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Pa3nen 1. Opranu3anuoHHO-MeTOAMYECKUI pa3ien

1.1. LHean ocBOeHUSI TUCUUIJIMHBI

JucuunnuHa «KMaTtemaTuka»BxoauT B «O0s3aTe/IbHYI0» YacTh JAUCLUUIUIMH NOATOTOBKU
B1.0.06006y4aronuxcst o HarmpasieHHo moaArotoBkn«09.03.03 Ipukiaagnas nHdopmaTuka,
HANPaBJEHHOCTH (MPo¢uiib) «MeHeTKMEHT B 00,1aCTH HHGOPMALMOHHBIX TEXHOJOTHII».

[esbr0 TUCHMILINHEI ABJIsIeTCst GOpMHUpOBaHUE KoMmeTeHumii (6 coomsemcemeuu ¢ @PI'OC
BO u mpebosanusmu K  pesyibmamam — OC80€HUSL — OCHOBHOU  NPOQPeCcCUOHATbHOU
obpaszoseamenvrotl npoepammsl (OI1OI1 BO)):

YK-1 CrnocofeH ocymecTBIATh MOMCK, KPUTHYECKH aHAJIM3 M CHHTe3 MH(opManum,

NPUMEHSITh CHCTEMHBIH IMOIX0/1 /IJIsl pellleHHs MOCTaBJeHHbIX 32/1a4,
Jeckpunmopul ynueepcanbuvix Komnemenyui:

YK-1.1 Cnoco0eH onpeneuTh BO3MOKHbIE BADHAHTHI pellieHUs 321a41, OLlEHNMBasi UX

AOCTOMHCTBA M HEJOCTATKH, OCYIIECTBUTH JI€KOMIIO3ULUIO 321a4U Bbl/eJIsIs1 ee Da30Bble

COCTABJIAKOIIHUE

YK-1.2 Cnoco0eH BbIIBUTH €CTECTBEHHO-HAYYHYI0 CYIIIHOCTH MP00JieM, BO3HUKAIOLIUX B
xo/e npogecCHOHATBHOM J1esITeJJbHOCTH M NPUBJIeYD I UX PELICHUsS COOTBETCTBYOLIMI

CHCTEMHBIN MOIAX0/

[lepeuncnenHple KOMIETEHIMHU (DOPMHUPYIOTCS B IMPOLECCe JOCTIKEHHS HWHAMKATOPOB

KOMIIeTeHIUI:

O06001meHHas TPyAOBas

Koa u HamMeHoOBaHue

Koa u nHammenoBanue

GyHkuus/ Tpynosas JeCKpUNnTopa HHAUKATOPA J10CTUKEHU S
byHkuus KOMIIeTEeHIM i kommnerenuuii (u3 I1C)
nC 06.012 Menenxep | YK-1.1 Cnocoben 3naem
NPOAYKTOB B obJsactu | onpeneautb Bo3mMoxkHble | MJI-1 YK- 1. 11IpuHummnst
HH(pOpPMaLIHOHHBIX BApPUAHTHI pelieHust OpraHu3aly UCCIEeTI0OBaHUN ISt
TEXHOJIOTH i 3aJla4yu, OLlEeHUBasi UX MOMCKA, BHIPAOOTKU U

C VYnpasiaenue cepueit UT-
NPOAYKTOB M TPYyNINoOd HX
MeHeIKePOB

C/01.6 3aka3 TEXHOJIOTMYECKUX
uccienoBanuii qis cepuu UT-
MPOJYKTOB U aHAJIU3 UX PE3YJIbT

JOCTOMHCTBA U
HeJI0CTaTKH,
OCYIIECTBUThH
JEeKOMITIO3UIIMIO 3a1a4UH
BbIJIeJISIA ee 0a30BbIe
COCTaBJISIIOIIIHE

YK-1.2 Cnocoben
BBISIBUTH €CTE€CTBEHHO-
HAYYHYI0 CyIIHOCTH
npooJeM, BOSHUKAIOIIM X
B X0/1e
npodeccuoHAIbLHOM
JeATeJIbHOCTH B
NpHUBJIeYb JJIs UX
peuieHust
COOTBETCTBYIOLIUI
CHUCTEeMHBIH MOIX0/

MIPUMEHEHHUSI HOBBIX pEIeHUN B
cthepe UTC/01.6

N/1-2 YK- 1.2 Ucrouynuku
nHpopMaru, HeoOX0MMOM JTst
poheCCUOHATBHON
nesarensaoctu C/05.6

Ymeem

NJI-3 YK- 1.1 Pa3zpabarbiBath
TEXHUYECKHUE 3aJIaHUs Ha
ucciaenoBanusC/01.6

N1-4 YK- 1.2I1poBoauTh
OIICHKY [IEHHOCTH TE€XHOJOT A,
NT-npoayKToB U OpraHu3anui
KaK TOTCHITHAIbHBIX aKTHBOB
JUISL IPUOOPETEHUS C IIENBIO
passutus cepuu UT-
npoayktoBC/09.6

Hmeem nasviku u (unu) onvim:
NJI-5 YK- 1.11TocranoBka
3a/1a4d Ha TEXHOJOTUYECKHE
uccienoanusiC/01.6

NJI-6 YK- 1.2CucremaTtu3anus
pPE3yIbTATOB TEXHOJIOTUYECKUX




| | nccnenopanmiiC/01.6

1.2. MecTo nucnumimnasl B crpyktype OIIOII BO
HanpasJieHus noAroroBkM «09.03.03 Ilpukinagnas nagopmMaTnka, HaNPaBJIeHHOCTH
(mpo¢pnib) «MeHeIKMEHT B 00J1acTH HHPOPMALMOHHBIX TEXHOJIOTHID)»

IpeamecTByomme AUCHUILINHBI
(IMCUMILIMHBL, H3yYaeMble Napa/uiebHO)

Z

Hocaexywimme JTUCHUNINHBI

2 3

HNudopmaruka Meronbl IPUHATHUS YIPaBICHUYECKUX PEIICHUN

Jloruka CraTucTtuka

MaremaTruyeckuil aHaIu3 U MOJEITMPOBAHUE

DKOHOMHKO-MaTeMaTHYECKHE METOAbI 1 MOACIIN

MaremaTudeckue MCTO/JIbI B YIIPABJICHUH

MaxkpOo’KOHOMHUKaA

duHaHCOBBIN aHAIN3

O NG WINIF -

busnec-nnanupoBanue

Crparernyeckuii MEHEKMEHT

Tlocrneoosamenvrocmo qbopMupoeaHuﬂ KOMI’lemeHI/;MZZ 6 VKA3AHHbIX OucuunﬂuHax mooncem
ObIMb USMEHEHA 6 3A8UCUMOCHIU Om gbOprl u Ccpoka o6yueuuﬂ, a makKokre npenodaeaﬂuﬂ C
UCnojlb3o6dHuem ducmaHquHHblx mexHoI02Ul o6yueuuﬂ.

1.3. HopmaTuBHasl JOKyYMEHTALM S
Paboyas nmporpamma y4eOHONW IUCHUILIMHBI COCTaBIEeHA HA OCHOBE:

- deneparbHOTO  TOCYAAPCTBEHHOTO  00miero  mpodeccuoHaabHOTO  00pa30BaTEIBLHOTO
CTaHJapTa BhICIIEro oOpa3oBaHusa 1o HampaieHH009.03.03 IlpuxkiaaaHas uHdpopmaTHKa ,
HaNnpaBJeHHOCTDh (Mpopuiib) «MeHeIKMEHT B 00/1aCTH HHPOPMALMOHHBIX TEXHOJIOTHil» ;

- ydyeOHOro 1iaHa HampaBieHuss noarotoBkd 09.03.03 IlpuxkaaagnHasa wuHdopMaTHka,
HanpaBjieHHOCTh  (mpodmiab)  «MeHeq:KMEeHT B 00JacTH  MH(OPMANMOHHBIX
TexHoyorniin2022 rona Habopa;

- o0Opa3sma paboyeit mporpamMmbl yueOHO# auctmmuinHb (ipuka3 Ne 113-O ot 01.09.2021 1.).




Pasznen 2. Temaruueckuii mjiaH

Ounas ¢popma 00ydeHus (IOJHBII CPOK)

Tema IUCHUILINHBI

TpyroeMkocTh

Bcero

Ay}II/ITOprIe 3aHATHUSA

J

I3 (JI3, C3) CPO

Kox nnaukaropa u
AecCKpUNnTopa
AOCTHIKEHU S
KOMIIeTEeHI U

4

5 6

7

Martpuiipl ¥ onpeneuTeNn

10

WI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
WUJ-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

Cucrema IMHEHHBIX
IMeOpanIecKuX YpaBHEHHH.

10

NJ-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OneMeHTHI BEKTOPHON anreOpsl

10

W1 YK-1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
W2 YK-1.2
W4 VK- 1. 2
W16 VK- 1. 2

Muorounensl. KoMiiekcHbIe
e 17 (v 7

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

JIuHelHbIe 0TOOpaYKEHHS

10

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
V-2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

OJIeMEHTHI aHANTHYECKON
TCOMETPHU.

10

W1 VK-1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
UJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

OYHKIMY OTHOU

JCACTBUTEIbHON IEPEMEHHON

10

N1 VK- 1.1
WJI-3 VK- 1.1
UJI-5 VK- 1.1
WUJI-2 VK- 1.2
W4 YK-1.2
WJ-6 VK-1.2

[penen GpyHkmTH.
HenpepbiBHOCTB (pyHKIIHNL.

10

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 YK-1.2
WJ-6 VK-1.2

JuddepertmansHoe
MCUHCIICHUE (DYHKIIMI OTHOM
MIEPEMEHHOIL.

12

V-1 YK-1.1
W3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2




10

HWHterpanbHOe ncuncieHue
(HeonpeeIeHHBIN HHTErpaJ,
OIpEZIENICHHBIN MHTErpasl U ero
TIPHIIOYKEHIIS)

12

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
-2 VK- 1.2
-4 VK-1.2
WJI-6 VK- 1. 2

11

JuddepeHimanbHbie
YpPaBHEHUSL

10

NI-1 VK- 1.1
-3 VK- 1.1
WJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
WJI-6 VK- 1. 2

12

Psanpl

10

NI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
-4 VK- 1.2
WJI-6 VK- 1. 2

13

DYHKIIMN HECKOJIBKHAX
MIEPEMEHHBIX.

10

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
-4 VK-1.2
WJI-6 VK- 1.2

14

Cityyaiinble coObITHS

10

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

15

Cry4aifHble BEJTMUHHBI

10

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
V-2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

16

OneMeHTEI MATEMaTHYECKOH
CTaTHUCTHKA

10

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

Bua npomeskyTouHoii
aTrrectauum (JK3aMeH)

+(54)

Hroro

216

32

32

98

3aouHan ¢opma 00yueHus (MOJHBINA CPOK)

Tema TUCHNIINHDBI

TpynoemMKocTb

Bce
ro

AyIUTOpPHBIE 3AaHATHS

JI

I3 (JI3, C3)

CPO

Koa ungukaropa n
AeCKpUNTopa
JOCTHKEHH S
KOMIIeTeHIu

4

5

7

Marpuiipt 1 OpeIeNiTeT

14

12

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2

CucreMa TMHEHHBIX
anreOpanvecKrX ypaBHEHUH.

16

12

V-1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
V-2 VK-1.2




WI-4 VK-1.2
WUJI-6 VK- 1.2

OneMeHTBI BEKTOPHOH anreOpbl

12

12

WI-1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
-2 VK- 1.2
-4 YK-1.2
UJI-6 VK- 1.2

Muorowiensl. KoMiniekcHbIe
YHCIIA.

11

11

NI-1 VK- 1.1
UJ-3 VK- 1.1
UJI-5 VK- 1.1
UJ-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

Jluneiinbie oToOpakeHHs

12

12

WI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
UJ-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

DIIeMEHTHI AaHAJIMTHYECKON
TEOMETPHH.

12

12

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

DYHKIMHU OTHOM JEICTBUTEIHLHON
[IEPEMEHHON

12

12

W1 YK-1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
W2 YK-1.2
W14 VK- 1. 2
W16 VK- 1.2

[penen GyHkrwm.
HenpepbBHOCTE (hYHKIHH.

14

12

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

JTnddepeHimaabHOe HCUHCIICHTE
(bYHKIMH OITHOM TTePEMEHHOM.

14

12

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
V-2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

10

HuTterpanbHoe ucuucieHue
(HeOTpEIEITIeHHBII HHTETPaJl,
ONpENEICHHBIN HHTErpal U €ro
TIPIIIOKEHTIS)

14

12

W1 VK-1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

11

JnddeperrmanbHbie ypaBHEHUSL.

12

12

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
V-4 YK-1.2
WJ-6 VK-1.2

12

Pamel.

12

12

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2

13

¢)YHKI_II/II/I HECKOJIBKUX
TICPECMCHHBIX.

12

12

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
V-2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2

14

CirydaiiHpie cOObITHS

16

12

W1 VK-1.1




WI-3 VK- 1.1
WJ-5 VK- 1.1
WJ-2 VK- 1.2
-4 VK-1.2
WJI-6 VK- 1. 2

15

CityyaiiHble BeJTMYMHBI

12

12

WI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

16

OneMEHTBI MATEMATHYECKOH
CTATUCTUKA

12

12

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

Bua npomeskyrouHoit
arrectanuu (JK3amMeH)

+9)

Hroro

216

12

4

191

3aounas popma o0yuenus (yckopenHoe o0yuenue Ha 0aze CIIO)

Tema TUCHUIINHBI

TpyroemkocTh

Bce
ro

AyAUTOpPHBbIE 3aHATHS

J

3 (J13, C3)

CPO

Kong
HHIUKATOPA U
JAecKpUnTopa

JOCTHKEHH S
KOMIIeTeHIInii

7

Martpuiipl ¥ onpeneuTend

14

12

VA1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

Cucrema TMHEHHBIX
anreOpanvIecKrX ypaBHEHMI.

16

12

W1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 VK-1.2
WJ-6 VK-1.2

OJleMEeHTHI BEKTOPHOH aJreOphbl

12

12

W1 YK-1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

Muorowiensl. KoMiiekcHbIE
YHCIIa.

11

11

W1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2

JluneitHpie oToOpaskeHNs

12

12

V-1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2

ONeMEeHThI AHATIUTAYECKON
TEOMETPHUH.

12

12

V-1 YK-1.1
W3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2




@yHKLMN OHOM JEHCTBUTENBHON
TIEPEMEHHOMN

12

12

nJ-1 ¥yK-1.1
nJa-3 ¥K-1.1
nJ-5 ¥K-1.1
nJ-2 YK-1.2
nJ-4 yK-1.2
nJa-6 YK-1.2

penen Qpynxumu
HenpeppiBHOCTD (hyHKIHMY.

12

12

na-1 yK-1.1
NA-3YK-1.1
NA-5YK-1.1
NA-2 YK-1.2
na-4 yK-1.2
NA-6 YK-1.2

JTuddepenipanbHOe HCUKCIIEHHE
(hYHKIMM OJTHOM TTepEMEHHOM.

12

12

na-1 yK-1.1
NA-3YK-1.1
NA-5YK-1.1
NA-2 VK-1.2
NA-4 YK-1.2
NA-6 YK-1.2

10

HuterpanbHOe ncUrceHe
(HeoTpeIeIeHHBII HHTErPal,
OIPENEIICHHBIN HHTErPal U €0
TIPUJIOKEHMS )

14

14

na-1 yK-1.1
NA-3YK-1.1
NA-5YK-1.1
NA-2 VYK-1.2
NA-4 YK-1.2
NA-6 YK-1.2

11

JnddepenimanbHbie ypaBHEHHSL.

12

12

NA-1 VK-1.1
NA-3VK-1.1
NA-5VYK-1.1
NA-2 VK-1.2
NA-4 YK-1.2
NA-6 YK-1.2

12

Pane1.

12

12

NJa-1YK-1.1
Na-3 YK-1.1
NJ-5YK-1.1
Na-2 YK-1.2
Na-4 YK-1.2
NI-6 YK-1.2

13

DyYHKIMN HECKOIIBKUX

TICPEMEHHBIX.

14

12

WJa-1YK-1.1
Na-3 YK-1.1
NJ-5YK-1.1
Na-2 YK-1.2
-4 YK-1.2
N6 YK-1.2

14

Crtygaiiabie cOOBITHS

14

12

WJa-1YK-1.1
-3 YK-1.1
NJ-5YK-1.1
Na-2 YK-1.2
nja-4 VK-1.2
-6 VK-1.2

15

CityyaiiHble BETMYMHBI

16

14

na-1 yK-1.1
na-3 vk-1.1
NA-5YK-1.1
na-2 VK-1.2
nja-4 VK-1.2
nja-6 VK-1.2

16

OJIeMEHTBI MATEMaTHIECKOM
CTaTUCTUKHU

12

12

nJ-1 ¥K-1.1
NJa-3 YK-1.1
nJ-5 ¥K-1.1
Na-2 YK-1.2
Na-4 YK-1.2
N6 YK-1.2

Bua npomeskyTrouHoit
arrecrannu (JK3aMeH)

+(9)

Hrtoro

216

10

195




3aouHas ¢popma o0yueHnns (yckopeHHoe o0ydyeHue Ha 6aze BO)

TpyroeMkocTh

Kog
HHAMKATOPA U
AEeCKPHUIITOPA

JOCTHKEHHU A
KOMIIEeTEeHIIU M

AYIUTOPHBIE 3aHATHUS

Tema TUCHUIIINHDBI Bce

ro | J cro

13 (JI3, C3)

7

Martpuiipl 1 onpenenuTenn

14

12

UI-1 VK- 1.1
NJ-3 VK- 1.1
WJI-5 VK- 1.1
-2 VK-1.2
-4 VK-1.2
WJI-6 VK- 1. 2

Cucrema TMHEHHBIX
anreOpayecKnux YpaBHEHHUI.

16

12

NI-1 VK- 1.1
WUJ-3 VK- 1.1
WJI-5 VK- 1.1
UJ-2 VK-1.2
-4 VK-1.2
WJI-6 VK- 1. 2

OneMeHTHI BEKTOPHON anreOpsl

12

12

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

Muorowiensl. KomruiekcHbie
qucia.

11

11

W1 VK- 1.1
W3 YK-1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

JlumeitHbIe OTOOpaKCHIS

12

12

W1 VK- 1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 VK-1.2
WJ-6 VK- 1.2

OJIeMEHTHI AHANTHYECKON
TEOMETPHH.

12

12

VA1 VK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
V-2 VK-1.2
V-4 VK-1.2
WJ-6 VK-1.2

OYHKIMY OTHOH IEHCTBUTEIBHOM
MIEPEMEHHON

12

12

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ1-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

[pemen GpyHKmTH.
HenpepbiBHOCTD (DyHKIIHNL.

12

12

N1 VK- 1.1
WJI-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 YK-1.2
WJ-6 VK-1.2

JnddeperimanbHoe rcuricenne
(hYHKIMV OJTHOM TTepeMEHHOM.

12

12

V-1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
W4 YK-1.2
WJ-6 VK-1.2

10

WnarerpansHoe ncuricnenne
(HeompeeIIeHHBIN UHTETPAJL,
OIpEIENICHHbIN MHTErpai U ero
TIPHIIOYKEHHS)

14

14

V-1 YK-1.1
WJ-3 VK- 1.1
WJ-5 VK- 1.1
W2 VK-1.2
V-4 VK-1.2

11




WJI-6 VK- 1. 2

JnddepeHimanbHbie ypaBHSHUSL. U-1 YK-1.1
WJI-3 VK- 1.1

WJI-5 VK- 1.1
1 12 12 WJI-2 VK- 1.2
WJI-4 VK- 1.2
NJ-6 YK-1.2

Psanpl WJ-1 YK-1.1
NJ-3 YK-1.1

-5 YK-1.1
12 12 12 WJI-2 VK- 1.2
-4 YK-1.2
NJ-6 YK-1.2

@YHKLMN HECKOJIBKHAX WJ-1 YK-1.1

TIEPEMEHHBIX. WA-3 VK-11

WI-5 VK- 1.1
13 12 12 WJI-2 VK- 1.2

WJI-4 VK- 1.2
WI-6 VK- 1.2

Citygaiiabie coOObITHS WUa-1 YK-1.1
WJI-3 VK- 1.1

W5 VK- 1.1

14 16 2 2 12 WUJI-2 VK-1.2
WUJI-4 VK-1.2
NI-6 YK-1.2

Cry4aiiHble BEJTMUHHBI WUI-1 YK-1.1
NA-3VK-1.1

NA-5VYK-1.1
15 16 2 14 WUJ-2 VK- 1.2
WUJ-4 VK-1.2
WJI-6 VK- 1.2

OneMeHTBI MATEMaTHUYECKOM na-1 VK- 1.1
UA-3 VK-1.1
crath U-5 VK-1.1

16 12 12 W2 VK-1.2
W4 VK-1.2
WJ-6 VK-1.2

Bua npomeskyTouHoi +9)
aTrrectauum (JK3aMeH)

Hroro 216 8 4 195

Pa3nen 3. Conep:kanue Q1M CUUTIITHHBI
3.1. Conepxanme TUCUMIIIMHBI

Pasnen 1. JIuneiinas aareopa c 3jieMeHTAMH AHAJIMTHYECKOH reoMeTPpHH

Tema 1.1MaTpuubl ¥ onpeaeJTuTeIn
Martpunpl. Buasl marpun. Onepauuu Hajg Marpunamu. OmnpenenuTesnd M UX cBoiictBa. MUHOpBI U
anrebpanydeckue JONOJHEHUs. BbIuncienue onpeaenuresnei n-ro nopsaka.
OObpatHas matpuna, e€ cBoiictBa. HeoOxomumoe u AOCTATOYHOE YCIOBHE CYIIECTBOBAHUS OOpaTHOMN
MaTpHUIllbl. AJTOPUTM BBIUUCIIEHUSI 0OpaTHOW MaTpuilbl. Panr matpuipl. PaHr cTyneH4aToi MaTpHIIbL.
HeusMeHHOCT, paHra mpu DIEMEHTApHBIX MpeoOpa3oBaHUsX MaTpuiel. Kpurtepuii muHelHOU
HE3aBHCHUMOCTHU CTPOK (CTOJIOIOB) MaTpHIlbl. TeopemMa O paHre MaTpHIIbI.

Tema 1.2. Cucremsl TuHeHBIX anredpanyeckux ypasHenui (CJIAY)
Cuctembl JNHHEHHBIX anreOpanyeckux ypaBHeHUH. OcCHOBHbIE MOHATHSA. CHCTEMBI N JIMHEWHBIX
ypaBHEHHUH ¢ n nepeMeHHbIMU. MeToa oOpaTHoi MaTpuiel. Meton Kpamepa.
Merton 'aycca. CucteMbl m JINHEHHBIX YpaBHEHUH ¢ n iepeMeHHbIMU. Teopema Kponekepa-Kanemm o
COBMECTHOCTH CHCTEMBI YPABHEHUM.
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OpHoponHasi cuctema JMHEWHBIX YpaBHEHMH, €€ cBoiicTBa. DyHJaMeHTalbHas CUCTEMa PELICHHH.
Teopema o0 QyHIAaMEHTANIBHBIX pEIIEHUSIX OJHOPOAHOW cHucTeMbl. OOImee pemeHne CHCTEMbI
HEOJHOPOIHBIX JIMHEMHBIX YPABHEHUH.

Mogens JIeoHTbEBAa MHOrOOTpacieBOd 3KOHOMMKH. lIpomykrtuBHble Moaemu JleontseBa. Kpurepuu
IIPOTYKTUBHOCTH.

Tema 1.3 DJieMeHTbI BeKTOPHOM ajredpbl
CkansipHble M BEKTOpHbIE BeIM4MHBL. JIMHeElHble omepanuu HaJ Bekropamu. KoopanHaTbl BEKTOpA.
VYron mexay 1Byms BekTopamu. [Ipoekunsi BEKTopa Ha OCh ¥ COCTABJIAIOIIAsl BEKTOPa IO OCH. BeKTopbI
B TpEXMEPHOM IHpocTpaHCTBE. Pa3nokeHune BEKTOpa Ha COCTaBISIONIME IO OCAM KOOpJHUHAT.
Hanpasnstomue kocunycel BekTopa. OpToHOpMHpPOBaHHBIHN 0a3uc.
YcioBre KOJUTMHEAPHOCTH JIBYX BEKTOPOB.
CkansipHoe NpPOU3BEJICHHE BEKTOPOB W €ro CBOMCTBAa. BekTopHOe mnpousBeneHue, €ro CBOICTBa.
CMmenianHoe TMpou3BeleHUE TPEX BEKTOPOB, €ro CBOMCTBA, TIE€OMETPUUYECKUH CMBICH. YCJIOBUE
KOMILTAaHAPHOCTU TPEX BEKTOPOB.
[ToHsiTHE NTMHEWHOrO BEKTOPHOIO MPOCTPAHCTBA. BekTop B N-MepHOM mnpocTpaHCcTBE. JIMHEHas
3aBHCHUMOCTh M HE3aBHUCHUMOCTh BEKTOpOB. Pa3MepHOCTb M 0a3uCc BEKTOPHOTO IPOCTPAHCTBA.
Paznoxenue Bekropa mo Gaszucy. Matpuia mepexoga K HOBoMY Oa3ucy W ee cBoicTBa. JInHelHbIe
noAnpocTpancTea.  EBkimIoBo mpocrpancTBo. CBoMCTBa JMHBI BeKTOpa. OpTOHOPMHMpOBaHHAs
cucTtema BEeKTOpoB. OpTOroHajgbsHOE JOMOJHEHHE, €r0 CBOMCTRA.

Tema 1.4Muorowienbl. KomiiekcHsbie yncia. (J1eMeHThI BbICIIEH ajaredpbl)

Mmuorounensl. JleiictBus ¢ MHOrowieHamu. Cxema ['opHepa.

Kommnekcusie uncia. OcHoBHbIE onpeneneHus. KomiuiekcHas miocKoCTb.

AnreOpandeckass (popma KOMIUIEKCHOTO 4ucia. JIGMCTBUS ¢  KOMIUIEKCHBIMH — YHCIIAMH.
Tpuronomerpuueckas gopma koMiuiekcHoro yucia. [lokazarenbHas (Gopma KOMIUIEKCHOTO YHCTIA.
CreneHb KOMIUIEKCHOTO yncia. KopeHb N-il CTeneHn u3 KOMIIEKCHOTO YHCIIA.

Tema 1.5 JIuneiiHble 0TOOpPaKeHUS

Jluneitnpie otoOpakeHus. OCHOBHBIC MOHATHA. JIMHEHHBbIE OMEpaToOpbl M MX CBOMCTBA. MaTpHIlbl
orepaTopa B pa3HbIX Oa3ucax.

CoOcTBeHHBIE BEKTOphl M COOCTBEHHbIE 3HAYEHHUS JHHEWHOro ormepaTtopa. HesaBucuMoCTb
coOCTBEHHBIX BEKTOPOB. CUMMETpUUHBII oniepaTtop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
Ksagparuunsie ¢opmel. [IpuBenenue kBajapaTudHod (OpMbI K KaHOHHMYECKOMY Buuy. Kpurepuit
CunbBecTpa.

Tema 1.6 DjieMeHTHI AHAJIMTHYECKOM reOMeTPUH

[Ipsimas Ha MIIOCKOCTH. YpaBHEHHE NMPSAMOU ¢ YrioBbIM Koadduipentom. OOIiee ypaBHEHUE TPIMOit
W €ro 4acTHble ciydyau. TodYka IEpecevyeHUs NpPSAMbIX. YpPABHEHHE MPSIMOM, MPOXOIAIIEH udepes
JAHHYIO TOYKY B 3aJaHHOM HAaNpaBJICHUU. YPaBHEHUE ITydyKa NPSIMbIX. YPAaBHEHUE NPSIMOM,
MPOXOJAIIel 4Yepe3 JIBE JaHHbIE TOYKU. BbluncieHue yria MexXIy IBYMS MPSMBIMH. Y CIOBHS
MapajuieIbHOCTU U NEPIEHIUKYISIPHOCTU ABYX NPSIMBIX. PacCTOsIHME OT TOUKHU 10 MPSIMOM.

Kpusbsie BTOporo mopsiaka. OKpyKHOCTh, JJIHIC, Tunepbona u mapabona (UX CBOMCTBA H
KaHOHHMUYeckue ypaBHeHHs). [IpuBeneHue oOmero ypaBHEHHS KPHUBOW BTOPOTO TMOpPSKA K
KaHOHUYECKOMY BUY.

[Inockoctb. YpaBHeHHe noBepxHOCTH. HopmanbHBI BEKTOpP IMJIOCKOCTH. YpPaBHEHHUE IIOCKOCTH,
MPOXOJAIIel yepe3 AaHHyI Touky. OOlee ypaBHEHHE TIIOCKOCTH W €r0 YacTHhIE CIydad. YTOl
MEX/y TUIOCKOCTSMHU. Y CJIOBUS MAPAIETbHOCTA U MEPHEHAUKYISIPHOCTU JIBYX IJIOCKOCTed. Touka
MEPECEUCHUS TPEX MIOCKOCTEN.

[Ipsmas B mpoctpanctBe. OOmme ypaBHeHHs npsMol. BekropHoe ypaBHEHHE MPSIMOIL.
[Tapamerpuueckue ypaBHeHUs mpsMoil. KaHoHMuYeckue ypaBHEHHUs NPSAMON. YPaBHEHHUS HPSIMOH,
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MPOXOJSIIECH 4Yepe3 JBE TOYKH. YTOI MEXIY ABYMs IpPSAMBIMHU. YCIOBUS NapaUICIbHOCTH U
MEPIEHIUKYIAPHOCTH IPAMBIX.

IIpsiMast ¥ MIIOCKOCTH B IPOCTPAHCTBE. Y CIOBUS NAPAIUICIIBHOCTH U NEPIICHIUKYIISIPHOCTH MPSIMOH U
IJI0CKOCTU. TOYKa rnepecedyeHus NpsiMOi ¢ TUIOCKOCThIO. PaccTosiHue OT TOUKH 10 MIOCKOCTH. [Tyqok
MJIIOCKOCTEH.

Pazgen 2. MaremaTnyecKuii aHaIu3
Tema 2.1. @DyHKIMHU 0HOM AelicCTBUTEIbHON NepeMeHHO

[Tonsitue MHoxecTBa. Jlornueckue cumBoiibl. Onepanuu HaJl MHOXKECTBaMU. UMCIIOBbIE MHOKECTBA.
[lonsatne ¢ynkumuu. CrnocoObl 3amanust ¢yHkuuil. OcHoBHBIE cBoHcTBa (yHKIMHA. OCHOBHBIC
JIIEMEHTapHbIe (PYHKIUHU U X TPAPUKH.

Onementapabie (pynkuun. OOpatHas ¢yHkuua. CnoxHas ¢Gyakiua. Kmaccudukanus yHKmid.
[IpeoOpazoBanue rpapukoB. HesBuble ¢yHkuuu. DyHKIUM, 3aJaHHbIE MapaMEeTPUUECKH U B
MOJIAPHBIX KOOPJMHATAX.

Tema 2.2 Ilpenen pynxkuuu. HenpepbiBHOCTD GyHKIMA
[Ipenen 4McIOBOM NOCIIEIOBATENIBHOCTH M €r0 I€OMETpUYECKHH CMbIca. [Ipeaen MOHOTOHHOM
OrpaHUYeHHOHN mnocienoBarenbHocTH. YUncno e. Harypanbuble norapudmsel. Ilpenen ¢yHkuuu B
0ECKOHEYHOCTH U B TOuKe. OTHOCTOPOHHUE NPEeIIbl PYHKIUH.
beckoneuno manbie ¢pynkunu. Orpanndensble GyHKIMU. beckoneuHo Oosbiine (GyHKIUHU U UX CBS3b
¢ 0ECKOHEUHO MaJIbIMU (PYHKLIHSIMHU.
OcHoBHBIE TeEopeMbl O mnpenenax. I[Ipu3Hakm cymecrtBoBanus mpexnena. IlepBelii ¥ BTOpOH
3aMmeuarenbHble npenenbl. CpaBHeHHE OECKOHEUHO MajblX (YHKUMN. DKBUBaJIEHTHbIE OECKOHEYHO
MaJible (PYHKITHH.
HenpepbsIBHOCTh pyHKIIMM B TOUKE U Ha cerMeHTe. Touku paspbiBa U MX kiaccugpukamus. Onepanyn
HaJl HenmpepbIBHBIMU (yHKIUAMH. HempephIBHOCTH 31eMeHTapHbIX (QyHKIMH. OCHOBHBIC CBOWCTBA
HENPEepbIBHBIX (QYHKIUH.

Tema 2.3/{lud depennuanbHoe ucuucienue GyHKUMA OJHON MepeMeHHOM
[Ipupamenue aprymeHTa U npupaiieHue GyHKUUU. 3a1auu, NPUBOASIINE K MOHITUIO MPOU3BOTHOM.
Omnpenenenue mpousBoaHol. Juddepenmmupyemocts QyHknu. ['eoMeTpuyeckuii U MEeXaHUYCCKUI
CMBICIT TIPOM3BOIHOM. 3aBUCUMOCTh MEXAYy HENPEPHIBHOCTHIO U AUPHEPEeHIHPYEMOCThIO (DYHKITHH.
[IpaBuna muddepennmpoBanus. IlpousBomHas cioxkHON W 00patHOM ¢yHKIUA. [Ipon3BoHBIC
OCHOBHBIX 3JIeMeHTapHbIX (pyHKIMi. Tabmuia npou3BoHbIX.
HubdepenumpoBanrie  HesiBHBIX — GyHKIuMA.  JuddepennupoBanue  QyHKIWNA,  3aJaHHBIX
napaMeTpuueckd. Y paBHEHUE KacaTeIbHONW U HOpMalu K KpuBOM. [Ipon3BoiHbIE BRICIINX MOPSIAKOB.
MexaHu4ecKHil CMBICT MPOU3BOJHOM BTOPOTO MOPSAAKA. DKOHOMHUYECKUH CMBICT MPOU3BOIHOM
(npenenpHbIC BETUYUHBL, JTACTUYHOCTh (PYHKIIUN).
Huddepenuman ¢yHknuu U ero reomerpuueckuid  cmbica.  CBoiictBa  muddepeHnmana.
Huddepenuunan cnoxuoit ¢pynkuuu. MuBapuantHocTs Gopmbl muddepenuuana. Juddepenimans
BBICIIIUX MTOPSIJIKOB.
Hexortopsie Teopembl o nuddepeHuupyeMbix ¢(yHkiusax: teopema depma, TeopeMbl O CpelHEM
sHaueHnu (Pomms, Jlarpaxa, Komm). @opmyna Teinopa. Pasnoskenune HEKOTOPBIX (PYHKIUH IO
¢dopmyne Maknopena. [Ipasuiio Jlonurans packpbITHs HEONPEAeIEHHOCTEH.
HeobOxomumple M mocTaTouHble YCIOBHS BO3pacTaHus W yObiBaHus ¢(yHkiuu. Heobxommmoe u
JOCTaTOYHBIE YCIOBHS CYIIECTBOBaHMsI dKcTpemyma  (GyHkiuu. Hambombiiee u HanMeHbIee
3HaueHus (PyHKIMHU. BBIMyKiIocTh M BOTHYTOCTh Tpaduka ynkiuu. Touku mepernba. ACUMITOTHI
rpaduka Gynkuun. OOmas cxema ucciae1oBaHus GyHKIMU U ITIOCTpOeHHe e€ rpaduka.
[TpubnmkeHHOe pelleHne ypaBHEHUN (HaXOXKJIEeHHE Tpy0o MpHOMMKEHHBIX 3HAYCHUN KOpPHEH
rpaduuecKuM METOI0M, YTOYHEHNE HAlIEHHBIX 3HAYEHUI KOPHEH METOIOM XOPJl U KacaTeNbHBIX).
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Tema 2.4HTerpasibHOe MCYHCIeHHEe (HeonpeeJeHHbIl HHTerpaJl, onpeaeJeHHbI HHTerpajJ u
ero NpuJioKeHus)

[lepBooOpasHast QyHKIMM W HEONpeAeieHHbIH HHTerpajd. OCHOBHBIE CBOMCTBA HEONPEICICHHOTO
uHTerpana. TaOmuia OCHOBHBIX HHTErpanoB. OCHOBHBIE METOJBI HHTETPHPOBAHUS (METOJ
pa3IokKEHHsI, METO]I 3aMEHBI IIEPEMEHHOM, METO/1 UHTErPUPOBAHHUS 10 YACTAM).

WuTerpupoBanue panuoHaJbHbIX (QyHKUMHA. HWHTErpupoBaHHE TPUTOHOMETPUUECKUX (QYHKIUH.
WuTerpupoBanne HEKOTOPHIX WpPpAMOHATIBHBIX (pyHKIMA. VHTErpanbl, He BBIpayKAIOIIUECS 4Yepes3
SIIEMEHTapHBIC (DYHKITUH.

3ajauM, NPUBOJALIME K OIpeAeIeHHOMY uHTerpaily. HHrerpanbHas cymma.  OmnpeneneHHbIH
UHTErpajl U €ro reoMETPUUYECKUH cMbIC]. Teopema CyLIECTBOBAHHS OIPENENIEHHOTO0 HHTErpasa.
OcHOBHbBIE CBOHCTBa OIPENEICHHOr0 MHTErpaia. Teopema o cpenHeMm 3HaueHuU. OmnpenesieHHbIN
MHTErpajl ¢ NEpPEMEHHBIM BEPXHHMM IPEJENIOM U €ro MpOM3BOJHAS MO 3TOMy mpeneny. Popmyna
Herorona-JleitOnuna.

OCHOBHbIE METOJbl BBIUMCICHHUS  ONPEJECIICEHHOTO MHTErpaia (3aMeHa IEepeMEHHOM W
UHTETPpUpOBaHME IO 4YacTAM B OIpene’d€HHOM uHTerpaine). ['eomerpuueckue MNPHIIOKEHUS
onpeaenéHHoro uHrerpana. HecoOcTBeHHble MHTErpaibl. Vcrnonb30BaHue MOHATHS ONpPENeIEHHOTO
MHTErpajia B 3JKOHOMHUKE.

Tema 2.5./IudPepenuunanbHblie ypaBHeHU S
Juddepenumnanpupie ypaBHeHUs. OCHOBHbBIE MOHATHS. 3a/lauu, MPUBOAAIINE K JUPPepeHIHaTIbHBIM
ypaBHeHUsM. Jluddepennuanpuple ypaBHEHUS NepBOoro mnopsjaka. Pemenwe, rpaduk pemieHus
(uHTerpanbHas KpuBasi). ['eomerpuueckuil cmbici auddepeHIuanIbHoro ypaBHeHus. M3okimuHa.
O6miee u yacTHOE pemieHus. Teopema o CyleCTBOBAaHUH U €TUHCTBEHHOCTH PEIICHMSL.
VYpaBHeHHUs MEPBOTO MOPSJIKA C Pa3AESIOMMMHUCS TepeMeHHbIMUA. OHOpoaHbIe AuddepeHIraabHbIe
ypaBHEHHUsI TepBoro mnopsaka. JluneliHele  auddepeHnnanbHble ypaBHEHHUS MEPBOrO MOPSIKA.
VYpasuenue bepnyum. YpaBuenue B noiHbeix auddepernuanax. Ypasaenus Jlarpamka u Kiepo.
JuddepeHumanbHple ypaBHEHUS! BBICHINX MOPSAKOB. YpaBHEHUS, JOIYCKAIOIINE MOHMKEHHE
nopsanka. JluneiHble ogHOpoaHble auddepeHInaTbHbIe ypaBHEHHS BTOPOTO IMOPsAKa c
MOCTOSIHHBIMU KO3 punmenTamu. JInHeHbIe ogHOpOoAHBIE aAU(QEepeHIMaTbHbIE YpaBHEHUS N-TO
MopsAka € MOCTOSIHHBIMH Kod(dduuuentamu. Jluneitnsle HeoaHoOpoaHble auddepeHIambHbIe
YpaBHEHUS BTOPOTrO  MOpSAJIKa C TOCTOSIHHBIMH KO3 UIHEHTaMU. Hcnons3oBanue
g depeHInanbHbIX YpaBHEHHH B SKOHOMUYECKON TUHAMUKE.

Tema 2.6 Pannl
Uucnoseie psapl. OcHOBHBIE TOHATHSA. Psiag reomerpuueckoil mporpeccuu. CXOIUMOCTh psija.
IIpocreiimue cBoiicTBa 4YMCIOBBIX psAfoB. HeoOXxoanMblii MpH3HAK CXOAMMOCTH YHMCIOBOIO psija.
I'apmonnueckuit psaa. [locratounsle NPU3HAKUA CXOIUMOCTU 3HAKOIIOJIOKUTEIBHBIX PANOB: IIPU3HAK
cpaBHeHMs, npu3Hak JlamamOepa, uHTerpanbHbelii npusHak Komm.  3Hakouepenyrolmiuecs: psijbl,
npusHak  JleiiOHuua.  3HakomepeMeHHble  pAgbl.  JIOCTaTOYHBIM — NPU3HAK  CXOJAUMOCTH
3HAKOIEPEMEHHOr0 psifa. AGCOIIOTHAS U YCIOBHAs CXOAUMOCTh. OCTAaTOK psijia M €ro OleHKa.
OyHkMoHaNBHbIE paAbl. O0MacTh CXOAUMMOCTH (YHKIHOHAIBHOTO psija. [IpaBuibHO cxonsiuecs
(GyHKIMOHAIbHBIE PAJIbI M UX CBOUCTBA.

Crenennble psapl. OO6nacTh CXOIMMOCTH CTemeHHoro psna. Teopema Abens. Pamuyc
CXOJIMMOCTH, MHTEepBan cXoauMocTdh. CBoHcCTBa CTeneHHbIX psaoB. Paznoxenue ¢GyHKIuil B
creneHHble paabl. Psaa Teltnopa. Pa3noskeHre HEKOTOPBIX JIeMEHTapHBIX (DyHKUUH B psabl Teiinopa
u MakiiopeHa.

Tema 2.7®yHKIMH HECKOJIbKHX NepeMEeHHbIX
OyHKIMM HECKOJIBKUX MepeMeHHbIX. OCHOBHBIE MOHATHS. DYHKIUS IBYX NEPEMEHHBIX U €€ 00J1acTb
ompenenenus. ['papux ¢QyHkunum nByx mnepemeHHbIX. [loHsATHE O MHOXECTBEe (JMHUHU) YpPOBHS
(GYHKIMU JBYX HEpEMEHHBIX. DKOHOMHMUYECKHE HWUTIOCTpauuu ((QyHKIMM CIpoca W IMpeIoKeHHs,
(GyHKIMS TOJE3HOCTH, MNPOU3BOJACTBeHHAs ¢yHkuus). [Ipenen M HempepbIBHOCTh (PyHKIMHU
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HECKOJIbKHX nepeMeHHbIX. [lonarue oGmactu. Touku paspeiBa. CBoiicTBa (hyHKINI, HENPEPHIBHBIX B
OrpaHUYEHHOM 3aMKHYTOH 00JIacTH.

YactHple mnpou3BojaHbIe. ['€OMEeTpUYEeCKHid CMBICI YacTHBIX HPOM3BOJHBIX (YHKIHH JBYX
nepeMeHHbIX. YacTHble NPOM3BOAHBIE BBHICIINMX TOpsAakoB. [lomHeiii auddepennman ¢GyHKIUN
HECKOJIbKMX NepeMeHHBIX. JuddepeHnrpoBanue ClI0XHbIX U HEIBHBIX QYHKIUH. [uddeperunans
BbICIINX MOpsAKoB. [Ipon3BonHas no Hanpasienuto. ['panuent ¢pynknun. KacarensHas IIIOCKOCTh
HOPMaJIb K IOBEPXHOCTH.

OkcrpeMyM  GYHKIOMH — JBYX TIepeMEHHBIX. HeoOXoaumble ¥ JOCTaTOYHBIE  YCIIOBHSA
CYIIECTBOBaHUS dKCTpeMyMma. Hanbonpiiee u HauMeHbIee 3HAYCHUS (QYHKIUU JBYX NEPEMEHHBIX.
VYcnoBueli 3kcTpeMyM. Meton MHoxutened Jlarpamka. DyHKIHMHM HECKOJIBKHX IEPEMEHHBIX B
SKOHOMHUYECKOU TEOPHH.

DOneMeHTbl MHTETPAJIbHOTO HCYMCICHUS Il (YHKUMH HECKOJbKUX INepeMeHHbIX. lloHsTue,
CBOMCTBa M OCHOBHBIE METOJbI BBIYMCICHHUS KpaTHBIX MHTEerpaynoB. KpuBoiMHENHbIE MHTETpabl:
MOHATHE, KITacCU(UKAIUS, CTTOCOOBI BEIYUCIICHUS.

BexTopHoe 1nosie. BekropHbIe TMHUY.
Hupkynaums, porop BekTopHOro mnoiisl. [loreHmmansHoe mose. [IoTOK BEKTOPHOrO MOJIS yepe3
MIOBEPXHOCTb. JIMBEpreHus.

Paznean 3. Teopusi BeposiTHOCTEl U MATEeMATHYECKAsI CTATUCTHKA

Tema 3.1 Cayuaiinbie cOObITHS

CoOpitusi u ux kinaccudukanus. Anredpa coObiTuid. Kiaccmdeckoe W CTaTUCTHYECKOE
OTIpeJICTICHHE BEPOSITHOCTU CIIYyJaitHOTO COOBITHSL. ['eoMeTpruiecKre BEPOSITHOCTH.

DneMeHThl KOMOWHATOPUKH: Pa3MEIEHHUs, MepecTaHOBKU, codeTaHUs. OCHOBHBIE (POPMYJIBI.
Pemenne 3amau Ha KJIacCHYECKOE OIpEAETICHHE BEPOSTHOCTH C HCIOJIB30BaHUEM (POpMyI
KOMOWHATOPUKH.

TeopeMbl clOKEHUS BEPOSTHOCTEH IJI1 HECOBMECTHBIX M COBMECTHBIX COOBITUH. Y CIIOBHAs
BeposTHOCTh. HezaBucumocts coObiTHil. Teopema yMHOXKEHHS BEPOSTHOCTEH ISl 3aBUCHUMBIX H
HE3aBUCHUMBIX COOBITHH.

®opmyna nmoiHoU BeposiTHocTH. Dopmyna balieca.

Cxema moBTOpHBIX HcnbiTaHui. @opmyna bepuymiu. JlokanbHas W MHTErpajibHAs TEOPEMBI
Jlannaca.

Tema 3.2 CiyuyaiiHble BeJTMUMHbI

Cnyuaiinas Benu4YMHA. BUIBI CilydaliHBIX BEJMYUH (IUCKPETHBIC M HENPEPBHIBHBIC CITyYaliHbBIC
BeIMUMHbI). JIUCKpeTHble  CilydyailHble BEIWYMHBI U HX YHCIOBBIE XAPAKTEPUCTUKU
(MaTremMaTH4ecKoe OXKUAaHue, AUCIEePCHsl, CpeIHee KBaJPaTHUECKOe OTKIOHEHHE).

OCHOBHBIE 3aKOHBl DPACHPEACICHUS JAUCKPETHBIX CIIy4alHbIX BeJWYMH (OMHOMHAIbHOE
pacnpeznenenue, pacnpenenenue Ilyaccona, reomerpuueckoe pacipeneneHue, runepreoMeTpuaeckoe
pacripeiesieHue).

OyHKIMS pacHpeAeeHuss BEpOsSTHOCTEH CilydaiiHON BelMWYMHBI (JUCKPETHOW M HENPEepbIBHOM).
CoiicTBa, rpaduk GyHKIUHU pacipeesIeHHs.

IInoTHOCTE pacmpezneneHusl BEPOATHOCTEN HENPEPBIBHOM CilydaliHOW BennuyuHbl. CBOMCTBa,
rpauK MIOTHOCTH paclpeaeseHHs.

UucnoBble XapaKTEpUCTUKU HEMTPEPBIBHBIX CIy4allHbIX BEJIMUYMH.

OCHOBHBIE 3aKOHBI paclpelesieHUs HENpPEpbIBHBIX CIydalHbIX BEIMYMH  ( paBHOMEpPHOE
pacripeiesieHHe, MoKa3zaTelbHOe paciipe/iesieHle, HOpMaJIbHOE paclpe/ieieHue)

HavanpHple M LIEHTpalbHBIE TEOPETUYECKME MOMEHTBHL. ACHUMMETPHUS M DKCLECC CIIy4alHOU
BEJINYHHBI

OyHKIUSA pacnperescHuss U IUIOTHOCTb BEPOATHOCTEN IBYMEPHOM CIIy4allHOW BEJIMYUHBL.
VYcnoBHBIE 3aKOHBI PACIPEACIICHUS IUCKPETHOW CilydalHOM BenuuyuHbl. DOYHKIUU CIlydalHBIX
apryMeHTOB. CHCTEMBI CIy4allHbIX BEJIMYMH. YHCIIOBBIE XapaKTEPUCTUKUA CUCTEMBI ABYX CIIy4alHBIX
BennunH. KoBapuarus u ko3 uiment koppensuum
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3akoH Oonpinux ynceln. [IpenenbHbie TeOpeMbl TEOPUU BEPOSTHOCTEH.
[lepBoHauanbHbie cBeneHuss o 1ensx MapkoBa. OpHoponnas uens MapkoBa. Marpuiia
IIepexoJHbIX BepoATHOCTEN. PaBeHCcTBO Mapkosa.

Tema 3.3971eMeHTBI MaTeMAaTH4Y€CKO CTATUCTUKH

OcHoBHbBIE 3a/a4l MaTEMaTUYeCKON CTAaTUCTUKU. lIOHATHS TreHepaabHOW COBOKYIHOCTH U
BbIOOPKH. OOBEM BHIOOPKH.

CraTuctuueckoe pacrnpezesieHle BbIOOPKU (BapuallMOHHBINA Psijl, €ro XapaKTEpUCTHKH; TIOJIUTOH
Y TUCTOTPaMMa 4acTOT; SMIMpUYEcKast PyHKIUS pacpeesICHus).

CraTucTuueckue OLEHKHM NapaMeTpoB pPACIpeaeieHUs (TOUYEUHblE W WHTEPBAJIbHBIE OLIEHKU
[apaMeTpoB pacrpeaeiaeHus. TOYHOCTh HMHTEPBAIbHON OLEHKH, JIOBEPUTENIbHAs BEPOSATHOCTb.
JloBepUTENbHBIA UHTEPBA)

KoppensunoHHblii aHanM3 W CTATUCTUYECKHE TUIOTE3bl (BBHIOOPOUHBIE KOAPPUIMEHTHI
KOppeJSIIMM U pEerpeccuu; JMHEWHas perpeccus; CTaTUCTHUUECKUE THIIOTE3bl; NMPOBEpPKA I'MIIOTE3 O

2
JUCTIEPCHUSIX U MAaTEMaTUYECKUX OKUIAHUAX; KPUTEPUNA COTIIACHS X [Tupcona)
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3.2. ConepxaHue NPAKTHYECKOT0 0J10KA M CUMILIUHBI

QOunas ¢popma 00y4eHus (IOJHBII CPOK)

Ne Tema npakTHYecKOro (CeMHHAPCKOr0, Ja00paATOPHOI0) 3aHATHSA
1 2
113 1 Martpuiipl ¥ onepanyy HaJl HUMU. Berunciienne onpeaenureneii n-ro nopsjaka
113 2 CJIAY u mMeronpl M peltieHnst (MeTos oopaTHou Matpuiibl, Meron Kpamepa, Meton ["aycca)
1133 Bekrops! u oneparuu Hag HUMU. CKalsipHOE U BEKTOPHOE Mpou3BeaeHus. CMelIaHHoe
MIPOU3BEACHUE TPEX BEKTOPOB
13 4 KoMrmiekcHbIe Urciia ¥ orepariy HaJl HuMu. AJireOpanueckasi, TpurOHOMETpUYeCKas,
roka3zaTenbHas (popMbl KOMILIEKCHOTO uncia. CTeneHb KOMILIEKCHOro uncna. Kopens N-it
CTENEeHU M3 KOMIUICKCHOTO YHUCIIa.
I13 5 CoOcTBeHHbBIE BEKTOPBI U COOCTBEHHBIC 3HAUCHUS JIMHEHHOTO OIepaTopa.
36 [Ipsimas Ha miockoctu. Kpusbie Broporo nopsaka [Tnockocts. [Ipsimas B
MPOCTPAHCTBE
37 DyHKIMK OTHON JISHCTBUTEILHON TIEPEMEHHOM: Tpeodpa3oBaHKe rpayuKkoB
1138 | Ilpenen ¢pynxiwm. HenpepbiBHOCTD QyHKIMN
39 [pownsBomnast n muddepeHtman GyHKIHr OTHON He3aBUCHMOI riepeMeHHol. VccrenoBanue
dyHKIMM cpercTBaMu quddepeHIMaTbHOrO HCUMCIICHHS U TOCTpOeHHE e€ rpadrka
I13 10 | HeonpeneneHHbIN HATEPAIT: OCHOBHBIE METO/bI THTETPUPOBAHHS
I3 11 | IuddeperimansHpie ypaBHEHHSI IE€PBOrO TOPSJIKAa C Pa3AeSIOIIMMUCS TepeMEHHBIMHU.
Jubdepermanpapie  ypaBHEHWS,  JOIMyCKAIONIHME  IOHIDKEHWE Topsaka. JIuHelHbie
T depeHnraIbable YpaBHEHHs BTOPOro MOPsAKA € MOCTOSTHHBIMH KO3 HUIIMEHTaMH.
1312 | Pamel. MccnemoBanue cxomumocty psima. Pasnoxkenue GyHKIuiA B crereHHble psiapl. Psy Teiinopa.
PasjioxkeHne HEKOTOPBIX AIeMeHTapHbIX (GyHKIWH B psiapl Teitiopa 1 MakiiopeHa
I13 13 | IpousBomHbie u mudbepeHIHaIb HYHKIMNA HECKOIBKUX MEPEMEHHBIX DKCTPEMYM (YHKIIUH JBYX
HE3aBUCUMBIX ITepeMeHHbIX | Ipon3BoiHas 1o Hanpasienuto. [ payerTt
I13 14 | Crydaiisbie COOBITHS
I13 15 | CiryyaitHble BETMIMHBI
I1316 | DreMeHThI MATEMATHIECKON CTATHCTHKH
3aounas popma 00yueHus (IMOJHBII CPOK)
Ne Tema nmpakTHYeCKOro (CeMHHAPCKOT0, J1a00PaTOPHOI0) 3aHATHSA
1 2
113 1 CJIAY m mMeronpl BX perrieHnst (Meros o0paTHoi Matpwiibl, Meron Kpamepa, metox ['aycca)
I132 | Cryyaiiablie coObITHS
3aounasi popma odyuenus (yckopenHoe ooyuenue Ha 6asze CIIO)
Ne TeMa npakTHYeCKOr0 (CEMUHAPCKOI0, J1a00PATOPHOIO) 3aHATHS
1 2
113 1 CJIAY m Meronpl BX pertieHnst (MeTo o0paTHoU Matpwilbl, Meron Kpamepa, metox ['aycca)
3aounas ¢popma o0yueHusi (ycKkopeHHoe o0yueHnue Ha 0ase BO)
Ne Tema npakTH4YeCKOro (CEMHHAPCKOrO, JJa00PATOPHOI0) 3aHATHSA
1 2
31 CJIAY u meronp! ux peruenust (Merox oopatHoil Matpuibl, Meron Kpamepa, meron I"aycca)
I132 | CiyyaiiHble coObITHS
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3.3. O6pa3oBaTeibHbIE TEXHOJIOTUHA

Ounas ¢popma 00y4eHus (IOJHBIH CPOK)

Bun ®opma / MeToabl o
% y4eO0HOoro
Ne Paszpnen, Tema 3aHATHSA y4eOHOro HHTEPAKTUBHOIO
BpeMeHH
3aHATHS 00yueHus
1 2 3 4 5
MaTtpu1lbl ¥ oliepanuy HaJl HUMH.
puil pall o Kommnbrorepras
1 | Beuucnenue onpeaenureneii n-ro I13 100
CUMYJIIIUA
MOpsIIIKA.
9 CJIAY u MeTofBl UX PEIICHUS KommerorepHast 100
113 CUMYJIAIMS
Bekropsl 1 onepalin HaJ HUMHU.
3 CkangpHoe 1 BEKTOpHOE 113 KommrorepHhast 100
IIPOU3BEACHU. CMemianaoe CUMYJIIIUA
MPOU3BENEHNE TPEX BEKTOPOB
[penen ¢pynkupm. HernpepsIBHOCTH IIpakTrueckoe
(pyKryi 13 3aHSATHE —
4 KOJIJICKTUBHAS 100
MBICIINTCIIbHAA
JIeSITeTTbHOCTh
[pownszBomnast u uddepeHtman QyHKIpn IIpakTudeckoe
OJTHOM HE3aBUCUMOM TIEPEMEHHOM. 113 3aHITHE —
5 | HUccrenoBanve GyHKITHN CPEACTBAMI KOJUTCKTHBHAS 100
T hepeHIAITBHOTO HCUFICIICHYS MBICITATETbHAS
nocTpoeHue eé rpaduka JESTEIbHOCTh
6 HeonpenenenHslii UHTErpall: OCHOBHBIE m Meroa M0O3roBoro 100
METO/Ibl HHTEIPHPOBAHUST HITypMa
Crrydaitasie coObITHS. Perenne 3amaq
7 | Ha Knaccuieckoe onpesenerue 13 Kommnerorepras 100
BEPOSTHOCTHU C HCIOIb30BAaHUEM CUMYJLSILIUS
(hopMys KOMOWHATOPUKHI
3 OJIeMEHThI MATEMaTHIECKOM Komrmbrorepras 100
CTaTUCTHKA 113 CUMYJISIIIUS
Hroro % 25%
3aouHas popma 00yueHus1 (MOJIHBbIH CPOK)
Bu ®opma / MeToasl
A P A % y4eOHOrO
Ne Pazpnen, Tema 3aHsATHS yue0HOro HHTEPAKTUBHOIO
BpeMeHH
3aHSATUA 0o0y4yeHus
1 2 3 4 5
CJIAY u Meronpl uX pelieHusl. KomnrerorepHas
1 113 100
CUMYJISILUS
Cryyaiinbie coObiTrs. Perienue 3amad Ha
o | KIaccHeckoe onpejienieHue BepOsTHOCTH 3 KommerorepHas 100
C UCIIOJIB30BaHUEM (hopMyIT CUMYJISILIUS
KOMOWHATOPUKH
Hroro 25%
3aounas ¢popma o6yuenus (yckopennoe ooyuenue Ha 6ase CIIO)
Bun ®opma / MeTtoasl o
%0 y4eOHOro
Ne Pa3nes, Tema 3aHsTHS y4eOHOro HHTEPAaKTUBHOIO
BpeMeHH
3aHATHA o0y4eHust
1 2 3 4 5
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1 CJIAY u Meronpl UX pelieHusl. m Kommnbrorepnas 100
CUMYJISLIAS
HTroro 33,33%
3aouHas popma oOyueHnus (yckopeHHoe o0ydyeHnue Ha 6aze BO)
Bun ®opma / MeToapl % yuebHOro
Ne Pa3nen, Tema 3aHsITHSA yue0HOro MHTEPAKTUBHOIO
3aHATHS 00y4yeHus ppemen
1 2 3 4 5
1 CJIAY u MeToBI UX pelIeHUsI. m KommerorepHast 100
CUMYJIIIUA
Cayuaitasie coObITH. Perrenne 3a1a4 Ha
5 | KIIACCHYECKOE ONPE/IENIeHHE BEPOSTHOCTH I3 KommsrorepHast 100
C MCIIOJIb30BaHUEM (HOPMYIT CUMYJISIIUS
KOMOHHATOPUKH
Hroro 33,33%
Pazgen 4. Opranuzanusi caMmocTOATEJIbHOMH PadoThl 00y4aIOIINXCS
4.1. Opranusanusi CaMOCTOAATEJIbHON PadOTHI 00y4aK0 LM XCH
Ne Ne .
Ne Pazaen, TeMa TUCHMIIAHBI BONpPoCoB peKoMeHayeMoii
JINTEPATYPHI
1 2 3 4
1 | Marpuip! 1 onpenemTeT 1-2 1-3,5,6
2 | Cucrema TMHERHBIX aNTe0pPaNECKHUX YPABHEHUIA. 3-4 1-3,5,6
3 | DreMeHThI BEKTOPHOMN ayre0psl 5-11 1-3,5,6
4 | Muorowrensl. KoMriiekcHbIe uncia. 12-13 1-3,5,6
5 | JIuneiinsle oroOpaskeHust 14-18 1-3,5,6
6 | DreMeHTHI aHAIMTHYECKOM TeOMETPHH. 19-33 1-3,5,6
7 | OyHKIMHU OIHON JEHCTBUTEIBHOM EPEMEHHON 34-37 1-3,5,6
8 | Tpenen dynkumu. HerpepbIBHOCTH hyHKIMM. 38 1-3,5,6
9 I[I/Icl)cpepe}Hf[/IanLHoe vcurcITeHve (PYHKIUH OIHOH 39-41 1-3.5. 6
TIEPEMEHHOM. '
10 I/IHrerpanLHoev HCUHCIICHHE (HEONPEIeTICHHBIN HHTETPaJl, 49-45 1-3.5,6
OIPEJICIICHHBINA HHTErPaI U €r0 MPUIIOKEHNST)
11 | JuddepenimanbHbie ypaBHEHHSL. 46-56 1-3,5,6
12 | PampL 57-65 1-3,5,6
13 | OyHKIMM HECKOIBKUX [IEPEMEHHBIX. 66-78 1-3,5,6
14 | Crnyuaiinble cOObITHS 79-81 1-4, 6
15 | CiyuaiiHble BETMUMHBI 82-94 1-4, 6
16 | DmeMeHTHI MATEMATHYECKOH CTATUCTUKI 95-98 1-4,6

IlepeyeHb BONPOCOB, BLIHOCHMBIX HA CAMOCTOSATEIbHYIO Pa00Ty 00y4YAKOIIUXCS

1. Panr martpuusl. Panr crynendatoil Matpuiel. Hen3MeHHOCTh paHra mpu 3JeMEeHTapHBIX
peoOpa30BaHUAX MATPHUIIBL.

2. Kputepuii nuHeWHOW HE3aBHCUMOCTH CTpoK (crosnbnoB) Mmatpuilsl.Teopema o paure
MaTpPUIIBL

3. CucreMbl m JIMHEHHBIX ypaBHEHUH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanemnu o
COBMECTHOCTH CHCTEMBI YPAaBHEHHUH.
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9.

10
11
12

13

16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.

33.
34.

35.

. CKaJ'DIpHBIe U BCKTOPHLIC BCJIMYUHEIL. JInneHkIe oncpanyv HaJd BCKTOpaMHU.

Koopaunats! BekTOpa. Yroi Mexay 1ByMs BEKTOPaMHU.

. BekTopsl B TpEXMEPHOM IpoCTpaHCcTBE. Pa3iioxkeHne BEKTOpa Ha COCTABIIAIOLIUE 110 OCAM

koopauHat. Hampasnsirommue KocuHychl BekTopa. OpTOHOPMUPOBAHHBIN Oa3ucC.

. YCII0BHE KOJUIMHEAPHOCTH JBYX BEKTOPOB. Y CIOBUE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
. CxansipHOoe TNpOU3BEJIEHUE BEKTOPOB U €ro CBOWCTBA. BekTopHOe Ipou3BelneHHE, €ro

cBoiicTBa. CMelIaHHOE MPOU3BEJIEHUE TPEX BEKTOPOB, €r0 CBOWCTBA, T'€OMETPUYECKUI
CMBICIL

. IloHATHE NMHEHHOTO BEKTOPHOIO NPOCTpaHCTBA.BEKkTOp B N-MEPHOM MPOCTPAHCTBE.

JIuHeiiHas 3aBUCUMOCTb U HE3aBUCHUMOCTbh BEKTOPOB.
PasmepHocTs M 0aszuc BEKTOPHOTO MpocTpaHCcTBa.Pa3noxkenne BekTopa TO 0Oa3ucy.
Martpuiia nepexojia K HOBOMY 0a3ucy U €€ CBOMCTBA.

. EBxnmnoBo npocrpancTBo. CBoCcTBa JUIMHBI BEKTOPA.
. OproHOpMHUpPOBaHHAs CUCTEMA BEKTOPOB. OPTOrOHAIBHOE JONIOIHEHUE, €TO CBONUCTBA.
. AnreGpanueckasi, TPUTOHOMETpHUYECKasl UITOKa3aTellbHas POPMbl KOMIUIEKCHOTO YHUCIA.

JlecTBUS ¢ KOMITJIEKCHBIMHM YMCIIaMU.

. CreneHp kKoMIUIEKCHOTO uncia. KopeHs N-ii creneHu U3 KOMIIEKCHOTO YHcIa.
14.
15.

JIuneliHpIe onepaTopbl U MX CBOMCTBA. MaTpHIlbl oriepaTopa B pa3HbIX Oazucax.
CoOcTBeHHBIE BEKTOPHl W COOCTBEHHBIE 3HAYEHWS JIMHEHHOro orneparopa.HezaBucrmmocts
COOCTBEHHBIX BEKTOPOB.
CyMMETpUYHBIN OTIEpaTop.
OpTOroHaNbHOCTh COOCTBEHHBIX BEKTOPOB.
Ksanparuunsie gopmbl. [IprBenenvie kBaapatiyHoi GopMbl K kKaHOHUYecKoMy Buay. Kpurepuii
CunbBecTpa.
[psiMast Ha TIOCKOCTH. YpaBHEHHE MPSIMOM C YTIIOBBIM KO3(D(DHUITUEHTOM.
OOm1ee ypaBHEHHE TPSIMOM 1 €I0 YaCTHBIE CTydau. Touka rmepeceueHust psiMbIX.
YpaBHEeHHE NPSMOi, IPOXOAIIECH Yepe3 TaHHYIO0 TOUKY B 33/IAHHOM HaIpaBJICHUH. Y PaBHEHHUE
ITy4Ka NPSIMBIX.
YpaBHeHHE NPsIMOiA, MPOXOIAIIEH Yepe3 BE JaHHbIE TOUKW. BblUMCIIEHHE yriamexmay AByMs
MIPSIMBIMH.
VYcnoBus napawienbHOCTH M HEPHEHAMKYIISIPHOCTH JIBYX MpsIMbIX. PaccrosHue OT TOYKM J10
TIPSIMOMA.
Kpussie BrOoporo mopsika. OKpyKHOCTb, JUIMIIC, THrepOoia U mapabosia (X CBOMCTBa U
KaHOHMYECKUE YPaBHEHHS).
[puBenenue o0IIero ypaBHEeHUs KpUBOM BTOPOTO MOPSIIKA K KAHOHMYECKOMY BHUITY.
[Inockocts. YpaBHeHue nopepxHocTu. HopMaibHbIi BEKTOP IUIOCKOCTH.
YpaBHEHHE TIOCKOCTH, TIPOXOJIIIEH Yepe3 JaHHyto Touky. OOliiee ypaBHEHHE TIOCKOCTH U €0
YACTHBIE CITy4Yau.
Yron Mexay IUIOCKOCTSMH. YCJIOBHS MNapajUIeIbHOCTH W MEPHEHIUKYISIPHOCTU  JIBYX
miockoctel. Touka repecedeHns TPEX TIOCKOCTEN.
[psimast B mpocTtpancTBe. OOIIME ypaBHEHHS ITPSMO.
BexkropHoe ypaBHeHue npsivoii. [Tapamerpryeckue ypaBHEHHS IPSIMOM.
KanoHnyeckue ypaBHEHUsI IPSAMOM. Y paBHEHUsI IIPSAMOM, IPOXOAALLEN Yepe3 ABE TOUKU. YTOJ
MEXTy IBYMsI IIPSMBIMU. Y CIIOBHSI TAPAUIENIBHOCTH U NEPIIEHANKYIIIPHOCTH IIPSMBIX.
Ilpsmast ¥ TIOCKOCTH B IPOCTPAHCTBE.YCJIOBUS NMAPALIEIBHOCTH W MEPIEHIUKYISIPHOCTU
IIPSIMOM U TIOCKOCTH. TouKa nepecedeHust MPsIMOH C ITIOCKOCTBIO.
PaccrostHre 0T TOYKH J10 TWIOCKOCTH. I Iydok miockocTen.
ITonsTe MHOXecTBa. Jlornueckue cuMBobl. Onepanyuy HajJ MHOKECTBAMU. YHUCIIOBbIE
MHO>KECTBA.
[Tonsitue  ¢ynkiuu.  CnocoObl  3amanus  ¢yHkuuil.  OCHOBHBIE — CBOHCTBA
¢ynkuuit. OcCHOBHBIE 3J€eMeHTapHble (QYHKIMM U uX Tpaduku. OOpaTHas QyHKLuS.
CrnoxHast pyHKIHS.
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36.
37.
38.

39.

40.
41.

42.

43.
44,
45.
46.

47.

48.
49,
50.
51.

5
53
54

N

55.

56

S7.

58.

59.
60.

61.
62.

63
64
65
66

67.

Knaccudukanus ¢ynkuii.IIpeodpazoBanue rpapuxos.
HesBubie ¢pynkimn. @ yHKINHU, 331aHHBIE TAPAMETPUUYECKH U B TIOJISIPHBIX KOOPMHATAX.

CpaBHeHne O€CKOHEUHO MaiblX (yHKIMHA. OKBHBAJCHTHbIE OECKOHEYHO Mallble
byHKIMH.

HuddepenunpoBanue HesBHBIX (yHKuui.JnddepennupoBanue (GyHKIUH, 3aJaHHBIX
napaMeTPUIECKH.

YpaBHEHHE KacaTeIIbHOW U HOPMAJIXA K KPUBOM.
Hexotopsie Teopemsl 0 nuddepeHnupyeMbix GyHKIUIX: Teopema depma, TEOPEMBI O
cpennem 3HadeHuu ( Pomns, Jlarpaxka, Komm). ®dopmyna Teitnopa. Paznoxenue
HEKOTOphIX (QyHKIUKA 10 ¢dopmyne Maxiopena. [lpaBuno JlomuTans pacKpbITHS
HEOIPEACIEHHOCTEN.
WNuTerpupoBanue panvoHaIbHBIX (yHKUMHA. VHTErpupoBaHHE TPUTOHOMETPUUECKUX
¢byskuuil. MHTErprpoBanre HEKOTOPHIX UPPAIMOHAIBHBIX (DYHKIIUH.
WuTerpaisl, He BbIpa)KaroLIUecs Yepe3 ANeMeHTapHble (QYHKIIUH.
Teopema o cpefHEM 3HAYEHUH.
HecoOcTBeHHbIE HHTErpabI.
Huddepenunanbabie  ypaBHeHHs. OCHOBHbIE NOHATHUS. 3ajayd, MNPUBOJALINE K
g depeHnaIbHbIM YPaBHEHUSM.
Huddepenunanbaple ypaBHEHHs TNepBoro nopsaka. Pemienue, rpaduk perieHus
(uHTerpanpHas KpuBas). [eomerpuueckuili cMbic IudGepeHInaIbHOr0 YpaBHEHHUS.
N3oxnunaa. O0miee u 9acTHOE perieHus. Teopema o0 CylecTBOBAaHWU M €IMHCTBEHHOCTH
pelIeHus.
VYpaBHEHHUSI IEPBOTO MOPSIIKA C Pa3AeISIONIUMUCS TIePEMEHHBIMH.
OnHoponHble u(pepeHanbHble YPaBHEHUS IIEPBOrO NOPSIKA.
Jluneiinsie muddepeHnnanbHpIe ypaBHEHHS TIEPBOTO TIOpsaka. Y paBHeHue bepHyiu.
VYpaBuenue B moaHbix auddeperiuanax. Ypasaenus Jlarpamka u Kiepo.
. JAuddepennmanpabie ypaBHEHHUS BBICITUX ITOPSIKOB.
. YpaBHEHHs, JOIYCKAIOIINE TOHMKEHNE TOPSAIKA.
. JIuneitble ogHOpOAHBIE IU(QEepeHIMaIbHbBIE YPABHEHUS BTOPOro MOpsAaKa  C
MMOCTOSTHHBIMH KO3 (UITUSHTAMH.
JIuneiinple onxHOponHble AuddepeHLnanbHble  ypaBHEHHMs N-ro  Mopsaka c
MMOCTOSTHHBIMH KO3 (UITUSHTAMH.
. JIuneitnble HeogHOpoaHble AuddepeHLnanbHble ypaBHEHHs BTOPOrO MOpAgKa €
MMOCTOSTHHBIMH KO3 (UITUSHTAMH.
Uucnosbie psaapl. CxoaumocTh psga. [Ipocreiimne CcBOMCTBa YMCIOBBIX PSIAOB.
Heo0xoauMblii IpH3HAK CXOAUMOCTH YUCIIOBOIO psaja. ['apMoHUYecKuil psi.
JloctaTouHble NPU3HAKA CXOAMMOCTH  3HAKOIOJIOKUTENBHBIX PSAAOB: IPU3HAK
cpaBHeHMs1, npu3Hak JlanamOepa, MHTErpayibHbIi npu3Hak Komn.
3Hakouepeyrouecs psiipl, npu3Hak JleiioHuua.
3HaKonepeMeHHble psiabl. JlOCTaTOYHBI NPHU3HAK CXOAMMOCTH 3HAKOIIEPEMEHHOTO
psna.
AOGcoII0THAs U YCIOBHAs CXOIUMOCTh. OCTaTOK psijia U €ro OLEHKA.
OyHKIMOHANbHBIE psiibl. O01acTh cXoIUMOCTH (DyHKIMOHANBHOTO psja. [IpaBuibHO
cxonsmmecs GyHKIMOHAIbHBIE PSAABI M X CBOMCTBA.
. Crenennsle psipl. O0MACTh CXOIUMOCTH CTEIIEHHOTO Psijia.
. Teopema AbGensi. Pannyc cxoauMOCTH, HHTEPBAT CXOAUMOCTH.
. Pa3znoxeHne HEKOTOPBIX ANIeMEHTapHbIX GyHKUUH B paasl Telnopa u MaxiopeHa.
. OyHKIMSA ABYX INepeMeHHBIX M e€ obmactb ompexaeneHus. ['paduk QyHKuMu IBYX
IIEPEMEHHBIX.
IIpenen u HempepbIBHOCTH (YHKIMU HECKOJIBKHX INepeMeHHbIX. [loHsTue oOmact.
Touku paszpeiBa. CBoiicTBa (YHKIHMI, HENPEpHIBHBIX B OTPAaHHMUYEHHON 3aMKHYTOM
oOmnacTH.

22



68.

69.

70

71

72

73.
74.
75.

76
77
78

79.
80.
81.
82.

83.

84.

85.

86.
87.

88.
89.
90.
91.
92.
93.
94.
95.
96.

97.

98.

YactHble Mpou3BOAHBIE. ['€OMETpUYECKHid CMBICI YaCTHBIX MPOM3BOIHBIX (DYHKIHMU
JBYX IIepeMEHHBIX. YacTHbIE IPOU3BOAHBIE BBICIIUX NOPSIKOB.
[Monnerit muddepennnan GyHKIHH HECKOIBKUX MEPEMEHHBIX.
. AuddepennmpoBanre CIOXKHBIX U HEABHBIX ¢GyHKuud. JuddepeHuunans BeICIIHX
MOPSIIKOB.
. IlpousBogHast mo HampasieHuto. ['pamuent ¢ynkuuu. KacarenpHas IUIOCKOCTh U
HOPMaJib K IOBEPXHOCTH.
. OKkcTpeMyM (YHKIMH JBYX MNepeMeHHbIX. HeoOXxoauMble M JOCTAaTOYHBIC YCIOBUS
CYLIECTBOBaHUS 3KCTPEMYyMa.
Hauboupee n HanmeHblee 3HaYCHUS (DYHKIUU JABYX NIEPEMEHHBIX.
VYcnoBHblii 3kcTpeMyM. MeTo 1 MHOXKUTENEH Jlarpanxa.
DONeMEeHTbl HMHTETPAJbHOTO HWCYHUCIEHUS A (QYHKIMA HECKOJbKUX MEPEeMEHHBIX.
[TonsiTHE, CBOIICTBA U OCHOBHBIE METO/bI BBIUMCIICHUS KPATHBIX HHTETPAJIOB.
. KpuBonuHelinbple nHTETpabl: NOHATHE, KIaccu(UKalKs, CIOCOOb! BEIYUCICHHUSL.
. BexropHoe nose. BekTopHble TMHUM.
. Hupkynsus, potop BektopHoro nosst. [lotennuansHoe nose. [IoTok BEKTOPHOTO MOJIs
yepe3 MOBEPXHOCTh. JluBepreHuus.
®opmyina noaHoi BepoaTHocTH. DopMmyna baiieca.
Cxema noBTOpHBIX UcbiTaHuK. Popmyna bepHyn.
JlokanbHas U UHTErpajibHas Teopembl Jlammaca.
JluckpeTHbIe cllyyaiiHple  BEJIMYMHBI M WX YHCJIOBBIE  XapaKTEPUCTHKU
(MaTemaTHyeckoe 0KHIaHue, TUCIIEPCHs, CpeHee KBAaAPATHIECKOE OTKIIOHEHHE).
OcHOBHBIE 3aKOHBI pacHpeesIeHUs] AUCKPETHBIX CIyJalHbIX BETUYUH (OMHOMHAIBLHOE
pacnpenenenue, pacnpeaenenue  Ilyaccona, reomerpuueckoe — pacrpeaesieHue,
TUIEPreOMEeTPHUUECKOe pacIipe/ieiieHHe).
OYHKIUSA pacrpeAesieHuss BEpPOSTHOCTEH CIIy4ailHOW BEIWMYHMHBI (TUCKPETHOW U
HernpepbiBHOM). CBOMCTBA, rpaduK PYHKIIMU pACTIPEICICHHS.
[lmoTHOCTE pacnpeneneHusT BEpPOSITHOCTEW  HENMPEPHIBHOW CIy4alHOW BEJTWYHWHBI.
CBoiicTBa, rpavK TUIOTHOCTH pacCIpeCIICHHUS.
YucnoBble XapaKTEpUCTUKN HENPEPBIBHBIX CIyYalHbIX BEJIMYMH.
OcHOBHBIE 3aKOHBI pacrpeiesieHUs] HeMIPEPhIBHBIX CIIYYalHbIX BEJIMYUH (paBHOMEpPHOE
pacnpezeneHue, noka3aTelIbHOe pacipe/esieHne, HOpMalbHOE pacipe/iesieHue).
HavanpHple W 1IEHTpaJbHBIE TEOPETUYECKUE MOMEHTBL. ACHUMMETPUS U HKCLECC
CIy4alHOU BEJIMYUHBI.
OyHKIMSA paclpefesieHuss U IUIOTHOCTh BEPOATHOCTEH JIBYMEPHOM —CllydailHOM
BEJINYMHBI.
VYcnoBHBIE 3aKOHBI pacHpeleeHUs] JAUCKPETHOW CIIydalHOW BelW4yuHbl. DYHKIUHU
CIIy4ailHbIX apryMEHTOB.
Cucrembl  ciayyallHbIX  BEJIWYMH.UYHCIOBBIE  XapaKTEPUCTHUKUA CUCTEMBI  JBYX
ciydaifHeix BennuuH. KoBapuanus u ko3GUIUueHT KOppesiuu.
3akoH Oonpiux uncen. [IpeaenbHbie TEOpeMbl TEOPUU BEPOSTHOCTEH.
IlepBonauanbHble cBeAeHN O Lenax Mapkosa. OnHopoaHas nens Mapkosa.
Marpuna nepexoaHsIixX BeposTHocTel. PaBeHcTBO Mapkosa.
[ToHsiTUs TreHepanbHOM COBOKYMTHOCTH U BBIOOPKH. OOBEM BBIOOPKHU.
Cratuctuueckoe pacnpeeneHre BbIOOPKU (BapUallMOHHBIN Psijl, €0 XapaKTepUCTHKH;
MOJIMTOH U TUCTOTpaMmMa 4acToT; IMIUpUYeckast GyHKIUS pacipeeieHus).
CratucTuyeckue OLIGHKHM MapaMeTpoB pacHpeseseHus (TOYeUHble W WHTEpBaJbHbIC
OILICHKH [TapaMeTpOB paclpeneiacHus. TOYHOCTh MHTEPBAIbHON OLIEHKH, JJOBEPUTEIIbHAS
BEPOSITHOCTH. [J[0OBEpUTENBbHBIN HHTEPBA).
KoppensioHHblil aHanu3 U CTAaTUCTHYECKHE TUIIOTE3bI (BBIOOPOUHBIE KOI(D(DUIIMEHTHI
KOPPEJSLUU U PErPECCUy; JIUHEWHAs PErpeccusi; CTATUCTUYECKUE TUIIOTE3bI; IPOBEPKA

2
THIIOTE3 O AUCHECPCUAX U MATCMATHYCCKUX OXHUIAHUAX; KpI/ITepI/Iﬁ corjacus X
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[Tupcona)

4.2. [lepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs1 CAMOCTOATEIbHON padoThl
00y4yarImuxcst

CamocrosarenbHass pabota oOywarouuxcs oOecrneuyuBaeTcs ClAEAYIOIMMH  y4eOHO-
METOJMYECKUMH MaTeprallaMu:
1. VYkazaHusmu B paboueli nmporpamme 1o aucuuivivae (m.4.1.)
2. JleKMOHHBIE MaTEPHUAIBI B COCTaBE Y41€OHO-METOIMYECKOTO KOMIUIEKCA 110 TUCIUILTHHE
3. 3amaHWsIMM ¥ METOAWYECKHMMH PEKOMEHIAIMAMHU [0 OPTaHU3allMH CaMOCTOSTEIBHON
paboTHI 00yJaIOIIMXCS B COCTaBE y4EOHO-METOMUECKOTO KOMILIEKCA 110 TUCIUILIHHE.
4. TnmoccapmeM 1O JUCHUIUIMHE B COCTaBe Y4eOHO-METOJAWYECKOTO KOMILIEKCA IO
JTMCUUTUIAHE.
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Paznen 5. D oHJ O1LIEHOYHBIX CpeacCTB AJisl MPOBECACHUA TEKYLIECT0 KOHTPOJIA U
HpOMe)l(yTOqHOﬁ arrecranmuu oﬁyqammnxcﬂ

DoHO OYEeHOYHLIX cpedcm8 No OUCYUNIUHE Npeocmasisiem Ccob6ol COBOKYNHOCMb
KOHMPOIUPYIOWUX MAMEPUaios NpeoHA3sHAYeHHbIX 0N UBMEPEHUs VPOBHA OOCMUICEHUs
00yYaWUMUCA  YCMAHOBIEHHbIX pe3ylbmamos obpazosamenvHou npocpammvl. POC no
OUCYUNIUHE UCNONL3YeMCs NPU NPOBeOeHUU ONepamueHo20 KOHMPOIsA U NPOMENCYMOYHOU
ammecmayuu odyyaiowuxcs. Tpebosanus k cmpykmype u cooepxcanuio @POC Jucyuniumol
peanamenmupyromcs Ilonodcenuem o ¢honoe oyeHOUHbIX MaAmMepuUaIo8 no NPOCPAMMAM BbICULESO

006paA306aHUsL — NPOSPAMMAM OAKAIABPUAMA, MASUCTPATYDYL.

5.1. MMacnopT ¢oHIA OLIEHOUYHBIX CPEACTB

Ounas ¢popma 00ydeHust (MOJHBIA CPOK)

KonTposmpyembie
pasaeJibl (TeMbl)
AUCHUIIJIMHbI

OneHouyHbIe CpeacTaa

3 (J13,
c3)

CPO

Kox nnaukaropa u
AeCKpHUNTopa
AOCTHIKEHHUSA
KOMIIETEHIUI

2

4

6

Martpuiipl ¥ onpenenuTend

YO

YO, KP,
IIPB

ITPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

Cucrema JIMHEHHBIX
AITeOpanIecKUX YpaBHCHHI.

YO

YO, KP,
IIPB

I1PB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

OIleMEeHTHI BEKTOPHOH aJreOphl

YO

YO, KP,
IIPB

ITPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

Muorowiensl. KoMiiekcHbIe
YHCIIa.

YO

YO, KP,
IIPB

IIPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

JluneitHpie oToOpaskeHNs

YO

YO, KP,
IIPB

IIPB

NJ-1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

ONeMeHThI AaHATIMTHYECKON
TEOMETPHH.

YO

YO, KP,
IIPB

IIPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

OYHKIMY OTHOH IEHCTBUTEIBHOM
MIEPEMEHHOIN

YO

YO, KP,
[IPB

I1IPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ-4 VK- 1.2
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TJI-6 VK- 1. 2

[penen GpyHkIMH.
HenpepbIBHOCTS (hYHKITHH.

YO

YO, KP,
IIPB

I[IPB

NI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
UJ-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

JudbepeHimaasHOe HCUHCTICHNE
(hYHKIMM OJTHOM TTepEMEHHOM.

YO

VO, KP,
I1PB

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

10

HuterpanpHoe ncuucieHue
(HeoTpeIeIeHHBII HHTErpal,
OIPENEIICHHBIN MHTErPAI U €0
TIPUIIOKEHHA)

YO

VO, KP,
[1PB

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
WJ-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

11

HuddepeHipmansHbie ypaBHEHHSL.

YO

VO, KP,
TPB

[IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

12

Panel.

YO

YO, KP,
IIPB

[IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJ-6 VK- 1.2

13

DYHKIMN HECKOIIBKHAX

TIepPEMEHHBIX.

YO

YO, KP,
IIPB

I1PB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

14

Crtygaiiabie coOObITHS

YO

YO, KP,
IIPB

ITPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

15

Cry4aifHble BEJTMUUHBI

YO

YO, KP,
IIPB

ITPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

16

OneMeHTbI MATEMaTHYECKOM
CTaTUCTUKA

YO

YO, KP,
IIPB

I1IPB

NJ-1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

3aouHan ¢gopma 00yueHHs (TOJIHBINA CPOK)

KonTpouanpyembie
pa3aeJibl (TeMbl)
AUCHHUIINHBI

OueHoYHBIE CPEICTBA

3 (JI3,
C3)

CPO

Konx nnaukaropa u
AeCKpUnTopa
JOCTHKEHHS
KOMIIeTeH Ui

2

4

6

Ma’IpI/IL[BI " OINpCASITATEIIN

YO

I1IPB

W1 VK- 1.1
WJI-3 VK- 1.1
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WI-5 VK- 1.1
UJ-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

Cucrema IMHEHHBIX
anreOpayecKux YpaBHEHUH.

YO

VO, KP,
TIPB

[IPB

NI-1 VK- 1.1
WJ-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

OneMeHTBI BEKTOPHOH anreOpbl

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

Muorowriensl. KoMriekcHbie
YHCIIa.

[IPB

WI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK-1. 2
UJI-6 VK- 1.2

JlumeitabIe OTOOpKEHIS

[IPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

DIIEMEHTHI AaHAIMTHYECKON
TEOMETPHH.

I1PB

W1 YK-1.1
W3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

DYHKIMHU OHOM JeCTBUTEIHLHOM
TIEPEMEHHOMN

ITPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

[pemen ¢pyHxmmm.
HenpepsBHOCTh (pyHKIIIL.

YO

ITPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

JubdepeHimanbHoe HCUHCTIEHUE
(hyHKIMVI OITHOM TTepeMEHHOH.

YO

IIPB

W1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

10

NurerpanpHoe ncurciaeHie
(HeompeeIeHHbI HTETPaJL,
ONpee/eHHbIA HHTErpaj U ero
TIPHIIOKEHHIS)

YO

IIPB

W1 VK- 1.1
WJ1-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

11

JnddepeHrmansHbie ypaBHEHUSL.

IIPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

12

PanpL

I1IPB

N1 VK-1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
-2 VK- 1.2
WJ-4 VK- 1.2
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TJI-6 VK- 1. 2

13

(DYHKLII/H/I HECKOJIBKUX
TNICPEMCHHBIX.

IIPB

WI-1 VK- 1.1
WJ-3 VK-1.1
WJI-5 VK- 1.1
UJ-2 VK-1.2
-4 VK-1.2
UJI-6 VK- 1.2

14

CiryqaifHpie COOBITHS

YO

YO, KP,
IIPB

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

15

CityyaiiHble BEJIMYMHBI

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
WJ-2 VK- 1.2
-4 VK-1.2
UJI-6 VK- 1.2

16

ONeMEHTBI MATEMATHYECKOH
CTATUCTUKA

[IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

3aouHas popma 00yueHusn (yckopeHHoe ooyuenue Ha 6aze CIIO)

KonTpoampyembie
pasaeibl (TeMbl)
AUCHMILINHBI

OueHovHbIe CpeacTBa

J

3 (J13,
C3)

CPO | neckpunrTopa 10CTHKEHUS

Koa ungukaropa n

KOMIIeTeHIN

2

3

4

5

6

Martpuiipl ¥ onpeneuTend

YO

ITPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

Cucrema TMHEHHBIX
anreOpanvIecKrX ypaBHEHMI.

YO

YO, KP,
IIPB

ITPB

N1 VK- 1.1
WJ1-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

DIeMEHTBI BEKTOPHON anreOphI

I1IPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ1-4 VK- 1.2
WJI-6 VK- 1.2

Muorowiensl. KoMiniekcHbIe
YHCIIa.

IIPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

Jluneitnpie oToOpaskeHNs

IIPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ1-4 VK- 1.2
WJI-6 VK- 1.2

ONeMeHThI AHATIMTAYECKON
TEOMETPHUH.

I1IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1

28




N2 VK-1.2
-4 VK-1.2
WJI-6 VK- 1. 2

OyHKIMU OHOU
JICACTBUTEIBHON IEPEMEHHON

[IPB

NI-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

[penen GpyHkyn.
HenpepbiBHOCTH DyHKLIM.

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

JuddeperimansHoe
HCUMCITCHYE (DYHKIIMK OHOM
[IEPEMEHHOM.

[IPB

WI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK- 1.2
WUJI-4 VK-1.2
UJI-6 VK- 1.2

10

HuterpanbHoe ncuucieHne
(HeoTpeIEeITeHHBII HHTETPal,
OIPENEIICHHBIN MHTErPall U €10
TIPHJIOMKEHYIS)

[IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

11

JubdepeHmanpHbie
YPaBHEHHSL.

[IPB

W1 YK-1.1
W3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
W4 VK- 1.2
W6 VK- 1.2

12

Panel.

ITPB

WJ-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

13

OYHKIMN HECKOIBKIX

TIepEeMEHHBIX.

YO

ITPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

14

Crtygaiiabie cOOBITHS

YO

I1IPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

15

CityyaiiHble BEIMUHMHbI

YO

I1IPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

16

OJIeMEHThI MATEMaTHIECKOM
CTaTUCTUKHU

IIPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2
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3aounas ¢popma oGyuyenus (yckopenHoe ooyuenue Ha 6asze BO)

Kountpoanpyemsie
pa3aeJbl (TeMbl)
AUCHMILINHBI

OueHoYHBIE CPeICTBA

J

13 (JI3,
C3)

CPO

Koa ungukaropa u
AEeCKPHUIITOPA 10CTUKEHUS
KOMIIeTeHII M

2

3

4

5

6

Martpuiipl ¥ onpenenuTeNnn

YO

[IPB

NI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

Cucrema TMHEHHBIX
anreOparyecKnux YpaBHEHHUI.

YO

VO, KP,
[1PB

[IPB

WI-1 VK- 1.1
UJI-3 VK- 1.1
UJI-5 VK- 1.1
WUJ-2 VK-1.2
-4 VK- 1.2
UJI-6 VK- 1.2

OneMeHTBI BEKTOPHOH anreOphbl

[IPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

Muorowiensl. KoMmruiekcHbie
qycia.

ITPB

W1 YK-1.1
W3 VK- 1.1
WJ-5 VK- 1.1
W2 VK- 1.2
W4 VK- 1.2
WJ-6 VK- 1.2

JlumeitHbIe OTOOpaKCHIS

ITPB

WJ-1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

OJIeMEHTHI aHANTHYECKON
TEOMETPHH.

ITPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

OYHKIMY OTHOU

JCACTBUTEIBHON IEPEMEHHON

I1IPB

N1 VK- 1.1
WJI-3 VK- 1.1
WJI-5 VK- 1.1
WJI-2 VK- 1.2
WJ1-4 VK- 1.2
WJI-6 VK- 1.2

[pemen GpyHKmTH.
HenpepsBraOCTh (pyHKIIL.

I1IPB

N1 VK- 1.1
WJ1-3 VK- 1.1
WJI-5 VK- 1.1
WJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

HuddepertmansHoe
HCYHCIIEHNE (PYHKIIMM OZJHON
MIEPEMEHHOM.

IIPB

W1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
WUJ-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2

10

WHarerpansHoe ncuricnenne
(HeoMpeIeIeHHbI HHTErPaJL,
OIpPENIENIEHHBIA UHTETPAI U €10
TIPHIIOYKEHHS)

I1IPB

N1 VK- 1.1
WJ-3 VK- 1.1
WJI-5 VK- 1.1
-2 VK- 1.2
WJ-4 VK- 1.2
WJI-6 VK- 1.2
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JnbdeperimansHbie V-1 YK-1.1
YpaBHECHMUSL NJI-3 YK-1.1

NA-5YK-1.1
11 I1IPB NA-2 YK-1.2

N4 YK-1.2
NJ-6 YK-1.2
Panel. NJ-1 YK-1.1
NJa-3 YK-1.1
NJ-5YK-1.1
N2 YK-1.2
N4 YK-1.2
NJ-6 YK-1.2
@YHKLMN HECKOJIBKHAX WJ-1 VK-1.1

WJI-3 VK- 1.1

1 MIEPEMEHHBIX. - L5 V.11
U2 VK-1.2

WUJI-4 VK-1.2
WJI-6 VK-1.2
Citygaiiabie coObITHS WUa-1 VK- 1.1
WUJI-3 VK- 1.1

YO, KP, W5 VK- 1.1

14 Yo I1PB IIPB U2 VK-1.2
WUJI-4 VK-1.2
WJI-6 VK-1.2
CrydaifHble BEJTMUHHBI WUA-1 VK- 1.1
WUJI-3 VK- 1.1

U5 YK-1.1
15 YO 1PB N2 YK-1.2
UI-4 YK-1.2
NJ-6 YK-1.2
OneMeHTEI MATEMaTHYECKOH WO-1 VK-1.1

WJ-3 VK- 1.1
CTATHCTHKH WJI-5 VK- 1.1

16 I1PB WUJI-2 VK- 1.2
WJI-4 VK- 1.2
WJI-6 VK- 1.2

12 [IPB

YciaoBHbIe 0003HAYeHNUSI OLleHOYHBIX cpeacTB (CTosousl 3, 4, 5):
YO — yctubiit (GpoHTaIBHBIN, HHAUBUAYAIbHBIM, KOMOMHHUPOBAHHBIN) OIPOC;
IIPB — npoBepka pedepaToB, KOHCIIEKTOB, IEPEBOJIOB, PEIICHUN 3aJaHHH, BBIMOJTHEHHBIX
3aJlaHu# B DJIEKTPOHHOM BHJIE U T.[I.;
KP — KoutponbHast paboTta (ayAUTOpHBIE WIM JOMAIIHUE, WHIUBUAYaJIbHbBIC, MapHbIC
WJIM TPYNIOBBIE KOHTPOJIbHBIE, CAMOCTOSTEIbHbBIE PA0OThI, TUKTAHTHI U T.1I.).
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5.2. OnleHOYHbIE CPeICTBA TEKYIIEro KOHTPOJIA
IlepeyeHb MpakTHYECKHUX (CEMUHAPCKHUX) 3aJaHUI

Tema 2 «CucTeMbl JHHEHHBIX aJredpanyecKux ypaBHeHUi»
IIpakTnueckoe 3ananue 1 k Teme Ne 2.
3agaum VI CaMOCTOSATEILHOTO PeleHn sl

Pemnts cucreMsl ypaBHEHHI METOIAMU:

- ["aycca;

- Kpamepa;

- 00paTHOI MaTpPHUIIBL:
2% + X, —%X; =0
2) 13X, +4%X,+6=0
X X =1
3X +X, +X =5

b) X =X +X%X, =1

(X, —2X, +X%; =0
Tema 14 «Cayuaiinbie cOObITHSI»
IIpakTH4eckoe 3aganue 2 k Teme Ne 14,
3agayuu AJ19 CaMOCTOSITEILHOIO pelleHust
B ypne 15 mapos: 5 6enbix u 10 3enénpix. KakoBa BeposSTHOCTh U3BJICYD U3 YPHBI:
a) 3en€HbIN map; 0) OenbIi map; B) CHHUM map?

2.  KakoBa BepOATHOCTbH TOTO, YTO U3BJICUEHHAS M3 KOJIOJIbI KapTa OKaxkeTcs Tpedoroit mactu? (B
KoJiojie 52 kapThl, a KapT TpedoBoit mactu 13)

3. B ypHe m Genbix u N depHbIX mapoB. KakoBa BEpOATHOCTh TOTO, YTO W3BJICUEHHBIN Hayraj
map OKaxeTcst 6enbm?

4, B ypue 12 mapoB: 3 Oenbix, 4 3en€HbIX U 5 KpacHbIX. KakoBa BEepOSTHOCTh U3BJICYb W3 YPHBI
KpacHbIH map?

5. B Tecte ¢ BpIOOpOM OTBeTa Ha KaxIblii Bompoc mnpeanaraercs 4 orsera. Kakum uuciom
Croco00B MOKHO OTBETUTH Ha TECT, cocTosAmil u3 10 Borpocos?

6. Ha 3auére yuenuky npejiaraercst 5 BorpocoB. Ha Kakplif U3 HUX OH MOKET OTBETUThH OJIHUM
U3 TpEX crnocoOOB — BEPHO, HEBEPHO WM HETOYHO. CKOJIBKO CYIIECTBYET BapHaHTOB OTBETOB
y4eHuka?

7. Yenosek unaér mo ropoxy. [loaxons k kaxaomy mepekpécTKy, OH MMeeT 3 BapuaHTa s
npojoykeHust myTH. CKOJIBKO pa3HbIX MapHIPyTOB OH MOKET IMPONTH, eciu OH nepecekaer 10
MEepeKpPECTKOB?

8. KowmmiekcHas Opurajga COCTOUT U3 JBYX MalIpOB, TPEX MITYKATypOB U OJHOTO CTOJSpA.
CKONBKO pa3iIMyuHbIX OpHUraj MOKHO CO3AaTh U3 pabovyero KOJIEKTUBA, B KOTOPOM 15 Masipos,
10 mrykaTypoB u 5 cTonspos?

9.  CkonpkuMu crioco0aMH MOXXHO Pa3sMECTUTh 9 JMIl 3a CTOJIOM, Ha KOTOPOM IOCTaBJE€HO 9
CTOJIOBBIX MPUOOPOB?

10. B BeIcmiell jgure yemnuoHara cTpadbl mo ¢yroony 16 xomana. bopbba uaer 3a 30J0THIE,
cepeOpsiHble U OpoH30BbIe MeAaau. CKOJBKUMU CIoco0aMHi Meald MOTYT ObITh pactpezeaeHbl
MeX Ay KoMaHaaMu?

11. B xopoOke MATh OJUHAKOBBIX U3JEIHI, TPUUEM TPH U3 HUX OKpalieHbl. Haynady n3BnedeHbl
nBa usnenus. HailTu BEpOSTHOCTH TOTO, YTO CPEIH ABYX W3BICUCHHBIX M3ACTUN OKAXKYTCS: a)
OJIHO OKpaIlIeHHO€ u3Jenue; 0) JBa OKPAIEHHBIX H3/AENHS; B) XOTS OBl OJHO OKpalleHHOe
U3JIENHeE.

=
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12.

13.

14.

15.

B rpynme 12 crynenToB, cpeau KOTOpbIX 8 oTiM4yHHMKOB. Ilo crmcky Haynayy otoOpaHbl 9
cTynenToB. HaiiTu BeposSITHOCTB TOTO, UTO Cpeld OTOOPAaHHBIX CTYACHTOB MATh OTIIMYHHUKOB.

CryneHT 3HaeT OTBETHI MOTHOCTHIO Ha 20 GuiieToB u3 30. HaliT BEpOSITHOCTD TOTO, YTO OH HE
CMOXET OTBETUTH Ha BCE BOIPOCHI BBHITSIHYTOTO OMIeTa.

Cpenu 20 oauHaKOBBIX 0 BHEIIHEMY BUIy TeTpajel 16 B kiietky. B3sro 4 terpagu. Haiinure
BEPOSITHOCTh TOIO, YTO M3 HUX: @) POBHO 2 TETpaju B KJIETKY, 0) XoTs Obl oJHa TeTpaab B
KIIETKY.

B kopobOke mmerorcst 30 noTepeiiHbIX OMIETOB, U3 KOTOPBIX 26 MyCThIX (0€3 BBIMTPHIMICH).
Hayran usBnekator ogHoBpeMeHHO 4 Ousera. HaliTu BepoATHOCTH TOTO, YTO BCE OMIIETHI HE
OKa)KYTCsI BBIUTPBIIIHBIMHU.

5.3. TeMaTuKa NMCbMEHHBIX Pa0OT 00y4aIOIIMXCS
OO6yuatomuecs 3a049HOM (POopMBI OO0ydeHHUs BBITOJIHSIIOT JOMAIIHIOK KOHTPOJIBHYIO
paboty. Y4eOHO-METOJMYECKHEe MaTepHallbl, HEOOXOJUMBIC [UIsl BBITIOJHEHUS pPaboTHI,
conepxkarcs B YMK no nucuunimse.

5.4, IlepeyeHb BONPOCOB MPOMEKYTOYHOM aTTECTAIMM MO AUCHUIIUHE

Bomnpocsl Kk 3xk3ameny

1. Marpurpl 1 oriepaii HaJl HIMHU.

2. Onpenenureny ¥ UX CBOHCTBA.

3. OOparHas MaTpHIia.

4. Panr matpuripl.

5. CJIAY u meromp! ux pemenust: ['aycca, Kpamepa, oOpaTHON MaTpHIIbL.

6. Cucrembl IMHEHHBIX OJJHOPOIHBIX YpaBHEHHH. DyHIaMEHTaIbHAs CHCTEMA PEITICHUI.

7. YpaBHeHHE IpssMOU C YriaoBbM Kod(hurmenrom.O0IIee ypaBHEHHE TPSIMOM U €r0 YaCTHBIC
CITyJau.

8.  Touka nepecedyenust npsmbix. [TocTpoeHue mpsmMoit 1o e€ ypaBHEHHIO.

9. Bbruncnenne  yrma  Mexay  IByMs  OpSMbIMH.  YCIOBHS — MApayiebHOCTH U

MIEPIEHINKYIIIPHOCTH JBYX MPSMBbIX.

10. VYpaBHeHue npsiMOM, MPOXOIAIIEH Yepe3 IaHHYIO TOUKY B 3a/JAHHOM HallpaBJICHUH.

11. VYpaBHeHHE NPSAMOIA, MPOXOIAIICH Yepe3 ABE TaHHBIC TOUKH.

12. PaccrosiHue OT TOYKH 70 TPSMOH.

13.  KpuBbie BTOporo mnopsjka (OKpy»KHOCTb, SJUIHIIC, TUIIepOoIia, mapaboiia).

14.  CkassipHble ¥ BEKTOPHBIE BEIMUUHBL. JIMHEHHbIE Onepaliy Ha/l BEKTOPaMHU.

15.  Vron mexay aByms Bekropamu. [Ipoekius BeKTopa Ha OChb U COCTABIIIONIAS BEKTOpA IO
OCH.

16. Pazno)keHue BEKTOpa Ha COCTABIISIOIIME TI0 OCSM KOOPIUHAT.

17. Hampapinstoiyie KOCHHYChI BEKTOpa.

18. VYcrnoBue KOMTMHEAPHOCTH IBYX BEKTOPOB.

19. VYcnoBue KOMITIAHAPHOCTH TPEX BEKTOPOB.

20. CkanspHoe Npou3BeJEHHE IBYX BEKTOPOB U €ro cBoiicTBa. BekTropHOE npousBesieHue U ero
CBONCTBA.

21. CwmeraHHoe NPOU3BEIEHHUE TPEX BEKTOPOB U €0 FEOMETPHUYECKUI CMBICIT.

22. AnreOpanyeckas (popmMa KOMILUIEKCHOTO 4Yncia. JIeHCTBHS ¢ KOMIUIEKCHBIMH YMCIIaMU.

23. TpuroHoMeTpuuecKas U okas3aTenbHas ()OpMbI KOMIUIEKCHOTO YHCIIA.

24. Crenenb KoMIUIEKCHOTo urciia. KopeHs N-i crereHu 13 KOMITIEKCHOTO YHCIIa.

25. Jluneitnble otoOpaskenus. OCHOBHBIE TOHATHSL

26. EBKIMIOBO MPOCTPAHCTBO.

27. JluHeiHble OnIepaTopbl U MX CBOMCTBA.

28. CoOcTBEeHHBIE BEKTOPBI 1 COOCTBEHHBIE 3HAYEHUS JITHEHHOTO OTlepaTopa.

29.  OptoroHasnbHbIi 0a31C M OPTOrOHAIBHBIE MPEOOPA3OBAHMSL.
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30.
3L
32.
33.

34.
35.

36.
37.
38.
39.
40.
41.
42.

43.
44,
45.
46.
47.
48.
49.
50.
ol

52.
53.

54.

55.
56.

S7.
58.

59.
60.

61.

62.

63.
64.

65.

66.

[puBenenune kBapaTHUHON (POPMBI K KAHOHUYECKOMY BUJTY.

Pa3mepHOCTD 1 6a3uC BEKTOPHOTO IPOCTPAHCTBA.

Kpurepuii CrunbBecTpa 3HAKOOTIPEICTIEHHOCTH KB IPATUIHON (DOPMBIL.

HopMmaiibHblli BEKTOp IJIOCKOCTU. YPaBHEHUE IUIOCKOCTH, IMPOXOJAIICH Yepe3 JaHHYIO
TOYKY.

OO0ree ypaBHEHHE TFIOCKOCTH U €T0 YaCTHBIE CITyJaH.

Yron MexIy IUIOCKOCTSAMH. YCIOBUS MNapajUIeIbHOCTH M IMEPHEHIMKYISIPHOCTH JIBYX
IJIOCKOCTEH.

I[Ipsimast B ipoctpanctse. OOme ypaBHeHHs npsiMoii. KaHoHYecKne ypaBHEHUSI TIPSIMOIA.

YpaBHEHUS IPSIMOIA, POXOIAILIEH Yepe3 IBE TOUKH.

VYron Mexty IByMsl IPSIMBIMU. Y CIIOBUSI TAPAJIIENBHOCTH U NIEPIEHIMKYIISIPHOCTH IPSIMBIX.

Y cnoBus napauienbHOCTH U MEPIEHMKYIISIPHOCTH MPSIMOM U TIJIOCKOCTH.

Touka nepecedeHns: MPSIMOM C TUIOCKOCTBI0. PacCTOSIHME OT TOUKH JI0 IJIOCKOCTH.

[onsiTue MHOKecTBa. YUCI0BbIE MHOXKECTBA.

[onsTre dpynaxipm. OCHOBHBIE CBOICTBA (DYyHKIIMIL DeMeHTapHbIe (PYHKIINH.
Knaccudmxarms QyHkimif.

[Ipenen unci0BOM NOCIIEAOBATEILHOCTH.

[Ipenen GpyHKIMM B GECKOHEYHOCTH U B TOUKE.

beckoHeuHo mMastbie BETMYUHBI M KX CBOMCTBA.

BbeckoneuyHo GobIIMe BETUUMHBI M MX CBOMCTBA.

OcHoBHBbIE TE€OpeMBI 0 Tipezenax. [[pru3Haku CylecTBOBaHUS Mpeiena.

3amMeyaTenbHbIe PEIEIbI.

HenpepeiBHOCT pyHKIMYM B TOUuKe. TOUKM pa3pbiBa U UX KIacCU(HUKAIHS.
Teopems! Betiepirpacca u bonbiiano-Kormm o HenpepbiBHOM Ha OTpe3Ke (PyHKIMH.

Onpenenenrie NPOU3BOIHOM, €€ MEXaHUUYECKUI M TEOMETPUIECKUI CMBICI.3aBUCUMOCTh
MEX]Ty HEPEPHIBHOCTHIO 1 TG HEPEHITUPYEMOCTHIO (DYHKITHH.

Ocnogneble npaBwia auddepertmpoBanus. [Ipon3BoHas CI0XKHOM 1 00paTHON (BYHKITUH.

[Tpon3BoAHBIE OCHOBHBIX JIeMEHTapHBIX QYHKIHHA. [oHSTHE TPOM3BOAHBIX BBICIIIUX
TIOPSITIKOB.

OKOHOMMYECKUH CMBICIT IPOU3BOIHOM. VIcnonb30BaHMe NOHATUS TPOU3BOJHON B
SKOHOMHKE.

YpaBHeHue KacaTeIbHON 1 HOPMaId K KPUBOIA.

Juddepentman GyHKIMHA U €ro TeOMETpHUYECKUi cMbICIL /g depeHimanbl BRICIIIX
TIOPSIIKOB.

Teopemsr: @epma, Poris, Jlarpanka.

Teopema Jlonmrars.

Heo6xomiMeble 1 1ocTaTOuHbIe YCIOBUS BO3PACTaHUs M YObIBAHHS (DYHKIIUHL.

OkerpemyM (yHkiwpy. Heo0XomuMblil 1 JOCTaTOYHBIN MPU3HAKY CYIIIECTBOBAHUS
IKCTpeMyMa (yHKUMH.JJOCTaTOUHBIN MPU3HAK CYIIIECTBOBAHMUS HKCTPEMYMa, OCHOBAHHBIN Ha
3HAKEe BTOPOW MPOU3BOJIHOM.

Hawulosnbiiee 1 HauMeHblIIee 3HaYeHUE (PYHKIIUH Ha OTPE3KE.

Beimyknocts 1 BoruyTtocTs rpaduka GyHkimu. Touku neperrnba. ACUMITOTHI rpaduka
yHKIHH.

OOmas cxema uccie1oBaHus (PyHKIMU U IOCTpOeHUE e€ Tpaduka.

INonsTre nepBooOpa3HoOil 1 HeonpeaenEéHHOro uHTerpaia. CBoicTBa HEONPEIEIEHHOTO
uHTerpana.l ' eomeTpuueckuii CMbICI HEONPENENEHHOTO NHTErpaia.

OcHOBHBIE METOIBI MHTETpHpOBaHusl. FIHTerprpoBaHrue METOIOM pasnokeHus. Meron
MHTErPUPOBaHUS 10 YacTsiM. IHTerprpoBaHre MPOCTENIINX pallMOHANIBHBIX Jipoodeil. Metos
HEOTpeeIEHHBIX KOI(D(DUIMEHTOB.

NurerpambHas cymma. [onsitue onpenenéHHoro uarerpaina.l eoMeTpuyecknil 1 SKOHOMUYECKUI

CMBICII onpeieniéHHOro nHTerpaia.CpoiicTsa onpenenéHHoro nnrerpana. @opmyna Herotona-
JleitOHuIa.
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3ameHa nepeMeHHo 1 (popMyIia MHTErPUPOBAHUS TT0 YacTSAM y OTIPEICIEHHOTO HHTErpaa.
I'eomerpryeckre NpuiIoKeHNs ONPENETIEHHOTO UHTETpaa.
HecoGcTBeHHbIE HHTETpATIBL.
JubdepeHpanbHble ypaBHEHHS TIEPBOTO Mopsiaka. TeopeMa o CyIecTBOBaHUH M €IMHCTBEHHOCTH
petnenust. JluddepeHnmanbHbie ypaBHEHUS C pa3IeIISFOIIIMUCS ITePEMEHHBIMHU.
OnnHopoanbie b hepeHInaTbHbIe ypaBHEHHS IEPBOTO TOPSIIKA.
JIuneitnple muddepeHnmansHpIe ypaBHEHHS IEPBOTO MOPSIKA.
JubdepeHnpanbHble ypaBHEHHS], TOITYCKAIOIINE TIOHIKEHHE TIOPSIIKA.
JIuneitnple muddepeHmansHpIe ypaBHEHUs BTOPOTO TOPSIIKA C TIOCTOSTHHBIMA KO3 (DUITMEHTAMH.
[onsitre o mddhepeHIaTbHBIX YPaBHEHUSIX BBICIIHNX ITOPSIKOB.
OCHOBHBIE IOHSITHS YUCIIOBBIX PsAZIOB. CBOWCTBA YUCIIOBBIX PAIOB. CXOUMOCTH psijia.
Heo0xomiMbIii ipr3HAaK CXOMMOCTH. ["apMOHUYECKHIA PSIIL.
Psizip1 ¢ monoskutensHbIMU WwieHaMH. [ [pu3Hak cpaBHEHUS pSAAOB.
[Tpuznak Jamam6Gepa.
Nurerpansubnii npusHak Komm.
3naxonepemMeHHble pspl. [Ipusnak Jlelionua.OcraTok psa v ero oLeHKa.
O6mnactb cxoqMocTH (PyHKIMOHATTBHOTO psifa. lIpaBunbHO cxosiuecs (QyHKIMOHATBHBIE PSIbI U
MX CBOMCTBA.
Crenernbie psapl. O0IaCTh CXOAMMOCTH CTENEHHOTO psiia. CBOMCTBA CTEMEHHBIX PSIOB.
Paznosxenre HEKOTOPBIX ANIeMEHTAPHBIX (PyHKIHMH B psibl Taimopa u MakropeHa.
OyHKIWS ABYX MTEPEMEHHBIX U €€ o0nacts onpenenenust. [ paduk GyHKIMN 1ByX IEpeMEHHBIX.
OyHKIUS TPEX U OOJBILETO YHCIIA IEPEMEHHBIX.
[penen pynkimu Heckonbkux nepemenHbIX. HenpepbiBHOCTS (hyHKIMU. Touku paspeiBa.
YacrHble mpou3BOHbIE IEPBOTO Mopsiyika. ['eoMeTprudeckuii CMbICT YaCTHBIX ITPOU3BOHBIX
(GYHKIMH IBYX MepeMeHHBIX.HacTHbIE MPOU3BO/HBIE BBICIINX ITOPSIIKOB.
[Mommbnii muddepernman GyHKIMN HECKOIBKUX TiepeMeHHbIX. JnddepeHimanst BHICITHIX
MOPSIIKOB.
JuddepentmmpoBanme CII0KHBIX M HESIBHBIX (DYHKITH.
[TpomsBoanas B jaHHOM HarpasieHud. [ pamquenT ynkuym. KacarensHast IiockoCcTh M1 HOPMaJb K
MTOBEPXHOCTH.
DKcTpeMyM (DYHKIMU BYX HE3aBUCUMBIX IT€PEMEHHBIX.
HawuOospiiee 1 HauMeHblIIee 3HaYeHUE (QYHKITHH.
VYcnoBHbIl 3kcTpeMyM. Meton MuOkuTenel Jlarpamxka.
CoObiTust M ux wiaccudukanus. Kiaccuueckoe M CTaTHCTHUECKOE OMpEIETeHUE BEpOSTHOCTU
CITy4aifiHOTO COOBITHSL.
Kombunaropuka. Beibopku snemenToB. Pa3mernienus, nepecTaHoBKU, COUETAHUSI.
CymMa 1BYX COOBITHIA, MpOU3BENCHUE ABYX COOBITHI. Teopembl ClOKeHHS BEpOSTHOCTEH s
HECOBMECTHBIX COOBITHI U IBYX COBMECTHBIX COOBITHH.
BeposiTHOCTD TOsIBIICHHST XOTS Obl OJHOTO COOBITHA. TeopemMbl YMHOXEHHs BEpOSTHOCTEH JUist
HE3aBHCHUMBIX U 3aBUCHMBIX COOBITHI.
®opmyia nosnHou BepositHocTu. Dopmyiia baiieca.
. IloBTOpHBIE HE3aBUCHMBIE UcTibITaHUsA. Dopmyna bepryu.
MHOTOyroibHMK pacnpeneieHuss BeposTHOCTeM. HauBeposTHeuliee 4HUCIO HACTYIIEHUN
COOBITHSL.
Ipocreiimmit moTok ciyyaiHbIX coObITHI U pactipenenenue [lyaccona.
JlokanbHast 1 MHTETpalibHas TeopeMsl Jlamaca.
JluckpeTHas ciydaiiHas BeJIMYMHA U €€ YHUCIIOBbIE XapaKTEPUCTUKH (MaTeMaTHYECKOE OKUIaHUE,
JMCIIepCusi, CpeiHee KBaIpaTHUECKOE OTKIIOHEHHE).
. buHOMmManbHOE pacrpeaeneHne JUCKPETHON CIIy4aiHOM BEIIMYMHBL.
. I'eoMeTpuueckoe 1 runepreoMeTpu4ecKoe pacpeaeaeHns AUCKPETHON CITydaliHOM BEJTMYHMHBI.
. Pacnpenenenue IlyaccoHa AUCKpeTHOM CIIydallHOW BEJIMYHHBI.
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108. HenpepsiBHas ciy4aiiHasi BenuuuHa. MHTerpanbHas (QyHKUIMS pacnpeieleHHs: €€ CBOHCTBA,
rpaduk. Beraucienrne BEpOsSTHOCTH MOTAIAaHUS CITyYaiHOW BEJTMYHMHBI B 33]JAHHBIA HHTEPBAJL.

109. IlmoTHOCTH pacIpeesieHusT BEPOSITHOCTEH. BhIUncIeHne BEpPOSTHOCTEH MOMagaHus CIydaiHOU
BEJIMYMHBI B 33J]aHHBIN MHTEPBAJL.

110. YwmcnoBble XapaKTePUCTUKN HETIPEPHIBHOW CITyYaifHON BEINYMHBI.

111. PaBHOMEpHOE pacnpeneneHue HeNpepbIBHON CIy4aiiHOM BEINYHHBIL.

112. Tloxa3arenmbHOE pacrpeeNieHne HEPEPHIBHOM CITy4aifHOW BEJTMUHHBL.

113. HopwmanbHoe pacripeneneHie HepepbIBHOM CITy4aiiHOW BETMYUHBI.

2
114. Pacnpenenenus X, Crbronenta u @uepa.
115. MowmeHnTsl cnydaiiHoi BenuuuHbl. [loHsiTHe 0 3aKoHEe OOJIBIINX YHUCEL.

116. Cuctemsl AByX ciydaiiHeix BennunH. KoBapuarms 1 k03(huimenT Koppensmun

117. IlpenenbHble TEOPEMBI TEOPUU BEPOSTHOCTEM.
118. 3amaum MareMaTHYeCKOW CTAaTUCTUKH. ['eHepaibHas W  BBHIOOpOYHAs CTATHCTUYCCKUE

coBokymHOcTH.I paduaeckoe  mpeAcTaBIeHHWE  CTAaTHCTHYECKOM  COBOKYITHOCTH  (TIOJIMTOH,
THCTOTpaMMa, SMIApHYecKas (PyHKIUS pacipeIeeHs).

119. OcHoBHas 3a7a4a BEIOOPOYHOTO METOJA. BBIUHMCICHUE YHMCIOBBIX XapaKTEPUCTHUK BHIOOPOYHOU
COBOKYITHOCTH.

120. CratucTHdyeckue  OINEGHKM  MapaMeTpoB  pachpejereHus.JloBepuTenbHas  BEPOSTHOCTb.
JloBepHTEITbHbIC HHTEPBAIIBL.

121. Meron HamMeHbpIHMX KBaaparoB. [Ipsmas ywmHHS perpeccuu. BpiOopounslii ko3¢ ¢ummeHT
KOPPEJISLHH.

Pa3znen 6. OuieHoYHbBIE CPeACTBA MPOMEKYTOUYHOM aTTecTaluu (¢ KIKYaAMHU)
1. Bwibepume 00un npasuibHblll OMeem.

3 2 1
2 5 3
Onpenenurens paBeH ...

3 4 2

a) 3

b) 0

c) 5

d)y -3

IMpaBuibublii oTBet: d)

2. JlBa mpenena, 3Ha4€HUS KOTOPBIX PaBHHI 5, ...

(8b1OEepume 06a 6epHLIX BAPUAHMA OMEEMA)

lim sin5x
a) x—0 X

. sin5x
) lim——

x—0 5)(
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sin X

lim——
C) x—0 By

Iim53inx
d) Xx—0 X

IpaBuabHbIi oTBET: a), d)

3. Vkaosxxcume npasunvhyto nociedosamenbHOCmMb 2MAN08 BbIYUCTIEHUS 0OPAMHOU MAMPUYbL
Jlana kBajpaTHas MaTpuia A, ONpeeIUuTeNIb KOTOPOUM HE paBEH HYJIIO.
a) HaxOXJCHHE aNreOpanvecKuX AOMOJHCHHI JIEMEHTOB TPAHCIIOHUPOBAHHON MAaTPHIBI U

COCTaBJICHUE COKO3HON MaTpPHIIbL;
b) BbIUKCIIEHUE OMPENETUTENS UCXOAHON MATPHUIIBL;
C) HaxOXJCHHE TPAHCIIOHUPOBAHHON MATPHIIBI K JAHHOM;
d) BeIUKCIEHUE 0OPATHON MaTPHIIBI IO HopMyJie
IpaBuabublii oTBeT: b)-c)-a)-d)

4. Vkaorcume npasunvroe coomseemcmeue MEXIY TUIIOM MaTPUYHOTO YpPaBHEHUS U GOPMYIION JUis
€ro peueHus:

1) AX =B
) XA=B
3) AXB=C
BapuanTel 0TBETOB:
a) X =A'CB*
b) X =BA™
0 X=A"B
IIpaBuiabHbBI OTBET:
1)-c
2)-b
3)-a

5. Ilpouumaiime mexcm u 3anuwiume paseepHymulii 0b6ocHosanHviii omeem. Omeem credyem
3anucams ¢ ManeHbKou OYK6bl:

JlaiiTe onpeneneHre NOHATUIOTOYKA MUHMMYMa — 3TO ...

IIpaBUIIBHBINH OTBET: €ClIM NPU MEPEXoje Yepe3 KPUTHUECKYI0 TOUKY MPOU3BOAHAs (DYHKLIUU MEHSET
3HaK C «MHUHYCa» Ha «IUTIOCY» (omeem CmyoeHma moxcem Oblmb NpeoCcmasien 8 uHmepnpemayuu,
IKBUBAEHMHOU NPUBEOEHHOM) NPABUTLHOMY OMEemy)

Pa3nen 7. Ilepevyennb yueOHOM JuTEpaTypbl, HEOOXOAUMOI 1JIs1 OCBOEHUSI AU CUUIIIMHBI

7.1. OcHoBHas IMTEpPaTypa
1. bepesuna, H. A. Beiciias maremaruka: yue6noe nocodue / H. A. bepesuna. — 2-e uzn. —
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CaparoB: Hayunas kuwura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — Tekcr: 3meKTpoHHBIN //

[udposoii o0Opa3oBaTeNbHBIN pecypc IPR SMART: [caift]. — URL:
https://www.iprbookshop.ru/80978.htmi
2. Kpartkuii xypc Beicmieit marematuku: ydeOnuk / K. B. bangun, ®@. K. banaun, B. W.

Hxeddans [u ap.]; mon penakuueit K. B. banguna. — 3-e u3n. — Mocksa: lamkos u K, 2019. — 512
c. — ISBN 978-5-394-03335-3. — Tekcr: anekrponnsiii // LludpoBoit odpasoBarenbHbiii pecypc IPR
SMART: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

3. Oxynesa, I'. JI. JIluneiinas anreOpa. AHamuTHUYECKast TeoMeTpHst: yaeOHoe mocobue / I'. JI.
OxyneBa, JI. b. Ilompmmna, H. B. OsuapoBa. —  benropoa: benropoackuil rocynapcTBeHHbIN
texHosiornyeckuid yausepcutet uM. B.I'. Lllyxosa, DbC ACB, 2020. — 88 ¢. — Tekcr: 351eKTpoHHbIH //
Hudposoii o0pa30BaTeIbHBIH pecypc IPR SMART: [caiiT]. — URL:
https://www.iprbookshop.ru/110191.html

7.2. JlonoJIHUTEJIbHAS JIUTEPATypa

4, Mansies, . A. DnemenTs! tuHeHon anreopsl. Y. 1: yueOnoe nmocodue / M. A. Manbiies.
— HoBocubupck: HoBocubupckuii rocyaapcTBensblii yausepcuret, 2019. — 251 ¢. — ISBN 978-5-
4437-0922-2, 978-5-4437-0923-9 (U.1). — Texct: anexTpoHHbI // [ludpoBoit 00pa3oBaTenbHBIN pecype
IPR SMART: [caiit]. — URL.: https://www.iprbookshop.ru/93564.html

o. Mankuu, A. C. 3agauu ¢ peleHusIMU 0 BBICIIEH MaTeMaTUKe, TEOPUH BEPOSATHOCTEH,
MaTeMaTHYeCKOH CTaTHCTUKE, MAaTeMaTHYecKOMy MpOTPaMMHPOBAaHUIO: YydeOHOe Tmocolue yis
OakamaBpoB / A. C. lllankun, B. A. lankua. — 8-e m31. — Mocksa: [lamkos u K, 2019. — 432 ¢c. —
ISBN 978-5-394-01943-2. — Texkcr: snekrponnsiid // Lludposoit obOpazoBarenbHbii pecypc [PR
SMART: [caiir]. — URL.: https://www.iprbookshop.ru/85140.html

7.3. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIIUOHHOH ceTu «AHTEepHET»

1. http://www.consultant.ru/— KosucyasrataT Iliroc

2. http://www.garant.ru/— I"apant

3. udposoii  obpazoBarenvHbiii  pecypc IPR SMART - peKHM  JIOCTyIa
www. iprbooksshop.ru

4, [TporpammHOe obecrieueHue st OpraHu3anuy KoHdepeHuun
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Paznen 8. MaTepnanbﬂo-Texnnqecxaﬂ 0azam I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MH

MaTepHaJ’ILHO-TeXHI/I‘leCKaH 6333, H606XOL[I/IM3H AJIsT OCYLIECTBJICHHUSA 06p330B3Te.]'[BH01"0
nmpouecca 1mo IMmCUMIIJIMHE:

MartepuanbHO-TEXHHUYECKOE OOeCTieueHne IUCHHUIUIMHB «MaTeMaTHKa» BKIIOYaeT B ce0s
y4eOHBbIC ayIUTOPUU JUIS TPOBEICHUS 3aHATUH, TPYNIOBBIX W WHAWBUIYATbHBIX KOHCYJIBTAIIUMN,
TEKYIIEro KOHTPOJIS ¥ MPOMEKYTOYHOM aTTeCTAlMU, CAMOCTOSITEIIbHON pabOThl 00y4YaroOIuXCsl.

Y4eOHbIC ayIUTOPUH YKOMIUICKTOBAHBI CIEIUATM3HPOBAHHON MEOENbI0 W TCXHUYCCKHMH
cpenctBamu  oOydeHms. [loMemieHHss Ui CaMOCTOSITENIEHON pa0OThl OOYdYaIONIUXCS OCHAIICHBI
KOMITBIOTEPHON TEXHUKOW C BO3MOYKHOCTBIO MOJKIIOUEHUS K ceTu IHTEpHET.

JlMcuuIuinHa MOYKET PEaM30BBIBATHCS C MPUMEHEHHEM JIHCTAHIIMOHHBIX TEXHOJOTHH OO0ydeHHUS.
Crneunduka peanusallud TUCHUIUIMHBI C TMPUMEHEHMEM JHUCTAHIIMOHHBIX TEXHOJOTHH 00y4deHus
yCTaHaBIUBAETCS JOMOJHEHHEM K pabodeil mporpamme. B dactu He mpoTuBOpeuaned crenuduke,
W3JI0KEHHOU B JIOMIOJTHEHUH K TIPOrpamMme, IMPUMEHSIETCS] HacTosmasi pabodasi mporpamMma.

MarepuanbHO-TeXHUYECKass 0a3a, HEOOXOAUMast ISl OCYIIIECTBICHHS 00pa30BaTEILHOTO Tpoliecca
M0 AUCIUIUIMHE C TPUMEHEHHUEM JIMCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUM, BKIIFOYAET B CEOsI:

KomnbroTepHass TexHuka, pacrnolioxkeHHass B ydeOHoM koprmyce Muctutyra (yn.Kaumnues, 63,
kabunet LleHTpa qUCTAaHITMOHHOTO OOyUYEHU):

1. Inteli3 3.4Ghz\O3Y 4Gh\500GB\RadeonHD5450;

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

3. JIMYHBIC JJICKTPOHHBIC YCTPOMCTBA (KOMITBIOTEPHI, HOYTOYKH, TUTAHIIETHl W HHOE), a TaKXKe
CpelICTBa CBSI3M MpEToJaBaTeeil U CTyJCHTOB.

NudopmanroHHbIe TEXHOJIOTHH, HEOOXOIMMBIE ISl OCYIIECTBICHHS] 00pa30BaTEIHLHOTO MpoIecca
0 TMCHUIUIMHE C MPUMEHEHHEM MCTAaHIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJOTUH, BKIIIOYAIOT B CeOs:

- cucrtemamucranironsHoroodysenns (CI0O) (Learning Management System) (LMS) Moodle
(Modular Object-Oriented Dynamic Learning Environment);

- 3JIEKTPOHHAs [10YTa;

- CUCTEMa KOMITBIOTEPHOI'O TECTUPOBAHUS;

- [ludporoit o6pazoBatensHbIil pecypc IPR SMART;,

- cucTeMa MHTepHeT-CBs3U skype;

- TeneOHHAS CBSI3b;

- MporpamMMHoe o0ecrieueHue AJisi OpraHu3auu KOHQEepeHIUH.

OOydenune o0O0y4alOIIUXCS HMHBAIMIOB M OOYYaIOUIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSMU
3I0POBbSl  OCYILECTBJISIETCSI [IOCPEACTBOM IPUMEHEHHsI CIELMAIBHBIX TEXHUYECKUX CpPEICTB B
3aBUCHMOCTH OT B HO30JIOTHU.

[Ipu mnpoBeneHun y4eOHBIX 3aHATHUI 1O JAUCHUIUIMHE HCIHOJIB3YIOTCS MYJIbTUMEAUMHbBIE
KOMILJIEKCBI, 3JICKTPOHHBIE YUeOHUKU U ydeOHbIe TOCOOMS, alaliTUPOBAHHBIE K OTPaHUYCHUSM 370POBbs
oOyuaromuxcs.

JIeKIMoHHbIE ayJUTOPUU OOOpPYIOBaHBI MYIbTUMEIUHHBIMU KadeapamMu, MOJAKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIOUIUMH YCUJIUTh 3BYK JUIsl KATETOPUU cIabOCIbIIIAUX 00yJarouxcs, a
TaKk)Ke MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEITUYUBAIOT U300paKE€HHE B HECKOJILKO Pa3 U MO3BOJISIOT
BOCIIPUHUMATh y4eOHYI0 HH(OPMALIKIO 00YJaIOIUMCS C HAPYILICHUSIMHU 3PEHUSI.

[Tpu oOyueHUN JUI] ¢ HAPYIICHUSAMH CIIyXa UCIIOIb3YeTCsl YCHIIUTENb clyXa AJs cla0OoCTbIIAINX
moaeit CyberEar monens HAP-40, nmomorarommii oOydaeMbIM Jydille BOCHPUHHUMATH Y4eOHYIO
HUH(pOpMaLHUIO.

OOyyaromuecss ¢ OTpaHMYEHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS, OOECIeuYeHbl MEYaTHBIMU H
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcaMu (MIPOrpaMMBbl, y4eOHUKH, ydeOHbIe TOCOOUs, MaTepUabl
JUI CaMOCTOSITEIbHOU paboThl U T.1.) B dopMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSIM HX 3J0POBBS U
BOCIPUSTUS UH(DOPMAIIUU:

JJIS1 JIUI ¢ HAPYLIEHUSIMU 3PeHUs:

- B opMe DIEKTPOHHOTO TOKYMEHTA;

- B hopme ayanodaiina;

JJIS1 JIMI ¢ HAPYLIEHUSIMHU CJIyXa:
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- B [Ie4aTHO popme;

- B (hopMe DIEKTPOHHOTO JJOKYMEHTA;

IS JIMIL ¢ HAPYUIEHHSIMH OTIOPHO-/IBUIaTeJILHOTO annapara:
- B Ile4aTHOU opme;

- B (hopMe DIEKTPOHHOTO JJOKYMEHTA;

- B popme ayauodaiina.
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Pazgen 9. Meroanyeckue ykazaHus UIsl 00y4al0ImUXCcs M0 0CBOEHUIO U CHUIITUHBI
JucuuminHa «MareMaTHKa» 3HAKOMUT CTYJIEHTa C OCHOBAMM MaTEMaTHUYECKOIro arlapara,
HE0OXOMMOTO ISl peLIEHHs] TEOPETUIECKUX U MTPAKTUUECKIX SKOHOMHYECKUX 3371a4, Pa3BUBACT JIOTHYECKOE U
ANTOPUTMHUYECKOE MBIIIIJICHUE, TIOBBIIIACT OOIINI YPOBEHb MATEMATHYECKOH KYJIbTYpHL.
[Tpu n3yyeHnn QUCUUIUTMHBI HE00X0AUMO:

— chopMupOBaTh KOMIIETEHIIMU 00YYarOIIerocs B 00JIaCTH MPUMEHEHNSI MAaTEMaTHIECKIX METOJIOB U
CPEJICTB IIPY PELLIECHUH MPUKIIAJIHbIX 3a/1a4;

— Ha TpUMEpax MAaTeMaTHYeCKHMX OOBEKTOB M METOJOB IPOJEMOHCTPUPOBATH CIEHHDUKY
MaTeMaTUKH{, HAy4YUThb CTYJEHTOB MNpUEMAM MCCIEIAOBAaHMS M PpELICHHs MaTeMaTU4ecKu
(hopMaTM30BaHHBIX 33]1a4;

— chopMHUpPOBaTh CUCTEMY 0a30BBIX TEOPETHUECKUX 3HAHUH CTYJICHTOB MO BaXKHOMY HAIPaBJICHHIO,
HaXO/SIIEMYCS] Ha CThIKE 5KOHOMUKHU U IPUKIIATHON MaTEMaTUKH;

— chopMUpPOBaTh HABBIKKM CAMOCTOSITENILHON PabOThI, OpraHU3aIliu UCCIIEI0BATEILCKOM PaOOTHI.

Copnepxanue nucuuIUIMHBL «MaTemaTtuka» wusydaercs B (opMe JIEKIMOHHBIX U MPaKTHYECKUX
3aHSATUN, OpraHU3alMM CAMOCTOATEIbHOM pabdoThl cryaeHToB. CojepkaHue ydeOHOTO Marepuaia
CTPYNIIMPOBAHO MO TE€MaM, B KOTOPbIE€ BKJIIOYEHbI OCHOBHBIE TOHSATHUS, a TAK)K€ BUJBI JESTEIBHOCTH,
o0s3aTenbHble NS OCBOCHUS CTYAEHTAaMHU C LEJIbI0 INPUMEHEHHUS B MOCIEIyIoLEeH esTeIbHOCTH
cnenuanucta. [ns noseimieHUss 3(PPEKTUBHOCTH Mpolecca OOy4EHHUs HCIOJIb3YIOTCS BO3MOKHOCTH
MEXIPEIMETHBIX CBSI3eN AUCUUILTUHBI «MaTemMaTuka» ¢ JpyruMy JUCHUILIMHAMU.

[IpakTueckue 3aHATUS NTPOBOAATCA C LEIbI0 (OPMHUPOBAHHSA KOMIETEHLUH O0O0ydaromuxcs,
3aKpEeIJICHUs] TOJYYEHHBIX TEOPETUYECKUX 3HAHUM Ha JIEKIHMSIX U B IPOILECCE CaMOCTOSITEIBHOTO
U3y4YeHHUs OOydaroluMucs croenuanbHoil mutepaTypbl.llpakTuueckue 3aHATHA 1O  JTUCIUIUIMHE
OpraHM30BaHbl HAa OCHOBE MPHUHIIUIIOB MaKCUMAaJbHON BOBJIEYEHHOCTH CTYJI€HTa B MpOILECC M3Y4EHHUS
Matepuana.llpyu moAroToBke K MpakTUYECKUM 3aHATUSAM CTYJIEHTaM ClieZlyeT BHUMATEIbHO MOpaboTaTh C
TEKCTOM JIEKIIMH, Y4eOHBIM MaTepHalloM PEKOMEHIYyeMOro yuyeOHHKa, pa300paTh pelleHUE KITIOUEBBIX
3aja4, BbIOUCATh HEOOXoAuMmble (OpPMYJbl, BBINOJHUTH 3aJaHUS JUIsl CaMOCTOSATEIBHOIO pPELIeHMUS,
MOATOTOBUTH BOMPOCHI, KOTOPHIE BBI3BAIN 3aTPYJHEHUS.

CamocTtodaTtenbHas paboTa CTyJEHTOB MO JUCHUILTHHE «MaTemMaThKa» 3aKIio4yaeTcs B 3aKpeIuIeHUH
U yriiyOJieHUW 3HAaHUN M HAaBBIKOB, MOJYYEHHBIX HA JIEKUUAX U MPAKTUYECKUX 3aHATHUAX, MOATOTOBKE K
9K3aMEHY, a TakKe B (GOPMUPOBAHUN CAMOCTOSITEIbHOCTH B TMIOMCKE M MPUOOPETEHNH HOBBIX 3HAHUM.

CTyneHT JMOJDKeH CaMOCTOSITENIbHO H3YyYUTh JOTMOJHUTEIbHBIA TEOPETUUECKU MaTepHuall, PEelIuTh
npeIoKeHHbIe 3aaun. Ecnu TeopeTnyeckuii Matepuai mno onpeneiéHHoN TeMe YaCTUYHO PacCMOTPEH
Ha JIEKUWH, TO CTYIACHT JOJDKEH HpopadoTaTh €ro, JOMOJHUTH (MCIONb30BaTh JHUTEPATypy U3
MIPUBEAEHHOTO CITHCKA, a TAKXKE PYKOBOJICTBOBATHCS YKA3aHUSIMHU U PEKOMEHIAIUSAMU IIperogaBaTens) U
PEUINTD BCe MPeII0KEHHbIE 3aJauH.

[IpopaboTka mMpoiIeHHOTO JIEKIIMOHHOTO MaTepuana sBiseTcss Hauboyiee BaKHBIM BHUIOM
CaMOCTOSITENIbHOM paboThl. UeM riy0ike U mosiHee mpopadoTaH MaTepual, TeM Jierde MPH BHITIOJTHEHUN
JIpYTrUX BHUIOB CaMOCTOATEIbHON paboThl. CucTemarumyeckas, peryispHas paboTa HajJ MNPOUICHHBIM
JEKIMOHHBIM MAaTepHajOM, Ha4yMHAs C TEpPBOTO 3aHATHUS, SBISETCS HEOOXOAUMBIM YCIOBHEM IS
MMOHUMAaHM MaTepPHAJIOB MOCIEIYIOIINX JIEKIIUNA U YCBOCHUS MAaTEPUAJIOB MPAKTUYECKUX 3aHATUH.

B xo1e moAroToBKH Ka)a0TO BOMPOCa HEOOXOIUMO KpPaTKO, CXeMaTUYHO 3a(pUKCUPOBATh OCHOBHBIE
MOJIOKEHHUSI U TE3HUCHl OTBETa, (HOPMYIUPOBKH, 3amucaTth GOpMyNibl U CUMBOJBI B TeTpanas ans CPC,
pemuTh 3a1aun. Bompockl, BhI3BaBIINE 3aTPYIHEHUS TIPU CAMOCTOSTEIBHOM paboTe, HY)KHO 3amucarh U
3aaTh WX MnpenojaBarento. CIoXKHbIE BONPOCH MOYKHO BBIHECTH Ha OOCYXKIEHHE Ha MPAKTUYECKOE
3aHSATHE WM Ha WHAWBHIyaJdbHbIe KOHCyNmbTallMu. [IpuBEeTCTByeTCSI CHOCOOHOCTH Ha OCHOBE
MOJIyUYE€HHBIX 3HAaHUN HaXO0AUTh Hauboee 3((HEeKTUBHOE PelIeHUE TOCTABICHHBIX TPOOIIEeM.

JUIs NMOArOTOBKM K 3K3aMEHY CTYACHTAM CJIELYeT CaMOCTOSITEIbHO M3YYHUTb HEKOTOPBIE pPa3/ebl
JUCUUILIMHBI U BBIOJIHUTH COOTBETCTBYIOIINE 3aJaHUSI B COOTBETCTBUU C METOJUYECKUMU YKa3aHUAMU
JUIL CaMOCTOSITENIbHON paboThl. Pe3ynbTaThl caMOCTOSITENBbHON pabOThl JOMKHBI OBITH TPEIBSIBICHBI
IIPETOIaBATENI0 B TEUEHUE CEMECTPA, 0 Hayaja CECCUU.

Pe3ynbTartel MHAMBUAYATbHON SK3aMEHAIIMOHHOW pa0OTHI OLIEHUBAIOTCS C YYETOM TEOPETHUECKUX
3HAHWUI MO0 COOTBETCTBYIOIIMM pa3/ieiaM TUCIUILTUHBI, TEXHUKH BBITIOTHEHUS! paOOThl, 00bEKTUBHOCTH
1 000CHOBAaHHOCTH MPUHUMAEMBIX PEIIEHUH B Mpoiiecce padoThl C TaHHBIMU, KadecTBa 0(hOPMIICHHUS.
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B xone ydeOGHOrO mporecca MpOBOIUTCS TEKYLIUH KOHTPOJIb, CHOCOOCTBYIOIIMN IMOBBIIICHUIO
3pPEKTUBHOCTH M KadyecTBAa BCEX BHUJIOB Y4YEOHBIX 3aHATHH, BKIIOYAs CaMOCTOATENBHYIO paboTy
CTYJCHTOB.
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Y4eOHO-METOIUYECKOE U3IAHUE

PaGouas mporpamma y4eOHOM TUCITUTUITHHBI

MartemaTuka

(Haumenosanue oucyuniunvt 8 COOmeemcmsuy ¢ y4eOnvim
nIaHoMm)
I'enepasioBa MHHa AJieKcaHAPOBHA

(Damunus, Ums, Omuecmso cocmagumerst)
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