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JIucr akTyaausanuu padoyeii mporpaMmsl

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100peHa s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3aceaHuu Kadeapbl BBEMUCIUTENEHON TEXHUKU U IPOTPAMMHPOBAHUS

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

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena st peanmszanuu B 2022 - 2023
y4eOHOM rojy Ha 3aceqaHnu Kadeapbl BrMUCIUTETFHON 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 rojy Ha 3aceaHuu KadeaApbl BrUUCIUTEIHHON TEXHUKH U IPOTPAMMHUPOBAHHSI

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

Pabouas nporpamma nepecmotpena, o0cyxaeHa u ogoopena s peanuzauuu B 2024 - 2025
y4eOHOM oy Ha 3aceaHuy Kapeapbl BBIYHCIUTENEHON 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 HCIOJb30BAHUE 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:

Maremarnueckast JOTMKa U JUCKPETHAs MATEMAaTHKA

[IporpammupoBanue

HNudopmartuka

[IpukiiagHas maTemaTuka

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUHN AAHHON AUCLHUILUIMHBI OyayT
HEOOXOAUMBI ISl U3yYCHUS TUCIUTLTIH/TIPAKTHK:

OcHoBa 3KCnIepUMEHTAIBHBIX HCClIeI0oBaHu HAa DBM

MaremaTuueckas JIOTMKa U JUCKPETHAs MaTEMAaTUKA

3 Komnerenuun ody4aromierocs, popMmupyembie B pe3y/ibTaTe 0CBOCHUS

AUCHUILINHBI (MOAYJIS1) ¥ IJIAHUPYEMble Pe3yJIbTAThl 00yUeHust

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

KO,[[ HHJAUKATOpa I/IHI[I/IKaTOp JOCTHIXKXCHHUA KOMIICTCHIIMH

OIIK-1 Cnocoben MNPUMCHATb C€CTCCTBCHHOHAYYHBIC U O6H_ICI/IH)I(eHepHBIC 3HaHHA, MCTOJbI
MAaTCMAaTUYCCKOro aHajiv3a W MOACIUPOBAHUA, TCOPETUYCCKOrO MU OSKCICPHUMCEHTAJIBHOI'O
HNCCICIOBAHUS B HDO(I)GCCHOH&HBHOI\/’I JACATCIIbHOCTH

OIIK-1.1 Pemraer crannmaptHele NpoQecCHOHANbHbIE 3aJaud C MPUMEHEHUEM
€CTECTBEHHOHAyYHBIX U OOIIEMH)KEHEPHbIX  3HaHWM,  METOJIOB
MaTEMaTHYECKOI0 aHAJIN3a U MOJICTIMPOBAHUS

OIIK-1.2 Pemaer mpodeccroHanbHBle  3aayd ¢ IPUMEHEHHEM  METOJIOB
TEOPETUYECKOr0 M IKCIIEPUMEHTAIbHOTO 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 MPUMEHEHUU NMPOTrPaMMHBIX Cpell 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. TlomemeHnus 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 nasi XpaHeHHS W TPOPHIAKTHYECKOTO OOCTYy)KMBaHUSA Y4EOHOTO
o0opynoBanus. LleHTp nH(POPMAIMOHHBIX TEXHOJIOTUH — ay. 372.



6 YueGHO-MeToguYeCcKoe o0ecIeYeHe CAMOCTOATEIbHON PAaGOThI 00yYarOIMXCA

MpumepHsie 3ad0a4u 015 yc8oeHUA MeKyu,e2o Mmamepuasnd u No020mosKu K ayoumopHolii
KoHmposnbHoii pabome no pasdeny 1 «CayyaiiHbie cobbimus»

1. Homep asmomobunsa cocmoum u3 3 6yke u 3 yugp (ucnonssyromces 28 byke u 10 yugp). Halimu
8epoAMHOCMb M020, YMOo 8 HoMepe Cay4aliHo BcmpevyeHH020 a8momMobuss ace byKabl U Yugpbl
Pa3/AUYHSI.

2. B kop3uHe 12 wapos, u3z komopsix 7 6envix u 5 uépHoix. Halimu seposmHocme mozo, Ymo 8 8bibopKe
U3 6 wapos 4 6envix u 2 4EPHLIX.

3. Y mpéx cmpenkos sepoamHocmu nonadaHus 8 MuwieHb pasHbl coomeemcmeaeHHo 0,6, 0,7, 0,9.
Halimu eepoamHocmes moao, Ymo 8 MulleHb nonadym: a) ece cmpesnku, 6) xoms 661 0OUH CMPEsOK, 8)
POBHO 0OUH CMPESOK.

4. Mycmo 8 ycnosusax npedsidywieli 300a4u po8HO 08a cmpeaKa nonanu 8 muweHs. Halimu ycaoeHyro
8epoAMHOCMb M0o20o, Ymo cpedu HUx bbia nepsvili cmpesoK.

5. CéopHas Poccuu nobeduna 8 noaygpuHane YM u #0ém nobedumens 0py2020 noaygpuHana AHeaus—
®paHyusa. BeposmHocme nobeds! @paHyuu 8 noaygpuHane — 0,7. BepoamHocme sbiugpeiwia Poccuu y
AHenuu — 0,6, y ®parHyuu — 0,2. Kakosa eeposmHocms nobedsl Poccuu 8 ¢huHane?

6. [Mycmo 8 ycnosusax npedovidyweli 3a0a4u Poccusa nobeduna e ¢huHane. Halimu ycnosHyro
8epoAMHOCMb M020, YMOo eé conepHUKOM bbina paHyus.

7. BeposmHocmeb ecxorcecmu 00Ho20 ceMeHu pasHa 0,7. Halimu eeposmHocms mozo, umo u3 10 cemaAH
e30lidym a) 6, 6) om 4 9o 8, 8) xoms 661 2.

8. B ycnosusax npedsidyuieli 3a0a4u Halimu eepoamHocmes moao, Ymo u3 500 cemsH 830lidym a) posHo
340, 6) om 320 9o 365, 8) He meHee 360.

9. Umeemcsa 2000 oduHaKosbIx Npubopos, sepoasmHocmo 6bimb No8pPerOEHHbIMU Npu
mpaHcnopmupogKe 015 00Ho2o npubopa pasHa 0,003. Halimu sepoamHocms mozo, nogpedamcs a) 3
npubopa, 6) om 2 do 4, 8) xoms 6bi 2.

MpumepHbie 8onpocsl Konnokeuyma no paszdesny 1 «CayyaiiHbie cobbimusa»

1. Mpu KaKux ycaoeusx NpumMeHaemcs Kaaccudeckoe onpeodesieHue 8eposmHoOCmMuU U 8 YéM OHO
cocmoum?

2. [pu Kakux ycnosusax npumeHsaemcsa 2eomempuveckoe onpeodesieHue 8eposmHOCMuU U 8 Y4éM OHO
cocmoum?

3. BepoamHocmHoe npocmpaHcmeo. Anzebpa cobbimuli. lMepeyucaumes akcuomsl bynesoli aneebpeol.
Kakoea cesazb mexcdy bynesvimu aneebpamu cobbimuli u MHOXecms?

4. AKcuomel meopuu eepo;?mHocmeﬁ meopembl C/IOHEHUA.
5. Hezasucumocmeo C06blmuﬁ, yCq108HAA 8€POAMHOCMb, meopembl YyMHOMEHUA.

6. ®opmynbi noaHoli eposmHocmu u balieca.



7. Cxema bepHynnu. Teopemol Myaspa-/lanaaca u lMyaccoHa.

MpumepHsie 3ad0a4u 018 yc8oeHUA MeKyu,e2o Mamepuand U ebinosHeHUs munoeozo pacyéma Nel
no pasdeny 2 «CayualiHble 8eAUYUHbI»

1. Tpu cmpenka no 00HOMY pasy cmpesastom Mo MUlWeHU ¢ 8ePOAMHOCMAMU MONAO0aHUS
coomeemcmeseHHo 0,6, 0,7, 0,9. [lnAa cay4aliHol eeau4vuHsl X = «4UCs10 NONadaHuli 8 MUWeHb»
Hanucams paod pacnpedeneHuli, Halimu mamemamu4eckoe oxudaHue, Gucrnepcuro, CmaHoapmHoe
omknoHeHue. Hanucams ¢pyHKyuUto pacnpedesneHus X u nocmpoume eé 2pagux.

2. Bepoam+Hocmoe nonadarHua 6ackembonbHo20 mava 8 kop3uHy pasHa 0.8. Mgy 6pocaemcs 8 Kop3uHy
00 nepso2o nonadaHus, HoO He bosnee 5 pas. CayyaliHaa eeauyuHa X pasHa yucay 6pocKos.
Cocmasume pAad pacnpedeneHuli smol cayyaliHoli 8eauvuHsl, Halimu eé MamemMmamu4ecKoe O UuoaHue,
ducriepcuto, cmaHAapmHoe omksaoHeHue. Hanucame yHKYuro pacnpedeneHus X u nocmpoumes eé

2pachux.

3. B ypHe 8 wapos, uz Komopbix 5 6ensix. N3 ypHel Haydayy udsnaekaromca 3 wapa. CayyaliHas
genuyuHa X pasHa yucny useneyéHHbix benbix wapos. Cocmasume pad pacnpedeneHuli smot
cnyyalinoli senuyuHsl, Halimu eé mamemamu4veckoe 0XUdaHUe, OUCHepcuro, CMaHOapmHoe
OMmKnoHeHue. Hanucamo yHKYuUto pacnpedeneHua X u nocmpoume eé 2pagux.

4. Cemb Kopos nacymcs Ha nyay naoujadsto 10000 ke.m. Kakosa sepossmHoCcCmMs moao, Ymo Kk Kopos

oKaxcymcsa 8 0aHHoM Keadpame naowadsto 2500 Ke.m? ( k=01 .., 7). MpumeHumso nakem STATISTIKA.

0, x<0
5. flaHa ¢hyHKyusa pacnpedeneHus caydalHol eeaudursl F(X)=<sinX, 0<x< /2. Halimu
1 x>xn/2

nAomHocms pacnpeoeneHus f (X) , mamemamudyeckoe oxcudaHue MX , ducnepcuro DX,
cma+HdapmHoe omknoHeHue o(X), sepoasmHocms mMo2o, Ymo omkAoHeHuUe cay4aiiHol eenu4uHsbl om

MamemMamuyecko2o oxudaHus He npesocxodum cmaHdapmuozo omkaoHeHus P(| X —MX < o (X)) .

avd—x>, |x|<2 p
0, IX[>2

napamemp @, ppyHkyuto pacnpedenerus F(X), mamemamuueckoe oxwudarHue MX , ducnepcuro DX,

6. laHa naomHocms pacnpedeneHus cay4aiiHol seauyursr T (X) = alimu

CmOHdemHOE OMK/IOHEHUEe O'(x ) , BEPOAMHOCMb MO0, YmMo OMKsiIOHeHuUe cnyanHoﬁ 8eslu4uUHbl om

MamemMamuyeckozo oxudaHus He npesocxodum cmaHdapmuozo omkaoHeHus P(| X —MX < o (X)) .

7. 3secmHo, Ymo pocm mMyxc4uH umeem HOpMasnbHoe pacripedesneHue co cpedHum 176,6 cm u
CMAaHOApPMHbIM OMKAoHeHuUem 7,63. Kakosa seposasmHocmes scmpemume MyX»4YuHy pocmom om 175 cm
0o 185 cm?

lMpumeHumes nakem STATISTIKA.

8. Mpouzsodsmcsa 200 HezasucuMbix ucnbimaHuli c geposmHocmeto ycnexa 0,6. OueHUMb ¢ MOMOUW,bIO
HepaseHcmeaa Yebbiwiésa 8epoAMHOCMb MO20, YMO OHMOCUMeIbHAA Yacmoma ycrexos
OMKAOHAEeMCcA om eepossmHocmu meHee, Yyem Ha 20%.



9. Cnyqadele senu4uHbl X u Y He3asucumMsi U 3a00Hb6I CBOUMU M70MHOCMAMU pacnpedeneHUH:

G, XE[O,z], f(y)— S'Q_Sy, yZO,
5 =

S = 0, x¢[0,2]; 0,

y<0.

Hatimu: M[3X —5Y 2 +1]: D[2X —3Y +1].

10. AaHa mabauya, onpedenstouw,as 30KOH pacrpedesieHuUs cucmemeol Cy4YaliHbIX 8eAUYUH:

X 20 40
y 60
10 3a a 0
20 2a 4a 2a
30 a 2a 5a

o 2 2
Haiimu: napamemp «a»; mamemamuyeckue oXuoaHusa m,, m,; ducriepcuu o, o,; KoagphuyueHm

Koppenayuu r, .

11. flaHa nnomHocme pacnpedesneHus 0symepHol cay4yaliHol seauyuHsl (X,Y):

JA—x2—y?, xP4y?<4
f(x,y)= a y PR y . Haiimu: napamemp «a»; Mamemamuyeckue oxudaHus
0, X“+y >4

2 2
my, m,; ducnepcuu O, O ; Ko3thgpuyueHm Koppenayuu r., .

X

MpumepHsie sonpocs! no 3aujume munoeozo pacyéma Nel no pasdeny 2 «Cay4aiiHole eeaAUYUHbI»

1. Ymo makoe cnay4aliHas eeaudyuHa? Yem omauvomca OucKkpemHsole cay4aliHble 8eaudyuHsl om
HernpepbiBHbIX?

2. 3aKoH pacnpedeseHusa ouckpemuol cayqaliHoli eeauvuHbl. BUHOMUAIbHOE, 260MeMpPUYECKOE,
aunepaeomempu4eckoe pacrnipedeneHus. Mamemamuueckoe oxudaHue, oucrepcus, CMmaHoapmHoe
OMK/IOHEHUSA.

3. dyHKYUA U NA0MHOCMb HenpepbisHOU cayyaliHol eeauduHsl. MamemamuvecKoe OXUOGHUE,
oucnepcus, cmaHAapmMHoe OMKAOHEHUS, HA4asbHbIe U UeHMpPasbHble MOMEHMbI.

4. PacnpedeneHusa: pasHoOMepHOe, MoKazamesibHoOe, HOpMarsbHoe, x-keadpam, CmoetodeHma, Puwepa-
CHeOdeKopa.

5. Ceolicmea HopmanbHO20 pacnpedeneHus: ACUMMeMpPUS, dKcyecc.

6. 3aKoHbI bonbwux Yuceon: HepaseHcmeso Yeboiwésa, Teopema Yeboiwésa, yeHMpPanbHaAs
rnpedenbHaa meopema.

7. MHoz2omepHsble pacripedeneHus: PyHKYUA U MA0MHOCMb. YC108HOe MamemMamu4yecKoe oxudaHue.
KoppensayuoHHbIl MomMeHM U Ko3ghguyueHm Koppeasayuu.



MpumepHsie 3ad0a4u 015 yc8oeHUA MeKyu,e2o Mamepuand U ebinosHeHUs munoeozo pacyéma Ne2.1
no pasdeny 3 «Mamemamu4eckaa cmamucmuKa»

[nsa usyyeHus KonuyecmgeHHo20 npusHaka X U3 2eHepanbHol COB0KYNHOCMU U36/eYeHa
goibopka X, ***, X, o6vema n, umerouas 0aHHOe crmamucmuyeckoe pacrnpedeneHue.

1). Mocmpolime nonuzoH Yyacmom.

2). Mocmpolime amnupu4ecKkyo hyHKYUI pacrnpeoeneHus.

3). Mocmpolime aucmozpammy omHOCUMEbHbLIX Yacmom.

4). Hatidume sbibopoyHoe cpedHee X , 8bibopouHyto ducnepcuto D, , sbibopoyHoe cpedHee

2
KeadpamuyecKoe OMK/AOHEHUE O, UCIpasseHHyo oucrnepcuto S° u ucnpaeneHHoe cpedHee

KGGameU'-IECKOE OMKsIOHEeHue S.

5). Mpu daHHOM ypoeHe 3Ha4umocmu O/ nposepbme o Kpumeputro MupcoHa auriomesy o
HOPMQabHOM pacripedesieHuu 2eHepasibHol COBOKYMHOCMU.

6). B cayyae npuHAmMUSA 2unome3ssl 0 HOPMAsAbHOM pacrpedeneHuu Halidume dosepumesbHble
UHMepeasnsl 0745 MaMemMamu4yeckKo20 OXUOAHUA A U cpedHe20 Keadpamuyecko20 OMK/AOHEHUA G npu

daHHom ypoeHe HadexwHocmu ¥ =1—cx .

n 5 10 19 23 25 19 12 7

lNpumeHume nakem STATISTIKA

MpumepHsbie sonpockl No 3aujume munoeozo pacyéma Ne2.1 no paszdeny 3 «Mamemamuyeckas

cmamucmuka»
1. Ymo makoe amnupuyeckaa yHKYuA pacnpeodeneHus ?
2. Kak cmpoamcsa nosau2oH u 2ucmoepamma 0mHocUmesnbHbiX yacmom?

3. Kakue mpebosaHus npedbasasaomca K mo4e4YHsiM OUeHKam napamempos pacripedeneHus
(HecmewéHHOCMb, COCMOoAMeENbHOCMS, 3ghghekmusHOCMb)? Kak ucrnpaesndemcs movyeyHas oyeHKa

ducnepcuu?

4. flosepumernbHsbili UHMeEPBaQs, yposeHb HAOEHHOCMU.

MpumepHsie 3a0a4u 815 yc8oeHUA MeKyu,e2o mamepuand U ebinosHeHUs munoeozo pacyéma Ne2.2
no pasdeny 3 «Mamemamu4eckaa cmamucmuKa»



1. Mo svibopre ob6vbema N=35 HalideH cpedHuli sec X =190 2 uzdesnuli, u3zomossieHHbIX Ha NepPeom

cmaHke; no svibopke ob6vema M=40 HalideH cpedHuli sec Y=180 e uzdenuli, uszomosneHHbIX Ha

8mopom cmarke. [eHepasibHbie Aucrepcuu U38eCmHbI: D(X)= 701, D(Y)=80 r’ . Tpe6yemcs npu
yposHe 3Hayumocmu o =0,01 nposepume Hynesyro eunomesy H,:M (X)z M (Y) Mpu KOHKypupyrouwieli
aunomese

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

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

2. N3 HopmarnbHOU 2eHepasibHOU cOBOKYNHOCMU U38se4YeHda 8blbopka ob6vema N=15:

143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138, 133, 148, 133, 134.
Tpebyemcsa npu yposHe 3Hauumocmu ¢ = 0,05 nposepume Hynesyto 2unomesy

Hy ol = ag =55, npuHAae 8 kayecmee KoHKypupytouweli aunomessi: a) H; o2 255, 6) H; ‘o2 >55

unu Hy : o2 <55 6 3a8ucumMocmu om nosy4eHHo20 3HaYeHus o2,

lpumeHumes nakem STATISTIKA

MpumepHsbie sonpocsl No 3auyume munoeozo pacyéma Ne2.2 no pazdeny 3 «MamemamuyecKkas
cmamucmuka»

1. Ymo makoe cmamucmuueckuli Kpumepudl, HyaAeeas u KOHKYpUpyow,aa 2unomesa owubku 1 u 2
po0a, yposeHb 3HaYUMOCMU, MOWHOCMb Kpumepus ?

2. /1e60CMOpPOHHUU, MPA8OCMOpPOHHUE U A8YCMOPOHHUE Kpumepuu.

MpumepHsie 3a0a4u 011 yceoeHUA meKyuje20 mamepuanad U esinosHeHUA munoeozo pacyéma Ne2.3
no pasdeny 3 « Mamemamuy4ecKkaa cmamucmuKka»

1. MpoussedeHo no 4 ucneimaHuUsa Ha Kaxoom U3 mpéx yposHell. Memodom ducrnepcuoHHO20 aHaNU3a
npu yposHe 3Hayumocmu 0,05 nposepumes Hynesyro auriomesy o paseHcmese 2pynnossix CPeOHUX.
Mpednonaemcs, Ymo 8bI60PKU U38se4YeHbl U3 HOPMAbHbLIX COBOKYMHOCmMeli ¢ 00UHAKO8bIMU
oducrniepcuamu.

Homep ucneimaHus YposHu ¢hakmopa
i F; F, Fs3
1 51 52 42
2 52 54 44
3 56 56 50
4 57 58 52
Xepj 54 55 47




2. MpouszeedeHo 10 ucneimaHuli, u3 HUx no 4 Ha Nepeom U 8MopPOM yposHe hakmopa u 2 — Ha
mpemeem. Memodom ducrnepcuoHHO20 aHAAU3a npu yposHe 3Ha4vumocmu 0,01 nposepume Hysnesyto
a2unomesy o paseHcmae 2pynnossix cpedHux. lpednonaemcs, Ymo 8bI60PKU U38s1eYeHbl U3
HOPMQsIbHbIX COBOKYNMHOCMel ¢ 00UHAKO8bIMU QUCrepcusamu.

Homep ucnbimarus YposHu cpakmopa
i Fi F; Fs
1 40 62 92
2 44 80 76
3 48 71
4 36 91
Xepj 42 76 84

lNpumeHumes nakem STATISTIKA

MpumepHsbie sonpocsl no 3awjume munoeozo pacyéma Ne2.3 no pasdeny 3 «Mamemamuyeckas
cmamucmuka»

1. Ymo makoe obw,as hakmopHas u ocmamoyHas oucrnepcuu?
2. Onucamoe Kpumepuli 008 NposepKu 2urnome3ssl 0 PaseHCmMae CpPeoOHUX.

3. Yem omauyaromcs cay4au 00UHAKOB8020 U HEOOUHAK0B8020 YUCAA UCNbIMAHUL HA pa3auYHbIX
YPOBHAX?

MpumepHsie 3a0a4u 015 yc8OeHUA MeKyu,e2o mamepuasnd U ebinosHeHUs munoeozo pacyéma Ne2.4
no pa3sdeny 3 « Mamemamu4eckas cmamucmuKa»

Halidume sbibopouHblie KoaghguyueHmol paHaoeol Koppenauyuu CnupmeHa u KeHdanna no 0aHHsIM

paHaa 06vekmos 8b160pKU 06vema n = 10:

Xi 1 2 3 4 5 6 7 8 9 10

Y, |7 |6 |5 |4 |1 |2 |3 |10 |8 |9

lMposepbme 2unome3sbl 0 3HAYUMOCMU 8bI60POYHbIX KO3 ULUEHMOB PaH2080l Koppeaayuu
CrniupmeHa u KeHoanna, npedsapumesibHO 0NuUCas cxemy U Npasuso nposepKuU 2unomessl.

lpumeHumes nakem STATISTIKA




MpumepHsbie sonpocsl no 3awjume munoeozo pac4éma Ne2.4 no pasdeny 3 «Mamemamuyeckas
cmamucmuka»

1. IMoHamue o paHz080li Koppenayuu u 86I60po4HbIX KOIPPUyUeHMax paH2080l Koppenayuu
CnupmeHa u KeHoanna.

MpumepHsbie 3a0a4u 015 yceoeHUs MeKyw,e20 Mamepuand U 8binosHeHUs munoeo2o pacyéma No2.5
no pasdeny 3 «MamemamuyecKkas cmamucmuKa»

1. Haiimu ebibopoyHoe ypasHeHue npamoll auHuu peepeccuu Y Ha X , ucrions3ysa 0aHHbIE namu
HabaoeHull. [locmpoume MoYKU U 8b160POYHYIO AUHUKO pezpeccuu.

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

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

2. Mo koppensayuoHHolU mabauye nocmpoums aMnupu4eckue AuHUU peepeccuu Y no X, X no Y u obe
8bI60pPOYHbIE npsaMble AuHeliHoU peepeccuu. Beiyucaume KoagguyueHm Koppenayuu u
KoppenAayuoHHOe OMHoWeHue.

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

3. Buluuciume 6b100pouHble MHOMCECMEEHHBIE U YACHIHbLE KOIDDuUYUeHmbl Koppersyuu
no natidennvim napuvim kospguyuenman V1, = 0,71, 13 =0,28 1,3 =0,51,
lpumeHume nakem STATISTIKA

MpumepHsble eonpockl No 3aujume munogozo pacyéma Ne2.5 no pasdeny 3 «MamemamuyecKas
cmamucmuka»

1. loHamue o nuHeliHol pezspeccuu.
2. Ymo makoe KoaghhuyueHm Koppeaayuu u KoppeasayuoHHOE OMHOWEHUE.

2. MoHAMuUe o MHoXecmeeHHoU pezpeccuul.




Kon
HWHJUKATOpa

HAWKATOP AOCTHKCHUA
[KOMIICTCHIIMH

O11eHOYHBIE CPEICTBA

OIIK-1: Cnoco0eH NpUMEHSITh eCTeCTBEeHHOHAYUYHbIE U 00IIeMHKeHePHbIe 3HAHUS, METOAbI
MaTeMaTHYeCKOr0 aHAJIN3Aa U MOJEJIHPOBAHHUSI, TEOPETHUECKOT0 H IKCIEPUMEHTATILHOI0
HCCJIEOBAHUSI B MPO(eCCHOHATBHOM e TeJbHOCTH

OIIK-1.1:

Pemraer ctangapTHbie
npohecCUOHAIbHBIC
3a/1a4¥ ¢ IPUMEHEHHEeM
©CTEeCTBCHHOHAYYHBIX U
00IIIENHKEHEPHBIX
3HAHUM, METO0B
MaTeMaTUYECKOr0 aHaIn3a
Y MOJICJIUPOBAHUS

Teopemuueckue 60npocwi:

1. IonsiTre o ciyyaitHbix coObITusX. [Ipenmer Teopun
BEPOSITHOCTEH.

2. Kiaccudeckoe omnpe/eneHne BepOsITHOCTH.

3. 'eomeTpuyieckasi BEpOATHOCTb.

4. CtaTuCTHYECKast BEPOSTHOCTD.

5. IIpocTpaHCTBO 2IIEMEHTAPHBIX COOBITHIA. AreOpa COOBITHIA.
6. AKCHOMBI TEOPUH BEPOSATHOCTEH U CIEICTBUS U3 HUX.

7. TeopeMbl CIIOKECHUSI.

8. YcioBHas BEpOSATHOCTh. 3aBUCUMBIE U HE3aBUCHUMBIE
COOBITHSL.

9. TeopeMbl YMHOKEHUSI.

10. ®opmyira moaHON BeposTHOCTH 1 (hopmyna baiieca.

11. Cxema bepnysiu.

12. Teopemsr MyaBpa-Jlamnaca u Ilyaccona.

13. TloHsiTHe ciiydyallHOM BEJTUYMHBI.

14. JIluckpeTHbIE CIyYailHble BETUYHHBI, UX 3aKOHbI
pacnpezeneHusl.

15. HenpepbiBHBIE citydaiiHble BeTMYUHBI. DyHKIUSA
pacnpezienieHus, IMII0THOCTh PacIpe/IeIeHns] U UX CBOWCTBA.
16. MaremaTHueckoe 0>kMJIaHHe U €r0 CBOMCTBA.

17. lucniepcus u e€ cBoicTBa..

18. IlonsTue 0 MomMeHTax pacnpeneneHus. CBsi3b HAUaIbHBIX
Y IIEHTPAIBHBIX MOMEHTOB.

19. Mona, meanana, aCHMMETPUS U DKCIIECC.

20. PaBHOMEpHBII 3aKOH paclpeaesieHUs HEMPEPhIBHOM
CIIy4aifHOM BEJIMYMHBI.

21. [lokazaTenbHBIN 3aKOH PACTIPEICIICHHUS.

22. HopmainbHslit 3akoH pactupenenenus. [IpaBuno «Tpex
CUTM».

23. MHOroMepHbI€ CyyaliHble BEIMYUHBL. 3aKOHbBI
pacrpenesieHus JUCKPETHON JBYMEPHOM CIly4aiiHOM
BEJIMYMHBI — YCJIOBHBIN 1 0€3yCIIOBHBIM.

24. OyHKUUs pacnpeeeHus], IFIOTHOCTh PACTIPEACIICHUS
HETIPEPHIBHBIX IBYMEPHBIX CITyYaWHBIX BEIIMINH.

25. YcnoBHBIE 3aKOHBI PACIIPEIEIICHHUS IS IBYMEPHOM
CIIy4allHOU BEJIMYUHBI.

26. UncmoBbie XapaKTEPUCTUKH OTHOMEPHBIX COCTABJISIOITIX
MHOTOMEPHBIX CITyJaifHBIX BEITHMUMH.

27. 3aBUCHUMBIEC U HE3aBUCUMBIC CITy4YalHbIC BEITMYUHBI.

28. KoppensaiuoHHbIM MOMEHT U €r0 CBOMCTBA.

29. Koa(ppummeHT Koppemsium 1 ero CBOWCTBA.

30. [HonsTHe o 3akoHe OonplMX yucen. Teopema bepHymm.
31. HepaBenctBo UeOkbIieBa.

32. Teopema YeOrnImeBa 1 e¢ TPUMCHCHHUS.

33. LenTpanbHas npeaenbHas Teopema JIsmyHosa.

34. 3amayn MmaTeMaTUUECKOU CTaTUCTUKU. [ eHepanbHas
COBOKYITHOCTB W BBIOOpPKA.

35. Crartuctuyeckoe pacrnpenencHue. [lomuron u
TUCTOTpaMMma.

36. DMnupuueckas QyHKIHS pacipeesICHHsI.
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37. TouedyHsle OIICHKH HEU3BECTHBIX TTApaMETPOB
pacnpenenenus. TpeOoBaHUS, IPEIBIBIIEMbIE K TOUSYHBIM
OLIEHKaM.

38. BeiOopouHast cpeiHsIs ¥ JUCTICPCHSL.

39. aTepBanbHBIC OIICHKH TTApaMETPOB PaCIIpEACIICHHUSI.

40. JloBepHUTETLHBIN HHTEPBAIT 1T MAaTEMaTHIECKOTO
0’KMJIaHUS HOPMAJIBHO PACIPENEIICHHOMN CIlydaiiHON
BEITMYHHBI.

41. loBepHUTETLHBIN HHTEPBA IJIST CPEIHETO
KBaIpaTHUECKOr0 OTKIOHEHHSI HOPMaJIbHO pacipe/ieIeHHON
CITy4allHOUW BEJIUYMHBI.

42. OrieHKa BEpOSITHOCTH OMHOMHAIILHOTO PaCIIpe/IeTICHHS 10
OTHOCHUTEJIbHOM 4acToTe.

43. CtaTucTUYeCKUEe MPOBEPKH CTATUCTUYCCKUX TUIIOTES.
OmmOKH TIEPBOTO ¥ BTOPOTO POJIa.

44. TloHsiTue 0 KPUTEPHUAX ITPOBEPKU CTATUCTUUECKHUX
runote3. Kpurepun 3Ha4MMOCTH U KPUTEPUU COTTIACHSL.

45. Kputnyeckas 00J1acTh, ypOBEHb 3HAYUMOCTH, MOIITHOCTh
KpUTEPHUSL.

46. CpaBHeHHE ABYX JTUCHEPCUI HOPMAJIbHBIX FeHEepaIbHbIX
COBOKYITHOCTEH.

47. CpaBHECHHE HCIIPABICHHONW BEIOOPOYHON JTHUCIIEPCUH C
TUIIOTETUYECKON HOPMAJIBHOW JIUCTIEPCUEN TeHEepaIbHON
COBOKYITHOCTH.

48. CpaBHEHHE ABYX CPEIHUX FE€HEPAIBHBIX COBOKYITHOCTEM.
49. CpaBHEeHHE BEIOOPOYHOM CPETHEN C THITIOTETUYECKON
HOPMAJIBHOM CpEJIHEN I'eHEPaIbHOM COBOKYITHOCTH.

50. CpaBHeHHE HAOIFO1a€MO OTHOCUTEIFHOM YaCTOTHI C
TUTMIOTETHYECKON BEPOSITHOCTHIO MOSIBIICHUS COOBITHSI.

51. Kpurepuii cornacus [lupcona i mpoBepKu THIOTE3bI O
HOPMaJIbHOM pactpeesIeHIH.

52. @yHKIMOHANIbHAS 3aBUCUMOCTb U perpeccusi. Kpusbie
perpeccum.

53. Be1OopouHbIit KOOQPHUIUEHT KOPPEISIINH.

54. KoppensiioHHast 3aBUCIMOCTh, BRIOOPOYHBIE TPSIMbIS
perpeccum.

55. Onpenenenue mapaMeTpOB JIMHEHHON PErPecCH METOA0M
HaWMEHBIINX KBaIPaTOB.

56. JlucnepCcuoHHBIN aHAIN3, CPABHEHUE CPEIHUX.

57. IloHsiTHE O MHOKECTBEHHON PErPECCUMU.

Ipakmuueckue 3a0anus:

1. KakoBa BepoATHOCTB TOTO, UTO YETHIPEX3HAYHOE YUCIIO, B
JECATUYHON 3aITMCH KOTOPOT'O MCIIOJIB3YIOTCS 10 OJTHOMY pa3y
uudpsr 5, 2, 3, 1, nenutcs Ha 47
2. B 6ank ornpasieno 4000 makeToB I€HEKHBIX 3HAKOB.
BeposiTHOCTB TOT0, 4TO MAKET COJAEPIKUT HEJOCTATOUHOE WIIN
M30BITOYHOE KOJIMYECTBO JIEHEXKHBIX 3HaKoB, paBHa 0,0001.
Haiitu BeposITHOCTB TOTO, UTO MPHU TIPOBEPKE OymeT
00Hapy»XeHO a) TpH OIIMOO0YHO YIaKOBaHHBIX MaKeTa, 0) He
OoJee Tpex MaKeToB.

3. B nexe paboraror 20 ctankos, u3 Hux 10 mapku A, 6 mapku
B u 4 mapku C. BeposTHOCTb TOT0, YTO Ka4ECTBO JI€TaIN
OKa)KETCSl OTIIMYHBIM, JJISl 3TUX CTAHKOB COOTBETCTBEHHO
paBua: 0,9; 0,8 u 0,7. Kakoii IpoIleHT OTIUIHBIX JeTajeci
BBIIYCKAET IIEX B LEIOM?

4. B ogHom stpuke 5 6enbix U 10 KpacHBIX MIapoB, B IPYroM
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stmuke 10 6enpIX 1 S KpacHBIX mapoB. HaliTi BepoSTHOCTH
TOTO, 9TO OYyICT BBIHYT XOTS OBl OJTMH OCIIBIH mIap, eciiu 13
KaXKJIOTO SIIIIUKA BEIHYTO IO OJHOMY IIapy.

5. Jlnis HenpepbIBHOM CITy4aliHOM BEJIMUMHBI 3a]1aHa (DYHKITUS

F(x)

pacnpeneneHus . HaiinguTe mioTHOCTH pacnpeieneHust

f (X) , MaTeMaTUYeCKOe OKUaHUE, TUCTIEPCUI0, CPEIHEE
KBaJIPaTHUECKOE OTKJIIOHCHHE. BhIUUCIINTE BEPOSTHOCTH TOTO,
YTO OTKJIOHEHHUE CIy4YalHOW BEJIMYUHBI OT €€
MaTeMaTHYECKOTO OKHIAHUs OyIeT He 0oyiee CpeaHero
KBaJipaTHueckoro oTkinoHenus. [locrporite rpaduxu GyHKImit

F(x), f(x).

1 .
_ex 2’

X<2,
2

F(x)=
1-=e*™, x>2.
2

6. Jliia HenpepbIBHOM CIy4yaiiHOM BEJIMYMHBI 3a71aHa
f(x) y
IJIOTHOCTh PACIIpe/leeHUs . TpeOyercs HaiTh

mapametp @, GYHKIHMIO pacrpeieneHus F(X),
MaTeMaTHYeCKOe OJKHUaHKe, TUCIIEPCUI0, CPEIHEe
KBa/IpaTHYECKOE OTKIOHEHHE.

7. Cry4aitHOe OTKJIOHEHHE pa3Mepa JeTaau OT HOMUHAJIA
PACIIPeIENIeHo 10 HOPMATLHOMY 3aKOHY C TapaMeTpaMu & u
O . CranaapTHBIMU SBISIOTCS T€ JETaIHM, JJI KOTOPBIX

OTKJIOHCHH: OT HOMHUHAJIA JIC’)KAT B MHTCPBAJIC (a ", at (X.)

3anuiute (opMyITy IJIOTHOCTH PACIIPE/ICIICHUS U TIOCTPOUTE
rpad¥K MJIOTHOCTH PacIpe/IeIIeHusI.
CKoJbKO HE0OX0IMMO U3TOTOBHTH AETaJel, YTOOHI ¢

BEPOSTHOCTHIO HE MEHEE s cpeau HUX ObLIa XOTs ObI OJTHA
crangaptHas’?

a=02, =01 o=01 p=099

8. 3a1ana MIOTHOCTE PaCTIpeACIICHUS f (X’ y) CHCTEMEI IBYX

CIIy4YallHbIX BEJIUYHUH (X Y ) Hatigure a) koaddurmeHt

A, 6) M(X) " M(Y), D(X) " D(Y), B) KOPPEJISAILIHOHHBIN

rX
MOMEHT U K03 dumeHT koppensiauun ¥ .

A(2x+Y), 6 oon. D,

f(x,y)=
(x.y) 0, eue o061 D.

D={0<x<2, 0<y<2}

9. HaiitTu BbIOOpOYHOE ypaBHEHHE NPSIMOH JIMHUN PErpeccun

Y pa X , ICTIONB3YS JaHHbBIE TIATH HabmoneHnid. [loctponTts
TOYKH ¥ BRIOOPOUHYIO JIMHUIO PETPECCHH.

X 2,2 3,5 4,6 59 6,8

y 3,7 6,7 8,9 10,3 12,5

10. ITo KoppeNIIIOHHOM TaOIUIE TOCTPOUTH IMITHPHUUCCKIE
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nHAn perpeccuu Y o X, X mo Y u 00e BEIOOPOUYHBIC
TIpSIMBIE IMHEWHOM perpeccud. BeraucanTs kKod¢h GumeHT
KOPPEIALNU U KOPPETSLUOHHOE OTHOIIIECHHUE.

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

11. Beruuciiute BHIOOPOYHBIE MHOKECTBEHHBIC U YACTHBIC
KO3 (DUITUCHTHI KOPPEIISIMH 110 HAalCHHBIM ITapHBIM

r12 = 0’68’ r13 = 0,31, r23 = 0,55 .
12. o BBIGOPKE 0OBeMa M= 40 HaWJICH CpeHUM BecC X=210 r
W3JIENHiA, U3TOTOBIIEHHBIX HA TIEPBOM CTAaHKE; TI0 BEIOOpPKE

oGpema M=20 Haiten cpennuii ec J =190 | M3JICIHH,
M3rOTOBJICHHBIX HA BTOPOM CTaHKe. | eHepasbHble JUCIIEPCHH

D(X)=65r> D(Y)=85r
3HAYNMOCTH a= 0’01

HO M (X ) =M (Y) MIPY KOHKYPUPYIOLIIEH rUrnores3e
2 M(X)=M(Y)

5) HuM(X)>M(Y)

13. U3 HOpMasbHOM reHepaIbHONH COBOKYITHOCTH M3BIIEYEHA

kodddumeHTam

N3BECTHBI: . TpeOyercs npu ypoBHe

MIPOBEPUTH HYJIEBYIO TUIOTE3Y

BbIGOpKa 00Bema N =15.
143, 121, 135, 132, 120, 116, 115, 143, 115, 120, 138,
133, 148, 133, 134.

Tpebyercs npu ypoHe 3HauuMocTH & = 0,05

MIPOBEPUTH

Ho:0® =0 =55

HYJICBYIO T'MIIOTC3Y , IDUHAB B Ka4CCTBC

.2 . 2
KOHKYPHPYIOIIEH TUTIOTE3bI: a) H,io ¢55, 0) H, 10" >55

. 2
NI Hl o7 <55 B 3aBUCHUMOCTH OT IMOJIYYEHHOT'O 3HAYCHUS

02

IIpuMepHBIii TepedeHb 3aaHUH 110 TPUMEHEHHIO
MaTeMaTHYECKOW CTATHKH TP PEIIEHNH MPUKIIAIHBIX 33/1a4:
1. JlaHbI cpeTHEyIIeBbIE TIPOKUTOYHBIE MUHIMYMBI U
CpeaHue 3apIuiaThel o peruoHam. a) [loctpouTs nuHEiHOE
ypaBHEHHUE MapHoi perpeccun. 6) Paccunrars k03 duimeHt
Koppensuuy. B) OLEHUTb CTATUCTUYECKYIO 3HAYMMOCTD
[apaMeTpoB PErpeccur U KOPpEsaIun. T) BeIOTHUTE
MIPOTHO3 3apILTATHI TPH MTPOTHOZHOM 3HAYEHHUH
CPEIHENYIIEBOTO MPOKUTOYHOTO MUHIMYMa. 1) OLIEHUTh
TOYHOCTH MTPOTHO34, PACCUUTAB OLIHOKY ITPOTHO3a U €T
TIOBEPUTENbHBIA HHTEPBaJ.

2. MozenupoBanue mpuOBLIH (GUPMBI TI0 ypaBHEHHIO Y=a+bX
MIPUBEIIO K IJAHHBIM pe3yibTrataM. HaliTu mokasarenb TeCHOTHI
CBSI3U MIPHOBLIH C UCCIEAYEMBIM B MOJICIIN (PAKTOPOM,
paccuutaTh F-xputepuii Ourepa.
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3. JlaHbl cpeqHETHEBHON AYIIEBOM TOXO, CpeIHETHCBHAS
3apIiaTa paboTaroIIero, CPeaHUN Bo3pacT 0e3paboTHOTO.
[TocTpoutk ypaBHEHHE MHOKECTBEHHON PErpeCcCHH,
paccuuTaTh KO3 (HUIUSHT MHOKECTBEHHON KOPPEIISIHH,
CPaBHUTH UX ¢ KOA(h(OHUIMEHTaMU TTAPHOH KOPPEIISAIIHH,
paccuutaTh F-kputepun Ourepa.

OIlK-1.2

Perraer npodeccroHanbHbIe
3agaun ¢ IpUMEHEHUEM
METO/10B TEOPETUYECKOIO U
PKCTIEPUMEHTAILHOTO
iCCIIeI0BaHuUs

[TeopeTnyeckre BONpOCHL:

1. Kaknie 0oCHOBHBIE MOy MOYKHO BBIJIEJIMHTH B TIAKETE
STATISTIKA?

2. C xaKkoif HeNnbIo CTPOSITCA TPaQUKH B CTATUCTUYECKUX
iccieoBaHMsIX ?

3. C KaKkoM IeNTbI0 CTPOSTCS CTOIOMKOBHIE M CEKTOPHBIC
TarpamMmel?

4. Kakue quarpaMMbl UCTIONB3YIOTCS TSI 1300pakKeHUS
[MHOTOMEPHBIX 3aBUCUMOCTEMN ?

/ [pakmuueckue 3a0anus

1. BeposiTHOCTB TOTIagaHus B MUIIeHb paBHa 0,6. OJIYYIUTH C
rmomotpio maketa STATISTIKA psin pactipeneneHus 1is
OMHOMMAIIEHO pacIpeaeIEHHON TUCKPETHOMN CITyJIaifHON
BETTUYMHBL: YUCJIO Tonaganuii u3 10 BEICTPEIOB.

2. C moMOIIbI0 BEPOSITHOCTHOTO KaJIBKYJISITOpA MaKeTa
STATISTIKA Haitta s HOpMaIbHO pacupeaeaEéHHON
CITy4aiiHOM BEJTMUMHBI: POCT MY>KUMHBI CO cpeHuM 175 u
CTAaHIAPTHBIM OTKJIIOHEHHEM 5,4 BEpOSTHOCTH MOMAJaHUs B
uaTepBai ot 173 no 181.

3. B makere STATISTIKA co3nate (haiin, coaepramuit
CBEJICHUS O IICHE PEKIAMHBIX IIIUTOB 10 UCXOIHBIM JAHHBIM:
THA, IIWPOHA, IJI0NIA/lb, IeHa. [[puMeHuTh pacuér
OITHCATENBHBIX XapakTepuCTHK. [locTpouTs auarpamMmy
[pACCEeSHUS IS U3YUCHUS 3aBUCIMOCTHA CTOMMOCTH PEKJIaMBbI OT
€€ TUIoLA/IH.

4. 1o ncxoqHBIM TaHHBIM TTOCTpouTh B makete STATISTIKA
[10JIe KOPPEISAIIMU B BEIBUHYTH THIIOTE3Y THIIOTE3Y O hopme
3aBUCUMOCTH, IIPOBECTH OLIEHKY IIapaMETPOB JIMHEHHON
3aBHCHMOCTH, TIOCTPOUTH Ha T0JIE KOPPETISAINH PETPECCUOHHBIE
TMHWK 1 JIOBEPUTEIHHBIC 00JIACTH.

5. ITo UCXOHBIM JAHHBIM ITIOCTPOUTH MATPUILy TAPHOU
KOoppersanun MeXay (hakTopaMu, IPOBECTH KOJTHIECTBEHHYIO
OIICHKY MapaMeTPOB JIMHEHHON MHOKECTBEHHOM perpeccuu.
/ [pumenenue mamemamuyeckol CMamuKy npy peuleHuu
pUKIaoHbIX 300a4:.

ccienoBats ¢ momormnkto nakera STATISTIKA peanbHbie
PKOHOMUYECKHUE 3a]JaUl: pa3MEIlCHUE PEKIAMHBIX IIUTOB, CBSI3b
MEKTy TOXOAOM U 3aHSTOCTBIO, TIIABKH Pa3TUIHBIX MAPOK
CTaJIH.




