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JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM Toly Ha 3aceaHuy Kapeapbl BBIUUCIUTENEHON TEXHUKU U TPOTPAMMHUPOBAHUS

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynona

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceaHuu Kadeapbl BhYUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHS

[IpoTokom o 20 r. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM rojly Ha 3aceqaHuu Kadeapbl BeUUCIUTETFHON TEXHUKH U TIPOTPAMMHUPOBAHHSI

IIpotokom ot 20 1. Ne
3aB. kadeapoii O.C. Jlorynosa

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuH Kadeapbl BBIMUCIUTEIEHON TEXHUKU U IPOTPAMMHPOBAHUS

[Iporokon ot 20 1. Ne
3aB. kadenpoii O.C. JloryHoBa




1 Iles1u ocBOEHUS TN CUMILTHHBI (MOYJI51)

ensitmu  ocBOeHUs AUCHUILIMHBI «OCHOBBI CTAaTUCTUYECKOW OOpPaOOTKH JTaHHBIX)
SBIISIIOTCS:

O3HAKOMJICHHE CTYJEHTOB ¢ 0a30BbIMH TMOHATUAMH U pe3yjlbTaTaMu TEOPUHU
BEPOATHOCTEH U MaTEMaTHUECKON CTaTUCTHKH,

O03HAKOMJICHUE CTY/ACHTOB C IMAaKETaMU MPHUKIAIHBIX MPOTpaMM, HaIpPaBICHHBIMU Ha
pelleHne BepOSITHOCTHBIX U CTATUCTUYECKUX 3a/1a4,

(dhopMUpOBaHHE KOMIICTEHIINI, HAMPABICHHBIX Ha HWCIOJ30BAHUE BEPOSTHOCTHBIX H
CTaTUCTUYECKUX METOJIOB IIPU PELICHUH HAyYHBIX U MPUKIIAJHBIX 3a7a4.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

Jucuunnuaa Marematudeckasi CTaTUCTUKA BXOAUT B 00s3aTENIbYI0 4acTh Yy4eOHOTO
r1aHa 00pa30BaTEbHON MPOTPAMMBI.

Jiisa  u3ydeHus  AMCUUIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJAJCHUSA),
c(OpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCITUTUTNH/ IPAKTUK:

Matemaruueckas JIOTHKa U JUCKPETHAs MaTeMaTHKa

[IporpamMmmupoBanue

HNudopmartuka

[IpukiiagHas maTemaTuka

DneMeHThI TUHEIHON anreOpbl

3nanus (YMEHHs, BIAJICHUS), IOJyYCHHbIE NMPH M3YyYCHUU TAHHOW NUCIMIUIMHBI OyIyT
HEOOXOIUMBI 17151 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

MonaenupoBanue

MeTtposnorus u cTaHAapTH3aLUs IPOrPaMMHOI0 00eCTIeUeHHS

O06paboTka 3KCIEpPUMEHTANbHBIX JaHHBIX HAa OBM

Mertoapl yripaBiaeHus: 3HaHUSIMU

YenoBeko-MalIMHHOE B3aUMO/IEWCTBHE

Texuomoruu Data Mining u Big Data

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS1) ¥ IIJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

B pesynbrate ocBoeHus AMCUMIUIMHBI (Monyisi) «MaTemaTuueckas CTATUCTHKA»
oOyyaroImuiics JoKeH 001a1aTh CIEAYOMIUMU KOMIETEHIIUSIMHU:

KO,Z[ HHJUKATOpa I/IH,I[I/IKaTOp JOCTHIXXCHHA KOMIICTCHIIMH

OIIK-1 CnocoOeH MNpUMEHSTh €CTECTBEHHOHAyUYHble M OOILIEMH)KEHEpPHbIE 3HAHUS, METO]IbI
MaTe€MaTU4YeCKOro aHaau3a W MOJIEIMPOBAHUS, TEOPETUYECKOIO M OKCIEPUMEHTAIBHOIO
UCCIIeI0BaHMsl B TPO(GECCUOHAILHOU J1eITEIbHOCTH;

OIlK-1.1 Pemraer crannmaptHele NpoQecCHOHANbHbIE 3aJaud C MPUMEHEHUEM
€CTECTBEHHOHAyYHBIX U OOIIEMH)KEHEPHbIX  3HAHWM,  METOJIOB
MaTEMaTHYECKOI0 aHAJIN3a U MOJIETIMPOBAHUS

OIIK-1.2 Pemaer mpodeccroHanbHble  3aayd ¢ IPUMEHEHHEM  METOJIOB
TEOPETUYECKOr0 M IKCIIEPUMEHTAIbHOIO UCCIIE0BAHUS




4. CTpyKTypa, 00b€éM U colepkaHue TUCHUIINHBI (MOLYJIs)
OO0mast Tpy10eMKOCTh AMCLUMIUIMHBI COCTaBseT 3 3aueTHbIX exuuul] 108 akan. gacoB, B ToMm

HHUCJIC:

— KOHTaKTHas paboTa — 55 akas. 4acos:
— ayauTopHas — 54 akaJ. 4acos;
— BHeaynuTopHas — 1 akaj. 4yacoB

— caMmocTosTeIbHas paboTa — 53 akajl. 4acos;

dopma aTTecTally - 324ET C OUECHKOMN

AynuropHas s s
KOHTaKTHas pabota | & & ®opma TeKyiero
e 5 X
Pasnen/ Tema 3 ( axan. wacax) c 2 Bun . KOHTPOJIA Kon
g S © | caMOCTOATENBHOM |  yCIIeBaeEMOCTH U
JTUCHIUTUTHHBI 5 = . | xoMnerenun
@) g £ paboThI POMEXXYTOYHOH
Tlex. mab. | MpaKT. z9 aTTecTalyu
3aH. 3aH. | O &
1. Pasmen 1. Cnayuaiinbie
COOBITHS
11 Krnaccuueckoe PelmeHme 3124 Ha 1. becena -
OTIpSACIICHIE Knaccnqecgoe " obcyxaerme
BEPOSITHOCTU.  DJIEMEHTBI COMETDIIECKOE 2. IlpoBepka
KOMOWHATOPHUKH ¥ TCOPHH p HHIUBUYATbHBIX
OTIpeeTIeHIS . OIIK-1.1,
MHOKECTB. 1 3 2 3aJaHNK
BEPOSITHOCTH, . OIIK-1.2
T'eomeTrpuueckoe 3. YcrHBIH ompoc.
MOJITOTOBKA K YCT -
ompeseneHne HOMY OIDOCY 1 4. AynutopHas
BEPOSTHOCTH. AKg ( Z[IPIK i) KOHTPOJIbHAS
CraTtucTHueckoe ) pabota
1.2 bynesa  anrebpa
coOpiTHii. BeposTHOCTHOE 1. Becena -
MPOCTPAHCTRBO. Permene 3aza4 Ha oOcyxeHue
AkcruomMaTHka TECOPHH cBOlicTBa A 2. ITpoBepka
BeposTHOCTeH. Teopemsl . WHUBUYaJIbHbBIX
P P reOpBI COOBITHI, AMBHILY " OIIK-1.1,
cioxenus. HesaBu-cuMble 1 3 3 3aJaHuil
3 MOJrOTOBKA K . OIlK-1.2
COOBITHSL. VYcnoBnas CTHOMY OIDOCY I 3. YcTHBIN ompoc.
BEPOSTHOCTb. TeopeMsr Y ZKPP Y 4. AynutopHas
YMHOXKEHHUSI. (bopmybl KOHTPOJIbHAS
TOJTHOH  BEPOATHOCTH U pabora
Baiieca.
Perrenue 3agau Ha
1. Becena -
1.3 HesaBucumeie HE3aBUCUMBIE o6 zlélm/le
UCTIBITAHUST U CXeMa HCTIBITAHUS U 2 ny(()Be a
bepnymu. Teopemsl MMOTOK COOBITHIA, - 1'pOBep
WH/IMBUTYaJIbHBIX
Myagpa-Jlamaca. 2 3 3 HOATOTOBKA K 3aﬂa¥ml‘z’1 OIIK-1.1,
Teopema ITyaccomna. YCTHOMY OIpOCY U N OIIK-1.2
. 3. YcTHBIH ompoc.
IlyacconoBckuit MOTOK AKP.
N 4. AynutopHas
coObITnii. Mcmonmb3oBanne Hcnonb3oBanue KOHHDONBHAS
naxera STATISTIKA naxera o
STATISTIKA. p
Hroro no pazaeny 4 9 8
2. Pazmen 2. CiyuaiiHbie

BCIIMYUHBI




2.1 CnyuvaiiHas BeTUYHHA
Kak ¢dhyHKUIMSA Ha
BEPOSTHOCTHOM Pemenue 3agaq Ha
MIPOCTPAHCTBE. JTUCKpPETHbIE 1. becena -
JlucKkpeTHble  ciydaiiHble clly4daiiHble obcyxaeHue
BEJIMYMHBI. 3akoH BEJIMYHHBI, 2. ITpoBepka
pacupeneneHusi. YnciaoBbie 1 3 10 HCIIOJIE30BaHHUE HWHAWBHyaJIbHBIX OIIK-1.1,
XapPaKTEPUCTUKHU: IaKeTa 3amaHui OIIK-1.2
MaTeMaTHYECKOe STATISTIKA, | 3. YerHsrii onpoc.
OKH/IaHKe, JHcriepeus, MIOJTOTOBKA K 4. 3amuTa
CTaH/IaPTHOE OTKJIOHEHHE, YCTHOMY OIPOCY U | THIIOBOTO pacuéra
HavaJIbHbIE U 3amure TP.
[EHTPAJIbHBIE ~ MOMEHTHL.
Brruncnenne OQUCKPETHBIX
2.2 HenpepsoiBHbIC
ciryyaiiHbIe BEJIMYHHBL.
OyHKIHS pacrpeneieHus,
TUIOTHOCTh
pacnpeneneHusi, YHCIOBEIe Pemienue 3anau Ha
XapaKTePUCTHKH. HETpEepPHIBHBIC 1. Becena -
PasroMepHOE, CITyJaifHbIe oOcyxaeHne
MI0Ka3aTeNbHOe, 3 BEJTUYHUHBI, 2. ITposepka
HOpMaJIbHOE 2 6 8 WCTIOJIb30BaHUe | HMHIAMBHIYATbHBIX OIIK-1.1,
pacnpeeneHus. nakeTa 3a/laHui OIlK-1.2
He3aBucumebie ciydaiiHbie STATISTIKA, | 3. YcrHsiii onpoc.
BEJIMYMHEL. PacnipeneneHus MOJrOTOBKA K 4. 3amuTa
x2, Ctoronenta, Duiepa. YCTHOMY OTIPOCY U | THTIOBOTO pacué-Ta
Hepasencteo u Teopema samure TP.
UebpmeBa. LlenTpanpHas
npeaeabHas Teopema.
Boruncnenne ¢yHkumid u
IUIOTHOCTEN
2.3 MHoromepHbIe Pemenue 3a1ay Ha
ciyyaitHbIe BEJIMYHHBL. MHOTOMEpHbIE 1. Becena -
KopemmsiuonHbIit CITyJaiiHbIe oOcyxeHue
MOMEHT, ko PurmeHt BEJIMYHHBI, 2. IlpoBepka
KOppEISALMH. VYcnoBHOE 2 6 99 HCII0JIB30BaHKE HWHAWBHUIyaJIbHBIX OIIK-1.1,
MaTeMaTHYECKOE ' rnakera 3aJaHuH OIIK-1.2
OXXHJaHE, YpaBHEHHE STATISTIKA, 3. YcrHBIH ompoc.
perpeccun. Brruucne-uue TIOATOTOBKA K 4. 3amura
ko3 dunuenra YCTHOMY ONPOCY U | TUIIOBOTO pacué-ta
KOPpENALMN U ypaBHE-HHUSA samute TP.
Hroro mo pazneny 5 15 27,9
3. Pazgen 3. Matemaruueckas
CTATHCTHKA
N3yueHue nakera
STATISTIKA.
Pemenue 3agau Ha
3.1 I'enepanbhas HaXO0XKAECHUE
COBOKYITHOCTh M BBIOOpKa. BBIOOPOYHBIX 1. becena -
BapuaunoHHbie psaabl U X XapaKTePUCTHUK, oOcyxeHne
XapaKTePUCTUKH. MOCTPOECHUE 2. IlpoBepka
Toueunsie " 3 1 2 4 TOYECYHBIX U WHIVBUyaIbHBIX OIIK-1.1,
HWHTEPBAJIbHBIC OLICHKH HMHTEPBAIBHBIX 3aJlaHUI OIIK-1.2
napa-MeTpoB OLIEHOK, 3. YerHsIit onpoc.
pacnipenenenus. Pabora B HCIOJIb30BaHUE 4. 3amura
TaKere maKera TUIIOBOTO pacyéra.
STATISTIKA. STATISTIKA,
MIOJITOTOBKA K
YCTHOMY OTIPOCY H
3amute TP.




3.2 ITposepka
CTATHUCTHYECKUX THUIOTE3.

U3yuenne nakera

STATISTIKA.
[Ipocteie ®  CIOXHBIE
Pemrenwne 3amau Ha 1. Becena -
TUIIOTE3BI. YpoBeHb
IIPOBEPKY o0cyxaeHue
3HAYMMOCTH.
CTaTUCTHYECKUX 2. ITposepka
CTaTUCTHYECKHUE
THIIOTE3, HMHAWBHIyaJIbHBIX OIIK-1.1,
KpPUTEPHHU. YposeHb 1 2 3 N
HCIIOIb30BaHKE 3aIaHui OIIK-1.2
3HAYMMOCTH ¥ MOIIHOCTh o
KpHTepHS Kpurepuii rakeTa 3. YcrHeIi onpoc.
p : STATISTIKA, 4. 3amura
IMupcona s mpoBepku .
MOJTOTOBKA K TUIIOBOTO pacyé-Ta
THIIOTE3bI 0 HOPMAJIBHOCTH
YCTHOMY OIPOCY U
pacrpenenenus. Pabora B samrre TP
makete STATISTIKA. ’
W3yuenue nakera
STATISTIKA.
N 1. Becena -
3.3 JycniepcuoHHbIN Pemenue 3anau Ha
N oOcyxaeHne
aHajus. OO6mast, JTUCTICPCUOHHBIN
2. IlpoBepka
(akTOpHasT W OCTaTOYHAs aHaju3,

UCTIePCUU CpaBHeHue 2 2 3 wcronbiopanme | L AIBIAYATBHBIX OIK-1.1,
A ) . 3aaHui OIIK-1.2
HECKOJIBKHX  JTUCIICPCHUH. MmakeTa 3. VeTHbIi onpoc
Pabora B MaKeTe STATISTIKA, ' 4. 3amura ’
STATISTIKA. MOTOTOBKA K - JatmTa

THIIOBOTO pacyé-Ta
YCTHOMY OTIPOCY U
3amure TP.
3.4 KoppensaunoHHblii Hsyuenne naxera
' ppesin STATISTIKA.
aHajus. VcmoBHEIE 1. Becena -
Pemenue 3agau Ha
cpennue. Koppensuuonnas N oOcyxieHne
. KOPPENSAIMOHHBIH
Tabnuma. Bri6opounsrii 2. ITpoBepka
aHaju3,
koo PurmeHt HWHAWBHUIYaJIbHBIX OIIK-1.1,
2 2 1 HCIIOIb30BaHNE N
KOPPEJISIIIHAA. HaKera 3aJaHuKH OIIK-1.2
NurepBanbHble OLICHKU STATISTIKA. 3. YcrHBIH ompoc.
ko3 duirpenra 4, 3amura
MOATOTOBKA K ..
Koppensiuuu.  PaGora B CTHOMY onpocy y | TATOBOTO pacuéra
makere STATISTIKA. ¥ y onpocy
3amure TP.
N3yueHue nakera
. STATISTIKA.
3.5 OnHOMEpHBIH
M Pemenue 3agau Ha 1. Becena -
PETrpPEeCCHOHHBIN  aHaJIU3. .
N OJTHOMEPHBIN oOcyxieHHe
VYpaBHeHue JTMHEeNHON .
perpecCHOHHBIH 2. ITpoBepka
perpeccun. OmnpeneseHue
N aHaJIu3, HWHAWBHUIyaJIbHBIX OIIK-1.1,
apaMeTpoB JIUHEHHON 2 2 3 N
HCIIOJIE30BaHHUE 3aJlaHuN OIIK-1.2
perpeccuu METOI0M .
HANMCHBIINX  KBAIDATOR raKera 3. YcTHBIN ompoc.
APATOB. STATISTIKA, 4. 3amura
Pagora N fraxere MOJATOTOBKA K THUIIOBOTO pacué-Ta
STATISTIKA. 21 p
YCTHOMY OMPOCY U
3amute TP.
Wzyuenue nakera
STATISTIKA.
Pemenue 3amau Ha . becena -
3.6 MHoromepHsIi MHOTOMEPHBIN oOcyxeHue
PErpecCHOHHbI  aHau3. perpeccuoHHbIH 2. IlpoBepka
YpaBHeHue aHaIms3, WHJUBUyaIbHBIX OIIK-1.1,
N 1 2 3,1 N
MHOKECTBEHHOM HCIIOJIb30BAHUE 3aJaHui OIIK-1.2
perpeccun.  Pabora B IaKkera 3. YcrHeii onpoc.
makere STATISTIKA. STATISTIKA, 4, 3amura
MOJrOTOBKA K THUIIOBOTO pacyéra
YCTHOMY OMPOCY U
3amute TP.
HWroro no pazneny 9 12 17,1
Hrtoro 3a cemectp 18 36 53 320
HTOro 1mo gJuCIUILUIMHE 18 36 53 3a4eT ¢ OICHKOM




5 O0pa3oBarte/ibHbIE TEXHOJIOTHH

1. TpagumronHsle 0Opa3oBaTeNbHbIE TEXHOJIOTHH, OPUEHTUPOBAHHBIC HA OPraHU3aIHIO
0o0pa30BaTeNLHOrO Ipolecca M HPEANONararollylo MNpsMYI TPAaHCISALUI 3HaHUH OT
IpenoaaBaress K aCHUPaHTYy.

®opmbl y4eOHBIX 3aHATHUH C UCIIOIb30BAHUEM TPAAULIMOHHBIX TEXHOJIOTHI:

WudopmanmonHas JeKuus — I[OCIENOBATEIbHOE H3JIOKEHHE MaTrepuaja B
JUCLUIUIMHAPHOM JIOTHKE, OCYLIECTBISIEMOE NPEUMYIIECTBEHHO BepOaJbHBIMU CpEICTBAMU
(MOHOJIOT TpernoaaBaTes).

JIaGoparopHas paboTa — opranusanus yd4eOHOH paboThl ¢ pealbHbIMU MaTepUaIbHBIMU U
UH(POPMALIMOHHBIMA OOBEKTaMM, HKCIEPUMEHTAIIbHAS pPadOTa C aHAJIOTOBBIMH MOJCISIMHU
peabHbIX OOBEKTOB.

2. TexHomoruu mpoOIEMHOTO OOyUYEHUS] — OpraHu3anus o0pa3oBaTEeIHLHOrO IMpolecca,
KOTOpas MpeoaracT MoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3AaHUE YUEOHBIX MPOOIEMHBIX
CUTYaIMi ISl CTUMYJUPOBAHHS aKTHBHOM MTO3HABATEIBHOM AEATEIBHOCTH aCTUPAHTOB.

3. lHTepakTHBHBIE TEXHOJIOIMH — OpraHu3anus oO0pa3oBaTebHOrO Mpolecca, KOTopas
IpeJioiaracT akTUBHOE U HEJTMHEHHOE B3aUMO/IEHCTBUE BCEX YUACTHUKOB, JTOCTH)KEHHE HA ITOI
OCHOBE JINYHOCTHO 3HAYMMOT'0 JJIsl HUX 00pa30BaTeIbHOIO pe3yibTaTa.

@opMbI yueOHBIX 3aHSATHH C MCIOJIB30BAaHHEM CIICHUAIN3UPOBAHHBIX WHTEPAKTHUBHBIX
TEXHOJIOTHM:

Jlexuusi «0OpaTHON CBS3M» — JIEKLMS-TIPOBOKALMs (M3JI0’KEHUE MaTepHualia ¢ 3apaHee
3aIlIaHUPOBAHHBIMH OLIMOKAaMN ), JIEKLUsA-0ecen1a, TeKIUs-IUCKYCCHs, ICKIUA-KOH(DEepeHLUs.

4.  HHpopManmoHHO-KOMMYHUKALIMOHHBIE  O0Opa3oBaTeibHblE  TEXHOJOTUU  —
opranu3zaiysi 00pa3oBaTeIbHOTO Mpollecca, OCHOBaHHAs HA MPUMEHEHUH NMPOTrPaMMHBIX Cpel U
TEXHUYECKHUX CPECTB paObOTHI CO 3HAHHMSIMH B PA3JTUYHBIX MTPEIMETHBIX 00IaCTSX.

6 YueOHO-MeTOAMYeCKOe o0ecriedyeHUe CAMOCTOSITeJIbHOI PadoThI 00y4aKoIMXCs
[Ipencrasneno B mpuioxxkenuu 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
IIpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYecKOEe H HH(POPMALIMOHHOE 00ecnedeHrue TUCIUITIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. I'mypman, B. E. Teopus BeposiTHOCTEN U MaTeMaTuyeckas ctatuctuka [ Tekcer]: Yueb.
nocobue / — B.E. 'mypman.- M.: Briciiee oopa3oBanue, 2015. - 479 c.

2. JlorynoBa, O.C. Teopust U mpakTHKa OOpaOOTKH SKCIICPUMEHTAIBHBIX JTaHHBIX Ha
OBM [Tekcr]. / O.C. JlorynoBa, E.A. Uneuna u ap. — Marauroropcek : M3a-Bo MarHuToropck.
roc. yH-Ta uM. [.11. Hocosa, 2015. 279 ¢

0) lomostHuTeIBLHASI TUTEPaTypa:

1. Jlorynosa, O.C. IlporpammHbIe CTaTUCTUYECKUE KOMILIEKCHI: Yueb. mocobue [Teckr].
/ O.C. Jlorynoga, E.I'. ®ununmnos, B.B.Koponesa, E.A. Nnbuna, B.B. [TaBnoB. — M. : Akanemus,
2011.—-240c.

2. I'muuckuit, B.B. Cratuctuyeckuii ananus [Tekcr]. / B.B. I'munckuii, B.I'. Monun. — M.
: UndopmarnmonHo-u3aarenbekuit nom «dunuaby, 1998. — 264 c.

3. JTrok, B. Data mining: yue6nsiit kypc [Tekct]. / B. [{rok, Camoiinenko A. — CIIO. :
[Tutep, 2001. — 368 c.

4. JlsBoBckuii, E.H. Craructudeckre MeETOABI TOCTPOSHUS AMIHUPUUYECKUX (POPMYI:
VYue6. mocobue mis BTy30B [Texct]. / E.H. JIbBoBckuii. — M. : Boicias mkosa, 1998. — 239 c.

5. I'mypman B.E. Teopus BeposiTHOCTEN U MaTeMaTudeckasi cTaTUCTHKA [ TekcT].



VYueb. nocobue s Bry3oB. / B.E. 'mypman. — M. : Beicmast mkona, 1977. — 479 c.

6. boposukoB B.II. TIporpamma STATISTICA mns crymenToB u urkeHepos [Tekcr]. /
B.IT. Boposukog. — M. : KommneroteplIpece, 2001. — 301 c.

7. Yepnasckuii, [I.C. Cunepreruka u nuHpopMaliys: TMHaMHIecKas Teopus HHPOpMaIUH
[Texcr] / J1.C. YUepnaBckuii. — M.: Kawkublii jom «J{nopokom», 2016. 304 c.

B) MeTonuyeckue ykazaHusi:

1. Jlorynosa, O.C. TectoBsle 3a1anus 1o aucuuiuimHe «O0pabdoTKa SKCIIepUMEHTATbHBIX
nanabix Ha DBM [Tekcr] / O.C. Jlorynosa, E.A. Wnbuna. — Marauroropek : «MI'TY um. I'.I.
Hocosay, 2007. - 12 c.

2. Jlorynora, O.C. OGpaboTka 3KCIepUMEHTAIbHBIX JaHHBIX Ha DBM: 31eKTpOHHBIH
yuebHo-metoauueckuii komiuieke [Tekcr] / O.C. JloryHosa, E.A. Unbuna. — M. : ®I'VIT HTI]
«Mudopmpeructp», 2014. — Ne 0321304398.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpamMmmHoe oGecnieyeHue

Haumenosanwue 110 No noroBopa CpoK eCTBUS JTUIEH3UU
MS Windows 7

Professional(mms  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

STATISTICAB.6 |K-139-08 0T 22.12.2008 0ECCPOYHO

MS Office 2007 |y 135 1 17.09.2007 GeccpotHO
Professional

Ipodeccuonanbublie 6a3bl JAHHBIX 1 HH(OPMAIMOHHbIE CIPABOYHbIE CHCTEMbI
HasBanue kypca CchlUIKa

9 MaTtepuaJbHO-TEXHHYECKOE o0ecTedeHne TUCIUTITHHBI (MOILYJIs1)

MarepuanbHO-TEXHHUECKOE 0OeclieueHUe AUCUUIUINHBI BKIIIOUAET:

1. JlekuuonHas ayautopuss MynbTUMEUIHBIE CpeACTBa XpaHEHHUA, Nepefadyd |
npezcTaBieHus HHQopMaIu

2. Kommprotepaslii kinacc. [lepcoHabHBIE KOMITBIOTEPHI ¢ BUPTYaIbHONH MAIIUHON ISt
ycraHoBkH cepBepHoro IIO, BeixogoM B MHTepHET M ¢ [JOCTYIOM B 3JIEKTPOHHYIO
nH(pOPMAITMOHHO-00PA30BATENBHYIO CPEAY YHUBEPCHUTETA.

3. Ayautopuu JUIsl CaMOCTOATENbHOM paboThl: KOMIBIOTEPHBIE KIACCHI; YUTATbHbIE 3aJIbI
o6ubmuorexu. Bee kiaccel YUT u ACY ¢ nepcoHanbHBIMU KOMITbIOTEpaMU, BEIXOZ0M B IHTEpHET
U C JOCTYIIOM B 3JIEKTPOHHYIO MH(OPMAITMOHHO-00pa30BaTeNbHYIO CpEly YHUBEPCUTETA.

4. AynuTopuil Ay rpynnoBbIX U MHAUBUAYAIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS
U IPOMEKYTOUHOM artectauuu. Aya. 282 u kinaccsl YUT u ACY.

5. IlomemeHnus ans caMOCTOSATENbHOM pabOThl  O0y4aromMxcs, OCHAIIEHHBIX
KOMIIBIOTEPHON TEXHHMKOH € BO3MOXKHOCTBIO INMOAKJIIOUEHUS K ceTh «/HTepHET» M HaaudueM
JIOCTYTIA B DJICKTPOHHYIO HH()OPMAIMOHHO-00pa3oBaTelibHyI0 cpeny opranusanuu. Kimaccer YUT
u ACY.

6. Ilomemenus masi XpaHeHHS W TPOPHIAKTHYECKOTO OOCTYy)KMBaHUSA Y4EOHOTO
o0opynoBanus. LleHTp nH(POPMAIMOHHBIX TEXHOJIOTUH — ay. 372.



IIpniaoxenne 1

6 YueOHO-MeTOoAHUYeCKOe o0eceyeHne caMoCTOATEIbHOI padoThl 00y4aloIuXCs
Ilpumepnuvie 3a0auu 0na yceoeHun meKyuiezo Mamepuana u no020moeKu K ayOumopHoii
KOoHmpoawvHoit padome no pazoeny 1 «Cayuaitnvie coovtmusy,
1. Homep asmomobuns cocmoum uz 3 6yke u 3 yugp (ucnonvzyromes 28 oyke u 10 yugp).
Haiimu sepossmnocms mozo, umo 6 Homepe CAy4atiHO 6CMPEYeHHO20 A8MOMOOUIIs 6ce OYKEbL U
Yugpsl paziuyHul.
2. B kopsune 12 wapos, uz komopwix 7 benvix u 5 uépnvix. Hatimu éeposimrocms moeo, 4mo 6
svibopke u3 6 wapos 4 denvix u 2 4uépHulx.
3. Y mpéx cmpenxos seposmnocmu nonadanus 6 muuiensv pasuvi coomsemcemeenuo 0,6, 0,7 ,
0,9. Haiimu éeposimuocms moeo, Ymo 6 MuuieHb nonadym. a) ece cmpeiku, 6) xoms Ovl 00UH
CMPpeoK, 8) POBHO 0OUH CMPEILOK.
4. Ilycms 6 ycnosusx npedvioyuel 3a0auu posHO 08a CMpeiKa nonanu 8 muuiens. Hatimu
VCII0BHYI0 8ePOSAMHOCHIb MO20, YO Cpeou HUX Dbl Nepablll CIMPEIoK.
5. Coopnas Poccuu nobeouna é nonrygunane YM u scoém nobeoumens opy2oeo nonypunaia
Anenus—@panyus. Beposmuocms nobeovt Opanyuu 6 nonygunane — 0,7. Beposmuocmo
sviuepviuia Poccuu y Anenuu — 0,6 , y @panyuu — 0,2. Kaxosa eeposimnocms nobedwvt Poccuu 6
Gunane?
6. Ilycmo 6 ycnosusx npeovioywetl 3a0auu Poccus nobeouna 6 gpunane. Havimu ycioguyio
8EPOSIMHOCMb MO20, YUMo eé conepHuxom ovina Opanyus.
7. Beposmnocmu ecxoorcecmu oonoeo cemenu pasua 0,7. Haiimu seposmuocms mozo, umo uz 10
cemsH g3oti0ym a) 6, 6) om 4 0o 8, 8) xoms Ovl 2.
8. B ycnosusx npeodvioyujeli 3a0auu Haumu 8eposmuocmes mozo, ymo uz 500 cemsan 3otioym a)
posro 340, 6) om 320 0o 365, 8) ne menee 360.
9. Umeemcs 2000 o0unakosvix npubopos, 6eposimHocms Oblmb NOBPEHCOEHHLIMU NPU
Mpancnopmuposke 0 00Ho2o npubopa pasua 0,003. Haiimu eeposmuocms mo2o, no8peosmcsi
a) 3 npubopa, 6) om 2 0o 4, 8) xoms Ovl 2.

Ilpumepnwie eonpocwl konnoxkeuyma no pazoeny 1 «Cnyuaiinvle coovimusy

1. Ilpu xaxux ycnosusx npumeHsemcst Kiaccuueckoe onpeoeieHue 8eposimHocmu U 8 4ém OHO
cocmoum?

2. Ilpu kakux ycnousx npumeHsemcs 2eomempuieckoe onpeoeienue 6eposmuoCmu U 8 Yém oHo
cocmoum?

3. BeposimnocmHoe npocmpancmeo. Aneedbpa coovimuil. Ilepeuuciums axcuomuvl 6yneot
aneebpul. Kakosa ces3b medxcdy 6ynesvimu aneebpamu cooblmuil U MHOMCECma?

4. Axcuomvl meopuu 6epoAMHOCMEN Meopembl CLOHCEHUS.

5. Hezasucumocmov coObimuii, yCI08HASL 8EPOAMHOCHb, MEOPEeMbl YMHONCEHUS.

6. ©opmynvl noanou eepoamuocmu u baiieca.

7. Cxema Bepnynnu. Teopemovr Myaspa-Jlannaca u Ilyaccona.

Ilpumepnbvle 3a0auu 0na yceoeHun meKyuie2o Mamepuana u 6bIn0JIHEHUs MUnogo2o pacuiéma
Nel no pazoeny 2 «Cnyuaiinvie eenuuunsl»

1. Tpu cmpenka no ooHomy pasy cmpensiom no MUueHu ¢ 86epoSIMHOCMAMY NONAOAHUS
coomseemcmaenrno 0,6, 0,7, 0,9. /[na ciyuatinou eenununsvt X = «4UCI0 NONAOAHUU 8 MUWLEHD »
Hanucams pso0 pacnpeoeneruti, Haumu MamemamuidecKkoe oxcuoanue, OUCNepcuio,
cmanoapmuoe omxioHenue. Hanucamo ¢hynxyuio pacnpedenenus X u nocmpoums eé epagux.
2. Beposamnocms nonadanus 6ackemoonvroco maua 6 kopsuny pasna 0.8. Mau 6pocaemcs 6
KOp3UHY 00 nep8o2o nonaoanus, Ho He oonee 5 pas. Cnyuaunas eenuuuna X pagHa YUciLy
bpockos. Cocmasums pso pacnpeoeneHutl Smou CAy4auHoll 8eIudUHbl, Haumu eé
Mamemamuyeckoe 0X4cuoaHue, Oucnepcuro, cmaioapmuoe omxionenue. Hanucamo ¢ynxyuro
pacnpeodenenuss X u nocmpoums eé epagux.

3. B ypne 8 wapos, uz xomopuwix 5 6envix. M3 ypuwt nayoauy uzenexaromces 3 wapa. Cnyyaunas
senuuuna X pasua wuciy uzsneuénnvix oeavix uwiapos. Cocmasums pso pacnpeoeienuil Smot



CYUAUHOU 8ETUYUHDL, HALIMU €€ MAmeMamuiecKoe 0#cuoanue, OUCHepcuro, CManoapmHoe
omxnonenue. Hanucamo ¢hynkyuro pacnpedenenus X u nocmpoums eé epagux.
4. Cemb kopos nacymes na nyzy niowjaowio 10000 ke.m. Kaxosa éeposmuocms mozo, umo K

Kopos okadicymes 6 dannom keaopame niowadwvio 2500 ke.m? (K =0, 1, ...,7). IIpumenums
naxem STATISTIKA.

0, x<O
5. Hana ¢pynkyus pacnpedenenus cayuatinou eenuuunsl F(X)=<sinX, 0<x<xz/2. Hatimu
1, x>xl2

nnomuocms pacnpeoenenus | (X) , Mamemamuyeckoe oxcuoanue MX , oucnepcuio DX ,

cmanoapmuoe omknonenue o(X), eeposmuocms moz2o, wmo omKIOHEHUE CLYUATHOU BEUYUHDL
OmM Mamemamuiecko20 OHCUOAHUS He NPeBOCXOo0Um CIMAHOAPMHO20 OMKIOHEHUS

P(| X = MX [< (X))
avd— x>, |x|<2
0, | x|>2

Hatimu napamemp @, ¢pynxyuto pacnpedenenus F(X), mamemamuueckoe oxcuoanue MX ,

6. Jana nnomnocme pacnpedenenus cayuaunou eenuyunst T (X) =

oucnepcuio DX, cmanoapmnoe omxnonenue o(X), eeposmuocmos moz2o, umo omrionenue

CYUAUHOU BETUYUHBL O MAMEMAMUYECKO20 0HCUOAHUSL He NPeBOCX0O0UM CMAHOAPMHO20

omxnonenus P(| X —MX |<o(X)).

7. M36ecmmo, umo pocm mysdcuun umeem HOpMaivbHoe pacnpeoenenue co cpeonum 176,6 cm u

cmanoapmuvim omkionenuem 7,63. Kakosa éeposimnocms 6cmpemums MydHCUUHY POCHOM OM

175 cm 00 185 cm?

Ipumenums nakem STATISTIKA.

8. Ilpoussooamcs 200 nezasucumvix ucnvimanuii ¢ eposimuocmoio ycnexa 0,6. Oyenums c

nomowvio Hepasencmeaa Yebviuiéea 6eposimHocnms mo2o, Ymo OHMOCUMENbHASL YACMOMd

YCnexoe OmKIOHAEMCs Om 6eposimHocmu menee, yem Ha 20%.

9. Cayuaiinvle éenuuunvt X u' Y He3a8uCUMbl U 3a0aHbL CGOUMU NILOMHOCHIAMU PACNPeOeeHUs.:
=] T st vz0

0, x¢[0,2]; 0, y<0.
Hatimu: M[3X —5Y 2 +1]; D[2X —3Y +1].

10. lana mabnuya, onpedensirowas 3aK0H pacnpeoeneHusi CUCmeMbl CIYYAUHBIX 8EeNTUYUN.

x 20 40

\% 60
10 3a a 0
20 2a 4a 2a
30 a 2a Sa

N~ 2 2.
Haiimu: napamemp «ay, mamemamuyecKue 04CUOGHU My, M, ; OUCnEPCUU Oy, O]
K09 puyuenm xoppensyuu r, .
11. Jlana nromnocms pacnpedenenus 08ymeprotl cayyatinou seauyunslt (X,Y):
a4—x>—y?, x’+y?<4 . .
f(x,y)= . Haumu: napamemp «a», mamemamuueckue o#cuOaHus
2,2
0, XS +y >4

. 2 2.
m,, m,;oucnepcuu O, O, KOdpduyuenm koppersyuu r, .

Ilpumepnwie eonpocwl no 3augume munoeozo pacuéma Nel no pazoeny 2 «Cnyuaiinste
6eIUYUHDBL)

1. Ymo maxkoe cayuaiinas eenuuuna? Yem omauyromces OucCKpemuule CiyuaiiHvle eIUdUHbL OM
HenpepuLEHbIX?



2. 3akoH pacnpeodenenus OUCKpemHOoU CIyYauHou eenuyunvl. bunomuanvnoe, ceomempuueckoe,
eunepeeomempuieckoe pacnpeoenenus. Mamemamuueckoe odxcuoanue, oucnepcus,
cmanoapmHuoe OmKIOHEeHUs.

3. Dyukyus u nIOMHOCMb HENPEPBIBHOU CAVHAHOU 8eaudunbl. Mamemamuueckoe odxcudanue,
oucnepcusl, CmaHoapmHoe OMKIOHEHUsl, HAYalbHble U YEeHMPAIbHble MOMEHMbL.

4. Pacnpedenenus. pagnomepHoe, noKkazameibHoe, HOpMaivbHoe, y-kéaopam, Cmuviodenma,
Quuwepa-Cnedekopa.

5. Ceoticmea HOpMAbHO20 pacnpedeleHUs. acumMmempus, dIKCYyecc.

6. 3akonvl 6onvwux Yuceon: HepaseHcmeo HYeoviwésa, Teopema Yebvruuésa, yenmpanioras
npeoenvHas meopema.

7. MHozomepHvle pacnpedenenus: QyHKYUsA U RIOMHOCMb. YCl08HOe MamemamuiecKoe
ooicudanue. Koppenayuonusiii momenm u koagguyuenm koppenayuu.

Ilpumepnwie 3a0auu 015 yceoeHus meKyue2o Mamepuaia u 6bINOJAHEHUs MUN06020 pacuéma
Ne2.1 no pazoeny 3 «Mamemamuueckas cmamucmuka»
Jst uzyuenus KonuuecmeeHHo20 NpusHaka X u3 2eHepaibHOl COBOKYNHOCIU U3GIEUeHd

gvibopka Xi, ***, X, 06vema N, umerowas dannoe cmamucmuieckoe pacnpeoenetue.
1). Ilocmpotime noaucon wacmom.
2). [locmpoiime smnupuueckyio hyHKyuro pacnpeoeieHus.
3). Ilocmpoiime cucmozpammy OmHOCUMENbHBIX YACHOM.
4). Hauioume gvibopounoe cpednee X , golbopounyto oucnepcuio D, , evibopounoe cpeonee

2
Keaopamuieckoe OmKIOHeHUe O ,, UCHPABNIEHHYIO OUCnepcuio S° u ucnpasieHHoe cpeoHee

Keaopamuieckoe OmKIOHeHUe S .

5). Ilpu 0oannom ypoeue 3navumocmu O npogepbme no kpumepuio [lupcona cunome3sy o
HOPMANIbHOM pacnpeodenenu 2eHepaIbHOl COBOKYNHOCMU.

6). B criyuae npunsamus 2unome3vl 0 HOPMAIbHOM pacnpeoenieHul Hatoume
0osepumeinbHble UHMEPSAbl OISl MAMEMamuiecko20 0HCUOAHUA A U CPEOHEe20
K8AOPAMU4ecKoe0 OMKIOHEHUs. O Npu OAHHOM YyposHe Hadexchocmu Yy =1—c .

X 9 13 17 21 25 29 33 37

n. 5 10 19 23 25 19 12 7

Ipumenumo nakem STATISTIKA

Ilpumepnvie onpocel no 3augume munogozo pacuéma Ne2.1 no pazoeny 3
«Mamemamuueckaa cmamucmuray

1. Ymo maxoe amnupuveckas ynkyus pacnpeoeienus?

2. Kax cmpoamcs nonuzoH u 2Uucmozpamma omuoCumenbHulx yacmom?

3. Kaxue mpebosanus npedvagnaomcs K moyeyHvlM OYeHKaM Napamempos pacnpeoeneHus
(HecmewéHHocmyb, cocmosamenvHocms, 3ggexkmusnocms)? Kak ucnpasnsemes moueunas
oyenka oucnepcuu?

4. JlosepumenvHulli unmepsa, yposeHb HAOENHCHOCTU.

Ilpumepnvie 3a0auu 01: yceoenus meKyueco Mamepuaia u 6bINOAHeHUs MUN06020 pacuéma
Ne2.2 no pazoeny 3 «Mamemamuueckas cmamucmuxka»
1. Ilo svibopke ob6vema n=35 naviden cpeonuti gec X =190 2 uzdenutl, U320MoBIEHHLIX HA NEPBOM

cmanke, no evloopke oovema M=40 naiiden cpeonuti éec y=180 e uzdenuii, u320MoGIEHHLIX HA
emopom cmanke. I enepanbhvie Oucnepcuu U38eCmmbl.: D(X)=7O r? D(Y)=80 r? . Tpebyemes npu
yposne snavumocmu o =001 nposepums nynegyio cunomesy Hy:M (X): M (Y) npu
KOHKYpUpyloweu sunomese




a) H:M(X)=M(Y),

6) Hy:M(X)>M(Y).

2. U3 HopmanvHoll 2eHepanbHol cO80KYNHOCIU U38nedena 6bl6opka obvema N=15:
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

Tpebyemcs npu ypoene 3nauumocmu o = 0,05 npogepumsv Hy1€8y10 cunomesy

2 = o2 =55, npunae 6 kauecmee KonKypupyroweii 2unomesoi: a) H, o #55,

0) H, ;0% > 55 H,: o? <55 6 3a6ucumMocmi 0m nONYUEHHO20 3HAYEHUA T°.

Ipumenumo nakem STATISTIKA

Hy:o

Ilpumepnuie 6onpocel no 3augume munoeozo pacuéma Ne2.2 no pazoeny 3
«Mamemamuueckas cmamucmukay

1. Ymo maxoe cmamucmuyeckutl Kpumepuii, Hye8as U KOHKYpupyrwas cunomesa owuoku 1 u
2 pooa, ypoeeHb 3HaUUMOCmU, MOWHOCHb Kpumepus?

2. JlesocmopouHuu, npasocmoponHue u 08yCmopoHHue Kpumepuu.

Ilpumepnuvie 3a0auu 0na yceoeHun meKyuiezo Mamepuana u 6bIn0JIHEHUsA MUnogo2o pacuiéma
Ne2.3 no pazoeny 3 «Mamemamuueckasa cmamucmurka»

1. IIpouzeedero no 4 ucnolmanus Ha Kaicoom uz mpéx yposteti. Memooom oucnepcuoHHo2o
ananuza npu yposte 3uavumocmu 0,05 nposepums Hynegyro cunomesy 0 pageHcmee epynnossix
cpeonux. Ilpeononaemces, ymo 6b100pKU U36IEYEHbL U3 HOPMATLHBIX COBOKYRHOCMEU C
0OUHAKOBLIMU OUCNEPCUSIMU.

Homep ucnoimanus Yposnu ¢paxmopa
i Fi F» F3
1 ol 52 42
2 52 54 44
3 56 56 50
4 57 58 52
Xopj o4 95 47

2. Ilpouszsedeno 10 ucnvimanuti, uz Hux no 4 Ha nepeom u 6mMopom yposre gakmopa u 2 — Ha
mpemvem. Memoodom oucnepcuonnozo ananusa npu yposue snavumocmu 0,01 nposepumuo
HYIe8YI0 2Unomesy 0 pageHcmae pynnosvlx cpeonux. Ilpeononraemces, umo 6bl00pKU U3eUeHbl
U3 HOPMANLHBIX COBOKYNHOCMEN C 0OUHAKOBLIMU OUCNEPCUAMU.

Homep ucnoimanus Ypoesuu cpaxmopa
i Fi F, Fs
1 40 62 92
2 44 80 76
3 48 71
4 36 91
Xopj 42 76 84

Ipumenums nakem STATISTIKA

Ilpumepnuie 6onpocel no 3augume munoeozo pacuéma Ne2.3 no pazoeny 3
«Mamemamuueckasa cmamucmura»

1. Ymo makoe obwasn pakmopHnas u ocmamoynas oucnepcuu?

2. Onucams kpumepuii 01151 NPOBEPKU 2UNOME3bl O PABEHCMBE CPEOHUX.

3. Yem omauuaiomes ciyvau 00UHAK0B020 U HEOOUHAKOBO20 YUCLA UCNBIMAHUN HA PASTUYHBIX
VPOBHAX?



Ilpumepnvie 3a0auu 0nsa yc60eHUA meKyuie2o Mamepuana u 6bIn0JIHEHUsA MUnoo2o pacuiéma
No2.4 no pazoeny 3 «Mamemamuueckas cmamucmuka,
Haiioume svibopounvie kosagguyuenmor paneogotl koppersyuu Cnupmena u Kenoanna no

O0anHbIM paHea 06vekmos evibopku obvema N = 10:

X

1

2

3

4

5

6

7

8

9

10

Yi

7

6

5

4

1

2

3

10

8

9

IIposepvme cunomesvl 0 3HAUUMOCMU 8bIOOPOUHBIX KOIPDUYUEHMO8 paH2080L KOppenayuu

Cnupmena u Kenoanna, npedsapumensbrno onucag cxemy u npaguio NPOSEpKU UNOmesbi.
Ipumenumo nakem STATISTIKA

Ilpumepnuie 6onpocel no 3augume munoeozo pacuéma Ne2.4 no pazoeny 3
«Mamemamuueckasa cmamucmurka

1. Ilouamue o paneosot Koppenayuu u 8b100POYHBIX KOIPPuyuenmax paneo8ou Koppeiayuu
Cnupmena u Kenoanna.

Ilpumepnvie 3a0auu 015 yceoeHus meKyueco Mamepuaia u 6bINOJAHEHUs MUN06020 pacuéma
Ne2.5 no pazoeny 3 «Mamemamuueckas cmamucmuKka

1. Haiimu evibopounoe ypasnenue npsamou iunuu pecpeccuu Y Ha X , UCNOIb3Ys OaQHHbLE NAMU
HaO00enuil. [locmpoums mouxku u 8b100POUHYIO TUHUIO PePeccull.

X 2,3 3,5 3,9 4,9 6,4

y 2,2 4,3 6,1 6,7 7,5

2. Ilo koppenayuonnou mabauye nocmpoums dsmnupuveckue aunuu peepeccuu Y no X, Xno 'Y u
00¢ 6b100pOUHble NpsiMble TUHEUHOU pecpeccuul. Boluuciums koappuyuenm xoppensyuu u
KOppeayuoHHOe OMHOWeHUe.

X |1 2 4
-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20

3. Buluuciume 6bl00pouHble MHOMUCECMEEHHBIE U YACHIHbLE KOIDDUYUeHmbl KOpperiyuu
no natidennvim napnvim kospguyuenman V1, = 0,71, 13 =0,28, 1,3 = 0,51,
Ipumenumo nakem STATISTIKA

Ilpumepnvie onpocel no 3augume munogoz2o pacuéma Ne2.5 no pazoeny 3
«Mamemamuueckas cmamucmukay

1. Ilonamue o nunetinou pezpeccuu.

2. Ymo makoe ko3¢huyuenm Koppenayuu u KoppeisiyuoHHoe OmHouleHue.
2. I[lonamue o MHOJCECMBEHHOT pecpecCul.



[Tpunoxenue 2

Konx nnaukaropa

I/IHI[I/IKaTOp JOCTHIKCHU A KOMIICTCHIIUN

OneHouHbIE CpeCTBA

OIIK-1: Crioco0eH NpUMEeHSITh eCTeCTBEeHHOHAYYHbIEe U 001IleMHKeHEPHbIe 3HAHN S, METO/Ibl MATEMATHYECKOI0 aHAJIM3a U MO/IeJIUPOBaHMS,
TEOPETHYECKOI0 U IKCIEPHUMEHTAJIbHOI0 UCCJIeI0BAHNS B P0G eCcCHOHAIBHOM 1esITeJIbHOCTH

OIIK-1.1:

Pemraer crangapTHsie
npodeccuoHaIbHbIE 3a/1a4H C
MPUMEHEHUEM E€CTECTBEHHOHAYYHBIX U
0O0IIeNHKEHEPHBIX 3HAaHUH, METOJIOB
MaTeMaTHYeCKOro aHaJIn3a U
MOJIETTUPOBAHUS

Teopemuueckue 6onpochwi:

. [lonsaTue o ciyvaitHbIX coOBITUAX. [IpenMeT Teoprn BEpOATHOCTEH.

. Kitaccuueckoe onpenesieHne BEpOsSTHOCTH.

. 'eomerpuueckast BEpOSITHOCTb.

. Crarucruyeckasi BEpOSITHOCTb.

. [IpocTpancTBO 251eMeHTapHBIX COOBITHIA. Anredpa COOBITUH.

. AKCHOMBI TEOpUHU BEPOATHOCTEN U CIIECTBUS U3 HUX.

. Teopemsl cioxeHHUs.

. YCIlI0BHAst BEPOATHOCTh. 3aBUCUMbBIC M HE3aBUCHUMBIC COOBITHS.

. Teopembl yMHOKEHHSI.

10. ®opmyrna motHOM BeposiTHOCTH U popmyna baiieca.

11. Cxema bepuymn.

12. Teopembl MyaBpa-Jlamunaca u Ilyaccona.

13. ITonsiTHE CTy4ailHOMN BEIMYUHBI.

14. JluckpeTHbIC ciydyaiiHble BETUYHHBI, UX 3aKOHBI PACTIPE/ICIICHHUS.

15. HenpepbiBHBIE ci1y4yaliHble BeIMUNHbL. DYHKIUSA pacpeleleHns, IIIOTHOCTh
pacrpeieNieHHus U UX CBOMCTBA.

16. MaremaTnueckoe 0KMJaHUE U €ro CBOMCTBA.

17. Iucnepcust u €€ CBONCTBA..

18. ITonsaTHE 0 MOMEHTaxX pacnpeneiacHus. CBsA3b HAYAIBHBIX U LIEHTPAJIBHBIX MOMEHTOB.
19. Mona, Memana, aCHMMETPUS U DKCIIECC.

20. PaBHOMEpHBII 3aKOH paclpeAeeHus] HENPEPBIBHOMN CIIydyallHOW BETUYHHBI.

21. Iloka3zaTenbHbIN 3aKOH pacipeaeIeHus.

22. HopmaibHbI# 3aK0H pacnpenenenus. [IpaBuino «rpex curmy.

23. MHOTrOMepHBbIE CITy4aiiHbI€ BEIMYMHBI. 3aKOHBI PAaCIPEACIICHHS JUCKPETHOM IBYMEPHOM
CITy4aifHON BETMYUHBI — YCIOBHBIN U O€3yCIOBHBIN.

24. OyHKIHS paclpeaesieHus], INIOTHOCTh PAaCIPeNeIeHUs HEIPEPBIBHBIX ABYMEPHBIX
CIIy4ailHbIX BEJIMYMH.

25. YcnoBHBIE 3aKOHBI pAaCIIPEAEIICHUs ISl ABYMEPHON CIIy4alHON BEIMYHHBI.

O 00 1 N DN K~ WD —
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26. YucnoBble XapaKTEpUCTUKHU OJTHOMEPHBIX COCTABJISIFOIIUX MHOTOMEPHBIX CIIYYalHBIX
BEJIMYMH.

27. 3aBUCHMBIE U HE3aBUCUMBIE CITyYaiilHbIE BETUUNHBI.

28. KoppengaimoHHbIlii MOMEHT U €r0 CBOMCTBA.

29. KoaduimeHT Koppesiuy U ero CBOKWCTBA.

30. ITonsTue o 3akoHe OobIUX yncen. Teopema bepryim.

31. HepaBenctBo YeOrnImena.

32. Teopema YeObllieBa 1 €€ MPUMEHEHHUS.

33. LleaTrpanpHas npeaenbHas Teopema JIsmyHoBa.

34. 3agaun MaTeMaTUYECKOM CTaTUCTHKU. | eHepanbHasi COBOKYITHOCTh U BBIOOPKA.

35. Craructuueckoe pacnpenenaeHue. [loquron u ructorpamma.

36. Dmnupuueckas GyHKIUS pacrpeaeacHusl.

37. ToueuHble OLIEHKU HEU3BECTHBIX IMApAMETPOB pacipeneneHus. TpedoBaHus,
MPEABSBISIEMBIE K TOUEUHBIM OLIEHKAM.

38. BeiOopouHas cpeaHsst ¥ TUCTISPCHS.

39. nTepBanbHbIe OLIEHKU apaMeTPOB pacpeIeICHUsI.

40. JloBepHUTENbHBIN HHTEPBAJ AJI1 MAaTEMaTUYECKOT0 OKUAAHHUSI HOPMAJIbHO
pacupeeeHHON CTy4YaliHON BEJIMUUHBI.

41. JloBepUTENbHBIN UHTEPBAJ JJIsl CPETHETO KBAIPATUUECKOT0 OTKIOHEHNSI HOPMaJIbHO
pacupeeeHHON CTyYaiHON BEJIMYUHBI.

42. OueHka BepoATHOCTH OMHOMUAJIBHOTO paclpeesieHus: 0 OTHOCUTENIbHOMN YacToTe.
43. CraTucTUYeCKHEe MPOBEPKU CTATUCTUUYECKUX rumnore3. OumobKu mepBoro 1 BTOPOro
pona.

44. TlonaTHe 0 KpUTEPUIX MPOBEPKU CTATUCTUUYECKUX TUnore3. Kpurepun 3HaunMoCTu 1
KPUTEPUU COTIIACHS.

45. Kputnueckas 0061acTh, ypOBEHb 3HAYUMOCTH, MOIITHOCTh KPUTEPUSI.

46. CpaBHEHUE ABYX JUCIEPCUN HOPMAIIBHBIX I€HEPAIBHBIX COBOKYITHOCTEH.

47. CpaBHEHHE UCIPABICHHOM BEIOOPOUHON AUCTIEPCUH C TUIIOTETUYECKOH HOPMaAJIbHOM
JTUcTiepcuei TeHepallbHOM COBOKYITHOCTH.

48. CpaBHEHHE IBYX CPEHUX T'€HEPAIBHBIX COBOKYITHOCTEH.

49. CpaBHeHHE BEIOOPOYHOM CPETHEH ¢ TUTIOTETHYECKOM HOPMaIbHOM CpeHen
Tre€HEpaIbHONW COBOKYITHOCTH.
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50. CpaBHEeHHE HAOII01AEMOM OTHOCUTEIIBHON YaCTOTHI C TUTIOTETUYECKON BEPOSTHOCTHIO
MOSIBIICHUS COOBITHSL.
51. Kpurepuii cornacus [lupcona st npoBepKH rUMOTE3bI O HOPMAIBHOM pacipe/ieICHUH.
52. @yHKIMOHANIbHAS 3aBUCUMOCTb U perpeccusi. Kpusbie perpeccum.
53. BeiOopouHbIil K03()PHUIIHMEHT KOPPEITSIITHH.
54. KoppensiiinoHHast 3aBUCUMOCTb, BEIOOPOUHBIE NMPSIMBIE PETPECCHH.
55. Onpenenenue napaMmeTpoB JIMHEWMHON PErpeccuy METO0M HaUMEHBIIINX KBAJAPATOB.
56. JlucriepCMOHHBIN aHAIU3, CPABHEHUE CPEIHUX.
57. IloHsiTHE O MHOYKECTBEHHON PETPECCUM.
Ipaxmuuyeckue 3a0anus:

1. KakoBa BepOsITHOCTB TOTO, YTO YETHIPEX3HAYHOE YHCIIO, B ICCITUYHON 3aMCH KOTOPOTO
HCITONIB3YIOTCS 110 OJTHOMY pasy nudpsl 5, 2, 3, 1, nenurcs Ha 4?7
2. B 6ank ornpaneno 4000 makeToB IEHEKHBIX 3HAKOB. BeposTHOCT TOTO, UTO MaKeT
COJICP’KUT HEJAOCTATOYHOE MIIM N30BITOYHOE KOJIMYECTBO ACHEKHBIX 3HAaKoOB, paBHa 0,0001.
HaiiTi BeposTHOCTB TOTO, UTO TIPU IIPOBEPKE OyIeT 0OHAPYKEHO a) TPU OITHOOTHO
yIIaKOBaHHBIX MakeTa, 0) He Oosee Tpex MaKkeToB.
3. B uexe pabotatot 20 crankoB, u3 Hux 10 mapku A, 6 mapku B u 4 mapku C. BepositHOCTB
TOT0, YTO KaU€CTBO AETAIN OKAKETCSA OTJIIMYHBIM, JIJI1 3TUX CTAHKOB COOTBETCTBEHHO PaBHA:
0,9; 0,8 u 0,7. Kakoii mpoIeHT OTIUYHBIX JeTalIel BBHITYCKAET 11X B 1eJI0oM?
4. B ogaowM simuke S 6enbix 1 10 KpacHbBIX MIapoB, B ApyroM siuke 10 6enbix u 5 KpacHbIX
nrapoB. HaliTu BeposSTHOCTH TOTO, YTO OyJeT BBIHYT XOTs Obl OAMH OebIii 11ap, eciiu u3
KaQ)XJIOTO SIIUKA BBIHYTO 10 OJTHOMY ILIapYy.

5. JIns HenpepbIBHOM ClydyaifHOM BeNTWYMHBI 3a7aHa PYHKIUS pacTpeeeHus F(X).

HaiinuTe m1oTHOCTE pacipeaeeHus f (X), MaTeMaTH4IeCKOe OXKHJIaHHE, TUCIIEPCHIO,
Cpe/Hee KBaIpaTHIeCKOe OTKJIIOHEHHE. BEIYucInTe BEpOsSTHOCTH TOTO, YTO OTKJIIOHEHUE
CIIy4aifHON BEIMYUHBI OT €€ MAaTeMAaTUYECKOTO OXKUAAHUS OyIeT He OoJiee CpeaHero

KBaJpaTH4ecKoro oTkioHeHus. Iloctpoiite rpaguxu GpyHKImiA F(x) u f(X).
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1ex‘z, X<2,
FOO=1%
1-=e**, x>2
2

6. [l HenpepbIBHOM CllydallHOW BEJIMYMHBI 33/]aHa INIOTHOCTh PaclpeleICHUs f (X) :

Tpebyercs HaliTi mapameTp &, GyHKIHUIO pacipeaeIeH s F(X), MaTeMaTU4ecKoe
OKHJIaHHE, TUCIIEPCHUI0, CPETHEE KBAPATHUYECKOE OTKIIOHEHHE.

7. City4aitHoe OTKJIOHEHHUE pa3Mepa JIeTajau OT HOMUHAJIA PACTIPEIEICHO 110 HOPMAIIbHOMY
3aKoHy ¢ napamerpamu & u O . CTaHIapTHBIMHU SBJISIOTCS TE JETaNH, I KOTOPBIX

OTKJIOHCHHS OT HOMHMHAJIA JIC)KAT B UHTCPBAJIC (a ", at OL). 3anummure (bO'pMy.]'Iy

IUIOTHOCTH PACIIPCACICHUA U HOCTpOfITe Fpa(l)I/IK IUIOTHOCTH PACIIPCACICHUA.

CKOJIBKO HEOOXOTUMO M3TOTOBUTH JIETaJICH, YTOOBI C BEPOSTHOCTHIO HE MEHEE B cpeau

HUX ObLIa XOTs OBl OJIHA CTaHIApTHAs?
a=02, =01, o=01 p=0,99 _

8. 3ajaHa MIIOTHOCTh pacipeIeeHUs f (X' y) CUCTEMBI JIBYX CIy4allHBbIX BEIHUNH
(X ’Y). Haiinure a) koappuuuent A, 6) M(X) " M(Y), D(X) u D(Y), B)

. r
KOPPEISILIMOHHBIM MOMEHT U KOG (UIIMEHT Koppensiuuun Y .

F(xy)= A(2x+Y), 6 001D,
Y= 0, ene oba. D. D:{OSXSZ, 0£y£2}

9. Haiftn BBIGOpOYHOE ypaBHEHHE NPAMOii TMHUHN perpeccun ¥ Ha X | MCIONB3Yys JJaHHbIE

nsiTH HaomoaeHni. [1ocTponTh TOUKH M BBIOOPOYHYIO JTMHHUIO PETPECCHH.
X 2,2 3,5 4,6 59 6,8
y 3,7 6,7 8,9 10,3 12,5

10. Tlo koppensioHHOM TabJrile TOCTPOUTh AIMIMPUYECKUE IMHUU perpeccuu Y mo X, X
o Y 1 06e BEIOOPOYHBIE MPsIMBIE TMHEHHOM perpeccuu. Beruuciuth ko3 duipent
KOPPEJSIIUH U KOPPEISIIMOHHOE OTHOIICHHUE.

[y\x [1 2 3 [4
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-2 3 2 6 4
0 3 10 10 9
2 5 8 20 20 1

11. Beruucnure BEIOOPOYHBIE MHOXKXECTBECHHBIE M YACTHBIC KOAPDUITUEHTHI KOPPEIISAIIUU T10

r12 == 0,68, r13 == 0,31’ r23 = 0,55 .

HalJCHHBIM MapHBIM KO3 dULlneHTamMm

12. ITo BeIOOpKE 0OBEMaA n=40 HaWJICH CPEIHUN BEC X=210 I M3JICNIMI, U3rOTOBJICHHBIX HA
[IEPBOM CTAHKE; I10 BBIGOpKE 0Obema M =50 Haiien cpeHuii Bec ¥ =190 . U3J1EJHH,
D(X )=65r

H3TOTOBJICHHBIX HAa BTOPOM CTAHKC. FeHepaJII)HI)Ie JAUCIICPCHUU U3BCCTHBI: y
_ 2 _
D(Y)=85r" Tpebyerest pH yposae sraumvoctn ¢ =001

Hy:M (X): M (Y) [PY KOHKYPHPYIOIIEH TUIIOTE3€e
2) H;:M(X)# M(Y).

5) HiM(X)>M(Y)

IIPOBEPUTH HYJIEBYIO TUIIOTE3Y

13. U3 HOpMAJILHOM reHepanbHOi COBOKYIMHOCTH U3BJeUYeHa BhIOOpKa 00bema N =15;
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.

TpeGyercst ipyn yposHe 3Haunmoctn & = 0:00

Hy:0? =04 =55

IIPOBEPUTH HYJIEBYIO THIIOTE3Y

.2
, IPUHSB B KaY€CTBE KOHKYPHUPYIOIIEH IMIIOTE3bI: a) Hyio® = 55,

0) H,:0% > 55 Tk 10® <55 B 3aBUCHMOCTH OT IMOJYYEHHOTO 3HaUeHUus & 2
IIpuMepHBIii epeyeHp 3aJaHni 110 TPUMEHEHUIO MAaTEMAaTHYECKONW CTaTUKU MPU PELICHUN
IIPUKIJIAIHBIX 3aa4:

1. laHbl cpeHenylIeBble TPOKUTOYHbIE MUHUMYMBI U CPETHUE 3apILIaThl [0 PETHOHAM. a)
[TocTpouts nMHENHHOE ypaBHEHUE MapHO# perpeccuu. 0) Paccuntars koddduient
Koppemsiiuu. B) OIeHUTh CTaTUCTUYECKYIO 3HAYUMOCTb [TapaMeTPOB PErPECCUU U
KOpPEeSIUH. T) BBIMOIHUTE MPOrHO3 3apIjIaThl IPH IPOrHO3HOM 3HAYEHUH
CpeIHEeAYIIEBOro MPOKUTOYHOTO MUHUMYMa. 1) OLIEeHUTh TOYHOCTh ITPOTHO3a, PaCCUUTaB
OLIMOKY MPOTHO3a U €T0 JJOBEPUTEIbHbIN HHTEPBAJL.

2. MonenupoBanue npuObUTH GUPMBI [0 ypaBHEHHIO Y=a+bX MPUBEIIO K JaHHBIM
pesyabTaram. HaliTu mokasaresb TECHOTHI CBSI3U NPUOBUIN C UCCIIEyEMBbIM B MOJIEITH
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dakropom, paccuurtath F-kputepuii Ouiepa.

3. JlaHbl cpeiHETHEBHOM TylIEBON 10XO, CPEAHEHEBHA 3apIliaTa paboTaroIIEro,
cpeaauii Bo3pact 6e3padotHoro. [locTponTh ypaBHEeHHE MHOKECTBEHHON perpeccuu,
paccuuTaTh K03((HUIMEHT MHOXKECTBEHHON KOPPENSILIUY, CPAaBHUTD UX C KOG UIIEHTaMU
IapHOM KOppeJsln, paccuuTars F-kputepun ®uiiepa.




OIIK-1.2

Pemaet HpO(beCCI/IOHaHBHLIC 3aJa4du C
[IPUMCHCHHUEM METOA0B TCOPETUUCCKOI'O
11 OKCIICPUMCHTAJIbHOI'O UCCIICAOBAHUA

TeopeTrueckne BOIPOCHI:

1. Kakue ocHOBHBIC MOy MOXKHO BbiAenuuTh B makete STATISTIKA?

2. C KaKoi LEeNbI0 CTPOSTCS TpaduKK B CTATUCTUYCCKUX UCCIICIOBAHMIX ?

3. C KaKoii ENbI0 CTPOSITCS CTOJIOMKOBBIC U CEKTOPHBIC TUArPaMMBbI?

4. Kakue nuarpaMMbl HCTIONB3YIOTCS TSl U300payKeHUs MHOTOMEPHBIX 3aBUCUMOCTEN?

/ [pakmuueckue 3a0anus

1. BepostHocTh nonaganus B MUulieHb paBHa 0,6. MOIYYUTh C TOMOIIbIO MTaKeTa
STATISTIKA psin pactipenencHus 11l OMHOMHUAILHO PaCIpeIeICHHON TUCKPETHON
CJy4ailHOM BEJMYMHBL: YMCII0 onaganuii u3 10 BeICTpEIoB.

2. C momoIiso BeposITHOCTHOTO KanbKyisaTopa nakera STATISTIKA waiiT 1151 HOpMalbHO
[pacrpeeIEHHON ClTy4allHOM BEJIMYMHBI: POCT MY>KUHHBI CO CpeAHUM 175 U cTaHIapTHBIM
OTKJIOHEHHEM 5,4 BEpOATHOCTD MonagaHusi B uaTepsai ot 173 o 181.

3. B makere STATISTIKA co3nate (haiin, comepkaliimii CBEJICHHS O 1IEHE PEKJIaAMHBIX IIIUTOB
10 MCXOHBIM JIaHHBIM: JUIMHA, IIUPOHA, TIJI0MIA b, IIeHa. [[puMeHnTh pacuér onucaTeIbHbIX
xapakTepucTHK. [locTpouTs AuarpaMMy paccesHus AJis U3y4eHUs 3aBUCUMOCTH CTOMMOCTHU
[PEKJIAaMBI OT €€ TIJIOIIAJIH.

4. [To ucxoausiM qaHHbIM ocTpouTh B makete STATISTIKA mone koppensuuu u
BBIJIBUHYTH TUIIOTE3Yy TUNIOTE3Y O (hOpME 3aBUCUMOCTHU, TTPOBECTH OILIEHKY IMapaMeTpPOB
TMHEIHON 3aBUCHMOCTH, TIOCTPOUTD HA TIOJIE KOPPETSIIUU PETPECCUOHHbIE TIMHUU U
[ToBEpUTEIbHBIE 00JIACTH.

5. [To ucXOHBIM TaHHBIM TOCTPOUTH MATPHUILY MTAPHOU KOPPEISAIMH MEXKIY (HaKTOpaMu,
[TPOBECTH KOJIMYECTBEHHYIO OLIEHKY [TapaMeTPOB JINHEMHOW MHOXECTBEHHON PErPECCUH.

/ [pumeneHue mamemamuyecKol Cmamuxy npu peueHuu NPUKiIaoHblx 3a0ay.

MccrnenoBath ¢ momomkio maketa STATISTIKA peanbHbIe SKOHOMHUYECKUE 3a/1a4H:
[Pa3MEIeHNE PEKIAMHBIX IITUTOB, CBA3b MEKIY JOXOJIOM H 3aHITOCTHIO, TUIABKH Pa3TUYHBIX
MapoK CTaJIH.




