[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:
OHO: Arwrpyes Hukonait Hukorae NIFHICTEPCTBO CEJIBCKOT'O X031 CTBA
ﬂgfe)ak ;g;;:cZi';Ts:):pOZ.OS.2024 06:16:47 POCCHACKOH PEJEPALIAN

Q%RW&%{&WH%QCTBGHHOC 6[0}1)RCTH06 06pa30BaTeJIBHO€ YupexaeHue BpIciero OﬁpaSOBaHl/lﬂ

£7c6227919<« APy TR IH (FOCYIAPSTBEHHBIN arpapHblil yHUBepcuTeT NMeHH A.A. E:xxeBcKkoro»

NnxenepHsiid paxynsreT
Kadenpa matemaruku

JIOKyMEHT MOANMCaH NPOCTON 3JIEKTPOHHOU MOAIUCHIO

Opranusanusi, HOAMHCAHT ITons3oBarens Jlata moamucaHus
(enepanbHOE rOCyAapCcTBEHHOE OIODKETHOE Wnsun C.H. 29.03.2024
o0pazoBarenbHOe YUpexkIeHNE BBICIIEr0 00pa3oBaHus
"NpKyTCKHil TOCYIapCTBEHHBIH arpapHblil yHUBEPCUTET
uM. A.A. Exesckoro"

INonnuce BepHa

Pabouas mporpamma IUCITUTUTHHBI
"Maremaruka"

Hamnpasnenue noarorosku (cnenuanbHocTh) 38.03.01 - DxoHoMuKa.

HampasnenHocts (mpoduns) Byxranrepckuii ydeT U CTaTHCTHKA
(akapemuueckuii OakazaBpHuar)

dopma 00ydeHUs: OYHAasl, 32a09HAs, OUHO-3a0YHAS
1 Kypc - 1, 2 cemectp/1, 2 kypc/2, 3 cemectp

Mononéxnsrii, 2024



1. HEJIb Y 3AJIAUM

Ieab ocBoeHUsI TUCHUILIHHBI:

- ¢dopMupoBaHHE TOHIATHH 00 3JIEMEHTaX MaTEeMaTHYECKOrO ammapara, HEOOXOAMMOTO ISl PEIICHUS
AKOHOMHUYECKHUX 3a]a4d, METOJaX MaTeMaTH4YeCKOTO HMCCICIOBAHHUS MPHUKJIAAHBIX BOMPOCOB, O pa3paboOTKe
MaTeMaTHYECKUX MOJIEJICH ISl pelleHUs OpraHU3allMOHHO-YPaBICHYECKUX 3a/1a4; Pa3BUTHUE JIOTHYECKOTO
MBIIUICHHS; POPMUPOBAHUE HABBIKOB MAaTEMaTHYECKOTO MCCIICIOBAHUS SBJICHUN 1 TIPOIIECCOB, CBI3aHHBIX C
SKOHOMHKOM.

OcHoBHbIE 321241 OCBOCHHS TMCHHUIIJIMHbI:

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

- (pOpMI/IpOBaHI/Ie HAaBBbIKOB ITOCTAHOBKHW MAaTeMaTHU4Y€CKHN q)OpMaJII/IBOBaHHBIX 3aa4 U HaAXO0XIACHUA HUX
peuicHus ¢ TOMOIIBIO MOAXOAANICTO MATCMATHYCCKOTO HHCTPYMCHTApPUsI,

- - q)OpMI/IPOBaHI/Ie CUCTEMBI OCHOBHBIX HOHHTHﬁ, HUCIOJIB3YCMBIX JI1 OIMCAaHUA BaXKHEUIIINX
MaTEeMaTNU4YCCKUX MOI[CHGfI U MaTCMAaTUYCCKUX MCTOO0B, PACKPBITUC B3AUMOCBA3H DTUX HOHHTI/IP'I;

- opMHUpOBaHUE HABBIKOB CAMOCTOATEILHON pabOThI, OpraHU3aIMH UCCIICI0BATEIbCKON paboThL. Y

2. MECTO JUCIHUAIIJIMHBI B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Hucrunmaa «Maremaruka; 38.03.01 - Dxonomuka; byxrantepckuit yder u craructuka; (OPI'OC3++);»
HaxoauTcs B oOs3arenbHOM yacth b1.0 ydeOHoro mnaHa mo HampabieHuto moarotoBku — 38.03.01
OxoHoMHKa. JlucuuminHa uzyvaercs B 1, 2 cemecrtpax.

3. TPEBOBAHUA K YCJIIOBUSAM PEAIN3AIIUU JUCIUIIVIMHBI (ITIEPEYEHD
IIVIAHUPYEMBIX PE3VJIBTATOB OBYUYEHMUS 110 JUCHUITVIMHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH PE3YJIBTATAMH OCBOEHUSI OBPA3OBATEJILHOM ITPOI'PAMMEI)

W3yueHne paHHOW JUCHMIUIMHBI HAlpaBleHO Ha (QOPMUPOBAHME Yy OOYYaIOUIMXCS —CIEAYIOIINX
KOMIIETCHI[UH, COOTHECEHHBIX C MHIUKATOPAMU J1OCTHKEHUS KOMIICTCHIUM:

Ilepeuenn
IIAHMPYEeMBIX
Kon HNuaukaropsl py
PesyabTarsl ocBoenus: OII pe3yJIbTaToB
KOMIIeTeHIN U KOMIIeTeHII U
0o0y4eHHs MO
AUCHUIINHE




OIIK-2

Crocoben
coop,

CTAaTUCTUYECKUN

OCYILECTBIIATD
00paboTKy u
aHaJInu3

JaHHBbIX, HGOGXO,Z[I/IMBIX JJIA

peLeHus

IIOCTaBJICHHBIX

OKOHOMUYCCKHX 3a1ad,

N-10I1K-2 Ocymectpuser coop,
00paboTKy U CTaTUCTUIECKUI
aHaJIN3 JAHHBIX, HEOOXOAUMBIX IS
peuICHr MOCTABJICHHBIX
3KOHOMHNYCCKUX 3a4a4

3HATh: -
OCHOBHEIC
MTOHSATHS
MaTeMaTH4e-CKOT
0 aHaJIM3a,
JIMHEMHOM
anreopsl,
aHATUTHYCCKOM
reOMETpHH,
TEOpUH
BEPOATHOCTEH,
HCTIOJB3YEMBIX
s coopa
JIAHHEBIX,
HEOOXOIUMBIX
JUTS peleHust
IMOCTAaBJICHHBIX
SKOHOMHYECKHX
3a/1a4; YMETh: -
MPUMCHSITh
OCHOBBI
MaTeMaTH4e-CKOT
0 aHaJIM3a,
JIMHEMHOM
anreopsl,
aHAJTUTHYCCKOM
reOMETpUH,
TEOpPUH
BEPOATHOCTEH,
HCTIOJB3YEMBIX
s coopa
JIAHHEBIX,
HEOOXOIUMBIX
JUTS peleHust
IMOCTAaBJICHHBIX
SKOHOMHYECKHX
3aJ1a4; BIIAJICTh: -

HaBLIKAMHU
MIPUMEHECHUS
0a30BOro
WHCTPYMEHTApUS
MaTeMaTHIECKOro
aHalu3a,
JIMHEMHOM
anreOpsl,
aHa-JIMTHYECKOM
reOMETpUH,
TEOpPUH
BEPOATHOCTEH,
HCTIOJB3YEMBIX
s coopa
JIAHHEBIX,
HEOOXOIUMBIX
JUTS peleHust
IMOCTAaBJICHHBIX
SKOHOMHYECKHX
3a]a4;




N-5011K-2 Mcnonb3yeT METObI
cbopa, 00pabOTKU U aHAIIK3a
JAHHBIX, HEOOXOUMBIX IS
pEIIeHHUs TOCTABICHHBIX
SKOHOMHUYCCKHUX 33134

3HATh: - METOJbI
MaTeMaTH4eCKOTO
aHaIu-3a,
JIMHEHHOM
anreopsl,
aHAJIMTH-YECKOM
T€OMETPHUH,
Teopuu
BEpO-ATHOCTEM,
UCIIONTb3yEeMbIE
it 06paboTKH
TaHHBIX,
HEOOXOIUMBIX
IUISL PeIeHuUs
IMOCTAaBJIEHHBIX
SKOHOMHUYCCKUX
3a/1a4; yMeTh: -
MPUMCHSITh
METObI
MaTeMaTH4eCKOTO
aHajmu3a,
JIMHEHHOM
anreOpsl,
aHATUTHYE "CKOM
T€OMETPHUH,
Teopuu
BEPOSITHOCTEMN
it 00paboTKH
TaHHBIX,
HEOOXOIUMBIX
IUISL PeIleHuUs
IMOCTAaBJIEHHBIX
SKOHOMHUYCCKUX
3aja4; BIIaJICTh:
HaBLIKAMHU
paboThI ¢
MeTOoAaMu
MaTeMaTH4eCKOTO
aHajmn3a,
JIMHEH-HOM
anreOpsl,
aHAJTUTHYCCKOM
T€OMETPHUH,
Teopuu
BEPOSITHOCTEMN
it 00paboTKH
TaHHBIX,
HEOOXOIUMBIX
IUISL PeIeHuUs
IMOCTAaBJIEHHBIX
SKOHOMHUYCCKUX
3a71a4

4. OPTAHU3ALIUA OBPA3OBATEJIBHOI'O ITPOLHECCA JJIAA UHBAJIMAOB U JIUL C

OI'PAHUYEHHBIMH BO3MOXHOCTAMM 3/10POBbS




OOydeHre TO JUCIHUIUIMHE JIHI, OTHOCSIIMXCS K KaTerOpud WHBAIHIOB, W JUI] C OTPaHUYCHHBIMU
BO3MO)KHOCTSIMU 37I0POBBSI OCYILECTBIIIETCS C YYETOM OCOOEHHOCTEH MCUXO(U3MYECKOro pa3BUTHS,
WHAVNBUIYATbHBIX BOBMOKHOCTEH U COCTOSHUS 37J0POBBS TAKUX 00yUYaIOLTUXCS.

B ciiydae BO3HUKHOBEHHSI HEOOXOJUMOCTH OOYUYESHHMS JIMLl C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU 3/I0POBbsSI B
YHHUBEpCHUTETE MpelyCMaTpUBACTCS CO3IaHUE CIEIMATIBHBIX YCIOBUN, BKITIOYAIOIIUX B C€0sl MCTIOIb30BaHNE
CHEIHMAbHBIX 00pa30BaTeNbHBIX MPOTpaMM, METOAOB BOCHUTAHUS, IUJAKTUYECKUX MAaTEPHUAIIOB,
CHEIHMAIbHBIX TEXHUYECKUX CPEICTB OOYYEeHHS KOJUIGKTUBHOTO W WHAMBHIYaJLHOTO IMOJB30BaHUS,
NPEOCTABICHUE YCIYyT acCHCTEHTa (TIOMOIIHMKA), OKa3bIBAIOIIETO OOy4aromuMcs HEOOXOAUMYIO
TEXHMYECKYI0 TIOMOIb, TMPOBEIECHUE TPYNIOBBIX U WHIUBUAYATbHBIX KOPPEKIIMOHHBIX 3aHSATHH,
obecriedeHrne JNOCTyna B 3[JaHMS YHHUBEPCUTETa M Jpyrue YCIOBUS, 0e3 KOTOPHIX HEBO3MOXKHO WIIU
3aTPyAHEHO OCBOCHHME 00pa30BaTEIbHBIX MPOrpaMM OOYYAIOLUIMMHCSA C OTPAHUYECHHBIMU BO3-MOXKHOCTSAMU
37I0POBBSI.

[Ipu monmyyeHMH BbICIIETr0 0Opa3oBaHUS OOYYAIOUIMMCS C OTPAHUYCHHBIMH BO3MOKHOCTSIMHU 30POBbS
NPEIOCTaBIAIOTCA  OecryiaTHO  y4yeOHasi JMTepaTypa, a TakkKe YCIYyTrd CypIONEpEeBOAYHKOB U
TUQIIOCY PIOTIEPEBOTUHKOB.

C yueroM O0COOBIX TOTPEOHOCTEH OOyYaAOIMUMCS C OrPAaHUYCHHBIMH BO3MOXKHOCTSMHU 37JOPOBBS
o0ecreynBaeTcs MPeOCTaBICHHE YUCOHBIX, ICKIIMOHHBIX MAaTEPHAIOB B AJIEKTPOHHOM BHJIE.

5. OBBEM JIUCHUIIJIMHBI B BAYETHBIX EUHULHAX C YKASAHHUEM KOJIMYECTBA
YACOB, BBIJIEJIEHHBIX HA KOHTAKTHYIO PABOTY OBYYAIOIIUXCS C
MPEIIOJABATEJIEM (IIO BUJAM YUYEBHBIX 3AHATHI) 1 HA CAMOCTOATEJBHYIO
PABOTY OBYYAIOIIUXCH

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

6. COIEP)KAHUE YUEBHOM JUCIIUILINHBI

Conep:xaHue IMCUMILUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM ¢ YKa3aHHeM OTBeJIEeHHOI0 Ha HHX
KOJINYeCTBA YaCOB U BHA0B Y4eOHbIX 3aHATHI

6.1. Ounas ¢popma o0y4yeHus

Ne i/t HawnmeHoBanwme pasena TUCIUATIIAHBL

Jlek1IMOHHEBIE 3aHATHA
IIpakTuueckue
3aHATUS
CaMocrosTenpHas
pabora

1 [OcHOBBI BeKTOPHOH M THHEHHOM

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 |Marpuiibl U 1ecTBUS HaJl HUMU.JMarpuiibl,
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 XapaKTEPUCTUKU CITyYalHBIX
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.
T'eomeTprueckoe pacrpeneseHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJlbHasl KpuBasi. BeposTHOCTE nonananus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTH 3a/JaHHOTO OTKJIIOHEHUS.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.

nUTOIro

68

102

226

3auer

IK3aMeH

36

HToro mo tucHuIInHe

432
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1 |OcHOBBI BEKTOPHOM U TMHEWHOU

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 |Matpuiisl u aeiicTBust Hag HUMU.MaTpuisl,
UX BUABIL. JlecTBHS HaJ MaTpUIIaMM.
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 XapaKTEPUCTUKU CITyYalHBIX
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.
T'eomeTprueckoe pacrpeneseHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJlbHasl KpuBasi. BeposTHOCTE nonananus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTH 3a/JaHHOTO OTKJIIOHEHUS.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.

0,5

12
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1 |OcHOBBI BEKTOPHOM U TMHEWHOU

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 |Matpuiisl u aeiicTBust Hag HUMU.MaTpuisl,
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 XapaKTEPUCTUKU CITyYalHBIX
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.
T'eomeTprueckoe pacrpeneseHue.
HopManbHblii 3aK0H pacpenesieHus,
HOpMaJlbHasl KpuBasi. BeposTHOCTE nonananus
B 33JIaHHBI UHTEPBAJ HOPMAJIbHOU
CITy4ailHOM BeIWYuHbI. Bbruuciexnue
BEPOSITHOCTH 3a/JaHHOTO OTKJIIOHEHUS.
IIpaBuno tpéx curMm. [lokazareapHoe
pacupeneneHue. 3aKOH paBHOMEPHOTO
pacrpeeseHrs BEpOATHOCTER.

HUTOIo 38 42 316
3auer

IK3aMeH 36

HToro mo gucunniinHe 432

7. ®°OPMbI TEKYIIEW, TIPOMEXYTOYHOM ATTECTAIIAU
Marpunsl u neictsus Haa HUMUA.fMarpunsl, ux BUAbL. J[eWcTBUSA Haj MaTpuLaMu. TpaHCIIOHHpPOBaHUE
Marpull. Pemenne s5kKOHOMUYECKUX 3a/1a4 C TOMOILbK MaTpuLy:

- Kontponbnas pabora

Cucrembl JIMHEHHBIX anreOpandeckux ypaBHeHHN.YOCHOBHBIC TOHATHS W omnpeneneHus. Kmaccudukamms
CUCTEM JIMHEWHBIX aJIreOpandecKux ypaBHEHUH. MaTrpuyHas 3alich CUCTEMbI JIMHEWHBIX anreOpandecKux
ypaBHeHul. Teopema Kponekkepa-Kanemmu. Pemienne cucrem TUHENHBIX ypaBHEHH MetoaoMm Kpamepa,
lNaycca u marpuunbiM. Pemienue npukinaaHbix 3aaaq.:

- Konrponbnas pabora

Kpussie Broporo mopsaka.OOmee ypaBHeHHE KpuBOH Broporo mopsaka. OkpyxHocTb. KanoHmueckoe
YPaBHEHHE OKPY)KHOCTH. OJUIMIIC KAaHOHMYECKOE YpaBHEHHME JIIIMICA. OKCLEHTPUCUTET DIUIMIICA.
I'unep6ona. Kanonnueckoe ypaBHEHHE THIEPOO0IIbl. DKCHEHTPUCUTET TUIIEPOOIBI. ACUMITOTHI THIIEPOOIIBI.
[Tapabomna. Jlupexkrpucsl mapabombL.y:

- Kontponbhas pabora

IIpenen wu wHenpepbiBHOCTh (ynknun.y Ilonsarue mnpenena ¢ynkuuu. TeopeMbl o0 Tmpenenax.
Maremarnueckue Heonpenen€éHHoCcTU. IIepBrIil 1 BTOpO# 3aMmeuarenbHble Tipeaensl. [Ipunoxenus yucna e
B 2koHOMmHKe. HempepwsiBHOCTh (yHKImu. Touku paspeiBa m ux kiaccudukamus. CoicTBa (QyHKIIHIMA
HEMPEPBIBHBIX HA OTpe3Ke.:

- Konrponbnas pabora



Huddepenunanbaoe ucuncienue GyHKUUU onHoi nepemenHoi.IlpousBoanas u nuddepeniman GyHkuuu
OHOW mepeMeHHOM.Y3anaun, NpUBOAIIME K MOHATUIO IMpou3BoAHOW. OmperneneHue NPOU3BOIHON U
middepernrana QyHKIUH, WX TEOMETPUUYECKHMM M MeXaHHYeCKHil  cMbIcibl. [lpaBuia HaxoXaeHus
Npou3BOAHONM U muddepeHnuana. Tabnuma NPOU3BOAHBIX OCHOBHBIX AIEMEHTApHBIX (YHKLIHUH.
[TpousBognast cioxuHoit Qynkuu. Jlorapudpmuueckoe nuddepenponanue. JJuddepennuponanue
byHKkuuMii, 3a0aHHBIX HesaBHO. [Ipon3BoaHbIe U qudQepeHIrabl BBICIINX MOPSIKOB.:

- Kontponbnas pabora

[Ipunoxxenuss npous3BoAHOM B 3KOHOMHKE.fMcnoNb30BaHME TIOHATHS MPOU3ZBOIHOW B IKOHOMHUKE.
DnacTUIHOCTh PYHKITUN.Y:

- Konrponbnas pabora

Onpenenennbiil nHTErpas.JOnpeneneHHbIi HHTETpall Kak NpeAesl UHTerpaabHol cyMMbl. ['eoMeTprueckuil
u (usnyeckuii cmbica ompeneneHHoro uHrerpana. § CpoiicTBa ompeneneHHoro uHTerpana. ®opmyna
Herotona-JleiiOnnma. 3ameHa mepeMEHHOH B oOmpeneieHHOM HHTerpane. HecoOCTBeHHBIE HMHTETpaIbl.
[IpunoxeHus onpeneneHHoro nurerpaia.y:

- Kontponbhas pabora

YacTHble NpOM3BOAHBIC, MOJHBIE AupdepeHnnansl U UX npuiokeHus.JHacTHble NPOU3BOIHBIE U
muddepeHnran, UX TeOMETPUUYECKUM cMbIcH.  YacTHble MPOM3BOAHBIE W OU(QepeHIHaIbl BBICIINX
MOPSAKOB. DKCTPEMYMBI (QYHKITUH JBYX MEpeMEHHBIX.:

- Kontponbhas pabora

@OynkimonanbHbie psaabl.y [ToHaTHS GyHKIMOHATBHOTO U CTETIEHHOTO psifoB. Teopema AGens. MHTepBan u
panuyc CXOAMMOCTH CTereHHoro psfa. Psaner Telnopa u Maknopena. Pa3noxxenue (GyHKUIUN B CTENEHHOM
psa. IpunoxxeHus psiioB K NPUOITMKEHHBIM BHIYUCICHUAMY:

- YCTHBIN onpoc

TeopeMbl COXEHUST W YMHOXKEHHE BeposiTHOcTeil.fTeopema CIOKEHHS BEPOATHOCTEH HECOBMECTHBIX
coOpITuii. TeopemMa CIIOKeHUs BEPOATHOCTEH COBMECTHBIX COOBITHI. 3aBUCUMBIC U HE3aBUCHMBIC COOBITHS.
Teopema yMHOXEHUST BEpOSTHOCTEH HE3aBUCUMBIX COOBITHH. YCIIOBHAsI BEPOATHOCTh. TeopeMa YMHOKECHHSI
BEPOSITHOCTEH 3aBUCHMBIX COOBITHI. BEpOATHOCTh HACTYIUICHHUS XOTS ObI OAHOTO COOBITHSA.Y[:

- Konrponbhas pabora

UucnoBble XapaKTEPUCTUKH  CIIy4aWHbIX BEIMYUH.JUHUCIOBBIE XapaKTEpPUCTHUKH. XapaKTEPUCTUKHU
MOJIOKEHUs. XapaKTepUCTHKUA paccessHua. MareMarndyeckoe OXKHUJIaHWE HCKPETHOW W HENpephIBHOU
CllyyallHbIX BeIMUYMH. MaremMarndyeckoe OXHIaHME 4YHCIa TMOSBIECHUH COOBITHS B HE3aBUCHUMBIX
ucnbiTaHusAX. CBOMCTBA MaTEMaTUYECKOTO OKUAaHU. Jlucniepcust IMCKPETHON U HENPEPHIBHOM CITy4ailHBIX
BeMMYMH. Jlucnepcus dncia MosiBIEeHUs COOBITUS B HE3aBHCUMBIX HcCHbITaHMSIX. CBOMCTBAa TUCHEPCHH.
CpenHee KBaipaTUYECKOE OTKJIOHEHUE.|:

- Konrponbnas pabora

IIpomexyTouyHas arrectanus - 3a4deT; JK3aMeH.

8. YueOHO-MeTOAMUYECKOE 00ecneYeHne TUCIUIINHbI

8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEIHLHON Y4eOHOM JJUTEPATYPbI, HEOOXOAMMOI /1151 0CBOCHUSA
AUCHUTLIUHBI

8.1.1. 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,
JTUCTIEPCUOHHBIN aHau3 : y4eo. mocooue / bormanoa M.I.,Crapoxkunosa O.B. - Camapa : U3n-Bo
I[II'YTU, 2015. - 108 c.— URL: https://lib.rucont.ru/efd/319636.— Pexxum noctyma: 9bC "PykonT" : mo
noanucke.— TEKCT : ANEKTPOHHBIN.

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. DneMeHThl TeOpuu BEPOATHOCTENH U MAaTEMaTUYECKOM CTaTUCTUKH (TEOpUS U 3a0a4H)
yuebHoe nocobue / P. K. Pomanosckuii, A. M. PomanoBckas. - Omck : Poccuiickuii rocyaapcTBeHHBIN
TOProBO-3KOHOMUYECKUH yHUBepcuTeT, 2012. - 189 c.— URL:
http://ebs.rgazu.ru/index.php?q=node/3492.— Pexum nocryna: ObC "AgriLib": ans aBrop.
OJIb30Baresie.— TEKCT : 3JIEKTPOHHBIN.

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"

: IO MOANHUCKEe.— TEKCT : AJEKTPOHHBIMN.

8.1.2. JlonosiHUuTeIbHASA JIUTEPATYPaA

Tonbrmena, Cemiana [1aBinoBHa (KaHIMIAT MEIAarOTMYECKUX Hayk). Maremaruka : y4ye0. mocoOue Juist
CTYICHTOB IEPBBIX KypcOB OHOJ. HampaBleHUH OakanaBpuaTa arpap. By30B O4H. GOpMbI 00yueHHs : B 2 ..
Y. 2 : UnTerpanbHOe ucuncienne QyHKIUi oqHoi nepemennoi. Yucnossie psaasl. JJuddepennmranbabie
ypaBHeHwus. - 2019. - 116 c..— URL: http://195.206.39.221/fulltext/i 031382.pdf.— Pexxum nocrymna:
OnekrponHas oubnnoreka Upkyrckoro FAY.— Tekct : HemocpeacTBEHHBIN.

Hetidensa E. B. Briciias maremarnka : COOpHUK TECTOBBIX 3aaHUN JJIs CTYICHTOB
CEJIbCKOXO3SIICTBEHHBIX BBICIINX YueOHbIX 3aBenenuit / Heiidensn E. B., Jlanunosa H. I. - OpenOypr :
OpenOyprckmii ['AY, 2014. - 202 c.— URL: https://e.lanbook.com/book/134513.— Pexum noctymna: 9bC
"JIAHB" : no noanucke.— TeKCT : AIEKTPOHHBIH.

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..— :.

8.2. Ilepevenn pecypcoB HH(POPMALMOHHO-TETEKOMMYHHKANMOHHOI ceTH HTepHET, HEO0X0AUMBIX
JJIS OCBOCHM S JUCUMIIIMHBI

1. http: //www.math.ru —MaTeMaTH4eCKuii cCaiiT, B OMOIHOTEKE KOTOPOTO MPEACTABICHBI TOJIHOTEKCTOBBIC
KHUTH TI0 KOMOMHATOPUKE ¥ TEOPHH BEPOSITHOCTEH.

2. http: window.edu.ru/ window- uadopmarmonnas cucrtema «EnMHOE OKHO J0CTyIa K 00pa30BaTeIbHbIM
pecypcam», B OHOIMOTEKE KOTOPOM TIPEACTABICHBI MMOJTHOTEKCTOBBIC HCTOYHUKH 1O BCEM OCHOBHBIM
paszenaM MaTeMaTHKH.



8.3. IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOT Ui, HCII0JIb3yeMbIX IIPH OCYLECTBICHHH

00pa3oBaTeJibHOIO Mpolecca no AMCHUIINHE
Ne n/mt Hamvetosarne nporpaMMHoro Horosop Ne, nara, opranuzanus
o0ecrieueHus
JInueH3noHHOE MporpaMMHOE o0ecTedeHre

1 AbbyLingvo 12 Akt Ha nnepegauy npaB H-0005792 ot 08.06.2011 roga
2 Microsoft Office 2010 Akt Ha nepenauy npas H-0005792 ot 08.06.2011 rona
3 Kaspersky Business Space|AxT Ha nepenady npas H-0005792 ot 08.06.2011 rona

Security Russian Edition

CB00OOIIHO pacIpoCTpaHsIeMOe MPOTPAMMHOE 0OecIIeueHIEe

1 Google  Chrome 86.X|CBoOoaHO pacnpoctpansemoe [10

(BeO6-Opay3ep)
2 OIIC «Cucrema ['apanT» CBoOonHO pacnpoctpansiemoe [10
3 Mozilla Firefox 83.x CBoboaHO pacnpoctpansiemoe 110
4 Opera 72.x CBobonHo pacnpoctpansiemoe [10
5 Adobe Acrobat Reader DC  |CBoGoano pacnpoctpansemoe [10

9. OIIMCAHUE MATEPHUAJIbHO-TEXHUYECKOWM BA3bl, HEOBXOJIUMOM JIJIs
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOHECCA 11O JUCIUITJIMHE

HanmenoBanue 000py10BaHHBIX
y4eOHBIX KAOMHETOB, JJAOOpaTOpuil 1
Ip. OOBEKTOB ISl TIPOBEICHHS
Y4eOHBIX 3aHATHIA

OcHoBHOe o0opynoBanue | @opma UCIIOIB30BaAHUS

Cnenuanu3upoBaHHAsS YueOHas ayIUTOpUs
Me0elb: CTOJIbl yYeHUYECKHE - | 115 MIPOBEICHUS
18 wt., cTynbs — 33 WIT, CTOM [3aHATUM JIEKIIMOHHOTO
npernoaaBareis - 2 IIT., CTYI |THUIIA, 3aHATUM
mpernojaasarens - 2 HIT., [CEMHUHApCKOTO  THIIA,
TpubyHa - 1 1T, [IOCKa.|KypCOBOTO
TexHuueckue CpEICTBA |IPOCKTUPOBAHUS

1 Mononexusrii, aya. 303 oOyuenus: TteneBu3op LED|(Beimomnenue

DEXP - 1 mrT., mMoOuibHas |KypCOBBIX pabor),
HamojbHasT  CTOMKa  Arm |TpyNIOBBIX u
Media PT-STAND-8. |uHAMBUAYaTbHBIX
Y4eOHO-HaIIsAIHBIE TTOCOOUS: | KOHCYITBTAIIHH,

MAaKeThI TPOEKTOB. TEKyIIero KOHTPOJIA H
MIPOMEKYTOUHOMN
aTTecTaluu.




Mononexusliii, aya. 272

CrenmanusupoBaHHas
MeOeb: CTOBl YYCHUYECKHE -
8 T, cTynbs - 16 wrt., 10CcKa
MapkepHas - | 1T, 1g0cka
MenoBas - 1 mr.
Y4eOHO-HaIIsIHBIE TOCOOUS.

YuebHast ~ ayAuTOpHS
IS MIPOBEIACHUS
3aHATUN JICKIIMOHHOIO
THIIA, 3aHATUH
CEeMHHApCKOTO  THIIA,
TPYIIOBBIX u
WHJUBUTyAJIbHBIX
KOHCYJIbTallUM,
TEKYILET0 KOHTPOJIS U
IIPOMEKYTOYHOU
aTTeCTalluu.

MornonexHsbiit, ayn. 263

Cneuuanu3upoBaHHAs
Me6enb: cton - 60 mrT., CTy -
120 mwr., Tpubyna - 1 miT,
JIocKa MeJioBas - 1 mT., Jocka
MapkepHas - | mr.
Texunueckue cpencTna
oOydeHus: MYJbTUMEINA
npoektop Epson - 1 .
YyeOHO-HarIAAHbIE T0OCOOMSL.
Crucok I1O Ha xommbroTEpE:
Microsoft Windows 7,
Microsoft Office 2010,
LibreOffice 6.3.3, Adobe
Acrobat Reader, Mozilla
Firefox, @ Opera, = Google
Chrome.

YueOHas ayIuTOPUS
JUIs MIPOBEICHUS
3aHITHHU  JIEKIIMOHHOI'O
THIIA, 3aHATHI
CEMUHApCKOT0  THIIA,
IPYMIOBBIX u
WHAUBUIYaJIbHbBIX
KOHCYJIbTallUM,
TEKyIIEro KOHTPOJIA H
MPOMEKYTOUHOMN
aTTecTaluu.

10. PABPABOTYUKH

Jlouent

Marematuka

MapTeiHEHKO A.
.

(y4eHast CTEIICHB)

(3aHMMaeMas JOJKHOCTD)

(MecTo pabOTEI)

[TporpamMma paccMoTpeHa u 0100peHa Ha 3aceaHnu Kadeapbl MaTeMaTHKU

[Tpotokon Ne 7 ot 7 mapta 2024 1.

3aB.xadenpoit

(®MO)

/OBunaaMKOBa H.U./




