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1. O6nacTtb NPUMEHEHUA N HOPMATUBHbIE CCbINKU

Hacrosmas nporpamma y4eOHOM IUCHUIUIMHBI YCTaHABINBAET MUHUMAaJIbHbIE TPEOOBaHUS K
3HAHUSAM U YMEHUSM CTYJICHTa U ONpEeessieT CoepKaHue U BUIbI YU€OHBIX 3aHATHHA U
OTYETHOCTH.

Nzyuenue kypca «MaTtematuka» He TpeOyeT npeIBapuTeIIbHBIX 3HAHUHN, BBIXOASIINX 33 PAMKU
MpOrpaMMbl 00111e00pa30BaTENbHON CPETHEH HIKOIMbI.

IIporpaMma npenHazHaueHa Jyisl IpenoiaBaTesnei, BeAyIX JaHHYIO JUCLUILIMHY, Y4eOHBIX
ACCUCTEHTOB M CTyJeHTOB HampasiaeHus 080200.62 MeHepKMEHT OAr0TOBKH OaKkaiaBpa,
cnenuanu3anus "'ocyaapcTBEHHOE U MyHULIMIIAJIbHOE yIIpaBIeHHe" .

[IporpamMma pa3paboTaHa B COOTBETCTBUU C pabOYMM y4eOHBIM IJIAHOM YHUBEPCUTETA IO
Hanpasienuto 080200.62 MeHeKMEHT NOArOTOBKH OakalaBpa, CrieualIn3aIis
"["'ocymapcTBEHHOE U MYHUIIUMIIAJIBHOE yIIpaBJjieHHE .

2. Llenn ocBoeHMA ANCLUNNUHbI

HensiMu ocBOeHUsT TUCHUTITUHEI «JIMHeHas anreOpa 1 MaTeMaTUYECKUN aHATIN3Y SBIISIOTCS
-opMupoBaHue y CiymiaTreaeil BBICOKOM MaTeMaTHYeCKOU KyJIbTYpPhI
-OBJIJICHUEC OCHOBHBIMH 3HAHHSIMH TI0 MAaTEMaTHUKe, HEOOXOIUMBIMH B MPAKTHYCCKON
SKOHOMMYECKOH 1eATeTbHOCTH
-pa3BUTHE JIOTHYECKOTO MBIIUICHUS U YMEHHUS ONEPHPOBATH a0OCTPAKTHBIMU OOBECKTAMH,
MIPUBUTHE HABBIKOB KOPPEKTHOTO YHOTPEOJIEHUS MATeMAaTUYECKUX TMOHSATHUI M CHMBOJIOB Jis
BBIPKCHUS Pa3IMIHBIX KOJTUYCCTBEHHBIX U KAYECTBEHHBIX OTHOIICHHMA
-sICHO€ TTOHMMAaHHE MaTeMaTHYeCKOW COCTABIISIIONICH B 0OIIEi MOATOTOBKE CIIEIUATHNCTA B
00J1aCTH YKOHOMHKH U MEHEPKMEHTA.
-popMHUpOBaHNE TIEPBUYHBIX MPEJACTABICHUH 00 anreOpandyeckux MeETojax 00pabOTKH
JAHHBIX B COITMAIBHBIX HayKax
-popMupoBaHUE MEPBUYHBIX MPEACTABICHUI O BEPOSITHOCTHO-CTATUCTHUECKUX METOMaX,
MIPUMEHSIEMBIX B COITUAIBHBIX HAayKax
-3HAKOMCTBO CTYACHTOB C MPOCTEHIIMMU MPOTHO3HBIMH MOJEISMHU KaK TMpUMEpaMH
MPUMEHCHHSI MATEMATHIEeCKOTO aHAJIA3a

Jnsa peanusanuy IOCTaBICHHOW LEIW B XOA€ M3ydeHUsd Kypca «Maremaruka» pemiaercs
3ajjaya oOeCleyeHHs LIMPOKOro, OOIIEro M JOCTaTOYHO (DyHIAMEHTalIbHOTO MaTeMaTHYeCKOIro
o0pa30oBaHMs CTYAEHTOB JKOHOMHUYECKUX cleluanbHocTel. MDyHIaMEHTaIbHOCTh MOJATOTOBKU
BKJIIOYaeT B ce0d JOCTaTOYHYK OOIIHOCTh MAaTeMAaTHYEeCKUX TOHATHH M KOHCTPYKIMH,
00eCreurBaOIIy0 IUPOKUM CHEKTp MX NPUMEHUMOCTH, Pa3yMHYI0 TOYHOCTh (DOPMYIHPOBOK
MaTeMaTHYECKUX CBOMCTB MCCIIEYyEMbIX OOBEKTOB, IOTHYECKYIO CTPOTOCTh U3JI0KEHUs MpeaMeTa,
ONMPAIOIIYIOCS HA aI€KBATHBINA COBPEMEHHBIM MATEMATUYECKUH SI3BIK.

3. KomneTteHuuun oby4atrowerocs, hopmmpyembie B pesyrnbtaTte
OCBOEHUA AUCLUMNINHDbI

B pesynbrare nuzyyenus kypca «MareMaTuka» CTYJEHThI JOJIKHBIL:

-3HAaTbh U YMETH UCII0JIb30BaTh MaTeMaTHYeCKHUH arrmapar ajd peuICHUA TPUKIIaaHbIX 3a1a4
SKOHOMUKHU U YIIPABJICHUS;

-BJIaJICTh HABBIKAMU MaTeMaTHUeCKON ¢opManu3auy 3a1a4d, yMeTb IPUMEHSATh
HE00XOAMMBI MaTeMaTHUECKUI HHCTPYMEHTapuil IPH BHIOOPE M 0OOCHOBAHUH PEILICHHIA;

-UMCTh MMPEACTABIICHUEC O MAaTEMATUUCCKOM MOACITINPOBAHUA HpOCTGﬁIHPIX 3KOHOMHNYECKHUX
pobJIeM U CoJiepKaTeIbHO UHTEPIIPETUPOBATH MOJTydaeMble KOJTMYECTBEHHBIE PE3YNIbTaThl UX
penieHui;

-BJIaACTh HABbIKAMH CaMOCTOSITEIIbHOM pa6OTI>I U TIOCTOSIHHO MOIIOIHSITH CBOM YPOBCHb
3HAHHHU B CBETE COBPEMEHHBIX TCHICHIINM Pa3BUTH MaTEMaTUYECKOTO MHCTPYMEHTAPUS JJIs
PCHICHUA SKOHOMUWYCCKUX 3a/1a4 U 3aia4 YIIpaBJICHUS.



B PE3YIbTATC OCBOCHUA JUCHUIIJIMHBI CTYJCHT OCBAUBACT CICAYIONNEC KOMIICTCHIIUU:

q)OpMLI 1 MCTOAbI O6y‘lCHI/Iﬂ,

Kon no OcHOBHBIE NIPU3HAKH OCBOEHUS
CIIOCOOCTBYIOIIHE
KoMmnerenius dIroc/ (mokazarenu JOCTUKCHUS
(hOpPMHUPOBAHUIO U PA3BUTHIO
HnY pe3ynbpTaTa)
KOMIIETEHIIUU

CniocoOeH yuuThes, CK- b 1| Iloka3zaTenem 0CBOCHHS SABIAIOTCSA Jlexuuu, ceMuHapcKue
pHOOPETATh HOBBIE OLEHKH TEKYILIETro, IPOMEKYTOYHOIO | 3aHATHSA, JOMALIHUE 3a1aHHs
3HAHHS, YMCHUS U UTOTOBOT'O KOHTPOJIS

3
CniocobeH pemaTh CK-b4 | Iloka3areneM 0CBOEHUS SBIAIOTCA Jlexuuu, ceMuHapcKue
po0JIEMEI B OLEHKH TEKYLIEro, IPOMEKYTOYHOIO | 3aHATHSA, JOMALIHUE 3a1aHHs
ACATCIIBHOCTH HA OCHOBEC
aHajM3a ¥ CUHTE3a
Cnoco0eH paboTats ¢ CK-b6 | IToka3arenem 0CBOCHUS SBILIOTCS Jlek1uu, ceMHHapCKUe

uH(pOpMaIKeil: HaXOIUTh,
OLICHUBATh U
UCIIOJIb30BATh
nHOPMAIIHIO U3
Pa3IUYHBIX UCTOUYHHKOB,
HEOOXOAUMYIO IS
pELICHUS HAyYHBIX U
npoeCCHOHATBHBIX 33124

OLIEHKH TEKYIIET0, IPOMEKYTOUHOTO
Y UTOTOBOT'O KOHTPOJIS

3aHATHA, JOMAIIHUEC 3alaHUA

4. MecTo AUCLMNNINHBbI B CTPYKTYpe obpa3oBaTenbHOM NporpamMmbil

Hacrosimas 1ucuuIinuinHa OTHOCUTCS K UKITY MarteMaTH4EeCKUX U C€CTCCTBCHHOHAYYHbIX

JTUCITUTIINH, 6a30Basi 4acTh, 00ECTIEYMBAIOIINX MTOJITOTOBKY OaKaIaBpOB.

OCHOBHBIC TTOT0KEHHUS JUCIUIIIMHBI JOJIKHBI OBITH UCITOJIb30BaHEI B JanbHEHIIIEM IIpHU U3YYCHUU

CJICAYIOMNUX AUCHHILINH

-9KOHOMHYECcKas Teopust ( MUKpo-1)

- JKOHOMHYECKast Teopus ( Makpo-1)
-9KOHOMHYECKas TeOpust ( MUKPOIKOHOMHKA-2)
- JKOHOMHUYECKasl TeOpusi ( MAaKPOIKOHOMHKA-2)
-MOJIEJIMPOBAHUE U yIIpaBJICHUE

-METO/IbI aHAJIN3a TAaHHBIX U IKOHOMETPHUKA




5. TemaTtnyeckum nnaH yyebHon aMcumnivHbl 3a 1-n n 2-u moaynun

No Tena Aymutopubie yacel | CamocTtosTenbHas Beero
Jlekmun  [CemuHapsl pabora
1 JJ1eMeHThI JTHHeHHOi 8 10 50 63
ajaredpbl
11 JIuHElHbIE BEKTOPHBIE 1 5 1 15
MPOCTPAHCTBA
1.2 Marpurist 1 2 16 19
1.3 |CucteMbl IMHEHHBIX ypaBHEHHH 3 4 16 23
CoOcTBEeHHBIE BEKTOPHI U
14 cOOCTBEHHBIC 3HAYCHHS 1 2 6 9
MaTpHIIBL.
KonTponbHas pabota 2 2
9 MaTeMaTuqechm aHAJIN3. ) 8 8 1 59
DyHKuHU 01HOI NepeMeHHOM
@OyHKIMK OJHON IEPEMEHHOM,
2.1 OCHOBBI TEOPHH TIPELIEIIOB, 2 2 10 14
HEeNPEePhIBHOCTh
99 JudpdepennnansHoe A 4 18 2%
VICUHCTICHHE
2.3 MHTerpanbHOE NCUUCIIEHNE 2 2 14 18
MaremaTHyeckuil anajus.
3 DyHKIHT HECKOJIbKHUX 14 12 38 64
nepeMeHHbIX
@OyHKIMU HECKOTBKUX
3.1 IIEPEMEHHBIX, OCHOBBI TEOPUH 2 2 10 14
TPeJIeNoB, HEPEPHIBHOCT
DyHKIMN HECKOIBKHX
39 TNEPEMEHHBIX, 6 4 19 2
nuddepeHImanbHOe
VICUUCTICHHE
33 DKcTpeMyMbl (DYHKIUIA 6 4 16 2%
HECKOJIbKHX TIEPEMEHHBIX
WtoroBas KOHTposIbHAS paboTa
HUTOI'O 30 30 130 190




TemaTnyeckum nnaH yyebHon ancumnnunHbl 3a 3-n 1 4-n moaynu

Ha3Banue pasaciia

AyauTOpHBIE Yachl

CamocrosTenpHast
pabora

Bcero yacos

N Jlexunn | Cemunapst
4 Teopusi BeposiTHOCTEIH 20 19 72 111
4 HUctopus pa3Butus u OCHOBHI)IVC 1 1 ) 4
TIOHSATHS TEOPHU BEPOSTHOCTEH
BeposiTHOCTH ClTydaitHbIX
4.2 | cobObithii. OCHOBHBIE TEOPEMBI 2 3 10 15
TEOPUH BEPOSTHOCTEN
43 Wcnbrranus beprymum, hopmyna 1 5 10 13
bepuynnu
CrydaiiHple BEJNUYMHBI U HX
YHCIIOBBIE XapPAKTEPHCTUKH.
4.4 [IpumeHeHne 4YUCIOBBIX 2 4 10 16
XapaKTEPUCTHK B COLHAIBHO-
HKOHOMUYECKHX HCCIIEA0BAHMUAX
KontponbHas pabora 2 2
Haubonee yacto ucnonb3yemsie
3aKOHBI pacrpeieeHus
JIMCKPETHBIX U HETIPEPBIBHBIX
45 CITy4aiHBIX BEJTMYHH. 3 5 20 28
[IpumeneHne 3TUX 3aKOHOB JUIS
pEIIeHUs peaTbHbIX 33124
HKOHOMHUYECKOTO U
COLIOJIOTHYECKOTO XapakTepa
16 [IpenensHble TCOpeMIZI TEOpUH 3 5 10 15
BEPOATHOCTEH
MHoromepHas cirydaiiHas
4.7 BeanunHa.JInHEeHHbIN 4 2 10 16
K03 UITMEHT KOPpeIsILin
Kontponbhas pabota 2 2
5 JJIeMeHThl MATeMATHYeCKOi 10 1 59 29
CTATHCTHKH
5.1 JOcHOBBI BEIOOPOYHOTO METOIA 4 2 10 16
Toueunbie 1 UHTEpPBAIBHBIE
5.2 |oLEHKH apaMeTpoB reHepanbHON 4 4 24 32
COBOKYITHOCTH
5 3 [TpoBepka HEKOTOPBIX 5 5 2 31
CTaTHCTUYECKUX THIIOTE3
UTOI'O 30 30 130 190




6. POpMbl KOHTPOJA 3HAHUN CTYAEHTOB

[Ipu n3y4eHn TUCUMILIMHBI TPEAYCMOTPEHBI YETHIPE IPOMEKYTOUHBIX KOHTPOJIBHBIX
paboThl. DK3aMeH MPOBOJIUTCS B KOHIIE BTOPOTO U YETBEPTOro Moayis. [IpogomkuTensHOCTh
KOHTPOJIBHBIX pa0OT He npeBbiaeT 80 MUHYT, MPOAOHKUTEIBHOCTD dK3aMeHa He TpeBbImaet 120
MuHYT. [lepenucpiBaHe KOHTPOJIBHONW PabOThI MIIM HAlIUCAHUE KOHTPOJIBHOU paboThI B
JOTIOJIHUTEBHOE BPEMSI HE JIOITYCKAETC .

Tun dopma Moaynb
KOHTPOJISL | KOHTPOJIS 1234
Texymmii | Kortponsnas | 1) 1 | 1 | 1 | nucemenHas padora 80
paboTta MUHYT
Urorosslii | Dx3ameH 1 1 | nucemenHnas padota 120
MUHYT

6.1 Kputepumn oueHKM 3HaHUWN, HaBbIKOB

I[To Bcem hopmam OTIETHOCTH OIICHKH CTaBSTCS 10 10-0anbHOM MIKaIe, TPH TOM OIICHKH
MOTYT He OBITh I[EJIOUUCICHHBIMU, OKPYTJICHHE MPOBOUTCS JI0 MEPBOil U(PHI MOCIIe 3anAToil.
[Tpu BBHICTaBICHHH UTOTOBBIX OLICHOK MPOU3BOAUTCS OKPYTJICHUE 10 OJMKANUIIETO IIeJIOT0 Yrcia
(ecru mpoGHast yacTh oreHKH paBHa 0.5, TO OKpYyTJIEHHE TPOU3BOIUTCS B OOJIBINYIO CTOPOHY).
[lepeBon B 5-0anbHy!0 MIKaJly OCYIIECTBISIETCS COTJIACHO CIIEAYIOIIEMY MPaBUITY

0<Z <4 HeynoBIETBOPUTEIHHO

4<Z7 <6 yHOBIETBOPUTEIHLHO

6<Z <8 xopotio

8<Z <10 ommuHO.

AHaJIOTMYHAas 1IKaJla UCIIOIb3YETCS U 1JI1 UTOTOBOM OIIEHKH.

6.2 NMopsaok hopmMupoBaHMA OLLEHOK NO AUCLUNIIUHE

Kypc «MaremaTrkay COCTOUT U3 JIBYX HE3aBHCUMBIX dacTel «JIuHelinas anrebpa u
MaTeMaTHYeCKUi aHan3» U «Teopus BeposATHOCTEN». ATTecTalus 110 IEPBOM YaCTH ITPOBOJIUTCS B
KOHIIE 2-T0 MOJyJIsl, aTTeCTalUs 10 BTOPOM 4aCcTH MPOBOAUTCS B KOHIE 4-r0 Moayisl. CTyIeHT
HEaTTECTOBAHHBIN XOTs ObI IO OIHOM YaCTH Kypca SIBJISIeTCS HEaTTECTOBAHHBIM I10 KYpCY B LIEJIOM.

MeTtoauka nmoJjiyueHusi OeHKH o yacT «J/InneiiHas ajaredpa u MaTeMaTHYeCKHI
a”Haau3». HakorieHHas olleHKa 3a repBble JBa MOIYJIS MOJTy4yaeTcs 1o clieayromniel popmyie:
N1=0,5*K1+0,5*K2 rae K1 u Kz — omieHk# 3a nepByio U BTOPYIO0 KOHTPOJIBHYIO paboTy. MTorosas
OIICHKA 3a MepBhIe JIBa MOYJIS TTosrydaetcs o ¢popmyie: Z>=0,4*N1+0,6*E1 , rie Z> — utorosas
OLIEHKa 3a MepBbIe 1Ba MOy, E1 — OlleHKa 3a MepBYyIO SK3aMEHALMOHHYIO KOHTPOJIbHYIO paboTy B
KOHIIe BTOporo MoAysst. Eciu HakorieHHas OlleHKa MpeBbIIIaeT 8 6aioB, TO MpenoiaBaTeib
MMEET MPABO NMPEAJIOKUTH CTYJEHTY 3aCUUTATh €€ B KAUECTBE OLIEHKU 32 HTOTOBYIO KOHTPOJIbHYIO
palboTy U B Ka4eCTBE UTOTOBOH OLIEHKY.



MeToanka nojyuyeHusi OueHKHU mo 4yactu « Teopusi BeposiTHocTei». HakorieHHas
OLIEHKA 32 TPETUH U YETBEPTHIH MOAYJIN MOJTyYaeTcs 1o cleayromei popmyie:
N2=0,4*K3+0,4*K4+0,2*W rae Kz u K4 — o11eHKa 3a TPETHIO U YETBEPTYIO KOHTPOJIBHYIO padoTYy, a
W- ornieHka 3a CEMMHApPCKYI0 aKTUBHOCTbH B 3-4 Moayie. iToroBast oleHka 3a TpeTUH U 4ETBEPTHIN
Moayu nosryqaercs mo popmyne: Z4=0,4*N2+0,6*E> , rme Z4 — uTorosas oreHka 3a TpeTH U
4eTBEPTHI MOAYNH, E2 — OlLleHKa 3a BTOPYIO AK3aMEHALMOHHYIO KOHTPOJIbHYIO paboTy B KOHILIE
yeTBepToro MoAyis. Eciau HakomieHHas oleHKa npeBbliaeT 8§ 0aioB, TO MPEnoiaBaTelb UMEET
MIPaBO MPENTIOKHUTH CTYACHTY 3aCUMTATh €€ B KAUEeCTBE OI[CHKH 32 HTOTOBYIO KOHTPOJIbHYIO paboTy
U B Ka4eCTBE UTOTOBOM OIICHKY.

MeToauka moJiydeHus olleHKH M0 BceMy Kypcey. Mtorosas orneHka | mo Bcemy Kypcy
nosrydaetcst mo gopmyie: 1=0,5*Z>+0,5*Z4 npu BeimomHenuun ycnoBuii Z2>3 u Z4>3.

OreHka Ha mepecaaye 3K3aMeHa BBIBOJIUTCS TI0 TOM K€ METOAMKE, YTO U MIPH aTTECTAIMH T10
KaXXJI0# 4acTu Kypca.

[TepenucpiBaHrEe KOHTPOIBHOM paObOTH MPOMEKYTOYHOI'O KOHTPOJISI MIM HallMCaHUe
KOHTPOJILHON pabOTHI IPOMEXYTOYHOT'O KOHTPOJIS B JOTIOJIHUTEILHOE BpEMS HE JOMyCKAeTCsl.

7. CopepxxaHue AUCLMNIUHBI

Paszges 1. DiieMeHTHI JIMHEHHOM AJre0pbl 1 AHAJIUTHYECCKON reOMeTpHHU

Tema 1.1. 1uHelHbIE NPOCTPAHCTBA.

OmnpeneneHue U NpUMEPbI JIMHEWHBIX MpocTpaHcTB. BekTopel. JIlMHeiiHble omepanuu Haj
BeKTOpaMH. JIMHEHas 3aBUCUMOCTb UM HE3aBUCHUMOCTBH BEKTOpPOB. basuc, KOOpIMHATHI,
pa3MepHOCTh JIMHEWHOTO TpOCTpaHCTBA. Pasznoxenue BekTopa 1m0 6Oasucy. CkanspHoe
[IPOU3BEICHUE BEKTOPOB. BBIUMCICHUE CKAIAPHOIO NMPOU3BEIECHUS BEKTOPOB, 33JaHHBIX CBOUMH
KOOpIMHATAMH. BBIYKMCIIEHHE JUIMHBI BEKTOpPAa M PACCTOSHHUS MEXAY TOYKAMH. YTOI MEXAY
BEKTOPaMH.

Tema 1.2. MaTpuusbl.

Matpuibl 1 apupmMeTHIecKre onepanuu ¢ Marpuamu. OnpenenuTenu KBaJpaTHbIX MaTPHUIL
2-ro u 3-ro nopsakoB. CBoiicTBa onpenenuTeneil 1 cnocoObl UX BEIYUCIEHHS. DJIeMEHTapHbIe
HpCO6p330BaHI/I$I MaTpulbI. Panr cucremer BCKTOPOB, paHI’ MaTpHIIbl 1 CHOCOOBI UX BBIYUCIICHUS.

Tema 1.3. Cucrembl IHHEHHBIX YPABHEHU .

CucreMpl TMHEMHBIX HEOJHOPOAHBIX yYpaBHeHUN. Kputepuii coBMecTHOCTH. CHCTEMBI TMHENHBIX
OJIHOPOJIHBIX alredpandeckux ypaBHEHUM, TeOpeMa 0 pa3MEPHOCTH MTPOCTPAHCTBA PELLICHUH.
VYcnoBus CylecTBOBaHUS HETPUBUAIBHOIO PEIIEHUs OJHOPOJIHON CUCTEMBI JINHEUHBIX
anreOpandeckux ypaBHeHH. CTpyKTypa OOIIero pemeHnsi HEOJHOPOIHON CUCTEMbI JTMHEHHBIX
ypaBHEeHUH. PemieHne cucreM TMHEHHBIX anredpandeckux ypaBHeHui MetooM ["aycca u MeTojoM
Kpamepa. CymiectBoBaHrE U HAXOKIEHHE 0OpaTHOW MaTpPUIIbl, MATPUYHBIE YPABHEHHUS.

Tema 1.4. CoOcTBeHHbIE BEKTOPHI U COOCTBEHHbIE 3HAYEHUSI MAaTPHII.
CoOcTBeHHBIE BEKTOPBI U COOCTBEHHBIE 3HAUEHUS JINHEHHBIX ONEPaTOPOB.
[TprMeHeHue 3J1IeMEeHTOB JIMHEHHOM ainredpbl B 3KOHOMUKE: MoJielb JIeoHTheBa

MHOT'00TPaci€BOl SJKOHOMUKH, MOJENIb MEXTYHAPOAHON TOPTOBJIH.

Paznen 2. Maremartuyecknii aHaau3. @yHKIUN OJHON MepeMeHHO.



Tema 2.1. ®yHKIIMU OHOM NTePeMEHHOMH, OCHOBbI TEOPUH MPeEIeJI0B, HENMPEPbIBHOCTD.
[Mpenen Gpyakuun. OCHOBHBIE TEOpPEMEBI O Tipenenax. [lopsaok ManocTu. DKBUBAICHTHBIC
0eCKOHEYHO MaJible (PYHKIIUHN U UX UCTIOIb30BAHHUE MTPHU BHIYMCICHUU MPEEIIOB.
HenpepbiBHOCTS (hyHKITMU B TOUKE. HempephIBHOCTh CyMMBI, IPOU3BEICHUS U YaCTHOTO
HEMPEPBIBHBIX (PYHKIIMA, HENPEPHIBHOCTH CIOKHON QyHKIMH. TeopemMbl 0 PyHKIUAX,
HETIPEPBIBHBIX HA OTPE3KE: TEOpEMa O MPOMEKYTOUYHOM 3HAUCHUH, 1-51 ¥ 2-51 TEOpEMBI
BeiiepmTpacca.

Tema 2.2. InddepennuanbHoe ucuncieHmne.

[TpousBoaHas GyHKIMH B TOUKE, €€ T€OMETPUUYECKUN, GU3NUECKUN U SIKOHOMUYECKHIA
cMbici. Juddepennman GpyHkuuu.

[TpaBuna quddepeHunpoBaHns CyMMbl, TPOU3BEICHHUS U YACTHOTO ABYX (YHKIUH.
Jlorapudmuuaeckoe nuddepenmporanue. [IponsBoanas odpatHoii pyHkimu. Tabnuia
MIPOU3BOIHBIX OCHOBHBIX 3JIeMeHTapHbIX (yHKIuil. [IponsBoanas cnoxHol ¢pyHkiuu. HessHO
3amanHas QyHKIMS U ee auddepernupoanne. [IponsBoaHas GyHKINH, 3aIaHHOM
napamerpuuecku. [IoHATHE 0 MPON3BOAHBIX BBHICIIMX TOPSIKOB.

[Tpumenenne nuddepennnana Kk npuOIMKEHHBIM BbIYUCICHUSIM. [loHATHE 2TacTHYHOCTH
byHKIIY.

®opmymna Teitnopa ¢ octaTounbM wieHOM B hopme [leano. YcnoBus MOHOTOHHOCTH
¢bynkuii. JlokanbHbIe SKCTpEeMyMbI QYHKITHI, HEOOXOIMMOE U JJOCTATOYHOE YCIOBUE IKCTPEMYyMa.
OTpickaHue HanOOJBIIETO M HAMMEHBIIETO 3HAYeHUH (PYHKIMU Ha oTpe3ke. HanpaBnenue
BBINYKJIOCTH U TOYKH Tepernda rpaduka GyHKIuu. Boimykibie GyHKIIUN U TE€OpEMbI 00
HKCTpEMyMax BBIMYKIBIX (PYHKIMH. ACUMITOTHI KpuBbIX. OO0IIast cxema uccieoBanus GyHKIUN 1
MIOCTPOCHHUS UX TPAPHUKOB.

IIpunosxeHns NpoOU3BOJHBIX B SKOHOMUYECKON TEOPHH.

Tema 2.3. UnTerpajibHoe HCUHUCIEHHE.

[TepBoobOpazHas. HeonpeneneHHbIi HHTETpall U €ro cBoiicTBa. Tadmuia OCHOBHBIX
HEOIpeIeNIEHHBIX MHTETPAJIOB. 3aMeHa IEPEMEHHON B HEOTIPEIEIEHHOM UHTETpaJIe.
WNHTterpupoBaHue 1no yactsm.

3anava 0 BRIYUCIICHUH TUIONIA 1M KPUBOJIMHENHON Tpaneuuu. OnpeeneH bl HHTerpal u
ero cBorcrTea. TeopeMa 0 MPOU3BOAHON OIIPENEIEHHOIO HHTErpajla o IIEPEMEHHOMY BEPXHEMY
npeaeny. ®opmyna Herotona-JleliOnuiia. Beraucienne onpeaeieHHOro MHTETrpajia MeTOA0M
3aMeHbl nepeMeHHon. HTerpupoBanue no yactsaM. HecoOCTBEHHBIN HHTETpall.

Pasznes 3. MaremaTnueckuii anau3. ®yHKIMH HECKOJIbKUX NePEeMEHHbIX.

Tema 3.1. DyHKIIUM HECKOJIBKHX NePeMEHHBIX, 0OCHOBBI TEOPHH NpPe/1eJI0B, HENPEePbIBHOCTD.
Omnpenenenue GyHKIUU ABYX MepeMeHHBIX. [ eoMeTprueckast UHTEpIpeTanus GyHKINH
IBYX nepeMeHHbIX. JInHuu ypoBHs. O6001eHe Ha (YHKIUU TPOU3BOIBHOTO YUCIIA IEPEMEHHBIX.
[Tpenen u HenpepbIBHOCTH QYHKIMI HECKOJIBKUX MepeMEHHbIX. DOpMyINPOBKAa OCHOBHBIX
CBOWCTB (pYHKLMH, HENPEPHIBHBIX B 3aMKHYTOH OrpaHHYEHHON 00JacTH.

Tema 3.2. @yHKIIUM HECKOJIBKHUX NePeMEeHHBbIX, Tu( (epeHunaIbHOE HCYNCICHHE.

YacTtHble Mpou3BOIHbIE PYHKINNH MHOTUX IIEPEMEHHBIX U UX T€OMETPUUECKUI CMBICIT.
JuddepenunpyemMocTs PyHKIMI MHOTUX IEpeMeHHbIX. JocTaTouHOe ycioBue
muddepennnpyemocty. [lepsriii nuddepenpan GyHKINN HECKOIbKUX MIEPEMEHHBIX U €T0
NpUMEHEHHE B IPUOIMKEHHBIX BHIUMCIEHUAX. YacTHbBIE TPOU3BOIHBIE CIIOKHON (DYHKIIHU.

[TpousBoaHas o HampasieHuto. ['paanenT GyHKIUHN U ero cBoiicTBa. YacTHbie
IIPOM3BOJIHBIE BHICIINX MOPSAKOB. POpMyIUpPOBKa TEOPEMBI O IIEPECTAHOBKE MOPSIKA
muddepennmpoBanus. {uddepennmans Beicero nmopsaka. @opmyna Teitmopa mist GyHKIUMA
HECKOJIbKUX [TEPEMEHHBIX.



Tema 3.3. IkcTpeMyMbl (yHKIHMH HECKOJIBKHUX IIepEeMEHHbIX.

Heobxomumoe  ycimoBue 3kctpemyma. KBagparmunas ¢opma u  ee  Marpuia.
3HakoomnpeneneHnple  KBaapatuuHsle (Gopmbl. Kputepuit CunbBecTpa MMOCTOSIHCTBA 3HAKa
KBaapaTuuHOil (opmbl. JlocTaTOYHBIE YCIOBUS MakCUMyMa M MUHUMYyMa. Brpinmykibie QyHKuuu
MHOTHUX IEPEMEHHBIX. TeopeMbl 00 IKCTpeMyMaXx BBITYKIBIX ()YHKITHA.

Y cnoBHBINM SKCTpeMyM (YHKIIMHM MHOTHUX TIEpeMEHHBIX. MeTon MHOXuTeNneH Jlarpanka.
I'eomeTprueckas HHTEPIIPETALIUS HEOOXOIUMOT0 YCIOBHUS JOKAJIIBHOTO YCIOBHOTO 3KCTpPEMYyMa.
JlocTaTouHOE YCIIOBHUE JIOKATBHOIO YCIOBHOIO SKcTpeMyMa. Haxoxienne Hanbonbumumx u
HAaUMEHBIINX 3HAYCHUN (YHKIUN HECKOJIBKUX MEPEMEHHBIX B 3aMKHYTOW OIpaHUYEHHOI 00J1acTH.

@YHKIMY HECKOJIBKUX NIEPEMEHHBIX B 3a/1adyaX SKOHOMUKH. ONTUMU3ALMOHHbIE 3a7ja4l Ha
OCHOBE MPOU3BOJCTBEHHbIX PyHKIMA. [ToHATHE O METO/Ie HAMMEHBIIIUX KBAJPaTOB.

Paszneun 4. Teopusi BeposiTHOCTEH

Tema 4.1. I/ICTOPI/IH PAa3BUTUA U OCHOBHBLIC NOHATHUA TCOPUHA BepOﬂTHOCTeﬁ.

WHTyUTHBHBIE IIPEANIOCBUIKM TEOpPUM BeposTHOCTeW. [Ipeamer Teopum BEPOATHOCTEH.
Kpatkue ncropudeckue cBeieHus. Teopust BEpOATHOCTEW B HAYYHBIX MCCIEAOBAHUAX U B PEILICHUU
IIPAaKTUYECKUX 3a]1a4.

Ciy4aliHpIii SKCIEPUMEHT U €ro ONMCaHHUEe. DJIeMEHTapHble UCXOJIbl (COOBITHS) CIIydaifHOrO
AKCIIEPUMEHTA (BEPOSITHOCTHOE HpOCTpaHCcTBO). CiiydaliHOe CcOOBITHME Kak MOANPOCTPAHCTBO
AJIEMEHTapHbIX MCXOAOB CIy4alHOIO JKCIEPUMEHTa. PaBHOBO3MO>KHBIE AJIEMEHTapHbIE HUCXOJBI.
biaronpuaTcTByromue 3j1€eMeHTapHble UCXO0bl. POpMUPOBAaHUE MOAPOCTPAHCTBA AIEMEHTAPHBIX
HCXOJI0B B Pa3HBIX 3aJa4ax.

Knaccudukanus ciyyailHbIX COOBITHI: JOCTOBEpHOE, HEBO3MOXKHOE COOBITHS; COOBITHE,
IIPOTUBOMNOJIOKHOE JAaHHOMY COOBITHIO; COBMECTHOE M HECOBMECTHOE cOObITHS. JleHcTBUS Han
coObITHsIMH. AnreOpa coOwiTuil. JInarpammsl Diinepa-Benna. CpoiicTBa omnepauuil CloXeHUs U
ymHOXkeHus. [lpumepsl (opMHUpOBaHMS CIOKHBIX COOBITMM Ha OCHOBE HCXOJHBIX HPOCTHIX
COOBITHIA.

Tema 4.2. BeposiTHOCTH CJIYy4aiiHBIX cOObITHII. OCHOBHBIE TEOpPeMbl TEOPHH BePOSITHOCTEI.

UucnenHass Mepa BO3MOXHOCTM HACTYIUIEHHsI cilydailHOro coObitus. Kiaccuueckuit u
CTaTUCTHUYECKHUH MOIXObI K ONPEIEICHHIO BEPOITHOCTU COOBITHSL.

I'eomeTrpuueckass BeposiTHOCTh. DopMyiia Ui BBIYUCIEHUS F€OMETPUUECKONM BEPOATHOCTH.
Orpannyenus, npucymue 3Toi popmyie.

OneMeHThl kKomMOmHaTopuku. IlepecranoBku. Pasmemenusi. Coueranus. CBoiicTBa
OuHOMMANBHBIX KO3 duimentoB. Mcnonab3oBaHne METOJOB KOMOMHATOPHKHU JUISL BBIUMCIICHUS
BEpPOSITHOCTEH COOBITHH YPHOBass MOJENb (TUIEpreoMeTpudeckoe pacmpeaenenue). O0o0menne
YPHOBOM MOJEIIN.

Teopema ciokeHUsT BeposiTHOCTEW. Teopema YMHOXKEHUS BEpPOATHOCTEH. 3aBUCHUMBbIE U
HE3aBUCHMBbIE COOBITUS. Y CJIOBHAS BEPOSITHOCTb.

Brruncnenue BeposSTHOCTEH CIIOKHBIX COOBITHI HA OCHOBE TEOPEM CIIOKEHHSI U YMHOKEHHS
BEpPOSITHOCTEM.

®opmyna noiaHoi BepossTHOCTH. Popmyna baiieca (Teopema runores).

Tema 4.3. UcnibiTanust Bepuyaiu. @opmyaa bepuyaiun

[ToBTOpHBIE HE3aBUCHMBIE HUCIHBITaHUs (cxema bepHymn). Ycemex u Heymada. Ywmcio
ycnexoB B ucHbITaHusAX bepHymnn. ®opMmyna BbIYMCIEHUS BEPOATHOCTH BO3HMKHOBEHHS
KOHKPETHOIO YHCJIa YCIIEXOB B CEpUM HUCHBITAaHMHA 3ajaHHON [unHBL (hopmyna beprymam).
Yacthsle cnyyan popmyinsl. HauBeposTHeIIee YUCIO yCIIeX0B.



Tema 4.4. CnyuyaiiHble BeJIMYMHBI 1 X YUCJIOBbIE XaPAKTEPUCTHUKH.
IIpyMeHeHNe YMCIOBBIX XaPAKTEPUCTHK B COUAJIbHO-IKOHOMUYECKHUX HCCIETOBAHUSIX.

Jeranuzanuss MaTeMaTHYECKOM MOJEIM CIYy4alHOrO SBJICHUS W KOHIENUHUS CIy4aitHOMN
BennuuHbl. CrydaiiHas BeNWYMHA KAk (YHKIHS OT JJIEMEHTApHBIX HCXOJOB JSKCIICPUMEHTA,
orpezieNieHHasl Ha BEPOSITHOCTHOM ITPOCTPAHCTBE.

JIucKkpeTHass W HENpepbIBHAS Cly4yailHble BEIWYMHBL. Psii pacnpeneneHuss U QyHKIUS
pacmpeneneHus ciiydaitHoi BernanHbl. CBOMCTBA (DYHKIIMHM pacpeieIeHUs CIIyIaitHOW BETMYHHBI.
[InoTHOCTE BepOSTHOCTU (IUIOTHOCTH pacnpeneneHus). CBOMCTBAa IJIOTHOCTH BEPOATHOCTH.
YucnoBble XapaKTEpUCTUKU CIyYaWHBIX BEIMYMH — MaTEeMaTHYeCKOEe OXKHUJAHUE, AMCIIEPCHS,
CTaHJIaPTHOE OTKJIOHEHHE; HUX CMBICIOBas Harpys3ka, CBOMCTBA, BBIUMCICHHE 3THUX BEJIIMYMH Ha
OCHOBE  CTaTHUCTHUYECKUX JAHHBIX. DKOHOMHUYECKHM CMBICI MAaTE€MaTHYE€CKOTO OXUJAHUA WU
CTaH/IaPTHOT'O OTKJIOHEHHUSI.

Jpyrue 4ucioBble XapaKTePUCTUKH CIIYYalHBIX BEIUYUH (KBAaHTUJIU, MOJIa, MEHaHa).

Tema 4.5. Haubos1ee yacTo HCnojib3yeMble 3aKOHBI pacnpeaeeHusi AUCKPEeTHBIX U
HelpepbIBHBIX CJy4YaiiHbIX BeJM4YHH. [IpyMeHeHue 3TUX 3aKOHOB /ISl pellleHUs peajJbHbIX
3aJ1a4 IKOHOMHUYECKOIr0 M COMOJIOTHYEeCKOro XapaKkrepa.

CrnydaiiHple BETUYMHBI, TTOAYUHSIONINECS 3akoHaM pactpenenenust bepuymmm u I[lyaccona.
Brluncnenne MaTeMaTUYECKOTO 0’KMIaHUS U CTAHIAPTHOTO OTKJIOHEHHUS 1711 YKA3aHHBIX 3aKOHOB.

Cnyuaiinbie BEJIMYMHBI, MTOIYUHSIOLIUECS PaBHOMEPHOMY, [I0Ka3aTeIbHOMY
pacnpeneneHusM. BpluncieHue mMaTeMaTHYECKOrO OXHAAHMS U CTAHIAPTHOTO OTKJIOHEHHUS IS
MIEPEYUCIIEHHBIX 3aKOHOB.

[Totok coOwiTuii. IlpocTeiimmii (cTalMOHApHBIA MyaCCOHOBCKUN) MOTOK cOOBITUH. CBSI3b
II0KAa3aTeIbHOr0 3aKOHA pacIipesie]ieHus U 3aKoHa pacnpezaeneHus Ilyaccona.

Hopmanbnblii  3akoH  pacnpeneneHus. MareMaTnyeckoe OXHAAHWE M CTaHJAapTHOE
OTKJIOHEHHE O s HOpPMajbHOro 3akoHa. ['pagux mimotHoctu. CTaHIapTHOE HOpPMalbHOE
pacnpezeneHue. BpluncieHne BepOATHOCTH IOMNAJaHUs HOPMAaJbHOM CIIydallHOM BEJIIMYMHBI B
3ajaHHbli uHTEepBai. @yHkums Jlammaca (MHTErpan BeposTHOCTEW); ee cBoiicTBa. Ilpumenenue
Tabmul GyHKuuK Jlamiaca Ui BBIYMCIEHUS BEPOSTHOCTH MONAJaHUsl HOPMAJIHO paclpeeIeHHOM
CIIy4alHOM BEJIMYMHBI B 3aJaHHbIN nHTepBal. [IpaBuiio tpex o .

Kommo3unuss 3akoHOB pacrpenenaeHus. CBOMCTBO yCTOMYMBOCTHM HEKOTOPBIX 3aKOHOB
pacnpezeneHus. Y CTONYMBOCTE HOPMAJIBHOIO 3aKOHA PaCIIpeIEICHHUS.

3akoH pacnpeneneHus: CTbroeHTa.

IIpumeHeHHE BBEIEHHBIX paHEEe 3aKOHOB paclpelesiCHUsl CIIy4alHbIX BEJIWYMH IS
BBIUMCJICHUSI BEpOSITHOCTEM COOBITMM B 3ajadyax 5SKOHOMHUYECKOW H©  COLMOJIOTHYECKON
MpOOIeMaTHKH.

Tema 4.6. [IpenenbHbIe TEOPpEMBbI TEOPUH BEPOSITHOCTEH.

HepasencrBo Mapkosa (iemma YeOsimiea). Hepaserctso UeOsimiera.

CwMbicn 3akoHa O6onbIMX yncell. Jloka3aTrenbcTBO 3aKOHA OONBIINX YnceNl B opme
Yeorimena. Ero 06001menne Ha cirydaii 3aBUCUMBIX CITyJailHbIX Ben4uuH. CIeACTBUS 3aKOHA
6onpnx yncen: TeopeMsl bepuymnnu u ITyaccona.

DopMyIMpOBKA U COJIEpKaHUE LIEHTPAIIBHON MTpeAeIbHON TeopeMbl. IHTerpanpHas
TeopeMa MyaBpa-Jlamiaca kak cieCcTBHE LIEHTPAJIBHOMN NPEAEIbHON TEOPEMBI.

[IpumeHeHne 3aKoHa OOJBIINX YKUCET U LEHTPATBLHOU MpeIeIbHON TEOPEMBI B MTPUKIIAIHbBIX
3aJjayax: KOHTPOJIb KauecTBa MPOAYKIIUH, 3a/1a4d MacCOBOIO OOCITY)KUBaHUS, 3a/1a4M CTPAaXOBaHUS,
MapKETHUHTOBbIE UCCIIEIOBAHUSI.

Tema 4.7. MHoromepHasi ciiydyaifHasi BeJJMu4MHA. JIMHeHHBIN KO3(PPUUHMEHT KOPPeIsi LU,

MHuoroMepHas ciydyaiiHas BeIMurHa (CIIyJaiiHBIM BEKTOP). 3aKOH pacrpeeacHus
MHOTI'OMEpPHOH Cily4aiiHOW BeM4rHbl. DYHKIUS paclpeleeHus MHOTOMEPHOH Clly4aitHOU
BEIMYMHEL. /[ByMepHas HOpMalbHasA Cly4aiiHas BeINYMHA.



Jlunelinbiit KOG GUIMEHT KOPPETSAIUN KaK apaMeTp, XapaKTePpU3yIOIIHN TECHOTY
JIMHEWHOM CBA3U JABYX CIIy4alHBIX BEJIMYUH. Y PaBHEHUE IIPOCTON NIAPHOU PETPECCUMU.

Pa3znea 5. DJIeMeHThI MATEMATHUYECKOM CTATUCTUKH

Tema 5.1. OcHOBBI BLIOOPOYHOI0 METO/IA.

3amaud  MaTeMaTU4eCKOW W MPUKIAJHOM CTaTUCTUKU. ['eHepaibHas COBOKYIIHOCTb.
Cayuaiinas BbiOOpka. IloBTOpHBIE M OECHOBTOpPHBIE BBIOOPKH. Penpe3eHTaTHBHOCTh BBIOOPKHU.
Bapuanumonnsiii psa. Omnupuueckas (yHKOMA pacnpeneneHus. [ 'paduueckoe u3o0paxkeHue
BapHALIMOHHOTO PsAJa: MOJIUIOH, TUCTOPaMMa, KyMYyJIsTa.

XapaKkTepUCTUKN LEHTPAIbHOW TEHACHIMH (cpenHee apupMeThdeckoe, Moja, MEIHaHa,
cpenHee reoMerpuyeckoe). Ilokazarenu Bapuanuu psjga (pa3max, BbIOOpoYHas AMcIepcus,
BBIOOPOYHOE CTaHAAPTHOE OTKJIOHEHHE, KOA((UIIMEHT Bapualyin). 3aKOH KOPHS KBaJIPAaTHOTO IS
CTaHJAPTHOM OIIMOKU CPEIHEro.

Tema 5.2. ToueuHnble 1 HHTEPBaJIbHbIE OLIEHKH IAPAMETPOB I'eHEePAJIbHOI COBOKYITHOCTH .

TodeuHble OLIEHKH MapaMeTpOB FeHepalbHOW COBOKYIHOCTH. TpeboBaHMsl, MpeaAbsBiseMble
K TOYEYHBIM OIICHKaM (HECMEMIEHHOCTh, 3((EeKTUBHOCTh, COCTOATEIBHOCTh, YCTOWYHBOCTB).
Metoa HanOosbLIEr0 MPaBAONOAO0MUS, METO/ HAUMEHBIIMX KBAJIpPaTOB U METOJ MOMEHTOB Kak
METOJIbl IOJyUYEHHUs TOUYEYHBIX OLEHOK IapaMeTpPOB T'€HEpPaJIbHOM COBOKYNHOCTH. Hawmmywiine
OLIEHKU MaTeMaTHYEeCKOro O’KUAAHUs, TUCIIEPCUH, T€eHEPAIbHOM JJOJIH.

[ToHsiTue MHTEPBAJIBHOIO OLIEHUBAHUS MapaMETPOB I'EHEPaIbHOW  COBOKYIHOCTH.
JloBepuTenbHasi BEPOSITHOCTb M IpejenbHas oumuOka BbIOOPKU (TOYHOCTH oOuLeHKH). Wnes
IIOCTPOCHUSI  JIOBEPUTEIBHOrO UHTepBaia. IlocTpoeHue [OBEpUTEIbHBIX HHTEPBAJIOB  JJIf
TEHEPAJIbHOTO CPEJHEro WJIM  MaTeMaTH4YeCKOro OXHJIAaHUS (TpH H3BECTHOW U HEW3BECTHOU
JUCIEPCUU) U BEPOATHOCTH OMHOMMAIBHOTO 3aKOHA paclpeiesieHUus WM TeHepaJlbHOM J01u
U3y4aeMOro IpU3HaKa.

O06beM BbIOOPKH, OOeCTIeUnBaOLINH 3aJaHHYIO IPEEIbHYIO OINOKY BEIOOPKH.

Tema 5.3. IIpoBepka HeKOTOPBIX CTATUCTHYECKUX THIIOTE3.

[Tonsatne cratuctuyeckol rumote3sl. OcHOBHasg (HyleBas) U aJbTepHATHBHAS
(KOHKypHUpYIOIIasi) TUIIOTE3bl, MapaMeTpUUYECKHEe U HEmapaMeTpPUUECKUE TUIIOTE3bl, MPOCThIE M
cioxkHble runote3sl. Kpurepuil. Omubku mepBoro u BToporo poja. Kpurtuueckas oOmacte u
o0jacTb NPUHATHUS THUIOTE3bl. YPOBEHb JOBEpHUs U YPOBEHb 3HAUYMMOCTH. J[BYCTOpOHHHE,
IIPaBOCTOPOHHME, JIEBOCTOPOHHME KpuTHUeckue odnactu. [Iporeaypa npoBepku nmapameTpuyeckon
TUIOTE3bI.

IIpoBepka HEKOTOPBIX TMIIOTE3 ISl HOPMAJIbHO PACIPENEICHHBIX F€HEPAIbHBIX COBOKYITHOCTEN: O
YHICIIOBOM 3HAYEHUH T'€HEPaIbHOIO CPETHEro; O YHMCIOBOM 3HAYEHUM IeHepalbHOW J0iu (WK O
BEPOSITHOCTH OMHOMHAJILHOTO 3aKOHA PpACHpeNeeHus1), O PAaBEHCTBE TI'€HEPATbHBIX CPEIHHUX, O
PaBEHCTBE I'eHEPaAIbHBIX JOJIEH.

Koadpduuuent xoppemsuuu Ilupcona. IIpoBepka rumore3bl O 3HAYUMOCTH KO3 (UIMEeHTa
koppemsinuu [Iupcona.

Koadpduuument panrooit koppemsiiuu Crnupmena. IlpoBepka TumoTe3sl 0 3HAYUMOCTH
kodpdunrenta koppensiuuu CrnupmeHa.

Kpurepuii 3HaKoB.
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8. O6pasoBaTenbHble TEXHONOrMu

[Tpu peanu3zanuu CEeMUHAPCKUX 3aHATUN HCIIOIB3YIOTCS aKTUBHBIE M HHTEPAKTUBHBIC (POPMBI
IIPOBEJCHUS 3aHATUIH.

9. OueHO4YHble cpeancTBa AnNnA TeKywero KOHTposnsa n atrecrtraumum

cTyAeHTa

9.1 TemaTuKa 3afaHUN TEKyLLEero KOHTpons

Kontponbnas padota 1. TemaTuka 3aganuii: 21€MEHTBI TUHEHHOMN aJreOpshI.

Konrponsnas padora 2. TemaTnka 3a1aHui: MaTeMaTHUECKUN aHATIN3, PYHKIUS OAHOM
HepeMeHHOH, (PyHKIMI HECKOJIBKUX MEPEMEHHBIX.

KonTponbhas padota 3. Temaruka 3a1aHuii: 371€MEHThI TEOPUU BEPOSATHOCTEN

Konrponbnas padorta 4. TemaTuka 3alaHHi: 371eMEHTbl MATEMaTUYECKON CTATUCTUKH: BHIUMCIICHUE
Pa3IMYHbIX BEIOOPOUYHBIX CTATUCTHK (CpeaHee, MeAMaHa, KBApTHIIN, AUCIIEPCHs], CTaHAApTHOE
OTKJIOHEHHE), [IOCTPOCHUE JIOBEPUTEIbHBIX HHTEPBAJIOB JUIsSl CPETHETO, IPOBEPKA CTATUCTHUECKUX
TUIIOTES.

9.2 BOﬂpOCbI AnA OUueHKUN KavyecTBa OCBOeHUA ANCUUNINUHDbI

Bonpocel o reme Anredpa u MaTeMaTUYECKUN aHAIIN3

BekTopsl, THHEHbIE Onepaliy Hajl BEKTOPaMH.

CkaJsipHO€ ITPOU3BEIEHUE BEKTOPOB.

JIuHeitHast 3aBUCHMOCTb M HE3aBUCUMOCTh BEKTOPOB.

ba3uc koopaHHATHI pa3MEPHOCTH JINHEWHOIO POCTPAHCTBA.

Paznoxenue BexTopa 1o 6asucy.

Matpu1ibl ¥ onepanuy HaJl HUMHU.

Onpenenurens, €ro CBONCTBA, BHIYMCICHUE.

MuHop, anreOpanyeckoe J0MOJHEHUE.

Panr matpune!.

0. Cucrema JIMHEHHBIX ypaBHEHNUH, OCHOBHBIC TIOHSTHSL.

11. Teopema Kponekepa-Kanemnu.

12. MeToibl pelIeHHs CUCTEM JIMHEHHBIX YPaBHCHHIM.

13. OnHOpoIHBIE CUCTEMBI JIMHEHHBIX ypaBHEeHUN. ba3zucHble 1 cBOOOIHBIE IEpEMEHHBIE.

14. OGparnas maTpuua.

15. MarpuuHble ypaBHEHUS.

16. CoOcTBeHHBIE 3HAUSHHSI 1 COOCTBEHHBIC BEKTOPHI.

17. Ilpenen ¢pyHkuuu.

18. OcHOBHBIE TEOPEMBI O TIpenenax GyHKIUH.

19. beckoneuHo mainsle ¢pyHKIMU. FIX cBOHCTBA.

20. CpaBHeHHE OECKOHEYHO MITBIX (DYHKINH. DKBUBAICHTHBIE OECKOHEYHO MaJIbIe.

21. HenpepsiBHOCTh QyHKIIMU. OCHOBHBIE TOHATHS.

22. luddepennman. ['eomerprueckas HHTEpIpETALUS.

23. IlpousBojaHas pyHKIUH B TouKe. ['eomeTprueckas HHTEpIpeTaLusl.

24. TIpon3BOIHBIE OCHOBHBIX DJIEMEHTAPHBIX ()YHKIIHH.

25. IIpousBoaHas crnoxxkHoi ¢yHkuuu. IlpousBogHast ¢yHKIMH, 3a7aHHON HesBHO. IIpousBonHas
(GyHKIIUY, 3a1aHHOM MapaMeTpUYECcKH.

26. IIpaBuno Jlonurans. @opmyna Telinopa.

27. Victionb30BaHuEe TIPOM3BOAHOM ISl MICCIIEIOBAHUS (PYHKIIMH HA MOHOTOHHOCTH, YKCTPEMYM,
BBIITYKJIOCTb, BOTHYTOCTb. ToukH neperuoa.

28. [Ipou3BogHBIC BHICIIUX MOPSAIKOB (DYHKIIMH OJTHOM TIEPEMEHHOM.

ROoo~NoOT~WNE

11



29. IleprooOpa3znas. Heonpenenennsiii naTerpain. CBOKWCTBa HEONIPEACICHHOTO0 HHTETpaIa.

30. MeToap! HHTETPUPOBAHMUS: 3aMEHA TIEPEMEHHOM.

31. MeToab! HHTErPUPOBAHUSA: HHTETPUPOBAHHE 10 YACTSIM.

32. OnpeneneHublii uaTerpai. ['eomeTpudeckuii CMbICI.

33. CBoiicTBa OINpECIICHHOT0 HHTETpaIa.

34. ®opmyna Herorona-Jleitbnuna.

35. HecobcTBenHble uHTErpanbsl. CXOIUMOCTh U PACXOAMMOCTb HECOOCTBEHHBIX MHTETPAJIOB.

36. [Ipon3BoaHbIE PYHKIIMH HECKOIBKUX ITEPEMECHHBIX.

37. IlpousBogHbIC CI0KHON (DYHKIIMM MHOTHX IIEPEMCHHBIX.

38. [Ipon3BoaHbIE BBICIINX HOPSIIKOB ()YHKIIUH MHOTUX IIE€PEMEHHBIX.

39. JIokanbpHBIH HKCTpeMyM (YHKIIMM MHOTHX IepeMeHHbIX. HeoOxoaumoe W J0CTaTO4HOE
YCIIOBHE IKCTPEMyMa.

40. JlokanmpHBIA  YCJIOBHBIM O3KCTpeMyM (YHKIMHM MHOTHX NepeMeHHbIX. HeoOxomumoe u
JOCTaTOYHOE yCIIOBHE 3KCTpEMyMa.

41. HaxoxneHue HauOOJBIIEro W HaWMEHBIIETO 3HAYCHUH (DYHKIMHM HECKOIBKHX MEPEMEHHBIX B
OTpaHUYEHHON 3aMKHYTOM 00J1aCTH.

BOHpOCH 10 TEMC TGOpI/IH BGPOHTHOCTGI‘/’I 1 MaTCMaTHYCCKasa CTaTUCTUKaA

1. CrnyvaiiHoe coOBITHE.

2. BepositHOCTh cityuyaiiHoro coObiTus. Knaccuueckuii, reoMeTpu4ecKuil U CTaTUCTUYECKUI
MOJIXO/IBI K ONPEACTICHUIO BEPOSTHOCTH.

3. Bbluncnenne BEepOATHOCTM HAa OCHOBE (OpMYyJl KOMOMHATOPUKHM (II€pEeCTaHOBKH,
pa3MelIeHHs U COUETaHUs).

4. VYpHOBast cxema (TUIepreoMeTpUUECcKOe PacipeiesieHue).

5. ['eomerpuueckast BepoITHOCTb. DopMyIia il BRIYUCICHHUSI TEOMETPUIECKON BEPOSITHOCTH,
Vcnonb30BaHue reOMeTpUYECKOil BEpOATHOCTH B 3a/1au€ O BCTPEUE.

6. Anrebpa coObiTuif. Omepanuii CIOXEHWS W YMHOXEHHUS COOBITHI; CBOHCTBA JTHX
omnepanuu.

7. Onucanue Oosiee CIOXKHBIX COOBITUN Ha OCHOBE UCXOHBIX COOBITUN C MOMOIIBIO AEHCTBUN
HaJl COOBITHSIMH.

8. Teopema coxeHHs U TeopeMa YMHOKEHHUST BEPOSITHOCTEH.

9. 3aBHUCUMBIE U HE3aBUCUMBIE COOBITHS.

10. ®opmysa MOIHONW BEPOATHOCTH.

11. dopmyna baiteca.

12. [ToBTOpHBIC HE3aBUCHUMEBIE UCTTBITaHMs (cxeMa bepuymu u dopmyna bepuymnn).

13. YactHble ciayyan cxeMbl bepHyim.

14. HawnBeposiTHelee 4nuciio ycrexos.

15. JIMCKpeTHbIE U HeTPEpPhIBHbIE CTy4aifHble BEIUMYMHBI.

16. 3aKOH pachpeneneHus CilydailHoW BennduHbl. DyHKIMSA paclpeiesieHus CIy4aiHOU
BenuyuHsbl. Ee cBolicTBa.

17. [1noTHOCTH BepOSITHOCTH (IIOTHOCTH pacnpezeneHus). Ee cBoiicTsa.

18. YucioBble XapaKTEPUCTHUKH CIydyailHOH BeIMYMHBI — MaTeMaTHYeCcKoe OXKHUaHMUE,
JMCTIEPCHUS ¥ CTAaHJIaPTHOE OTKIIOHEHUE; HX CBOMCTBA.

19. DKOHOMHUYECKUN CMBICIT MATEMaTHYECKOTO OKUIaHUS M CTAHJIAPTHOTO OTKJIOHEHHUSI.

20. Jlpyrue 4ucIoBble XapaKTEPUCTHUKHU CITyYaiiHbIX BEIMYMH — KBAaHTHIJIM, MOJA U METHAHA.

21. brHOMUaNbHBIN 3aKOH pacrpeeneHus ClyJyailHbIX BETMYHUH.

22, Pacrnipenenenue [lyaccona.

23. PaBHOMEpHBIIl 3aKOH pacnpeneneHus; Tpaguk IUIOTHOCTH; MaTeMaTHUYECKOe OXKUAAHUE U
JMCTIEPCHS JIJISt 3TOTO 3aKOHA.

24, HopmanpeHblif 3aKOH pacnpezencHust; rpa@uk IIIOTHOCTH; MaTeMaTHUYECKOe OXHJAHHE U
JMCIIEpCHUs AJIsl 3TOTO 3aKOHA.

25. ®ynkuus Jlannaca (MHTErpana BEpOsSTHOCTEN) U €€ CBOMCTBA.
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26. [TokazaTenbHBIM (IKCMOHCHITMANBHBIM) 3aKOH pachpeneieHus; TpaduK IIOTHOCTH;
MaTEeMaTHYeCKOe OXKUAAHKUE U AUCIICPCHS JIJIsl ITOTO 3aKOHA.

27. XapakTeprucTUYecKoe CBOMCTBO MOKA3aTEIbHOIO 3aKOHA PaCIIpeIeICHUS.
28. CBs13p OKA3aTENBHOI0 3aKOHA pacipeieneHns ¢ 3akoHoM Ilyaccona.
29. Pacnipenenenue cnydailHOM BEIWMYMHBI, SBISIONICHCS CYMMOW JBYX HE3aBHCHMBIX

CJIy4alHbIX BEJIMYMH (KOMIIO3ULUS 3aKOHOB paclpeesieHus1); YCTOWYMBOCTh HOPMaIbHOI'O 3aKOHA
pacrpeneieHus.

30.  Cwmbicn 3akoHa Oompmmx uucend. IlposiBienue 3akoHa OONBIIMX YHCET B MPAKTUYECKUX
CUTYyalLlUsX.

31. HepasenctBo Mapkoga.

32.  HepasenctBo YeObimena.

33. CrnencTBre 3aKkoHa OOJIBIIMX yucen — Teopema beprysumm.

34, CMBICIT IEHTPAJIbHOM IIPEIEIbHON TEOPEMBI.

35.  Peannzanus HeHTpaIbHOH MpeienbHOM TeoOpeMbl B IPAKTHUECKUX 3ajauax.

36. WNHurerpanbHass TteopemMa Myaspa-Jlamuiaca Kak CIIEICTBHE LEHTPAJIBHOM IPENEIbHON
TEOPEMBI.

37.  MHoromepHbIe CIy4aliHbIe BEJIMYMHBI; 3aKOHBI PACIpeIeICHNUsT MHOTOMEPHBIX CIyYaiHbIX
BEJIMYMH; CBOIICTBa MHOIOMEPHON (DYHKIIMU pacHpeesIeHHs .

38. YcIoBHOE pacnpeesiecHue CITy9aiiHON BETHYUHBI.

39. 3aBUCUMOCTb U HE3aBUCUMOCTb CIYyYalHBIX BEJIMUYHH.

40. CroxacTH4ecKHe 3aBUCUMOCTH JIBYX CITyYailHBIX BEITHUYMH.

41. KoBapuanus u ko3¢ dunuent koppensiuu. Mx cBoricTsa.

42. VY CIIOBHBIE MATEMATUYECKHUE OKUIAHUS.

43. YpaBHeHHE TPOCTOMN MAPHON PErpecCcuu.

44, [lonsitue cmyuyaiiHOM BBIOOpKM M THepBUYHAs 0OpabOTKa CTAaTUCTUYECKUX JAHHBIX:
BapHUallMOHHBIE PSJIbl, KyMYJIsiTa, THCTOTpaMMa.

45. Todeuynple OIEHKH JISi XapaKTEPUCTHUKU LEHTPAIBHOW TEHICHIIMU PpACTpPEICICHUS —
cpeaHee apupmMeTHyecKoe BEIOOPKH, MO/Ia, MEHAHA.

46. XapaKkTepruCTUKU M3MEHYMBOCTU — BBIOOpOYHAS IUCHEpPCHs, BBIOOPOUHOE CTaHIApTHOE
OTKJIOHEHHE, KO PHUIUEHT BapHaluu psja.

47. TpeboBaHusi K TOYEYHBIM OILIEHKaM [apaMeTpoOB T€HEpalbHOW  COBOKYIIHOCTH

(HeCMeIeHHOCTh, A3(P(PEKTUBHOCTD, COCTOSTEIBHOCTh, YCTOWYMBOCTB); BBIMOJHEHHE 3THX
TpeOOBaHUN I M3BECTHBIX TOYCYHBIX OIICHOK OCHOBHBIX TIApaMETPOB TI'E€HEPATLHOM
COBOKYITHOCTH.

48. MeTobl TIOJTydeHHUsT JTOOPOKAYECTBCHHBIX TOUYCYHBIX OIICHOK IapaMeTpPOB TeHepaIbHOU
COBOKYITHOCTH (METOJ HaumOOJIBIIEr0 MPaBAONoa00Ws, METOJ HaWMMEHBIIMX KBagpaToOB, METOJ
MOMEHTOB).

49.  IlpenenbHas omMOKa BEIOOPKU (TOUHOCTH OLIEHKH).

50.  Wnes, 3anokeHHas: B METO/IE TTOJTYUEHHS TOBEPUTEIHLHOTO HHTEPBAJIA.

51. WuTepBaibHbIE  OIEHKH IapaMeTpOB HOPMAIbHO  pAclpeleNieHHOW TeHepalbHOM
COBOKYITHOCTH (CpEIHEro, CTaHAAPTHOTO OTKJIOHEHWs, BEPOSTHOCTH OWHOMHAIBHOTO 3aKOHA
pacripesieneHus).

52. Omnpenenenne oObemMa BBIOOPKH, OOECTICUMBAIONIEH 3a/laHHYIO TPEACIbHYIO OIIHOKY
BBIOOPKH.

53.  Craructuyeckas rHIIOTE3a.

54.  OcHOBHas U aIbTePHATHBHAS TUTIOTE3HI.

55.  I[lapamerpuyeckue v HemapaMeTPHUUECKUE TUTIOTE3BI, IPOCTHIC U CIOYKHBIE TUTIOTE3HI.

56.  Ilpomenypa mpoBepKU CTATHCTUYECKON TUTIOTE3HI.

S57. Kputnueckast 061acTh TUIIOTE3bI, YPOBEHb 3HAYMMOCTH, YPOBEHb JIOBEPHSI.

58. OmmOKku MepBOro U BTOPOTO poja.

59.  IlpoBepka rumotesbl O YUCIOBOM 3HAUEHUHU T€HEPATILHOTO CPEIHETO.

60. [IpoBepka runore3sl O YUCIOBOM 3HAYEHUU Te€HEPATBLHOM J0JIH.

61. [TpoBepka ruMmoTe3sl O PaBEHCTBE TEHEPATBHBIX CPEIHUX.
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62. [TpoBepka ruMmoTe3sl O paBEHCTBE A0JEH TPU3HAKOB.

63. Koadduuuent xoppensiuu IIupcona. IlpoBepka rumoressl 0 3HAYUMOCTH KO3 (UIeHTa
koppensiuuu [Tupcona.

64.  Panromas xoppemsauus. Koapdunment panrosoii koppensaiuu CiupMeHa.

65. Kpurepuii 3HaKoB.

9.3 MpumMepbl 3agaHU NPOMEXYTOYHOrO /MTOrOBOro KOHTPONS

HpI/IMepBI 33,[[3HPII>1 TEKYLIET 0, IPOMECKYTOYHOI'O U UTOIOBOI'0O KOHTPOJIA IIPUBOAATCA B CUCTEME
LMS.

10. Yyeb6HO-MeTOANYECKOE N MH(PhOPMaLIMOHHOE obecrneyeHune

AUCLMNIIVHDI
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