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1. IEJIb B 3AJJAUH

Ilean ocBoeHMsT AUCHMIJIMHBI:

- ¢opmMupoBaHUE TOHATUNA 00 SJIEMEHTaX MaTeMaTHYeCKOro arrmapara, HeoOXOJUMOTO Ui PEIICHUS
HSKOHOMHMYECKHX 3aJlad, METOJaX MAaTeMaTU4YeCKOrO HCCIICIOBaHMs MPUKIATHBIX BOMPOCOB, O pa3paboTke
MAaTEMATUYCCKUX MOHGHCfI JJIA pCH_IeHI/ISI OpI‘aHI/I3aL[I/IOHHO-ynpaBHeH‘-IeCKI/IX 3a4a4, pa3BI/ITI/I€ JIOTUYCCKOT'O
MBIIIJICHUA, (I)OpMI/IpOBaHI/Ie HAaBBIKOB MAaT€MAaTHUYCCKOT'O UCCICIOBAHUA HBHGHI/Iﬁ )41 HpOI_[eCCOB, CBA3AHHBIX C
DKOHOMUKOM.

OcHoBHbIE 321241 OCBOCHHS TMCHHUIIJIMHbI:

- popmupoBaHUE CUCTEMBI 3HAHHUI U YMEHU TI0O OCHOBHBIM pa3/iejlaM MaTe "MaTHKH;

- (hopMmupoBaHHE HaBBIKOB MOCTAaHOBKM MaTreMaTHYeCKH (OpPMaTM30BaHHBIX 3a/ad U HAXOKIEHUS HX
PEIICHUS C TIOMOILBIO MOAXOAAIIET0 MAaTEMaTUYECKOTO HHCTPYMEHTAPUS;

- - (opmupoBaHHE CHCTEMBI OCHOBHBIX MOHSTHM, HCIONIb3YEMbIX [JJISI ONHCAHUS Ba)KHEHIINX
MaTeMaTU4YEeCKUX MOJIeIel U MaTeMaTHYECKUX METOJIOB, PACKPBITUE B3aUMOCBS3H STUX MOHITHIA;

- opMHUpOBaHUE HABBIKOB CAMOCTOATEILHON pabOThI, OpraHU3aIMH UCCIICI0BATEIbCKON paboThL. Y

2. TPEBOBAHMUS K YCJIIOBUSAM PEAJIM3AIIUU JUCIUIIVIMHBI ITEPEYEHD
IINTIAHUPYEMBIX PE3YJIBTATOB OBYUYEHMUS 110 JUCHUIIVIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUSI OBPA3OBATEJILHOM ITPOI'PAMMEI)

W3yueHnne MAaHHOW JUCLUMIUIMHBI HampaBlieHO Ha (opmupoBaHue y OOyYarOIIUXCS —CIETYIOIUX
KOMIIETCHI[UH, COOTHECEHHBIX C MHIUKATOPAMU J1OCTHKEHUS KOMIICTCHIUM:

Ilepeuens
IUIAHNPYEeMBbIX
Kon HNuaaukaropsl Py
PesyabTarsl ocBoenus: OII pe3yJbTaToB
KOMIIETeHIINH KOMIIeTeHIN U
o0y4eHus o
AUCHHUILINHE




OIIK-2

Crocoben
coop,

CTAaTUCTHUYECKUI

OCYILECTBIIATD
00paboTKy u
aHaJInu3

MaHHBIX, HEOOXOOUMBIX IS

peleHus

IIOCTaBJICHHBIX

O9KOHOMUYCCKHUX 3aa4,

N-10I1K-2 Ocymectiuser coop,
00paboTKy U CTaTUCTUICCKUI
aHaJIN3 JaHHBIX, HEOOXOIUMBIX
I PCIICHU A MMOCTAaBJIICHHBIX
3KOHOMHNYCCKUX 3a4a4

3HATh: -
OCHOBHEIC
MMOHATHSA
MaTeMaTHh4e-CKOT
0 aHaIu3a,
JIMHEHHOM
anreOpsl,
aHaJIMTUYECKOM
TEOMETPUH,
TEOpUHU
BEPOSTHOCTEH,
HCIOJIB3yEMBIX
utst cOopa
JIaHHBIX,
HEOOXOIUMBIX
JUISL pELIEHUS
MMOCTAaBJICHHBIX
SKOHOMMYECKUX
3a/71a4; YMETh: -
MPUMEHSATD
OCHOBBI
MaTeMaTHh4e-CKOT
0 aHaIu3a,
JIMHEHHOM
anreOpsl,
aHaJIMTUYECKOM
TEOMETPUH,
TEOpUHU
BEPOSTHOCTEH,
HCTIOJIb3YEMBIX
utst cOopa
JIaHHBIX,
HEOOXOIUMBIX
JUISL pELIEHUS
MMOCTAaBICHHBIX
SKOHOMMYECKUX
3aj/1a4; BIaaeTh: -

HaBBIKAMH
MPUMEHEHUS
0a30BOro
MHCTPYMEHTapUs
MaTeMaTHU4eCKOTO
aHajn3a,
JIMHEHHOM
anreOpsl,
aHa-JTUTHYECKOMN
TEOMETPUH,
TEOpUHU
BEPOSTHOCTEH,
HCIOJIB3yEMBIX
utst cOopa
JIaHHBIX,
HEOOXOIUMBIX
JUISL pELIEHUS
MMOCTaBICHHBIX
SKOHOMMYECKHUX
3aj1ad;




N-5011K-2 Mcnonb3yeT METObI
cbopa, 00pabOTKU U aHAIIM3a
JAHHBIX, HEOOXOUMBIX ISt
pEIICHHUs TTOCTABICHHBIX
SKOHOMHUYCCKHUX 3a/1a4

3HATh: - METOJbI
MaTeMaTUIEeCKOTO
aHaJIM-3a,
JIMHEUHOMN
anreOpsl,
AQHAJIUTU-YECKON
TEOMETPHH,
TEOpUU
BEpO-ATHOCTE,
UCTIOTb3yEeMbIe
Ui 00pabOTKU
TAHHBIX,
HEOOXOTMMBIX
JUTSL PEIICHUS
MOCTABIIEHHBIX
HYKOHOMHYECKHIX
3a/1a4; yMeTh: -
PUMCHSITh
METOBI
MaTeMaTUIEeCKOTO
aHaM3a,
JIMHENHOMN
anreOpsl,
AQHAJIUTUYE "CKOU
TEOMETPHH,
TEOpUHr
BEPOSITHOCTEN
Ui 00pabOTKH
TAHHBIX,
HEOOXOTMMBIX
JUTSL PEIICHUS
MOCTaBIIEHHBIX
HYKOHOMHYECKHIX
3a/1a4; BIAa/ICTh:
HaBBIKAMU
paboTsl ¢
METOAAMH
MaTeMaTUIEeCKOTO
aHaM3a,
JIMHEN-HOMN
anreOpsl,
AHAJIUTUYECKOM
TEOMETPHH,
TEOpUHr
BEPOSITHOCTEN
Ui 00pabOTKH
TAHHBIX,
HEOOXOTMMBIX
JUTSL PEIICHUS
MOCTaBIIEHHBIX
HYKOHOMHYECKHIX
3aad

3. OPTAHU3ALINA OBPA3OBATEJIBHOI'O ITPOLECCA JIJIs1 HHBAJIMAOB U JIUI C

OI'PAHUYEHHBIMH BO3MOXHOCTAMM 3/10POBbA




OOydeHue MO AHMCUUIUIMHE JIUI, OTHOCSIIMXCS K KAaTerOpud WHBAIUAOB, U JHUI] C OTPaHUMYCHHBIMU
BO3MO)KHOCTSIMU  3JIOPOBbSI OCYILIECTBIISIETCSI C Y4YETOM OCOOEHHOCTEH MCHXO(pU3NYECKOTO pa3BUTHS,
WHAVNBUIYATbHBIX BOBMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.

B ciydyae BO3HMKHOBEHUS HEOOXOJMMOCTH OOYyUEHUS JIUI] C OIPAaHMYCHHBIMH BO3MOXHOCTSIMH 3I0POBbSI B
VYHHUBepCcHUTETE PEAyCMaTPUBACTCS CO3JaHHUE CIICIUATBHBIX YCIOBUH, BKIIOYAIOIIUX B ce0sl NCIIOIb30BaHHUE
CHEIHMAIbHBIX 00pa30BaTEeNbHBIX TMPOTpaMM, METOJAOB BOCHHUTAHHS, AHIAKTUYCCKUX MaTepUAJIOB,
CHEIMAIbHBIX TEXHUYECKHX CPEICTB OOY4YeHHS KOJUIEKTUBHOTO ¥ WHIWBHUIYalbHOTO IIOJIb30BAHUS,
NPEIOCTABICHUE YCIYI AacCCUCTEHTa (IIOMOIIHHUKA), OKa3bIBAIOLIETO OOy4yalomMMCs HEOOXOIUMYIO
TEXHUYECKYI0 TIOMOIlb, MPOBEACHUE TPYINNOBBIX M HHIWBUIYaTbHBIX KOPPEKIIMOHHBIX 3aHSATHH,
obecriedeHre JOCTyNa B 3[aHUS YHHBEPCHUTETAa U JPYrHe YCIOBHSA, 0€3 KOTOPHIX HEBO3MOXKHO WIIH
3aTPyAHEHO OCBOEHHE 00Pa30BaTEIbHBIX MPOTrPaMM OOYUAIOIMIMMUCS C OTPAaHHYEHHBIMH BO3-MOKHOCTAMU
37I0POBBSI.

[Ipu momyueHuH BBICHIETO 00pa30BaHUS OOYYAIOIIMMCS C OTPAHWYCHHBIMH BO3MOXXHOCTSIMH 370POBBS
NpPEIOCTaBIAIOTCA  OecruilaTHO  yuyeOHast JMTeparypa, a TakkKe YCIYI'H CypIONEpeBONYMKOB U
TUQIIOCY PIOTIEPEBOTUHKOB.

C yderoM o0cCOOBIX TOTpeOHOCTEH OOydYalOMUMCSI C OTrPAaHUYCHHBIMH BO3MOXXHOCTSMH  3J0POBBS
o0ecreynBaeTcs MPeOCTaBICHHE YUCOHBIX, ICKIIMOHHBIX MAaTEPHAIOB B AJIEKTPOHHOM BHJIE.

4. OBBEM JUCHUIIJIMHBI B BAYETHBIX EJUHUIAX C YKASAHUEM KOJIMYECTBA
YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOHIUXCA C
MPEIOJIABATEJIEM (IIO BUJJAM YUEBHBIX 3AHSATHI) 1 HA CAMOCTOATEJIBHYIO
PABOTY OBYYAIOIUXCA

OO6m1ast Tpy10eMKOCTh AUCIUIUIMHBI COCTaBseT 12 3.€. - 432 yacoB

Ounas ¢popma o0yuenusi: Cemectp - 1, 2 cemecTp, BUJI OTHETHOCTH — 3a4eT, JK3aMeH.

N Bcero uacos/3auetnbix |CemMecTpel
Bun yueOHO paboThI

CIMHHUII 1 2
OO0mas Tpya0eMKOCTh TUCIUILIHHBI 432/12 216/6 216/6
KonrakrHas pabota oOy4aromuxcs ¢

76 94

npemnozaasaTeneM (BCero) 170
B tom uncre:
JleKLIMOHHBIE 3aHATUS 68 30 38
[IpakTryeckue 3aHATUS 102 46 56
CamocrosiTensHas padoTa: 226 140 86
CaMocTosTelbHas pabora 226| 140 86
3auer
OK3aMeH 36 36

3aounas ¢popma oOyuenus: Kypc - 1, 2 kypc, BUJ OT4HEeTHOCTH — 3a4eT, IK3aMeH.

Bcero uacos/3aueTHbIX |Y4YeOHbBIE KyPCHI

Bup yue6Hoit paboTs

€/IMHHIL 1 2
OO0mas Tpya0eMKOCTh TUCIUILIHHBI 432/12 216/6 216/6
KonrakrHas pabota oOy4aromuxcs ¢
20 18
npemnozaaBaTeneM (BCero) 38

B ToMm gucine:

JIeKIIUOHHbBIE 3aHATHS 16 10 6




[IpakTudeckue 3aHATHS 22 10 12
CaMocTosTenbHas padora: 358| 196 162
CamocrosiTensHast pabora 358| 196 162
3auer

OK3aMeH 36 36

OuHo-3a04Has ¢popma oOyuennsi: Cemectp - 2, 3 cemecTp, B OTYETHOCTH — 3ayeT, JK3aMeH.

. Bcero uacos/3auetHbix |CeMecTpEI
Bun yueOHOI paboThI
SIIMHMUII 2 3

OO0mmas Tpya0eMKOCTh JTUCITUILTUHBI 432/12 216/6 216/6
KonTakrHas pabora o0ydaromuxcs ¢

44 36
penoaaBaTesieM (BCero) 80
B tom uucne:
JlexinoHHbIE 3aHATHS 38 20 18
[IpakTrueckue 3aHATUS 42 24 18
CamocrosTenpHas padora: 316| 172 144
CamocrosiTensHast paboTta 316 172 144
3auer
DK3aMeH 36 36

5. COIEPX KAHUE YUEBHOM JUCIIUTLIVHBI

Conepxanue IMCHUILUIMHBI, CTPYKTYPHPOBAaHHOE II0 TeMaM € YKa3aHHEeM OTBEJIeHHOI0 Ha HHX
KOJIN4eCTBA YaCOB H BUJ0B Y4eOHBIX 3aHATHIT

5.1. Ounas ¢popma o0y4eHust

Ne i/t HawnmeHoBanwme pasena TUCIUATIIAHBL

IIpakTuueckue
3aHATHS
CaMocTrosTenbHas
pabora

Jlex1IMOHHEBIE 3aHATHA

1 |OcHOBBI BEKTOPHOH U JIMHEHHON

anreopsr. BekTopHoe
npocTpancTBo.CKaIsIpHOE MPOU3BEIEHUE
BekTOpoB.OCHOBHBICT TOHATHS. JIMHEHHBIE 1
HEJIMHEHHBIE OTIepaIy HaJ
BekTopamu.JIMHEWHAs 1 HEe TUHEHHAS 2 2 8
3aBUCHMOCTH CHCTEMBI BEeKTpoB.CKasipHOE
MIPOM3BEJCHIE BEKTOPOB,ETO
cBoiicTBa. I [puMeHeHue CKaJIsIpHOTO
MIPOU3BEEHHS K PEIICHUI0 SKOHOMHYECKHUX
3a/1ad.

2 |Marpuiisl u qeicTBUSA Hag HUMU.JMaTpHiis!,
ux BUbI. JIeHCTBUS HAJl MaTpUIlaMHU.
TpancnonupoBanue Marpuil. Pemienue
SKOHOMHYECKHUX 3a/1a9 C IIOMOIIBIO MaTpHIL|




Onpenenurenn.Onpenennurens
MaTpHIbl, €T0 CBOICTBAa. METObI BEIUNCIEHHS
onpexaenutenen. g

10

Oo6parnas marpuna. Panr matpunst.Ilonstre
oOpatHoil MaTpuibl. CIoCcOOBI HAXOXKACHUS
oOpatHoii MaTpuipl. Panr mMarpuiibl, ero
cBoiicTBa. Teopema o panre. Beruncnenue
paHra MaTpuisLy

CucTeMbl THHEHHBIX anre0pandecKux
ypaBHeHU.JOCHOBHBIE MOHITHA U
onpenenenus. Kimaccuduxanus cuctem
JTMHEHHBIX anre0pandeckux ypaBHEHHH.
Marpuynast 3anuch CUCTEMBI JIMHEHHBIX
anreOpanveckux ypaBHeHui. Teopema
Kponexkepa-Kanennu. Pemenne cucrem
JUHEWHBIX ypaBHeHUI MeTogoM Kpamepa,
l'aycca u marpuuHbIM. Pemienue npukiaaHbIx
3ama4.q

12

AHanuTH4yecKas TeOMETpHs Ha
miockocti.Meton koopauHar. [psaMas nuaus
Ha riockoctu. JIIpsMoyronpHas nekaproBa
cucTtema koopauHatr. KoopuHaTel TOUKH.
Meton koopauHar. PaccTosiHre MeXay IByMsI
ToukamHu. [leneHne oTpeska B JaHHOM
OTHOUICHUH. YpaBHEHHS MPAMOii: ol1iee, ¢
YIIOBBIM KO3 (QUIIEHTOM, ITyYKa MPSIMBIX,
yepe3 JIBE 3aJJaHHbIE TOUKH, B
oTpeskax.fYcnoBue napaiieabHOCTH U
NEPIEHANKYISIPHOCTH ABYX MPSIMBIX, YTOI
MEXy PAMBIMA.

10

Kpussie Broporo nopsiaka.O0iee ypaBHeHHE
KpHBOH BTOpOro nopsiaka. OKpy>KHOCTb.
Kanonnueckoe ypaBHEHHE OKPYKHOCTH.
Onnunc KaHOHUYECKOe YpaBHEHHUE AIUIHIICA.
OkcueHTpucuTet unnca. ['unepbona.
Kanonnueckoe ypaBHeHHE TUIEPOOITHL.
OKCHEHTPHUCUTET THIIEPOOIIBI. ACHMIITOTHI
runepOonsl. [lapabona. Jlupekrpucs
napabosnsL.y

10

ITonspubie koopauHaTheL.{OCHOBHBIC TTOHSTHSL.
CBs13b IEKAPTOBBIX U MOJSIPHBIX KOOPIAUHAT.
KpuBsie B monsIpHBIX KOOpAUHATAX. |

Beenenne B MaTeMaTHUeCKUH
a"anu3.YucnoBkie

nocienoBarenbHOCTU. BenecTBeHHBIC YnCa.
TlonsATHE YNCIIOBOM IOCIICIOBATCIILHOCTH.
IIpenen yucnoBoi mocnea0BaTeIbHOCTH.
BeckoHeuno Mambie U OECKOHEUHO OOJIBIINE
nocnenoBareabHOCTH. OCHOBHEIE CBOICTBA
OCCKOHEUHO MAaJbIX ITOCIEA0BATCIILHOCTEH.,
TlonsaTHe cXoaamupXcs MOCIeI0BaTeIbHOCTEH
U UX CBOMCTBA.|

10

OYHKIUU OJHON HE3aBUCUMOM
nepeMeHHON. | [TocTosiHHBIC U IEpEeMEHHBIE
BenuuuHbL. [lonsTue dpynkmn. O0nacTs
onpeneneHus. CrocoObl 3aganns GyHKIHH.
Knaccudpukanusa pynkuuity




11

[Ipenen u HenpepbIBHOCTH (HYHKLUH. |
[onsarue npenena gpynkunu. Teopemsl 0
npenenax. MareMaTuueckue
HeonpenenéHHocTH. I1epBrlii 1 BTOpOi
3aMevareibHble npeaensl. [Ipunoxenns uncna
¢ B 9koHOMuKe. HenpeprIBHOCTD yHKLIUH.
Touku pa3pbiBa U UX KIACCU(DUKALMSL.
CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
oTpeske.q

16

12

JuddepeHnmanpbHOe UCUUCIICHUE PYHKIIUN
onHoU nepeMeHHoW. IIpon3BonHas u
muddeperunan GyHKIUH OTHON
nepeMeHHoM. 3aauu, TpuBOASAIINE K
MIOHSATHIO TPOU3BOAHON. OnpeaeneHne
NPOU3BOAHON U muddepeHnnana QyHKIUH, UX
TEOMETPUYECKUI U MEXaHUYECKUH CMBICTIBI.
[IpaBuia HaXOXKACHHUS IPOU3BOAHON U
muddepennuana. Tabnuia Tpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PyHKIUH.
[IpousBoanas cioxHOH QyHKINH.
Jlorapudmuueckoe auddepeHurpoBaHue.
JuddepenumpoBanue QyHKIUH, 3a1aHHBIX
HesiBHO. [IpousBoanslie u anddepeHnranst
BBICIIHMX TOPSAKOB.

12

13

TIpunoxxeHue MpoOU3BOHOMN K HUCCIIEI0BAHUIO
dyskimit. {PackpeiTiie HEOPEACTICHHOCTEH.
IIpaBuno JlonuTand. YcioBusS MOHOTOHHOCTH
U 9KCTpeMyMa QyHKIHUA. DKCTPEMYM
¢bynkuu. McenenoBanue BBITYKIOCTH
¢dyukiun. Toukn nepernba. ACUMITOTHI
(dyskimm. O01mas cxema UCCIIeI0BaHUs
(yHKIIMH 1 TIOCTpOoeHHE ee rpadukay

14

14

[Ipunoxxkenns mpou3BOAHON B
skoHoMUKe.[Mcrnonbp30BaHuE TTOHITUS
MIPOU3BOJIHOM B DKOHOMHUKE. DINACTUYHOCTh

¢byskuun.q

10

15

WnTerpansHoe ncuncienne GyHKIUU OTHON
nepeMeHHoi. HeonpeneneHHsIit

unterpan. JIlonstie nepBoobpasHOi 1
HeoTpesielIeHHOro nurerpana. CBoicTBa
HEONpeAeJICHHOTO HHTerpaa. Tadnuma
OCHOBHBIX HEOIIPENIETIEHHBIX HHTETPAJIOB.
HenocpencrsenHoe nHTErprpoBaHue. 3aMmeHa
MIEPEMEHHON U MHTETPUPOBAHNUE TI0 YACTAM B
HEOIIPEIETICHHOM HHTETpae.
WHTerpupoBanue npocTelInX paluoHaIbHBIX
Ipo0eii.y

10

16

Omnpenenennslid uHTErpan.JOnpeaeneHHbIN
UHTETpall KaK Mpeaesl HHTETpalbHOM CyMMBI.
leomerpuueckuii u GU3NUECKUN CMBICT
onpezeneHHoro uHrerpana. § Coictsa
oIpesieNIeHHoro uHrerpaita. @opmyna
Hetotona-Jleitonuna. 3aMeHa nepeMeHHOH B
omnpeneneHHOM nHTerpaie. HecobcTBennsie
uHTerpainsl. [Ipunoxenns onpeaeaecHHOro
uHTerpana.y




17

OyHKIUI HECKOIBKUX HE3aBUCUMBIX
nepeMeHHBIX. DyHKIWS ABYX HE3aBHCUMBIX
nepemeHHbIX. {[loHsTHE QyHKIMU ABYX
nepeMeHHbIX. [ eomeTprueckoe n3o0pakeHue.
Obnacts onpeaenenus. [Ipenen u
HENPEePHIBHOCTH (PYHKIUHUY

18

YacTHbIe TPOU3BOAHEIE, TTOTHBIC
muddepeHnransl U ux npuinoxenus. fUacrasie
NPOU3BOHBIC U MU depeHIIna, ux
TeOMETPUYECKUN cMbICT. YacTHbIE
NPOU3BOHBIC U TU(PPEePEHINATBI BRICIITUX
MOPSIIKOB. DKCTPEMYMBI (DYHKIHH JIBYX
MEepEMEHHBIX. |

19

Huddepenunansusie

ypaBHenus. luddepeHnuanbable ypaBHEHNS
nepBoro nopsaka.OcHOBHBIE TOHATHSL.
3anaun, npuBoasIe K AuddepeHIrnanTsHbIM
ypaBHeHusM. [lonsiTue nuddepeHnnaIbHOTo
ypaBHEHHS IepBOTO Mopsaaka. Teopema o
CYILIECTBOBAHMH U €IMHCTBEHHOCTH PEILICHHUS.
Huddepenunansusie ypasaenus (1Y) c
pasaessIomUMECS IepeMeHHBIMU. JInHEeiHbIe
YpaBHEHHUS TIEPBOTO MOPAIKA. YpaBHEHHS
bepnynnn.g

20

Huddepenunanpupie ypaBHEHHUs] BTOPOTO
nopsiakaYOCHOBHBIC MOHATHUS. YPAaBHEHUS,
JOITyCKaloLIe OHMKEHHE TIOPSIIKa.
Jluneiinble onHOpOAHBIE AU depeHIraIbHbIE
ypaBHEHHUsI BTOPOTO Nopsaka. JInneiinoie
HEOJHOPOAHBIC yPaBHEHUS BTOPOTO MOPSIKA C
MOCTOSIHHBIMH K03 durenTamn. g

21

UncnoBsie M QyHKIIMOHATBLHBIC

psnet. Uncnosbie psaabl.{OCHOBHBIC TTOHATHS.
Psin reomeTpudeckoit mporpeccuu.
HeoOxoaumbIii MpU3HAK CXOAMMOCTH.
T'apmonudeckuii psij. Jlocrarounsie mpUu3HaKu
CXOIUMOCTH PSJOB C MOJOKUTETEHBIMU
yieHamu (cpaBHeHUs, [lamambepa,
WHTETpaIbHBIN U pagukanbHbI Kormm).
3HaKonepeMeHHbIE ¥ 3HAKOUEPe Ty IOIINeCs
panbl. [Ipusnak JleiOuuiia. AOCOIIOTHAS 1
YCIIOBHAS! CXOAUMOCTH YHCIIOBBIX PSIIOB. §

22

®yHk1moHanbHbIe psAAbLY [loHsTus
(YHKIIMOHAIBHOTO W CTETIEHHOTO PSJIOB.
Teopema AbGerst. UHTEpBan u paguyc
CXOAMMOCTHU CTeNeHHOTOo psiaa. Psaasl Telnopa
1 MakopeHa. Pazjoxkenne GyHKINN B
creneHHoi psia. [lpunoxxeHus psajgoB K
MPUOTMHKEHHBIM BEITUCIICHHUSIMY|

23

Teopust BeposTHOCTEH. DJIEMEHTHI
xoMOuHaTtopuku.{McTopursi BOSHUKHOBEHUS
koMOnHaTopuKu. OCHOBHBIE 3a/1a91
koMOuHaropuku. [IpaBuna u hopmyst
KOMOUHATOPHKH. |




24

OCHOBHBIE MIOHATHUS TEOPUU BEPOSTHOCTEN.
Ucneitanus u coObitusi. Buasl ciryyaifHbIX
coObITHii. [lonnas rpynmna coObITHI.
Kraccudeckoe onpenenenne BEpOsTHOCTH.
HemnocpencreenHoe BeIUUCIIEHUE
BeposATHOCTH. OTHOCUTENIbHAS YacTOTA.
CratucTuyeckas BEpOsTHOCTB.

25

TeopeMbl cIoXEeHHUS 1 YMHOKEHHE
BeposiTHOCcTei.f TeopeMa crioxxeHust
BEPOSITHOCTEH HECOBMECTHBIX COOBITHIA.
Teopema ciioxkeHUsa BEPOATHOCTEHN
COBMECTHBIX COOBITHUH. 3aBUCUMBIC U
He3aBHCHUMbIEe COOBITHS. TeopeMa YMHOKEHHS
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHI.
YcnoBHast BEpOSITHOCTh. TeopeMa yMHOKEHUS
BEPOSITHOCTEH 3aBUCUMBIX COOBITHH.
BeposiTHOCT HacTyTIIIEHHS XOTS OBI OTHOTO
coOBITHY

26

®opmyna noaHoi BeposTHocTH. Dopmyna
Baiieca. qIlonsitue runore3sl. Dopmyna
MOJIHOM BEpOATHOCTH. JloKa3aTrenbCTBO
TeopeMbl 0 MoJIHOM BeposiTHOCTH. Dopmyna
Baiieca. q

27

IToBTOpHEIE HE3aBHCHMBIC UCTTBITaHUA. JCxema
ucnbiTanuii bepuymnu. @opmyna bepryinnu.
VYenosus npumeHeHust popmyiisl bepHyu.
Acumnrorrdeckue GopMyiIbl B CXeMe
bepnymu. ®opmyna [lyaccona. YcinoBus
npumeHeHus hopmyisl [lyaccona. JlokanpHas
TeopeMa Jlannaca. @yukiusa Jlannaca u ee
OCHOBHBIE cBoiicTBa. IHTETpanbHas Teopema
Jlamumaca (Teopema Myaspa-Jlamtaca).
HurerpanpHas ¢pyukius Jlamaca u ee
OCHOBHbIE cBoiicTBa. HauBeposiTHelIee
YHUCIIO HACTYTIJICHHUS COOBITHS B XOI€
WCTIIBITaHUS. BEpOsSTHOCTH OTKIIOHEHUS
OTHOCHUTEJIBHOM 4acTOTHI OT ITOCTOSIHHOM
BEPOSTHOCTH B HE3aBUCHUMBIX MUCTIHITAHHXY|

28

Crnyuaitasle Bennunnbl. JCoaydaiinas
BeJIMUYMHA. BUIbI clyyailHBIX BETMYNH.
HuckpetHas cnyvaitnas BenuunHa. CriocoObl
3a/laHus TUCKPETHOU CIIy4aiiHOM BETMYHHEI.
3aKoH pacnpeesieHus] IUCKPETHON CITydaiiHOU
BeIMUNHBL. DYHKINA pacTIpeieIeHNs
JIUCKPETHOH ciiydaifHol BenuuuHbl. CBOMCTBA
U rpaduk QYHKIUH pacipeaeneHus
JIUCKPETHOM CIly4ailHOW BETUYUHBL.
I'padmueckoe npeacraBieHNe JUCKPETHBIX
CITy4JalHbBIX BEJIMYWH: TIOJIUTOH
(MHOTOYTONIFHUK) pacipeaeacHus
BeposTHOCTel. HenpepriBHas ciyuaiiHas
BennunHa. OyHKIMS pacnpeacacHus
BEpOATHOCTEN HEMPEPHIBHON CITydaifHON
BEJIMYMHBL. [ paduk u CBOHCTBA QYHKIUH
pacnpeneneHus BEpOoSITHOCTEN HETpePhIBHON
ciiy4aiiHOl BenuuuHEI. [InmoTHOCTH
pacrpenenenus BeposiTHocTei. CBoiicTBa
TUIOTHOCTH PaclpeesIeHUs BEpOSTHOCTEN. |




29 [YucnoBble XapaKTEPUCTHKH CITy4alHBIX
BeanunH.JHuCI0BBIE XapaKTEPUCTUKU.
XapaKkTepUCTHKH MOJ0KEHUS.
XapakTepUCTHKHU pacCcesHusl.
MaremaTndeckoe OXKUJaHue JUCKPETHOUN U
HENPEpBIBHOM CIyyailHBIX BETUYMH.
Maremarndeckoe 0)KMJaHUE YUCIIa IOSBIECHUH
COOBITHSI B HE3aBUCHMBIX HCITBITAHUSIX.
CBolicTBa MaTEMAaTUYECKOTO OXKUIaHMS.
Jucnepcus TUCKPETHON M HENIPEPHIBHON
CIIy4alHbIX BennuuH. [lucnepcus yncna
TIOSIBIICHUS COOBITHSI B HE3aBUCUMBIX
ucneiTanusx. CpoiicTBa nucnepcuu. Cpennee
KBaJ[paTU4eCKOe OTKIOHEHHE. |

30 [{OcHOBHBIC 3aKOHBI paCTIPEACIICHUS
clny4daiiHbpIX BennuuH.JbruHOMMUaNBHOE
pacnpenenenue. Pacnipenenenue Ilyaccona.
I'eomeTpuueckoe pacrpeneieHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJTbHas KpuBasi. BeposTHOCTh monaganus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTHU 33JJaHHOTO OTKJIOHEHHUSI.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.
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5.2. 3aounas popma o0yueHus
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1|OCHOBBI BEKTOPHOHM M TUHEMHOMN

anreOpol. BekropHoe

npocTpancTBO.CKAISIpHOE TPOU3BEICHHE

BeKTOpOoB.OCHOBHBIET NMOHATHUS.JIMHEHHBIE U

HEJIMHEIHBIC ONEpaIK HAJl

BekTopamu.JIuHeHas U He TUHEHHas 0,5 0,5 6

3aBUCHUMOCTb CUCTEMBI BEKTPOB.CKaIApHOE

MPOU3BEACHUE BEKTOPOB,ETO

cBoiicTBa.llpumMeHeHue CKaIsIpHOTO

MPOU3BEACHUS K PEIICHUIO SKOHOMHUECKUX

3a1ad.

2 |Marpuist u neicTBUA HaJ HUMU.JMatpuiisl,
HX BUABL. JIeHCTBHS Haa MaTPULIAMU.
A p 0,5 0,5 10

TpaHCHOHHpOBaHI/Ie MaTpu. Pemenne
OKOHOMHYCCKHX 3a4a4 C IIOMOIIBIO ManI/II_Iﬂ




Onpenenurenn.Onpenennurens
MaTpHIbl, €T0 CBOICTBAa. METObI BEIUNCIEHHS
onpexaenutenen. g

0,5

0,5

10

Oo6parnas marpuna. Panr matpunst.Ilonstre
oOpatHoil MaTpuibl. CIoCcOOBI HAXOXKACHUS
oOpatHoii MaTpuipl. Panr mMarpuiibl, ero
cBoiicTBa. Teopema o panre. Beruncnenue
paHra MaTpuisLy

0,5

0,5

10

CucTeMbl THHEHHBIX anre0pandecKux
ypaBHeHU.JOCHOBHBIE MOHITHA U
onpenenenus. Kimaccuduxanus cuctem
JTMHEHHBIX anre0pandeckux ypaBHEHHH.
Marpuynast 3anuch CUCTEMBI JIMHEHHBIX
anreOpanveckux ypaBHeHui. Teopema
Kponexkepa-Kanennu. Pemenne cucrem
JUHEWHBIX ypaBHeHUI MeTogoM Kpamepa,
l'aycca u marpuuHbIM. Pemienue npukiaaHbIx
3ama4.q

10

AHanuTH4yecKas TeOMETpHs Ha
miockocti.Meton koopauHar. [psaMas nuaus
Ha riockoctu. JIIpsMoyronpHas nekaproBa
cucTtema koopauHatr. KoopuHaTel TOUKH.
Meton koopauHar. PaccTosiHre MeXay IByMsI
ToukamHu. [leneHne oTpeska B JaHHOM
OTHOUICHUH. YpaBHEHHS MPAMOii: ol1iee, ¢
YIIOBBIM KO3 (QUIIEHTOM, ITyYKa MPSIMBIX,
yepe3 JIBE 3aJJaHHbIE TOUKH, B
oTpeskax.fYcnoBue napaiieabHOCTH U
NEPIEHANKYISIPHOCTH ABYX MPSIMBIX, YTOI
MEXy PAMBIMA.

14

Kpussie Broporo nopsiaka.O0iee ypaBHeHHE
KpHBOH BTOpOro nopsiaka. OKpy>KHOCTb.
Kanonnueckoe ypaBHEHHE OKPYKHOCTH.
Onnunc KaHOHUYECKOe YpaBHEHHUE AIUIHIICA.
OkcueHTpucuTet unnca. ['unepbona.
Kanonnueckoe ypaBHeHHE TUIEPOOITHL.
OKCHEHTPHUCUTET THIIEPOOIIBI. ACHMIITOTHI
runepOonsl. [lapabona. Jlupekrpucs
napabosnsL.y

14

ITonspubie koopauHaTheL.{OCHOBHBIC TTOHSTHSL.
CBs13b IEKAPTOBBIX U MOJSIPHBIX KOOPIAUHAT.
KpuBsie B monsIpHBIX KOOpAUHATAX. |

10

Beenenne B MaTeMaTHUeCKUH
a"anu3.YucnoBkie

nocienoBarenbHOCTU. BenecTBeHHBIC YnCa.
TlonsATHE YNCIIOBOM IOCIICIOBATCIILHOCTH.
IIpenen yucnoBoi mocnea0BaTeIbHOCTH.
BeckoHeuno Mambie U OECKOHEUHO OOJIBIINE
nocnenoBareabHOCTH. OCHOBHEIE CBOICTBA
OCCKOHEUHO MAaJbIX ITOCIEA0BATCIILHOCTEH.,
TlonsaTHe cXoaamupXcs MOCIeI0BaTeIbHOCTEH
U UX CBOMCTBA.|

0,5

0,5

12

10

OYHKIUU OJHON HE3aBUCUMOM
nepeMeHHON. | [TocTosiHHBIC U IEpEeMEHHBIE
BenuuuHbL. [lonsTue dpynkmn. O0nacTs
onpeneneHus. CrocoObl 3aganns GyHKIHH.
Knaccudpukanusa pynkuuity

0,5

0,5

10




11

[Ipenen u HenpepbIBHOCTH (HYHKLUH. |
[onsarue npenena gpynkunu. Teopemsl 0
npenenax. MareMaTuueckue
HeonpenenéHHocTH. I1epBrlii 1 BTOpOi
3aMevareibHble npeaensl. [Ipunoxenns uncna
¢ B 9koHOMuKe. HenpeprIBHOCTD yHKLIUH.
Touku pa3pbiBa U UX KIACCU(DUKALMSL.
CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
oTpeske.q

20

12

JuddepeHnmanpbHOe UCUUCIICHUE PYHKIIUN
onHoU nepeMeHHoW. IIpon3BonHas u
muddeperunan GyHKIUH OTHON
nepeMeHHoM. 3aauu, TpuBOASAIINE K
MIOHSATHIO TPOU3BOAHON. OnpeaeneHne
NPOU3BOAHON U muddepeHnnana QyHKIUH, UX
TEOMETPUYECKUI U MEXaHUYECKUH CMBICTIBI.
[IpaBuia HaXOXKACHHUS IPOU3BOAHON U
muddepennuana. Tabnuia Tpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PyHKIUH.
[IpousBoanas cioxHOH QyHKINH.
Jlorapudmuueckoe auddepeHurpoBaHue.
JuddepenumpoBanue QyHKIUH, 3a1aHHBIX
HesiBHO. [IpousBoanslie u anddepeHnranst
BBICIIHMX TOPSAKOB.

10

13

TIpunoxxeHue MpoOU3BOHOMN K HUCCIIEI0BAHUIO
dyskimit. {PackpeiTiie HEOPEACTICHHOCTEH.
IIpaBuno JlonuTand. YcioBusS MOHOTOHHOCTH
U 9KCTpeMyMa QyHKIHUA. DKCTPEMYM
¢bynkuu. McenenoBanue BBITYKIOCTH
¢dyukiun. Toukn nepernba. ACUMITOTHI
(dyskimm. O01mas cxema UCCIIeI0BaHUs
(yHKIIMH 1 TIOCTpOoeHHE ee rpadukay

10

14

[Ipunoxxkenns mpou3BOAHON B
skoHoMUKe.[Mcrnonbp30BaHuE TTOHITUS
MIPOU3BOJIHOM B DKOHOMHUKE. DINACTUYHOCTh

¢byskuun.q

10

15

WnTerpansHoe ncuncienne GyHKIUU OTHON
nepeMeHHoi. HeonpeneneHHsIit

unterpan. JIlonstie nepBoobpasHOi 1
HeoTpesielIeHHOro nurerpana. CBoicTBa
HEONpeAeJICHHOTO HHTerpaa. Tadnuma
OCHOBHBIX HEOIIPENIETIEHHBIX HHTETPAJIOB.
HenocpencrsenHoe nHTErprpoBaHue. 3aMmeHa
MIEPEMEHHON U MHTETPUPOBAHNUE TI0 YACTAM B
HEOIIPEIETICHHOM HHTETpae.
WHTerpupoBanue npocTelInX paluoHaIbHBIX
Ipo0eii.y

10

16

Omnpenenennslid uHTErpan.JOnpeaeneHHbIN
UHTETpall KaK Mpeaesl HHTETpalbHOM CyMMBI.
leomerpuueckuii u GU3NUECKUN CMBICT
onpezeneHHoro uHrerpana. § Coictsa
oIpesieNIeHHoro uHrerpaita. @opmyna
Hetotona-Jleitonuna. 3aMeHa nepeMeHHOH B
omnpeneneHHOM nHTerpaie. HecobcTBennsie
uHTerpainsl. [Ipunoxenns onpeaeaecHHOro
uHTerpana.y

10




17

OyHKIUI HECKOIBKUX HE3aBUCUMBIX
nepeMeHHBIX. DyHKIWS ABYX HE3aBHCUMBIX
nepemeHHbIX. {[loHsTHE QyHKIMU ABYX
nepeMeHHbIX. [ eomeTprueckoe n3o0pakeHue.
Obnacts onpeaenenus. [Ipenen u
HENPEePHIBHOCTH (PYHKIUHUY

0,5

0,5

10

18

YacTHbIe TPOU3BOAHEIE, TTOTHBIC
muddepeHnransl U ux npuinoxenus. fUacrasie
NPOU3BOHBIC U MU depeHIIna, ux
TeOMETPUYECKUN cMbICT. YacTHbIE
NPOU3BOHBIC U TU(PPEePEHINATBI BRICIITUX
MOPSIIKOB. DKCTPEMYMBI (DYHKIHH JIBYX
MEepEMEHHBIX. |

0,5

0,5

10

19

Huddepenunansusie

ypaBHenus. luddepeHnuanbable ypaBHEHNS
nepBoro nopsaka.OcHOBHBIE TOHATHSL.
3anaun, npuBoasIe K AuddepeHIrnanTsHbIM
ypaBHeHusM. [lonsiTue nuddepeHnnaIbHOTo
ypaBHEHHS IepBOTO Mopsaaka. Teopema o
CYILIECTBOBAHMH U €IMHCTBEHHOCTH PEILICHHUS.
Huddepenunansusie ypasaenus (1Y) c
pasaessIomUMECS IepeMeHHBIMU. JInHEeiHbIe
YpaBHEHHUS TIEPBOTO MOPAIKA. YpaBHEHHS
bepnynnn.g

0,5

14

20

Huddepenunanpupie ypaBHEHHUs] BTOPOTO
nopsiakaYOCHOBHBIC MOHATHUS. YPAaBHEHUS,
JOITyCKaloLIe OHMKEHHE TIOPSIIKa.
Jluneiinble onHOpOAHBIE AU depeHIraIbHbIE
ypaBHEHHUsI BTOPOTO Nopsaka. JInneiinoie
HEOJHOPOAHBIC yPaBHEHUS BTOPOTO MOPSIKA C
MOCTOSIHHBIMH K03 durenTamn. g

0,5

16

21

UncnoBsie M QyHKIIMOHATBLHBIC

psnet. Uncnosbie psaabl.{OCHOBHBIC TTOHATHS.
Psin reomeTpudeckoit mporpeccuu.
HeoOxoaumbIii MpU3HAK CXOAMMOCTH.
T'apmonudeckuii psij. Jlocrarounsie mpUu3HaKu
CXOIUMOCTH PSJOB C MOJOKUTETEHBIMU
yieHamu (cpaBHeHUs, [lamambepa,
WHTETpaIbHBIN U pagukanbHbI Kormm).
3HaKonepeMeHHbIE ¥ 3HAKOUEPe Ty IOIINeCs
panbl. [Ipusnak JleiOuuiia. AOCOIIOTHAS 1
YCIIOBHAS! CXOAUMOCTH YHCIIOBBIX PSIIOB. §

0,5

16

22

®yHk1moHanbHbIe psAAbLY [loHsTus
(YHKIIMOHAIBHOTO W CTETIEHHOTO PSJIOB.
Teopema AbGerst. UHTEpBan u paguyc
CXOAMMOCTHU CTeNeHHOTOo psiaa. Psaasl Telnopa
1 MakopeHa. Pazjoxkenne GyHKINN B
creneHHoi psia. [lpunoxxeHus psajgoB K
MPUOTMHKEHHBIM BEITUCIICHHUSIMY|

0,5

14

23

Teopust BeposTHOCTEH. DJIEMEHTHI
xoMOuHaTtopuku.{McTopursi BOSHUKHOBEHUS
koMOnHaTopuKu. OCHOBHBIE 3a/1a91
koMOuHaropuku. [IpaBuna u hopmyst
KOMOUHATOPHKH. |

0,5

10




24

OCHOBHBIE MIOHATHUS TEOPUU BEPOSTHOCTEN.
Ucneitanus u coObitusi. Buasl ciryyaifHbIX
coObITHii. [lonnas rpynmna coObITHI.
Kraccudeckoe onpenenenne BEpOsTHOCTH.
HemnocpencreenHoe BeIUUCIIEHUE
BeposATHOCTH. OTHOCUTENIbHAS YacTOTA.
CratucTuyeckas BEpOsTHOCTB.

0,5

12

25

TeopeMbl cIoXEeHHUS 1 YMHOKEHHE
BeposiTHOCcTei.f TeopeMa crioxxeHust
BEPOSITHOCTEH HECOBMECTHBIX COOBITHIA.
Teopema ciioxkeHUsa BEPOATHOCTEHN
COBMECTHBIX COOBITHUH. 3aBUCUMBIC U
He3aBHCHUMbIEe COOBITHS. TeopeMa YMHOKEHHS
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHI.
YcnoBHast BEpOSITHOCTh. TeopeMa yMHOKEHUS
BEPOSITHOCTEH 3aBUCUMBIX COOBITHH.
BeposiTHOCT HacTyTIIIEHHS XOTS OBI OTHOTO
coOBITHY

0,5

14

26

®opmyna noaHoi BeposTHocTH. Dopmyna
Baiieca. qIlonsitue runore3sl. Dopmyna
MOJIHOM BEpOATHOCTH. JloKa3aTrenbCTBO
TeopeMbl 0 MoJIHOM BeposiTHOCTH. Dopmyna
Baiieca. q

0,5

12

27

IToBTOpHEIE HE3aBHCHMBIC UCTTBITaHUA. JCxema
ucnbiTanuii bepuymnu. @opmyna bepryinnu.
VYenosus npumeHeHust popmyiisl bepHyu.
Acumnrorrdeckue GopMyiIbl B CXeMe
bepnymu. ®opmyna [lyaccona. YcinoBus
npumeHeHus hopmyisl [lyaccona. JlokanpHas
TeopeMa Jlannaca. @yukiusa Jlannaca u ee
OCHOBHBIE cBoiicTBa. IHTETpanbHas Teopema
Jlamumaca (Teopema Myaspa-Jlamtaca).
HurerpanpHas ¢pyukius Jlamaca u ee
OCHOBHbIE cBoiicTBa. HauBeposiTHelIee
YHUCIIO HACTYTIJICHHUS COOBITHS B XOI€
WCTIIBITaHUS. BEpOsSTHOCTH OTKIIOHEHUS
OTHOCHUTEJIBHOM 4acTOTHI OT ITOCTOSIHHOM
BEPOSTHOCTH B HE3aBUCHUMBIX MUCTIHITAHHXY|

0,5

14

28

Crnyuaitasle Bennunnbl. JCoaydaiinas
BeJIMUYMHA. BUIbI clyyailHBIX BETMYNH.
HuckpetHas cnyvaitnas BenuunHa. CriocoObl
3a/laHus TUCKPETHOU CIIy4aiiHOM BETMYHHEI.
3aKoH pacnpeesieHus] IUCKPETHON CITydaiiHOU
BeIMUNHBL. DYHKINA pacTIpeieIeHNs
JIUCKPETHOH ciiydaifHol BenuuuHbl. CBOMCTBA
U rpaduk QYHKIUH pacipeaeneHus
JIUCKPETHOM CIly4ailHOW BETUYUHBL.
I'padmueckoe npeacraBieHNe JUCKPETHBIX
CITy4JalHbBIX BEJIMYWH: TIOJIUTOH
(MHOTOYTONIFHUK) pacipeaeacHus
BeposTHOCTel. HenpepriBHas ciyuaiiHas
BennunHa. OyHKIMS pacnpeacacHus
BEpOATHOCTEN HEMPEPHIBHON CITydaifHON
BEJIMYMHBL. [ paduk u CBOHCTBA QYHKIUH
pacnpeneneHus BEpOoSITHOCTEN HETpePhIBHON
ciiy4aiiHOl BenuuuHEI. [InmoTHOCTH
pacrpenenenus BeposiTHocTei. CBoiicTBa
TUIOTHOCTH PaclpeesIeHUs BEpOSTHOCTEN. |

0,5

14




29 [YucnoBble XapaKTEPUCTHKH CITy4alHBIX
BeanunH.JHuCI0BBIE XapaKTEPUCTUKU.
XapaKkTepUCTHKH MOJ0KEHUS.
XapakTepUCTHKHU pacCcesHusl.
MaremaTndeckoe OXKUJaHue JUCKPETHOUN U
HENPEpBIBHOM CIyyailHBIX BETUYMH.
Maremarndeckoe 0)KMJaHUE YUCIIa IOSBIECHUH
COOBITHSI B HE3aBUCHMBIX HCITBITAHUSIX.
CBolicTBa MaTEMAaTUYECKOTO OXKUIaHMS.
Jucnepcus TUCKPETHON M HENIPEPHIBHON
CIIy4alHbIX BennuuH. [lucnepcus yncna
TIOSIBIICHUS COOBITHSI B HE3aBUCUMBIX
ucneiTanusx. CpoiicTBa nucnepcuu. Cpennee
KBaJ[paTU4eCKOe OTKIOHEHHE. |

0,5

14

30 [{OcHOBHBIC 3aKOHBI paCTIPEACIICHUS
clny4daiiHbpIX BennuuH.JbruHOMMUaNBHOE
pacnpenenenue. Pacnipenenenue Ilyaccona.
I'eomeTpuueckoe pacrpeneieHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJTbHas KpuBasi. BeposTHOCTh monaganus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTHU 33JJaHHOTO OTKJIOHEHHUSI.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.

0,5

12
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5.3. OuHo-3204Has1 popma 00ydeHHs
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1|OCHOBBI BEKTOPHOHM M TUHEMHOMN

anreOpol. BekropHoe

npocTpancTBO.CKAISIpHOE TPOU3BEICHHE

BeKTOpOoB.OCHOBHBIET NMOHATHUS.JIMHEHHBIE U

HEJIMHEIHBIC ONEpaIK HAJl

BeKkTopamu.JIuHeitHas 1 He TuHEHas 1 1 5

3aBUCHUMOCTb CUCTEMBI BEKTPOB.CKaIApHOE

MPOU3BEACHUE BEKTOPOB,ETO

cBoiicTBa.llpumMeHeHue CKaIsIpHOTO

MPOU3BEACHUS K PEIICHUIO SKOHOMHUECKUX

3a1ad.

2 |Marpuist u neicTBUA HaJ HUMU.JMatpuiisl,
ux BuAbl. JlecTBUS HaJ MaTpULIAMU. 1 1 10

TpaHCHOHHpOBaHI/Ie MaTpu. Pemenne
OKOHOMHYCCKHX 3a4a4 C IIOMOIIBIO ManI/II_Iﬂ




Onpenenurenn.Onpenennurens
MaTpHIbl, €T0 CBOICTBAa. METObI BEIUNCIEHHS
onpexaenutenen. g

Oo6parnas marpuna. Panr matpunst.Ilonstre
oOpatHoil MaTpuibl. CIoCcOOBI HAXOXKACHUS
oOpatHoii MaTpuipl. Panr mMarpuiibl, ero
cBoiicTBa. Teopema o panre. Beruncnenue
paHra MaTpuisLy

10

CucTeMbl THHEHHBIX anre0pandecKux
ypaBHeHU.JOCHOBHBIE MOHITHA U
onpenenenus. Kimaccuduxanus cuctem
JTMHEHHBIX anre0pandeckux ypaBHEHHH.
Marpuynast 3anuch CUCTEMBI JIMHEHHBIX
anreOpanveckux ypaBHeHui. Teopema
Kponexkepa-Kanennu. Pemenne cucrem
JUHEWHBIX ypaBHeHUI MeTogoM Kpamepa,
l'aycca u marpuuHbIM. Pemienue npukiaaHbIx
3ama4.q

10

AHanuTH4yecKas TeOMETpHs Ha
miockocti.Meton koopauHar. [psaMas nuaus
Ha riockoctu. JIIpsMoyronpHas nekaproBa
cucTtema koopauHatr. KoopuHaTel TOUKH.
Meton koopauHar. PaccTosiHre MeXay IByMsI
ToukamHu. [leneHne oTpeska B JaHHOM
OTHOUICHUH. YpaBHEHHS MPAMOii: ol1iee, ¢
YIIOBBIM KO3 (QUIIEHTOM, ITyYKa MPSIMBIX,
yepe3 JIBE 3aJJaHHbIE TOUKH, B
oTpeskax.fYcnoBue napaiieabHOCTH U
NEPIEHANKYISIPHOCTH ABYX MPSIMBIX, YTOI
MEXy PAMBIMA.

12

Kpussie Broporo nopsiaka.O0iee ypaBHeHHE
KpHBOH BTOpOro nopsiaka. OKpy>KHOCTb.
Kanonnueckoe ypaBHEHHE OKPYKHOCTH.
Onnunc KaHOHUYECKOe YpaBHEHHUE AIUIHIICA.
OkcueHTpucuTet unnca. ['unepbona.
Kanonnueckoe ypaBHeHHE TUIEPOOITHL.
OKCHEHTPHUCUTET THIIEPOOIIBI. ACHMIITOTHI
runepOonsl. [lapabona. Jlupekrpucs
napabosnsL.y

12

ITonspubie koopauHaTheL.{OCHOBHBIC TTOHSTHSL.
CBs13b IEKAPTOBBIX U MOJSIPHBIX KOOPIAUHAT.
KpuBsie B monsIpHBIX KOOpAUHATAX. |

10

Beenenne B MaTeMaTHUeCKUH
a"anu3.YucnoBkie

nocienoBarenbHOCTU. BenecTBeHHBIC YnCa.
TlonsATHE YNCIIOBOM IOCIICIOBATCIILHOCTH.
IIpenen yucnoBoi mocnea0BaTeIbHOCTH.
BeckoHeuno Mambie U OECKOHEUHO OOJIBIINE
nocnenoBareabHOCTH. OCHOBHEIE CBOICTBA
OCCKOHEUHO MAaJbIX ITOCIEA0BATCIILHOCTEH.,
TlonsaTHe cXoaamupXcs MOCIeI0BaTeIbHOCTEH
U UX CBOMCTBA.|

11

10

OYHKIUU OJHON HE3aBUCUMOM
nepeMeHHON. | [TocTosiHHBIC U IEpEeMEHHBIE
BenuuuHbL. [lonsTue dpynkmn. O0nacTs
onpeneneHus. CrocoObl 3aganns GyHKIHH.
Knaccudpukanusa pynkuuity




11

[Ipenen u HenpepbIBHOCTH (HYHKLUH. |
[onsarue npenena gpynkunu. Teopemsl 0
npenenax. MareMaTuueckue
HeonpenenéHHocTH. I1epBrlii 1 BTOpOi
3aMevareibHble npeaensl. [Ipunoxenns uncna
¢ B 9koHOMuKe. HenpeprIBHOCTD yHKLIUH.
Touku pa3pbiBa U UX KIACCU(DUKALMSL.
CBoiicTBa QyHKIMI HETIPEPHIBHBIX HA
oTpeske.q

20

12

JuddepeHnmanpbHOe UCUUCIICHUE PYHKIIUN
onHoU nepeMeHHoW. IIpon3BonHas u
muddeperunan GyHKIUH OTHON
nepeMeHHoM. 3aauu, TpuBOASAIINE K
MIOHSATHIO TPOU3BOAHON. OnpeaeneHne
NPOU3BOAHON U muddepeHnnana QyHKIUH, UX
TEOMETPUYECKUI U MEXaHUYECKUH CMBICTIBI.
[IpaBuia HaXOXKACHHUS IPOU3BOAHON U
muddepennuana. Tabnuia Tpou3BOTHBIX
OCHOBHBIX 3JIEMEHTapHBIX (PyHKIUH.
[IpousBoanas cioxHOH QyHKINH.
Jlorapudmuueckoe auddepeHurpoBaHue.
JuddepenumpoBanue QyHKIUH, 3a1aHHBIX
HesiBHO. [IpousBoanslie u anddepeHnranst
BBICIIHMX TOPSAKOB.

13

TIpunoxxeHue MpoOU3BOHOMN K HUCCIIEI0BAHUIO
dyskimit. {PackpeiTiie HEOPEACTICHHOCTEH.
IIpaBuno JlonuTand. YcioBusS MOHOTOHHOCTH
U 9KCTpeMyMa QyHKIHUA. DKCTPEMYM
¢bynkuu. McenenoBanue BBITYKIOCTH
¢dyukiun. Toukn nepernba. ACUMITOTHI
(dyskimm. O01mas cxema UCCIIeI0BaHUs
(yHKIIMH 1 TIOCTpOoeHHE ee rpadukay

14

[Ipunoxxkenns mpou3BOAHON B
skoHoMUKe.[Mcrnonbp30BaHuE TTOHITUS
MIPOU3BOJIHOM B DKOHOMHUKE. DINACTUYHOCTh

¢byskuun.q

10

15

WnTerpansHoe ncuncienne GyHKIUU OTHON
nepeMeHHoi. HeonpeneneHHsIit

unterpan. JIlonstie nepBoobpasHOi 1
HeoTpesielIeHHOro nurerpana. CBoicTBa
HEONpeAeJICHHOTO HHTerpaa. Tadnuma
OCHOBHBIX HEOIIPENIETIEHHBIX HHTETPAJIOB.
HenocpencrsenHoe nHTErprpoBaHue. 3aMmeHa
MIEPEMEHHON U MHTETPUPOBAHNUE TI0 YACTAM B
HEOIIPEIETICHHOM HHTETpae.
WHTerpupoBanue npocTelInX paluoHaIbHBIX
Ipo0eii.y

10

16

Omnpenenennslid uHTErpan.JOnpeaeneHHbIN
UHTETpall KaK Mpeaesl HHTETpalbHOM CyMMBI.
leomerpuueckuii u GU3NUECKUN CMBICT
onpezeneHHoro uHrerpana. § Coictsa
oIpesieNIeHHoro uHrerpaita. @opmyna
Hetotona-Jleitonuna. 3aMeHa nepeMeHHOH B
omnpeneneHHOM nHTerpaie. HecobcTBennsie
uHTerpainsl. [Ipunoxenns onpeaeaecHHOro
uHTerpana.y




17

OyHKIUI HECKOIBKUX HE3aBUCUMBIX
nepeMeHHBIX. DyHKIWS ABYX HE3aBHCUMBIX
nepemeHHbIX. {[loHsTHE QyHKIMU ABYX
nepeMeHHbIX. [ eomeTprueckoe n3o0pakeHue.
Obnacts onpeaenenus. [Ipenen u
HENPEePHIBHOCTH (PYHKIUHUY

18

YacTHbIe TPOU3BOAHEIE, TTOTHBIC
muddepeHnransl U ux npuinoxenus. fUacrasie
NPOU3BOHBIC U MU depeHIIna, ux
TeOMETPUYECKUN cMbICT. YacTHbIE
NPOU3BOHBIC U TU(PPEePEHINATBI BRICIITUX
MOPSIIKOB. DKCTPEMYMBI (DYHKIHH JIBYX
MEepEMEHHBIX. |

19

Huddepenunansusie

ypaBHenus. luddepeHnuanbable ypaBHEHNS
nepBoro nopsaka.OcHOBHBIE TOHATHSL.
3anaun, npuBoasIe K AuddepeHIrnanTsHbIM
ypaBHeHusM. [lonsiTue nuddepeHnnaIbHOTo
ypaBHEHHS IepBOTO Mopsaaka. Teopema o
CYILIECTBOBAHMH U €IMHCTBEHHOCTH PEILICHHUS.
Huddepenunansusie ypasaenus (1Y) c
pasaessIomUMECS IepeMeHHBIMU. JInHEeiHbIe
YpaBHEHHUS TIEPBOTO MOPAIKA. YpaBHEHHS
bepnynnn.g

12

20

Huddepenunanpupie ypaBHEHHUs] BTOPOTO
nopsiakaYOCHOBHBIC MOHATHUS. YPAaBHEHUS,
JOITyCKaloLIe OHMKEHHE TIOPSIIKa.
Jluneiinble onHOpOAHBIE AU depeHIraIbHbIE
ypaBHEHHUsI BTOPOTO Nopsaka. JInneiinoie
HEOJHOPOAHBIC yPaBHEHUS BTOPOTO MOPSIKA C
MOCTOSIHHBIMH K03 durenTamn. g

13

21

UncnoBsie M QyHKIIMOHATBLHBIC

psnet. Uncnosbie psaabl.{OCHOBHBIC TTOHATHS.
Psin reomeTpudeckoit mporpeccuu.
HeoOxoaumbIii MpU3HAK CXOAMMOCTH.
T'apmonudeckuii psij. Jlocrarounsie mpUu3HaKu
CXOIUMOCTH PSJOB C MOJOKUTETEHBIMU
yieHamu (cpaBHeHUs, [lamambepa,
WHTETpaIbHBIN U pagukanbHbI Kormm).
3HaKonepeMeHHbIE ¥ 3HAKOUEPe Ty IOIINeCs
panbl. [Ipusnak JleiOuuiia. AOCOIIOTHAS 1
YCIIOBHAS! CXOAUMOCTH YHCIIOBBIX PSIIOB. §

12

22

®yHk1moHanbHbIe psAAbLY [loHsTus
(YHKIIMOHAIBHOTO W CTETIEHHOTO PSJIOB.
Teopema AbGerst. UHTEpBan u paguyc
CXOAMMOCTHU CTeNeHHOTOo psiaa. Psaasl Telnopa
1 MakopeHa. Pazjoxkenne GyHKINN B
creneHHoi psia. [lpunoxxeHus psajgoB K
MPUOTMHKEHHBIM BEITUCIICHHUSIMY|

13

23

Teopust BeposTHOCTEH. DJIEMEHTHI
xoMOuHaTtopuku.{McTopursi BOSHUKHOBEHUS
koMOnHaTopuKu. OCHOBHBIE 3a/1a91
koMOuHaropuku. [IpaBuna u hopmyst
KOMOUHATOPHKH. |

11




24

OCHOBHBIE MIOHATHUS TEOPUU BEPOSTHOCTEN.
Ucneitanus u coObitusi. Buasl ciryyaifHbIX
coObITHii. [lonnas rpynmna coObITHI.
Kraccudeckoe onpenenenne BEpOsTHOCTH.
HemnocpencreenHoe BeIUUCIIEHUE
BeposATHOCTH. OTHOCUTENIbHAS YacTOTA.
CratucTuyeckas BEpOsTHOCTB.

12

25

TeopeMbl cIoXEeHHUS 1 YMHOKEHHE
BeposiTHOCcTei.f TeopeMa crioxxeHust
BEPOSITHOCTEH HECOBMECTHBIX COOBITHIA.
Teopema ciioxkeHUsa BEPOATHOCTEHN
COBMECTHBIX COOBITHUH. 3aBUCUMBIC U
He3aBHCHUMbIEe COOBITHS. TeopeMa YMHOKEHHS
BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHI.
YcnoBHast BEpOSITHOCTh. TeopeMa yMHOKEHUS
BEPOSITHOCTEH 3aBUCUMBIX COOBITHH.
BeposiTHOCT HacTyTIIIEHHS XOTS OBI OTHOTO
coOBITHY

14

26

®opmyna noaHoi BeposTHocTH. Dopmyna
Baiieca. qIlonsitue runore3sl. Dopmyna
MOJIHOM BEpOATHOCTH. JloKa3aTrenbCTBO
TeopeMbl 0 MoJIHOM BeposiTHOCTH. Dopmyna
Baiieca. q

12

27

IToBTOpHEIE HE3aBHCHMBIC UCTTBITaHUA. JCxema
ucnbiTanuii bepuymnu. @opmyna bepryinnu.
VYenosus npumeHeHust popmyiisl bepHyu.
Acumnrorrdeckue GopMyiIbl B CXeMe
bepnymu. ®opmyna [lyaccona. YcinoBus
npumeHeHus hopmyisl [lyaccona. JlokanpHas
TeopeMa Jlannaca. @yukiusa Jlannaca u ee
OCHOBHBIE cBoiicTBa. IHTETpanbHas Teopema
Jlamumaca (Teopema Myaspa-Jlamtaca).
HurerpanpHas ¢pyukius Jlamaca u ee
OCHOBHbIE cBoiicTBa. HauBeposiTHelIee
YHUCIIO HACTYTIJICHHUS COOBITHS B XOI€
WCTIIBITaHUS. BEpOsSTHOCTH OTKIIOHEHUS
OTHOCHUTEJIBHOM 4acTOTHI OT ITOCTOSIHHOM
BEPOSTHOCTH B HE3aBUCHUMBIX MUCTIHITAHHXY|

12

28

Crnyuaitasle Bennunnbl. JCoaydaiinas
BeJIMUYMHA. BUIbI clyyailHBIX BETMYNH.
HuckpetHas cnyvaitnas BenuunHa. CriocoObl
3a/laHus TUCKPETHOU CIIy4aiiHOM BETMYHHEI.
3aKoH pacnpeesieHus] IUCKPETHON CITydaiiHOU
BeIMUNHBL. DYHKINA pacTIpeieIeHNs
JIUCKPETHOH ciiydaifHol BenuuuHbl. CBOMCTBA
U rpaduk QYHKIUH pacipeaeneHus
JIUCKPETHOM CIly4ailHOW BETUYUHBL.
I'padmueckoe npeacraBieHNe JUCKPETHBIX
CITy4JalHbBIX BEJIMYWH: TIOJIUTOH
(MHOTOYTONIFHUK) pacipeaeacHus
BeposTHOCTel. HenpepriBHas ciyuaiiHas
BennunHa. OyHKIMS pacnpeacacHus
BEpOATHOCTEN HEMPEPHIBHON CITydaifHON
BEJIMYMHBL. [ paduk u CBOHCTBA QYHKIUH
pacnpeneneHus BEpOoSITHOCTEN HETpePhIBHON
ciiy4aiiHOl BenuuuHEI. [InmoTHOCTH
pacrpenenenus BeposiTHocTei. CBoiicTBa
TUIOTHOCTH PaclpeesIeHUs BEpOSTHOCTEN. |

12




29 [YucnoBble XapaKTEPUCTHKH CITy4alHBIX
BeanunH.JHuCI0BBIE XapaKTEPUCTUKU.
XapaKkTepUCTHKH MOJ0KEHUS.
XapakTepUCTHKHU pacCcesHusl.
MaremaTndeckoe OXKUJaHue JUCKPETHOUN U
HENPEpBIBHOM CIyyailHBIX BETUYMH.
Maremarndeckoe 0)KMJaHUE YUCIIa IOSBIECHUH
COOBITHSI B HE3aBUCHMBIX HCITBITAHUSIX.
CBolicTBa MaTEMAaTUYECKOTO OXKUIaHMS.
Jucnepcus TUCKPETHON M HENIPEPHIBHON
CIIy4alHbIX BennuuH. [lucnepcus yncna
TIOSIBIICHUS COOBITHSI B HE3aBUCUMBIX
ucneiTanusx. CpoiicTBa nucnepcuu. Cpennee
KBaJ[paTU4eCKOe OTKIOHEHHE. |

30 [{OcHOBHBIC 3aKOHBI paCTIPEACIICHUS
clny4daiiHbpIX BennuuH.JbruHOMMUaNBHOE
pacnpenenenue. Pacnipenenenue Ilyaccona.
I'eomeTpuueckoe pacrpeneieHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJTbHas KpuBasi. BeposTHOCTh monaganus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTHU 33JJaHHOTO OTKJIOHEHHUSI.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.

HUTOIro 38 42 316
3auer

IK3aMeH 36

HToro mo gucuuniiuHe 432

6. ®OPMbI TEKYIIIEW, TIPOMEXYTOUYHOM ATTECTAIIUA

Marpunsl 1 aerctBus Haj HUMU.JMarpuubl, ux Buabl. JlelcTBUA HaJ Marpuliamu. TpaHCIIOHHPOBAHUE
Marpuil. PerieHne s5koHOMUYECKUX 3a/1a4 C TOMOIIb0 MaTpuily:

- Kontponbnas pabora

Cucrembl TUHEHHBIX anreOpandeckux ypaBHeHHH.YOcHOBHBIC MOHATHS U omnpeneneHus. Knaccudukarms
CUCTEM JIMHEHHBIX alnreOpandecKknx ypaBHEHUH. MaTpuuHas 3amuch CHCTEMBI JIMHEHHBIX ajare0pandecKux
ypaBHeHul. Teopema Kponekkepa-Kanemu. Pemienne cucrtem JMHEHHBIX ypaBHeHUU MeTogoMm Kpamepa,
lNaycca u marpuunbiM. Pemienue npukinaaHbix 3aaaq.:

- Konrponbnas pabora

Kpussie Broporo mopsaka.fOOmiee ypaBHeHHE KpUBOW BTOporo mopsaka. OkpyxHocTb. KaHoHmueckoe
YPaBHEHHE OKPYXHOCTH. OJUIMIIC KAaHOHHYECKOE YPABHEHME JJUIMICA. OKCLEHTPUCHUTET 3IUIMIICA.
I'unep6ona. Kanonndeckoe ypaBHEHHE TUIIEPOOIIBI. DKCIIEHTPUCUTET TUIIEPOOIIbl. ACUMIITOTHI TULIEPOOIIBI.
[Tapabona. Jlupexrpucel mapadbomisL.y:

- Kontponbhas pabora

[Ipenen u HenpepsiBHOCTH GyHKIMU.g [TonsaTre npenena Gpynkuuu. TeopeMsl o npeaenax. Maremarndeckue
HeonpenenéHuoctu. JIlepBolii 1 BTOpOH 3amedarenbHble Tpeaenbl. [IpunokeHuss yucia € B YKOHOMHMKE.
HenpepsiBHOCTh yHKIMU. Touku paspeiBa u ux kiaaccudukamus. CoiicTBa (QyHKIIMA HENPEPBIBHBIX Ha
orpe3ke.q:

- Kontponbnas pabora



Huddepenunansaoe ucuncnenue GyHKUUU oaHOM nepemenHoi.IIponsBoaHas u nquddepeHnnan GyHKIUN
ONHOW mnepeMeHHOW.f3anaun, NpUBOAAIIME K MOHATUIO Npou3BOAHOW. OmnpeneneHUE NPOU3BOAHON U
middepernrana ¢GyHKIUH, UX TEOMETPUUYECKHH M MEXaHMYECKUH  CcMbIChbl. [IpaBuia HaXoXAeHUS
npou3BogHOM W auddepennuana. Tabmuuma MTPOU3BOTHBIX OCHOBHBIX —3JEMEHTApHBIX  (YHKLHUH.
[TpousBognast cinoxxkHoW QyHkiuu. Jlorapupmuueckoe nuddepenuupoBanue. duddepenHuupopanue
byHKkuuMii, 3a0aHHBIX HesaBHO. [Ipon3BoaHbIe U qudQepeHIrabl BBICIINX MOPSIKOB.:

- Kontponbnas pabora

IIpunoxenuss npousBogHOM B 3KOHOMUKE.JMcrionb30BaHUE IOHATHS IIPOU3BOJHOM B JKOHOMHKE.
OnacTuuHOCTh QyHKUIUU.Y:

- Konrponbnas pabora

Onpenenennbiil naTerpan.OnpeneneHHblii HHTETpall Kak MpeAes MHTErPaIbHOM cyMMBl. ['eomeTpudeckuit
U (Qu3MUECKUi CMBICT ompereneHHoro uHTerpana. § CpoiicTBa ompeaereHHoro uHrerpaita. dopmyna
Heiotona-JleiiOnuma. 3aMeHa HepeMEHHOH B ompeneleHHOM uHTerpajie. HecoOCTBeHHbIE HMHTETpaibl.
[IpunoxeHus onpeneneHHoro nurerpaia.y:

- Kontponbhas pabora

YacTHble NpOU3BOAHBIE, TONHbIE aupdepeHnuansl M UX npuwiokeHus.JHacTHble NPOU3BOAHBIE U
muddepeHnran, MX TEOMETPUUYECKHH CMbICH.  YacTHble NPOU3BOAHBIE U A depeHInanbl BhICIINX
MOPSAKOB. DKCTPEMYMBI (QYHKITUH JBYX MEpeMEHHBIX.:

- Kontponbhas pabora

@OynkimoHanbHbie psaabl.y [IoHATHS (YHKIIMOHATBHOTO U CTENEHHOTO psAfoB. Teopema AGens. MutepBan u
panuyc CXOAMMOCTH cTeneHHoro psijaa. Paner Teinopa u Maknopena. Pasnoxenne ¢yHKUIUH B CTEIEHHON
psa. IpunoxxeHus psiioB K NPUOITMKEHHBIM BHIYUCICHUAMY:

- YCTHBIN onpoc

TeopeMbl CIOXKEHUSI W yMHOXKEHHE BeposiTHOcTel.fTeopemMa cClOKEHUS BEPOATHOCTEH HECOBMECTHBIX
coObiTuii. Teopema cl0KeHUST BEPOATHOCTEH COBMECTHBIX COOBITUN. 3aBUCUMBIC U HE3aBUCHUMBIE COOBITHS.
Teopema yMHOXXEHHUS BEPOSITHOCTEH HE3aBUCHUMBIX COOBITHIA. YCIIOBHAsi BEPOSITHOCTh. TeopeMa YMHOKECHHSI
BEPOSITHOCTEH 3aBUCHMBIX COOBITHI. BEpOATHOCTh HACTYIUICHHUS XOTS ObI OAHOTO COOBITHSA.Y[:

- Konrponbhas pabora

UucnoBble XapaKTEpPUCTUKH  CIyYalHBIX  BeIWYUH.[UuCIOBBIE XapaKTEpUCTHUKH. XapaKTEPUCTUKHU
MOJIOKEHUSI. XapaKTEepPUCTUKU paccesHusi. Maremarudeckoe OXHAaHWE IHUCKPETHOM W HENPEPhIBHON
CllyyallHbIX BEJMYMH. Maremaruueckoe OXHIAaHME 4YHUC]IAa MOABICHUH COOBITHS B HE3aBUCHMBIX
ucnbiTaHusAX. CBOKWCTBA MATEMAaTUYECKOTO OXuAaHusl. Jlucrepcusi TMCKPETHON U HENPEPHIBHOW CITyYalHBIX
BeMMYMH. Jlucnepcust uyuciia MOsIBIEHUS COOBITHS B HE3aBUCHMBIX McnbITaHusAX. CBoMcTBa Aucnepcum.
CpenHee KBaipaTUYECKOE OTKJIOHEHUE.|:

- Konrponbnas pabora

IIpomexyTouyHas arrectanus - 3a4deT; JK3aMeH.

7. YueOHO-MeTOoAHYECKOe o0ecnedyeHe TUCHIMILTHHbI

7.1. IlepeyeHb OCHOBHOM M JONOJHHUTEILHON Y4eOHOI JTUTePaTypbl, He00X0AMMOH /IS 0CBOCHUS
AMCUMILIUHBI

7.1.1. OcHoBHas JuTEpaTypa

Bricmas Mmatematuka : yae6Hoe nocodue / mox pea. Bimagumuposa FO.H. - M. : Omera-JI, 2011. - 221 c.—
URL.: http://e.lanbook.com/books/element.php?pll cid=25&pll id=5545.— Pexum noctymna: ObC
"JIAHB" : mo moanucke.— TEKCT : ANEKTPOHHBIN.



brnaros, 1. A. Teopus BeposSTHOCTEH U MaTeMaTHYeCcKasi CTaTUCTHKA : y4eO. mocobue / biaros U. A. -
Camapa : Uzn-Bo [II'VTH, 2017. - 276 c.— URL: https://lib.rucont.ru/efd/641635.— Pexxum nocryma: DbC
"PykoHT" : o moanucke.— TEKCT : AIEKTPOHHBIM.

bnatos, 1. A. Teopust BepoITHOCTEH 1 MaTeMaTH4eCcKasi CTaTUCTHKA : y4eb. mocooue / bmaros U. A. -
Camapa : Uzn-Bo III'YTH, 2017. - 276 c.— URL.: https://lib.rucont.ru/efd/641635.— Pexum goctymna: 9bC
"PykonT" : mo noanucke.— TEKCT : ANEKTPOHHBIN.

bormanona, M. I'. Teopust BeposiITHOCTEN U MaTremMaTu4ecKas cTaTucThka. Y. 2. PerpecCuOHHbIN aHAIN3,
TUCTIEPCUOHHBIN aHau3 : yueb. mocodue / bormanosa M.I'.,CrapoxkunoBa O.B. - Camapa : U3a-o [IT'YTH,
2015. - 108 c.— URL: https://lib.rucont.ru/efd/319636.— Pexxum nocryna: ObC "PykoHT" : mo moanucke.—
TeKCT : ANEKTPOHHBIH.

Kynppiesa, Enena Cepreesna. Marematuka / E. C. Kynneimesa. - Mocksa : JlamkoB u K, 2015. - 534 c.—
URL: http://e.lanbook.com/books/element.php?pll 1d=72390.— Pexxum nocryna: 9bC "JIAHbB" : o
noanucke.— TeKeT : AIeKTPOHHBIN.

Pomanosckuii P.K. DneMeHThI TeoOprr BEpOSITHOCTEH M MaTEMaTHIECKON CTAaTUCTUKY (TEOPUS U 3a]1a4H) :
yuebnoe nocooue / P. K. Pomanosckuii, A. M. PomanoBckas. - OMck : Poccuiickuii rocyiapcTBEHHBIH
TOProBO-3KOHOMUYECKui yHuBepcuteT, 2012, - 189 c.— URL:
http://ebs.rgazu.ru/index.php?q=node/3492.— Pexxum noctymna: ObC "AgriLib": s aBTOp.
nosb30Baresieil.— TEeKCT : ANEeKTPOHHBIN.

ConosbeBa, JI. A. Teopus BeposiTHOcTeN 1 Matemarnueckas ctaructuka (Yacts 1. BapuaunonHusie psinbl,
MPOBEpPKa CTATUCTUYECKUX TUIOTe3) : yuel. mocobue / Conosnena JI.A.,Crapoxunosa O.B. - Camapa :
Wzn-so III'YTH, 2015. - 160 c.— URL: https://lib.rucont.ru/efd/319852.— Pexum nocrymna: ObC "Pykont"
: 110 TOAIUCKE.— TEeKCT : AIIEKTPOHHBIN.

Teopust BEepoATHOCTEH U MaTeMaTHYECKasl CTaTUCTHKA : y4e0. mocobue (Kypc yekiuit) / [H/n]. - CtaBponois
: m31-Bo CKDY, 2018. - 229 ¢.— URL: https://lib.rucont.ru/efd/688053.— Pexxum noctyma: 9bC "PykonT" :
M0 MOANMUCKe.— TEKCT : AIIEKTPOHHBIH.

7.1.2. JlonosiHUTEIbHAS JIUTEPATypa

lonermeBa, Cetiiana [1aBnoBHa (KaHIUIAT MEIarorHYecKUX HaykK). MaremaTuka : yde0. mocodue aJis
CTY/ICHTOB TIEPBBIX KYpCOB OHMOJI. HampaBiieHW OakajaBpuaTa arpap. By30B O4H. (hOpMbI 0Oy4eHHS : B 2 4..
Y. 2 : UnTerpanbHoe ucuuciienne GpyHKiuii ogHoi nepeMenHoi. Yncnossie psaasl. uddepennmnanbapie
ypaBHeHus. - 2019. - 116 c..— URL: http://195.206.39.221/fulltext/i_031382.pdf.— Pexxum nocrymna:
OnexrponHas 6nbamoreka Mpkyrckoro TAY.— TekcT : HenmocpeAcTBEHHBIM.

Heiipensa E. B. Beiciias matematrka : COOPHHUK TECTOBBIX 3a/1aHU IS CTYICHTOB CEIbCKOX03SHCTBEHHBIX
BhICIIUX Y4eOHbIX 3aBenenuii / Hetipensa E. B., [lanunosa H. I'. - Open0ypr : OpenOyprckuii ['AY, 2014. -
202 c.— URL: https://e.lanbook.com/book/134513.— Pexum noctyna: 9b6C "JIAHB" : mo nmoanucke.—
TeKcT : 2IEeKTPOHHBIN.

OBunHHUKOBa, Hatanbs IBaHOBHA (IOKTOP TEXHUUECKHUX HayK; podeccop). [Ipaktukym mo
MaTreMaTu4eckoil craructuke : y4ye0. mocodue. Y. 1. - 2015. - 177 c.— URL:
http://195.206.39.221/fulltext/i_004605.pdf.— Pexxum goctyna: anekrpoHHas oudbmuoreka MpKyTckoro
I'AY. - TexcT : 2IeKTPOHHBIN.

OpunnHuKoBa, Hatanbs MiBanoBHa. Teopus BEpOATHOCTEN U MaTeMaTH4eCcKasi CTATUCTHKA :
(MHIMBUyalbHBIC 33a/IaHUSI KOHTp. pabOTHI AJIs CTYIEHTOB 2 Kypca 3KOH. OakajaBprara O4H. U 3a04H.
dbopmbl 06yuenust) / H. M. OBunaHUKOBa. - UpkyTck : U3n-Bo UpI'CXA, 2014. -39 ¢c..— :.

7.2. IlepedyeHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu HTEepHET, He00X0MMMbIX
AJISl OCBOEHMS THCIHUTIIHHBI

1. http: //www.math.ru —mMaremarudeckuii caiiT, B GMOIHMOTEKE KOTOPOTO MPECTABICHBI MOJIHOTEKCTOBBIC
KHUTH 110 KOMOWHATOPHKE M TEOPUH BEPOSITHOCTEH.

2. http: window.edu.ru/ window- uadopmannonHas cucrema « EquHoe okHO qocTymna K 00pa3oBaTeIbHBIM
pecypcam», B OMOIHOTEKE KOTOPOI MPEACTaBICHBI MOJTHOTEKCTOBBIE HCTOYHHKH IO BCEM OCHOBHBIM
paszenamMm MaTeMaTHKH.



7.3. llepeyenb nHGPOPMAIMOHHBIX TEXHOJIOIH, UCIOJIb3yeMbIX MPHU OCYLECTBJICHUN
o0pa3oBaTe/ILHOIO Mpolecca Mo JMCHUIIHHE

Ne i/ HaHMeHOBiHHe IpOrpaMMHOI0 JloroBop Ne, nara, opraHu3anust
JluneH3noHHOE IporpaMMHOE 0OeCTIeUeHIEe

1 Akt Ha mepemauy npaB H-0005792 ot 08.06.2011
AbbyLingvo 12 roza

) Akt Ha mepemauy npaB H-0005792 ot 08.06.2011
Microsoft Office 2010 roma

3 Kaspersky Business Space|Axt Ha mnepemauy mpaB H-0005792 ot 08.06.2011
Security Russian Edition roga
CB000AHO pacrpocTpaHsieMoe MporpaMMHoe oOecrieueHre

1 Google Chrome 86.X|CBoboaHO pacmpocTpansemoe [10
(BeO-Opay3ep)

2 OIIC «Cucrtema ["apant» CBoOonHO pacnpoctpansiemoe [10

3 Mozilla Firefox 83.x CBobOoano pacrpoctpansemoe [10

4 Opera 72.x CBoOonHO pacnpoctpansiemoe [10

5 Adobe Acrobat Reader DC  |CBoGoxHo pacnpoctpansemoe 10

8. OIMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOBXOAUMOM 151
OCYHECTBJIEHUSA OBPA3OBATEJIBHOTI'O ITPOLHECCA 11O JUCIIUITVIMHE

HawnmeHnoBaHne 000pyI0BaHHBIX
y4eOHBIX KAOMHETOB, JJAOOpaTOpuid U
Ip. OOBEKTOB ISl TIPOBEICHHS
Y4YCOHBIX 3aHATUN

OcHoBHOE 000pyIOBaHNE

dopma UCITIOIB30BAHUS

Monogexusiit, aya. 303

Cneuuanu3upoBaHHAs
MeOeb: CTOJIBI YYCHHYECKHE
- 18 mr., crynes — 33 i,
CTOJI IIpenojiaBaress - 2 IiT.,
CTyJ mpenojaBaresns - 2 mrT.,
TpubyHa - 1 1T, 1OCKa.
Texanueckue CpeAcTBa
oOyuenus: teneBu3op LED
DEXP - 1 mr., mMoOuIbHas
HamoJdbHasg  CTOMKa Arm
Media PT-STAND-8.
YyeOHO-HAIAAHBIE
MOCOOMS: MaKeThl MPOEKTOB.

VYyebnas ayJIATOPUS
JUIST MIPOBEICHUS
3aHATHN  JIEKIIMOHHOI'O
THIIA, 3aHATUH
CEMHUHApPCKOTO  THIIA,
KypPCOBOTO
MIPOCKTUPOBAHUS
(BBITIOSTHEHNE
KYPCOBBIX
TPYIIOBBIX
WHIUBHTyaTbHBIX
KOHCYJIbTaLIHM,
TEKYIETO KOHTPOJS H
MPOMEKYTOUHOH
aTTeCTAIUN.

pabor),
"




2 Mononexusiii, aya. 272

CrenmanusupoBaHHas
Me0eb: CTONbl YUeHUYECKHe
- 8 mr, crynes - 16 mr,
JOocKa MapkepHas - 1 1T,
JocKa MesoBast - 1 mrT.
Y4eOHO-HaITIsIIHbIC
nocoOusi.

VYuebHas  aynuTopHs
JUISE MIPOBEJACHUS
3aHATHH JICKIIMOHHOIO
THUIIA, 3aHATUH
CEMHHApPCKOTO  THIIA,
IPYIIOBBIX i
WHJUBUTyaTbHBIX
KOHCYJIbTaLIHM,
TEKYLIEr0 KOHTPOJISA M
IIPOMEKYTOYHOMU
aTTeCTallUU.

3 MononexHslii, aya. 263

Cneuuanu3upoBaHHAs
MeOenb: cTod - 60 mrT., cTyn
- 120 ., Tpubyna - 1 mr.,
Jlocka MeiaoBas - 1 1T,
JIoCKa MapkepHas - 1 mrT.
Texuuueckue CpeAcTBa
oOydeHus: MyJIETUMEINA
npoektop Epson - 1 .
YyeOHO-HAIAAHBIE
mocoous.
Crucok
KOMIIBIOTEpE:
Windows 7,
Office 2010,
6.3.3, Adobe Acrobat
Reader, Mozilla Firefox,
Opera, Google Chrome.

110 Ha
Microsoft
Microsoft

LibreOffice

VYyeOnas ayIATOPUS
JUISt MIPOBEICHUS
3aHATHN  JIEKIIMOHHOI'O
THIIA, 3aHATUH
CEMHUHApPCKOTO  THIIA,
TPYIIIOBBIX u
WHIWBHTyaTbHBIX
KOHCYJIbTaLIHH,
TEKYIIETO KOHTPOJS H
MPOMEKYTOUHON
aTTeCTAIUH.

KaH)_II/I)IaT OKOHOMHYCCKUX HAYK

9. PABPABOTYUKH

JIo1eHT, K.H.,I0LIEHT

Marematuka

brikoBa M. A.

(y4eHast CTEIICHB)

(3aHMMaeMas JOJKHOCTD)

(MecTo pabOTEI)

[IporpamMma paccMoTpeHa u 0100peHa Ha 3aceaHnnu Kadeapbl MaTeMaTHKU

[Tpotokon Ne 7 ot 5 mapra 2025 1.
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/OBunuHMKOBa H.N./




