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1.HanmeHoBaHue AUCIHUIIJIMHbI

Jucuumnmnza «Teopus BEpOATHOCTEN U MAaTEMATUYECKAsi CTATUCTUKAY

2.I1lepevyeHb IVIAHUPYEMBIX Pe3yJIbTATOB OCBOCHUS 00Pa30BaTe/IbHOI PO IPaAMMBbI

(mepeyeHb KOMIIETCHIMH) C YKa3aHMEM HHANKATOPOB MX NOCTUKEHHUI M INIAHUPYEMbIX
pe3yabTaTOB 00y4eHHS 110 TUCHHMILIUHE

I[I/ICI_II/IHJII/IHa «TCOpI/IH BCpOHTHOCTCI\/II M MaTeMaTHdecKas CTaTHCTHKa» O0O0eCIeurBacT

MHCTpYMEHTapuil popmupoBanus cneayromux komnerenuuii: ITIKH-1, TIKH-2, YK-11.

Pe3yabTaTsl 00yyeHus

HNuaukaropbl MEHHUA U 3HAHUSA
Kon HauMeHoBanue p (v ),
JTOCTHIKEHHUS COOTHECEHHEIE C
KOMIIETEHIIMH | KOMIIETeHIIUU
KOMIIETeHIIUH HHANKATOPAMM 10CTUKEHUSI
KOMIIeTCHIIUHU
1. PaGoraer ¢
WCTOYHUKAMU 3HATh OCHOBHBIC (DAKTHI,
uHpopmaruy, KOHIICTIIINH W TIPUHITATIBI
BBIOMPACT U TEOPHUHU BEPOSITHOCTEN U
OILICHUBAET MaTeMaTHIECKON CTaTHCTHKM;
MIPUMEHUMOCTD YMeTh CTpOro 10Ka3biBaTh
MOJTy4YEHHOMN MaTeMaTH4eCKHe
Chocoben uHpopMmaruu s YTBEPKIICHHS TEOPUU
COBHPATE peleHus BEPOSITHOCTEHN U
b [v3
AHATM3UPOBAT U IIOCTaBJICHHEIX MaTeMaTUIECKON CTaTHUCTHKH,
CHCTEMATH3MPOBATH Hay4HO- BBIEIISIS TJIaBHEIE CMBICIIOBBIE
JaHHBIE HCCIIEN0BATEILCKUX ACIIEKTEI B JIOKA3aTEILCTBAX
COBPEMEHHBIX 3a/1aq
HAay4YHBIX
HUCCIIEIOBAHUI B
IIKH-1 obmactn . 3HATB S3bIK TEOPUU
OPUKITATHOU o
p A 2. Or6upaet s BEPOSITHOCTEHN U
MaTCMaTHKH 1 émeHHf; MaTEMaTHYECKOU CTATUCTHUKU
UHOOPMATUKHU
(% p ’ ElccneszaTenLCKoﬁ JUISL pEIICHUS IPUKJIIQTHBIX
TpEOYCMBIX UL saxaun 3a7a4 C UCIIOJIb30BaHUEM
q)OpMHpOBaf{H’I MATEMATIIECKIE MaTeEMaTHYECKUX METOIOB
3aKJIIOYCHNN 11O METO MBI H MOTEIH YMeTh NpUMEHATh 3HAHUS
TBETCTB UM —_— o
COOTBC yiom OCVILECTBIISCT ’ TEOPUU BEPOSITHOCTEN U
HayqHBIM I };L:e « MaTeEMAaTUYECKON CTATUCTUKHU
HUCCIIEIOBAHUSIM
CCIeno POBEPKY JUTSL pEeLIEHUs TPAKTUYECKUX
aJIeKBaTHOCTH
o 3a/1a4; BRIOUPATh U IPUMEHSATH
MoOJIeJIel, aHaJIn3 1
MaTeMaTHYEeCKHE METOILI 1
MHTEPIPETALNIO
METO/bl MOJEIUPOBAHUS
pe3ynbTaToOB

HCO6XOI[I/IMBIC JUI PCIICHU A
INOCTaBJICHHBIX 3ada4




1.JlemoncTpupyer
3HaHue 0a30BBIX

3HAaTh OCHOBHEIC IIOHSATHS
TEOPHUH BEPOATHOCTEN U
MaTeMaTHUUECKON CTaTUCTUKH;
METOJIMKU PACUYETOB,
WCIIOJIb3yEeMbIE MIPHU aHATIU3€E

MaTEMAaTUUECKUX JAHHBIX; BEPOSTHOCTHBIC U
MOJEJIEH, CTATUCTUYECKHAE METOIBI
IPUMCHSICMBIX B YMerh UCIIOJIB30BaTh
Pa3TUYHBIX WHCTPYMEHTHI OTHCATEITHHON
PEIMETHBIX CTaTHCTUKY W BH3yaTH3aI[IN
oOacrax. JAHHBIX, BEPOSITHOCTHBIC U
CTATUCTUYECKHAE METOIBI JIUIS
petienus npopecCUuOHAIBHBIX
3a1a4
Croco0eH ¢
IIOMOIIIBIO 2 An
o Amantapyer u
MaTEMATHUYCCKOHU . HMeH;{eP[\y m BepOSITHOCTHLIe "
MOJCJIM pCIIaTh Cp €CTBYIOIIHE CTaTUCTUYECKHE MOJCIIH B
ITOCTaBJIEHHYIO i yro 00J1aCTH SKOHOMUKH U
IKH-2 TEOPETHUYECKYIO HIIH MaTeMaTHICCKHC dbuHAHCOB
MOJIENIH IS PELEHUS
HPUKITaAHYIO 3a1a4vy, HOéITaBJ'IgHHOpﬁ Ymerb MoAuUITIPOBATH
pcann30BbIBas pHKIaIHOH HIH MaTeMaTH4eCKHe MOJIEIIU B
AJITOPUTM PCLICHUS B 5 ODETIIECKO] o0J1acTi IKOHOMUKHU U
BHJIC IPOrpaMMHoro | TCOPETHHUCCKON buHaHCOB
MOTYJIS 3aJ1ayn.
3HATH HAaBBIKU PEIICHUS 33729
B 00JIaCTH YKOHOMHUKHU U
(MHAHCOB C HUCIIOJIH30BAaHUEM
uHCcTpyMeHTapus Microsoft
3. Bmageer
METOTONOTHE Excel, R, Python (Jupyter
MATEMATIECKOTO Notebook), Wolfram
Mathematica, MATLAB
MOJICITMPOBAHUS
YMeTh UCIIOJIL30BaTh
JUTSL peIICHUS —_— N
uHCTpyMeHTapui Microsoft
poeCCUOHATBHBIX
saman Excel, R, Python (Jupyter
’ Notebook), Wolfram
Mathematica, MATLAB nus
penieHus 3a1a4 B 001acTH
SKOHOMHUKH ¥ (PUHAHCOB
1.AprymenTrpoBaH
HO IEPEXOTUT OT
CrocoGHOCTE K pexoll N 3HaThL OCHOBHELIE
o NepBOHAYAIILHO M _—
IMOCTAHOBKE I[EJIEH U . MaTEMaTUYECKUE MOJEIH U
. CyOBEKTUBHOM
3a71a4 UCCIIEI0BaHNH, METO/Ibl pEIICHUS 3a/1a4
(bopMyIHpOBKH
YK-11 BBIOOPY DOBIEMEL K MaTeMaTHYECKOr0 aHaIn3a.
ONTUMAJBHBIX MTyTeH p YMeTh pemiath THIOBBIE
[EIOCTHOMY _—
1 METOJIOB UX 3a1a4d MaTeEMATUIECKOTO
CTPYKTYpPUPOBAHHO
JOCTHKEHUS a”aan3a
MY OTMUCAHUIO
npoOIeMHOM

5




CUTYalUH.

2.000CHOBBIBACT
CHCTEMHYIO
bopMyIupoBKY
IICJTH ¥ TIOCTAaHOBKY
3a1a4u
yIIpaBJICHHUS.

3HAaTh OCHOBHEIC IIOHSATHS
TEOPHUH BEPOATHOCTEN U
MaTeMaTUYECKOH CTaTHCTUKU,
METOJMKU PacueToB,
UCIIOJIb3YEMbIC MIPU aHAIHN3e
JAHHBIX; BEPOATHOCTHBIE U
CTaTUCTHUYCCKUE METOIBI
YMeTh HCIIOIB30BaTh
WHCTPYMEHTHI OTTUCATETHbHOU
CTAaTUCTUKH M BU3yaJIU3aI[UU
JAHHBIX, BEPOSITHOCTHBIC U
CTaTUCTUYCCKUE METOIBI JIs
petenus npopecCUuOHAIBHBIX
3a71a4

3.B3BenieHHo u
CHCTEMHO
MOJIXOHNT K
aHaJN3y CUTYaIliH,
bopMynupoBKe
KpUTEpUEB U
yCIIOBHH BBIOODA.

3HATh BEPOATHOCTHBIE U
CTaTHUCTUYECKUE MOJIENH B
00J71aCTH SKOHOMHKH U
¢uHaHCOB

Ymerh MoaudUIMpPOBaThH
MaTeMaTU4eCKUe MOJEIH B
0011acTH 3KOHOMUKH U
(¢brHaHCOB

4 Kputnuecku
MIEPEOCMBICITUBAET
CBOM BBIOOD,
COTIOCTABJISIS C
albTepHATUBHBIMU
MOJIXOJIaMHU.
OneHuBaeT
MOCIIEACTBUS
MPUHUMAEMBbIX
pelICHUN,
YUUTHIBAs
HEOUEBUIHBIC
HENOYKH
«TIOCIENICTBUS
MIOCJIEICTBUI»
(«TTpUYMHBL
OPUYUHY) U
KOHTYPHBIE CBSI3H.

3HaTh: HEOOXOJMMBIC
NPUEMBI U HABBIKU
CHCTEMHOTO aHalln3a,
00paboTKu 1
CTaTUCTHYECKOTO aHAJIN3a
JAHHBIX JIJISl PEIICHUS
MaTeMaTUYECKUX 33]1a4;
YmMmernb:

PUMEHSTh OCHOBHBIC
IOJIXO/IbI, METO bl i MOJICIIN
TEOPUH UTP JJIS PEIICHUS
OTITUMU3AIIMOHHBIX U
MPUKIIATHBIX 3a7a4;




3HATh:

5. KoppekTHo
0a30BbI€ IPUHLIUIIBI TPAMOTHBIX

VICIIOJIb3YeT

MaTeMaTH4YeCKUX MIOCTAHOBOK
HPOLIEAYPHI

(MHAHCOBO-?KOHOMHYECKHX
1ieJIenoIaraHus,

3aj1ad4, epexo/a ot
JICKOMIIO3UIMU 1

KOHOMHUYECKHUX IMTOCTAaHOBOK
arperupoBaHMs,

3a/1a4 K MaTeMaTUYECKUM
MOJEJISIM U UX aJITOPUTMBI.
YMmerhb: IpUMEHATh
MaTeMaTHYeCKUe MOIX0/Ibl U
METO/1bl TEOPUHU UTP U

aHaJIM3a U CUHTE3a
IIPU PELLICHUH
IIPaKTUYECKUX 3324
YIPABJICHUS U

MOJIFTOTOBKE .

UCCJIEIOBAHUS ONepaluii A
AQHAIUTUYECKUX

OLIEHKH 3(pPEeKTUBHOCTH
OTYETOB. .

yIpaBICHUYECKUX PELICHUI;

3HaTh S3bIK TEOPUU

BEPOSITHOCTEN U

MaTeMaTH4eCKON CTaTUCTUKH
6. Jlornuno,

JUISL pEIICHUS TPUKIIaIHBIX
MOCIIEZIOBATEIbHO U

3aJa4 C UCIOJIb30BAHUEM
yOenuTensHO

MaTE€MaTHYECKUX METOJ0B
YMerb NpUMEHATh 3HAHUS
TEOPUU BEPOSATHOCTEN U

H3JIaraeT B OTYETE
IIeJIM, 3a1a4H,

TEOPHUIO U N

MaTeMaTH4eCKON CTaTUCTUKH
METO/I0JIOTHIO

JUISL pEIICHUS TPAKTHUECKUX
UCCIIEJOBaHUS,

3aJa4; BIOMPATh U MPUMEHSTh
pe3yNbTaThl U

MaTeMaTHYeCKHUe METOIbl U
BBIBO/JIBI.

METOIbI MOJICITUPOBAHUS
HEOOXOUMBIC JIJIST PEIICHHUS
[IOCTABJIEHHBIX 33124

3.MecTo AUCHUIIMHBI B CTPYKTYpe 00pa3oBaTeibHOH NPOrpaMmMbl

Hucuumnunaa «Teopus BEpOATHOCTEM W MaTeMaTU4ecKas CTaTHUCTUKA» OTHOCUTCA K
MOIYJI0 MaTeMaTuKu | HuHpopMatuku (MHPOPMAIMOHHBIA MOJYJIb) IO HAIpPaBICHUIO
noarotoBku 01.03.02 «IIpuknannas MareMatruka u nHGOpMaATHKa», MPOPUITH «AHATU3 TAHHBIX U
MIPUHATHE PEIICHUA B dKOHOMHUKE U (DMHAHCAX).

N3yuenne pucturmuimabl «Teopus BEpPOATHOCTEM HM MaT€MaTHYECKas CTATUCTUKA»
0a3upyeTcs Ha 3HAHUAX, IMOJYYCHHBIX B paMKaxX H3yYCHHS MaTEMaTHYCCKUX JIHCITUILINH,
Bxojsamux B OIl OakanmaBpa mo wHampasiaeHutro 01.03.02 «Ilpuknagnas maTeMaTHuka W
nHpopMaTHKa»: MaTeMaTUYECKUH aHaln3, (YHKIMOHAJIBHBIA aHAIM3, alreOpa W reoMeTpus,
JTUCKPETHAsI MaTeMAaTHKa, aJITOPUTMBI U CTPYKTYPHI JaHHBIX B s13bIKe Python.

4.00peM TUCHUILVIMHBI (MOAYJIS1) B 32YETHBIX €IMHULAX U B AKAJeMHUYECKHX Yacax C

Bbl/IeJIECHHEM 00beMa ayAuTOPHOM (JIeKIIHM, CEMUHAPBI) U CAMOCTOATEJIbHOMH PadoThI
o0yJarommxcs

Ounas gopma oOydeHus



Bua yueoHoii paboTsl Mo Bcero (B 3/en. n
1y P ( A Cemectp 3 (B yacax)
AUCUMITHHE yacax)
OO01mast Tpy10€MKOCTh AUCIUILTAHBI 4 3au.en. / 144 gac. 144
KonTaktHas paboTa - AyauTopHsie 34 34
3aHATHUSA
Jlexuun 16 16
CeMuHapbl, IPaKTUYECKUE 3aHATUS 18 18
CamocTrosTenpHas paboTa 74 74
Bun npomexyTo4HOM arrecTanuu JK3aM€EH JK3aMEH

OuHo — 3a04Has popma 00ydeHHUS

Bua yueoHoii padoTsl o Bcero (B 3/en. u
Yy P ( 8 CemecTtp 5 (B yacax)
JUCIHMIIJIMHE yacax)
OO6mrast TpPyA0€MKOCTh TUCITUTUTHHBI 4 3au.en. / 144 ygac. 144
KonTtakTtHas paboTa - AyauTopHbIe 8 8
3aHATHS
Jlexun 12 12
CeMuHapbl, TPAKTUYCCKUEC 3aHATHUS 16 16
CamocrostensHas pabora 80 80
Bua npomexyTouHoOM arTecTanyu 3K3aMeH AK3aMEH

5.Conep:kanue TUCUUILINHBI, CTPYKTYPUPOBAaHHOE 110 TeMaM (pa3aesiam)
AUCUMILUIMHBI ¢ YKa3aHHEM UX 00beMOB (B aKaJleMHUYeCKUX YacaxX) U BUAOB y4eOHBbIX
3aHATHH

5.1. Conep:xanue TMCHUILIHHBI

Pa3znen 1. BeposiTHOCTH COOBITHI

Onepanuu Haa CIyYalHBIMA COOBITHSIMH, CBS3aHHBIMH C OIIBITOM. | eomMeTpuuecKue
BEpOSATHOCTU. (CTaTUCTUYECKOE «OMpEAEiCHUE» BEpPOSTHOCTH U akcuomatuka A. H.
Kosmoroposa. BeposiTHOCTHOE MPOCTPAHCTBO KAK MOJEND CIIy4YalHOTO SKciepuMenTa. Koneunoe
BEPOSITHOCTHOE TIPOCTPAHCTBO M KIACCHUYECKU CIOCO0 MojcdeTa BeposiTHOCTEH. J(uckpeTHoe
BEPOSITHOCTHOE TIPOCTPaHCTBO. Benenue B Teoputo mephl. [loHsTre anreOpbl. AXIUTUBHBIE U
agauTuBHble (yHkuuu. CueTHO-aAnWTHBHAsg Mepa. Mepa U BeposTHOCTh. JlekapToBo
MIPOM3BEICHUE MHOKECTB U MPOU3BeAeHUE Mep. bopeneBckue nmoaMHoxecTna B R.

Jlnuna, miomanb, 00beM n Mepa bopens—Jle6era. M3mepumebie (6openeBckue) QyHKITUU.
YcnoBubie BeposiTHOCTA. He3aBucumbie COOBITHS M PAaBUIIO YMHOXEHUS BeposiTHocTel. [TomHas
rpynna cooOwiTuil. ®opmyna mnonHoi BeposTHOocTH. Dopmyna balieca. AmnpuopHble U
arOCTEPUOPHBIEC BEPOSITHOCTH THIOTES.

CxeMa NOBTOpPHBIX HE3aBUCUMBIX HUcHbITaHul (cxeMa bepuymin). ®opmyna bepnysiu.
Haubonee BeposaTHOE uncio ycnexoB B cxeme bepuymnu. [Ipubnuxennsie popmyinsl Jlamiaca u
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ITyaccona. BeposiTHOCTb OTKIIOHEHHUSI OTHOCUTEIIBHOM YaCTOThI OT BEPOATHOCTH.

Paznea 2. CiryuyaiiHble BeJIMYUHBbI

CrnyyaitHas BeIMUYMHA KaK (YHKIIUS HA IPOCTPAHCTBE JIEMEHTApHBIX COObITUM. DyHKIIUA
pacnpeneneHusi ciay4ailHoil BenuuuHbl. CBoiicTBa (yHKUMM pactpeaeneHus. HezaBucumocThb
Cay4yaWHbIX BeauyuH. OyHKIMM OT OJHOM WM HECKOJNBKUX CIIYYalHBIX BEJIMYMH.
ApudmeTtrnyeckue onepaiuu Haj CIydaliHbIMU BETUYMHAMU.

JHuckpetHas cinydaitnas Bennunsa (JICB) u ee 3akon pacnpenenenus. OCHOBHBIE YHUCTIOBBIC
xapaktepuctuku JICB: matematuueckoe OXHUAaHUE, TUCIEPCHs, CTAaHIAPTHOE OTKJIOHECHHUE,
KoBapuamusi U kodpduiueHT koppensuuu. Marematudeckoe oxunanue ¢ynkuuu ot JCB.
HepasenctBo Mencena. Mcmone3oBanme kmacca scipy.stats.rv discrete Juis  mocTpoeHHMs
sx3emMIusipoB pacnpeneneHus JACB. O0wekT scipy.stats.bernoulli kiacca rv_discrete.

CBoiicTBa MaTEMaTUYECKOTO OXHUAAHUS, IUCIEPCUH, KOBapualuu W Kod(pduiimeHrta
Koppessiiuu. BbluuCIeHHEe OCHOBHBIX YHMCJIOBBIX XapaKTEPUCTHK PACHpPEaCsICHUN MeToiaMu
OMOJIMOTEK NUMpPYy U SCipy.

[Tpumephl KIacCUYECKUX TUCKPETHBIX pactpeacsieHuit (OMHOMHAIBHOE, IMyacCOHOBCKOE,
T€OMETPUYECKOE) U BBIYUCIICHUE WX YHCJIOBBIX XapaKTEPUCTUK. [ MmepreoMeTpuyecKuil 3aKoH
pactipenenenus. [lommHomMuansHOe pacnpeneseHne. IlyaccOHOBOCTH CyMMBI HE3aBUCHMBIX
MyaCCOHOBCKMX CJIy4yalHbIX BenuuyuH. [IpomsBoasimiue ¢QyHkinuu. buHOMuanbpHas MoJeb
1eHooOpa3oBanus (MHAHCOBBIX MHCTPYMEHTOB. Peanuzanius mojaenei JUCKPETHBIX CIy4alHbBIX
BenuuuH B makerax Jupyter Notebook, Wolfram Mathematica, MATLAB. O06bektsl binom,
poisson, geom u multinomial 6u6 nuoTeku scipy. Peanuzamus Mojeneit TUCKPETHBIX CIydaiHbIX
BenW4HuH B makerax R, Jupyter Notebook.

HenpepoiBHbIE 1 a0COJIIOTHO HEMpPEpBIBHBIE ClydyaliHble BelWYUHBL. CBOMCTBA (PYHKIIMU
IUIOTHOCTH. MareMaTtudyeckoe OXHUAaHHe U AUCHEpcHsl aOCONIOTHO HEMpPEephIBHOW ciayyailHOMN
BEJIMYMHBI. MaTemMaThyeckoe OXXHJIaHue (PYHKIUU OT aOCOJIOTHO HENPEpPHIBHOW CiydalHON
BeJIMUWHBL. Vcmonp30BaHMe Kjacca scipy.stats.rv continuous uisi TOCTPOSHHUS 3K3EMIUISIPOB
pacnpeneneHus HenpepbiBHBIX CB.

PaBHOMEpHOE pacripesielieHne Ha OTpe3Ke, TPEYroJbHOE pacrpesesieHne (pacipeneacHue
CumicoHa), TMOKa3aTeIbHOE (SKCIOHEHIMAIBbHOE) paclpenenenue, pacnpenenenue Koy,
pactipenenenue Jlamaca, HOpMallbHO€ W JIOTHOPMAJbHOE pPAacCHpeAesieHUsl, UX YHCIIOBbIE
XapakTepucTUku. HOpMambHOCTh CyMMBI HE3aBUCUMBIX HOPMAJIBHBIX CIIyYaWHBIX BEJIMYMH.
O6swekThl uniform, triang, expon, cauchy, norm, lognorm 6uéaroTEKH SCipy.

HavanbHble ¥ 1HEeHTpajdbHBIE MOMEHTHI CIy4aiiHOW BenuduHbL. [IpousBomsimas QyHKIUS
MOMEHTOB. ACUMMETpHS U 3Kcliecc. Mona, MelnaHa U KBAaHTHIJIM HEMPEPHIBHOT'O PACIIPEICTICHUS.

Paznen 3. CiryuaiiHbie BEeKTOPbI

CoBMmecTHOE pacrpeniesieHne cly4ailHbiX BeduuuH. CiaydalHbIA BEKTOp. 3aBUCHMBIE U
HE3aBUCUMBbIEC Ciy4dailHble BEKTOpbl. (DYHKIHS paCIpenesieHus CIy4YalhHOrO BEK TOpa U €€
cBoiicTBa. OJMHAKOBO pacHpe/iesieHHbIe Cly4dailHble BEKTOpbl. CBsA3b PYHKIMH pacnpeieieHus
CIIy4aifHOTO BEKTOpa ¢ (PYHKIHSIMU pacmpeieIeHUs] €r0 KOMITOHEHT.

JIuCKpeTHBIE Cly4yallHble BEKTOPbI. BEpOsSTHOCTH momajgaHusi IUCKPETHOTO CIy4alHOro
BEKTOpa B 3aJIaHHOE MHOKECTBO. 3aKOH PACIPEACICHHUS JBYMEPHOTO JUCKPETHOrO CIYYalHOTO
BEKTOPA U €T0 CBA3b C PACIPEICICHUIMU KOMIIOHEHT.
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AOCONIOTHO HENpPEpBIBHBIE CIy4dallHbIE BEKTOpPHl. BepoATHOCTh momajgaHus aOCOIIOTHO
HEIMPEPBIBHOTO CIy4YalHOIO BEKTOpa B 3aJlaHHOE MHOXECTBO. CBsA3b (DYHKIMH TIJIOTHOCTH
pacnpeneneHuss Ciay4ailHOro BeKTOpa C (PYHKIUSMHU IUIOTHOCTH €ro KOMIOHEHT. DyHKIus
IJIOTHOCTH ¥ HE3aBUCUMOCTb KOMIIOHEHT CJIy4alHOIO BEKTOpa. PaBHOMEpHOE pacupeesieHue B
orpaHuyYeHHON o0acTu B R.

YuciioBble XapaKTEPUCTUKH JUCKPETHBIX U aOCONIOTHO HENPEPBIBHBIX CIyYalHBIX
BEKTOpOB. Maremarnuueckoe OXHUJaHue (QYHKIMH OT KOMIIOHEHT CIIy4ailHOrO BEKTOpA.
KoBapuanmonnas Marpuua CiydalHOro BekTopa. HeorpuuarenbHass — ONpeneneHHOCTh
KOBapUallMOHHOW MaTPHLbI.

HopmansHoe pacnpenenenue B R2, TIIOTHOCTB IByMEPHOTO HOPMAJILHOTO PAacHpeIeICHHS,
IIPUBEJCHUE K KaHOHMYECKOMY Buay. HopMmanbHble cilydaiiHble BEKTOpPbI M HX CBOMCTBA.
Peanuzauus mojeneil HempepbIBHBIX ClydailHbIX BEKTOPOB B makerax R, Jupyter Notebook.

Y cI10BHBIE paclpeiesieHus U YCIOBHBIE IVIOTHOCTH. Y CJIOBHOE MaTEMaTUYECKOE OKUIaHUE
n ero csoictBa. DopMmyna IOJHOIO MATEMaTUYECKOTO OXUIAHUA. YCIOBHAsl JUCIIEPCUS.
dopmyna MOJHOW IUCHEPCHUU. YCIIOBHAs KOBAapUalUsl CIyYaWHBIX BEJIIMYMH U OTHOCUTEIBHO
CIIy4ailHOM BeJIM4YUHbI. POpMyIia OJHOM KOBapUaLIMHU.

Pasnen 4. IlpenesbHble TeOpeMbl TCOPHH BEePOSATHOCTEN

HepasenctBo MapkoBa u Uebsimesa. [IpaBuiio «rpex curm» B oluiem ciydae. Teopemsl
YeoObimeéBa wu bepuymmm. IlocnegoBarenbHOCTH cinydalHbIX BedMYuH. CXOIMMOCTH IO
BEPOSITHOCTHU U 3aKOH OoJybiux uncen. Peanuzamms moaenu 3bY B makerax R, Jupyter Notebook.

[TonsiTue xapakrepuctuueckoit (ynkiuu. IlenTpansHas npeaenbHas teopema (LIIIT) B
dbopme JlsimyHoBa 111 OAMHAKOBO paCIIPEICNICHHBIX CllaraeéMbIX U B o01eM ciaydae. [I[pumenenue
LIIT. HepaBenctBo beppu — Dcceena 00 olieHKE MOTPENTHOCTH MPUOIMKEHUSI B LIEHTPAJIbLHOU
npeaenbHoi Teopeme. Peanmmzanus monenu LIIT B maketax R, Jupyter Notebook.

Paznea S. Llenu Mapkosa

OmnpeneneHue U crocoOsl 3aaanus 1eneid MapkoBa. BeposSTHOCTH B MaTpHIla Mepexoa0B.
MHoromaroBsle BEPOSITHOCTH MEPEXOJOB U TEOPEMAa O MATPULE MHOTOLIATOBBIX MEPEXOJO0B.
[IpenenpHbie  BeposTHOCTH. Mcrmonp3oBaHWEe Kiacca matrix OHOIMOTEKH numpy IS
MojaenvupoBaHus 1ened MapkoBa cpenctBamu Jupyter Notebook. Teopema MapkoBa o
MPEIEIbHBIX BEPOSITHOCTSX.

MaTtemaTHuyecKasi CTATHCTHKA

Paznen 1. CayuaiiHble mpoiecchl

Cnyyaitnpie mnponeccbl. OCHOBHBIE THIMBI CIydaHbIX mpoueccoB. KoBapuanuoHHas
dbynkmus. ['eomeTprueckoe 6poyHOBCKoe nBrkeHue. CiydaitHoe Omykmanue. IlyaccoHOBCKHit
nporecc. Moaens Kpamepa—Jlynaoepra (mporiecc pucka).

Pa3znen 2. CTtaTHCTHKA KOHEYHOH COBOKYITHOCTH

DMIIMPUYECKHE XapaKTEPUCTUKU Npu3Haka: cpeanee, aucnepcusa, CKO, acummerpus,
sKclecc, (QYHKUMS — paclpeleNieHds. OMIOUpPUYECKass KOBapualus  JIByX  IPU3HAKOB.
Bapuanunonnsiit psan, pazmax v aMmnupudeckas meauana. Cpennee apupMeTHuecKkoe U AUCIEpPCust
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COBOKYITHOCTH, pa30uToil Ha rpynmbl. CpenHee apudMeTHIECKOE U TUCIICPCUST HHTEPBAIHLHOTO
pacnpenenenusd. CBs3b ¢ XapaKTEpUCTUKAMH UCXOAHOM coBoKynHOcTHU. [Tonpaska [llenmapna.

['enepanbHasi COBOKYMHOCTh, BHIOOPKa M OCHOBHBIE CIIOCOOBI OpraHU3allid BHIOOPKH.
OcHOBHBIC BEIOOPOUYHBIC XapaKTEPUCTHKHU U UX CBOMCTBA. [IoBTOpHBIC M O€CTIOBTOPHBIEC BEIOOPKH.
MatemMaTudeckoe OXKHIaHHE W JUCIEPCHUS BBIOOPOYHOTO cpemHero. KoBapuarus BRIOOPOYHBIX
CPEIHUX JIBYX MPHU3HAKOB. MaTeMaTH4eCKOe OKUIaHNE U JUCTICPCHS BBIOOPOYHOM JOJTH.

Hcnonp3oBanue OMOIMOTEKH numpy Il CO3/IaHUS BRIOOPKH M3 pacrpeeacHus, GYHKIUN
beta, binomial, chisquare, exponential, f, gamma, geometric, hypergeometric, lognormal,
multinomial, normal, pareto, poisson, standard cauchy, standard t, uniform maketa
numpy.random.

Paspnen 3. ToueuHble OLIEHKH MAPAMETPOB pacnpeneJeHui

Breibopka wu3 pacnpexaeneHus. BapuanMoOHHBI psAl W TOPSAIKOBBIE CTaTHUCTHUKU.
Pacnpenenenne nmopsiAKOBbIX cTaTUCTHK. CTaTUCTHYECKOE OLIEHUBAHUE NapaMeTpoB. ToueuyHble
OLICHKH U UX CBOMCTBA (HECMEIIEHHOCTb, COCTOSITENBHOCTD U 3P PeKkTUBHOCTD). COCTOATETLHOCTh
U CXOAUMOCTh IO BEPOSTHOCTU. ACHUMIITOTHYECKAs HOPMaJbHOCTh. HecMmelieHHas OlLEeHKa
HA4YaJIbHOTO MOMEHTA MPOU3BOJILHOTO MopsiaKa. BribopouHoe cpennee kak 3ppekTrBHAas OLIEHKa
MaTE€MaTHYECKOTO OKUJaHUs. [0 CTaTOUHbBIE YCIOBUSA COCTOSTEIIBHOCTH CTATUCTUYECKOMN OLIEHKHU.
CocToATeNnbHBIC OLEHKM HAadaJdbHBIX MOMEHTOB. HecMelleHHas OLEHKA —S°TeHepalbHOI
JUCIIEPCUU U €€ COCTOSATENBHOCTb.

HepaBenctBo nHbopmaiyu, METO[ MaKCUMAJILHOTO MPAaBAONOA00US U METOJ MOMEHTOB.
OueHkn mnapameTpoB paclpeleseHuss METOJOM MOMEHTOB M HX COCTOATEIbHOCTh. MeTton
MaKCUMaJbHOTO mpapaononodus. Meton cneiicunroB. HepaBenctBo Pao — Kpamepa wu
unpopmanust  Dumepa. OtHocurenvHas dAdPexTuBHOCTH. BbiOOpouHOE cpenHee  Kak
s dexTuBHAs OllEHKa MATEMATHYECKOTO 0KHUIaHHUSI HOPMAJILHOTO pacipe/ie]IeHUs! B Kacce BCeX
HECMEIIIEHHBIX OLIEHOK.

Pa3znen 4. UnTepBajibHbIe CTATUCTHYECKHE OLIEHKH

WNuTtepBanbHBIC OICHKM M JOBEpPUTEIbHBIE 001acTH. baiiecoBCckoe CTaTUCTHYECKOE
onileHuBaHue. VIHTepBaibHBIE OLIEHKH MMAPaMETPOB PaCIpEAEIICHUS, TOBEPUTEIIbHAS BEPOATHOCTh
U TOYHOCTb OLEHKH. [IoCTpOE€HUS MHTEPBAIBHBIX OLIEHOK METOJOM LIEHTPAJIbHOU CTATUCTHUKHU.
3aKOHBl  pacCIpeieNiCHUss BBIOOPOYHBIX  XapPAKTEPUCTHUK B  HOPMAIbHOW TEeHEPaTbHOMN
coBokynHocTu. Pacnpenenenus. Ctotogenta u @umiepa. OnpeneseHus u NpocTelme CBONCTBa.
JIOBEpUTENIBHBI HMHTEPBAJ JUISI MATEMATHYECKOTO OXWJIAHUS NpPU H3BECTHOM JHCIEPCHH.
JloBepuTENbHbIE THTEPBAJIBI AJISI MATEMAaTUUYECKOTO 0KUAAHUSI U BEPOATHOCTH COOBITUSA B CIIy4yae
BBIOOpKHU 00JIbIIOr0 00ObeMa. J[oBepUTENbHBIM MHTEPBA ISl MAaTEMaTHYECKOTO OKUJIAHUS TIPU
HEU3BECTHOU nucnepcuu. J[oBepUTENbHBIM MHTEpBald (CUMMETPUYHBIA IO BEPOSITHOCTH) IS
OUCIIEPCUM TIPU  W3BECTHOM MAaT€MaTHUYECKOM OXHUJIAHWUU. JlOBEpUTENIbHBIM WHTEpPBAJ
(CUMMETpPUYHBI MO BEPOSTHOCTU) JJIS JUCIEPCUM TMPU HEU3BECTHOM MATEMAaTHUYECKOM
oxuaaHuu. MiaTepBan npenckazanus.

Paznen 5. CtaTucTudeckas npoBepKa rumnores3

CraTuctrdeckas MpoBEpKa TMIOTE3: OCHOBHBIC THITBI TUTIOTE3 M O0IIasl JIOTHYECcKas cxema
CTaTUCTUYECKOTO KPUTEPHS; XapaKTCPUCTUKHA KadyecTBa Kputepus. [IpoBepka CTaTHCTHYECKUX
runote3. Kpurudeckas o6sacte. MomHocTh kKpuTepus. OTHOIIIEHHE MPaBIOINOI00Us U JieMMa
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Heiimana-ITupcona. [Ipumep noctpoenust HanbGonee MouiHoro kpurepus. [IpoBepka runores 00
ONPENEIICHHBIX 3HAYEHUSAX MapaMeTPOB HOPMAIBHBIX pactpenencHuid. lIpoBepka rumoressl o
PABEHCTBE CPEAHUX IIPU U3BECTHOM nucnepcuu. [IpoBepka rumoressl 0 paBEHCTBE CPENHUX MPH
Heu3BecTHOW nucnepcuu. OmpezneneHue U cnocod ero BbluucieHus. [IpoBepka rumoressl o
paBeHcTBe aucnepcui. Kpurepum baprnerra u Koxpena. Kpurepum cornacus. IIposepka
TUIOTE3bl O COOTBETCTBUM SMIUPUUYECKUX JAHHBIX TEOPETUUECKOMY 3aKOHY C JaHHOW (PyHKIMEH
pacnpenenenusi no kpureputo Ilupcona. IlpoBepka rumore3bl 00 OJHOPOJHOCTH HECKOIBKUX
BbI0OpOK 10 kputepusiMm [Tupcona u Konmmoroposa — CmupHoBa. CpaBHEHHE HECKOIBKUX CPEAHUX
METOZOM JUCIIEPCHOHHOIO aHanu3a. Peanu3anus Moaenel NpoBEpKU CTaTUCTUYECKUX TUITOTE3 B
naketax R, Jupyter Notebook.

Pa3nen 6. OCHOBBI CTATHCTHYECKOI0 HCCJIE0BAHNS 3aBUCHMOCTEN
Pemenune CJIY wMerogoMm HaumMmeHbIIMX KBajpaToB. OOmias aucrepcusi Kak cymma
dakTopHOli M ocrarouHol mucnepcun. Kodpdumuent nerepmuHamum R?u ero cBasb c
koaduirieHTOM Koppensiuuu. JIuHelHas Mojenb NapHOW perpeccud U Teopema laycca —
MapkoBa. Hecmemennocts MHK-onenok koadduimentos mnapHoit perpeccun. Jlucnepcus
MHK-o1ieHOK K03(pDUIIHEHTOB TAPHOUN pETrPEeCCUH.
5.2.Y4eOHO-TeMaTHYeCKMH IJIAH

Ounas popma oOydeHUS

TpynoeMKoCcTh B Yacax

KonTakTHasi padora
AyauTopHasi pabora
Ne Dopmbl
HaunmeHnoBanme Camoc
n Be TeKyllero
TeM (pa3aesoB) Cemuna
/ TOsATEI KOHTPOJIS
AMCHUTINHBI er Oo0mma pbl, LHAS
n 0 a,BT. | Jeknun npaKkTH ycnesaemocTu
padora
Y. yecKkHne
3aHATHUSA
Teopus BeposiTHOCTEM
Beposarnoctu
Lo| ooors 10 |2 1 2 7
BeicTyruienus y
Cnyyaiinbie
2. 1 15 |3 1 1 8 AOCKH,
BEJTUYHMHBI JIOMaIllHUe
Cnyyaiinbie 3ajaHus
3, yd 20 |5 1 3 6 Sece
BEKTOPEI CO0ECCAOBAHUC
[Ipenenbuble 110 MatepHaly 1
4. | Teopemsl TeOpHUU 10 |2 2 1 10 obcyxnenne
. pe3yabTaToOB
BEpPOSATHOCTEMN
5. | Uenu MapkoBa 14 |3 1 1 8
MartemaTu4eckasi CTAaTUCTHKA
Cnyyaiinbie BricTynnenus
1. i 16 |2 1 1 12 i y
MIPOIIECCHI JIOCKH,
CratucTuka JIOMAIITHUE
2. | KOHEUYHOHU 18 |3 1 2 8 3aJaHMs,
COBOKYITHOCTH cobeceoBaHNe
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Toueunsie 10 MaTepually u
HKH HU
3 | oue 2 |2 1 1 3 o0CyKCHHE
napaMeTpoB pe3yabTaTOB
pacrnpeieaeHui
NHrepBanbHbIe
4. | crarucTUveckue 10 |5 1 2 9
OIICHKH
TaTHCTUYECKAs
5, | Cramucrimiceka 5 |2 1 2 4
MIPOBEPKa TUIIOTE3
OcHOBBI
TATHCTUYCCKOT
6. | CTATMCTHACCKOTO 4 g 1 2 5
WCCIICTIOBAHUS
3aBUCUMOCTEN
CormnacHo
B M II eOHOMY TIJIaHy:
LEJIOM 10 144 | 34 16 18 80 FHEDHONY TRRY
TUCIIMTUTAHE KOHTPOJIbHBIE
paboThI
OunHo — 3a04Has hopma 00ydeHUs
TpyroeMKoCTh B yacax
KonTakTHasi padora
AyautopHas pabdora
Camo
B Dopmbl
No HaumeHoBanme c CTOAT TeKyIIero
Ay Tem (pa3/1e/ioB) Cemuna eIbH KOH)T’ o1t
JMCHHMILIAHBI ¢ Obma pbl as p
r i, B Jlekuun IIpakTH pato yCHEeBaeMOCTH
0 T. 4. YyecKue
Ta
3aHATHS
Teopus BeposiTHOCTEH
BepostHocTn

1, boATLl 10 |5 1 2 10
coObITHI Brictynnenus

5 Cnyuaiinble 15 |3 1 5 10 y nockun,

' BEJIMYHHBI AOMAIIHNE
= 3aJlaHus,

3 Cnyyaiinbie 20 |5 1 2 5 cobeceioBaHl
BEKTOPBI e 1o
[IpenenvHbie MaTepuany u

4, TEOPEMBI TCOPHHU 10 |2 1 2 5 obcyxaeHue
BEPOSATHOCTEH pe3yabTaToOB

5. Ilennn MapkoBa 14 (2 1 2 5

MartemaTuyeckasi CTAaTUCTHKA

1 Cnyuaiinble 16 |4 1 1 10 BelcTyruienus y
TIPOLIECCHI JIOCKH,
CratucTuka JIOMAIIIHUE

2. | KOHCYHOM 18 (2 1 1 5 3aJaHMs,
COBOKYITHOCTHU cobecenoBaHue
Toueunsie 0 MaTepHuany u

3. | oueHkH 22 |1 1 1 5 o0cyxieHue
MapaMeTpoB pe3yabTaToOB
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pacrnpeieIeHui
NHurepBanbHbIe
4. | cTaTUCTUYECKHUE 10 (1 1 1 10
OIIEHKU
Craructuueckas
o. 5 1 - 1 10
MPOBEPKA TUIIOTE3
OcHoBBI
CTAaTUCTUYECKOTO
6. 4 2 - 1 5
HCCIIeI0BaHUS
3aBUCUMOCTEH
CornacHo
B nenom o eOHOMY TIJIaHy:
! 144 | 28 12 16 80 YACOHOMY TLIAHY
JTUCITUTIITUHE KOHTPOJIbHBIE
paboThI
5.3.Conepxkanue ceMMHAPOB, MPAKTHYECKUX 3aHATHH
IlepeyeHb BONPOCOB /i1 00CYKIEHHUS HA
HaumeHnoBanme CEeMHHAPCKHUX, MPAKTHYECKUX 3AHATHSAX, dopmbl
TeM (pa3esioB) peKoMeHyeMble HCTOYHHKH U3 pa3/esioB 8,9 NnpoBeIeHust
JUCHMILJINHBI (yka3pIBaeTcsl pa3jies 4 0 PSAAKOBbIi HOMep 3aHATHI
HCTOYHUKA)
Teopus BeposiTHOCTE
Onepanuu Haj CIy4aliHBIMU COOBITUSMH, CBSI3aHHBIMU KoHTpoh
C OMBITOM. [ 'eomMeTpuieckrie BepOsITHOCTH. IS, I
CraTucTrueckoe «OnpeeieHne» BepOsSTHOCTU U
Pasnmen 1. BBIOOpOYHAS
B ST akcuomaruka A.H. Kosimoroposa. BepositHocTHOE
CPOATHOCTH CODBITHH MPOCTPAHCTBO KaK MOJEIb CIIy4alfHOTO SKCIIEpUMEHTA. TpoBepKa
PexomeHtyeMble HCTOUHUKH: AOMAIITHETO
[8.1.-85.;9.1,9.2] 3a/iaHuA
KonTposib
Ycnosuble BeposiTHOCTU. He3aBucumbie coObITHS U AT
MPAaBUJIO YMHOKEHHUSI BEpOSITHOCTEH. Dopmyria MOTHOU
Paznen 1. . . BBIOOpOYHAs
. BepositHocTH. @opmyna baiteca BeposiTHOCTEH TUOTES.
BepostHocTu coObiTHI p i poBepKa
€KOMEH/IyeMbl€ UCTOYHUKHU:
OMAIIIHETO
[8.1.-8.5.;9.1] A
3ajaHus
KonTpob
HesaBucumpbie ucneitanus. Cxema bepnyim. HAIUYUS U
Pazgen 1. BeposTHOCTh 3a1aHHOTO YKCia YCIIEX0B U Hanbosee BBIOOpOYHAs
BepostHocTH coOBITHI BEPOSITHOE UMCIIO YCIIEXOB B cxeMe bepHymu. MpOBEpPKa
[8.1.-8.5.;9.1,9.2] JIOMAIITHETO
3alaHus
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JlokanbpHas ¥ MHTErpaJibHAs IPUOIIKEHHBIE (POPMYIIBI KonTposb
Jlannaca. BepoSITHOCTB OTKIIOHEHUS! OTHOCUTEIILHON HAJTU9HS U
Paznen 1. 4acTOTHI OT BEepOSATHOCTH. [IpubimxeHHbIe GOPMYITBI BBHIOOPOYHAS
BepostHOoCcTH COOBITHIA [Tyaccona. [IpOBEpKa
PexomeH1yeMble HCTOUHUKHU: JIOMaIllHEro
[8.1.-8.5,;9.1,9.2] 3a1aHus
JluckpeTrHas ciaydyaliHas BEJIMYMHA U €€ 3aKOH
pacnpenenenus. [IpuMepbl JUCKPETHBIX 3aKOHOB KonTpoJib
pacripeniesieHus: OMHOMHUAIBHBIA, TEOMETPHUYECKHH, HAJIAYUS U
Pazgen 2. TUTIEPTE€OMETPUUECKUM, TTOJIMHOMUAJIbHBIMH, BBIOOpOYHAs
CiyuaifHble BEJINYNHBI IMyacCOHOBCKHI. Vcnonbp30Banue Kiacca IpOBEPKa
scipy.stats.rv_discrete. JIOMAIITHEro
PexomeHtyeMble HCTOUHUKHU: 3a1aHus
[8.1.-8.5.;9.1,9.2]
MareMaTtnueckoe 0KUAAHUE U TUCIIEPCUs TUCKPETHON K
ciiy4aiiHOM Benn4uHbL. CBOMCTBA MaTEMATUYECKOTO OHTPOIIb
0>KMJIaHUSI ¥ TUCIIEPCUU IPOU3BOJIBHON CIIy4allHOM Be HaIlma s 1
Paznen 2. H i C BBIOOpOYHAs
. nnuvHbl. HepaBenctBo Mencena. CrangaptHoe U cpelt
CrnyyaiiHble BeJTMUHHBI Hee ITHHEHHOE OTKIOHCHIS IpoOBepKa
JIOMAIIHEro
PexomMeH1yeMble HCTOUHUKHU:
[8.1. - 8.5.;9.1] SanamHA
CamoTtecTrupoBa
HUE.
KoBapuarus u ko3hGUIMEHT KOPPETSIIN. KonTpob
[IpousBosmas GyHKINS [ETIOYUCTICHHOW ClTydaiHON HUIWYUS U
Pasnen 2 BEJINYMHBI U YNCIIOBBIE XapaKTEPUCTUKU TUITHYHBIX BBIOOpOUHAS
Cn;[qaﬁH.me S JUCKPETHBIX 3aKOHOB. Beruncienue YHCTIOBBIX IpoBepKa
XapaKTEPUCTHUK CPEACTBAMHU NUMPY U SCIpy. JTIOMAIITHETO

P CKOMCHAYEMBIC NCTOYHUKU:

3a7aHus. 3a4ueT

[8.1.-8.5.;9.1] 1o
KOHTPOJIBHOM
pabote
AOGCOIIOTHO HETIPEPHIBHBIC CITyYaiiHbIC BEITUYUHBI.
[1710THOCTH BEpOSITHOCTH U €€ CBOMCTBA.
KonTpob
Matematuueckoe OXuIaHue U AUcIiepcHst abCOIOTHO
N NN HAIUYUS U
HENPEPBHIBHOU CiydailHOM BeUYUHBI. PaBHOMEpHOE
Paznen 2. BBIOOpOYHAs
C . pacnpeziefieHle Ha OTPE3Ke U NMOKa3aTeabHOoe
Ty4aliHbIe BETUYHHbI "
yd pacrpeiefieHUe Ha MOynpsMoi. MenuaHa 1 KBaHTHIIN TpoBepka
OMAIIIHETO
HENPEPBHIBHOTO paclpeaeeHusl. A
3alaHus
PexoMeH1yeMble HCTOYHUKH: a
[8.1.-8.5.;9.1,9.2]
KoHTpoas
LlenTpanpHble U HAYaTbHBIE MOMEHTHI BEPOSITHOCTHOTO N
pacrpeneneHusi. ACUMMETPHsI U HKCIIECC.
Paznen 2. . BBIOOpOYHAs
P — [IpousBoasias GyHKIIUS MOMEHTOB U €€ CBOMCTBA. DOBEDKA
yi PexoMeH1yeMble HCTOYHHKH: POBEp
: OMAIIIHETO
[8.1.-8.5.:9.1,9.2] A
3alaHus
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HopmaneHoe pacnpenenenue Ha npsmoil. ColicTBa

KoHtpoib

o HaJIU4us U
HOPMAJIbHBIX CITy4aiiHBIX Benn4uuH. Jlorapudmuuecku
Paznen 2. BBIOOpOYHAs
. HOPMaJIbHOE paclpeieiieHuE.
CrnyuaiiHble BEJIMYUHBI MpOBEpKa
PexomenryeMble UCTOUHUKHU:
OMAIIIHErO
[8.1.-85.;9.1,9.2] a
3aJ1aHus
3aBUCHMBIC U HE3aBUCUMBIE CITy4allHbIE BEKTOPHI. KonTposb
CDYHKHI/M pacrpeaciCHus cnyqaﬁHoro BCKTOpa U €€ HaJIUu4usg u
Paznen 3. cBolcTBa. OJMHAKOBO PAaCIPEIEIEHHbIE CITyYallHbIe BEK | BRIGOpOYHAS
CiyuaifHble BEKTOPBI TOpPBI. JJUCKpETHBIE CITy4aliHbIE BEKTOPBI. pOBEPKa
PexomenryeMbie HCTOYHUKH: JIOMAIITHEro
[8.1.-8.5.,;9.1,9.2] 3a1aHus
AOCOJIFOTHO HEMPEPHIBHBIE ClTydaliHble BEKTOPHI. CBA3b Kontposb
(YHKIIUM TUTOTHOCTH PaCIpeesICHUs CITy4aifHOTO BEK HAJIA4YUS U
Paszpnen 3. TOpa ¢ PyHKIUSAMU MJIOTHOCTH €ro KOMIIOHEHT. PaBHO BBIOOpOYHAs
Cny4aiiHbIe BEKTOPBI MEPHOE PACIIPEAETICHUE B OTPAaHUYCHHON IIPOBEPKa
obnactu. PekoMeH1yeMble HCTOUHUKH: JIOMAIITHETO
[8.1.-8.5.;9.1,9.2] 3aJaHuS
VYcnoBHBIE pacnipeieNieHns]  YCIOBHBIE TNIOTHOCTH. Kontposb
VYcnoBHOE MaTEMaTUYECKOE OKUJIAHNE U €r0 CBOMCTBA. HaJIu4us U
Paznen 3. ®opMyIa MOJTHOTO MATEMATUYECKOTO OKUIAHMSL. BBIOOpOYHAS
Cny4yaliHble BEKTOPBI VYcenoBnas aucnepceusi. Dopmyra MOIHON AUCTIEPCHH. MpoBepKa
PexomeHnryeMble HCTOUHHKMU: JIOMaIIHEro
[8.1.-8.5.;9.1] 3aaHUS
KonTpoJib
MHoromMepHo€ HOpMAIILHOE paclpeIeICHHE.
[IpuBenenue k kaHoHn4yeckomy Buny. HopmanbHbie HAIIHEHA 1
Paznen 3. . ¢ BBIOOpOYHAS
N Clly4ailHble BEKTOPBI U UX CBOMCTBA.
CrnyuaiiHble BEKTOPbI IIPOBEpPKa
PexomenryeMble HCTOUHHKMU: IOMALLIHEro
[8.1.-8.5.;9.1]
3a/1aHus
KonTposb
Pasnen 4 Hepasencrsa MapkoBa u UeObliieBa. 3akoH OOIBIINX HAINYUA U
A ) gucen. Teopema YeOrimena. Teopema bepaymnu. BBIOOpOYHAS
[IpenenbHbIEe TEOPEMBI p )
. €KOMEH/1yeMbl€ HCTOYHUKHU: MIpOBEpPKa
TEOPUU BEPOSITHOCTEN .
[8.1.-8.5.;9.1] JIOMAIITHETO
3a/laHus
. KoHTpoas
XapakTepuctTuieckre (pyHKIUU U UX CBONCTBA.
Paznen 4. LentpanbHas npeaenbHas TeopemMa AJisd 0JMHAKOBO HaJ161/1q1/1;1 1
[IpenenbHbIEe TEOPEMBI pacnpeieIEHHbIX ClaraéMbiXx. BRIDOPOHHAA
. MpOBEpPKa
TEOPUH BEPOATHOCTEMN PexomeHnryeMble HICTOUHHKMU: I[EMaL[II)HeFO
[8.1.-8.5.;9.1]
3a/laHus
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Omnpenenenue u crocoObl 3a1aHus Leneit Mapkosa.

[8.1. - 8.5.;9.1]

BepostHocTH 1 MaTpuIa nepexo10B. MHOromaroBble KonTpoJib
BEPOSITHOCTH IIEPEXO/I0B U TEOPEMA O MATPHULIE HAIMYUS U
Paszpgen S. MHOTOLIAroBbIX NepexonoB. Mcnob3oBanue BBIOOpOYHAs
Llenu Mapkosa OMOIMOTEKH NUMPY IS MOACIUPOBAHUS LIETICH IpOBEPKA
MapkoBa cpeactBamu Jupyter Notebook. JTOMAIITHETO
PexomeHnryeMbie UCTOYHUKHU: 3aJlaHus
[8.1.-8.5,;9.1,9.2]
MartemaTH4ecKasi CTAaTHCTHKA
. o KoHntpoib
Crnyyaitnsie mpouecchl. OCHOBHBIE TUIIBI CITydailHBIX
HaJTU4us U
npoueccoB. KoBapuanuonHnas QyHKus.
Paznen 1. o BBIOOpOYHAS
. I'eomerpuueckoe OpoyHOBCKOe IBHKEeHHE. CiiyyaiiHoe
CrnygaitHble TpoLECcChl . IIpOBEpKa
onyxnanue. PekoMeH1yeMble HCTOUHUKH: OMAIIHEro
MalIITHer:
[8.1.-8.5.;9.1] a
3a1aHus
KoHntposb
ITyacconoBckuit mporecc. Moaens Kpamepa— HAJIA4YUS U
Pazmen 1. JlynnGepra (mporecc pucka). BBIOOpOYHAS
Crny4aiiHble ITPOLIECCHI PexomenryeMble MCTOUHUKH: IIPOBEPKA
[8.1.-8.5.;9.1] JIOMAIIHETO
3a/1aHus
KoHntposb
OMIOUPUYECKUE XapaKTEPUCTUKH IIPU3HAKA: CPEIHEE, p
Paznen 2. mucnepcusi, CKO, acummetpus, skciecc, pyHKIus Ha‘%ﬂqm 1
. BBIOOpOYHAs
CrarncTuka KOHEYHOU pacnpeneneHus. I OBS <a
COBOKYITHOCTHU PexomeniyeMble HCTOUHUKH: ﬂgMauI:Hero
[8.1.-8.5.;9.1]
3a/1aHus
KonTposib
Pasgen 2 OMnupuydecKas KoBapualus JIByX IPU3HAKOB. HaJIu4us U
AT 2. . BapuaunonHsslii psij, pa3mMax u SMIUpUYECKas BBIOOpOYHAs
CrarucTuka KOHEYHOU )
MeauaHa. PekoMeH1yemMble HICTOYHUKH: MIpOBEpPKa
COBOKYITHOCTH i
[8.1.-8.5.;9.1] JIOMAIIHETO
3a/1aHus
Cpennee apudmeTnyeckoe 1 TUCTIEPCUsi COBOKYTHOCTH, KOHIhOILL
pa3butoii Ha rpynnbl. CpeaHee apuMETHUECKOE U P
HaJIu4us U
Pazgen 2. JUCIIEpCHsl MHTEPBAJIbHOrO pacnpenaeneHus. CBs3b ¢ 5
CraTuCTHUKA KOHEYHOH XapaKTCPpUCTUKAMU I/ICXO,[[HOI71 COBOKYITHOCTH. BBIDOPOHHA
MpOBEpPKa
COBOKYITHOCTH ITompaska llenmapaa. pOBCp
JIOMaITHEro
PexomeHnryeMble HICTOUHHKMU:
3a/laHus
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I'enepanbHast COBOKYITHOCTH, BHIOOPKA U OCHOBHBIC

CrocoObl opranu3aruu BEIOOpKU. OCHOBHBIC Kontposib
) BBIOOPOYHBIC XapaKTEPUCTUKH U UX CBOWCTBA. HAIMYUS U
Ic’asnen ) . [ToBTOpHBIE U OEC TOBTOPHBIE BHIOOPKH. BBIOOpOYHAs
TaTHCTHKA KOHCHIHOU Hcnonp3oBanne makera numpy.random ajist CO3aHUS IpOBEPKA
COBOKYIHOCTH BBIOOPKH U3 PACTIPEICIICHHUS. JIOMAIITHETO
PexomenryeMble HCTOUHUKHU: 3a/1aHus
[8.1.-8.5.;9.1]
Bri6opxka u3 pacnpeaenenus. BapuanunoHHbsli pa v o
PAIKOBBIEC CTaTUCTUKH. PacipeneneHue nopsakoBbIX Kontposb
Paznen 3. cTtaTUCTUK. CTaTUCTUYECKOE OLICHHUBAHUE TTaPAMETPOB. HAJTUIHS U
ToueuHble OLIEHKN ToueuHble OLIEHKU U UX CBOICTBA (HECMEIIEHHOCTb, BBIOOpOYHAs
MapaMeTpoB COCTOSITENIbHOCTD U 3((HEKTUBHOCTB). pOBEPKa
pacrpeneneHni AcuMnToTuyeckas HOpMajabHOCTb. JIOMAILTHETO
PexomeHnryeMble HCTOUHUKHU: 3a/1laHus
[8.1.-8.5.,;9.1,9.2]
CoCTOSTENBHOCTD U CXOAUMOCTD 10 BEpOATHOCTH. He KonTposb
Paszpnen 3. CMEIIIEHHAs OLIEHKa Ha4aJbHOTO MOMEHTA HaJIA4YUs U
TodeuHbie OLIEHKH MPOU3BOJILHOTO TIOpsiKa. BeibopouHoe cpemHee Kak BBIOOpOYHAs
rapameTpoB s dexTrBHAS OIIEHKAa MaTEeMAaTUYECKOTO OXKHUIAHMUS. IpOoBEPKa
pacrpeneneHni PexomenryeMble HCTOUHHKMU: JIOMAILHETO
[8.1.-8.5.;9.1,9.2] 3aJaHUsA
JlocTaTouHble yCIOBUS COCTOSTENILHOCTH Kontposk
Pasnen 3. CTaTUCTUYECKOM OLleHKU. COCTOSATENbHBIE OLIEHKH HaIIs 1
Toueunsle oneHKH HAYATEHBIX MOMEHTOB. BBIOOpOYHAs
TTapamerpos PexomeH1yeMble HCTOUHUKH: MpoBepka
pacnpezeneHui y JIOMAIIIHEro
[8.1.-8.5.;9.1,9.2]
3aJlaHus
MeTto1 MakCHMaJIbHOTO MPaBAOINOA00US U METOT KounTpons
Paznen 3. MOMEHTOB. OLIEHKH TapaMeTPOB PACTIPEACICHUS HAJIMYUS U
Toueunubie OLICHKU METOJOM MOMCHTOB U UX COCTOSATCIIBHOCTD. MeTO,Z[ B[,160pqua51
nmapamMeTpoB MAaKCHUMAJIBHOI'O HpaBI[OHOI[06I/I}I. IIpOBEpPKaA
pacrnpeneneHui PexomeHnryeMble UCTOUHUKMU: JIOMAITHETO
[8.1.-8.5.;9.1,9.2] 3aaHUA
KonTposb
Pazpgen 3. Hepasencto Pao — Kpamepa u undopmarus HAIUYUS U
Toueunsle oleHKH Oumepa. DdpdextuBnbie no Pao — Kpamepa BBIOOpOYHAs
rnapa MeTpoB OlleHKH. PekoMeHyeMble UICTOUHUKHU: MpOBEpPKa
pacrpeneseHuit [8.1.-8.5.;9.1,9.2] JIOMAIITHETO
3a/laHus
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HHTepBalibHBIE OIIEHKU TTApaMEeTPOB pactpeeiiCHHs, KonTpons
Paznen 4. JOBEpUTETHHASI BEPOSITHOCTh M TOYHOCTH OIICHKH. HAIMYUS U
HHTepBanbHbIE [TocTpoeHuss HHTEPBAIBHBIX OIICHOK METOIOM BBIOOpOYHAs
CTaTHCTHYECKHE UECHTPAILHOM CTATUCTUKH. pOBEPKa
OIICHKHU PexoMeHTyeMbie HCTOYHHKH: JIOMAIITHETro
[8.1.-8.5.;9.1,9.2] 3a1aHus
Pazgen 4. Pacnpenenenus xu-kBaapar Cteronenta u duiepa. KonTpoJib
WuTepBasibHbIe JloBepuTEIbHBIC HHTEPBAJIBI JJIs TapaMeTPOB HATHYUS U
CTAaTHCTUYCCKUE HOPMAaJIbHOTO paclpeaeacHusl. BBEIOOpOYHAs
OIICHKHU PexoMeHTyeMbie HCTOYHHKH: poOBepKa
[8.1.-8.5.;9.1,9.2,9.4] JIOMAIITHETO
3a/1laHus
Pasnen 4. HHuTtepBanbHbIE OLICHKU U JOBEPUTEIBHBIE 00IACTH. Kontposb
HnTepBanbHble baliecoBCKO€ CTaTUCTHYECKOE OLIEHUBAHHUE. HaJIN4MS U
CTAaTHCTUYCCKUE PekoMeHTyeMbie HCTOYHHKH: BBIOOpOYHAs
OIICHKHU [8.1.-8.5.;9.1,9.2] poBepKa
JIOMAIITHEro
3a/IaHust
Paznen 5. Cratuctuueckue kputepuu. CTaTucTAYecKasi MpoBepKa KonTposb
Cratuctudeckas TUTIOTE3: OCHOBHBIE THITHI TUTIOTE3 W 00MIast JIOTHIeCKast HATHYUS U
MPOBEpKa TMIOTE3 CXeMa CTaTUCTUYECKOTO KPUTEPHS; XapaKTePUCTUKH BBIOOpOYHAs
KayecTBa KpUTEPHSI. MpOBEpKa
PexomeH1yeMble HCTOUHHKHU: JIOMAIIIHEro
[8.1.-8.5.;9.1,9.2] 3aJaHUsA
Paznen 5. [TpoBepka runote3 00 onpeneIeHHBIX 3HAUCHHIX TTapa KonTposb
CratucTtuueckas METpPOB HOpMaJbHBIX pacnpeaeneHuii. [Iposepka HAJIUYUs U
MIPOBEpKa TMIOTE3 TUIOTE3bI O PABEHCTBE CPEIHUX MPU U3BECTHOM BBIOOpOYHAs
nucrnepcuu. PekomenayeMble HCTOYHUKU: MpoBepKa
[8.1.-8.5.;9.1,9.2] JIOMAIIHETO
3alaHus
KonTposb
p 5 [IpoBepka runoTessl 0 PaBEHCTBE CPEIHUX MPU HaJIM4us U
Ca3z[en ’ HEU3BECTHO nucnepcuu. P-3naueHne Kputepus. BLIOOPOYHAs
TaTUCTHYECKAS
PexomeH1yeMble HCTOUHHKH: MpOBEpKa
MpOBEpKa THHoTEs [8.1.-8.5.:9.2,9.3,9.4] JOMAIIHEro
3alaHus
KoHTpoas
p 5 [IpoBepka runores o Bujae pacnpeaencHus. Kpurepuii HAJINYUS U
AT . [Iupcona. BBIOOpOYHAs
CratucTtuueckas )
HpOBEpKa FHITOTE3 PeKOMeH,[[}-/eMLIe HUCTOYHUKH: MpoOBepKa
[8.1.-8.5.;9.1,9.2,9.4] JIOMAIITHETO
3aIaHus
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KoHtpoib
[TpoBepka runore3s! 00 OTHOPOTHOCTH HECKOIBKUX
HaJU4us U
Paznmen 5. BBIOOPOK 10 Kputepusm [upcona u Koamoroposa —
BBIOOpOYHAs
Cratuctudeckas CMupHOBa.
. IIpOBEpKa
MPOBEPKa TUIOTE3 PexomenryeMble UCTOUHUKHU: IOMAIITHEro
[8.1.-8.5.;9.1,9.2]
3aJ1aHus
KoHntpoub
Pasien 5 CpaBHEHHE HECKOJIBKUX CPETHUX METOJIOM HaJIU4us U
Act . JMCIIEPCUOHHOIO aHAJIN3A. BBIOOpOYHAs
Cratuctuueckas .
HDOBEDKA FIIIOTES PexomeHnryeMble HCTOUHUKHU: IIpOBEpKa
POBEp [8.1.-8.5.;9.1, 9.2, 9.4] JIOMAIIIHETO
3aJlaHus
Pemenne CJIY mMeTo10M HAUMEHBIITUX KBAJIPaTOB.
o KonTpoJb
Paznen 6. O6mas qucnepcus Kak cymma GpakTopHOM n
OcHOBBI octatouHoit nucnepcuu. Kosddurument Ha%nqm 1
CTaTUCTUYECKOTO JETEPMHUHAIIMN U €T0 CBSI3b ¢ KO OUITHEHTOM BBIOOpOTHA
IpoOBepKa
HCCTIEIOBAHUS KOPPEJISITUH. pOBEP
o ) JIOMAIIHEro
3aBHCHMOCTELH PexomenryeMble HCTOYHHKHU: S ——
[8.1.-8.5.;9.1,9.2] a
JIuHeitHasg MOJIEb MAPHOW PErPECCUU U TEOPEMA KonTposb
Paszpnen 6.
OCHOBLL l'aycca — MapxkoBa. Hecmemennocts MHK- onienok HaJIA4YUS U
ko3 durmentoB napHoit perpeccun. ucnepcus MHK- BBIOOpOYHAsS
CTaTHUCTUYECKOTO 9
OIIEHOK KOA((DUITMEHTOB MAapHOW PETPECCUH. IpOBEPKa
UCCIIeIOBAaHUS
- PexomeHtyeMble HCTOUHUKHU: JIOMAIIIHEro
3aBUCHUMOCTEH 4
[8.1.-8.5.;9.1,9.3] 3aJaHUsA

6.IlepeyeHb yueOHO-METOANMYECKOT0 00ecriedeHUs AJIsl CAMOCTOSITEIbHOM padoThl
o0y4arouuxcs Mo JUCUHILIUHE

6.1.IlepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEIbLHOE OCBOCHUE TMCUUIIMHBI,
(GopMBbI BHEAyTUTOPHOM CAMOCTOATEIbHOI PadoThI

HanmenoBanue Ilepevyenb BONIPOCOB, OTBOAUMBIX ®opMbI BHEAYAUTOPHOM
TeM (pa3aesioB) Ha CAMOCTOSITEJIbHOE OCBOEHHUE CaMOCTOSITEJIbHOI PadoThI
AUCHMILINHBI

Teopus BeposiTHOCTEH

[TporpamMmupoBaHue pa3IuyHbIX

Paznen 1. BEPOSTHOCTHBIX MOJIEIIEH C
CraTtucTudeckoe MOAEIMPOBaHNE

BepostHocTn BeDOSTHOCTH UCIOJIb30BAHUEM UHCTPY MEHTApHs

COOBITHI p «Jupyter Notebook» u «Wolfram

Mathematica»
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MopenupoBaHue pa3IndHbIX

Pasnen 2. Craructuueckoe MOJIEIUPOBAHUE pa3 pacrpeeneHuil ¢ UCIIOIb30BaHUEM
Crnyyvaiinble JIMYHBIX PACIPEIECIICHUM CIIy4alHbIX UHCTpyMeHTapus «Jupyter
BEJIMYUHBI BEJIMYUH Notebook» u « Wolfram
Mathematica»
MopenupoBaHue pa3IndHbIX
Pazpnen 3. CraTucTrueckoe MOoJIeIMpOBaHUE MHOTOMEPHBIX PACIPEAEICHUM C
Crnyyaiinble JIBYMEPHOTO HOPMAJIbHOT'O 3aKOHA UCII0JIb30BAHUEM UHCTPY MEHTapus
BEKTOPBI pacnpe AeneHus. «Jupyter Notebook» u «Wolfram
Mathematica»
Paznen 4.
CraTucTrueckoe MoJIeTMpOBaHUE
[IpenenvHbie Peanuzanus monenu LIIT B
3aKOHa OOJIBIIMX YHCET U
TEOPEMBI TEOPHU . . nakerax R, Jupyter Notebook.
< LEHTPAJILHOU MpeeIbHON TEOPEMBI.
BEPOSITHOCTEH

Paznen 5. Iernu

[Ipenenbuble BeposiTHOCTH. Teopema
MapkoBa 0 npereabHbIX

MoaenupoBaHHe JUCKPETHBIX
ueneit MapkoBa ¢ UCIOJIb30BaHUEM

MapxkoBa WHCTpyMeHTapus «Jupyter
BEPOSATHOCTSIX.
P Notebook» 1 «R»
MaremaTu4eckasi CTAaTUCTHKA
Mo nenrpoBaHue BUHEPOBCKOTO 1
Paznen 1. Cnyuaiinble npouecchl. CiydaitHoe IyacCCOHOBCKOTIO Mpoliecca ¢
Cnyvalinbie onyxmanune. Monens Kpamepa— HCIIOJIb30BAHUEM MHCTPYMEHTAPHUS
MPOIIECCHI JlynnGepra (mporecc pucka). «Jupyter Note book» u «Wolfram
Mathemat ica»
Pasen 2 Cpennee apudmernyeckoe u OMIUPUYECKHE XapaKTePUCTUKI
‘ JCTIEPCUS] UHTEPBAIBLHOTO IpU3HAKa C UCMOIb30BaHUEM
CraTtuctuka
. pacnpenenenusi. CBs3b ¢ UHCTpyMeHTapus «Jupyter
KOHEYHOU .
XapaKTEPUCTHKAMU MCXOTHOU Notebook» u «Wolfram
COBOKYITHOCTH. ;
coBokynHocTtH. [Tonpaska Illennapaa. Mathematica»
YucneHHbIe METOIbI HAX0XKACHUS
OIICHOK MapaMeTpoOB
Paznen 3. It P POB,
MeTto1 MaKCUMaIbHOTO UCIIOJIb3YeMbIE METOIaMU
Toueunsle oLeHKH
HapameTpos PaBa0MNO0100Us U METOJI MOMEHTOB. MaKCHMaJIbHOTO MPaBA0Noa00Us U
- OueHKM napaMeTpoB pacupeieIeHus METOJ] MOMEHTOB C
pactip METOJOM MOMEHTOB U UX UCIIOJIb30BaHUEM UHCTPYMEHTapUs
(MaTemaTuueckas
COCTOSITENIBHOCTb. «Jupyter Notebook» u «Wolfram
CTaTHCTHKA)

Mathematica». Me Tox
CIIEICUHTOB.
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UuciieHHbIE METO/1bI HAXOXKICHUS
[TpubnmxeHHble (ACUMIITOTUYECKHUE) OIICHOK [1apaMeTpOB,
Pasien 4 JIOBEPUTEIIbHBIE UHTEPBAJIbI. UCII0JIb3YEMbIE METOIaMU
S JloBepuTenbHbIE UHTEPBAJIbBI IS MaKCHUMaJIbHOTO IPaBJONoI00us 1
NHurepBanbHbIe
MaTEeMaTHUYECKOT0 OKUAAHUS U METOJ1 MOMEHTOB C
CTaTUCTUYECKUE
BEPOSTHOCTH COOBITHS B CIIydae MCII0JIb30BAaHUEM UHCTPYMEHTapHUs
OILICHKHU
BBIOOpKH O0JIBIIOTO 00beMa. «Jupyter Notebook» n «Wolfram
HuTepBan npeackazanusi. Mathematica». Me Tox
CIICHCHHIOB.
Pasnen 5.
P [IpoBepka runoressl 00 ofHOpoiHOCTH | Peanusanus nmpoBepka runotessl 00
HECKOJIBKUX BBIOOPOK 10 KPUTEPUIM OJHOPOJIHOCTH B INa KeTe «Jupyter
MIPOBEpKa TMIOTE3
(MATeMATHECKAT [Inpcona u Konmoroposa — Notebook» u «Wolfram
CmupHOBa. Mathematicax.
CTaTUCTHUKA)

Pa3nen 6. OcHOBEI

Pemenne CJIY MeTo10M HaMMEHBITHX
kBajpaToB. O0mas qucnepeus Kak

Yucnennsie Metoabl pemenus CJIY
METOJIOM HAaMMEHBITUX KBAIPaTOB C

CTAaTUCTUYECKOTO cymma (aKTOPHOM M OCTATOYHOMU

HUCCIIEIOBAHUS mucnepcun. Koagdunnent HCTOJIL3OBAHACM HHCTPYMCHTAPHA
. peui. «Jupyter Notebook» n «Wolfram

3aBUCUMOCTEMN JETEPMHUHAITUN U €TO CBS3b C

Mathe matica».

K03(h(HULIHEHTOM KOPPENSILUH.

6.2.1lepeuenns BONPOCOB, 3a/1aHUIl, TeM VI NOATOTOBKHU K TeKYIIeMY KOHTPOJIIO

IIpuMepHbBIii NepedyeHb BONPOCOB K KOHTPOJIbHBLIM padoTam

1. ChopmynupyiiTe akCHOMBI TEOPUH BEPOSITHOCTEH U HAa WX OCHOBE JOKAKHUTE CBOWCTBO
HEMPEPHIBHOCTU BEPOSTHOCTH.

2. Jlaiite onpesienieHUE MOHATUH «HE3aBUCUMOCTh COOBITHI. Kakue cOOBITHS Ha3bIBAIOTCS
«HE3aBHCHMBIMH B COBOKYITHOCTHY. Cieayet iu u3 paBerctsa P(ABC) = P(A)P(B)P(C) nonapHas
He3aBUCUMOCTh. OTBET 00OCHOBAT.

3. JlaiiTe ompeneneHUe MOHITHI «yCIIOBHAsi BEPOSTHOCTHY, «IIOJIHASI TPYIIA MO MapHO
HECOBMECTHBIX  COObITHI). ChopMynupyiTe W JOKAXKHUTE TEOPEMBI, yTBEPKIAIOIINE
CIPaBEIIMBOCTh (HOPMYJBI TOJTHOW BEPOATHOCTEH W (POPMYNBI TMOJHOW BEPOSITHOCTEH JUIs
MAaTEMaTHYECKOr0 OKUIAHUS.

4. JNanite omnpeneneHue cxembl bepHymmm. BeBeaute dopmyny s ompeneneHus
BepositHocTH Pn (k) HacTymuieHUs K yCIIeXOB B CEPUH U3 N HE3aBUCUMBIX HCIIBITAHUSIX.

5. Jlaiite onpeaenenne OMHOMHUATLHOTO 3aKOHA pacipeaenenus. Beseaute Gopmyny s
HauOosiee BEPOATHOIO 4YHUCIa YCIEXOB B cxeMme bepHyminm U3 n HEe3aBUCUMBIX HCIBITAHUM.
[IpuBenute popmyny NOJIUHOMHAIBHOTO PACIpPEACICHUSI.

6. Chopmynupyiite u JokaxuTe mpeaenbuyto Teopemy [lyaccona. Beeaute hopmymy mis
HauOoJiee BEpOsITHOTO 3HaueHus pacnpeaeneHus [lyaccona.

7. ChopmynupyiiTe MOHATHE CITy4YalHON BEJIUYUHBI U PYHKIIUU paclpeiesIeHUs] CydaitHOM
BennuuHbl. [IpuBecTH mpuMep BEpOATHOCTHOTO MPOCTPAHCTBA U (PYHKUIUHM HA HEM, KOTOpasi HE
SABJISCTCS CIIy4allHON BEJIMYMHOM.
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8. Jlaitite ompeneneHre (YHKIUU pacrpenesieHus] CIydallHOW BETUYUHBI U JOKAXKUTE
OCHOBHBIE€ CBOMCTBa QyHKIIMU pacnpeneneHus. Haliaure GyHKIUIO pacnpeaesieHus HHANKaTopa
COOBITHUS.

9. Cdopmynupyiite omnpeneiieHHe JTUCKPETHOM ClydyallHOM BelWYMHBL. BbiBenurte
BBIpA)KEHUE JUIsl PYHKIUU PACTIPEEICHHS TUCKPETHON CIIy4ailHOM BEIMYMHBI.

10. [laWiTe omnpeneneHue HE3aBUCHUMOCTH B COBOKYIHOCTH JUCKPETHBIX CIy4aWHBIX
BenuuuH. [1ycth 1A,IB,IC - uHAMKATOPBI TPEX He3aBUCUMBIX coObITHM. [Toka3ats, uto [A,IB,IC —

He3aBMCUMble CllyualHble BEJIMUMHDbI.

11. [laiiTe onpeneneHre MaTEMaTUYECKOTO 0KUAAHUS TUCKPETHOMN CIIy4YallHOW BEIUYUHBI.
Mo:xeT 11 1eoYHCIICHHAs clydaiiHas BeTMYMHA UMEET MaTeMaTHYeCKOEe OXKUaHue, paBHOE m?
OTBeT 000CHOBATE.

12. ChopmynupyiTe U JOKaKUTE TEOPEMY CIOKEHHUSI JJISI MATEMAaTUUECKUX OXKUTaHUM.

13. ChopmynupyiiTe U JOKaXUTE TEOPEMY YMHOKEHHUS JJIsI MATEMAaTUUECKUX OXKUTaHUM.

14. Chopmynupyiite U JOKaXUTe HEPAaBEHCTBO MapkoBa.

15. Chopmynupyiite u JoKax)uTe HEpaBeHCTBO UeObIERa.

16. CdopmynupyiiTe ompeneneHre MNPOU3BOAAIICH  (QYHKIMU  1EJTOYUCICHHOM
HEOTPUIIATEIFHON CilydyaliHOW BenuuyuHbl. Halinure mnpousBoasdmue (QYyHKIUM OCHOBHBIX
JTMCKPETHBIX pacipeeICHU.

17. CdopmynupyiiTe omnpeneleHre MNPOU3BOAAIICH  (QYHKIMU  1ETOYUCICHHOM
HEOTpUIATEIbHOM Cciy4yaliHOW BenuyuHbl. C TMOMOIIBIO MPOU3BOANIEH (PYHKIIUU JTOKAKUATE
IIyaCCOHOBOCTh CYMMBbI HE3aBUCHUMBIX CIIy4allHbIX BEJIWYWH, PACIPEEICHHBIX [0 3aKOHY
ITyaccoHna.

18. Jlaiite ompeneneHrue U chopMyIUPYHTE OCHOBHBIE CBOMCTBA JUCIEPCUU TUCKPETHOU
CIly4ailHOW BeMM4yuHBI. JloKkakuTe 0JJHOCTOPOHHEE HEpaBeHCTBO UeOblERa.

19. ChopmynupyiiTe U TOKaKUTE TEOPEMY CIOKEHUS ISl TUCTIEPCUN CYMMBbI HE3aBUCUMBIX
CIIy4ailHbIX BenW4uH. BeiBenute hopmyny Uil AUCTEPCUU MPOM3BENCHUS ABYX HE3aBUCHUMBIX
CIIy4YailHbIX BEJIUYHH?

20. CdopmynupyiiTe omnpeneiacHne KOBapUalMM CIyYalHBIX BEJIMYUH W JOKAKHUTE
OCHOBHBIE CBOMCTBA KOBapUALIUH.

21. Chopmynupyiite omnpeaenenne kodPhuIMeHTa KOPPEIsSuUd CIy4YalHbIX BEIUYUH U
JIOKa)KUTE OCHOBHBIC CBOMCTBA KOA(DPHUIIUCHTA KOPPEIISAIIHH.

22. [aiite ompeAeseHUE HEKOPPEIMPOBAHHOCTH Cly4ailHbIX BenuuuH. Cleayer v u3
HEKOPPETUPOBAHHOCTH HE3aBUCUMOCTH CIIy4ailHbIX BeurH? OTBET 00OCHOBATD.

23. laiiTe onpeneneHus aCMMMETPUH U 3Kcliecca pactpeneneHus. Haligure acumMerpuio
Y JKCIIECC paBHOMEPHOTO pactpeiesieHus: Ha oTpe3ke [a; b].

24. BoiBenute (QopMysabl JJsi MAaTEMATHYECKOTO OXKHMIAHUS M JUCIEPCUU CIyYalHOU
BEITMYHMHBI, PACTIPE/ICICHHON 110 HOPMAJIHLHOMY 3aKOHY C TapaMeTpaMu U U 02.

25. Chopmymnupyiite ompeneieHre Npou3BoAsAiied (GyHKIHH MOMEHTOB. C ITOMOIIBIO
MPOU3BOJIAIIECH (PYHKIIMM MOMEHTOB JOKaXUTE HOPMAJIbHOCTh CYMMbI HE3aBUCHUMBbIX CITy4YalHBIX
BEJIMYMH, PACIIPEICIICHHBIX 10 HOPMAIIbHOMY 3aKOHY.

26. CchopmynupoBath U JI0Ka3aTh 3aKOH OoubinX yucen B popme Yebsbiméra u bepuysim.

27. ChopmynupoBaTh U 10Ka3aTh YTBEPKJICHHE, M3BECTHOE KaK «00IIee MpaBuiio 3 a».

28. CdopmynupoBaTth IEHTpaIbHYIO MpEAEIbHYI0O TEOpEMY W HepaBeHCTBO beppu —
OcceeHa 00 OLIEHKE MOTPELIHOCTH MPUOJIMXKEHUS B LICHTPAJIbHOW MPEJEIbHON TEOpeEME.
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29. ChopmynupoBath U 10Ka3aTh MpeeabHyto TeopeMy Myaspa — Jlamaca.

30. [Haitte ompenenenue pacnpeneneHus KommM u JTOKaXUTE€ OCHOBHBIE CBOWCTBA
CIIy4ailHOW BEIMYUHBI, KOTOpast umeeT pacnpeaenenue Komu ¢ napametpamu a u b.

31. JlaiiTe ompeeaeHne JOTHOPMAIBHOTO 3aKOHA PACHIPENEIICHHS C TTApAMETPAMH T U 07,
[IpuBeaute GopMysabl C 0KA3aTENbCTBOM JJII MAaTeMaTHUYECKOrO OXUIAHUS W JTUCIIEPCUU
CJTy4aifHOl BEIMYMHEL, KOTOpPas MMEET JOTHOPMAILHOE PacIpe/ieIcHUe ¢ TapaMeTpaMu Mu o 2,

32. Ilepeuncnante OCHOBHbIE CBOMCTBA ()YHKIMHU IUIOTHOCTH PACIpEAEsICHUs IByMEPHOTO
ciydaitHoro BekTopa. Kakum o6pa3om cBsi3aHbl PyHKIMH IUIOTHOCTH U paciipeiesieHus? Y KaxuTe
(GYHKUHMIO TUTOTHOCTH ISl pABHOMEPHOTO pacnpeaeneHus B oonactu G C R.

33. [laiiTe onpeneneHne IIOTHOCTH IBYMEPHOIO HOPMaJIBHOTO 3aKOHA PACTIPEIEIICHHS Ha
MI0CKOCTHU. JlokaxkuTe TeopeMy 00 3KBHBAJECHTHOCTH HE3aBHUCHUMOCTU M HE KOPPEIHUPOBAHHOCTH
KOMIIOHEHT X ¥ Y JIByMepHOTo HOpMasibHOTO BekTopa (X, Y).

34. CdhopmynupyiiTe ¥ JTOKOKUTE TeopeMy OO0 YCIOBHOW IUIOTHOCTH JBYMEPHOIO
HOPMAaJIbHOT'O 3aKOHA PaclpeaesICHUS.

35. Ilycts (X, Y)— AByMEpHBI HOPMAaJIbHBIM CiydaliHbIA BEKTOp. JloKaxkute, 4TO W3
paBerctBa Cov(X, Y) = 0 BeiTekaeT He3aBUCUMOCTL X U Y.,

36. ChopmynupyiiTe onpeenecHrue YCIOBHOIO MAaTEMAaTUUECKOTO OXKUIAHUS CIydaid HOM
BETUYUHBI X OTHOCHUTENBHO CilydaiiHOW BenuuyuHbl Y. JlokaxuTe ¢GOpMyay IOJTHOTO
maTematudeckoro oxkunanus E(X) = E[E(X|Y)].

37. CdopmynupyiiTe ompeeleHue YCIOBHOMW IHUCIEPCHH CIy4alHOW BETUYUHBI Y
OTHOCHTEJIbHO CiTy4aiiHOi BenuumHbl X. Jlokaxkute dopmyny monHou aucrnepcun Var(X) =
E[Var(X|Y)] + Var[E(X|Y)].

38. ChopmynupyiiTe omnpenesieHre YCIOBHONW KOBapHaIlUu CIyYalHBIX BETUYMH X U Y
OTHOCHTEIBHO CIIy4aiiHON BenuuuHbl Z. Jlokaxute hopmyny noiaHoi koBapuanuu Cov(X, Y) =
E[Cov(X, Y|Z)] + Cov[E(X|Z), E(Y|Z)].

IIpuMepsbl 3aJaHUI KOHTPOJIBHBIX Pa00T

1. Jlokaxkute ( ¢ COOTBETCTBYIOIIUMU MOSCHEHUSIMH B (hOpMYJIax IIPH BBIBOJIE), YTO

PAABAC)=P(A)+PB)+P(C) —2P(A-B) — 2P(A-C) — 2P(B-C) +

4P(A - B - C). (3aech uepe3 A 0003HaUCHA CUMMETPUYECKast pa3HOCTh JABYX COOBITHI, T.C.
A A B =(A\B) + (B\A).

2. Cnyuaitasiii Bexktop (X, Y) paBHOMEpHO pactipesenieH B TpeyroibHuke x > 0; y > 0; 5x
+ 12y < 60.

1) Haiinure 3Hauenme (ynkmmm pacnpeneneuus FX(4). 2) Haiinure E(X), Var(X) n
E(X9,Y). 3) Haitnure Cov(X, Y)u p(X, Y).

3. Ilycts ciyuaiinple BenW4YuMHBI X W Y HE3aBUCUMBI M Ka)XKJ1as HMEET CTaHIAPTHOE
HOpMaJIbHOE pacnpenencHue. [lokaxure, dyro ciaydaitHas BenmuuHa Z = 12 (X2 + Y2) umeer
MOKa3aTeNbHOE pacnpesiesienne ¢ mapamerpom A = 1.

4. Ha otpeske [0; T] naygauy Opocuin nBe Touku. IIycTh Y — paccTosiHue MEXy HUMHU.
Haitnure ¢pyakmuio pactipenenenus y u Berauciure E(y), Var(y), vk(y) =E(vk).

Kpurtepuu 0a/151bHOM OlIeHKHM PA3JIUYHBIX OPM TeKylIero KOHTPOJIA yCIeBaeMOCTH
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Kputepun OamibHOM OLEHKM pa3IUYHBIX (OPM TEKYIIEro KOHTPOJIA YCHEBAEMOCTH
COJEpPKATCs B COOTBETCTBYIOLIMX METONMYECKUX pekoMmeHnauusax KpacHomapckoro ¢unmana
QUHYHUBEPCUTETA.

7.D0oH1 OLIEeHOUYHBIX CPEACTB ISl IPOBe/IeHN s POMEKYTOUHOM aTTecTalNu
00y4arImmxcs Mo JUCUMUILIMHE

IlepeyeHp KOMIIETEHINN C YKa3aHUEM MHIUKATOPOB X JOCTHUKEHUS B IIPOLIECCE
OCBOEHHUS 00pa30BaTeNIbHON MTPOrpaMMBbl COAEPKUTCS B pasaene 1. «IlepedeHs mianHupyemMbix
PE3yJIbTaTOB OCBOEHUSI 00pa30BaTeIbHON MporpaMMbl (TIepeueHb KOMIIETEHIIUI) C YKa3aHHEM

I/IHIII/IKaTOpOB X JOCTHNXKCHUA U HJ'IaHI/IpyeMBIX pCSYJ'IBTaTOB O6yquI/ISI 10 AUCHHUILIIUHE.
7.1 Onucanue nokasarejeil U KpuTepueB OLlECHUBAHUS KOMIIETEHIIM A

Iliianupyembie YpoBeHb 0CBOEHMS
pe3yabTaThl
OCBOEHUS
Ouenounoe
KOMIIETEHIIMH |«HEYT0BJIETBOPH| «YAOBJIETBOPH
«XOPOILIO» «OTJTHIHOY» CpeaCcTBO
(uHauKaTopa TeJbHO» TeJbHO»
AOCTHKEHUS
KOMIIETEHIIMH)
IIKH-1 Cnoco0en codouparth, aHAIM3MPOBATh U CHCTEMATU3HPOBATH JAHHbIE COBPEMEHHbIX HAYYHbIX
HCCJIeI0BAHNH B 00JIaCTH NMPUKJIAAHOM MATEMATUKU U HHPOPMATHKHU, TPedyeMbIX sl (POPMUPOBAHMS
3aKJII0YEHHUH M0 COOTBETCTBYIOLIUM HAYYHbIM HCC/IE0BAHUAM
PaboTaeT ¢ uctounnkamu nHGpOpPMaIIUH, BLIOUPAET U OIICHUBAET MPUMEHUMOCTD MOJTy4YeHHON HHPOPMAITHH TS
peLIeHHS TTIOCTAaBIICHHON HAyYHO-HCCIIEI0BATEIbCKOM 3a1auu
Cdopmuposan
(Gopmmp CdopmupoBan
HBIE, HO
3HaTh: ®parmeHTapH HBIE
Henounneie coJieprKalue
— OCHOBHbIE oe CUCTeMaTH4ec
IPEJICTaBICHU | OTHAEIbHbIC Bompocsr qist
MIpe/ICTaBICHH KHe .
STanbl s1 00 poOebI OIIEHKH 3HAHUH 1
e 00 MPEJCTABICHU o
OCHOBHAIX OCHOBHBIX MpE/ICTABICHA |~ < YMEHHH, 3a1aHus
MOCTPOEHNA sramnax 100 B BUJIE
Jrarax MOCTPOCHHUS OCHOBHBIX OCHOBHBIX aCUETHBIX
SKOHOMUKO- IOCTPOECHHS P JTamax p
KO HOMUKO- 9KOHOMHKO- JTamnax p— 3aJ1a4, TECTOBbIE
MaTematmndec MaTEeMaTHYECK | IMOCTPOCHHS 3a1aHus
MaTeMaTHuecK | VORI PKOHOMUKO SKOHOMHKO-
KOW Mozenn ol Moaenu MaTeMaTH4eCK
MaTeMaTHYeCK .
. ot Mmonenu
ol Moenu
VMers: B nenom
Hecucremarnue | ycneminoe, HO
®parMeHTapHO | CKOE cojepxaniee CdopmupoBanu
OCYLLEeCTBNATL | € YMEHHUE PUMEHEHHE OT/EJIbHbIE 0€ YMEHHE
OCYHIECTBIISATh MEHUU poOeITb OCYHIIECTBJISTh
pa3paboTky Y y p Y Bonpocsr mis
pa3paboTKy OCYIIECTBJISATh | YMEHHE pa3paboTKy OLIEHKH 3HAHMI H
cneumdukaum | cienudukauMu | paspaboTky OCYIIIECTBIISITh | crienuuKanuu MeH
U SKOHOMUKO SKOHOMUKO- cnenuduKanuu | pa3padoTKy HKOHOMUKO- y
MaTeMaTH4eCKO | SKOHOMHUKO- crenuuKanuyu | MaTeMaTHIECKO
MaTemaTnueck | i Moaenu MaTeMaTH4eCKO | SKOHOMHUKO- i Mozenu
. i Moienn MaTeMaTU4eCKO
N MoLenu .
OV MOAE 1 Mojenu
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yabTaThl
OCBOEHUS
Ounenounoe
KOMIIETEHIIUN |«HEYI0BJIETBOPH| «YAOBJIETBOPH
«XOpOII0» «OTJTUYHOY CpeacTBo
(uHaUKaTOpa TeJIbHO» TeJIbHO»
AOCTHKEHUS
KOMIIETEHIIMH)
OTtbupaet [uIsl perIcHHs UCCIISTIOBATEIBCKON 3a1a91 MAaTEMAaTHIECKUE METO Il U MOJICIH, OCYIICCTBIISICT
MIPOBEPKY aJIEKBATHOCTH MOJICNICH, aHAIN3 U MHTEPIIPETAIIUIO PE3YIbTaTOB
CdopmupoBanx
bopmup CdopmupoBann
b€, HO
®parmeHTapHO bIe
Hemonnarie coJiepKamue
3HaTh e cucreMaruueck | Bompocs s
MPEACTABICHUST | OTACIbHbBIC .
- 6a30BBIE MpeACTaBICHUE ue OIIEHKH 3HAHUH U
0 0a30BBIX poOesIbl .
9KOHOMUKO- 0 0a30BBIX MIPEICTABJICHUS | YMEHUH, 3a/IaHUS
SKOHOMHUKO- MIPEICTABJICHUS
MaTeMaTHYeCKH | SKOHOMHKO- 0 6a30BBIX B BHJIC
MaTeMaTH4ecku | 0 0a30BBIX
€ MOJIeTn MaTeMaTH4YeCKH HKOHOMUKO- pacyYeTHBIX
X MOJIETISIX SKOHOMHUKO-
OKOHOMHUYECKHA | X MOJCIIAX MaTeMaTUYeCKH | 3aJiad, TECTOBBIC
SKOHOMUYECKHUX | MAaTEMaTUUECKH
X MPOIIECCOB SKOHOMUYECKHUX X MOJICTISIX 3a/IaHust
MPOLIECCOB X MOJIETISIX
MPOLIECCOB SKOHOMUYECKHUX
SKOHOMUYECKHUX
MIPOLIECCOB
IPOLIECCOB
B niestom
Hecucremaruue | ycrnemHoe, HO
YMeTh ®parMeHTapHO | CKOE coeprkaliee CdopmupoBanH
- € yMeHue MIPUMEHEHHE OT/IeIbHbIE o€ yMEeHHE
Mo upUIIpoBa | MOAU(PHUITUPOBA | YMEHHI npoOebI MO U(UIIPOBA
Tb 0a30BYyIO Tb 0a30BYIO Mo u(UIIMPOBA | yMEHHUE Tb 0a30BYIO
HKOHOMMKO- SKOHOMHKO- Th 6a30BYIO MOAU(UIIMPOBA | SKOHOMHKO-
MaTeMaTH4ecKy | MaTeMaTHYeCKy | 3KOHOMHUKO- Th 6a30BYIO MaTemaTtuuecky | Bompocsr mms
10 MOJIETIb B 10 MOJIETIb B MaTeMaTHYeCKy | SKOHOMMKO- 10 MOJIETIb B OIICHKH 3HAHUH U
COOTBETCTBUU COOTBETCTBUU 10 MOJICTIb B MaTEeMaTHYeCKy | COOTBETCTBHHU YMEHHH,
co creuupukon | co creuuuKkoil | COOTBETCTBUU 10 MOJIENIb B co creuupukon
pelaeMoit pelaemMoit co cnenupuKOi | COOTBETCTBUH peniaeMoi
3a/laui B 3a/laud B periaeMoit co crieunuKoN | 3a/1a4u B
oOiactu oOnactu 3a7a4d B perraemMoit oOnactu
SKOHOMHKH H SKOHOMHKH H obnactu 3a/1a44 B SKOHOMHKH U
(rHaHCOB (hvHaHCOB SKOHOMHUKH U obnactu (dbuHaHCOB
(uHaHCOB SKOHOMHKH U
(hUHaHCOB

IIKH-2 Cnoco0eH ¢ MOMOIIbI MATEMATHYECKOIl MOJE/H PelaTh MOCTABJEHHYI0 TEOPEeTHYECKYI0 HIIH
NPHUKJIATHYI0 327124y, PeaJIu30BbIBasi AJTOPUTM pellieHus1 B BH/Ie MPOrPaMMHOT0 MOIYJIst

Z[eMOHCTpI/IpyCT 3HaHHE 0a30BBIX MATEMAaTHYECKHUX Moz[eneﬁ, IMPUMCHACMBIX B PA3JIMYHBIX ITPEAMCTHBIX

001acTIX.
O®parmentapuo | Hemomnnbie Cdopmuposann | ChopmMupoBaHH
3HaTh: e NpEJCTaBICHUE | b€, HO BlE Bompocsr qist
- OCHOBHEIE MIpeJICTaBICHUE | O coJiepiKalue CHCTEMATHUYECK | OLIEHKHU 3HAHHH U
MaTeMaTHYeCK | O CYIIECTBYIOIIN | OTHAEIbHBIC ne YMEHHH, 3a1aHus
e MOIEIH U CYIIECTBYIOIIN | X 6a30BBIX poOeITbI MPEJICTaBICHUE | B BUJIC
METOIbI X 0a30BBIX MaTeMaTHU4eCKH | MPEACTaBICHUSI | O pacueTHBIX
pelieHus MaTEMaTHYECKH | X MOIEIAX U 0 CYIIECTBYIOIIN | 3a/1a4, TECTOBBIC
3a1a4 X MOJENSX U IrOpUTMAax CYIIECTBYIOIIU | X 0230BBIX 3aJaHHs
ITOPUTMAX pelIeHus X 0a30BBIX MaTeMaTUYECKU
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IL1anupyemsle

YpoBeHb 0CBOEHMS

pe3yabTaThl
OCBOCHHS
Onenounoe
KOMIIETEHIIUN |«HEYI0BJIETBOPH| «YAOBJIETBOPH
«XOPOLIO» «OTJINYHO» CpeaACTBO
(uHaMKaTopa TeJILHO» TeJILHO»
JOCTHKEHHUA
KOMIIETEHIIMH)
MaTeMaTHYeCK | pelIeHus TEOPETHUYECKUX | MAaTEMaTUYECKU | X MOJCISIX U
Oro aHajausa. TEOPETHUYECKUX | WU X MOJEIIX U aIrOpUTMax
503051 MPUKIIATHBIX IrOpuUTMax petieHus
MIPUKIIATHBIX 3a7a4 petieHus TEOPETUUECKUX
3a1a4 TEOPETHYECKUX | WUITU
1507051 MPUKIIATHBIX
MPUKIIATHBIX 3ama4
3a1a4
B nenmom
Hecucremaruue | ycremHoe, HO
®parmeHTapHO CdopmupoBann
CKOE cojepxKariee
€ YMEHHE 0€ YMEHHE
MIPUMEHEHHE OTIEJILHBIE Bompocsr mist
YMers: perarh pearb .
pemaTh npoOebI OIIEHKHU 3HAaHUN U
pemiaTh MIPUKIIATHBIC MIPUKJIATHBIC .
MIPUKJIIATHBIC YMEHUE pelIaTh YMEHUH, 3aIaHUs
TUIIOBEIE 3a7a4d B 3aa44 B
3aa4d B MIPUKJIATHBIC B BUJIE
3a1aun MPEAMETHBIX MPEAMETHBIX
MPEAMETHBIX 3a7a4d B pacyYeTHBIX
MaTeEMAaTUYECKO | 00IaCTAX C o0JacTsx ¢
o0acTax ¢ MPEAMETHBIX 3a/1a4, TECTOBbIE
ro aHajusa. MIPUMEHECHHUEM MpUMEHEHUEM
MIPUMEHECHHEM o0iacTsax ¢ 3aaHus
MaTeMaTUYECKH MaTEMaTUYECKHU
N MaTeMaTHYeCKH | TPUMEHEHUEM .
X MOJEIIEH. . X MOJEIIEH.
X MOJEIIEH. MaTEMaTUYECKHU
X MOJIETEN.

Apantupyer u IpUMEHSET CYIIECTBYIOLME MAaTeMaTUYECKUE MOJIENHN Ui PEIlIeHUs TOCTaBIEHHON
TEOPETUUECKON 3aJauH.

MPUKIAAHON WK

CdopmupoBann | ChopmMupoBanH
dparmednTapHo ble, HO bIE
3 e ’ ’ Henonmbie coz’[e JKallne CUCTEMATUYECK
HaTb. MIPEICTABIICHHS P
- OCHOBHBIC IpeaACTaBJICHUC o OTIOCJIBHBIC 5(§
0 IpoOEbI [IPEACTABIIEHUS
QIT'OPHTMBL H MaTeMATHUCCKH | 1 pea Bompocs! mis
DHEMBI MaTeMaTUYECKHU MIPEICTABICHHUS | O .
p X MOJEISAX IS OILICHKH 3HAHUN U
X MOJEISIX ISt MaTEMATUYECKH | MAaTEMATUUECKHU N
HCCICAOBAaHUA peLICHU YMEHHHU, 3aJaHU
perieHus X MOJEIISIX I | X MOJEIISIX ISt
c KOHKPETHBIX B BUJE
KOHKPETHBIX penieHus penieHus
HCIIOJIBL30BaHU PUKIIATHBIX pacueTHBIX
TIPUKIIATHBIX KOHKPETHBIX KOHKPETHBIX
€M METOJIOB 3aJa4, 3a1a4, TCCTOBBIC
3ajad4, HOIXOMAX K MPUKIIATHBIX MPUKIIATHBIX sazaHs
MATEMATHICCK | qonxomax K 3ajad, 3ajadu,
Oro aHaamu3a TIPUMCHCHHUIO
. MIPUMEHEHHIO MOAX0Hax K MOAX0Hax K
MaTEMaTHYECKH
MaTeMaTUYECKHU . MPUMEHEHHUIO MPUMEHEHUIO
N X Mojenei
X MoJenei MaTEMATUYECKH | MATEMATUUYECKH
X MoJenei X MoJeiei
VYMeTh: O®parmentapuo | Hecucrematuue | B nenom CdopmupoBanu Bompock! st
- aJJanTUPOBaTh | € YMEHHE CKO€ yCIIEUTHOE, HO 0€ yMEHHeE p .
OILICHKH 3HAHUN U
MaTeMaTHYeCKH | aalTUPOBATh U | MPUMEHEHUE coJieprkaiiee aJanTUPOBATh U o
N YMEHH, 3a1aHus
€ MOJIeNIN MIPUMEHSITh YMEHHI OTIENbHBIE MPUMEHSITh B BITE
3a7a4H, MaTeMaTHU4eCKH | aJlaliTUPOBATh U | TPOOEIIBI MateMaTHaeckn | o oo
HCIIOJIB3YS € MOJIENN IS MIPUMEHSITh yYMEHHE € MOJENH I p
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yabTaThl
OCBOEHUS
OuenouHoe
KOMIIETEHIIUN |«HEYI0BJIETBOPH| «YAOBJIETBOPH
«XOPOLIO» «OTJMYHO» CpPeACTBO
(uHaMKaTopa TeJbHO» TeJbHO»
AOCTHKEHUS
KOMIIETEHIIMH)
MOHATHUSA U perieHus MaTEeMaTUYeCKH | aJalTUPOBATh U | PEIICHUS 3a/1a4, TECTOBBIC
METO/IBI MIPUKIIATHBIX € MOJICTIN ISt MIPUMEHSATH MPUKIIATHBIX 3a/1aHus
MAaTeMaTH4eCKO | 3a1ad perieHus MaTeMaTU4eCKH | 3ajad.
ro aHajrs3a. MPUKJIaJHBIX € MoAenu i
3a/1a4. petieHus
MPUKIIATHBIX
3a/1a4.
Brageet meToaonorueit MaTeMaTH4eCKOT0 MOJICTUPOBAHUS JJIs PEIICHUS POo(eCcCuOHATBHBIX 3a/1a4
CdopmupoBanx
opmup CdopmupoBanH
b€, HO
®parmeHTapHO ble
3HaTh: Hemnomarie coaeprkamniue
e cucreMarnueck | Bompocsr s
- COBPEMEHHBIEC MPEACTaBICHUS | OTACIbHBIC .
MpeACTaBICHUE ue OIIEHKH 3HAHUH 1
CUCTEMBI 0 COBPEMEHHBIX | MPOOEIThI .
0 COBPEMEHHBIX MIPEACTABJICHUS | YMEHUH, 3a/IaHUS
MaTeMaTHIeCKO cucTeMax MIPE/ICTABJICHHS
cuUcTeMax 0 COBPEMEHHBIX | B BHJIC
ro MaTeMaTH4eCKO | O COBPEMEHHBIX
MaTeMaTHIeCKO cucTeMax pacyYeTHBIX
MO/IETUPOBAHU N cucTeMax
ro MaTeMaTU4YeCKO | 3aJ]1a4, TECTOBbIE
A. MOJIETMPOBAHA | MAaTEMAaTUYECKO
MOJIEIMPOBAHA | o ro 3a/laHus
A MOJEIUPOBAaHU
MOZENNPOBAHH |
s
B nieiiom
Hecucremaruue | ycrnemHoe, HO
®parMeHTapHO | CKOE cojepxaniee CdopmupoBann
€ YMEHHE IPUMEHEHHE OT/EJIbHbIE 0€ YMEHHE
peanu30BbIBATh | YMEHHUU poOeIIb peann30BbIBATh
aIrOPUTMBI peanu30BbIBATE | YMEHUE AT OPUTMBI
Bomnpocs! pist
YMers: peuieHus aIrOPUTMBI pEaNM30BbIBATh | PEIICHUS OLCHKH 3HAHHI H
- popmupoBath | NpodeccUoHa b | pelIeHUs AT OPUTMBI npodeccruonanp MeHHIL, 3a1aHHS
MAaTeMaTHYeCKy | HBIX 33J1a4 C npodeccuoHnans | peueHus HBIX 3a/1a4 C 1}3, BHIE ’
10 MOJIENb U1 | IPUMEHEHUEM HBIX 3a/1a4 C npodeccuoHanp | IpUMEHEHUEM ACUCTHLLX
peuieHus COBPEMEHHBIX IPUMEHEHUEM | HBIX 33]a4 C COBPEMEHHBIX p
3a/1a4, TECTOBBIE
3a/1auu CUCTEM COBPEMEHHBIX NPUMEHEHUEM | CUCTEM sazaHs
MAaTeMaTHYeCKO | CUCTEM COBPEMEHHBIX MaTeMaTU4eCKO
ro MaTE€MaTU4YeCKO | CUCTEM ro
MOJIETUPOBAHU | TO MaTeMaTUYeCKO | MOJECIUPOBAHU
o MOJEIUPOBAHU | TO a.
s1. MOJEIUPOBAHU
A1,

YK-11 CnocoGHOCTD K MOCTAHOBKE LeJIeil ¥ 3a1a4 ucc/ieloBaHuii, BbIOOPY ONTHMAJIBHBIX MyTel
METO/I0B MX A0CTHKEHH

ApryMEeHTHPOBAHHO MEPEXOUT OT NEPBOHAYAIBHOM CYObEKTUBHOM (HOPMYITHPOBKHU MPOOIEMBI K LIEIOCTHOMY
CTPYKTYPUPOBAHHOMY OIIMCAHUIO MPOOIEMHON CUTYalllH.

3HaTh:

{

®parmMeHTapHO
e

Henonnrie
MPEJICTAaBICHUS

CdhopmupoBanH
bI€, HO

CdhopmupoBanH
bIe

Bomnpocer s
OIICHKH 3HAaHUN U
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yabTaThl
OCBOCHHS
Onenounoe
KOMIIETEHIIUN |«HEYI0BJIETBOPH| «YAOBJIETBOPH
«XOPOLIO» «OTJINYHO» CpeacTBO
(uHaMKaTopa TeJILHO» TeJILHO»
JOCTHKEHHUA
KOMIIETEHIIMH)
CII0COOBI MPEACTABJICHUE | O coJiepKaninue CHUCTEMAaTUYeCK | YMEHUH, 3a/IaHUs
IIOCTaHOBKH o) MaTEMaTHYECKNA | OTIEIbHBIE ue B BUJIE
Heen u 3amay MAaTEMAaTHUYECKA | X METOIAX U po0eb MPEACTABJICHHUS | PACUETHBIX
HCCIIEIOBAaHMUH, | X METOIAX U MOJIEIAX K MPEICTABICHUS | O 3a/1a4, TECTOBbIE
BBIOODA MOJIENAX K aHaIN3y 0 MaTeMaTHYEeCKHA | 3aJIaHusd
OIITUMAIBLHBIX aHaIN3Y CITyJaitHBIX MaTeMaTH4eCKA | X METOIaxX U
MmyTen u CIy4alHbIX SIBJIEHUM JUIT UX | X METOJaX U MOJIENIX K
METOJIOB UX SIBJICHUH JUISL UX | OIIMCAHUA U MOJIEIAX K aHaJIN3y
OCTUIKEHUSI OIIMCAHUS U MOHUMAaHUS, aHaIN3y CITy4alHBIX
YMmers: MOHUMAaHUs, YMEHUHU CIIy4alHbIX SIBJIEHUU JUIS UX
J YMEHUH MIPUMEHSATH SIBJICHUH U UX | OLKCAHUS U
BBIABIIATD U MIPUMEHSATH METOIBI ONMCAHUS U MMOHUMAaHUS,
apryMEHTHPOBa | METOJBI (YHKIIMOHATBH | TOHUMAaHWUS, YMEHUU
HHO (YHKIIMOHATBH | OTO aHAIM3a U YMEHUHU MPUMEHSATH
MEPEXOAUTh OT | Or0 aHalu3a U pemaTh 3a/1la4i | IPUMEHSTH METOIBI
MEPBOHAYAIBHO | PEIIATh 3aJa4M | U3 Pa3JICIIOB METOIBI (GYHKIIMOHATBH
" U3 pa3lienioB KOMIUIEKCHOTO | (DYHKIIMOHAJBH | OTO aHaJIM3a 1
CyOBCKTUBHON | KOMIIJIEKCHOIO a”Haim3a OT0 aHaIu3a u pemarp 3a1a4u
(GOpMYIHPOBKH | AHAIM3a pelarth 3ala4yu | U3 pa3aeioB
poOJIEMBI K 13 pa3JeinoB KOMIIJIEKCHOTO
LIEJIOCTHOMY KOMIUIEKCHOTO | aHajln3a
CTPYKTYpHpPOBa aHann3a
HHOMY
OIUCAHUIO
poOJIeMHOM
CUTYallUH
OOGOCHOBBIBACT CHCTEMHYIO (POPMYIIMPOBKY 11U U IMOCTAHOBKY 3aJ1a4M YITPaBJICHUSI.
3HaTh ChopmupoBand
CdopmupoBanu bopmup
omnpeneneHus u | GparMeHTapHO ple
Hemnomarie Ble, HO
HOHATUSA — € CHUCTEMATHYECK
MIPEJCTABIICHUS | COJIEpXKaIIUE
1enb, 3aja4a, MpeJICTaBICHUE ue
0 pelIeCHUHU OTIENbHBIE
OCTaHOBKa 0 pelIeHUHU MPEJCTABIICHUS
3a1ay4 poOebI
3aJIa4H, 3a71a4 0 pelICHUU
MaTeMaTU4YeCKO | MPEe/ICTaBICHUS Bomnpocs! pis
AJITOPUTM MaTeMaTHYECKO 3aJa4 o
ro agajgu3sa 0 pelIeHUU OLIEHKH 3HAHUU U
pereHus ro aHajaHu3a . MaTeEMaTHIECKO o
" MPUKIATHOMN 3a7a4 YMEHUH, 3a/1aHUs
3aJIa4H, MPUKIIATHOMN ro aHajn3a
MATEMATHUKH B MaTeEMAaTHIECKO . B BUJIE
MOJ€enb. YMETh | MaTeMaTHKHU B MPUKIIATHON
€CTECTBEHHOHA | T'0O aHalInu3a pacyeTHBIX
BBIIOJIHATH €CTECTBEHHOHA . MAaTEMAaTUKH B
YUHBIX U MPUKIIATHON 3aJ1a4, TECTOBBIE
MMOCTAHOBKY YUHBIX U €CTECTBEHHOHA
TYMaHUTApHBIX | MAaTEMAaTUKHU B 3aJaHus
3a7a4d U T'YMaHUTApPHBIX YUHBIX U
JHUCHMIUIMHAX, €CTECTBEHHOHA
(GOPMYITUPOBKY | AUCHHUIIIMHAX, T'yMaHUTapHBIX
ONTUMAJIBHOTO | YYHBIX U
LIETIH; ONTUMAJIbHOI'O JHUCIHUILIMHAX,
YIOPABIECHUS U T'YMaHUTapHBIX
MIPUMEHATD YIOPAaBICHUS U ONTUMAIbLHOIO
MHOOPMATUKH. | TUCIHUILIMHAX,
ONTUMAaIbHEIE UH()OPMATUKH. YIOpPABJICHUS U
ONTUMAIbHOI'O
METOIbI WH(OPMATUKH.
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yabTaThl
OCBOEHUS
Ounenounoe
KOMIIETEHIIUN |«HEYI0BJIETBOPH| «YAOBJIETBOPH
«XOPOLIO» «OTJMYHO» CpeacTBo
(uHaMKaTopa TeJbHO» TeJbHO»
AOCTHKEHUS
KOMIIETEHIIMH)
JOCTHKCHUSI YIOpaBJICHUS U
LeNH UH(POPMATHKH.
B3BelieHHo ¥ CHCTEMHO MOIXOUT K aHAIU3Y CUTYaIuH, GOPMYITHPOBKE KPUTEPHUEB M YCIOBUI BBIOOpA
CdopmupoBanx
Hg) IE) o p CdopmupoBanH
3Harb - dparmeHTapHO ’ bIE
Hemonarie coJiepKame
SKOHOMHUKOMAT | € CHUCTEMAaTHUYECK
MPEACTABICHUSI | OTACIbHbBIC
e€MaTHYECKHUe, MpeACTaBICHUE ue
00 OCHOBHBIX poOesIbl
rpadguieckue, 00 OCHOBHBIX MPEACTABICHUS
TTOHSATHUSX, MIPE/ICTABJICHUS
SKOHOMETPHUYEC | MOHSITHSIX, 00 OCHOBHBIX
KOHIICTIIINH, 00 OCHOBHBIX
KHe, KOHIICTIIIHH, MTOHSITUSAX,
pe3ynpraTax, MOHSITHUSAX,
MaTpUYIHBIC pe3ynbTaTax, KOHIICTIIIHH,
TEOPETHUKOBEPO | KOHIICTIIINH,
MOJIENH TSt TEOPETHUKOBEPO pe3ynbTaTax, Bompocsr mist
SATHOCTHBIX pe3ynbTaTax, .
JOCTYOKCHHS SATHOCTHBIX TEOPETUKOBEPO | OIICHKH 3HAHWUU U
METOJIOB TEOPETUKOBEPO .
MMOCTaBJIEHHBIX | METOJIOB STHOCTHBIX YMEHUH, 3aIaHUs
o aHaiu3a, STHOCTHBIX
neneu aHaiu3a, METOJIOB B BHJIC
METOJIOB METOJIOB
ONTUMAJIBHBIM | METOJIOB aHanm3a, pacueTHBIX
BBIOODA aHajam3a,
METO/IOM. BbIOOpA METOJI0B 3aJa4, TECTOBbIE
TEOPETUYECKHX | METOJOB
Ymeth TEOPETUUECKUX . BbIOOpA 3aJlaHus
" MOJICIIEH, BBIOOpA
- MoJeneH, . TEOPETUYECKUX
. METOIUKOMN TEOPETUYECKUX .
aHAJIM3UPOBATh | METOJIUKOM . Mojenei,
BBIYHCIICHUS Moenei, .
CUTYaIluH, BBIYHCIICHUS . METOIUKON
YHCIIOBBIX METOIUKON
dbopMynTupoBaT | YUCIOBBIX BBIYHCIICHUS
XapaKTePUCTUK | BHIYMCIICHUS
b KPUTEPUU U XapaKTEePUCTHUK YHCJIOBBIX
CTOXaCTHYECKU | YHCIOBBIX
yCIIOBUSA CTOXaCTUYECKU . XapaKTEPUCTHUK
. X MoJenen XapaKTEPUCTHK
BbIOOpA X MoJenein CTOXaCTHYECKU
CTOXaCTHYECKU .
. X MoJenen
X MoJiesien

Kputnuecku nepeocMbICIMBaET CBOM BHIOOP, COMOCTABIISS C allbTEPHATUBHBIMU MoAxoAaMu. O1leHUBaeT
MOCJIEJICTBUS PUHUMAEMBIX PEUICHH, yIUTHIBas HEOUEBUIHBIEC IIETIOYKU «IIOCIEACTBHS MOCIEICTBUI
(«IpUYMHBI TPUYHUHY») U KOHTYPHBIE CBSI3H.

3HaThb
aNbTCPHATHBHBI
€ MOXOIbI K
peLIeHU0
MMOCTAaBJIEHHBIX
3aja4.

- YMeTh
OIICHHUBATh
MOCJIEACTBHUSA
MIPUHUMAEMBbIX
peLIeHui,
YUUTBIBAs
HEOUEBHUIHBIC
LIETIOYKHU

®parmMeHTapHO
e
MIpEeACTABICHUE
O pEILIEHUN
3a7a4u
BBIUYHCIIUTENBHO
ro Xapakrepa B
obnactu
TEOpUHU
BEPOSITHOCTEN U
MAaTeMaTU4ECKO
W CTaTUCTUKHU

Henonneie
MPEJCTaBICHUS
O pEILIEHUU
3aJaun
BBIUHMCIIMTEILHO
ro Xapakrepa B
obOactu
TEOpUHU
BEPOSITHOCTEN U
MaTeMaTHUYECKO
M CTaTUCTUKU

CdopmupoBanu
b€, HO
cojiepxaninue
OT/EJIbHbIE
po6ebl
MIPEICTABICHUS
0 pellIeHUU
3a/1a4u
BBIYUCIIUTEIBHO
ro Xapaxkrepa B
obnactu
TEOPUHU
BEPOSITHOCTEN U
MaTeMaTU4eCKO
1 CTaTUCTUKU

CdopmupoBanu
bI€
CHUCTEMAaTHUYECK
ue
MIPEICTABICHUS
0 pEILIEHUHU
3a/1auu
BBIYUCIIUTEIBHO
ro Xapaxkrepa B
obnactu
TEOPUHU
BEPOSITHOCTEN U
MaTeMaTU4eCKO
1 CTaTUCTUKHU

Bomnpocsr s
OIICHKHU 3HAHUM U
YMEHUH, 3a1aHUs
B BUJIC
pacyeTHBIX
3a/1a4, TECTOBEIC
3aJIaHus
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IL1anupyemsle
pe3yabTaThbl
OCBOCHUA
KOMIIETEHIIMH
(uHaMKaTopa
AOCTUKEHM S
KOMIIETEeHIIMH)

YpoBeHb 0CBOEHMS

«HEYAO0BJECTBOPHU
TECJIBbHO»

«yaAoBJIETBOPHU
TCJIBbHO»

«Xopouio»

«OTJIHYIHO»

Onenounoe
CpeacTBo

«IOCJIEICTBUS
IIOCJIEACTBUI»
(«TIpUYMHBI
MPUYUHY) U
KOHTYpHbIE
CBSI3H.

KOppGKTHO HCIIOJIB3YCET IMPOUCAYPHI HCIICIIOJIaranmusd, JEKOMIIO3UIMKU U arpCrupoBaHusd, aHalln3a U CUHTE3a
IIpH pCIICHUN NPAKTUYCCKHUX 3a1a4 YIIPABJICHUSA U IMMOATOTOBKC aHAJTIUTUYCCKUX OTUCTOB.

3HaThb

- METOJBI
JIEKOMITO3HIINAH,
arperupoBaHus,
aHaIM3a u
CUHTE3a MpHU
perieHuun
MTPAKTUICCKIX
3a7a4
YIpaBJICHUS U
MOATOTOBKE
AHATMTUYECKHUX
OTYETOB.
VmeTs

- HCIOJIL30BaTh
MPOIICTYPhI
LIeJIeII0JIaraHus
)
JEKOMIIO3UIIUH
i
arperupoBaHus,
aHanu3a u
CUHTE3a MMpHU
perieHun
MPaKTUYECKUX
3a1a4
yIpaBJICHUS U
MMOJATOTOBKE
AHAIMTUYECKHUX
OTYETOB.

®parmeHTapHO
e
MpeACTaBICHUE
0 MPUMCHEHUH
MaTeMaTHYECKH
€ METOJ0B U
MOJENIEN K
aHaIN3Y
CIIy4alHbIX
SIBJIEHUM JUIA UX
OIMCaHHS U
MOHUMAaHHS,
MIPUMCHCHHUH
METOJIOB
MaTeMaTHYECKO
ro
MO/ISITUPOBAHU
B
€CTECTBO3HAHU
H

Henonmere
MpEeACTaBICHUS
0 IPUMEHEHUU
MaTeMaTUYeCKH
€ METOJ0B U
MOJENEN K
aHan3y
CIIy4alHbIX
SIBJIEHUM JUIA UX
OIMCAaHUS U
IMOHUMAaHU,
MIPUMEHEHUH
METOJI0B
MaTeMaTHUIeCKO
ro
MO/JICTTUPOBaHU
B
€CTECTBO3HAHHU
u

CdopmupoBann
b€, HO
coJiepKaIiue
OT/ICTIbHBIC
npoOebI
MPEJICTaBICHUS
0 IPUMEHEHUH
MaTeMaTHYeCKU
€ METOJIOB U
MOJENEN K
aHaINU3y
CIIy4aHbIX
SIBJICHUU JUIST UX
OTIHCaHUA U
MOHUMAaHMS,
MPUMEHEHUH
METOJIOB
MaTeMaTHYeCKO
ro
MOIETTUPOBAaHU
1B
€CTECTBO3HAHU
u

CdopmupoBann
133
CHCTEMaTHYECK
ne
MIPEICTABJICHUS
0 TIPUMEHEHUH
MaTeMaTHYECKH
€ METOJI0B U
MOJEINIEN K
aHaJIn3y
CIIy4aHBIX
SIBJICHUU JUIST UX
OIMMCAHMS U
MMOHHUMAaHU4,
MIPUMEHECHUH
METOJI0B
MaTeMaTUIECKO
ro
MOJICIIUPOBAHU
IB
€CTECTBO3HAHU
51

Bomnpocs quist
OIICHKH 3HAHUH B
YMEHUH, 3a1aHus
B BHJIE
pacyeTHBIX
3a71a4, TECTOBBIE
3aJaHUs

HOFI/I‘{HO, HOCICI0BAaTCIbHO U Y6CI[I/ITCJ'IBHO nu3jaracTt B OTYCTC LCIIN, 3a]

HCCIICA0BAHMS, PE3YJIbTATHI M BHIBOAbI

a4, TCOPHUO U MCTOJOJIOTUIO

3HaTb

- TOCT no
¢dbopmupoBanu
10 OTYETOB B
cpene

dparmMeHTapHO
e
MIPEACTABICHUE
O pelLIeHUHU
MIPAKTUYECKUX

Henonneie
MPEJICTaBICHUS
O pEILIEHUHU
MPAKTUYECKUX
3a7a4, npuémMax

CdhopmupoBanH
bI€, HO
cofepxaline
OTJETIbHBIC
po6esbl

CdhopmupoBanH
bIe
CHCTEMAaTHYECK
ue

MPCACTABJIICHU

Bomnpocer s
OIICHKHU 3HAHUM U
YMEHMH, 3a1aHUS
B BUJIC
pacyETHBIX
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Ili1anupyembie YpoBeHb 0CBOEHMS
pe3yJbTaThbl
0CBOCHMS
Ounenounoe
KOMIIETEHIIMH |«HEYA0BJIETBOPU| «yA0BJIETBOPH
«XOPOLIO» «OTJMYHO» CpeacTBO
(uHaMKaTopa TeJbHO» TeJbHO»
AOCTUKEHM S
KOMIIETEHIIMH)
TEKCTOBBIX 3a7a4, NpuémMax | ONMUCAHUS MPEACTABICHUS | O PELICHUH 3a7a4, TECTOBBIE
MPOLECCOPOB. OIHUCAHUS Hay4HbIX 3a7a4, | O PEUICHUHN MPaKTUYECKUX | 3aJIaHUs
YMeTh HAaYYHbIX 337a4, | IPUMECHEHHUE MPAKTUYECKUX | 3a]a4, TpuéMax
- MPUMEHEHHE WHCTPYMEHTApH | 3a7a4, NpuéMax | ONUCAHUS
dbopMyaUpOBaT | MHCTPYMEHTAPH | s JJIsi PEIICHUST | ONHUCAHUS Hay4HBIX 3a/a4,
b BBIBOJIBI HA s JUIA PEIICHUSI | MaTEMaTUYECKU | HAy4YHBIX 3a]1a4, | IPUMEHEHUE
OCHOBAHHUH MaTeMaTHUYECKH | X 3a7a4 MIPUMEHEHNE WHCTPYMEHTapH
MOJTYYE€HHBIX X 3a/1a4 MPUKIATHO N MHCTPYMEHTapH | S ISl peIIeHU
pe3yJIbTaToOB MPUKIaTHO N MaTEMaTUKUA U | S JUISI pEIICHUsT | MaTeMaTUYECKU
MaTeMaTHKd U | UHPOPMATUKK | MaTeMaTUYECKH | X 3a/a4
WH(POPMATUKHI X 3a/1a4 MPUKJIAHOMN
MPUKIATHON MaTEeMaTHKHU U
MaTeMaTUKu U | HH)OPMATUKH
MH(GOPMATUKH

7.2 3ajaHus WIM MHBbIE MATEPUAJIbl, HEOOXOAUMBbIE /JIsl OLEHKH 3HAHUI W yMEHMH,
xapakrepu3yroumux ¢popMupoBaHue KoMneTeHIHd B npouecce ocsoenust OI1 BO

Bonpocel 0na ouenku 3HAHUN U YyMEHUll, Xapakmepuzyrwuwiux Gopmuposanue
KomnemeHuuu
[Hudp
KOMITETCHIIN Bompocsl [IpaBuiIbHBIN OTBET
u
1. 3akoHOM pacnpeaeneHus COOTBETCTBHE MEXKTY BO3MOXKHBIMHU
JUCKPETHOM CITy4aiHOUW BEJTMUYUHBI 3HAYEHUSAMU CIy4alHON BEJTMUUHBI U UX
Ha3bIBAETCA BEPOSITHOCTSIMU
2. MaTteMaTHUECKUM OXUJIaHUEM "
N " . CyMMa IIPOU3BEJICHUIN BCEX €€ BO3MOMKHBIX
JUCKPETHOM CIIy4ailHOM BEIMYHUHbI .
3HAYEHUM Ha UX BEPOSITHOCTH
Ha3bIBAaETCA
. o . MaTeMaTU4YECKOE OKHUIaHUE KBajJpaTa
3. ducnepcueii ciny4yaitHOi . .
OTKJIOHEHUS CIIy4allHOW BEJIMYUHBI OT €€
BeINYUHBI X Ha3bIBaeTCs
IIKH-1 MaTE€MaTHYECKOTO OXKUIAHUS:
ONIPENETAIONIAs BEPOATHOCTH TOTO, UYTO
4D . cly4aiiHasi BeMMYuHa X B pe3yJbTare
: yIfKHIEeH pacnpene;;eHHﬂ WCIIBITaHUSI IPUMET 3HAYEHUE, MEHBIIEE X ,
CIIy4ailHOM BEIMYMHBI X HA3bIBAETCS
Te. F(x) =p(X < x) = X = x;), e
¢bynkuus F(x), (x) = p( )= p( 1)3 pit
CYMMUPOBaAHHUE PACTIPOCTPAHSIETCS Ha BCE 1,
JJI KOTOPBIX Xi<X
5. Teopema ci10:KkeHUS BEPOSITHOCTEN
HECOBMECTUMBIX COOBITHI P(A+B) =p(A) + p(B).
1. Teopema yMHOXKEHUSA
MKH-2 pema yM D(AB)= p(A) pa (B)
BEPOSTHOCTEH
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2. Teopema ci105K€HHSI BEPOSITHOCTEN
COBMECTHBIX COOBITHIA

P(A+ B) = p(A) + p(B) L p(AB).

3. ®opmyra NOJIHON BEPOSITHOCTH U
dbopmyier Baiieca

p(A) = z p(Byppi (4)

4. ®opmyna bepuynnu

P, (k) = Cyp*q"™* ,rneq=11p.

5. ®opmymna Ilyaccona. JlokanpHas u
MHTErpaJibHas TeopeMbl MyaBpa—
Jlanaca

z; =k—np
pn(k) W(p(x):x W 1

20e ¢(x) = \/%_ne_xz/z

6. [IpuMepbl TUCKPETHBIX
CIIy4alHbIX BEJIMYHH

bunoMuanbHOE pacnpeneneHue,
Pacnpenenenue Ilyaccona, ['eomerpuueckoe
pacnpesesneHue

YK-11

1. CoObITHE TOCTOBEPHOE

cClin HpI/I BCECX HUCIIBITAHUAX paCCManI/IBaeMOC
coOBITHE BCET]a HACTYIAET

2. CobbITHE CTyJaitHOE

€CJIK B PE3YJIbTAaTC UCIIbITAHUA COOBITHE
MOXET INOABUTHCA UJIN HE ITIOSABHUTHCA

3. BepositTHOCTBIO COOBITHS A
Ha3bIBAETCS OTHOIIEHHE YHCIa M
0JIarONMPHUATCTBYIOIINX STOMY
COOBITHIO UCXO0JIOB K OOIIEMY YHCITY
N PaBHOBO3MOJKHBIX HECOBMECTHBIX
3JIEMEHTAPHBIX UCXOJIOB HCITBITAHHS
u 0003HavaeTcs

P(A)=m/n

4. TlepecTaHOBKaMH Ha3bIBAIOT
KOMOUHaALIMHA

COCTOSIIIME U3 OJHUX U TEX K€ PA3IUYHBIX
3JIEMEHTOB U OTJIMYAIOLIUXCS TOJIBKO
MOPSAZIKOM cliefloBaHus. Yucio Bcex
BO3MOYKHBIX [IEPECTAHOBOK U3 N PA3IMUHBIX
3JIEMEHTOB paBHO P n! n =.

5. CoueTaHuIMHU

Ha3bIBAIOT KOM6I/IHaL[I/II/I, COCTaBJICHHBIC U3 N
Pa3JINYHBIX JICMCHTOB 110 k , KOTOPBIC
OTJIMYAIOTCS COCTaBOM JIEMEHTOB. UHCI0
BO3MOJKHBIX COUYETaHUN U3 N Ppa3JINIHBIX

n!
3JIEMEHTOB 10 K paBHO Cr’f = Kkl(n—k)!"

6. JluckpeTHble ciay4aiiHble
BEJIMYHMHBI — 3TO

Cﬂy‘laﬁHBIe BCJIIMYNHBI, KOTOPBIC IPUHUMAIOT
He 00JIee CYCTHOTO MHOXKECTBA OTACIBHBIX
BO3MOJKHBIX 3HAYEHHH C ONpCACIICHHBIMU
BCPOATHOCTAMMU.
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IIpakmuko-opuenmupogannsie 3a0aHus

Hludp
KOMIIeTeHI !
"

HpaKTI/IKO-OpHeHTI/IPOBaHHbIe 3aJaHusA

IIpaBubHBINA OTBET

IIKH-1

Yucno coNHEYHbIX JHEN B TOY I JAHHOM
MECTHOCTH SIBJISI€TCS] HOPMAJIBHO PaclpeleIeHHON
CIIy4aiiHOM BEJIMYMHOMN CO CPEIHUM 3HA4eHHUEM 75
nHeH u qucnepcuedt 25 nueit. OnpeaenuTb
BEPOSITHOCTh TOT'O, YTO B CJIEAYIOLIEM IOy B IaHHOM
MECTHOCTHU oKaxkeTcs He MeHee 70 u He Ooiiee 85
COJIHEUHBIX JTHEH.

0,819

HopmaneHo pacnpeznenenHas ciiyyaiiHasi BeIMUMHA
X umeer MX =2 u DX = 0,09. Haiitu BeposiTHOCTD
TOT0, YTO X IPUMET 3HaYEHHE, YOBJIETBOPSIOIIEE
HepaBeHCTBY 1,55 <X <23,

0,775

Haiitn BeposATHOCTE ITONaiaHusI HOPMAJILHO
pacnpeneneHHoN ciry4ailHoW BeTu4YrHbI JI' B
unTepnai (3, 10), ecinu MaTeMaTHUECKOE OXKUaHHE
MX paBHo 6, a tucnepcust DX paBHa 9

~0,75

BeposTHOCTB TOTO, UTO Hay a4y BEIOpAaHHAS JI€Talb
OKa)keTcsl OpaKOBaHHOM, MPH KaX 1011 MpoBepKe
ocTaercs 0JIHOM U ToH ke 1 paBHa 0,02. Onpenenurs
BEpPOSATHOCTH TOTO, yTO cpeau S0 Hayraja BEIOpaHHBIX
JeTaieil OpaKkOBaHHBIX OKaXKETCSI MeHee 6.

=0,994

B naptuu u3 10 neraneii 7 cranpaptHeix. Halitu
BEPOSITHOCTH, YTO cpelid 6 B3ATHIX HayJlauy JAeTajlel
4 cTaHIApPTHBIX

0.5

B nepBoii ypHe 3 6enbIX U 5 4epHBIX 1apoB, BO
BTOPO# 6 OENbIX U 4 YEpHBIX IIAPOB, B TpETheH |
Oernblii 1 2 yepHBIX I1apa. bpocatoT urpansHyro
kocth. Ecnu Beimamaer 1 wim 2, To GepyT map u3
niepBoi ypHbl. Ecniu Bemmazgaer 4, 5, 6, To 6epyT map
U3 TpeTbel ypHbl. HaliTh BEpOSTHOCTH TOTO, YTO
HayJa4y B3SITBIN IIap OKa)KeTCsl OeIbIM

0.39

N3BectHO, uTO 5% Beex myxunH U 0,25% Bcex
KEHIIMH JanbToHUKU. CiydaiiHO BRIOpaHHOE JTUIIO
0Ka3aJIoCh JAIIbTOHUKOM. KakoBa BEpOsSITHOCTD, YTO
9TO OyJeT MyKUHHa

0.95

IIKH-2

N3BectHO, uTo 80% BCero unciia u3roTaBIMBaeMbIX
3aBOJIOM M3JEIUH SIBISIFOTCS U3AEIUSAMU IIEPBOTO
copta. [lpuemmuk Hayrazg Beioupaet 200 nznenuii.
Yemy paBHA BEpOSITHOCTB TOTO, UTO CPEAU HUX
okaxercs oT 110 no 160 u3nenuii nepsoro copra?

BeposTHOCTh HacTymiieHus: COOBITHS A B K&XKJI0M
ucnbiTanuu pasHa 0,4. Mcnonib3yst HEpaBEHCTBO
UYeOsbI1eBa, OIIEHUTh BEPOSITHOCTh TOTO, 4TO B 15
000 ucnpITaHUSIX OTKIIOHEHHUE OTHOCUTCIBHOM
YaCTOTHI MOSIBJICHUSI COOBITUSL A OT €ro BEpOSITHOCTH
HC TpeB30iiieT no abconroTHou Benmunne 0,01.

>0,84
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CKOJIBKO ClIeIyeT TPOBEPUTH JIeTalIe, 9TOOBI C
BEPOSTHOCTHIO, HE MEHbIIEH 0,96, MOKHO OBLIO
02KHJATh, YTO a0COJIFOTHAS BEJIMYMHA OTKIOHCHHUS
OTHOCHUTEIBHOM YaCTOTHI TOJHBIX JACTaleH OT
BEPOSTHOCTH JIETAIH OBITh TOIHOM, paBHOH 0,98, He
npessicut 0,027

> 1225

BeposTHOCTB TOTO, UTO pacxo 31EKTPOIHEPTUH B
IIPOJIOJKEHUE OJHUX CYTOK HE IIPEBBICUT
yCTaHOBJIEHHON HOpMBL, paBHa p = 0,9 . Haiitu
BEPOSITHOCTh TOT'O, UTO B OJMKaNIINE 5 CyTOK
pacxo[| 2J€KTPOIHEPTUH B TEUEHUE 3 CYTOK HE
MIPEBBICUT HOPMBI

0,59049

B ypue HaxogsTcst 99 uepHbix u 1 Oenblii map.
[TpousBoautcs 200 u3BiIeUeHUH 1apa U3 YPHHI,
MIPUYEM IOCIIe KaXA0T0 U3BJICUECHUS 11ap
BO3BpALIAETCs B YPHY, U HIapbl I€PEMEIINBAIOTCS.
Haiitu BepoATHOCTh NOSIBJICHHS] HE MEHEE JIBYX
O€eJIbIX 11apOB.

0.59

YK-11

Jloxosl xKuUTENEN rOpOIa UMEIOT MATEMAaTHIECKOE
oxxunanue 10 TeIC. py0. U cpefHee KBaIpaTHIECKOE
OTKJIOHEHHE 2 ThIC. py0. (B Mecs). Haiitu
BEPOSITHOCTH TOTO, YTO cpeanuit foxon 100
CllydaifHO BbIOpaHHBIX KUTEJIEH COCTaBUT OT 9,5 110
10,5 TBIC. PYO.

0,9876.

B pe3ynbraTe Ka)10ro BU3UTa CTPAXOBOIO areHTa
JIOTOBOP 3aKJIro4aeTcsi ¢ BeposiTHOCTRIO 0, 1. Haiitu
HauBEpOATHENIIIee YUCIIO 3aKII0YEHHBIX JOTOBOPOB
rocyue 25 BUBHTOB.

CrpaxoBas komnanus 3akiouuia 40000 1oroBopos.
BeposATHOCTB CTpaxoBOTO CiIydas 1o KaxaoMy U3
HUX B TeueHue roga cocraBiget 2%. Haitn
BEpPOSATHOCTH, YTO TAKUX CIIy4aeB OyJeT He Oojee
870.

0.9938

Kypc akuuu 3a 1eHp MOKET MOJHATHCS Ha | MyHKT C
BEpOATHOCTBIO 50%, OIMyCTUTHCA HA | MyHKT ¢
BepOATHOCTHIO 30% M O0CTaThC HEU3MEHHBIM C
BEepOATHOCTHIO 20%.

HaiiTi BeposTHOCTH TOTO, YTO 32 5 THEH TOPTOB
Kypc MOJAHUMETCS Ha 2 MYHKTA.

0.17

CyrouHas noTpeOHOCTH IIEKTPOIHEPTHH B
HACEJICHHOM IYHKTE SIBJISICTCS CIy4aitHOM
BEJIMYMHOM, MATEMaTU4YECKOE OKUJaHUE KOTOPOI
paBHO 3500 kBt 4, a nucniepcust coctasisiet 2200
(xB1-4)2. O11eHUTh BEPOSATHOCTD, YTO B ONMkKaiiiiue
CYTKH pacxoJ IEKTPOIHEPIHH B 3TOM HACEICHHOM
nyHkTe Oynet ot 2500 no 4500 kBT u.

> 0,998

B 400 ucnsitanusax bepHysm BEposITHOCTD ycriexa B
KaKJIOM HCIIbITaHuu pasHa 0,8.

C nomo1npto HepaBeHCTBa YeObIlieBa OLlEHUTh
BEPOSITHOCTh TOTO, YTO PA3HULA MEXKTYy YHCIOM

0,9876
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YCIICXOB B 3THUX UCIBITAHUAX U CPCIHUM YHUCIIOM
ycrexoB Oyzet menbiie 20

dupma UMeeT TpU KCTOYHUKA TOCTABKU
KoMIuteKkTyroumx — pupmsl A, B, C. Ha gomto
¢dbupmer A npuxoaurcst 50% obuiero oobema
noctaBok, B —30% u C — 20%. U3 npaktuku
M3BECTHO, YTO CPEIH MMOCTaBIsIeMbIX (hupmoit A
neraneit 10% OpakoBaHHBIX, pupmoiit B — 5% u
¢dupmoii C — 6%. KakoBa BeposSTHOCTb, UTO B3sTast
Hayraj JeTajlb OKaXeTCs TOIHOM?

0.923

Tecmur

Hludp
KOMIIeTeHI !
"

TecToBbBIC 3a1aHUA

IIpaBuabHBIA OTBET

ITKH-1

1. Kaxoii onepanuu Haj COOBITUSIMA COOTBETCTBYET
pUCYHOK?

A B

a) A+B
b) 4
c) A-B
d) AB

2. Ecnu B BKCIEpUMEHTE BO3MOKHBI N 3JIEMEHTapHBIX
HCXOJI0B, a cOOBITHE 4 HACcTyMmaeT B pe3yapTaTe M u3
HUX, TO BEPOSITHOCTh COOBITUSA 4 paBHA:

a) m/(n-mB

b) n/m

c) (n-m)/n

d) m/n

3. UTo HY>KHO IPUMEHUTH JJISl BEIUMCICHUS
BEPOSITHOCTH TOTO, YTO B 200 MOBTOPHBIX
HE3aBHUCHUMBIX HCIIBITAHUSIX COObITHE A TIpon3oiiaeT 60
pas, eciii BepOSITHOCTh COOBITUS A B OTACIIBHOM
ucneiTanuu 0,47

a) Uuterpanbhyto Teopemy Jlamnaca
b) ®opmyny bepuymiu

c) ®oxkanpHyto Teopemy Jlamaca

d) ®opmyny Ilyaccona

4. BeposiTHOCTB TIOsiBiIeHUs1 cOObITHS A B 20
MTOBTOPHBIX HE3aBUCUMBIX MCIIBITAHUSX, IIPOBOJIUMBIX
o cxeme bepnynnu, pasna 0,85. Toraa
MaTeMaTHYECKOE OKUIAHUE YHUCIIA TIOSABICHUHN 3TOT0

COOBITHS paBHO:
a) 3
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b) 2,55
c) 17
d) 16,15

5. CnyyaiiHasi BeJIMUMHA paclpe/iesieHa PAaBHOMEPHO
Ha unrepsaie (0; 6). Torna ee MareMaTuyeckoe
OKHMJAaHUC U JUCTICPCHUA COOTBETCTBCHHO PAaBHBI:

a) 3u3l

b) 4ud/3

C) 2u3

d 3u2

6. Ilocne BocbMU 3a€3710B aBTOMOOUIIS Ha
OTIPEJICIIEHHOU Tpacce OBLIH TOTYICHBI CIICAYIONTHE
3HAQYEHMS €r0 MaKCUMaJIbHON CKOPOCTH (B M/C):
31; 41, 34, 40, 38; 35, 38, 39.

3HayeHne HECMEIEHHON OIEHKH MaKCUMaJIbHOHU
CKOPOCTH aBTOMOOUJISI PaBHO:

a) 38

b) 31

c) 30

d) 37

e) 33

7. IIpoBeneHo ueTsipe usmepenus (6e3
CUCTEeMAaTUYECKUX OIIMOOK) HEKOTOPOH CclTydaltHOM
BennuuHEI (B MM): 3; 3; 9; 16. Torma HecMmeteHHas
OLIEHKAa MaTeMaTHYeCKOrO OKUIAHUS pPaBHA!

a) 8

b) 7,75

c) 9

d) 95

8. 13 renepanbHON COBOKYIMHOCTH M3BJICUEHA
BBIOOpKA 0OBeMa N= 50:

Xi 1 2 3 4

pi e1 9 8 7

Torpaa Ny paBeH:
a) 27
b) 10
c) 26
d) 50

9. HenpepriBHas ciyvaiiHas BenuunHa X 3aJaHa
byHKIMeH pacnpeneneHus
F(x) = {0, x<3;x-—23, 3<x<4;1,

x >4
Yemy paBHa BepOATHOCTh coObITHA 3,1 < X < 4,57
a) 0,3
b) 0,7
c) 0,9
d) 0,5

IIKH-2

1. UrpanpHas kocTh Opocaercst ouH pa3. Toraa
BEPOATHOCTh TOT0, YTO HAa BEPXHEW I'paHH
BBIMAJIET 3 0YKa, paBHa:
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a) 0.5
b) 0.1
c) 1/3
d) 1/6

. B smmke 65 ronHbIx u 35 OpakoBaHHBIX JIETaJICH.
Jocrarotr onHy nerans. UeMmy paBHa BEPOSTHOCTb
TOT0, YTO OHa OpakoBaHHAs?

a) 0.65

b) 7/13

c) 05

d) 0.35

. UrpanpHas kocTh OpocaeTcst OJIuH pas.
BeposTHOCTB TOTO, UTO TIOSIBUTCS 0OJiee 5 OUKOB,
paBHa:

a) 1/2

b) 2/3

c) 1

d) 1/3

e) 1/6

. CKOJIBKO pa3IM4HbIX BOCbMU3HAUYHBIX YHCE,
HaYMHAIOIUXCS TUPPOH 3 U OKaHUYMBAIOIINXCS
uugpoit 7, MOXKHO cocTaBuTh U3 1udp 1, 2, 3, 4, 5,
6, 7, 8 mpu ycinoBHH, YTO Kaxaas uudpa B
0003HavYeHNH yncia BcTpedaercs 1 pa3?

a) 8!/4!

b) 6!

c) 6!/412!

d) 6!/2!

e) 8!

. Ecimn F(X) — dynkuus pactpenenenus, f(X) —
IUIOTHOCTh Paclpe/IeICHUs CIydaiHoO
BEJIMYUHEI X, TO:

a) f(x)=0,5-[F(x)—F(0)]
b) f(x)=F(x)—F(0)

c) f(x)=F!(x)

d) f)=/""  F()dx

. Haubonee oOuium cmydaem 3akoHa O0JIBIINX
YHCEIT SBJIACTCS TeopeMa:

a) Myaspa — Jlaruiaca

b) Mapkosa

c) JlamynoBa

d) YeOsimieBa

. BeposrtHocts rogHoro n3aenus 0,5. Yemy
MpUOIMHKEHHO paBHA BEPOATHOCTb, YTO B APTUU
n3 400 u3aenuii Yucio roiHbIX JEXKUT B Ipeienax
ot 180 go 220?

a) 0,5 D)

b) ®(2)

c) d(1,5)

d) 0,5 [®D(12)-D(1)]

e) 0,5 [D(L,5) +d(1)]
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8. s BeiOOpkM oObeMa N = 12 BbIYMCIICHA
BbIOOpOuHas nucnepcust D = 132. Torna
MICIIpaBJICHHAs BEIOOpOUHas ucrepeus S? s
9TON BBIOOPKH paBHa:

a) 120
b) 121
c) 150
d) 144

9. Tlo kakoii popmyiie onpenensercs
MAaTEeMaTHYECKOE 0KUAAHNE CIIydalHOU
BEJIMYUHBI X, pABHOMEPHO pacnpeesIeHHON Ha
otpeske [a, b]?

a) MX=(atb)/12
b) MX=(atb)/2
c) MX=(b-a)/2
d) MX=(b-a)

10. ITo xako¥#t opmysie onpeaesieTcs TUCIepCus
CIIy4ailHOM BEeIW4MHBI X, pPABHOMEPHO
pacrpeeieHHo Ha oTpe3ke [a, b]?

a) DX=(b-a)%/12
b) DX=(b-a)%/2
c) DX=(b-a)?

d) DX=(b-a)/2

YK-11

1. ToyeuHas olleHKa MATEMATHYECKOTO OKUTAHUS
HOpMaJIbHOTO pacnpezaesneHus pasHa 11. Toraa ero
WHTEpBaJIbHAS OLIEHKA MOXET UMETh BU/I:

a) (10,1;11)

b) (10,1; 10,8)

c) (11;11,9)

d) (10,1;11,9)

2. ToueuyHas olleHKa MaTEMaTHYECKOTO OKUIAHUS
HOpMaJibHOTO pacnpezaesenus pasHa 10. Toraa ero
WHTEpBaJIbHAS OLICHKA MOXET UMETh BU/I:

a) (8,5;11,5)

b) (8,4; 10)

c) (8,6;9,6)

d) (10; 10,9)

3. BeposITHOCTBIO OLITMOKH IEPBOTO POa MPH
MPOBEPKE CTATUCTUYECKUX TUIIOTE3 HA3bIBACTCS:
a) CTerneHb CBOOOIbI
b) craructuka kpuTepus
C) MOIIHOCTh KPUTEPHSI
d) ypoBEHb 3HAUMMOCTH

4. Jlana BeiOOpKa oobema N. Eciu 3HaueHne npusHaka

y KaXJI0TO 3JIEMEHTa BBIOOPKH YMEHBIIUTD Ha 7
€/IMHUIL, TO BEIOOPOYHAS TUCTICPCHS:

a) YBENIWYHUTCS HA 7 CITUHHMIY

b) ymenbimTCs Ha 7 €MHMIL

C) yMEHbIIHUTCA B 7 pa3

d) He uameHnutcs

39




5. B pesynbrare 10 usmepeHuii HEKOTOpoit
(bu3nUecKoi BEIMYUHBI OTHUM TIpubopom (0e3
MaTeMaTUYECKUX MMOTPEITHOCTEH ) OTy4IeHBI
CIICAYIOIINE PE3YIIbTaThI:

92; 94; 100, 102; 104, 104, 105; 107; 110; 112.
Hecwmemniennas omeHka 3T0# BETMUMHBI paBHA!

a) 94
b) 100
c) 106
d) 103
e) 105

6. OyHKIUS paclipeiesieHUusi BEPOSITHOCTEN
JIMCKPETHOM CITy4aiHOW BETMYMHBI X NUMEET BU/T

F(x) = {0, x < 3; 0.2, 3<x<4; 006,
4<x<6;1, x>6

Toraa BeposTHocTh P(2 < X < 5) pasHa:
a) 0.8
b) 0.6
c) 04
d) 0.2

7. PacnipenieneHne TUCKPETHOM CIy4ailHOW BEJIMYUHBI
3aaHO TAOJIUIIEH.

Xi 1 10 1!

pi 0,3 0,3 0,
Maremarudeckoe OXHNJAHUC PaBHO:

a) 11,3

b) 10,1

c) 93

d) 10,9

IIKH-2

8. HenpepriBHas ciydaiitHas BenmudyuHa X 3a1aHa
¢byHKIMeH pacnpeneneHus

F(x) = {0, x<3;x-—3, 3<x<4;1,

x >4

Haiitu DX.

a) 1/12

b) 1/4

c) 1/6

d) 1/3

9. HemnpepeiBHas ciryyaiiHas BelnunHa X 3a/1aHa
¢byHKLUMel pacnpenenenus

F(x) = {0, x<3;x-—3, 3<x<4;1,

x >4

Haiitu MX.

a) 3,5

b) 3,2

c) 3,8

d) 3,6
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10. Mopa Bapuanmonsoro psiga 1; 2; 3; 3; 4; 6 paBHa:
a) 4
b) 6 c
c) 3
d) 20

8.IlepeyeHb OCHOBHOI U J0NOJHHUTEIbHON Y4eOHOM JIUTEPATYPbl, HEOOXOAMMOM 151
OCBOCHMS TUCHUILINHBI

a) OCHOBHAasI

1. Kpewmep, H. III. Teopwust BeposiTHOCTEH U MaTeMaTH4yecKasi CTAaTUCTHKA : YYCOHHUK U
npakTukyM ais By3os / H. III. Kpemep. — 5-e uza., nepepab. u non. — MockBa : U3natenscTBo
FOpaiit, 2023. — 538 ¢. — (Bricmiee obpazoBanue). — ISBN 978-5-534-10004-4. — Tekcr :
anekTpoHHbIt  //  OOpazoBarenvHas  miatdpopma  FOpait  [caiit]. —  URL:
https://urait.ru/bcode/517540 (nata odparmienus: 12.01.2023).

2. ConoBbes, B. 1., AHann3 naHHBIX B 9KOHOMHKE: Teopusi BEpOSITHOCTEH, PUKIIaHAS
CTaTHCTHKA, 00padoTKa u aHanu3 naHHbiX B Microsoft Excel. : yueOnuk / B. M. ConoBbeB. —
Mockaa : KnoPyc, 2023. — 497 ¢. — URL.: https://book.ru/book/946789 (mata oGparieHusi:
03.07.2024). — TekcT : 3JCKTPOHHBIH.

3. I'ne6os, B. U., Ananu3 gaHHbix B 3koHOMukKe. COOpHUK 3anay. : yueOHuk / B. 1.
I'ne6os, C. f. KpuponanoB. — Mocksa : KnoPyc, 2024. — 578 ¢. — ISBN 978-5-406-12582-3.
— URL: https://book.ru/book/952667 (nata oopamenus: 03.07.2024). — TekcT : 37€KTPOHHBIH.

0) T1OMOJHUTEIbHAS:

4., Makapos, C. W., Beiciag mareMaTuka: MaTeMaTUYECKUW aHAIW3 W JMHEWHAas
anrebpa : yuebHoe nocoodue / C. . Makapos. — Mocksa : KnoPyc, 2024. — 320 ¢c. — ISBN 978-
5-406-13446-7. — URL.: https://book.ru/book/954837 (nata ob6pamenus: 03.07.2024). — Tekcr :
3JICKTPOHHBIM.

5. TarapuukoB, O.B. Teopust BepoSITHOCTEH M MaTeMaTUYECKass CTAaTUCTUKA s
skoHOMHCTOB (11 GakanaBpoB) / O.B. Tarapuukos, E.B. llIsen. - M.: KuoPyc, 2023. - 352 c.—
Texct: HemocpeactBeHHwnii. — To xe. - 2023. — OBbC IOpaiit. - URL:
https://urait.ru/bcode/488573 (mara obpamenus: 12.01.2023). — TekcT : 37EKTPOHHBIN.

6. Xycuytaunos, P.III. Teopus Bepositnocteit: Yu. / P.I1I. Xycuytaunos. - M.: Madpa-
M,. - 384 c. - Tekcr : HemocpenctBeHHbii. - To xe. — 2021. - OBC Jlams. - URL:
https://e.lanbook.com/book/168507 (mata o6pamenus: 12.01.2023). - TekcT : 3IEKTPOHHBIN.

9.1lepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKANMOHHO ceTH « UHTepHETY,
HEO00XOAUMBIX IVl OCBOCHMSI TN CHMILJIAHbI

1. Nudopmarnmornno-obpazoBatenbupiii  moptaii DHUHAHCOBOTO YHUBEPCUTETA TMPHU
[IpaButennctBe Poccuiickoit @enepanuu. http://portal.ufrf.ru/. 9.2. Caiit nemapramenTa ananuza
JAHHBIX, PUHATHUS pelieHui u puHaHCOBBIX TexHoaorui. http://www.fa.ru/org/dep/findata/

2. OnekTpoHHast oubinoreka @unancoBoro yuusepcurera (Ob) http://elib.fa.ru/

3. OnekTpoHHO-O0mOnnoreunass cuctema BOOK.RU  http://www.book.ru  9.5.
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DNEeKTpOHHO-OMOIMOTEUHAasT  cHUCTeMa  «YHHMBEpCHUTETCKas  OubiamoTexa OHJIAVH»
http://biblioclub.ru/
4.  DIeKTpOoHHO-OMOIMOTeUHas cucTteMa Znanium http://www.znanium.com

5. DnexTpoHHO-6MGIHOTeuHas cucTeMa m3aarenscTsa «FOPAMTY https:/www.biblio-
online.ru/
6.  DnexTpoHHO-OMOIMOTEUHAs cucTema u3gatenbeTBa «Jlanwsy https://e.lanbook.com/

7. JlenoBast onnaiH-OnOnmoTeka Alpina Digital http:/lib.alpinadigital.ru/ 9.10.
Hayunas snextponnass 6ubnuoreka elLibrary.ru http://elibrary.ru 9.11. IlpoexT nemaprameHTa
Matpuunbiii kanskyasTop «MatCale» https://matcalc.ru/

8.  bpaumnos A.B. Teopus BEposSTHOCTEH U MaTeMaTHYECKasi CTATUCTAKA [DJIEKTPOHHBIN
pecypc]: yueonuk-npaktukyM/ A.B. bpaunos [u np.]. - xesck: M3natensctBo « MKWy, 2016. -
414 c. — Pexxum poctyna: http://www.iprbookshop.ru/69368.html.

10.MeTonn4yeckue yKazaHus AJs 00y4aOIMXCS M0 OCBOCHUIO M CIIUIIMHBI

CamocrosTenbHas padboTa CTYJICHTOB MPOXOIUT B KOMIIBIOTEPHBIX Kilaccax. OpraHu3aiuu
CaMOCTOSITCILHON pa0bOTHI CIIY)KUT KaJCHAAPHO-TEMATHYCCKUN TIJIaH U3YYCHHS JTUCIMILIMHBL. B
STOM IIJJaHE YKa3aHa TeMaTHKa JICKIUH M MPaKTHYSCKHX 3aHATHH. [IpakThyeckue 3aHATHS
NPOXOJAT, KaK MpaBWi0, B HHTEpaKTHUBHOW ¢dopme. MHTepakTMBHAs ¢GopMa — pEIICHUE
71a60paTOpHBIX (MTPAKTHYECKUX) pa0dOT 1O TEMATHKE 3aHATHS B MAJBIX TpyMmax (2-4 cTyneHTa) ¢
UCITIOJIb30BaHNEM MHCTpyMeHTapus «Jupyter Notebook», «Wolfram Mathematica», «MATLAB».

11.11epevyenb uHGPOPMANUOHHBIX TEXHOJIOTH, HCIOJIb3YEeMbIX IPH OCYLLIECTBJIEHUH
0o0pa30BaTeJIbHOIO MpoLecca Mo JMCUMILINHE, BKIIOYas NepeYeHb He00X0UMOro
NPOrpaMMHOro obecnedyeHusi 1 HHPOPMALUMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KoMIUIEKT JIMIIECH3UOHHOT'O TIPOTPAMMHOT0 00ECIICUCHHUS:

11.1.10C Astra Linux,

11.1.2LibreOffice,

11.1.3 Autuupyc Kaspersky

11.2. CoBpemeHnHbIe TpodecCuOoHaANbHBIE 0a3bl TaHHBIX U MHPOPMAIIMOHHBIE CITPABOYHBIE
CUCTEMBI:

11.2.1. Madopmanmonno-npaBoBas cuctema «Koncynprant [Tmrocy.

11.2.2. UadopmanronHo-mipaBoBas cuctema «l apanry.

11.2.3. Dnexrponnas sunukioneaus: http://ru.wikipedia.org/wiki/Wiki

11.2.4. Cucrema komIutekcHoro packpbitus napopmarnmu «CKPUH» - http://www.skrin.ru/

11.3. CeptudurupoBanHbie TPOrPAaMMHBIC U allllapaTHBIE CPEICTBA 3AIUTH HH()OpMAITUU
- HE MPElyCMOTPEHBI.

11.4. Dxonomerpuueckuii makeT «R» u uarepderic «RStudioy.

11.5. bubmuotexu Python ans opranuzammu padoTsl B «Jupyter Notebook».

11.6. [Tpunoxenus c HCTIIOJIb30BAHUEM «Wolfram Mathematica
https://demonstrations.wolfram.com/

11.7. TIporpamma «MatCalc» https://matcalc.ru/
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http://www.znanium.com/
http://ru.wikipedia.org/wiki/Wiki

12.0nucanue MaTepHaIbHO-TEXHUYECKOM 0a3bl, HEOOXOAUMOM JI OCYIIECTBICHHSA
00pa30BaTEJBHOI0 IPOLECCa M0 JUCHHUILINHE

KommbroTepHblii K1acc, OCHAIIEHHBIA CHCTEMOM AWHAMUYECKOrO MpoeuupoBaHus. [l
OCBOCHUSI JUCHUUIUIMHBI HEO0O0X0auM KommbloTep. [Ipm 3TOM BO3MOXKHO HCMOJB30BaHUE
KOMIIBIOTEPOB B KOMITBFOTEPHBIX KJIACCAX YHUBEPCUTETA.

Bce n3zyuaemble TEXHOIOTUU TOCTYIIHBI HA JJUYHBIX KOMIIBIOTEPAX CTYAEHTOB.
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