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Pa3nen 1. Opranu3anuoHHO-MeTOAMYECKHUI pa3ael

1.1. Ilesin ocBOEeHMSsI AMCIUILIIMHBI

Juctunnuna «MaTtemaTuka» BXoauT B «O0s13aTeIbHYI0» YaCcTh JUCIHUIUIUH MOATOTOBKH
oOyvaroruxcsi 1o HampapieHuio mnoaAroToBku «09.03.03 Ilpukiaagnas uHdopMaTHKa,
HaNpaBJeHHOCTH (MPo¢puiab) «MeHeI:KMEHT B 00,1aCTH MH(POPMAIMOHHBIX TEXHOJIOTHII».

[e/br0 TUCIMITINHEI SBIIIeTCS GOopMHpOBaHUE KoMmeTeHumii (6 coomsemcemeuu ¢ @PI'OC
BO u mpebosanusmu K  pe3yibmamam — OC80€HUs  OCHOBHOU  NpPOQheccUuOHANbHOU
obpazosamenvrotl npoepammsl (OI1OIT BO)):

Yuueepcanwvnuie:

VK-1.1. CnocobeH ompenenuTs BO3MOXKHBIC BapUaHTBhl PEIICHHS 3aJadd, OICHWBAs WX
JOCTOWHCTBA W HEJOCTATKH, OCYIIECTBUTH JIEKOMIIO3UIIMIO 3a/auyd BBIIENAS ee 0a30BbIe
COCTAaBIISIOLINE

Oowenpogeccuonanvhnulx:

OIIK-1.1 — CriocobGeH MpUMEHUTh METObl MATEMATUUYECKOT0 aHaIN3a U MOJIEIUPOBAHUS,
TEOPETUYECKOI0 M IKCIIEPUMEHTAIBLHOTO WCCIEIOBaHUS JUIsl U3YYEHUS NpPEeIMETHOW o0iacTu
IIpY aBTOMaTH3alUU OHU3HEC-TIPOLIECCOB

OIIK-6.1 — CmocobeH Ha OCHOBE METOJOB CHCTEMHOIO aHaiM3a U MaTeMaTU4YecKOro
MOJICITUPOBAHMSI OCYIIECTBISATH Pa3paboTKy OM3HEC-TpeOOBaHUI K CHCTEME

OIIK-6.2 — CmocoGeH Ha OCHOBE METOJOB CHCTEMHOIO aHaiM3a U MaTeMaTU4YecKOTro
MOJIEJIMPOBAHUS BBINOIHATH [TOCTAHOBKY I€JIeH, pa3pabOoTKy KOHLIENLIUN CUCTEMBI, pa3padoTKy
TEXHUUYECKOTO 3aJ]aHKsl Ha CO3JaHKe TPOTrPAMMHOT0 O0eCcTieueHus

[lepeuncrnenHple KOMMETEHUUU (HOPMHUPYIOTCS B TPOIECCe JOCTHKEHHUS WHIAMKATOPOB
KOMIIeTeHIINH:

O0o01enHas Tpy/aoBasi Koa n HammeHoBanue Koa n HaumeHnoBanue
¢pyHkuusa/ TpyoBas JAeCKpUITOpa HHIMKATOPA J0CTUKEHUS
¢yHKIHUsA KOMIIeTEHIUI komnerenuuii (u3 I1C)
IC 06.012 Menemxep | YK-1.1. Crnoco0eH | 3naem
NMPOAYKTOB B obdsactu | onpenenuth  Bo3MoxkHble | /-1 YK- 1.1 [Tpuntumst
HH(POPMAIMOHHBIX BapUaHThI peleHus | OpraHu3alyy ucciaelOBaHuM A7
TEeXHOJIOT Ui 3aJjaud, OIIGHWBAsh WX | TIOMCKA, BEIPAOOTKH H
C VYnpasaenne cepueir UT- | noctonnctsa U | IPUMEHEHNS HOBBIX PELICHUMN B
NPOAYKTOB M TPYyNmoil MX | HeaocTaTtku, ocymectButh | chepe UT C/01.6
MeHe/1KepoB JEKOMITO3UIIMIO  3ajauu | Ymeem
C/01.6 3aka3 TexHOJNOTHYECKUX | Beensas ee  Oasosele | MJI-3 VK- 1.1 PaspaGarsiBarh
uccaenosanuii aus cepun UT- | cocrasnstomue TEXHHUYECKHE 3aJJaHus Ha
IPOAYKTOB U aHAIMU3 UX PE3YJbT uccienosanus C/01.6
Hmeem nasviku u (unu) onvim:
N-5 VK- 1.1 IlocranoBka
3aJ]aud Ha TEXHOJOTHUECKUE
nccenenosanusa C/01.6




1HC 06.012
NPOAYKTOB B
HH(OPMAIHOHHBIX
TeXHOJIOT il

C VYnpasiaenue cepueit UT-
NMPOAYKTOB M TPYyNIod ux
MeHe/IKepoB

C/01.6 3aka3 TeXHOJIOTHYECKUX
uccienoBanui s cepuun UT-
IIPOJIYKTOB U aHAJIM3 UX PE3YJIbT

Menemxep
odJs1acTu

OIIK-1.1 - CnocobeHn
MPUMCHHTH METO/IbI
MaTeMaTUYECKOT0 aHaIu3a
u MOJICTTUPOBAHUS,
TEOPETUIECKOTO 51
HKCIIEPUMEHTAIBLHOTO
HCCICIOBAHUS
W3YYCHHUS
obnactu
aBTOMAaTHU3aIUH
MIPOLIECCOB

JUIST
MPEIMETHOM

npu
ousHec-

3naem:

HJI-1 OIIK- 1.1 Ucrounuku
uH(pOpMauK, HEOOXOAUMOM TS
npodeccuoHanbHOM
nesrensHoctd C/05.6

Ymeem:

N-3 OIIK- 1.1 IIpoBoauTh
OILICHKY [IEHHOCTH TEXHOJIOTUH,
NT-npoyKTOB ¥ OpraHu3anui
KaK MOTEHIMAIbHBIX aKTUBOB
JUIs IPUOOPETEHNUS C LIEIIBIO
pazButus cepuu UT-npoaykToB
C/09.6

Hmeem nasviku u (unu) onvim:
Na-5 OIK- 1.1
Koopaunuposanue
TEXHOJIOTHYECKUX MCCIICIOBAHUN

C/01.6

IIC 06.012 06.012 Menenxep

NMPOJAYKTOB B obJiacTu
HHGpOpPMAMOHHBIX
TeXHOJIOT Uil

C VYnpasienune cepueii UT-
NPOAYKTOB W TPynmoil wux
MeHe/I:KepoB

C/01.6 3aka3 TEXHOJIOTHUECKHX
uccnenoBanuit 1is cepun UT-
MIPOJIYKTOB U aHAIN3 UX PE3YJIbT
C/05.6 Komanmoobpa3oBaHue u
pa3BUTHE TIEpCOHAA

C/09.6 Pa3paboTka npeaioxeHun
IPUOOPETEHUIO U MPOIAKE
TEXHOJOTHYECKHX, TPOTYKTOBBIX
MPOYMX UHTEIDICKTYaTbHBIX
AKTMBOB M OpraHU3allni

OIIK-6.1 — Cmocoben Ha

OCHOBE METO/I0B
CHUCTEMHOI'0 aHalu3a |
MaTeMaTHIECKOTO
MO/ICIIMPOBAHUS
OCYILIECTBIISITh pa3padbOTKy
Ou3Hec-TpeOoOBaHUMA K
cucreMe

3naem:

N-1 OIIK- 6.1 CpeactBa u
METO/IbI pa3paboTKu 1
npoBeneHus npesenrauuu MUT-
npoaykroB C/06.6

Ymeem:

NJI-3 OIIK- 6.1 Pa3pabaTsiBath
ousnec-mansl C/02.6

Hmeem nasviku u (unu) onvim:
N-5 OIIK- 6.1 PazpaboTka u
KOHTPOJIb OM3HEeC-TUIaHa Cepuu
NT-nponykros

IcC 06.012 Menemxep
NMPOJAYKTOB B obJsiacTu
HH(OPMANMOHHBIX
TEXHOJIOT U

C VYnpasiaenune cepueii UT-
NPOAYKTOB MW Tpymmoii wux
MEHeIKepoB

C/01.6 3aka3 TEXHOJIOTUIECKHX
uccienosanuil ais cepuun UT-
MPOAYKTOB U aHAJIU3 UX PE3YJIbT
C/09.6 Pa3paboTka nmpeaioxeHu
PUOOPETEHUIO U MPOIAKE
TEXHOJIOTUYECKUX, TPOTYKTOBBIX
MPOYNX WHTEIUICKTYaJIbHBIX

AKTHBOB M OpPraHM3aLUN

OIIK-6.2 —
CnocobeH Ha  OCHOBE
METOJIOB CUCTEMHOTO
aHaim3a "
MaTeMaTHYECKOTO
MOJICTTUPOBAHUS
BBITIOJHATh ~ MTOCTAaHOBKY
Heneu, pa3paboTKy
KOHIIEMITUN CUCTEMBI,
pa3pabOTKy TEXHUUYECKOTO
3aJaHusl HAa  CO3/aHUe
IIPOIPaAMMHOI0
obecrnieueHus

3uaem:

NJI-2 OIIK- 6.2 OcHOBBI
MH(OPMALIMOHHBIX TEXHOJIOTHI
C/01.6

Ymeem:

NJ1-4 OIIK- 6. 2 PazpabatbiBaTh
TEXHUYCCKUE 3a/IaHHsI Ha
nccienosangus C/01.6

Hmeem nasviku u (uiu) onvim:
NJI-6 OIIK- 6.2
CucremaTu3anus pe3yibTaToB
TEXHOJIOTHYECKUX MCCIIEIOBAHUN

C/01.6




1.2. MecTo qnucuumuidabl B cTpykrype OIIOII BO
HanpasJjeHus: noaAroToBku «09.03.03 IpukaaaHas uHGOPMATHKA, HANIPABJIEHHOCTH
(mpo¢puib) «MeHeaKMEHT B 00,1acTH HHPOPMALMOHHBIX TEXHOJIOTHID»

IIpenmecTBy0mMe TMCUUIINHBI
(MM CUMILIMHBI, H3YYaeMble apasjie/ibHO)

Z

Hocaeayronue TMCHUNITUHBI

2 3

HNudopmarrka Metoapl DPUHSITHS YIPaBICHUYECKUX PEIICHUM

Jloruka CrartucTuka

MaremaTuueckuit aHaJau3 U MOJIEIMPOBAaHKE

DKOHOMHUKO-MaTeMaTHUYECCKHE METOABI U MOACIH

MareMaTHu4ecKue MCTOABI B YIIPABJICHUHU

Makpo3KOHOMHMKA

duHAHCOBBIN aHAIIN3

O N AW

busnec-nnanupoBanue

CtpaTternyecKuii MEHEPKMEHT

Tlocneoosamenvrocmo qupMMpOSClHu}Z KOMI’Z@H’Z@HL{MI:Z 6 YKA3AHHbLX OMCI/;MI’UZL{HLZX moorcem
Oblmb UBMEHEHA 8 3A8UCUMOCTU Om quprl u Ccpoka 06y‘l€HHﬂ, a makake I’lpel’ZOOCZSClHMﬂ C
UcCnojilbzoearHuem aucmalejMOHHblx MexHon02Ull 06yquuﬂ.

1.3. HopmaTuBHAasl JOKYMEHTALMS
Pabouas mporpamma y4eOHOM AMCIUILUIMHBI COCTaBlIEHA HA OCHOBE:

- (enepasibHOrO  rOCYAapCTBEHHOro  O0LIEro  NpOoQecCHOHAIBHOrO  00pa30BaTENLHOTO
cTaHjaapTa BbIciiero obpazoBanus no HampasiieHuto 09.03.03 Ilpuxinagnas madpopmaTuka ,
HaNpaBJIeHHOCTh (MPopuJib) «MeHeaKMEHT B 00J1acTH HHGPOPMATMOHHBIX TEXHOJIOTHID;

- yueOHoro 1utaHa HampasieHus mnoAarotosku 09.03.03 IlpuxkiaagHass uHoOpMaTHKA,
HaNpaBJeHHOCTh (Mpoduiab) «MeHea:KMEHT B 00JacTH WHGOPMANMOHHBIX TEXHOJOIHII»
2021, 2022 rona Habopa;

- obOpaznua paboueil mporpamMmMsl yuebHoi qucuunianasl (mpuka3 Ne 113-O ot 01.09.2021 1.).




Ounas ¢opma o0yuyeHus (OJTHBIH CPOK)

Pa3nen 2. TemaTHu4ecKHii IJIAH

TemMa TUCHUNJINHBI

TpyaoemkocThb

Bce
IO

AyIMTOpPHBbIE 3aHATHS

JI

113 (JI3, C3)

CPO

Kox unagukaropa u
AECKpUITOpPA
JOCTHKEHUA
KOMIIeTeHIU

4

5

7

Marpuiibi 1 onpeeuTeu

10

V-1 VK- 1. 1 Uj-1
OIK- 1.1
WJI-3 OTIK- 6.1
WJ1-2 OTIK- 6.2

CucreMa TMHEHHBIX
areOpanyecKX YpaBHEHU.

10

WJ-3 VK- 1. 1 U]1-3
OIK- 1.1
WJI-5 OIIK- 6.1
WJI-6 OITIK- 6.2

OneMeHTBI BEKTOPHOH anreOpbl

10

UJ1-5 VK- 1. 1 UJ-5
OINK- 1.1
WJI-3 OIIK- 6.1 U/-4
OIIK- 6.2

MmuorowieHsl. KoMiiekcHbIe
YHCIIa.

V-1 VK- 1. 1 UJ1-1
OIK- 1.1
WJI-3 OIIK- 6.1
WJI-2 OIIK- 6.2

JluneitHbIe OTOOpaKEHIS

10

WJ-3 VK- 1. 1 U/1-3
OIK- 1.1
WJI-5 OIIK- 6.1
WJI-6 OTIK- 6.2

DeMEeHTHI AaHATUTHYECKOMI
TCOMETPHH.

10

WJ-5 VK- 1. 1 UJ1-5
OIK- 1.1
WJI-3 OIIK- 6.1 W/I-4
OIIK- 6.2

DYHKIIMU OJHOM JEHCTBUTEIBHOMN
MIEPEMEHHOMN

10

V-1 VK- 1. 1 UJ1-1
OIK- 1.1
W/JI-3 OIIK- 6.1
WJI-2 OITIK- 6.2

[penen dhyakmMH.
HenpepsiaocTh yHKIIHH.

10

V-3 VK- 1. 1 UJ1-3
OIK- 1.1
WJI-5 OTIK- 6.1
WJI-6 OTIK- 6.2

JHuddepeHimansHOe UCUHCIeHHE
(YHKIMH OJTHOM TIepEMEHHOA.

12

WJ-5 VK- 1. 1 UJ1-5
OIK- 1.1
WJI-3 OIIK- 6.1 W/1-4
OIK- 6.2

10

HuTterpaibHoe ncuucieHue
(HeompeeNeHHbI HHTErpaJl,
OIPE/ICTICHHBIN HHTErPA U €70
TIPHJIOYKCHIIA)

12

WJI-1 VK- 1. 1 UA-1
OIK- 1.1
W/JI-3 OIIK- 6.1
W/JI-2 OTIK- 6.2

11

JlnddepermanbHble ypaBHEHHS.

10

WJ-3 VK- 1. 1 UJ1-3
OIK- 1.1
W/JI-5 OTIK- 6.1
WJ1-6 OTIK- 6.2

12

Panpr

10

WJI-5 YK- 1. 1 U5
OIIK- 1.1
WJI-3 OTIK- 6.1 U/-4
OIIK- 6.2

13

¢)YHI(L[I/II/I HECKOJIbKHX

10

na-1 vyK-1.1 ua-1




TICPCMCHHBIX.

OINK- 1.1
WJI-3 OIIK- 6.1
WJI-2 OIIK- 6.2

14

Ciryuaiiabie COOBITHS

10

V-3 VK- 1. 1 U/1-3
OIK- 1.1
UJI-5 OIIK- 6.1
1J1-6 OIIK- 6.2

15

Crny4aiiHble BETMYUHbI

10

UJ-5 VK- 1. 1 UJ-5
OIIK- 1.1
WJ1-3 OTIK- 6.1 U/-4
OIIK- 6.2

16

OneMeHTHI MATEMATHYECKOIH
CTaTUCTUKA

10

V-3 VK- 1. 1 U/1-3
OIK- 1.1
W/JI-5 OTIK- 6.1
WJ1-6 OTIK- 6.2

Bupa npomexyTrouHoit
arrecrauum (JK3amMeH)

54

Hroro

216

32

32

98

3aouHas popma 00yueHusi (MOJHBII CPOK)

TemMa THCHUNJINHBI

TpyroemkocTh

Bce
ro

AyIMTOpHBIE 3aHATHS

JI

I3 (JI3, C3)

CPO

Koa unaukaropa u
AeCKpHUITOpa
AOCTHKEHUS
KOMIIEeTeHI M

4

5

7

Martpuipl ¥ ONpeneTUTeNH

14

12

V-1 VK- 1. 1 U1
OINK- 1.1
WJI-3 OIIK- 6.1
WJI-2 OTIK- 6.2

Cucrema MMHEHHBIX
reOpanyecKX YpaBHEHHI.

16

12

WJ-3 VK- 1. 1 U/1-3
OINK- 1.1
WJI-5 OTIK- 6.1
WJI-6 OTIK- 6.2

OneMeHTBI BEKTOPHOH alreOpbl

12

12

UJ-5 VK- 1. 1 UJ-5
OIK- 1.1
WJI-3 OTIK- 6.1 JT-4
OIIK- 6.2

MuorouneHsl. KoMimiekcHbie
YHCIIa.

11

11

WI-1 VK- 1. 1 U1
OIK- 1.1
W/JI-3 OIIK- 6.1
WJI-2 OTIK- 6.2

JluneitHbIe 0TOOpaKEHHS

12

12

WJ-3 VK- 1. 1 U/1-3
OINK- 1.1
WJI-5 OIIK- 6.1
WJI-6 OTIK- 6.2

DJeMEHTHI AaHATMTHYECKOM
TEOMETPHH.

12

12

UJ-5 VK- 1. 1 UJ-5
OINK- 1.1
WJI-3 OIIK- 6.1 IJI-4
OIIK- 6.2

DYHKIIMU OJHOM JEHCTBUTEIBHOM
MEPEMEHHOMN

12

12

W1 VK- 1. 1 U1
OIK- 1.1
WJ1-3 OTIK- 6.1
WJI-2 OTIK- 6.2

[penen dhyakIMN.
HenpepsiBrocTh hyHKIIN.

14

12

WJ1-3 VK- 1. 1 UJ-3
OIlK- 1.1
WJI-5 OTIK- 6.1
1J1-6 OIIK- 6.2




JuddepeHimansHoe ucarcieHre

WJ-5 VK- 1. 1 N[5

(hyHKIIMH OZTHOM TIEPEMEHHOH. OIlK- 1.1
9 14 2 12 WJ1-3 OTIK- 6.1 UJI-4
OIIK- 6.2
HuTterpaisHoe ncumucieHie nja-1 vK-1. 1 ua-1
10 (HeoTpeeIIcHHBII HHTErpa, 14 2 12 OIIK- 1.1
OIIPEJIENEHHBIN HHTETPaI U €10 nJ1-3 OIIK- 6.1
TIDHIOIKEHHS) W/1-2 OTIK- 6.2
JuddeperimanbHbie ypaBHEHHS. -3 VK- 1. 1 /-3
11 12 12 OIIK- 1.1
WJI-5 OTIK- 6.1
WJI-6 OTIK- 6.2
Psanpl Na-5 YK- 1. 1 UJ-5
OIIK- 1.1
12 12 12 WJ1-3 OIIK- 6.1 UJ1-4
OIIK- 6.2
@DYHKIIMN HECKOJIBKUX nJa-1 VK-1. 1 1a-1
13 | TEPEMCHHBIX. 12 12 OIIK- 1.1
UJ1-3 OIIK- 6.1
1JI-2 OTIK- 6.2
CryyaifHble coObITHS WI-3 VK- 1.1 U1-3
OIIK- 1.1
14 16 2 2 12 V15 OTIK- 6.1
WJ1-6 OIIK- 6.2
CiyyaiiHble BEJIMUMHBI WJ-5 YK-1.1 UJI-5
15 12 12 OIIK- 1.1
WJI-3 OIIK- 6.1 UJ1-4
OIIK- 6.2
OJ1eMeHThI MAaTEMaTHIECKON WI-3 YK-1.1UJ1-3
OIIK- 1.1
CTaTUCTHKU
16 12 12 WJI-5 OIIK- 6.1
WJ1-6 OTIK- 6.2
Bupa npomexyrouHoi 9
arrecraunu (JK3aMeH)
Hroro 216 12 4 191

3aouHnas opma o0yuenus (yckopenHnoe ooyuenue na 6aze CI1O, na 6aze BO)

Tema AUCHUNIINHDBI

TpyroemkocTh

Bce
ro

AyIMTOpPHBIE 3AHATHS

JI

3 (J13, C3)

CPO

Kon
HHAMKATOPA U
JAEeCKpUNTOpa

JTOCTHIKEHHUS
KOMIIeTeHIU

7

Martpuiipl 1 OTIPEAETUTENTN

14

12

V-1 VK- 1. 1 UJI-
1 OIK- 1.1
WJ1-3 OTIK- 6.1
WJI-2 OIIK- 6.2

CucreMa TMHEHHBIX
aNreOparIeCKHX YPaBHEHHIA.

16

12

V-3 VK- 1. 1 U1
3 OIK- 1.1
WJI-5 OIIK- 6.1
WJI-6 OTIK- 6.2

OneMeHTBI BEKTOPHOH areOpbI

12

12

WJ-5 VK- 1. 1 U1
5 OIK- 1.1
W/JI-3 OIIK- 6.1
WJ1-4 OTIK- 6.2

Muorounensl. KoMmiiekcHbIE
Ypcia.

11

11

WJ-1 VK- 1. 1 -
1 OITK- 1.1
1J1-3 OTIK- 6.1




WJI-2 OIIK- 6.2

JluneiiHbIe OTOOpaKEHNS WJ-3 VK- 1. 1 UJI-
30IK-1.1
5 12 12 WJI-5 OIIK- 6.1
WJI-6 OTIK- 6.2
OJIeMEeHTBI aHAJTUTUYECKOM WJ-5 VK- 1. 1 UJ1-
T€OMETPHHL. 50IIK-1.1
6 12 12 WJI-3 OIIK- 6.1
WJ1-4 OTIK- 6.2
DYHKIMY OJHOM IEUCTBUTEILHOM Wa-1 yK- 1.1 UJ-
i 1 OIIK- 1.1
TIePEMEHHOMN
[ 12 12 N-3 OIIK- 6.1
WJI-2 OTIK- 6.2
[penen pyHxmn. NA-3 YK-1. 1 UA-
g | HempepeBHoCTs GyHKImIL. 12 12 3 OIIK- 1.1
N-5 OIIK- 6.1
WJI-6 OTIK- 6.2
JuddepeHimansHoe UcurcIeHe WA-5 VK- 1.1 UM-
(hyHKIH OJTHOM TTepEeMEHHOM. 5 OIK- 1.1
9 12 12 WJI-3 OIIK- 6.1
WJI-4 OTIK- 6.2
HurerpanbHoe “cyncaeHne na-1 VK- 1. 1 U-
(HeompeneNIeHHbIN HHTErpa, 1 OIIK- 1.1
10 OTIpe/IeNIeHHBIi HHTErpasl ¥ ero 14 14 WJ1-3 OIIK- 6.1
T — UJ1-2 OIIK- 6.2
JuddepeHimanbHbie ypaBHSHHUS. Wa-3 YK-1.1 UJ-
3 OIIK-1.1
11 12 12 WJI-5 OIIK- 6.1
WJ1-6 OTIK- 6.2
Panel WNa-5 vK- 1. 1 Ua-
5OIIK-1.1
12 12 12 WJ1-3 OIIK- 6.1
WJ1-4 OTIK- 6.2
DYHKIMM HECKOIBKUX WUa-1 vK-1. 1 ua-
1 OIIK- 1.1
TIEPEMEHHBIX.
13 12 12 WJI-3 OIIK- 6.1
1J1-2 OTIK- 6.2
CrtyyaifHbie cOObITHS WO-3 VK- 1.1 U-
3 0IK-1.1
14 16 12 WJI-5 OTIK- 6.1
WJ1-6 OTIK- 6.2
CiyyaiiHble BEIMUMHBI WA-5 VK- 1.1 UJ-
5OIlK-1.1
15 16 14 WJ1-3 OIIK- 6.1
WJ1-4 OTIK- 6.2
J7IeMEHTBI MAaTEMATHYECKON UA-3 YK-1.1UJ-
3 OIlK-1.1
CTaTUCTHKA
16 12 12 WJI-5 OIIK- 6.1
WJI-6 OTIK- 6.2
Bua npomexxyTouHoOiM 9
arrectauuu (IK3aMeH)
Hroro 216 195




Pa3nen 3. Coaep:kanue qUCHUTNITHHBI
3.1. Coagepxanne TUCUUIIMHBI

Paznen 1. JIuneiinas ajaredpa ¢ 3JieMeHTAMM aHAJTUTHYECKOH reoMeTpHuu

Tema 1.1 MaTpuubl 1 onpeaeIuTe N
Marpuupl. Bugsl Marpun. Oneparuu Haja Matpuuamu. OnpenenuTenn U UX CBOHMCTBA. MUHOPBI U
anredpanydeckue JONOJHEHM. Borunciaenue onpenenuresneil n-ro nopska.
OOparHas MaTpuna, e€ cBoiictBa. HeobxonumMoe U JOCTaTOYHOE YCIOBHE CYLIECTBOBAHUS OOpaTHOU
MaTpulbl. AJITOPUTM BBIYMCIEHUS 00paTHOW MaTpulbl. Panr marpuupl. Panr cryneHuaTol MaTpuULbL.
HensmeHHOCTh paHra mpH 3JEMEHTapHBIX MpeoOpa3oBaHUAX MaTpullbl. Kpurepuit JHMHEHHON
HE3aBHCHUMOCTH CTPOK (cT0s0110B) MaTpuibl. Teopema o paHre MaTpHIIbL.

Tema 1.2. Cucremsl JuHelHbIX anredpanyecknx ypasHenuii (CJIAY)
Cucrembl JNHHEHHBIX anreOpandeckux ypaBHeHMHA. OcHOBHblE NOHATHSA. CHCTEMbl N JMHEHHBIX
ypaBHEHUH ¢ n nepeMeHHbIMU. MeToz obpaTHoi MaTpuibl. Meron Kpamepa.
Merton 'aycca. Cuctembl m IMHEHHBIX ypaBHEHMH ¢ n nepeMeHHbIMU. Teopema Kponekepa-Kanemnnu o
COBMECTHOCTH CHCTEMBI YPaBHEHUM.
OpHoponHass cucTeMa JIMHEWHBIX ypaBHEHMM, €€ cBoicTBa. DyHIaMEHTalbHAas CUCTEMA PELLEHUI.
Teopema o ¢yHIAMEHTAIBHBIX PEIICHUSX OIHOPOAHOW cHucTeMbl. OOIiee pemeHne CHUCTEMBI
HEOJHOPOHBIX JINHEMHBIX YPaBHEHUM.
Mopens JIeoHTbEBA MHOTOOTpAciIeBOM 3KOHOMUKH. IIponyktuBHble Mozenn JleonTeeBa. Kpurepun
IIPOAYKTUBHOCTH.

Tema 1.3 DJIeMeHTbI BeKTOPHOM ajaredpbl
CkayisipHble M BEKTOpHbIE BeIMUYMHBL. JIMHEWHbIe omepanuu HaJl BekTopaMu. KoopanHaThel BEKTOpA.
VYron mexnay aBymst Bekropamu. [Ipoekius BeKTopa Ha OCh M COCTaBIIAIOIIAS. BEKTOPA 110 OCU. BEKTOpHI
B TpEXMEpPHOM MpocTpaHcTBE. Pas3iiokeHne BEKTOpa Ha COCTaBISIONIME IO OCAM KOOpPJIMHAT.
Hanpagsnsronye kocunychl BekTopa. OpTOHOPMUPOBAHHBIN Oa3uc.
VYcnoBue KOJUTMHEAPHOCTH IBYX BEKTOPOB.
CkaysipHO€ TIPOM3BEJEHME BEKTOPOB M €ro CBOWCTBAa. BEKTOpHOE IpOM3BENEHUE, €r0 CBOMCTBA.
CMmemanHoe TMpou3BelieHuE TPEX BEKTOPOB, €ro CBOMCTBA, T€OMETPUYECKUN CMBICI. Y CJIOBHE
KOMILJIAHAPHOCTHU TPEX BEKTOPOB.
[ToHsiTHE NTMHEWHOrO BEKTOPHOTO MPOCTpPAHCTBA. BekTop B N-MepHOM mnpocTpaHcTBe. JIMHEHHas
3aBUCUMOCTb M HE3aBUCHMOCTh BEKTOpOB. Pa3mepHOCTb M 0a3uc BEKTOPHOTO MPOCTPAHCTBA.
Paznoxenue Bektopa mo Oaszucy. Matpuiia nepexoja K HOBOMYy 0Oa3ucy U ee cBoicTBa. JIMHEHbBIE
NOAIpPOCTpaHcTBa.  EBKIMIOBO mpocTtpaHcTBO. CBoMcTBa UIMHBI BekTOpa. OpTOHOPMHpPOBaHHAs
cucrema BeKTopoB. OpTOroHaabHOE JIOMOJIHEHHE, €TO CBOICTBA.

Tema 1.4 Muorounensl. KommiekcHbie ynciia. (JjieMeHThI BbICHIEH ajaredpbi)

MHuorounens!. [eiictBusa ¢ mHOrowieHamu. Cxema ['opHepa.

Kommnekcublie uncna. OCHOBHBIE onpesiesieHns. KOMITIIEKCHAsI MITOCKOCTb.

Anrebpanyeckas ¢opmMa KOMIUIEKCHOTO uyucia. JIeHCTBHA C  KOMIUIEKCHBIMM — YHCJIAaMHU.
Tpuronomerpuueckas popma KoMIuiekcHOro yucia. [lokazarenbHas GopMa KOMILJIEKCHOTO YHCIA.
Crenenp koMinekcHoro yncia. KopeHns N-ii CTeNeHn U3 KOMILIEKCHOTO YKCIa.

Tema 1.5 JInneiinble 0TOOpaXKEeHUA

Jluneiinpie otoOpaxenus. OcHOBHbIE MOHATHUA. JIMHEHHbIE omepaTopbl U MX CBOMCTBA. Marpuilbl
oreparopa B pa3HbIX Oazucax.

CoOcTBeHHBIE BEKTOpbl M COOCTBEHHBbIE 3HAuY€HHs JMHEWHOro ormeparopa. Hes3aBucuMOCTb
COOCTBEHHBIX BEKTOPOB. CUMMETpUYHBIH onepatop. OpTOroHaIbHOCTh COOCTBEHHBIX BEKTOPOB.
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KBaaparuunsie (opmel. [IpuBenenue kBampaTudaHod (HOpMbI K KaHOHHMYECKOMY Buay. Kpurepuit
CunsBecTpa.

Tema 1.6 DjeMeHTBHI AHAINTHYECKOI reOMeTPUH

[IpsiMast Ha TIOCKOCTH. Y paBHEHHUE MPSMOH ¢ yriaoBeIM K03 duimenTom. OOIee ypaBHEHHE TPSIMOM
U €ro 4YacTHble ciay4yau. lTodka IepecedeHus NpsSMbIX. YPAaBHEHHME MPSIMOW, NPOXOASIIECH uepes
JAHHYI0 TOYKY B 3aJaHHOM HaIpaBJICHUHU. YPABHEHHUE IIydyKa IpPSAMBIX. YpaBHEHUE MPSAMOIL,
IPOXOJSIEN uepe3 JBE JaHHble TOYKU. BpluncieHue yria Mexay AByMsl NPSMBIMU. Y CIOBHS
NapaJiyIeIbHOCTU U NEPIEHIUKYISIPHOCTH IBYX NPpsAMbIX. PaccTosiHue OT TOUKM 10 IPSIMOM.

Kpussie BTOporo mopsiaka. OKpYXKHOCTb, JJUIMIIC, TurepOoia u mapabona (MX CBOWCTBA H
KaHOHMYecKue ypaBHeHus). [IpuBenenme oOmero ypaBHEHHS KpPUBOW BTOPOro MOpSAKA K
KaHOHMYECKOMY BUJY.

[Inockoctb. YpaBHeHHe moBepXHOCTU. HopmaslbHBIN BEKTOp IJIOCKOCTH. YPaBHEHHUE ILIOCKOCTH,
IpOXOAsIEeN yepe3 JaHHylo Touky. OOuiee ypaBHEHHME IUIOCKOCTHM M €r0 YacTHBIE Cilydau. YTOl
MEXAY IUIOCKOCTSIMHU. YCJIOBHS MAPAUIEIbHOCTA U NMEPHEHAUKYISIPHOCTH JABYX ILIOCKOCTE. Touka
MepeceyeHust TPEX MIOCKOCTEN.

[Ipssmasi B mpoctpanctBe. OOmme ypaBHeHHMs npsMol. BekTtopHoe ypaBHEHUE MPSIMOH.
[Tapamerpuueckue ypaBHeHUs INpsMON. KaHOHMYECKHE ypaBHEHMs NPSIMOW. YpPaBHEHUS MPSAMOM,
IPOXOZSIIEN Yepe3 ABE TOYKH. YTOJ MEXKAY J[ABYMS IpPSAMBIMU. YCJIOBHS NapalIENIbHOCTH U
HEePIEHANKYIIPHOCTH MPSIMBIX.

[IpsiMasi ¥ MIIOCKOCTh B MPOCTPAHCTBE. Y CIIOBUS NapajUIeIbHOCTH U MEPIEHIUKYISIPHOCTH MPSMOM 1
IJIOCKOCTU. TOYKa nmepeceueHus: NpsiMoi ¢ MIIOCKOCThI0. PaccTostHue oT ToYkH A0 mIockocTH. [1ydok
IJIOCKOCTEH.

Pa3zgen 2. MareMarn4decKui aHaJIu3
Tema 2.1. @yHKIMH OHOM JAelicCTBUTEIbHON NepeMeHHOMI

[Tonarne mHoxkecTBa. Jlornueckue cumBoibl. Onepanuu HaJ MHOXECTBAMU. YMCIIOBBIE MHOKECTBA.
[Monsatne ¢ynkmuu. CnocoOwsr 3amanust ¢yHkuuil. OcHOBHBIE cBoWcTBa (yHKIMHA. OCHOBHBIE
3JIeMEeHTapHble (PYHKIMU U UX TPapUKH.

Onementapabie (Qynkmuu. OOpatHas ¢yakuua. CrnoxsHas ¢yakuug. Kimaccudukamus §yHkimii.
[TpeoOpazoBanue rpapukoB. HesBHble (yHkMU. DyHKIUM, 3aJaHHble MapaMeTPUYeCKU U B
HOJISIPHBIX KOOpAMHATAX.

Tema 2.2 Ilpenen ¢pynkuuu. HempepsiBHOCTD pyHKUMIT
IIpenen 4YMCIOBOM MOCIENOBATEIBHOCTH M €r0 T€OMETpUYECKHH CMbICH. [Ipenen MOHOTOHHOM
OrpaHMYeHHOM mnocnenosarenbHocTU. Yncno e. Harypanbuble norapudpmsel. Ilpenen ¢yHkiuu B
0ECKOHEYHOCTH U B Touke. OJJHOCTOPOHHUE MpeJielibl (PYHKIINH.
beckoneuno manble pyHkuuu. OrpanndeHHble QyHKIMU. beckoHeuHo Oobine GyHKIUN U UX CBSI3b
¢ 0ECKOHEYHO MalIbIMU (PYHKLUSAMHU.
OcHoBHblE Teopembl O npeaenax. [lpusHaku cymiectBoBaHus mpenena. [lepBelii U BTOpOI
3aMeyvaresibHble npenenbl. CpaBHEHHE OECKOHEYHO MalbIX (YHKIUH. DKBUBaJEHTHbIE OECKOHEYHO
MaJible QYHKIINH.
HenpepbIBHOCTD QYHKIIMM B TOUKE U Ha cerMeHTe. Touku pa3pbiBa U X kinaccudukarus. Onepauu
HaJ HenpepbBHBIMU (GYyHKIMSIMH. HempepbhIBHOCTD 31eMeHTapHbIX (QyHKUIMNA. OCHOBHBIE CBONCTBA
HETPEPBIBHBIX (PYHKIHA.

Tema 2.3 InddepenuuanbHoe ucuncjienne GyHKnuil 0HON nepeMeHHON

[Tpupamienue aprymeHTa U npupaiieHue QyHKIUW. 3aauu, NPUBOJISIINE K MOHITHIO MPOU3BOTHOM.
Omnpenenenue npousBoaHol. Juddepenmmpyemocts QyHKIMHU. ['eoMeTpudecKuii 1 MeXaHUYECKHi
CMBICJ TIPOM3BOIHOM. 3aBUCUMOCTh MEXAY HEMPEpBIBHOCTHIO M AUPPEpEeHIINPYEMOCTIO (DYHKIIUH.
[IpaBuna muddepenuuposanus. IlpousBogHas crnoxxHo u oOpaTHOM ¢yHkuuit. IlpousBoaHbIe
OCHOBHBIX 3JIEMEHTapHbIX (PyHKIMH. Tabauna npou3BOIHBIX.
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HubdepentiupoBanre  HesiBHBIX — GyHkumid.  duddepenimupoBanne  QyHKOWA,  3aXaHHBIX
IapaMEeTPUYECKU. Y paBHEHHUE KAacaTeIbHOU U HOPMAJIA K KpUBOU. IIpon3BOIHBIE BBICIIUX IOPSIKOB.
MexaHW4ecKHil CMBICII MPOU3BOJHOM BTOPOIO MOPsSAKA. DKOHOMHUYECKHHA CMBICI IMPOU3BOAHOU
(penenbHBIC BEIWYUHBI, STACTUIHOCTD (DYHKIIUN).
Hubdepennuan  ¢GyHkuur © - ero reoMmerpudeckuii  cMbici.  CpoiictBa  muddepeniuana.
Huddepennman cnoxnoit Gpynknum. MaBapuantHocTs (opmbl muddepenunana. Auddepenmanst
BBICIIUX [TOPSIKOB.
Hexoropsie Teopembl o muddepenumpyembix (yHknuax: teopema depma, TeopeMbl O CpeaHEM
sHaueHnu (Pomsa, Jlarpaxa, Komm). ®opmyna Teinmopa. Paznokenue HEKOTOPHIX (YHKIHUN IO
dopmyne Maknopena. [Ipasuiio Jlomuranst pacKpbeITHs HEOTPEACIEHHOCTEH.
HeoOxoaumble U JocTaTOYHbIE YCIOBHMS BO3pacTaHus W yObiBaHus ¢yHkiuu. HeoOxomumoe u
JIOCTaTOYHBIC YCIIOBHUS CYIIECTBOBaHHMA OKcTpemyma  (yHkmmu. Hawbonbliee W HauMeHblee
3HaYeHHs (YHKIMH. BBIMyKIocTs U BOrHYTOCTh Tpaduka ¢yHkuuud. Touku neperunda. ACHUMIITOTHI
rpaduka pyakun. O0mas cxema ucciieoBanus GyHKIIMH U TIOCTPpOeHHE e€ rpaduka.
[TpubnmxeHHOE pelieHrne ypaBHEHUN (HaXoKJeHHe Ipy0o MpUOIMKEHHBIX 3HAYEHUN KOpHEH
rpaUuecKuM METO/IOM, YTOYHCHHUE HAlICHHBIX 3HAUCHUI KOPHEH METOIOM XOP/I M KaCaTeIIbHBIX ).

Tema 2.4 UnTerpajbHoe ucuucieHue (HeonpeaeJeHHbI HHTErpaJi, onpeaejeHHbI HHTErpaJa u
€ro NPUuIoKeHus )

[lepBooOpa3Hast QyHKIMHM W HEOmpeaeneHHbI uHTerpain. OCHOBHBIE CBOWCTBA HEOIPEICICHHOTO
uHTerpasia. Tabiuna OCHOBHBIX MHTerpajioB. OCHOBHBIE METOJbl HHTETPUPOBAHMUA (METOA
Ppa3IoKEHMsI, METO/] 3aMEHBI IEPEMEHHOM, METO/I UHTETPUPOBAHHUS 110 YaCTSAM).

WuterpupoBaHyue palMOHAIbHBIX (QYHKUMHA. VHTEerpupoBaHuEe TPUTOHOMETPUUECKUX (YHKLUIL.
WuTerpupoBaHne HEKOTOPHIX WPpAMOHATIBHBIX (QyHKIMHA. MHTErpansl, He BBIpaYKAIOIIMECS 4Yepes3
3JIeMEHTapHbIe (QYHKLUH.

3amauy, MOpUBOJAIIME K OIpeleleHHOMY uHTerpaiy. WHrerpanbHas cymma.  OmnpeneneHHbII
UHTErpaJl U €ro reoMeTpudeckuil cMmbici. Teopema CyIIEeCTBOBaHMS OIPENENEHHOTO HHTErpasa.
OcHOBHbBIE CBOHCTBa OIPENEICHHOTO MHTErpaia. Teopema o cpeaHeMm 3HaueHuu. OnpeneneHHbII
UHTETpall ¢ MEPEMEHHBIM BEPXHHUM IIPEAEIOM M €ro NMPOM3BOJAHAS IO ITOMY mpenerny. Popmyna
Herorona-JleitOuuna.

OcCHOBHBIE METOABI BBIYHUCICHHS  OINPENEICHHOIO MHTErpaia (3aMeHa IIEpEMEHHON W
UHTETPUPOBAaHME IO YacTAM B OIpenenéHHOM uHTerpaine). [‘eomerpuyeckue MNPUIIOKEHUS
omnpenenéHHoro uHTerpaia. HecoOcTBeHHble uHTerpansl. Mcrnonb3oBaHue MOHATHS ONpPENeTEHHOTO
UHTErpajia B 5KOHOMHUKE.

Tema 2.5. Indppepenunanbubie ypaBHeHUs
Huddepenunansasie ypaBHeHUs. OCHOBHbIE MOHATHA. 3a/1a4yd, NPUBOASILIME K AU depeHIMaTbHBIM
ypaBHeHusIM. [luddepeHunanbaple ypaBHEHUs mepBoro mnopsjaka. Pemenwe, rpaduk pemieHus
(uHTerpanbHas KpuBasi). ['eomerpuueckuil cmbicn aud¢epeHnraibHOro ypaBHeHus. M3oxinHa.
OG6miee 1 yacTHOE pelieHus. TeopeMa 0 CyIeCTBOBAaHUH U €TUHCTBEHHOCTH PEIICHHUS.
YpaBHEHHs IEPBOTO MOPsAKA C pa3eNolMMucs nepeMeHHbIMUu. OtHOpoAHbIe U depeHnanbHbIe
ypaBHEHUsl mepBoro mnopsaka. JluneliHele  auddepeHuaNbHble ypaBHEHHs] NEPBOTrO IMOPSIKA.
VYpasuenue bepnymin. YpaBHenue B nonHbIX quddepennnanax. YpasHenus Jlarpanxka u Kiepo.
JuddepenHunanbable ypaBHEHUST BBICHIMX MOPSAKOB. YPaBHEHHUS, JOMYCKAIONIUE MMOHMKEHUE
nopsinka. JluneitHele oaHOpoAHBIE IU(QepeHInaNbHbIe YpaBHEHHS BTOPOTro IOpsaKa c
MOCTOSIHHBIMU KO3 durmentamu. JIuneitHble oaHopoaHble TuddepeHlnanbHble ypaBHEHUS N-TO
HopsiIka € TOCTOSIHHBIMU KO3 ¢urmentamu. JluHeliHble HeoJHOpoaHBIE auddepeHIratbHbIe
ypaBHEHUS BTOPOro  MopsaKa C TIOCTOSIHHBIMH KO3 pHUIMEHTaMHU. Ucnonws3oBanue
muddepeHnaNbHBIX YpaBHEHUH B 9KOHOMHUECKON THHAMUKE.

Tema 2.6 Paanl

12



Uucnoseie psiabl. OCHOBHBIE TOHATUS. Psam reomerpuueckoid mporpeccuu. CXOIUMOCTh psifa.
[Ipocreiimme cBoiicTBa YMCIOBBIX PsA0B. HeoOXOoauMbld MpU3HAK CXOJMMOCTH YHCIIOBOTO psija.
["apmonunyeckuii psan. [locrarouynble NpU3HAKKM CXOAMMOCTH 3HAKOIOJIOKHUTEIBHBIX PSIOB: IPU3HAK
cpaBHeHMs, npu3Hak [lamamOepa, uHTerpanbHblii npusHak Komm.  3Hakodepemyrouiyecs psiipl,
npusHak  JleiiOHuma.  3HakomepeMeHHbIE — psAAbl.  JlOCTaTOYHBI  NpPU3HAK  CXOJUMOCTH
3HAKOMEPEMEHHOT0 psifa. AOCOTIOTHAS M YCIOBHAs CXOAMMOCTb. OCTaTOK psja U ero OleHKa.
OyukuuoHanbHble psaabl. O0JIacTh CXOAUMOCTH (YHKIMOHAIBHOTO psna. [IpaBuibHO cxonasiuecs
(YHKIIMOHAIBHBIC PS/IBI U UX CBOMCTBA.

Crenennple psapl. OOIacTh CXOIMMOCTH CTENMEHHOro psaa. Teopema AOGens. Pamuyc
CXOJIMMOCTH, HHTEpBal cxomuMmocTh. CBoiicTBa CTemneHHBIX psnoB. Pasznoxenue ¢(yHKUuMN B
creneHHsie psiabl. P Telinopa. Pa3noxenne HEKOTOPHIX AJIeMEHTapHBIX (pyHKIMH B psinbl Teimopa
u MaknopeHa.

Tema 2.7 ®yHKIINM HECKOJIBKHUX IepeMeHHbIX

OYHKIMM HECKOJIBKUX MepeMeHHbIX. OCHOBHBIE MOHATUS. DyHKIMA IByX NEPEMEHHBIX U e€ 00s1acTb
ompenenenus. ['padpuk ¢(yHKIMKM IBYX mepeMeHHBbIX. [loHATHE O MHOXXECTBE (JIMHUHM) YpPOBHS
(GYHKUIUM JBYX HEPEMEHHBIX. DKOHOMMYECKHE WLIOCTpauu (QyHKIMM crpoca U NpeyioKeHus,
(GYHKIUS TIOJNE3HOCTH, TPOW3BOJACTBeHHAs ¢yHkuus). Ilpenen u  HenmpepbIBHOCTh (DyHKIHMH
HECKOJIbKHX NepeMeHHbIX. [lonarue obnactu. Touku paspbiBa. CBoiicTBa (hyHKIMMH, HENPEPHIBHBIX B
OTrpaHUYEHHOMN 3aMKHYTOM 00J1aCTH.

YacTHple mnpou3BoJHbIE. [‘eomMeTpuyecKMii CMBICI YaCTHBIX HPOMU3BOJAHBIX (YHKLUMHU JIBYX
nepeMeHHbIX. YacTHble TPOM3BOAHBIE BBHICIIMX MOpsAKoB. [lomubrii muddepennman GyHKIUN
HECKOJIbKHMX NepeMeHHBbIX. /luddepeHunpoBanne CloXHbIX U HeABHBIX GyHKuui. J{uddepenunans
BbICIIMX NopsaAKoB. [Ipon3Bonnas no Hampasinenuto. ['paguent ¢pynkuuu. KacarenbHas 10CKOCTh U
HOpMaJIb K IOBEPXHOCTH.

OkcrpeMyM  (QYHKIMH — ABYX IepeMEeHHBIX. HeoOxoaumple ¥ JOCTaTOYHBIC  YCIIOBHSA
CYIIECTBOBaHUS 3KcTpeMyMa. Haubosbliee 1 HauMeHbIllee 3Ha4eHUs! (QYHKLIUU JBYX HEPEMEHHBIX.
VYcenoBublli dkcTpeMyM. Merton MHoxurened Jlarpanmka. DyHKIMM HECKOJIBKUX IIEPEMEHHBIX B
SKOHOMUYECKOU TEOPHH.

DneMeHTbl MHTErpajbHOr0 MCUMUCICHHS sl (QyHKUMH HECKOJbKHUX IepeMeHHbIX. [loHsTHe,
CBOICTBAa M OCHOBHBIE METOJIbl BBIUMCIICHMsI KPaTHBIX MHTETpasioB. KpuMBOIMHENHHBIE MHTETpAJIBL:
MOHSITUE, KJIaCCU(UKAIUS, CTIOCOOBI BHIYUCIICHHUS.

BexropHoe nosie. BekTopHbIE TMHUU.
[Hupkyssanus, potop BeKTOpHOro nois. IlorennmansHoe mose. II0Tok BEKTOPHOro mosis 4epes
MIOBEPXHOCTH. JIUBEpreHIMs.

Pa3gen 3. Teopusi BepossTHOCTEH M MATEMATHYECKAsl CTATHCTHKA

Tema 3.1 Cayuaiinbie coObITHS

CoObiTuss M ux kiaccupukamus. Anredpa cobObrTuil. Knaccudeckoe M cTaTucTHYecKoe
oTpezieJIeHHe BEPOSATHOCTH CIIy4yaltHOro coObITHA. ['eomMeTprueckre BEpOsSTHOCTH.

OneMeHTbl KOMOWHATOPUKHU: pa3MEIIeHUs, NePeCcTaHOBKH, codeTaHus. OCHOBHbIE (POPMYIIbI.
Pemenne 3amay Ha KiIacCUYEeCKOE OIpeAeNieHHE BEpPOSTHOCTH C HCHOJIb30BaHUEM (HOpMyl
KOMOMHATOPHUKH.

TeopeMbl CIIOKEHHsI BEPOSITHOCTEH JIT HECOBMECTHBIX M COBMECTHBIX COOBITHI. Y CIOBHAas
BeposTHOCTh. HeszaBucumocTh coObITHHA. Teopema yMHOXKEHMS BEpPOSTHOCTEH Uil 3aBUCHUMBIX H
HE3aBUCUMBIX COOBITHIA.

®dopmyia nonHou BeposaTHocTu. Dopmyna balieca.

Cxema noBTOpHBIX HcnbITaHui. Popmyna bepHymnu. JlokanbHas W MHTErpalbHAsT TEOPEMBI
Jlarmunaca.

Tema 3.2 Ciy4aiinble BeJIJMYUHBI
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Crnydaiinasi Benmu4rHA. BUBI CTydailHBIX BEJIMYWH (IUCKPETHBIC M HEMIPEPHIBHBIC CIydaiiHbIC
BEIMUYUHBI). JIMCKpeTHBIE  CllydailHble BETUYHMHBI U HX 4YHCIIOBBIE XapaKTEPUCTUKU
(MaTeMaTH4eCKOe OKUIaHHUE, TUCIIEPCHs, CpEIHEE KBaPaTHUECKOE OTKIOHEHHUE).

OcHOBHBIC 3aKOHBI PACHpPEACNCHHUs JUCKPETHBIX CIy4alHBIX BeMW4YMH (OMHOMHAIBHOE
pacupenenenue, pacupenenenue [lyaccona, reomerpudeckoe pacupeneacHue, runepreoMeTpudecKoe
pacnpeiesicHue ).

@yHKIMA pacnpeesIeHUsl BEPOSITHOCTEN CllydyailHOW BEIMYMHBI (AUCKPETHON U HETIPEPHIBHON).
CgoiicTBa, rpaduk GyHKIUH pacipeaeeHUs.

[InoTHOCTE pacnpenencHusl BEPOATHOCTEN HENpepbIBHOM citydaliHOW BennuuHbl. CBOMCTBA,
rpauK IIIOTHOCTH paclpeaeseHUs.

YucoBble XapaKTEPUCTUKU HEIIPEPBIBHBIX CIIYYalHBIX BEJIMYUH.

OCHOBHBIE 3aKOHBI pacIpelesieHUs HENpPEPbIBHBIX CIy4alHbIX BEIMYMH  ( pPaBHOMEpPHOE
pacnpezesieHle, oKa3aTeJIbHOE paclpeaeIeHe, HOpMaJIbHOE PacIlpeieIeHUE)

HavanpHble M LEHTpaJbHBIE TEOPETUYECKME MOMEHTBHI. ACUMMETPHUS M DKCUECC CIy4aliHOU
BEJIMYMHBI

@yHKIMA pacHpencieHyss U IIOTHOCTh BEPOATHOCTEH ABYMEPHOM CIyd4allHOM BEJIMYMHBI.
VYcnoBHBIE 3aKOHBI PACHpEACNICHUs IUCKPETHOM Cily4alHOW BesMuuHbl. (DyHKIMM CllydalHBIX
apryMeHToB. CHCTEMBI CTy4alHbIX BEIMYMH. YHCIOBBIE XapaKTEPUCTUKU CUCTEMBI ABYX CIy4alHbIX
BenmunH. KoBapuarus n k03hGUIeHT Koppersnun

3akoH Oombiux yucel. [IpenenbHble TEOpEMbl TEOPUH BEPOSTHOCTEH.

[lepBoHauanpHbie cBeAeHHs o Memsx MapkoBa. OnpHopoaHass uens MapkoBa. Matpuia
MEepEeXOIHBIX BeposiTHOCTel. PaBeHCcTBO Mapkosa.

Tema 3.3 Ji1eMeHTBI MATEMATHYECKON CTATHCTUKHA

OcHOBHBIE 3a7aud MaTEMaTHYECKOM CTaTUCTUKHU. [IOHATHUS TeHEpaTbHON COBOKYITHOCTH H
BbIOOpKHU. OOBEM BBIOOPKH.

Craructuueckoe pacnpeziesieHne BHIOOPKH (BapUAIMOHHBIN Psifl, €T0 XapaKTEPUCTUKH; TTOJIUTOH
U TUCTOTPaMMa 4acTOT; IMIUpUIEcKas QYHKIUS pacIpeIeIICHus).

Crartuctuyueckue OIEHKHM IMapaMeTpoB paclpeiesieHus (TOUYE€YHbIE M HHTEPBAIBHBIC OLICHKH
napamMeTpoB pachnpeneiaeHus. TOYHOCTh MHTEpPBaJbHOM OLIEHKH, JIOBEPUTENIbHAs BEPOSTHOCTD.
JloBepuTenbHbI UHTEPBAN)

KoppensiiiioHHblif  aHanu3 W CTATUCTUYECKUE THUIOTE3bl (BBIOOPOYHBIE KOA(DDUIIUEHTHI
KOPPETSIIIMA U PErpeccuu; JIMHEWHAs Perpeccusi; CTaTUCTHMUECKHE TUIIOTE3bI; MPOBEpKa TUIIOTE3 O

2
JUCIIEPCHUSX U MaTEMAaTUUYECKUX OXKUIAHUSIX; KPUTEPHI COIacus X [Tupcona)
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3.2. ConepxkaHue NPAKTUYECKOT0 0JIOKA THCHUTIINHbBI

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

Ne Tema npakTH4YecKOro (CeMHHAPCKOro, JJa00PaTOPHOI0) 3aHATHS
1 2
113 1 Martpuiisl ¥ oniepanuy HaJl HUMU. Beraucienue onpeaenureseid n-ro nopsijaka
1132 CJIAY u Merojib ux pertieHus (MeTos1 00paTHol MatpHipl, Merox Kpamepa, meton [ aycca)
33 Bekrops! 1 onepanuu Hag HuMH. CKaJsipHOE B BEKTOPHOE Mpou3BeaeHus. CMelaHHoe
MPOU3BEAECHUE TPEX BEKTOPOB
113 4 KomruiekcHbIe drciia 1 onepariy HaJl HUMH. AJreOpandecKkasi, TpPUTOHOMETpHUIeCKas,
noKasaTtelbHast JOpMbI KOMIUIEKCHOTO uHcia. CTeneHb KoMIiekcHoro yncia. Kopens n-ii
CTETICHH U3 KOMIICKCHOTO YHCIIa.
113 5 Co0OCTBEHHBIC BEKTOPHI M COOCTBEHHBIE 3HAYCHHS TMHEHHOTO orepaTopa.
113 6 TIpsimas Ha mmockoctu. Kpusie BToporo nopsisika [lnockocts. [Ipsamas B
POCTPAaHCTBE
1137 DYHKIMK OJTHOM JCHCTBUTENBHOM MEPEMEHHOM: TIpeoOpa3oBaHyie rpadkoB
1138 Ipenen dyrakmym. HenmpepsBHOCTH hyHKIHI
1139 IpomsBomnast u muddepentman GyHKIFM OTHON He3aBUCUMOH repeMeHHo. VccnenoBanue
¢bysKIIMY cpencTBaMu AU hepeHIATFHOTO UCUYMCIICHIIS M TOCTPOeHHe e€ rpaduka
I13 10 | HeonpeneneHHbIH HHTErpal: OCHOBHBIE METO/Ibl HHTETPHPOBAHUSI
I3 11 | Juddepenumancipie ypaBHEHHMs TEPBOTO MOPSIKAa C Pa3ACSIIOUIMMUCS TEPEMEHHBIMHL.
JuddepeHimanbaple  ypaBHEHVs, OMyCKAalOIIME IOHIKEHWe mopsiaka. JIumHeiHbIe
nuddepeHIaTbHbIe YPaBHEHHUS BTOPOTO MOPSAKA C TOCTOSHHBIMU KOG (HUITMEHTaMH.
1312 | Pamel. Uccnenosanue cxomumocta psina. Paznoxkenue GyHKImiA B crenieHHble psapl. Psyn Teiinopa.
PaznoxeHne HeKOTOPBIX AEMEHTAPHBIX (DYHKIWH B psiibl Tetiniopa u MakiiopeHa
13 13 | IIpowsBoanbIe u muihdepeHIHATB (PYHKIMI HECKOIMBKHX MePEMEHHBIX JKCTPEeMyM (YHKIUH ABYX
HE3aBUCHUMBIX NIepeMeHHbIX | [pon3BojHas 0 HanpaBieHuto. I 'pagueHT
113 14 | CiyyaiiHble COOBITHS
[1315 | CnyyaiiHble BETMYHHBI
I13'16 | DiemMeHTH MATEMATHYECKOM CTATHCTHKU
3aounas popma o0yueHnusi (MOJHbIH CPOK)
Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOr0, JJa00PaTOPHOI0) 3aHATHS
1 2
1131 CJIAY u MeTofn! uX perienust (MeTo]1 o0paTtHoi MaTpuiibl, Meto Kpamepa, meton ["aycca)
I132 | CiryyaiiHble coOBITHS
3aouHas popma o0yuenus (yckopenHoe ooydenue Ha 6aze CIIO, Ha 6aze BO)
Ne Tema nMpakTH4YeCKOro (CEMHHAPCKOI0, 1a00PaTOPHOI0) 3aHATHS
1 2
1131 CJIAY u merozip! ux perieHus (MeTos1 o0patHoi MaTpuibl, Meto Kpamepa, Meton ["aycca)
I132 | CiryyaiiHble cOOBITHS
3.3. OGpa3oBaTesibHbIE TEXHOJIOTHHA
Ounas popma 00yueHus (IOJHBIH CPOK)
Bun ®opma / MeToasl % yuedHoro
Ne Pasznen, Tema 3aHsTHS y4eOHOro HHTEPAKTHBHOIO
3aHATHS o0y4ueHus Bpement
1 2 3 4 5
1 Martpuupsl 1 onepaniy HaJl HUIMU. m3 Komrmsrotepnas 100
Breruucienue onpenenurenend n-ro CUMYJISALIUS
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MnopgaaKa.

5 CJIAY u MeToapI UX pemeHust Kommnsrorepnas 100
113 CAMYJISILIUS
Bekrtops! 1 onepanuy HajJ HUMH.
3 CKaJsipHOE ¥ BEKTOPHOE I3 Komrmsrotepnas 100
npousBeneHust. CMemaHHoe CUMYJISILUS
pou3Be/IcHHE TPEX BEKTOPOB
Ipenen ¢pynkuym. HenpepbIBHOCTH IIpakTueckoe
byHKIWII 113 3aHIATHE —
4 KOJIJICKTUBHAS 100
MBICIIUTENIbHAS
JeSITENbHOCTh
IpomsBomHas u quddepertman GyHKIIm [IpakTHueckoe
OJTHOM HE3aBUCHMOM TIEPEMEHHOH. 113 3aHATUE —
5 | UccrenoBanue hyHKIMH CpeICTBAME KOJUICKTUBHAS 100
T hepeHITHATEHOTO HCUHCIICHIS 1 MBICTUTEIIbHAS
MOCTpOSHHUE €€ rpaduKa JICSATEIILHOCTh
6 Heonpenenennplii UHTETpalt: OCHOBHBIE m MeTto1 MO3roBOrO 100
METO/IbI HHTEI PUPOBAHUST mITypMa
Crnyuaiinbie coobrTrs. Permenue 3amaq
7 | Ha KIaCCHYECKOE OnpesielieHue I3 Komrmsrotepnas 100
BEPOATHOCTH C HCIIOIE30BaHUEM CUMYJISIIINS
(hopmyT KOMOMHATOPUKHU
8 DJeMEHTbI MAaTEMaTHYECKON KommnbroTepHast 100
CTaTUCTHUKH 113 CUMYJTISIITHS
Hroro % 25%
3aounasi popma o0yueHus (IOJTHBINH CPOK)
Bun ®opma / MeToasbl % yuebnoro
Ne Pasznen, Tema 3aHaTHSA y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHS o0yuyeHust
1 2 3 4 5
1 CJIAY u MeToaps! UX PEelCHMUS. m Kommerorepnas 100
CUMYJISILNS
Crydaiinble coObiTus. Perienue 3aqay Ha
o | KJIACCHYECKOE ONpejIelleHHe BEPOSTHOCTH I3 Komrmsrotepnas 100
C MCIOJIb30BaHUEM (hOPMYII CUMYJISILIUS
KOMOWHATOPUKH
Hroro 25%
3aouHasi gopma o0yuenus (yckopennoe odyvenue Ha 6aze CIIO, Ha 6a3e BO)
Bun ®opma / MeToasl % yue6Horo
Ne Pasznen, Tema 3aHsATHS y4eOHOro HHTEPAKTHBHOIO
BpeMeHHU
3aHATHA 00y4eHHs
1 2 3 4 5
1 CJIAY u MeTopl UX PEeUIeHHS. m Kommnsrorepnas 100
CUMYJISILUS
Crydaiinble coObiTus. Perienue 3aqay Ha
o | KJIACCHYECKOE ONPEICIICHHE BEPOSTHOCTH I3 Komrsrorepras 100
C HCTIONIb30BaHuEM (POopMyIT CUMYJISITTHS
KOMOMHATOPUKH
Hroro 33,33%

16




Pa3nen 4. Opranuzanusi caMoCTOSITEIbLHON PadoThI 00yYaKIIMXCH

4.1. Opranu3anus cCaMOCTOATEJbHOM padoThl 00y4ar0IMXCsl

Ne Ne .
Ne Pa3nes, TeMa TUCHUIIHHBI peKoMeHyeMOoi
BOTPOCOB JHTEPATYPBI
1 2 3 4
1 | Matpuist v OpeenuTem 1-2 1-3,5,6
2 | Cucrema JIMHEHHBIX aTeOpaNUECKHX YPABHEHHIA. 3-4 1-3,5,6
3 | DreMeHTbI BEKTOPHOM areOphl 5-11 1-3,5,6
4 | MuorouneHsl. KomruiekcHble uncia. 12-13 1-3,5,6
5 | Jluneiinbie 0TOOpaKeHHsI 14-18 1-3,5,6
6 | DeMEHTHI aHATIUTHYECKOM TEOMETPHM. 19-33 1-3,5,6
7 | OyHKIMKM OIHOM JEHCTBUTENBHOM TIEPEMEHHON 34-37 1-3,5,6
8 | Ipenen dyukmm. HenpepbIBHOCTS (yHKIIHN. 38 1-3,5,6
9 I[H(b(bepeﬂlvmamme HCUHCIIeHHE (PYHKIMH OIHON 39-41 1-3,5 6
TIEPEMEHHOM.
10 I/IHTCI‘paJII)HOCV ycurciieHue (HeOopeIesieHHbIA HHTErpal, 42-45 135 6
OTIPEIETICHHBII MHTETPAN 1 €T0 TPIJI0KEHHSN)
11 | JTuddepenimaibabie ypaBHEHHS. 46-56 1-3,5,6
12 | PameL 57-65 1-3,5,6
13 | ®yHKIMM HECKONIBKUX TIEPEMEHHBIX. 66-78 1-3,5,6
14 | Cnyuaiinbie cOObITHS 79-81 1-4,6
15 | Ciyuaiinple BeTMYUHbI 82-94 1-4,6
16 | DaeMeHThI MATEMATHYECKON CTATUCTAKHI 95-98 1-4,6

(o2}

9.

IlepeyeHb BONPOCOB, BBIHOCHMBIX HA CAMOCTOSITEIbHYIO Pa00oTy 00y4aroluxcst

. Panr MaTpulbl. Panr CTyHCH‘IaTOﬁ MaTpulbl. HewnsmenHOCTH paHTra 1Ipu 3JIEMCHTAPHBIX

MpeoOpa30BaAHUSX MATPHUIIBI.

. Kputepuii nunHeliHOW HE3aBUCHMOCTH CTPOK (CTOJO1IOB) MaTpuilpl. Teopema o paHre

MaTpULBIL.

. CucreMbl m JMHENHBIX YpaBHEHMH ¢ n nepeMeHHbIMH. Teopema Kponekepa-Kanemnu o

COBMECTHOCTH CUCTEMBI YPABHEHHUH.

. CKaJ'IprHHe U BCKTOPHBIC BCJIWYHHBI. JIuneiinbie ornepanuu HaJd BCKTOPAMH.

Koopaunats! BekTopa. YT0a MexX1y 1ByMsl BEKTOPAMHU.

. BCKTOpH B TpéXMepHOM MMPOCTPAHCTBC. Paznoxenue BCKTOpaA Ha COCTABJIAKOIINEC I10 OCIAM

KoopauHat. Hanpasisromue kKocuHychl BekTopa. OpTOHOPMUPOBaHHBIN Oa3uc.

. YCII0BHE KOJUIMHEAPHOCTH JIBYX BEKTOPOB. Y CJIOBHE KOMIUIAHAPHOCTH TPEX BEKTOPOB.
. CkansipHoe Mpou3BeIeHUE BEKTOPOB U €ro CBOWCTBA. BekTopHoe mpousBeneHue, ero

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

. IlonsaTue IUHEHHOTO BCKTOPHOI'O MPOCTPAHCTBA. BCKTOp B N-MCPHOM IIPOCTPAHCTBE.

JIvHeiiHas 3aBUCMMOCTh U HE3aBUCUMOCTh BEKTOPOB.
Pa3smepHocTh M 0azuc BEKTOPHOTO MPOCTpaHCTBA. Pa3noxkeHune BekTopa MO Oas3ucy.
Martpuiia nepexoja K HOBOMy 0a3uCy U €€ CBOICTBA.

10. EBkmmnoBo npoctpaHcTBo. CBOICTBA AJMHBI BEKTOPA.
11. OproHopmupoBaHHasi cucTeMa BeKTOpoB. OPTOroHaNIbHOE JIOTIOJIHEHUE, €0 CBOMCTRA.
12. AnreOpanueckas, TpPUTOHOMETpHUYECKasi M IOKa3aTelabHas (HOPMBI KOMILIEKCHOTO

qucia. JIeMcTBUS ¢ KOMIJIEKCHBIMH YHCIaMH.

13. Crenenp KOMILIEKCHOTO yrcia. KopeHb N-if creneHn u3 KOMIUIEKCHOTO YHCIIa.
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14.
15.

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

33.
34.

35.

36.

37.

38.

39.

40.
41.

42.

43.

44
45

JlunHeliHpie onepaTopbl M MX CBOMCTBA. MaTpHIIb oniepaTopa B pa3HbIX Oasucax.
CobcTBeHHBIE BEKTOpHl M COOCTBEHHBIC 3HAUeHMs JIMHEHHOro oreparopa. HezaBucmmocTsb
COOCTBEHHBIX BEKTOPOB.
CuMMeTpUYHBIH oriepaTop.
OpTOroHaIbHOCTb COOCTBEHHBIX BEKTOPOB.
KBanparmunsie ¢opmel. [lpuBenenne kBagpatidHOW (OPMBI K KAaHOHHMYECKOMY BHTY.
Kputepuit CunbBectpa.
[psivast Ha TTIOCKOCTH. Y paBHEHHUE MPSMOM € YTIIOBBIM KOA(D(DHIIIEHTOM.
OOm1ee ypaBHEHHE TIPSIMOM 1 €0 YacTHBIE CTydad. Touka repeceueHus PsSIMbIX.
VYpaBHeHUE NPSIMOiA, IPOXOAALIECH YepPE3 TaHHYIO TOUKY B 33/IaHHOM HAIIPABJICHUM. Y PABHEHUE
ITy4Ka IPSIMBIX.
YpaBHeHUE TPSMOM, IPOXOAIIEH Yepe3 JBE JaHHBIE TOUKUA. BBIUMCIIEHHE yIvla MEXIy JABYMS
IPSIMBIMH.
VYcioBust napauieNIbHOCTH U TIEPIIEHAMKYJSIPHOCTU IBYX NPSAMBIX. PacCTosiHue OT TOYKM JI0
TIPSIMOM.
Kpussie Broporo mnopsiaxa. OKpy:KHOCTb, JUIMIIC, THriepOosiia U mapabona (MX CBOMCTBAa U
KAQHOHUYECKUE YPABHEHHUS).
[puBeneHve 00IIero ypaBHEHHS KPHBOM BTOPOTO TIOPSIKA K KAHOHIYECKOMY BHTY.
Inockocts. YpaBHEHNE NOBepXHOCTH. HopMasbHbIM BEKTOP IIOCKOCTH.
YpaBHEHHE TIOCKOCTH, TIPOXOJIAIIEH Yepe3 TaHHYIo TouKy. OOIee ypaBHEHHE TIOCKOCTH U €0
YaCTHBIE CITy4au.

Yron Mexay IUIOCKOCTSAMH. YCJIOBHSA MNApajUIIbHOCTH W IEPIEHIUKYISIPHOCTH  JIBYX
iockocTel. Touka nepecedyeHns TpEX MIOCKOCTEH.

[Ipsimast B mpoctpancTse. OOILIME ypaBHEHUS TPSIMOU.

BexropHoe ypaBHeHue npsamoid. I lapameTpryeckne ypaBHEHHS TIPSAMOIA.

Kanonngeckne ypaBHEHUs IPSAMOM. Y paBHEHUs IIPSMOM, IIPOXOAIIEH Yepe3 B TOUKHU. YTOI
MEXIY ABYMsI IIPSMBIMU. Y CIIOBHSI IAPAJUIEIIBHOCTH U NEPIIEHIUKYIISIPHOCTH IPSMBIX.

[IpsiMast ¥ TUIOCKOCTH B IMPOCTPAHCTBE. Y CJIOBHS MAPAUICIBHOCTA U MEPIEHIUKYISPHOCTH
IIPSIMOM U IJIOCKOCTH. TouKa repecedeHust MPSMOH C ITIOCKOCTBIO.

Paccrostare ot Touku A0 1I0ckocTH. [Ty4OK MII0CKOCTEM.
ITonsatue MHOxecTBa. Jlornueckue cuMBoinbl. Onepanuy Haj, MHOKECTBaMU. YHUCIIOBbIE
MHO>K€ECTBA.
ITonarue ¢ynkuu. CnocoObl 3amanus (yHkiuil. OCHOBHBIE CBOMCTBAa (QYHKIMIL.
OcHoBHble 3yieMeHTapHble (QYHKIUU U ux rpapuku. OOpatHas QyHkums. CroxHas
GbyHKIHS.
Knaccudukanus ¢pynxiuii. [IpeodbpazoBanue rpadukos.

HesBuble Qynkiun. @OyHKIUM, 3aaHHble TapaMEeTPUUecKd U B IOJIAPHBIX
KOOpJUHATaXx.

CpaBHeHue OeCKOHEYHO ManbiX (YHKIMHA. OKBHBaJCHTHblE OECKOHEYHO Mallble
GbyHKIUH.

JuddepernunpoBanue HesBHBIX QyHKmi. AuddepenuupoBanue GyHKINH, 3a1aHHBIX

rapaMeTpUIecKH.

YpaBHeHHE KacaTeIIbHOW U HOPMAJIA K KPUBOM.

Hekotopsie Teopemsl o nuddepenmpyemsix GyHKIusax: teopema depma, T€OpeMbI O
cpeaneM 3HaueHun ( Pomns, Jlarpaxa, Komm). ®dopmyna Teitnopa. Pasnoxenue
HeKkoTopeix GyHKIMKU 10 Qopmyne Maknopena. [IpaBuio JlomuTans pacKpbeITHS
HEOIIPENEIEHHOCTEN.

WnuTerpupoBanue panvoHalbHBIX (QYyHKUMNA. VMHTerpupoBaHue TPUTOHOMETPUUYECKUX

¢bynkuuii. MHTErprpoBaHue HEKOTOPHIX UPPALIMOHATIBHBIX (DYHKIIUI.

WuTerpaibl, He BhIpa)karolyecs Yepes AIeMeHTapHble (PyHKIUY.
. Teopema o cpeHeM 3HaYEHUN.
. HecoOcTBeHHblE HHTETrpabI.
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59.
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69.
70.

71.

72
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74.
75.

76
77
78

Hubdepenumanbupie  ypaBHeHHS. OCHOBHBIE TOHATHA. 3aJaud, MPUBOISAIIME K
muQQepeHInaTbHBIM YPaBHEHHSIM.
Juddepenunanbuple  ypaBHEHUs IepBoro nopsjaka. Pemenue, rpaduk pemieHus
(unTerpanpHas kpuBas). ['eomerpuueckuil cMmbicn aud@epeHInanbHOr0 ypaBHEHHS.
N3oknuua. Ob1iee u yacTHOE perieHus. Teopema o cylecTBOBaHUU U €AMHCTBEHHOCTH
peuieHusl.
YpaBHEHMsI IEPBOTO NMOPSIIKA C Pa3CIIAIOIIUMUCS IEPEMEHHBIMH.
Opnnoponnsie nuddepeHnnanbabie ypaBHEHHUS IEPBOTO MOPSIKA.
Jlunelinsle nuddepeHanbHble YpaBHEHHS IEPBOTo NOpsiika. Y paBHeHHue bepHysuin.
YpaBHeHue B MONHBIX quddepeHmanax. Ypasaenus Jlarpamka u Kuepo.
JuddepenunanbHble ypaBHEHHS BBICIINX HOPSIIKOB.
VYpaBHEHHUs1, TOIyCKAIOIME TIOHUKEHUE TIOPSAIKA.
JIunelinsle ogHOpOAHBIE AU dEepeHInalbHbIE YpPaBHEHHUs BTOPOTrO IOpsAKa ¢
MOCTOSTHHBIMU K03 punimenramu.
Jlunelinple onxHOponHBIE AUpdepeHnnanbHble YpaBHEHUS N-ro  Mopsika C
MOCTOSTHHBIMU K03 punmenramu.
JIuHeliHble HEOIHOpOIHbIE MU(deEpeHIMaIbHble YpAaBHEHHs BTOPOro HOpsiAKa ¢
MOCTOSTHHBIMU K03 punmenramu.
Yucnosele psagel. CxomumocTs psana. IIpocreiimme cBONCTBAa YHUCIOBBIX PSIOB.
Heo0xoanuMelii TprU3HAK CXOAMMOCTH YHACIOBOTO psia. ['apMOHUYECKHid psiI.
JloctaTouHble NPU3HAKA CXOJUMOCTH  3HAKOIOJIOKUTEIBHBIX PAIOB: IPU3HAK
cpaBHeHuUs, npu3Hak Jlanmambepa, UHTErpaabHbIi pu3Hak Komm.
3Hakouepenyoumecs psabl, npusHak JleiiOnumna.
3HakonepeMeHHble psabl. J(OCTaTOUHBIA HpPHU3HAK CXOJUMOCTU 3HAKOIIEPEMEHHOIO
psna.
AOGcCooTHas M yCIIOBHAsA CXOAUMOCTh. OCTAaTOK psiia ¥ €ro OLEHKA.
OyHkiuoHanbHbele psjipl. O0aacTh cX0IUMOCTH (PyHKIMOHANIBHOTO psija. [IpaBuibHO
cxopsurecs QyHKIMOHAIBHBIE PSABI K UX CBOMCTBA.
Crenennsble psiibl. O6IaCTh CXOAUMOCTH CTEIIEHHOTO PSAA.
Teopema AGens. Pagnyc cxoammocTu, HHTEPBAI CXOAMMOCTH.
PaznoxeHne HEKOTOPBIX 7eMEHTapHbIX QyHKIMI B psinbl Teinopa u MakiopeHa.
OyHKIMS ABYX NEpEeMEHHbIX M e€ obmacTe ompeneneHus. ['padux dyHKum aByx
IIEPEMEHHBIX.
[Ipenen u HenpepbIBHOCTh (PYHKLMU HECKOJIBKMX IepeMeHHbIX. [loHstue obmacTu.
Touku paspeiBa. CBoiicTBa (QyHKIUMH, HENpPEPHIBHBIX B OrPAaHMYEHHON 3aMKHYTOMH
obJacTH.
YacTHble NMPOU3BOAHBIE. ['€OMETPUYECKHI CMBICI YaCTHBIX MPOU3BOAHBIX (DYHKIUH
JBYX MepeMeHHbIX. YacTHbIE MPON3BOAHBIE BBICIIUX MOPSIKOB.
[MTonnslit tuddepenman GyHKIUN HECKOJIBKUX TEPEMEHHBIX.
JuddepeHunpoBaHre CIOXKHBIX M HEABHbIX (yHKUMHA. Juddepennumans BbICIINX
MIOPSIKOB.
[IpousBognas mo HampaBieHuto. ['pamuent ¢ynkuun. KacarenbHas IIOCKOCTh |
HOpMaJlb K IOBEPXHOCTH.
OkctpemyM (GYHKIUU JIByX NepeMeHHbIX. HeoOxoaumble W JOCTaTOYHbBIE YCIOBUS
CYLIECTBOBAHMSI SKCTPEMYMa.
Haubonbiiee u HanMeHblee 3HaYeHUs (PYHKINU ABYX MEPEMEHHBIX.
VYcnoBHbIM dkcTpeMyM. Meron MHOkuTenen Jlarpanxa.
DONeMeHTbl HMHTETPAJbHOTO HWCYHUCIEHUS M7 (QYHKIMA HECKOJbKUX MEpPEMEHHBIX.
IlonsTHE, CBOIICTBA U OCHOBHBIE METO/bI BBIUMCIIEHNUS KPATHBIX MHTETPAJIOB.
KpuBonunelinple HHTErpaibl: HOHATHE, KJIaCCU(PUKAIUS, CTIOCOObI BHIYMCIEHUS.
BexTtopHoe nosie. BekropHble TUHUY.
Hupkynsauus, porop BekTopHOro nojis. [lorennuansHoe nosue. [I0Tok BEKTOPHOTO MO
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4yepes3 MOBEPXHOCTb. JluBepreHus.

79. ®opmyna nomHoi BepositHocTu. @opmyna baiieca.

80. Cxema nmoBTOpHBIX KcbITaHuid. Dopmyna bepryu.

81. JlokanbpHas U MHTETpasibHas TeopeMbl Jlamiaca.

82. JluckpeTHble CIIy4alHblE  BEJIWYMHBI M WX YHUCIOBBIE  XaPAKTCPUCTUKU
(MaTeMaTu4ecKoe 0’KUJaHuE, TUCIEPCUs, CPEHEE KBAPATUIECKOE OTKIOHEHUE).

83. OcHOBHBIE 3aKOHBI pacIpeleseHs] AUCKPETHBIX CIy4YalHbIX BEIMYMH (OMHOMHATIBHOE
pacupeneneHue, pacupeneneHue  Ilyaccona, reomerpuuyeckoe — paclpenciieHHe,
TUIIEPreoMeTpUYECKOe paclpeieieHue).

84. Oynkuus pacmpeneneHusi BEpPOATHOCTEH CIy4alHOW BEIMYUHBI (JUCKPETHOH W
HenpepbIBHOMN). CBOMCTBA, TpapuK QYHKIUHN paclpeieneHusl.

85. [ImoTHOCTh pacmpeneneHusi BEPOSTHOCTEH  HENPEpPBIBHOM CIlydyailHONH BEIMYUHBI.
CoiicTBa, rpaduk MIOTHOCTH pacrpeeIeHusl.

86. UncinoBble XapaKTEepPUCTUKH HEIPEPHIBHBIX CITy4alHBIX BETUYNH.

87. OcHOBHBIEC 3aKOHBI pacIpeelIeHUs] HENPEPhIBHBIX CIYyYalHbIX BEIUUYUH (paBHOMEPHOE

pacnpezeneHue, oKa3aTeJbHOE paclpeesIeHne, HOpMaJIbHOE paclpeielCHHE).

88. HauanbHble W LEHTpaJibHblE TEOPETHMUYECKHME MOMEHTHl. ACHMMETpPUS U 3KCLECC
CIIy4aiiHOM BEJIMYUHBI.

89. ®yHkuusa pacnpeneneHuss U IUIOTHOCTb BEPOATHOCTEH JABYMEpHOW cCiydaiHOM
BEJIMYMHBI.

90. VYcnoBHbIE 3aKOHBI paclpenesieHUs] AUCKPETHOH ciyyailHOM BenuunHbl. DYHKIUU
CIIy4alHbIX apIyMEHTOB.

91. CucreMbl ciay4alHbIX BelIMYMH. UYMCIOBBIE XapaKTEPUCTHUKU CHCTEMBl JABYX
cirydaitHbix BenmnuuH. KoBapuanus n ko3 puimenT Koppensium.

92. 3akon Oonbiux yncen. [IpenensHbie TEOpEMbI TEOPUU BEPOSTHOCTEM.

93. IlepBonauanbHbIe CBeJeHHA O Lensx MapkoBa. OgHopoaHas e MapkoBa.

94. Marpuna nepexoHbIX BeposTHOCcTel. PaBeHcTBO Mapkoga.

95. TlonsTHS reHEepaTbHON COBOKYIMHOCTH U BEIOOPKU. OOBEM BBHIOOPKH.

96. CratucTuueckoe pacnpeieieHrue BHIOOPKH (BapHallMOHHBIN PsJl, €ro XapaKTepUCTHKH;

MOJIUTOH U THUCTOTpamMMa 4acToT; IMIUpUYecKas QyHKIUS paclpe/IeIeHUs).

97. CrartucTuueckue OLEHKH MapaMeTpoB paclpeleNeHusi (TOUYedyHble M WHTEpBajbHbIE
OLIEHKHM IapaMeTpoB pactipeaenaeHus. ToYHOCTh MHTEPBAIbHON OLEHKHU, JOBEPUTENIbHAS
BEPOSATHOCTH. Jl0BEpUTENIbHBIN HHTEPBA).

98. KoppensuoHHBINH aHAIN3 ¥ CTATUCTHYECKUE TUMIOTE3HI (BBIOOpOYHBIE KOd(hPUIIMEHTHI
KOPPEJSLUY U PErpeccuy; JIMHEWHAs PErpecchsl; CTATUCTUYECKUE TUIIOTE3bI; MPOBEPKA

2
IUIOTE3 O IUCIIePCHSAX M MATEMaTHYECKHX OKHAAHHMSX; KPUTepHil cornmacus X
[Tupcona)

4.2. llepeyeHb y4eOHO-METOAMYECKOT0 00eCTIeYeHUsI CAMOCTOATEIbHON padoThl
o0yuyarmuxcst

CamocrosTenbHass pabora oOydaromuxcsi OOecneuynBaeTcsi CIEAyIIUMH  y4eOHO-
METOAMYECKMMH MaTepraiaMHu:
1. YkazaHusMu B pabouelt mporpamme no aucuuringe (m.4.1.)
2. JlekimoHHBIE MaTepUaiIbl B COCTaBE y4eOHO-METOJMUECKOr0 KOMIUIEKCA 110 AUCIUIIIUHE
3. 3amaHUSAMH W METOAMYECKHMMH PEKOMEHIANMSMHU [0 OpTaHW3allMd CaMOCTOSITEIhHON
paboThI 00YUAIOIIMXCS B COCTaBE Y4eOHO-METOAMUYECKOTO KOMILIEKCA 110 TUCIUITIIHE.
4. TnoccapyeM 1O JUCHUIUIMHE B COCTaBe YYEOHO-METOAMYECKOTO KOMIUIEKCa  II0
TVICIIATUTAHE.
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Paznen 5. @oH/ OLIEHOYHBIX CPEICTB JIsl MPOBeJAeHUS TeKYIero KOHTPOJIS U
NPOMEKYTOYHOM aTTecTANMU 00y4ar0IHXCS

DOHO OYEHOUYHLIX cpedcm8 No OUCYUNIUHE Npeodcmaesisiem CcoO0U COBOKYNHOCMb
KOHMPOIUPYIOWUX MAMEPUANo8 NpeOHA3HAYEHHbIX Ol U3MEpeHUs YPOGHSA OO0CMUICEeHUs
00YYaAOWUMUCA  YCINAHOBNEHHbIX pe3yibmamos obpazoseamenvrou npoecpammvl. DPOC no
OuCYuniuHe UCHONb3Yemcs Npu NPOBeOeHUU ONePamusHO20 KOHMPOISA U NPOMENCYMOUHOU
ammecmayuu obyyarowuxcs. Tpebosanua k cmpykmype u codepacanuro @OC oucyuniuHwl
peanamenmupyiomces Ilonodcenuem o poHOe OYyeHOUHbIX MaAMePUaIos no NPOSPAMMAM BbICULE2O

006pa306aHUsL — NPOPAMMAM OAKAIABPUAMA, MASUCPAMYPDbI.

5.1. HacnopT ¢oHA OLIEHOUYHBIX CPEACTB

Ounas ¢popma 00yueHus (MOJTHBIH CPOK)

OueHo4YHbIE CpeICTBA
KonTposmmpyembie Kox unaukaropa u
Ne pa3aesbl (TeMbl) 1 3 (J13, CPO ACCKPHUITOpPA
JUCHUILINHBI C3) JOCTHKEeHUS
KOMIIeTeHIIN I
1 2 3 4 5 6
WJ-1 YK- 1. 1 UJI-1 OIIK-
YO, KP, 1.1
1| Matpus1t onpeemrer YO | "ppg | 1IPB /-3 OIIK- 6.1
WJI-2 OTIK- 6.2
CucreMa JIMHEHHBIX WJ-3 YK- 1. 1 U/1-3 OIIK-
anreOpanuecKuX ypaBHEHMIA. YO, KP, 11
2 yo I1IPB IIPB W-5 OIIK- 6.1
WJ1-6 OTIK- 6.2
3neMeHTbI BEKTOPHOH alreOpbl NA-5 YK- 1.1 UA-5 OIK-
YO, KP, 11
3 yo I1PB IIPB W-3 OIIK- 6.1 UJI-4 OIIK-
6.2
MHorouseHsl. KomriekcHbIe WI-1 YK- 1.1 U1J-1 OIIK-
YO, KP 1.1
qucia. ) 5
4 yo I1PB IIPB W-3 OIIK- 6.1
1JI-2 OTIK- 6.2
JluneiiHpIe oTOOpaKEHIS WI-3 YK- 1.1 UJ-3 OIIK-
YO, KP, 11
2 yo [IPB IIPB WJI-5 OIIK- 6.1
WJ1-6 OTIK- 6.2
DJieMEeHThI aHATUTUYECKOU WJ-5 VK- 1. 1 U[-5 OIIK-
YO, KP 11
TCOMETPUM. 5 5
6 yo I1PB I1PB W-3 OIIK- 6.1 /-4 OIIK-
6.2
DYHKIMU OJIHON JEHCTBUTEIBHOM WJ-1 VK- 1. 1 UA-1 OIIK-
7 | mepemeHHOH VO YO, KP, IIPB 11
I1PB WJI-3 OIIK- 6.1
WJ1-2 OIIK- 6.2
[penen hyHkmMN. NA-3 YK- 1.1 NA-3 OIK-
HenpepbIBHOCTS (DyHKLIMN. YO, KP, 11
8 yo I1PB IIPB NJI-5 OIIK- 6.1
WJI-6 OTIK- 6.2
JuddepeHimansHoe ucarceHre UA-5 YK- 1.1 UA-5 OIIK-
(YHKIIMH OTHO# TIEPEMEHHOI. VO, KP, 1.1
9 yo I1PB IIPB W-3 OIIK- 6.1 /-4 OIIK-
6.2
10 | MurerpansHoe ucurcieHye YO | YO,KP, | [IPB | HWA-1YK-1.1HJ-1 OIK-
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(HeompeeneHHbIH HHTErpaJl, I1PB 11
OIPEICTICHHBIN HHTErPAII U €T0 NJ-3 OIIK- 6.1
TPHIOYKCHS) N1-2 OIIK- 6.2
JuddepeHimanbHbie ypaBHSHUS. 0.k NO-3 YK- 1.1 NA-3 OIIK-
YO, KP, 11
11 Yo IIPB IIPB NA-5 OIIK- 6.1
NJ-6 OIIK- 6.2
PsyibL. WJI-5 VK- 1. 1 UJ-5 OTIK-
YO, KP, 1.1
12 YO | "mpg " | 'PB | yins onk- 6.1 114 O1K-
6.2
DyHKINN HECKOJIBKUX NJI-1 VK- 1.1 1/J-1 OIIK-
YO, KP, 1.1
13 | PR YO | "ppg | IIPB VIJ1-3 OTIK- 6.1
WJ1-2 OTIK- 6.2
Ciyuaiinblie coObITHS UJI-3 VK- 1. 1 U[1-3 OIIK-
14 vO YO, KP, [IPB 11
IIPB NA-5 OIIK- 6.1
WJ1-6 OTIK- 6.2
CiyyaiiHble BEeIMUMHBI UJ-5 VK- 1. 1 U[1-5 OIIK-
15 vo | YO-XP | 1ipp L1
[IPB WJ1-3 OIIK- 6.1 W1JI-4 OTIK-
6.2
DJIeMeHThI MAaTEMATHYECKON -3 VK- 1. 1 U-3 OIIK-
16 | cramuerixu VO YO, KP, [IPB 1.1
ITPB Wa-5 OIIK- 6.1
NJ-6 OIIK- 6.2

3aouHas popma 00yueHusi (MOJHBII CPOK)

Kounrposmpyemsie
pa3naeJibl (TeMbl)
AUCHHUIIMHBI

OneHo4HbIE CpeacTBa

T3 (JI3,
C3)

CPO

Koa unaukaropa u
AECKpUIITOpA
AOCTHKEHUS
KOMITeTEeHIH

2

4

6

Martpuiipl 1 ONpeneTUTeN

YO

IIPB

WJ-1 YK- 1. 1 U/I-1 OIIK-
1.1
1JI-3 OIIK- 6.1
WJI-2 OIIK- 6.2

Cucrema TMHEHHBIX
anreOpanvecKuX ypaBHEHHIH.

YO

YO, KP,
[1PB

IIPB

WJ-3 VK- 1. 1 U/1-3 OIIK-
1.1
WJI-5 OIIK- 6.1
MJI-6 OIIK- 6.2

3neMeHTBI BEKTOPHOH alreOpbl

IIPB

WJI-5 VK- 1. 1 U/1-5 OIIK-
1.1

W/JI-3 OIIK- 6.1 /-4 OITK-
6.2

MuorouieHsl. KoMimiekcHbie
vyca.

I1IPB

WJI-1 YK- 1. 1 U/I-1 OIIK-
1.1
WJ1-3 OIIK- 6.1
1JI-2 OIIK- 6.2

Jlunelinble oToOpaXkeHus

I1IPB

WJ-3 YK- 1. 1 U/1-3 OIIK-
1.1
WJI-5 OIIK- 6.1
MJI-6 OTIK- 6.2

JIeMEHTHI AaHATUTHYECKOM
TEOMETPHH.

IIPB

UJ-5 VK- 1. 1 U/1-5 OIIK-
1.1

WJI-3 OIIK- 6.1 /-4 OITK-
6.2
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OYHKIMU OHOM ISUCTBUTEITLHON Wa-1 VK- 1. 1 UJI-1 OIIK-
i 1.1
MEPEMEHHOM
! I1PB 1J1-3 OIIK- 6.1
1JI-2 OIIK- 6.2
[penen byrakmm. Wa-3 YK-1. 1 UJ-3 OIIK-
HenpepssrocTs pyHKIIT. 1.1
8 Yo I1PB WJ1-5 OIIK- 6.1
WJI-6 OTIK- 6.2
JubdepeHImaTbHOE UCUHCIICHIS WJ-5 VK- 1. 1 U1-5 OIIK-
(hYHKIMH OJTHO# TTePEeMEHHOM. 1.1
9 YO IPB WJI-3 OIIK- 6.1 U/1-4 OIIK-
6.2
HuterpansHoe ncuucnenve NJ-1 VK- 1.1 Wa-1 OIIK-
(HeoTIpeIeeHHbIIA HHTErpall, 11
10 OTIpe/IeNIeHHbIi HHTErpal ¥ eT0 YO IIPB WJ1-3 OIIK- 6.1
TIPUJIOXKCHISA) W/J1-2 OIIK- 6.2
JuddepeHimanbHbie ypaBHSHUS. W[-3 VK- 1. 1 U/1-3 OIIK-
1.1
1 I1PB WJ1-5 OIIK- 6.1
WJ1-6 OTIK- 6.2
Psnpr. WJ-5 YK- 1. 1 UJ1-5 OIIK-
1.1
12 I1IPB W-3 OIIK- 6.1 /-4 OIIK-
6.2
OYHKIMN HECKOJIBKUX nJ-1 VK- 1.1 /-1 OIIK-
1.1
MePEMEHHBIX.
13 I1IPB WJI-3 OIIK- 6.1
WJI-2 OTIK- 6.2
Ciryyaiiabie cOObITHS W-3 VK- 1. 1 UJ1-3 OIK-
14 vo | YO KP | pp L1
I1IPB Na-5 OIIK- 6.1
WJI-6 OTIK- 6.2
CiyyaiiHble BEeJIMUMHBI WJ-5 YK- 1. 1 UJ1-5 OIK-
1.1
15 IIPB W-3 OIIK- 6.1 /-4 OIIK-
6.2
OJIeMeHThI MaTEMATHYECKON -3 VK- 1.1 U-3 OIIK-
1.1
CTaTUCTUKHU
16 I1PB WJ1-5 OIK- 6.1
WJ1-6 OTIK- 6.2

3aouHasi popma o0yuenus (yckopennoe ooydyenue Ha 6aze CIIO, Ha 6aze BO)

Ne OueHo4YHbIE CpPeICcTBA
KonTtposmpyembie
Kon unankaropa n
pa3aeJbl (TeMbl) 3 (J13,
JI CPO | neckpunTopa 10CTHKEHHUS
JTUCIHUILINHEI C3) .
KOMIIeTeHIH
1 2 3 4 5 6
na-1 ¥K-1. 1 u1-1 OIlK- 1.1
1 | Marpuisl ¥ onpeIeuTeH YO ITPB UJI-3 OIIK- 6.1
1J1-2 OTIK- 6.2
Cucrema TMHEHHBIX VO. KP WJI-3 VK- 1. 1 UJ1-3 OIIK- 1.1
2 | anreGpanuecKiX ypaBHEHHL. YO H’PB > | TIPB UJI-5 OIK- 6.1
1J1-6 OIIK- 6.2
3 OneMeHTHI BEKTOPHOH anreOpbI [IPB WI-5 YK- 1.1 UJ-5 OIIK- 1.1
1J1-3 OIIK- 6.1 1JI-4 OIIK- 6.2
Mmuorouensl. KomriiekcHbie WJ-1 YK-1.1 1UJ-1 OIK- 1.1
4 | yucna. I1PB UJ1-3 OIIK- 6.1
1JI-2 OIIK- 6.2
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Jlunelinble 0TOOpaXKeHHs WI-3 VK- 1.1 UJ-3 OIIK- 1.1
S I1PB WJI-5 OIIK- 6.1
WJ-6 OIIK- 6.2
6 OJIeMEeHTBI aHAIIMTUYCCKOM [IPB WJ-5 VK- 1. 1 /-5 OIIK- 1.1
TEOMETPHN. WJ-3 OIIK- 6.1 /-4 OIIK- 6.2
OyHKIMU OHOU nJ-1 vK-1. 1 u/1-1 OIIK- 1.1
7 | neficTBUTENBHOM MEpeMeHHOI I1PB UJ-3 OIIK- 6.1
NJ-2 OIIK- 6.2
[penen dhyHkImH. WI-3 YK-1.1 UJ-3 OIK- 1.1
8 | HenpepsBHOCTD byHKIMH. IIPB WJI-5 OIIK- 6.1
WJ-6 OIIK- 6.2
JuddeperimansHoe WI-5 VK- 1.1 UJ1-5 OIK- 1.1
9 | ucuncrienye (GYHKIMH OTHOM [IPB | WJ-3 OIIK- 6.1 U/I-4 OIIK- 6.2
[IEPEMEHHOM.
HuterpansHoe ncuucnenve nJ-1 VK- 1.1 1WO-1 OIIK- 1.1
10 (HeoTpe eI HHBII HHTETpa, IPB NJ-3 OIIK- 6.1
OIIPEIETIEHHBIA MHTErPaI U €10 WJ1-2 OlIK- 6.2
TIPHIIOKEHHS])
JuddepeHimanbHbie W-3 VK- 1. 1 U[1-3 OIK- 1.1
11 | ypaBremns. I1PB 1JI-5 OIIK- 6.1
NJ-6 OIIK- 6.2
Psipr. nJ-5 VK- 1.1 -5 OIK- 1.1
12 I11PB W/-3 OIIK- 6.1 MJ1-4 OIIK- 6.2
DyHKIMN HECKOJIBKUX na-1YK-1.111-1 OIK- 1.1
13 | nepemenmnbIx. IIPB UJI-3 OIIK- 6.1
WJI-2 OIIK- 6.2
Ciyuaiiible COOBITHS W-3 VK- 1.1 WJ1-3 OIK- 1.1
14 qu VO Y(r)[’PIéP’ [1PB WJ1-5 OTIK- 6.1
WJI-6 OIIK- 6.2
Ciy4aiiHble BEIMYHHGI WJ-5 YK-1.1UJ-5 OIK- 1.1
- i Yo 11PB WJ-3 OIIK- 6.1 MJI-4 OIIK- 6.2
DI1IeMEHTHI MAaTEMATUYECKOM WJ-3 YK-1.1 1J-3 OIIK- 1.1
16 | cratvcrixu [1PB UJI-5 OIIK- 6.1
WJ1-6 OIIK- 6.2

YcioBHbIE 0003HAYeHNST OlleHOYHBIX cpeacTB (CToJouml 3, 4, 5):

YO — yctubiii (poHTaNBHBINA, UHAMBUYAJIbHBIN, KOMOMHHUPOBAHHBIN) OIIPOC;
IIPB — npoBepka pedepaToB, KOHCIEKTOB, IIEPEBOJIOB, PELICHUN 3aJJaHUN, BBIIOJHEHHBIX
3a/1aHUH B DJIEKTPOHHOM BUJIE U T.1.;
KP — KonTposbHast paboTa (ayJUTOpHBIE WIM JOMAIllHUE, WHAMBHYyalbHbIE, MapHbIE
WJIM TPYNIOBbIE KOHTPOJIbHBIE, CAMOCTOSITENIbHBIE pa0OThI, TUKTAHTHI U T.1I.).
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5.2. TemaTnka NUCbMEHHBIX PA0OT 00y4YaKOIMXCH
OOyuaronuecss 3a04HOM (QOpMbI OOyUEHHS BBIMOJHSIOT JOMAIIHIOI KOHTPOJIBHYIO

paboTy. VYueOHO-METOAUWYEeCKHE MaTepHalibl, HEO0OXOAWMbIe Ui BBIIOJHEHUS padoThI,
coaepxkarcs B YMK 1o nqucuuruige.

NoohkcwdE

© ©

10.
11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

34.
35.

36.
37.
38.

5.3. IlepeyeHb BONIPOCOB MPOMEKYTOYHOM aTTECTALMU 1O JUCIHUIINHE

Bonpocsl k 3k3ameny

Marpuupl 1 oriepany Haji HUMH.
Onpenenureny U UX CBOMCTBA.
OO0parHas Marpuria.
Panr marpuripl.
CJIAY u meronp! ux perenus: ['aycca, Kpamepa, o0paTHOi MaTpHITbL.
CucreMbl JIMHENHBIX OJJHOPOIHBIX YpaBHEHUH. DyHaMeHTalIbHAs CUCTEMA PELLICHUH.
VYpaBHeHHe TpsIMOI ¢ YriioBbIM KodddunmentoM. OO1ee ypaBHEHUE NPSIMONA U €r0 YacTHBIE
CIIy4au.

Touka nepeceuenust npsaMbIX. [locTpoenne npsmMoli 1o €€ ypaBHEHUIO.

Bbruucnenne  yrmma Mexay  ABYMs  NPSAMBIMH.  YCIOBUSL  MAPAUICIBHOCTH U

NEPIEHIUKYIIIPHOCTH JABYX IIPSMBIX.

YpaBHeHUE NPAMOIA, MPOXOAIIEH YEpEe3 TaHHYIO TOUKY B 33JJAHHOM HaIPaBJICHUU.

YpaBHeHHE NPSAMOM, IPOXOALLEN Yepe3 ABE JAHHBIE TOUKH.

PaccrosiHue oT TOYKM A0 MPSMOH.

KpuBbie BTroporo nopsiika (OKpy»KHOCTb, SJLTHIIC, TATepOoIIa, mapadosa).

CkaJisipHble ¥ BEKTOPHBIE BEJIMUMHBL. JIMHEHHbIE onepaly HaJl BEKTOpaMu.

VYron mexny aByms Bekropamu. IIpoekiwsi BeKTopa Ha OChb M COCTABIIIIOIIAS BEKTOPA IO
ocH.

PazoxeHne BeKTopa Ha COCTAaBJIAIOLINE IO OCAM KOOpAMHAT.

Hamnpasisrommye kocuHyCbI BEKTOPA.

YcioBre KOJUIMHEAPHOCTH IBYX BEKTOPOB.

Y cmoBre KOMIIAHAPHOCTH TPEX BEKTOPOB.

CkassipHOE TPOU3BENEHNE BYX BEKTOPOB U €0 CBOMCTBA. BEKTOpHOE MPOM3BEAECHHE U €T0
CBOJMCTBA.

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

AnreOpanueckas popMa KOMITIEKCHOTO urcia. JIeWCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMU.

Tpuronomerpudeckas 1 mokazaresbHas (OpMbl KOMIUIEKCHOTO YHCIA.

Crenenp komIuiekcHoOro yncia. KopeHs N-if creneny U3 KOMIUIEKCHOTO YHCIIa.

JIuneitnble otoOpaxkeHusi. OCHOBHBIE TTOHSTHSL.

EBKM10BO MpOCTPaHCTBO.

JIvHeHbIe onepaTopbl U X CBOKWCTBA.

Cob6cTBeHHbIE BEKTOPBI M COOCTBEHHBIE 3HAUEHUSI JIMHEHHOTO OrepaTopa.

OpToroHainbHbIi 6a31C U OPTOrOHATIbHBIE TPE0OPA3OBAHMS.

[IpuBenenue kBaapaTHUHON POPMBI K KAHOHUUECKOMY BUITY.

Pa3mepHOCTB 1 6a3uc BEKTOPHOTO TIPOCTPAHCTBA.

Kpurepuit CrnbBecTpa 3HAKOONPEAETEHHOCTH KBAAPaTUIYHON (POPMBIL.

HopmanbHbIli BEKTOp IUIOCKOCTH. YPaBHEHHE IUIOCKOCTH, IPOXOIAILEH 4Yepe3 JaHHYIO
TOYKY.

OOriee ypaBHEHHE TIJIOCKOCTU U €0 YaCTHBIE CITyJau.

Yrom MexXIy IUIOCKOCTSAMHU. YCIOBUS NAPAJUICIIBHOCTH M NEPHEHAMKYISPHOCTH JIBYX
IUIOCKOCTEH.

[psimast B mpoctpancTBe. OO1IMe ypaBHeHus psiMoid. KaHoHn4eckre ypaBHEHUsI PSIMOU.

YpaBHEHUS IPAMOU, IPOXOAILIEH Yepe3 IBE TOUKH.

Yrom Mexay 1ByMs IPSIMBIMHA. Y CJIOBUS ITAPAJUIENBHOCTH U IEPIEHIUKYIISIPHOCTH MPSIMBIX.
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Y cnoBys napauIeIbHOCTH ¥ IEPIEHIUKYIIIPHOCTH IPSIMOM U INIOCKOCTH.
Touka nepeceueHus MPSMOU C IUIOCKOCTBIO. PaccTosiHME OT TOUKHU 10 TUIOCKOCTH.

IlonsTue MHOXecTBA. YKCIOBBIE MHOXKECTBA.

[Noustue Gpyrkmn. OCHOBHBIE CBOMCTBA (PYHKIIMIA. DIeMEHTapHBIC (DYHKITHH.
Knaccudukaryst hyHKIHiA.

[Ipenesn unciioBoy nocuen0BaTeIbHOCTH.

[Ipenen ¢pyHkIMM B OECKOHEYHOCTH U B TOUKE.

beckoHeuHO Maible BEIMYMHBI U MX CBOWCTBA.

beckoHeuHo OosIbIiIMe BETMYMHBI M MX CBOMCTBA.

OcHoBHbIe TeopeMbl 0 Tipenenax. [Ipru3Haku cyiiecTBOBaHus Mpeea.

3ameyaTesbHbIe IPEIEIbL.

HenpepbiBHOCTS (hyHKIIMH B TOUKE. TOYKM pa3phiBa U UX KIACCH(DUKAIHS.
Teopems! Betiepirpacca u bosipriano-Korm o HenpepbiBHOM Ha OTpe3ke (DyHKIHH.

Onpenenenye MpOU3BOAHOM, €€ MEXaHUYECKUI U TeOMETPUYUECKHIA CMBICI. 3aBUCUMOCTh
MEX/y HEPEPHIBHOCTBIO U TN (epeHIINPyeMOCTBIO (DYHKIIUH.

OcHoBHble npaBwia auddepertmpoanws. [Ipon3BoaHas CIOKHON U 00paTHOM (HyHKITHIA.

ITpon3Bo/iHbIE OCHOBHBIX JIeMEHTapHbIX (hyHKIMH. [ToHATHE TPOM3BOHBIX BBICILIMX
HIOPSIKOB.

OKOHOMHYECKHUI CMBICIT ITPOU3BOIHOM. VICTIONb30BaHNe IOHATHS IPOU3BOIHOM B
HKOHOMUKE.

YpaBHeHHE KacaTeNnbHON U HOPMaJIM K KPHBOM.

Huddepeniman GyHKIUM 1 ero reoMeTpudeckuii cMbIc. Juddepentmans: BeICIX
HIOPSIKOB.

Teopemsr: @epma, Pors, Jlarpanxka.

Teopema Jlonurans.

Heo0xommMbie 1 JOCTaTOYHBIE YCIIOBHSI BO3PACTAHUS M YOBIBAHUS (DYHKIIUH.

OkcrpemyM ¢yHKIuH. HeoOX0MMMBbIi 1 10CTaTOYHBIN NPU3HAKYU CYLLIECTBOBAHUS
aKcTpemMyMa (GyHKIHH. J[0CTaTOUHBIN MPH3HAK CYIIECTBOBAHMS YKCTPEMYMa, OCHOBAHHBIN Ha
3HAaKe BTOPOI IIPOU3BOIHOM.

Hawnbonbiiee u HanMeHbl1ee 3Ha4YeHNE (PYHKIIMH Ha OTPE3Ke.

Bemyknocts 1 BorayrocTs rpaduxa GpyHkimu. Touku neperr6a. ACUMITOTHI rpadHka
byHKITUH.

OOm1as cxema uccieoBaHus QyHKIMM U IOCTpOeHUE e€ rpaduka.

[onsiTue nepBooOpa3Hoii 1 HeorpenenéHHoro nHTerpana. CBolcTBa HEOMPEAEIEHHOTO
uHTerpaia. I'eoMeTpudeckuii CMbICI HEOIPEIEIEHHOTO UHTETpaJIa.

OcHOBHBIE METO/IBI MHTErpHpOBaHusl. IHTerprpoBaHue METoJ0M pasioxkeHus. Meros
UHTETPUPOBAHUS 110 YacTAM. MHTerprpoBaHre NPOCTENIINX pallMOHAIBHBIX ipodeil. Meton
HEONPEIENIEHHBIX KO PUIIUESHTOB.

Nurerpansaas cymma. [lonsitue onpenen€HHoro nnrerpana. I'eomerpudeckuii 1 SKOHOMUYECKUH
cMbIci onpenenéHHoro uaTerpaia. CpoiictBa onpenenénHoro uaterpaia. ®opmyna HetotoHa-
JleitOHuma.

3ameHa nepeMeHHO U (hopMysIa MHTErPUPOBAHUS 110 YACTSIM Y ONPEAEIEHHOTO UHTErpaa.

I'eomeTpuueckre NpUIoKEHHs ONPENETIEHHOTO NHTErpaia.

HecoGcTBeHHbIE MHTErpAIbL.

JuddepeHimanbHble ypaBHEHUs! IEPBOTo Mopsiika. Teopema o CyIeCTBOBAaHUH M €JUHCTBEHHOCTH
pentenus. JuddepeHumanbable ypaBHEHUS C PA3AEIOIIMMUCS IEPEMEHHBIMH.

OnnoponHble MU depeHIaTbHbIE YPaBHEHUS TIEPBOTO MOPSIIKA.

Jlunelinble tuddepeHnaIbHbIe YpaBHEHUSI TIEPBOTO MOPSIKA.

JuddepeHrmanbHble ypaBHEHUs], JOMYCKAIOIINE TOHKEHHUE TIOpsiIKa.

Jlunelinble tuddepeHInaIbHbIe ypaBHEHHUSI BTOPOTo MOPS/IKa C MOCTOSHHBIMU KO3(h(HUIIMEHTaMH.

[NonsaTre o mdhepeHIHATEHBIX YPAaBHEHUSIX BBICIIIIX MTOPS/IKOB.

OCHOBHBI€ TIOHSITHS YUCIIOBBIX PsiZIoB. CBOKCTBA YMCIIOBBIX PSIIOB. CXOIMMOCTH PsIa.
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77. HeoOXomuMmplil pU3HAK CXOIUMOCTH. | apMOHUYECKHIA PSI.

78.  Pampl ¢ monokuTenbHBIMU WieHamu. [ Ipu3Hak cpaBHEHUS PsITIOB.

79. Tlpusnak Jlanambepa.

80. Huterpanbhbiii npu3Hak Komm.

81. 3nakonepemenHnsble psibl. [Ipu3Hak JleiiOnua. OctaTok psizia U ero oIeHKa.

82.  O6nactb cxomuMoCTH (PYHKIHOHATBHOTO psifa. [IpaBunbHO cxomsmecs (pyHKIMOHATBHbIC PSAbI 1

UX CBOMCTBA.

83.  Crenennsble psaapl. O0IacTh CXOIMMOCTH CTETIEHHOTO psiia. CBOWCTBA CTENICHHBIX PS/IOB.

84. PaznoskeHne HEeKOTOPBIX dJIEMEHTAPHBIX (YYHKIUH B psiibl Taiiopa 1 MakiopeHa.

85.  @yHkIws OIBYX HEpeMEHHBIX U €€ 001acTh onpereneHus. [ paduk GyHKIMU ABYX TEPEMEHHBIX.

86.  DyHkuusA TPEX M OOJIBIIETO YHCIIA IEPEMEHHBIX.

87.  Ilpenen GpyHKIMN HECKOIBKHX TIepeMeHHbBIX. HerpepsBHOCTD (pyHKIMHN. TOUKH paspbiBa.

88.  YacTHble poM3BOIHBIE NIEPBOT0 MOPsIKA. | €OMETpHUECKHUIT CMBICTT YaCTHBIX IPOU3BOAHBIX
(byHKIMK IBYX TIepeMEHHBIX. YacTHbIE MPON3BOIHBIC BBICILIMX TIOPSIIKOB.

89.  Tlomusii muddepeniman GyHKIMH HECKOIBKHUX MepeMeHHbIX. [{uddepenimanb: Beicmx

TIOPSIJIKOB.

90. JuddepenmpoBanme CI0KHBIX U HEIBHBIX (DYHKITHHA.

91 [TpomsBoanast B JaHHOM HanpasieHud. [ 'pamuent ¢ynkimn. KacarenbHast IoCKOCTh M HOpMATb K
MOBEPXHOCTH.

92. DkcrpemyM QYHKIMH ABYX HE3aBUCHUMBIX ITEPEMEHHBIX.

93. Hawubonbiiee v HariMeHbI1Iee 3HaYeHUE (PYHKIIUH.

94.  VYcnoHbIH 3kcTpeMyM. Metoa MHOKHTENeH Jlarpamka.
95. CoObiTus n ux kinaccupukanus. Kiaccuyeckoe M CTaTHCTHUECKOE ONpeNiesIeHHe BEpOSITHOCTU
CIIy4aliHOT'O COOBITHS.
96. KombOunaropuka. BeiOopku srieMeHTOB. Pa3mernenus, mepecTaHOBKU, COUYCTAHUSI.
97. Cymma nByX COOBITHH, IPOU3BEACHHE JBYX COOBITHH. TeopeMbl CIIOKEHUSI BEPOSITHOCTEH ISt
HECOBMECTHBIX COOBITHH U JIByX COBMECTHBIX COOBITHUIA.
98. BeposATHOCTbH MOSIBIEHUS XOTSI Obl OJHOTO COOBITHS. TeopeMbl YMHOXEHUSI BEPOSITHOCTEH JUIs
HE3aBUCHMBIX U 3aBUCUMBIX COOBITHIA.
99. ®opmyna nonHoI BepositHOcTH. Dopmyna baiieca.
100. TIloBropHble He3aBUCHMBIE UcnbITaHUs. Dopmyna bepHyn.
101. MHoroyroipHMK pacrnpeneneHuss BeposiTHocTed. HauBeposiTHeiliee 4uciio HacTyIUICHHI
COOBITHSL.
102. TlIpocreiimmii MOTOK CIyYaifHBIX COOBITHI U pactipeaencaue [Tyaccona.
103. JlokanbHas ¥ UHTErpajbHas Teopemsl Jlamnaca.
104. [IuckperHas citydaiiHas BeIMUMHA U €€ YUCIIOBbIE XapaKTEPUCTUKU (MaTeMaTH4ecKoe 0XKUIaHKe,
JCTIEpCHs, CpeTHee KBAaJpaTUYECKOE OTKIIOHEHHE).
105. buHOMMaNBHOE pacmpesesieHne UCKPETHOM CITyJaifHOW BeJTMYMHEI.
106. T'eomerpuueckoe U rUNEPreoMETPUUECKOE paclpeeeH s AUCKPETHOM ClTy4aifHOM BENYHHBI.
107. Pacnpenenenue [lyaccona 1ucKkpeTHON ciy4aifHOI BEeIUYUHBI.
108. HemnpepsiBHasi ciydaiiHas BenndnHa. VHTerpanbHas (yHKIWS pacrpeierieHHs: ee CBOWCTBA,
rpaduk. Beraucnenre BeposTHOCTH TONIAaHNS CITy9aliHON BETUYMHBI B 33/IaHHBIA HHTEPBAIL.
109. IInoTHOCTH pacmpeneneHus: BepoATHOCTEH. Brluncienrne BeposiTHOCTEH MomajaHus CIydalHON
BEJINYMHBI B 33JJaHHBII UHTEPBAJL.
110. YwmcnoBble XapaKTEPUCTUKH HETIPEPHIBHOM CITydailHOW BEJTMYHHBL
111. PaBHOMepHOE pacnpeeseHne HEPEPbIBHON CITyJaiiHOM BEIUYHHBI.
112. Tloka3arenbHOe pacnpesiesieHue HEMPephIBHOM CiTy4aiiHON BEJTMUYHHBL.
113. HopmanbHoe pacripesiesieHue HelpepbIBHOM CITy4aifHOM BEIUYMHBI.

2
114. Pacnpenenenus X, Croronenra u Ouinepa.
115. MowmeHnTs! caydaiiHoi BenuuuHbl. [loHsTHE 0 3aKOHE OOMBIINX YHCEN.
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116. Cuctemsl AByX ciay4ailHbIX BeanurH. KoBapuarust 1 K03 UITUEHT KOpPESIun

117. TlpenenbHbIE TEOPEMBI TEOPHH BEPOSTHOCTEH.
118. 3amaum MareMaTHM4YeCKOM CTaTUCTUKU. ['eHepanbHas W BBIOOpPOYHAs  CTAaTUCTUYECKHE

COBOKyMHOCTH. ['paduueckoe mpencTaBieHHE CTATUCTUYECKOM COBOKYIMHOCTH  (IIOJIMIOH,
TUCTOrpaMMa, IMIUpHUYecKast QyHKIUS paclpeieIieHus).

119. OcHoBHas 3amga4ya BEIOOPOYHOTO MeTO/a. BhIUMCICHNE YMCIOBBIX XapaKTEPUCTUK BBHIOOPOYHOM
COBOKYITHOCTH.

120. CraTtucTuueckue OLEHKH [apaMeTpoB pacnpezaesieHus. JloBepuTenbHas  BEPOSTHOCTb.
JloBepurenbHble HHTEPBAJIbI.

121. Meron HauMeHbIIMX KBaaparoB. IIpsmas nuHHS perpeccud. BpiOopounblii K03 (ULIMEHT
KOPPEIISILIUH.

Pa3nen 6. [lepeuennb yueOHOii JuTEpaATYPhI, HEOOXOAUMOIi 11 OCBOEHUSI I CHUIJIMHBI

6.1. OcHoBHas uTepaTypa

1. bepesuna, H. A. Boiciias maremaruka: ydyeObHoe mocobue / H. A. bepesuna. — 2-e uzn. —
CapatoB: Hayunas kaura, 2019. — 158 ¢. — ISBN 978-5-9758-1888-1. — TekcT: 2JIeKTpOHHBII
// DNeKTPOHHO-O0MOIMOTeYHAs cucremMa IPR BOOKS: [caiit]. — URL:

https://www.iprbookshop.ru/80978.html

2. Beicmias MareMaTuKa JUisi SKOHOMHUCTOB: YYEOHMK IJii CTYIEHTOB BY30B, OOy4aroUIuxcs IO
sxoHomuueckuM crenuansHocTsm / H. III. Kpemep, b. A. Ilyrko, M. M. Tpummnu, M. H.
®puaman; noa penaknueit H. 1. Kpemep. — 3-¢ u3a. — Mocksa: FOHUTU-TAHA, 2017. —
481 c. — ISBN 978-5-238-00991-9. — TekcT: »31eKTpOHHBIA // DIEKTPOHHO-OMOIHOTEUHAs
cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/74953.

3. Kparkuii kypc Beicmeit matematuku: yueOHuk / K. B. banmun, @. K. banaun, B. U. [xeddans
[u np.]; mon penakmnueit K. B. bannuna. — 3-e uzn. — Mocksa: Jlamkos u K, 2019. — 512 ¢. —
ISBN 978-5-394-03335-3. — Tekct: a5eKTpoHHbIH // DnekTpoHHOo-Onbmmoreynas cucrema [PR
BOOKS.: [caiit]. — URL.: https://www.iprbookshop.ru/85606.html

6.2. lonoTHUTEIbLHAS JIATEPATypa

4. Bepuues, C. H. CnernuanbHble TJIaBbl BBICIIEH MaTeMaTHKU: PyKOBOJICTBO K PEHICHHUIO 3a7ad C
TEOPETUYECKUM MaTepUajIoM IO TEOPUU BEPOSTHOCTEH M MaTeMaTHUECKOM CTaTUCTUKE: ydeOHOe
nocobue / C. H. Bepuues, I B. Henoru6uenko, b. C. Pe3nuxkoB. —  HoBocubupck:
HoBocuOupckuii rocyiapcTBeHHbIN TexHUUecKuil ynuBepeutet, 2018. — 231 ¢. — ISBN 978-5-
7782-3504-5. — Tekct: »neKTpoHHBIN // DnexkTpoHHO-OMOMMoTeunas cuctema IPR BOOKS:
[caiiT]. — URL.: https://www.iprbookshop.ru/91431.html.— 3B5C «IPRbooks»

5. Xyxosckas, T. B. Beiciias maremartnka B mpumepax M 3ajnadax. B 2 wactax. Y.1: yueGHoe
nocobue / T. B. XKykosckas, E. A. Monokanosa, A. 1. YpycoB. — Tamb60B: TamboBckuit
rOCyJapCTBEHHBIN TexHmuecknit yausepcuret, DbC ACB, 2017. — 129 ¢. — ISBN 978-5-8265-
1710-9. — Texkcrt: 3neKTpoHHBIN // DnekTpoHHO-0MOaoTeuHas cuctema IPR BOOKS: [caiit]. —
URL: https://www.iprbookshop.ru/85954.html

6. Ilankun, A. C. 3amauu c pemeHUsIMM 1O BBICHIEH MaTeMaTHKe, TEOpPUU BEPOSTHOCTEH,
MaTeMaTHYECKOW CTATHUCTHKE, MAaTEeMAaTUYECKOMY IMPOrPaMMHPOBAHUIO: ydeOHOE Mmocodue Jyis
OakamaBpoB / A. C. lllankun, B. A. [llankua. — 8-e u3n. — Mocksa: Jlamkos u K, 2019. — 432
c. — ISBN 978-5-394-01943-2. — TekcT: 2JIeKTpOHHBIN // DICKTPOHHO-OMOINOTeYHAs CHCTEMa
IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/85140.html

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

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

2. http://www.garant.ru/— T"apauT

3. OnexkrporHo-0uOMoTeuHas cucreM |PRbooks - pexxwum mocryma www.iprbooksshop.ru
4, [TporpamMmmHuoe obecrieueHue i1 opranusanun konpepernun: ZOOM
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Pa3znen 7. MaTepuajibHO-TeXHUYecKasi 6a3a M HH(POPMALMOHHBbIE TEXHOJIOTUH

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

MarepuanpHO-TEXHHUECKOEe obOecneueHne IUCHHMIUIMHBL «MaTeMaTHKa» BKIIOYaeT B ce0s
yueOHbIe ayIUTOpUU MJIi MPOBENCHHUS 3aHATHI, TPYNNOBBIX M HMHIUBUAYAIbHBIX KOHCYJIbTALUH,
TEKYIET0 KOHTPOJIS ¥ IPOMEKYTOYHOH aTTECTAlUH, CAMOCTOSATEIILHOM PabOThl 00YUYaIOIIUXCS.

Y4eOHble ayIUTOPUM YKOMILJICKTOBaHbI CHEIHATIM3UPOBAHHOW MEOETbI0 U TEXHUYECKUMU
cpeactBamMu  oOydenusi. IlomemieHuss s CaMOCTOATENBHOM pPabOTBI OOYYarOIIUMXCS OCHAIEHBI
KOMIIBIOTEPHON TEXHUKON C BO3MOYKHOCTBIO MOAKIIOUEHUS K ceTu HTepHeT.

JlucuumuimHa MOXKET Peali30BbIBATHCS C MPUMEHEHHEM TUCTAHIIMOHHBIX TEXHOJOTHH OOydeHUs.
Crneuuduka peanuzanuyd IJUCHMUIUIUHBL C TMPUMEHEHHEM JUCTAHIIMOHHBIX TEXHOJOTHH OO0y4YeHHs
yCTaHaBJIMBACTCS JIOTIOJIHEHHWEM K paboueil mporpamMme. B dacTm He mpoTuBOpevameil crenuduke,
U3JI0’)KEHHOM B TOTIOJTHEHUH K ITpOrpaMMe, MPUMEHsETCsl HacTosas paboyasi mporpamma.

MarepuanpHO-TeXHHUYECKas: 0a3a, He0OXoauMast JIJIsl OCYIIECTBICHUST 00pa30BaTEILHOTO Mpoliecca
MO TUCIUILIMHE C TPUMEHEHHEM TUCTAHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH, BKIIIOYAET B ceO0sl:

KommploTepHasi TeXHUKa, pacmojiockeHHass B ydeOHoM kopmyce Mucturyra (yn.Kauwmnnes, 63,
kabuHeT LlenTpa IuCTaHIIMOHHOTO O0y4YeHUs):

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

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

3. JUYHBIC AJIEKTPOHHBIE YCTPOMCTBA (KOMIBIOTEpPHI, HOYTOYKH, IUIAHIIETHI U WHOE), a TaKXKe
CpEeIICTBA CBSI3U IpernojaBaTesiell U CTYACHTOB.

WNHdpopManoHHbIE TEXHOJIOTHH, HEOOXOMMBIE ISl OCYIIECTBICHHS 00pa30BaTEeILHOIO IpoIecca
MO TUCIUILIMHE C TPUMEHEHHEM TUCTAaHIIMOHHBIX 00Pa30BaTeIbHBIX TEXHOIOTUH, BKIIIOYAIOT B ce0s:

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

- JJIEKTPOHHAs 110YTa;

- cCUCTeMa KOMITbloTepHOro TectupoBanus ACT-recr;

- anexkTpoHHas 6nbnuotexa [IPRbooks;

- CUCTeMa MHTEPHET-CBSI3U skype;

- Tene)OHHas CBSI3b;

- IporpaMMHoOe obecrieueHue i opranuzanuu koHpepenuu: ZOOM.

OOyueHne o00ydYaroIIMXCS HWHBAIMJIOB M OOYyYaroIMXCs C OrPaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl  OCYILECTBIISIETCSI IOCPEACTBOM IPUMEHEHMS CHEIUAIBHBIX TEXHUYECKHX CPEACTB B
3aBUCHUMOCTH OT BHJa HO30JIOTHH.

[Ipy mnpoBeneHMM Y4YeOHBIX 3aHATHH 1O JAUCHUIUIMHE MCIOJNB3YIOTCS MYJIbTUMEIUIHbIE
KOMIUIEKCBI, FIEKTPOHHbIE Y4EOHUKH U y4eOHbIE TOCOOMS, alallTUPOBAHHBIE K OTPAaHUYECHUSM 37J0POBbS
oOyJaromuxcs.

JlexumoHHblE ayTUTOPUU OOOpPYNOBaHBl MYJIbTUMEIUWHBIMH KadeapaMu, MOJIKIIOYEHHBIMU K
3BYKOBBIM KOJIOHKaM, MO3BOJISIFOIIMMH YCHIINTh 3BYK Ul KATETOPUU cIa0O0CIBIIIAIIMX 00yUYaromuxcs, a
TaK)K€ MPOEKIIMOHHBIMU SKpaHaMH, KOTOPbIE YBEIMYMBAIOT N300paKeHHE B HECKOJBKO pa3 U MO3BOJISIOT
BOCIIPHHUMATh YU€OHYI0 MHPOPMALIMIO 00YJaIOIIUMCS ¢ HApYILICHUSIMU 3PEHUS.

[Tpu oOyueHuu JUIl C HAPYIICHUSAMHU CITyXa UCIIOJIb3YETCSl YCHIIUTENb CiIyXa JJIs caboCbIIIanux
monaeir CyberEar momens HAP-40, momoratommii oO0y4aeMbIM JIydllle BOCIHPUHHUMATh Y4eOHYIO
uH(pOpMaIHIO.

OOyuaromecss € OTpaHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbs, OOECII€YEeHbl IE€YaTHBIMU H
3JIEKTPOHHBIMU 00pa30BaTENIbHBIMU peCypcaMu (MIPOrpaMMBbl, YUeOHUKH, YIeOHbIE TOCOOUS], MaTepUabl
JUIL CaMOCTOSITENIbHOW paboThl U T.JI.) B (hopMax, aJanTUPOBAHHBIX K OIPAaHUYEHUSM HX 370POBBS U
BOCTIPUATHUS UH(POPMAIUH:

JJIS1 JIML C HAPYIIEeHUSIMHU 3PEeHUs:

- B (hOpMe IIEKTPOHHOTO JOKYMEHTA;

- B (hopme aynuodaiina;

JJIS1 JIML ¢ HAPYLIEHUSIMM CJIyXa:
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- B Ie4aTHou opme;

- B (hOpMe 3IEKTPOHHOTO JOKYMEHTA;

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

- B JOpMe 3JIEKTPOHHOTO JJOKYMEHTA;

- B hopme aynuodaiina.
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Pa3nen 8. MeTtoguueckne ykazanus JJsi 00y4alOUIUXCsl 10 OCBOEHUIO JUCIIHIJIMHBI
JucuumnuHa «MaTreMaTHKa» 3HAKOMUT CTYJIEHTa C OCHOBAMM MaTEMAaTHMUYECKOIrO allnapara,
HEOOXOIMMOT'0 ISl PELIEHNS TEOPETUUECKUX U MPAKTHYECKUX SKOHOMUYECKHUX 3a/1a4, Pa3BUBAET JIOTUUECKOE U
ANTOPUTMHYECKOE MBIIIIICHHE, TTOBBIIIACT OOIINI YPOBEHb MATEMATHYECKON KYJIBTYpBI.
[Tpy n3yyeHnn AMCUUILNIMHBI HEOOXOIUMO:

— c(hopMHpOBaTh KOMIIETCHIIUM 00Y4arOIIErocsi B 00JacTH NPUMEHEHUS] MaTeMaTHYECKUX METOJI0B U
CPEJCTB IPY PELICHNH NPUKJIATHBIX 33714,

— Ha TMpuUMepax MaTeMaTHYeCKUX OOBEKTOB W METOAOB MPOJEMOHCTPUPOBATH CHEHUPUKY
MaTeMaTUK{, HayuYuTb CTYAEHTOB TNpUEMaM MHCCIECIOBAaHMS W pEIICHUS MaTeMaTU4ecKH
(hopMaTM30BaHHBIX 33]1a4Y;

— chopMupoBaTh cucTeMy 0a30BBIX TEOPETUUECKUX 3HAHUHN CTY/ACHTOB IO BaKHOMY HAIIPABIICHHIO,
HaXOAILIEMYCs Ha CTIKE SKOHOMHUKH U NPHUKIAJHON MaTeMaTUKH;

— chopMupoBaTh HaBBIKM CaMOCTOATENbHOM pabOThI, OpraHU3aLUU UCCIIE0BATEIBCKON pabOThI.

Copnepxkanue IUCHMIUIMHBL «MaremaTuka» u3ydaercs B (OpMe JIEKIMOHHBIX M IPaKTHYECKUX
3aHATUH, OpPraHU3alUN CaMOCTOATENbHON paboTbl cryneHToB. CojepkaHue y4eOHOro marepuasia
CTPYIIIMPOBAHO 10 T€MaM, B KOTOpPbIE BKJIIOUEHbI OCHOBHBIE IOHATHS, & TAK)K€ BHJbl JESITEIbHOCTH,
oOs3aTeNnpHbIE NI OCBOEHHUS CTYAEHTaMU C LIE€JbI0 NPUMEHEHHUS B IOCIEAYIOIIEH JeATeIbHOCTH
cneunanucra. s mnoBblmieHus 3(Q@eKTUBHOCTH mpoluecca OOyueHHs] HCHOJb3YIOTCS BO3MOXKHOCTHU
MEXIPEAMETHBIX CBsI3€H NUCHUIUIMHBI «MaTemMaThKa ¢ APYTUMU AUCLUITIMHAMM.

[TpakTuyeckue 3aHATHA TNPOBOAATCA C LEIbI0 (OPMUPOBAHUS KOMIIETEHIMH O0yYaroluxcs,
3aKperyIeHUs] IOJYyYEHHBIX TEOPETHMUECKUX 3HAHUM Ha JIEKIHUSX U B IPOLIECCE CAMOCTOSITEIILHOIO
U3y4eHUsd O0O0ydYarolMMMCS CIeUHaIbHOW JuTepaTyphl. llpakThueckue 3aHATHS MO JUCHUILIMHE
OpraHM30BaHbl Ha OCHOBE IPUHIMIIOB MAaKCHUMaJbHOH BOBJIEYEHHOCTHU CTYAEHTAa B IPOLECC M3yYCHHS
Mmatepuaia. [Ipy moAroroBke K MpakTUYECKUM 3aHATUSAM CTYAEHTaM ClieAyeT BHUMATEIbHO OpadoTaTh
C TEKCTOM JIEKLIMH, y4eOHbIM MaTepHajJIoM PEeKOMEHIyeMOoro y4yeOHuKa, pa3o0paTh pelieHue KI4eBbIX
3aja4, BBIIKCATh HEOOXOAMMBIE (HOPMYJIbI, BBIIOIHHUTH 33JaHUS JUIS CAMOCTOSITEIBHOTO pEHICHUS,
HOJrOTOBUTH BOIIPOCHI, KOTOPBIE BBI3BAIIM 3aTPYAHEHHUS.

CamocTosTenbHas padoTa CTYyJ€HTOB MO JUCHMIUIMHE «MareMaTHuKa» 3aKII0YaeTcsl B 3aKpEIICHUN
U yriayOJIeHUM 3HaHUN M HaBBIKOB, MOJYYEHHBIX Ha JIGKLUAX U MPAKTUYECKUX 3aHATHUSX, IOATOTOBKE K
9K3aMEHY, a Takke B (POPMUPOBAHUH CaMOCTOSITEIbHOCTH B IOMCKE U MPUOOPETEHUH HOBBIX 3HAHUH.

CTyzneHT JOKEH CaMOCTOSITENIBHO M3YyYUTh JOINOJIHUTEIBHBIA TEOPETUYECKUI MaTepuall, peInThb
npeiokeHHbIe 3a1aun. Eciau TeopeTnueckuii MaTepuai 1no onpenenéHHoN TeMe YaCTUYHO pacCMOTPEH
Ha JIEKLIMU, TO CTYIEHT JIOJDKeH MpopadoTaTh €ro, JOMOJIHUTH (MCHOJb30BaTh JUTEpaTypy H3
IPUBEIEHHOTO CIHCKA, a TAK)KE PYKOBOJICTBOBATHCS YKa3aHUSIMU U PEKOMEHIallUsIMU IIperoaaBaress) u
PELINTH BCE TPEUI0KECHHBIE 3a1a4U.

[IpopaboTka mMPONIEHHOTO JEKIIMOHHOTO MaTepHalia SBISETCS Haubojee BaXXHBIM BUIOM
caMoCTOsTeNIbHON paboThl. YeM riry0xke W mosiHee nMpopaboTaH MaTepuai, TeM Jierde Ipu BBITOJHEHUN
JPYTUX BUJOB CaMOCTOATEIbHOW palboThl. Cuctemaruueckas, peryispHas padora Haja MPOWIECHHBIM
JEKIIMOHHBIM MaTepuajoM, HayMHas C TEPBOrO 3aHATUS, SBIAETCS HEOOXOIUMBIM YCIOBUEM JUIS
NOHMMAaHHUS MaTEPUAJIOB MOCIEIYIOINX JIEKIIUHA U YCBOSHHUSI MaT€pUaJIOB IPAKTHUECKUX 3aHSATHI.

B xoz1e moAroToBKM Ka)10ro BONpoca HE0OXO0AUMO KPAaTKO, CXeMaTHYHO 3a(UKCUPOBATh OCHOBHBIE
MOJIO’KEHUSI U TE3UChl OTBETa, (POPMYIUPOBKH, 3amucartbh (GopMyisl U cuMBOJIbI B TeTpaib ansi CPC,
peuuTh 3a7aui. Bonpockl, BeI3BaBIINE 3aTPYAHEHUS MIPU CAMOCTOSTENIBHON paboTe, Hy)KHO 3amucarh U
3a1aTh uX npenonasarento. ClIoXHbIe BOMPOCHI MOXKHO BBIHECTH Ha OOCYXKJIEHHE Ha IPaKTUYECKOe
3aHATHE WM HAa WHAWBUIYalbHblE KOHCYNbTaluu. [IpuBEeTCTBYeTCS CIIOCOOHOCTH Ha OCHOBE
MOJTy4YEHHBIX 3HAaHUHN HaxXoUTh Hanbosee 3¢ (HEeKTUBHOE pelIeHHE TOCTABIEHHBIX TPOOJIEM.

JU11 MOATOTOBKM K 3K3aMEHY CTYIAEHTAM CIIELYET CaMOCTOSITEIbHO M3YYUTh HEKOTOPBIE pa3elibl
JUCIUIIMHBI ¥ BBITIOJTHUTH COOTBETCTBYIONINE 33/1aHUS B COOTBETCTBUU C METOAMUYECKUMHU YKa3aHUSIMU
JUIL CaMOCTOSITENIbHON palOoThl. Pe3ynmpTaThl caMOCTOATENBbHON pabOThl JOKHBI OBITH MPEIBSBICHBI
IPenoaaBaTesio B TeUEHUE CEMECTPA, /10 Hayala CeCCUU.

Pe3ynbTaThl MHAMBUIYATbHON 3K3aMEHALMOHHOW pabOTHI OLIEHUBAIOTCS C YYETOM TEOPETHUYECKUX
3HaHWUN MO COOTBETCTBYIOUIMM pazjielaM JUCIHUIUINHBI, TEXHUKH BBIIOJHEHUS! pabOThl, 0ObEKTUBHOCTH
¥ 000CHOBAHHOCTH NMPHUHUMAEMBIX PELICHUH B Ipoliecce paboThl C JaHHBIMU, KauecTBa 0(hOpMIICHUS.
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B xone ydeGHOTO mporiecca MpOBOIUTCA TEKYIIUA KOHTPOJb, CHOCOOCTBYIONIUM TTOBBIIICHUIO
3(QPEKTUBHOCTH M KadyecTBa BCEX BHJOB Y4YEOHBIX 3aHATHH, BKIIIOYas CaMOCTOSITENBHYIO paboTy
CTYZICHTOB.
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y‘-IGGHO'MCTOI[I/I‘-ICCKOG n31aHuc

Pabouas nporpamma y4eOHOI TUCIUTUIUHBI

MartemaTuka

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

(Damunus, Ums, Omuecmso cocmagumenst)
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