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Pa3nen 1. Oprann3anuoHHO-MeTOAMYECKHUI pa3ae
1.1. llean ocBOeHHUSI AMCIUILIMHBI

Juctunnuna «MatemaTHka» BXOIUT B «O0S3aTeIbHYI0» YacTh TUCIHUIUIMH MOJITOTOBKU
oOyyaromuxcsi 1o HampapiieHut0 noArotoBku «38.03.02 MeHeaxkMeHT», HANPABJEHHOCTH
(mpouiib) «YnpapjieHue MAJIbIM U CPeTHUM OM3HECOM».

Llenpto auCHUILIMHBL sBIsieTcss popmupoBanue kKommereHuuii (6 coomeemcmeuu ¢ @IOC
BO u mpebosanusmu x pezyromamam oceoeHuss OCHOBHOU NPOGEeCCUOHANbHOU 00PA308aMENbHOU
npoepammul (OI1OI1 BO)):

OIIK-2 CnocoGeH oCymiecTBIsATh cOOp, 00pabOTKy M aHAIW3 JAHHBIX, HEOOXOIUMBIX JIJIs
pellleHus TOCTaBJICHHBIX  YIPaBICHUYECKHUX  3aJad, C HCIOJb30BAHUEM COBPEMEHHOIO
MHCTPYMEHTApUS U UHTEJUIEKTYAIbHBIX HH()OPMALIMOHHO-aHATUTHYECKUX CUCTEM;

JeckpunTopsl 001enpogeccuoHaIbLHbIX KOMIIETeHIMIA:

OIIK-2.1 CniocobeH OCBOUTH CTATUCTHYECKUE METObI (POPMHUPOBAHMS JAaHHBIX U IPUMEHUTH
HAIPaBIICHUS U METOJIbI aHATM3a HH(POPMAIIMM B KOHTEKCTE KOHKPETHBIX YIIPABICHYSCKUX 3a1a4 C
MCIOJIb30BaHUEM MHTEIUICKTYalIbHbIX HHPOPMAIIHOHHO-aHATTUTHUYECKUX CUCTEM;

OIIK-2.2 CnocobeH ocymecTBUTh cOOp, 00pabOTKy, KOJIWYECTBEHHOI'O M Ka4eCTBEHHOTO
aHaJIM3a JAaHHBIX B IEJIX peau3alii  Pa3InyHbIX OM3HEC-TIPOLIECCOB.

B pesynbTaTe OCBOCHHS JHUCHUIUIMHBI Y CTYACHTOB JOJDKHBI OBITH C(HOPMHpPOBAHBI

HHAUKATOPbI KOMITCTCHIIMM

O06o001menHas TpyaoBas

Koa n HanmMeHOBaHHue

Kon u HauMeHOBaHHe HHAMKATOPA

dynkuus/ TpyaoBas JeCKpUITOpa poctuxenns komnerenumii (u3 I1C)
pyukuus KOMIIETEHLUH

IIC 08.008 «Cnennanucr mo | OINK-2.1 3uanue:
¢unancosomy CriocobeH OcBOHUTH Ic 08.008 CnenuaaucT 1o
KOHCYJIbTHPOBAHHUIO» CTATHCTHYECKHE METOMIBL | hiyHAHCOBOMY KOHCY.JIbTHPOBAHHIO
A. KoncynbTupoBanue | popMUpOBaHNs JAHHBIX U | JI-1 OIIK-2.2 Metoasl  c6opa,
KJINCHTOB Mo | IPUMEHUTH HAIIPABICHUS 00pABOTKH M aHAMH3A HHQOPMALHMH C
HCII0JIb30BAHUIO Y METOZBI aHAIN3a

IIPUMEHEHUEM COBPEMEHHBIX CPEICTB
(pUHAHCOBBIX TPOAYKTOB M | HHGOpPMAIMU B
yeayr KOHTEKCTE KOHKPETHBIX CBS3H, aHHapaTHO-TeXHI/IquKE/IX CpenCTB
A/01.6 MOoHUTOpHUHT | yrpaBieHueckux 3agau ¢ | 1 KOMIIBIOTCPHbIX TexHonorui(A/01.6)
KOHBIOHKTYPBI PBIHKa | UCIIOJIL30BAHHEM NA-2 OIIK-2.2 HpuHiumns: padoTsl,
0aHKOBCKMX  YCIYyT, pbIHKA | MHTEUIEKTYyabHBIX o0macThb OPUMCHCHUA u
LEHHbIX OyMar, HHOCTPaHHON | MH)OPMAIMOHHO- NPUHIUNUAIBHBIE OTPAHUYEHUS METOOB

BaJIKOTHI, TOBAPHO-CBIPLCBLIX | AHAJIUTUYCCKUX CUCTEM U CpCACTB CTATUCTUYCCKOI'O aHaJIMN3a
PBIHKOB (A/01.6)
OIIK-2.2 Ymenus:
Criocoben ocymecTsuts | [IC 08.008 Cneuuanaucr no
cbop, obpabotky, (MHAHCOBOMY KOHCYJIHLTHPOBAHHIO
KOJIHHECTBEHHOTO 1 WJ-3 OIK-2.1 TIpon3BOAUTD
Ka4CCTBCHHOI'O aHaJIN3a
MHOOPMAIIMOHHO -  AHAIUTHYECKYIO
JAHHBIX B IECIAX 6
peanusamun pasmanp | PA0OTY MO PBIHKY (MHAHCOBBIX
GU3HEC-TIPOTIECCOB poAyKTOB U yciyr (A/01.6)
nja-4 OIIK-2.2 IIpumeHnATH

YHHUBEPCAJIbHOE W CIHEIHATU3UPOBAHHOC
MIPOrpaMMHOE obecrieyeHue,
HeoOXoauMoe st cOopa W aHaim3a
nnpopmanun(A/01.6)

Haeviku u (unu)onvim oessmenvHocmu:
IcC 08.008 Cnenuajaucr
(pUHAHCOBOMY KOHCYJIHTHPOBAHUIO
NJ1-5 OIIK-2.2 Opraauszanus coopa,

mo




00paboTKM M aHanu3a MHPOpPMaLuH, B

TOM qrcie c IPUMEHEHHEM
COIIMOJIOTHYECKHX, MapKETHHTOBBIX
uccnenoBannii(A/01.6)

nJj-6 OIIK-2.2 COop naHHBIX H

BeleHWEe 0a3pl 1O  KIHMEHTaM B
nporpaMMHOM KoMmiuiekce (A/01.6)

1.2. Mecto aucuumiannsl B crpyktype OIIOII BO
HanpasjeHus noaroToBku «38.03.02 MenemkMeHT»,
HANPABJIEHHOCTH (MPOQHJIbL) «YpaBJjieHHe MAJIbIM H CPeITHNM OM3HeCoOM»

IpenmecTByonue TUCIUNTAHBI
(I CUMILIMHBI, H3yYaeMble apaJJieibHO)
2 3
Wudopmarika CrarucTuka
DKOHOMETpHKa

z

Hocaeayronue TUCHUNITUHBI

MeToabl OITUMU3ALUHA
DKOHOMHKO-MaTeMaTHIYECKHE METOIBI U
MOJICITN

MareMaTruyecKkre METOIbI B YIIPaBICHUU
OKOHOMUYECKHH aHaIn3
Makpo3KOHOMHUKA

MeToabl IPUHSTHS YIIPABICHUSCKIX
pereHuit

Ilocnedosamenvuocms popmuposanus KOMNemeHyuti 8 YKA3AHHBIX OUCYUNTUHAX MOdcem Oblmb
UBMEHeHa 8 3A8UCUMOCmU Oom Gopmbl U CPOKA 00YyUeHus, a maKdce Npenooasanus ¢
UCNONIL30BAHUEM OUCMAHYUOHHBIX MEXHO02ULL 00VYEHUS.

© Njo|o| & w|[N|E]k

1.3. HopmaTuBHasi JOKyMeHTalus
Pabouas nporpamma y4eOHOM IUCHUIUIMHBI COCTAaBJIEHA Ha OCHOBE:!
- ®@enepasbHOTO TOCYAApCTBEHHOTO 00pa30BaTEILHOTO CTAaHJAapTa BbICHIET0 OOpa30BaHUS IO
HarpasJjeHuto noArotToBku «38.03.02 Mene:kMeH T,
- VYuyebHoro miana HampaieHHs «38.03.02 MeHeaxkMeHT», HaNpPaBJIeHHOCTH (MPo¢UIIb)
«YnpasJjieHHe MaJIbIM U cpelHuM ousHecom» 2025 rona Habopa;
- OO6pa3sma pabodeii mporpaMMbl yaeOHOH qucnutuinHbl (mpukasz Ne 27-O ot 01.02.2021 r.).



Pasznea 2. TemaTuyeckuii jian

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

Pa3neibl, TeMBI JUCHMILIMHBI

TpynoeMKoOCTb

AyIMTOpHBbIE 3aHATHUSA

Bcero

JI

3 (J13, C3)

CPO

Koa unaukaropa
U IeCKpUnTopa
JOCTHKEHMS
KOMITeTeHI[H i

2

3

4

5

6

7

Pazgen 1. JIuneiinas aaredpa c

IJIECMCH

TaMH aHAJIUTHYECKOM reoMeTpumn

Martpuiisi 1 ONpeeTUTENN

10

2

WJI-1 OTIK-2.2
WJI-2 OTTK-2.2
WJI-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJI-6 OTTK-2.2

Cucremsl JIMHEHHBIX
anreOparIecKX ypaBHEHH.

10

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
1JI-6 OTIK-2.2

OneMeHTBI BEKTOPHOH anreOpbl

14

WJI-1 OTIK-2.2
1JI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
1JI-6 OTIK-2.2

MuorowieHsl. KomrtexcHbie

quciia.

10

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

JluneiiHbIe OTOOpaKEHUS

12

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

eMEHTHI AHATIUTUYECKOI

TeOMETPHI.

14

WJI-1 OIIK-2.2
WJI-2 OITK-2.2
WJI-3 OTTK-2.1
WJ1-4 OTIK-2.2
WJI-5 OTTK-2.2
1J1-6 OTIK-2.2

Pa3nen 2.

MareMaTHYeCKH aHAJIN3

DYHKIMK OTHOM JIEUCTBUTEIILHON
TIEpEMEHHOMN

10

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2




NJ-6 OIIK-2.2

TIpenen (hyHKIIIHT.
HenpepbiBHOCTH hyHKITHH.

16

WJI-1 OTTK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTTK-2.2

JuddepenimaibHoe  UCHKICTICHIE
(YHKLIMHM OJTHOM TIEPEMEHHOM.

20

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTTK-2.2

10

HuterpaibHoe HCUMCIIEHHE
(HeoTpeIeNICHHBIH WHTErpa,
OIIPEJICTICHHBI MHTEIpajl U €ro
TIPFIIOKEHIS)

22

10

WJI-1 OITK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTIK-2.1
WJT-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

11

JubdepeHIanbHbIe ypaBHEHHS.

20

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

12

PaneL

16

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJT-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

13

OyHKIMN

TMEPEMCHHBIX.

HECKOJIbKHX

18

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTIK-2.1
WJT-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

Pa3nes 3. Teopusi BeposiTHOCTEH 1

MaTeMaTH4YCCKad CTATUCT

HKa

14

Cityuaiinble coObITHs

14

4

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTIK-2.1
WJT-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

15

CiyyaliHble BETMYNHbBI

14

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OIIK-2.1
WJT-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

16

IeMEHTHI MATEMATIYECKON
CTaTHCTUKH

14

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2




WJ1-3 OITK-2.1
WJI-4 OTTK-2.2
4 WJI-5 OTTK-2.2
WJI-6 OTTK-2.2

Buja npomMe:xyTo4HOM aTTecTanMuU
3auéT — 1 cemecTp
JK3aMeH - 2 ceMecTp 54

Hroro 288 64 64 106

OuHo-3204Has popMa 00yueHUs (MOJHBIH CPOK, YCKOPEHHOE 00yUeHue, MOJTHOe YCKOPEeHHOoe
o0yueHme)

TpyaoemkocTb Koa ungukaropa
AyIuTOpHBbIE 3aHATHUS U IeCKpUNTopa

Bcero I 13 (JI3, C3) CPO nocmmennﬂu
KOMIIETCHIIUU

Ne Pa:mem)l, TEeMbI TUCHHUILIMHBI

1 2 3 4 5 6 7

Pasnen 1. JInneiinas aareopa ¢ 3jieMeHTaAMU AHAJIUTHYECKOH reOMeTpHH

Marpuiipl 1 ONpeIeITE T N/I-1 OIIK-2.2
2 Na-2 OIIK-2.2
n/1-3 OIIK-2.1
N/1-4 OIIK-2.2
NJI-5 OIIK-2.2
NJI-6 OIIK-2.2

Cucrembl JIMHEMHBIX H-1 OIIK-2.2
aIreOpanvecKuX YPaBHEHHIA. 2 Na-2 OIlK-2.2
NJ-3 OIIK-2.1
NJ-4 OIK-2.2
NJI-5 OIIK-2.2
NJI-6 OIIK-2.2

DIIEMEHTHI BEKTOPHOM areOpbI H-1 OIIK-2.2
2 NJI-2 OIIK-2.2

NJI-3 OIIK-2.1
8 1412 10 Y4 omk-2.2
NJI-5 OIIK-2.2
NJI-6 OIIK-2.2

MHOroIeHbL. KomruiekcHsie Na-1 OllK-2.2
9HCIIa. 2 Na-2 OIlK-2.2
Na-3 OlK-2.1
N-4 OIIK-2.2
Na-5 OlIK-2.2
NJI-6 OIIK-2.2

JIvHEHHbIC OTOOPAKEHHST na-1 OIlK-2.2
Na-2 OIIK-2.2
Na-3 OIK-2.1
N-4 OIIK-2.2
Na-5 OIK-2.2
NJI-6 OIIK-2.2

DeMeHTHI AHAJTUTIYECKOH N/I-1 OIIK-2.2
TCOMETPHH. 2 Na-2 OIK-2.2
Na-3 OlK-2.1
NJI-4 OIIK-2.2




WJI-5 OITK-2.2
WJI-6 OTTK-2.2

Pazgea 2.

MareMaTHYeCKHH aHAJIN3

DyHKIMK OTHOM JIEUCTBUTEIILHON
TiepeMeHHOMN

14

10

WJI-1 OTIK-2.2
WJI-2 OTTK-2.2
WJI-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJI-6 OTTK-2.2

[penen hyHKIIM.
HenpepsBHOCTS PyHKITNH.

14

10

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
1JI-4 OTIK-2.2
WJI-5 OTIK-2.2
1JI-6 OTIK-2.2

JuddepeHmansHoe  HCUKCIICHHE
(YHKLMM OJTHOM IIEPEMEHHOI.

20

12

WJI-1 OTIK-2.2
1JI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
1JI-6 OTIK-2.2

10

WnrerpansHoe HCUMCIIEHHE
(HeompeneeHHbII HHTETPaL,
OIpeIETICHHBI MHTErpajl U €ro
TIPFITOKEHI)

16

12

WJI-1 OTIK-2.2
1JI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

11

JuddepeHimanbHbie ypaBHSHUS.

16

12

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

12

PaneL

16

12

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

13

(DYHKI_[I/H/I HECKOJIbKHX

TIEPEMEHHBIX.

16

12

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Pa3nes 3. Teopust BeposiTHOCTeH 1

MaTeMaTH4YeCKad CTATUCT

HKa

14

CityyaiiHble cOObITHS

14

2

10

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTTK-2.1
WJI-4 OTIK-2.2
WJ1-5 OTTK-2.2




WJ1-6 OITK-2.2

15

Ciy4yaiiHbIC BETMYUIHBI

14

10

WJI-1 OTTK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

16

DIIEMEHTHI MATEMATHYECKON
CTaTUCTUKHU

14

10

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

Buja npomMe:xyTo4HOM aTTecTanMu

3auér

JK3aMeH

54

HTroro

288

32

32

170

3aounas popma o0yueHus (I10JIHbIH CPOK)

Pa3I[eJ'I])I, TEMbI JUCIHUIIJIUHBI

TpyaoemkocTh

Bcero

AyAUTOpHBIE 3aHATHUS

JI

3 (JI3, C3)

CPO

Kon nnagukaropa
U IeCKpUNTOpa
JOCTH KEHHUS
KOMIIeTeHI Ui

2

3

4

5

6

7

Pasnea 1. JIuneiinas aareopa c

3JIE€MCEH

TaMH AaHAJTUTHYECKOH reoMeTpumn

Marpuiis! 1 OnpeAeUTeNnn

14

2

10

WJI-1 OTIK-2.2
1JI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

CucreMbl JIMHEAHBIX
anreOpandecKuX YpaBHEHHUH.

14

10

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

OneMeHTBI BEKTOPHOM areOpsl

18

18

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJ1-6 OTIK-2.2

MHuorouieHsl. KommtexcHbie

qucia

15

15

WJI-1 OIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OITK-2.2
WJ1-6 OTTK-2.2

Jluneiinble oToOpakeHUS

15

15

WJI-1 OIIK-2.2
WJ1-2 OTTK-2.2




Na-3 OIK-2.1
-4 OIIK-2.2
NA-5 OIK-2.2
NJ-6 OIIK-2.2

OJeMeHTHI AHATUTIYECKON

TeOMETPUI

20

20

Na-1 OIK-2.2
NJI-2 OIIK-2.2
Na-3 OIK-2.1
-4 OIIK-2.2
Na-5 OIK-2.2
NJ-6 OIIK-2.2

Pazgea 2.

MareMaTHYeCKHH aHAJIN3

DyHKIMU OTHOM EeHCTBUTENLHOI
TiepeMEeHHOMN

20

20

Na-1 OIK-2.2
NJ-2 OIIK-2.2
NnAa-3 OIK-2.1
Nna-4 OIK-2.2
Na-5 OIK-2.2
-6 OIIK-2.2

Hpenen (byHKIMH.
HenpepbiBHOCT QyHKIHM

21

17

Na-1 OIK-2.2
NA-2 OIK-2.2
Na-3 OIK-2.1
Nna-4 OIK-2.2
Na-5 OIK-2.2
-6 OIIK-2.2

JuddepeHnpansHoe  HCUKCIICHHE
(YHKIY OJTHOH TTEPEMEHHOM.

21

17

Na-1 OIK-2.2
NA-2 OIK-2.2
Na-3 OIK-2.1
Na-4 OIK-2.2
Na-5 OIK-2.2
NJ-6 OIIK-2.2

10

Wurerpaisaoe HCUHUCIICHHE
(HeoTpeIeICHHbIH MHTErpan,
OIpEJIETICHHBI MHTErpajl U €ro
HPUJIOKEHUS)

21

17

NJa-1 OIK-2.2
NA-2 OIK-2.2
Na-3 OIK-2.1
-4 OIK-2.2
Na-5 OIK-2.2
NJ-6 OIIK-2.2

11

Juddepenimanbabie ypaBHEHHS

20

20

NJa-1 OIK-2.2
NA-2 OIK-2.2
Na-3 OIK-2.1
Na-4 OIK-2.2
Na-5 OIK-2.2
-6 OIIK-2.2

12

Papr

20

20

Na-1 OIK-2.2
Na-2 OIK-2.2
Na-3 OIK-2.1
NJ-4 OIK-2.2
NA-5 OIK-2.2
NJ-6 OIIK-2.2

13

DyHKIMH HECKOJIBKHX

TIePEMEHHBIX

20

20

Na-1 OIK-2.2
Na-2 OIK-2.2
Na-3 OIK-2.1
NJ-4 OIIK-2.2

10




WJI-5 OITK-2.2
WJI-6 OTTK-2.2

Pa3nes 3. Teopusi BeposiTHOCTe# 1

MaTeMaTH4YCCKasd CTATUCT

HKa

14

CityqaiiHble cOOBITHS

12

12

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJI-6 OTIK-2.2

15

CityJaifHbIe BEMYAHBI

12

12

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

16

OeMeHTHI MATEMATHUIECKON
CTaTUCTUKHU

12

12

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Buja npoMe:XyTo4HOM aTTeCcTALMU

3auér

JK3aMeH

4
9

Hroro

288

10

10

255

3aounas ¢opma o6yuenus (yCKOpeHHOe 00yueHHe, 0JHOEe YCKOPEeHHOe 00yUueHmne)

Pa3nennl, TeMbI IUCIUILINHBI

TpyaoemMkocTbh

Konx nngukaropa

Bcero

AyAUTOpHBIE 3aHATHS

JI

13 (J13, C3)

CPO

U JeCKpunTopa
JOCTHKEeHUS
KOMIIeTeHITH I

2

3

4

5

6

7

Paznen 1. JIuneiinas ajaredpa c

IJIECMCH

TaMM AaHAJIMTHYECKOH reoMeTpumn

Marpuiis! 1 OnpeAeUTeNnn

11

10

WJI-1 OTIK-2.2
WJ1-2 OTIK-2.2
WJI-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Cucremsl JIMHEAHBIX
anreOpandecKrX YpaBHCHHUIH.

13

10

WJI-1 OITK-2.2
WJI-2 OIIK-2.2
WJI-3 OTTK-2.1
WJ1-4 OIIK-2.2
WJI-5 OTTK-2.2
1J1-6 OTIK-2.2

ONeMeHTBI BEKTOPHOH alreOpbI

18

18

WJI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-3 OTTK-2.1
WJ1-4 OTIK-2.2
WJI-5 OTTK-2.2
1J1-6 OTTK-2.2

MHorowieHs!. KomruiekcHbie

quciia

14

14

WJI-1 OIIK-2.2

11




NA-2 OIK-2.2
NJ-3 OIIK-2.1
-4 OIK-2.2
NJI-5 OIIK-2.2
NJ-6 OIIK-2.2

JluneiiHble OTOOpaKeHUS

16

16

NJI-1 OIIK-2.2
NA-2 OIK-2.2
NJI-3 OIIK-2.1
-4 OIK-2.2
NJI-5 OIIK-2.2
NJ-6 OIIK-2.2

DJ1eMeHTHI AHAJTMTUYECKOM

TeOMETPUH

20

20

NJI-1 OIIK-2.2
NA-2 OIK-2.2
NJ-3 OIIK-2.1
-4 OIK-2.2
NA-5 OIK-2.2
NJ-6 OIIK-2.2

Paznmen 2.

MaTteMaTHUYeCKUA aHAJIN3

OYHKIMY OTHOW JEUCTBUTEIBHOU
MIEPEMEHHOI

18

18

Na-1 OIK-2.2
NA-2 OIK-2.2
NAa-3 OIK-2.1
-4 OIK-2.2
NA-5 OIK-2.2
NJ-6 OIIK-2.2

Ipenen byHKIIN.
HenpepsiBHOCT (QyHKIIMN

20

18

NA-1 OIK-2.2
NA-2 OIK-2.2
NAa-3 OIK-2.1
NJ-4 OIK-2.2
Na-5 OIK-2.2
NJ-6 OIIK-2.2

JuddepeHimaibHoe  UCUKCTICHIE
(YHKIV OJTHOH TTepeMEeHHOM.

22

18

Na-1 OIK-2.2
Na-2 OIK-2.2
Na-3 OIK-2.1
-4 OIK-2.2
Na-5 OIK-2.2
NJ-6 OIIK-2.2

10

Warerpaisaoe HICUKCIICHHE
(HeorpeIeNeHHBIH UHTErpal,
OTIPE/ICNIEHHBI HMHTErpal U €ro
HPUJIOXKEHUS)

20

18

Na-1 OIK-2.2
Na-2 OIK-2.2
NAa-3 OIK-2.1
NJ-4 OIK-2.2
Na-5 OIK-2.2
NJ-6 OIIK-2.2

11

JnddepeHimaibHble ypaBHEHHs

21

21

Na-1 OIK-2.2
NA-2 OIK-2.2
Na-3 OIK-2.1
Na-4 OIK-2.2
Na-5 OIK-2.2
-6 OIIK-2.2

12

Panpr

18

18

Na-1 OIK-2.2
NA-2 OIK-2.2
NJ-3 OIIK-2.1

12




WJ1-4 OITK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

DyHKIIN HECKOJIBKAX WJI-1 OIIK-2.2
TePEMEHHBIX WUJ1-2 OTIK-2.2

UA-3 OIIK-2.1
13 20 20| Y714 OTIK-2.2
UA-5 OIIK-2.2
NJI-6 OIIK-2.2

Paznen 3. Teopusi BeposiTHOCTEH U MaTeMATHYeCKasi CTATUCTUKA

CryJaiiHbie COOBITHS N/I-1 OIIK-2.2
NJI-2 OIIK-2.2
na-3 OlK-2.1
NJI1-4 OIIK-2.2
Na-5 OIIK-2.2
NJ-6 OIIK-2.2

14 14 14

CrydaifHbie Be/IMIMHBI H/I-1 OIIK-2.2
Na-2 OlK-2.2
Nna-3 OlK-2.1
-4 OlIK-2.2
Na-5 OlIK-2.2
NJ-6 OIIK-2.2

15 18 18

DJIeMEHTbI MATEMATHIECKOM NJ-1 OIIK-2.2
CTATUCTUKH Na-2 OIIK-2.2

na-3 OIK-2.1
16 16 16| W4 ork-2.2
na-5 OIlK-2.2
WJI-6 OIIK-2.2

Buja npomMe:xxyTo4HOM aTTecCTALMU
IK3aMeH 9

HToro 288 8 4 267

Paznen 3. Conep:xanue TMCUHUINIHHBI
3.1. ConepxaHue TMCUMILTUHBI

Paznen 1. JIuneiinas ajaredpa c 3jieMeHTAMH AHAJIUTHYECKOH reoMeTpuu

Tema 1.MaTpunbl 1 onpeaeuTe n

Matpunel. Buner matpun. Onepanuu Hajx marpunaMu. OnpenenuTend U UX CBOMCTBA.
MuHops! U anredpanyeckre JONOTHEHHs. Bpruncinenue onpeaenureneit n-ro nopsaka.

Ob6parHas matpuiia, €€ cBoiicTBa. Heobxonumoe u JOCTaTOYHOE YCIOBHE CYIIECTBOBAHHS
o0paTHOM MaTpullbl. AJTOPUTM BBIYHMCICHUS OOpaTHOM wMmarpuiel. Panr wmarpunsl. Panr
CTYIEHYaTOl MaTpuIibl. HeM3MEeHHOCTh paHra NpH 3JIEMEHTAPHBIX MPeoOpa3OBaHHSIX MAaTPHIIBL
Kpurepuii muHeliHON HE3aBUCUMOCTH CTPOK (CTOJIOI0B) MaTpuIlbl. Teopema o0 paHre MaTpHIIbI.

Tema 2. Cucrembl TuHeHbIX anredpanyecknx ypasuenui (CJIAY)

Cucrembl JHHEHHBIX anreOpanyeckux ypaBHeHHH. OcHoBHble MOHATHA. CuHCTEeMBI n
JMHEHHBIX ypaBHEHUI ¢ n mepeMeHHbIMU. MeToa oOpaTHoi MaTpulsl. Meton Kpamepa.

Merton I'aycca. Cucremsl m JIMHEWHBIX YpaBHEHUH ¢ h nepeMeHHbIMU. Teopema Kponekepa-
Karenmm o CoBMECTHOCTH CUCTEMBI YpaBHEHUH.

OnHopo/mHas cUCTeMa JIMHEWHBIX ypaBHEHHU, €€ cBoiicTBa. DyHIaMeHTalbHas CUCTEMaA
peumenuii. TeopemMa O (QyHIaMEHTAIbHBIX PEIICHUAX OJHOPOAHOHN cucrteMbl. OOIee pemieHue
CHUCTEMBI HEOJHOPOIHBIX JTUHENHBIX YPaBHEHUM.

13



Mogens JleonTheBa MHOTOOTpacieBoi AKOHOMUKH. [IpogykTuBHBIE MoAenu JIeoHThEBa.
Kputepun npoyKTUBHOCTH.

Tema 3. DJIeMeHThbI BEeKTOPHOM aJ1redpbl

CkansipHble 1 BEKTOpHbIE BeJIMYMHBL. JIMHEWHbIE onepanuu Halx Bekropamu. KoopauHatel
BEKTOpa. YTO0JI MEXAy ABYMs BEeKTOpaMHu. IIpoekius BEKTOpa Ha OCb U COCTABJIAIOLIAS BEKTOPA IO
ocu. BekTopbel B TpéXMepHOM IpocTpaHCTBE. Pa3noxeHue BEKTOpa Ha COCTABISIOLIME IO OCAM
KoopauHat. Hanpasistromue KocuHychl BekTopa. OpTOHOPMUPOBAHHBIN Oa3wc.

VY cnoBue KOJUTMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHO€ IpPOU3BEIEHUE BEKTOPOB M €ro CBOIcTBa. BekTopHOe Npou3BeAEHHE, €ro
cBoiicTBa. CMeNIaHHOE NPOU3BENCHUE TPEX BEKTOPOB, €ro0 CBOMCTBA, N€OMETPUYECKUN CMBICI.
VYcnoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

[loHsiTHE AMHENHOrO0 BEKTOPHOIO MPOCTPAHCTBA. BekTOp B N-MEPHOM HPOCTPAHCTBE.
JluHeiiHasT 3aBHCMMOCTh W HE3aBUCHMOCTh BEKTOPOB. Pa3MepHOCTr © 0a3uc BEKTOPHOTO
npocTtpancTBa. PasnokeHue Bekrtopa mo 6asucy. Matpuia mepexoia K HOBOMY Oasucy W ee
cBoiicTBa. Jluneitneie moampoctpancTBa. EBkmmmoBo mpoctpaHcTBO. CBOMCTBA NJIUHBI BEKTOPA.
OpTOHOpPMHpPOBaHHAsA cUCTEMA BEKTOPOB. OpTOroHAIbHOE JI0NOJIHEHUE, €r0 CBOMCTBA.

Tema 4. Muorowiensl. KommiekcHbie ynciia. (3jeMeHTHI BbICHIeH ajaredpbl)

Muorowiensl. [lefictBus ¢ MHorowieHamu. Cxema ['opHepa.

Kommekcubie uncna. OcHoBHBIE onpeaeneHus. KomIuiekcHas miocKoCTb.

AnreOpandeckas GopmMa KOMIUIEKCHOTO uucia. JIeWCTBUS ¢ KOMIUICKCHBIMH YHCIIAMH.
Tpuronomerpuueckas popma komriekcHoro ymcia. [lokasarenpHas ¢opma KOMILIEKCHOTO YMCIA.
Crenenp KoMIUIEKCHOTO yKciia. KopeHb N-il CTeneHn U3 KOMIUIEKCHOTO YUCIA.

Tema 5. /Iuneiinble 0TOOPaKeHUS

JIuneitnble oroOpaxeHus. OCHOBHbIE MNMOHATHUS. JIMHeWHbIe omepaTopbl U UX CBOICTBA.
Martpu1ibsl oniepaTopa B pa3HbIX 0azucax.

CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIE 3HAU€HMs JIMHEHHOro omeparopa. He3aBucumocTb
coOCTBEHHBIX BEKTOPOB. CuMMeTpuYHbIi oneparop. OpTOroHaaIbHOCTh COOCTBEHHBIX BEKTOPOB.

KBagpatuunsie ¢opmbl. [lpuBenenue kBagpaTHuHOH (OpPMBI K KAHOHHYECKOMY BHY.
Kputepuii CunbBectpa.

Tema 6.3;1eMeHTHI AHATUTHYECKON reoMeTpuH

IIpsiMast Ha TUIOCKOCTH. Y paBHEHUE NMPSIMOIL ¢ yIIIoBBIM K03 durenToM. Ob1iiee ypaBHEHNE
IIPSIMOM M €ro 4acTHbIe ciaydau. Touyka mepecedeHus NpsMbIX. Y paBHEHUE NPAMOM, MPOXOAAIIEH
4yepe3 JaHHYIO0 TOYKY B 33aJJaHHOM HaIpaBJICHUM. Y PaBHEHHE ITydKa NPSMBIX. YpaBHEHHUE NPSIMOH,
pOXOJsIiel Yepe3 JABE JaHHble TOUYKU. BbIuucieHue yriia Mexay IByMS NpSMbIMH. Y CIOBHUS
NapauIeIbHOCTH U NEPIEHANKYIISIPHOCTH JBYX NPSAMBIX. PaccTosiHre OT TOUKH 10 IPSIMOIA.

Kpusbie Broporo nopsaka. OKpyXKHOCTb, JUIMIIC, runepbona u napadosa (MX CBOWCTBA U
KaHOHMYecKue ypaBHeHHs). llpuBeneHue oOmero ypaBHEHHs KPHBOM BTOPOTO MOpsAIKa K
KaHOHMYECKOMY BULY.

IInmockoctb. YpaBHEHHE IOBEPXHOCTU. HOpManbHBIM BEKTOpP IUIOCKOCTH. Y paBHEHHE
IUIOCKOCTH, TPOXOAsIIel uYepe3 JaHHyI0 Touky. OOlee ypaBHEHHE IUIOCKOCTH W €ro 4YacTHbIE
ciydad. YToJl MEXIYy IUIOCKOCTSAMH. YCIOBMSI NMapauIEIbHOCTH M MEPIEHIUKYISIPHOCTH JBYX
mIockocTer. Touka nepecedeHus TpEX MIOCKOCTEM.

IIpsmass B mpoctpancTtBe. OOume ypaBHeHHs NpsMol. BekTopHoe ypaBHEHHE HPSIMOM.
ITapameTrprueckue ypaBHeHUs NpsMoil. KaHOHMYECKHE ypaBHEHHs NPAMOW. YpPaBHEHUS IPSAMOI,
IPOXOSIIEN 4Yepe3 ABE TOUKH. YTOJ MEXAY JABYMS NPAMBIMH. YCIIOBUS NapajyIENbHOCTH U
NEePIEeHANKYISIPHOCTH MPSIMBIX.
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[Ipsimast ¥ IJIOCKOCTBh B MPOCTPAHCTBE. Y CIIOBUS NMApAUIEIBbHOCTH U NMEPIECHIUKYIIPHOCTH
IpsIMOM M IIOCKOCTH. Toyka mepecedeHus HMPSMOM € IUIOCKOCTBIO. PaccrosiHue OT TOYKM 10
mockoctu. ITydok miockocTei.

Pa3zgen 2. MaTeMaTnyecKui aHAJIN3

Tema 7. DyHKIUHM OJHOH AeHCTBUTEJILHON NepeMeHHOM

ITonsatne mHoxxectBa. Jlornueckue cumBoibl. Onepauuu HaJg MHOXecTBaMH. UwucioBble
mHoxecTBa. Ilonstne Qynkmum. CrocoObl 3amanus (QyHKiuiA. OCHOBHBIE CBOMCTBA (DYHKITHIA.
OcHOBHBIE 37I€MEHTapHble PYHKIMU U UX FPApUKH.

Onemenrapubie ¢yHkuuu. OOparnas ¢ynkuus. Crnoxnas ¢yakmua. Krnaccudukarms
¢bynkuuii. [IpeoOpazoBanue rpaduxos. Hessuble pynkumn. OyHKuuu, 3ajaHHbIE TapaMeTPUUECKU
U B MOJISIPHBIX KOOPAWHATAX.

Tema 8.I1penen pynkuun. HenpepbIlBHOCTH QyHKIUIH

IIpenen 4uCIIOBOM IOCIENOBAaTEIIBHOCTH M €ro reoMerpudeckuil cmbicn. Ilpenen
MOHOTOHHOW OTpPaHWYCHHOH mocieaoBarenbHocTH. Yncno e. Hatypansubie sorapudmel.  [lpenen
(GyHKIUY B 0ECKOHEUYHOCTH U B Touke. OJJHOCTOPOHHUE Ipe/ielibl (PYHKLNH.

beckoneuno manbie pyHkipn. OrpanndeHnable GyHKIUN. beckoneuHno Oomnpime GyHKIUU U
UX CBSI3b C OECKOHEUHO MaJIbIMU (DYHKIMSIMHU.

OcHoBHbIe TeopeMbl 0 npenenax. IIpusHaku cymectBoBanus npenena. llepBbiii u BTOpOM
3aMeyaTesibHble npenenbl. CpaBHeHHEe OECKOHEYHO MaibIX (yHKLUH. DKBUBAJICHTHbIE OECKOHEUHO
MaJible QYHKIINH.

HenpepbiBHOCTh (PyHKIMM B TOUKE M Ha cerMeHTe. TOYKM paspbiBa M MX KiIacCUpHUKAILUA.
Omnepanmu HaJ HEMPEPHIBHBIMU (YHKIUSME. HenpepbIBHOCTD 37eMeHTapHbIX QyHKIHH. OCHOBHBIE
CBOWCTBA HEMPEPbIBHBIX (PYHKIUI.

Tema 9./IudppepenunanbHoe ucunciaenne (PyHKIMA OTHONH NMepeMeHHOoI

[Ipupamenue aprymeHTa W npupaiieHue (QyHKOUM. 3aJayd, NPUBOIALIME K IOHSATHUIO
npousBoJHOi. Omnpenenenue npoussoanoi. Auddepenuupyemocts Gpynkuuu. 'eomerpudeckuit u
MEXaHWYECKH ~ CMBICA  MPOU3BOAHOM.  3aBUCHUMOCTb  MEXJAY  HENpPEpPhIBHOCTbIO U
muddeperuupyemoctbio GyHkuuu. I[IpaBuna auddepenuuponanus. IlponsBoaHas CIOXHOW U
oOparHo#l pyHKkuui. [Ipon3BOIHBIE OCHOBHBIX 3J€MEHTApHbIX QyHKIMI. Tabauma npon3BOgHbIX.

HuddepennupoBanne HesBHbIX (QyHKIMHA. [uddepenunpoBanne (GyHKIMHA, 3aJaHHBIX
[apaMEeTpPUYECKH. YPaBHEHUE KacaTelbHOM M HOpPMaJIM K KpuBOM. IIpom3BojmHBIE BBICIINX
NOpAAKOB. MeXaHMYeCKUll CMBICI TPOU3BOJHONW BTOPOrO IOPAAKA. OKOHOMHYECKHN CMBICI
MIPOU3BOAHOM (IIpe/ieNbHbIE BEIMYUHBI, TACTUYHOCTD (DYHKIIUN).

Huddepeniman ¢yHKuMu U ero reomerpuueckuil cmbicia. CpolicTBa nuddepeHnmana.
Huddepenunan cnoxnoir pynkuuu. MuBapuantHocTh popmbl auddepenimana. Auddepennmans
BBICILIMX [TOPSIKOB.

Hekotopsie Teopembl o auddepeHumpyembix (pyHkuusx: teopema depma, Teopembl O
cpeaneM 3HaueHuun (Pomuts, Jlarpamxka, Komm). @opmyna Teiinopa. Pa3znokeHne HEKOTOPBIX
bynkumii mo popmyne Maxknopena. [1pasusno JlonuTains packpbIThs HEONPeIeIEHHOCTEN.

Heo0xonumble 1 OCTaTOYHBIE YCIOBUS BO3pacTaHus U yObiBaHus pyHkimu. Heo6xomumoe
U JOCTaTOYHbIE YCJOBHS CYIECTBOBaHMS dSKcTpemyMa (yHkuuu. Hanbomnpiiee v HauMmeHbllee
3Ha4eHus1 PYHKIMH. BBITyKIOCTh M BOTHYTOCTh Irpaduka ¢pyHkuuu. Touku nepernda. ACHUMIITOTHI
rpaduka pyakmun. O01Ias cxeMa uccienoBanus GyHKIUHA U TOCTpoeHHE €€ rpaduka.

[TpubnmkeHHOE pelIeHue ypaBHEHUM (HaXOKACHHWE TPyOoO NPUOIMKEHHBIX 3HAYSHUH
KOpHEH TrpaduyecKuM METOJO0M, YTOUYHEHHE HaWJIeHHBIX 3HAU€HUN KOpHEH METOoAOM XOopA H
KacaTeJIbHBIX).

Tema 10.UnTerpasbHoe HcuncaeHne (HeonpeaeJeHHbI HHTerpaJ, onpeae/JeHHbIil
HHTErpaJl M ero NpuJI0KeHus )
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[lepBooOpasnass (yHknmm ©  HeompenelaeHHbI wuHTerpaid. (OCHOBHBIE  CBOMCTBa
HEONPEIEICHHOr0  MHTerpajga. Tabnuuma  OCHOBHBIX — WHTErpanoB. OCHOBHBIE — METOJIBI
UHTETPUPOBaHUS (METOJ Pa3jOkKEeHUs, METOJ 3aMEHbI MEePEMEHHOI, METOJ MHTETPUPOBAHUS IO
YaCTsM).

WnterpupoBanne panuoHanbHbIX — (yHKIUA. VHTEerpupoBaHuE TPUTOHOMETPHUECKUX
byHKIHIA. WuTerpupoBanre HEKOTOPBIX HMppalMOHANBHBIX  (pyHKImiA. MHTerpamer, He
BBbIpaXKarolIyecs 4epe3 dJIeMEeHTapHbIe (PYHKIIUU.

3aziauu, NPUBOJAIINE K OIIpeeIeHHOMY UHTerpainy. MHrerpanbnas cymma. OnpeneneHHbIi
UHTErpajl U €ro reoMEeTpu4YecKuid cMbICi. Teopema CylmeCcTBOBaHUSI ONPENCIEHHOIO HHTErpaia.
OcCHOBHBIE CBOICTBa OIIPENENIEHHOr0 UHTErpana. Teopema o cpeqHeM 3HaueHUU. OIpeeneHHbIN
MHTErpaj ¢ MEPEMEHHBIM BEPXHHUM IPEIEIOM M €ro MPOU3BOJHAA MO ATOMY mIpeneny. Popmyna
Herotona-Jleitbauna.

OcHOBHbIE METOJbl BBIYHCIEHHUS  ONpPEIECIIEHHOTO0 HHTErpaia (3aMeHa MepeMEeHHOW u
UHTETPUPOBAaHME IO 4YacTAM B OIpeAeNEHHOM MHTerpaine). ['eoMerpuueckue NpUIIOKEHUS
onpeaenéHHoro uHrerpaina. HecobctBennnsie unterpanisl. Vcnoap3oBaHue MOHITHS ONPEAETIEHHOTO
MHTErpajga B 3JKOHOMHUKE.

Tema 11.{udpepeHuuanbHble ypaBHEHHSA

Huddepennuanpupie  ypaBHeHHs. (OCHOBHBIE TMOHATHUA. 3aJayd, MPUBOAALINE K
muddepernnansHeM ypaBHeHUSAM. nddepennpansapie ypaBHeHHsT TIEpBOro mopsiaka. Pemenue,
rpaduk pemieHus (MHTETrpajibHas KpuBas). [‘eomerpuyeckuid cMbicn aud@epeHInaILHOTO
ypaBHeHus. M3oknmnna. O01ee u yacTHOe pelieHus. Teopema o CylliecCTBOBaHUM U €IMHCTBEHHOCTH
peleHusl.

VYpaBHEeHUsA T[EpPBOro TMOpsJKa C pasfeisiolUMUC] nepeMeHHbIMU. OaHOpPO/HBIE
muddepeHnranbHbple ypaBHEHUs repBoro mopsjaka. Jluneitnsle auddepeHnuanbupie ypaBHEHUS
nepBoro mopsiika. YpaBHeHue bepHymmm. YpaBHeHue B MONHBIX quddepeHnuanax. YpaBHCHHS
Jlarpanxa u Knepo.

Jupdepennnanbaple  ypaBHEHHMsI BBICIIMX — IMOPSIAKOB. YpaBHEHHs, JOIYCKAlOLIUe
NOHM)XeHHe nopsiaka. JInneitHble ogHOpoIHbIE AU depeHIaTbHbIe YpaBHEHUS BTOPOIO MOPsIIKA C
MOCTOSIHHBIMU KO3 ¢unmentamu. JIuHelHble onHOpOAHbIE AU(epeHIualIbHble ypaBHEHUS N-TO
HopsiIka ¢ TOCTOSHHBIMHM Kod(duimentamu. JluHelHble HeoAHOpPOIHBIE TU(QepeHInaTbHbIC
YpaBHEHHUSI BTOPOTrO  MOPsIKa C TMOCTOSHHBIMH KO3 (UIIMEHTaMHU. Hcnonbs3oBaHue
TuddepeHnanbHbIX YpaBHEHUH B 9KOHOMHUECKON THHAMUKE.

Tema 12.Paab1

UYucnosble psaasl. OcHOBHbIE NMOHATUA. Psin reomerpuueckoi mporpeccuu. CXOAMMOCTb
psana. Ilpocreifimume cBoiicTBa 4MCIOBBIX psAoB. HeoOXonuMblil pu3HaK CXOAMMOCTH YHMCIOBOTO
pana. I'apmoHnueckuid psia. JlocTaTOuHblE NPU3HAKM CXOIMMOCTH 3HAKOIOJIOKUTEIBHBIX PSAJIOB:
NpU3HAK cpaBHEHUs, npusHak /lanmamOepa, uHTerpansHelii npusHak Komm. 3Hakoudepenyronmecs
pansl, mnpusHak JleiiOHuna. 3HakonepeMeHHble psbl. JlOCTaTOUHBIM NPU3HAK CXOAMMOCTH
3HAKOMEPEMEHHOT0 psifia. AOCOIIOTHAS M YCIIOBHAs CXOAUMOCTb. OCTaTOK psjia U ero OLIeHKa.

OyHKuMoHaNbHBIE pAnbl. OO6nacTe cxoauMocTH (pyHKUMOHANBHOTO psana. IIpaBuiabHO
cxonsumecs pyHKIMOHAIBHBIE PSI/IbI M UX CBOMCTBA.

Crenennbie psigpl. O0NacTh CXOAMMOCTH CTemeHHOro psaa. Teopema Ao6ens. Pammyc
CXOMMOCTH, HUHTepBaj cxoaumocTu. CBoiicTBa cTemeHHBIX psaoB. Pasnoxenue QyHkIMA B
crenieHHble psiabl. Pan Teinopa. PasnoxkeHne HEKOTOPHIX 3JIEMEHTApHBIX (QYHKUUNH B psbl
Tennopa u MakiiopeHa.

Tema 13.@yHKIHMH HECKOJIbKHX NePeMEHHbIX

OYHKINN HECKOJIBKHUX MepeMeHHbIX. OCHOBHbIE OHATUS. DYHKINS IBYX NEPEMEHHBIX U €€
obmacth ompenenenus. I'papuk QyHKIMM 1BYX mnepeMeHHBIX. [loHsATHE O MHOXECTBe (JIMHUM)
YpOBHSI (PYHKIIMU JABYX TIEPEMEHHBIX. ODKOHOMHYECKHE WIIocTparuy (PyHKIMM cropoca u
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NPEJIOKEHNS, (YHKIMS IOJIE3HOCTH, NPOU3BOACTBeHHAs (yHkuus). Ilpenen u HempepblBHOCTH
(GyHKIMN HECKOJbKHX mepeMeHHbIX. [lonarue oOmactu. Touku paspeiBa. CBoiicTBa (QyHKIMIA,
HENpEepbIBHBIX B OTPAHUYEHHOMN 3aMKHYTOH 00J1acTy.

YacTHble MPOU3BOAHBIE. ['€OMETPUYECKUI CMBICII YaCTHBIX MPOWU3BOAHBIX (YHKIMHU JBYX
nepeMeHHbIX. YacTHble NpPOM3BOJHBIC BBICIIMX MOpAAKoB. [lomHbli guddepenuman QyHkumun
HECKOJIbKHX NepeMeHHBIX. J{uddepenunpoBanne caoxKHbIX U HesiBHBIX QyHKmiA. Anddepenmanst
BbICHIMX nopsakoB. IlpousBoanas no HampasineHuto. I'paguent Gynkuuu. KacarenbHas miockocTsb
¥ HOpMAaJIb K TIOBEPXHOCTH.

OkcrpeMyM  (QyHKIMM JBYX IepeMeHHbIX. HeoOxoaummble M 1OCTATOYHBIE YCIIOBHS
CYIIECTBOBaHUS dKcTpemyMa. Hanbomnpiee 1 HauMeHblee 3Ha4eHUs] (DYHKIMU JIBYX TEPEMEHHBIX.
VYcnoBubIl 3kcTpemyM. Merton MHoxkutened Jlarpanxka. DyHKIIMU HECKOJIBKHX MEPEMEHHBIX B
YKOHOMMUYECKOU TEOPHUHU.

DJeMeHTbl HHTErPajIbHOIO UCUMCIICHUS Ul QYHKIMN HECKOJIBKUX NepeMeHHbIX. [lonsTueE,
CBOWCTBA W OCHOBHBIE METO/bI BBIUMCIICHUS KPAaTHBIX MHTErpayioB. KpHBOIMHEHHBIE WHTETPAJIBL:
HOHATHE, KJIaccu(uKalus, CiocoObl BEIUNCIICHUS.

BekTopHoe nosie. BekTopHbIe TMHUN.

upkynsuus, porop BekropHoro nois. [lorenunansHoe nosne. [ToTok BEKTOPHOTO 101 yepe3
MOBEPXHOCTH. /luBepreHuus.

Pa3nes 3. Teopusi BeposiTHOCTeli 1 MaTeMaTH4YeCKasi CTATHCTHKA

Tema 14. Cayuaiinbie coObITHS

CoObiTiisi u wx kimaccupukanus. Anredpa coObiTwif. Kiaccwmueckoe W CTaTHCTHYECKOE
oTpesieTICHHE BEPOATHOCTHU CIIydalfHOro coObITHA. ['eomMeTprueckre BepOsSTHOCTH.

DneMeHThl KOMOMHATOPHUKH: pa3MEIIeHHsI, TEPEeCTaHOBKH, coueTanusi. OCHOBHBIE (hOPMYJIBI.
Pemenne 3amad Ha KIACCHUYECKOE OMNpEIEICHUE BEPOSATHOCTH C HCIOJIb30BaHUEM (HOpMYyI
KOMOHMHATOPHUKH.

Teopembl crioskeHUs: BEPOSTHOCTEH JIsi HECOBMECTHBIX M COBMECTHBIX COOBITUH. Y CIIOBHAS
BeposATHOCTh. HezaBucumocTh coObiTui. Teopema yMHOXEHMsI BEPOSTHOCTEH [UIsl 3aBUCHUMBIX U
HE3aBHCHUMBIX COOBITHIA.

®opmyita mostHOM BepoaTHOcTH. Dopmyna baiieca.

Cxema noBTopHbIX ucnbITanuil. @opmyna beprynnu. JlokanpHas U MHTErpagbHas TEOPEMBI
Jlanunaca.

Tema 15. CayuaiiHble BeJTMYHHBI

CnyvaiiHass BennuvHA. Buapl ciydallHBIX BENMYMH (JUCKPETHBIE M  HEMNPEPHIBHBIC
CilydaiiHble BEIUYMHBI). JIUCKpETHBIE CydailHble BETUYUHBI U MX YHCJIOBBIE XapaKTEPUCTUKHU
(MaTeMaTH4eCcKOe OKUJIaHHUE, TUCTIEPCHs, CpeIHEe KBaJPaTHUECKOE OTKIOHEHHUE).

OCHOBHbIE 3aKOHBI paclpeneieHus AUCKPETHBIX CIy4YalHbIX BENHYMH (OMHOMHAIIBHOE
pacrpeencHue, pacmpeneacHue ITyaccoHa, TF€OMETPUYECKOE pacpenencHue,
TUIIEPreOMETPHUECKOE PACIIPEIETICHUE).

OyHKIMS ~ paclpeleNeHus BEpOSTHOCTEH  CIy4alHOW  BeJNWYMHBI  (IMCKPETHOM H
HenpepbiBHOI). CBoiicTBa, rpaduK GYHKIMH paclpeaeeHHs.

[InoTHOCTE pacnpeneneHus BEPOATHOCTEN HENPEPBIBHOM cilydaliHOW BennuuHbl. CBOMCTBA,
rpaduK MIOTHOCTU pacHpeesieHusI.

UucioBble XapaKTEPUCTUKU HEMIPEPBIBHBIX CIIY4alHBIX BEJIMYUH.

OCHOBHbIE 3aKOHBI PACHpPEENICHUs] HEMPEPHIBHBIX CIy4allHBIX BEJMYMH  ( paBHOMEpPHOE
pacnpezeneHye, IoKa3aTelIbHOE PAacIpeieIeHHEe, HOPMAILHOE PACIIPEIEIICHUE)

HavanbHble M HEHTpAIBHBIE TEOPETUUECKUE MOMEHTBI. ACUMMETPHS M 3KCIECC CIIy4alHON
BEIINYMHBI

@yHKIMSA pacnpeeneHts] U IUIOTHOCTh BEPOSTHOCTEM JBYMEPHOW CIIydallHOM BEJIWYMHBI
VYcnoBHBIE 3aKOHBI PACHpPEACIICHUs IUCKPETHOM Clay4alHOW BenW4MHbL. DYHKIUM CIy4alHBIX
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aprymeHToB. CHCTEMBI CIy4allHbIX BEJIMYMH. UucroBble XapaKTEpUCTUKH CHCTEMBI JBYX
ciydaiiHbIX BenuunH. KoBapuanus u ko3QQHUimueHT Koppemnsum

3akoH O6onbiux yucen. [IpeaenbHbie TEOPEMbI TEOPUU BEPOSTHOCTEH.

[lepBoHauansHble cBefaeHUs o uensx Mapkosa. OnHopoaHas uens MapkoBa. Marpuna
MepEXO0/IHBIX BeposiTHOCTEH. PaBeHCTBO Mapkoaa.

Tema 16.9;1eMeHTbI MATEMATHYECKOI CTATHCTUKHU

OcHOBHbIE 33J1Ja4l MaTeMAaTUYECKON cTaTUCTUKU. [IOHATUS reHepanbHONW COBOKYIHOCTH U
BBIOOpKH. OOBEM BHIOOPKH.

CrarucTrueckoe pacrpeqesieHue BBIOOPKH (BapHAllMOHHBIA Psll, €ro XapaKTepPUCTHKH,
MOJIUTOH U THCTOTpaMMa 4acToT; SMIUpUYEcKast GYHKIUS paclpeieICHHUs).

CraTucTUyeCKHE OLEHKU ITapaMeTpOB PAcIpesieieHns (TOYEUHbIE U UHTEPBaIbHbBIE OLIEHKU
[apaMeTpoB pacnpefeneHus. TOYHOCTh MHTEPBAIBHOM OLICHKH, JOBEpUTENbHAs BEPOATHOCTb.
JloBepuTenbHbIi HHTEpBAN)

KoppengunoHHbii aHamu3 W CTaTUCTUYECKHE TUIOTE3bl (BHIOOPOYHBIE KO3(PPHUIIMEHTHI
KOPpEISILMU U PETPECCUM; JIMHEHHAs PErpecChsl; CTaTUCTUYECKUE TMIIOTE3Bl; IIPOBEPKA TMIIOTE3 O

2
JIACTIEPCUSIX U MATEMATUUYECKUX OXKUIAHUAX; KPUTEPUIA COrIacus X [Tupcona)

3.2. Conepxanne NPAKTUYECKOT0 0JI0KA U CIUNINHbBI
Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

Ne Tema npakTH4ecKoOro (CEMMHAPCKOTO, JIAG0OPATOPHOI0) 3aHATHS
1 2
131 Martpunbl 1 onepanuy Hajx HUMH. Bbraucienne ompenenwrteneid n-ro mopsaka. OOparHas
MaTpHIa
I13 2 CJIAY u Merojib ux pertieHus (MeTos o0paTHo# Matpribl, Meto Kpamepa, Meton ["aycca).
1133 BexTopsl 1 onepaiui HaJ HUMU

113 4 CkayispHO€ U BEeKTOpHOE npousBeaeHus. CMerranHoe Mpou3BeeHIe TPEX BEKTOPOB

I13 5 KomriiekcHble uncia 1 onepatyy Hajt HUMU. AnreOpanyeckasi, TPUrOHOMETpHYecKas,
NoKa3aTtesibHas OpMbl KOMIUIEKCHOTO YHCTIA.

13 6 Kommmexcupie uncna. CTeneHs KOMIUIEKCHOTO uncia. KopeHs N-# creneHu n3 KOMIUIEKCHOTO
qucya.

1137 CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHUS] JMHEHHOr0 oriepaTopa.

I13 8 KBanparuunsie popmbl

1139 IIpsimast Ha tockoctu. KpuBble BTOpoOro nopsiika

I13 10 | Ilmockocth. [Ipsimast B mpocTpaHCTBE

1311 | dyHKIWMY OTHOM ICHCTBUTENLHOM IIEPEMEHHOMN: MPpeoOpa3oBaHue rpa(rKoB

113 12 Ipenen yicnoBoii MoCnen0BaTeIbBHOCTH

[13 13 | Ilpenen ¢pynximm. HenpepbiBHOCTD QyHKUMI

I13 14 | TpowussoaHast u auddepentman GyHKIHHI OJJHON HE3aBUCHMOH ITepeMEHHON

11315 | IlpaBuno Jlonutasus pacKpbITHs HEONPEASIEHHOCTEH.

1316 | Dxcrpemym ynkiuu. Mccnenopanue GyHKIMM cpeacTBamMy (G hepeHIMATBHOTO HCUMCIICHHS 1
TIOCTpOeHHE e€ Tpaduka

113 17 | HeonpeneneHHslil HHTErpal: OCHOBHBIE METO I MHTETPUPOBAHUSI

I13 18 | HeonpeneneHHsIi MHTEpaT; OCHOBHBIE METO I MHTETPHPOBAHKS

I13 19 | OcHOBHBIE METOBI BEIYKCIICHHS OTPEICIICHHOTO MHTErpaia. | eoMeTprecKre MPrIOKEHHST
OIIPEIENIEHHOIO HHTErpaia

1320 | JduddepenumansHeie ypaBHeHHs riepBoro nopsiaxa. JupdepeHimansHplie ypaBHEHHS IEPBOTO
TIOPSIJIKA C PA3JIEIIFOIIMUCS MEPEMEHHBIMUL.

1321 | Jlunetinple quddepeHIMaIbHble YPaBHEHUS IEPBOTO TOPSIKA

1322 | JduddepeHupansHpie ypaBHEHHsI, TOTYCKAIOIINE TIOHKEHUE ropsaka. JInHeiHbe
JuddepeHInaTbHbIE YPaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KOG (HUITHEHTaMU.

11323 | Pampl. MccnemoBanue CXOAMMOCTH psijia

113 24 | Paznoxxenne ¢yakimii B psipl Teinopa n Makiopena
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[1325 | TpowsBoanble U i pepeHrab! PYHKIMA HECKOIBKHUX MEPEeMEHHBIX

I13 26 | [powsBoHas 1Mo HarnpaBieHUIO. [ pairieHT. DKeTpeMyM (DYHKIUH JBYX HE3aBHCHMBIX
[IEPEMEHHBIX

I1327 | DiemeHThI KOMOMHATOPUKH. Pelienne 3a1a4 Ha KITacCHUecKOe OIPE/IEIICHIE BEPOSTHOCTH C
UCIOJIE30BaHUEM (POPMYIT KOMOMHATOPHKH.

I13 28 | ®dopmysia nonHoi BepositHocTh. Dopmysia baiieca.
IToBropHbIe nenbrranus. Popmyna bepHysum.

I1329 | JluckperHbie CiydaliHbIC BEITIMHBI U MX YHACIIOBBIC XapaKTepHCTHKU. (OCHOBHBIC 3aKOHBI
pacnpeeNieHrst JMCKPETHBIX CITyJalHbIX BEJIMUNH

I1330 | HenpepbIBHBIE CITydaiiHbIC BETMYMHBI U X YHCIIOBBIC XapaKTePHCTHKU. OCHOBHBIE 3aKOHBI
pacnpeieNieHrs] HEPEPbIBHBIX CIyYalHbIX BEJIMUUH

[1331 | Cratuctudeckoe pacnpesienieHiue BHIOOPKH (BapHUaIMOHHBIA PSijl, €T0 XapaKTePUCTHKH;
TIOJIMTOH U THCTOIPaMMa YacTOT; SMIMpUYecKas QYHKIMS pacipeiesiCHusT).

[1332 | CratucTryecKue OLEHKH MapaMeTPoB pactpeesieHust. ToueyHble 1 MHTEpBATIbHbIC OLICHKU
IIapamMeTpoB pacrpeneneHus. TOYHOCTh MHTEPBAILHOM OLIEHKH, IOBEPUTEIbHAS
BEpOSITHOCTB. JIOBEpUTENBHBIN MHTEPBAI

OuHo-3204Hasi popMma 00y4eHHs (IOJTHBIA CPOK, YCKOPEHHOE 00y4YeHHe, I0JHOEe YCKOPEHHOe

o0y4ueHme)
Ne Tema npakTH4eCKOro (CeMHHAPCKOIO0, J1a00PATOPHOIO0) 3aHATHS
1 2
Martpunbl u omepanuu HajJ HAMU. BerauciieHue ompenenuteneid n-ro mopsaka. OOparHas

MaTpHIa

I13 2 | CJIAY u Merofp! ux peliierus (MeTot o0paTtHor Matpulipl, MeTor Kpamepa, meton [aycca).

Bekrops! 1 onepanmu Hag HuMH. CKaJIsipHOE M BEKTOpPHOE ITpou3BeaeHus. CMemanHoe
pou3BelIcHHE TPEX BEKTOPOB

134 | KomruiekcHbIe Yncnia 1 ONepaii HaJl HUMU. Anrebpandeckasi, TpUrOHOMETpUIecKasl,
noKasaresibHast OpMbI KOMIUIEKCHOTO yrcia.CreneHb KoMIIeKCHOro uncina. Kopens N-it
CTEIICHH U3 KOMIIEKCHOTO YHCIIa.

I13 5 | [Ipsimast Ha TUIOCKOCTH M B MPOCTPAHCTBE

I13 6 | DyHKIMYM OTHO JEHCTBUTENIHHON IIEPEMEHHOM: MpeoOpasoBaHue rpadMKoB

1137 | Tlpenen pynxipn. HenpepbIBHOCTD yHKITHI

I13 8 | IIpomsBomHas u auddeperiman GyHKIMN OJTHOM HE3aBUCUMOW IIEPEMEHHOM

1139 | IlpaBmio Jlonurans pacKpbITHs HEONPEACIEHHOCTEM.

I13 10 | MHTerpasibHOE NCUYKCICHUE: OCHOBHBIE METOIBI HHTETPUPOBAHHS

1311 | JuddepeHimansHple ypaBHEHHUsI

M3 12 | Psampr HccnenoBanue cxoauMOcCTH psia. PasnoreHre HEKOTOPBIX AEMEHTAPHBIX (PYHKIIMIA B PsIIbI
Telinopa u MakiopeHa

I13 13 | IlpousBoanble 1 uddepeHIMab! QYHKLHMI HECKOIBKUX MEPEMEHHBIX. DKCTPEMYM (DYHKIMK ABYX
HE3aBUCUMBIX ITepEMEHHBIX

113 14 | Ciyyaifsple cOOBITHS

113 15 | CiyyaiiHple BETMUYHHBI

I13 16 | DmeMeHTH MATEMATHUECKON CTATUCTAKHA

3aouHas popma o0yueHusi (MOJHBIN CPOK)

Ne Tema npakTH4YeCcKOro (CEMHHAPCKOr0, JJA00PaTOPHOI0) 3aHATHS

1 2

113 1 | Matpuiisl u OnpeIeTuTeNH.

113 2 | CJIAY u MeTomp! X perieHnst (MeTox 00paTHoi MaTpriel, MeTon Kpamepa, meton Iaycca)

113 3 | Ilpenen pynxiwm. HenpepbiBHOCTE (yHKIMIA

113 4 | IlpowsBoaHas u uddepeHnman GyHKIMH OJJHON HE3aBUCHMOM MepeMEHHON

I13 5 | MHTerpanbHOe HCUHCIeHNe: OCHOBHBIE METO/Ibl HHTETPUPOBAHUS
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3aouHan ¢popma o0yueHHs (YCKOpEeHHOe 00yUeHHe, OJTHOE YCKOPEHHOe 00yUeHue)

Ne Tema NpaKTHYECKOT0 (CEMHHAPCKOTO0, 1a00PATOPHOIO0) 3aHATHS
1 2
I13 1 | CJIAY u Merofp! ux periienus (MeTo1 o0patHol Matpuipl, Meto Kpamepa, meron aycca)
113 2 | IlpowsBoanHas u muddepeHnman GyHKIMH OJHON He3aBUCHMOM MepeMeHHON
3.3. O6pa3oBaTte/ibHbIE TEXHOJIOTUHN
Ounas ¢popma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yuebHoro
Ne Pasznen, Tema 3ansaTHS y4eOHOoro HHTEPaKTHBHOIO
BpeMeHHU
3aHATHS o0y4eHHs
1 2 3 4 5
MartpHuiibl 1 oneparyu HaJ HHUMH. KoMmboTepHas
1 | Beruucinenue onpeaenureieii n-ro I13 100
CUMYJISIIUS
nopsijika. OOpaTHas MaTpuiia
2 CJIAY u MeTOoIbI UX PEIICHUS Kommnerorepras 100
113 CUMYJISILUS
CkaJsipHO€ U BEKTOPHOE
3 | TIPOM3BE/ICHN. Cmemannoe 113 Kommnsrorepnas 100
NpOU3BeJICHUE TPEX BEKTOPOB CUMYJISIIINS
Ipenen ¢pynkuym. HenpepbIBHOCTH IIpakTrHueckoe
byHKIII 113 3aHITHC —
4 KOJUICKTHBHAS 100
MBICJIMTCJIbHAA
JIeSITENTBHOCTh
Hccnenoranne HhyHKIMH CPEICTBAMU MeTos MO3rOBOro
5 | nuddepeHIaTLHOrO UCUUCITICHUS U I13 100
noctpoenue e€ rpaduka. HITypMa
[IpaBuno Jlonurans pacKkpbITUS [IpakTukym o
HeonpeAenEHHOCTEH. pEIIeHHIO 337124 —
6 m paboTa B MaJIbIX 100
rpymnmax
(kxoonepatuBHOE
o0yueHue)
HeorpeieneHHbIi HHTErpa: OCHOBHBIE
METOJILI HTCTPHPOBAHIT (METOZL MeTtoa MO3roBOTO
7 paBHOX(eHI/IS\I', METO/]I 3aMEHEI 113 — 100
TMEPEMEHHON, METOJ UHTETPUPOBAHUA
10 YacTsM).
OCHOBHBIE METOJTbI BEIYHCIICHHS [MpakTky™M 1o
ONPEJENICHHOTO MHTErpaia. pEIIeHHIO 337124 —
8 T'eomerpryeckuie MpUIoKEHHs 3 paboTta B MaJIbIX 100
ONpeeIéHHOTO MHTerpaia (BBIYHCIICHHE rpymnmnax
TUIOLIAJe! TIIOCKHUX (DUTYD, BBIYMCIICHUE (xoomepatuBHOE
00BEMOB TeN BpaIeHNs). o0yueHue)
JuddepenimanbHbie ypaBHEHHS TIEPBOTO [IpaxTuky™m 1o
nopsizika. nddepeHimansHpie ypaBHEHHS pelIeHHIo 3a1ay —
g | TepBOTO NOPS/IKA C PA3NeNSIONIUMHUCS m paboTa B ManbIx 100
NIEPEMECHHBIMU. rpymmax
(xoomepatuBHOE
o0OydeHue)
Jlunetinsie nuddepennmanbHbIe [IpakTukym no
10 | ypaBHEHHUS IEPBOTO MOPSIIIKA I3 peleHHo 33134 — 100

paboTa B ManbIxX

20




rpymmnax
(koomepaTuBHOE
o0OyueHue)
Jluneitapie audpepeHnnanbHbIe IIpakTuky™m 1o
YPaBHEHUS BTOPOT'O MOPSAKA C PELICHUIO 33134 —
11 | MOCTOSHHBIMHU Kod(hHUIIHEeHTaMH. m paboTa B MaJIbIX 100
rpyImmnax
(xoomepatuBHOE
o0OydeHue)
Paznoxxenvie (hyHKIWIA B CTEIEHHBIE PSITIBL. Texmus-
12 Psin Tettnopa. Paanoxceﬂune HEKOTOPBIX 1 T — 100
aNeMeHTapHBIX (DYHKIWIA B psiabl Tefinopa
1 MaksiopeHa
[MponsBomHbIe 1 U PepeHIATBI [IpakTuxym mo
(YHKLIHIT HECKOJIBKUX MIEPEMEHHBIX pELIeHHUIO 3324 —
13 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTuBHOE
o0yueHue)
OxcTpeMyM (HYHKIH IBYX HE3ABUCHMBIX [IpakTuky™m o
TIePEMEHHBIX pELIeHHUIO 33124 —
14 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTuBHOE
o0yueHue)
OneMeHTbl KOMOMHATOpUKHU. Perenue
15 | 337181 Ha KJIACCHUECKOE OMPE/ICIICHHE m Komrsrotepnas 100
BEPOSITHOCTH C UCIIOJIb30BaHUEM CUMYJISILUS
¢dbopmyn KOMOMHATOPHUKH.
16 CraTucTyeCcKUe OLICHKY apaMEeTPOB m Kommerotepnas 100
pacnpeneneHust. JloBepUTeNbHbIN HHTEPBAT CUMYJISILUST
Hroro % 25%

OuHo-3a04Has popma 00yueHus (MOJIHBIN CPOK, YCKOPEHHOE 00y4eHHe, II0JIHOEe YCKOPEHHOe

o0yueHme)
Bn ®opma / MeTtoasl
! P A % y4eOHOrO
Ne Pasznen, Tema 3aHsTHSA y4eOHOro HHTEPAKTHBHOIO
BpeMeHH
3aHATHS 00y4ueHust
1 2 3 4 5
Marpuipl 1 onepanuy HaJl HUMH.
Thutt pall A Kommbrorepras
1 | Beuucnenwue onpenenureien n-ro 13 100
CHMYJISIIINS
nopsinka. O0paTHas MaTpuia
5 CJIAY u MeToapl UX peleHus 113 Kommerorepras 100
CUMYJISITINS
BekTtopsl 1 oniepaniuy Haji HUMH.
3 CkasnsipHO€ ¥ BEKTOPHOE MPOU3BEICHUSL. 13 KommbrorepHast 100
CMmermiaHHOE IPOU3BEACHUE TPEX CUMYJISILINS
BEKTOPOB
[IpakTuxym o
PELICHHIO 33134 —
4 [pomssomHas u quddeperiman GyHKIIN 3 paboTa B MaJbIX 100
OJTHOM HE3aBUCHUMOM NIEPEMEHHOMN rpyImnmax
(xoomepaTuBHOE
o0yueHue)
5 | llpaBuno Jlonurans. 113 [IpakTukym 1o 100
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PackpeiTHe HeonpenenéHHOCTEH. PELICHHIO 33134 —
paboTa B MaJIbIX
rpymnmnax
(xoomepaTuBHOE
o0OyueHme)
6 WHTerpanbHOE HCUUCIIEHHE: OCHOBHBIE m MeTox MO3roBoro 100
METO/IbI HHTETPUPOBAHUS mrypMa
IIpakTuxkym o
IIpouzBoaHBIC 51 i pepeHnrasI peIeHHIo 3a1ad —
7 (GYHKIMA ~ HECKOJNBKHX  TepEeMEHHBIX. m paboTa B MaJIbIX 100
OKcTpeMyM ¢dhyHKIMN IBYX rpymnmnax
HE3aBUCHMBIX TTEPEMEHHBIX (xoomepaTuBHOE
o0OyueHue)
DJIEeMEHTHl KOMOWHATOPHKH. Pemrenwme
g |331a1 Ha KIACCHHECKOE Ompe/eneHne m KommbrorepHast 100
BEPOSITHOCTU C UCIOJIb30BaHUEM (PopMyT CUMYJISIINS
KOMOMHATOPHKH.
HTroro 25%
3aounasi popma o0yueHus (OJIHBIN CPOK)
Bun ®opma / MeToabl % yueBHOro
Ne Paszpnen, Tema 3aHsTHSA y4eOHOro HHTEPAKTHBHOIO
3aHATHS o0yuyeHust ppement
1 2 3 4 5
1 CJIAY u METOJIbI X PEIICHUSL. m Kommnerorepras 100
CUMYJISILUS
Ipenen ¢pyrkym. HempepsBHOCTH (pyHKIHI [IpakTuky™m 1o
peleHHto 3a1ay —
2 m paboTa B MaJIbIX 100
rpymmnax
(xoomepatuBHOE
o0yueHue)
3 HHTerpanbHoe NCUYKCICHUE: OCHOBHBIC m MeTtoa MO3roBOTO 100
METO/Ibl HHTEPUPOBAHUS mTypMa
HTtoro 30%
3aouHasn ¢popma o0yueHust (YCKOpeHHOe 00yUYeHHe, OJTHOE YCKOPEHHOe 00yUueHue)
Bun ®opma / MeToasl % yueGHoro
Ne Paszpnen, Tema 3aHsTHS y4eOHOro HHTEPaKTHBHOIO
3aHATHS o0yueHus Bpement
1 2 3 4 5
1 CJIAY u MeToaB! UX peleHHUs.. m Kommnbrorepnas 100
CUMYJISILNS
2 JuddepentmansHoe ucaricnenne QyHKII T Jlexnus- 100
OJTHOM ITEPEMEHHOM. KOoH(epeHuus
Hroro 33,33%
Pazgen 4. Opranusanus caMmocTosITeJIbHOH padoThl 00yyarommxcst
4.1. Opranu3anusi cCaMOCTOSITEJIbHOI PadoThI 00y4aIO M XCH
Ne Ne
Ne Paznen, Tema AU CIUTIIHHBI .
BOIPOCOB | pPeKOMeH1yeMoii
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JUTEPATYPbI

1 2 3 4

1 | Marpuisl v OXpeIeuTeH 1-2 1-3,5,6
2 | CucreMbl TMHENHBIX aNTeOPAnIECKUX YPaBHEHHUIA. 3-4 1-3,5,6
3 | DrieMeHTHI BEKTOPHOM anreOpsl 5-17 1-3,5,6
4 | MHorouneHsl. KoMIuiekcHbIe yncia. 18-20 1-3,5,6
5 | JIuneiinbie 0TOOpaKEHNS 21-26 1-3,5,6
6 | DieMeHThI aHATMTUYECKOM TEOMETPHH. 27-44 1-3,5,6
7 | OyHKIMKM OIHOM JEHCTBUTENBHOM TIEPEMEHHON 45-49 1-3,5,6
8 | Ilpenen dynxiwm. HenpepbIBHOCTS (DyHKIIHH. 50 1-3,5,6
9 I[I/I(b(bepemfl/laﬂbHoe ucuncnenre  (QyHKUMM  OJHOM 51-55 1-3.5, 6

TIEPEMEHHOM.
10 I/IHrerpam:Hoev HcUrCIcHre (HEOTPEIeICHHBI  MHTErpa, 56-60 1-3.5, 6
OIIPEIETIEHHBIN HHTErPAII U €10 IIPHIOKEHHS)

11 | JuddeperHimansHbie ypaBHEHM. 61-73 1-3,5,6
12 | PsampL 74-86 1-3,5,6
13 | OyHKIMM HECKOIBKUX IIEPEMEHHBIX. 87-103 1-3,5,6
14 | Cnyuaiinble coObITHS 104-106 1,3,4,6
15 | Cnyyaiinble BeJIMIMHBI 107-119 1,3,4,6
16 | DiaemMeHTBI MATEMATHYECKON CTATUCTUKHI 120-123 1,3,4,6

()]

8.
9.
10.

11.
12.
13.
14.

15.
16.
17.
18.
19.

IlepeuyeHb BONPOCOB, BHIHOCUMBIX HA CAMOCTOATEIbHYI0 PadoTy 00y4aloumuxcst

. Panr marpunel. Panr crynenuaroi Matpuisl. HeM3MeHHOCTB paHra npu 3JIeMEHTapHBIX

peoOpa30BaHUSIX MATPHUIIBL.

. Kpurepuii nuHeitHOM HE3aBUCUMOCTH CTPOK (cTONO1I0B) MaTpulibl. Teopema o panre

MaTpulblI.

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

COBMCCTHOCTH CHUCTCMBI ypaBHeHHﬁ.

. Monens JIeoHTbeBa MHOTOOTPACIIEBOM 3KOHOMHUKU. [IpoaykTBHBIE MOeNH JICOHTHEBA.

Kpurepun npoayKTHBHOCTH.

. CkansipHble U BEKTOPHbIE BeIMYMHBI. JIMHEHbIE onepauu HaJl BekTopaMu. KoopanHatel

BCKTOpa.YFOH MCKAY ABYMsI BEKTOpaMH.

. HpOCKHI/IH BCKTOpAa Ha OCb U COCTABJIAIOIIAA BEKTOPA 110 OCH.
. BCKTOpH B TpéXMCpHOM MMPpOCTPAHCTBCEC. PaznoxxeHnue BCKTOpAa Ha COCTABJIAIOLIUEC TI0 OCAM

KOOp/JMHAT.
Hanpasistomme kocuHychl BekTopa. OpTOHOPMHPOBAaHHBIN Oa3uc.
VYcnoBue KOJTIMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHOE TNPOU3BENEHUE BEKTOPOB M €r0 CBOMCTBA. BEKTOpHOE NpPOM3BEICHME, €TI0
cBoiicTBa. CMellaHHOE MpPOU3BEJEHHE TPEX BEKTOPOB, €ro CBOICTBAa, I€OMETPUUYECKUI
CMBICIL.

VY cnoBre KOMIUTAaHAPHOCTH TPEX BEKTOPOB.

ITonsiTHE TMHEWHOTIO BEKTOPHOI'O IIPOCTPAHCTBA.

BexTop B N-mepHOM npocTpaHcTBe. JIMHEitHas 3aBUCHMOCTh U HE3aBUCHMOCTb BEKTOPOB.

PazmepHocTs W 0a3uc BEKTOpHOro MpocTpaHcTBa.PasnokeHne BekTopa Mo 6asucy.
Martpuna nepexosa kK HOBOMy 0a3ucCy U €€ CBOMCTBA.

JInnenHble MOANPOCTPAHCTBA.

EBxnmioBo npoctpancto. CBOMCTBA JUIMHBI BEKTOPA.

OpTroHOpMHpOBaHHAsA CUCTEMA BEKTOPOB. OpTOroHaIbHOE IONIOJIHEHHE, €TO CBOMCTBA.

AnreOpandeckast opmMa KOMITIEKCHOTO Yrcia. J[elCcTBHs ¢ KOMIUIEKCHBIMU YHCIIAMHU.

Tpuronomerpuueckass  Qgopma  KOMIUIeKCHOro  uucia. llokaszatenmpHast — Qopma
KOMIIJIEKCHOTO YHCIIA.
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20.

Crenenpb KoMIuiekcHOro yucia. Kopens N-if creneHu u3 KOMIJIEKCHOTO YKCIa.

21.JIuneiiHble oreparopsl M MX CBOKWCTBA. MaTpuIibl oriepaTopa B pasHbIX Oa3ucax.
22.CoOCTBEeHHbIE BEKTOpPbl W COOCTBEHHBbIE 3HAUYeHMs JIMHEHHoro oneparopa.HezaBucumocts

COOCTBEHHBIX BEKTOPOB.

23.CUMMETpHYHBIN Oreparop.

24.OpTOroHaIbLHOCTH COOCTBEHHBIX BEKTOPOB.

25.KBanparnunsie hopmbl. [ IprBenenne kBaapatinaHoi (GOpMbI K KAHOHHUECKOMY BHITY.
26.Kpurepuii CunbBectpa.

217.
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.
53.
54.

55.

56.

[IpsimMast Ha TIOCKOCTH. Y paBHEHHE MPSMOM C YTIIOBBIM KOYD(DHUITUEHTOM.
OO61iee ypaBHEHHE MPSIMOM M €10 YaCTHBIE CITy4aH.
Touka nepeceyeHust psIMbIX.
YpaBHEHUE NPSIMOM, ITPOXOALLIEH Yepe3 JAHHYIO TOUKY B 3aJaHHOM HAIIPABIICHUM.
YpaBHEHHE ITydKa NPSIMBIX.
VYpaBHeHHE TPSMOM, MPOXOMAIICH Yepe3 JBE JAaHHbIE TOYKU. BBIUMCIEHHE YITIaMEeXIy IByMs
HPSIMBIMH.
YcrnoBus napayuielIbHOCTH M IEPIEHIMKYIIIPHOCTH JIBYX NPSAMBIX. PaCCTOSHUE OT TOYKH 10 TIPSIMOIA.
Kpusble BrOoporo mnopsiaka. OKpYyKHOCTb, 3JUIMIIC, TurepOoiia M mapabona (MX CBOMCTBA U
KaHOHWYECKUE YPaBHEHHSI).
IpuBenenue o6111ero ypaBHEHUs: KpUBOM BTOPOTO MOPSIIKA K KAHOHMYECKOMY BUJTY.
[Tnockocte. YpaBHeHne noBepXHoCTH. HOpMaIbHBIN BEKTOP TUIOCKOCTH.
Y paBHEHHE IJIIOCKOCTH, TIPOXOALLEN Yepe3 JAHHYHO TOUKY.
OO61ee ypaBHEHHE TUIOCKOCTH M €TI0 YaCTHBIE CITydaH.

Yron Mexny IUIOCKOCTAMM. YCJIOBUS MNApaUIENbHOCTH M INEPIEHAMKYJSIPHOCTH  IBYX
II0cKOCTel. Touka nepecedeHust TpEX IIOCKOCTEM.

[Ipsimas B mpoctpancTse. OOIIHE ypaBHEHHS MPSMOH.

BexkropHoe ypaBHeHue npsivoii. [lapamerpraeckre ypaBHEHNS IPSIMOU.

Kanonunyeckue ypaBHEHUsI NPSIMOM. YPaBHEHUsI NPSIMOM, IPOXOZAILEN Yepe3 BE TOUKH. YTOJ
MEXTY ABYMsI IPSMbIMU. Y CIIOBHSI TAPAIIIEIbHOCTH U MEPIEHAUKYIISIPHOCTH TPSMBIX.

ITpsiMast ¥ TIIOCKOCTB B ITPOCTPAHCTBE. Y CIIOBUS MapaUIEIbHOCTU U IIEPIIEHMKYIIIPHOCTY IIPSIMOI
Y IJI0CKOCTH. TouKa nepeceyeHus psiMOM € TUIOCKOCTBIO.

PaccrosHue oT Touku A0 t1ockocTy. ITydok miockocreit.
[Tonste MHOkecTBa. Jlornueckue cumMBoibl. Onepalyu HaJy MHOXecTBaMH. YncioBbie
MHO’KECTBA.
[Tonstue pynkunu. Crioco6sl 3aanus GyHkuuii. OCHOBHbBIE CBOWCTBA (DYHKLIUH.
OcHoBHbIE 37IeMeHTapHble (YHKIMU U UX Tpaduku. ObparHas ¢pyHkuus. CioxHas
GyHKIMS.
Knaccudukanus ¢pynkuuit.IIpeobpazoBanue rpagukos.

HesiBuble pyHkunu. @yHKIUY, 3a1aHHbIE TAPAMETPUUECKH U B MOJIIPHBIX KOOPIWHATAX.

CpaBHeHue 0ECKOHEYHO MaJIbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEUHO MaJible () yHKIIMH.

Juddepenunponanuie HesBHbIX QpyHKUMN.J(udpdepenumpoBanre GyHKIUI, 3a1aHHBIX

MapaMeTPUUECKH.

VYpaBHEHHE KacaTeIbHOW U HOPMAJIA K KPUBOM.

DKOHOMUYECKUN CMBICI IPOU3BOIHOM (TIpe/iebHbIE BEIUYHHBI, 3TaCTHYHOCTD (DYHKIIUN).

HexkoTopsie Teopemsl 0 nuddepenmpyembix QyHKIusax: Teopema dGepma, Teopemsl 0
cpeaneM 3HaueHuu ( Poms, Jlarpanxka, Komm). @opmyna Teiinopa. Paznoxenue
HEKOTOPBIX GyHKIMMA 110 hopmyse MaknopeHna. [IpaBumno JlonuTans packpbitTus
HEOIPENEIEHHOCTEN.

[TpubnumxeHHoe perieHre ypaBHeHUH (HaxXoKIeHHe rpy00 MpUOIMKEHHBIX 3HaYeHHH
KOpHE# rpaduyeckuM MeToI0M, YTOUHEHUE HalJICHHBIX 3HAUe€HUI KOpHEH METOIOM XOP.l
1 KacaTeJbHbIX).

WuTerpupoBanue paroHaIbHbIX GyHKUIUH. HTerpupoBaHue TPUrOHOMETPUYECKUX

¢byuknuil. MHTErprpoBaHne HEKOTOPHIX UPPALIMOHAIBHBIX (YHKIIUH.
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92.

93.
94.

WHTerpansl, He BBIpaXKAIOLIMECS Yepe3 AIeMEHTapHble (YHKIUH.

Teopema o cpeHEM 3HAUECHUU.

Hecob6cTBeHHbIE HHTErpaIbI.

Hcnonp30BaHne NOHATHA ONPEAEIEHHOIO UHTErpajia B 3KOHOMHUKE.

Huddepenunanbupie ypaBHeHUs. OCHOBHBIE MOHATHS. 3aauu, IPUBOISIIUE K
Qg QepeHInaTbHBIM YPAaBHEHHSIM.

Huddepenunanbaple ypaBHEHUs IEpBOTo nopsaka. Pemenue, rpaduk permenus
(unTerpanpHas kpuBas). ['eomerpuueckuii cMbica TG GepeHIMaIbHOTO YpaBHEHUS.
N3oknuHa.

Oomiee u yacTHOe pemieHus. TeopeMa o CyIIeCTBOBaHUN U €AMHCTBEHHOCTH PEILICHHS.

YpaBHEHMsI IEPBOTO NOPsIIKA C PA3ACIAIOIUMUCS IEPEMEHHBIMH.

Opnnoponnsie nuddepeHnnanbHbie ypaBHEHUS IEPBOTO MOPSIKA.
Jlunelinbsle nuddepeHaIbHble YpaBHEHHS IEPBOTo NOopsiika. Y paBHeHue bepHysuin.
YpaBHeHue B MonHbIX quddepennmanax. Ypasaenus Jlarpamka u Knepo.

Huddepenunanbaple ypaBHEHHUS BBICIIMX TOPSIIKOB.

VYpaBHEeHMsI, JOMYCKAIOLME TTIOHWKEHHUE MOPSIIKA.

JIuneitHble ogHOPOAHBIE AU epeHInanbHble ypaBHEHUS BTOPOTO MOPSAKA C
MOCTOSTHHBIMU K03 punmenramu.

Jlunelinble oqHOPOAHBIE U(PepeHIranbHble YpaBHEHUS N-T0 MOpsAAKa C MOCTOSHHBIMU
KO3 PHUIHEHTAMH.

JIuHelitHble HEOIHOPOIHBIE MU hepeHLInaIbHbIe YPAaBHEHUSI BTOPOTO HOPSIIKA C
MOCTOSTHHBIMU K03 punmenramu.

Hcnonb3oBanue quddepeHaabHblX ypaBHEHUH B 5)KOHOMUYECKON IMHAMUKE

Yucnosslie psiibl. OCHOBHBIE TOHSTHSL.

Psin reoMeTpuyeckoit mporpeccum.
CxomumocTs psiaa. [IpocTeiinmie cBoiicTBa YMCIOBBIX psaoB. HeoOXxoaumblil mpu3HaK

CXOAMMOCTH YHCJIOBOIO pAa.

l"apmonnueckuit ps.

JlocTaTOuHBIE NPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTENIBHBIX PSIOB: IPU3HAK CPABHEHUS,

npusHak Jlanambepa, MHTErpaabHbIi pu3Hak Komm.

3Hakouepeyoumecs psabl, npusHak JleiiOnuma.
3HakonepeMeHHbIe psiibl. JlocTaTOYHBIN MPU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOTO ps/a.
AOGconoTHas M yCIIOBHAsA CXOAUMOCTh. OCTaTOK psijia M €ro OLeHKa.

OyHKIMOHANbHBIE psAbl. O0IaCTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psija. [IpaBuibHO
cxonsuecs GyHKIMOHAIbHBIE PSAABI U UX CBOMCTBA.

Crenennsie psapl. O01aCTh CXOAUMOCTH CTETICHHOTO Psija.

Teopema AGens. Pannyc cxoauMocTu, MHTEPBalI CXOJUMOCTH.

Pasznoxxenue ¢pyHkuil B crenenHsle psaasl. Psaa Teinopa.

PaznoxeHne HeKOTOPBIX 3JeMEHTapHbIX QyHKIMI B psiibl Teiinopa u MakiopeHa.

@OYHKIMH HECKOJIBKUX MEPEeMEHHbBIX. OCHOBHbIE MTOHATHS.

OyHKIMS 1BYX MEPEMEHHBIX U €€ 00sacTh onpeaeneHus. ['paduk GyHkmm aByx
MEPEMEHHBIX.

[TonaTne 0 MHOXKECTBE (JIMHUMU) YPOBHS (DYHKIIMH JBYX NTEPEMEHHBIX.

DKOHOMHUYECKHE WILTIOCTpaluy (pyHKIKU crpoca U MpeaoKeHus, QyHKIUI

TMIOJIE3HOCTH, POU3BOJICTBEHHAS (DYHKITHS).

[Ipenen u HenmpepbIBHOCTH (PYHKIIUU HECKOJBKUX nepeMeHHbIX. [lonsTie obnactu. Touku

paspbiBa. CBOMCTBA (DYHKIIHI, HETIPEPHIBHBIX B OTPaHUUEHHON 3aMKHYTON 00J1aCTH.

YacTtHble npousBoiHbIe. ['eoMeTpruyecKuil CMBICT YaCTHBIX MPOU3BOAHBIX (PYHKIINU ABYX

IIEpEMEHHBIX. YacTHBIE IPON3BOHBIE BBICIIUX MTOPSAIKOB.

[Tonuebiit nuddepernran GyHKIUH HECKOIBKUX TEPEMEHHBIX.

JuddepenurpoBanue CI0KHBIX U HEABHBIX GyHKUUH. [{uddepeHimans! BbICIINX

MOPSIKOB.
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95. IlpomsBoaHas 1o HampasieHuro. [ pagueHT ¢pynkiuu. KacarenpHas mIoCKOCTh U HOPMAaJIb
K IIOBEPXHOCTH.

96. DxcTpemyM (QyHKLUU BYX NepeMeHHbIX. HeoOXoaumMble U 10CTaTOUHbIE YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.

97. Hawmbonbiiee u HAaMMEHbIIIEE 3HAYCHUS (DYHKIIMH JIBYX IEPEMCHHBIX.

98. VYcnoBusii 3kcTpeMyM. MeToa MHOKUTENEH Jlarpanxka.

99. ®yHKIMH HECKOJBKUX NEPEMEHHBIX B 3KOHOMHUYECKON TEOPHUH.

100. DneMeHTBI HHTETPATBHOTO HCYUCICHUS 151 PYHKINH HECKOJIBKHUX MTEPEMEHHBIX.

ITonsATHE, CBOMCTBA 1 OCHOBHBIE METO/bI BHIUMCIIEHUS KPATHBIX HHTETPAJIOB.
101.KpuBonuHelHHbIE HHTErPAJIbL: MOHIATHE, KJIAaCCH(UKALKs, CTIOCOOBI BBIYUCIICHUS.
102.BekTopHoe nojie. BekTopHbIE TMHHUH.

103.Mupkynsauusi, potop BekTopHOro noist. [lorennuansaoe mone. IIoTok BEKTOPHOTO MO
yepe3 MOBEPXHOCTh. [luBepreHuus.

104.®opmyna nonHoit BepostHocTu. @opmyna baiieca.

105. Cxema noBTOpHBIX UcHbITaHui. Dopmyna bepHyiu.

106. JlokanpHas U HHTETpasIbHAs TeopeMbl Jlarmaca.

107. uckperHble cilyyaiiHble BETMYMHBI U UX YUCIIOBBIE XapaKTEPUCTUKU (MAaTEMAaTHUYECKOE
OKUJaHUE, JUCIEPCUsl, CPEHEE KBaIpaTUUECKOE OTKIOHEHHUE).

108. OcHOBHBIE 3aKOHBI PaCHpPEENCHHs JUCKPETHBIX CIIy4aiHbIX BEIMUUH (OMHOMHAIbHOE
pacnpezenenue, pacupenenenue Ilyaccona, reomerpudeckoe pacrpeieaeHue,
TUIIEPreOMEeTPUYECKOe paclpeieieHue).

109. ®ynkuus pacupeaeeHus: BEPOSATHOCTEH CITyIaiiHON BEIMYUHBI (JIUCKPETHOM U
HenpepbIBHON). CBOMCTBA, TpapuK QYHKIUHN pacrpeieneHusl.

110. [110THOCTH pacTpeieNeHust BEPOSITHOCTEH HEMPEPHIBHOW CIIyYailHON BEIMYHHEI.
CoiicTBa, rpaduk MIOTHOCTH pacrpeesIeHusl.

111. YucnoBble XapaKTEpUCTUKU HENPEPBIBHBIX CIyYalHBIX BETUUYMH.

112. OcHOBHBIE 3aKOHBI PaCHpPEeICHHs HEIPEPbIBHBIX CIy4YallHbIX BEJIMUYMH (PaBHOMEPHOE
pacnpezenenue, noka3aTejlbHOe paclpe/iesieHne, HOpMaJIbHOE pacipe/IesieHue).

113.HauanbHble U LIEHTpaJIbHbIE TEOPETHUECKUE MOMEHThI. ACUMMETPHUS U IKCLIECC CIyYalHOM
BEJIMYUHBI.

114, ®ynkus pacnpeaeaeHNs U INIOTHOCTh BEPOSITHOCTEH IByMEpHOMN CITy4ailHON BETMUHHBI.

115. VYcrnoBHBIE 3aKOHBI pacpeleleHHs JUCKPETHON cilydaliHOH BennurHbl. OyHKIUN
CITy4yaiiHBIX apryMEHTOB.

116. Cucremsl cirydaitHBIX BeTHUrH. UHCIOBBIE XapaKTEPUCTUKH CUCTEMBI IBYX CITyJaifHBIX
BennunH. KoBapuanus u ko3ppuiimeHT Koppensum.

117. 3akon Gonpmux yucen. [IpenensHbie TEOPEMbI TEOPUU BEPOSITHOCTEM.

118. [lepBoHauanbHbIe CBeACHNUS O Lensx Mapkosa. OnHopo/1Has 1enb Mapkosa.

119. Marpwuna nepexoJHbIX BeposiTHOCTeH. PaBeHcTBO MapkoBa.

120. [TousATHS reHepantbHOl COBOKYIHOCTH U BBIOOPKU. OOBEM BBIOOPKHU.

121. Cratuctuyeckoe pacrpeeseHne BBIOOPKHU (BapHallMOHHBIN PSiJl, €70 XapaKTEPUCTUKH;

MOJIUTOH U TUCTOrpaMMa 4acToT; SMIIMPHYECKask PYHKLUS pacipeeIeHus).

122. Cratuctuyeckue OIeHKH apaMeTPOB paclpeieNieHus (TOUeYHbIE U HHTEPBAIbHBIE
OLIEHKH ITapaMeTPOB pacipeieneHus. TOUHOCTh NHTEPBAIbHOM OLIEHKH, 1I0BEPUTEIbHAS
BEpOSITHOCTH. JlOBEpUTEHHBIN UHTEPBA).

123. KoppensiroHHbIH aHaINU3 U CTATUCTUYECKHE THIIOTE3b! (BBIOOpOUHBIE KO3(PPHULIMEHTHI
KOPPEJSIUHN U PErpeccu; TNHEeHHast perpeccusi; CTaTUCTUUYECKHE TUII0TE3bl; TIPOBEpKa

2
TUIIOTE3 O TUCIIEPCUSAX U MATEMAaTHYECKUX OKUIAHUAX; KPUTEPUI COTIIacHs X [Mupcona)

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00ecCIeYeHUsI CAMOCTOATEIbHON padoThl
00y4aromuxcs
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CamocrositennbHass  pabora  oOydwaromuxcsi — oOeclieuyuBaeTCs  CISAYIOIIMMH  y4eOHO-
METOJIUYECKIMH MaTepHalaMu:
1. VYkazaHusMH B paboueii mporpamme mo aucuurumae (m.4.1.)
2. JlekMoOHHBIE MAaTEpHUAIBI B COCTaBE YI€OHO-METOINYECKOTO KOMILIIEKCA IO JUCIIUILTNHE
3. 3amaHUSAMH M METOAWYCCKHMMHU PEKOMEHIALMSMH 110 OPTaHMU3alliU CaMOCTOSTEIBHOW pabOThI
00y4aromuxcs B COCTaBe y4eOHO-METOANYECKOT0 KOMITJIEKCa M0 JUCIUTUIMHE.
4. TmoccapueM mo JUCHHUIUIMHE B COCTaBE y4eOHO-METOJUYECKOTr0 KOMIUIEKCA 110 JIUCITUTLINHE.
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Pa3nes 5. ®oH/1 OLIEHOYHBIX CPEICTB I MPOBeJeHHUS TeKYIIero KOHTPOJIS U
NMPOMEKYTOUYHOM aTTeCTAlMH 00y4aI0IINXCS

DoHO  OYEHOUYHBIX Ccpedcms

no  OucyuniuHe
KOHMPOIUPYIOWUX —~MAMEPUAN08 NPEOHAZHAYECHHbIX Ol  UBMEPEHUs. VPOBHS  OOCHMUICEHUS
00VUaAIOWUMUC  YCINAHOBIEHHBIX — Pe3YIbmamos  00pa308amenvHoll  Npocpammbl.
OUCYUNJIUHE UCNOIb3YEeMCs NpU NPOSEOCHUU ONePaAmu8HO20 KOHMPOISL U NPOMENCYNMOUHOU
ammecmayuu ooyuarowuxcs. Tpebosanus xk cmpykmype u cooepxcanuto @OC Oucyuniumvl
peenamenmupyiomest Ilonooxcenuem o honoe oyenouHvlx Mamepuaios no NPoOSPAMMAaM EblCULe2O

00pa306aHUsL — NPOZPAMMAM OAKAIABPUAMA, MASUCMPAMYDbI.

npeocmasisiem

5.1. ITacnopT GoHAA OLIEHOYHBIX CPEACTB
Ma 00y4eHHUs (MOJIHBIH CPOK)

Ounas ¢o

coboul

KonTposmpyemsbie pasieasl
(TeMbl) AUCHUILIUHBI

OueHO4YHbIE CPECTBA

JI

I3 (J13, C3)

CPO

Koa unaukaropa
U JeCKpUnTopa
JOCTHKEHHS
KOMIIeTeHIU i

2

3

4

5

6

Paznen 1. JIuneiinas aareo

a ¢ JJleMeHTaMH AaHAJUTHYeCKOH reoMeTpumn

Martpulipl ¥ onpeaenuTenu

YO

YO, KP, IIPB

IIPB

UJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJI-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Cucrema JMHEHHBIX —anreOpanydecKux
YpaBHEHHUI.

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJI-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Muorowiensl. KoMIiekcHBIE Yicha.

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Jlvmetiable oToOpayKeHHs

YO

YO, KP, ITPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

OIeMeHTBI aHATTMTIYECKOM TEOMETPHH.

YO

YO, KP, IIPB

[IPB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OTTK-2.1

28

COBOKYNHOCMb

@OC no




WJ1-4 OITK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

Pazpgea 2.

MareMaTnueckuii aHaJIN3

OOHOM  JEHCTBUTEIHLHOMU

OyHKIMN

MIEPEMEHHON

YO

YO, KP, IIPB

IIPB

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

Ilpenen  ¢yaxkmmm.  HemnpepsBHOCTD
byHKIWM.

YO

YO, KP, IIPB

IIPB

WJI-1 OITK-2.2
WJI-2 OTIK-2.2
WJI-3 OITK-2.1
WJ1-4 OTIK-2.2
WJI-5 OTIK-2.2
WJ1-6 OTTK-2.2

JupdepenipansHoe VICUICTICHHE
(YHKIIMY OJTHOM TIEPEMEHHO.

YO

VO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

10

WurerpansHoe UCUWCIIEHHE
(HeoTpeIeNeHHbIH WHTETpaJ,
OIPEJICTICHHBI ~ MHTETpAI U €r0
TIPFITOKEHI)

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

12

Panel

YO

YO, KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

13

DYHKIMN HECKOJIbKUX MEPEMEHHBIX.

YO

YO, KP, ITPB

IIPB

WJI-1 OTIK-2.2
WJI-2 OIIK-2.2
WJ1-3 OTTK-2.1
WJ1-4 OTIK-2.2
WJI-5 OTTK-2.2
1J1-6 OTIK-2.2

Paznen 3. Teopusi BeposiTHOCTEl U MaTeMaTU4ec

Kafl CTATHCTHUKA

14

CryJaiitbie cOOBITHS

YO

YO, KP, ITPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
1J1-3 OITK-2.1
WJ1-4 OTIK-2.2
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WJI-5 OITK-2.2
WJI-6 OTTK-2.2

15

CryyaiiHble BeJIMUYUHbI

YO

YO, KP, IIPB

IIPB

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJI-6 OTTK-2.2

16

JIIEMEHTBI MATEMATHYECKOM
CTaTUCTUKU

YO

YO, KP, IIPB

IIPB

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJ1-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJI-6 OTTK-2.2

OuHo-3204Hasi popMa 00y4eHHs (IOJTHBIH CPOK,YCKOPEHHOE 00y4YeHHe, N0JTHOe YCKOPEeHHOoe
o0yueHme)

Kountposnupyembie pa3aebl
(TeMbI) TUCHUITUHBI

OueHoYHbIE CpeaCcTBA

Kon

JI

3 (J13,
C3)

CPO

HHAUKATOPA U
JeCKpUNnTopa
JOCTHKEHH S
KOMIIeTeHIINii

2

3

4

5

6

Paznen 1. JIuneiinas aaredpa c 3JieMeHTAMH aHAJMTHYECKOH reoMeTpHu

Martpulipl 1 OnpenenuTenu

YO

YO, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Cucrema JMHEHHBIX —aIreOpadecKux
YPAaBHEHMIA.

YO

YO, IIPB

I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, I1IPB

I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Muorouiensl. KoMIiekcHBIE Yncha.

YO

YO, IIPB

I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Jluneiinble OTOOpaKeHUS

I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
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WJI-5 OITK-2.2
WJI-6 OTTK-2.2

DIIEMEHTHI aHAJTMTUYCCKOM T COMCTPUU.

YO

YO, IIPB

I1IPB

WJI-1 OTIK-2.2
WJI-2 OTTK-2.2
WJI-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJI-6 OTTK-2.2

Pazgea 2.

MareMaTHYeCKHN aHAJIN3

ODyHKIIMM ~ OHOM  JACHCTBUTENBHON

TiepeMeHHOMN

YO

YO, IIPB

I1IPB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
1JI-4 OTIK-2.2
WJI-5 OTIK-2.2
1JI-6 OTIK-2.2

Ipenen ¢yaxkimmu.  HenpepbiBHOCTH

ynkipm.

YO

YO, IIPB

IIPB

WJI-1 OTIK-2.2
1JI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
1JI-6 OTIK-2.2

JuddepenimansHoe HCUHCIIEHHE
(YHKIMY OJTHOH TTEPEMEHHOM.

YO

YO, IIPB

IIPB

WJI-1 OTIK-2.2
1JI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

10

WnrerpansHoe HCUHCIIEHHE
(HeorpeIeNIeHHbIHI WHTerpa,
ONpPENENICHHBI ~ HMHTETpal U €ro
TIPHIIOKEHUS)

YO

YO, IIPB

I1PB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, IIPB

I1PB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

12

Panpl

YO

YO, IIPB

I1PB

WJI-1 OIIK-2.2
WJ1-2 OTTK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

13

(DYHKLII/H/I HCECKOJIbKHX NICPCMCHHBIX.

YO

YO, IIPB

I1PB

WJI-1 OIIK-2.2
WJ1-2 OTIK-2.2
WJ1-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2
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Pa3znen 3. Teopusi BeposiTHOCTEl 1 MaTeMATH4YeCKAasi CTATHUCTHKA

14

CryuaiiHple COOBITHS

YO

YO, IIPB

IIPB

WJI-1 OTTK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

15

Cry4JaiiHble BEJTMUMHBI

YO

YO, IIPB

IIPB

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2

16

JIIEMEHTBI MATEMATHYECKOM
CTaTUCTUKU

YO

YO, IIPB

IIPB

WJI-1 OITK-2.2
WJI-2 OTIK-2.2
WJI-3 OIIK-2.1
WJ1-4 OTIK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTIK-2.2

3aouHnas popma o0yueHus (MOJHbIN CPOK)

KonTponupyemsie pa3aesnsl (TeMbl)
AUCHMIIIMHBI

OueHoYHbIE CpeaCcTBA

JI

3 (J13,
C3)

CPO

Koa nnaukaropa
U JeCKpUnTopa
JIOCTHIKEHHSI
KOMIIeTeHIU i

2

3

4

5

6

Paznen 1. Jluneiinas ajaredpa c 3JieMeHTaAMM AHAJIMTHYECKOH reoM

eTpuHU

Martpuipl ¥ ONpeneTUTeNH

YO

KP, TIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

Cucrembl
YpaBHEHUI.

JIMHEUHBIX ~ alre0pamIecKux

YO

KP, TIPB

IIPB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

3neMeHTBI BEKTOPHOH alreOpbl

IIPB

WJI-1 OTTK-2.2
WJI-2 OIIK-2.2
WJI-3 OTTK-2.1
WJI-4 OTIK-2.2
WJI-5 OTTK-2.2
WJI-6 OITK-2.2

MHoroueHsl. KomryieKkcHBIe urca.

IIPB

WJI-1 OITK-2.2
WJI-2 OIIK-2.2
WJI-3 OTTK-2.1
WJI-4 OTIK-2.2
WJI-5 OTTK-2.2
WJI-6 OTTK-2.2

JluneiiHbIe 0TOOpaKEeHHS

I1PB

WJI-1 OTTK-2.2
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WJ1-2 OITK-2.2
WJI-3 OTTK-2.1
WJI-4 OITK-2.2
WJI-5 OTTK-2.2
WJI-6 OTIK-2.2

DneMeHTHI aHATUTIIECKOH TeOMETPHH.

IIPB

WJI-1 OTTK-2.2
WJI-2 OITK-2.2
WJI-3 OTTK-2.1
WJ1-4 OITK-2.2
WJI-5 OTTK-2.2
WJI-6 OTIK-2.2

Pa3zgen 2. MareMaTnuecKkuii aHaJIN3

OYHKIMM ~ ONHOW  JICHCTBUTENBHOU

MIEPEMEHHOMN

IIPB

WJI-1 OTTK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

[Ipenen
(hyHKIHH.

¢y, HempepsIBHOCTB

YO

KP, IIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

Huddeperrmansaoe WICUHCITCHYIE
(hYHKIIH OJTHOM TTepeMeHHOH.

YO

KP, TIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

10

Wurerpansaoe
(HeompeIeIeHHBIH
OIPEIENIEHHBII
TIPUJIOKCHIIA)

WCUHCIICHIE
WHTErpa,
UHTETpal W €ro

YO

KP, TIPB

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

11

JuddepeHimanbHbie ypaBHSHHS.

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

12

Pamnl

IIPB

WJI-1 OITK-2.2
WJI-2 OIIK-2.2
WJI-3 OTTK-2.1
WJI-4 OTIK-2.2
WJI-5 OTTK-2.2
WJI-6 OITK-2.2

13

GDYHKIII/H/I HECKOJIbKHX TICPEMCHHBIX.

I1PB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OITK-2.1
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VJ1-4 OITK-2.2
WJI-5 OTTK-2.2
WJI-6 OTIK-2.2

Pa3znes 3. Teopusi BeposiTHOCTEH 1 MaTeMATH4YeCKAsl CTATHCT

HKa

14

Ciyyaiinblie coObITHS

I1IPB

WJI-1 OTIK-2.2
WJI-2 OTTK-2.2
WJI-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJ1-6 OTTK-2.2

15

CiyyaiiHble BEeJIMUMHBI

I1IPB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

16

OneMEHTBI MATEMATHYECKOI
CTaTUCTUKA

IIPB

WJI-1 OTIK-2.2
WJI-2 OTIK-2.2
WJI-3 OTIK-2.1
WJI-4 OTIK-2.2
WJI-5 OTIK-2.2
WJI-6 OTIK-2.2

3aounas popma o0yueHnus (ycko

eHHOe 00y4eHHe, MOJTHOe YCKOPEeHHOe 00yUYeHue)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCUUIIHHBI

OueHoYHbIEe CpeacTBa

Kon unaukaropa

3 (J13,

I C3)

CPO

U JeCKpUnTopa
JTOCTHKEHUS
KOMIIeTeHIIU I

2

3 4 5

6

Paznen 1. JIluHeiinas ajaredpa ¢ 3jieMeHTAMH AHAJUTHYECKOH reoMeTpuu

Marpuiist 1 onpenenTen

YO I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

CucreMsl
YPaBHEHUIA.

JIMHEHHBIX — aNreOpandecKux

YO | KP, IIPB I1PB

1JI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

OneMeHTBI BEKTOPHOH alreOpbl

I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OITK-2.2
WJ1-6 OTTK-2.2

MuorouneHsl. KoMIiekcHEIE YmCa.

I1PB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
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NJ-5 OIIK-2.2
NJ-6 OIIK-2.2

JInneiiHble OTOOpaKEeHNS

I1IPB

NJ-1 OIIK-2.2
NA-2 OIIK-2.2
NJa-3 OIK-2.1
-4 OIIK-2.2
NJ-5 OIIK-2.2
NJ-6 OIIK-2.2

DIIeMEHTHI aHATIMTUYCCKON TCOMETPUM.

I1IPB

NJ-1 OIIK-2.2
NA-2 OIIK-2.2
nJa-3 OIK-2.1
-4 OIIK-2.2
NJ-5 OIIK-2.2
NJ-6 OIIK-2.2

Pa3zgen 2. Marem

AaTHYeCKUH aHAJIN3

OyHKIMN OJTHOH JEUCTBUTEIILHOM

MIEPEMEHHON

IIPB

NJ-1 OIIK-2.2
Na-2 OIIK-2.2
Na-3 OIK-2.1
-4 OIIK-2.2
Na-5 OIIK-2.2
NJ-6 OIIK-2.2

HemnpepbiBHOCTH

Ipenen  dyHKIMM.

yHKipm.

YO

IIPB

NJ-1 OIIK-2.2
Na-2 OIIK-2.2
Na-3 OIK-2.1
-4 OIIK-2.2
Na-5 OIIK-2.2
NJ-6 OIIK-2.2

Hubdepentmansroe VICUHCIIEHHE
(YHKIIMM OJTHOH TIepeMEHHOM.

YO

KP, IIPB

I1PB

NJ-1 OIIK-2.2
NJ-2 OIIK-2.2
nJa-3 OIK-2.1
-4 OIIK-2.2
NJ-5 OIIK-2.2
NJ-6 OIIK-2.2

10

Wurerpansaoe
(HeoTpe eI HHBII
OIPE/IETICHHBII
TPUIIOKEHUS)

WCUKCTICHHE
HHTETpaJ,
UHTETpAT W €ro

YO

I1PB

NJ-1 OIIK-2.2
NJ-2 OIIK-2.2
na-3 OIK-2.1
-4 OIIK-2.2
NJ-5 OIIK-2.2
NJ-6 OIIK-2.2

11

JuddepeHimanbHbie ypaBHEHHSL.

I1PB

NJ-1 OIIK-2.2
NJ-2 OIK-2.2
NJ-3 OIK-2.1
-4 OIK-2.2
NJ-5 OIIK-2.2
NJI-6 OIIK-2.2

12

Panpl

I1PB

NJ-1 OIIK-2.2
NJ-2 OIK-2.2
NJ-3 OIK-2.1
-4 OIK-2.2
NJ-5 OIIK-2.2
NJI-6 OIK-2.2
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13

q)y}IKI_[I/H/I HECKOJIbKUX TICPCMCHHBIX.

I1IPB

VJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OTIK-2.1
WJI-4 OTTK-2.2
WJI-5 OTIK-2.2
WJ1-6 OTTK-2.2

Pa3znen 3. Teopusi BeposiTHOCTEl U MATEeMaTHYECKAsA CTATHCT

HKa

14

Ciryuaiiabie COOBITHS

IIPB

WJI-1 OTTK-2.2
WJI-2 OITK-2.2
WJI-3 OTTK-2.1
WJI-4 OITK-2.2
WJI-5 OTTK-2.2
WJI-6 OTIK-2.2

15

Cry4aiiHble BEJTMYUHBI

IIPB

WJI-1 OTTK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

16

OJIeMeHThI MAaTEMATHYECKON
CTaTUCTUKN

IIPB

WJI-1 OIIK-2.2
WJI-2 OTTK-2.2
WJI-3 OIIK-2.1
WJI-4 OTTK-2.2
WJI-5 OIIK-2.2
WJ1-6 OTTK-2.2

YcaoBHbIe 0003HAYeHHS OLeHOYHBIX cpeacTB (CToadusl 3, 4, 5):

YO — yctupiii (GpoHTaNBHBIN, HHAMBUYaTbHbIN, KOMOMHUPOBAHHBII) OIT

IIPB — npoBepka pedepaToB, KOHCIEKTOB, MEPEBOJOB, PELICHUM 3adaHMM, BBITOJHEHHBIX

3aJlaHUH B OJICKTPOHHOM BHJIC U T.A.;

KP — KontponbHast paboTa (ayAUTOpPHBIE WM JOMAlllHUE, WHAUBUAYaAJIbHbIE, TApHbIE WU

T'pYHIIOBBIC KOHTPOJIBHBIC, CAMOCTOATCIIbHBIC pa6OTBI, JUKTAHTBI U T.,I[.).
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5.2. OnleHOYHbIE CPEACTBA TEKYIEro KOHTPOJIs

IlepeyeHb NpPaKTH4YeCKUX (CEMHMHAPCKHUX) 3a/1aHUI

Tema 1 «MaTpuubl 1 onpeaeJuTeTn»

IIpakTnyeckoe 3ananue 1.

3agaum ISl CAMOCTOSITEILHOTO PeleHus

1 3 3 3 5 9
1. Haiitu cymMMy U pa3HOCTh MaTpPHII: A=|5 -1 0| 4y B={12 3 -5
4 1 2 -1 0 1

3 9 -9 3
2. Haiitu matpuiy C =24 + 5B, ecm A= 7 5 , B= £ s

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

-1 3 2 5 1
5 A=l2 0 1| B=109
0 1 -1 5 2
1 61 9 1 0
b)A:309,B:3—12
1 2 3 5 3 1

2 1 -2 3
1
1 2 3 4 0
= ,B:
€) 2 1 -2 3 5
-3
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1 -1\

4. BpluMCIUTH 2 _3

5. BpIYHCINTE OIMpCACIINTCIIN

3 4

919 _5
4 -3 5

o |3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIe MATPHUIIBI TS CIEIYIOUIINX MATPHIIL:

CoOSa —Sina
a) A=| .
Sina COS«

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

7. PewmuTh MaTpU4HbIC ypaBHEHUS:

(3 2)_(1 2
Vs —4) (5 6
2 1), (107
11 1)7 718 1 2

Tema 2 «Cuctembl THHEHHBIX aJredpandecKux ypaBHEeHHN»
IIpakTHyeckoe 3axanue 2.

3agaum 11 CAMOCTOSITEIbHOTO PelIeHUus
PemmnTh cuctembl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;

- 00paTHOW MaTpPHUIIBL:
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&
N\

b)4

2% +X, =X, =0
3X, +4x,+6=0
X +X;=1

(3%, + X, + X%, =5
X, —X, + X, =1
X, —2X, + X, =0

Tema 3 «J1eMeHTbI BEKTOPHOH aJaredpbn)

IIpakTHyeckoe 3aganue 3.

3agaum IS CAMOCTOSITEJILHOTO PeleHust

Haifru ckamsiproe npomssenetue Bekropo d =3 +4 ]+5ku b=41+5]-3K.

Haitru Bextoproe npomssenetue sexropos & =21+5]+K u b=1+2]-3K.

. Haiitu CMEIIaHHOE MIPOM3BEICHUE BEKTOpOB A = - j +k b=i+ j +k,

c=2i+3j+4k.

. BbluuciuTh CKanspHOE MpOU3BEEHHE BEKTOpoB A u D, eciu |§|=5 = 5, ‘b‘=4 u

BEKTOPBI 00pa3yroT yrou 45°.

. Haiitu ‘ﬁ‘ , €CITH A(]-; 2; 3) u 8(3; -4; 6).

IMokasars, uro Bekropst &= 71—3J+2K, b=3i—-7]+8k, c=i—j+Kk

KOMILJTaHApPHBEI.

. BblumcIUTh WIIOMALL TPEYrOJbHHKA C  BEpIIMHAMH A(Z; 2, 2) , B (4; 0; 3) :

C(0;30).

Onpenenutb CMENIAHHOE MPOU3BEICHHE BEKTOPOB a= (—3, 4,1) , 5 = (5, 2, 3),

C= (1’ 4; 6) . Uccnenopath BCKTOPBI HA KOMIIJIAHAPHOCTD.

Haiitu 00B5EM TpeyroapHON HUpaMU/IbI ¢ BEPLUIMHAMU A(O; 0; 1) , B (2; 3 5) :
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C(6;2;3), D(3;7;2).
Tema 4 «MHorouwienbl. KoMmiekcHbIe YucIa»

IIpakTHyeckoe 3aganue 4.

3agaum 11l CAMOCTOSITEILHOTO PeleHus

1. PemmTh KBagpaTHOE ypaBHEHUE 4x* —20x+29=0.

2. Jlans! kommiekcusie uncna 2, =9—121, z, =—6+8i.

yA
Haittu: 22t 200 L= 2y 402y, —
Z,
3. Kommekchpie uncna Z; =1—1, Z, = —\/§ —i IPEICTABUTh B TPUTOHOMETPUYECKOM
Z
dopme u HalTH Z, -2, Z_ :
2

o 4
4. Haiitu Bce 3HaueHuss -1 .

5. Bo3sBecTH B CTEIIEHD JTAHHBIC KOMIIJICKCHBIC YHCJIA.
a) (3+4i)°
by (L+2i)°
o (—1+i)°

Tema 6 «J1eMeHTbI aHAJIUTHYECKON reoOMeTpHI»

IIpakTH4yeckoe 3axanue S.

3aJauM JJIsl CAMOCTOSITE/ILHOIO PelieHust
1. Onpenenuts pacCTOSHUE MEXTY TOUKAMHU: A3 8) u B(—Z; 5) .
2. TlokasaTb, 4TO TPEYTOJLHHUK C BEPIIMHAMU A(4; 3), B(7; 6), C(Z; 11) - IPSAMOYTOJIBHBIM.

3. Iloka3zaTh, UYTO  TPEyroJbHUK C  BEpIIMHAMHU A(Z; —1), B(4; 2), C(5; 1)

paBHOOEIPEHHBII.

4. Haiitu Touxy nepeceuenns mpsmsix: 2X+Y—1=0y X+2y+1=0.
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CocTaBUTh ypaBHEHHE MPSAMOU, TPOXOIALIEH Yepe3 TOUKY M (—1; 2) napajyieaIbHO IPSAMOM

y=-3x+1.

CocTaBuTh ypaBHEHHUE MPSIMOMW, MPOXOIALICH Yepe3 TOUKY M (—3; —1) HEPIEeHIUKYISIPHO

npsmoii 2X+Y—3=0,
CocTaBuTh ypaBHEHHE NPAMOM, IPOXOAIIEH YEpE3 TOUKH A(l; 2) u B(—Z; 3) .

TpeyrolbHUK 3aJaH CBOMMHU BEPIIUMHAMH A(l, 2), B(—Z; 1), C(Z; 3). Haiitu nnmuny ero

BBICOTBI, TPOBEAEHHON U3 BEPIIUHBI A.

Croponrt AB, BC, AC tpeyromsuuka [1ABC saganbi  cootBercTBeHHO — ypaBHCHMSMM:
4x+3y—-5=0, x-3y+10=0, Xx—2=0. Ounpegennts xoopmuHaTel BepmHH
[JABC.

Tema 7 « DyHKIIUM OAHOM 1eiICTBUTEIbHON NEepeMeHHO

IIpakTnyeckoe 3ananue 6.

f)

9)

3agauu 11l CAaMOCTOSITEIHLHOIO pelIcHUus

1. Haiitu o6nacts onpesenerns GyHKIHui:
f(x)=+x2—25

f (x) =1g(5x° +4x-9)

f(x) =+/x ~1g(2x-3)

f (X) = arcsin(2x® + X)

3x-1

RN

f(X)=vx* -4+ /1—2%x2

f(x) =/ (x=9)(x+19)(x - 21)

2. Haiitu o0nactp 3HaueHUH QyHKIIHIA:
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a) f()=[x+1
by f(X)=2+5sinx

5
C) f(X):;

d) f(x)=1-3cosx

e) f(X)=-x*+8x-13
3. YCTaHOBUTHYETHOCTH MU HEUETHOCTh (DYHKIIUH:

a) f(x)=x*sin7x
py f(x)=5|x-3Yx*

o f(X)=x2¥x+2sinx

2x?
f(x)=
a fF(x) 1
1+ X
e) f(X)=|QE

Tema 8 «IIpenes pynkuuu. HenpepbsiBHOCTH (pyHKIMI»
IIpakTuyeckoe 3axanue 7.
3agauyu 1A CAMOCTOSATEILHOTO PellieHUsl
Haiitu npenensr pyHKimii:

X2 +3x+2
Mz >
x>22x°+5x+4+2

VA+X+Xx =2

a)

lim
e Xx+1
2x% —3x+1
¢c) lim

e X3 4+2x-3
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x> +4x-21

9 e 7re3
lim 2x? +5x—7
°) -1 3x% —x—2
) X+4 -1
) [im ——
x>-3,/3-2X -3

Iim\/2x+3—3
9) >3 2—-+x+1

o 2-3x-x?
lim vz T x—1

| _(12_1)
) lim| %236 " %6

h)

. SIn2X
i) lim
x—0 tg 3)(
2
K) |irT]——I§1—S§ZS——
x—01 —C0S 4X

arctg(x® +3x)
1) lim -
x>0 arcsin 2x

9x+5
S

Tema 9 «IndpepenunanbHoe ncunciaeHne PyHKIUA OJHON NepeMeHHOID)
IIpakTnyeckue 3aganus 8-9.

3agaum aJ1s1 CaMOCTOATEIbHOIO pelIcHUus

1. Haiitu npon3BoaHbIE (PYHKITHIA:
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y Y =3X"+5x°+2x* —9x+1

2) Yy =0C08"7X°

2

3 Y =arcsin x| <1

1+ x*

» Y =X -sin2x°

X

6) Y =In(v/2sin x+1++/2sinx-1)

_sin X—cos X
sin X +C0S X

7)
4x" +9x3+1

g Y=F€

sin x

9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOpPSAKA:
: 2
y =——XSIN3X ——C0S3X
9 27

3. Tlokazath, 4YTO QYHKIHS y= sinln x4+ cosIn x YIOBJICTBOPSICT ~ YPABHEHHUIO:

X2y +xy'+y=0
o ! o 3 3
4. Haittu nponsBoanyto Y, ot HesBHOH Qynkimm: X + Y — 3xy =0

d :
5. Haiitu Y'=d—))i,ecm/1 X=acost, y=asint

6. Haiitu npenens! GyHKIMA, HcTionb3ys npasuiio Jlomurans:
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. X°+x°=5x+3
a) lim— >
x>1 X*—4X°+5X—2

X3+ X2 —6X
by lim—;
x»o X2 —=X+16

2
lim—n(x_=3)
x=>2 X +3X—-10

7. Haiiti uHTEpBaIBI MOHOTOHHOCTH M HCCIIEIOBATh (PYHKIIMH HA SKCTPEMYM:
1 3 2
a) y=§x —2X°+3x+1

y x>+ x-=5
by Y=—"T—
X—2
2
o y=xIn"x
8. HaiiTu HanOosbIIee M1 HAMMEHBIIIEE 3HAYSHUS (DYHKITHH:

a) Y= x*—8x%-9 Ha OTpe3Ke [—l; 1]

X* +4
by Y= T Ha OTPE3Ke [1; 3]

c) y=(x—2)2e‘x Ha OTpEe3Ke [0; 5]

9. O6Bém mponmykimu U (yci.em.) mexa B TeYeHHE pabodero JHS MPEACTABISCT (YHKITHIO

U=—t>—5t°+75t+425, rme t- paGouee Bpems B uacax. BuHECIHTS

MMPONU3BOAUTCIILHOCTD Tpyaa qcpes3 2 gaca IIOCJIC Haydajia pa6OTBI.

Tema 10 «MHTErpabHOE HCYHCICHUE (HEONpPeAeTéHHBIH HHTErpaJl, onpeae1éHHbIH HHTEerpas
H ero NpuJI0KeHHs1)»

IIpakTnyeckoe 3aganue 10.

3agaum aJ1s1 CaMOCTOATEIbHOIO pelIcHUus

1. Haiitu unTerpansr:
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2 2
J'(X X—i;l) dx

a)
< C0S2X

b) ———— X
J cos? xsin? x
¢~ sin xdx

2 J1+9cos x

X4
) I—mdx

e) :\/m sin5xdx
) : In xdx
9) : X cos 9xdx
h) : x* In xdx
dx
) S x(@+Inx)°
arctg”2xdx
N v
K) Ix3ex4*5dx

2. Haiitm o0bpeM mpomyKinuu, MPOU3BENCHHON 3a 2 rona, ecnu QyHknus Ko6ba-Ilyrmaca mmeer

BH/I g(t) = (1+t)e3‘.

3. BbrumcIUTH ONMpeneéHHbIE HHTETPAJTBL:

1
2 Ix(3—x2)5dx
0
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j xdx

) 5 1+ 3x

0 Ixﬁnxdx
0

4. BplUCINTH TUIOMAAb (PUTYPBI, OTPAHUYECHHON JTUHUSMHU:
2 2
y=4-Xx°, y=X"—-2X
Tema 11 «/Inddepennuanbubie ypaBHEHU S

IpakTnyeckoe 3axanue 11.

3agauu 1J1sl CAaMOCTOSITEILHOIO pelIcHUus

1. Peumrs nuddepeHimanbHbie ypaBHEHHUS C pa3IesIIOIIUMUCS TEPEMEHHBIMHU:

) xy'—y=y’
m) xyy' =1-x°
\/2+1
n) y' = X—y
y

2. Pemmts omHOpOIHBIE MU QepeHIaTbHBIE ypaBHEHUS:

a) y':X_l
X

, X+2y

b) X

3. Peumrs smHelHble TudGepeHIaIbHbIe YpaBHEHNS IEPBOTO MOPSIKA!

dy vy

— 2 =X
2) dx x

dy 2y 4

—+ ==X
b)dx X
0 Y-y=¢
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4. Penmrs nuddepeHnuanbHbIe ypaBHEHNS, UCIIONB3Ys IIOHIKEHUE TTOPSIIKA:

a) Yy =¢€

b) Y =Inx

0 2yy"'=(y) +1
5. Peruws MHEHHbIE OHOPOHbIE AU((EPCHIHATbHBIC YPABHCHIS:
a) Y'—2y'+17y=0
by y'—8y' +16y=0
c) 2y"-5y'+2y=0
6. PewmTh JIMHEHHbIC HEOMHOPOHBIC HU((EPEHINATBHBIC YPABHCHIS:
a) Y -4y +4y=x°
o) Y +2y +y=e"
o Y'-8y'+7y=14
7. HaiiTn penenns ypaBHEHHH, yIOBIETBOPSIONINE HAYAIEHBIM YCIOBHSAM:
g Y -2y+y=0, y(2)=1 y(29)=-
b) Y'+y=4¢e", y(0)=4, y'(0)=-
o Yy'+2y'+2y=xe”, y(0)=0, y'(0)=0
Tema 12 «Paabi»

IIpakTnyeckoe 3aganue 12.

33}13‘-[1/[ AJIA CAMOCTOATEC/IBHOI'0 PCIICHUSA

1. UccnemoBarb CXOOUMOCTE psAna, IpUMEHUB HE0OXOIUMBII MpU3HAK CXOAUMOCTH:
Z 5n+6
a
) ~100n-1
b
) Z n(n +1)
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4n® —25
9 Z:\/_+50

2. HccnenoBaTh CXOAMMOCTH psJia, UCIIONB3YA Mpu3HaKk [lanambepa.

5 Zl n(n +1)

3. Pa3noxuTth B cTeneHHoi psaj no creneHaM X QyHKIUu:

y_ex—l
a) »

1—e*

0 Y

y |n1+_x

2 1-X

2
4. Paznoxuts B psajg Makinopenadynkuuo Y = COS™ X,

5. Haiitu o6nacTh CXOAUMOCTHU CTCIICHHBIX PAOOB:

[o0) 3nxn
) Lo

Q) L1+ X+2°X°+..+n"X" +...

Tema 13 «@yHKIUH HECKOJBKHX IEPEeMEHHBIX»

IIpakTnyeckoe 3aganue 13.
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3agaum a1l CAaMOCTOATEILHOI0 pelICcHUusA

1. HaiiTy yacTHBIC POU3BOAHBIC IEPBOTO MOPSIIKA:

a) Z2=X+2y*—3xy—4x+2y+5

) Z= eV O +y?)

o z=In(x*+vy®

2. Jlana ¢yukuus Z = f (X, Y) . TpeOyetcss HaiiTh: monHBIA auddepeHnal dz ; 4YaCTHBIC

0’z 0%z

MMPOU3BOJAHBIC BTOPOro IOpAaKa 8X27 ayz U CMCIIAHHBIC YaCTHBIC IIPOU3BOAHLIC

0’z 0%z
oxoy ' oyox

X
a) Z=arctg—

y
b) Z=+/2Xy+Y°
X—y
1=—">
c) x2+y2

3. Mccnenosars na sxerpemym pynxuio Z = f (X, Y) :
a) Z=X—Xy+Yy* +9x—6y+20
b) Z=X +Xy+Yy’ —3X—6y
o) z=3xy—x*—y*—10x+5y+3

4. Haiitu rpamveHt QyHKimn Z = X2y —5y3B TOYKE PO(Z,]-)

5. Hamucate ypaBHeHHE KacaTelIbHOW IUIOCKOCTM M YpaBHEHHE HOpPMaJId K IIOBEPXHOCTH

3X°Y +2XZ — Y2+ X+1=0 g rouce My (X5, Yo, 2Zo) , ccnn X, =1, Yy =—2.
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Tema 14 «Cay4aiiHbie COOBITHS»

IIpakTnyeckoe 3aganue 14.

10.

11.

3agaum 1J19 CAMOCTOSITEILHOTO peleHus
B ypue 15 mapos: 5 6enbix u 10 3enénpix. KakoBa BeposSTHOCTb U3BIICUb U3 YPHBIL:

a) 3eEHBIN map; 0) Oenbli map; B) CHHHH 1map?
KakoBa BEpOsSITHOCTh TOTO, UTO M3BJICYEHHAS] U3 KOJIOBI KapTa OKAXKETCS TpedoBOi MacTu?

(B xomone 52 xapTsl, a kapt TpedoBoii mactu 13)

B ypre m 6enbix 1 N yepHbIX mapoB. KakoBa BEpOSITHOCTh TOTO, YTO W3BJICUEHHBIN Hayraj

nrap oKaxxercst 6enbim?

B ypue 12 mapoB: 3 6enbix, 4 3enéHbix U 5 KpacHbIX. KakoBa BepOSTHOCTh M3BIEYb U3

YPHBI KpacHbIH map?

B Ttecte ¢ BBI60pOM OTBETA HAa KaXKJbIi BOIIpOC IIpcajiaracrcs 4 orBerta. Kakum umciiom

CImoco00B MOKHO OTBETUTD Ha TCCT, COCTOSIIIUH U3 10 BOHpOCOB?

Ha 3auére yuyenuky npemiaraercs 5 BonpocoB. Ha kaknaplid U3 HUX OH MOXET OTBETHUTh
OJIHUM U3 TPEX CIOCOOOB — BEPHO, HEBEPHO MM HETOYHO. CKOJIBKO CYIIECTBYET BApUAHTOB

OTBCTOB y‘leHI/IKa?

UYenosek uaér no ropoay. Iloaxons x xaxaomy HNepeKpECTKY, OH UMeeT 3 BapHaHTa s
poAoLKeHHs MyTH. CKOJNBKO Pa3HbIX MApIIPYTOB OH MOJKET NPOWUTH, €CIIU OH NEPECEKAET

10 nepekpécTkoB?

KommexcHas 6p1/1raﬂa COCTOUT M3 JBYX MAJISIPOB, TpéX IOTYKATYpOB U OAHOI'O CTOJIsSIpaA.
CKOIIBKO Ppa3INYHBIX 6p1/1raz[ MOXXHO CO3a4aThb U3 pa60qero KOJUUICKTHBA, B KOTOPOM 15

MaisipoB, 10 mTykatypoB u 5 cTonspos?

CKOJIBKUMH CIIOCOO0AMU MOXKHO pPa3MECTUTD 9 Jijan 3a CTOJIOM, Ha KOTOPOM ITOCTABJICHO 9

CTOJIOBBIX MPUOOPOB?

B BeIicmiell nure yemmnuoHara ctpanbl 1o ¢yroony 16 xomann. boprba uaer 3a 3050Tble,
cepeOpsiHble U OpoH30Bble Meaanu. CKOJBKMMHU CIOCOOaMU  MeJald MOTYT OBITh

pacnpeaciiCHbl MCXKAY KOMaHJIaMI/I?

B kopoGke nfATh OJUHAKOBBIX W3AENUN, NMpPUYEM TPU U3 HUX OKpamieHol. Haymauy
U3BJICUEHBI JBa U3zeius. HailTu BEpOSTHOCTB TOrO, 4TO CPEAU ABYX U3BICYCHHBIX U3ICIIUN
OKaXyTCS: a) OJTHO OKpAIIEHHOE M3Jenue; 0) 1Ba OKpaIICHHBIX U3JENus; B) XOTs Obl OJTHO
OKPAILLIEHHOE U3JIEIHE.
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12. B rpynne 12 cTyneHTOB, cpen KOTOPBIX 8 OTIMYHHUKOB. 1o crimcky Haygady oToOpaHbl 9

CTYACHTOB. Haiitu BCPOATHOCTH TOI'O, UTO CpCaAn OTO6paHHBIX CTYACHTOB IIAATb OTJIMYHUKOB.

13. CtyneHT 3HaeT OTBETHI MOTHOCTHIO Ha 20 OuietoB u3 30. HaliTu BEpOATHOCTH TOTO, YTO OH

HC CMOXKCT OTBCTUTH HA BCC BOIIPOCHI BHITAHYTOI'O oumera.

14. Cpenu 20 oauHaKOBBIX MO BHEIIHEMY BUIY TeTpaneil 16 B kietky. Bzsto 4 Terpany.
Haiiaure BeposITHOCTH TOTO, YTO M3 HHUX: a) POBHO 2 TETpalu B KIETKY, 0) X0Ta Obl ofHa

TCTpab B KIICTKY.

15. B xopoOke umerorcs 30 JTOTepeHBIX OMIIETOB, U3 KOTOPBIX 26 MyCThIX (0€3 BBIMTPHIIICH).
Hayran u3BnekaroT oJJHOBpeMeHHO 4 Omiieta. HaiiTu BepoSITHOCTB TOTO, YTO BCE OMIIETHI HE

OKa’XyTCs BBIMT'PBIIIHBIMH.

Tema 15 «Ciy4yaiinbie BeJTHYHHBI»
IIpakTnyeckoe 3aganue 15.

3agaum 11l CAaMOCTOSITEILHOTO PeleHus

1. Cayuaiinbie BennunHbl X ¥ Y He3aBucuMbl. Haiitu nucnepcuio ciaydyailHOW BEJIMYUHBI

Z=3X+2Y, ecnu uzBectHo, uro D (X)=5, D (Y)=6.

2. Cnyuaitple BenmmuuHbl X HM Y He3aBUCHMBI. HaiiTm Marematnueckoe OKUJAHHE H
aucnepcuio ciydaiiHon Benmuuunbl Z=2X-3Y+1, eciau u3BectHo, uytro M(X)=2, M(Y)=4, D

(X)=1, D(Y)=10.

3. Cnyuaiinble BenuunHbl X u Y He3aBUcuUMBL. HaifTu mucnepcuio ciydaiflHON BeNTWYMHBI,

Z=2X+3Y, ecnu u3BectHo, uro D (X)=4, D (Y)=5.

4. B maptum w3z 9 geraneit umeercs 4 OpakoBaHHbIX. Haymauy otoOpanbl 4 peramu.
CocTaBUTh 3aKOH PACTIPEICIICHHS CIIy4YallHON BEMUYUHBI X — Yuciia OpaKOBaHHBIX JieTajeit

cpeau 0TOOpaHHBIX.

5. 3anaH 3aKOH pacrpeneeHus TUCKPETHON CilydyaifHON BEIMYUHBI X:

Xi 10 20 30 40 50

Di 0,1 0,2 0,1 0,2 0,4

Haiitu: wmaremarnyeckoe oxumanne M(X), aucrnepcuto D(X) u cpenHee KBaapaTndeckoe

orkmnonerne O(X) .

Tema 16 «eMeHTHI MATEMATUYECKON CTATHCTHKI
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IIpakTnyeckoe 3axanue 16.

33)13‘11/1 AJIA CAMOCTOATEJIBHOI'O PCIICHU S

1. W3 reHepanbHON COBOKYITHOCTH M3BJI€YeHA BBIOOpKA 00BEMa N=50:

10

16 12

14

HaliTn HecMEIIEHHYIO OLIEHKY I'eHepaibHOU CpeHeH.

2. Haiitu BEIOOpOYHYIO CPEIHIOIO 110 TAaHHOMY pacIpeesieHHIo BHIOOpKH 00béma N=10:

1250
X.

1270

1280

Ykasanue: nepeiit K yenoubM Bapuantam U, = X, —1270

3. B urore matH m3MepeHUil JUIMHBI CTEPXHS OAHUM HpubopoMm (0e3 cucTeMaTHYecKHX

omMOO0K) TOJIYUYEHBI CJIENYIONUe pe3yabTatsl (B MM): 92; 94; 103; 105; 106. Haiitu: a)

BBHIOOPOYHYIO CPEIHIOIO JJIUHY CTEPXKHs; 0) BHIOOPOUHYIO U MCIPABJICHHYIO JUCTIEPCUM

omnbok npubdopa.

4. Tlo BoiOOpke o00BEMa nN=41HaiiieHa cMemIEHHAs OIIEHKA

D, =3

TEHEPAIILHOU

AUCIICPCHUU. Haiitu HeCMeH_IéHHy'IO OLICHKY OUCIICPCUUN reHepaﬂBHOﬁ COBOKYITHOCTH.

5. Haiitu BbIOOpOUYHYIO AMCIIEPCHIO IO JAHHOMY paclpeieieHn o BbI0opku oobéma N=10:

186
X:

192

194

VYka3aHue: IIepenTn K
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5.3. TemaTuka NMCbMEHHBIX PA0OT 00y4aIOIINXCS

Ooyuaromuecs: 3a09HON (OpMBI 00YUEHHUS BHIIOJIHSAIOT JTOMAIITHIOI KOHTPOJIBHYIO padoTy.

Y4eOHO-MeTOIMYECKHE MaTepralibl, HEOOXOAMMBIC JJI BBIIOJHEHHs pa0oThI, coaepxkarcs B YMK
10 JUCLIUIUINHE.

HBoOooo~NoOkrwWNE

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.

0.
11.
12.
13.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUYHOI aTTeCTANMH 10 AMCHUIJIMHE

Bomnpocskl Kk 3k3aMeHy

Bomnpocs! 1i1st moAroToBky K 3a4éry (1-82), ax3ameny (1-159)

Marpuiibl ¥ onepay HaJl HUMU.
OnpenenmuTeny 1 X CBOMCTBA.
OOpatHast MaTpuIia.
Panr marpuripl.
CJIAY. OcHOBHBIE ITOHSTUS U OIIPE/IEIICHUSL.
Cucrema N TMHEHHBIX YpaBHEHUM ¢ N IepeMeHHbIMU. MeTo/1 00paTHOI MaTpHIIbL.
CJIAY. Meron I'aycca.
CucteMbl JIMHEHHBIX OJHOPOHBIX YpaBHEHU. DyHIaMEeHTalIbHAS CUCTEMA PELLICHUI.
Mopnenb JIeoHThEBa MHOTOOTPACIEBOM 3KOHOMUKH.
YpaBHEHHE TPSIMOIA € YTIIOBBIM KO HUIEHTOM.
OO0r1iee ypaBHEHHE MPSIMOM U €70 YaCTHBIE CITyJau.
Touka nepeceuenust npsaMbIX. [locTpoenue npssMoii o €€ ypaBHEHUIO.
Boruucnenne  yrma  Mexay  IByMs  OpSMBIMA.  YCIIOBUS — TMAPAJUIETBHOCTH
NEPIEHUKYIIIPHOCTH ABYX MPSIMBIX.
YpaBHeHUE NPAMOIA, MPOXOIAIIEH YEPE3 TaHHYIO TOUKY B 33JAHHOM HaIPaBJICHUU.
YpaBHeHue NpsMOH, TPOXOAALIEH Yepe3 JBE TaHHbBIE TOUKH.
PaccrostHue oT TOUKM 10 MPSMOH.
Onpenenenre KpUBOil BTOporo nopsaka. OKpy*HOCTb.
Druric.
I'unep6omna.
[TapaGona.
CkansipHble 1 BEKTOpHBIE BeTMYHHBL JIMHEIHbIe onepaliy HaJl BEKTOPaMHU.

VYron Mexay 1ByMs BeKropamu. [ IpoeKnyst BEKTOpa Ha OCh ¥ COCTABIIIFOIAS BEKTOPA 110 OCH.

PaznoxeHne BeKTOpa Ha COCTAaBJIAIOLINE IO OCSAM KOOPAMHAT.
Harpasrnsitoniye KocHHYChbI BEKTOpa.

Y cnoBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.

CkassipHOE IPOU3BEICHHE IBYX BEKTOPOB U €T0 CBOMCTBA.

BekTopHOE poM3BEAECHNE U €TI0 CBOKCTBA.

CmMelnraHHOe MPOU3BEAECHHUE TPEX BEKTOPOB U €T0 TE€OMETPUUECKUIN CMBICI.

Y cnoBre KOMIUIAHAPHOCTH TPEX BEKTOPOB.

AnreOpanueckast popMa KOMITIEKCHOTO urcia. JIeWCTBHS ¢ KOMIUIEKCHBIMH YHCIIAMU.
Tpuronomerpuueckas popmMa KOMILUIEKCHOTO YHCIIA.

INokazarenbHast hopMa KOMIUIEKCHOTO YHCIIA.

Crenenp komIuieKcHOro uncia. KopeHs N-ii creneny u3 KOMIUIEKCHOTO YHCIIa.
Cxema ['opHepa ¥ KOpHU MHOTOYJIEHA.

u

Haxoxnenne Hambompiiero oodmero aemurens (HOJ[) mByx MHOTO4IEHOB C MOMOIIBIO MX

Pa3JIoKeHUs Ha HEPUBOIUMbIE MHOKUTEIH.
JIuneitnble otoOpaxkeHusi. OCHOBHBIE TOHSTHSL.
[IpeobpazoBaHue KOOpANHAT.
EBKIMI0BO POCTPAHCTBO.
JIvHeiHbIe onepaTopbl U MX CBOWCTBA.
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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.
74.
75.
76.
7.
78.
79.

80.
81.

82.
83.

84.
85.
86.

CobcTBeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYEHHUS JIMHEIHOT0 oneparopa.
OpToroHanbHbIi 6a3KC U OPTOrOHATBHBIE TPEOOPA3OBAHMS.

IpuBenenue kBapaTHuHON (POPMBI K KAHOHUYECKOMY BUITY.

Pa3mepHoCTb 1 0a31c BEKTOPHOTO POCTPAHCTBA.

Kpurepuit CuibBecTpa 3HaKOOIIPEACTIEHHOCTH KBaIPATUIHON (DOPMBI.

HopMaitbHp1id BEKTOP TUIOCKOCTH. Y paBHEHHUE IUIOCKOCTH, ITPOXOAAILIEN Yepe3 JAaHHYIO TOUKY.

OO11ee ypaBHEHHE IIJIOCKOCTU U €0 YaCTHBIE CITydau.

Yrom Mexay IUIOCKOCTAMH. YCIOBHMA MAPAUICIBHOCTH U INEPHEHIUKYIIPHOCTH  ABYX
TUIOCKOCTEH.

I[Ipsimast B mpoctpancTe. OOIIMe ypaBHEHHS IIPSMOM.

Kanonuueckuie ypaBHeHUs IPSIMOM.

VYpaBHEHUS MPSIMOM, IPOXOIAIIEH Yepe3 IBE TOUKHU.

Yroa Mexy IByMsl IPSIMBIMU. Y CIIOBUSI IAPAIIEIBHOCTHU U NEPIIEH IUKYIIIPHOCTH NPSIMBIX.

Y cnoBus napajuieIbHOCTH U IEPIEHUKY/ISIPHOCTH MPSIMOM U IJIOCKOCTH.

Touka nepeceyenys MPSMON € INIOCKOCTBIO.

PaccrosiHue OT TOYKM 10 IIOCKOCTH.

Ilonstue MHOXecTBa. YnCnOBbIE MHOXKECTBA.

[NonsTre ¢pynkupm. OCHOBHBIE CBOMCTBA (DYHKITHIA.

Onementapuble hyHkimu. Knaccudukanums GyHKumi.

[Ipenesn uncioBoi nocaen0BaTeIbHOCTH.

Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.

beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.

beckoneuyHo OolibliIe BETMYMHBI M MX CBOMCTBA.

OcHoBHbIe TeopeMbI 0 Tipenenax. [Ipru3Haku cyiiecTBOBaHus Mpeea.

3amedaTeNbHbIE IIPEEIbL.

HenpepbiBHOCTS (hyHKIIMH B TOUKE. TOYKM pa3phiBa U UX KITACCH(DUKAIHS.

Teopemsl Betiepirpacca u bonbiiano-Koiim o HenpepbIBHON Ha 0Tpe3Kke (DyHKIUH.

Onpenenenrie Npon3BOIHON, €€ MEXaHUYECKUN U TeOMETPUIECKHUI CMBICIT.

3aBUCHMOCTb MEXTY HEPEPHIBHOCTBIO U TU(P(epeHIpPyeMOCTBIO (DYHKIIMH.

OcHnoBuble npaBuiia auddepertmpoBanus. [I[pon3BoHas Cl0XHONM 1 00paTHON (DYHKITHIA.

ITpou3Bo/iHbIE OCHOBHBIX JIeMEHTapHBIX (DyHKIMH. [ToHATHE TPOM3BOHBIX BBICIIUX MOPSIKOB.

OKOHOMHYECKUH CMBICIT ITPOU3BOIHOM. Vcrionb30BaHNe MOHATHS IPOU3BOAHON B 3KOHOMHUKE.

DnacTUYHOCTh (PYHKIMH U €€ CBOICTBA.

YpaBHEHME KacaTeIbHOM M HOPMAIH K KPUBOM.

Juddepeniman GyHKIUM U €ro reoMeTpruuecKiid cMbICIL. /IuddepeHianbl BEICIIMX TOPSIIKOB.

Teopema depma.

Teopema Pors.

Teopema Jlarpanxa.

Teopema Jlorurars.

HeoOxommMble 1 10CTaTOYHbIE YCIOBHS BO3pACcTaHUsI U yObIBaHUS (PYHKIIMH.

OkcrpemyM GyHKIUH. HeoOX0MMMBIi U JOCTaTOYHBIN PU3HAKY CYILIECTBOBAHMUS SKCTPEMyMa
¢bynkuyu.JlocTaTouHbIN MPU3HAK CYIIIECTBOBAHUS SKCTPEMYMa, OCHOBAHHBIM Ha 3HaKe BTOPOil
IIPOU3BOIHOM.

Hawnbonbiiee u HanMeHblIee 3Ha4YeHNe (PYHKIIMHN Ha OTPE3Ke.

Bemyknocts ¥ Borayrocts rpaduka gpyHkimm. Touku nepern6a. ACUMITTOTHI rpaduka
byHKIMH.

OOm1as cxema uccieoBaHus (QYHKIIMM U IIOCTpOeHUE e€ Tpaduka.

[onsitue nepBooOpazHoii 1 HeorpenenéHHoro nHTerpasia. CBoHcTBa HEONPEAEIEHHOTO
UHTETpaja.

['eomeTprueckmii CMBICT HEOTIPEAECTEHHOTO MHTETpaAIA.

OcHOBHBIE METO/IBI MHTErpHpOBaHusl. IHTErpupoBaHue METOJIOM Pa3JIOKEHUSI.

MeToa MHTETpUPOBAHMS TTO YaCTSIM.
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88.
89.
90.
9L
92.
93.
94.
95.
96.
97.

98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

(GYHKLMN IBYX TIEPEMEHHBIX.
124,
125.

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

133

87. HuterpupoBaHue MPOCTEHIINX PAIMOHAIBLHBIX APOOCH.
Meron HeorpeneneéHHbIX KO3 OUIHEHTOB.
Wnrerpanbhas cymma. [onsitie onpenenéHHOro nHTerpana.
['eomeTpruecKmii 1 3KOHOMUYECKUI CMBICI OMPENEIEHHOIO UHTErpaia.
CaoiicTBa onpeenénHoro uarerpaia. @opmyna Herotona-JleiiOnua.
3ameHa repeMeHHO! U (HOpMyIa MHTETPUPOBAHUS 10 YaCTSM Yy ONPEIEIEHHOTO HHTETpaa.
['eomeTpuyeckre NpuIoKeHHs ONPeeIEHHOrO HHTErpaa.
HecoOcTBeHHbIe HHTETPATBL.
Hcnonb3oBaHue MOHATHS OIpeIeIEHHOrO HHTErpajia B SKOHOMUKE.
Huddepenimanbapie ypaBHeHus.. OCHOBHBIC OHATHSL.
JuddepenimansHbie ypaBHEHUS IIEPBOTo Nopsiika. Teopema o CyIIeCTBOBAaHUH U €IMHCTBEHHOCTH

peLIeHus.

JuddepeHnmanbable ypaBHEHUs C pa3IENSIOLMMUCS IEPEMEHHBIMU.
OnnoponHble qu depeHIaIbHbIEC YPaBHEHHUS TIEPBOTO TOPSIIKA.
JIuneitnple nuddepenimanbHble ypaBHEH s IEPBOTO MOPSIKA.
JnddepeHrmanbHble ypaBHEHUS], JOITYCKAOIINE TOHDKEHHUE TIOPSIIKA.
JIuneitnple tuddepentmanbHble ypaBHEHHS BTOPOTo MOPSsIIKa € MOCTOSHHBIMU KO3 pUIMeHTamMu.
[onstue o muddepeHIanbHBIX YpaBHEHUSIX BBICIINX ITOPSIIKOB.
Hcnonp3oBanue aqudQepeHaibHbIX YpaBHEHUI B SKOHOMUUECKOHM TMHAMUKE.
OCHOBHbIE OHATHS YUCIIOBBIX PsiIOB. CXOIUMOCTD psijia.
CxommMMocCTh T€OMETPUUECKOTO Psia.
CBolicTBa YUCIIOBBIX PSIJIOB.
Heo6xoaumelii pu3HaK cXoauMocTy. ['apMOHUYecKuii psi.
Psiip1 ¢ nonoxutenbHbIMU wieHaMu. [Ipru3Hak cpaBHEHUS psiIOB.
[Tpusnak /Jamamoepa.
Nuterpansubii npusHak Komm.
3HakoriepemeHHsble psabl. [Ipr3Hak JleliOnma.
OcraTok psijia ¥ ero OIeHKa.
OO6nacTh cXOMMOCTH (PYHKIIMOHATIBHOTO PsiIa.
[TpaBuibHO cxonsmmecs: (PyHKIMOHATBHBIE PS/IbI M MX CBOMCTBA.
Crenennsle psipl. O6IacTb CXOMMOCTH CTENEHHOTO psijia.CBOMCTBA CTENEHHBIX PSIOB.
Paznoskenre HEKOTOPBIX ANIEMEHTAPHBIX (PYHKIMIH B psibl Trinopa u MakiopeHa.
YucnoBsle psiibl C KOMIUIEKCHBIMH WICHAMH.
CrernieHHbIe psiibl B KOMIUIEKCHON 001acTH.
OyHKIMSA IBYX MEPEMEHHBIX U €€ 00nacTh onpeaeneHust. I'paguk GyHKIMM IBYX EpEMEHHBIX.
@yHKLMS TPEX U OOJIBILIETO YHCIIA IEPEMEHHBIX.
I[penen pyHKIMU HECKOMBKUX NepeMeHHbIX. HerpepbIBHOCTE (hyHKIMH. ToukH pa3pbiBa.
YacTHble MPOU3BOAHBIE IEPBOTO MOPsAKA. [ €OMETPUUECKUI CMBICI YaCTHBIX MPOU3BOIHBIX

YacTHble IPOU3BOIHBIE BBICIIMX MOPSIKOB.
[Momubiit quddepentman GyHKINI HECKOIBKUX MepeMeHHbIX. JnddepeHIans! BEICIIMX
MIOPSKOB.
JuddepeHimpoBaHre CI0KHBIX U HEIBHBIX (DYHKIIHI.
[TpousBoaHast B JaHHOM HampasiieHUH. ['paareHT QyHKImu.
KacarenbHas I10CKOCTh M1 HOpMaJlb K TIOBEPXHOCTH.
DKcTpeMyM (DYHKIIMHU JBYX HE3aBUCUMBIX TTEPEMEHHBIX.
HaunGosbIiee 1 HanmeHblIee 3HaUeHNE (PYHKIHH.
VYcnoBnbIi 3kcTpeMyM. Metonn MHOXKUTENEH Jlarpamxka.
@YHKIIMM HECKOJIBKUX NEPEMEHHBIX B SKOHOMUYECKOI TEOPHU.
CoObiTust 1 ux Ki1accudukanus. Kimaccuuyeckoe M CTaTHCTUYECKOE OMNPEENICHHE BEPOSTHOCTU

CITy4alfHOTO COOBITHSI.
134.

KOM6I/IHaT0pI/IKa. BLI60pKI/I 3JIeMEHTOB. P asMCIICHUS, ICPCCTAHOBKU, COYCTAHUS.
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135. Cymma nByX COOBITHH, MPOU3BENCHUE JBYX COOBITHI. TeOopemMbl CIOXKEHHSI BEPOSITHOCTEH IS
HECOBMECTHBIX COOBITHI U ABYX COBMECTHBIX COOBITHH.
136. BeposiTHOCTb TMOSBIECHHUSI XOTSI OBl OAHOTO COOBITHS. TeopeMbl YMHOXKEHHUSI BEPOSTHOCTEH st
HE3aBUCHMBIX U 3aBUCUMBIX COOBITHH.

137. ®opmyna nonHOM BepositHOCTH. Dopmyia baiieca.

138. TloBTopHble He3aBUCHMBIE UcTibITaHus. Popmyna bepHymun.

139. MHOroyroisHUK pacrpeNeieHus BEpOATHOCTEW. HauBeposTHeIIee 4YWCIIO HACTYIUICHHN
COOBITHS.

140. TIlpocreiimmii MOTOK CITy4allHbIX COOBITHH U pacnpeaencHue [lyaccona.

141. JlokanbHas U MHTETpaibHas TeopeMbl Jlamaca.

142. JluckperHas ciydaiiHas BEIMYMHA M €€ YMCIIOBBIC XapaKTEPUCTUKU (MAaTEMaTHIECKOe 0XKUIaHHE,
JCTIEpCHs, CpeTHEE KBAaJPaTUUECKOE OTKIIOHEHUE).

143. buHOMHATBHOE pacHpe/eIeHue TUCKPETHON CITydaliHOM BEJTMYMHBI.

144. T'eomeTpuyeckoe U TUIIEPreOMETPUYECKOE paclipeiesieHHsI JUCKPETHOM CITydailHON BETMYUHBI.

145. Pacnpenenenue [lyaccoHa TucKkpeTHON Ciy4ailHOW BEIMYMHBI.

146. HenpepsiBHasi ciyyaiiHas BenuuuHa. VHTerpanbHas (pyHKIMS pacrpeeieHus: ee CBOWCTBA,
rpaduk. Borancienue BeposSTHOCTH MOMaIaHusl CITydaiiHON BETTMUMHBI B 3aJaHHBIN HHTEPBAJL.

147. TInoTHOCTH pacrpeeneHus] BepOosTHOCTE. Brrunicienne BeposSTHOCTEH MOMagaHus Cly4aiHON
BEJIMYMHBI B 33JJaHHBIA UHTEPBA.

148. YwmcnoBble XapaKTEPUCTUKH HETIPEPHIBHOM CITy4allHOW BEJTMYHMHBL

149. PaBHOMepHOE pacnpeeNieHne HETPEPHIBHOW CITyYaiiHOM BEUYHHBI.

150. [Iloka3arenbHoe pacnpeereHrne HeMTPEPHIBHON CITy4aiiHOW BETMYHMHBI.

151. HopmanbHoe pacripeiesieHie HEPEPHIBHOM CilydailHON BEJIMYUHBI.

2
152. Pacnpenenenus X, Croronenra n @duiepa.
153. MowmeHnTs ciry4qaiiHO#M BenmnauHbI. [oHsATHE 0 3aKOHE OONBIINX YUCE.
154. Cuctemsl nByX ciay4aiiHbIX BennurH. KoBapuanus u ko3 puiimeHT Koppessiiuu.

155. IIpenenbHble TEOPEMBI TEOPHH BEPOSTHOCTEH.
156. 3amaum MareMaTHYeCKOW CTaTUCTUKU. [eHepambHas W BBIOOpPOYHAs  CTaTUCTUYECKHE

coBokynHoctu.I' paduyeckoe  mpencraBieHHE — CTATUCTUYECKOM  COBOKYMHOCTH  (TIOJIMIOH,
THCTOrpaMMa, SMIMpHUecKast QyHKIUS paciipeaeaeHus).

157. OcHoBHas 3a/1a4a BHIOOPOYHOTO MeTOAA. BhIuncieHne YuCiIOBBIX XapaKTEPUCTUK BBIOOPOUHOMN
COBOKYITHOCTH.

158. Cratuctuueckue  OLEHKM  IapamMeTpoB  pacmpezaeneHus.JloBepuTenbHas — BEPOSITHOCTb.
JloBepuTenbHbIe HHTEPBAIBI.

159. Meron HamMeHbIIMX KBaaparoB. lIpsmas nmHUS perpeccud. BriOOpouHbBIil KO3 GHUIMEHT
KOPPEIISALHH.
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Paznen 6. OueHo4YHbIE CPEACTBA MPOMEKYTOYHOM aTTeCTANUH (C KII0YAMM)

1. 3anuwume npasunvhoviti omeem. V3 reHepanbHOM COBOKYITHOCTH U3BJICUEHA BBIOOPKA 00BEMA
n=50:

X.

ni 16 12 8 14

Haittn HecMEMIEHHYIO OLIEHKY '€HEPAIIbHON CPEAHEN.

Bapuantsl oTBETOB:
IIpaBuabHBIH 0TBET: 5,76

2. Bri6epute BepHbIe YTBEPKICHUS (8blOepume 08a 8epHbIX 8apuanma omeema)

a) JICTICPCHSI TIOCTOSTHHOM BEJIMYMHBI paBHA HYITIO

b) JIMCTICPCHS] TIOCTOSIHHOM BEJIMUMHBI PABHA CAMOM 3TOM BEJIMUHMHE

C) TIOCTOSIHHBI MHOYKHTEh MOXKHO BBIHOCHTH 33 3HAK JMICTICPCHH, BO3BEIS €r0 IMPU ITOM B
KBaJ[paT

d) TIOCTOSTHHBII MHOYKHTEITh MO>KHO BRIHOCHTB 32 3HAK JUCTICPCHN

IIpaBuibHBII 0TBET: a), C)

3. 3azaH 3aKOH pacrpee’eHus TMCKPETHON CITy4aiiHON BeUYuHbI X.
Vkaostcume npasunvhyto nociedoeamenbHOCMbITANIOB HAXOXKJICHUS CPEIHEr0 KBaJApPaTUYECKOTO

OTKJIOHEHHS CITy4aiiHOI BeTUYUHBI O (X)

a) HAXO0XKIECHHE JAUCIIEPCUI D(X):

b) HAXOX/ICHHE MaTeMaTHueckoro oxuaanus M (X 2) :

c) naxosxeHue Maremartuueckoro oxumanns M (X) ;

d) HAaXO0X/ICHHE CPETHETO KBAJAPATHUECKOTO OTKIOHEHUSI O (X)

IMpaBuibHblii oTBeT: ¢)-b)-a)-d)

4, Yemanosume npasunvnoe coomeemcmeue MeXIy THUIIOM MaTPUYHOTO YpPaBHEHUSA U
(bOpMYIIOi JIJIs1 €TO PEIICHHUS:

1) AX =B

)  XA=B

3 AXB=C

BapuanTsl 0TBETOB:

)  X=A'CB!

-1

b) X =BA

-1
9 X=A'B

IIpaBU/IBLHBIN OTBET:

1)-c
2)-b
3)-a
5. BcraBbTe HepocTawmee. /lpouumatime mekcm u 3anuwiume npasuibhsii omseem. Omeem

Cﬂe()yem 3aNUCAMb ¢ MANEHLKOU 6yK8bl:
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Koaddurment XapaKTePU3yeT TECHOTY JTMHEUHOM CBA3M MEXKy TPU3HAKAMU U
HAXOJIUTCS B IPAHHIIAX: —-1< Ny = 1

IIpaBU/IbHBIA OTBET: NAPHOH KOppeasiuy (WM NAPpHasi KOPPeJsAlus) (omeem cmyoenma
Modicem Oblmb npeocmasiier 8 UHMepnpemayul, IKGUSANEHMHOU NPUBEOEHHOM) NPABUILHOMY OMEem))

Pa3nes 7. IlepeyeHnb yueOHOI TuTepaTyphbl, HEOOXOAUMOI VIS OCBOCHUS IV CUMIIJIMHBI

7.1. OcHOBHas JUTEpaTypa

1. bepesuna, H. A. Briciras matematuka: yueoHoe mocooue / H. A. bepesuna. — 2-e¢ uzng. —
CaparoB: Hayunas knaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 31eKTpOHHBIN //
[Hudposoit o0pasoBaTebHBIN pecypce IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/80978.html

2. Kpartkuii kypc Beicmieid matematuku: ydeOnwk / K. B. bamgun, ®. K. banagun, B. W.
Jxeddans [u ap.]; nox penakuueit K. B. bannuna. — 3-e uzn. — Mocksa: Hamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Texkct: anekrponssiii // Lludpposoit oOpazoBatensHblii pecype IPR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/85606.html

3. Oxkynesa, I'. JI. JIluneiinas anrebpa. AHanutudeckas reomerpusi: yueonoe nocooue / I'. JI.
OxkyneBa, JI. b. Ilompmmna, H. B. OsuapoBa. —  benropoxa: benropoackuil rocynapcTBeHHbIN
texHosorndeckuil ynusepcutetr uM. B.I'. Illyxosa, ObC ACB, 2020. — 88 ¢. — TekcT: 351eKTpOHHBIH //
Hudposoii o0Opa3oBaTebHbIH pecypce IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. lonoiHUTEJIbHAS JJUTEpaTypa

4, Manbues, 1. A. Dnementsl nuneiiHo# anredpsl. U.1: yueOnoe nocodbue / M. A. Mainbues.
— Hoocubupck: HoBocuOupckuii rocynapcTBennblii yausepeurer, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekcrt: anextponnslii // Lludposoii 06pazoBaTenbHbIN pecypc
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/93564.html

5. [MankuH, A. C. 3agauu ¢ pemIeHUsIMU 1O BBICIIEH MaTeMaTHKe, TEOPUU BEPOSTHOCTEH,
MaTeMaTHYECKOW CTAaTUCTHKE, MaTeMaTHYeCKOMY IPOTPAMMHUPOBAHHIO: Y4eOHOE TMocodme s
OakamnaBpoB / A. C. lllankun, B. A. llankun. — 8-e u3a. — Mocksa: [amxkos u K, 2019. — 432 ¢. —
ISBN 978-5-394-01943-2. — Texkcr: snexrtponnsiii // Lludposoit obOpasoBarenbHbiii pecypc IPR
SMART: [caiiT]. — URL: https://www.iprbookshop.ru/85140.html

7.3. Ilepeyens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHUKANMOHHOI ceTH « IHTepHET»

1. http://www.consultant.ru/— Koucyneratat [Troc

2. http://www.garant.ru/— TapanT

3. [MudppoBoit  obpazoBarenbHbli  pecypc [PR - SMART - peXHM  JIOCTyIa
www.iprbooksshop.ru

4. [IporpammHuoe obecrieueHue st Opranu3anuy KoHdepeHuu
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Pa3nen 8. MarepuajibHo-TeXHUYecKasi 6a3a M1 HH(POPMALMOHHBbIE TEXHOJIOTHH

MarepuajbHO-TeXHHMYeCcKasi 0a3a, HeoOXoAuMasi IJIsl OCYLIECTBJIEHUSI 00pPa30BaTeJIbHOIO
npouecca no JUCHUIINHE:

MarepuanbHO-TEXHHUECKOEe OOecreyeHne AUCUUIUIMHBL «MaTeMaTHKa»BKIIoYaeT B  ce0s
y4eOHble ayIUTOPUM JJIsi TNPOBEICHMS 3aHATUM, IPYNNOBBIX W HMHIUBUAYAJIbHBIX KOHCYJIbTALUMH,
TEKYIETO KOHTPOJIS ¥ IPOMEXKYTOYHOH aTTECTAllUH, CAMOCTOSATEIBHON paboThl 00YJatOLIIXCS.

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

JucuumuimHa MOXKET PealM30BbIBATHCS C MPUMEHEHHEM JUCTAHLIUOHHBIX TEXHOJOTHHA O0y4eHUs.
Crenuduka peanusalMyu AUCUUIUIMHBI C NPUMEHEHUEM AMCTAaHIMOHHBIX TEXHOJOIMH 0O0y4eHus
yCTaHaBJIMBACTCS JIOTIOJIHEHHWEM K paboueil mporpamMme. B dacTm He mpoTuBOpevameil crenuduke,
U3JI0’KEHHOM B JONIOJHEHUH K IIPOrpaMMe, IPUMEHAETCs HacTos1as paboyast mporpamma.

MarepuanbHo-TeXHHUECKas 0a3a, He0OXOoquMast I OCYIIECTBICHUS 00pa30BaTeIbHOTO IpoIiecca
10 JUCLUIUIMHE C IPUMEHEHHUEM IMCTAaHLIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOIMM, BKIIOUAET B CeOs:

KoMmmnbrorepHasi TexHHKa, pacrnojiokeHHas B ydueOHOM koprmyce Muctutyra (yn.Kauunimes, 63,
kabuHeT LleHTpa TuCTaHIIMOHHOTO O0YYEeHHUS):

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

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

3. JMYHBIE AJIEKTPOHHBIE YCTPOMCTBA (KOMIIBIOTEpPHI, HOYTOYKH, IUIAHIIETHl U MHOE), a TaKkKe
CPEICTBA CBS3H IIPENOJaBaTeIel U CTYAECHTOB.

WNHdpopMannoHHbIE TEXHOJIOTHH, HEOOXOMMBIE JJIsi OCYIIECTBICHUsT 00pa30BaTeIbHOIO Mpoiecca
10 JUCLUUIUIMHE C IPUMEHEHHUEM JIMCTAHLMOHHBIX 00pa30BaTeIbHbBIX TEXHOJIOIMH, BKIIOYAIOT B ce0sl:

- cucremaaucrannuonnoroooydenus (CJIO) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- JJIEKTPOHHAs 110YTa;

- CUCTEMA KOMITBIOTEPHOI'O TECTUPOBAHNS;

- Hudposoii oOpazoBatenbublil pecypc IPR SMART,;

- CUCTeMa MHTEPHET-CBSI3U skype;

- TenehOHHAs CBSI3b;

- IporpaMMHOe oOecrieueHue I OpraHnu3alui KOH(PEpEeHIUH.

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

[Ipu mnpoBeneHHM Y4eOHBIX 3aHATUH MO JAUCHUIUIMHE UCIOJNB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, FIEKTPOHHbIE YUEOHUKH U y4eOHbIe TOCOOMs, alallTUPOBAHHBIE K OTPAaHUYEHUSM 370POBbs
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHBl MYJIbTUMEIUWHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHJINTh 3BYK JUIS KaTErOPHM cIa0O0CBIIIANINX 00yJaloMXCs, a
TaK)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBETUUUBAIOT U300pakeHNE B HECKOJIBKO Pa3 U MO3BOJISIOT
BOCIIPHHUMATh YU€OHYI0 MHPOPMALIMIO 00YJaIOIIUMCS ¢ HApYILICHUSIMU 3PEHUS.

[Tpu oOyueHuu JUI] C HAPYLICHUSIMH CIIyXa MCIIONb3YETCs YCHIIMTENb CayXa Ul clabocablIamux
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 (MporpamMmbl, YUeOHUKH, yueOHbIE TOCOOHS, MaTeprabl
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 Ie4aTHou opme;

- B ()OpMe 3JIEKTPOHHOTO JJOKYMEHTA;

IS JIML ¢ HAPYIIEHUSIMH OTIOPHO-BUTATEIbHOI0 annapara:
- B Ie4aTHOU opMme;

- B (hopMe IEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.
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Pa3nen 9. Metoguyeckne ykazanus JAJsi 00y4arOIIHUXCS M0 OCBOEHU IO THCHMIIINHBI
JucuumnuHa «MaTreMaTHKa» 3HAKOMUT CTYJIEHTa C OCHOBAMHM MAaTEMAaTHMUYECKOrO allnapara,
HEOOXOIMMOT'0 ISl PELIEHNS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AJITOPUTMUYECKOE MBIIIUIEHHE, MIOBBILLIAET OO YPOBEHb MAaTEMATHUECKON KYJIbTYpBI.
[Tpy n3yyeHnn AMCUUILNIMHBI HEOOXOIUMO:

— c(hopMHpOBaTh KOMIIETCHIIMM 00Y4aroOIIEerocsi B 00JacTH NPUMEHEHUS] MaTeMaTHYECKUX METOJI0B U
CPEJCTB IPY PELICHNH NPUKJIATHBIX 33714,

— Ha TMpuUMepax MaTeMaTHYeCKMX OOBEKTOB W METOAOB IPOJEMOHCTPUPOBATH CHEHUPHKY
MaTeMaTUK{, HAyuYuTb CTYAEHTOB IpUEMaM MHCCIECIOBAaHMS W pEIIEHUS MaTeMaTU4YecKH
(hopMaTM30BaHHBIX 33]1a4Y;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUHN CTY/ACHTOB IO Ba)KHOMY HAIIPABIICHHIO,
HaXOAILIEMYCs Ha CTIKE SKOHOMHUKH U NPHUKIAJHON MaTeMaTUKH;

— chopMupoBaTh HaBBIKM CaMOCTOATENbHOM paboThI, OpraHU3aLUU UCCIIE0BATENIBCKON paboThI.

Copnepxanue IUCUMIUIMHBL «MaremaTtuka» u3ydaercss B (OpMe JIEKIUOHHBIX M IPAKTUYECKUX
3aHATUH, OpPraHU3alUN CaMOCTOATENbHON paboTbl cryneHToB. CojepkaHue y4eOHOro marepuasia
CTPYIIIMPOBAHO 10 T€MaM, B KOTOpPbIE BKJIIOUEHbI OCHOBHBIE IOHATHS, & TAK)K€ BHJbl JESITEIbHOCTH,
oOs3aTeNnbHbIE I OCBOCHUS CTYAEHTaMU C LEJIbI0 IPUMEHEHHUS B IOCIEAYIOIIEH JeATelIbHOCTH
cneunanucra. s mnoBblmieHus 3(Q@eKTUBHOCTH mpoluecca OOyueHHs] HCHOJb3YIOTCS BO3MOXKHOCTHU
MEXIPEAMETHBIX CBsI3€l NUCHUIUIMHBI «MaTemMaThKay ¢ ApyruMu AUCHUILIIMHAMM.

[TpakTuyeckue 3aHATHUA TNPOBOAATCA C LEIbl0 (HOPMUPOBAHMS KOMIIETEHIMH OO0ydarouiuxcs,
3aKperyIeHUs] IOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CAMOCTOSITEIILHOIO
U3ydyeHUs oOydaroluMucs crneuuanbHol mureparypsl.llpakTuueckue 3aHATHS 1O JUCLMILIMHE
OpraHM30BaHbl Ha OCHOBE MPUHIMIIOB MAKCHUMaJIbHON BOBJIEUEHHOCTH CTYAEHTAa B MPOLECC M3yYCHHS
Mmatepuaia.llpu noaAroToBke K NPakKTUYECKUM 3aHATUSAM CTYJIEHTaM CJIeyeT BHUMATEIbHO [10padoTaTh C
TEKCTOM JIEKLMU, Y4EeOHbIM MaTepHaJIOM PEKOMEH]JyeMOro yuyeOHHKa, pa300paTh pEelIeHUE KIIFOYEBBIX
3aja4, BBINKCATh HEOOXOAMMBIE (DOPMYJIBI, BBIIOIHHUTH 33JaHUSl JUIS CAMOCTOSITENIFHOTO pEHICHUS,
HOJrOTOBUTH BOIIPOCHI, KOTOPBIE BBI3BAIIM 3aTPYAHEHHUS.

CamocTosTenbHas paboTa CTyJI€HTOB MO JUCHUIUIMHE «MareMaTHKa» 3aKII04YaeTcs B 3aKpEIUICHUN
U yriayOJIeHUM 3HaHUM M HaBBIKOB, IMOJYYEHHBIX HA JIEKLIUAX U MPAKTUYECKUX 3aHATUAX, IOJTOTOBKE K
9K3aMEHY, a Takke B (POPMUPOBAHUH CaMOCTOSITEIbHOCTH B IOMCKE U MPUOOPETEHUH HOBBIX 3HAHUH.

CTyZneHT JNOJIKEH CaMOCTOSITEIbHO M3YYUTh JOINOJIHUTEIbHBIA TEOPETUYECKHIM MaTepuall, PelnThb
npeiokeHHbIe 3a1aun. Ecinu TeopeTrnueckuii MaTepuai 1o onpeneinéHHON TeMe YaCTUYHO pacCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JIOJDKeH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJb30BaTh JUTEpaTypy H3
NPUBEIEHHOTO CIHCKA, a TAK)KE PYKOBOJCTBOBATHCS YKa3aHUSIMU U PEKOMEHJAIUSIMU IIpenoaBaress) u
PELINTH BCE TPEUI0KECHHBIE 3a1a4U.

[IpopaboTka mMPONIEHHOTO JEKIIMOHHOTO MaTepHalia SBISETCS Haubojee BaXXKHBIM BUIOM
caMoCTOsTeNIbHON paboThl. YeM riry0xke W mosiHee nMpopaboTaH MaTepuai, TeM Jierde Ipu BBITOJHEHUN
JPYTUX BUJOB CaMOCTOSATENbHOW paldoThl. Cuctemaruueckas, peryispHas pabdoTa Haja MPOWICHHBIM
JEKIIMOHHBIM MaTepuajoM, HayMHasg C TEepBOrO 3aHSATHSA, SBISIETCS HEOOXOIUMBIM YCIOBUEM JUIS
NOHMMAaHHUS MaTEPUAJIOB MOCIEIYIOINX JIEKIIUHA U YCBOSHHUSI MaT€pUaJIOB IPAKTHUECKUX 3aHSATHI.

B xoJ1e moAroTOBKM KaXJ0r0 BOIIPOCcCa HEOOXOIMMO KPaTKO, CXEMAaTUYHO 3a(pUKCUPOBATh OCHOBHBIE
MOJIO’KEHUSI U TE3UChl OTBETa, (POPMYIUPOBKH, 3amucarb QopMyiabl U cuMBobl B TeTpais ans CPC,
peuuTh 3a7aui. Bonpockl, BeI3BaBIINE 3aTPYAHEHUS MIPU CAMOCTOSTENIBHON paboTe, Hy)KHO 3amucarh U
3a1aTh uX npenonasarento. ClIoXHbIe BOIPOCH MOXXKHO BBIHECTH Ha OOCY)KJIEHHE Ha IPAKTHUECKOE
3aHATHE WM HAa WHAWBUAYAIbHbIE KOHCYnbTaluu. [IpuBeTCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTy4YEHHBIX 3HAaHUHN HaxXoUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

J1g MOATOTOBKM K 3aué€Ty, SK3aMEHY CTYAEHTaM CIEIyeT CaMOCTOSATEIbHO H3YYUTh HEKOTOPHIE
pazfensl JUCHUIUIMHBL U BBIMOJIHUTH COOTBETCTBYIOUIME 3aJaHUSl B COOTBETCTBUU C METOAMYECKUMHU
yKa3aHUsAMH JJIs1 CaMOCTOSITENIbHOW paboThl. Pe3ynbTaThl caMOCTOSATENBHOM pPabOThI JTOJMKHBI OBITH
IpeIbsABICHBI IPENOAaBaTENI0 B TEUEHNE CEMECTpPa, 10 Hayalsla CECCHH.

Pe3ynbTaThl MHAWBUIYAIbHOM 5K3aMEHALIMOHHOM pabOTHl OLIEHUBAIOTCS C YYETOM TEOPETHUYECKUX
3HaHWUN MO COOTBETCTBYIOUIMM pazjielaM JUCIHUIUINHBI, TEXHUKH BBIIOJHEHUS! pabOThl, 0ObEKTUBHOCTH
¥ 000CHOBaHHOCTH NMPUHUMAEMBIX PELICHUH B Ipoliecce paboThl ¢ JAHHBIMHU, KaueCTBa O(POPMIICHHUSL.
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B xone ydeGHOTO mporiecca MpOBOIUTCS TEKYIIHA KOHTPOJb, CIIOCOOCTBYIONINN ITOBBIIIICHUIO
3(QPEKTUBHOCTH M KadyecTBa BCEX BHJOB Y4YEOHBIX 3aHATHH, BKIIIOYas CaMOCTOSITENBHYIO paboTy
CTYZICHTOB.
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VY4eOHO-METOIUUECKOE U3IaHUE

Pabouas nporpamma y4eOHOI IUCHUTUIMHBI

MartemaTuka

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

(Damunus, Ums, Omuecmso cocmagumenst)
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