITPB IIPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

OJeMEHTbI aHATTUTHYECKON TEOMETPUHL.

YO

YO, KP, ITPB IIPB

WUJ-5. YK-1.1.
WJ1-4 OTIK-2.2

DyHKIMY OJTHOM JIEUCTBUTEIIHHOM NIEPEMEHHOMN

YO

YO, KP, IIPB I1PB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
UJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
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WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

[penen dynximn. HenpepbIBHOCTH (GyHKIMH.

YO

YO, KP, IIPB

IIPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OIIK-2.2

JuddepeHimanbHoe  McHUCTICHUE  (PYHKIUH
OJTHOM IEPEMEHHOM.

YO

YO, KP, IIPB

IIPB

WJ-5. YK-1.1.
UJI-5 OIIK-2.1
WJI-7 OITK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

10

WarerpanbHoe ucumciieHue (HEOpeIeTICHHBIN
UHTETpaJl, ONPEACICHHbI HHTEIPAT U €ro
TIPHIIOKEHIIS)

YO

VO, KP, IIPB

IIPB

NJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1J1-4 OTIK-2.2

11

JuddepeHimanbHbie ypaBHSHHUS.

YO

YO, KP, ITPB

IIPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2

12

Pamel

YO

YO, KP, IIPB

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
1J1-4 OTIK-2.2

13

DYHKIMN HECKOJIBKUX IIEPEMEHHBIX.

YO

YO, KP, IIPB

I1PB

WJI-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

3aounas ¢popma 00yueHus (IOJHBIH CPOK)

KonTpoaupyemsie pa3aesnbl (TeMbl)
AUCHMUIIIMHBI

OueHovHbIE CpeAcTBA

Kon unaukaropa

J

I3 (13,
C3)

CPO

U JeCKpunTopa
JOCTIKEHUS
KOMIIeTeHITH I

2

3

4

5

6

Martpuiipl ¥ ONpeETUTENH

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
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WJI-12 OMK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

Cucrema TMHEHHBIX alreOpandecKix YpaBHEHHH.

YO

KP, [IPB

I1IPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

OJeMEHTHI BEKTOPHOU aJIreOpbI

I1IPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTTK-2.2

Muorounensl. KoMIiekcHbIe uncia.

IIPB

WJI-5. YK-1.1.

JIuneiinblie oToOpaykeHHs

IIPB

WJI-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

OneMeHTHI aHATUTHIECKON TeOMETpHH.

IIPB

WJI-5. YK-1.1.
WJ1-4 OTIK-2.2

OYHKIMY OHOM IEUCTBUTEIILHON IEPEMEHHON

I1IPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

[penen dhyrakmm. HempepsBHOCT QyHKITN.

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

JuddepentmanbHoe ncurcienve (GyHKIMN OHOM
MIEPEMEHHOM.

YO

KP, [IPB

IIPB

WJ-5. VK-1.1.
WJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

10

WnrerpanbHoe  McuMciieHHME  (HEOTIpEIesIeHHBIN
UHTETPAN, ONpENCIICHHBI MHTETpal U €ro
TPUJIOKEHUS)

YO

KP, [IPB

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
UJI-7 OIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

11

JlnddepermanbHbIe ypaBHEHHS.

I1PB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
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WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

12

Panpl

IIPB

NJ-5. YK-1.1.
WJI-5 OIK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

13

(D}IHI(III/II/I HECKOJIbKUX IICPCMCHHBIX.

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

3aouHas popma 00yueHuUst

(yckopeHnHoe o0yueHue Ha 6aze BO)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCUUIIHHBI

OuneHoOYHbIE CpeacTBa

3 (J13,
C3)

CPO

Kon nnagukaropa
U JIeCKpHUIITOpa
JTOCTHKEHHUS
KOMIIeTeHIU i

2

4

5

6

Marputibl 1 onpeaenuTeny

YO

KP, [IPB

IIPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

Cucrema JIMHEHHBIX aIreOpanuecKuX YPaBHEHHUI.

YO

KP, IIPB

I1PB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2

OneMeHTBI BEKTOPHOH anreOpbl

I1PB

UJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
UJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJ1-2 OTIK-2.2
WJI-4 OIIK-2.2

Muorounensl. KoMIiekcHbIE Unca.

I1PB

UJ-5. YK-1.1.

JIvmeliabIe oToOpayKeHwIsT

I1IPB

WJI-5. YK-1.1.

28




WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

DneMeHTHI aHATUTIIECKON TeOMETPHH.

IIPB

WJI-5. VK-1.1.
WJ1-4 OTIK-2.2

@YHKIMY OAHOM AECHCTBUTEIBHON NIEPEMEHHOM

IIPB

UJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

[penen dyrakym. HempepsBHOCTS QyHKIHIN.

YO

I1IPB

WJ-5. YK-1.1.
WJI-12 OIK-2.1
WJ1-4 OTIK-2.2

HuddeperimanbHoe neumcnenve (GyHKIN OHOMH
[IEPEMEHHOM.

YO

IIPB

WJI-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OIIK-2.2

10

WarerpaneHoe  ucuricneHne  (HEOTpeIeNeHHBIH
WHTETpasl, OIpEACNEeHHbIH MHTErpal U €ro
TIPUJIOKCHIA)

IIPB

WJI-5. VK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OIIK-2.2

11

JHuddepeHimanbHbie ypaBHEHHSL.

I1PB

WJI-5. YK-1.1.
WJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

12

Panpr

I1PB

WJI-5. YK-1.1.
UJ-5 OIK-2.1
UJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJ1-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

q)yHI(L[I/H/I HECKOJIbKUX ICPCMCHHBIX.

IIPB

UJ-5. YK-1.1.
UJI-5 OIK-2.1
WJI-7 OIIK-2.1
UJI-8 OIK-2.1
WJI-12 OIK-2.1
WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-4 OTIK-2.2
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OuHo-3204Has popma 00yueHuUs (MOJHBIA CPOK, YCKOPEHHOE 00yUeHue, MOoJIHOe
YCKOpEeHHOe 00yueHme)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCUUILIHHBI

OueHOYHbIE CPeACTBA

3 (J13,
C3)

CPO

Kon
HHAUKATOPA U
JeCKpUNToOpa

JOCTHKEHHUST
KOMIIeTeHIIMii

2

4

6

Marpwuiipi 1 onpeeTuTeu

YO

YO, IIPB

IIPB

WJ-5. YK-1.1.
WJI-5 OIIK-2.1
WJI-7 OITK-2.1
WJI-8 OITK-2.1
WJI-12 OTIK-2.1
WJI-1 OIIK-2.2
WJ1-2 OIIK-2.2
WJ1-4 OTIK-2.2

Cucrema JIMHEHMHBIX

YpaBHEHHUI.

areOparIecKix

YO

YO, IIPB

IIPB

WJ-5. VK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OITK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

OneMeHTBI BEKTOPHOH anreOpbl

YO

YO, IIPB

IIPB

NJ1-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OITK-2.1
WJI-8 OIIK-2.1
WJI-12 OTIK-2.1
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

Muorouanensl. KoMIiekcHbIe uncia.

YO

YO, ITIPB

I1IPB

WJI-5. YK-1.1.

JIuneiinbie oToOpakeHHs

I1IPB

WJI-5. YK-1.1.
WJI-12 OTIK-2.1
WJ1-4 OTIK-2.2

OJNEeMEHTbI aHATTUTUYECKON T€OMETPHUH.

YO

YO, ITIPB

I1IPB

WJI-5. VK-1.1.
WJ1-4 OTIK-2.2

DYHKIIMU OJHOM JEHCTBUTEIIFHOMN TIEPEMEHHOM

YO

YO, IIPB

I1PB

WJI-5. YK-1.1.
UJ-5 OIK-2.1
UJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

[penen dhyrakimm. HerpepbBHOCT QyHKIHN.

YO

YO, IIPB

I1PB

WJ-5. YK-1.1.
WJI-12 OIIK-2.1
WJ1-4 OTIK-2.2

ucuuciieHre  (QyHKIMH

JNuddeperimanbHoe
OJTHOM NEPEMEHHOI.

YO

YO, IIPB

I1PB

WJI-5. VK-1.1.
UJI-5 OIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-2.1
WJI-1 OIIK-2.2
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WJ1-2 OTIK-2.2
1JI-4 OTIK-2.2

10

HurerpasHoe  MCUHCICHHE  (HEOTPEICIICHHBIA
VHTETpal, OIpENEICHHBII HWHTEIpal U €ro
TIPHJIOMKCHIIS)

YO

YO, IIPB

I1IPB

WJI-5. VK-1.1.
UJI-5 OIIK-2.1
WJI-7 OIK-2.1
WJI-8 OITK-2.1
WJI-12 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

11

JTnddepentanbHbIe ypaBHEHHS.

YO

YO, IIPB

IIPB

WJ-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OITK-2.1
WJI-8 OIK-2.1
WJI-12 OTIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

12

Panpl

YO

YO, IIPB

IIPB

WJI-5. YK-1.1.
WJI-5 OITK-2.1
WJI-7 OIIK-2.1
WJI-8 OIIK-2.1
WJI-12 OTTK-2.1
WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-4 OTIK-2.2

13

DyHKIMM HECKOMBKHX IEPEMEHHBIX.

YO

YO, IIPB

I1PB

WJI-5. VK-1.1.

WJI-5 OIIK-2.1
WJI-7 OIIK-2.1
WJI-8 OITK-2.1
WJI-12 OIIK-

2.1

WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJ1-4 OTIK-2.2

YciaoBHble 0003HaYeHNS OLEeHOYHBIX cpeacTB (Ctoadus 3, 4, 5):
YO — yctubiii (poHTaNBHBINA, UHANBUYAJIbHBIN, KOMOMHUPOBAHHBIN) OIIPOC;

IIPB — npoBepka pedepaTroB, KOHCIIEKTOB, IIEPEBOJIOB, PELICHUN 3aJaHUH, BBIMOJIHEHHBIX

3aJ]aHUI B JICKTPOHHOM BHJIE€ U T.[I.;

KP — KonTposbHast paboTa (ayJUTOpHBIE WIM JOMAIllHUE, WHAMBHyalbHbIE, MapHbIE
WJIM TPYNIOBBIE KOHTPOJIbHBIE, CAMOCTOSITENIbHBIE pa0OThI, TUKTAHTHI U T.1I.).
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5.2. OuleHOYHBbIE CPEACTBA TEKYIIEro KOHTPOJIA
IlepeyeHb NpakTH4YeCKHUX (CEMHUHAPCKUX) 3aJaHUI

Tema 1 «MaTpuubl U onpeaeJuTeTn»

IIpakTuyeckue 3axanus 1-2.

3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust

1 3 3 3 5 9
1. Haiitu cyMMy U1 pa3HOCTb MaTpHII; A=|5 -1 0| »n B=|12 3 -5
4 1 2 -1 0 1

39 -9 3
2. Haiitu marpuny C =24 + 5B, ecru A= 7 5 , B= £ _c

3. Haiitu mpousBenenus matpuil AB u BA, ecnmi OHH CyIIECTBYIOT:

13 2 5 1
9 A=|2 0 1|, B=[19
0 1 -1 5 2
1 6 1 9 1 O
1 2 3 5 3 1

2 1 -2 3
1
(12 3 4 |o
& "2 1 -2 3) " |5
-3
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3
1 -1
4. Beluncaute 2 -3

5. BbBIUHCIUTE OIpCACIINTECIIN:

3 4

)9 5
4 -3 5

o |3 2 8
1 -7 -5

6. Haiitu oOpaTHBIe MATPHUIIBI IS CIEAYIOUINX MATPHIIL:

CoOSa -Sina
a) A=| .
sinad COS«a

2 5 7
n A=|6 3 4
5 -2 -3

7. PemmTh MaTpUYHbIC ypaBHEHHUS:
(3 2)_ (1 2
)5 _4)7 |5 6
2 1 10 7
6) X =
11 8 1 2

Tema 2 «Cuctembl THHEHHBIX aJred0pandecKux ypaBHEeHHN»
IIpakTuyeckue 3axanus 3-4.

3agauu 47151 CAaMOCTOSITEILHOTO PelIeHUs!
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;

- 00paTHOW MaTPUIIBL:
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b)

(2% +X,—X, =0
13X, +4%X,+6=0
X + X =1

(3%, +X, + %X, =5
X, =X, + X, =1

X, —2X, + X, =0

Tema 3 «J1eMeHTbI BEKTOPHOH aJaredpbn)

IIpakTHyeckoe 3axanue S.

3agaum IS CAaMOCTOSITEJIbHOTO PeleHust

1. Haiitu ckansipHOE TIPOU3BEICHIE BEKTOPOB A = 3i+ 4j +5ku b=4i+ 5j -3k
2. Haiitu BeKTOpHOE IIPOU3BEICHIUE BEKTOPOB A = 2i+5]+ku b=1+2)-3k.

3. Haiitu cmemanHoe npomssexeHue Bektopos a=1—J+K, ~b=i+]+k,

c=2i+3j+4k.

4. BbIUMCIUTH CKAIAPHOE MPOM3BEIeHUE BekTopoB d u D, eciu |§|=5 =5, ‘b‘ =4 n

BEKTOPBI 00pa3yroT yrou 45°.

5. Haiitu ‘ﬁ , €CIIH A(l; 2; 3) u B(3; -4; 6),
6. Tlokasars, uro Bexropsr a=71—-3J+2k b=3i-7]+8k, 6 c=i—j+k
KOMILIAHAPHBI.

7. BpluumcnuTh MIOWAAb TPEYrojdbHUKAa C BEpIIMHAMU A(Z; 2; 2), B(4; 0; 3),

C(0;10).

8. OHpCIleJ'II/ITL CMCHIAHHOC MPOU3BCACHHUEC BCKTOPOB a= (_31 4;1) ) 6 = (51 21 3) )

C= (11 4; 6) . Uccnenopath BCKTOPBI HA KOMIIJIAHAPHOCTL.

9. Haiitu 00bEM TpeyroapHONW MUPAMU/IbI C BEPUIMHAMU A(O; 0; 1) , B (2; 3, 5) ;
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C(6;2;3), D(37;2).

Tema 4 «MHorowiennl. KoMmiekcHbLIe YHCIA»
IIpakTuyeckue 3axanus 6-7/.

3agaum AJ1sl CAMOCTOSITEILHOI0 peleHust

1. PemuTh KBagpaTHOE YpaBHECHUE 4x* —20x+29=0 .

2. JlaHbI KOMIUIEKCHBIC UHCHa Z; = 5 —12i, Z, = —6+8i.

YA
Haitru: 2t 220 L= 20 24y 2y, —
Z,
3. Kowmmiekcusle uncna 2, =1—1, 2, = —\/§ —1 npescTaBUTL B TPUrOHOMETPHUECKO
Zl
dopme U HaliTH Zy - 2y, Z_ .
2

o 4
4. Haiitu Bce 3HaueHuss \V -1 .

5. BosBecTu B cTencHb JaHHBIC KOMIIJICKCHBIC YHCJia:

a) (3+ 4|)2
b (1+2i)°

n\4
c) (—1+ |)
Tema 6 «eMeHTBI AHAJTUTHYECKON reOMeTPHN»

IIpakTHyeckoe 3axanue 8.

3agaum 1151 CaMOCTOATEIHLHOTO peUuICcHUA

1. Onpexenuts paccrosuue mexry Toakavm: A(3;8) u B(=2;5) .

2. TlokasaTh, 4YTO TPEYrONbHHK C  BEpPIIMHAMHU A(4;3), B(7;6), C(2;11)

IPSMOYTOJIbHBIMN.
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3. Mokasat, uro tpeyromsmmk ¢ sepummamu  A(2;=1), B(4;2), C(51) -

paBHOOEIPEHHBIA.

4. Haiitn Touxy nepeceuenus npamsix: 2X+Y—-1=0 4y X+2y+1=0.

5. CocraBUTb ypaBHEHUE INPAMOM, NPOXOASILIEH YEpe3 TOUYKY M (—1; 2) HapajIeNIbHO

npsmoit Y = —3X+1.

6. CocraBUTh ypaBHEHHE NPAMOH, IPOXOIALICH Yepe3 TOUKY M (—3; —1) MEPIEeHIUKYISIPHO

npsmoii 2X+Y—-3=0,
7. COCTaBUThH ypaBHEHHE MIPSAMOM, MPOXOIANIEN YEPE3 TOUKH A(l; 2) " B(_Z; 3) .

8. TpeyronbHUK 3ajjaH CBOMMH BEpIIMHAMU A(]-; 2), B(—Z; 1), C(Z; 3). Haiitn muny ero

BBICOTBI, TPOBEAEHHON U3 BEPIIUHBI A.

9. Croponst AB, BC, AC tpeyromsunka |1 ABC 3amaner coorBercTBeHHO ypaBHEHHSMHE:
4x+3y—-5=0, x-3y+10=0, x-2=0 Onpenenurh KOOPAMHATHI BEPIIUH

[JABC.

Tema 7 « DyHKIUHM OHOM JeHCTBUTEILHOM NEPEeMEHHOI
IIpakTHyeckoe 3aganue 9.

33[[3"[1/[ AJI CAaMOCTOATE/IBHOI'0 peIICHUSA

1. Haiftu o6nacts onpeienenus (yHKIuii:
) f(x)=x*-25

b) f(x)=Ig(5x* +4x-9)

o f(x)=vx-Ig(2x-3)

9 f(x)=arcsin(2x’ +x)

3x-1

f(X)= 2=
) 1) J5x+35
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f)

9)

d)

f(x):\/x2—4+,/1—%x2

f(X) = /(Xx=9)(x+19)(x—21)

2. Haiitu obnacth 3HaUCHUHN QYHKITHIA:
f(x)=|x+1
f(x)=2+5sinx

f(x)=§

f(x) =1-3cosx

f(X) =—x*+8x-13
3. YcTaHOBUTH YETHOCTH MJIM HEUETHOCTD ()YHKITUI:

f(x)=x"sin7x
f(x) =5[] -3%x?

f(x) = x23x +2sin x

2x?
f(x)=
() 2x-1
f(x):|gl+_x
1-X

Tema 8 «Ilpenen pynkuun. HempepsiBHOCTH pyHKIIUN»

IIpakTnyeckoe 3aganue 10.

3agaum ISl CAMOCTOATEILHOIO pPeUICHUSA

Haiitu npenensr pyHKimii:
x° +3x+2
a) Im —2
x>-22x°4+5x+2
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d)

9)

h)

)

k)

b)

o AAEX+EXE =2
lim

x—>-1 X+1

C2x%=3x+1
lim~ s ox—3

o x*+4x-21
lim >
x=>32x° —7Tx+3

. 2x?+5x-7
lim

-1 3y —x—2

Jx+4-1

liMm ——

=3 [3-2x -3
i Y2x+3-3

>3 2-Jx+1

~2-3x=X’
m o x—1

| ( 2 1 j
lim{ 3236 " %6

. sin2X
lim
x=0 t(g 3x

2
lim—t93%
x>01—Ccos4x

2
lim arctg(>_< + 3X)
x=>0 arcsin 2x

9x+5
Iim(1+£j
X—>0 X
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Tema 9 «/IluddepenunanbHoe ucHUcIeHUe (PYHKIMUA OAHOI MepeMeHHON»
I[pakTuyeckue 3aganus 11-12.

3agaum AJ1sl CAMOCTOSITEILHOI0 peleHust

1. Haiitu npon3BoaHbIE (PYHKITHIA:
5 3 2
) Y=3X"+5X"+2X"-9x+1

2 Yy =Cc0s"7Xx°

2

3 Y=arcsin x| <1

1+ x4

» Y =X -sin2x°

X
5) y:Inth

6 Y =In(x/2sin x+1++/2sin x—1)

_ sinXx—Cos X
7 Sin X + oS X
A3+
gy Y—=E€
sin x
9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOpPSIIKA:

y =—1xsin3x—£c033x
9 27

3. Ilokaszarb, 4TO QYHKIUSA y=sinInx +cosIn x YIOBJICTBOPSIET  YPAaBHEHHIO:

X°y"+xy' +y=0

3 3
4. HaiiTi npou3BOIAHYIO y:( ot nesisroit gpynxmum: X + Y —3Xy =0
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d )
5. Haiitu y'=d—i,ecmf1 X =4acost, y=asint

6. Haiitu npenensl GyHKIMHA, UCTIONB3Ys TpaBuiio Jlomurans:

. X3+ x*-5x+3
a) lim 3 2
x21 X* —4X"+5X -2

X+ x*-6x
by lim—;
xoo X°—X+16

lim In( x*=3)
) 2 X2 +3x-10

7. Haiitu HHTCPBAJIbl MOHOTOHHOCTH MU UCCJIICAOBATDH (1)YHKI_II/II/I Ha S5KCTPpEMYM:

a) y=%x3—2x2+3x+1

8. HaiiTi HaubGonpIee U HAMMEHbIIIEE 3HAYCHHUS (DYHKITHH:
=x*=—8x%?-=9 .
a) Y=X —0X —JY mnaorpeske [—1, 1]

X*+4

by Y= T Ha OTPE3Ke [1; 3]

C) y=(X—2)ze"X Ha OTpe3Ke [O; 5]

9. OO0Bém mpomykrmuu U (yci.em.) 1iexa B TE€YCHHE padodyero JHS MPeACTaBiseT (DYHKIIHFO

U=—t>—5t°+75t+425, rtae t- paGowee Bpems B wacax. BomuciHTH

MIPOU3BOIUTENBHOCTD Tpyzaa qepe3 2 qaca nocie Hayana paboTBI.

Tema 10 «MMHTErpaibHOE HCYHCIEHHE (HeonpeaeJEHHbIH HHTErpaJl, onpenaeaéHHbII
HHTErpaJl M ero NpuJIOKeHHUs1)»
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IIpakTnyeckoe 3axanue 13.

33}13‘11/1 AJIA CAMOCTOATECIIBHOI'O PECIICHUA

1. Haiitu uaTerpasib::

- (X2 +1)°
a) | —X2 dx
- C0S2X i
b) J cos? xsin? x
J sin xdx
2 1+9¢0S X
4
¢ X
dx

d
) "X +1
e) [ /3+c0s5x sin 5xdx

f) .' In xdx

9) : X C0s 9xdx

h) : x° In xdx

S vy
arctg’® 2xdx

I s P

K) I x%e* *Sdx

2. Haiitu 06beM npoayKIMH, IPOU3BECHHOI 3a 2 rona, ecinu ¢pyHkuusa Ko6ba-/lyrnaca nmeer

sun Q(t) = (L+1t)e™.
3. BbruumciuTs onpenenéHHble MHTEerpasibl:
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1
2 jx(3—x2)5dx
0
j- xdx
) o 1+ 3X
0 denxdx
0

4. BpuucAUTh MIOMAAL PUTYPBI, OTPAHUYEHHOMN TUHUSMU:
2 2
y=4-Xx°, y=Xx"-2X
Tema 11 «/Indpepennuanbabie ypaBHEeHU»

IIpakTnyeckoe 3axanue 14.

3agauu aJIsl CaMOCTOATEIHLHOI O peUICHUSA

1. Peumrs nuddepeHimanbbie ypaBHEHHUS C pa3IesSIIOIIUMUCS TEPEMEHHBIMHU:

) Xy'—y=y’
m) xyy' =1—x?
;Y +1
n) y:x_l__
y

2. Pemmts omHOpOIHBIE MU QepeHITaTbHbIE ypaBHEHUS:
Y
a) Y=--1
X

, X+2y
X

b)

3. Peumrs smHelHble QG GepeHIaIbHbIe YpaBHEHHS IEPBOTO MOPSIKA!

dy y_,

2) dx X
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dy 2y .,
—+—==X
b) dx X

o) Y-y=¢

4. Peumrs nuddepeHuanbHble ypaBHEHHS, UCTIONb3Ys TOHMKEHHE TTOPSIIKA:

by Y =InX

¢ 2yy"=(y)’ +1

5. Peruws THHEHHBIC OIHOPOHbIE Aud(epeHIHATbHbIC YPABHCHHS:
a) Y'-2y'+17y=0

by y'—8y +16y=0

o) 2y"-5y'+2y=0

6. PelmTs THHEHHbIC HEOTHOPOIHBIE TH((hEPEHIHATBHBIC YPABHEHHS:
a) Y -4y +4y=x°

b) Y +2y'+y=e”

o) Y-8y +7y=14

7. Haiitu pemenns ypaBHeHHH, yIOBIETBOPSIONINE HAYANLHBIM YCIOBHSAM:
a) Y -2y'+y=0, y(2)=1 y'(2)=-2

b y'+y=4e, y(0)=4, y'(0)=-3

o Y'+2y'+2y=xe*, y(0)=0, y'(0)=0

Tema 12 «PaabD»
IIpakTyeckoe 3aganue 15.

3agaum 1151 CAaMOCTOATEIHLHOTO peUuICcHUA

1. HccnenoBaTh CXOOUMOCTh pdaaa, IpUMCHUB HCO6XOIlI/IMBII7I MMPU3HAK CXOAUMOCTHU:
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5n+6
2) Z100n 1
b) Zn(n+1)

)Z\/_+50

2. HccnenoBaTh CXOOUMOCTD psijia, HCIIONB3Ys pu3HaK Jlanambepa.

=N
2) Z;S

5 Z; n(n +1)

3. Pa3noxuTh B cTeneHHoM psij o creneHsM X (QyHKIUU:

e -1
a) Y=
X
1—e*
by Y= >
y—|n1+_x
2 1-X

4. Pas3noxuth B pax Makiopena pyukiuuo Y = Cos” X

5. Haiitn 065acTh CXOMUMOCTH CTENIEHHBIX PSIOB:

8
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XZ 3 Xn
b) I+ X+—+—+..+—+...
2! 3! n!

o) 14+X+2°X*+...+n"x" +...

Tema 13 «@yHKINH HECKOJBKHUX NMePeMEHHbIX»
IIpakTnyeckoe 3axanue 16.

33}13‘11/1 AJIA CAMOCTOATECIIBHOI'O PECIICHUA

1. Haiiti yacTHBIE IPOU3BOAHBIE IEPBOTO MOPSIKA:

a) Z=X+2y*-3xy—4x+2y+5

b Z= e (*+y?)

o z=In(x*+y?)

2. Jana ¢ynxums Z = f (X, Y) . TpeOyercsa HaliTh: HOMHBI U PepeHman dz ; JacTHBbIE

0%z 0%z

IMPOU3BOAHBIC BTOPOI'O IOpAAKa axz’ ayz N CMCHIAHHBIC 4YaCTHBIC IIPOMU3BOJHBLIC

0’z 0%z
Xy oyox

X
a) Z=arctg—

y
by Z=+/2Xy+Y?
X—y
=
c) x2+y2

3. Uccnenosats Ha sxctpemym dyrxmro Z = T (X, Y):
a) Z=X —Xy+Yy’+9x—6y+20

by Z=X +Xy+Yy>—3x—6Yy
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o) Z=3xy—x°—y’-10x+5y+3

4. Haiiru rpamuent Qynxipn £ = Xzy—5y3 B Touke Py (2,1

5. Hanwucarts YpaBHCHHE KacaTelIbHOM IIIIOCKOCTH H YpaBHCHHUE HOPMAJIM K ITOBCPXHOCTH

3X2y+2XZ—yZ+X+1=0 B TOUKE MO(XO,yo,Zo),eCHPI Xo =1, Yo =-2,

RBROONSOOR~WDNE

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

23.
24.
25.
26.
27.
28.
29.

0.
1.
12.
13.

5.3. TemaTnka nucbMeHHBIX PadoT 00yUYAKOIIHXCSI

OOyyaromuecss 3a049HON (OPMBI OOYYCHHS BBITIONHSIOT JOMAIIHIOK KOHTPOJIBHYIO
pabory.
coaepxkarcs B YMK 1o nqucuuruivge.

y‘le6HO-MeTOI[I/ILI€CKI/Ie MaTcpurallbl, HCO6XOI[I/IMBIG JJIA  BBIIIOJIHCHUA pa6OTBI,

5.4. Hepeqeﬂb BOIIPOCOB l'IpOMe)KyTO'lHOi;I arTeCTalMi Mo JTMCUMIIJIMHE

BOl'lpOCLI K 3K3aMEHYy

Bonpoce! 1J1st oaroToBku K 3a4€ty (1-69), s3x3ameny (1-132)

Marpuuipl 1 oniepaly Haji HUMH.
Onpenenureny U UX CBOMCTBA.
OO6patHas matpwuria.
Panr marpuripl.
CJIAY. OcHOBHBIE MTOHSATUS U OIIPE/IEIICHUSL.
Cucrema N TMHEHHBIX ypaBHEHUH ¢ N nepeMeHHbIMU. MeTos1 00paTHOM MaTpuLIbL.
CJIAY. Meron I'aycca.
CucreMbl JIMHENHBIX OJHOPOIHBIX YpaBHeHN!. DyHIaMeHTaIbHAs CUCTEMA PELLICHUI.
Mopenb JIeoHThEBa MHOTOOTPACIEBOM SKOHOMUKH.
YpaBHeHMe NpsIMOIA € YITIOBBIM KO3 (PUIIMEHTOM.
Oor1iee ypaBHEHHE MPSIMOM U €70 YaCTHBIE CITyJau.
Touka nepeceueHus npsMbIx. Ilocrpoenne npsaMoli 1o e€ ypaBHEHHIO.
Bbruucnenne yrma  Mexay ABYMS  IpSAMBIMH.  YCIOBHS — HAPAUIENBHOCTH U
NEPIEHIUKYIIIPHOCTH JABYX IIPSMBIX.
YpaBHeHUE NPAMOIA, MPOXOAIIEH Yepe3 TaHHYIO TOUKY B 33JJAHHOM HaIlPaBJICHUU.
Y paBHEHHE NPSAMOM, IPOXOALLEN YepE3 ABE JAHHBIE TOUKH.
PaccrostHue oT TOUKM 10 MPSIMOH.
Onpenenenne KpUBoi BTOPOro nopsiaka. OKpy>KHOCTb.
Onumnc.
l'unep6omna.
[TapaGoma.
CkaJsipHble ¥ BEKTOPHBIE BEIMUMHEL. JIMHEHHBIE Onlepaly HaJl BEKTOpaMu.
VYron mexay aBymsi Bektopamu. [Ipoekius BeKTopa Ha OCh M COCTaBJIAIOIIAsl BEKTOpaA IO
OCH.
Pa3noxeHnne BekTopa Ha COCTaBJISIOINE MO OCSIM KOOPAMHAT.
Harpasisitomme KOCHHYCBI BEKTOpA.
Y croBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.
CkansipHOE IPOU3BENECHNE IBYX BEKTOPOB U €TO CBOMCTBA.
BekxTopHoe npousBeieHHE 1 €ro CBOMCTBA.
CmMeniaHHoe MPOU3BEAECHHUE TPEX BEKTOPOB U €10 TE€OMETPUUECKUI CMBICII.
Y cnoBre KOMIUIaHAPHOCTH TPEX BEKTOPOB.

46



30.
3L
32.
33.
34.
35.

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

46.
47.

48.
49.
50.
5l
52.
53.
54.
55.
56.
S7.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

70.
71.

72.
73.

w

74.
75.

AnreOpanueckas popMa KOMITIEKCHOTO urcia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMH.

Tpuronomerpuueckas popmMa KOMILUIEKCHOTO YHCIIA.

Ioka3arenbHast popma KOMILIEKCHOTO YUCIIA.

Crenenp komIuieKcHOro yncia. KopeHs N-ii creneny u3 KOMIUIEKCHOTO YHCIIa.

Cxema ['opHepa ¥ KOpHU MHOTO4JICHA.

Haxoxnenmne nanOosnbiero obmrero nemmrenst (HO/[) 1ByX MHOTOUJICHOB C TIOMOIIBIO MX
Pa3JI0KEHUS HA HEPUBOIUMbIE MHO>KUTEIH.

JIuneitnpie otoOpaxkeHust. OCHOBHBIE TTOHSTHSL.

IIpeoGpa3oBaHue KOOPAUHAT.

EBKINI0BO POCTPAHCTBO.

JIuneliHbIe orepaTopbl U X CBOMCTBA.

CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOTO Oreparopa.

OpToroHanbHbIil 6a31C U OPTOrOHATIBHBIE TPE0OPA3OBAHMS.

[puBenenue kBapaTHuHON (HPOPMBI K KAHOHUIECKOMY BUITY.

Pa3mepHoCTb 1 6a3uc BEKTOPHOTO IIPOCTPAHCTBA.

Kpurepuit CrnbBecTpa 3HAKOONPEAEIEHHOCTH KBAAPaTUYHON (POPMBIL.

HopMainbHblli BEKTOp IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, IPOXOIAILEH uepe3 JIaHHYIO
TOYKY.

OO1iee ypaBHEHHE IIJIOCKOCTU U €0 YaCTHBIE CITy4au.

Yrom MexXay IUIOCKOCTSAMHU. YCIOBUS NAPAUICIIBHOCTH WM NEPIEHAUKYSIPHOCTH JIBYX
TUIOCKOCTEH.
[psimast B mpoctpancTee. OOIIMe ypaBHEHHS IIPSMO.
Kanonuueckue ypaBHEHUs IPSIMOM.
YpaBHeHUs MPSIMOM, IPOXOIAIIEH Yepe3 IBE TOUKHU.
Yroa Mex 1y IByMsI IPSIMBIMU. Y CIIOBUSI IAPAUIENBHOCTU U NEPIIEHIUKYIIIPHOCTH NPSAMBIX.
Y cnoBus napajuieIbHOCTH M IEPIEHUKY/ISIPHOCTH MPSIMOM U IJIIOCKOCTH.
Touka nepeceyenyst IPSIMON € INIOCKOCTBIO.
PaccrostHue OT TOUKH 10 IUI0OCKOCTH.
IlonsTne MHOXecTBa. YKCIOBBIE MHOXKECTBA.
[onsitue gpynkumyu. OCHOBHBIE CBOIMCTBA (PYHKLIMIL.
OnemenTapHble pyHKIMU. Knaccudukanust pyHKImit.
[Ipenesn uncoBoi Mocaen0BaTeIbHOCTH.
Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.
beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.
beckoHeuHo OosbIie BETMYMHBI M MX CBOMCTBA.
OcHoBHBIE TeopeMbI 0 Tipenenax. [Ipru3Haku cymiecTBOBaHus Mpeea.
3ameyaTenbHbIE PEIENbL.
HenpeprsiBHOCTh yHKIMM B ToUKe. TOYKH pa3phiBa U UX KIacCU(DUKAITHSL.
Teopems! Beliepirpacca u bonbliano-Komm o HenpepbIBHO# Ha 0Tpe3ke (yHKLIH.
Onpenenenyie Npon3BOIHON, €€ MEXaHWYECKUN U TEOMETPUIECKHIA CMBICIT.
3aBUCHMOCTb MEXTY HEPEPHIBHOCTBIO U TU(P(HepeHIINPYEeMOCTbIO (DYHKIIUH.
OcnoBnble npaBwuia muddepertmpoBanus. [[pon3BoHas Cl0KHONM ¥ 00paTHON (DYHKITHIA.
ITpou3Bo/IHbIE OCHOBHBIX 3JIeMEHTapHBIX (DyHKIMA. [ToHATHE TPOM3BOIHBIX BBICILIMX
MIOPSKOB.

OKOHOMHUECKUI CMBICIT TPOU3BOJHON. VICTI01630BaHNE TOHATHS IPOU3BOAHOM B
HKOHOMUKE.

DnacTUYHOCTh (PYHKIMH U €€ CBOMCTBA.

YpaBHEHME KacaTeIbHON M HOPMAIH K KPUBOM.

Huddepeniman GyHKIUM U €ro reoMeTpuueckuii cMbici. Juddepentpmanst BbICIHX
MIOPSKOB.

Teopema depma.

Teopema Poms.
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76. Teopema Jlarpamxa.

77. Teopema Jlonuras.

78. HeobxoauMeble 1 TOCTAaTOYHBIE YCIIOBHS BO3PACTAHUS 1 YObIBaHUS (DYHKITUH.

79. OxcrpemyM ¢(yHkimy. HeoOXoanMBblii U JOCTaTOUHBIN MPU3HAKY CYIIIECTBOBAHUS
sKcTpeMyma (pyHKIMH. JlocTaTOUHBIN NPU3HAK CYLIECTBOBAHMS SIKCTPEMYMA, OCHOBAaHHbIH Ha
3HAKE BTOPOM IMPOU3BOIHOM.

80. Hawubonpiee n HauMeHbIIee 3HaYeHUE (DYHKITUHM Ha OTPE3Ke.

81. BemmykiocTs U BOTHYTOCTb rpaduka GpyHkimu. Touku neperrnda. ACUMITOTH Tpaduka
(byHKITUH.

82. OObmas cxema ucciieqoBanus GyHKIMHA U TOCTpoeHue e€ rpaduka.

83. Ilonsrue nepBooOpa3HOi U HeonpeaenéHHoro uHrerpaina. CBoiicTa HeolpeaeIEHHOTO
UHTETrpaa.

84. T'eomeTpuyecKuii CMBICI HEOIPEIEIEHHOTO HHTErpala.

85.  OcHOBHBIE METOIBI HHTETPUPOBaHHSL. MIHTErpupoBaHre METOIOM PA3JIOKEHHSI.

86. Meron HHTETPUPOBAHUSI TIO YaCTSIM.

87. HWurerprpoBaHue MPOCTEHIINX PAIMOHATBHBIX IPOOCH.

88. Meron HeornpeaenEHHBIX KOI(DDHUIIMESHTOB.

89. MHWarerpanbhas cymma. [ToHsTHE OMpenei€éHHOro UHTerpaa.

90. T'eomerpuueckuii 1 3KOHOMUYECKUI CMBICI ONPEAEIEHHOTO UHTEerpaa.

91. CsaoiictBa onpenenénroro uaTerpaia. ®opmyna Hetorona-JleiioauIa.

92. 3amena nepeMeHHOMU U (hOpMyIa MHTErPUPOBAHUS 110 YACTSM Yy ONPEAENEHHOIO HHTErpaa.

93. Teomerpudeckue MPUIIOKESHUSI ONPENIETIEHHOTO HHTErpaia.

94. HecoOcTBeHHBIE HHTETPAIBI.

95. Hcnonp3oBaHKE MOHATHS ONPEIETIEHHOTO HHTErpajia B 3KOHOMHUKE.

96. uddepenumanbupie ypaBHeHUs.. OCHOBHBIE OHSTHSL.

97. JInddepentmanbabie ypaBHEHUS TIEPBOTO MOpsaKa. Teopema o CyIecTBOBAHUN U €IMHCTBEHHOCTH
pELLCHUSL.

98. JuddeperumanbHbie ypaBHEHUSI C pa3IeIISIOIIIMUCS TIEPEMEHHBIMU.

99. OpnHopoanble M hepeHInaTbHbIe YpaBHEHHS IEPBOTO MOPSIIKA.

100. Jluneitnsle muddepeHnmanbHbIe ypaBHEHHS IEPBOTO TOPSIIKA.

101. Muddepentmanbable ypaBHEHHS, JOMTYCKAIOIHE MOHKEHUE TTOPSIKA.

102. Jluneitnsie muddepeHnmanbHbIe ypaBHEHHS BTOPOTO MOPSIKA C TOCTOSHHBIMU KO((GHUITMEHTaMu.

103. IonsTre 0 MM depeHINATEHBIX YPaBHEHHUSIX BBICIINX MOPS/IKOB.

104. Wcnonw3oBanue muddepeHIManbHbIX YPaBHEHUIH B SKOHOMIYECKOH TTHAMUKE.

105. OcHOBHBIE OHATHS YUCIOBBIX PsA10B. CXOIMMOCTH psijia.

106. CxoauMOCTh TEOMETPUIECKOTO Psijia.

107. CgoiicTBa YUCIOBBIX PSIIOB.

108. HeoOxoaumpblii MPpU3HAK CXOAUMOCTH. | apMOHUYECKHIA psiT.

109. Psapl ¢ monoxuTensHbIMU WwieHaMu. [Ipu3Hak cpaBHEHMS PsIIOB.

110. Tlpusnak damambepa.

111. WnrerpanbHblii npuzHak Korm.

112.  3nakonepemeHHsbIe psibl. [Ipr3Hak JleiiOHumIIa.

113.  Ocratok psiza 1 ero oleHKa.

114. OO6nacTh cCXOOUMOCTH (DYHKIIMOHATLHOTO PSIA.

115.  IlpaBuibHO cxoasmmecs: (hyHKIMOHAIBHBIE PS/IbI U UX CBOMCTBA.

116.  Crenennsie psiapl. OOIaCTh CXOAMMOCTH CTEHEHHOTO psiia. CBOMCTBA CTENICHHBIX PSIJIOB.

117.  PaznokeHHe HEKOTOPBIX MEMEHTApHBIX (PyHKIWMIA B psibl THitnopa u MaksopeHa.

118.  Ywmcrnosble psIbl ¢ KOMITIEKCHBIME YWICHAMH.

119. Crenennble psbl B KOMIUIEKCHON 00JIaCTH.

120. DyHKIWMA BYX MTEPEMEHHBIX U €€ 001acTh onpeaeneHus. [ paduk GyHKIMU ABYX TIEPEMEHHBIX.

121. ®ynxums TpEX 1 OONBILETO YUCIA TEPEMEHHBIX.

122.  Tlpenmen hyHKIMH HECKOJBKUX MepeMeHHBIX. HenmpepbiBHOCTH ByHKIHN. ToUYKM pa3phiBa.
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123.

124,
125.

126.
127.
128.
129.
130.
131.
132.

YacTHble MPOU3BOIHBIE TIEPBOTO MOPSIIKA. [ €OMETPUUECKHIT CMBICI YaCTHBIX TTPOM3BOTHBIX
(YHKIMH BYX TIEPEMEHHBIX.
YacTHble MPOU3BOIHBIE BHICILIMX MOPSIKOB.
[Momueiit quddepentman GyHKINI HECKOIBKUX MepeMeHHbBIX. Jn(depeHIrab! BEICIINX
MOPSIKOB.
JuddepeHimpoBaHe CII0KHBIX U HEIBHBIX (DYHKIIUH.
[Tpou3sBoaHast B JaHHOM HampasieHUH. ['paarueHT QyHKIMH.
KacarenbHas 10cKOCTh M1 HOpMaJlb K IOBEPXHOCTH.
OKcTpeMyM (QYHKIMY IBYX HE3aBUCHMBIX TIEPEMEHHBIX.
HaunGosb1iee 1 HaumeHblIee 3HaYeHNE (PYHKIUH.
VYcnoBHbIi 3kcTpeMyM. MeToa MHOkUTENEH Jlarpanka.
DYHKIMH HECKOJIBKUX IIEPEMEHHBIX B SdKOHOMUYECKON TEOPUH.

Pa3nen 6. [lepeueHnb yueOHOii JuTEpPaATYPhI, HEOOXOAUMOIi 1JIS OCBOEHUSI I CHUIJIMHBI

6.1. OcHoBHas uTEpaTypa
bepesuna, H. A. Briciias matematuka: yueOHoe mocobue / H. A. bepesuna. — 2-e uza. —
CapatoB: Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — TekcT: 35IeKTpOHHBII
// DNeKTPOHHO-OMOIMOTeYHAs cucremMa IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html
Kpatkuit xypc Boicuieit marematuku: yueonuk / K. B. bannun, ®@. K. bangun, B. 1. Ixeddans
[v ap.]; mox penakuueit K. B. banauaa. — 3-e uzn. — Mocksa: Jlamkos u K, 2019. — 512 ¢. —
ISBN 978-5-394-03335-3. — TekcT: 31eKTpoHHbIN // DIeKTpoHHO-OubnuoTeunas cuctema [PR
BOOKS.: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html
Bricmias marematuka [ SKOHOMHCTOB: YU4EOHHMK Ui CTYACHTOB BY30B, OOydaromIuXcs IO
sxkoHomuueckuM crenuansHocTsiM / H. III. Kpemep, b. A. Ilyrko, M. M. Tpummnu, M. H.
®puaman; noa penaknueit H. 1. Kpemep. — 3-¢ u3a. — Mocksa: FOHUTU-TAHA, 2017. —
481 c. ISBN 978-5-238-00991-9. — TekcT: 27MeKTPOHHBIN // DIEKTpOHHO-OMOIHMOTeUHAS
cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/74953.

6.2. lonoTHUTEIbLHAS JIATEPATypa
Bepuues, C. H. CnenuanbHble TJIaBbl BBICHIEH MaTeMaTHKU: PyKOBOJICTBO K PEIICHHUIO 3a7ad C
TEOPETUYECKUM MaTEpUajIoM IO TEOPUU BEPOSTHOCTEH M MaTeMaTHUECKOM CTaTUCTUKE: yueOHOe
nocobue / C. H. Bepuues, I'. B. Henoru6uenko, b. C. Pe3nuxkoB. —  HoBocubupck:
HoBocuOupckuii rocyiapcTBeHHbIN TexHHUecKkuil ynusepeutet, 2018. — 231 ¢. — ISBN 978-5-
7782-3504-5. — Tekct: »neKkTpoHHBIN // DnexTpoHHO-OMOMMoTeunas cuctema IPR BOOKS:
[caiit]. — URL.: https://www.iprbookshop.ru/91431.html.— 3BC «IPRbooks»
XKyxosckas, T. B. Briciias marematuka B mpumepax M 3ajgadax. B 2 wactax. Y.1: yueGHoe
nocobue / T. B. JXKykosckas, E. A. Monokanosa, A. 1. YpycoB. — Tamb60B: TamboBckuit
roCyJapCTBEHHBIN TexHmuecknii yausepcuter, ObC ACB, 2017. — 129 ¢. — ISBN 978-5-8265-
1710-9. — TexcT: 3neKTpoHHBIN // DnekTpoHHO-0nbimoreynas cucrema IPR BOOKS : [caiit].
— URL: https://www.iprbookshop.ru/85954.htmi
Hlankun, A. C. 3agayn ¢ peHIeHUSIMU 10 BbICIIEH MaTeMaTHKe, TEOPHH BEPOSTHOCTEM,
MaTeMaTHYECKOW CTATHUCTHKE, MAaTEeMAaTHYECKOMY IMPOrPaMMHPOBAHUIO: ydeOHOE Mmocodue Jyis
OakamaBpoB / A. C. lllankun, B. A. [llankua. — 8-e u3n. — Mocksa: Jlamkos u K, 2019. — 432
c. — ISBN 978-5-394-01943-2. — TeKcT: JIeKTpOHHBIN // DICKTPOHHO-ONOINOTeYHAs CUCTEMA
IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/85140.html

6.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTu «AHTEepHET»

1.

2
3
4

http://www.consultant.ru/— Koucyneratat [Tiroc

: http://www.garant.ru/— TapanT

. OnekrporHo-0uOmoTeunas cucreM |PRbooks - pexxwum mocryma www.iprbooksshop.ru
. [IporpammHuoe obecrieueHue A1t OpraHu3auy KoHhepeHun
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https://www.iprbookshop.ru/85606.html
https://www.iprbookshop.ru/74953
https://www.iprbookshop.ru/91431.html
https://www.iprbookshop.ru/85954.html
https://www.iprbookshop.ru/85140.html
http://www.consultant.ru/
http://www.garant.ru/
http://www.iprbooksshop.ru/

Pa3znen 7. MaTepuajibHO-TeXHUYecKasi 6a3a M HH(POPMALMOHHBbIE TEXHOJIOTUH

MarepuajibHO-TeXHMYeCKasi 0a3a, HeoOXoauMasi ISl OCYIIEeCTBJIEHHSI 00Pa30BATEIbLHOIO
npouecca no JMCUMIVINHE:

MarepuanpHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
y4eOHble ayIUTOPUM JJIsi TNPOBEICHMS 3aHATUM, IPYNNOBBIX W HMHIUBUAYAJIbHBIX KOHCYJIbTALUMH,
TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCS.

VYuebHble ayIUTOPUM YKOMIUIEKTOBAHbI CHELMAIM3UPOBAHHOM MeOenbl0 U TEXHUYECKUMHU
cpeactBamMu  oOydenusi. IlomemieHuss s CaMOCTOATENBHOM pPabOTBI OOYYarOIIUMXCS OCHAIEHBI
KOMIIBIOTEPHON TEXHUKOM C BO3MOYKHOCTBIO ITOAKIIOYEHUs K cetu HTepHeT.

JlcuuIuimHa MOXKET PeaM30BbIBATHCS C MPUMEHEHHEM JMCTAHIMOHHBIX TEXHOJIOTHH O0y4YeHHsI.
Crenuduka peanusalMyu AUCUUIUIMHBI C NPUMEHEHUEM AMCTAaHIMOHHBIX TEXHOJOIMH 0O0y4eHus
yCTaHaBJIMBACTCS JIOTIOJIHEHHWEM K paboueil mporpamMme. B dacTm He mpoTuBOpevameil crenuduke,
U3JI0’KEHHOM B JONOJHEHUH K pOorpaMMme, IpUMEHseTCs HacTosas paboyast mporpamma.

MarepuanbHo-TeXHHUECKas 0a3a, He0OXOoquMast I OCYIIECTBICHUS 00pa30BaTeIbHOTO IpoIiecca
10 JUCLUUIUIMHE C IPUMEHEHHUEM JIMCTAaHLMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIUM, BKIIIOYAET B ceO0s:

KommploTepHasi TeXHUKA, pacmojiockeHHass B ydeOHoM kopmyce Muctutyra (yn.Kaumuues, 63,
kabuHeT LleHTpa TuCTaHIIMOHHOTO O0YYEeHHUS):

1. Intel i 3 3.4Ghz\O3Y 4Gh\500GB\RadeonHD5450;

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

3. JUYHBIC AJIEKTPOHHBIE YCTPOMCTBA (KOMIBIOTEpPHI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKXKe
CPEICTBA CBSA3M NIPENOJABaTENIEH U CTYACHTOB.

WNHdpopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUsT 00pa30BaTeIbHOIO Mpoiecca
[0 JUCLUIUIMHE C IPUMEHEHHUEM IMCTAaHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOIMH, BKIIIOYAIOT B CeOsl:

- cuctema aucrtannuonnoro obydenus (CZ1O) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 110YTa;

- CUCTEMA KOMITBIOTEPHOI'O TECTUPOBAHNS;

- anexkTpoHHas 6nbnuotexa [IPRbooks;

- CUCTeMa MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IpOorpaMMHO€e oOecrieueHue s OpraHu3aluu KOH(EpEeHIUH.

OOyyeHne 00ydYarOmMXCS HHBAIMIOB M OOYYarOIIMXCS C OrPaHUYEHHBIMH BO3MOKHOCTSIMH
3I0pOBbsl  OCYILECTBIISIETCSI IOCPEACTBOM IPUMEHEHMS CHEIUAIBHBIX TEXHUYECKHX CPEACTB B
3aBUCHUMOCTH OT BHJa HO30JIOTHH.

[Ipu npoBeneHMM Y4eOHBIX 3aHATHM 1O JAUCHUIUIMHE MCIOJIB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, FIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOMs, alallTUPOBAHHBIE K OTPAaHUYEHUSM 370POBbs
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHBl MYJIbTUMEIUWHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIINTh 3BYK JUIS KATETOPUH CIIAOOCIBIIAIUNX 00yJaronmxcs, a
TaK)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYUBAIOT N300paKeHHE B HECKOJBKO pa3 U MO3BOJISIOT
BOCIIPHHUMATh YU€OHYI0 MHPOPMALIMIO 00YJaIOIIUMCS ¢ HApYILICHUSIMU 3PEHUS.

[Tpu oOyueHuu JHIl C HAPYIICHUSAMHU CIIyXa HUCIIOJIb3YETCSl YCHIIUTENb CiIyXa JUIsl CIa0oCbIIIanX
moneit CyberEar momens HAP-40, momoratommii oO0y4aeMbIM JIydllle BOCIHPUHUMATh Y4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs, OOECII€YEeHbl IE€YaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTeIbHBIMU peCypcaMu (MporpaMMbl, yUeOHUKH, yueOHbIE TOCOOHs, MaTepHab
JUISL CaMOCTOSITENIbHOW paboThl U T.1.) B (hopMax, aJaNTHPOBAHHBIX K OIPAaHUYEHHUSM HX 370POBbS U
BOCTIPUATHUS UH(POPMAIUH:

JJIS1 JIML C HAPYIIEeHUSIMHU 3PEeHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

JJIS1 JIMLL C HAPYIIeHUSIMH CJIyXa:
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- B Ie4aTtHou opme;

- B (hOpMe 3IEKTPOHHOTO JJOKYMEHTA;

JUIS1 JIMIY ¢ HAPYIIEHUSIMH ONOPHO-IBUTaTeJbHOI0 anmnapara:
- B IeYaTHOH (opme;

- B JOpMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.
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Pa3nen 8. MeTtoguueckne ykazanus JJsi 00y4alOUIUXCsl 10 OCBOEHUIO JUCIIHIJIMHBI

HucuuiuinHa «MaTeMaTHKa) 3HAKOMHUT CTYJI€HTa C OCHOBAaMH MaTeMaTW4ecKOro aImnapara,
HEO0OXOIMMOT'O IS PEIIEHUS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBACT JIOTUUECKOE U
AJITOPUTMHUYECKOE MBIIILICHHE, OBBIILIAET OOIINI YPOBEHb MATEMATHYECKON KYJIBTYpBI.

[Ipu n3yueHnH JUCUUTUTMHBI HEOOXOAUMO:

— c(hopMHpOBaTh KOMIIETEHIIMH O00YUYarOmEerocsi B 001aCTH MPUMEHEHUsI MATEMaTHYECKUX METOZOB U
CPEZCTB IIPU PEILEHUHN MIPUKIIAIHBIX 33714,

— Ha IpuUMepax MaTeMaTH4YeCKUX OOBEKTOB U METOAOB MPOJEMOHCTPUPOBATH CHELUPUKY
MaTeMaTUKH, HaydyuTb CTYJCHTOB NpuUéMaM MCCIEJOBAaHUS M PEIHICHUS MaTeMaTH4YECKU
(bopMann30BaHHbBIX 3a/1a4;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUYECKUX 3HAHUIN CTY/AEHTOB 10 Ba)KHOMY HAIIPABIICHMUIO,
HaXOJAIIEMYCS Ha CThIKE 3KOHOMUKHU U MPUKIIATHON MaTEMATUKH;

— chopMupoBaTh HaBBIKM CaAMOCTOATENBHOM paboThI, OpraHU3aluy UCCIEI0BATEIbCKON pabOTHI.

Conepxanne TUCHMIUIMHBI «MaremaTtuka» u3ydaercs B (opMe JIEKIMOHHBIX M IMPAKTHYECKUX
3aHATHM, OpraHu3alM CaMOCTOATENBHOW paboTel cTyaeHToB. CopaeplkaHue ydeOHOro marepuana
CTPYNIHUPOBAHO IO T€MaM, B KOTOpPbIE BKJIIOYEHBbI OCHOBHBIE NOHATHUSA, a TAK)KE BUIbI JESITEIbHOCTH,
o0si3aTesIbHBIE Ul OCBOEHHUS CTYAEHTaMHM C LEJIbI0 IPUMEHEHUs B IOCIEAYIOIEH AeATelbHOCTU
cnenuanucra. Jns moBeimeHus 3(QQeKTHBHOCTH Tporecca OOyUeHHsI HCHOJIB3YIOTCS BO3MOXKHOCTH
MEXITPEIMETHBIX CBsI3eH TUCLUILINHBI «MaTeMaTHKay ¢ IpYTUMU AUCHUILIIMHAMU.

[IpakTuyeckue 3aHATHS TMPOBOAATCA C LEIbI0 (HOPMUPOBAHMS KOMIIETEHIMA OO0YyJaromuxcs,
3aKperyIeHUs] TOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CaMOCTOSITEIILHOIO
U3ydeHHs: OOydaroUMMMCs CHelMaidbHON JuTepaTypbl. llpakTudeckue 3aHATHS 10 AUCLUILIMHE
OpraHM30BaHbl HA OCHOBE IPHUHIIMIIOB MaKCUMaJIbHOW BOBJIEYEHHOCTH CTYAEHTa B IPOLECC U3YUEHUS
marepuaia. Ilpu moaroroBke Kk MpakTUYECKUM 3aHATHUSM CTYIEHTaM ClIeyeT BHUMATEIbHO 11OpaboTaTh
C TEKCTOM JICKIIMH, y4eOHBIM MaTEepHajIOM PEKOMEHyeMOoro ydyeOHuKa, pa3o0parh penieHue KIFoYeBbIX
3aja4, BBIIMCATh HEOOXOAMMbIE ()OPMYJbl, BBIIOIHUTH 3aJaHUS Ul CAMOCTOSITEIBHOIO pEIleHUs,
HOJTOTOBUTH BOIIPOCHI, KOTOPBIE BbI3BAJIN 3aTPYHEHUS.

CamocrosrenbHas paboTa CTYACHTOB 10 AUCLHUILIMHE «MareMaTHkay 3aKJII04aeTcsl B 3aKperyieHUH
U yIJIyOJIeHUU 3HAHUN M HaBBIKOB, MOJYYEHHBIX HA JIEKIUAX U MPAKTUUYECKUX 3aHATHUSAX, MOATOTOBKE K
9K3aMeHY, a TakXke B (POPMUPOBAHUH CaMOCTOSATEIILHOCTH B MIOMCKE U IPUOOPETEHNH HOBBIX 3HAHUI.

CTyneHT JOJIKEH CaMOCTOSITENIbHO M3YYUTh JOINOJHUTEIbHBIA TEOPETUUECKUM MaTepuall, pelnTh
IpeJUIOKEHHBIE 3a7aun. Eciayu TeopeTudeckuii MaTepuai 1o onpenenéHHON TeMe YaCTUYHO pPacCMOTPEH
Ha JIeKIUH, TO CTYAEHT JAOJDKEH MNpopadoTaTh €ro, JOMNOJIHUTH (MCIONb30BaTh JMUTEpPATypy H3
NPUBEIEHHOTO CIIMCKA, a TAK)KE PYKOBOACTBOBAThCSA YKa3aHUSAMH M PEKOMEHAALMAMU MpernojaBaTens) 1
peIINTh BCe MPeI0KEHHbBIE 3a/JauH.

[TpopaboTka NPOIIEHHOrO JIEKIMOHHOIO MaTepHuaja sBiseTcs Haubojee BaXXKHBIM BHAOM
CaMOCTOSITENbHOM paboThl. YeM riy0xe U MosiHee NpopadoTaH MaTepual, TeM JIET4Ye MPHU BBITOJHEHUU
JPYTrUX BHUJOB CaMOCTOATENbHOM paboThl. CuctemaTuueckas, peryispHas paboTa Haja HpOMIEHHBIM
JEKIMOHHBIM MaTepuajioM, HauWHas C MEpBOro 3aHATHUS, SBISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
NOHMMAaHHS MaTEPUAJIOB MTOCIEYIOINX JIEKIIMHA U YCBOSHHUS MaT€pUAJIOB IPAKTUUECKUX 3aHATHH.

B xo1e noAroToBku Kaxioro BOpoca He00X0IMMO KpaTKo, CXeMAaTUYHO 3a()MKCUPOBaTh OCHOBHBIE
MOJIOKEHHUS U TEe3HChl OTBETa, (OPMYIMPOBKH, 3amucaTb (GOpMyssl U CUMBOJIBI B TeTpaas anst CPC,
pemuTh 3a7aun. Borpocsl, BbI3BaBIINE 3aTPYyAHEHUS IIPU CAaMOCTOSTEIbHOM paboTe, HYKHO 3amucaTh U
3a1aTh UX npenojasarento. CIoKHBIE BONPOCH MOXKHO BBIHECTH Ha OOCYXXIEHHE HAa MPAKTUYECKOE
3aHATHE WM Ha WHAWBHIyallbHblE KOHCyNbTauuu. I[IpuBeTcTByeTCsS CHOCOOHOCTH Ha OCHOBE
NOJYYEHHBIX 3HAaHUN HaXOJUTh Haubosee 3(pPeKTUBHOE peleHre MOCTaBIEHHBIX TPOOJIEM.

Jlis moAroTOBKM K 3au€Ty, SK3aMEHY CTYIEHTaM CIEIyeT CaMOCTOATEIbHO M3YyYUTh HEKOTOPbIE
pa3fenbl AMCLUMIIMHBL U BBIIIOJHUTH COOTBETCTBYIOIIME 3a/1aHUS B COOTBETCTBHUU C METOIUYECKUMU
YKa3aHUAMU JJIi CAMOCTOATEIbHOW paboThl. Pe3ynbTaTel camMocTOSTENbHON paboThl JOKHBI OBITh
IIPEIbABIIEHBI IPENIOAABATENIO B TEUEHUE CEMECTPA, /10 Hayajla CECCUHU.

Pe3ynbTaThl MHAMBUAYATbHONW 3K3aMEHAIIMOHHOW pabOThI OLIEHUBAIOTCS C YYETOM TEOPETHUECKUX
3HAaHUH 10 COOTBETCTBYIOIIMM pPa3JielaM JAUCHUIUINHBI, TEXHUKH BBIMOJIHEHUS paboThl, 00ObEKTUBHOCTH
1 000CHOBAaHHOCTH MIPUHUMAEMBIX pelIeHUI B mpoliecce paboThl C TaHHBIMU, KayecTBa 0(hOpMIIEHUSI.
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B xone ydeGHOTO mporiecca MpOBOIUTCA TEKYIIUA KOHTPOJb, CHOCOOCTBYIONIUM TTOBBIIICHUIO
3(QPEKTUBHOCTH M KadyecTBa BCEX BHJOB Y4YEOHBIX 3aHATHH, BKIIIOYas CaMOCTOSITENBHYIO paboTy
CTYZICHTOB.
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y‘-IGGHO'MCTOI[I/I‘-ICCKOG n31aHuc

Pabouas nporpamma y4eOHOI TUCIUTUIUHBI

MartemaTuka

(Haumenosanue OUCYUNIUHbL 8 COOMBEMCMBUU C YUEOHbIM
naaHoM)
I'enepasnioBa UHHa AJieKCaHIPOBHA

(Damunus, Ums, Omuecmso cocmagumenst)
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