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Pa3zpnen 1. Opranu3anuoHHO-MeTOANYECKHI pa3ae
1.1. Ilesin ocBOEHMSsI AMCIUTIIMHBI
Hucuunnuna «MartemaTuka» BXOIuT B «O0si3aTe/IbHYIO» YacTh JUCHUIUIAH MOATOTOBKHU

oOyvaronuxcsi 1o  HampamieHuto moaroroBku  38.03.03  YmpaBieHue 1mepcoHAaJIoM,
HANPaBJEHHOCTh (MPOoQUIIb) «YnpaBjieHHe TMepPCOHAJIOM B oOTpaciasx u cdepax
AeSITETbHOCTI.

Llenbto aucuMIUIMHbI siBisieTcs GopmupoBanie kommerenuuii (B coorsercteun ¢ ®I'OC BO
U TpeOOBaHUAMHU K pe3yJbTaTaM OCBOCHHS OCHOBHOI MpodeccHoHAIbHON 00pa30BaTeNbHOM
nporpammsl (OITOIT BO)):

OIIK-2. CriocoOeH ocymiecTBIsATh cO0p, 00pabOTKY M aHAIU3 JAHHBIX JUJIS PEIICHUS 3a7a4 B

cdepe ympapieHUs IEPCOHATIOM;
Jeckpunropbl o0menpodeccuoHaIbHbIX KOMIIETEHIHI:
OCBOUTH CTATUCTUYCCKUE MECTOAbI (bOpMHpOBaHI/ISI JaHHbIX U

OIIK-2.1

CrocobeHn
OPUMEHUTh HAmpaBI€HUS W METOJBI

aHanuza UHpOpMaUH

B KOHTCKCTC KOHKPCTHBIX

YIPaABJIEHYECKUX 3a/1a4 C HMCIOJIb30BAHUEM HHTEIUICKTYAIbHBIX HH()OPMAIIMOHHO-aHAINTHYECKUX

CHUCTEM;
OIIK-2.2

aHaJu3a IaHHBIX B cdepe yIpaBiIeHUs EPCOHATIOM.
B pesymbraTe OCBOCHHS ITUCHMIUIMHBI Yy CTYIEHTOB JOJDKHBI OBITh C(OPMHPOBAHEI

HHAUKATOPbI KOMITCTCHIIMM

Crioco0eH ocyIecTBUTh cOop, 00pabOTKy, KOJMYECTBEHHOTO M Ka4eCTBCHHOTO

O0o0menHas TpyaoBas
(pynkuus/ Tpyaosas
bynkuus

Koa m HauMeHOBaHHe
JeCKpUNnTopa
KOMIIeTeHITU I

Kon u HaumMeHOBaHMe MHAUKATOPA
poctuxenus komnerenumii (u3 I1C)

IIC 07.003 CnenuaJjucr 1o
YIPaBJIEHHIO MEPCOHAIOM

B. JlesTenbHOCTh o
00ecneveHunIo epcoHaIoM
B/01.6 C6op undopmamun
0 NOTpedHOCTSAX
OpraHu3anyu B epcoHase

OIIK-2.1 Cnocoben
OCBOUTD
CTaTUCTHYECKUE
MeTO/bI POPMUPOBAHUS
JAHHBIX ¥ IPAMEHUTD
HafpaBJIeHUs 1 METO/IbI
aHayM3a UHpopMauu
B KOHTEKCTE
KOHKPETHBIX
yIpaBJIEHYECKHUX 3314
C UCMOJIb30BaHUEM
MHTEJUIEKTYaJIbHbBIX
MH(OpPMaLIOHHO-
AHAJTUTUYECKUX CHCTEM

OIIK-2.2 Cnocoben
OCYIIIECTBUTH cOOP,
00paboTKy,
KOJIMYECTBEHHOTO U
Ka4eCTBEHHOT'0 aHaIIn3a
JTaHHBIX B cepe
yIpaBJICHUS
epCOHATIOM

3Hnanue:
ncC 07.003 Cnenuajaucr
yYHpPaBJIEeHUIO MEPCOHATIOM

nja-1 OIIK-2.2 TexHonorun u
METOIMKH MOKCKaA, NPUBJICUCHHUS,
noabopa u otbopa nepconana (B/01.6)
NJ-2 OIIK-2.2 Tlopsimox ohopmieHus,
BEJICHUS W XPaHEHUS JOKYMCHTAIIWH,
CBSI3aHHOW C IIOMCKOM, IPHUBJICUCHUEM,
non0opoM U OTOOpPOM KaHAMIATOB Ha
BakauTHbIe 1o/nkHOCTH (B/01.6)
Ymenus:

ncC 07.003 Cnenuaaucr
YIPABJIEHHIO TIEPCOHAJIOM
na-3 OIIK-2.1

mo

mo

PaGorate B

MH(OPMAITMOHHBIX CHUCTEMAX,
WCTIONB30BaTh IM(POBBIE YCIYTH H
cepBHCHl MmO  cOopy, aHamu3zy W
CTPYKTYPUPOBAHUIO nmoTpeOHOCTH

opranusaiuu B kaapax (B/01.6)

na-4 OIIK-2.2 dopmupoBaTh
MPE/UIOKEHUST 10 aBTOMATHU3AlUU |
uudpoBU3aUN ONepaluii U IMPOoLEcCoB
cobopa TOTpeOHOCTH B  MEpCOHaie
(B/01.6)

Hasviku u (unu)onvim oesmenvHocmu.:
InC 07.003 Cneunanaucr
YIPABJICHHIO TIEPCOHAJIOM

mo




UJ-5 OIIK-2.2 IToxroroska
OpeUIoKeHu 1o (OPMUPOBAHUIO
Or/pKeTa Ha TIOUCK, NPUBIICUCHHE,
nooop u oroop nepconaina (B/01.6)
NJI-6 OIIK-2.2 Co6op, conocTaBicHHE,
CTPYKTYpHUPOBaHHUE u poBepKa
UHPOpMAIMU O  KaHOUJaTax  Ha
BaKaHTHBIC JIOJDKHOCTH  (mpodeccun,
cnenuansaoctn) (B/01.6)

1.2. MecTto nucnuninnsl B ctpykrype OIIOII BO
HanpajeHus: moarorosku 38.03.03 YnpasieHue nepcoHaIoM, HANPABJIECHHOCTH (TPO(UIIB)
«YnpaBJjieHUe IePCOHAJIOM B 0TPACJISIX H cepax qeATeTbHOCTH

IIpenmecTByronue JMCHUNIAHBI
(1M CUMIVIMHBL, H3yYaeMble apaJlJieJIbHO)
2 3
Hudopmarika CrarucTuka
DKOHOMETPUKA

Z

Hocaexyronue TUCHUNITAHBI

MeToapl ONTUMHU3AIUH
3KOHOMI/IKO-M3T€M3TI/I‘-ICCKI/IG MCTOABI U
MOJICTN

MaremaTnueckue METO/JbI B YIIPaBJICHUHU
DKOHOMHUYECKHI1 aHAIIN3
Makpo3KOHOMUKA

MeToap! IPUHATHUS YIIPABIEHISCKIX
pereHun

[TocnenoBarenbHOCT, (OPMUPOBAHUS KOMIETCHIIMH B YKa3aHHBIX TUCIUIUIMHAX MOXET OBbITh
M3MEHEHA B 3aBUCUMOCTH OT (POPMBI M CpOKa 00yUeHHs, a TAKXKE MPENoJaBaHus C UCIIOIb30BaHUEM
JTUCTAHIIMOHHBIX TEXHOJOTUH 00yUYeHUSI.

No|g B~ WINIP-

8.

1.3. HopmaTuBHasi JOKyMeHTalUs

Pabouas mporpamma y4eOHOM JUCIUTUIMHBI COCTaBIEHA HA OCHOBE:
- @enepa’abHOr0 TrocylapCTBEHHOIO O00pa30BaTEIbHOIO CTAaHAAPTa BBICHIETO0 OOpa3oOBaHMS IO
HarnpaBieHuto noarotoBku 38.03.03 Ynpa/ieHue mepcoHa oM, HANPABJIEHHOCTH (NMPoduIb)
«YnpasJ/ieHHe NIePCOHAJIOM B 0Tpac/sAX U cepax 1esiTeJIbHOCTHY,
- VYyebnoro mnana HanpasieHuss 38.03.03 VYmnpaBieHue mnepcoHANOM, HANpPaBJIEHHOCTH
(mpoduab) «YnpasiieHHe MepPCOHATOM B OTpacisix M cdepax aesareabHocTw» 2026 rona
Habopa;
- O0pa3ma paboueii mporpamMmMbl yaeOHo# nucuurunabl (nmpukasz Ne 27-O ot 01.02.2021 r.).



Pasznea 2. TemaTuyeckuii mjian

Ounasi popMma 00yueHus (MOJTHBIH CPOK)

Pa:mem)l, TEeMbI TUCHHUILIMHBI

TpyaoemkocTb

Bcero

AyIuTOpHBIE 3aHATHS

J

13 (J13, C3)

CPO

Kon nngukaropa
U JeCKpunTopa
JOCTHKEHU S
KOMIIeTeHIINIi

2

3

4

5

6

7

Pazgen 1. Jluneiinas aaredpa c

IJIECMCH

TaMM AHAJINTHY€CKOH reoMeTrpumn

Martpuiipl ¥ OTIpeAeTUTENTN

10

2

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

Cucrembl JIMHEMHBIX
anreOpandecKuX YpaBHEHHUH.

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

DIeMeHTBI BEKTOPHOH aIreOphI

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
WJI-6 OTIK-2.2

MHuorouieHsl. KommtexkcHbie

quciia.

10

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

JluneiiHbIe OTOOpaKEHNS

12

WJI-1 OIIK-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

OeMEHTHI AHATUTHYECKON

TEOMETPHUH.

14

WJI-1 OIIK-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

Pa3zgen 2. MaremMarudyeckuii aHAJIN3

OYHKIMY OTHOU JCHCTBUTEIBLHOM
TIepEMEHHOI

10

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




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

[penen hyHKIIM.
HenpepsBHOCTS PyHKINH.

16

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

JuddepeHimansHoe  UCUKCIICHHE
(YHKIHMM OJTHOM TIEPEMEHHOM.

20

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

10

WnrerpansHoe HCUMCIIEHHE
(HeonpeneneHHbII WHTErpaj,
OIpEICTICHHBI MHTErpajl U €ro
TIPHJIOMKEHIIS)

22

10

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

11

JuddepeHimanbHbie ypaBHSHUS.

20

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

12

Psnl

16

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

DyHKIMK HECKOJIbKUX

TIepPEMEHHBIX.

18

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. Teopusi BeposiTHOCTeH 1

MaTeMaTH4YeCKad CTATUCT

HKa

14

CityyaiiHble cOObITHS

14

4

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

15

Ciry4aiiHbIe BETMYHBI

14

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




WJI-6 OTTK-2.2

DrIeMeHTBI MATEMATHYECKOM Na-1 OIK-2.2
CTaTUCTUKHI NJ-2 OIIK-2.2
Na-3 OlK-2.1
16 1“1 2 8 H§-4 OIK-2.2
4 Na-5 OlIK-2.2
NJI-6 OIIK-2.2
Buja npoMe:xyTo4HOM aTTecTanMuU
3auyér — 1 cemecTp
IK3aMeH - 2 ceMecTp 54
Hroro 288 64 64 106

OuHo-3204Hasi popMma 00y4eHUs (IOJTHBII CPOK, YCKOPEHHOE 00y4YeHHe, I0JHOEe YCKOPEHHOe
o0yueHme)

Pa3zaenbl, TeMbI U CIUILIMHBI

TpynoeMKOCTb

Bcero

AyIuTOpHBIE 3aHATHS

JI

3 (JI3, C3)

CPO

Konx nngukaropa
U IeCKpUnTopa
JOCTHIKEHH S
KOMIIeTeHI[H i

2

3

4

5

6

7

Pasnea 1. JIuneiinas aareopa c

3JIEMCEH

TaMH aHAJINTHYECKOH reoMeTpumn

Martpulipl 1 OnpeaenuTenu

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 JIMHEMHBIX
aNreOparIecKiX ypaBHEHH.

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

OJeMeHTBI BEKTOPHOH anreOpbl

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
WJ1-6 OTIK-2.2

MHuorouieHsl. KommtexkcHbie

quciia.

12

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

Jlvmetiable oToOpayKeHHs

12

12

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

DIIeEMEHTEI AHAJINTHYECKOM

TEOMETPHUH.

14

10

WJI-1 OTTK-2.2




WJ1-2 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

OYHKIMH OIHON JNEHCTBUTEIBHON
MEPEMEHHON

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.
HenpepbiBHOCTH yHKIHML.

14

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

JnddepeHmaibHoe  UCUHCTICHIE
(YHKIIMH OJTHOM TIEPEMEHHO.

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
WJI-6 OTIK-2.2

10

Warerpaisaoe WICUHCIICHHE
(HeorpeIeNeHHbII WHTErpa,
OTIPE/ICNIEHHBIA HMHTErpal U €ro
TIPHIIOKEHUS)

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

11

JuddepeHimanbHbie ypaBHEHHS.

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

Panpl

16

12

WJI-1 OIIK-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

13

DyHKIMn

TMECPEMCHHBIX.

HECKOJIbKHX

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. Teopusi BeposiTHOCTeH 1

MaTeMaTH4YeCKad CTaAaTUCT

HKa

14

CityyaiiHble COObITHS

14

2

2

10

WJ-1 OTIK-2.2
WJI-2 OTTK-2.2




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

15

CiyyaliHbie BETMUMHBI

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

16

DIIEMEHTEI MaTeMaTUYECKOM
CTaTUCTUKH

14

10

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

Buja npoMe:xyTo4HOM aTTecTAlMU

3auér

IK3aMeH

54

Hroro

288

32

32

170

3aounas popma o0yuyeHus (MOJHBIN CPOK)

Pa3zaenbl, TeMbI U CIUIIIMHBI

TpynoeMKOCTb

Bcero

AyIuTOpHBIE 3aHATHS

JI

3 (JI3, C3)

CPO

Konx nngukaropa
U IeCKpunTopa
JOCTHIKEHUS
KOMIIeTeHI[H i

2

3

4

5

6

7

Pazgen 1. JIuneiinas aaredpa c

3JICMCH

TaMM AHAJINTHYECKOH reOMETpuHn

Marpuiibl v onpeneuTeny

14

2

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

Cucrembl JIMHEMHBIX
aNreOparIecKiX ypaBHEHH.

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
WJ1-6 OTIK-2.2

DJeMeHTBI BEKTOPHOH anreOpbl

18

18

WJI-1 OITK-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

15

15

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




NJ-6 OIIK-2.2

Jluneiinble OTOOpaKeHUS

15

15

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

DIIeEMEHTHI AHAJINTHYECKON

TeOMETPUH

20

20

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

Pa3zgen 2. MaremaruuecKuii aHAJIN3

OYHKIMY OTHOW JEUCTBUTEIBLHOM
MIEPEMEHHOI

20

20

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

penen (yHKIH.
HenpepsiBHOCT (QyHKIIMN

21

17

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

JnddepeHimanbHoe  UCUKCTICHIE
(YHKIV OJTHOH TTepeMEHHOM.

21

17

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
NJ-6 OIIK-2.2

10

UnrerpansHoe HCUMCIIEHHE
(HeorpeIeNeHHbII UHTErpal,
OTIPE/ICNIEHHBbI HMHTErpaJl U €ro
HPUJIOKEHUS )

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

11

JuddepeHimaibHble ypaBHEHHs

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
NJI-6 OIIK-2.2

12

Panpr

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

Oynxpn HECKOJTBKUX

20

20

NJ-1 OIIK-2.2

10




TIEPEMEHHBIX

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

Pa3nes 3. Teopust BeposiTHOCTe# 1

MaTeMaTH4YeCCKasd CTaAaTUCT

HKa

14

CityualiHble COObITHS

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

15

CityyaiiHble BETMUYHHBI

12

12

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

16

7IeMEHTHI MATEMATIYECKON
CTaTUCTUKHU

12

12

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

Buja npoMe:xyTo4HOM aTTecTAaNMU

3auér

IK3aMeH

4
9

HToro

288

10

10 255

3aounas popma o6yuenus (yCKOpeHHOe 00yueHHe, 0JHOEe YCKOPEHHOEe 00yYeHne)

Pa3nennl, TeMbI JUCIUILIHHBI

TpyaoemkocTh

Bcero

AyIuTOpHBIE 3aHATHS

JI

3 (JI3, C3) CPO

U IeCKpUNTOpa
JTOCTH KEHHUS
KOMIIeTeHIU i

2

3

4

5 6

7

Paznen 1. Jluneiinas aaredpa c

IJIEMCH

TaMM AaHAJIMTHYECKOH reoMeTpumn

Marpuiis! 1 OnpeAeUTeNnn

11

10

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

CucreMsl JIMHEMHBIX
ameOpandecKiX YpaBHEHHH.

13

10

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

DJeMeHTBI BEKTOPHOH anreOpbl

18

18

WJI-1 OTK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2

11

Kon unagukaropa




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

MHorouwieHs!. KomrmtexcHnie

quciia

14

14

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

JluneiiHbIe 0TOOpaKEHNS

16

16

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

OeMEHTHI AHATIUTUYECKOMI

TEOMETPHH

20

20

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

Pazpen 2. MaTreMaTHUecCKUid aHAIN3

DYHKIMK OTHOM JIEUCTBUTEIILHON
TIEPEMEHHOM

18

18

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

[penen (hyHKIWM.
HenpepbiBHOCTS QyHKIHM

20

18

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

JuddepeHimaibHoe  UCUKCTICHIE
(YHKLIMH OJTHOM TIePEMEHHO.

22

18

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

10

HurerpansHoe VICYHCIICHHE
(HeompeneIeHHBII HHTETPa,
ONPEIIENICHHBI MHTErpajl W €ro
TIPUJIOXKEHUS)

20

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

11

Juddepenimansapie ypaBHEHHS

21

21

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

12




Pszel NJI-1 OIIK-2.2
N/I-2 OIIK-2.2
NJ-3 OIIK-2.1
n/1-4 OIIK-2.2
NJ-5 OIIK-2.2
NJI-6 OIIK-2.2

12 18 18

DyHKIMH HECKOJTBKHX NJ-1 OIIK-2.2
TIICPEMCHHBIX NA-2 OIK-2.2

NJI-3 OIIK-2.1
13 20 20 | Y114 OTIK-2.2
NJI-5 OIIK-2.2
NJ-6 OIIK-2.2

Paznen 3. Teopusi BeposiTHOCTEH U MaTeMaTHYeCKasi CTATHCTHKA

CirydaiiHbie COOBITHS Na-1 OlIK-2.2
Na-2 OlK-2.2
Nna-3 OlK-2.1
-4 OIIK-2.2
Na-5 OIIK-2.2
NJI-6 OIIK-2.2

14 14 14

CydaifHble BeJIMIMHBI Na-1 OlIK-2.2
Na-2 OlK-2.2
Nna-3 OIK-2.1
-4 OlIK-2.2
Na-5 OlIK-2.2
NJI-6 OIIK-2.2

15 18 18

DIeMEeHTBI MATEMATHYECKOH NJa-1 OIK-2.2
CTATUCTUKH Na-2 OIIK-2.2

nJ-3 OIK-2.1
16 16 16| W4 orK-2.2
nJ-5 OIlK-2.2
-6 OIIK-2.2

Buja npoMe:xyTo4HOM aTTecTAalMU
Ik3aMeH 9

Hroro 288 8 4 267

Paznen 3. Conep:xanue TMCHHUIIHHBI
3.1. ConepxaHue TMCUMILTUHBI

Paznen 1. JIuneiiHas aiaredpa ¢ 3JieMEHTaAMM aHAJIMTHYECKON reoMeTpuu

Tema 1.MaTpunbl 1 onpeaenuTe N

Martpunpl. Buasr marpun. Onepanuu Hag marpuuamu. OnpeaenuTeny U UX CBOWCTBA.
MuHOpSI 1 anredpanydeckue JONOJHEeHUs. Boraucienue onpenenuTenei n-ro nopsaka.

OO6parHas Matpwuia, €€ cBoiicTBa. Heobxonumoe M TOCTaTOYHOE YCIOBUE CYIIICCTBOBAHUS
o0paTHOM MaTpulbl. AJITOPUTM BBIYMCIECHUS OOpaTHOM Marpuil. Panr wmarpuiel. Panr
CTyneH4aTroil marpuibl. HemsMeHHOCTh paHra mpu 3JIEMEHTapHBIX MPeoOpa30BaHUSIX MaTpPULIBL.
Kpurepuii muHeliHON HE3aBUCUMOCTH CTPOK (CTOJIOIOB) MaTpuIlbl. Teopema o paHre MaTpHIIbL.

Tema 2. Cucrembl TuHeHHBbIX anredpanyeckux ypapuenunii (CJIAY)

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

Merton [Maycca. Cructembl m TUHEMHBIX YpaBHEHUM C n mepeMeHHbIMU. Teopema Kponekepa-
Karmemnmm o CoBMECTHOCTH CUCTEMBI YpaBHEHUH.
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OpHoponHas cucTeMa JIMHEHHBIX ypaBHEHMH, €€ cBoiicTBa. DyHIaMeHTalbHasi CUCTEMaA
peweHuii. TeopeMa O (yHIaMEHTaIbHBIX PELICHUAX OJHOPOAHOHN cucrteMbl. OOiee peieHue
CHUCTEMBI HEOJHOPOIHBIX JTUHEHHBIX YPaBHECHUI.

Mopens JleoHThEeBa MHOIOOTpacieBOl 3KOHOMUKHU. [IpomyktuBHble Monenu JleoHTheBa.
Kpurepun npoaykTHBHOCTH.

Tema 3. DJIeMeHTbI BeKTOPHOM aJ1redpbl

CkansipHble M BEKTOpHbIE BeJWYMHBL. JIMHEWHbIE onepanuu HaJx Bekropamu. KoopauHatel
BEKTOpa. YTOJI MeXAY ABYMs BeKTOpaMmHu. IIpoekius BekTopa Ha OCb U COCTABJIIOLIAs BEKTOPA 110
ocu. BekTopbel B TpéXMepHOM HpocTpaHCTBE. Pa3noxeHue BEKTOpa Ha COCTABISIOLIME IO OCAM
KoopauHat. Hanpasistromue KocuHychl BekTopa. OpTOHOPMUPOBAHHBIN Oa3Hc.

VY cnoBue KOJUIMHEAPHOCTH JIBYX BEKTOPOB.

CkansipHO€ IpPOU3BEIEHUE BEKTOPOB M €ro CBOIcTBa. BekTopHOE mnpou3BencHuE, €ro
cBoiicTBa. CMeENIaHHOE MPOU3BENCHUE TPEX BEKTOPOB, €r0 CBOICTBA, N€OMETPUUYECKUN CMBICI.
VYcnoBue KOMIUIAHAPHOCTH TPEX BEKTOPOB.

[loHsiTHE JMHEHMHOrO0 BEKTOPHOIO MPOCTPAHCTBA. BekTop B N-MEPHOM HPOCTPAHCTBE.
JluHeliHasT 3aBHCMMOCTh W HE3aBUCHUMOCTh BEKTOPOB. Pa3MepHOCTP W 0a3uc BEKTOPHOTO
npocTpancTBa. PasnokeHue Bektopa mo 6asucy. Matpuiia mepexoia K HOBOMY Oasucy W ee
cBoiicTBa. Jluneitnpie moampocTpaHcTBa. EBKIMmoOBO mpoctpaHcTBO. CBOMCTBA JJIMHBI BEKTOpA.
OpTOHOpPMHUpPOBaHHAsA cUCTEMa BEKTOPOB. OpTOrOHAJIbHOE JI0IIOJIHEHHE, €r0 CBOICTBA.

Tema 4. Muorowiensl. KommiexkcHbie ynciia. (3jeMeHTHI BbICHIeH aaredpol)

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

Kommekcubie uncna. OcHoBHBIE onpeaeneHus. KomIuiekcHas miocKoCTb.

AnreOpandeckas GopmMa KOMIUIEKCHOTO Yucia. JIeWCTBUS ¢ KOMIUICKCHBIMH YHCIIAMH.
Tpuronomerpuueckas popma koMriekcHoro ymcina. [lokasarenpHas ¢opmMa KOMIIEKCHOTO YHCIA.
Crenenp KoMIUIeKCHOTO yrciia. KopeHs N-il CTeneHn U3 KOMIUIEKCHOTO YHUCIa.

Tema S. JIuHeliHbIe 0TOOpPaKEHUS

JIuneitble oroOpaxeHusi. OCHOBHbIE MOHATHUS. JIMHelHbIe omepaTopbl U UX CBOICTBA.
Martpu1ibl oniepaTopa B pa3HbIX 0azucax.

CoOcTBeHHBIE BEKTOPbI U COOCTBEHHbIE 3HAuU€HMs JIMHEHHOro omeparopa. He3aBucumocTsb
coOCTBEHHBIX BEKTOPOB. CuMMeTpu4HbIi oneparop. OpTOroHaaIbHOCTh COOCTBEHHBIX BEKTOPOB.

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

Tema 6.9;1eMeHTHI AHATUTHYECKON reoMeTpuH

[IpsiMast Ha TUIOCKOCTH. Y paBHEHHUE MPSIMOIL ¢ yrIIoBBIM K03 duienToM. Ob1iiee ypaBHEHNE
IPSIMOM M €ro 4acTHble ciaydau. Touka mepecedeHus NpsMbIX. YPaBHEHUE NMPSAMOM, NMPOXOAAIIEH
yepe3 JaHHYIO0 TOYKY B 33JJaHHOM HaIpaBJICHUM. YPaBHEHUE ITydKa MPSMBIX. YpaBHEHHE INPSIMOU,
MpOXOAsIIel Yepe3 JABE JaHHble TOYKU. BbluucieHue yriia Mexay ABYMS HpSMbIMH. Y CIOBHUS
NapauIeIbHOCTH U NEPIEHANKYISIPHOCTH ABYX NPAMBIX. PaccTosiHME OT TOUKU 10 MPSMOIA.

Kpusbie Broporo nopsaka. OKpyXKHOCTb, JUIMIIC, TuniepOona u napabona (MX CBOWCTBA U
KaHOHMYecKue ypaBHeHUs). IlpuBenenue oOmero ypaBHEHHMs KpPHUBOM BTOPOro TOpsIKa K
KaHOHMYECKOMY BUJLY.

[lmockoctb. YpaBHeHHE NOBEPXHOCTH. HOpMasibHBIM BEKTOp IUIOCKOCTU. Y paBHEHUE
IUIOCKOCTH, TPOXOAsIIed 4Yepe3 JaHHy0 Touky. OOlnee ypaBHEHHME IUIOCKOCTH W €ro 4YacTHbIE
cilydad. YTol MEXIy IUIOCKOCTSIMH. YCIIOBHS MapajlIeIbHOCTH M TEPHEHIUKYISIPHOCTH JIBYX
mIockocTer. Touka nepecedeHus TpEX MIOCKOCTEM.

[Ipsimass B mpoctpancTtBe. OOmme ypaBHEHHs NpsMol. BekTopHoe ypaBHEHHE HPSIMOM.
[Tapamerpuueckue ypaBHeHHs TpsiMol. KaHOHMYECKHE ypaBHEHHUsI NPSAMOH. YpaBHEHHS MPIIMOi,
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[IPOXOJAILEH 4Yepe3 IBE TOYKU. YTOI MEXIYy ABYMs MPAMBIMU. YCIIOBHs IApaLUIEIbHOCTH H
NEPIEHINKYIIPHOCTH MPSIMBIX.

[IpsiMast ¥ IJIOCKOCTH B IPOCTPAHCTBE. Y CIOBUSA NAPAJLICIBHOCTA U NEPIECHAUKYIIPHOCTH
OpsAMOM M IJIOCKOCTH. Touka mepecedeHuss HMpsMOM € INIOCKOCThIO. PaccTosHmMe OT TOYKM 10
MII0CKOCTH. [1ydoK miockocTeil.

Pa3nen 2. MaremaTnueckuii anajams

Tema 7. DyHKUMH OHOM 1eiiCTBUTEJIbHOM MepeMeHHOI

[Tonsitue muoxectBa. Jlormyeckue cumBosibl. Onepanuu Hajg MHOXKeCTBaMH. YHCIOBBIE
MHOkecTBa. [lonstue ¢ynkiuu. CrnocoOwl 3amanus GyHKIud. OCHOBHBIE CBONCTBA (YHKITUH.
OcHOBHBIE 37IeMeHTapHbIe (PYHKIMU U UX TPapUKH.

Onementapable ¢yHkuuu. OOparHas ¢yskmms. CrnoxHas ¢yaknua. Knaccudukamms
¢ynkuuii. [IpeobpazoBanue rpaduko. HesBubie pynkimu. OyHKunu, 3a1aHHbIE TapaMETPHUUECKU
U B MOJISIPHBIX KOOPJIMHATAX.

Tema 8.I1penes pynkuun. HempepbsiBHOCTD QyHKIMIT

[Ipenen 4ucaoBOM TMOCHEAOBATENBHOCTH W €ro reoMeTpudeckuid cmbica. Ilpenen
MOHOTOHHOM OTpaHWYeHHOH mocneaoBatenbHocTU. Yncno e. Hatypaneusie norapudmsl. Ilpenen
¢GyHKIIMY B 0€CKOHEUYHOCTH U B TOUKe. OJJHOCTOPOHHUE MPeeibl (PYHKIHUH.

beckoneuno manbie pynkiuu. OrpannueHHbie QyHkuud. beckoneyno Oompiiye QyHKIUN U
UX CBSI3b C OECKOHEYHO MaJIBIMHU (DYHKIHSMHU.

OcHoBHBIE TeopeMbl O mpenenax. [IpusHaku cymecrBoBanus npezena. [lepBeiid 1 BTOpoit
3aMeyvarenbHbIe peaenbl. CpaBHEeHHE 0ECKOHEYHO MajbX (DYHKIMHA. DKBHBAIEHTHBIE OECKOHEYHO
MaJible PYHKIIUU.

HenpepbiBHOCTD (DyHKIIMM B TOYKE W HA cerMeHTe. TOYKH pa3pbiBa M MX KIacCHU(pHUKAIIHSA.
Omnepanmu HajJ HEMPEpbIBHBIMU GYHKIUAMH. HenpepbIBHOCTD 31eMeHTapHbIX QyHKIMH. OCHOBHBIE
CBOMCTBA HEMPEPHIBHBIX (PYHKIIUM.

Tema 9./InpdepennuanbHoe ucuncienne (GpyHKUMil 0HOI MepeMeHHO

[Ipupamienue aprymeHTa M mnpupaiieHue (yHKIMU. 3afayd, OPUBOJAIIME K HOHSATHIO
npousBoaHoil. Onpenenenue npousBoaHoil. Juddepennupyemocts ¢pyHknuu. ['eomerpuueckuii u
MEXAHUYECKUI  CMBICI  MPOU3BOAHOM.  3aBUCHUMOCTb  MEXJAY  HEIPEPBIBHOCTBIO  H
muddepenuupyemoctbio ¢yHkiuu. IlpaBuna muddepentuponanus. IlpousBonHas clIoXHOW H
oOpartHo# QyHKIMA. [Ipon3BOAHBIE OCHOBHBIX 3JIeMEHTapHbIX (QyHKIMH. Tabauiia NpOU3BOAHBIX.

Juddepennupoanue HesBHbIX (QyHKuud. [uddepenuupoBanue QyHKIUH, 3aJaHHBIX
[apaMeTPUUYECKH. YpaBHEHHME KAacaTeJbHOM M HOpMald K KpuBoil. IIpom3BoaHble BBICIIMX
NopsAAKOB. MeXaHMYeCKUi CMBICIT TMPOU3BOJHONW BTOPOrO MOPSAIKA. DKOHOMHYECKHUN CMBICI
IPOM3BOJHOM (IpeebHbIE BETUYUHBI, YTACTUYHOCTD (DYHKIIUH).

Huddepennuan QyHkunu U ero reomerpuueckuil cmeicia. CpoiicTBa auddepenimana.
Huddepenunan cnoxuoit pynkumu. MaBapuantHocTs Gopmbl nuddepennmana. Auddepenmanst
BBICILIUX MTOPSIKOB.

Hexoropsie Teopembl o auddepeHumpyembix (yHKIuax: teopema depma, Teopembl O
cpennem 3HadeHuu (Pomns, Jlarpamxka, Komm). ®opmyna Teitnopa. PaznoikeHue HEKOTOPBIX
bynkuuii mo popmyne Maxnopena. IlpaBuiio Jlonuranst packpbITHs HEONpeaeNEHHOCTEH.

HeobOxoaumpbie u J0oCTaTOYHbBIE YCIOBHS BO3pacTaHus U yObiBaHUs QpyHKIMH. Heobxonumoe
U JIOCTaTOYHbIE YCIIOBHS CYLIECTBOBaHMs OHKCTpemyMma (yHKiuu. Haubomblee U HauMeHbIIee
3HayeHUs PyHKIuH. BrIMyKIoCTh U BOTHYTOCTH rpaduka GyHkumu. Touku mepernda. ACUMITOTHI
rpaduka Gyakuu. OO1mas cxema uccieioBanus GyHKIUHN U IIOCTpoeHHe e€ rpaduka.

[IpubnkeHHOe pelieHne ypaBHEHUH (HaxoXKIeHHe Trpy00 MNPUOIMKEHHBIX 3HAYEHHH
KOpHEH TrpaduyeckuM METOJIOM, YTOYHEHHWE HAWJCHHBIX 3HAUYCHMH KOPHEH METOJOM XOpA U
KacaTeJbHBIX).
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Tema 10.UnTerpasibHoe HcUncIeHNe (HeonpeaeJeHHbII HHTerpaJl, onpe/e/JeHHbIil
HHTErpaJl M ero NpUJIoKeHus )

[lepBooOpa3nass QyHKIMM ¥  HeompeaeneHHbI wuHTerpas. (OCHOBHBIE CBOWCTBA
HEOINPEIEJICHHOr0  uHTerpasia. Tabnmuma  OCHOBHBIX — HMHTErpasioB.  OCHOBHBIE  METO/IBI
MHTETPUPOBaHUs (METOJ Pa3iOkKEHUs, METOJ 3aMEHbl IEPEMEHHOM, METOJ MHTEIPUPOBAHUS IO
YacTsIM).

WuterpupoBanne panuoHaNbHBIX  (yHKIMA. MHTErpupoBaHHE TPUTOHOMETPHUECKUX
GbyHKIHIA. WNuTerpupoBaHrie HEKOTOPHIX HppalUoOHalbHBIX GyHKIMA. WHTerpanbl, He
BBIPA)KAIOIINECS Yepe3 dJIeMEeHTapHbIe (PYHKIHH.

3ajauun, NpUBOJALLME K ONpeAeIEeHHOMY HHTerpaity. MHTerpanbaas cymma. OnpeneneHHblin
UHTETpajl U €ro IeOMETPUYECKUN CMbIcH. Teopema CyleCTBOBAHUS OIPEAEIEHHOIO HMHTErpaa.
OCHOBHBIE CBOWMCTBa OIpEEIECHHOro uHTerpaia. Teopema o cpeaHeM 3HaueHUU. OnpeaesIeHHbIN
MHTETpajl C MEPEMEHHBIM BEPXHHUM IIPENEIOM U €ro MpoU3BOJHAs MO 3ToMy mpeneny. dopmyia
Herorona-J1eitOauma.

OCHOBHbIE METOJbl BBIYMCIEHHUS  ONPEJECIIEHHOIO0 HHTErpaia (3aMeHa MEepeMEHHOH Hu
UHTETPUPOBAHME MO 4YacTSIM B ONpeAeNEHHOM HHTErpajie). [ eoMmerpuueckue MPUIOKEHUS
onpeaenéHHoro uHrerpaina. HecodctBennnsle nuterpansl. VMcnoap3oBaHue MOHSTHS ONPEAEIEHHOTO
MHTErpajga B 3JKOHOMUKE.

Tema 11.Iuddepennunaibubie ypaBHeHUs!

Huddepenmansapie  ypaBHeHUs. OCHOBHBIE TOHATHS. 3alaud, MNPUBOAIINE K
muddepernunansHpiM ypaBHeHUsAM. uddepennuanbable ypaBHeHUsT IepBoro mnopsaka. Pemienue,
rpaduk pemeHuss (MHTETpaibHas KpuBas). [eomerpudeckuid CMbICT TU(PEepeHINATEHOTO
ypaBHeHus. M3oknuna. Ob1ee u yactHoe peleHus. Teopema o CyIeCTBOBAHUHU M €IMHCTBEHHOCTH
pelieHus.

VYpaBHEHHsA TMEpPBOro MOpPSJIKAa C pasfeisIOIUMHUCT TepeMeHHbIMU.  OIHOpPOIHBIE
muddepeHnnanbHble ypaBHEHUS MepBoro mopsijaka. JluneitHsle audd@epeHanbHple ypaBHEHUS
HepBOro mopsjka. YpaBHeHHe bepHymnu. YpaBHeHHME B MOJHBIX Aud¢epeHImanax. YpaBHEHUS
Jlarpanxxa u Knepo.

Huddepennmanpaple  ypaBHEHUs  BBICIIMX  TOPSAAKOB.  YpPaBHEHHS, JOMYyCKarollue
MOHWKEHHE nopsiika. JInHeliHble oHOpoAHbIE MU hepeHIMaTbHbIE YPaBHEHHS BTOPOTO MOPSAIKa C
NOCTOSHHBIMU KO3(durmentamu. JluneitHsle onHOpoaHble auddepeHanbHble ypaBHEHUs N-To
nopsiika ¢ TOCTOSIHHBIMH ko3¢ duuumentamu. JIuHeliHble HeoqHOpOAHbIE aupdepeHIraIbHbIe
YPaBHEHHUS BTOPOTrO  IOPsJIKa C TOCTOSHHBIMH  KO3((UIMEHTaMHU. Hcnonbs3oBanue
muddepeHInanbHbIX YpaBHEHUH B SKOHOMUYECKON TUHAMUKE.

Tema 12.Paabl

UYucnossle psaasl. OcHOBHBIE NOHATHA. Psin reomerpuueckoi mporpeccun. CXOAMMOCTb
psaaa. Ilpocreiitie cBoiicTBa YUCIOBBIX PsAa0B. HeoOXoauMblil MpU3HAK CXOJUMOCTH YHCIIOBOTO
psana. I'apmonndeckuit psan. Jlocraroynsle NpU3HAKA CXOAUMOCTH 3HAKOIIOJIOKUTENBHBIX PSAILOB:
IpU3HAK cpaBHEeHMs, npusHak JlamamOepa, uHTErpaibHbIi npu3Hak Komm. 3Hakouepemyromuecs
psnel, npu3Hak JleiiOnuia. 3HakonmepeMeHHble psiabl. JlocTaTouHBId MPHU3HAK CXOJUMOCTH
3HaKOMEPEeMEHHOTo psiia. AOCOIIIOTHAS U YCIIOBHAS CXO0AUMOCTh. OCTAaTOK psAsia U €ro OLEHKA.

OyHKMoOHANBHBIE pAabl. O0JIacTh cXOAMMOCTH (YHKUIMOHANbHOrO psiaa. IIpaBuibHO
cxopsmuecs: QyHKIMOHAIBHBIE PSI/IbI U UX CBOMCTBA.

Crenennble psapl. OOmacTb CXOQUMOCTH CTemeHHoro psiza. Teopema Abens. Pamguyc
CXOJIMMOCTH, HMHTEpBal cxoaumocTu. (CBOWCTBAa CTENEHHBIX psAaoB. Paznokenue (yHKIMA B
crereHHble psinapl. Psn Teitnopa. Pa3nojkeHre HEKOTOPBIX JJEMEHTapHBIX (YHKUUH B pPsIbl
Tennopa n MakiiopeHa.

Tema 13.@yHKIIMU HECKOJIbKHUX MepeMEeHHbIX
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OyHKIIMHM HECKOJIBKUX MepeMeHHbIX. OCHOBHBIC MOHATHSA. DYHKIMS IBYX MEPEMEHHBIX U €€
obnacte ompeneneHus. I'padux PyHknum AByx mepeMeHHbIX. [loHsTHE O MHOXKECTBE (JIMHUM)
ypoBHA (YHKUMH [BYX IE€PEMEHHbIX. DKOHOMHYECKHE wWuTocTpamu (QyHKIMU crpoca u
npeioKeHns, (QYHKIHS TOJE3HOCTH, Mpou3BoAcTBeHHas (yHkuus). [Ipenen m HempepbIBHOCTH
(GyHKIMM HECKOJBbKHX mepeMeHHbIX. [lonarue oOmactu. Touku paspeiBa. CBoiicTBa (DyHKIIHIA,
HENPEPHIBHBIX B OTPaHUYCHHOM 3aMKHYTON 00J1acTH.

YacTHble MPOU3BOAHBIE. ['€OMETPUYECKUN CMBICI YaCTHBIX MPOU3BOAHBIX (YHKLIMHU JBYX
nepeMeHHbIX. YacTHble MPOM3BOAHBIE BhICHIMX NOpsakoB. [lomublil auddepenuman QyHKuUN
HECKOJIbKHX NepeMeHHBIX. JJuddepeHunpoBanme ca0xKHbIX U HesiBHBIX QyHKmid. Anuddepenmanst
BbICIIUX MOPAIKOB. [IpousBonHas no Hampasienuto. ['paauent ¢pynkuuu. KacatenpHas miockocTh
¥ HOpMAaJIb K TIOBEPXHOCTH.

OkcTpeMyM (QYHKIMH JABYX IepeMeHHbIX. HeoOxonumble M JOCTaTOYHBIE YCIOBUS
CYIIECTBOBaHUS dKcTpemyMa. Hanbomnbiee 1 HauMeHblee 3Ha4eHUs] (DYHKIMU JIBYX TEPEMEHHBIX.
VYcnoBublii 3kcTpeMyMm. Meton MHoxuTenen Jlarpanyka. OyHKIUMM HECKOJIbKHX IEPEMEHHBIX B
YKOHOMHMYECKOU TEOPHUHU.

DNeMEeHTHl UHTErPaIbHOI0 UCUMCICHUS i1 (PYHKIIMI HECKOJIBKUX nepeMeHHbIX. [loHsTHeE,
CBOWCTBA W OCHOBHBIE METOJbI BBIYUCICHHS KPAaTHBIX MHTETpajioB. KpHBOIMHEHHBIE MHTETPAIbI:
MOHSTHE, KJIACCU(PHUKAIUS, CTIOCOOBI BHIYUCICHHUSL.

BekTopHoe nosie. BekTopHbIe TMHUN.

Hupkynsiuus, potop BektopHoro mnosi. [TorenuuansHoe mosne. [1oTok BeKTopHOTO mos uepes
MOBEPXHOCTH. [luBepreHuus.

Pa3nen 3. Teopusi BeposiTHOCTeli 1 MaTeMaTH4YeCcKasi CTATHCTHKA

Tema 14. Ciyqaiinbie cOObITHS

CoObiTiisi u wx kimaccupukanus. Anredpa coObiTwif. Kiaccwmueckoe W CTaTHCTHYECKOE
oTpeJieJieHHe BEPOSITHOCTH CIy4aifHOro coObITHA. | eoMeTpruecKkue BEpOSTHOCTH.

DneMeHTbl KOMOMHATOPHUKH: Pa3MeIleHus], IEPECTaHOBKU, coueTaHus. OCHOBHbIE (DOPMYJIBI.
Pemenne 3amau Ha KIIacCHYECKOE ONPEAETICHUE BEPOATHOCTH C MCIOJIB30BaHUEM (QOpMyIl
KOMOWHATOPUKH.

Teopembl crokeHHs BEPOSITHOCTEH Ui HECOBMECTHBIX M COBMECTHBIX COOBITHH. Y CIOBHas
BeposATHOCTh. HeszaBucumocTh coObiTuii. Teopema yMHOXKEHHs BEpOSTHOCTEH Ui 3aBUCHUMBIX U
HE3aBHCHUMBIX COOBITHIA.

®opmyita mostHOM BepoaTHOcTH. Dopmyna baiieca.

Cxema noBTopHbIX ucnbiTanuil. opmyna beprynnu. JlokanpHas U MHTErpagbHas TEOPEMBI
Jlamaca.

Tema 15. Cayuaiinbie BeJTMUHHbBI

CraydaiiHast BenuuuHAa. Buapl cioydaliHBIX BEMWYMH (JUCKPETHBIE M HENpEepbIBHbIC
CilydaiiHble BEIWYHMHBI). J{UCKpETHBIE CiydaiiHble BETUYUHBI 1 UX YHCJIOBBIE XapaKTEPUCTUKHU
(MaTeMaTH4eCcKoe OKUJIaHHUE, TUCTIEPCHs, CpeIHEe KBaPaTHUECKOE OTKIOHEHHUE).

OCHOBHbIE 3aKOHBI paclpeneseHus IUCKPETHBIX CIy4YalHbIX BeIUYUH (OMHOMHAIbHOE
pacrpeencHue, pacmpeneacHue IlyaccoHa, reOMETPUYECKOE pacrpeneneHue,
TUIEPreOMETPUUECKOE pacpeesieHue).

OyHKIMS ~ paclpeleNeHus BEpOSTHOCTEH  CIy4aHOW  BeJNWYMHBI  (IMCKPETHOM H
HenpepbiBHOI). CBoiicTBa, rpaduk QyHKIUHN pacnpeaeneHusl.

[InoTHOCTE pacnpeneneHust BEPOATHOCTEN HENpPEPBIBHOM CilydaliHOW Benn4yuHbI. CBOMCTBA,
rpaduK MIOTHOCTU pacHpeaesieHus!.

YucnoBble XapaKTEPUCTUKH HENIPEPBIBHBIX CIIyYallHbIX BEJINYMH.

OCHOBHbIE 3aKOHBI PACHpPEEICHUs] HEMPEPHIBHBIX CIyYalWHBIX BEJIWYMH  ( paBHOMEpPHOE
pacnpezeneHye, IoKa3aTeJIbHOE PaclpeieleHIe, HOPMAJIbHOE PACIIPEIEIEHUE)

HauanbHble U LIEHTpAJIbHBIE TEOPETUYECKHE MOMEHTHI. ACUMMETPHUS M DKCIIECC CIIyYanHOU
BEJIMYMHBI
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@yHKIUSA pacHpeleeHss U IUIOTHOCTh BEPOSATHOCTEW IBYMEPHOM CIIydaliHOM BEIUYMHBI.
VYcnoBHbIE 3aKOHBI paclpeieeHuss AUCKPETHON ClydailHOM BelWyuHbl. DYHKIMU CIy4ailHBIX
aprymeHToB. CHCTEMBbI CIy4allHBIX BEJIMYMH. UuciioBble XapaKTEpUCTUKU CHCTEMBI JIBYX
cinydaiinbix BennunH. KoBapuanus u k03 QUireHT Koppemsiuu

3akon Oomnpiux yucen. [IpeaensHbie TEOPEMBI TEOPUU BEPOSTHOCTEH.

[lepBonauanbHble cBeleHUsT O uemsx MapkoBa. OgHopoaHas uenb MapkoBa. Matpuna
IIEpEXOAHBIX BeposTHOCTEN. PaBeHcTBO Mapkosa.

Tema 16.9;1eMeHTbI MATEMATHYECKOI CTATHCTUKH

OcCHOBHBIE 3a7]a4l MaTeMaTUYECKON CTaTUCTUKU. [[OHATHSA reHepabHONH COBOKYIHOCTH M
BbIOOpKU. OOBEM BBIOOPKH.

CrarucTtuyeckoe pacmpeneieHue BBIOOPKHM (BapHAIlMOHHBIA PSJl, €r0 XapaKTEPUCTHUKH;
MOJIUTOH U THCTOTPaMMa 4acTOT; SMITUPHUUYECKast QYHKIIHS PacTIpEICTICHHS).

CrartucTUyecKre OICHKU MapaMeTpOB pachpeeeHus (TOYCUHbIE U MHTEPBAJILHBIC OLICHKH
napameTpoB pachpeneneHus. TOYHOCTh WHTEPBAIBHOM OIICHKH, JOBEPUTEIIbHAS BEPOSTHOCTD.
JloBepHTEIbHBII HHTEPBA)

KoppensainoHHBI aHAM3 W CTAaTHCTUYECKHE TUMOTE3bl (BBIOOPOYHBIE KOI(PPHUIIHMCHTHI
KOppEJSAIUMU U PEerpecCuu; JIMHEHHas perpeccusi; CTaTUCTUYECKUE TUIIOTE3bl; MPOBEPKA THIOTE3 O

2
JUCIIEPCHUAX U MAaTEMAaTUYECKUX OKUAAHUSX; KPUTEPUM COIIACHs X [Tupcona)

3.2. Conep:xaHue NPAKTHYECKOT0 0JIOKA TUCHMILINHBI
Ounas ¢popma 00yueHus (IOJTHBIH CPOK)

Ne Tema npakTHYECKOT0 (CEMHHAPCKOTO0, 1a00PATOPHOIO0) 3aHATHS
1 2
13 1 Martpuibl 1 orepanuy Hajx HUMH. BelUucieHue ompenenwrteneid n-ro mopsaka. OOparHas
MaTpuIa
1132 CJIAY u Merojip ux periieHus (MeTos1 o0paTHo# MaTpuibl, Meton Kpamepa, meton ["aycca).
1133 BexTops! u onepariuu HaJl HUMU

113 4 CkanispHOoe M BeKTOpHOE npousBeaeHus. CMenranHoe Mpou3BeeHHe TPEX BEKTOPOB

I13 5 KomriiekcHble Ynciia 1 onepatyy Hajt HUMU. AnreOpandeckasi, TPUrOHOMETpHYecKas,
NoKa3aresibHas OpMbl KOMIUIEKCHOTO YHCTIA.

13 6 Kommnexcupie uncna. CteneHs KOMIUIEKCHOTO uncia. KopeHs N-# creneHu n3 KOMIUIEKCHOTO
qucya.

1137 CoOcTBeHHBIE BEKTOPBI M COOCTBEHHBIE 3HAYCHUS] TMHEHHOro orepaTopa.

I13 8 KBanparuunsie popmbl

1139 IIpsimast Ha tockoctu. KpuBele BTOporo nopsiika

I13 10 | Ilmockocth. [Ipsimast B mpocTpaHCTBE

13 11 | dyHKIWMM O1HOM ICHCTBUTEIBHOM IEPEMEHHOMN: MPpeoOpa3oBaHne rpa(rKoB

113 12 IIpenen yncnoBoi NoCIeIOBATENLHOCTH

113 13 | Tlpenen dynxkipm. HenpepbiBHOCTS (GyHKIHMIA

113 14 | Tpowmssonnast u auddeperiman QyHKIMU OTHON HE3aBUCUMOM ITIEPEMEHHOM

113 15 | IlpaBuno Jlonutans pacKpeITH HEONPEASTEHHOCTEH.

1316 | Dxcrpemym dyukiuu. Hccnenopanue GyHKIMM cpeacTBamMy (G hepeHIMAIBHOTO HCUHCIICHHS 1
TIOCTpOeHHE e€ Tpaduka

[13 17 | HeonpeneneHHslil HHTErpal: OCHOBHBIE METO B! MHTETPUPOBAHUSI

113 18 | HeonpeneneHHsIi MHTEpasT; OCHOBHBIE METO I MHTETPHPOBAHKS

I13 19 | OcHOBHBIE METOIBI BEIUKCIICHUS OTPEICTICHHOTO MHTErpaia. | eoMeTprecKre MPrIOKEHHST
OIIPEIENIEHHOIO HHTErpaia

1320 | JduddepenumansHeie ypaBHeHHs riepBoro nopsiaxa. JupdepeHimansHpie ypaBHEHHS IEPBOTO
TIOPSIJIKA C PA3JICIIIFOIIMUCS MEPEMEHHBIMUL.

1321 | Jluneiinsie auddepeHmanbHble ypaBHEHHS IEPBOTO MOPSIKa

1322 | JuddepeHnmansHbie ypaBHEHHsI, TOTYCKAIOIINE TIOHKEHUE Mopsaka. JInHeiHbIe
JuddepeHInaTbHBIE YPaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KOA(D(UITHCHTaMU.
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I13 23

Psanpl. VccnenoBanue cXOmMMOCTH psizia

113 24 | Pasnoxxenune dynxiwii B psiapl Teiinopa u MaknopeHa

I13 25 | IpowsBomuble 1 muddepeHImanb GyHKIHNA HECKOIBKUX MIEPEMEHHBIX

I1326 | IIpomsBoaHast o HanpaBeHuIo. | paaueHt. DkcTpeMyM (QYHKIMH IBYX HE3aBUCUMBIX
TIEPEMEHHBIX

I1327 | DnemenTsl KOMOMHATOPUKY. Pelienue 3a1a4 Ha KIacCUuecKoe OIPE/IeIeHIe BEPOSTHOCTH C
MCIIOJIb30BaHHEM (POpMyIT KOMOMHATOPHKH.

I13 28 | ®opmymna nonHoi BepositHoCcTH. Popmyra baieca.
IToBTOpHKIE HcnbITanyst. @opmyna bepHysuim.

I13 29 | [uckpeTHble CiTydaifHble BEIMYUHBI K UX YUCIIOBbIE XapaKTepuCTUKU. OCHOBHBIE 3aKOHBI
pacnpeeNieHrst JUCKPETHBIX CITyYalHbIX BEJIMUMH

I13 30 | HempepbIBHBIE CITy4aifHble BETMYUHBI K MX YHCIIOBBIE XapaKTepUCTHKU. OCHOBHBIE 3aKOHbBI
pacnpeieNieHrs] HEPEPbIBHBIX CITyYalHbIX BEJIMUMH

I1331 | Craructideckoe pacrpe/eieHiue BEIOOPKH (BapHALIMOHHBIH PsIfl, €T0 XapaKTePUCTUKIL
TIOJIMTOH ¥ THCTOrPaMMa YacTOT; SIMITMPUYEcKast (DYHKIHS PACTIPEICIICHHS).

I13 32 | Cratuctiyeckye OLIeHKH MapaMeTpoB pactpereneHus. ToueuHble U MHTepBATbHbIC OLEHKH

HapamMeTpoB pactipeeeHust. TOYHOCTh HHTEPBAIBHOM OLIEHKH, IOBEPUTEIIbHAS
BEPOSATHOCTB. Jl0OBEpUTENIbHBIN HHTEpBAI

OuHo-3204Hasi popMma 00y4eHHs (IOJTHBIA CPOK, YCKOPEHHOE 00y4YeHue, I0JHOEe YCKOPEHHOe

o0yueHme)
Ne Tema npakTH4YecKOro (CEMHHAPCKOTO0, JIAGOPATOPHOI0) 3aHATHS
1 2

31 Martpunbl U omepanuu HajJ HAMU. BerauciieHwe ompenenuteneid n-ro mopsaka. OOparHas
MaTpHIa

I13 2 | CJIAY u Meroip! ux peliierus (MeTot o0patHoi Matpulpl, MeTos Kpamepa, meton [aycca).

3 3 Bekropsl u OTepALINH HAJl HUMH. CkassipHOE 1 BEKTOpHOE Ipou3BeaeHus. CMemmaHHoe
pou3BeJIcHHE TPEX BEKTOPOB

134 | KomruieKcHbIe Yncia v Orepali Hal HUMU. AJreOpandeckasi, TJPUrOHOMETpHYEeCKast,
nokasaresibHast pOpMbI KOMIUIEKCHOTO uHcia.CTerneHb KOMITIEKCHOTo uncia. KopeHs N-it
CTEIICHH U3 KOMIUIEKCHOTO YHCIIa.

1135 | Ilpsimast Ha IVIOCKOCTH U B POCTPAHCTBE

I13 6 | DyHKIMK OJTHOI NEHCTBUTEIIHFHON MIEPEMEHHOI: MpeoOpasoBaHue TpadHKoB

I13 7 | Tlpenen pynxipn. HenpepbIBHOCTD (yHKIHI

I13 8 | IpoussomHas u quddepeHiman GyHKIMN OTHON He3aBUCUMON IIEPEMEHHOM

1139 | IlpaBuiio Jlonurans pacKpbITHs HEONPEACIEHHOCTEM.

I13 10 | MHaTerpanpHOE UCUHCIICHNE: OCHOBHBIE METOIB HHTETPUPOBAHUS

I13 11 | JuddepeHimansHple ypaBHEHHUsI

M3 12 | Psampr HMccnenoBanue cxoaMMOCTH psiia. PasnorkeHre HEKOTOPBIX EMEHTAPHBIX (PYHKITWIA B psIIbI
Teitnopa u Maksopena

[13 13 | IlpousBoanble 1 auddepeHIMab! QYHKLMIA HECKONBKUX MEPEMEHHBIX. DKCTPEMYM (PYHKIMK ABYX
HE3aBHUCUMBIX ITepEMEHHBIX

113 14 | Cryyaiisple cOOBITHS

I13 15 | CryuaiiHbie BETMUIHBI

[13 16 | DnemeHTHI MaTEMAaTUYECKOM CTATUCTUKH

3aounasi popma o0yueHnus (I0JIHBbIN CPOK)
Ne Tema npakTH4YeCcKOro (CEMHHAPCKOI0, JJA00PaTOPHOI0) 3aHATHS
1 2

113 1 | Marpuiisl u OpeIeITNTEIH.

113 2 | CJIAY u MeTomp! X perieHnst (MeTox o0paTHoi MaTprItel, MeTon Kpamepa, meton I aycca)

113 3 | Ipenen dynxiwm. HenpepblBHOCTD QYHKIHI

113 4 | IIpowsBomHas u muddepeHIman GyHKIMH OJJHON HE3aBUCHMOM MEPEMEHHOMN
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| 1135 | MHTerpanpHoe HCUHCIeHNE: OCHOBHBIE METO/Ibl HHTETPUPOBAHHS

3aouHas ¢popma 00yueHHs (YCKOPEeHHOe 00yUeHHe, NOJTHOE YCKOPEHHOe 00yUeHue)

Ne Tema npakTH4YecKOro (CEMHHAPCKOr0, JJA00PaTOPHOI0) 3aHATHS
1 2
113 1 | CJIAY u Metonp! ux pemeHys (MeTo 00paTHol MaTpuiibl, Metor Kpamepa, mero ['aycca)
113 2 | IlpowsBoaHas u muddepeHnman GyHKIMH OJHON He3aBUCHMOH MepeMeHHON
3.3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
Ounas popma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yuebnoro
Ne Pasznen, tema 3anaTHSA y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHS o0yuyeHust
1 2 3 4 5
. Martpuupsl 1 onepanuy Hag HHMIL. KommbiotepHas
Beruucnenue onpenenurenei n-ro 113 100
CUMYJISILUS
nopsika. OOpaTHast MaTpura
2 CJIAY u MeToaBI UX pemeHus Kommnsrorepnas 100
113 CAMYJISILUS
CkaJsipHO€ U BEKTOpHOE
3 | MPOM3BENCHN. CmemanHnoe I13 Kommerotepras 100
Npou3BelIcHHE TPEX BEKTOPOB CUMYJISILUS
Ipenen ¢pyrkmn. HempepsBHOCT [IpakTrHueckoe
(byHKIWI 113 3aHATUE —
4 KOJUUIGKTUBHAS 100
MBICIIUTEJIbHAS
JeSITENbHOCTh
HccnenoBanue QyHKIMH CPEACTBAMU MeTom MO3FOBOTO
5 | nuddepeHIaTbLHOr0 UCUHUCIICHUS U I13 100
nocTpoeHue e€ rpaduka. HTypma
[IpaBuio Jlonurans pacKpbITUS [IpakTukym o
HEONPEIENEHHOCTEN. peLIeHuIO 3a/1a4 —
6 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTuBHOE
o0yueHue)
HeonpenenenHslii MHTErpas: OCHOBHBIE
METO/IbI HTCTHPOBAHITA (METOZL MeTtoa MO3roBOro
7 paSHO)KeHI/ISj, METOJI 3aMEHBI I13 rypMma 100
nepeMeHHON, METOT HHTETPUPOBAHMS
TI0 YacTsIM).
OCHOBHBIE METO/IBI BEIYMCIICHHS [IpakTuky™m 1o
ONPEJIEIIEHHOTO MHTErpaia. peleHHo 33134 —
8 I'eomerpuueckue NprIOKeHHSA m paboTa B ManbIx 100
ONpeNeIéHHOTO MHTerpaia (BBIYHCIICHIE rpymmnax
TIOMIAICH TUTOCKUX (DUTYP, BEIYUCIICHUE (xoomepaTuBHOE
00BEMOB TeJN BpallleHN ). o0OydeHue)
Juddepenimansapie ypaBHEHHS IEPBOTO [IpakTukym no
niopsyika. JlnddepeHimansHpie ypaBHEeHHS peleHHIo 33134 —
g | MepBOro MOpsIKa ¢ Pas eI IOMUMHUCS m pabota B MaibIxX 100
NepEeMEHHBIMH. rpymmnax
(xoomepaTuBHOE
o0yJeHme)
10 | Jluneiinslie nudhepeHnaibHbIC 113 [TpakTHKYM 110 100
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ypaBHEHUS MIEPBOTO TOPSIIKA pelIeHHIOo 3a1ay —
paboTa B MaJIbIX
rpymmax
(xoomepatuBHOE
o0OydeHnue)
Jluneitasie nuddepeHnraipHbe [IpakTuky™m 1o
YpaBHEHUS BTOPOT'O MOPSIIKA C pelIeHHIo 3a1ay —
MOCTOSIHHBIME KO3 PHUITMEHTaMH. a00Ta B MaJIbIX
1 Tz 3 p 100
rpymmax
(KoomepaTuBHOE
o0yueHue)
Paznoxxenvie hyHKIWIA B CTEIEHHBIE PSIIBL. Texmms-
Psin Teiinopa. PaznoxkeHre HeKOTOpbIX
12 | P o PEE JI KOH(EpEHIIHS 100
ANIEMEHTAPHBIX PYHKIHH B psipl Teiinopa
1 MaksnopeHa
[pormsBonabie 1 quddepeHImaIb [IpakTuky™m 1o
(YHKIMIT HECKOJTBKHIX TIEPEMEHHBIX PENIeHHUIO 3329 —
a0oTa B MaJIbIX
13 3 P 100
rpymnmax
(rxoomepaTuBHOE
o0yueHue)
OkcrpeMyM (QYHKIMH JIBYX HE3ABUCHMBIX [IpakTuxkym mo
TIepEMEHHBIX PENIeHHUIO 33729 —
ab0Ta B MaJIbIX
14 3 P 100
rpymnmnax
(xoomepaTuBHOE
o0OydeHue)
DneMeHThl KOMOMHATOpUKU. Pernrenne
15 | 33/1a1 Ha KJIACCHHECKOE OTPE/IeNieHHe m3 Komrsrorepras 100
BEPOSATHOCTH C HCIIOJIb30BaHUEM CUMYJISALUS
(hopMys1 KOMOMHATOPHKH.
16 CrarrcTryaecKkue OlSHKY NIapaMeTpOB m3 KomrsroTepras 100
pacnpenenenyis. JJoBepUTeNbHbIN HHTEPBAT CUMYJISIIUS
Hroro % 25%

Ou4Ho-3a04Has popma 00yueHus (MMOJIHBIN CPOK, YCKOPEHHOE 00y4eHHe, I0JTHOEe YCKOPEHHOe

o0yueHme)
Bu ®opma / MeToasbl
! P A % y4eOHOro
Ne Pa3nes, Tema 3ansiTust y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHA o0y4eHust
1 2 3 4 5
Martpuiibl 1 onepanyu HaJl HIMU.
PHII parl A N Komnbrorepnas
1 | Beruucnenue onpenenurenei n-ro 113 100
CUMYJISIIINS
nopsinka. O0paTHas MaTpuua
9 CJIAY u MeToaBI UX pemeHust 113 Kommnerorepras 100
CUMYJISIIINS
Bekrops! 1 onepanuu Haj HUMH.
3 CkansipHoe ¥ BEKTOPHOE MPOU3BEICHUSI. I3 KommbrorepHast 100
CMmemanHOe TPOU3BEACHNE TPEX CUMYJISIIINS
BEKTOPOB
[IpakTukym mo
EIIICHHIO 33]1a4 —
IIpousBonHas u CHLUAIT P
4 POHSBO/IH I[H(P(bep Hi (E[)YTHG-H/II/I 113 pabota B MajbIX 100
OZIHOH HE3aBUCHMOM NIEPEMEHHOM
rpymnmax
(KoorepaTHBHOE
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o0yueHue)

IIpaBuno Jlonurans.
PackpbiTre HeomnpenenEHHOCTEH.

IIpakTuxkym no
PELICHUIO 33134 —
paboTa B MaJIbIX

5 I13 100
rpymnmnax
(KoorepaTHBHOE
o0yueHue)
6 HHTerpanbHOoe HWCUYUCICHHE: OCHOBHBIC m Meton MO3roBOro 100
METO/1bl HHTEIPUPOBAHNUS mTypMa
IIpaktuxkym no
[MpomsBogubie  u  auddepeHmnaIb pELIEeHNIo 3aa4 —
7 GYHKUME ~ HECKOJNBKHX  [EePEMEHHBIX. m pabota B MaibIx 100
DKCTpeMyM hyHKIIH IIBYX rpymImax
HE3aBUCHMBIX ITEPEMEHHBIX (xoomepaTuBHOE
o0yueHue)
OneMeHTHl KOMOMHATOpUKH. Pemenune
g |33Ma1 Ha KIACCHYECKOE OMpe/eneHne m KommbrorepHast 100
BEPOSATHOCTHU C UCIOJIb30BaHUEM (POpPMYIT CUMYJIALIUSA
KOMOWHATOPUKH.
Hroro 25%
3aounas popma o0yuyeHus (MOJHbIH CPOK)
Bun ®opma / MeToasl % yuebHoro
Ne Paszpnen, Tema 3aHsTHS yueOHOro HHTEPAKTHUBHOIO
BpeMeHHU
3aHATHS o0yueHnus
1 2 3 4 5
1 CJIAY u MeTolbl UX PELICHUS. m Kommnbrorepnas 100
CUMYJIAIUA
Ipenen dpynkimn. HempepsiBHOCTH yHKIHE [IpakTukym no
peILIeHHIO 3a1ay —
2 m paboTa B MaJIbIX 100
rpymnmax
(xoomepaTuBHOE
o0OyueHue)
3 HHTerpaibHOE UCYUCICHUE: OCHOBHBIE m MeTtoa MO3roBOro 100
MCTO/Ibl MHTCTPHUPOBAHUA mTypmMa
Hroro 30%
3aouHasn ¢popma o0yueHus (YCKOpeHHOe 00yUYeHHe, OJTHOE YCKOPEHHOe 00yueHue)
Bun ®opma / MeToabl % yaedHOro
Ne Pasnes, Tema 3ansTust y4eOHOro HHTEPAKTHBHOIO
BpeMeHU
3aHATHA 00y4eHHus
1 2 3 4 5
1 CJIAY u MeTOoaBI UX pemeHus. 3 KommerorepHas 100
CUMYJIAOUA
2 JuddepeHimansHoe HCUrCIieHNe (QyHKITIH 1 Jlexmmsi- 100
OJTHOM ITepeMEeHHOM. KOH(epeHIus
HTroro 33,33%

Pazgen 4. Opranusanus caMmocTosITeJIbHON padoThl 00yyarommxcst

4.1. Opranusanus cCaMOCTOSATEJbHOH padoThl 00y4YalOIMXCS
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Ne Paszpnes, TeMa qUCHUIIIMHBI Ne peKOMeJ:[‘zlyeMoﬁ
BONPOCOB JUTEPATYPbI

1 2 3 4

1 | Marpuis! u onpenenvTens 1-2 1-3,5,6
2 | CucreMbl TMHENHBIX aNTeOpanIECKUX YPaBHEHHUIA. 3-4 1-3,5,6
3 | DreMeHThI BEKTOPHOU areOpbl 5-17 1-3,5,6
4 | MuorouneHsl. KomriekcHsle uncia. 18-20 1-3,5,6
5 | Jluneiinbie oTOOpaKeHHs 21-26 1-3,5,6
6 | DreMeHTHI aHATTMTUYIECKOM TEOMETPHH. 27-44 1-3,5,6
7 | OyHKIMM OTHOM IEHCTBUTENLHON IEPEMEHHOM 45-49 1-3,5,6
8 | Ipenen pynxkiwm. HenpepuIBHOCTS (yHKIIMH. 50 1-3,5,6
9 I[I/I(b(bC[)GHIfI/I&UIbHOC ucuucnenre  QyHKUMM  OfHOM 51-55 1-3,5 6

TIEPEMEHHOM.
10 I/IHTerpam:Hoev WCUHCIIeHre  (HEOTIPEeeNieHHbI  MHTETpaJ, 56-60 1-3.5, 6
OTpEIeNIeHHBII MHTETPAN 1 €T0 MPHII0KEHHST)

11 | JuddepermansHbie ypaBHEHYSI. 61-73 1-3,5,6
12 | PagpL 74-86 1-3,5,6
13 | OyHKIMM HECKOJIBKUX TIEPEMEHHBIX. 87-103 1-3,5,6
14 | Cnyuaiinbie coObITHS 104-106 1,3,4,6
15 | Cnyyaiinble BeJTMYMHbI 107-119 1,3,4,6
16 | DaemMeHTBI MATEMATHYECKON CTATUCTUKHI 120-123 1,3,4,6

()]

8.
9.
10.

11.
12.
13.
14.

15.
16.
17.
18.

IlepeuyeHb BONPOCOB, BHIHOCUMBIX HA CAMOCTOATEIbHYI0 PadoTy 00y4alomuxcst

. Panr marpunel. Panr crynenuaroi Matpuiel. HeM3MeHHOCTB paHra nmpu 3J1eMEHTapHBIX

MpeoOpa30BaHUSIX MATPHUIIBL.

. Kpurepuii nuHeitHOM HE3aBUCUMOCTH CTPOK (CTONO1I0B) MaTpulibl. Teopema o panre

MaTpulbl.

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

COBMCCTHOCTH CHUCTCMBEI ypaBHeHHﬁ.

. Monens JIeoHTbEBa MHOTOOTPACIIEBOM 3KOHOMHUKU. [IpoaykTBHBIE MOENH JICOHTHEBA.

Kpurepun npogyKTUBHOCTH.

. CkansipHble U BEKTOpHbIE BeIMYMHBL. JIMHEHHbIE onepauu HaJl BekTopaMu. KoopanHatel

BCKTOpa.YFOH MCKAY ABYMsI BEKTOpaMH.

. HpOCKHI/IH BCKTOpAa HAa OCb U COCTaBJIAIOIIAsA BEKTOPA 110 OCH.
. BCKTOpH B TpéXMCpHOM MMPpOCTPAHCTBCEC. PaznoxxeHnue BCKTOpAa Ha COCTABJIAOLIUEC TI0 OCAM

KOOp/MHAT.
Hanpagsnsronye kocunychbl BekTopa. OpTOHOPMUPOBAHHBIN Oa3uc.
VYcnoBue KOTMHEAPHOCTH IBYX BEKTOPOB.

CkansipHOE TNIPOU3BENEHUE BEKTOPOB M €ro CBOMCTBA. BEKTOpHOE NpPOM3BEICHME, €TI0
cBoiicTBa. CMellaHHOE MpPOU3BEJIEHHE TPEX BEKTOPOB, €ro CBOICTBAa, I€OMETPUUYECKUI
CMBICIL.

VY cnoBre KOMIUTAaHAPHOCTH TPEX BEKTOPOB.

IToHsiTHEe MTMHENHOTO BEKTOPHOT'O MPOCTPAHCTBA.

BexTop B N-mepHOM npocTpaHcTBe. JIMHEitHas 3aBUCHMOCTh U HE3aBUCHMOCTh BEKTOPOB.

PazmepHocTs W 0a3uc BEKTOpHOro MpocTpaHcTBa.PasnokeHne BekTopa 1o 6asucy.
Martpuna nepexosa kK HOBOMY 0a3ucCy U €€ CBOMCTBa.

JInnenHble OANPOCTPAHCTBA.

EBknunoBo npoctpanctBo. CBOMCTBA JIMHBI BEKTOPA.

OpTroHOpMHpOBaHHAsA CUCTEMA BEKTOPOB. OpTOroHaIbHOE IONOJIHEHHE, ET0 CBOMCTBA.

AnreOpandeckast opmMa KOMITIEKCHOTO 4rcia. J[eHCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMU.
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19. Tpuronomerpuueckass  ¢opma  KOMIUIeKCHOro  uyucia. IlokasarempHas — ¢opma
KOMIIJIEKCHOT'O YHCJIa.

20. Cremnenb KoMILIEKCHOTO yrcia. KopeHb N-if cTeneHn u3 KOMIUIEKCHOTO YUCIIa.

21.JIuHeliHple oneparopbl U MX CBOMCTBA. MarpuIlbl oriepaTopa B pa3HbIX Oasucax.

22.CoOCTBeHHBIC BEKTOpPbI M COOCTBCHHBIC 3HAYEHWsI JIMHEHHOro —omeparopa.He3zaBucumoctsb
COOCTBEHHBIX BEKTOPOB.

23.CUMMETpHYHBII Oreparop.

24.0OpTOroHaJIbHOCTH COOCTBEHHBIX BEKTOPOB.

25.KBanparnanbie ¢popmsl. [IprBeenne KBaaparnuHoi (GopMbI K KAHOHMYECKOMY BHTY.

26.Kpurtepuii CuiibBecTpa.

27. Tlpsimast Ha TUIOCKOCTHU. Y paBHEHHE TIPSIMOH € YITIOBBIM KOI(P(PUITEHTOM.

28. O0miee ypaBHEHHE TPSIMOM 1 €0 YaCTHBIE CITy4Jau.

29. Touka nepeceveHust IPSIMbIX.

30. YpaBHeHue npsaMoi, POXOJALIEH yepe3 JaHHYIO TOUKY B 3aJJaHHOM HalpaBJICHUH.

31. YpaBHeHue mydka npsvMbIX.

32. YpaBHeHHe NPsMOMH, MPOXOAAIIECH uYepe3 JBE JlaHHBbIE TOUKHM. BbIUMCIIEHHE yIriamexay ABYMs
TPSIMBIMHL.

33. YcnoBus napawieIbHOCTH M NEPHEHMKYIISIPHOCTH ABYX IPAMBIX. PaccTosiHIEe OT TOUKH 10 IIPSMOM.

34. KpuBble Broporo mnopsiaka. OKpyKHOCTb, 3JUIMIC, rumepbona W mapabona (MX CBOWCTBA H
KaHOHUYECKUE YPABHEHHS).

35. [puBenenue o01Iero ypaBHEH!s KPUBOH BTOPOTO MOPSIAKA K KAHOHMYECKOMY BUITY.

36. [lnockoctb. YpaBHeHUE OBEpXHOCTH. HOpMaibHBII BEKTOP IJIOCKOCTH.

37. YpaBHEHHE TUIOCKOCTH, TIPOXOJISAIIEH Yepe3 TaHHYIO TOUKY.

38. OOb111ee ypaBHEHHE TTIOCKOCTHU M €70 YaCTHBIE CITyYau.

39. VYron wMexay IUIOCKOCTSMH. YCJIOBHS MApaUICIbHOCTH | TIEPICHAMKYJIIPHOCTH  JBYX
IUIOCKOCTEN. Touka nepecedeHust TpEX III0CKOCTEM!.

40. Tlpsmas B poctpancTBe. OOIIME YpaBHEHHS TIPSIMOIA.

41. BektopHoe ypaBHeHHe npsmoit. [TapameTprudeckue ypaBHEHHs TPSIMOM.

42. KaHOHMYECKHE YpaBHEHUS NPSIMOW. YpaBHEHHS MPSIMOM, MPOXOISIIEH Yepe3 IBe TOUYKH. YTOI
MEXIY IBYMsI IPSIMBIMU. Y CJIOBHS TTAPAIIIENBHOCTH U MEPHEHMKYIISIPHOCTH TPSMBIX.

43. Tlpsimast ¥ TUIOCKOCTh B TIPOCTPAHCTBE. Y CIIOBHIS MAPAILICTIHFHOCTH 1 TICPIICHTUKYIIIPHOCTH TTPSIMON
U T10cKocTH. ToukKa nepecedeHus MpsMOH C IIOCKOCTBEO.

44. PaccrosiHME OT TOYKH J0 TOCKOCTH. [Tydok miockocTeit.

45. Tlonstue MHOXkecTBa. Jlornueckue cumBoiibl. Onepanuu HaJl MHOXKeCTBaMH. YHCIIOBbIE
MHOYKECTBA.

46. TTonstue pynkuuu. CrnocoOsl 3aanus GyHKuUd. OCHOBHbBIE CBOMCTBA () yHKIIMH.

47. OcHOBHBIE 3NIeMeHTapHble pyHKIMU U UX Tpaduku. ObpatHas pyHkius. CloxHast
byHKIHS.

48. Knaccudukarus ¢pyskimii. [IpeoOpazoBanue rpadukos.

49. HesBuble pyHKIMHU. DYHKINH, 3aJaHHbIE TAPAMETPUIECKH U B MOJISAPHBIX KOOPAWHATAX.

50. CpaBHeHHME OECKOHEYHO MAJBIX (DYHKITUI. DKBUBAJICHTHBIC OCCKOHEYHO MaJTble ()yHKITHH.

51. Juddepennuponanue HesBHbIX (pyHKuuid.JnpdepenmpoBanne GyHKINH, 3aJaHHBIX

apaMeTPUICCKH.

52. YpaBHeHHE KacaTeJIbHOM U HOPMaJIH K KPUBOM.

53. DKOHOMHYECKHI CMBICI MTPOU3BOIHON (TIpeAeTbHBIE BETMYNHBI, YIACTHYHOCTD (PYHKITUH).

54. Hexotopsle Teopemsl 0 nuddepeHunpyeMbix GyHKIHIX: Teopema Depma, TeopemMbl 0
cpennem 3HadeHuu ( Poms, Jlarpamka, Komm). @opmyna Teitnopa. Paznoxxenue
HEKOTOPbIX GyHKIUH 110 Gpopmyne Maknopena. [1paBuio Jlonurans packpbeITus
HEONPENETEHHOCTEN.

55. [pubnmxeHHOE pereHne ypaBHeHUN (HaxoxaeHue rpy0o npuOIMKeHHbIX 3HAaYeHU
KOpHeH rpaIecKuM METOI0M, YTOUYHEHNE HAalIEHHBIX 3HAYCHUH KOPHEH METOJ0M XOP/I
U KacaTeJIbHbIX).
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56.

57.
58.
59.
60.
61.

62

63.
64.
65.
66.
67.

68
69
70

71.

72

73.
74.
75.
76.

77.
78.

79.
80.
81.
82.

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

89.
90.

91.

92.

93.

WuTerpupoBanue paroHadbHbIX (yHKIUH. HTErpupoBaHue TPUrOHOMETPUYECKUX
¢bynkuuii. MHTErprpoBaHue HEKOTOPBIX UPPALIMOHATIBHBIX (YHKIHUI.
WuTerpainbl, He BRIPKAIOLIMECS Yepe3 AIeMEeHTapHbIe (PYHKITUH.
Teopema o cpenHeM 3Ha4YEHUU.
HecoOcTBeHHbIE HHTETPAIIBI.
Hcnonb30BaHne NOHATHS ONPECIEHHOTO UHTErpajia B 9JKOHOMUKE.
Huddepenunansupie ypaBHeHns. OCHOBHBIC OHATHA. 3aa4H, IPUBOISIIUE K
muddepeHIaTbHBIM YPaBHCHHSM.
Juddepennunanbubie ypaBHEHHS MIEPBOTO nopsaka. Pemenune, rpaduk pemeHus
(uHTerpanpHas kpusas). ['eomerpuueckuii cMpica quddepeHInanIbHOro ypaBHEHHUS.
N3oxnuna.
OOwiee u yacTHOe pereHus. TeopeMa o CyIeCTBOBaHUU U €IUHCTBEHHOCTH PEILICHHS.
VYpaBHEHMsI IEPBOTO MOPSIIKA C Pa3AeIAIOIIUMUCS IEPEMEHHBIMH.
OpnHoponuble AuddepeHLnanbHble ypaBHEHHUS IEPBOTO MOPSIKA.
Jluneiinsle muddepeHraIbHbpe YpaBHEHHS IEPBOTo MOpsiika. Y paBHeHue beprysum.
VYpaBHeHue B ONHBIX quddepeHnmanax. Ypasaenus Jlarpanxka u Kuepo.
Juddepennnanbabie ypaBHEHHUS BBICIINX TOPSIIKOB.
VYpaBHEHMS], JONTYCKAIOLME IOHUKEHHE MTOPSIKA.
JIuneiinble ogHOpOAHBIE AU(PepeHIaTbHBIE YPAaBHEHHS BTOPOTO MOPsIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.
Jlunelinble 0HOPOAHBIE U(epeHIMaTbHbIE YPAaBHEHHUS N-TO MOPSAKA C IIOCTOSHHBIMHU
kod(purmeHTamu.
JIuneiinble HEOTHOPOIHBIE MU (DepeHIInANIbHBIC YPAaBHEHUSI BTOPOTO TIOPSIIKA C
MTOCTOSTHHBIMH KO3 (UIIMCHTAMH.
Hcnons3oBanne nudepeHnanbHbIX YPAaBHCHH B SdKOHOMHUYECKOHN THHAMUKE
Yucnosslie psiibl. OCHOBHBIE TOHSTHS.
Psn reomeTpuueckoit mporpeccum.
CxomumocTs psaa. [Ipocteiinie cBoiicTBa UNCIOBBIX psA0B. HeoOxoaumblil mpu3HaK
CXOJMMOCTH YMCIIOBOTO Psija.
I'apmoHnueckuii psz.
JlocTaTouHbIE TPU3HAKU CXOAMMOCTH 3HAKOMOJIOKHUTENIbHBIX PSII0B: IPU3HAK CPAaBHEHUS,
npusHak [lanambepa, MHTErpanbHblil npu3Hak Kormm.
3Hakouepeayomuecs psabl, npu3Hak Jleitouua.
3HakonepeMeHHbIe psbl. JlocTaTOYHBINA MPU3HAK CXOAUMOCTH 3HAKOIIEPEMEHHOTO psJa.
AOCOmI0THas U YCIOBHAs CX0AUMOCTh. OCTaTOK psiia U €ro OlIeHKa.
@OyHKIMOHaNbHBIE psiibl. O01IacTh CXOAUMOCTH (PYHKIIMOHAIBHOTO psija. [IpaBuibHO
cxopsmuecs (QyHKIMOHATIBHBIE PSIIbI U UX CBOMCTBA.
Crenennsble psibl. O6IaCTh CXOAUMOCTH CTEIIEHHOTO PSAA.
Teopema AGens. Pagnyc cxoammMocTu, UHTEPBa CXOTUMOCTH.
Paznoxenue ¢pynkuuii B crenennsle psabl. Psg Teitnopa.
Pa3noxxeHne HEKOTOPBIX 3JeMEHTapHBIX QYHKIHH B psaasl Telnopa u MakiopeHa.
@DYHKIIMH HECKOJIBKUX MEPEMEHHBIX. OCHOBHBIE MOHATHS.
OyHKIMS BYX EPEMEHHBIX U e€ obsacTh onpeaeneHus. ['paduk pyHKIIUU ABYX
IIEPEMEHHBIX.
[TonsiTre 0 MHOXeCTBE (JTMHUM) YPOBHS (PYHKIIMH BYX NEPEMEHHBIX.
OKOHOMUYECKHE WILTIOCTpalu (PyHKIIUH CIIpoca U NpeAsIoKeHUs, QyHKIUS
TI0JIE3HOCTH, TPOU3BOJICTBEHHAS (DYHKIIHS).
IIpenen u HempepbIBHOCTH (PYHKIIMU HECKOJIBKHX NepeMeHHbIX. [lonaTue obnactu. Touku
pa3psiBa. CBoiicTBa QyHKIUI, HEMTPEPHIBHBIX B OIPaHUYEHHON 3aMKHYTON 00JIacTH.
YacTHble Tpou3BOaHbIE. ['€OMETpHUECKUI CMBICT YaCTHBIX MPOU3BOIHBIX (DYHKIIMU ABYX
IIEPEMEHHBIX. YacTHBIE IPOU3BOJHBIE BBICIIUX MOPAIKOB.
[Tonusrit nuddepenman GyHKIUNT HECKOJIBKUX TEPEMEHHBIX.
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94. TuddepeHnmrpoBanue CI0KHBIX U HEABHBIX GyHKUUHN. [uddepeHmansl BICIINX
HOPSAKOB.

95. IIpousBoanas no HamnpasieHuto. [ paguent Gpynkiun. KacatenpHas Ma0CcKOCTh U HOPMab

K ITIOBEPXHOCTH.

96. DkcrpemyM (YHKIIUHU JABYX MepeMeHHBIX. HeoOX0IMMBbIC U JOCTATOYHBIC YCIOBUS
CYIIECTBOBAHHUSA IKCTPEMyMa.

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

98. VYcnorubIil 3kcTpemMyM. Meroa MHOKUTeNeH Jlarpamxka.

99. ®yHKIMM HECKOJBKUX NEPEMEHHBIX B 9KOHOMHYECKOH TEOPHUH.

100. DnemMeHThl HHTETPaIbHOI0 UCUUCICHUS 1)1 GYHKLINN HECKOJIBKUX EPEMEHHBIX.

[TonsiTe, cBOMICTBA U OCHOBHBIE METO/BI BEIUMCIIEHUSI KPATHBIX UHTETPAJIOB.
101.KpuBoauHeHbIC HHTETPANIBL: TTOHATHE, KJIACCU(UKAIUS, CITOCOOBI BBIYUCIICHUSI.
102.BekropHoe noje. BekropHbie JINHUH.

103.[upkynauus, porop BekTopHOro nosist. [Torennuansaoe nose. IIoTok BEKTOpHOTO MO
yepes3 MOBEPXHOCTh. JluBepreHuus.

104.Dopmyna nonHoit BepositHocTu. Dopmyna baiieca.

105. Cxema nmoBTOpHBIX UcTbITaHUN. Dopmya bepHysim.

106. JlokanpHas 1 HHTETpajabHas TeopeMbl Jlarmmaca.

107. luckpeTHble ciydailHbIE BETMYMHBI U UX YUCIIOBBIE XapaKTEPUCTUKU (MAaTEMaTHIECKOE
OKHUJIaHUE, THUCIIePCHUs, CpeJIHee KBAIPATUYECKOE OTKIOHEHHE).

108. OcHOBHBIE 3aKOHBI PACIPEACICHHS JUCKPETHBIX CITy4aifHBIX BEJTHUNH (OMHOMHATIHHOE
pacripenenenue, pactpenenenue [lyaccona, reomerpuyeckoe pacupeeacHue,
TUIEPreOMETPUYECKOE paCIpEIeIIEHUE).

109. ®ynkuus pacupeneneHus BEpoATHOCTEH ciydaifHOW BeIUYHHBI (JUCKPETHON U
HenpepbIBHON). CBOMCTBA, TpaguK QYHKIIUU pacrpeieeHusl.

110. [110THOCTH pacnpeseneHns: BEpOsITHOCTEH HENPEePBhIBHON CITydaifHON BEJIMYHMHBI.
CaoiicTBa, rpag UK IIOTHOCTU paCIpeieIeHHUs.

111. YucnoBele XapakKTEpUCTUKH HENPEPHIBHBIX CITy4alHBIX BEJTUYUH.

112. OcHOBHBIE 3aKOHBI pacHpeesieHIsI HEPEPBIBHBIX CIyYaillHBIX BEIMYHH (PaBHOMEPHOE
pacripesienieHue, oka3aTeJIbHOe pacipeeieHne, HOpMaabHOE paclpeieiieHue).

113.HauanbHbIe U IIEHTPAIbHBIE TEOPETHUECKUE MOMEHTHI. ACHMMETPUS U SKCIECC CITYyIalHOM
BEJIMYUHBI.

114. ®dynkuus pacrpeneaeHus 1 MI0THOCTh BEPOSITHOCTEN IByMEPHOM ClTydyailHOM BETUYHHBI.

115. VcnoBHbIE 3aKOHBI pacrpeieieHns AMCKPETHOHN ciaydaiHoi BennuuHbl. OyHKINN
CIIy4alHbIX apIyMEHTOB.

116. Cucremsl ciyyaiiHbIX BeIHMUUH.UHCIOBbIE XapaKTEPUCTUKH CUCTEMBI IBYX CIyYalHBIX
BennurH. KoBapuanus u koapuuueHT Koppemsiuu.

117. 3axon 6oapmux yncen. IlpeaenbHble TEOPEMBI TEOPUN BEPOSITHOCTEH.

118. TlepBoHavanbHBIC CBEJCHUS O Ternsax Mapkosa. OHOpo IHAS e MapKkoBa.

119. Matpuna nepexoJHbIX BeposiTHOCTeH. PaBeHcTBO MapkoBa.

120. [oHsTHS TeHEPATHHON COBOKYITHOCTH U BEIOOPKH. OOBEM BBIOOPKH.

121. Cratuctuyeckoe pacnpezesaeHne BEIOOPKU (BapHaLlMOHHBIN PsiJl, €r0 XapaKTepUCTHUKH;

MOJIUTOH U THUCTOTpamMmMa 4acToT; IMIUpUYecKas GyHKIIUS pacipe1eeHus).

122. Cratuctuyeckue OlleHKHU apaMeTPOB paciipe/iesieHus (TOUueuHble U MHTEPBaJIbHbIE
OLIEHKH MapaMeTpOoB pacipeieieHus. TOUHOCTh HHTEPBAIbHOM OLIEHKHU, JOBEPUTEIbHAS
BEPOATHOCTb. [|0OBEpUTENBHBIN HHTEPBA).

123. KoppensiuoHHbBIH aHaINU3 U CTATUCTHYECKHIE THITOTE3b! (BEIOOpOUHBIE KO3 PHIIMEHTHI
KOPPEJALUHI U PETPECCUN; TMHENHASI PETPECCHSI; CTATUCTUYECKHE TUIIOTE3bI; IPOBEPKA

2
TUIIOTE3 O TUCIEPCUSAX U MATEMATHYECKUX OKUJAHUSX; KPUTEPUN COTIacus X [Mupcona)
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4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHON padoThl
00yJamuxcs

CamocrosTenbHas  pabora  oOywaromuxcs  oOecrneuumBaeTcs — CISAYIOIIMMH  y4eOHO-
METOIMYECKIMHU MaTepralaMu:
1.  YkazaHusMu B paOoueli nporpamme no aucuumiuge (m.4.1.)
2. JlekumoHHBIE MaTEepHANbI B COCTaBE YI€OHO-METOANYECKOT0 KOMILIEKCA 110 TUCIUILTNHE
3. 3amaHUSAMHM M METOAWYECKMMHU PEKOMEHJALMSMH 10 OPraHM3aldU CaMOCTOSATEIBHONW paboThI
00yYaIoIIMXCS B COCTaBE Y4€OHO-METOINYECKOTO KOMIUIEKCA 110 JUCIUILTHHE.
4. T'moccapuem no JUCUUIUIMHE B COCTaBE y4eOHO-METOJUYECKOTr0 KOMIUIEKCA 10 AUCIUIIINHE.
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KOHTPOJIMPYIOIIUX MaTepHAaJIOB
00yJarouuMucs

Pa3znen 5. ®oHA O1LIEHOYHBIX CPEICTB /sl MPOBEIEHUS TEKYIIEro KOHTPOJIS U
MPOMEKYTOYHOH aTTeCTAIMU 00y4aK0IIMXCH

@DOoH/T OLEHOYHBIX CPEACTB

0 JUCUUIUIMHE
MpeAHA3HAYEHHBIX IS W3MEPEHHsS YPOBHS  JIOCTHUKEHUS
0o0pa3oBaTeNbHOl  MPOTrpaMMBbl.
JUCLUUIIMHE HCIOJIB3YETCS MPU TMPOBEICHUU OINEPATUBHOIO KOHTPOJISI U IMPOMEKYTOUHOU
aTTectauuu oOyyatoumuxca. TpeOGoBaHus Kk CTpykType u conepkanuio POC AUCHUIITUHBI
pernameHTHpYyIOTCS [lookeHreM O (OHJIIE OIEHOYHBIX MAaTEePHANIOB IO MPOrpaMMaM BBICIIETO

YCTaHOBJICHHBIX PE3YJIbTATOB

o0Opa3oBaHus — IporpaMMam OakajiaBpuaTa, MarucTpaTyphl.

IMPEACTABIIACT

5.1. MacmopT (poH/IA OLIEHOYHBIX CPEICTB
Ma 00y4eHus (MOJTHBIH CPOK)

Ounas ¢o

cobon

KonTposupyemsie pasieasl
(TeMbl) AUCHUILIUHBI

OueHo4YHbIE CPECTBA

JI

I3 (JI3, C3)

CPO

Koa nnaukaropa
U JeCKpUnTopa
JOCTHKEHHS
KOMIIeTeHIU i

2

3

4

5

6

Pazgen 1. JIuneitnas aareo

a ¢ JJIeMEHTAMM aHAJIUTHYECKOM reoMeTpumn

Martpulipl ¥ onpeaenuTenu

YO

YO, KP, 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

Cucrema JMHEHHBIX —anreOpanydecKux
YpaBHEHUI.

YO

YO, KP, IIPB

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

OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, KP, IIPB

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

Muorouinensl. KoMiiekcHBIE Yica.

YO

YO, KP, ITPB

IIPB

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

Jlvmetiable oToOpayKeHHs

YO

YO, KP, ITPB

IIPB

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

DIeMeHTHI aHATTUTIYECKO TEOMETPHH.

YO

YO, KP, IIPB

[IPB

WJI-1 OITK-2.2
WJI-2 OTTK-2.2
WJI-3 OITK-2.1

28

COBOKYITHOCTb

dOC 10




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

Pazgea 2.

MaremMarnyeckuii aHaJIN3

OOHOM  JEHCTBUTEIHLHOMU

OyHKIMN

MIEPEMEHHON

YO

YO, KP, IIPB

IIPB

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

Ilpenen  ¢yaxkmmm.  HemnpepsBHOCTD
byHKIWM.

YO

VO, KP, IIPB

IIPB

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

JupdepenipansHoe VICUICTICHHE
(YHKIIMY OJTHOM TIEPEMEHHO.

YO

VO, KP, 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

WurerpansHoe UCUWCIIEHHE
(HeoTpeIeNeHHbIH HHTETpaJ,
OIPENICTICHHbII ~ MHTErpal M €ro
TIPHIIOKEHUS)

YO

YO, KP, ITPB

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

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, KP, IIPB

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

12

Panel

YO

YO, KP, ITPB

IIPB

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

13

DYHKIMN HECKOJIBKUX MIEPEMEHHBIX.

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

Pa3nea 3. Teopusi BeposiTHOCTel H MaTeMaTH4ieC

Kasi CTAaTUCTUKA

14

CiyyJaiitble coObITHS

YO

YO, KP, IIPB

IIPB

WJI-1 OTK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2

29




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

15

Cry4JaiiHble BEJTMYMHBI

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

16

J71eMEHTBI MATEMATHUECKON
CTATUCTUKA

YO

YO, KP, 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

OuHo-3204Hasi popMa 06y4yeHusi (MOJHBIH CPOK,yCKOPEHHOE 00y4YeHHe, OJTHOE YCKOPEHHOoe
o0yueHue)

Kountposnupyembie pa3aebl
(TeMbI) TUCHUITUHBI

OueHoYHbIE CpeaCcTBA

Kon

JI

3 (J13,
C3)

CPO

HHAUKATOPA U
JeCKpUNnTopa
JOCTHKEHH S
KOMIIeTeHIINii

2

3

4

5

6

Pasnen 1. JInneiinas aareopa c 3jieMeHTaAMH AHAJIUTHYECKOH reOMeTpHH

Martpulipl 1 OnpenenuTenu

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

Cucrema JMHEHHBIX —aIreOpadecKux
YPAaBHEHMIA.

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

OJeMeHTBI BEKTOPHOH anreOpbl

YO

YO, IIPB

I1PB

WJI-1 OIIK-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

Muorouinensl. KoMiiekcHBIE Yica.

YO

YO, IIPB

I1PB

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

Jluneiinble OTOOpaKeHUS

I1PB

WJI-1 OTK-2.2
WJI-2 OTTK-2.2
WJI-3 OTTK-2.1
WJI-4 OTTK-2.2

30




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

DIIEMEHTHI aHAJTMTUYCCKOM T COMCTPUU.

YO

YO, IIPB

I1IPB

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

Paznen 2.

MaTteMaTHYeCKUHA aHAIN3

DyHKIIMM ~ OHOM  JCHCTBUTENBHON

TiepeMeHHOMN

YO

YO, IIPB

I1IPB

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 OTIK-2.2

Ipenen ¢yaxkimmu.  HenpepbiBHOCTH

ynkipm.

YO

YO, 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

JuddepenimansHoe HCUHCIIEHHE
(YHKIMY OJTHOH TTEPEMEHHOM.

YO

YO, 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

10

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

YO

YO, IIPB

I1PB

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

11

JuddepeHimanbHbie ypaBHEHHS.

YO

YO, IIPB

I1PB

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

12

Panpl

YO

YO, IIPB

I1PB

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

13

(DYHKLII/H/I HCECKOJIbKHX NICPCMCHHBIX.

YO

YO, IIPB

I1PB

WJI-1 OTK-2.2
WJI-2 OTTK-2.2
WJ1-3 OTTK-2.1
WJI-4 OTTK-2.2
WJI-5 OTTK-2.2
WJ1-6 OTIK-2.2
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Paznen 3. Teopusi BeposiTHOCTEI 1 MaTeMaTHYeCKasi CTATUCTUKA

14

CryJaifHbie COOBITHS

YO

YO, 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

15

CryuaiiHble BeJIMUUHbI

YO

YO, 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

J71eEMEHTHI MATEMATHYECKOH
CTATUCTUKA

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

3aouHas popma o0yuyeHus (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. JIuneiinas aaredpa ¢ 3JieMEHTAMM AHAJIMTHYECKOH reoM

eTpuu

Martpuiipl ¥ OIpeneTUTeNH

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

Cucrembl
YpaBHEHUI.

JIMHENHBIX ~ areOpandecKux

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

OneMeHTHI BEKTOPHOH anreOpbI

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

MHoroueHsl. KomryieKkcHBIe urca.

IIPB

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

JIvmeliHbIe 0TOOpayKeHIIS

I1PB

VJI-1 OITK-2.2

32




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

DneMeHTHI aHATUTIIECKOH TeOMETPHH.

IIPB

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
WJI-6 OTTK-2.2

Pa3zgen 2. MareMaTHyecKH aHAJIN3

OYyHKIMM ~ ONHOW  JICHCTBUTENBHON

MIEPEMEHHON

IIPB

VJI-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

[Ipenen
(hyHKIHH.

¢y, HempepsIBHOCTB

YO

KP, IIPB

IIPB

VJI-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

JuddepermansHoe WCUHCITCHIE
(hYHKIIH OJTHOM TTepeMeHHOH.

YO

KP, TIPB

IIPB

VJI-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

10

Wurerpansaoe
(HeompeIeIeHHBIH
OIPEIENIEHHBII
TIPUJIOKCHIIA)

WCUHCIICHIE
WHTErpa,
UHTETpal W €ro

YO

KP, TIPB

IIPB

VJI-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 ypaBHEHHSL.

IIPB

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

12

Pamnl

IIPB

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

13

DYHKINN HECKOIBKUX TIePEMEHHBIX.

I1PB

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

Pasnen 3. Teopusi BeposiTHOCTEl U MAaTeMaTH4eCKAasi CTATHCT

HKa

14

Coryuaiiabie COOBITHS

I1IPB

WJI-1 OITK-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

15

Crny4aiiHble BEJTMYUHBI

I1IPB

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

16

OJIeMeHThI MAaTEMATHYECKOM
CTaTUCTUKH

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

3aounas popma o0yueHus (ycko

eHHOe 00yYeHHe, OJTHOE YCKOPEHHOe 00yUYeHHe)

KonTpoaupyemsie pa3aesnsl (TeMbl)
AUCUMIITHHBI

OueHoYHbIEe CpeacTBa

Kon unaukaropa

JI

3 (J13,
C3)

CPO

U JeCKpUnTopa
JTOCTHKEHUS
KOMIIeTeHIIU I

2

3

4

5

6

Paznesn 1. JIuneiinas aiaredpa ¢ 3JieMEeHTAMH AHAJUTHYECKOH IreOMeTpHHI

Marpuiist 1 onpenenTen

YO

I1PB

VJI-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

Cucrempl JIMHEHHBIX —areOpanyecKux
YPaBHEHMIA.

YO

KP, I[IPB

I1PB

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

OneMeHTBI BEKTOPHOH alreOpbl

I1PB

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

MuorouneHsl. KoMIiekcHEIE YmCa.

I1PB

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

JInneiiHble OTOOpaKEeHNS

I1IPB

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

DIIeMEHTHI aHATIMTUYCCKON TCOMETPUM.

I1IPB

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

Pa3zgen 2. Marem

ATHYECKHH aHAJIN3

OyHKIMN OJTHOH JEUCTBUTEIILHOM

MIEPEMEHHON

IIPB

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

HemnpepbiBHOCTH

Ipenen  dyHKIMM.

yHKipm.

YO

IIPB

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

Hubdepentmansroe VICUHCIIEHHE
(YHKIIMM OJTHOH TIepeMEHHOM.

YO

KP, IIPB

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

10

Wurerpansaoe
(HeoTpe eI HHBII
OIPE/IETICHHBII
HPUIIOKEHNS)

HCYHCIICHUC
HHTETpAaJl,
HHTCTpall nu €ro

YO

I1PB

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

11

JuddepeHimanbHbie ypaBHEHHSL.

I1PB

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

12

Panpl

I1PB

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

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

I1IPB

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

Pa3znes 3. Teopusi BeposiTHOCTEH 1 MaTeMATH4YeCKAasi CTATHCT

HKa

14

Ciyuaiinblie coObITHS

IIPB

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
WJI-6 OTTK-2.2

15

CiyyaiiHbIe BeIMUMHBI

IIPB

VJI-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

VJI-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

YcaoBHbIe 0003HaYeHNS OLeHOYHBIX cpeacTB (Ctoadus 3, 4, 5):
YO — yctHbIi (QpoHTaIBHBINA, HHAWBUYAJIbHBIN, KOMOMHUPOBAHHBIN) OIIPOC;

ITPB — npoBepka pedeparoB, KOHCHEKTOB, MEPEBOJIOB, PELICHUH 3aJlaHHM, BBIMOJIHEHHBIX

SaI[aHI/II\/’I B DJICKTPOHHOM BHJIC U T.A.;

KP — KonTponbHas pa®ota (ayJUTOpHbIE WM JOMAIlHUE, WHAWBUYaJIbHBIE, MTApPHbIE WU

TPYHIIIOBBIC KOHTPOJBHBIC, CAMOCTOATCIIbHBIC pa6OTI:vI, JUKTAaHTBI U T.I[.).
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5.2. OnleHOYHbIE CPEeICTBA TEKYIIEro KOHTPOJIs

IlepeyeHb MpaKTHYECKUX (CEMHUHAPCKHUX) 3aJaHUI

Tema 1 «MaTpunbl U onpeaeJuTeN»

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 A A 3 9 B -9 3
. Haittu matpuny C = 2A + 5B, eciu A= 7 5"°7 |5 _s5

3. Haiitu mpousBenenus marpun; AB u BA, ecnii oHUM CyIIeCTBYIOT:

1 3 2 5 1
9 A=|2 0 1] B=|19
0 1 -1 5 2
16 1 9 1 0
w A=|3 0 9|, B=|3 -1 2
1 2 3 5 3 1

2 1 -2 3
1
(12 3 4 o
& "2 1 =2 3) " |>s
-3
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3
1 -1
4. BpMIUCIUTH 2 _3

5. BpIYHCINTE OIMpCACIINTCIIN

3 4

9 g _5
4 -3 5

o |3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIe MATPHUIIBI TS CIEIYIOUIINX MATPHIIL:

CoOSa -Sina
a) A=| .
sinad  COS«

2 5 7
y A=(6 3 4
5 -2 -3

7. PemmTh MaTpUYHbIC ypaBHEHHS:
(3 -2)_(1 2
D5 4)7 |5 6
2 1), (107
911 1)7 78 1 2

Tema 2 «Cuctembl JUHEHHBIX ajJredpanyeckux ypaBHeHHi»
IIpakTHyeckoe 3aganue 2.

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

- 00paTHOW MaTpPHUIIBL:
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a

b)

(2% + X, — X, =0
)<3&+4&+6=0
X+ X% =1

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

Tema 3 «J1eMeHTbI BEKTOPHOH aJaredpbr»

IIpakTuyeckoe 3aganue 3.

3agaun 1J1sl CAMOCTOSITEILHOTO peUICHUSA

Haiitu ckansipHOE Ipou3BeiIeHne BEKTOpOB A = 3i+ 4j +5ku b=4i+ 5j -3K.

Haiftu BexTopHOe mpom3sBenenue Bexktopo d =21+5]+K u b=1+2]-3K.

. Haitn CMEIIIaHHOE NIPOU3BEIACHUE BEKTOpOB A = I—j+k, b=i+j+k,

c=2i+3]+4k.

. BBIUMCIUTE CKalNSpHOE MPOU3BENEHHE BEKTOPOB A W D, ecnu |§|:5 = 5, ‘b‘=4 U

BEKTOPBI 00pa3yroT yroia 45°.

. Haifn ‘ﬁ ceemn A(L2;3) u B(3;-4;6).
[Toka3atb, 4T0 BEeKTOpHI A = 7i —3j +2k, b=3i —7j +8k, c=i— j +k
KOMIUTAHAPHBI.

. BplumciuTe momans TpEeyrosibHMKa C  BEpLIIMHAMU A(Z; 2, 2), B(4; 0; 3),

C(0;10).

OnpenenuTh CMENIAaHHOE MPOU3BEJEHHE BEKTOPOB A =(—3, 4,1), b=(5,2,3),

C= (1, 4, 6) . UccnenoBaTh BEKTOPBI HA KOMIUIAHAPHOCT.

Haiitu 06bEM TpeyroabHON MUPAMH/IBI C BEPIITHHAME A(O; 0; 1) , B (2; 3, 5) ,
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C(6;2;3), D(3;7;2).
Tema 4 «VMuorowienol. KoMILiekcHbIE YncIa»

IIpakTnyeckoe 3ananue 4.

3agaum 11l CAMOCTOSITEILHOTO PeleHus

1. Pemmth KBajpaTHOE ypaBHEHHUE Ax* —20x+29=0,

2. Jlanbl KoMIUiekcHbie uncna Z; =95—12i, 'z, =—6+8i,

yA
1
Haittm: & T 220 4= 2y 4172y, —
Z2
3. Kowmrmuiekchble uncna Z; = 1-1i, Z, = —\/§ —i IIPEICTABUTH B TPUTOHOMETPUYECKOU
z
dbopme u HalTH Zy -2, Z_ .
2

o 4
4. Haiitu Bce 3Hauenns v -1,

5. Bo3BecTH B cTENeHb JaHHBIC KOMIIJICKCHBIC YHMCJIa.:

a) (3+4i)°
b 1+ 2i)°
o (—1+i)*

Tema 6 «J1eMeHTbI AaHAJIUTHYECKON reoMeTprum»
IIpakTuyeckoe 3axanue S.

3aga4u 115l CAMOCTOSITEILHOTO pelIeHust
1. OmnpenenuTs pacCTOSHUE MEKIY TOUKAMH: A(3;8) u B(—Z; 5) .
2. TlokasaTb, 4TO TPEYrOJBHHK C BEPIINHAMH A4, 3), B(7;6), C(2;11) - IPAMOYTOJIBHBIA.

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

paBHOOEIPEHHBII.

4. Haiitu Touxy nepeceucnns npsmbix: 2X+Y—1=0ny X+2y+1=0.

40



CocTaBUTh ypaBHEHHE MPSAMOU, TPOXOIALIEH Yepe3 TOUKY M (—:L 2) napajuieibHO MPAMOM

y=—3X+1.

CocTaBuTh ypaBHEHHE NPSIMON, MPOXOJAIICH yepe3 TOUKY M (—3; —1) HEePIEeHIUKYISIPHO

npsmoit 2X+Y—3=0.
CocraButb ypaHeHue npsimoit, npoxoasumeii uepes roukn AL 2) u B(—2;3) .

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

BBICOTBI, TPOBEAEHHON U3 BEPIIUHBI A.

Croponst AB, BC, AC tpeyromsuuka ] ABC saganbi  cootBercTBeHHO — ypaBHCHMSMM:
4x+3y—-5=0, X—3y+10=0, Xx—2=0. Onpenenurs xoopmuHatsl BepmHH
[JABC.

Tema 7 « DyHKIIUM OJHOM 1eiiCTBUTEILHON IepeMEeHHOI»

IIpakTHyeckoe 3aganue 6.

f)

9)

3agauu 1J1sl CAaMOCTOSITEIbLHOIO pelIcHUust

1. Haiftu o6nacTh onpeneneHus (yHKuii:
f(x)=+x2—25
f (x) =lg(5x* +4x—-9)
f(x)=x-1g(2x-3)
f (x) = arcsin(2x® + x)

3x-1

J5x+35

f(X)=vVx* -4+ /1_2%)(2

f(X) = /(x=9)(x+19)(x—21)

f(x) =

2. Haiitu o0nacTp 3HaueHUIA (QYyHKIIHIA:
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a) f(x) :‘X‘+1
by f(x)=2+5sinx

5
C) f(X)Z;

d) f(x)=1-3cosx

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

a) f(X)=x"sin7x
p F()=5[x-3Yx

o f(x)=x23x+2sinx

2x?
f(x)=
a F(X) Y1
1+X
e) f(X)=|QE

Tema 8 «Ilpenen pynkuun. HempepoiBHOCTH pyHKIIUN»
IIpakTH4yeckoe 3axanue 7.
3agauyu 1A CAMOCTOSATEILHOTO PellieHUsl
Haiitu npenensr pyHKimii:
x° +3x+2
x>-22x° +5x+2

VA+ X+ x> =2

a)

lim
e X+1
2x% —3x+1
c) lim

o X2 42x-3
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lim x* +4x-21
9 >3 2x* —Tx+3

“m2ﬁ+5x—7
? -1 3x% —x—2

Jx+4-1

Iim ——
D oa3o2x-3
. AJ2x+3-3
o limX=2 2
=3 2 \[x+1
2-3x—x>

h) lim

2
s 22X+ X -1

| | ( 12 1 j
) lim| 5> " 36 " %6

sin 2x
i) lim
x-0 (g 3x
2
0 lim9X
x=>01—Cc0Ss4X

arctg (x* +3x)
) lim :
x>0 arcsin 2X

9x+5
o lim1e)

Tema 9 «/InddepenuuanbHoe ncuncjieHue GyHKUMU OHOM IepeMeHHOI»

IIpakTuyeckue 3aganus 8-9.

3agaum AJ1s1 CAaMOCTOATEILHOIO pelIcHUus

1. Haiitu npon3BoaHbIE (YHKITHIA:

43



y Yy =3x"+5x°+2x° —9x+1

2 Y =008" 7%’

2

x| <1

9 V= arcsin I

+ x4

» Y=X-sin2x°

X
5) y:Inth

6) Y =In(v2sinx+1++/2sin x—1)

_ sinX—Cos X
Sin X +COS X

7)

4x" +9x3+1

gy Y—=FE

) y Xsin X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOPSAKA:
1 . 2

y =——XSIN3X — —C0S3X
9 27

3. Tlokazath, uTO (QyHKIUA y= sinln X+ cosln x YIOBIIETBOPSIET  YPaBHEHHIO:

X°y"+xy'+y=0
. / o 3 3
4. Haiitu npoussoauyto Y, or HesBHOM Qpynkmun: X + Y —-3xy=0

d :
5. Haiitn yl=d—){,ecm/1 X=acost, y=asint

6. Haiit npenenbl GyHKIHHN, UCIIONB3Ys TpaBmiio Jlomuras:

44



X3+ x> =5x+3

a lim

) X —4x2 45X =2
. x*+x*=6Xx

) lim

x>o x> — X416

lim In( x*=3)
el X% +3x—-10

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

y X* +X—=5
b) =
X—2
2
¢ y=xIn“x
8. Haiitu HanOospIree 1 HaMMEHbIIIEe 3HAYCHUS QYHKIINU:

a) Y= X" —8%* -9 ua oTpeske [—l; 1]

x*+4
by Y= T Ha OTpe3Ke [1; 3]

c) y=(X—2)Ze_X Ha OTPE3Ke [0; 5]

9. OO0Bvém mponmykimu U (yci.em.) mexa B TedeHHE pabodero AHS MPEACTaBIsSET (YHKIIHIO

U=—t>—5t*4+75t+425, rpe t- pabouee BpemMs B dacax. BbIUMCIHMTH

MMPOU3BOAUTCIIBHOCTD Tpyaa qcpes3 2 gaca IIOCJIC Haydajia pa60TBI.

Tema 10 «MHTerpasbHOE MCUMC/IeHHEe (HeonpeaeJéHHbI HHTEerpaJl, onpeaeJéHHbId HHTerpaJ
U ero NpHuJI0KeHHUs1)»

IIpakTuyeckoe 3axanue 10.

3agaum aJ1s1 CAaMOCTOATEILHOIO pelIcHUus

1. Haiitu unTerpans::
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2 2
wdx

a) X
c  CO0S2X

b) — X
J cos” xsin® x
¢~ Sin xdx

c) PR
Y1+9cos X

X4
) I —mdx

e) :\/m sin 5xdx
) : In xdx
9) : X C0S 9xdx
h) : x* In xdx
dx
) P x(@+Inx)°®
arctg”2xdx
I Ty
K) Ix3ex4*5dx

2. Haiitm o0beM mpomayKnuu, MPOU3BENCHHOHN 3a 2 ronma, ecnu QyHknus Ko6ba-Ilyrmaca mmeer

sun g(t) = @+t)e™.

3. BbmucIUTH OMpeneéHHbIe HHTETPAITBL:

1
2 _[x(3— x*)®dx
0
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-5[ xdx
) At 3x
0 !xﬁnxdx

4. BpIUUCIUTH IJIOLWAAb (PUTYPBI, OTPAHUYEHHON JTUHUSIMHU:
2 2
y=4-Xx°, y=X"—-2X
Tema 11 «/Indpepennuanbabie ypaBHeHH»

IpakTnyeckoe 3axanue 11.

3agauu 1Jisl CAaMOCTOSITEILHOIO pelIcHUus

1. Penmrs muddepeHnpanbHble ypaBHEHHS C pa3IelSIONIMMUCS TIEPEMEHHBIMU:

) Xy'—y=y’
m) xyy' =1—x?
N VoS
) y =x 2
y

2. Pemmts omHOpOIHBIE MU QepeHITaTbHBIE ypaBHEHHS:

a) y':X—l
X

,_x+2y

b) X

3. Peumrs smHelHble QG epeHIaIbHbIE YpaBHEHNS IEPBOTO MOPSIKA!

dy vy

— =2 =X
2) dx x

dy 2y 3

4+ -2 =X
b) dx X
C) yr_y:ex
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4. Penmrs nuddepeHnuanbHbIe ypaBHEHNS, UCIIONB3Ys IIOHIKEHUE TTOPSIIKA:
a) Yy =€

b) Y =Inx

0 2yy"=(y) +1
5. Pelmmth IMHeiHbIC OHOPOJHbIC TH((DEpEHIHATBHbIC YPABHCHHS:
a) Y'—-2y'+17y=0
b) y'—-8y'+16y=0
o) 2y"-5y'+2y=0
6. Peumims IuHeiHbIC HEOTHOPOIHbIE MHD(EPEHIATBHEIE YPABHEHIS:
a) Y -4y +4y=x°
b Y'+2y'+y=e”
o Y-8y +7y=14
7. HaiiTy peienus ypaBHEHNH, yIOBIETBOPSIONIAE HAYANLHBIM YCTOBHAM:
a) Y'-2y'+y=0 y(2)=1 y(9)=-
b) y'+y=4e’, y(0)=4, y'(0)=-
o Y'+2y'+2y=xe*, y(0)=0, y'(0)=0
Tema 12 «Psizibi»

IIpakTnyeckoe 3aganue 12.

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

1. HccnemoBaTh CXOMUMOCTH psifia, MPUMEHUB HEOOXOIUMBIN TTPU3HAK CXOINUMOCTH:
Z 5n+6
a
) Z100n-1
b
) Z n(n +1)
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4n® —25
9 Z“\/_+50

2. HccnenoBaTh CXOAMMOCTH psJia, HCIIONB3YA Mpu3Hak lanambepa.

“.n
2) 2;5

5 le n(n +1)

3. Paznoxuth B cTeneHHOM psij o creneHs M X QyHKIHU:

y = e’ -1
a) X
y_l—e‘x2
b Y=z
y |n1+_x
2 1-X

2
4. Paznoxuts B psag Maknopenadynkuuo Y = COS™ X,
5. Haiiti 06:1aCTh CXOMMMOCTH CTENIEHHBIX PSIOB:
00 3n Xn
a
) o
x> x° X"
) I+ X+—+_—+..+—+..
2! n!

Q) 1+X+2°X° 4. +Nn"X"+...

Tema 13 «@yHKIMM HECKOJIbKHX IepeMeHHbIX»

IIpakTnyeckoe 3axanue 13.
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3agaum a1l CAaMOCTOATEILHOI0 pelICcHUusA

1. Haiitu yacTHBIC IPOU3BOIHBIC IEPBOTO MOPSIKA:

a) Z=X+2y°—-3xy—4x+2y+5

b) Z= e (< +y?)

o) z=In(x*+y?)

2. Jlana ¢yukuus Z = f (X, y) . TpeOyetcss HaiiTh: monHBIA auddepeHnal dz ; wactubie

0’z 0%z

MMPOU3BOJAHBIC BTOPOro IOpAaKa axz’ 6y2 U CMCIIAHHBIC YaCTHBIC IIPOU3BOAHLIC

0’z 0°z
oxoy ' oyox

Z =arctg X
a) y
b) Z=+/2Xy+Y?
X—y
7=—">—">
C) x2+y2

3. Uccnenosarts na sxcrpemym gynxumio Z = f (X, ) :
a) Z=X—Xy+y’ +9x—6y+20
by Z=X +Xy+Yy> —3x—6Y
o) z=3xy—x"—y’-10x+5y+3

4. Haiitu rpauenT Gyaxipn Z = X2y —5y3 B Touke Py (2,1)

5. Hamucate ypaBHeHHE KacaTelIbHOW IUIOCKOCTM M YpaBHEHHE HOpPMaJId K IIOBEPXHOCTH

3X°Y +2X2— Y2+ X+1=0 g rouxe My(Xy, Vo1 2Z5) , ccmn %o =1 Yo =—2.
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Tema 14 «Ciy4yaiinbie cOOBITHSI»

IIpakTnyeckoe 3axanue 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, YTO M3BJICYEHHAS U3 KOJIOJBI KapTa OKaKeTcs TpedoBoit 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 Genbix, 4 3enéHbix u 5 KpacHbIX. KakoBa BepOSTHOCTb W3BJIECYbL W3

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 npemiaraercss S BonpocoB. Ha Kakablii U3 HUX OH MOXET OTBETHTh
OJIHUM U3 TPEX CIOCOOOB — BEPHO, HEBEPHO MM HETOYHO. CKOJIBKO CYIIIECTBYET BapUaHTOB

OTBETOB yueHHUKa?

UYenosek uaér no ropoay. Iloaxons x xaxaomy HNepeKpECTKY, OH UMeeT 3 BapHaHTa s
poAoLKeHHs MyTH. CKOJNBKO pa3HbIX MApIIPYTOB OH MOJKET IPOWUTH, €CIIU OH IEPECEKAET

10 nepekpécTkoB?

KommexcHas 6p1/1raﬂa COCTOUT U3 JIBYX MAJIAPOB, TpéX OTYKAaTypOB U OAHOI'0 CTOJIsApaA.
CKOIIBKO Ppa3INYHBIX 6p1/1raz[ MOXXHO CO3a4aThb U3 pa60qero KOJUUICKTHBA, B KOTOPOM 15

MaisipoB, 10 mTykatypoB u 5 cTonspos?

CKOJIBKHUMH CIIOCOO0AMU MOKHO pPa3MCECTUTH 9 Jiany 3a CTOJIOM, Ha KOTOPOM ITOCTAaBJICHO 9

CTOJIOBBIX MPHOOPOB?

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 kopoOke msATh OAWHAKOBBIX M3JENIUN, MpUYeM TpPU M3 HHUX OKpamleHol. Haymauy
W3BJICYEHBI [Ba n3enus. HaliTu BEpOSITHOCTB TOTO, YTO CPENU IBYX M3BJIECUEHHBIX M3JEIUN
OKa)XYTCS: a) OIHO OKpaIlleHHOE u3/enue; 0) ABa OKPAIICHHBIX U3JIENHs; B) XOTs OBl OJTHO
OKPAILLIEHHOE U3JIEIIHE.
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12. B rpynne 12 cTyneHToB, cpear KOTOPhIX 8§ OTAMYHHUKOB. [1o cnucky Haymady oToOpaHbI 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 HAa BCC BOIIPOCHI BBITAHYTOI'O ouera.

14. Cpenu 20 oauHaKOBBIX MO BHEIIHEMY BHUAY TeTpaaed 16 B kieTky. Bzsto 4 terpanu.
Haiiaure BeposITHOCTH TOTO, YTO M3 HHUX: a) POBHO 2 TETpalu B KIETKY, 0) X0Ta Obl ofHa

TCTpab B KIICTKY.

15. B xopoOke umerorcs 30 TOTEpEeHHBIX OMIIETOB, U3 KOTOPBIX 26 MYCTHIX (0€3 BBIUTPHIIICH ).
Hayran u3BnekaroT oJJHOBpeMeHHO 4 Ouiera. HailTu BepOsSTHOCTB TOTO, YTO BCE OWJIETHI HE

OKa’XyTCs BBIMT'PBIIIHBIMH.

Tema 15 «Ciy4ajinbie BeJTHYHHBI»
IpakTnyeckoe 3axanue 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. Cnyuvaiinple BenmuuuHbl X W Y He3aBucuMbl. HaiiTu MaremaTtnueckoe OXHJIaHHE U
aucnepcuio ciydainHon Benmuuunbl Z=2X-3Y+1, eciau u3BectHo, uytro M(X)=2, M(Y)=4, D

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

3. Cnyuaiinble BenmuuuHbl X U Y He3aBucuMbl. HaifTu mucnepcuio ciaydyailHOW BETMYUHBI,

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 — yucia OpakOBaHHBIX JieTajei

cpeau 0TOOpaHHBIX.

5. 3anaH 3aKOH pacmpeaeeHus] JUCKPETHON CITydaiHONW BETUYUHBI X:

Xi 10 20 30 40 50

pi 0,1 0,2 0,1 0,2 0,4

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

orknonerne O(X) .

Tema 16 «3eMeHTBI MATEMATHYECKOM CTATUCTHKN»
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IIpakTyeckoe 3aganue 16.

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

1. U3 reHepanbHON COBOKYITHOCTH M3BJI€YeHA BBIOOpKA 00BbEMa 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

Vkazarue: nepeiitn K ycnoBHsM 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

AUCTICPCHUHU. Haiitu HCCMCH_IéHHy'IO OLICHKY OUCIICPCUN PeHepaﬂBHOﬁ COBOKYITHOCTH.

5. Haiitu BbIOOpOUYHYIO AMCIIEPCHIO IO JAHHOMY paclpeieieHn o BbI0opku o0béma N=10:

X 186

192

194

VYka3zaHue: IepenTn K

u, =x —191.
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5.3. TeMaTHKa NMCbMEHHBIX PadoT 00y4aKOIIMXCS

Obyuaromuecs 3a04HON (HOPMbI 00YUEHHSI BHIITOJIHSAIOT JOMAIITHIOI KOHTPOJIbHYIO padoTy.

Y4eOHO-MeTOINYeCKHEe MaTeprabl, HEOOXOIUMBIE JUIS BBITOJHEHHS paboThI, conepxkarca B YMK
10 JUCLUILINHE.

WooNoa~WNE

g e S
wbhko

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
3L
32.
33.
34.
35.

36.
37.
38.
39.

5.4. Hepeqenb BOIIpOCOB l'IpOMe)KyTO'{HOﬁ aTrrecTanum 1Mo JMCHMIVIMHE

BOHpOCLI K 3K3aMEHY

Bomnpochl 115t MoAroToBKH K 3a4éTy (1-82), ak3ameny (1-159)

Marpuupl 1 onepary Haji HUMH.

Onpenenureny U UX CBOMCTBA.

OOpatHas matpuIia.

Panr marpuripl.

CJIAY. OcHOBHBIC IOHATHSA U ONPE/ICIICHUSI.

Cucrema N JIMHENHBIX YPaBHEHUM ¢ N nepeMeHHbIMU. MeTo1 00paTHON MaTpuIIbl.
CJIAY. Meron I'aycca.

CucreMbl JIMHEHNHBIX OJJHOPO/IHBIX YpaBHEeHUH. DyHIaMeHTalIbHAs CUCTEMA PELLICHUI.
Mozens JIeoHTEEBa MHOTOOTPACIEBON SKOHOMUKH.

. YpaBHEHUE NpsIMOM C YIIIOBbIM KOA(P(PUIIMEHTOM.
. O011iee ypaBHeHHE NPSIMOM U €T0 YaCTHBIE CITyYaH.

Touka nepeceuenus npsMbIx. Ilocrpoenne npsMoii o e€ ypaBHEHHIO.
Bbruncnenne  yrma MexIy — ABYyMS  OpSAMBIMH.  YCIOBUSL  HapajUIeNIbHOCTH

NEPIEHTUKYIIIPHOCTH JABYX IPSMBIX.

Y paBHeHNE NPSAMOM, POXOAILIEH Yepe3 JaHHYIO TOUKY B 3aJaHHOM HallpaBIICHUN.
YpaBHeHUE NPAMOI, MPOXOSAILEH Yepe3 IBE TAHHBIE TOUKH.

Paccrosaue ot Touku 10 npsiMoit.

Onpenenenrie KpuBoi BTOPOro rnopsiaka. OKpy>KHOCTb.

Onurnc.
['unep6orna.

I[TapaGomna.

CkassipHble 1 BEKTOPHBIE BEIMUMHBL. JIMHEHHbIe onepaly HaJl BEKTOpaMu.

VYron mexny n1Bymst Bekropamu. [Ipoekiiust BEKTopa Ha 0Ch M COCTaBIISIOIAsl BEKTOPA 110 OCH.
Paznoxenne BekTopa Ha COCTABIIIIOLIME 11O OCSM KOOPIUHAT.

Harpasisitomme KOCHHYCBI BEKTOpa.

Y coBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.

CkansipHOE IPOU3BEIEHNE IBYX BEKTOPOB U €T0 CBOMCTBA.

BekropHoe nponsBeneHne 1 ero CBOMCTBA.

CmMeniaHHoe MPOU3BEAECHHUE TPEX BEKTOPOB U €10 TE€OMETPUUECKUIN CMBICII.

YcmoBre KOMITTIAHApPHOCTH TPEX BEKTOPOB.
AnreOpanyeckasi popmMa KOMIUIEKCHOTO Yucia. JIeHCTBUSI ¢ KOMIUIEKCHBIMHU YUCIIaMU.
Tpuronomerpuyeckas popma KOMIJIEKCHOTO YHCIIa.

IokazarenbHast popma KOMILIEKCHOTO YHCIIA.

Crenenp KOMITIEKCHOTO uncna. KopeHs N-ii cTeneHyn n3 KOMIUIEKCHOTO YMCIa.

Cxema ['opHepa 1 KOpHU MHOTOYJIEHA.

u

Haxoxxnenne wambombiero oomero aemutens (HOJI) nByx MHOTOWICHOB € TIOMOIIBIO HX

Pa3JI0KEHNS HA HEPUBOIMMbIE MHOKUTEIH.
Jlunelinbie otoOpakeHnsi. OCHOBHbIE TOHATHSI.
[peobpazoBaHue KOOPAMHAT.
EBKIM10BO MPOCTPaHCTBO.
JIvHelHbIe onepaTopbl U X CBOUCTBA.
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40.
41.
42.
43.
44,
45.
46.
47.

48.
49.
50.
oL
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.
77.
78.
79.

80.
81.

82.
83.

84.
85.
86.

CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOT0 Oreparopa.
OpToroHainbHbIil 6a31C U OPTOrOHAIBHBIE TPE0OPA3OBAHMS.

[puBenenue kBapaTHuHON (POPMBI K KAHOHUIECKOMY BHITY.

Pa3mepHoCTb 1 6a3uC BEKTOPHOIO IIPOCTPAHCTBA.

Kputepwnii CripBecTpa 3HaKOOIPEIETIEHHOCTH KBAPaTHIHON (DOPMBL.

HopMmaibHblii BEKTOp INIOCKOCTH. Y paBHEHHE IUIOCKOCTH, IIPOXOALLEH Yepe3 TaHHYHO TOUKY.

OOr1iee ypaBHEHHE IUIOCKOCTH U €70 YaCTHBIE CITy4au.

Yroa Mexnay IUIOCKOCTAMM. YCIOBHS NApAUICIbHOCTH W INEPNEHIUKYJISIPHOCTH JIBYX
IUIOCKOCTEM.

[Tpsivast B mpoctpancTBe. OOIIME ypaBHEHHS ITPSIMOMA.

KanoHunueckue ypaBHEHUs IIPSIMOM.

YpaBHeHUs MPSIMOi, IPOXOISIIEH Yepe3 IBE TOUKH.

VYron Mexay IByMsl IPSIMBIMU. Y CIIOBUSI TAPAIIENBHOCTHU U NEPIEHIUKYIIIPHOCTH NPSMBIX.

Y cnoBus napajuieIbHOCTH U IEPIEHIUKYIISIPHOCTH IPSIMOM U IVIOCKOCTH.

Touka nepeceyenys MPSIMOH € IJIOCKOCTHIO.

PaccrostHue OT TOUKH 10 IUIOCKOCTH.

[TonsiTie MHOKECTBA. UKCIIOBBIE MHOKECTBA.

Ionsatue ¢pynkumy. OcHOBHBIE CBOMCTBA (DYHKIIHIA.

OnemenTapHble GyHKImN. Knaccudukanmst GyHKImiz.

IIpenen uncioBoOM MOCIIENOBATEIBHOCTH.

[penen GpyHKIMN B OECKOHEYHOCTH U B TOUKE.

beckoHe4uHO Mallble BEIMUMHBI U UX CBOMCTBA.

beckoneuHo OosblIMe BETMUMHBI U UX CBOMCTBA.

OcHoBHble TeopeMsl 0 npenenax. [Ipu3Haku cyniecTBoBaHUs IIpenea.

3ameyaTesbHbIE PEIENbL.

HenpepbiBHOCTS (hyHKIIMM B TOUKe. TOUYKM pa3pbiBa U UX KIACCH(DUKALHMS.

Teopemsl Betiepirpacca u bonbiiano-Korim o HenpepbIBHOM Ha 0Tpe3Kke (PyHKLUH.

Onpenenenye Mpou3BOAHON, €€ MEXaHUYECKUIN U TEOMETPUUECKUI CMBICIL.

3aBUCUMOCTb MEX/Ty HEPEPBHIBHOCTHIO U AU (HEPEHIIMPYEMOCTHIO (PYHKIIUH.

OcHoBHble npaBuia i depenumpoBans. [IponsBoHas cioxHON 1 00paTHOMN (HYHKIIMH.

[Ipon3Bo/HBIE OCHOBHBIX 271eMEHTapHbIX (PyHKIMA. [IoHsATHE MPOM3BOIHBIX BBICIINX MOPSIIKOB.

OKOHOMHUECKUI CMBICIT ITPOU3BOTHOM. VIcTIoNb30BaHe TOHATHS IPOU3BOAHON B 3KOHOMHUKE.

DMacTUIHOCTH (DYHKIIMU 1 €€ CBOMCTBA.

YpaBHEHUE KacaTeIbHOM U HOPMAIH K KPUBOM.

Huddepentman GyHKINMH U €ro TeoMeTpudeckuil cMbIci.Jluddepeninansl BEICIINX MOPSIIKOB.

Teopema depma.

Teopema Poms.

Teopema Jlarpanxa.

Teopema Jlormrans.

Heo6xoaumble 1 J0CTaTOYHbIE YCIIOBHS BO3PACTAHUSI M YOBIBaHUS (DYHKIIUH.

OkcrpemyM GyHKIMU. HeoOXoaumblil 1 J0CTaTOUHBIN NPU3HAKH CYILIECTBOBAHUS IKCTpEMyMa
¢yskiwn. locTaTouHblii MPU3HAK CYIIECTBOBAHUS SKCTPEMyMa, OCHOBAHHBII Ha 3HaKe BTOPOI
TIPOU3BOJTHOM.

Haubosnbiniee v HanmeHblIee 3HaYeHNe (PYHKIMU Ha OTpE3Ke.

Beiykiocts 1 BorayTocTs rpaduka ¢pyHnkipy. Touku nepernda. AcuMnToTs rpadurka
byHKIMN.

O6mas cxema uccieoBaHus GyHKIMH U TOCTpoeHue e€ rpaduka.

INonsaTre nepBooOpazHOil 1 HeonpeaenEHHOro nHTerpaia. CBOWCTBA HEONPEAEIEHHOTO
UHTETpa’a.

I'eomeTprueckuii CMBICI HEONIPEAECIEHHOIO HHTETpaa.

OcHOBHBIE METOZIBI MHTErpUPOBaHusl. IHTErpupoBaHue METOJOM Pa3JIOKCHHUS.

Meroa MHTErpUpOBaHUSI 10 YacTsM.
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88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
1009.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.

(GYHKIMU IBYX MEPEMEHHBIX.
124.
125.

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

133

87. HHurerpupoBaHue MpoCcTEHIIMX palMOHATBHBIX IPOOCH.
MeTon HeornpeieEHHBIX KO3((PUIIMEHTOB.
Nuterpanshas cymma. [lonstue onpenenéHHoro uHrerpaia.
I'eomeTpuuecknii 1 SKOHOMUYECKHUI CMBICI OIPEIENIEHHOTO UHTETpaIa.
CaoiicTBa onpenenénnoro unterpana. @opmysa Herorona-JleiOnuma.
3ameHa nepeMeHHON 1 (hopMyIia MHTErpUPOBAHUS 110 YaCTSAM Yy ONPEIENEHHOrO HHTErpaa.
I'eomeTpuueckre NpuIoKeHHs ONPEETIEHHOTO HHTErpaia.
HecoOcTBeHHbIE HHTETpAIBL.
Hcnone30BaHue NOHATUSA ONPEAETIEHHOIO MHTErPajia B SKOHOMUKE.
Huddepenimanbable ypaBHeHUs.. OCHOBHbIE HOHATHSL.
JuddepeHimanbHble ypaBHEHUS TIEPBOTo Mopsika. Teopema o CyIecTBOBaHUH M €JUHCTBEHHOCTH

pelIeHuUsI.

JuddepeHmanbHble ypaBHEHUS C Pa3ICIISIONMMICS TIEPEMEHHBIMU.
OnuoponHble MU depeHIaIbHbIe YPaBHEHUS TIEPBOTO MOPSIIKA.
JIuneitasie muddepeHtmanbHbple ypaBHEHHS IEPBOTO MOPSIKA.
JuddepeHimanbHble ypaBHEHUs], JOITYCKAOIINE TOHKEHHUE TOpsiIKa.
JIuneitapie muddepenHnmanbHpie ypaBHEHHS! BTOPOTO MOPSIKA C MOCTOSHHBIMU KO((HUIMEHTaMu.
[onsaTre o i hepeHInATBEHBIX YPAaBHEHUSIX BBICIINX MTOPSIKOB.
HUcnons3oBanue muddepeHIMaisHbIX YpaBHEHUN B 9KOHOMUYECKON THHAMUKE.
OCHOBHBIE NIOHATHS YMCIIOBBIX PsiI0B. CXOOUMMOCTD psizia.
CX0oaMMOCTh TEOMETPHUYECKOTO PsifIa.
CBoJCTBa YUCIIOBBIX PSIJIOB.
HeoOxomumplii mpu3Hak cxoauMmocTu. ['apMoHuuecKuil psi.
Psinp1 ¢ nonoxwurensHbIMU wieHamMu. [Ipru3Hak cpaBHEHUs psAIOB.
[pu3zHak /{amambepa.
Wnrerpanpubii npusHak Komm.
3nakonepemeHHble psbl. [IpusHak JlelioHuna.
Ocrarok psizia ¥ €ro OLeHKa.
O06nacTh cX0MMOCTH (PYHKIIMOHAIBHOTO psijia.
[TpaBunbHO cxosimecs: (PyHKIMOHATBHBIE PsIIbI M MX CBOWCTBA.
Crenennble psapl. O01aCTh CXOIMMOCTH CTETIEHHOTO psizia.CBOMCTBA CTETICHHBIX PSIIOB.
PaznoxeHre HEKOTOPBIX 31eMEHTapHbIX (PyHKIMH B psabl Trinopa u MaksopeHa.
UucnoBsle psifibl ¢ KOMIUIEKCHBIMU YWIEHAMH.
CreneHHbIe psi/ibl B KOMIUIEKCHOM 001acTH.
OyHKIWMS IBYX MEPEMEHHBIX U € o0nacts onpeneneHus. ['paduk GhyHKImM 1ByX EpEMEHHBIX.
OyHKIMS TPEX U OOJIBIIETO YNCIA IEPEMEHHBIX.
[penen ¢pyHKIwMy HecKOMbKKX NiepeMeHHbIX. HenpeppiBHOCTD (hyHKIMU. Touku pa3peia.
YacTHble MPOU3BOIHBIE MIEPBOTO MOPSAKA. [ '€OMETpUUECKNI CMBICI YaCTHBIX ITPOU3BOJHBIX

YacTHble MPOM3BOIHBIE BBICILIMX MOPSIKOB.
[Momabnii muddepernman GyHKIMA HECKOIBKUX TIepeMeHHbIX. JnddepeHnmas BBICIIIX
HIOPSKOB.
JuddepenippoBanme CI0KHBIX U HESIBHBIX (DYHKIIMIL.
[Tpou3BoaHast B JaHHOM HanpaBieHUH. I "paeHT QyHKIMH.
KacarenpHas m10ckocTh 1 HOpMajlb K MOBEPXHOCTH.
OKcTpeMyM (DYHKIUH IBYX HE3aBUCHUMBIX TIEPEMEHHBIX.
Hawnbonbiiiee v HariMeHbl1Iee 3HaYeHNE (PYHKLIUH.
YcnoBHbIM dkcTpeMyM. MeTtoa MHOKUTENEN Jlarpanika.
DYHKIIMH HECKOJIBKUX ITEPEMEHHBIX B SdKOHOMUYECKON TEOPHH.
CoObiTia ¥ ux kinaccupuxanus. Kiaccuueckoe M CTaTUCTUYECKOE OIPEETICHUE BEPOSTHOCTH

CITy4altHOTO COOBITHS.
134.

KomoOunatopuka. Beibopku snemMeHToB. Pa3merienus, nepecTaHOBKH, COYETaHUSL.
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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 KBapaTUUECKOE OTKIIOHEHUE).

143. buHOMHATBHOE pacHpe/eIeHue TUCKPETHON CITydaliHOM BEJTMYMHBI.

144. T'eomeTpuyecKoe U TUIIEPreOMEeTPUYECKOE pacipeesieHHsl JUCKPETHOM CITydailHON BeJTMYUHBI.

145. Pacnpenenenue [lyaccona TucKpeTHON Ciy4ailHOW BEIIUYHHBI.

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. PacnpenencHus X , CtproieHTa u durepa.

153. MowmeHTsI ciry4qaiiHOM BenmndanHbI. [oHsATHE 0 3aKOHE OONBIINX YUCE.

154. Cuctemsl AByX ciaydaiiHbIx BenunH. KoBapuarus 1 ko3 GUIMEHT KOppesiyu.

155. IlpenenbHble TEOPEMBI TEOPUU BEPOSITHOCTEN.

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 HaumMmeHbIIMX KBaaparoB. IIpsmas nuHHUS perpeccun. BpiOopounsiii ko3¢ ¢uuueHt
KOPPEIISIHH.
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Pazgen 6. OueHovHble cpeacTBa MPOMEKYTOYHOM aTTecTAUM (C KJII0YAMH)

1. 3anumure npaBUILHBIN 0TBET. M3 reHepaibHOM COBOKYITHOCTH M3BJIEUe€HA BEIOOpPKA 00BEMA
n=50:

X- 2

n 16 12 8 14

Haittn HecMEMIEHHYIO OLIEHKY '€HEPAIIbHON CPEAHEN.

BapuaHTbI OTBETOB:
IIpaBuiabHbIH OTBeT: 5,76

2. Bri6epute BepHbIe yTBEpKIeHUA(BBIOEPUTE 1Ba BEPHBIX BapuaHTa OTBETA)

a) JHCTIEpCHs] TIOCTOSIHHOW BEJIMUMHBI PaBHA HYJIIO

b) JIMCTIEPCHSI TIOCTOSIHHOM BEJIMUMHBI PABHA CAMOM 3TOM BEIUUKMHE

C) IOCTOSIHHBIM MHOXKUTEJIb MOYKHO BBIHOCHTB 3a 3HAK JMCIICPCUM, BO3BEIS €ro MpHU 3TOM B
KBaJ[par

d) HOCTOSIHHBIM MHOXKUTEITb MOYKHO BBIHOCHUTB 32 3HaK JAUCIIEPCHU

IIpaBuibHBI 0TBET: a), C)

3. 3a/1aH 3aKOH paclpeieeHus TMCKPETHON CIy4aiiHON BeIUYUHBI X.
YKaXuTe MNPaBUIBHYIO IIOCIIEI0BATEIbHOCTHITAIIOB HAXOXKACHHUS CPEJHEro KBaJApPaTUYECKOIO

OTKJIOHEHHS CITy4YallHOW BEIUYUHBI O (X)

a) naxoxzenne gucrepenn D(X) ;

b) Haxox/IeHne MareMarinaeckoro oxumanns M (X 2) ;

c) Haxoxenne matemarudeckoro oxnmannst M (X) ;

d) HAXOYKICHIE CPeHET0 KBapaTHiecKoro orkonenns O (X)

IpaBuabHbIi oTBeT: ¢)-b)-a)-d)

4, YcraHoBUTE NPaBUIBHOE COOTBETCTBHE MEXIY THUIIOM MATPUYHOIO YpPaBHEHUA U
dbopMyIoii 17151 €T0 pelIeHHUs:

1) AX =B

2) XA=B

3) AXB=C

BapI/IaHTBI OTBCTOB!:

) X=A'CB

-1

b) X =BA

-1
9 X=A'B

IIpaBWJIbHBINA OTBET:

1)-c
2)-b
3)-a
5. BceraBbre Hepocraromiee. [IpountaiiTe TEKCT M 3aMUIIUTE MPAaBWIbHBIA OTBET. OTBET

CJIETyeT 3aMucaTh C MaJIEHbKON OYKBBI:
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Koapduument XapaKTEepU3yeT TECHOTY JIMHEMHOW CBSA3HM MEKIYy IIPU3HAKAMU U
HaxXOIUTCA B IpaHULAX: —-1< Ny <1

IIpaBU/IbHBII OTBET: MAPHOH KoppeJsiiiu (WM MapHasi KoppeJsiiius) (OTBET CTyICHTa
MOYET OBITh MPEICTABIICH B HHTEPIIPETAIUH, YKBUBAJICHTHON MPUBEJCHHOMY MPABHIIBHOMY OTBETY)

Pa3nen 7. [lepedyenn yueOHOM JTUTEPATYPbI, HEOOXOAUMOIA AJIsl OCBOEHHUS THCIMIIINHBI

7.1. OcHOBHasI JIUTepaTypa

1. bepesuna, H. A. Breicirast maremaruka: yaeonoe mocobue / H. A. bepesuna. — 2-¢ u3g. —
CaparoB: Hayunas kaura, 2019. — 158 c¢. — ISBN 978-5-9758-1888-1. — TekcT: 31eKTpOHHBIN //
Hudposoii 00pa3oBaTeIbHBIN pecypc IPR SMART: [caift]. — URL:
https://www.iprbookshop.ru/80978.html

2. Kparkuii xypc Beicuieid maremaruku: y4eOHuk / K. B. banmaun, ®@. K. bamnnun, B. W.
Jlxedbdans [u np.]; mon penaknueii K. B. bannuna. — 3-e u3n. — Mocksa: Jlamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Texkcr: anekrponnsiii // Ludposoit odpazoBatensHbiii pecype IPR
SMART: [caiit]. — URL: https://www.iprbookshop.ru/85606.html

3. Oxynesa, I'. JI. Jluneitnas anreOpa. AHamuTHyeckas reomerpusi: yueonoe nocodue / I'. JI.
OkyneBa, JI. b. Ilonmpmmua, H. B. OBuapoBa. —  benropoa: benropoackuii rocynapCTBEHHBIN
texHonorndeckuii yausepcutet uM. B.I'. lllyxosa, DBC ACB, 2020. — 88 ¢. — TekcT: 35eKTpoHHBbIH //
[udposoit 00pa3oBaTenbHBIH pecypc IPR SMART: [caliT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. JlonoTHUTEIbHASI JIATEPATYPA

4. Manbues, 1. A. Dnementsl auHeHON anreOphl. U.1: yueOnoe nocodue / M. A. Maibiies.
— HoBocubupck: HoBocubupckuii rocynapctBeHHbd yHUBepcureT, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekcrt: anexrponnsiii // Lludposoii 00pazoBaTeIbHEBIN pecypc
I[PR SMART: [caiiT]. — URL: https://www.iprbookshop.ru/93564.html

o. [Mankun, A. C. 3agaun ¢ pemeHUsIMU 0 BBICIIEH MaTeMaTHKe, TEOPHUH BEPOATHOCTEM,
MaTeMaTHYeCKOM CTaTUCTHKE, MaTeMaTH4YeCKOMY NpPOrpaMMHUpPOBaHMIO: YydeOHOe Mmocobue s
OakamaBpoB / A. C. lllankun, B. A. llankua. — 8-e m3x. — Mocksa: [lamkos u K, 2019. — 432 ¢. —
ISBN 978-5-394-01943-2. — Texkct: snexktponHblii // Lludposoit oOpasoBarenbHblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85140.html

7.3. Ilepeuenn pecypcoB nHGOPMAIMOHHO-TEJIeKOMMYHHUKAIIUOHHOI ceTn « AHTEepHET»

1. http://www.consultant.ru/— KoncynpraTaT [lmtoc

2. http://www.garant.ru/— TapauT

3. [ludposoit  obOpazoBarenbhblii  pecypc [PR SMART - pexuM  JocTryna
www.iprbooksshop.ru

4. [TporpammMHuoe oOecrieueHue /il OpraHu3aK KOH(PEPEHINH
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Pa3nen 8. MaTtepuajibHO-TeXHHYecKas 0a3a, He0OX0AUMAs /ISl OCYIIeCTBJIEHHUS
00pa3oBaTeILHOIO NMpPolecca Mo JUCHUILIHHE

8.1. YueOHbIe ayauTOPHH JIsI NMPOBeAeHHs] JEKUMOHHBIX M NMPAKTHYECKHX 3aHATHH (11
NPOBEJCHUS 3aHSATHA JIGKIIMOHHOTO W CEMHHApPCKOTO THUIA, TPYNIOBBIX W HHIUBUIYATHHBIX
KOHCYJIbTAIIMM, TEKYIIEro KOHTPOJISI U MPOMEKYTOYHON aTTeCTallMd O0Yy4arolIMXCs BCEX HaIpaBleHUl
TIOJTOTOBKH).

Yyebnas aynmutopusi 000py0BaHa:

- Cton s mpenoiaBaTes

- Ctyn [uist mpenoiaBaTes

- Ctonbl a1t 00ydaronmxcs
- Ctynbs 1151 00y4aronmxcs
- MenoBas nocka

8.2. IlomemeHue ajas CaMOCTOSATENBLHOI pPadoThl o0yyawmmMxcs (TMOMENEHHE O0O0IIero
MOJIb30BaHUS C MOJKIIOYEHHEM K CHUCTeMaM TEJIEKOMMYHHKAIMM W C OOEeCIeueHHUEeM JI0CTyla B
IEKTPOHHYIO HH(POPMAIIMOHHO-00pa30oBaTeNbHYIO cpeny (noctyn B ceth MHTEpHET, Wi-Fi, Tio0aipHbIe
MOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAs T0YTa U T.J1.)

Crneunanu3upoBaHHas MeOeb U TEXHUUYECKHE CPEICTBA O0YUECHHUS:

- Cton 1t mpeno/iaBaTes

- Ctyn is mpenogaBaTesst

- Ctonbl Asist 00yyaronmxcs

- Ctynbst 1151 00yvarommxcs

- KoMmibroTeps! [uist mpenoaBaTenis ¢ BBIXOJI0M B HHTEPHET

- KomnbroTeps! asist 00y4aronuxcst BBIXOAOM B HHTEPHET

- [1IO: MS Office, SAnaekc 6paysep

- Hudporoii oopazoBatensubiid pecypc IPR SMART

- noctyn B OUOC
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Paznen 9. Meroauyeckue ykazanus 1Jisi 00y4al0muXcs M0 0CBOCHUIO U CLHUIITHHBI
HucuunnuHa «MaTreMaTHKa» 3HAKOMUT CTYyJIEHTa C OCHOBAMH MaTeMaTHUYECKOro armaparta,
HEOOXOIMMOT'O IS PEIIEHUS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBACT JIOTUUECKOE U
AITOPUTMUYECKOE MBIIILICHHE, TIOBBIIIAET OOLMH YPOBEHb MAaTEMAaTHYECKON KYJIBbTYpbI.
[Tpu n3yueHnn JUCUUIUTMHBI HEOOXO0AUMO:

— cdopMHUpOBaTh KOMIIETEHIIMM OOYUYaIOMIErocsi B 00JIaCTU MPUMEHEHHSI MaTeMaTUYeCKUX METOAOB U
CpEJICTB IPU PELICHUH MPUKIIATHBIX 33714,

— Ha TMpuUMepax MaTeMaTHYeCKMX OOBEKTOB W METOAOB IPOJEMOHCTPUPOBATH CHEHUPHKY
MaTeMaTUKH, HaydyuTb CTYJCHTOB NpuéMaM MCCIEJOBAaHUS M PpEIICHUS MaTeMaTU4YeCKU
(hopMaTM30BaHHBIX 3a/ay;

— chopMupoBaTh cucTeMy 0a30BbIX TEOPETUUECKUX 3HAHUHN CTY/ACHTOB IO Ba)KHOMY HAIIPABIICHHIO,
HaXOJAIIEMYCS Ha CThIKE 3KOHOMUKHU U MPUKIIATHON MaTEMATUKH;

— cdopMUpOBaTh HABBIKU CAMOCTOATEILHOM PabOThl, OPraHU3aIMH UCCIIEI0BATEILCKON pabOTHI.

Conepxanue TUCHMIUIMHBI «MaremaTtuka» wu3ydaercss B (opMe JEKIUOHHBIX M MPAKTUYECKHX
3aHIATHM, OpPraHU3alMM CaMOCTOSATENbHOUW paboThl cTyAeHTOB. CoaepxaHue y4eOHOro MarepHuala
CIPYNIHUPOBAHO IO T€MaM, B KOTOPbIE€ BKJIOUEHbl OCHOBHBIE MOHATHUS, a TAKXK€ BUAbI JAEATEIbHOCTH,
o0s3aTeNnbHbIE A1 OCBOCHUS CTYACHTaMU C IENbI0 MPUMEHEHHUS B MOCIEAyIOIIeH eATeIbHOCTH
cnenuanucra. Jns moBeimeHus 3(QQeKTHBHOCTH mporecca OOyYeHHsI HCHOIB3YIOTCS BO3MOXKHOCTHU
MEXIMPEAMETHBIX CBSI3el NUCHUIUTHHBI «MaTemMaTukay ¢ IPyruMu AUCHUTUTHHAMH.

[lpakTuyeckue 3aHATHS TMPOBOAATCS C LENbI0 (OPMUPOBAHHUA KOMIIETCHIMH OOydYarommxcs,
3aKperyiCHUs] TOMYyYEHHBIX TEOPETHMUECKUX 3HAHUW Ha JICKIHUSX U B MPOILECCE CaMOCTOSTEIBHOTO
U3ydeHUs oOOydarolMMucs crheuuanbHol sureparypslllpakTuueckue 3aHsITHS 1O  JUCIHUILIMHE
OpraHM30BaHbl HA OCHOBE IPHUHIIMIIOB MaKCUMaJIbHOW BOBJIEYEHHOCTH CTYAEHTa B IPOLECC U3YUEHUS
maTepuaia.llpu moaroToBke K MPaKTUYECKUM 3aHATUSAM CTYJIEHTaM CJIeyeT BHUMATEIbHO MOpadoTaTh C
TEKCTOM JIEKLIUU, YYEOHbIM MaTepHajoM PEKOMEHAYEMOro yueOHHKa, pa3o0paTh PELICHHE KIIFOUEBBIX
3a/1a4, BbIMHCATh HEOOXoauMble (DOPMYIIbI, BBIIOJHUTH 33JaHUS IJI1 CAMOCTOSITENILHOTO PEIICHHUS,
HOJIFOTOBUTH BOIIPOCHI, KOTOPBIE BbI3BAJIN 3aTPYHEHUS.

CamocrosrenbHas paboTa CTYAEHTOB 10 JAUCHUIUINHE «MaTemMaTuka» 3aKiIi04aeTcsl B 3aKperjieHun
U yIJIyOJIEHUW 3HAHUN M HaBBIKOB, MOJYYEHHBIX HA JEKIUAX U MPAKTUUYECKUX 3aHATHUSAX, TOATOTOBKE K
9K3aMeHY, a TakXke B (POPMUPOBAHUH CaMOCTOSATEIILHOCTH B MIOMCKE U IPUOOPETEHNH HOBBIX 3HAHUI.

CTyneHT JOMIKEH CaMOCTOSITENIbHO M3YyYUTh JOIMOJIHUTEIbHBIA TEOPETUYECKHI MaTepual, peluThb
IIpeJUIOKEHHBIE 3a1aun. Eciny TeopeTudeckuii MaTeprai 1o onpene€éHHON TeMe YaCTUYHO PacCMOTPEH
Ha JIeKIUHU, TO CTYAEHT JAOJDKEH MNpopadoTaTh €ro, JOMNOJIHHUTH (MCIONb30BaTh JMUTEPATypy H3
NPUBEJEHHOTO CIIMCKA, a TAK)KE PYKOBOACTBOBAThCS YKA3aHUSIMHU U PEKOMEHIAIMSIMU MIPEToiaBaTens) 1
peLINTh BCce MPEJI0KEHHBIE 3aJauH.

[TpopaboTka NPOIIEHHOrO JIEKIMOHHOIO MaTepHuaja sBiseTcs Haubojee BaXXHBIM BHUAOM
CaMOCTOSITENbHOM paboThl. YeM riy0xe U MosiHee mpopadoTaH MaTepuas, TeM JIET4Ye MPHU BBITOJIHEHUU
JPYTUX BHUJOB CaMOCTOSATENBbHOM paboThl. Cuctematuueckas, peryisipHas paboTa HaJl MPOWICHHBIM
JEKIMOHHBIM MaTepuajoM, HauWHas C MEpBOro 3aHATHUS, SBJISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
NOHMMAaHHUS MaTEPUAJIOB MOCIENYIOINX JIEKIIUHA U YCBOSHHUS MaTEpUAJIOB IPAKTUUECKUX 3aHATHH.

B xoie moaroToBku KakJ1oro Bompoca HeoOX0IuMO KpaTKo, CXeMaTHYHO 3aUKCHPOBATH OCHOBHBIE
MOJIOXKEHHUS U TEe3HChl OTBETa, (OPMYIMPOBKH, 3amucaTb (GOpMylsl U CUMBOJIBI B TeTpans ansi CPC,
pemuTh 3a7aun. Borpockl, BbI3BaBIINE 3aTPYAHEHUS IIPU CAMOCTOATEIbHONU paboTe, HY)KHO 3alucaTh U
3a1aTh UX mpenojasarento. CIOKHBIE BONPOCH MOXKHO BBIHECTH Ha OOCYKJEHHME Ha IPAKTHYECKOe
3aHATHE WM Ha WHAWBHUIYyalbHbIE KOHCynbTauuu. IlpuBercTByeTcsi CHOCOOHOCTH Ha OCHOBE
NOJYYEHHBIX 3HAaHUN HaXOJUTh Haubosee 3(pPeKTUBHOE peleHre MOCTaBIEHHBIX TPOOJIEM.

Jis moAroTOBKM K 3aué€Ty, SK3aMEHY CTYIEHTaM CIEIyeT CaMOCTOATEIbHO M3YYUTh HEKOTOpPbIE
pa3fenbl AMCLUMIUIMHBI U BBIIIOJHUTH COOTBETCTBYIOIIME 3a/laHUS B COOTBETCTBUU C METOJIUYECKUMU
YKa3aHUSIMHA JUISI CaMOCTOSITENIbHOM pPaboThl. Pe3ynpTaThl caMOCTOSTENHHOW pPabOTHI JTOJDKHBI OBITh
IPEIbSABICHBI IPENIOAABATENIO B TEUEHUE CEMECTPA, 10 Hayalla CECCHUM.

Pe3ynbrarthl MHAMBUAYAIbHON SK3aMEHALIMOHHOW pabOThl OLIEHWBAIOTCA C YYETOM TEOPETUYECKUX
3HAHUH 10 COOTBETCTBYIOIIMM pPa3J/ieiaM JAUCHUIUINHBI, TEXHUKH BBIMOJHEHUS paboThl, 00bEKTUBHOCTH
1 000CHOBAaHHOCTH MPUHUMAEMBIX pPelIeHUH B Ipoliecce paboThl C JaHHBIMH, KauecTBa O(hOpMIIEHUSI.
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B xome ydeOHOro mporecca MPOBOIUTCS TEKYIIUNH KOHTPOJb, CIIOCOOCTBYIOIIUN IMOBBIIICHUIO
3 PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YUYEOHBIX 3aHATHUM, BKIIOYAs CaMOCTOSTEIBbHYIO paboTy
CTYJICHTOB.
YciaoBusi ocBoeHHs1 00Pa30BaTEJIbHOIO MPOIEcca MO JUCHUIIMHE 00y4AI0IMMUCH C
OrPaHUYEHHBIMH BO3MOKHOCTSIMH 310POBbSI

OOydenue 0O0ydJaIOUIMXCS WHBAIMIOB W OOYYarOIIUXCA C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH
30POBbsl  OCYUIECTBIISIETCS IIOCPEACTBOM IPUMEHEHHUsS CIELUAIbHBIX TEXHUYECKUX CpEICTB B
3aBUCUMOCTH OT BHJa HO30JIOTHH.

[Ipu npoBeneHMM Y4eOHBIX 3aHATUM 1O JAUCHUIUIMHE HCIOJB3YIOTCS MYJIbTUMEIUIHbIE
KOMILJIEKCBI, JJIEKTPOHHBIC YUCOHUKH U y4eOHbIe TTOCOOUS, alalTHPOBAHHBIC K OTPAaHUYEHUSM 370POBbS
oOydJaronuxcs.

JIeKIIMOHHBIE ayAUTOPUU OOOPYAOBAaHBI MYIbTUMEIUHHBIMU Kadeapamu, MOIKIIOYEHHBIMH K
3BYKOBBIM KOJIOHKaM, ITO3BOJIAIOIMMH YCHJIUTh 3BYK Ul KATETOPUHU C1a0O0CbIIIAIMX 00yUYarouXxcs, a
TaKXKe NMPOEKIMOHHBIMU YKPaHaMH, KOTOPBIE YBEITHMUMBAIOT N300paKEHNE B HECKOJIBKO pa3 U MO3BOJISIOT
BOCIIPMHUMATh Y4€OHYI0 HHPOPMALUIO 00YJarOIUMCs ¢ HApYIIEHUSIMH 3pEHHSL.

[Tpu 0OydeHun ULl ¢ HApYIICHUSIMH CITyXa MCIIOJIb3YeTCsS YCHIIUTEINb CIyXa JUIsl CIaOOCIIbIIaIInX
moneit Cyber Ear monens HAP-40, momoraromuii oOydaeMmbIM Jiyyllle BOCHPUHUMATh Yy4eOHYIO
UH(POPMALIHIO.

OOyuaroyecss € OTrpaHUYEHHBIMM BO3MOXHOCTSIMH 3[10POBbsl, OO€CIEUYEeHbl MEYaTHBIMU U
AIIEKTPOHHBIMU 00pa30BaTEIBLHBIMU pecypcaMu (IIPOrpaMMBbl, YI€OHUKH, yaeOHbIe TOCOOMS, MaTepHaIbl
JUI CaMOCTOSITENIbHOW paboThl U T.1.) B (hopMax, aJaNTHPOBAHHBIX K OIPAaHUYEHHUSM HX 310POBbS U
BOCHPUATUS UH(POPMALIUH:

JJIS JINL ¢ HAPpYLIEeHUsIMH 3PeHHUs:

- B (hopme 31EKTPOHHOTO TOKYMEHTA;

- B hopme aynuodaiina;

JJIS1 JIMIL C HAPYIIEeHUsIMH CJIyXa:

- B IeyaTHOH popme;

- B (hopme 31eKTPOHHOTO TOKYMEHTA;

AJIS JIML ¢ HAPYLIEHUSIMH ONIOPHO-ABUIaTeIbHOI0 aNnapara:

- B Ie4aTHou opwme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA;

- B popme aynnodaiina.
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Y4eOHO-METOJUUECKOE U3JaHNE

Pabouas mporpamma y4eOHOM TUCITUTUTHHBI

MareMaTHuKa

(HanmeHnoBaHue NUCHUIUIMHBI B COOTBETCTBUH C y4EOHBIM
IIJITAHOM)
I'enepanoBa UnHa AjiekcaHIpOBHA

(dPamunust, Umst, OTUueCTBO COCTABUTEIS)
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