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Pa3znen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ae
1.1. Ilean ocBOEHMSsI AMCIUTLIIMHBI

Hucuunnuna «MaremaTtuka» BXOAuT B «00M13aTeJbHYW)» 4YacThb JUCHMIUIMH MOATOTOBKHU
00ydJaronuxcs mo HanpapieHUI0 oaAroToBKU «38.03.02 MeHea:KMeHT», HANIPABJIEHHOCTh (MPoQuIIb)
«YnpaBJjieHHe MaJIbIM U CPeAHUM OM3HECOM).

L{enbro AUCIUIUTAHBL SBIIseTCS (GopMUpoBaHre KoMmeTeHuuii (¢ coomsememeuu ¢ @IOC BO u
mpebosanuaMy K  pe3yibmamam  OCBOEHUs OCHOBHOU NPOPEecCUOHANbHOU — 00pa308amenbHoll
npocpammul (OI1IOI1 BO)):

YK-1 CnocoGen ocymecTBJISITh NOUCK, KPUTHYECKHI aHAIHM3 M CHHTe3 HMH(opmaunum,
NPUMEHSATH CUCTEMHBIH MOAXO0/ /ISl pellieH!sl MOCTABJEHHBIX 32/1a4;

OIIK-2 Cnioco0eH ocymiecTBJIATH c00p, 00padOTKY M aHAJM3 JAHHBIX, HEOOXOAUMBIX AJs
pellieHUs] MOCTABJEHHBIX YNpPaBJeHYeCKHX 3a1a4, C HCIOJb30BAHHMEM COBPEMEHHOI0
HHCTPYMEHTAPHUS U HHTEJLIEKTYAJbHBIX HHPOPMANMOHHO-AHAJTUTHYECKUX CHCTEM;

JdecKpunTopbl yHUBEPCAJIbHBIX KOMIIETEHIMI:

VYK-1.1 Criocoben onpeaenuTb pecypehl i Moucka Heo0XoauMol HH(OpMAIMK TPU PELICHUN U
aHaJIM3e MOCTABJICHHBIX 33]1a4;

Jleckpunrops! o01enpogeccnoHaaIbHbIX KOMIIETEHMIi:

OIIK-2.1 CnocobeH OCBOUTH CTaTHCTUYECKHUE METOJbl (DOPMHUPOBAHMS ITAaHHBIX W MPUMEHHUTH
HAIpaBJICHUS U METOJAbl aHaju3a MHOpPMALMKM B KOHTEKCTE KOHKPETHBIX YIPABIEHYECKUX 3a/ad C
UCIOJIb30BAaHUEM MHTEIUICKTYaIbHBIX HHPOPMAIIMOHHO-aHATTUTHUECKUX CHCTEM,;

OIIK-2.2 CriocobeH ocymiecTBUTh cO0p, 00pabOTKY, KOJIMYECTBEHHOTO M Ka4eCTBEHHOTO aHaIM3a
JMAHHBIX B LEJISAX peaIU3alii  PA3IUYHBIX OM3HEC-TIPOLIECCOB.

B pesynprare oCBOGHUS AMCUUIUIMHBI Y CTYACHTOB JOJDKHBI OBITH COPMHPOBAHBI WHAWKATOPHI
KOMIIETCHIINH.

O000uIeHHast TPyAOBasi Koa n nHaumenoBanme Koa n HaumeHoBaHue HHIUKATOPA
(ynxuus/ Tpynosas JAEeCKPUITOpPa aoctuzkenns komnerenuuii (u3 I1C)
byHkuus KOMIIeTeHIU
IIC 08.008 «Cnenuajaucr mo VK-1.1 3nanue:
punancosomy Crocoben  ompenenuts | IIC  08.008 CrneuuaaucT Mo (PUHAHCOBOMY
KOHCYJbTHPOBAHUIO)» pecypcsl Al [IOUCKA | KOHCYJITHPOBAHUIO
A. KoncyabTupoBanue | HeoOX0AUMON UA-1 YK -1.1. TexHonoruum cOopa mepBHYHOMN
KJINEHTOB no | uadopmanuu npu | puHaHcoBol uapopmanuu(A/01.6)
HCTOJIB30BAHUIO pelieHMH U aHanuse | Ymenua:
(puHAHCOBBIX NPOAYKTOB M | IIOCTaBJIEHHBIX 33124 IIC 08.008 Chneumamuct mno ¢GUHAHCOBOMY
yeayr KOHCY/JIbTHPOBAHUIO
AJ01.6 MonHuTOpUHT na-6 YK-1.1. MEICTHUTD CHUCTEMHO,
KOHBIOHKTYPBI pBIHKA CTpYKTypHupoBaTh nH(opMaruio (A/01.6)
0aHKOBCKHX  yCIYT, pBIHKA Hasvixu u (win)onvim desmenvHocmu:
LEHHBIX Oymar, HMHOCTpPaHHOM IIC 08.008 Chneuuaauct mno ¢GUHAHCOBOMY
BaIIOTHl,  TOBapPHO-CHIPHEBBIX KOHCYJbTHPOBAHHUIO
PBIHKOB NA-11 YK-1.1.Coop nudopmanuu no copocy Ha
peiaKe prHAHCOBBIX yeryT(A/01.6)




IIC 08.008 «CenuaJjucr mo

¢dunancoBomy
KOHCYJIbTHPOBAHUIO»

A. KoncynsTHpoBanmne
KJIMEHTOB no
HCI0JIb30BAHUI0
(pMHAHCOBBIX NPOAYKTOB H
yeayr

AJ/01.6 MOHUTOPHHT
KOHBIOHKTYPHI PBIHKA
0aHKOBCKMX  YCIIYI, pBIHKa

IIEHHBIX OyMmar, WHOCTpPaHHOM
BaIIIOTHI,  TOBAapPHO-CHIPHEBBIX
PBIHKOB

OIlK-2.1

CriocoGeH OCBOUTH
CTaTUCTUYECKHE METObI
(bopMHUpOBaHUSI JAHHBIX U
MPUMEHHUTH HAITPABIICHUS
W METOJIbl aHAITH32
uHpOpMau B
KOHTEKCTE KOHKPETHBIX
YIpaBIEHYECKUX 33189 C
UCIIOJIb30BaHHEM
UHTEIUICKTYaIbHBIX
WH()OPMAITHOHHO-
AHATUTHYCCKUX CUCTEM

OIlK-2.2

Crioco0eH OCyIIeCTBUTh
cOop, 00paboTKy,
KOJINYECTBECHHOTO U
Ka4eCTBECHHOTO aHali3a
JaHHBIX B IEIAX
peanu3anuy  pasIHYHbIX
OM3HEC-TIPOIECCOB

3Hanue:

IIC 08.008 Crnenuaauct mno (UHAHCOBOMY
KOHCYJIbTHPOBAHUIO

UA-1 OIIK-2.2  Metoas! cbopa, oOpabOTKH U
aHanmu3a  wH(poOpMaIuu c NpUMEHEHUEM
COBPEMEHHBIX  CPEICTB  CBSI3W,  AallapaTHoO-
TEXHMYECKUX  CPEICTB M  KOMITBIOTEPHBIX
texHonoruii(A/01.6)

NJ-2 OIIK-2.2  Ilpwanwmsl paboTh, 00JacTh

NPUMEHEHUS! W TPUHLIUIHUAIBHBIC OTpPaHHYCHUS
METOJIOB M CPEJICTB CTAaTHCTHYECKOTO aHallnu3a
(A/01.6)

N/I-3 OIIK-2.2 Texuomorum cOopa MEPBUIHOMH
¢unancoBoit nnpopmanun(A/01.6)

nJa-5 OIIK-2.2 OCHOBBI MaKpO’KOHOMHKH,
MHKpPOIKOHOMHKH, (UHAHCOBOM MAaTEeMAaTHKH,
TEOPHUH  BEPOATHOCTEH ©  MaTreMaTH4ecKoi
craructuku(A/01.6)

Ymenusa:

IIC 08.008 Chneumaauct mno ¢GUHAHCOBOMY
KOHCYJIbTHPOBAHHUIO

NI-8 OIIK-2.1  IIpomsBoauTh HHPOPMAITMOHHO

- aHATUTUYECKYI0 PabOTy MO PHIHKY (PUHAHCOBBIX
npoIyKTOB 1 yciyT (A/01.6)

NO-9 OIIK-2.2  IlpuMeHSATh YHHBEpPCAIBHOE U
CTICIIATN3UPOBAHHOE MIPOTrPaMMHOE
oOecrieyeHue, HeoOXoauMoe JUIst cOopa U aHalu3a
unpopmaruun(A/01.6)

Haeviku u (unu)onvim oesmenvrocmis:

IIC 08.008 Chneumaauct mno ¢GUHAHCOBOMY
KOHCYJIbTHPOBAHHUIO

N-14 OIIK-2.2  CO6op nH(MDOpMAILIUH IO CIPOCY
Ha peIHKe PUHAHCOBBIX yciryr(A/01.6)

1.2. MecTo nucuumiudnabl B crpykrype OIIOII BO
HanpasjeHuss noaroroBku «38.03.02 MeHnen:kMeHT,
HANPABJIECHHOCTH (MPOQUIIBL) «YNIpaBJIeHHe MAJIbIM H CPeIHNM OH3HecoM

z

IIpeamecTByomme JMCHUNIUHB
(IMCUMIVIMHBL, H3yYaeMble NapajljieJbHo)

IMocaenyromme TUCHUIIAHBI

2

3

Wudopmaruka

CratucTtuka

OKOHOMETpHKa

MeTtoapl ONTUMHA3ALAA

DKOHOMHKO-MAaTeMaTHYCCKHUE METOABI U MOACIHN

MarteMaTH4ecKue METO/IbI B YIIPaBJICHUHU

OKOHOMUYECKHUH aHAIN3

Makpo3KOHOMUKA

©(N|o|o s w|N[E| -

MeToabl IPUHATHS YIIPABICHYECKUX PEILICHUN

Tlocneoosamenvrnocmo qbopMupoeanz Komnemem;uﬁ 6 YKA3aHHblX ducuunﬂuﬂax Modcem Oblmb
U3MeHeHa 6 3asucumocmu om (pOprl u Ccpoka 06yquuﬂ, a makore npenodaeaHuﬂ C
UCnoilb3o06aHuem al/lCmaHZ/ﬂ/lOHHle mexHon02Ull O6yll€H1/l}Z.




1.3. HopmaTuBHAasl JOKYMeHTALUS
Pabouast mporpamMma y4eOHOM TUCITUTIIIMHBI COCTaBJIEHA HA OCHOBE:
- ®@enepasbHOTO TOCYJAPCTBEHHOTO O00pa30BaTEeIbHOIO CTaHAApTa BbICIIET0 OOpa30BaHUS IO
HarnpapyieHUO NoAroToBKH «38.03.02 MeHex:kMeHT»,
- VYuebHoro mana HampasieHus «38.03.02 MeHe:KMeHT», HANpPaBJEHHOCTh (MPoduib)
«YrnpaBjieHHe MAJIbIM U cpelHuM 6usHecom» 2024 rona Habopa;
- OO0pa3ma paboueii mporpaMmbl yaeOHo# nuciurummabl (mpukas Ne 113-O ot 01.09.2021 1.).

Pasznea 2. TemaTuyeckuii mjian

Ounas popma 00yueHus (NOJHBIH CPOK)

TpynoeMKoCTh Koa unaukaropa
o AYIUTOPHBIE 3aHATHSI U JIeCKpUNITOpa
Ne Pazgennl, TeMbI AU CHUATLIHHBI Beero . 13013, C3) CPO y—
KOMIeTeHIHii
1 2 3 4 5 6 7
Paznes 1. JIuneiinas aaredpa ¢ 3JieMeHTAMH aHAJMTHYECKOH reoMeTpHu
Marpwiis! 1 OnpeAeTITe Na-6. YK-1.1
1 10 4 2 4 Ua-5 OIK-2.2
-8 OIK-2.1
CucreMpl JIMHEHHBIX — aNreOpandecKux Na-6. YK-1.1
2 | ypaBHEHHIL. 10 4 2 4 Na-5 OIIK-2.2
-8 OIK-2.1
DIeMeHTBI BEKTOPHOH aIreOphI Na-6. YK-1.1
3 14 4 4 6 na-5 OIK-2.2
na-8 OrK-2.1
MHuorounensl. KomiuiekcHbIe uncia.
4 10 2 4 4 |l ume. VK-1.1
JluneiiHbIe OTOOpaKEHUS
> 12 2 4 0 NJ-6. YK-1.1
6 OJIeMEHTHI aHATTUTHYCCKON TEOMETPHL. 14 4 6 Na-6. YK-1.1
4 na-5 OIK-2.2
Pa3znen 2. MaremaTnueckuii anajim3
OyHKIMH OJTHOM JIEHCTBUTEIILHON HJ-6. YK-1.1
7 | mepemeHHOM 10 2 2 6 WJI-5 OIIK-2.2
na-8 OnkK-2.1
Ipenen  ¢yuximmu.  HenpepsiBHOCTH Na-6. YK-1.1
8 | bynximm. 16 4 4 8 UJI-5 OIIK-2.2
na-8 OIK-2.1
JuddepenimansHoe HCUHCIICHHE Na-6. YK-1.1.
9 | dyHKImMM OOHOM IIEPEMEHHON. 20 6 6 8 NI-5 OIIK-2.2
-8 OIK-2.1
HnrerpansHoe WICYHCTICHHE Na-6. YK-1.1.
10 (HeompeneIeHHBII HHTETPAT, | o 6 6 10 Nna-5 OIIK-2.2
ONPENICTICHHBI ~ WHTErpal U €ro Na-8 OIIK-2.1
TPUJIOXKEHHS)
JuddepeHimaisapie ypaBHEHHS. Nna-6. YK-1.1.
11 20 6 6 8 -5 OIIK-2.2
nJ-8 OIK-2.1
PanerL NJ-6. YK-1.1
12 16 4 4 8 N-5 OIIK-2.2
-8 OIK-2.1
13 OyHKIMY HECKONBKUX MIEPEMEHHBIX. 18 6 8 Na-6. YK-1.1
4 na-5 OIK-2.2




| MJ1-8 OMK-2.1

Pa3znen 3. Teopusi BeposiTHOCTEH 1 MaTeMATHYeCKAasi CTATHCTHKA

14

CityualiHble COObITHS

14

4

4

6

VJ1-6. YK-1.1.
WJI-5 OIIK-2.2

15

CityJaifHbIe BeTMYAHBI

14

WJ1-6. YK-1.1.
WJI-5 OIK-2.2
WJI-8 OIK-2.1

16

DIIEMEHTEI MATEMATUYECKOM CTATHCTHKH

14

WJ-6. VK-1.1
WJ-11 VK-1.1
WJI-8 OIK-2.1
WJI-1 OIK-2.2
WJI-2 OIK-2.2
WJI-3 OIK-2.2
WJI-5 OTIK-2.2
WJI-9 OITK-2.2
WJI-14 OITK-2.2

Bua npome:kyTouHoO# aTTecTAMHI
3auéT — 1 cemecTp
JK3aMeH - 2 ceMecTp

54

HTroro

288

64

64

106

OuHo-3204Hast popma 00y4eHHs (IIOJTHBII CPOK, YCKOPEHHOE 00y4YeHHe, IOJHOe
eHHOe 00yYeHue)

YCKO

TpyaoemkocTh Konx unankartopa
o AyMTOpHBIE 3aHITHSI U IeCKPHUITOpA
Ne Pa3znesnibl, TeMbI TUCHUTIIAHBI Beero e 13013, C3) CPO S~
KOMIIeTeHIMii
1 2 3 4 5 6 7
Paznen 1. JIuneiinas ajaredpa c 3JieMeHTAMH aHAJINTHYECKOI reoOMeTpPUH
Marpuiibl 1 onpeneuTeny Na-6. YK-1.1
1 14 2 2 10 WJI-5 OIIK-2.2
NJ1-8 OIIK-2.1
Cucrembl JIMHEHHBIX —aIreOpanyecKux na-6. YK-1.1
2 | ypaBHEHHI. 14 2 2 10 na-5 OIK-2.2
NJ1-8 OIIK-2.1
DJIeMEHTBI BEKTOPHOM aJIreOphbI Na-6. YK-1.1
3 14 2 2 10 WJI-5 OIIK-2.2
NJI-8 OIIK-2.1
Mmuorounensl. KomriiekcHsle uncia.
4 12 2 2 8 NJ1-6. YK-1.1
JluneiiHbIe OTOOpaKEHUS
5 12 12 NJ-6. YK-1.1
ONEeMEHTBI aHATTUTUYECKON TEOMETPHH. na-6. YK-1.1
6 14 2 2 10| g5 onk-2.2
Pa3znen 2. MaremaTuyeckuii aHAIH3
OyHKIMK ~~ OHOM  ACHCTBUTEIBLHOM Na-6. YK-1.1
7 | mepeMeHHOM 14 2 2 10 n-5 OIIK-2.2
NJ1-8 OIIK-2.1
Ilpenen  ¢ynxkmm.  HenpepbiHOCTE NJ-6. YK-1.1
8 | ynxum. 14 2 2 10 -5 OIIK-2.2
nJ1-8 OIIK-2.1
9 | Jduddepenimansaoe ncuncnenve | 20 4 12 Na-6. YK-1.1.




(YHKIY OJTHOH TTePEMEHHOM.

WJI-5 OIK-2.2
WJ1-8 OIIK-2.1

10

HuterpaibHoe HCUHCIICHHE
(HeompeneneHHbI UHTerpar,
OTPE/ICNICHHBIA ~ WHTETpal U €ro
TIPHJIOYKCHYIS)

16

12

WJ1-6. VK-1.1.
WJI-5 OIK-2.2
WJI-8 OIK-2.1

11

JuddepeHimanbHbie ypaBHSHUS.

16

12

WJ1-6. VK-1.1.
WJI-5 OIK-2.2
WJI-8 OIK-2.1

12

PaneL

16

12

WJ1-6. YK-1.1
WJI-5 OIK-2.2
WJI-8 OIK-2.1

13

DYHKINH HECKOJIBKHX IEPEMEHHBIX.

16

2

2

12

WJ1-6. YK-1.1
WJI-5 OIK-2.2
WJI-8 OIK-2.1

Paznen 3. Teopusi BeposiTHOCTEH 1 MaTeMaTHYeCKasi CTATUCTUKA

14

CityqaiiHble cOOBITHS

14

2

2

10

WJ1-6. YK-1.1.
WJI-5 OIK-2.2

15

CiyyaliHbIe BETMUNHBI

14

10

WJ1-6. YK-1.1.
WJI-5 OIIK-2.2
WJI-8 OITK-2.1

16

DJIEeMEHTEI MATEMATUYECKOM CTATHCTHKH

14

10

WJ-6. VK-1.1
WJ-11 YK-1.1
WJI-8 OIK-2.1
WJI-1 OIIK-2.2
WJI-2 OIIK-2.2
WJI-3 OIK-2.2
WJI-5 OTIK-2.2
WJI-9 OTTK-2.2
WJI-14 OITK-2.2

Buja npoMe:KyTO4YHOM aTTecTALNU

3auér

IK3aMeH

54

HToro

288

32

32

170

3aounas popma o0yueHnusi (MOJHbIH CPOK)

Pa3aennl, TeMbI JHCHHUILIMHBI

TpyaoeMKOCTh

Bcero

AyIUTOpHbBIE 3aAHATHS

JI

13 (J13, C3)

CPO

Kon unaukaropa
U JeCKpUNTOpa
JTOCTHIKEHHUS
KOMIIeTeHIU

2

3

4

5

6

7

Paznen 1. JIuneiinas aareopa c 3JieMeHTAMH aHAJMTHYECKOH reoMeTpHu

Marpuiis! 1 ONIpeAeUTENN

14

2

2

10

WJ1-6. YK-1.1
WJI-5 OIIK-2.2
WJI-8 OIK-2.1

Cucrembl JIMHEHHBIX —anreOpanyecKux
YpaBHEHUI.

14

10

WJ-6. YK-1.1
WJI-5 OIK-2.2
WJI-8 OIK-2.1

DJeMeHTBI BEKTOPHOH anreOpbl

18

18

NJ-6. YK-1.1
WJI-5 OIK-2.2
WJ1-8 OIK-2.1

Muorowiensl. KoMmuiekcHbIe unicia

15

15

na-6. ¥K-1.1

Jlvmetiable oToOpaXKeHMs

15

15




WJ1-6. YK-1.1
DJIeMEHTBI AaHAJIMTHYECKON TeOMETPUH Wa-6. YK-1.1
6 20 20 | Y5 OMK-2.2
Pa3zpnen 2. MaremaTnueckuii aHajm3
OyHKiMM ~ OfHON  JIEHCTBUTEITHHOM UJ1-6. VK-1.1
7 | mepeMeHHOU 20 20 na-5 OIK-2.2
WJ1-8 OIIK-2.1
Ipenen  ¢ynximm.  HenpepbiBHOCTH 2 Na-6. YK-1.1
8 | dynxumm 21 2 17 NA-5 OIIK-2.2
NJI-8 OIIK-2.1
JuddepenimansHoe WICUMCIICHHE Na-6. YK-1.1.
9 | dyHKIMH OTHOM MTEpEeMEHHOM. 21 2 2 17 na-5 OIIK-2.2
nja-8 OIK-2.1
UnrerpansHoe HICYHCTICHHE Na-6. YK-1.1.
10 (HeoTpeIeNICHHBIH WHTETparL, | 5q 5 2 17 Na-5 OIIK-2.2
ONPENCICHHBI  MHTErpal M €ro Wa-8 OIIK-2.1
TIPFIIOKEHHS)
JuddepenimanbHbie ypaBHEHUS na-6. YK-1.1.
11 20 20 Ua-5 OIIK-2.2
-8 OIK-2.1
Psnpr n-6. YK-1.1
12 20 20 WJI-5 OIIK-2.2
-8 OIK-2.1
DYHKIMH HECKOIBKHX MIEPEMEHHBIX Na-6. YK-1.1
13 20 20 WJ1-5 OIIK-2.2
NJ1-8 OIIK-2.1
Pa3znen 3. Teopusi BeposiTHOCTEl 1 MaTeMaTH4YeCKasi CTATHCTHKA
CiyualiHble COObITHS na-6. YK-1.1.
14 12 12 WJI-5 OIIK-2.2
CityJaifHbIe BETMYHAHBI na-6. YK-1.1.
15 12 12 -5 OIIK-2.2
NJI-8 OIIK-2.1
DJIeMeHThI MaTEMAaTUIECKON CTATUCTUKA na-6. yK-1.1
Ua-11 yK-1.1
-8 OIK-2.1
nI-1 OIIK-2.2
16 12 12 -2 OIIK-2.2
na-3 OIIK-2.2
WJI-5 OIIK-2.2
WJI-9 OIIK-2.2
NJ1-14 OIIK-2.2
Buja npoMe:KyTO4HOM aTTecTAlNU
3auér 4
JK3aMeH 9
Hroro 288 10 10 255
3aouHan Gpopma o0yueHus (yCKOpeHHOe 00yUeHHe, MOJTHOE YCKOPEHHOe 00yUueHue)
TpyroeMKoCTh Koa nnaukaropa
o AyIMTOpHBIE 3aHATHSI U IeCKpUNITOpa
Ne Paznenbl, TeMbl TUCHUTIINHBI Beero P 13 013, C3) CPO HOCTmKemmv
KOMIeTeHIMii
1 2 3 4 5 6 7
Paznen 1. JIuneiiHasi ajaredpa ¢ 3jleMeHTaMHU aHAJTUTHYECKOH reoMeTpun
1 | Marpuie! v onpeniermrenu | 11 | 1 ] | 10 [WA-6.YK-11




VJI-5 OIIK-2.2

nja-8 OrK-2.1
CucteMbl JIMHEHHBIX — alreOPaNICCKUX Na-6. YK-1.1
2 | ypaBHEHHIL. 13 1 2 10 Na-5 OIIK-2.2
-8 OIK-2.1
DJIeMEHTBI BEKTOPHOM a/ireOpsbI Na-6. YK-1.1
3 18 18 na-5 OIIK-2.2
WJ1-8 OIIK-2.1
MHorouieHsl. KoMriekcHble urcia
4 14 14 NJ-6. YK-1.1
JluneiiHble 0TOOpaKEHNS
> 16 16 NJ-6. YK-1.1
DJIeMEHTHI aHATTUTHYCCKON TEOMETPUI Na-6. YK-1.1
6 20 20| Y5 onK-2.2
Pa3znen 2. MaremaTnuyeckuii aHajm3
OyHKiMM ~ OfHOM  JIEHCTBUTEITHHOM UJ1-6. VK-1.1
7 | mepemeHHo# 18 18 NI-5 OIIK-2.2
NJ1-8 OIIK-2.1
Ilpenen  ¢ymxmmm.  HenpepsBHOCTH Na-6. YK-1.1
8 | dyskmm 20 2 18 UJ1-5 OIIK-2.2
NJ1-8 OIIK-2.1
JuddepenimansHoe HCUHCIICHHE Nna-6. YK-1.1.
9 | dyHKIMM OTHOM TIEPEMEHHO. 22 2 2 18 NJI-5 OIIK-2.2
NJ1-8 OIIK-2.1
HnrerpansHoe WICUHCTICHHE Nna-6. YK-1.1.
10 (HeorpeIeNeHHBIH WHTETpar, | o 5 18 Na-5 OIIK-2.2
OTpEZIeNICHHBId ~ WHTETpal W €ro -8 OIIK-2.1
TIPHJIOMKCHIIS)
Juddepenimanbabie ypaBHEHUS Nna-6. YK-1.1.
11 21 21 Ua-5 OIK-2.2
-8 OIK-2.1
Psimtet Na-6. YK-1.1
12 18 18 WJI-5 OIIK-2.2
-8 OIK-2.1
DYHKINH HECKOTBKHX TIEPEMEHHBIX na-6. YK-1.1
13 20 20 WJI-5 OIIK-2.2
-8 OIK-2.1
Pa3znen 3. Teopus BeposiTHOCTEl 1 MaTeMaTHYeCKasi CTATHCTHKA
Crryuaiiabie COOBITHS na-6. yK-1.1.
14 14 14 -5 OIK-2.2
City4aiiHble BEJTMUHHBI na-6. YK-1.1.
15 18 18 WJI-5 OIIK-2.2
NJI-8 OIIK-2.1
ONeMeHTbl MATEMATUIECKOU CTATUCTHKH nia-6. yK-1.1
Ua-11 yK-1.1
NJI-8 OIIK-2.1
WUJI-1 OIIK-2.2
16 16 16 -2 OIIK-2.2
NJI-3 OIIK-2.2
NJI-5 OIIK-2.2
WJ1-9 OIIK-2.2
NJI-14 OIIK-2.2
Bunx npoMe:xyTo4HOM aTTecTANMHA
JK3aMeH 9




Uroro | 288 | 8 | 4 267

Pa3nen 3. Coaep:kanue qUCHUTNITHHBI
3.1. Conepxanue TMCHUILTUHBI

Paznen 1. JIuneiinas aiaredpa ¢ 3jieMeHTAMHM AHAJTUTHYECKON reoMeTpuu

Tema 1. MaTpuibl 1 onpeaeuTe n

Matpunel. Buasl marpun. Onepanuu Haja matpunamu. OnpenenuTenn U uxX cBoictBa. MuHOpH U
asireOpanveckue JI0NOJMHEeHUs. Beruncnenue onpenenuTeneil n-ro nopsiaka.

OOparHast Matpuria, e€ cpoiictBa. HeoOXoaqumoe u JOCTaTOYHOE YCIIOBUE CYIIECTBOBAHHS 0OpaTHOMN
MaTpHLbl. AJIFOPUTM BBIYUCIEHUS 0OpaTHOW Marpuubl. Panr marpunsl. Panr cryneHuaTtoil MaTpuisl.
HewnsmeHHOCTB paHTa IIpH 3JeMEHTapHBIX MTPeoOpa3oBaHMsIX MaTpullbl. Kpurepuil TuHeHON HE3aBUCUMOCTH
CTPOK (CTOJIONOB) MaTpullbl. TeopeMa 0 paHre MaTpULbL.

Tema 2. CucreMbl JIMHEHHBIX ajireopandeckux ypaBHenuii (CJIAY)

CucteMbl JHHEHHBIX anreOpanueckux ypaBHeHHHA. OcHOBHbIE MOHATHA. CHCTEMBI N JIMHEHHBIX
ypaBHEHUH ¢ n nepeMeHHbIMH. MeToz obpaTHoit Matpuisl. Meton Kpamepa.

Meton 'aycca. Cuctembl m JIMHEWHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kamnennu
0 COBMECTHOCTH CUCTEMBI YPABHEHHH.

OpHopoaHas cucTeMa JMHEWHBIX ypaBHEHMMH, €€ cBoiicTBa. DyHIaMeHTalIbHAs CUCTEMA PEILIECHUI.
Teopema 0 pyHIaMEHTAIBHBIX PEIIEHUSIX OJHOPOAHOH cucTembl. OO0IIee pelieHne CUCTeMbl HEOJHOPOIHBIX
JIMHENHBIX YPaBHECHUM.

Mognens JleoHTbeBa MHOrOOTpacieBoi 3KOHOMHUKH. [IponyktuBHele monenu JleontseBa. Kpurepun
IIPOTyKTUBHOCTH.

Tema 3. DJieMeHTbI BeKTOPHOM aJredpbl

CkansipHble U BEKTOpHBIE BEJIMYMHBIL. JIMHENHBIE onepanuy Halx BeKTopamu. KoopauHartel BekTOpa.
VYron mexnay nBymst Bekropamu. IIpoekius BekTopa Ha OChb M COCTaBJIAIOLIAsl BEKTOpaA 10 ocu. BekTopsl B
TPEXMEPHOM NPOCTpaHCTBE. PaznokeHne BEKTOpa Ha COCTABIAIOLIME M0 OCsAM KoopauHaT. Hampasisromue
KOCHHYCBI BeKTOpa. OpTOHOPMHUPOBAHHBIN Oa3uc.

VYcnoBue KOJUIMHEAPHOCTH JBYX BEKTOPOB.

CkansipHoe THpPOU3BEJCHHE BEKTOPOB M €ro CBOWCTBA. BeKTOpHOE Mpou3BENEHUE, €ro CBOWCTBA.
CMemanHoe TIpOM3BEACHHE TPEX BEKTOPOB, €ro CBOWMCTBA, TI'E€OMETPUUYECKUH CMBICH. Y CIIOBUE
KOMIUJIAHAPHOCTH TPEX BEKTOPOB.

[loHsiTHE NMHEMHOTO BEKTOPHOIO NIPOCTpaHCTBA. BekTop B N-MepHOM mpocTpaHcTBe. JIMHelHas
3aBUCUMOCTb U HE3aBUCHUMOCTb BEKTOpPOB. PazmepHOCTh M 6a3uc BEKTOPHOTO MpOCTpaHcTBa. PaznoxeHue
BeKTOpa no Oasucy. Marpuna nepexona Kk HOBoMY 0Oa3ucy W ee cBoiicTBa. JIMHENHBIE MOANPOCTPAHCTBA.
EBxkmunoBo mnpoctpanctBo. CBoiictBa iaMHBI  BekTopa. OpTOHOPMHMpOBaHHAs CHCTEMa BEKTOPOB.
OpToroHanbHOE AOMOIHEHHE, €T0 CBOWCTBA.

Tema 4. Muoroujiensl. KomniekcHbie yucia. (3jieMeHThI BbICIIEH ajaredpbi)

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

Kommnekcuble uncna. OcHoBHBIE onpeaeneHus. KomiuiekcHas miocKocCTb.

AnreOpandeckas (popma KOMIUIEKCHOTO uucna. J[eHCTBHUS C  KOMIUIEKCHBIMH  YHCIIaMHU.
Tpuronomerpuueckas ¢popma KomriekcHoro yucia. [lokazaTenbHas ¢popma KoMIuiekcHOro uncia. CteneHb
KOMILJIEKCHOTO uKciia. KopeHb N-il cTenenn n3 KOMILUIEKCHOTO YHCIIA.

Tema 5. JIuneiiHble 0TOOpaKEHUS

Jluneiinple otoOpaskeHusi. OCHOBHbIe MOHATHUS. JIMHEHHbIe omepaTopsl U MX CBOMCTBa. MaTpuiibl
oreparopa B pa3HbIX Oazucax.

CoOcTBeHHBIE BEKTOpPhl M COOCTBEHHbIE 3HAU€HUs JMHEHHOro omeparopa. HeszaBucumocTb
COOCTBEHHBIX BEKTOPOB. CUMMETpUYHBIH onepatop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
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KBangpatuunsie ¢opmel. IlpuBenenue kBagpaTuyHON (GOpMbI K KaHOHHYECKOMY BHUIy. Kputepwmii
CunbBecTpa.

Tema 6. JjieMeHTHI AHAJTUTHYECKOIH reoOMeTPUH

[IpsiMast Ha MIOCKOCTH. Y paBHEHHE MPSIMOM ¢ yriioBbIM K03 durmentoM. OO1miee ypaBHEHUE MPSIMOI
U €ro 4YacTHbIE CiIydad. Touka mepecedeHus NpsMBIX. YPaBHEHUE NPSIMOM, INPOXOASLIEH 4epe3 NaHHYIO
TOYKY B 3aJaHHOM HAIIpaBJICHUHU. Y PAaBHEHUE ITy4Ka NPSAMBIX. Y PaBHEHHE NPSAMOM, MPOXOAAIIECH Yepes3 ABe
JaHHbIE TOYKU. DBpluucieHune yriia Mexay JAByMS HIPSIMBIMU.  YCIOBHsS  IApaJUICIIBHOCTH U
NEPIEHAUKYIAPHOCTH ABYX IIPAMBIX. PaccTOsIHME OT TOYKH 10 IPSAMOM.

Kpussle BTOporo mnopsuaka. OKpyXHOCTb, 3JUIMIC, rumepbosa u napabosa (MX CBOWCTBA MU
KaHOHUYECKHE ypaBHEHUs). IIpuBeneHne oOIIEero ypaBHEHUS] KPUBOW BTOPOTO MOPSAJIKA K KaHOHHYECKOMY
BULY.

[lmockoctb. YpaBHeHHE MNOBEPXHOCTU. HOpMasibHBIA BEKTOP ILIOCKOCTU. YPAaBHEHHUE IUIOCKOCTH,
npoxoJisllel depe3 JaHHyr Touky. OOmiee ypaBHEHHE MJIOCKOCTHM M €ro YacTHbIE CIy4dau. YTOJI MEXKAY
IJIOCKOCTSAMM. Y CIOBUSL NAPAJIEIBHOCTU U NEPHNEHAMKYJISIPHOCTH JIBYX IUIOCKOCTed. Touka nepecedeHus
TPEX MIIOCKOCTEM.

[Ipsmass B mpoctpancTtBe. OOmue ypaBHEHUs MpsMOW. BekTopHoe ypaBHEHHE MPSMOH.
[Tapamerpuueckue ypaBHeHUs npsAMoil. KaHoHMueckue ypaBHEHHsS NpPAMON. YpaBHEHUS NPAMON,
IPOXOJAIEH dYepe3 JBE TOYKHA. YIoid MeXAy JABYMS NPSIMbIMH. YCIOBUS NApAJUICIIBHOCTH U
NEPIEHANKYISAPHOCTH MPSIMBIX.

[IpsiMast ¥ IJIOCKOCTh B IPOCTPAHCTBE. Y CIOBUS NAPAJLIEIBHOCTH U NEPIICHIUKYISIPHOCTH MIPSIMOH U
IUIOCKOCTU. Touka mepeceyeHHs] MPAMOM C IUIOCKOCTBIO. PaccrosiHue OT Touknm 10 miockocTd. Ilydok
IUIOCKOCTEH.

Pa3nen 2. MatemaTnueckuii anajamn3

Tema 7. DyHKIHUM 0JHOH AeHCTBUTEJILHON NepeMeHHOM

[Tonsite MHOXecTBa. Jlormueckue cuMBoIIbl. Ornepanuy HaJ MHOKECTBaMH. UHCIOBBIE MHOXKECTBA.
[Tonsitue Gpynkuuu. CriocoOsl 3aganus ¢yHkiuii. OCHOBHBIE cBOMCTBA (PyHKIMI. OCHOBHBIE JIEMEHTapHBIE
(GYHKIMH U UX TpadUKU.

Onemenrtapuble QyHkuuu. OOpatHas ¢ynkius. Crnoxnas ¢yakuus. Knaccuduxanms (yHKuumi.
[IpeoOpazoBanue rpadukoB. Hesuble ¢GyHkmmu. DYHKIHUW, 3aJaHHBIC TApaMETPUUYCCKH M B IOJSIPHBIX
KOOpAMHATAX.

Tema 8. Ilpenesa ¢pynkuun. HenpepsiBHOCTDL PyHKIMIM

[Ipenen 4mcnoBOM MOCIEAOBATENBHOCTH M €0 T€OMETpPUYECKH cMbICiI. lIpenen MOHOTOHHOM
orpaHuMueHHOll mocnenoBatensbHocTH. Yucno e. Harypanbhbele norapudmsl.  [lpenen ¢yHkimuu B
0EeCKOHEYHOCTH U B TOUKe. OJTHOCTOPOHHUE TIPEEIbl (PYHKIIUU.

beckoneuno mansle ¢pyHkuuu. OrpannueHHble QyHKIMU. beckoHeuHo Oombine GYHKIUHN U UX CBA3b
¢ 0ECKOHEYHO MaJIbIMU (PYHKIHUSIMHU.

OcHoBHBIE TeopeMbl O mpenenax. llpusHakm cymectBoBanusi mnpexaena. llepBelii u  BTOpOH
3aMeuaTenbHble Tpesenbl. CpaBHEHHE OECKOHEYHO MallblX (YHKIMN. DKBUBAJEHTHbIE OECKOHEYHO Mallble
GyHKIUH.

HenpeppiBHOCTh QyHKIIMM B TOUKE U HAa ceTMeHTe. TOUKM pa3phiBa U UX Kiaccudpukanus. Onepanuun
HaJ HeNpepbIBHBIMU (yHKIMAMU. HenpepbBHOCTH 3ieMeHTapHbIX (yHKUu. OCHOBHBIE CBOWCTBa
HENPEPHIBHBIX (PYHKIIUHA.

Tema 9. ludpepenunanbHoe ucuncjieHue (GyHKIUN 0HOI MepeMeHHOH

[Ipupamienue aprymeHTa u npupaiieHue QyHKIUN. 3a1a4i, TPUBOAAIINE K MOHITHIO MPOU3BOIHOM.
Omnpenenenne npousBoauoil. Juddepentmpyemocts dyHkiuu. ['eomeTpruuecknii 1 MEXaHUYECKUIT CMBICT
MPOU3BOHON. 3aBHCHMOCTh MEXIy HEMpPEephIBHOCTEIO U auddepeHuupyemMocteio ¢GyHkiuu. [Ipasuna
muddepentmpoBanus. [IpomsBogHast ciokHOW W oOpatHoM  GyHKIWA. [Ipom3BOIHBIE OCHOBHBIX
3JIeMeHTapHbIX QYHKIMA. Tabmauma mponu3BOgHbBIX.
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HuddepentupoBanne  HesiBHBIX — (yHkumid.  [uddepenuupoBanne  QyHKIMHA,  3aJaHHBIX
MapaMeTpUUYECKU. YPaBHEHHE KacaTelIbHOM W HOpMaM K KpUBOH. [IpoM3BOJHBIE BBICIIMX MOPSIKOB.
MexaHnYecKHil CMBICII TPOU3BOJHON BTOPOT0 MOPsiIKa. DKOHOMUUYECKUN CMBICI IIPOM3BOIHOM (TIpeiebHbIe
BEJIMYUHBI, YJTACTUYHOCTH (DYHKIIHH).

Huddepenman  GyHkmum u ero reoMmerpuueckuit  cmbica.  CpoiictBa  muddepeHunuana.
Huddepennnan cnoxaor Gyaknuu. MaBapuantHOCTh hopMbl auddepernuana. duddepeHiumansl BEICIIHX
TIOPSIIKOB.

Hekotopsie Teopembl o auddepennupyembix QyHkuuax: teopema depma, TeopeMbl O CpelHEM
srHaueHnn (Poms, Jlarpanxka, Komm). @opmyna Teiopa. Pasnoskenue HEKOTOPhIX QyHKIUN 1O dopmyre
Maknopena. [IpaBuiio Jlonutanst pacKpbITHsI HEONPEICIEHHOCTEM.

HeoOxomumple ¥ qocTaTOYHBIC YCIOBHS BO3pacTaHusi W yObBaHus (yHKuuu. Heobxomumoe u
JIOCTATOYHBIE YCIIOBHUSI CYIIECTBOBaHMA OHKcTpeMyma (yHkuuu. Haubonbliee U HauMeHbIlee 3HAYCHHS
¢yskuun. BeimykinocTs U BOrHYTOCTh Tpaduka ¢pyHkuuu. Touku neperunda. AcuMOTOTH rpaduka GyHKIUH.
O6mas cxeMa ucciaenoBaHus PYHKINHU U TOCTpoeHue e€ rpaduka.

[TpubnmxenHoe perieHue ypaBHEHHMH (HaXOXKICHHE TpyOO NPUOIIDKEHHBIX 3HAUYEHHH KOpHEH
rpaduyecKkuM METO/I0M, YTOUHEHHE HalICHHBIX 3HAUECHUI KOPHEH METOJIOM XOPJ U KacaTelbHBIX ).

Tema 10. UuTerpanbHoe ncuucjieHue (HeonpeaeaeHHbI HHTErpaJl, onpeae eHHbI HHTErpaJ u
ero NpPUIoKeHus )

IlepBooOpa3Hast (QyHKIMHM M HeolpeneleHHbI uHTerpan. OCHOBHbIE CBOWCTBA HEOIPENEICHHOTO
uHTerpasia. Tabnmuma OCHOBHBIX HMHTErpasioB. OCHOBHBIE METOJBI WHTETPUPOBAHMS (METOJ pPa3IOKEHUS,
METO/1 3aMEeHbI IEPEMEHHOM, METO/l MHTETPUPOBAHUS 110 YACTSIM).

WuTerpupoBaHre pauvOHANbHBIX (QyHKUMN. VHTErpupoBaHHE TPUTOHOMETPUUYECKUX (PYHKIHH.
WHTerpupoBaHue HEKOTOPBIX HpPpalMOHAIBHBIX (yHKUMH. VIHTEerpansl, He BbIpaKalollMecs uepes
dIIEMEHTapHbIC (PYHKIINH.

3ajauy, OPUBOASILME K OIpEAcIeHHOMY WHTerpany. MHrerpanbHas cymma.  OnpenencHHBIN
MHTETpajl U €ro reoMeTpuyeckuil cmbici. Teopema CyliecTBOBaHUS ONpeAenEéHHOro nurerpana. OCHOBHbIE
CBOMCTBA OIPENEICHHOr0 HHTerpana. Teopema o cpenHeM 3HauyeHUM. OIpPENENEHHBId HWHTErpal C
MIEPEeMEHHBIM BEPXHUM TIPECIIOM U €T0 MPOU3BOIHAS 110 3TOMY Tipenery. @opmyna Herotona-JlelOamIa.

OCHOBHBIE METOJbl  BBIYMCICHUS OIIPEJCNICHHOTO MHTEerpaja (3aMeHa [EepEeMEHHOH W
MHTETPUPOBAHME TI0 YacTsSM B OIpenelnEHHOM HHTerpane). ['eomeTpudeckue MpUIOKEHUS ONpPEIeTIEHHOTO
uHTerpana. Heco6ctBeHHble HHTErpaibl. Vcnonb30BaHNe NOHATHS ONPeIeNEHHOIO MHTErpajia B SKOHOMHUKE.

Tema 11. Inddepennnanbabie ypaBHEeHUs

Huddepennumanbupie ypaBHeHHs. OCHOBHbIE MOHATHUSA. 3aa4yH, IPUBOIINE K TU(depeHInaTbHBIM
ypaBHeHusM. [luddepennnanbable ypaBHEeHHs MepBOro nopsaka. Pemenue, rpaduk pemieHus (MHTerpaibHas
kpuBas). ['eomerpuueckuii cmbica nuddepeHnnanbHoro ypaBaenus. M3oxnmna. Oo1ee 1 4yacTHOE peleHusl.
Teopema 0 cylecTBOBaHUM U €IMHCTBEHHOCTH PELICHUS.

VYpaBHEHHs NepBOro Nopsaka ¢ pasaesonmmucs nepeMeHHbiMu. OHopoanblie tuddepeHnraibHbIe
ypaBHeHHUs mepBoro nopsaka. Jlunelinele auddepeHnanbHbple ypaBHEHUs TEpBOro MOpsAIKa. YpaBHEHHE
bepnymnnu. YpasHenue B nonHsix quddepenunanax. Ypasaenus Jlarpanxka u Knepo.

Juddepennmanbaple  ypaBHEHHMs BBICIIMX IOPSAIKOB. YpaBHEHHUs, JOIMYCKAIOLIME MOHMWKEHUE
nopsiaka. JluneitHsle onHOponHble nu(depeHIranbHble YpaBHEHUS BTOPOTO MOpsAKa € IMOCTOSHHBIMHU
ko3 urmentamu. JlnHeitHble 0THOPOAHBIE TU(GepeHInaNbHbIE YPaBHEHUS N-TO MOPSAIKA C MOCTOSHHBIMU
kodpdunentamu. JluHeliHble HeonHOponHble U depeHlnaIbHble ypaBHEHUS BTOPOrO TMOpSIKa  C
NOCTOSIHHBIMU KO3 uumentamu.  Mcnonb3oBanue audQepeHnnanbHbIX ypaBHEHUH B SKOHOMMYECKOMH
JTUHAMHUKe.

Tema 12. Paabl

UYucnosble psanel. OCHOBHblE NMOHATHUS. PsAn reomerpuueckoil nporpeccur. CXOAMMOCTH psija.
[Tpocreifine cBoiicTBa YMCIOBBIX psiioB. HeoOxonumblii NpHU3HAK CXOJUMMOCTH YHCJIOBOTO pAfa.
l'apmoHnyeckuii psn. JlocrarodHble MPU3HAKM CXOJUMOCTH 3HAKOIIOJIOKUTENBHBIX DSIOB: IPU3HAK
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cpaBHEHus1, npu3Hak JlamamOepa, uHTerpanbHbi nmpu3Hak Komm. 3HaKOYepemyroluecs psiibl, MpU3HAK
Jleitbanma. 3HakomepeMeHHbIe psnbl. JlocTaTouHBI TpPU3HAK CXOJUMOCTH 3HAKOTIEPEMEHHOTO psija.
AOCoII0THAs U yCIOBHAS CXOAUMOCTh. OCTaTOK psiia U €ro OLICHKA.

OyHKuHOHANBHBIE psifbl. O0NacTh CXOAUMOCTH (DYHKIIMOHAIBHOTO psina. [IpaBuibHO cxoasiuecs
(YHKIIMOHAIBHBIC PS/IBI U UX CBOMCTBA.

Crenennsle psabl. O6IacTh CXOOUMOCTH CTENEeHHOro psaa. Teopema AOens. Paauyc cxomumocTH,
UHTEpBaT cxonuMocTu. (CBOHCTBA CTENEHHBIX DPSIOB. Pa3noxkenune (QyHKIUN B CTEMEHHBIC PsAbl. Psig
Tetnopa. Pa3noxxeHne HEKOTOPBIX AJIEMEHTApHBIX QYHKIMN B psaabl Teismopa u MakiopeHa.

Tema 13. ®yHKIHMHU HECKOJIbKHX MepeMEeHHBIX

OyHKIIMHM HECKOJIBKUX MepeMeHHbIX. OCHOBHBIC MOHATHA. DYHKIHUS ABYX MEPEMEHHBIX U €€ 001acTh
onpenenenus. ['papuk pyHkunu AByx nepeMeHHbIX. [IoHsaTHEe 0 MHOXecTBE (JIMHUK) YPOBHS (DYHKLUHU JABYX
NEPEMEHHBIX. DKOHOMHYECKHE HLTIOCTpaluy (PyHKIMHM cripoca W MpeUIoKeHHs, (PYHKIHS TOJIEe3HOCTH,
npousBojcTBeHHas (yHkuus). Ilpegen m HenmpepblBHOCTh (DYHKIIMM HECKONBKHMX INepeMeHHbIX. [loHsrue
obmactu. Touku pa3psiBa. CBoHCTBa ()YHKIMH, HEMPEPHIBHBIX B OTPAaHUYCHHOW 3aMKHYTON OOJIACTH.

YacTHble NpoOM3BOAHBIE. ['€OMETpHUYECKHH CMBICT YAacTHBIX HPOM3BOJAHBIX (YHKLUUH JBYX
NepeMEeHHBIX. YacTHBIE MPOW3BOAHBIC BBHICIIMX TOpPsiakoB. [lomubnii muddepennnan GyHKINE HECKOIBKHX
nepeMeHHbIX. [luddepeHnupoBanne Cl0OXHbBIX U HEsIBHbIX (yHKUUH. /uddepeHunansl BHICIINX HOPSIKOB.
[IpousBomHast mo HanpasieHuto. ['panuent ¢pynkuun. KacarenpHas III0CKOCTh M HOPMAJTh K TIOBEPXHOCTH.

OkerpeMyM (QyHKIMM JBYX NepeMeHHbIX. HeoOXonumble U 10OCTATOUHBIE YCIOBHSI CYIIECTBOBAHUS
skcTpemyma. Hambospiiee 1 HauMmeHblee 3Ha4eHUs] (DYHKIUU JBYX TEPEMEHHBIX. Y CIIOBHBIH AKCTPEMYM.
Meton muoxureneit Jlarpanyka. @yHKIMY HECKOJIBKUX IEPEMEHHBIX B S KOHOMUYECKON TEOPHH.

DONeMEeHTbl HUHTETPAJIbHOTO MCUUCIEHMS i (YHKUUMH HECKOJbKUX mnepeMeHHbIX. llondarue,
CBOMCTBA U OCHOBHBIE METOJbI BBIUMCIICHHUS KPAaTHBIX UHTErpaoB. KpuBOIMHEWHbIE UHTErPAJIbL: TOHATHE,
KJaccu(uKaIus, cnocoObl BEIYUCIICHUSL.

BekropHoe nosne. BekropHbie muHuM.

Hupkynsiuysa, potop BekrtopHoro mnoisi. IlorennuansHoe mnose. IIoTOk BEKTOpPHOrO mOJS 4depe3
IIOBEPXHOCTH. J{uBepreHuus.

Paznen 3. Teopusi BeposiTHOCTEN U MATEMAaTHYeCKAsl CTATHCTHKA

Tema 14. Cayuaiinbie cOObITHS

CoObITus 1 ux knaccupukanus. Anredpa coobiThii. Kimaccuueckoe U cTaTUCTHUECKOE OIpeiesieHHe
BEPOSATHOCTH CIIydyaltHOro coObITHA. ['eomMeTprueckre BEpOsSTHOCTH.

OneMeHTbl KOMOWHATOPUKHU: pa3MEIleHHs, IepecTaHOBKH, codeTaHus. OCHOBHbIE (OPMYIIBI.
Pemenue 3anau Ha Ki1accu4yecKoe orpeielieHne BEpOSTHOCTH C UCIOIb30BaHUEM (POPMYIT KOMOMHATOPUKH.

TeopeMbl ClOXEeHUST BEPOATHOCTEH M HECOBMECTHBIX U COBMECTHBIX COOBITHH. VYcioBHas
BeposATHOCTh. He3aBucuMocTh coObiTHi. Teopema YMHOKEHHUS BEpPOSITHOCTEW JJIsl 3aBUCUMBIX M
HE3aBHCHUMBIX COOBITHII.

®opmyita mostHOM BeposaTHOcTH. Dopmyna baieca.

Cxema noBTopHbIX ncneltanuil. @opmyna beprynu. JlokansHast 1 nHTErpanbpHas TeopeMsl Jlamnaca.

Tema 15. Cayuaiinble BeJIMYNHBI

CnyyvaiiHass BenuuuHa. Buapl ciyyaillHbIX BEIMYMH (JUCKPETHBIE M HENPEPBIBHBIE CiTydaliHbIE
BEJIMYMHBI). JIUCKpeTHbIE CciydaiiHble BEIMYHUHBI U MX YHCIIOBBIE XapaKTEPUCTHUKHU (MaTeMaTHUECKOe
OKUJIaHWE, IUCTIEPCHUs, CpEHEE KBaIpaTHYECKOe OTKIIOHEHHUE).

OcHOBHBIE ~ 3aKOHBI  paclpeleNeHus JUCKPETHBIX  CIy4alHBIX  BETMYMH  (OMHOMHAIbHOE
pacnpenenenue, pacnpeaenenue IlyaccoHa, TreomMeTpu4ecKoe paclpeneiacHue, THIIEPreoMETPUIECKOe
pacrpeienieHue).

DyHKIUSA paclpeieieHiss BEPOSITHOCTEH CIIydaiHOW BENHYMHBI (IUCKPETHOW M HEMPEPHIBHOM).
CaoiicTBa, rpaduk GYHKIUH pacipeaeeHUs.

[1noTHOCTE pacnpeneseHus: BEpOsITHOCTEH HENpephIBHON ciiyyaiiHOW BennyuHbl. CBoOMCTBa, rpaduk
IIJIOTHOCTH PACIIPENCIICHUS.
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YucnoBble XapaKTEPUCTUKH HENIPEPBIBHBIX CIIyYallHbIX BEJIUYMH.

OCHOBHBIE 3aKOHBI pacCHpeNEeNCHUs] HENPEPBIBHBIX CIYYalHbIX BEJIWYUH ( paBHOMEpHOE
pacnpezesieHle, oKa3aTeJIbHOE paclpeaeIeHe, HOpMaJIbHOE PacIlpeieIeHUE)

HavanbHble M ULEHTpaJbHBIE TEOPETUYECKUE MOMEHTBl. ACHUMMETPHUS M 3KCIECC CIIy4alHON
BEJIMYMHBI

OyHKIMSA paclpeeseHUs U MIOTHOCTh BEPOSTHOCTEN JIBYMEPHOM CIIy4alHOW BEJIMYMHBI. Y CIIOBHbBIC
3aKOHBI paclpeaeieHus] JUCKPETHOW Cily4aiHOM BenuunHbl. DYHKIMU CIIydyallHBIX apryMeHTOB. CHUCTEMBbI
CIy4allHbIX BEIUYMH. UYMCIIOBBIE XapaKTEPUCTUKU CHCTEMBI JIBYX Cly4yaillHbIX BenuuuH. KoBapuauus u xo-
3 PHULHIEHT KOPPEAIHUN

3akoH 6onbiux yucen. [IpeaensHbie TEOPEMbI TEOPUU BEPOSTHOCTEH.

IlepBoHavanpHble cBeAeHUs O 1emsix MapkoBa. OgHopoaHas nenb MapkoBa. MaTtpuna rnepexoiHbIx
BeposATHOCTEN. PaBencTBO MapkosBa.

Tema 16. J1eMeHTbI MATEMATHYECKOH CTATHCTUKH

OcHOBHBIE 33J1a4l MATEMAaTUYECKON CTaTUCTUKH. [[OHSATHS TeHepaTbHONH COBOKYITHOCTH M BEIOOPKH.
O0BEM BBIOOPKH.

CraTuCTHYEeCKOE paclpeielicHHe BBIOOPKU (BapUAIIMOHHBIA DS, €r0 XapaKTEPUCTHKH; TOJUTOH H
TUCTOrpaMMa 4acTOT; SMIIMpHUUYEcKast (yHKIMS pacTipeieTICHHs).

CraTUCTHYECKUE OIICHKH IMapaMeTpPOB PpACHpPENEICHUs (TOYCYHBIE W HWHTECPBAIBHBIC OIICHKH
napaMeTpoB  pacmpedeneHus. TOYHOCTH  WHTEpPBaJIbHOM  OIICHKH, JIOBEpPUTEIbHAs  BEPOSTHOCTH.
JoBepuTtenbHbIil HHTEpPBa)

KoppensunoHHbiii aHamu3 ¥ CTaTUCTHUUYECKUE TUIIOTE3bI (BHIOOPOUYHBIE KOI(DPUIIMEHTHI KOPPESIIUu
U perpeccud; JIMHEHHAs pPerpeccus; CTaTUCTHYSCKUE THIOTE3bl, MPOBEpPKA THIIOTE3 O ITUCICPCUSX H

2
MAaTEMATHYCCKUX OXHMAAHUAX, KpI/ITepI/Iﬁ corjiacus X HI/IpCOHa)

3.2. Conepxanue NPAKTUYECKOT0 0JIOKA THCIUTIINHBI
Ounas ¢popma 00yueHus (MOJTHBII CPOK)

Ne Tema npakTH4eCKOro (CEMHHAPCKOIO0, J1a00PATOPHOI0) 3aHATHS
1 2
113 1 Martpurisl U onepanuu HajJ HUMH. BerauciieHune ompenenuteneil n-ro mopsiaka. OdpatHas
MaTpuIa
132 CJIAY u merozp! ux perienus (Meron o0paTHol Matpuisl, Metos Kpamepa, metox ['aycca).
113 3 BekTopsl u onepanuu HaJl HUMU

[134 | CkansipHOE M BeKTOpHOE npou3BeaeHus. CMelaHHoe MPon3BeieHNE TPEX BEKTOPOB

113 5 KoMriiekcHbIe urcia v orepariu Haji HuMH. AJireOpandeckasi, TpUroHOMeTpUYecKast,
noKasaresibHas JOPMbI KOMIUIEKCHOTO YHUCTIA.

113 6 Kommnekcheie uncna. CteneHs KOMIIEKCHOTO uncia. Kopens N-i creneHu u3 KOMIUIEKCHOTO
qucIIa.

113 7 CoOCTBEeHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHHUSI TUHEIHOTO orepaTopa.

113 8 KBaapatuunsie GopMbl

39 ITpsimast Ha itockocTu. KpuBble BTOporo nopsijika

I13 10 | ITnockocts. Ilpsimas B mpocTpaHCTBe

[13 11 | dyHKuMM OHOM NEHCTBUTENIBHON IIEPEMEHHOM: MpeobpasoBaHue rpaduKoB

I13 12 | TIpenen uncioBOi HOCTEOBATENBLHOCTH

113 13 | Ipenen dhyHxipn. HenpepbIBHOCTD (hyHKIIHI

I13 14 | TpowssomHast u uddepeHtman GYHKIHH OHON HE3aBUCUMON TIEPEMEHHOM

[1315 | Ilpasuso JlonuTalisi pacKpbITUsl HEONPEIeIEHHOCTEH.

1316 | Okcrpemym dpynknuu. HccnenoBanue GyHKIMH cpeacTBaMu AU(hepeHIIMaIBHOTO HCUUCTIEHUS 1
MOCTpOeHHE €€ rpaduka

I13 17 | HeonpeneneHHbIH HHTETPaT; OCHOBHBIE METO I MHTETPHPOBAHKS

I13 18 | HeomnpeneneHHbIi HHTErpajl: OCHOBHBIE METOBI MHTETPUPOBAHUSI

1319 | OcHoOBHBIE METOIIBI BHIYKCIICHUS OTPE/ICIICHHOTO MHTerpaia. | eoMeTpryecKie IprIoKeH S
OIIPEIEIIEHHOTO UHTErpasia
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1320 | JduddepenumansHeie ypaBHeHHs riepBoro nopsiaxa. JuddepeHimansHpie ypaBHEHHS IEPBOTO
HOPSAKA C PA3ACISIONINMUCS TIEPEMEHHBIMU.

I13 21 | Jluneiinsie auddepeHimanbHble ypaBHEHHS IEPBOTO MOPSIKA

1322 | JuddepeHupansHpie ypaBHEHHsI, TOTYCKAIOIINE TIOHWKEHUE Mopska. JInHeiHbIe
g depeHInaTbHbIE YPaBHEHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KOS (UITHCHTaMU.

11323 | Pampl. MccnenoBanue CXOAMMOCTH psifia

113 24 | Pasnoxxenune dynkimii B psimpl Teiinopa u MakiiopeHa

I13 25 | [powsBoHsbie 1 b hepeHIaTb (HYHKIMIA HECKOIBKUX MEPEMEHHBIX

I13 26 | [pomsBoaHast 1o HanpaBieHUIO. [ paaueHt. DKcTpeMyM QYHKIMH IBYX HE3aBUCUMBIX
TIePEMEHHBIX

113 27 | DnemeHTH KOMOMHATOPHKH. PeltieHre 3a1a4 Ha KIIaCCHYeCKOE ONPEICIICHIE BEPOSTHOCTH C
UCIOJIb30BaHUEM (POPMYIT KOMOMHATOPHKH.

I13 28 | ®opmysna monHoi BepositHocTh. Dopmyira baieca.
IToBTOpHKIE HcnbITanust. @opmyna bepHysuim.

1329 | JIuckpeTHbIe Cy4ailHbIC BEIIMYMHBI M UX YHCIIOBBIC XapaKTepHCTHKH. OCHOBHBIC 3aKOHBI
pacIpeIeIeHus] TMCKPETHBIX CITy4aiHbIX BEJIMYUH

I13 30 | HempepbIBHBIC CITy4aifHBIC BEIMTYUHBI i HX YHCIIOBBIC XapaKTepUCTHKU. OCHOBHBIC 3aKOHBI
pacnpeieNieHrs] HePEPbIBHBIX CITyYalHbIX BEJIMUUH

I1331 | Crarucrideckoe pacipe/IelieHue BEIOOPKH (BapHAIIMOHHBINA PSIII, €T0 XapaKTePUCTHKI
TIOJIUTOH M TUCTOrPaMMa YacTOT; SMITHpUYECcKast (QyHKIHS pacripe/IeIiCH ).

I13 32 | CratucTUdecKre OLCHKH MapaMeTPOB pactpeiesieHust. ToueyHble 1 MHTEPBATbHBIC OIICHKU
HIapamMeTpoB pacripeeeHust. TOYHOCTh MHTEpBAILHON OLIEHKH, IOBEPUTEIIbHAS
BEPOSITHOCTD. Jl0BepUTEbHBIN MHTEpBAT

OuHo-3204Has1 (popMa o0Gy4ueHusi (MOJIHBIH CPOK, YCKOPEHHOE 00yueHHe, OTHOe
YCKOPeHHOe 00y4eHmne)

Ne Tema npakTH4YeCKOro (CEeMHHAPCKOr0, 1a00PATOPHOIO0) 3aHATHUS
1 2
31 Matpuilbl ¥ omnepaluu HajJd HUMHU. Bwruucienue ompenenutenied n-ro nopsaka. OOparHas
MaTpuLa

[132 | CJIAY u merozp! ux perienusi (Meto oopaTtHoi Matpuubl, Merort Kpamepa, meron I'aycca).

BexTops! u onepanun Hag HUMU. CKalIsipHOE U BEKTOPHOE Mpou3BecHs. CMemaHHoe
[IPOU3BEJEHUE TPEX BEKTOPOB

134 | KoMruiekcHbIe Yricia v oriepaliy HaJl HAIMH. AnreOpandeckas, TpUTOHOMETpruiecKasi,
nokasarenbHas GOopMbl KOMILIEKCHOTO yncia. CTeneHb KoMIUIeKCHOro yncna. Kopens N-it
CTEIICHU M3 KOMIJIEKCHOIO YHMCIa.

113 5 | Ilpsmas Ha MJIOCKOCTH M B IPOCTPAHCTBE

[13 6 | dyHKIMK OHON ICHCTBUTEILHOM IIEPEMEHHOI: MPeoOpa3oBaHne rPadrKoB

1137 | Tpenen dyakumu. HenpepbIBHOCTD QyHKIWMI

113 8 | IlpousBomnas n muddrepenuman GpyHKIMHI OIHON HE3aBUCHMOH NepeMEHHON

113 9 | IlpaBuio Jlonurans packpbITUsl HEONPEAEIEHHOCTEN.

I13 10 | UnTerpansHOE MCUUCICHNE: OCHOBHBIE METO/Ibl HHTETPHPOBAHHUSI

I13 11 | duddepeHimansHple ypaBHEHNsI

M3 12 | Psampr. HccnenoBanne cxomuMocTH psija. PasnoreHie HEKOTOPBIX AeMEHTApHBIX PYHKIIWIA B PSIbI
Teiinopa n Maksnopena

I13 13 | TIporzBomHble U qudhepeHIHaTbl HYHKITHHA HECKOIBKUX TIEPEMEHHBIX. DKCTPEMYM (DYHKIMH JABYX
HE3aBUCHMBIX IIEPEMEHHBIX

113 14 | Ciyyaiisple coObITHS

113 15 | CayyaiiHple BENTUUYHHEI

113 16 | DieMeHTHI MATEMATUIECKOI CTATUCTUKU

3aounasi popma o0yueHust (MOJIHBIH CPOK)

Ne | Tema npakTH4YeCKOro (CEeMHHAPCKOr0, 1a00PATOPHOIO0) 3aHITHUS
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1 2
113 1 | Marpuiisl 1 OnpeIeTUTEIIH.
113 2 | CJIAY u meTomp! ux pemieHns (MeTox o0paTHoii MaTpritsl, MeTor Kpamepa, meton ['aycca)
113 3 | Ilpenen pysxipm. HenpepbiBHOCTH (hyHKIWI
113 4 | IlpowmsBoaHas u muddepeHImran GyHKIMH OJJHOM HE3aBUCHMOM MEPEMEHHOM
I13 5 | MHTerpanpsHOe HCYHUCICHHE: OCHOBHBIC METO bl HHTETPUPOBAHHUS

3aounas ¢opma o6yuenus (yCKOpeHHOe 00yueHHe, 0JHOe YCKOPEeHHOe 00yYeHne)

Ne Tema npakTH4YeCcKOro (CEMHHAPCKOr0, Ja00PaTOPHOI0) 3aHATHS
1 2
113 1 | CJIAY u Metosp! BX pemenns (Mero 00paTHoi MaTpuiibl, Meton Kpamepa, merox ['aycca)
[13 2 | IlponsBomnas u muddepeHuman GpyHKIMI OTHON HE3aBUCHMOH MepeMEHHON
3.3. O6pa3oBareibHbIe TEXHOJIOTHHI
Ounas gopma 00yueHus (MOJTHBIH CPOK)
Bun ®opma / MeToabl % yuebnoro
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPAKTHBHOIO
BpeMeHH
3aHATHS o0yuyeHust
1 2 3 4 5
. Marpuiibl U onepauuy HaJl HVI/IMI/I. KommsioTepHas
Brruucnenwue omnpenenurenei n-ro 13 100
CHMYJISIINS
nopsika. OOpaTHast MaTpura
2 CJIAY u MeTonbl UX pPELICHUS Kommnsrorepnas 100
113 CAMYJISILUS
CkalsipHOE U BEKTOPHOE
3 | MPOM3BENCHN. CmemanHoe I13 Kommerotepras 100
pou3Be/IcHHE TPEX BEKTOPOB CHMYJISIIINS
Ipenen ¢pyrkmn. HempepsBHOCTB [IpakTrHueckoe
yrKimit 3 3aHATHE —
4 KOJUUIEKTUBHASI 100
MBICJIUTEIbHAS
JIeSITENIBHOCTh
HccnenoBanre QyHKIMH CPEACTBAMU MeTom MO3FOBOTO
5 | muddepeHunanTbEHOro UCUUCICHHS U I13 100
noctpoeHue e€ rpapuka. HTypma
IIpaBuno Jlonurans packpbITUs IIpakTHky™m 11O
HEONPEEIEHHOCTEN. peuIeHuto 3a1a4 —
6 m paboTa B MaJIbIX 100
rpymmax
(xoomepaTtuBHOE
o0OydeHue)
HeonpenenenHslii MHTErpas: OCHOBHBIE
METOJIbI HHTCTPHPOBAHIT (METOZL Merto MO3roBOro
7 pa3no>i<eHH5f, METOJI 3aMEHBI I13 wrypma 100
nepeMEeHHON, METOI HHTETPUPOBAHHMS
TI0 YacTsIM).
OCHOBHBIE METO/IBI BEIUMCIICHHS [IpakTuky™m 11O
OTpEIEIICHHOTO HHTETpaIa. peleHHo 3a1a4 —
8 I'eomerpuueckue NpHIIOKEHHSA m paboTa B ManbIx 100
ONPENENIEHHOTO HHTErpaia (BIYHCIICHHE rpyrmmnax
TUIOIIAICH TUIOCKUX (DUTYP, BEIYUCIICHUE (xoomepaTuBHOE
00BEMOB TeJ BpaIlleHN ). o0OydeHue)
9 Juddepenimanbabie ypaBHEHHS IEPBOTO m [IpakTukym no 100

niopsinka. JluddepeHimansHbie ypaBHEHMs

PEIICHUIO 3a1aY —
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MIEPBOTO MOPsAKA C Pa3ACIIOIIUMHUCS paboTa B ManbIx
HEPEMEHHBIMH. rpymnmnax
(xoomepatuBHOE
o0yueHue)
Jluneitasie nuddepeHnraipHbe [IpakTuky™m 1o
YpaBHEHUS [IEPBOTO HOPsAIKA PELLICHUIO 33134 —
10 m paboTa B MaJIbIX 100
rpymmnax
(KoomepaTuBHOE
o0OydeHue)
Jluneitapie udpepeHnnanbHeIe IIpakTuky™m 1o
YPaBHEHUS BTOPOT'O MOPSAKA C PELICHUIO 33134 —
11 | MOCTOSHHBIMU Koa(hHUIIHEeHTaMH. m paboTa B MaJIbIX 100
rpymmnax
(xoomepatuBHOE
o0OydeHue)
Paznoxxenvie (hyHKIWIA B CTETIEHHBIE PSIIBL. Texmus-
Psn Teiinopa. PaznoxeHne HEKOTOPBIX
12 [T P . PbL JI KOH(EpEHITUs 100
AIeMEeHTapHbIX (DYHKIMH B psiabl Teiinopa
u Maknopena
[MponsBomHbIe 1 U PepeHIATBI [IpaxTukym mo
(YHKLIHIT HECKOJIBKUX TTEPEMEHHBIX peleHHo 3a1ay —
a00Ta B MaJIbIX
13 3 P 100
rpymmnax
(xoomepaTuBHOE
o0yueHue)
OxcTpeMyM (HYHKIH IBYX HE3ABUCHMBIX [IpakTukym o
MIePEMEHHBIX pEILIEHHIO 3a1ay —
14 m paboTa B MaJIbIX 100
rpymmnax
(xoomepaTuBHOE
o0yueHue)
OnemMeHTbl KOMOMHATOpUKU. Pemenne
15 | 337181 Ha KJIACCHYECKOE OTPE/ICIIeHHe m KomrsroTepnas 100
BEPOSITHOCTH C UCIIOJIb30BaHUEM CUMYJISILUS
bopMy KOMOMHATOPHUKH.
16 CrarrcTraeckue OlCHKY TIapaMeTPOB m KomrsroTepras 100
pacnpeneneHust. JloBepUTeNbHbIN HHTEpBAT CHUMYJISILUST
Hroro % 25%
OuHo-3a04yHast opma 00yueHus (IOJTHBII CPOK, YCKOPEHHOE 00yUeHue, MOJTHOe
YCKOPeHHOe 00y4eHme)
Bun ®opma / MeToasl % vaeGHOro
Ne Pasznen, Tema 3aHsAaTHSA y4eOHOro HHTEPaKTHBHOIO oBy eMeHI
3aHATHS o0yueHus P
1 2 3 4 5
Martpuupsl 1 onepaniy HaJl HIMU.
N Kommerorepnas
1 | Beruncnenue onpeaennuteneii n-ro I3 MY i a 100
nopsijka. O0paTHas MaTpuiia Y
5 CJIAY u MeToapl UX peleHus I13 Kommnerorepras 100
CUMYJISITIUS
BekTtops! 1 oniepaniuy Haji HUMH.
3 CkassipHO€ ¥ BEKTOPHOE MPOU3BEACHUSL. I3 Komrmsrotepnas 100
CMeriaHHOE IPOU3BEACHUE TPEX CUMYJISILUS
BEKTOPOB
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[pouzBoanas u auddeperman GyHKIII

[IpakTukym mo
PELICHUIO 33134 —
paboTa B ManbIx

4 o s o I13 100
OJTHOM HE3aBUCUMOM NTepeMEeHHON rpymmnax
(koomepaTuBHOE
o0OydeHue)
[IpaBuno Jlonurans. [IpakTukym no
PackpsiTue HeonpeeNEHHOCTEN. pelIeHuIo 3aaa4 —
5 m paboTa B MaJIbIX 100
rpynmnax
(xoomepatuBHOE
o0OydeHnue)
6 WHTerpanbHOE HCUUCIIEHHE: OCHOBHBIE m MeTtoa MO3roBOr0O 100
METO/bI HHTETPUPOBAHUS HmITypMa
IIpakTuky™m 1o
IIpounsBoaHBIC u i GepeHrasI peTIeHUIO 3a1ad —
7 (GYHKIMA ~ HECKOJNBKMX  TEePEeMEHHBIX. m paboTa B MaJIbIX 100
OKCTpeMyM ¢byHKIIN JIBYX rpymnmnax
HE3aBUCHUMBIX IICPEMECHHBIX (KOOHepaTI/IBHOC
o0OydeHue)
DOneMeHThl KOMOWHATOpWKW. PemieHue
g |337ad Ha KIACCHYECKOE  ONpe/eneHue m Komrmsrotepnas 100
BEPOSITHOCTU C UCHOJIb30BaHHEM (PopMyT CUMYJISILUS
KOMOWHATOPHKH.
HTroro 25%
3aouHas opma o0yueHus (MOJHbINA CPOK)
Bun ®opma / MeToasl % yuebnoro
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPaKTHBHOIO
BpeMeHHU
3aHATHS o0yuyeHust
1 2 3 4 5
1 CJIAY u MEeTOIBI HX PEIICHUSI. m Kommnprorepras 100
CUMYJISILNS
[penen dhyrakimm. HerpepsBHOCTS QyHKIHI [IpakTukym o
pElIeHHIO 331249 —
2 m3 paboTa B MaJIbIX 100
rpymmnax
(xoomepatuBHOE
o0yueHue)
3 WnTterpanbHoe MCUUCTICHNE: OCHOBHBIE m MeTto MO3TrOBOTO 100
METObI HHTETPUPOBAHHUS mTypMa
Hroro 30%

3aounas popma obyuenus (yCKOpeHHOe 00yueHHe, 0JHOe YCKOPEeHHOe 00y4ueHmne)

Bun ®opma / MeToasl o
% y1ueOHOro
Ne Pasznen, Tema 3aHsTHSA y4eOHOro HHTEPAaKTHBHOIO
BpeMeHHU
3aHATHS o0yueHus
1 2 3 4 5
1 CJIAY u meTozp! UX PEeLCHMUS. m Kommerorepnas 100
CUMYJISILUS
9 JuddeperimansHoe ucurcnenne QyHKIN T Jlexnus- 100
OJTHOM MEPEMEHHO. KOoH(epeHuus
Hroro 33,33%
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Pa3nes 4. Opranusanusi caMoOCTOATEJIBHOM padoThl 00y4YalOIMXCS

4.1. Opranu3anus cCaMOCTOSATEJbHOM padoThl 00y4aroIMXCsl

Ne Pa3znen, TeMa AUCHUNTUHBI Ne peKOMinyeMoﬁ
BOTpocos JUTEPATYPbI

1 2 3 4

1 | Marpuist u onpenenuTens 1-2 1-3,5,6
2 | CucreMbl TMHENHBIX AITeOPANYECKUX YPABHEHHUIA. 3-4 1-3,5,6
3 | DreMeHThI BEKTOPHOM anre0phbl 5-17 1-3,5,6
4 | MuorouneHsl. KomruiekcHble uncia. 18-20 1-3,5,6
5 | Jluneiinbie 0TOOpaKeHHsI 21-26 1-3,5,6
6 | DeMEHTHI aHATIUTHYECKOM TEOMETPHH. 27-44 1-3,5,6
7 | ®yHKIMKY O/THOM IEHCTBUTENHLHON IEPEMEHHOM 45-49 1-3,5,6
8 | Ipenen dynkim. HenpepsIBHOCTH GYHKIMN. 50 1-3,5,6
9 I[M@)(bepemvmaﬂbﬂoe ucuncieHre  (QYHKUMM — OJTHOM 51-55 1-3,5, 6

TIEPEMEHHOI.
10 I/IHrer'pam,Hoev ucuKClIeRre  (HEONpEIEICHHBIA  UHTErpall, 56-60 13,5, 6
OTIPEIETICHHBII MHTETPAT 1 €T0 MPIII0KEHHS])

11 | JuddepennmansHbie ypaBHEHHS. 61-73 1-3,5,6
12 | PanpL 74-86 1-3,5,6
13 | ®yHKIMM HECKONIBKUX TIEPEMEHHBIX. 87-103 1-3,5,6
14 | Cnyuaiinble coObITHS 104-106 1,3,4,6
15 | Ciyualinble BEJTMYMHBI 107-119 1,3,4,6
16 | DaeMeHTHI MATEMATHUECKON CTATUCTAKHI 120-123 1,3,4,6

8.
9.

IlepeyeHb BONPOCOB, BLIHOCUMBIX HA CAMOCTOSITEIbHYIO Pa00Ty 00yUYarouuxcst

. Panr marpunel. Panr crynenuaroi Matpuibl. HeM3MeHHOCTB paHra mnpu 3J1eMEHTapHBIX

MpeoOpa30BaHUSIX MATPHUIIBL.

. Kpurepwuii nuHeitHOM HE3aBUCUMOCTH CTPOK (CTOIO01I0B) MaTpullbl. Teopema o paHre

MaTpulbl.

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

COBMCCTHOCTH CUCTCMBEI ypaBHeHHﬁ.

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

Kpurepun npogyKTHBHOCTH.

. CKaJ'ISIpHI)IG N BCKTOPHBIC BEJIMYUHBI. JInHelHbIe OIr€panru HaJl BEKTOpaMU.

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

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

KOOp/AMHAT.
Hanpasistomye kocuHychl BekTopa. OpTOHOPMHPOBAaHHBIN Oa3uc.
VYcioBre KOJUTMHEApHOCTH JIBYX BEKTOPOB.

10. CkanspHoe mpoM3BeIEeHHE BEKTOPOB M €ro CBOMCTBAa. BekTopHOE mpousBeneHHe, ero

cBoiicTBa. CMmellaHHOE MPOW3BENEHUE TPEX BEKTOPOB, €ro CBOMCTBA, r€OMETPUUYECKUI
CMBICII.

11. VYcnoBue KOMIUIAaHAPHOCTH TPEX BEKTOPOB.
12. TloHATHe TMHEHHOTO BEKTOPHOTO MPOCTPAHCTBA.
13. Bektop B N-mMepHOM TpocTpaHCTBe. JIWHEHHass 3aBUCHMOCTh M HE3aBUCHMOCTB

BEKTOPOB.

14. Pa3mepHOoCTb U 0a3uC BEKTOPHOIO MpocCTpaHcTBa. PaznokeHue BekTopa Mo 0Oasucy.
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15.
16.
17.
18.
19.

20

Marpuia nepexozia K HOBOMy 0a3HCy U €€ CBOWCTBA.
JIuHeliHble MOANPOCTPAHCTRA.
EBknunoBo npocrpanctBo. CBOWCTBA AJIMHBI BEKTOPA.
OproHOpMHpOBaHHAs cUCTeMa BEKTOpoB. OpTOroHaabHOE IOMOJIHEHHE, €r0 CBOIMCTBA.
Anrebpandeckasi popma KOMIUIEKCHOTO uucia. JIeHCTBUS ¢ KOMIUIEKCHBIMH YUCIIAMHU.
Tpuronomerpuueckas ¢dopma komriekcHoro uyucha. [lokazarenbHas — ¢dopma
KOMIUIEKCHOT'O YUCIIa.
. Crenenp komruiekcHOro yucna. Kopens N-if creneHu n3 KOMIUIEKCHOTO YUCIIA.

21. JluneliHbIe OmepaTophl M UX CBOMCTBA. MaTpHIIbI Orieparopa B pa3HbIX Oa3ucax.
22. CoOCTBEeHHBIE BEKTOpbl M COOCTBEHHBIC 3HAUCHMs JIMHEHHOTo oreparopa. HezaBucMMocTb

23.
24,
25.
26.
217.
28.
29.
30.
31.
32.

33.

34.

35.
36.
37.
38.
39.

40.
41.
42.
43.

44,
45,

46.
47.

48.
49,

50

51

52

COOCTBEHHBIX BEKTOPOB.
CHUMMETpUYHBIN OrepaTop.
OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
KBanpariunsle hopmel. [IpuseneHne kBaapaTtnuHoi (popMbI K KAHOHMYECKOMY BUJTY.
Kputepuii CunbBectpa.
[IpsivMast Ha TIOCKOCTH. Y paBHEHHE MPSMOM C YTIIOBBIM KOID(DHUITEHTOM.
OO01ee ypaBHEHHE TPSIMOM M €10 YaCTHBIE CITydaH.
Touka nepecedeHus PSAMBIX.
YpaBHeHue NpsIMOiA, IPOXOAALIEH YePe3 JaHHYEO TOUKY B 33[aHHOM HallPaBJICHHH.
YpaBHeHHE ITydKa IPSIMBIX.
YpaBHeHHE NPSMOM, IPOXOJIAIICH Yepe3 JBE JaHHbIE TOUKU. BbIUMCIEHHE yIila MEeXIy ABYMs
HPSIMBIMH.
VYcnmoBust mapauieNbHOCTH U TIEPIEHAMKYISIPHOCTU JIBYX NPSAMBIX. PaccrosiHue OT TOYKH 10
MPSIMOI.
Kpusbie Broporo nopsiaxa. OKpy:KHOCTb, JUIMIIC, THriepOosiia U mapabona (MX CBOMCTBAa U
KaHOHUYECKUE YPAaBHEHHS).
[puBeneHve 00IIEero ypaBHEHHS KPHBOM BTOPOTO TIOPSIKA K KAHOHIIECKOMY BUITY.
Inockocts. YpaBHEHNE NOBepXHOCTH. HopMasbHbI BEKTOD IIOCKOCTH.
YpaBHEeHUE MIIOCKOCTH, POXOJIAILIEH Yepe3 JaHHYHO TOUKY.
OG111ee ypaBHEHME IIOCKOCTH M €10 YaCTHBIE CITy4aH.
Yron MexIy IUIOCKOCTSAMH. YCIOBHA HNApaUIeIbHOCTH W NEPHEHIUKYSIPHOCTH  JBYX
IUIOCKOCTEN. Touka nepecedeHust TpEX III0CKOCTEN.
[pstmast B mpocTpancTse. OOIIME ypaBHEHHS TIPSIMOU.
BexropHoe ypaBHeHue npsamoil. [lapamerpudeckue ypaBHEHUs IIPSIMON.
KanoHnueckue ypaBHEHHS IIPSAMO. Y PaBHEHHUS MIPSAMOI, IPOXOIAIIEN Yepe3 ABE TOUKHU. YTOI
MEXTY ABYMsI IIPSMBIMU. Y CIIOBHSI TAPAIUIEIBHOCTH U EPIIEHUKYIISIPHOCTH TIPSMBIX.
[IpsMast ¥ TUIOCKOCTh B MPOCTPAHCTBE. Y CJIOBHS MApAUIEbBHOCTH U TIEPIEHIUKYISIPHOCTH
IIPSIMOM U ITIOCKOCTH. TouKa repecedeHust MPSMOH C ITIOCKOCTBIO.
Paccrosiaue ot Touku 1o riockocTy. [Tyqok miiockocTeit.
[Tonstue MHOXkecTBa. Jlornueckne cumBoiibl. Oniepanii HaJl MHOKeCcTBaMu. UncioBsle
MHO>KECTBA.
[Tonsarue Gpynkuu. Criocoos! 3ananust GyHkuii. OCHOBHBIE CBOMCTBA (DYHKIIHIA.
OcHoBHbI€ 251eMeHTapHble pyHKINY U UX rpaduku. O6parHas pyHkius. CloxHast
byHKIHS.
Knaccudukanus ¢pynkuii. [IpeobpazoBanue rpadukos.
HesBuble pynkunu. OyHKIMH, 331aHHBIE TAPAMETPUUYECKH U B TIOJISPHBIX
KOOpJIUHATaXx.
. CpaBHeHune 0eCKOHEYHO MaJbIX (PYHKIMI. DKBUBaJICHTHbIE OECKOHEUYHO MaJlble
GyHKIUH.
. MuddepenunpoBanue HesBHBIX GyHKUUH. {uddepennrpoanne GyHKIUi, 3aJaHHBIX
napaMeTpUIEcKH.
. YpaBHEHME KacaTeJIbHOW U HOPMAJIA K KPUBOMU.
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53. DKOHOMMYECKHI CMBICI TPOU3BOAHON (TpeAeIbHbIC BETHUNHBI, 3JJACTUYHOCTD
byHKIHN).

54. Hexotopsie Teopemsl 0 nuddepeHunpyeMbix GyHKIHIX: Teopema Depma, TeopemMbl O
cpennem 3HadeHuu ( Posuts, Jlarpamka, Komn). @opmyna Telinopa. Pasnoxenue
HEKOTOPBIX QyHKIHI 110 Gpopmyne Maknopena. [Tpasuiio Jlonurans packpeitus
HEOIpeeIEHHOCTEH.

55. [pubmmkeHHOE pereHne ypaBHeHUH (HaxoxaeHue rpy0o nprOIMmKeHHBIX 3HAYeHU
KOpHeH rpauueckuM MeToJI0M, YTOUYHEHNE HalJIEeHHbIX 3HaY€HUI KOpHEH METOI0M
XOpJ ¥ KacaTeIbHbIX).

56. HMHTerpupoBaHue paluoOHAIbHBIX QyHKIMNA. IHTErpupoBaHie TPUTOHOMETPHUECKUX

¢bynkuuii. MHTErpHpOoBaHuEe HEKOTOPHIX UPPAIIMOHATBHBIX (DYHKIIUIA.

57. WHterpaisl, He BbIpaXarolyecs 4epe3 dIeMeHTapHble (QyHKINU.

58. Teopema o cpeHEM 3HAYCHUH.

59. HecoOcTBeHHBIC HHTETPAITHI.

60. Mcnonp3oBaHue MOHATHS OMPEACIEHHOTO HHTETPajia B SKOHOMHUKE.

61. uddepenunansupie ypaBHeHus. OCHOBHBIC MTOHATHSA. 3a/1a4, TPUBOJISIINEC K
Qg QepeHIaTbHBIM YpaBHEHHIM.

. Huddepenunansueie ypaBHeHUs epBOro nopsiaka. Pemenue, rpaguk peuieHus
(uHTerpanpHas kpuBas). ['eomerpuueckuii cMbIcH UGG epeHIHATEHOTO YPaBHEHHUS.
N3oxinHa.

63. OOmee u yactHOE penieHus. Teopema 0 CyIeCTBOBAaHUU U €AMHCTBEHHOCTH PELICHHUS.

64. VYpaBHEHUs NEepBOro MopsaKa ¢ pa3IesaOIUMKICS EPEMEHHBIMH.

65. OnHopoaubie TudPepeHITnaATbHBIE YPABHEHHS IEPBOTO MOPSIKA.

66. Jluneiinsle nuddepeHaIbHble YpaBHEHUS IEPBOro Nopsiika. Y paBHeHUE bepHyu.

67. YpaBHeHue B monHbIX quddepeHnmanax. Ypapaenus Jlarpamka u Kiepo.

68. uddepenuunanbHble ypaBHEHUS BBICIIUX MTOPSIKOB.

69. VpaBHeHUs, JOMyCKAIOIINE MOHKCHNE TIOPSIKA.

70. JluneliHble oqHOPOAHBIE TU(dEepeHIMaIbHbIE YPaBHEHUS BTOPOTO MOPSJIKA ¢
MOCTOSTHHBIMU K03 punmeHramu.

71. Jluneitnbie onHOpoAHbIE MU depeHIaNbHbIe YpaBHEHUS N-TO MOPsAKa ¢
MOCTOSIHHBIMU KO3 (pULIEeHTaMU.

72. JlunHeliHble HEOAHOPOAHBIE AU epeHIInanbHble ypaBHEHHUS BTOPOTo Mopsiika ¢
MOCTOSIHHBIMU KO3 (pULIEeHTaMu.

73. Hcnonb3oBanue nudepeHanbHbIX YpaBHEHHH B 9KOHOMHUECKON JUHAMUKE

74. Yucnossle psaabl. OCHOBHbBIE TOHATHUS.

75. Psan reomMeTprudeckoi Mporpeccum.

76. CxomumocTs psiga. [Ipocreiimme cBoiicTBa YMCIOBBIX psA0B. HeoOXxonumbIii pu3HaK

CXOJIMMOCTH YUCIIOBOTO pAJa.

77. TapMOHHMYECKHUH PsiI.

78. JlocTaTouHbIe MPU3HAKH CXOAMMOCTH 3HAKOMOJIOKUTENIBHBIX PSAOB: IPU3HAK

cpaBHeHHUs, mpu3Hak Jlanmambepa, UHTErpaabHbI Mpu3Hak Komm.

79. 3nHakodepenyromuecs psaibl, Npu3Hak JleiiOHuma.

80. 3mnaxomepeMeHHBIE psbL. JJ0oCTAaTOYHBIN MPH3HAK CXOJMMOCTH 3HAKOIIEPEMEHHOTO

psna.

81. AOcoioTHAS U yCIOBHASI CXOIMMOCTh. OCTaTOK psijia M €ro OIICHKA.

82. ®ynkunoHambHbIE psAAbl. O0IACTh CXOAMMOCTH (DYHKIIMOHATBHOTO psafa. [IpaBuiabHO
cxomsnrecs GyHKIIMOHATIBHBIE PSIBI H UX CBOMCTBA.

83. Crenennsle psaabl. O6aCTh CXOAUMOCTH CTETIEHHOTO psfa.

84. Teopema Abens. Pagnyc cXoquMOCTH, HHTEPBAJ CXOIUMOCTH.

85. Pasnoxxenue ¢yHkumii B crenennsie psaabl. Psan Teitnopa.

86. PasmosxeHre HEKOTOPBIX dJIEMEHTApHBIX (GYHKIWH B psabl Teisopa n MakiopeHa.

87. ®yHKIMU HECKOJIBKHX MepeMeHHBIX. OCHOBHbIE OHATHS.

6
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88. ®yHkuus AByX NMEepeMEeHHBIX U e€ o0macTh onpenencHus. [ pagux GyHKIUN IBYX
[IEPEMEHHBIX.

89. IlonsTue o MHOXeCTBE (JIMHUM) YPOBHS (DYHKIIUH JIBYX TIEPEMECHHBIX.

90. DxoHOoMHYECKHE WLTIOCTpanuK (PYHKIMK cripoca ¥ IpeIIoKeHUsI, PyHKITUs
MOJIE3HOCTH, TPOU3BOICTBEHHAS (DYHKIINSA).

91. Ilpenen u HenpepbIBHOCTH (DYHKIIMU HECKOJIBKUX IIepeMeHHbIX. [IoHsTHE 00sacTH.
Touxu pa3peiBa. CBOICTBa (DyHKIIHIA, HEIPEPHIBHBIX B OTPaHUYEHHON 3aMKHYTON
o0rnacTu.

92. Yacrasle npousBoaHbIe. ['eOMeTpHUECKUI CMBICT YaCTHBIX MPOU3BOJHBIX (DYHKIIMU
IBYX IE€pEeMEHHbIX. YacTHbIE IPOU3BOIHBIE BBICUIMX MOPSIIKOB.

93. Tonusiit tuddepenunan GpyHKIUN HECKOIBKUX MEPEMEHHBIX.

94. TubdepenunpoBanre CI0KHBIX U HeIBHBIX GyHKIMH. Jnddepennuanb: BeICIIIX
TIOPSAKOB.

95. [IpousBoaHas no HanpasieHuto. ['paguent pynkuuu. KacatenpHas NI0CKOCTb U

HOpMaJIb K TIOBEPXHOCTH.
96. DxcTpemyM (QYHKLUU JBYX NepeMeHHbIX. HeoOxoaumMble u 10CTaTOUHbIE YCIOBUS
CYIIECTBOBAHHS YKCTPEMyMa.

97. Haubonbliee 1 HAaMMEHbIIIEE 3HAUCHUS (DYHKIIUU ABYX ITEPEMEHHBIX.

98. VYcioBHBI SKcTpeMyM. Metoa MHOXHTENEH Jlarpanxa.

99. ®yHKIMM HECKOJBKUX NEPEMEHHBIX B 3KOHOMUYECKOH TEOPUH.

100. DneMeHTBI HHTETPATBHOTO HCYUCTICHUS 151 (PYHKINH HECKOJIBKHUX MTEPEMEHHBIX.
ITonsTHeE, CBOICTBA M1 OCHOBHBIE METO/IbI BHIYHUCIICHUSI KPATHBIX MHTETIPAJIOB.

101.KpuBonuHeHHbIE HHTETPAIBL: TOHITHE, KJIAaCCH(HUKALNS, CTIOCOOBI BBIYHCIICHUS.

102.BekTopHoe noJie. BekTopHbIE IMHHUH.

103. upkynsanusi, potop BekTopHOTo 1oJst. [Torennmansaoe mosne. [IoTok BEKTOpHOTO MO

yepe3 MOBEpPXHOCTh. /luBeprenuus.
104. ®opmyna nonHo# BepositHocTu. Dopmyna baiieca.
105. Cxema noBTOpHBIX UcbITaHU. Dopmyna bepHyim.
106. JlokanpHast 1 HHTErpasibHas Teopembl Jlamaca.
107. uckpeTHble cilyyaiiHble BETUYMHBI U UX YUCIOBBIE XapaKTEPUCTUKU
(MaTemaTnyeckoe OXKHIaHUEe, JUCIIEPCHs, CpeIHEe KBAIPATUIECKOE OTKIIOHEHHE).
108. OcHOBHBIE 3aKOHBI pacHpeeNeHHs JUCKPETHBIX CIIy4YaiHbIX BEJIMUUH (OMHOMHAIbHOE
pacnpezenenue, pacupenenenue [lyaccona, reomerpuueckoe pacrpeneieHue,
TUIIEPreOMeTPUYECKOe paclpeieieHue).
109. ®ynkuus pacnpeaeneHus BEpOSTHOCTEH CITydaifHOW BEIMYHHBI (IUCKPETHOM 1
HenpepbIBHOM). CBOMCTBa, Tpaduk QYHKIIUHN pacripeiesIeHusl.
110. [110THOCTH pacTpeieNeHus] BEPOSITHOCTEH HETIPEPBIBHON CITy9aifHON BEIIMYHHEI.
CBoiicTBa, rpaduk MIOTHOCTH pacrpeieIeHusl.
111. YucnoBble XapaKTEpUCTUKN HENPEPBIBHBIX CyYalHBIX BETUYHH.
112. OcHOBHBIE 3aKOHBI pacHpeieNeHHsI HEPEPBIBHBIX CIyYalHbIX BEJIMYMH (paBHOMEPHOE
pacnpezenenue, noka3aTeJlbHOe pacipe/iesieHne, HOpMaJlbHOE pacipeIesieHHe).
113.HauanbHble U LIEHTpaJIbHbIE TEOPETUUECKIUE MOMEHThL. ACUMMETPUS U IKCLIECC
CIy4aifHOM BEJTMYUHBI.

114. ®yukuus pacnpeaeaeHus U IIIOTHOCTh BEPOSITHOCTEH IByMEpHOHU CllydaitHOM
BEJIMYMHBI.

115. VYcnoBHbIE 3aKOHBI pacrpeeeHus JUCKPETHOHN ciaydyaiHoi BeanuuHbl. OyHKINN
CIIy4alHbIX apIyMEHTOB.

116. Cucremsl ciydyaifHbIX BETHUUH. UHCIOBBIE XapaKTEPUCTUKU CUCTEMBI JABYX

cirydaitHbIx BenmmuuH. KoBapuanus n ko3 puimeHT Koppensium.

117. 3akon 6oabmux yucen. IlpeaensHble TEOpEMbl TEOPUU BEPOSTHOCTEH.

118. TlepBoHavanbHBIC CBEACHUS O Ternsax Mapkosa. OHOpoIHAS e MapKkoBa.

119. Matpuna nepexoJHbIX BeposiTHOCTeH. PaBeHcTBO Mapkosa.
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120. [TousATHS TeHepaTbHOI COBOKYIHOCTH U BBIOOPKU. OOBEM BBIOOPKHU.
121. Cratuctudeckoe pacrpeaesieHue BhIOOPKH (BapHAIIMOHHBIN PsJl, €T0 XapaKTEPUCTUKH;
MOJIUTOH U TUCTOTpaMMa 4acTOoT; SMIIMPUYECKasi PYHKLUS pacpeieTICHNs).

122. Cratuctudeckue OIeHKHU MapaMeTpoB pacrpeesieHus (TOUeUHbIe U HHTEPBAILHBIC
OLIEHKH TTapaMeTpoB pacipeaesneHus. TOYHOCTh HHTEPBAIbHOMN OIICHKH, JOBEPUTEIIbHAS
BEPOSITHOCTH. JlOBEepUTENbHBIA HHTEPBAI).

123. KoppensiuoHHbIH aHaINU3 U CTATUCTHYECKUE THITOTE3b! (BEIOOpOUHBIE KO3 PHUIIMEHTHI
KOPPEJSLUY U PErpeCcCHH; JINHEWHAs PErpeccusl; CTaTUCTHYECKHUE TUIIOTE3b]; TPOBEpKa

2
TUIIOTE3 O JUCIIEPCHSX U MATeMAaTHICCKHIX 0KUIAHMSIX; KDUTePHi cormacus X
[Tupcona)

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eCIIeYeHUsI CAMOCTOATEIbHON padoThl
00y4Jarouuxcs

CamocrosrenbHass pabora 0O0ydaroUmIMXcs O0ECIeUMBaeTCS — CIEIYIOIUMH  y4eOHO-
METOMYECKIMH MaTepUaTIaMH:
1. VYkazanusamH B paboueii nmporpamme no aucuuruinae (m.4.1.)
2. JleknuoHHBIE MaTepHalbl B COCTaBE y4eOHO-METOJUUECKOT0 KOMIUICKCA 110 IUCITUTLINHE
3. 3ajaHusAMH M METOAMYCCKUMH PCEKOMEHIAIMSAMH [0 OpraHU3alul CaMOCTOSTEIbHOM
paboThI 0OYUAIOIIMXCS B COCTaBE Y4eOHO-METOAMYECKOTO KOMILIEKCA 110 TUCIUILIIHHE.
4. T'moccapyeM 1O JUCHUIUIMHE B COCTaBe Y4eOHO-METOAMYECKOrO KOMIUIEKCa 10
JMCIATUTHHE.

23



00y4arWUMUC YCMAHOBNIEHHbIX pPe3yIbmamos 00pa3zo8amenbHOU  NPOSPAMMbL.

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

NMPOMEKYTOYHOM aTTeCcTAlMU 00y4A0 M XCS

DoHO OYEeHOUHBIX Ccpedcme No OUCYUNIUHE Npedcmasisen coboui COBOKYNHOCHb
KOHMPOIUPYIOWUX MAMeEPUAnos npeoOHA3HAYEHHbIX ONs UMePEeHUs VPOBHA OOCHUINCEHUS

@OC no

OUCYUNTUHE UCNONL3YEMCs NPU NPOBEOCHUU ONePaAMmuSHO20 KOHMPOIS U NPOMENCYMOUHOU
ammecmayuu odyuarowuxca. Tpebosanus k cmpykmype u cooepxcanuro POC oucyuniuHvl
peanamenmupyromcs Ilonodxcenuem o ¢honoe oyeHOUHbIX Mamepuanios no NPOSPAMMAM BbLCUUESO
00pazosanuss — NPocpaAMMAam 6aKaiaspuama, Ma2ucmpamypbol.

5.1. TacnopT (poH/Ia OLIEHOYHBIX CPEICTB
Ounasi popma 00yueHus (MOJTHBIH CPOK)

KonTposmpyemsie pa3aeJibl (TeMbl)

O1eHOYHBbIE CpeCcTBA

Koa unaukaropa
U IeCKpUnTopa

Ne JUCHMIIIMHBI JI I3 (J13, C3) CPO JMOCTHKEHU S
KOMIIETECHIH i
1 2 3 4 5 6
Paznen 1. JIuneiinas ajaredpa c 3JieMeHTAMH aHAJINTHYECKOI reoMeTpUH
Marpurist 1 onpenenuTen Na-6. YK-1.1
1 YO YO, KP, IIPB I1PB na-5 OIK-2.2
na-8 OrK-2.1
Cucrema JIMHEHHBIX anredpangecKrx Na-6. YK-1.1
2 | ypaBHEHHIL. YO YO, KP, IIPB [1PB WJI-5 OIIK-2.2
na-8 OIK-2.1
DJEMEHTBI BEKTOPHOM aJIreOphI Na-6. YK-1.1
3 YO YO, KP, IIPB [1PB WJI-5 OIIK-2.2
NJ1-8 OIIK-2.1
Meuorowiensl. KomrnekcHsle uncia.
4 YO YO, KP, IIPB I1PB V-6, VK-1.1
JluneitHbIe oTOOpaKEHIS
) YO YO, KP, IIPB I1PB W6, VK-1.1
ONEMEHTBI aHATUTHYIECKOM TEOMETPHH. na-6. YK-1.1
6 YO YO, KP, IIPB I1PB V-5 OIK-2.2
Pazngen 2. MareMaTH4ecKuii aHAIN3
DOyHKIH OZIHOM JICHCTBUTEITHHOM Na-6. YK-1.1
7 | mepemMeHHOM YO YO, KP, IIPB I1PB na-5 OIK-2.2
na-8 OlK-2.1
[penen dpyakmm. HenpepbIBHOCTS (yHKIMH. na-6. YK-1.1
8 YO YO, KP, IIPB I1PB na-5 OIK-2.2
na-8 OnkK-2.1
Huddepenimansioe  ucuucnenne  QyHKIMN Na-6. YK-1.1.
9 | omHOIA IEpEeMEHHOIA. YO VO, KP, I[IPB I[1PB HnJ-5 OIIK-2.2
na-8 OnkK-2.1
HurerpasHOe mcumcierne (HeompeneeHHbII na-6. YK-1.1.
10 | mHTErpas, oOmpeneNeHHBId HMHTErpal M €ro YO YO, KP, IIPB I1PB na-5 OIK-2.2
TIPYJIOYKCHIIA) M-8 OIIK-2.1
JuddepeHimanbHbie ypaBHSHHS. na-6. YK-1.1.
11 YO YO, KP, IIPB I1PB na-5 OIK-2.2
na-8 OlK-2.1
PsmpL Na-6. YK-1.1
12 YO YO, KP, ITPB I1PB na-5 OIK-2.2
na-8 OIK-2.1
13 | ®yHKIMM HECKONBKHX IEPEMEHHBIX. YO YO, KP, IIPB I1PB Na-6. YK-1.1
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na-5 OIK-2.2

nja-8 OrK-2.1
Pa3nes 3. Teopusi BeposiTHOCTEl 1 MATEMAaTHYECKAsA CTATHCTHKA
CiryyaiiHbIe COOBITHS HJI-6. YK-1.1.
14 | M1 YO | YOKP.TIPB | TIPB | /7 iy’
CiyyaiiHble BEeJIMUMHBI NJ-6. YK-1.1.
15 YO YO, KP, [IPB IIPB Hna-5 OIIK-2.2
WJ1-8 OIIK-2.1
OJIEMEHThI MATEMATHYCCKOM CTaTUCTUKH nia-6. yK-1.1
Na-11 vK-1.1
WJ1-8 OIIK-2.1
HUa-1 OIK-2.2
16 YO YO, KP, ITPB I1PB na-2 OIK-2.2
WJ1-3 OIIK-2.2
WJI-5 OIIK-2.2
nJ-9 OIIK-2.2
NJI-14 OIIK-2.2
OuHo-3a04yHast opma 00y4eHus (OJHBII CPOK, YCKOPEHHOEe 00yUeHue, MoJHoe
YCKOPeHHOe 00y4eHme)
OueHo4YHbIE CPECTBA Kon
Kountpoaupyembie pasaenbl (TeMbl) HimiaTopa 1
Ne 113 (JI3, JleCKpUNTOpa
JUCIHILIHHBI J CPO
C3) JOCTHIKEHU S
KOMIIeTEeH i
1 2 3 4 5 6
Paznen 1. Jluneiinas ajredpa c 3JieMeHTAMH AHAJIUTHYECKOI reoMeTpru
Marpuiibl 1 onpeneuTeny Na-6. YK-1.1
1 YO YO, I1IPB IIPB Na-5 OIIK-2.2
NJ1-8 OIIK-2.1
Cucrema JIMHEHHBIX aNreOpaIeCKIX Na-6. YK-1.1
2 | ypaBHeHwIl. YO YO, I1IPB I1PB WJI-5 OIIK-2.2
NJ1-8 OIIK-2.1
DJIeMEHTBI BEKTOPHOM aJIreOphbI Na-6. YK-1.1
3 YO YO, IIPB I1PB -5 OIIK-2.2
NJI-8 OIIK-2.1
Mmuorounensl. KomruiekcHble yncra.
4 YO YO, I1IPB IIPB V-6, VK-1.1
JluneiiHbIe OTOOpaKEHNS
> 1B Na-6. YK-1.1
ONEeMEHTBI aHATTUTUYECKON TEOMETPHH. na-6. YK-1.1
6 YO YO, I1IPB 11PB W5 OIK-2.2
Pa3zpnen 2. MaremaTnuecknii aHaamn3
DyHKIMY OJTHOM JEUCTBUTEIBHOM NIEPEMEHHOMN N/-6. YK-1.1
7 YO YO, I1IPB IIPB Na-5 OIIK-2.2
-8 OIK-2.1
Tpenen dyrkimn. HenpepbIBHOCTH GYHKIHH. NJ-6. YK-1.1
8 YO YO, IIPB IIPB N-5 OIIK-2.2
-8 OIK-2.1
JuddepenimanbHoe  wiCUHCIeHHEe  (QPYHKINN Na-6. YK-1.1.
9 | omHOM IEepEMEHHOIA. YO YO, IIPB [1PB Na-5 OIIK-2.2
nJ1-8 OIIK-2.1
10 WurerpansHoe HCHCTIeHHe (HeompeIeNeHHBIH VO VO, ITPB IPB Na-6. YK-1.1.
UHTETpaJl, ONPEJEICHHBIM WHTErpal U €ro NJ-5 OIIK-2.2
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TPUJIOXKCHHS)

VJI-8 OIK-2.1

11

JuddepeHimanisHbe ypaBHEHHS.

YO

YO, IIPB

IIPB

WJ1-6.
Wa-5
WJ1-8

YK-1.1.
OIIK-2.2
OIIK-2.1

12

PaneL

YO

YO, IIPB

IIPB

WJ1-6.
WJ-5
WJ1-8

YK-1.1
OIIK-2.2
OIIK-2.1

13

q)y}H(l[[/H/I HECKOJIbKHX NICPCMCHHBIX.

YO

YO, IIPB

IIPB

WJ1-6.
WJ-5
1J1-8

YK-1.1
OIIK-2.2
OIIK-2.1

Pasznen 3. Teopusi BeposiTHOCTEH U M

aTemMaTtru4iec

Kasi CTAaTUCTUKA

14

CryyaiiHple COOBITHS

YO

YO, IIPB

IIPB

WJ1-6.
WJ-5

YK-1.1.
OIIK-2.2

15

CryyaiiHble BEJTMYUHBI

YO

YO, IIPB

IIPB

VK-1.1,
WJI-5 OIK-2.2
WJI-8 OIK-2.1

WJ1-6.

16

JIeMeHThI MaTEMAaTHYESCKON CTaTHCTHUKU

YO

YO, IIPB

IIPB

V-6, VK-1.1
WI-11 VK-1.1
WJI-8 OIK-2.1
WJI-1 OIK-2.2
WJI-2 OIK-2.2
WJI-3 OIK-2.2
WJI-5 OTIK-2.2
WJ1-9 OIIK-2.2
W/JI-14 OITK-2.2

3aounas opma o0yueHus (MOJHbINA CPOK)

KonTposaupyemsie pa3aessl (TeMbl)

OueHoYHbIEe CpeacTBa

Koa nnagukaropa
U IeCKpunTopa

Ne JUCHUIIJIHHBI JI HSC(?;J)B’ CPO JOCTHKEHU S
KOMMeTeHIH i
1 2 3 4 5 6
Paznen 1. JIuneiiHasi ajaredpa ¢ 3jleMeHTaMHU aHAJTUTHYECKOH reoMeTpuu
Martputipl 1 onpenenuTenu HnJ1-6. YK-1.1
1 YO | KP,IIPB I1PB Wa-5 OIIK-2.2
N-8 OIIK-2.1
CHcTeMbl JIMHENHHBIX AreOpanyecKiX ypaBHEHHH. UA-6. YK-1.1
2 YO | KP,IIPB I1PB Na-5 OIIK-2.2
N-8 OIIK-2.1
DJIeMEHTBI BEKTOPHOH aJIreOphbI Wa-6. YK-1.1
3 I1PB Na-5 OIIK-2.2
NJ-8 OIIK-2.1
Mmuorounensl. KomriekcHsle uncia.
4 11PB NI-6. YK-1.1
JluneiiHbIe OTOOpaKEHNS
> 1B W-6. YK-1.1
6 OJIeMEHTBI aHATTUTHYECKON TEOMETPUHL. IIPB Na-6. YK-1.1
N-5 OIIK-2.2
Pa3zpnen 2. MaremaTnueckuii aHaJIm3
DyHKIMY OJTHOM JEUCTBUTEIHHOM NIEPEMEHHOMN MnJ-6. YK-1.1
7 [1PB Wa-5 OIIK-2.2
NJ-8 OIIK-2.1
Ipenen dhyaxipm. HerpepbIBHOCTS (PYHKITHH. na-6. YK-1.1
8 YO | KP, IIPB I1PB Wa-5 OIIK-2.2
W-8 OIIK-2.1
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JuddepentmanbHoe ncurcienre QYHKIMN OTHON
TIEPEMEHHOM.

YO

KP, IIPB IIPB

1-6.
NJ-5
WJ1-8

YK-1.1.
OIIK-2.2
OIIK-2.1

10

WarerpanbHoe  wicuncieHUe — (HEONPEIEIICHHBIN
UHTETpaJl, OIpENCICHHBIA HMHTErpal U €ro
TIPHIIOYKCHYIS)

YO

KP, IIPB IIPB

WJ1-6.
Un-5
WJ1-8

YK-1.1.
OIIK-2.2
OIIK-2.1

11

JuddepeHimanbHbie ypaBHSHUS.

IIPB

UJ1-6.
-5
WJ1-8

YK-1.1.
OIIK-2.2
OIIK-2.1

12

PaneL

IIPB

WJ1-6.
-5
WJ1-8

YK-1.1
OIIK-2.2
OIlK-2.1

13

DYHKINH HECKOJIBKHX IEPEMEHHBIX.

IIPB

WJ1-6.
Un-5
WJI-8

YK-1.1
OIIK-2.2
OIlK-2.1

Paznen 3. Teopusi BeposiTHOCTEl U

MaTeMaTH4YeCKasad CTATUCTHKA

14

CryJaifHbie COOBITHS

IIPB

YK-1.1.
OIlK-2.2

WJ1-6.
WJ-5

15

CiyJaiiHple BeTMYUHBI

IIPB

WJ1-6. YK-1.1.
UJI-5 OITK-2.2

WJI-8 OITK-2.1

16

JIeMeHThI MaTEMAaTHYESCKON CTaTHCTHUKU

IIPB

NJ1-6. VK-1.1

WJ-11 YK-1.1
WJI-8 OITK-2.1
WJI-1 OIK-2.2
WJI-2 OIIK-2.2
WJI-3 OITK-2.2
WJI-5 OIIK-2.2
WJ1-9 OTIK-2.2
WJI-14 OTTK-2.2

3aounasi popma 00yueHus (YCKOpeHHOe 00y4eHHe, OJTHOe YCKOPEeHHOoe 00y4eHue)

Kountpoaupyembie pasaenbl (TeMbl)
AUCHUTIIMHBI

OueHovHbIC CpecTBA

JI

I3 (13,

C3) CPO

Konx nngukaropa
U IECKpPUNTOpa
JOCTHIKEHUSI
KOMITeTeHI[H i

2

3

4 5

6

Paznen 1. JIuneiinas ajaredpa c 3jiemMeH

TaMH AaHAJUTHYECKOH reoMer

5071

Marpuiis! 1 ONIpeAeUTENN

YO

IIPB

WJI-6.
WI-5
WJ1-8

YK-1.1
OIIK-2.2
OIlK-2.1

CHcTeMBbl JIMHEHHBIX AMeOpanyecKiX ypaBHEHHH.

YO

KP, IIPB IIPB

WJ1-6.
WI-5
WJ1-8

YK-1.1
OIIK-2.2
OIIK-2.1

DJeMeHTbI BEKTOPHOH anreOpbl

IIPB

WJ1-6.
Ua-5
WJ1-8

YK-1.1
OIlK-2.2
OIIK-2.1

Muorounensl. KoMitekcHBIE unica.

IIPB

WJI-6. VK-1.1

Jluneiinble OTOOpaKEHUS

[IPB

. YK-1.1

OIeMeHThI aHATTMTIYECKO TEOMETPHH.

[IPB

. YK-1.1
OIIK-2.2

Pa3zgen 2. MaremMarudyeckuii aHAJIN3
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OyHKIMY OJJHOM IEUCTBUTEIHLHON TIEPEMEHHOM

IIPB

UJ1-6. VK-1.1
WJI-5 OIK-2.2
WJI-8 OIK-2.1

[penen ¢pynkimm. HempepsiBHOCTH pyHKIHY.

YO

IIPB

NJ1-6. VK-1.1
WJI-5 OITK-2.2
WJ1-8 OITK-2.1

JuddepenimanbHoe ncurcienue QYHKIMI OTHON
MIEPEMEHHOM.

YO

KP, [IPB

IIPB

NJ1-6. YK-1.1.
UJI-5 OIIK-2.2
WJI-8 OIK-2.1

10

HuterpanbHoe  WcunciieHHe  (HEOTPEICIICHHBIH
WHTETpasl, ONpEAENCHHBId HHTErpal U €ro
TPUJIOYKEHHS)

YO

IIPB

NJ1-6. YK-1.1.
WJI-5 OIIK-2.2
WJI-8 OITK-2.1

11

JnddepeHimaibHble ypaBHEHHSL.

IIPB

WJ1-6. VK-1.1.
WJI-5 OITK-2.2
WJI-8 OITK-2.1

12

Panel

IIPB

WJ1-6. VK-1.1
WJI-5 OIIK-2.2
WJI-8 OITK-2.1

13

q)yHK]_H/II/I HECKOJIbKHX ITICPCMCHHbBIX.

IIPB

NJ1-6. VK-1.1
WJI-5 OITK-2.2
WJI-8 OITK-2.1

Paznen 3. Teopusi BeposiTHOCTEl U

MaTeMaTH4YeCKas CTAaTUCTHKA

14

Ciydaiiable coObITHS

IIPB

WJ1-6. YK-1.1.
WJI-5 OITK-2.2

15

CryyaiiHbIe BEJIMUNHBI

IIPB

WJ1-6. VK-1.1.
WJI-5 OIIK-2.2
WJI-8 OITK-2.1

16

DJIeMEHTBI MATEMATUICCKOM CTATHCTHKH

IIPB

WJ-6. VK-1.1
WUJ-11 VK-1.1
WJI-8 OIIK-2.1
WJI-1 OITK-2.2
WJI-2 OITK-2.2
WJI-3 OITK-2.2
WJI-5 OIIK-2.2
WJ1-9 OIIK-2.2
W/JI-14 OTTK-2.2

YcaoBHbIe 0003HAYeHHS OLIEHOYHBIX cpeacTB (Ctoadusi 3, 4, 5):
YO — yctupiit (GpoHTaNBHBIN, HHAMBH Ty IbHbBIN, KOMOMHUPOBAHHBII) ONPOC;

IIPB — npoBepka pedepaToB, KOHCIIEKTOB, IEPEBOIOB, PELICHUH 3aJaHUH, BBIITOJTHEHHBIX
3a/laHui B DJIEKTPOHHOM BHJIE U T.1L.;
KP — KontponbHast paboTta (ayAMTOpHBIE WJIM JOMAalIHUE, WHIUBUIYyalbHbIE, MapHbIE
WJIN TPYIIIOBbIE KOHTPOJIbHBIE, CAMOCTOSITEIbHBIE PAOOTHI, TUKTAHTHI U T.1I.).
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5.2. OneHOYHbIE CPEACTBA TEKYIEro KOHTPOJIs

IlepeyeHb MpakTHYECKUX (CEMUHAPCKHUX) 3aJaHUI

Tema 1 «MaTpuubl 1 onpeaenuTe N»

IIpakTnyeckoe 3ananue 1.

3agaum AJ1sl CAMOCTOSITEILHOIO peleHust

1 3 3 3 5 9

1. Haiit cymMMy U pa3HOCTh MaTpPHII; A=|5 -1 0| 4y B=12 3 -5
4 1 2 -1 0 1

, } A 3 9 : -9 3
. Haiitu matpuny C =24 + 5B, eciiu A= 7 5"°7| 5 _s

3. Haiitu mpousBenenus matpui] AB u BA, ecmi OHH CyIIECTBYIOT:

-1 3 2 5 1
5 A=l2 0 1| B=/109
0 1 1 5 2
1 6 1 9 1 0
b)A:309,B—3—12
1 2 3 5 3 1

2 1 -2 3
1
1 2 3 4 0
lB:
€) 2 1 -2 3 5
-3
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3
1 -1
4. BBIYUCIUTE 2 -3

5. BbBIUHCIUTE OIpCACIINTECIIN:

3 4

) lg —s5
4 -3 5

by |3 -2 8
1 -7 -5

6. Haiitu oOpaTHBIe MATPHUIIBI IS CIEAYIOUINX MATPHIIL:

coOSa -Sina
a) A=| .
sind COSa

2 5 7
n A=|6 3 4
5 —2 -3

7. PemmTh MaTpUYHbIC ypaBHCHHUS:
(3 2| (12

) s 4] |5 6
2 1 10 7

6) X =
11 8 1 2

Tema 2 «Cuctembl JTUHEHHBIX ajJredpanyecKkux ypaBHeHHi»
IIpakTH4eckoe 3aganue 2.

3aga4u 4719 CAaMOCTOAITEIbHOTO PeIICHUsI
Pemnts cucteMsl ypaBHEHUN METOIAMM:
- ["aycca;
- Kpamepa;

- 00paTHOW MaTpPUIIBL:
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b)

N

(2% + X, — %, =0
3X, +4X,+6=0
X +X;=1

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

Tema 3 «1eMeHThI BEKTOPHOM aJredpbi»

IIpakTHyeckoe 3aganue 3.

3agaum IS CAaMOCTOSITEJIbHOTO PeleHust

Haiftu ckansipHOE Mpon3BeieHNE BEKTOPOB d = 3i+4j+5kub=4i+5]-3k .

Haiiti BekTOpHOE ITpOM3BEIcHNE BEKTOPOB A = 2i+5)+ku b=1+2)-3k.

. Halitn cmemianHoe TpOW3BEACHHE BEKTOpOB A = i—j+k, b=i+]+k,

c=2i+3j+4k .

. BbI4ucIuTh CKanspHOE Npou3BeleHHe BeKTopoB d u b, eciu |§| =5 =5, ‘b‘ =4 u

BEKTOPBI 00pa3yroT yrou 45°.

. Haiitu ‘ﬁ , €CIIH A(l; 2 3) u B(3; -4 6),
IMokasars, uro Bexkropsr &= (1—3]+2K, b=3i-7]+8k 6 c=i—j+Kk
KOMILTaHAPHBI.

. Bplumcnute miomanb TpeyrojibHUKAa C BEpLIIMHAMHU A(Z; 2; 2), B(4; 0; 3),

C(0;10).

OnpenenuTh CMEMIAHHOE IIPOM3BEJCHHE BEKTOPOB a = (—3, 4,1) , b= (5, 2, 3) ,
c= (1, 4, 6) . UccnenoBaTh BEKTOPHI HA KOMILUTAHAPHOCTb.

Haiit 006EM TpeyronpHOM MUpaMHIbI C BEPIIUHAMH A(O; 0; 1) , B (2; 3; 5) :
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C(6;2;3), D(3,7;2).

Tema 4 «MHorowienbl. KoMmieKcHbIe YACIA»

IIpakTnyeckoe 3ananue 4.

3agaum AJ1sl CAMOCTOSITEILHOI0 pereHust

1. Pemmwmth KBampaTHOE ypaBHEHHUE 4X2 —20x+29=0.
2. Jlanbl KoMuiekcHble uncna Z, =9—121, 2, =—6+8i.
Z
Haittu: &1t 200 L= 25 412y, —
Z,
3. Kowmmuekcuste uncna 2, =1—1, 2, = —\/é —1 npescraBuTh B TPUrOHOMETpHUECKO
Zl
dopme u HaiTh 2" Z,, — .
ZZ
4. HaiiTu Bce 3HaYeHUs \/4 -1.
5. Bo3BecTH B CTENEHb JaHHbIE KOMIUIEKCHBIE YHCIIA:
a) (3+ 4i)2
\3
by (1+2i)
\4
c) (—1+ |)

Tema 6 «J1eMeHTbI AHAJTUTHYECKOI reoMeTPpun»

IIpakTHyeckoe 3axanue S.

3agauu aJ1sl CaMOCTOATEIHLHOI O PpeUICHUA

1. Onpenenuts paccrosuue mexay Toukamu: A(3;8) u B(=2;5) .

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

IPSMOYTOJIbHBIM.

3. TlokaszaTh, 4YTO TPEYroJALHHK C  BEpPIIMHAMH A(2;-1), B(4;2), C(5;1)

paBHOOEPEHHBI.

4. Haittn Touky nepeceuerns npsameix: 2X+Y—1=0 4y X+2y+1=0,
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CocTaBUTh ypaBHEHHE MPAMOW, MPOXOASAIIEH uepe3 TOUKY M (—1; 2) NapaJuyIeIbHO

npsamoit Y = —3x+1.

CocTaBuTh ypaBHEHUE MPSMOM, MPOXOAAIIEH Yepe3 TOUKY M (—3; —1) MEPIEeHIUKYISIPHO

npsmoit 2X+Y—3=0,
CocTaBUTh ypaBHEHHUE MPSIMO, TPOXOALIEH Yepe3 TOUKH A(l; 2) u B(_Z; 3) .

TpeyroqbHHUK 3a7aH CBOMMHU BEPIIMHAMH A(l; 2), B(—Z; 1), C(Z; 3). Haiitn nnmuny ero

BBICOTBI, TPOBEAEHHON U3 BEPIIUHBI A.

CTopoHBI AB, BC, AC TpeyroapHuKa || ABC sanansl cooTBeTcTBEHHO ypaBHEHHSIMHU:
4x + 3y -5=0, X —3y +10=0, x—-2=0 OmnpenenuTb KOOPAWHATHI BEPIIHH

[JABC.

Tema 7 « DyHKIIUM OHOM JeiCTBUTEIbLHOM MepeMeHHOo

IIpakTHyeckoe 3aganue 6.

f)

9)

3agauu aJIsl CaMOCTOATEIHLHOI O peUICHUSA

1. Haiitn 061acTh onpeseneHns yHKuuii:
F(x)=Vx*—25
f (x) =Ig(5x* +4x-9)
f(x)=x-lg(2x-3)
f (x) =arcsin(2x” + x)

3x-1

RN

f(X) =% —4+‘/1—%x2

f(x) =/(x=9)(x+19)(x—21)

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

5
c) f(X)=;

d) f(x)=1-3cosx

e) f(X)=—x*+8x-13
3. YCTaHOBUTH YETHOCTH MJIM HEYETHOCTD () YHKITUI:

a) f(X)=x*sin7x
b) F(X) :5|X|—33/X_2

o f(x)=x23x+2sinx

2%?
f(x)=
qo f(x) 1
1+x
e) f(X)=IgE

Tema 8 «IIpenen pynkuun. HempepsIBHOCTH pyHKIIHN»
IIpakTH4yeckoe 3axanue 7.
3agauu 1A CAMOCTOSATEILHOTO PellieHusl
Haiitu npenenst GyHKIMIA:
2
. X" 4+3x+2
5 lim—— =%
x>-22x°+5x+2

VA+X+X =2

lim
D ea x+1
2x% —3x+1
c) lim

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

9 I><I—r>r3] 2x° —7x+3
IimZx2+5x—7
°) 1 3x% —x—2
"m__fiiii
D s 3Tox-3
) 2X+3-3
a) lim———
>3 2—-+X+1
- 2-3x-x’
) im oz x—1
| _ ( 122 1 j
) im{ 3236 x_¢
sin 2x
m

- li
) x—0 tg 3x

. 19°3x
x=01—Cc0s4X

arctg(x® +3x)
) lim :
x>0 arcsin 2X

- 1 9x+5
m 122(“;)

Tema 9 «/IuddepeHunanbHoe HCUUCIeHHEe (PYHKIUH OHOM IepeMeHHON»
IpaxkTnyeckue 3aganus 8-9.

3agaum 1151 CAaMOCTOATEIHLHOIO peUuICcHUA

1. Haiitu npon3BoaHbIe (PYHKITHIA:
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y Y =3X"+5x>+2x* —9x+1

2 y=Cc0s’7X°

2

3 Y=arcsin x| <1

1+ x*

» Y=X-sin2x°

X

6) Y =In(v2sinx+1++/2sinx—1)

_sin X—cos X
Sin X+ COS X

7)
4x’ +9x3 41

8) y=¢€

sin x

9 Y=X

2. Haiitu npon3BOIHYIO0 BTOPOTO MOpPSIIKA:
1 . 2

y =——XSIN3X — —C0S3X
9 27

3. Tlokazath, uTO (yHKIHA y= sinlnx + coslInx YIIOBIIETBOPSIET  YpaBHEHHIO:

X*y"+xy' +y=0
o ’ . 3 3
4. Haiitu npousBoanyto Y, ot mesBHON Qpynkumn: X + Y —3xy=0

d :
5. Haiitu yl=d—y,ecm/1 X=acost, y=asint
X

6. Haiitu npenens! GpyHKIMA, UcTIONB3Ys npaBuiio JlonuTans:
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. X+ x*-5x+3
a) lim 3 2
x>1 X* —4X° +5X -2

. XX+ x2=6X
by lim—;
xoo X*—X+16

i In(x*-3)
9 2 x2+3x 10

7. Haiitn uHTEpBaIBI MOHOTOHHOCTH M UCCIIEIOBATh (PYHKIIMH HA YKCTPEMYM:

a) y=%x3—2x2+3x+1

2
¢ y=XIn"x
8. Haiitu HanOosbIlee 1 HaUMEHbIEEe 3HAYCHUS Q)YHKI_II/II/IZ

a) Y= X*—8x*—=9 1a OTpe3Ke [—1; 1]

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

c) y=(X—2)2e‘X Ha OTpE3Ke [0; 5]

9. OOBém mpomykmuu U (yci.ed.) 1iexa B TE€YEHHE padoyero THS MpeAcTaBiseT (DYHKIHIO

U=—t>—5t>+75t+425, re t- pabouee BpeMs B uacax. BbeUUCIHTH

MMPOU3BOAUTCIIBHOCTD Tpyda qcpes3 2 qaca ocCJe HaydaJia pa6OTbI.

Tema 10 «MHTErpaibHOE HCYHCICHUE (HeONpeaeéHHBINA HHTErpaJl, onpeaeaéHHbIN
HHTErpaJl M ero NpuJIoKeHHUs1)»

IIpakTHyeckoe 3axanue 10.

3agaum 1151 CAaMOCTOATEIHLHOTO peuICcHUA

1. Haiftu unTerpansr:
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(x> +1)°

a) —X2 dX
. +  COS2X dx
) J cos? xsin® x

¢ Sin xdx
) J1+9cosx

X4
Q) j—mdx

e) ..\/m sin 5xdx
) .' In xdx
9) : X oS 9xdx
h) : X In xdx
dx
) I x(@+Inx)°
arctg® 2xdx
S S vy
K) IX3€X4+5dX

2. Haiitu 00beM poayKINH, MPOU3BEICHHOM 3a 2 Tona, ecnu ¢pyHkuus Ko66a-/lyrmaca nmeer

san g(t) = (1+1)e™.

3. BbrmcIuTh OnpenenéHHbIe HHTErPATBL:

1
2 '([ X(3—x?)°dx
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j’- xdx

°) 0 1+ 3X

0 Jxﬂnxdx
0

4. Bpluucauts miomaab GUrypsl, orpaHUYEHHOM JTMHUAMU:
2 2
y=4-Xx°, y=Xx"-2X
Tema 11 «/Inddepennnanbubie ypaBHEeHUS»

IIpakTnyeckoe 3aganue 11.

3agauu aJ1sl CaMOCTOATEIHLHOTO peUICHUA

1. Peumrs nuddepeHimanbbie ypaBHEHHS C pa3IesSIIOIIUMUCS TEPEMEHHBIMHU:

) xy'—-y=y’
m) xyy' =1-—x°
. Ay +L
n) y = x =
y

2. Pemmts omHOpOIHBIE MU QepeHITaTbHBIE ypaBHEHUS:

a) y’=X_1
X

,_x+2y

b) X

3. Peumrs smHelHble QG GepeHIaIbHbIe ypaBHEHNS IEPBOTO MOPsIKa!

dy vy

— 2 =X
3) dx X

dy 2y .,

—+—==X
b) dx x
o y-y=¢
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4. Pemure nuddepeHnuanbHble YpaBHEHHS, UCTIONB3YsI TIOHMKEHUE TIOPSIIKA:
a) Yy =¢

b) Y =Inx

9 2yy"=(y)*+1
5. Pelwmth MuHEHHbIE OTHOPOIHbBIC TH((hepeHIHaTbHbIC YPABHCHIS:
a) Y'—-2y'+17y=0
b) ¥ -8y +16y=0
o) 2y"-5y'+2y=0
6. Pemunrs TMHCHHBIC HEOTHOPOIHBIC AH((EPEHIHATBHBIC YPABHCHIIS:
a) Y -4y +4y=x
b) y'+2y'+y=e”
o Y-8y +7y=14
7. Haiitu pelenns ypaBHEHH, yI0BIETBOPSIONINE HAYATbHBIM YCIOBUAM:
a) Y -2y+y=0, y(2)=1 y'(2)=-
b y'+y=4e", y(0)=4, y'(0)=-3
o Y'+2y'+2y=xe, y(0)=0, y'(0)=0
Tema 12 «Paabi»

IIpakTHyeckoe 3axanue 12.

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

1. HUccnenoBaTh CXOAMMOCTH psilia, IPUMEHUB HEOOXOAMMBIN MPU3HAK CXOJAUMOCTH:
Z 5n+6
a
) ~100n-1
b
) Z n(n +1)
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4n? 25
© ZJ_+5o

2. HWccnenosarh CXOAUMOCTB psjia, UCIOJNB3Ys Ipu3HaK Jamamoepa.
. n
D Do
n=1 5
o0
b) Z—

~—n

5 le n(n +1)

3. Pa3noxuTh B cTeneHHoM psin 1o creneHs M X (yHKIUU:

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

4. Paznoxuth B psig Makiopena Qyskiuo Y = Ccos’ X,

5. Haiitu 061aCTh CXOIUMOCTH CTENEHHBIX PSAIOB:

2 X3 Xn
b) I+ X+ —+—-+..+—+..
2!

n!
o) L1+x+2°x*+..4+n"X"+...

Tema 13 «@yHKIIUM HECKOJIBbKHX NePeMEeHHBIX)»

IIpakTHyeckoe 3axanue 13.
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3agaum AJ1sl CAMOCTOSITEILHOIO peleHust

1. Haiitu yacTHBIC POU3BOIAHBIC IEPBOTO MOPSIKA:
a) Z=X+2y*—3xy—4x+2y+5

b) Z= e (*+y?)
o z=In(x*+y?)

2. Jana ¢pynxums Z = f(X, Y) TpeGyercs HaiiTu: monHblil nuddepeHmran dZ; YaCTHBIC
0’z 0z
MPOU3BOJHBIC BTOPOTO TOPSIKA X2’ ayz U CMCIIAaHHBIC YAaCTHBIC TPOU3BOIHBIC
o’z 0z
oxXoy  oyox

X
a) Z=arctg—

y
b) Z=+/2Xy+Y?
X—y
1=—>>
c) x2+y2

3. Uccnenosats Ha sxerpemyM dpyuxumio Z = f (X, Y):
a) Z=X—Xy+y +9x—6y+20
b) Z=X+Xy+Yy>—3x—6y
o) z=3xy—x"—y’—10x+5y+3

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

5. Hamwmcarp ypaBHeHuEe KacaTeJbHOM IUIOCKOCTH U YpaBHEHHE HOpPMalM K TOBEPXHOCTH

3x2y+2xz—yz+x+1:0 srouke Mo(Xgs Yo125), ecmn X =1, Y, =-2.
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Tema 14 «Ciy4yaiinbie coOBITHS»

IIpakTnyeckoe 3ananue 14.

10.

11.

3agaum 1719 CAMOCTOSITEJILHOTO peleHHs
B ypue 15 mapos: 5 6enbix u 10 3enéupix. KakoBa BeposSTHOCTb U3BIICUb U3 YPHBI:

a) 3eEHBIN map; 0) Oenbli map; B) CHHHUH 1map?
KakoBa BeposATHOCTh TOTO, YTO W3BJICUEHHAS M3 KOJOABI KapTa OKaXeTcss TpedoBoii

mactu? (B xomone 52 xapthl, a kapT TpedoBoii MacTH 13)

B ypue m Genbix u N yepHbIX mapoB. KakoBa BeposSTHOCTH TOTO, YTO M3BICUEHHBIH

HayraJ map oKaxercst 6esbim?

B ypue 12 mapos: 3 Genbix, 4 3en€HbIX U 5 KpacHbIX. KakoBa BEpOSTHOCTh U3BJICYb W3

YPHBI KpacHbIH map?

B Ttecte ¢ BbI60pOM OTBCTa Ha Ka)KI[LIﬁ BOIIpOC MpeajiaracTrcsa 4 orBera. KakuMm 4gmciaoM

c1oco00B MOKHO OTBETUTh Ha TECT, cocTosnuii u3 10 Bompocon?

Ha 3auére yuyenuky npenmnaraercsa 5 BonpocoB. Ha kaxaplii U3 HUX OH MOYKET OTBETUTh
OIHUM U3 TpEX CHOCOOOB — BEPHO, HEBEPHO WIU HETOYHO. CKOJBKO CYIIECTBYET

BapUAaHTOB OTBCTOB y‘IeHI/IKa?

UYenosek unaér no ropoxy. Iloaxons k kaxaoMy nepekpécTky, OH UMeeT 3 BapHaHTa IS
npofonkeHuss MyTH. CKOJIBKO pPa3sHBIX MAapLIPyTOB OH MOXET IPONTH, €CIU OH

nepecekaer 10 nepekpéctkoB?

KommnexcHas 6pI/Iraz[a COCTOUT U3 ABYX MAJISIPOB, TpéX IOTYKATYpOB U OAHOI'O CTOJIAPA.
CKOIIBKO Ppa3INYHBIX 6p1/1raz[ MOX>XHO CO31aTb H3 pa60qero KOJUICKTHBA, B KOTOPOM 15

MaisipoB, 10 mTykatypoB u 5 cTonspoB?

CKOJIBKUMH CIOCO0aMH MOKHO pPa3MECTUTD 9 Jii1 3a CTOJIOM, Ha KOTOPOM ITOCTABJICHO 9

CTOJIOBBIX MPHUOOPOB?

B BeICHIEH nure yeMnuoHarta crpaHsl o Ggyroony 16 komana. boppba uaer 3a 3010Tble,
cepeOpsiHble M OpoH30Bble Menanu. CKOJIBKUMH CHoco0aMH MeJald MOTYT OBITh

pacnpeaciiCHbl MCXKAY KOMaHI[aMI/I?

B kopoOke mnaTh OJWHAKOBBIX H3JAETUI, MpUYEM TPU W3 HUX OKpameHbl. Haymauy
U3BJICUYEHBl [Ba u3Jeiusa. Halith BEepOSITHOCTH TOrO, 4TO CPEIU ABYX W3BICYEHHBIX
U3JIeNTUl OKaXyTCsl: a) OJHO OKpallleHHOE H3/eiue; 0) JiBa OKpAIIeHHBIX H3/EIHs; B)
XOTs1 OBl OJTHO OKPAIIIEHHOE U3JIeITHE.
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12. B rpynme 12 cTyneHTOB, cpeau KOTOPBIX 8 OTIWYHUKOB. [10 criMcKy Haymady oToOpaHbI
9 crynentoB. HalTH BEpOSITHOCTb TOTO, YTO CpPEAM OTOOPAaHHBIX CTYAEHTOB IISITh

OTJIIMYHUKOB.

13. Crynent 3HaeT oTBeTHI MOAHOCTHIO HA 20 GmiteroB u3 30. HaifTu BepoATHOCTH TOTO, YTO

OH HC CMOKCT OTBETHUTH HAa BCC BOIIPOCHI BBITAHYTOT'O ouiera.

14. Cpenun 20 oguHAKOBBIX 110 BHEITHEMY BHAY TeTpaned 16 B kieTky. Bzsto 4 terpamm.
Haiinute BEpOsSTHOCTH TOTO, YTO U3 HUX: @) POBHO 2 TETPaJH B KJIETKY, 0) XOTs ObI 0 HA

TCTpadb B KIICTKY.

15. B kopoOke wumerorcs 30 soTepedHBIX OWMJIETOB, W3 KOTOphIX 26 mycThix (0e3
BbIMrphIlIeil). Hayran usBnekaror ogqHoBpeMeHHO 4 Ouinera. HailTu BepoATHOCTH TOrO,

YTO BCE OMJIETHI HE OKaXXYTCA BBIMI'PBIINIHBIMH.

Tema 15 «Ciy4yaiinbie BeJTHYHHBI»
IIpakTnyeckoe 3axanue 15.

3agaum AJ1sl CAMOCTOSITEILHOIO pereHust

1. Cayuaiinbie Beninuunbl X U Y He3aBUcUMBbL. HaliTu aucniepcuio ciiydailHON BEIMUYMHBI

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

2. Cnyuvaitaple BenmuumHbl X W Y He3aBHCHMBL. HaliTm maremarnyeckoe OXUIAHUE W
JMcIepcHio ciayvaiHoi Bennunubl Z=2X-3Y+1, ecnu u3BectHo, uro M(X)=2, M(Y)=4,

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

3. Cryuaitabie BenmnunHbl X 1 Y He3aBUCHMBI. HaiiTu aucniepcuio ciy4aifHON BETHMYUHBI,

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

4. B maptum w3z 9 neraneit umeercs 4 OpakoBaHHbIX. Haymauy otoOpanbl 4 neranu.
CocTaBUTh 3aKOH pACIPENCICHHS CIyJalHOW BENIWYMHBI X — 4YHClIa OpaKOBaHHBIX

netanel cpeau OTOOpaHHBIX.

5. 3alaH 3aKOH pacHpeeneHus TUCKPETHON cllyyailHON BeTUYMHBI X:

Xi 10 20 30 40 50

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

Haiitu: marematnueckoe oxunanne M(X), mucniepcuro D(X) u cpenHee kBaapaTHuecKoe

OTKJIOHEHUE O (X ) .
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Tema 16 «IJeMEeHTBI MATEMATUYECKON CTATHCTHKI
IIpakTnyeckoe 3axanue 16.

3agaum AJ1sl CAMOCTOSITEILHOI0 peleHust

1. U3 renepanbHOIl COBOKYITHOCTH M3BIIeUe€HA BBIOOPKa 00bEMa N=50:

2 5 7 10

16 12 8 14

Haittn HecMEIEHHYIO OLIEHKY T€HEPAJIbHOM CPEIHEN.

2. Haiitu BEIOOPOYHYIO CPENIHIOO 110 JAHHOMY paclpeaeneHuto Bbioopku o0béma n=10:

X 1250 1270 1280

Vkazanue: nepeﬁTH K YCJIIOBHBIM BapUaHTaM ui = Xi _1270 .

3. B uTore msatu u3MepeHuid AITMHBI CTEPXKHS OJHUM IpUOOpoM (6e3 ccTeMaTHYECKUX
OIIMOOK) TOMyYeHBI CIEeAYIOINe pe3yabTaTsl (B MM): 92; 94; 103; 105; 106. Haiitu:
a) BbIOOPOYHYIO CPEIHIOI JJIUHY CTEpXKHS; O) BBIOOPOYHYIO M HCHPABICHHYIO

JUCTIEPCUU OMUOOK MpUbdopa.

4. Tlo BbiOOpke oObEMa N=41 HaiineHa cmeni€HHas oueHka D =3 reHepanbHON

qucriepcuu. HallTu HeCMEnEHHYI0 OLIEHKY UCIIEPCUU TE€HEPAIbHON COBOKYITHOCTH.

5. Haiitu BBIOOPOYHYIO NHCIIEPCHUIO TIO JAHHOMY pAaCIpEIeNICHUIO0 BBHIOOPKH 00BEMaA

n=10:

186 192 194
X
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Vkasanue: nepeiitu K yenosueiM Bapuantam U, = X, —191.

5.3. TemaTHKa NUCbMEHHBIX PadoT 00y4aKOIIMXCS
OOyuaronyecss 3a04HOM (OpMbI OOyUEHHS BBINOJHSIOT JOMAIIHIOI KOHTPOJIbHYIO
pabory.
YuebHO-MeToIMYeCKe MaTepuanbl, HEOOXOAUMBIE JJs BBIIOJIHEHUS pabOThI, COIEp’KaTcs B
YMK 1o pucuumiuHe.

5.4. IlepeyeHb BONPOCOB MPOMEKYTOUYHOI aTTeCTANMH 10 AMCHUIJIMHE

Bomnpocel k 3xk3aMeny

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

Marpuiis 1 orepayy Haj HUIMU.

OnpenenuTeny U UX CBOKMCTBA.

OOpatHas MaTpuIia.

Panr marpuripl.

CJIAY. OcHOBHBIE MOHSATUS U OIPE/IEIICHUSL.

Cucrema N TMHENRHBIX YpaBHEHUM ¢ N IepeMeHHbIMU. MeTo/1 00paTHOI MaTpHIIbL.

CJIAY. Meron I'aycca.

CucreMbl IMHEHHBIX OJJTHOPOIHBIX YpaBHeHUN. DyHIaMeHTaIbHAs CUCTEMA PEIICHHUI.

Mopenb JIeoHThEBa MHOTOOTPACIEBOM 3KOHOMUKH.

0. VYpaBHeHue npsiMoii ¢ yriioBbIM KO3(D(HUIIUEHTOM.

1. OGuiee ypaBHEHHE IPSIMOM U €T0 YaCTHBIE CITy4au.

12. Touka nepeceyenus npsiMeix. [locTpoeHue npsiMoii 1o e€ ypaBHEHHIO.

13. Bbruucnenwe yriia  MeXTy JIBYMS NpSMBIMA.  YCIOBHS — TNAPAUICTBHOCTH |

MIEPIEHIUKYIISIPHOCTH JABYX MPAMBIX.

14. VYpaBHeHue npsiMoii, MPOXOJIAILEN Yepe3 TaHHYIO TOUKY B 33JaHHOM HAIlpaBJICHUU.

15. VpaBHeHue npsiMoii, poxo/sIIel uepes 1Be JaHHbIE TOUKH.

16. PaccrosHue OT TOYKH JIO TIPSIMOI.

17.  Onpenenenue kpuBoi BTOporo nopsaxa. OKpy>KHOCTb.

18.  Dmmmc.

19. TumepOomna.

20. Tlapaborna.

21. CkansipHble U BEKTOpHBIE BeMUMHBL JIMHEHbIE onepaliuy HaJl BEKTOPaMU.

22.  Yron mexmy nByMsi Bektopamu. [Ipoekiis BeKTopa Ha OChb M COCTABIISIONIAs BEKTOpPA TIO
OCH.

23. Pa3znmoxeHwre BeKTOpa Ha COCTABJISIOIINE TI0 OCSIM KOOPIHHAT.

24. Hampaistolye KOCUHYChI BEKTOpa.

25.  YcnoBue KOJTMHEAPHOCTH JIBYX BEKTOPOB.

26. CxamsipHOE MPOU3BEICHHE IBYX BEKTOPOB U €r0 CBOICTBA.

27. BexTopHOE IPOU3BEACHUE U €T0 CBOWCTBA.

28. CwmemaHHOE MPOU3BEICHNE TPEX BEKTOPOB M €70 TEOMETPUIECKUI CMBICIT.

29.  YcnoBue KOMILIaHapHOCTH TPEX BEKTOPOB.

30. AunreOpardeckast popMa KOMILICKCHOTO Yucia. JIeHCTBHS ¢ KOMITIEKCHBIMU YHCITAMU.

31. Tpuronomerpuyeckas (opmMa KOMILIEKCHOTO YHCIA.

32. TlokazarenbHas popMa KOMILIEKCHOTO YHCIIA.

33. Cremnenb KoMILIeKCHOTO urcna. KopeHb N-if cTeneHn n3 KOMIIEKCHOTO YUCIa.

34. Cxema ['opHepa 1 KOpHH MHOTOYJICHA.

35. Haxoxnaenue HaunbGombiero odmero aenmutens (HOJI) aByX MHOTOYJICHOB C TOMOIIBIO HX

pa3IIoKeHNs Ha HETPUBOTUMBIEC MHOKUTEITH.

RBROO~NoOOR~WNE

46



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

46.
47.

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

70.
71.

72.
73.

w

74.
75.
76.
77.
78.
79.

80.

JIuneitnsle otoOpaxkeHust. OCHOBHBIE TTOHSTHSL.

[TpeoGpazoBanye KOOpAMHAT.

EBKIMI0BO POCTPAHCTBO.

JIuneliHbIe onepaTopbl U X CBOMCTBA.
CobcTBeHHBIE BEKTOPHI M COOCTBEHHBIE 3HAYEHHUS JIMHEHHOTO Oreparopa.
OpToroHainbHbIil 6a31C U OPTOrOHATIBHBIE TPE0OPA3OBAHMS.
I[puBenenue kBapaTHUHON (POPMBI K KAHOHUIECKOMY BHITY.
Pa3mepHoCTb 1 6a3uc BEKTOPHOTO IIPOCTPAHCTBA.
Kputepwnii CripBecTpa 3HaKOOIPEIETIEHHOCTH KBAJPaTHIHON (DOPMBEL.
HopMainbHblli BEKTOp IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, IPOXOIAILEH Yepe3 NaHHYIO
TOYKY.
OO11ee ypaBHEHHE IIJIOCKOCTHU U €0 YaCTHBIE CITy4au.
Yrom MexXay IUIOCKOCTSAMHU. YCIOBUS NAPAUICIIBHOCTH W IEPIEHAUKYSIPHOCTH JIBYX
TUIOCKOCTEH.
[Ipsimast B mpoctpancTe. OOIIMe ypaBHEHHS IIPSMO.
Kanonuueckue ypaBHeHUs IPSIMOM.
YpaBHeHUs MPSIMOM, IPOXOIAIIEH Yepe3 IBE TOUKH.
Yroa Mex 1y IByMsl IPSIMBIMU. Y CIIOBUSI TAPAUIENBHOCTU U NEPIIEHIUKYIIIPHOCTH NPSAMBIX.
Y cnoBus napajuieIbHOCTH M IEPIEHUKY/ISIPHOCTH MPSIMOM U IJIIOCKOCTH.
Touka nepeceyenyst IPSIMON € IJIOCKOCTBIO.
PaccrostHue OT TOUKH 10 IUI0OCKOCTH.
Ilonstue MHOXecTBa. YnCIOBBIE MHOXKECTBA.
[NonsTre ¢pynkpm. OCHOBHBIE CBOMCTBA (DYHKITHIA.
Onementapuble hyHkimu. Knaccudukanus GyHKumii.
[Ipenesn uncioBoi nMocaen0BaTeIbHOCTH.
Ipenen GpyHKIMU B GECKOHEUHOCTH U B TOUKE.
beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.
beckoHeuyHo OosibIiIe BETMYMHBI M MX CBOWCTBA.
OcHoBHbI€ TeopeMblI 0 Tipenenax. [Ipru3Haku cymiecTBoBaHus Mpeea.
3amedaTeNbHbIC IPEIEIIbL.
HenpeprsiBHOCTh yHKIMM B ToUKe. TOYKHM pa3phiBa U UX KIacCU(DUKAIHSL.
Teopems! Beliepirpacca u bonbliano-Komm o HenpepbIBHOI Ha 0Tpe3ke (YHKLHH.
Onpenenenyie Npon3BOIHON, €€ MEXaHUYECKUN U TEOMETPUIECKHUI CMBICIL.
3aBUCHMOCTb MEXTY HEPEPHIBHOCTBIO U TU(P(HepeHIIPyeMOCTbIO (DYHKIIUH.
OcHnoBuble npaBuiia auddepertpoanus. [[pon3BoHas Cl0XHONM 1 00paTHON (DYHKITHIA.
ITpon3Bo/iHbIE OCHOBHBIX 3JIeMEHTapHBIX (DyHKIMA. [ToHATHE TPOM3BOIHBIX BBICILIMX
HOPSKOB.

OKOHOMHYECKUH CMBICIT TPOU3BOJHON. VICTI01b30BaHNE TOHATHS IPOU3BOAHOM B
HKOHOMUKE.

DnacTUYHOCTh (PYHKIMH U €€ CBOICTBA.

YpaBHEHHME KacaTeIbHON M HOPMAIH K KPUBOM.

Huddepeniman GpyHKIUM U €ro reoMeTpudeckuii cmbici. Juddepentmans! BeICIHX
HIOPSKOB.

Teopema depma.

Teopema Poms.

Teopema Jlarpanxa.

Teopema Jlormrans.

Heo6xoaumMble 1 10CTaTOYHbIE YCIIOBHSI BO3PACTaHUSI M YOBIBaHUS (DYHKIIUH.

OkcrpemyM ¢yHKIMU. HeoOXoauMblil 1 JOCTaTOYHBIN MPU3HAKHU CYIIECTBOBAHUS
sKcTpeMyma (hyHKIMH. J0CTaTOYHBIN MPU3HAK CYIIIECTBOBAHMS SKCTPEMYMa, OCHOBAaHHBIH Ha
3HAKe BTOPOM POU3BOIHOM.

Haubornbinee v HanMeHblIee 3HaUeHNe (PYHKIMU Ha OTPE3Ke.
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82.
83.

84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.

98.
99.

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

124.
125.

126.
127.

Bemyknocts 1 BorayrocTs rpaduka GpyHkimu. Touku neperr6a. ACUMITOTHI Tpaduka
(byHKITUH.
OOmias cxema uccienoBaHus (QYHKIIMH U IOCTpOeHUE € rpaduka.
INonsaTre nepBooOpa3zHOil 1 HeonpeaenEHHOro nHrerpaia. CBOWCTBA HEONPEAEIEHHOTO
UHTETpaja.
I'eomeTpuuecknii CMBICIT HEOIIPENEIEHHOTO UHTETpaIa.
OcHOBHbIE METO/IbI MHTErpHpOBaHusl. IHTErpupoBaHue METOJIOM Pa3JIOKEHUS.
Meron MHTErpUPOBAHUS 110 YacTsAM.
WHrerpupoBanye NpocTeHINX paoHAIBHBIX JPO0Oeit.
MeTon HeornpeieEHHBIX KO3((PUIIEHTOB.
Nurerpanshas cymma. [lonstue onpenenéHHoro uHrerpania.
I'eomeTpuuecknii 1 SKOHOMUYECKHUI CMBICI OIPEIEIEHHOIO HHTETpaIa.
CaoiicTBa onpenenénnoro unterpana. @opmysa Herorona-JleiiOnuma.
3ameHa nepeMeHHON 1 (hopMyIia MHTErpUPOBAHUS 110 YaCTSAM Yy ONPEIENEHHOrO HHTErpaa.
I'eomeTpuueckre NpuiIoKeHHs ONPENETIEHHOTO HHTErpaia.
HecoOcTBeHHbIe HHTETpAIBL.
Hcnonp3oBanue NOHTHSA ONPEAETIEHHOIO MHTErPaIa B SKOHOMUKE.
Huddepenipanbable ypaBHeHUs. OCHOBHbIE OHATHSL.
JnddepeHimanbHble ypaBHEHUs TIEPBOTO MOpsiKa. Teopema O CyIecTBOBaHUH M €JUHCTBEHHOCTH
pELICHHUS.
JuddepeHrmanbHbe ypaBHEHUS C Pa3ICISIONMMICS TIEPEMEHHBIMU.
OnnoponHble MU depeHIaIbHbIe YPaBHEHUS TIEPBOTO MOPSIIKA.
JIuneitasie muddepenHtmanbHbple ypaBHEHHS IEPBOTO MOPSIKA.
JuddepeHimanbHble ypaBHEHUs], JOITYCKAOIIUE TOHKEHHUE TOpsiIKa.
JIuneitapie muddepeHnmanbHpie ypaBHEHHS! BTOPOTO TIOPSIIKA C MOCTOSTHHBIMU KO((PHUIMEHTaMU.
[onsTre o i hepeHInATBEHBIX YPAaBHEHUSIX BBICIIX MTOPS/IKOB.
HUcnons3oBanue muddepeHIMaibHbIX YpaBHEHU B 9KOHOMUYECKON TUHAMUKE.
OCHOBHBIE OHATHS YMCIIOBBIX PsiIOB. CXOOUMOCTH psizia.
CX0aMMOCTh TEOMETPHUYECKOTO PsifIa.
CBoJiCTBa YUCIIOBBIX PSIJIOB.
HeoOxomumpliii mpu3Hak cxoauMocTu. ['apMoHuuecKuii psi.
Psinp1 ¢ nonoxwurensHbIMY WiieHamMu. [Ipru3Hak cpaBHEHUs pSIOB.
[pu3znak [lamambepa.
Wnrerpanenbii npusHak Komm.
3nakonepemeHHble psbl. [IpusHak JleliOHuna.
Ocrarok psizia ¥ €ro OLeHKa.
O06nacth cX0MMOCTH (PYHKIIMOHAIBHOTO PsA/ia.
[TpaBunbHO cxosiimecs: (PyHKIMOHATBHbIE PSIIbI M MX CBOWCTBA.
Crenennble psapl. O6IaCTh CXOAMMOCTH CTENIEHHOTO psifa. CBOMCTBA CTENEHHBIX PSIOB.
PaznosxeHre HEKOTOPBIX 31eMEHTapHbIX (PyHKIMIH B paabl Trinopa u MaksopeHa.
UYucnoBble psifibl ¢ KOMIUIEKCHBIMU YWiIEHAMH.
CreneHHbIe psi/ibl B KOMIUIEKCHOM 001acTH.
OyHKIWS IBYX MEPEMEHHBIX U € o0nacts onpeneneHus. ['paduk GhyHKImM AByX EpeMEHHBIX.
OyHKIMS TPEX U OOJIBIIETO YHCIA IEPEMEHHBIX.
[penen ¢pyHKIwMK HeCKOMBKHUX NIepeMeHHbIX. HerpepsiBHOCTH (hyHKIMU. TOUKH pa3peiBa.
YacTHble MPOU3BOIHBIE MIEPBOTO MOPAKA. [ '€OMETpUUECKNIT CMBICI YaCTHBIX ITPOU3BOJHBIX
(GYHKIMY IBYX MEPEMEHHBIX.
YacTHble MPOM3BOIHBIE BBICILIMX MOPSIKOB.
[Momabnii muddepernman GyHKIMA HECKOIBKUX TIepeMeHHbIX. JnddepeHnmas BBICIIIX
HIOPSKOB.
JuddepenippoBanie CI0KHBIX U HESIBHBIX (DYHKIIMIL.
[Tpou3BoaHast B JaHHOM HamnpaBieHUH. I 'paieHT QyHKIMH.
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128. KacarenbHast INIOCKOCTb M HOPMaJIb K TOBEPXHOCTH.

129. DOkcrpemyMm (HYHKIMH JBYX HE3aBUCUMBIX TIEPEMEHHBIX.

130.  HauOGosblee v HauMeHblIIee 3HAYCHUE (PYHKIUH.

131.  YcnosubIi skcTpeMyM. Meton MHOKuUTEeH Jlarparika.

132. ®OyHKIMHM HECKOJBKUX MEPEMEHHBIX B SKOHOMHYECKOM TEOPHH.

133. CoOwitus u ux wiaccudukanus. Kimaccudeckoe W CTaTHCTUYECKOE OMNpENCTICHUE BEPOSTHOCTH
CIIy4aitHOTO COOBITHSI.

134. KombOunaropuka. Beioopku 31nemMeHToB. Pa3merienus, nepecTraHoBKH, COYETaHUS.

135. Cymma nByx COOBITHH, ITPOM3BENIEHUE IBYX COOBITHH. TeOopeMbl CIIOKEHUsS BEPOSTHOCTEH IS

HECOBMECTHBIX COOBITHI U IBYyX COBMECTHBIX COOBITHH.
136. BeposiTHOCTh TOSIBJICHUSI XOTS ObI OJHOTO COOBITHS. TeopeMbl YMHOXKEHHSI BEPOSATHOCTESH ISt
HE3aBUCHMBIX U 3aBUCHUMBIX COOBITHIA.

137. ®opmyna nonHOM BepositHOCTH. Dopmyia baiieca.

138. TloBTopHBIC HE3aBUCHMEIC UCTIBITaHUs. Dopmya bepHymm.

139. MHOroyroisHUK pacrpeNelieHus BEepoATHOCTEHW. HawuBeposTHelIIee 4YUCIIO HACTYIUICHHUN
COOBITHSI.

140. Tlpocreiimmii MOTOK CITy4allHbIX COOBITHH U pacnpeaencHue [lyaccona.

141. JlokanpHas U MHTErpajibHas TeopeMsl Jlamaca.

142. JluckperHas ciydaiiHast BEIMYMHA U €€ YMCIIOBBIC XapaKTEPUCTUKU (MAaTEMaTHIECKOe OXKUIaHHE,
JCTIepCHsi, CpeTHee KBaApaTUYECKOE OTKIIOHEHHUE).

143. buHOMHaNBHOE pacrpeeieHue TUCKPETHOM ClTydaifHON BETUYMHBIL.

144. T'eomeTpuyecKoe U THIIEPreOMETPUUYECKOE paclipeiesieHHs] JUCKPETHOM CilydyailHON BEJIMUYUHBI.

145. Pacnpenenenue [lyaccona TucKpeTHON Ciy4ailHOW BEIUYHHBI.

146. HenpepsiBHas ciyyaiiHas BenuunHa. MHTrerpanmbHas (QyHKIMS pacrpelelieHus: ee CBOWCTBa,
rpaduk. Borancienue BeposSTHOCTH MONaIaHusl CITydaiiHON BETTMUMHBI B 3a/JaHHBIN HHTEPBAJL.

147. IlnoTHOCTH pacrpenesnieHHs] BEpOsITHOCTE. BpluncieHne BeposSTHOCTEN MoMagaHus Ciay4ailHON
BEJINYMHBI B 33/IaHHBIA HHTEPBAJL.

148. YwucnoBble XapaKTEPUCTUKU HETIPEPHIBHOM CITy4aifHOI BETMYMHBIL.

149. PaBHOMepHOE pacmpezesieHne HETPEPHIBHOW CITyYaiiHOM BEUYHHBI.

150. Tloka3arenmpHOE pacrpesesieHne HEMPEPHIBHOM CITyJaifHOW BEJTMYHHBL

151. HopmanbHoe pacripefiesieHle HEPEePhIBHOM CilydailHON BETMYUHBI.

2

152. Pacnpenenenus X, Crerozenta u @uiepa.

153. MowmeHnTsl ciryqaitHOM Benu4uHbl. [ToHsATHE 0 3aKOHE OONBIINX YUCE.

154. Cucremsl AByX ciaydailHbIx BenunH. KoBapuarus 1 ko3 GUIMEHT KOppesiyu.

155. IIpenensHble TEOPEMBI TEOPHH BEPOSTHOCTEH.

156. 3apmaum MaremaTM4yecKO cTaTUCTUKU. ['eHepanbHas W BBIOOpPOYHAs  CTaTUCTUYECKHE
COBOKYMHOCTH. ['paduueckoe Tpe/CTaBlIE€HHE CTaTUCTUYECKONW COBOKYMHOCTH  (TIOJIUTOH,
THCTOrpaMMa, SMIUpHUYEcKast QYHKIMS pacripeaeeHus ).

157. OcHoBHas 3a/1a4a BBIOOPOYHOTO MeTOZA. BhIuncieHne YucioBbIX XapaKTEPUCTHUK BBIOOPOUHOMN
COBOKYITHOCTH.

158. CratucTHueckue OLIEGHKHM [apaMeTpoB pacrpeneneHus. JloBepurenbHas  BEPOSTHOCTb.
JloBepuTenbHbIC HHTEPBAIBI.

159. Meron HamMeHbIIMX KBajaparoB. IIpsimas nuHUS perpeccud. BpiOOpouHbIil K03 (ULIMEHT
KOPPEIISILIIH.
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Paznen 6. IlepeyeHb yueOHOI JJUTEepaTypbl, HEOOXOAMMON /IJIs1 OCBOEHUS THCHUTIIMHbI

6.1. OcHoBHas quTEpaTypa

1. bepesuna, H. A. Briciras matematuka: yueoHoe mocooue / H. A. bepesuna. — 2-e¢ u3a. —
CaparoB: Hayunas knaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekct: 31eKTpOHHBIN //
[Hudposoit o0pasoBaTebHbBIN pecypce IPR SMART: [caiiT]. — URL:
https://mwww.iprbookshop.ru/80978.html

2. Kpartkuii kypc Beicmield matematuku: ydeOnwk / K. B. bamgun, ®. K. banagun, B. U.
Jxeddans [u ap.]; nox penakuueii K. B. banoquna. — 3-e uzn. — Mocksa: Hamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Texkcr: anexktponnsiii // [ludposoii obpazoBaTenbHbIin pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

3. Oxkynea, I'. JI. JIuneiinas anreOpa. AHaTuTHYECKas reoMeTpus: yaeoHoe rmocodbue / I'. JI.
OxyneBa, JI. b. Ilompmmna, H. B. OuapoBa. —  benropoxa: benropoackuil rocynapcTBeHHbIN
texHosiornueckuii yausepcuteT uM. B.I'. [llyxoBa, ObC ACB, 2020. — 88 ¢. — TekcT: 2J1eKTpOHHBIH //
Hudposoii o0pa3oBaTeIbHBIN pecypc IPR SMART: [caiit]. — URL:
https://www.iprbookshop.ru/110191.html

6.2. lonoiHUTeIbLHAS JIUTEPATypPa

4, Mamnbies, M. A. DneMeHnTsl TuHeliHON anreOpsl. U.1: yaedHnoe mocobue / Y. A. MainbIiies.
— Hoocubupck: HoBocubupckuii rocynapcTBennslii yausepcuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Tekct: anextponnslii // Lludposoii 06pazoBaTenbHbIN pecype
IPR SMART: [caiit]. — URL: https://www.iprbookshop.ru/93564.html

5. [MankuH, A. C. 3agauu ¢ pemIeHUsIMU 1O BBICIIEH MaTeMaTHKe, TEOPUU BEPOSTHOCTEH,
MaTeMaTHYECKOW CTAaTUCTHKE, MaTeMaTHYeCKOMY INPOTPaMMHUPOBaHUIO: ydyeOHOe Toco0ue Juis
OakanaBpoB / A. C. llankun, B. A. [llankun. — 8-¢ u3n. — Mocksa: [amkos u K, 2019. — 432 ¢c. —
ISBN 978-5-394-01943-2. — Tekcr: snexrtponnsiii // Lludposoii obOpazoBarenbHblii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85140.html

6.3. IlepeueHnb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH «AHTEepHET»

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

2. http://www.garant.ru/— I'apant

3. [ludpoBoii  obOpazoBarenbHbiii  pecypc I[PR SMART - pexuM  JlocTyna
www.iprbooksshop.ru

4. [IporpammHuoe obecrnieueHue it Opranu3anuy KoHdepeHuu
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Pa3nes 7. MatepuajbHO-TeXHHYecKas 0a3a M1 HHPOPMALMOHHbIE TEXHOJIOTHH

MartepuanbHO-TeXHHYECKasA 0a3a, HeoOXoAMMAasi JJsl OCYLIECTBJIEHHUS 00pPa30BaTeIbLHOIO
npouecca no JUCHUIINHE:

MartepuanbHO-TeXHUYECKOE oOOecrieueHue AUCUMILTUHBL «MarTemMaTuka» BKIIOYaeT B ceds
y4eOHbIe ayIuTOpPHM Il TPOBEIEHHS 3aHATHH, TPYIIOBBIX W WHAWBUIAYAIBHBIX KOHCYJIbTALUH,
TEKYIIEr0 KOHTPOJIS ¥ IPOMEXYTOUHOHN aTTeCTallii, CAMOCTOSATEIbHON PabOThl 00yUYaOIINXCS.

Y4eOHblE ayIUTOPHH YKOMIUIEKTOBAHBI CICIHATU3UPOBAHHON MEOENIbl0 M TEXHUYECKUMHU
cpeactBamu oOyueHus. [lomemieHus Uis caMOCTOSITENBHONM paboThl OOY4YaIOIIMXCS OCHAIICHBI
KOMIIBIOTEPHOM TEXHUKOW C BO3MOYKHOCTBIO MOAKIIFOYEHUA K ceTh IHTEpHET.

JlucuumnimHa MOXKET pealn30BbIBATHCSA C MPUMEHEHUEM IUCTAHIMOHHBIX TEXHOJIOTHHA OO0y4YeHHUS.
Crenuduka peanuzaluyd AWCHUIUIMHBI C TPUMEHEHHEM AMCTAHIIMOHHBIX TEXHOJOTHHA OO0y4YeHHUs
yCTaHaBIIMBAeTCsl JOIMOJHEHHEM K paboueil mporpamme. B yactu He mpoTuBopeuainel crenuduke,
U3JI0’KEHHOM B JIONIOJTHEHUH K IIPOTpaMMe, IPUMEHSETCS HAacTosIIas pabodast mporpamma.

MarepuanbHo-TexHUYecKas 6a3za, HeoOxoIuMasi /Uil OCYILIeCTBICHHs] 00pa30BaTeLHOTO Mpolecca
10 JMCUHUILUIMHE C IPUMEHEHHUEM JIMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHA, BKIIIOYAET B CEOs:

KoMmprorepHas TeXHHMKA, PaclojiokeHHas B ydeOHOM kopnyce Muctutyra (yn.Kauumnmes, 63,
kabuHeT LleHTpa MUCTaHIIMOHHOTO O0YJICHHS):

1. Inteli 3 3.4Ghz\O3Y 4Gb\500GB\RadeonHD5450;

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

3. JIMYHBIE 3JEKTPOHHBIC YCTPOICTBA (KOMIBIOTEPHI, HOYTOYKH, IJIAHIIETHl U HHOE), a TaKXKe
CpEJICTBA CBS3U IIpenojaBaTesiei U CTYAEHTOB.

HudopmalinoHHbIe TEXHOJIOTUH, HEOOXOAUMBIE I OCYIIECTBIECHUSI 00pa30BaTeIbLHOrO Mpolecca
[0 JUCLUIUIMHE C IPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUM, BKIIIOYAIOT B Ce0s:

- cucrema aucranionnoro odyuenus (CJO) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- DIIEKTPOHHAS M0YTa;

- CUCTEMa KOMITbIOTEPHOT'O TECTUPOBAHUS;

- Hudporoii obpazoBatenbusblii pecypc IPR SMART;

- CUCTEeMa MHTEPHET-CBSI3U skype;

- Tesie()OHHAs CBS3b;

- IPOrpaMMHOE OOecreueHune sl OpraHu3aly KOH()EepeHINH.

OOyueHue 0OydarOUIMXCSl HMHBAIMIOB U OO0YYarOIUMXCS C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH
3/10pOBbSl  OCYILECTBIISIETCSI OCPEACTBOM INPUMEHEHHUS CIELUUANbHBIX TEXHUYECKHX CpEACTB B
3aBUCUMOCTH OT BHJa HO30JIOTHH.

[Ipu mpoBeneHuMM Yy4eOHBIX 3aHATUM 1O JAUCHUIUIMHE HUCIHOJB3YIOTCS MYJIbTUMEINNWHBIE
KOMIIJIEKCBI, 2JIEKTPOHHBIE YUeOHUKU U ydeOHbIe TOCOOUS, alalTUPOBAHHBIE K OIPAaHUYEHUSM 37J0POBbs
oOydJaronmxcs.

Jlex1noHHBIE ayTUTOPUU OOOPYHOBaHBI MYJIBTUMEIUUHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIOUIUMH YCUIIUTh 3BYK JIJIsl KATETOPUU C1a0O0CIbIIAMX 00yJaromuxcs, a
TaKXe NMPOEKLMOHHBIMU SKpaHaMH, KOTOpPbIE YBETUUNBAIOT H300paKEHHE B HECKOJIBKO pa3 U MO3BOJISIOT
BOCIPUHUMATh y4eOHYI0 HH(OPMaLIMIO0 00yJaloIUMCs ¢ HApYILIEHUSIMU 3pEHHUSL.

[Tpu 0OyueHuM UL ¢ HApYIIEHUSIMH CITyXa MCIIOJIb3YeTCs YCHIIUTENb CIyXa JUlsl CIaboCIbIIaux
moneit CyberEar momens HAP-40, momoraromuii oOydaeMbIM Jydllle BOCHPHUHHUMATh Y4YeOHYIO
UH(OPMAILIHIO.

OOyyaronecs € OrpaHHMYEHHBIMM BO3MOXXHOCTSIMH 37I0pOBbS, OO€CleueHbl MEYaTHBIMH H
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU pecypcamMu (IporpaMmbl, yueOHUKH, ydeOHbIe TOCOOUs, MaTepUalIbl
JUISL CaMOCTOSITEIbHON padoThl U T.1.) B opMax, aJanTHPOBAHHBIX K OTPAHUYEHHUSIM HUX 3/10pOBbS U
BOCTIpUATHS HHPOPMAITUH:

AJIS1 JIML ¢ HAPYIIEeHUsIMU 3PeHus:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B hopme aynuodaiina;

JJIS1 JIMLL ¢ HAPYIIEeHUsIMU cJIyXa:
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- B IeYaTHOH popme;

- B (hOpMeE IIEKTPOHHOTO JJOKYMEHTA;

JJIS1 JIMIL ¢ HAPYIIEHUSIMU OMOPHO-IBUTATEJILHOTO anmnapara:
- B Ie4aTHo# opme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

- B popme ayaunodaiina.
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Paznen 8. Meroauueckue ykazanus J1Jisi 00y4aroIUXcs 10 0CBOEHMIO M CIUTIMHBI
HucuumnuHa «MareMaTHKa» 3HAKOMUT CTYyJIEHTa C OCHOBAaMM MaTeMaTHUYeCKOro armapara,
HEO0OXOIMMOT'O IS PEIIEHUS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
AIITOPUTMUYECKOE MBIIILIEHHE, TOBBIIIAET OOLHN YPOBEHb MAaTEMATHYECKON KYJIBbTYpbI.
[Tpu n3yueHnn JUCUUIUTMHBI HEOOXO0AUMO:

— cdopMHUpOBaTh KOMIIETEHIIMM 00OYUYaIOIerocsi B 00JIACTH MPUMEHEHHUs] MaTEMaTHYECKIX METOJIOB U
CpEJICTB IPU PELICHUH MPUKIIATHBIX 33714,

— Ha TMpuUMepax MaTeMaTHYeCKUX OOBEKTOB W METOAOB MPOJEMOHCTPUPOBATH CHEHUPUKY
MaTeMaTUKH, HaydyuTb CTYJCHTOB NpuéMaM MCCIEJOBAaHUS M PpELICHUS MaTeMaTHUYECKU
(hopMaTM30BaHHBIX 3a/ay;

— chopMupoBaTh cucTeMy 0a30BBIX TEOPETUUECKUX 3HAHUHN CTY/ACHTOB IO BaKHOMY HAIIPABIICHHIO,
HaXOJAIIEMYCS Ha CThIKE 3KOHOMUKHU U MPUKIIATHON MaTEMATUKH;

— cdopMUpPOBaTh HABBIKU CAMOCTOATEILHOM PabOThl, OPraHU3alMH UCCIIEI0BATENLCKON pabOTHI.

Conepxkanne TUCHMIUIMHBI «MaremaTtuka» u3ydaercs B (opMe JIEKIMOHHBIX M IMPaKTHYECKUX
3aHATUN, OpraHU3alMM CaMOCTOSITENIBHOM paboThl cryaeHToB. Coxaep)kaHue ydeOHOro Marepuana
CTPYNIIUPOBAHO IO T€MaM, B KOTOPHIE BKJIIOYEHBI OCHOBHBIE IMOHSTHS, & TaKXKe BHJbI AESITEIbHOCTH,
o0s3aTenbHbIE A1 OCBOCHHUS CTYACHTaMU C IENbI0 MPUMEHEHHUS B MOCIEIYyIOIIeH esATeIbHOCTH
cnenuanucra. Jns moBeimeHus 3(QQeKTHBHOCTH mporecca OOyYeHHsI HCHOIB3YIOTCS BO3MOXKHOCTHU
MEXIMPEAMETHBIX CBSI3€i NUCUUIUTHHBI «MaTeMaTHKay ¢ APYTUMU AUCHUILTMHAMH.

[IpakTudyeckue 3aHATHS TMPOBOAATCS C LEIbI0 (HOPMUPOBAHMS KOMIIETEHIMA OO0YyJaromuxcs,
3aKperyiCHUs] TOMYyYEHHBIX TEOPETHMUECKUX 3HAHUW Ha JICKIHUSX U B MPOILECCE CaMOCTOSTEIBHOTO
U3y4eHUsd O0O0ydYarolMMMCS CIeUHaIbHOW JuTepaTyphl. llpakThueckue 3aHATHS MO JUCHUILIMHE
OpraHM30BaHbl HA OCHOBE MPHUHIMIIOB MaKCHMaJIbHOW BOBJIEYEHHOCTU CTYAEHTAa B IPOLECC U3yUYEHUS
MmaTepuaia. [Ipy moAroroBke K MpakTUYECKUM 3aHSATUSIM CTYACHTaM clieAyeT BHUMATEIbHO MOpadoTaTh
C TEKCTOM JICKIIMH, y4eOHBIM MaTepHajIOM PEKOMEHIyeMOro y4yeOHuKa, pa3o0paTh peleHne KIFYeBbIX
3a/1a4, BBINHCATh HEOOXOauMbIe (DOPMYIIbI, BBIIOJHUTH 33JaHUS JI1 CAMOCTOSITENILHOTO PEIICHHUS,
HOJIFOTOBUTH BOIIPOCHI, KOTOPBIE BbI3BAJIN 3aTPYHEHUS.

CamocrosrenbHas paboTa CTYACHTOB 110 AUCLHUILIMHE «MareMaTHkay 3aKJII04aeTcsl B 3aKperyieHUH
U YIJ1yOJIEHUU 3HAHUN M HaBBIKOB, MOJTYYEHHBIX HA JIEKUUAX U MPAKTUYECKUX 3aHATHUAX, TOATOTOBKE K
9K3aMeHY, a Takke B (POPMUPOBAHUH CAMOCTOSITEIbHOCTH B IIOMCKE U MPUOOPETEHUH HOBBIX 3HAHUM.

CTyzneHT JOJIKEH CaMOCTOSITENIbHO M3YyYUTh JOINOJIHUTEIbHBIA TEOPETUUECKUM MaTepuall, pelinThb
IIpeJUIOKEHHBIE 3a1aun. Eciny TeopeTndyeckuil MaTepual 1o ONnpenea€HHON TeME YaCTUYHO PacCMOTPEH
Ha JIeKIUHU, TO CTYAEHT JAOJDKEH MNpopadoTaTh €ro, JOMNOJIHHUTH (MCIONb30BaTh JMUTEPATypy H3
NPUBEJEHHOTO CIIMCKA, a TAK)KE PYKOBOACTBOBAThCS YKA3aHUSAMH M PEKOMEHAALMIMU IpenoaBaress) u
pPELINThb BCe MPEI0KEHHBIE 3aJaUH.

[TpopaboTka NPOIIEHHOrO JIEKIMOHHOIO MaTepHuaja sBiseTcs Haubojee BaXXHBIM BHUAOM
CaMOCTOSITENbHOM paboThl. YeM riy0xe U MosiHee mpopadoTaH MaTepuas, TeM JIET4Ye MPHU BBITOJIHEHUU
JIPYTUX BHUJOB CaMOCTOATENbHOM paboThl. Cuctematuueckas, peryispHas paboTa HaJl HpPOiIeHHBIM
JEKIMOHHBIM MaTepuajoM, HauWHas C MEpBOro 3aHATHUS, SBJISIETCS HEOOXOAMMBIM YCIOBHEM JUIS
NOHMMAaHHS MaTEPUAJIOB MOCIENYIOINX JIEKIIMHA U YCBOSHHUS MaT€pUAJIOB IPAKTUUECKUX 3aHATHH.

B xo1e moAroToBKH Ka)10ro BOIpoca HE0OOX0AUMO KpaTKO, CXeMaTUYHO 3aMKCUPOBAaTh OCHOBHBIE
HOJIOKEHHUS U Te3HChl OTBETa, (GOPMYIMPOBKH, 3amucaTb (GOpMyssl U CUMBOJIBI B TeTpaap anst CPC,
pemuTh 3a7aun. Borpocsl, BbI3BaBIINE 3aTPYyAHEHUS IIPU CAMOCTOATEIbHOU paboTe, HYKHO 3anmucaTh U
3a1aTh UX npenozasarento. CloKHbIE BONPOCH MOKHO BBIHECTH Ha OOCYXKIEHHE Ha MPAKTUYECKOE
3aHSATHE WM Ha WHAWBMIyallbHblE KOHCYyJIbTauuu. I[IpuBeTcTByeTCs CHOCOOHOCTH Ha OCHOBE
NOJYYEHHBIX 3HAaHUN HaXOJUTh Haubosee 3(pPeKTUBHOE peleHre MOCTaBIEHHBIX TPOOJIEM.

s moAroTOBKM K 3au€Ty, SK3aMEHY CTYAEHTaM CIEIyeT CaMOCTOATEIbHO M3YyYUTh HEKOTOphIE
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.

Pe3ynbTaThl MHAMBUAYATbHONW 3K3aMEHAIIMOHHOM pabOTHI OLIEHMBAIOTCS C YYETOM TEOPETHUECKUX
3HAaHUH 10 COOTBETCTBYIOIIMM pPa3JielaM JAUCHUIUINHBI, TEXHUKH BBIMOJIHEHUS paboThl, 0ObEKTUBHOCTH
1 000CHOBaHHOCTH ITPUHUMAEMBIX PelleHUH B mpoliecce padoThl C TaHHBIMU, KauecTBa 0(hOpMIICHUSI.
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B xonme ydeOHOro mporiecca MpOBOIUTCS TEKYIIUNW KOHTPOJb, CIIOCOOCTBYIOIIUN TMOBBIIICHUIO
3 PEeKTUBHOCTH W KadecTBa BCEX BHUJIOB YUYEOHBIX 3aHATHUM, BKIIOYAs CaMOCTOSTEIBbHYIO paboTy
CTY/ICHTOB.
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Y4yeOHO-MeTOANYECKOE U3JaHNE

Pabouast nporpamMma yueOHON JUCIUTIITMHBI

MareMaTHuKa

(Haumenosanue oucyuniuHvl 8 COOMeemcmeauuy ¢ yueOHvim
N1aHOM)
I'enepanoBa UnHa AjiekcaHIpPOBHA

(©amunus, Umsa, Omuecmso cocmagumens)
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