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1. HEJIA U 3AJJAYA JUCTUTLIAHBI

1.1. Heau AuCHUIIHHBI

Henbto m3ydeHuss IUCHUIUIMHBI «CTaTUCTUYECKUM aHAIW3 W CIydaiHbIC
IIPOLIECCH) SABIISICTCS TOJyYCHHE 3HAHUH 00 OCHOBHBIX METOJIaX CTATUCTHYCCKOTO
aHaNmM3a, WX OTIWYUTCIBHBIX OCOOCHHOCTSAX, a TaKKe HaBBIKOB PCIICHHS
KOHKPETHBIX MPAaKTHYCCKUX 3a/1a4.

1.2. 3agaum 0CBOEHUA TUCIUILINHBI

3aja4ya HACTOSAIIEr0 Kypca COCTOUT B OBJIAJICHUM OCHOBHBIMH MOHSITUSIMU U
MPUHIUANAMU CTaTUCTUYECKOIO aHaiu3a, (POPMHUPOBAHUU y CTYACHTOB 3HAHUU,
HEOOXOMMMBIX 11 WM3YyYCHHS MOJCICH pEaJbHBIX CHCTEM Ha OCHOBE
CTaTUCTHUYECKOW HMH(POpMAIKM, H3YYEHHUH METOAOB (opMalu3ali MOJEIEH,
00paboTKM U aHAJIM3a JAHHBIX.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII

Jucnuminaa « CTaTUCTUYSCKUM aHaIU3 U CIIydaiHbIe MPOIECCh» OTHOCUTCS
K JIMCLMIUIMHAM 110 BBIOOPY YacTu, popMUpyeMol yuacTHUKaMHU 00pa3oBaTEIbHbIX
oTHOIIeHuH, Ooka b1.

3. NEPEYEHD IIIAHUPYEMBIX PE3VJIbTATOB OBYUEHUSI 11O
JTUCHUILINHE

[Ipouecc m3ydenusa nuCUUIUIMHBI «CTATUCTUYECKUN aHAIN3 U CIy4alHbIC
MPOLIECChI» HAMpaBlIeH HAa (POPMUPOBAHHE CIAEAYIOMIMX KOMITETCHIIUA:

VYK-1 — CnocobeH OCyIIeCTBISATh KPUTHUYECKUN aHajau3 MPOOJIEMHBIX
CUTYaIlMil Ha OCHOBE CUCTEMHOT0 MOJIX0/1a, BEIPa0aThIBATh CTPATETHUIO JIEHCTBUIA;

[IK-4 — CnocobeH ympaBisiTh U3MEHEHHSIMU WH(GOPMAIIMOHHOW CpEeIibl,
crparerueu u puckamu MT.

Pe3yabTaThl 00yueHUs, XapaKTepUu3yoiimue

Komnerenuus
¢pOopMUPOBAHHOCTH KOMIIETEHLIMH

VK-1 3HATh:
OCHOBHBIC METOJBl CTATUCTUYECKOTO aHaJIM3a, OCHOBHEIC
BEPOSITHOCTHBIEC MOJICIIH;

YMETh:
dbopMynHpOBaTh M peliaTh 3a7a4d aHAIN3a JAHHBIX

BJIAJIETh:
METO/IaMH TOJIYYEHUsI He0OX0AUMOW HH(pOpMaALUKU U3
COBOKYMHOCTH CTaTUCTUYECKUX JAHHBIX

[1K-4 3HATh:
CTATUCTUYECKHUE MOKA3aTENN U KPUTEPUH




YMETh:

Ka4qCCTBA IIPOTHO34a

MPpUMCHATb MCTOAbI CTATUCTHUYCCKOI'O aHAJINM3a JIJIsI OICHKH

BIaACTh:

pE3yIbTaTOB

CTaTUCTHYECKMMH METOAAMU KOHTPOJISI KA4ECTBA;
METOJIaMHU CTaTUCTUYECKOM 00pabOTKU U MPEACTaBICHUS

4. OBBEM JUCHUIIJINHBI

OO61ast Tpy10eMKOCTh TUCHUIUTNHBI « CTaTUCTUYECKUM aHAIN3 U CITy4YaiiHbIe
IIPOLIECCHD) COCTABISET 4 3.€.
Pacnpenenenuie Tpy10eMKOCTH TUCIUIUIMHBI IO BUAAM 3aHSATUN
Ounas ¢popMma o0yueHust

Bun yueOHO# paOoThI Bcero CemecTpsl
JacoB 3
AyauTopHbIe 3aHATHS (BCET0) 36 36
B Tom uucre:
Jlexiuu 18 18
[Ipaktaeckue 3anstus (113), 18 18
B TOM 4ucJje B (hopMe MpaKTUIECKON
HOJTrOTOBKH (npu Hanuuuu)
Jlabopatopusie pabotsl (JIP),
B TOM 4uciie B (hopMe MPaKTUIECKOM
HOJTrOTOBKH (npu Hanuuuu)
CamocTrosiTeibHasi padoTa 108 108
KypcoBoii npoekt (pabota) (ecTh, HET)
KontponbHas pabota (ecTh, HET)
Buna npomexxyTouHoO#M aTTecTaluu (3a4er, 3a4eT C OLECHKON
3a4eT C OLIEHKOM, YK3aMEH)
OO6m1as Tpy10€MKOCTh yac 144 144
3a4. €]1. 4 4
5. COAEP KAHME JUCIUIIJIMHBI (MOAYJISA)
5.1 Copnep:xanue pa3aesioB JUCHUIUIMHBI M paclpe/ejieHHe
TPYAOEMKOCTH 110 BUAAM 3aHATHH
o4yHasi popma 00yueHust
15911 HanmenoBanue TeMbl Coneprxanue paszaena Jlekny I;IESK CpC BICIZZO’
1 [Mertoas! ananu3za u |MaTemMaTHYECKOE MOJICTUPOBAHUE. 4 4 18 26




00paboTKU JaHHBIX.

MaremMarnueckasi CTAaTUCTHKA.
Bribopka. BepositHOCTb. Y cnoBHas
BEpOATHOCTb. CilydaliHble BETUUHUHBI.
BeposTHOCTH ¥ cpelHHAE 3HAYCHMUSL.
OcHoBHBbIE (HOPMYIIBI
KoMOuHaTOpUKH. OCHOBHBIE
CTaTUCTUYECKUE PACIIPEIEICHHUS.
Hopmanbnoe pacnpenenenue.
Pacnpenenenue xu-kBaapar.

JIunenHbIM
pPErpeCcCUOHHBIN
aHams.

Perpeccuonnsiii aHanus.
MHoOKeCTBEHHAs JIMHEWHAS
perpeccusi. O1ieHKa TOYHOCTH
perpeccuu.

15

19

AHanu3 BpeMEHHbIX
PsI0B.

Bpemennslie psaabl. XapaKTepUCTUKH
BPEMEHHBIX PAJOB. AHAIU3
BpEMEHHBIX psoB. CirydaiiHas
KOMITOHEHTa psija. [Ipaktnuecknii
aHaJIN3 U IOCTPOCHUE ITPOTHO3A.

25

33

MHoromepHbIi
CTaTHUCTUYECKUN
aHaJIN3.

MHuoromepHbIe naHHbIe. MeTpHKa.
®dakTopHblid aHanu3. KiactepHsiii
aHayn3. CTaTucTu4ecKkoe
pacrno3HaBaHHe KaTacTpod.

25

33

CratucTiueckKue
METOAbI MAILIMHHOTO
0o0y4eHus

CratucTudeckas MOCTAaHOBKA 3aJ1a4H
aHanu3a JqaHHbeIx. O030p METOI0B
MalIMHHOTO 00yueHusi. MeToabl ¢
BOCCTAHOBJICHHEM pacIpeaeTIeHHN.
MeTo/1b1, KOHCTPYHPYIOIIHE
pelaronye mpaBuia.

25

33

Hrtoro

18

18

108

144

5.2 llepeuennb 1a060paTOPHBIX PadoT
He mpenycMoTpeHO y4eOHbBIM TUTAaHOM

6. IPUMEPHAS TEMATUKA KYPCOBBIX ITIPOEKTOB (PABOT)

N KOHTPOJIBHBIX PABOT
B cootBeTrcTBUM ¢ y4YEOHBIM IIJJAHOM OCBOCHHME JUCHUIUIMHBI HE
MpeaycMaTPUBAET BBIMOJHEHUE KYpPCOBOTO MPoeKTa (paboThl) WJIM KOHTPOJBbHOU
paboThI.

7. OUEHOYHBIE MATEPHA.IBI JIJIs1 IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMM OBYYAIOIMXCS MO
TN COUTIIAHE



7.1. Onucanue mokaszareJieil 1 KpuTepueB OLEHUBAHUS KOMIIETEHIUH
HA pPa3IHYHBIX dTanax uX ()OPMUPOBAHUS, ONHCAHHE IIKAJ OLlEHUBAHUSA

7.1.1 Tan Tekymero KOHTPOJIA
Pe3ynbraThl TEKyIIero KOHTPOJS 3HAHUN M MEKCECCHOHHOW aTTECTAIUU
OLICHUBAIOTCS T10 CIEAYIOIEH crucTeMe:

«aTTCCTOBAH»,
«HE€ aTTCCTOBAH).

Pe3yabTaThl 00y4yeHus,

Kowmme- xapakrepiyiomue Kpurepun ATTeCcTOBaH He aTrrecToBan
TeHIUs ¢()OpMHPOBAHHOCTH OLICHUBAHHUSA
KOMIICTCHIIUH
VK-1 |3HaTh: ITocemenune [TonHOE MK YaCTUYHOE Hemnocemenne
OCHOBHBIE METObI [JIEKIUOHHBIX U MOCEIICHUE JEKIMOHHBIX U
CTaTUCTHYECKOTO aHaIN3a; |IPaKTUYECKUX JEKIMOHHBIX U MPAKTUYECKUX
OCHOBHBIE BEpOATHOCTHBIC MOJETH; |3aHATHHA. BrinonHeHNE MIPAKTUYECKUX 3aHATHH.
MpaKTHYECKUX padboT 3aHATUH. IIpakTuueckue
IIpaxkTudeckue 3a1aHus | 3a1aHUS HE PEIICHBI
pELICHbI
YMETb: ITocewmenue ITonnoe nnu yactuunoe| Henocemenue
(dbopMyaHMpoBaTh M pelIaTh 3a/1auM [JICKIMOHHBIX U MocelIeHne JIEKITUOHHBIX U
aHaJIM3a JaHHBIX MPAaKTUYECKUX JIEKITUOHHBIX U MIPAKTUYECKUX
3aHATUN. Beinonnenue MIPaKTUYECKUX 3aHATUH.
MPaKTHIECKUX padoT 3aHATHIL. [IpakTHyeckue
IIpaxkTudeckue 3aaHus | 3aaHUS HE PELICHBI
peLeHbI
BIIAJIETh: Iocemenue IonHoe unu wactuunoe| Henocemenue
METOJAMH TIOTy4EHUS JEKIMOHHBIX U MOCEIICHUE JEKIMOHHBIX U
HEoOXoANMOH HHPOPMAINN U3 MPaKTUYECKHX JEKIMOHHBIX U MPAKTUYECKUX
COBOKYITHOCTH CTaTUCTHYECKHUX 3aHATHH. Beinonxnenue MPAKTUYECKUX 3aHATHIL.
JI@HHBIX MPAaKTUYECKUX padoT 3aHATUH. IIpakTuueckue
[IpaxkTdeckue 3a1aHus | 3a1aHUS HE PEIICHBI
pELICHbI
I1K-4 |3HaTh: Ilocewmenue ITonnoe nnun yactuuHoe| Henocemenue
CTaTUCTUYECKHUE  II0KA3aTeld U |JIEeKIMOHHBIX U MOCeIIeHne JIEKITMOHHBIX U
KpUTEPHH MPAaKTUIECKUX JIEKITMOHHBIX U MIPAKTUIECKUX
3aHATUN. BeinonHenue NIPaKTUYECKUX 3aHATHUH.
MpaKTHYECKUX padoT 3aHATHIL. [IpakTHyeckue
[IpaxkTudeckue 3aaHus | 3aaHUS HE PELICHBI
peLeHbI
YMETh! Iocemenue IonHoe unu yactuunoe| Henocemenue
IIPUMEHSTh METO/IbI |JIEKIIUOHHBIX U MOCEIIEHUE JEKIUOHHBIX U
CTaTUCTHUYECKOTO  aHalM3a  JUIsl|IPaKTUYEeCKHX JEKIIUOHHBIX U MPAKTUYECKUX
OILIGHKH Ka4uecTBa MPOrHO3a 3aHATHH. Beinonxnenue MPAKTUYECKUX 3aHATHUI.
MPaKTHYECKUX padboT 3aHATHUI. [IpakTHyeckue
[IpaxkTudeckne 3a1aHus | 3a1aHUS HE PEIICHBI
peLIeHbI
BIAJETh: ITocemenne ITonnoe nnm yacTuaHOE Henocemenne
CTaTHCTHYECKUMH METOIAMU JIEKITHOHHBIX U MOCEIIeHNe JIEKITMOHHBIX 1
KOHTPOJIS Ka4eCTBa; METOlaMU MPaKTHIECKHAX JIEKITMOHHBIX 1 MIPAKTHIECKUX
CTaTUCTHYECKON 00pabOTKH U 3aHATUN. BeinonHeHue NIPAKTUYECKUX 3aHATUH.
IIPECTaBIECHNS PE3YJILTaTOB MIPAaKTUYECKUX padoT 3aHATHH. [IpaxTryeckue
[IpaxkTudeckne 3a1aHus | 3a1aHUS HE PEIICHBI
pelIeHb!

7.1.2 JTan npoMeKyTOYHOr0 KOHTPOJIS 3HAHU I
Pe3ynbTaThl MPOMEXKYTOUHOTO KOHTPOJIS 3HAHMM (3a4€T C OLIEHKOMN)




OLIGHUBAIOTCS B 3 ceMecTpe sl O4HOM (HOpMBbI OOyUYEeHHs MO YEThIpEeXOaIbHON
cucTeMe:

«OTIIUYHO»,
«XOpOoLIO»,

«YHOBJICTBOPHUTCIIBHO» |
«CHCYOOBJICTBOPHUTCIILHO).

Pe3yabTaThl 00y4yeHus,
Kowmme- xapairepiylomue Kpurepuu OtiimyHO Xopowo Yaosa. Heynos.
TeHIHS c¢(hopMHPOBAHHOCTH OLICHUBAHUS
KOMIIETEeHIHH
VK-1 [3Hath: Tect Brmonnenne | Bemmonnenne | Bemmonnenune | B tecte
OCHOBHBIC METO/IbI tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- |meHee 70%
CTATUCTUYECKOTO  aHaIn3a; 100% 90% 80% MIPaBUIbH
OCHOBHBIC BepOﬂTHOCTHbIe BbIX
MOJICIN; OTBETOB
YMETh: Pemenue 3anaumn IIponemonctp | [Iponemonctp | 3amauu He
(GbopMyIHMpOBaTh U pemath  |CTaHAapTHBIX pElIeHEI B HpOBaH HpOBaH peLIeHEI
3aa4i aHaJIn3a JaHHBbIX HpaKTI/I‘ICCKI/IX IIOJIHOM BeprIﬁ Xon BeprIﬁ Xon
3a1a4 o0beMe M |peleHHs BCeX,| pemIeHus B
TONYYCHBl  [HO HE TOJIy4YeH | OOJBIIMHCTBE
BEpHEIC BEPHBI OTBET 3a7a4
OTBETHI BO BCeX
3amauax
BJIAJETh: Pemennue 3agaun IIponemonctp | [Iponemonctp | 3anauu He
METOJaMH TIOTYICHUSL TIPUKIIATHBIX peIIeHBI B HpOBaH HpOBaH peTIeHBI
HeoOxonuMon nHpopManu |3agad B IIOJTHOM BEPHBIA X0 | BEepHBIH XO1
13 COBOKYITHOCTH KOHKPETHOU o0beMe U |pellicHHs BCEX,| peIIeHus B
CTAaTUCTUYCCKUX TAHHBIX Hpe}lMeTHOﬁ HOHy‘IeHLI HO HE Honyqu 6OJ'II)[HI/IHCTBC
obJyactu BEpHbBIC BEPHBII OTBET 3ama4
OTBECThHI BO BCEX
3a/1auax
[IK-4 |3HaTh: Tect Bremonnenne | Beimonnenne | Bemmonnenne | B Tecte
CTaTUCTUYECKHUE TOKa3aTen tecta Ha 90- | Tecta Ha 80- | Tecra Ha 70- |meHee 70%
U KpUTEPUH 100% 90% 80% NpaBUIbH
BIX
OTBETOB
YMETh: Pewenune 3anauun IIponemonctp | [Iponemonctp | 3anauu He
MIPUMEHSTh METOJIBI |CTaHAAPTHBIX pEIIeHBI B HpOBaH HpOBaH peTIeHBI
CTaTHCTHYECKOTO  aHAaJIM3a |[[IPaKTHICCKIX IIOJIHOM BEPHBIA X0 | BEpHBIH XOI
JUISL OLICHKH KadecTBa|3amau o0beMe M |pelleHHs BCeX,| pelIeHus B
MIPOTHO3a MONYYCHBl  [HO HE TOJIyYeH | OOJBITMHCTBE
BEpPHBIE BEPHBII OTBET 3aza4
OTBETHI BO BCEX
3ajadax
BIIAJICTh: Pemenune 3amaun IIponemonctp | [Ipomemonctp | 3amaun He
CTAaTUCTUYCCKHUMHU METOAaMU l'lpI/IKJ'laIIHBIX pemem)l B I/IpOBaH I/IpOBaH pemeHH
KOHTPOJISI Ka4€eCTBa; 3a71a4 B TIOJITHOM BEpHBIN X0l | BEpHBIN X0x
METO/IaMU CTaTUCTUYECKOW |KOHKPETHOU o0beMe M |pemIeHus BCeX,| pemeHus B
00paboTKU 1 MPECTABIICHNUS |TPEIMETHOM MOJIYYEHBl  |HO HE TMOIy4eH | OOIbITMHCTBE
pe3yIbTaToOB obnactu BEPHEIC BEPHBII OTBET 3a1a4
OTBETHI BO BCEX
3aj1ayax
7.2 TlpumepHblii mNepedYeHb OLEHOYHBIX CpeaCTB  (THIOBBIE

KOHTPOJIbHBIC 3aJaHUA WJIM HMHbIC MaTCpHAJIbI, H606XOIH(IMLIC AJId OICHKH

3HAHUM, YMEHUI, HABBIKOB U (IJIH) ONbITA 1eATEJIbHOCTH)

7.2.1 TlpumepHbIii NepevyeHb 3aJaHUI 1JIS1 IOATOTOBKH K TECTHPOBAHUIO



1. BeiOopka, HamTyduM 00pa3oM MpeICTaBISIOIIasi TeHEPaTbHYI0 COBOKYITHOCTD,
Ha3bIBACTCSI

a) pemnpe3eHTaTUBHAS;

0) reHepasbHasi;

B) Ciy4yaiHas;

I') TOJIHAS.

2. Kakue U3 anropuTMOB OTHOCSITCS] K QJITOPUTMaM KJIaCTepHU3aI[UH
a) Meron Onmxaiiero cocena;
0) MuHUMaJIbHOE MOKPHIBAIOIIEE JEPEBO;
B) K-Means anropurm;
r) ['eHeTHueckue anrOpUTMBI.

3. BeposiTHOCTB HACTYIUIICHUS XOTSI OBbI OTHOTO U3 JIBYX HE3aBUCUMBIX COOBITUN A U
B, BepositHocTH KOTOpBIX P(4) 1 P(B), paBHa:

a) P(4) - P(B);

0) P(4) - P(B);

B) P(A) : P(B);

r) P(4) + P(B).

4. BepoATHOCTh OTHOBPEMEHHOTO HACTYIUICHUS JBYX HE3aBUCHUMBIX COOBITUN A U
B, BepositHocTH KOTOpBIX P(A4) 1 P(B), paBHa:

a) P(4) - P(B);

0) P(A) - P(B);

B) P(4) : P(B);

r) P(4) + P(B).

5. Knacrep — aro

a) COBOKYITHOCTB TOYEK (BEPIINH) U COSANHSIONIUX UX OTPE3KOB (pedep);

0) mpoekius rpadrka GyHKIIUA HECKOJIBKHUX TIEPEMEHHBIX Ha MJIOCKOCTb;

B) O0BEAMHEHHE HECKOJIBKUX OJHOPOJHBIX DJIEMEHTOB, KOTOPOE MOXKET
paccMaTpWBaThCA  KaK  CcaMOCTOsITeIbHAs  €IWHHUIA,  OOJajmarormas
OIPEIICIIEHHBIMUA CBOMCTBAMU;

I') 3TO COBOKYIHOCTh HE CBSI3aHHBIX JJICMEHTOB, B3aWMOJICHCTBHE KOTOPBIX
MIPUBOJIUAT K ONPEACIICHHOM LIETIH.

6. CTaTUCTHYECKON B3aWMOCBS3BIO JIByX HWJIW 00Jiee CIIyYalHBIX BEIMYUH
Ha3bIBACTCS

a) amnmpoKCHUMAIIUS;

0) KoppesIus;

B) DKCTpPaIoJIsIIUS;

T) UHTEPIOISALHA.

7. Jlucnepcust — 3T0
a) Mepa pa3dpoca 3HAUCHUN CIydalHOM BETUYMHBI OTHOCHUTEIBHO €&



MaTeMaTUYECKOr0 OXKUJIaHUS;

0) craThcTUYecKasi B3aMMOCBSI3b JABYX WJIU OoJiee CydyailHbIX BEJIUYUH;

B) 3aME€Ha paccMaTpPUBAEMOUN CHCTEMbI YIPOIIEHHOW MOJIENbIO;

r) HaXOXJACHUS MPOMEKYTOUYHBIX 3HAUYCHHH BEIMYMUHBI IO HMEIOLIEMYCS
JMCKPETHOMY Ha0Opy U3BECTHBIX 3HAYCHUH.

8. MeTo HaMMEHbBIINX KBaIPaTOB JUIsl BBIYMCIECHUS KO3()PUIIMEHTOB perpeccun
OCHOBAH Ha
a) MUHUMHU3ALMK KBaJpaTa OTKJIOHEHHs] (YHKIIMH PErpeccud OT 3aJaHHbIX
3HAYEHUN HEW3BECTHON (PyHKIUU;
0) MUHUMHU3aLMKW KyO0a OTKJIOHEHUs (YHKIIMH PErpeccud OT 3aJaHHbBIX
3HAYEHUN HEW3BECTHON (PyHKIUHU;
B) MaKCHMH3AlMU KBaJpaTa OTKJIOHEHUS (YHKUHUHU PErPEecCUu OT 3aJJaHHBIX
3HAYCHUN HEU3BECTHOU (PyHKIIHH,
r) MakCUMM3alUuu KyOa OTKJIOHEHHS (YHKIUMH PpErpeccud OT 3aJaHHBIX
3HA4YCHUI HEU3BECTHOMN (YHKIIUU.

9. Meananoi Ha3bIBAeTCS
a) 3HauYeHHe MPU3HAKa, JAEJAIIee COBOKYITHOCTh HA JIBE€ PABHbBIC YaCTH;
0) cpelnHee 3HAUCHUE MTPU3HAKA B PSIly pacIpeeIeHus;
B) HaunOoJiee 4acTo BCTpEUarollleecs 3HaYeHUe NPU3HAKa B TAHHOM Py,
r) HauOoJee peIKO BCTpeUarolleecsl 3HaYeHUe PU3HaKa B JAHHOM DSy,

10. Ecnu Bce 3HaueHMs MpU3HaKa yBEIHUUTh B 16 pas, To qucnepeus
a) yBeauuurcs B 256 pas;
0) HE UBMEHUTCH;
B) yBennuuTcs B 16 pas;
r) yBenu4uTcs B 4 pasa.

7.2.2 TlpumepHbIii NepeyeHb 3aJaHN 111 pellleHHs CTAHAAPTHBIX 3a/1a4
1.HopmanbHOE pacnpeneneHne uMeeT BU/I;

Tk ¥ i
Vi T
Xr rx Xr Xr
a) 6) B) I)
a) a; B) a, 0,
0) 6; r)B, .

2. B rpynne 8 neByuiek u 6 roHomei. VX pa3aenunu Ha JBe paBHbIE MOATPYIIIIHI.
CKOJIBKO MCXO0/I0B OJaronpusiTCTBYIOT COOBITHIO: BCE FOHOIIM OKaXXYTCS B OJTHOM



noarpyire?
a) 8; B) 840;
0) 168; r) 56.

3. Eciu f (X) - miI0THOCTH pacnpeiesieHus: HeMPepbIBHON CIy4yalHOM BEIUYHHBI X,
TO Cpe/IHee 3HaYCHHUE X BBIYUCISAETCS MO hopMyIie:

a) j f (X)xdx ; B) j xf (X)dx ;
6) |xdx; r) [x%dx.

4. BeposITHOCTh HACTYIUIEHUSI XOTsI Obl OJJHOTO M3 HE3aBHCHUMBIX COOBITUN A U B
paBHa:

a) P(4+B) = P(4) - P(B); B) P(4+B) = P(4) : P(B);
6) P(4+B) = P(A) - P(B); r) P(A+B) = P(A4) + P(B).

5. BepoATHOCTh COBMECTHOI'O HACTYIUICHHS ABYX HE3aBUCHUMBIX COOBITUH A U B
paBHa:

a) P(AB) = P(4) - P(B); B) P(4B) = P(4) : P(B);

0) P(AB) = P(A) - P(B); r) P(AB) = P(A4) + P(B).
Ha ocHOBe 1aHHBIX MOCTPOUTH MHTEPBAJIbHBIN BapHALIMOHHBIN PsJl pacipeieIeHus
KJIMEHTOB IO 3aTpaTaM BpPEMEHM Ha OQOpPMIIEHHE MOTPEOMTEIBCKOIO KPEIHTa,
UCIIONIb3Ysl paBHBIE 3aKpbIThle UWHTEpBaibl (5 wuHTEepBanoB). Pe3ynbrarhbl
IpyNIUPOBKU OPOPMUTH B BUJIE€ TAOIHIIBI M U300pa3UTh TpadUueCcKH.

6. B ypHe 3 uepHbIx mapa, 5 Oenbix u 4 KpacHbiX. Hayran BeiHHUMaroT 3 trapa.

Haiiti BeposITHOCTH TOTO, UTO BCE TPH OebIe.
a) 0; B) 0.045;
0) 1; r) 0.1

7. 3Mepsioch CONPOTUBIIEHUE TTAPTUM PE3UCTOPOB B KOM: 56, 68, 75, 80, 73, 59,
66, 77, 64. llpeanonaras pacnpeneiieHue HOPMaJbHbIM, MOCTPOUTH 95%-ii
JIOBEPUTEIbHBIA HHTEPBAJ JIJI1 MATEMATUYECKOTO OXKUJIaHMUS.

a) 0.01<M<I; B) 2<M<3;

0) 10/5<M<15.98; r) 62.35<M<74.98.

8. OyHKIMS pacnpeAesieHUs CIy4ailHOW BETMYMHBI X UMEET BU/T
f (X) =exp(x?) .
Haittu cpenneit 3nauenue X Ha uarepnane [0,1].

2) 0.01; B) 0.86:;
6) 15.9; r 1

9. ®yHKIUA pacnpeeeHus: BEpOATHOCTH CIIy4ailHON BETMYUHBI X UMEET BUJL



f (x) = xexp(—x?).

Haiiti HanGosee BEpOSITHOE 3HAYCHHE.
a) 1/2; B) +1/5;

6) 1; r) +1/4/2

10. 13 n akkyMyJISITOPOB 32 TOJI XpaHeHus K BEIXoaAT u3 ctpost. Haynauy BeIOUparoT
M akKyMynsiTopoB. OnpeaeniTs BEpOITHOCTh TOTO, YTO Cpeid HUX | mcnpaBHBIX.
a) 0.0394; B) 0.054;

6) 0.01; r) 0.0035

7.2.3 IlpumepHbIii epeyeHb 3aJaHU 11l pellleHus MPUKJIATHBIX 32/1a4
1. HmeroTcs paHHBIE O 3aTparax BpEeMEHHW KIMEHTOB Ha odopmieHue
MOTPEOUTETHCKOTO KPEUTa B KPYIMHBIX CAIOHAX 3JIEKTPOHUKH TOPO/Ia:

Kmuent |1 2 3 4 5 6 7 8 9 10
3atpartsl, | 22,2 | 22,2 26,6 | 25,5|25,9 | 22,2 |125,5|29,7|14,3|29,9
MUH.
Ha ocHOBe aHHBIX MOCTPOUTH UHTEPBAJILHBIN BapUAIIMOHHBIN sl pacipeieICHus
KJIMEHTOB MO0 3aTpaTamM BpeMeHU Ha odopMIIeHHE MOTPEOUTEIBCKOrO KpEeauTa,
UCIIOJIb3Ysl paBHBIC 3aKpbIThie UWHTEpBaibl (5 wuHTEepBajoB). Pe3ynbrarhbl
TPYNIUPOBKY O(OPMUTH B BUJI€ TAOIHIIBI M U300pa3UTh TpadUuecKH.

2. IlpuBeneHbl HaHHBIE TPOAAX HA KOHEN HeAenu. JlaHHBIE 3amMCHIBAIUCH B
TeueHue 6 Henesb. COCTaBUTHh MPOTHO3 HA 7-10 U 8-10 HENIEIIO.

Ne wenenn 1 2 3 4 5 6
00BeM 12 |15 |11 |16 17 17

3. 3HadeHHWs JBYX CIy4allHBIX BEJIWYWH TNpHBEIAEHbI B TaOmuie. PaccumraTth
KO3 UIIMEHT KOPPEISAIIH MEXIY STUMH BETUINHAMH.

X 15 12 10 11 9 7 5
Y 1 2 4 3 6 4 2

4. B Tabnuile npeAcTaBICHbl JaHHbIE MO 3apa0O0THOM IJIaTe€ COTPYIHUKOB OT/AENA.
Paccunrtath cpenHIO 3apaboTHYIO MIIaTy U MEJUaHHOE 3HAUCHHE.

No 1 2 3 |4 5 6 /
3apaboTtHast 5 5 5 |20 |100 |20 |200
njiaTa, ThiC. pyo.

5. lonst OpakoBaHHOM MPOAYKIKHU B 1 mapTun uzaenuit cocrasuina 1%, Bo 2 naptuu
- 1,5%, a B Tpetbeit - 2%. [lepBas maptus coctaBisieT 35% Bcel NpOIyKLIMH, BTOpast



- 40%. OnpenenuTh CPEeTHUNA MPOIICHT OPaKOBAHHOM MPOIYKITHH.

6. B oT4eTHOM rOay MO TOPOY PO3HUYHBIM TOBAPOOOOPOT yBenuumics Ha 9%.
[Ipupoct TOBapoobopoTa 3a cuer pocrta oObema Tmpoaax coctaBuwil 3%.
OnpenenuTh, Ha CKOJIBKO MPOIEHTOB YBEJIMYMUJICS PO3HUYHBIA TOBaApOOOOPOT 3a
CUET POCTa LIEH.

7. J1aH 3aKOH pacnpeneseHus CIy4yalHON BEJIMYHUHBI X:

Xi 0 1 2 3
o, |08 0.3 0.2 0.1

Brluncnure mMaTeMaTuueckoe OXuaHue, TUCIIEPCUIO U CPEIHEE KBaJIpPaTUUECKOE
OTKJIOHEHHE.

8. NUmeetcst Habop u3 § TOUeK B ABYMEPHOM MPOCTpaHCTBE. Pa3aenuTs 3TOT HAbOp
JTAaHHBIX HA 2 KJacTepa.

X Y
A 1 3
B 3 3
C 4 3
D 5 3
E 1 2
F 4 2
G 1 1
H 2 1

9. Cpennuit Bo3pact kutenei ogHoro u3 peruonoB 30 met. [Ipu 3TOM cpemHmii
BO3PACT CEJIbCKUX KUTEIEH, KOTOpbIe COCTaBIISIIOT 60% Bcex xuteneu, 32 roaa npu
o =7 Ier, a TOpojackux xurenei 27 mer npu o =8 ner. Onpenenute OO0
JMCIIEPCHUIO BO3PACTA JKUTENIEH PErroHa.

10. meroTcst JaHHbBIE O JUHAMUKE CPEAHUX 1IEH Ha KPOBEJIbHBIN MaTepual (pyo. 3a
KB.M):

Mecsing Ilena 1 xB.M (py0.)
SIHBaph 110,8
deBpaib 115,4

MapT 113
arpenb 115

Maii 120

170100513 120,4

HIO0JIb 120

aBr'yCT 121
CEHTIOpb 122.8




OKTSI0Pb 123
HOSIOPh 122
Jekaopb 62 338,7
Ha ocHOBe COOTBETCTBYIOIMIUX JTaHHBIX OMPEICTUTh OCHOBHYIO TCHICHIIMIO Psa
JTUHAMUKH.

7.2.4 IlpumepHbIii NepeyeHb BONMPOCOB /IJIsl MOJATOTOBKHU K 3a4eTy
[ToHsiTHE MaTEMAaTHYECKOTO MOICITUPOBAHUS.
Bri6opka.

BeposaTtHOCTS.

CoObITus.

Buabr coObITHIA.

YcnoBHast BEpOSITHOCTb.

CnyualiHble BEJTUYHHBI.

BepositHocTH U cpeHIE 3HAUCHMUS.
OcHoBHBIE POPMYIIBI KOMOMHATOPUKH.
10. CnoxeHue BEpOSITHOCTEH.

11. VYMHOXKeHUE BEpOATHOCTEH.

12. 3aBucumbie COOBITHS. Y CIIOBHAS BEPOSTHOCTD.
13. ®opwmyia MOJTHON BEPOSTHOCTH.

14. ®yHKuMS pacnpeaeseHus.

15. MareMatuyeckoe 0KHJIaHuE.

16. HopmanbHOe pacnpeneneHue.

17. Pacnpenenenue xu-kBaapar.

18. Koppensimn.

19. PerpeccuonHbIi aHaTH3.

20. MHoxecTBeHHas JIMHEWHAS pErpecCHus.
21. OrueHKa TOYHOCTH PETPECCHH.

22. TloHsTHE BPEMECHHBIX PSJIOB.

23. XapaKkTepHUCTHUKH BPEMEHHBIX PSIOB.
24. AHanu3 BPEMEHHBIX PSIOB.

25. Chiyuaiinas KOMIIOHEHTA psija.

26. IloctpoeHue mporHo3oB..

27. MHoromepHbl€ JaHHbIE.

28. Merpuka.

29. ®daxTopHbIN aHAIH3.

30. Mertoas! KIacTEepU3aAIIH.

31. MeToabl MAIIMHHOTO 00YYEHUSI.

CoNoORWNE

7.2.5. IlpumepHblil NepeyeHb BONPOCOB AJIsl OATOTOBKH K IK3aMeHY
He npenycMoTpeHo yueOHbBIM MIIaHOM.

7.2.6. MeToauka  BBICTABJIEHUSI OHEHKH TP  NPOBeJeHUU
NMPOMEKYTOUYHOM aTTeCTAUN
3ader MPOBOAUTCS MO TECT-OMJIETaM, KaKIbIM U3 KOTOphIX conepkut 10



BOIIPOCOB U 3a7auy. Kaxaplii mpaBUIbHBIN OTBET HA BOMPOC B TECTE olleHuBaeTcs 1
OamtoM, 3agava ouenuBaercs B 10 6amios (5 6amioB BepHOe pemieHue u 5 0amios
3a BEpHBIM OTBET). MakcuManbHOE KOJIMYECTBO HaOpaHHbIX OamioB — 20.

1. Ouenka «HeynoBleTBOPUTENBHO» CTABUTCS B CiIy4ae, €CIM CTYACHT
HaOpas MeHee 6 6aJIToB.

2. OueHka «Y TOBJIETBOPUTEIBHOY» CTABUTCA B ClTydae, €CIM CTyASHT HaOpa
ot 6 1o 10 GayuioB

3. Onenka «XopoImIio» CTaBUTCS B cly4ae, eciau cTyAeHT Habpan oT 11 mo 15
OaILIOB.

4. Ouenka «OTIUYHOY» CTaBUTCS, €CIU CTYAeHT Habpai ot 16 mo 20 6amios.)

7.2.7. IlacopT OLIeHOYHBIX MATEPHAJIOB
Kon
KonTponupyemblie pa3aeisl (TeMBbl) . |HaumeHoOBaHME OIEHOYHOTO
Ne n/m KOHTPOJIUPYEMOI
JUCIUTLIAHBI CpencTBa
KOMIETCHIINH

1 |Metonas! ananu3a u o0padboTku nanubix. |YK-1, T[1IK-4 TecT, pemienue 3ana4y
2  |JIuneiiHbIl perpecCHOHHBIN aHAIN3. VYK-1, I1K-4 Tecrt, pemienue 3anau
3 |AHamu3 BpeMEHHBIX PSIOB. VYK-1, I1K-4 Tecrt, pemienue 3anau
4 |MHOroMepHbIi CTAaTUCTUYECKUIT VYK-1, [IK-4 Tecr, pewenue 3amauy

aHau3.
5 |Crartuctnueckue metonsl manmnauoro |YK-1, I1IK-4 Tecr, pemienue 3anau

oOyueHus

7.3. Meroguueckue MaTepuayibl, ONpeIeJfAOIINe MPOUETYPbI
OLICHMBAHUSA 3HAHUI, YMEHUI1, HABBIKOB U (MJIM) ONBITA AeITEJIbHOCTH

TecTupoBaHHe OCYIIECTBISETCS, JIMOO TMpPU TOMOIIM KOMIBIOTEPHOU
CUCTEMBI TECTUPOBAHUS, JMOO C HMCIOJIH30BAHMEM BBIJIAHHBIX TECT-33JIaHUN Ha
oymaxxuom Hocutene. Bpemss tectupoBanus 30 MuH. 3aTeM OCYIIECTBISETCA
IIPOBEpKA TECTa 3K3aMEHATOPOM M BBICTABISETCS OLIEHKA COIVIACHO METOAUKH
BBICTABJICHUS OLICHKH MPU MPOBEJACHUU MTPOMEKYTOUHON aTTECTALINHU.

Pemenve craHmapTHBIX 3aJad  OCYIIECTBISETCS, JMOO TPU TTOMOIIU
KOMITBIOTEPHON CUCTEMBI TECTHPOBAHUSA, JINOO C UCTIOIH30BAHUEM BBIJTAHHBIX 33144
Ha OyMakHOM Hocutesne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCA
IIPOBEPKA PEUIEHUS 3a/1ad HK3aMEHATOPOM M BBICTABJISAETCS OLEHKA, COIJIACHO
METO/MKH BBICTaBJICHUS OLICHKU MTPU MPOBEJCHUU TPOMEKYTOUHOM aTTeCTALNH.

Pemienne mnpukiagHBIX 3a7ad  OCYIIECTBIAETCS, JMOO TPU TOMOLIU
KOMITbIOTEPHON CUCTEMBI TECTUPOBAHUSA, JINOO C UCTIOIB30BAHUEM BbIAHHBIX 3a7a4
Ha OyMakHOM Hocutesne. Bpems pemenus 3agauy 30 MuH. 3aTeM OCYIIECTBISETCA
MIPOBEPKA PEUIEHUS 3a1ad HK3aMEHATOPOM M BBICTABJISAETCS OLEHKA, COIJIACHO
METO/IMKH BBICTaBJIEHUS OLICHKU TP MPOBEJECHUU IPOMEKYTOUHOM aTTECTALIMH.

8 YYHEBHO METOAUYECKOE U UH®OPMALIMOHHOE




OBECIIEYEHME JUCIHUIIJIMHBI)

8.1 Ilepeuenb yueOHOIi JuTEpPaTypbl, HEOOXOAUMMOM /Jisi OCBOEHHUSA
TUCHUNIIHHBI
1. TonoBunckuii I[laBen AOpamoBuu. CucreMubiii aHanu3 [Tekcr] : (ydeOHOE
nocobue) / BopoHex. roc. apXUTEKTyp.-CTpouT. YH-T. - Boponex : ['VII BO
"Boponexckas obnactHas Tunorpadus”, 2013 (Boponex : OAO "Boponex. o011.
tum.", 2013). - 171 c. : wi - bubmuorp.: c. 170-171 (27 naszB.). - ISBN
978-5-4420-0230-1 : 100-00.
2. Cratuctuka : Yuebnuk / CremanoBa C. M. - VBanoBo : MBaHoBckas

rocyJapcTBeHHass TeKCTWibHas akagemus, 2013. - 396 c¢. - [ISBN
978-5-88954-390-9. URL.: http://www.iprbookshop.ru/25506.html
3. Cumuepa, B. M. MeTo/ibl MHOTOMEPHOTO aHaIN3a CTATUCTUYECKHUX JIaHHBIX :

VYyebnoe nocobue / Cumuepa B. M. - Mocksa : ®unancs! u ctatuctuka, 2014. - 400
c. - ISBN 978-5-279-03184-9. URL.: http://www.iprbookshop.ru/18820.html

8.2 Ilepeyenbr HH(OPMANMOHHBIX TEXHOJIOTHIl, HMCIOJb3yeMbIX NpPH
OCYHIeCTBJICHMH 00pa30BaTeJIbHOI0 Mpolecca MO AUCHHUILIMHE, BKJINOYas
nepeyeHb  JHIEH3MOHHOI0  NPOrPAMMHOIO  ol0ecledeHHsi, PeCcypcoB
HH(POPMALMOHHO-TEJIEKOMMYHUKAUMOHHON ceTu «MHTEepHET», COBPEMEHHBIX
npodeccnoHaNbHbIX 023 JAHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CUCTEM:

Microsoft Office Power Point 2013/2007

Microsoft Office Excel 2013/2007

Adobe Acrobat Reader

Skype

Python

Sunexc.bpaysep

http://www.edu.ru/ — penepanbhsiii mopran «Poccuiickoe oOpazoBaHuE
https://education.cchgeu.ru — o6pazoBatenbHbIii moptan BI'TY
http://window.edu.ru/ — earHOE OKHO HOCTYIA K HH()OPMALIMOHHBIM pecypcaM
10 https://cyberleninka.ru/ — Hay4Has 2eKTpOHHasE OMOIMOTEKA

11. http://www.cmmarket.ru/ — MupoBbie TOBapHbBIC PHIHKH

12. http://www.multistat.ru/ — MEHOTOGYHKIIMOHATBHBIN CTATUCTUYCCKHIA TOPTAI
13. http://www.iprbookshop.ru — ssiekrponHO-OMOIMOTEYHAS cCUCTEMA

©CoNoRWNE

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOJAUMAS JIA
OCYHECTBJIEHUA OBPA30OBATEJBHOI'O ITPOIECCA

JI71s1 MCIIONIb30BaHMsT MPE3CHTAMKA NPH MPOBEACHUM JICKIIMOHHBIX 3aHATHN
HEOOXOUMBI  AyJWTOPUH, OCHAIICHHBIE TMPE3CHTAIMOHHBIM  00OpYyIOBaHUEM
(xommbroTep ¢ OC Windows u mporpammoii PowerPoint wim Adobe Reader,
MYJIBTUMEIUHHBINA TIPOSKTOP U KPaH).

[IpakTueckue 3aHATHS TPOXOAAT B AyAUTOPUSX OCHALEHHBIX KOMITBIOTEPAMU
C COOTBETCTBYIOIIUM MPOTPAMMHBIM 00ECTIEYEHUEM.


http://www.iprbookshop.ru/25506.html
http://www.iprbookshop.ru/18820.html
http://www.cmmarket.ru/
http://www.multistat.ru/

10. METOAUYECKHUE YKA3AHMS JJISI OBYYAIOLIAXCS IO
OCBOEHMUIO JUCHUIIIAHBI (MOJIY.JIST)

IIo mucnnmuuHe «CTaTUCTMYECKUN aHalu3 M CIydalHbIE IPOLECCHDY»
YUTAKOTCS JIEKUNUH U IPOBOJATCS MPAKTUYECKHUE 3aHATHUS.

OCHOBOM M3y4YeHHMS JUCLUIUIMHBI SBISIOTCS JIEKUUMH, Ha KOTOPBIX
U3JIaraloTcs HauOoJee CyIIECTBEHHbIE U TPYAHBIE BOIPOCHI, @ TAKXKE BOIIPOCHI, HE
HaIIEIINE OTpaXXeHHs B yueOHOI TuTeparype.

[IpakTHyeckue 3aHATHS HANpaBlIEHbl HAa MPUOOpPETEHHE MPAKTUYECKUX
HABBIKOB IPOBEICHHS CTAaTUCTUYECKOIO aHAIM3a JAHHBIX. 3aHATHS IPOBOISATCA
IyTEM PELIECHUsI KOHKPETHBIX 33/a4 B ayAUTOPHUHU.

Buj yueOHbIX 3aHATHI

HGHTGHLHOCTL CTYJACHTA

Jlexuusa

Hamnucanne koHCTEKTa JIEKIIUI: KPaTKO, CXEMaTUYHO, TTOCJIEIOBATEIBHO
(uKCcUpOBaTh OCHOBHBIE TOJOXKEHHUS, BBIBOJBL, (POPMYITUPOBKH,
O606HIGHI/I$I; nmoMeydarb BaXHBIC MBbICIIHM, BBLACIATH KIIFOUCEBBLIC CJIOBA,
TepMuHbI. [IpoBepka TEpPMHHOB, MOHATUN C MOMOIIBIO SHIUKIONEINH,
CJIOBB.pCfI, CIIPaBOYHHUKOB C BbIIIHNCBIBAHUCM TOJIKOBAaHUII B TCTpalb.
O6o3HaueHue BONPOCOB, TEPMUHOB, MaTepuana, KOTOPbIE BBI3BIBAIOT
TPYAHOCTH, IIOMCK OTBETOB B pEKOMEHAyeMOoH Jureparype. Ecmm
CaMOCTOSITENIFHO HE yJaeTcsi pa3o0parbcs B MaTepuaie, HeoOX0IuMo
copMyIHpOBaTh BOMPOC M 33/1aTh MPEMOJABATEII0 Ha JEKIHU WA Ha
MPAKTUYECKOM 3aHSATHUU.

IIpakTHueckoe
3aHATHE

KoHcnexktupoBanue pekoMeH1yeMbIX HCTOUHUKOB. PaboTa ¢ KOHCIEKTOM
JIEKUMH, MOATOTOBKA OTBETOB K KOHTPOJBHBIM BONPOCAM, MPOCMOTP
pexomeHayemoi nuteparypsl. [lpocnymmBanue ayauo- u Bujeo3anucen
10 3aJaHHOW TeMe, BBINOJHEHUE pacyeTHO-rpadUUecKuX 3a7aHui,
pelieHre 3a1a4 1o ajaropuTMmy.

CamocTosTenpHast
pabota

CamocrosiTenbHasi paboTa CTYJIEHTOB CIHOCOOCTBYET TIIIyOOKOMY
YCBOEHHMsI yUeOHOT0 MaTepuaa U pa3BUTHIO HaBBIKOB caMO00Opa30BaHusl.
CamocTosTenbHast paboTa NpeanoaraeT cleylolIue COCTaBISIOIHE:

- paboTa ¢ TekcTaMH: y4yeOHHUKAaMH, CIIPABOYHUKAMH, JOMOJHUTEIBHOM
JUTEPATYPOH, a TAaK)Ke MPOPadOTKa KOHCIIEKTOB JICKIIHIA;

- BBITMOJIHEHHUE JIOMAITHUX 3a/I1aHUH U pacyeToB;

- paboTa HaJl TeMaMH JUIsl CAMOCTOSATEIBHOTO H3YYCHUS;

- yyacTHe B paboTe CTy/I€eHUeCKUX HayYHBIX KOH(PEPEHINH, OMMMIIHa;

- TOJITOTOBKA K MMPOMEKYTOYHOH aTTECTAITUH.

IloaroroBka k
MIPOMEKYTOUHON
aTTecTaluu

I'oTOBUTBCS K MMPOMEKYTOUHOM aTTECTALIMM CIENAYET CUCTEMATUYECKH, B
TE€YEHUE BCETO ceMecTpa. IHTeHCHBHAS TOATOTOBKA JOKHA HAYaThCS HE
MO3/IHEE, YEeM 3a MECAL-NOIATOpa [0 IIPOMEKYTOYHOM aTTECTalUu.
JlanHble niepen 3a4eToM TpH AHS 3P (GeKTUBHEE BCETO UCIOIb30BaTh IS
IIOBTOPEHMS M CUCTEMATU3alluKi MaTepuasa.




