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1. Ilepevyenb NJIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHMS 0 JUCHUIIMHE, COOTHECEHHBIX
¢ IVIAHMPYEMBbIMH pe3yJibTaTaMH 0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

1.1. Hucrumumaa K.M.02.02.01 "MaremaTiudeckasi CTaTUCTUKA" OOeCTieunBaeT OBJIAJICHUE
CIICAYIOIIAMU KOMIIETCHIIUSMU C YYETOM JTaroB:

Kopn srana
Kon HaumenoBanune OCBOGHILS HaumeHnoBanue sTana oCBOEHUS
KOMITETEHIIUI KOMITETEHIIUI KOMITETEHITUHN
KOMITETEHINH
CrocOOHOCTb ~ NPUMEHSTH, CriocoOHOCTh IPUMEHSATH
MaTeMaTU4EeCKU  UHCTPY- MaTeMaTHYECKUI NHC EHTapuil
OIK-1 ! PYT T onIK-1.1 TPyMEHTap
MEHTapui  [UIsl  peLIeHUs
PKOHOMMYECKHX 3aj]au
CrocoOHOCTh HUCTIOJB30- CrniocobeH npuMeHsTh
BaTb  3aKOHOMEPHOCTH W MaTeMaTH4YECKUE METO/BI B
OIIK-2  |[meronsl sxoHomuueckor| OIIK-2.1  |pxoHOMHUYECKOI Hayke
HayK/ pH peleHny

podeccroHABHBIX 3a1a4

1.2. B pe3ynbprare 0CBOEHUS JUCHUILINHBI y CTYJCHTOB JOJKHBI ObITH CHOPMUPOBAHBI:

OTD/Td/ Kon srama
npodeccruoHalbHbIE OCBOEHUS Pesynbprarel 00yueHus
IEeNCTBUA KOMIIETEHINN
A. JlessTenbHOCTD 10 OIIK-1.1. HAa YPOBHE 3HAHMIA:
o0ecIeuYeHuIo

SKOHOMHYECKOI
0e30I1aCHOCTH B
COCTaBe TIO/IPa3/ICICHUS
(ciyxOBbI)

A/01.5

- OCHOBBI MaTeMaTH4YSCKOU CTaTUCTHUKU, H€06X0)II/I-
MBIC [AJId aHallu3a W OLCHKHU HHQ)OpMaL[I/II/I npu
PEIICHNN TUIIOBLIX MAaTEMATHYCCKUX 3a1a4,

HA YPOBHE YMEHHUIi:

- I[IPUMCHATH allapar MaTeMaTHYEeCKOM CTaTHUCTHKH

JJI pCHICHUA TUIIOBBIX MATCMATHYCCKUX 3a1a4,




VYyactue B pabote
rojApasieyeHus
SKOHOMHYECKOI

0e30I1aCHOCTH I10

KOHTPOJIIO UCIIOTHEHUSI
3aKOHOB, HOPM U

MpaBUJl SKOHOMHUYECKOMN

3aIIUTHl COOCTBEHHOCTH

TpynoBble aeiicTBUSA

1. C6op npOpMAITIH
T0 TIOJTyYEeHHOMY
3a7laHUI0, aHAJIN3

JTAaHHBIX, HEOOXOIMMBIX
JUIsL TIPOBENICHUS
KOHKPETHBIX
HKOHOMHYECKHX
pacueToB

2. O6pab0TKa MacCUBOB
DKOHOMHYECKHX
JAaHHBIX B COOTBCTCTBUHU
C IMOCTaBJICHHOMN
3aJa4deil, aHau3,
OLIEHKA, MHTEPIPETAIIHs
MOy 4EHHBIX
PEe3yJIbTaToOB U
000CHOBaHUE BHIBOJIOB

A/02.5
Pazpabotka
MPEUIOKEHHUH 115
JIOKAJIbHOI
JIOKYMCHTAIIHH,
oOecrieunBaroIei
(YyHKIMOHUPOBaHHE
CHCTEMBI yIIPaBICHUS
SKOHOMUYECKOMN
0e30IaCHOCTH

TpynoBble aeiicTBUs

1. IToaroroBka
HCXOIHBIX JAHHBIX IS
pacdera
SKOHOMHYECKHUX U
COIHAIbHO-
SKOHOMHYECKUX
ToKa3aTeliei,
XapaKTePUIYFOIIIX
JIeATEIILHOCTD
OopraHu3anuu
2. Pacuer
SKOHOMHYECKHUX U
COIHAIbHO-
SKOHOMHYECKUX
ToKa3zaTesield Ha OCHOBE
THIIOBBIX METOJIHUK C
Y4EeTOM JIeHCTBYIOLIEH
HOPMaTHUBHO-TIPABOBOM

0asnl

Ha YPOBHE€ HAaBBIKOB:
- HaBbIKM IIPUMCHCHM arlrapara MaTeMaTH4ecKOl cTa-
TUCTUKU JIA PCIICHUA TUIIOBBIX MATCMAaTUYCCKUX 3a1a4;




OIIK-2.1 Ha YPOBHE 3HAHUIA:

- 3HaTh 3aKOHOMEPHOCTH M METO/bl SKOHOMUYECKOM
HayKM, 3aJadyd M LeId  [IpoQecCHOHAIbHOMN
JeSITE€IbHOCTH;

HA YPOBHE YMEHHUIi:

- MOHMMAaTh HKOHOMHYECKYIO clenupuKy mnpodec-
CHOHAJIbHOW JI€ATENbHOCTU U BEPHO MOAOMUpATh Mare-
MaTU4eCKUE METOIbl pEelIeHus NpodecCHoHaNbHbBIX
3ajay;

HAa YPOBHE HABBIKOB:

- WCTOJB30BaTh MAaTEMaTHYECKUE METOAbl U
3aKOHOMEPHOCTH  HKOHOMUYECKOM  HayKu Uit
MOATOTOBKM W OOOCHOBaHHWSI  pEHICHWH B
pohecCHOHALHON IS TEIbHOCTH;

2. O0beM IMCUMILUIMHBI B 324€THBIX ¢IMHUILAX ¢ YKA3aHHEM KOJIMYeCTBa
aKaJeMHYeCKHX WM ACTPOHOMHUYECKHUX YACOB, BbIJI€JIEHHBIX HA KOHTAKTHYIO padoTy
o0y4arommxcs ¢ npenojgasareJieM (10 BUIAM y4eOHbIX 3aHATHI) M HA CAMOCTOAITEJILHYI0
padoTy 00y4aromuxXcsi © MeCTO JMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPorpaMmMbl

O0beM TUCHUIIIHHBI

Tpynoemkocts qucuumiabl K.M.02.02.01 "Maremaruyeckasi CTaTUCTHKA" COCTABIISIET 2 3.€.
(72 au.).

KonmuuectBo akageMHuecKMX 4YacoB, BBIICTICHHBIX HAa KOHTAKTHYIO paboTy ¢
npemnojasaresieM (10 BUJaM y4eOHbIX 3aHATHN) U Ha CAMOCTOSITENIbHYIO paboTy 00ydaromuxcs:

Jexmuu — 16 a.q.;

IIPaKTUYECKHE 3aHATUA — 32 a.4.;

camocTosiTeNIbHast paboTa — 24 a.u.

MecTto nucuuniauasl B crpykrype OII BO

Hucuunnnna «Matemarndeckast cratuctuka» (K.M.02.02.01) orHocutcs x Mogymo 2
"Marematuka u cratuctuka" u uzyyaercs Ha Il kypce — 5 cemectp.

JucuunnuHa 6asupyercs Ha 3HAHUSX, MOJYYEHHBIX CTYJEHTaMU B IPOLIECCE OCBOCHUS
IIKOJILHOM MPOrpaMMBI 110 MpeaMeTy «MaremaThkay», a Takke JUCUUIUINH «JIuHeitHas anredpay,
«Marematnyeckuii anHain3» U « Teopust BEpoATHOCTEN».

Hucuunnuna «Marematnyeckas CTaTUCTHKA» HMMEET JIOTUYECKYH0 U COAEP)KATEIIBHO-
METOANYECKYIO B3aUMOCBS3b C MOCIEAYOIMUMH JUCUUILITUHAMU Moy 2:

K.M.02.02.03 «OxoHOMETpHUKa», 5 ceMecTp.

dopma MPOMEKYTOYHOH AaTTECTallud B COOTBETCTBMM C YYEOHBIM IUIAHOM: PacyeTHO-
rpaduueckas pabota — 5 cemecTp; 3a4eT ¢ OmeHKoW mo O1oky "Maremaruka" — 6 cemecTp;
KOMIIJIEKCHBIN 3K3aMeH 1o Moy o "Monaynb 2 Marematuka u ctatuctuka” — 6 ceMecTp

3. Conepkanue TUCHHUILINHBI, CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3jesaM) ¢ yKasaHueM
OTBEJCHHOI'0 HA HUX KOJHYECTBA aKaJAeMHYeCKHX WJIH aCTPOHOMHUYECKHUX 4aCOB, BUI0B
Y4eOHBIX 3aHATHH M CTPYKTYPA AHCHUIIHHBI
Tabmmna 1.




O0beM IMCHUIIMHBI (MOAYJIs), Yac. ®opma
KonTakTHast pabora TeKyIIero
HaunmeHnoBaHne TeM 00y4arouuxcs KOHTPOJISA
Ne n/m *
(pa3neJioB) Bcero ¢ npenojaasarejeM 1o CP | ycneBaemocTH ,
BH/AAM Y4eOHBbIX 3aHATHIA MPOMEKYTOYHOM
J | Jjgp | m3 | KCP aTTecTANN
Ounasa ¢hopma obyuenusn
MaremaTH4ecKkasi CTATHCTHKA

Tena 1 OCHOBBI MaTeMaTHIECKOM 13 4 10 4 0. PI'P
CTATHCTHKH

Tema2 | OUCHKA MapaveTpos 14 4 6 4 0, PP
reHepalibHOM COBOKYITHOCTH

Tena 3 IIpoBepka cTaTucTUYECKUX 16 4 ] 4 0. PIP
THIIOTE3

Tema 4 DJIeMEHTHI TUCTIEPCHOHHOTO 12 ) 4 6 0. PIP
aHAIN3a

Tema 5 DJeMEeHTHI PerpecCUOHHOTO U 1 ) 4 6 0. PI'P
KOpPENSILIUOHHOIO aHaJIH3a

Bcero: 72 16 32 24 PI'P

* @opmbl mekywezo konmpoas ycnesaemocmu: onpoc (0), pacuemuno-epaguueckas paboma (PI'P) u op.

Coneprxkanue QM CHUIIMHBI

Tema 1. OCHOBBI MaTeEMaTUUECKOM CTATUCTUKH.

AKcHoMaTu4eckoe IOCTPOCHHE TEOPHM BEpOSTHOCTEH. 3aJauyll U OCHOBHBIE TOHATHUS
CTaTUCTUKU. BbiOopouHblit MeToa. ['eHepasibHasi COBOKYITHOCTh M BBIOOpPKA, BAPUAIIMOHHBIN P,
YacTOThl W YacCTOCTH, IPOCTbIE U HHTEPBAJbHBIE CTATUCTUYECKHE Ps/bl, IMOJUIOH YacTOT
(vactocTeii), KymyssTa, THUCTOTpamMMa, SMIOHMpHueckas (yHKUus pacrpenenaeHus. YucioBble
XapaKTePUCTUKU BEIOOPOYHOTO pacIipeesieHus..

Tema 2. OnieHka mapameTpoB reHepalbHOW COBOKYITHOCTH

[TonsaTue 06 oreHKe MapaMeTpoB. XapaKTePUCTUKH OIICHOK. MeTO/Ibl HaXOXKIEHHS OLCHOK:
METOJ MOMEHTOB, METOJ] MaKCHMaJbHOI'O MPaBJONOn00us, METO] HAaUMEHbIIUX KBaJIpaToB.
[lonsitTue 00 MHTEpBaIbHOM OIEHKE mapamMeTpoB. JloBepUTENbHAs BEPOATHOCTb U
JOBEpUTENbHBIN HHTepBai. OIlIEHKa XapaKTEepUCTUK T'€HEPAJbHON COBOKYNHOCTH 110 MaJloi
BBIOOpKE.

Tema 3. [IpoBepka CTaTUCTUYECKHUX THIIOTES.

[Mpuniun npakTudeckoi yBepeHHOCTH. [loHsTHe craTHcTHUecKod runore3bl. OOrmas
cXema MPOBEPKH CTaTUCTHYECKOM rumore3sl. IIpoBepka rumore3 o paBEeHCTBE CPEAHUX JIBYX
coBOKynHocTel. MckmroueHne rpyObix ommnbOok HaOmoneHuil. I[IpoBepka runore3 o paBeHCTBE
JUCIIEPCUM IBYX COBOKyIHOCTEH. IIpoBepka rumore3 o paBeHCTBE N0JIEM NPU3HAKA B ABYX U
Oosee coBokynHocTsX. [lapamerpuueckue u Henmapamerpuueckue kpurepuu. [Iposepka rumnores
0 3aKOHE pacnpezeieHus BelOopku. [Iposepka runores3 06 0IHOPOAHOCTH BEIOOPOK.

Tema 4. DrieMeHTHI JUCTIEPCHOHHOTO aHAIH3A.
OnHo(aKkTOpHBIN JUCTIEPCUOHHBIM aHanu3. MexXrpynmnoBas Bapualus. BHyTpurpymnmnosas
Bapuauus. JIByx(aKTOpHbII 1UCIIEPCUOHHBIN aHAIIN3.

Tema 5. Di1eMeHTBI PErPECCUOHHOTO U KOPPEISALMOHHOIO aHAIN3a.

OyHKIMOHANbHAS, CTaTUCTUYECKash U KOppesILHOHHAs 3aBUCUMOCTH. JIuHeiHasi mapHas
perpeccus. Koapdunuent koppensuuu. KoppensiumoHHOe OTHOLIEHHE U WHAECKC KOPPENSALUU.
Koapduument nerepmunanuu. [IpoBepka 3HauMMocTH ypaBHEHHUs perpeccuu. OmpeneneHue
JOBEPUTENbHBIX WHTEPBAIOB Uid KOd(PUIMEeHTOB U (yHKIuU perpeccun. I[loHsTHe o0
MHOKECTBEHHOM PErPECCMOHHOM AHAJIW3€ W MHOTOMEPHOM KOPPEJISILIMOHHOM  aHAaJM3E.
MHOXeCTBEHHBIN U 4aCTHBIN KO3(PPUIIUEHTHI KOPPEIISALIUH.




3agaHus NPAKTHYECKUX 3aHATHI

Mamemamuueckas cmamucmuxa

Tema 1. OcHOBBI MaTeMaTHYECKOH CTATHCTHKH

3ansTue 1

Henab: nate 3HaHMS NOJIOKCHUNA W3y4aeMOTO Kypca U IMPUBUTH HABBIKM MPUMEHEHUSI MaTeMaTHYECKUX
METOJIOB PELICHUs 33/1a4, B TOM YHCIIE, B c(hepe nMpodhecCHOHATBHOM IS TEIEHOCTH.

1. IloBTOpEeHME ONpENENICHUH OCHOBHBIX TOHATHI TEMbI B (JOPME KOHTPOJIBHOTO OMpOca U MPOBEpKa
CaMOCTOSITEIILHOM paOOTHI 110 BHITOJIHESHHIO JIOMAIITHETO 33 1aHMs.

2. Ilo smmupuueckuM [IaHHBIM (TIOPSAKOBBIH HOMEp Mecsla POXKIACHHA TNPHUCYTCTBYIOIIMX B
ayIUTOPUU CTYOEHTOB) IIOCTPOUTH BapUAlMOHHBIH M CTAaTUCTHYECKHH P, TOJUIOH YacToT,
KyMYJIATY U 3MIMPUYECKYIO (DYHKIUIO pacrpeeeHus.

3. IlpeactaButh AaHHYIO BHIOOPKY B BHJE BapHallMOHHOIO M CTaTUCTH4eckoro psaa. Iloctpouts
MOJIUTOH YacTOT (4acTOCTEN), KyMyJIATY U SMIHPHUECKYI0 (DYHKIIUIO pacrpeesIeHus:

a) 1 3 8 117 6 | 14] 6 9 5 9 |12 17| 6 7 8 6

()}
R
—

0) 5 8 7 5 9 4 4 6 3 5 6 8 4

Ha Oom| 8 6 |19 8 | 15| 5 11013119 4 | 18] 14| 16| 7 | 19] 8

3ansaTue 2 (B KOMIBIOTEPHOM KJIacce)

Ieap: nate 3HaHUA NOJOKEHUN W3y4a€MOro Kypca U MPUBUTH HABBIKM MTPUMEHEHUS MaTeMaTHYECKUX
METOJIOB PEIICHUs 33/1a4, B TOM YHCIIE, B c(hepe nMpodhecCHOHATILHOM TSI TEIEHOCTH.

1. IloBTOpEeHHE ONpENe/ICHUH OCHOBHBIX TOHATHI TEMbl B (JOPME KOHTPOJIBHOTO OMpOca U MpPOBEpKa
CaMOCTOSITETTFHOM PabOThI IO BHITOTHEHUIO IOMAIITHETO 3aaHusI.

2. CpencrBamu Excel npencraButh AaHHYIO BEIOOPKY B BHZE BapHUAIIMOHHOTO M CTATUCTHYECKOTO psijia.

IToCTPOUTB MOJMIOH YACTOT (YaCTOCTEH), KyMyJISTy U SMIIUPUYECKYIO (DYHKIUIO PACHIPECTICHHS:

a) 3 8 1171 6 [ 14| 6 9 5 9 |12 |17 ] 6 7 8 6

0) 6 |17 | 8 | 15| 5 (10|13 ]17 ]| 4 |14 |14 16| 7 | 17| 8 | 14

Haoom| 17 |32 |25 |29 |22 |19 [ 11 [ 25 |32 |21 |18 |17 |26 |25 |32 |19

OoOpa3zoBaTe/IbHbIEe TEXHOJOTMM: TPUMEHEHHE BBIYMCIUTENBHON TEXHUKH C COOTBETCTBYIOIIUM
IIPOrPaMMHBIM 00ECTIEYeHHEM 1 MYJIbTUMEIMIHON anmapaTypsl.

3apgarue 3

Heanb: marte 3HAHWUS TOJIOKESHUHA W3ydaeMOTro Kypca W NPUBUTH HABBIKH MTPUMEHEHUS MaTeMaTHUCCKIX
METOJIOB PElIeHUs 33/1a4, B TOM YHCIIE, B c(hepe nMpodhecCHOHATBHOM IS TEINEHOCTH.

1. [loBrOpeHmEe ompeneeHnii OCHOBHBIX MOHATHI TeMBI B ()OpMe KOHTPOJILHOTO OMpOCa W MPOBEpKa

CaMOCTOSITCIHLHOM pa60T51 110 BBIITOJIHCHUIO JOMAIIHETO 3aaHusA.

2. JInst JaHHOTO BapUAIMOHHOTO (CTATUCTHYECKOro) psina (3anstue 1 1. 3) Haiitu cpenHio aprudmeru-
4yecKylo; MenuaHy Me; Moxy Mo; BEIOOPOUHYIO AWCIIEPCHIO M CPEHEE KBaJpaTHIEeCKOe OTKIOHCHHE;
kod(purpieHT Baprarin; Ko3(hGHIHNEHT aCHMMETPHHN H SKCIIECC.

Ha oom




Jln1st TaHHOTO BapHAIIMOHHOTO (CTaTHCTHYECKOro) psina (3aHsatue 1 m. 3 «Ha 0om») HAWTH CPETHION0
apudmMeTrueckyro; Menuany Me; mony Mo; BBIOOPOUHYIO JWCIICPCUIO M CPEIHES KBaJpaTHYCCKOS
oTkIoHeHue; Ko3duimenTt Bapuanuu; Ko3HHUIHEHT aCHMMETPHUHN 1 DKCIIECC.

3ansarue 4 (B KOMIIBIOTEPHOM KJIACCe)

Hean: nate 3HAHMS MONOXKEHMI W3Yy4aeMOro Kypca U NPUBUTh HaBBIKKA IPUMEHEHUS MATEMATHYECKUX
METOJIOB PELICHHUS 3a/1a4, B TOM YHCIIe, B chepe NpodeccnoHaIbHOM AESTEIbHOCTH.

1. HOBTOpCHI/IC OHpe,[[CJ'IeHI/Iﬁ OCHOBHBIX ITOHSTHH TEMbI B (bOpMe KOHTPOJIBHOT'O OIpOoCa M IMPOBCpPKa
CaMOCTOSITEIILHOM pa60TI:I 110 BBIITOJIHCHUIO JOMAIIIHETO 3adaHusA.

2. CpenctBamu Excel (HEemoOCpeACTBEHHBIM pacueT MO BBEACHHBIM (opMysiaM, CTaHIapTHhIE (QYHKLIUH
Excel xareropnn «CTaTUCTUYECKHE), HAJCTPONKAa «AHAIM3 NAHHBIX») U JAHHOTO BapHAIIOHHOTO
(cTatrcTryeckoro) psina (3aHsaTre 2 1. 2) HATH CpenHIo0 apudmMeTHyecKyio; Meauany Me; mony Mo;
BBIOOPOYHYIO JMCIIEPCHI0 M CpEAHEe KBAAPAaTHUECKOE OTKJIOHEHHE; KOI(P(UIMEHT BapHalumy;
KO3(HUITMEHT aCHMMETPHHU 1 DKCIIECC.

Ha Oom

CpencrBamu Excel 11t 7aHHOTO BapUaIMOHHOTO (CTATUCTUYECKOro) psifa (3aHATHE 2 1. 2«HA 00M»)
HalTH cpenHion apudmernueckyto; meauany Me; Moxy Mo; BHIOOPOUYHYIO JHICTIEPCHIO U CpeIHEe
KBaJ[paTHYeCcKoe OTKJIOHEHHE; KOd(D(HUIIMEHT Bapuanun; Ko3QOUIUEHT aCHMMETPUH U IKCIIECC.

3agarue 5 (B KOMIBIOTEPHOM KJIACCE)

Heﬂl): JaTb 3HaHUsA MTOJI0KESHUM N3y4aeMOro Kypca U MpUBHUTH HABBIKU IMPHUMCHCHUA MATEMATUYCCKUX

METOJIOB PEIIeHHs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATTBHON TS TeNEHOCTH.

1. [ToBTOpEHNE OMpeneNeHNii OCHOBHBIX MOHATHI TEMBI B (DOpME KOHTPOJIHLHOTO OIPOca M MPOBEpKa
CaMOCTOSITETIFHON paOOTHI 110 BHITOJIHEHHIO JIOMAIITHETO 33/ 1aHVs.

2. CpencrBamu  Excel mocTpouTh MOAMIOH M THUCTOTpaMMy YacTOT (4acTocTed), KyMyIsTY H

AMITUPHIECKYIO QYHKINIO pACTIPEAETICHUS:

WuTepBan 2-5 5-8 811 11-14
YacroTa 9 10 25 6

Ha oom

CpenctBamu  Excel mocTpouTh IONMIOH M THCTOTpaMMY 4YacTOT (4acTocTel), KyMyJATY |
SMITUPHIECKYIO (DYHKLHUIO paciipeneseHus:

x; | Menee 500 500-1000 1000-1500 | 1500-2000 | 2000-2500 | cseiue 2500
n, 58 96 239 328 147 132

3. CpenctBamu Excel TIOCTpOWTHh WHTEPBAIBHBIN PsIl pacrpeneicHus 0e3padOoTHBIX IO BO3pacTy,
BBIYHCJIMB BEJTMYMHY U TPaHUIIBI HHTEPBAJIOB Psjia.

Ne n/m | Bo3pact 6e3padoTHOrO, Jet | Bpems noncka padoThl, Mec.

1 37 8,7
2 53 9,4
3 18 5,1
4 25 6,9
5 33 7,9




6 32 7,8
7 48 8,5
8 61 10,4
9 29 7,8
10 39 8,4
11 28 7,9
12 35 8,5
13 52 9,4
14 36 8,7
15 48 8,9
16 60 11,3
17 21 5,6
18 33 7,5
19 29 7,2
20 42 8,3
21 17 5,3
22 44 8,4
23 41 7,9
24 26 7,4
25 30 7,9
26 41 &1
27 47 8,7
28 27 7,5
29 23 6,7
30 57 10

CpenctBamu Excel mOCTpOUTh MOJUIOH M TUCTOPAMMY 4YacTOT, Kymyssity. Halitu cpenHioro
apu(MeTH4ecKyro; BBIOOPOYHYIO IHCHEPCHUI0 W  CpelHee KBaJpaTH4eCKoe OTKIOHEHHE;
ko3 unmenT Bapuanuu; Mmeauany Me u moay Mo (aHATUTUISCKUM U TpadhUIeCKUM METOJAMH).

Ha oom

CpencrBamu Excel mocTpouTh MHTEPBAIBHBIA Psii pachpenencHus: 0e3pabOTHBIX 1O BpPEMEHH
MONCKA PaboThl, BHIYUCIMB BEJIMYMHY M TPaHUIBl HHTepBaIoB pspa. llocTtpouts momuron u
THCTOTpaMMy 4acTOT, KyMyJsiTy. HaliTu cpeaHIo apudMeTHYecKylo; BHIOOPOUHYIO IUCIIEPCUIO H
CpelHee KBagpaTUYECKOEe OTKIOHEHHWE; Kod(QQuUueHT Bapuauuu; Mmeauany Me u moxy Mo

(aHANMUTHYECKUM U TPaQUIECKUM METOJAMHU).

Oo0pazoBaTe/ibHbIEe TEXHOJOTMM: TPUMEHEHHE BBIYMCIUTENFHON TEXHUKH C COOTBETCTBYIOIIUM
[IPOrpaMMHBIM O0€CIIEUeHUEM 1 MYJIbTUMEAUMHON anmnapaTypsbl.

Tema 2. OnleHKa mMapaMeTPoOB reHepaJbHON COBOKYMHOCTH

3ansaTue 1

Henn: nate 3HaHUS MOJOKEHUH W3y4aeMOTo Kypca M MPUBUTH HaBBIKA MPUMEHEHUs] MaTeMaTHIEeCKUX
METOJIOB PEIICHUs 33/1a4, B TOM YHCIIE, B c(hepe MpodhecCUOHATIBLHOM IS TEIEHOCTH.

1. [ToBrOopeHue ompeIeieHHii OCHOBHBIX MOHSATUH TeMbI B ()OpME KOHTPOJIILHOTO OMpOCa W MPOBEPKa
CaMOCTOSITETTFHOM PabOTHI IO BRITOTHEHUIO IOMAIITHETO 3aaHusl.



2. PemmTs 3amaum:
a) CnyyaiiHast BenmnmunHa ¢ — YHMCIIO CEMSH COpPHSKA B MPo0Oe 3epHa — pachpe/esicHa 1Mo 3aKOHY
[Tyaccona ¢ Hen3BecTHBIM mapameTpoM 4 (4 > 0), To ects e {0, 1,2, 3, ...},
ﬂ,k
P =k)y="-¢*, k=0,1, 2,...
k!
Bruto B3sito n = 1000 He3aBucHMBIX IPOO 3epHA. PacripenerneHne ceMsH COpHSKa B 3THX MPoOax

MIPEACTABJIECHO B BUAE CACAYIOILIETO CTATUCTUYECKOTO psiaa:

Xi 0 1 2 3 4 5 6

ni 405 366 175 40 8 4 2

Haiiti 3HaueHMe OIEHKM HEHW3BECTHOTO IapameTpa pacmpeneieHns IlyaccoHa ¢ mcmonb3oBaHHEM
METO/Ia MOMEHTOB.

0) CnydaiiHast BenmmuuHa & — YHCIIO YCIIEXOB B M = 5 UCTIBITAHMAX 10 cxeMe bepHymm — umeer
OMHOMMAIFHOE paclpeieNieHHe ¢ HEN3BECTHBIM ITApaMETPOM p, TIe p — BEPOSATHOCTH yCIieXa B OTHOM

ucneitaand. To ecte &€ {0, 1, 2, 3, 4, 5},
PE=k)=C{p*(1-p)™ ,k=0,1,2,3, 4,5

BMHI/IpI/ILICCKOG pacnpeacsiCHUC 4YucCjla YCIICXOB B m = 10 HE3aBHCHUMBIX OIBITAX peaCTaBICHO B

BUAC CIICAYIOIICTO CTATUCTUYCCKOI'O psAaaa:

Xi 0 1 2 3 4
ni 5 2 1 1 1

Haiitn 3Ha9eHNE OTICHKHM HEU3BECTHOTO TTapaMeTpa p C UCTIOIB30BAHUEM METO/Ia MOMEHTOB.
Ha oom

B) CiryuaifHast BenmunHa ¢ — BpeMs pabOTHI dIeMEeHTa — HWMeeT IOKa3aTelbHOe PacTpe/ielieHre C
HEU3BECTHBIM TlapameTpoM A (4 > 0), ToO ecTh IUIOTHOCTH PACIPECTICHUS BEPOSTHOCTEH TaHHOW
CIIy4altHOM BETMYMHBI UMEET BUJ:

e—lx’ X q),

IO=80 (<

OMIMpHYecKoe pacrpezelicHue BpeMeHr padotsl # = 200 He3aBUCUMBIX JJIEMEHTOB IPEACTABICHO B

BHUIEC CICOYIOMICTO CTATUCTHICCKOI'O psaa:

Xi
ni

2,5
133

7,5
45

12,5 17,5 22,5 27,5
15 4 2 1

HaiiTu 3HaueHNe OLICHKU HEM3BECTHOTO napameTpa /. C HCIIOIB30BaHUEM MCTOJa MOMCHTOB.

r) CnyuaifHas BeqnumHa ¢ — ommMOKa HM3MEpEeHHs NaJbHOCTH PaJlodalbHOMEPOM — HMEET
b),

pactipenenenue omubOkn n = 200 He3aBHCUMBIX H3MEpEHHH NANBbHOCTH TNPeAcTaBICHO B BHUJE

paBHOMEpHOE pacrpeneieHue Ha (4, rae HEU3BECTHBIE MapaMeTpbl. IMITMPHUYECKOE

CJICOAYIOMICTO CTATUCTUYCCKOI'O psjaa:

Xi

3

5

7

9

11

13

15

17

19

21

hij

21

16

15

26

22

14

21

22

18

25

Haiitu METOAOM MOMCHTOB 3HAYCHU TOYCUHBIX OLICHOK HEU3BCCTHRIX IIapaMETPOB 4, b.

3. Pemmts 3amaun:



a) Jlana BBIOOpKA X1, X2, ..., Xn CIy4allHON BeNWYMHBI X, paclpeelIiCHHON 10 MOKa3aTeIbHOMY
3aKkoHy. MeTo1oM MaKCHMAaJIbHOTO MPABJIOIIOI00MS OIICHUTh HEM3BECTHEIM TTApaMeTp Pacipe/IeIICHUs.

0) lana BeIOOpKa ciry4aiiHON BenmuuuHbl X, pachpeleseHHON 1Mo ToKa3aTeTbHOMY 3aKOHY:

Xi 0 0,1 0,2 0,3 0,5
nj 35 30 15 5 2
MeTomoM MaKCHMaJIbHOTO MPABAOTIONO0MS OIIEHUTH HEM3BECTHBIN ITApaMeTp PacHpe/ieNICHHs!.
B) Ilyctb X1, X2, ..., Xn — pE3yNbTaThl HE3aBHCHMBIX ITOBTOPHBIX HAONMIONCHWN Haja CilydaiiHON
BenmmunHoO ¢ € N(a, 1), a — HeusBecTHBIN mapamerp. TpebyeTcs HaWTH OLIEHKY MaKCHMAaJbHOTO

IIPaBJIOIO00US MapameTpa d.
Ha oom

r) Coyuaiinas BenmmuamHa X (YUCIIO TOSBICHUN COOBITHS A B /N HE3aBUCHMBIX HCITBITAHFISX )
pacripeseneHa 1mo OMHOMHATLHOMY 3aKOHY C HEM3BECTHBIM IMapameTpoM p. JlaHa BRIOOpKA X1, X2, ..., Xn
CITy4aiiHOH BenmmuuHbl X. MeToJ0oM MaKCHMaIILHOTO TIPaB/IONOI00HS OLEHUTh TTApaMeTp p.

1) Halitn MeTomoM MakcHMaibHOTO MPaBIOMOAOOUs 10 BHIOOPKA X1, X2, ..., Xn OLIEHKY TapaMeTpa
JUTsl IDIOTHOCTH pactpeneneHus BeiiOyma:

f(x)=abx* e x>0, a=2,

X =2, x,=5, x;=6, x,=8, x;,=8.

e) Ilycts x1, X2, ..., Xn — PE3yJAbTaThl 1 HE3aBHCHUMBIX ITOBTOPHBIX HAOIIOACHUH Hall CIy4ailHON
BENTMYMHOM &, TUIOTHOCTH PACHIPEACIICHHUs KOTOPOW HMEET BUI:

Hxﬁ_l, 0O &

;0) =
J(5:6) 0, xepyeoe

rre @ (6 > 0) — HensBecTHBIH MapameTp. TpedyeTcst HaliTH OIEHKY MaKCHMAIILHOTO TTPaBIOTIOI00HS
napamerpa 6.

3ansarue 2
He.m;: JaTb 3HAHUA HOHO)I(CHI/Iﬁ I/I3yIIaCMOFO Kpra n HpI/IBI/ITB HAaBBbIKN HpI/IMeHCHI/IH MaAaTECMAaTHYCCKUX
METOJIOB PEIICHHUS 3a/1a4, B TOM YHCIIe, B chepe mpodecCHOHATEHON AeATSITLHOCTH.

1. [ToBTOpEHNUE OMpEICICHUH OCHOBHBIX MIOHATHI TEMBI B (JOpME KOHTPOJIHLHOTO OMPOCa U MPOBEpKa
CaMOCTOSATEIBHOMN paOOTHI IO BHIIOJIHEHHUIO JTOMAIITHETO 33 aHusl.

2. W3 5000 BximamuuMkoB OaHKa 1O CXeMe CydaiiHOW OecroBTOpHOHN BBIOOpKH ObL10 0TOOpano 300.
Cpennuit pasmep Briaaa cocrasui 8000 py0., a cpemHee KBaaparuueckoe oTkioHeHue — 2500 pyo.
KakoBa BEepOsITHOCTB TOTO, YTO CPEIHUI pa3Mep BKIIAJIA CIYYaiiHO BHIOPAHHOTO BKJIAUMKA OTIHYACTCSI
OT €T0 CpeHero pa3Mepa B BeIOOpKe He Oonee ueM Ha 100 py0. (1o abcomroTHOM BemuInHe)?

3. U3 maprum, coxmepxameir 8000 TeneBm3opoB, orodpaHo 800. Cpemu Hux okazanoch 10% He
YIOBJIETBOPAIOIINX cTaHAapTy. HaliTh rpaHuIsl, B KOTOPEIX ¢ BeposTHOCTHIO 0,95 3akmrodeHa moins
TEJIEBU30POB, YIOBJICTBOPSIOIIUX CTaHAAPTY, BO BCEW MapTHM AJsl MOBTOPHOH M OECHOBTOPHOM
BBIOOPOK.

Ha oom

Io pesymsraram coumonormyeckoro odcnenoBanys npu omnpoce 1500 pecrioHIeHTOB PEUTHHT TJIaBBI
(T.e. TIPOLIEHT OMPOIIEHHBIX, ONOOPSIOMMX €ro NesITenbHOCTh) coctaBmn 30%. Haiitm rpanumel, B
KOTOPBIX ¢ Hafe)KHOCTRIO 0,95 3aKimodeH peHTHHT T71aBhI (TIpH OIpoce BeeX sKuTelel pernona). CKOIMbKO



PECTIOHIICHTOB HaJ0 ONPOCHTh, YTOOBI C HaAEKHOCTHIO 0,99 rapaHTHpOBaTh MPEACIBHYIO OLIMOKY
COLMOJIOTHYecKoro obcnenoBanus He Oomee 1%? Tor e Bompoc, eciii HUKAKUX AaHHBIX O pEUTHHIE

TJIaBBI HET.

4. B ropome paboraer N = 30000 uemosek. Ilpm BBIOOpOuUHOM oOmpoce n = 600 paboTtaromux
OKazanock, uTo k = 200 u3 HUX UMEIOT BhICIIee 0Opa3zoBanue. HanTu:

a) BEPOSATHOCTh TOTO, YTO IO JIFOAEH C BBICIIMM OOPa30BaHUIO CPEIr BCEX pabOoTaroMmx ropoma
OTJIMYAETCsI OT BEIOOPOUHOM He Gonee yeM Ha 10%;

0) rpaHuIbl JOBEPUTEIHLHOTO MHTEpBaNa I 4HCia padOTAIOIMX C BBHICIIUM OOpa3oBaHHEM (s
JIOBEpHUTENIBHBIX BeposiTHOCTeH, paBHBIX 0,95 1 0,99).

Ha oom pemTh 3amaqy mpu /N = 40000, n = 1000, k = 400.

3anarue 3 (B KOMIBIOTEPHOM KJIACCe)

Henb: narte 3HaHUS NOJOXKEHUN W3y4aeMOro Kypca M IPUBUTH HABBIKHM ITPUMEHEHUSI MATEMAaTHUECKUX

METOJIOB PEIIeHHs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATTBHON IS TeNEHOCTH.

1. IToBTOpEHNE OMpEEIICHI OCHOBHBIX TIOHATHH TEMBI B (JopMe KOHTPOJILHOTO OTPOCa W MPOBEPKa
CaMOCTOSITEIILHON pa0OTHI TIO BHITIOTHEHUIO JIOMAIITHETO 33 [aHMsI.

2. JInsg wccnenoBaHusl JOXOMOB HACENICHHS TOpoma, cocTaBisiomero 20 ThIC. YENOBEK, MO CXEME
COOCTBEHHO-CITy4aiiHOW OECTOBTOpPHOW BBIOOpKH ObLIO oTOOpaHo 1000 xuteneit.  [lomydeHO

cllelytoliee pacrpeeNieHNue JKUTENIEH 110 MECIYHOMY Joxony (V.e.):

Xi MeHee 500 500-1000 1000-1500 1500-2000 2000-2500 | csbiue 2500

ni 58 96 239 328 147 132

CpenctBamu Excel pemiTh CeIyIONIHE 3a/1a9H:
a). HaiiTu BEpOSTHOCTBH TOTO, YTO CPEAHUI MECSIYHBIN JOXOJ YKUTENsI TOpOoja OTIHYAETCS OT CPEIHETo
JIOXOJ1a B BBIOOPKE He Ooiree, 4eM Ha 45 (110 aOCOITFOTHOH BEIMIHHE)
0). OnpenieuTh TPaHUIIBI, B KOTOPBIX C HaJeKHOCTBIO 0,99 3aKiOUeH CpeIHUA MECSYHBIA JIOXOI
JKUTEIIS Topoa
B). Kakum momkeH ObITh 00bEM BBIOOPKH, YTOOBI TE K€ TPaHMIBI TapaHTHPOBATh C HAJICKHOCTHIO
0,9973?
r). Permmte 3amaun a) — B), €ciM HaceleHHWe ropoja HEM3BECTHO, HO OYEHb BEIHKO 10 CPAaBHEHHIO C
00BEMOM BBIOOPKH.
m). HafiTn BepoATHOCTH TOro, 4TO JONS MallooOecTieueHHBIX >KuTenell ropoma (moxom menee 500)
OTIIMYAETCSI OT JIOJIM TaKUX JKe KUTEIICH B BEIOOpKe He Ooee, deM Ha 0,01 (110 aOCOMFOTHON BETUIHHE)
e). OnpenenuTh TpaHWIBI, B KOTOPHIX C HaJAeKHOCTHIO 0,98 3akimrodeHa 0N Malioo0eCHeYESHHBIX
JKUTEJIel roposa
k). Kakum nomkeH ObITh 00BbEM BBIOOPKH, YTOOBI T€ K€ TPAHUIIBI JUIS JIOIH Majlo0OCCIICUCHHBIX
JKUTEINeH Toposia rapaHTHPOBAaTh C HaJIeKHOCTHIO 0,99737
3). Kak m3MeHmich ObI pe3ysbTaThl, €CIH OBl O J0JIe MAITOOOECTICUCHHBIX JKUTETICH BOOOIIe HUYETO HEe
OBLTO OBI M3BECTHO?
n). Pemmmte 3amaum 1) — 3), eciu HaceleHHe TOpojia HEM3BECTHO, HO OYEHb BEITMKO TI0 CPaBHEHUIO C
00BEMOM BBIOOPKH.

Ha Oom

JlaHHpIC BHIOOPOYHOrO HAOJFOAECHHMS O 4acoBOW BbIpaboTke (B ea./d) 50 m3 1000 paboumx mexa
MpeNICTaBIICHBI B CCAYIOIIeH Tabnuie:

Yacosas Beipabotka | 09 | 1,1 | 1.3 15| 1,7]1.9
Uwncno pabounx 1 2 1011716 ] 4




a) Haiitu (c HagexHocThio 0,95) MakcuManbHOEe OTKIIOHEHHE CpelHEel Y4acoBOW BBIPAOOTKM pabdounx B
BBIOOpKE OT cpemHed BO BceM Iiexe (10 aOCOJIOTHOW BEIMYMHE), €CIM BBHIOOpDKA IIOBTOpHAs M
OecroBTOpHASI.

6) Haiit 06beM BBIOOpPKH, TIPU KOTOPOM C HaJeKHOCTHIO 0,99 MOXKHO rapaHTHpOBAaTh BBOE MEHBIIIEE
MaKCHMaJIbHOE OTKIIOHEHUE TOH K€ XapaKTEPHUCTUKH.

OOpa3oBare/ibHbIE TEXHOJIOIMM: IIPUMEHEHHE BBIYMCIUTEIBHOW TEXHHKA C COOTBETCTBYIOIIUM
MPOrpaMMHBIM O0eCTIeUeHUEM M MYJBTUMEANMHON anmapaTypebl.

Tema 3. IlpoBepka cTaTHCTHYECKHMX THIIOTE3.

3anarue 1
Ile.m,: JaTh 3HAHUS HOHO)KGHI/Iﬁ H3yqaeMor0 Kypca nu HpI/IBI/ITI) HAaBBIKN HpI/IMCHeHI/ISI MATEMATHUYCCKHUX

METOJIOB PEIIeHHs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATTBHON TS TeNbHOCTH.

1. IToBTOpEHME OMpEIEIICHN OCHOBHBIX TIOHATHH TEMBI B (JopMe KOHTPOJILHOTO OIPOCa W MPOBEPKa
CaMOCTOSITEIILHON pa0OTHI TIO BHITIOTHEHUIO JIOMAIITHETO 33 [aHMsI.

2. Ilo BeIOOpKaM oObemMoM n1 = 14 u n2 = 9 HaiineHBl cpemHHME pa3Mepbl AeTajedl COOTBETCTBEHHO
x=182 MM u _)_/:185 MM, U3TOTOBJICHHBIX Ha IIEPBOM U BTOPOM aBTOMAarax. YCTaHOBIIEHO, YTO pa3Mep
Jgerajed Ha OOOHMX aBTOMarax MOMYMHSCTCS HOPMAaJIbHOMY 3aKOHY pachpeaelieHus.. V3BecTHBI
mucriepcu 6 %=5 u ¢?,=17.

Ha ypoBue 3HaummocTtu 0,05 BBIIBUTH BIMSHHE aBTOMAaTa HAa CPEOHUN pa3Mep JeTaju.

Paccmotpets nBa ciayuas: a) Hi: Xo # _}_70; 0) Ha: Xo < )_)o .

3. Pacxox ChIpbs Ha €IMHHUITY TIPOAYKIIMH COCTABUI

10 CTapOM TEXHOJIOTUU 10 HOBOM TEXHOJIOTUU
Xi 303 307 308 BCETO Vi 303 304 306 308 BCETO
ni 1 4 4 9 nj 2 6 4 1 13

BbIsiICHUTD, ABISIOTCS JIM CYIIECTBEHHBIMH Pa3IdYMs MEXIY JUCHEPCHUSIMH pacxofa ChIpbs Ha
€MHUIY MPOAYKIUHN TPU HCITIOIB30BaHUM CTapOH M HOBOW TEXHOJIOTHIl: a) HA YPOBHE 3HAYHMOCTH
0,05 Ipu KOHKypHpyIolleii ThioTese 6 °x > & 2y; 0) Ha ypoBHe 3HauuMocTH 0,02 TIPH KOHKYPHPYIO-
weit runorese 6 % # 62y .

Ha 0om

[IpomsBeneHsl ABE BHIOOPKH YpOXKas 3epHOBBIX: IPU CBOEBPEMEHHON yOOpKe M mpu yOOpKe C
HEKOTOPBIM omo3/MaHneM. B mepBoM ciydae mpu HaOMromeHMH 8 yYacTKOB BBHIOOPOYHAS CPETHSS
ypoxaiHOCTh cocTaBuia 16,2 1yra, a cpenHee KBapaTUuecKoe OTKIOHEHHE — 3,2 11/ra; BO BTOPOM
ciy4ae Tpy HaOFO/IeHNH 9 YYaCTKOB T€ K€ XapaKTePUCTHKH COCTaBWIIA COOTBETCTBeHHO 13,9 m/ra u
2,1 w/ra. Ha ypoene 3Haunmoctu 0,05 BBISICHUTH BJIMSHUE CBOCBPEMEHHOCTH YOOpPKM ypoxas Ha
cpeaHee 3HaUeHUe YpO)KallHOCTH.

4. ITomaras (0 JaHHBIM 3a7a49¥ 3), YTO PACXOIBI CBHIPHS 1O KKIOW TEXHOJIOTHH MMEIOT HOPMATLHOE
pactmpenerieHre ¢ OMMHAKOBBIME JHUCTIEPCHsIME, Ha YpoBHE 3HaumMocTH 0,05 BBIICHHUTH, JaeT TN HOBAs
TEXHOJIOTHS] SKOHOMHIO B CPEIHEM PACXOJIE CHIPHSL.

Ha oom

Ha nByx 3aBomax mo ourctke TorumiBa (B Muammane m Texace) mpoBeneHO 1o 12 mpoBepoK HATUYIWS
rpuMecei (MI/T) B BBIITYCKaeMOH POy KIHH:

Wnnuana | 979 | 985 [ 955 (924 | 890 | 756 | 790 |850 |930 | 777 |790 1930

Texac 884 723 | 913 965 | 875 930 | 886 | 751 | 785 |810 | 845 |950




[lomaras, 4to KOIMYECTBO IMpuMmecel (Bec) MOAYMHAECTCS HOPMAIBHOMY 3aKOHY, Ha YpOBHE
3HAYUMOCTHU @ = 0,05 BBIICHUTB, MOXHO JIM CUMTATh, YTO Ka4C€CTBO OYMCTKH TOILIMBA HA O5THUX 3aBOJax
omuHakoBo. Ha ypoBae 3HaunMocti o = 0,05 BBIACHUTH BIMSHHE MECTOIOJIOKEHUS 3aBOJIA HA CpeiHee
3HaYCHHE BECa MPUMECEH.

3aHsaTHe 2 (B KOMIBIOTEPHOM KJIACCE)

Hem;: JaTb 3HaHUA TTOJIOKCHHM H3y4acMOro Kypca M INpUBHUTb HABBIKU IPUMCHCHUA MATCMATUYCCKUX
MCETOAOB peHICHUA 3a4a4, B TOM YHCJIC, B C(i)epe HpO(l)eCCHOHaJIBHOfI JCATCIIbHOCTH.

1. IloBTOpEeHHE ONpENE/ICHUH OCHOBHBIX TOHATHIA TEMbl B (JOPME KOHTPOJIBHOIO OMpOca U MPOBEpKa
CaMOCTOSITETTFHOM PabOTHI IO BHITOTHEHUIO IOMAIITHETO 3aaHusl.

2. Pemuth ¢ ucnonp3oBaHuEM MacTepa QYHKIMH W HAACTpOWKH «AHanu3 nanHeix» Excel 3amady 3
3aHATHA 1.
Ha Oom

Pemuth ¢ ncnonp3oBanueM mMactepa QYHKIMA W HaICTPOUKH «AHann3 gaHHbIX» Excel 3amady 4
(«na 0omy) 3auaTus 1.

Oﬁpa30BaTeJIle>le TEXHOJOIUM: TNTPUMCECHCHUE BBIYMCIUTEIIPHON TEXHUKH C COOTBECTCTBYHOIIIUM
nporpaMMHBIM o0ecrieueHuEM U MyﬂbTHMC,[[HfIHOfI arnmnaparypasl.

3augarue 3
Henn: nate 3HaHUS MOJOKEHUIM W3y4aeMOr0 Kypca M MPUBUTH HABBIKA MPUMEHECHUSI MaTeMaTHYEeCKUX

METOJIOB PEIIeHHs 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATTBHON TeSTeNbHOCTH.

1. IToBTOpEHME OMpEEICHI OCHOBHBIX TIOHATHH TEMBI B (popMe KOHTPOJILHOTO OTPOCa M MPOBEPKa
CaMOCTOSITEIILHON pa0OThI TIO BHITIOHEHUIO JIOMAIITHETO 33 [aHMsI.

2. Pemuts 3ama4y:

st cpeanero 6amna cpenu 30-TH TPYIIT CTYIACHTOB TOIYYHIN BRIOOPKY Xi:
3,7; 3,85; 3,7; 3,78; 3,6; 4,45; 4,2; 3,87; 3,33; 3,76; 3,75; 4,03; 3,8; 4,75; 3,25; 4,1; 3,55; 3,35; 3,38;
3,05; 3,56; 4,05; 3,24; 4,08; 3,58; 3,98; 3,4; 3,8; 3,06; 4,38.

[IpoBepuTh TUMOTE3Y O HOPMATEHOM paclpe/ieieHnH CPEIHETO Oaia Ha ypoBHE 3HaunMocTH a = 0,05.

3. Pemuts 3agady:

Cyn paccMmarpuBaeT kao0y MOCceTUTeNe Ka3uHO Ha TO, YTO, 0 UX MHEHHIO, UTPaTbHAs KOCTh,
KOTOpOW TaM TOJb3YIOTCs, (haJbIINBA: HEKOTOPHIC YHCIA OYKOB, SKOOBI, BBIMAJAIOT 4Yalle, 4eM
JIPyTHE, W 3TUM TIOJB3YIOTCS KPyIbe, obuparontue UrpokoB. Cy Ha3HAYAET IKCIIEPTU3Y HTPATBHOMN

KocTH: IKcrepT nenaeT 600 OpOCKOB M 3aMHChIBAET PE3yIbTATh B TAOIUILY:

Ywucio o4koB 1 2 3 4 5 6 Hroro
KosmmuectBo Bohimanenuii | 101 | 86 | 107 | 94 97 | 117 600

Ha ypoBre 3Haunmoctu a = 0,05 mpoBepHuTh THIIOTE3y O paBHOMEPHOM paCHpeAeTIeHHH YHCia
BBINAIAIONINX 0UKOB ((anbcupukanuu GopMbl KOCTH WIIH TIOJIOKECHUS IIEHTPA TSHKECTH B HEH HET).

Ha oom

Permuts 3amaqy «O 6oMOapaupoBkax JIoHmoHa BO Bpemst BTopoit MUpOBOIT BOWHED).

Jlnis yaydiieHus: opraHu3anid 000POHHUTENBHBIX MEPONPUATHH HEOOXOMUMO OBLIO MOHSTH IENb
MPOTUBHUKA. J[s 3TOr0 TEeppHUTOPHIO TOPOJAA YCIOBHO paslefuid Ha 576 paBHBIX y4acTKoB. B
TEUYEHUE HEKOTOPOTO BPEMEHH B IICHTPE OPraHU3allii 000POHBI ropoja coOMpanach HHPOPMAIUS O



KOJIMYECCTBEC HOHaZ[aHI/Iﬁ CHaps10B B Ka)K,I[BIﬁ H3 Y4aCTKOB. B wutore Obun IIOJIY4YCHBI CICAYIOIUC

JIaHHLIE:

Yucno momaganuii 0 1 2 3 4 5 6 7

KonmuectBo y4yactkos 229 | 211 93 35 7 0 0 1

Ha ypoBne 3naunmoct @ = 0,05 mpoBepUTh IHITOTE3Y O IyaCCOHOBCKOM PAacIpeeiIeHHN CTPEIb0
(cTpenbba cimyyaiiHa — HET «IIEJIEBBIX» YYaCTKOB).

4. Pemnts 3a7auy:
[ pasyMHOTO TJIAaHWPOBAHMS M OpraHMU3aluu pabOThl PEMOHTHBIX MAacTEPCKUX CIEIHANTbHON
TEXHUKH OKa3aJI0Ch HEOOXOAWMBIM M3Y4YHTh JJTUTEIBHOCTh PEMOHTHBIX OIEpaliid, TPOU3BOIUMBIX

MacTepcKuMHu.  PesynbraThl  (CrpynmupoBaHHBIE 10  HMHTEpBajlaM)  COOTBETCTBYIOIIETO

CTAaTHCTHYECKOTO oO0ciemoBaHusl ((UKCHPOBAaHBI JuuTenbHOCTH omepanmwii B 100 cimydasx)

MIPEACTABIICHBI B TAOJIUIIC:

l; 0-20 2040 40-60 60-80 80-100 | 100-120 | 120-140
n; 36 24 16 10 7 4 3

Ha yposae 3Haummoctu a = 0,05 mpoBepuTh THUNOTE3Y O IOKA3aTEIHHOM pacIlpencIcHUN

JIATCIIbHOCTH PEMOHTHBIX onepaunﬁ.

3ansaTue 4 (B KOMIBIOTEPHOM KJIacce)

He.ﬂbi JIaTh 3HAHMS TIOJIOKEHUH N3y4a€MOro Kypca v NpuBUTb HABBIKU MMPUMEHEHUA MAaTEMaTHUYCCKUX
MCETOAOB peHICHUA 3a1a4, B TOM YHCJIC, B C(l)epe HpO(l)GCCHOHaHLHOﬁ JCATCIIbHOCTH.

1. [ToBTOpeHME ompeeieHH OCHOBHBIX MOHSATUI TeMbI B ()OPME KOHTPOJIILHOTO ONpPOCa M MPOBEPKA
CaMOCTOSITETTFHOM PabOTHI IO BRITOTHEHHUIO IOMAIITHETO 3aaHusl.

2. Permuth ¢ ucmons3oBanreM Mactepa (hYHKITHH 1 HAICTPOUKA «AHAIN3 JaHHBIX» Excel 3amaun 2 — 4 u
«HA JIOM» 3aHATHA 3.

Oﬁpa30BaTeJIle>le TEXHOJOIUM: IIPUMCECHCHUE BBIYMCIUTEIIPHON TEXHUKH C COOTBECTCTBYHOIIINUM
nporpaMMHBIM ob0ecrieueHueM U MyﬂbTHMC,[[HfIHOfI arnmnaparypasl.

Tema 4. DjieMeHTHI JUCTEPCUOHHOTO AHATU3A.

3anarue 1
Heﬂl)l JaTh 3HAHUS HOJ'IO)KeHI/II\/'I HsyqaeMoro Kypca nu HpI/IBI/ITI) HAaBBIKH HpI/IMeHeHI/ISI MATCMATHYCCKHUX

METOJIOB PEIIeHUsI 33/1a4, B TOM YHCIIE, B c(hepe mpodecCHOHATBLHON IS TebHOCTH.

1. IloBTOpEHME OomnpenesieHNi OCHOBHBIX ITOHATHH TeMBbI B ()OpME KOHTPOJIBHOTO OIpOCca U MIPOBEpKa
CaMOCTOSITEIBHOM PadOTHI 1O BBHITIOIHEHHIO JOMAIIHET0 3aJaHusl.

2. Ilpu ypoBHe 3Haummoctd a = 0,05 MeTomoM AMCIIEPCHOHHOIO aHaju3a MPOBEPUTH HYJEBYIO
TUIOTEe3y O BIMAHWU (PaKTopa Ha KAauecTBO OOBEKTa Ha OCHOBAHWH ISATH W3MEPEHHH IS TPex

ypoBHei dakropa @1, D2, D3:

Howmep uzmepenus
1 2 3 4 5
D1 18 28 12 14 32
D2 24 36 28 40 16
@3 36 12 22 45 40




3. B TedeHue mecTy JIET UCCAEAOBAINCH NATh PAa3IUUHBIX TEXHOJOTHH BBIpalIUBaHuA puca. [laHHbIe

9KCTIEPUMEHTA NPEACTABICHEI B TAOINIIE:

Ne nabnronenus Texnonorus (pakrop A)
(FOI[) Aq A, A; Ay As
1 1,2 0,6 0,9 1,7 1,0
2 1,1 1,1 0,6 1,4 1,4
3 1,0 0,8 0,8 1,3 1,1
4 1,3 0,7 1,0 1,5 0,9
5 1,1 0,7 1,0 1,2 1,2
6 0,8 0,9 1,1 1,3 1,5
Htoro 6,5 4,8 5,4 8,4 7,1

IIpoBepuTh BIUSHUE PA3TMYHBIX TEXHOJIOTHH Ha YPOXKAWHOCTH Ha ypoBHE 3HaunMocTH 0,05.
Ha 0om
B Tabnuile mpuBenCHBI JNaHHBIE 00 OTKJIOHCHHMSX OT HOMHMHAJIBHOIO BeCa IUIMTOK IIOKOJAMa,

BBIITYIIEHHBIX Ha YeThIpeX pa3MuyHbIX JuHUAX. Ha ypoBHe 3Hauumoctu 0,05 ycTaHOBUTH

3aBUCUMOCTDH Ka4€CTBA MMPOAYKTA OT JIMHHWU BBIITYCKa.

Ne ucneITanus
JInuusa
1 2 3 4 5 6 7 8 9 10
1 0,6 0,2 0,4 0,5 0,8 0,2 0,1 0,6 0,8 0,8
2 0,2 0,2 0,4 0,3 0,3 0,6 0,8 0,2 0,5 0,5
3 0,8 0,6 0,2 0,4 0,9 1,1 0,8 0,2 0,4 0,8
4 0,7 0,7 0,3 0,3 0,2 0,8 0,6 0,4 0,2 0,6

3ansaTue 2 (B KOMIBIOTEPHOM KJ1acce)
Heanb: nate 3HaHUS TOJIOKCHUNA W3y4aeMOTO Kypca U NMPUBUTH HABBIKH MPUMEHEHUST MaTeMaTHYCCKUX

METOJIOB pEeLICHHS 33/1a4, B TOM YHCIIe, B cepe MpodeccnoHaIbHON A TEbHOCTH.

1. [ToBTOpEHNE OMpeneNeHNii OCHOBHBIX MOHATHI TeMBI B (DOpME KOHTPOJHLHOTO OIpOca M MPOBEpKa
CaMOCTOSTENHHOW pabOTHI IT0 BHIITOJIHEHHIO TOMAIITHETO 33/IaHVIA.

2. CpeacrBamu Excel ¢ ucnons3oBanreM Mactepa (QyHKIUN U HAICTPOHKH «AHAIM3 JaHHBIX» PEIIUTh
3amaun 2 ¥ 3 3aHsaTud 1.
Ha oom

CpenctBamu Excel ¢ ucnionb3oBanneM Mactepa (DYHKIIMH W HaACTPOWKH «AHAIIN3 JAHHBIX» PEIINAThH
3a7a4y «Ha 00m» 3aHATHA 1.

3. CpenctBamu Excel c ucnonb3oBaHneM mMactepa QyHKIMH 1 HAACTPOHKH «AHANHM3 TaHHBIX» PELINTD
3ajauy:
B Ttabmuiie mpuBeNeHB! CYTOYHBIE TPHBECHI (I') OTOOpaHHBIX VISl MCCIENOBaHHSA 18 KMBOTHBIX B

3aBUCHUMOCTH OT METOJIa COZIEpPKaHusI )KUBOTHBIX ((pakTop A) 1 KauecTBa X Kopmirenus ((paxrop B):

Kom4aecTBo rojioB B CopneprxaHue mpoTeriHa B Kopme, 2 (dakrtop B)
rpymre (paxrop A) B,=280 B,=100
A, =30 530 540 550 600 620 580
A>,=100 490 510 520 550 540 560
A =300 430 420 450 470 460 430

Heobxomumo Ha ypoBHe 3HauuMocTd oo = 0,05 OIEHUTDH CYIIECTBEHHOCTh (IOCTOBEPHOCTDH) BIMSHUS

Ka)XJ0T0 (haKTopa M MX B3aUMOACHCTBHSI Ha CYTOYHBIN IPUBEC KUBOTHBIX.




Oﬁpa30BaTeJ'[bele TEXHOJOIMM: TNPHUMCHCHHC BBIYHCIIUTCIIFHOM TEXHUKH C COOTBETCTBYIOIIIUM

MPOTPaMMHBIM 00ECIIEYCHUEM U MYJIbTUMEUIHON anmapaTyphl.

Tema 5. DaeMeHTBI PErpeCcCHOHHOIO M KOPPEJAAIMOHHOIO aHaJIU3a.

3anarue 1
Henn: nare 3HaHUS MOJOKEHUH W3y4aeMOTO Kypca M MPUBUTH HABBIKA NPUMEHEHUS MaTeMaTUYeCKUX
METOJIOB PEICHHS 33/1a4, B TOM YKCIIE, B chepe MpodecCHoHaTbHOMN A TEILHOCTH.

1. TToBTOpEeHME OTpeneNicHH I OCHOBHBIX MOHSATHH TEMBI B ()OpPME KOHTPOJIBHOTO OTpOCca U MPOBEpKa
CaMOCTOSITEIBHOM PadOTHI 110 BBITIOIHEHHIO JOMAIIHET0 3aJaHusl.

2. TTo maHHBIM TaOIULILI

Homep CpenHuil NpOXKUTOYHBI MUHUMYM, CpennemHeBHas 3apaboTHAs T1aTa,
permoHa (ye.) - x. (ye.) -y.
1 78 133
2 82 148
3 87 134
4 79 154
5 89 162
6 106 195
7 67 139
8 88 158
9 73 152
10 87 162
11 76 159
12 115 173

MIOCTPOUTh YpaBHEHHE TIMHEWHOW TTAPHOH perpeccud y. = by + bix cpemHeii 3apaboTHOM TUIaTHI () OT
BEJIMYHMHBI CPEJTHETO MPOXKUTOYHOTO MUHUMYMa (X). Ha ypoBHe 3HaunMoctu a = 0,05 olleHuTh MOJIEITh
no F-xputepuio.

Ha 0om

Nmerotes cnenyromue gaHHble 00 ypoBHe MexaHuzauuu padoT X(%) W Mpou3BOAUTENHLHOCTH

tpyna Y (T/9) 1uist 14 OMHOTUIIHBIX TPEANPUATH:

X 32 |30 [ 36 |40 |41 |47 |56 |54 |60 |55 [61 [67 |69 |76
Yi 20 124 [28 |30 |31 |33 [34 |37 [38 140 |41 [43 |45 |48

IToctpouts ypaBHeHHe perpeccun Y mo X; HalTH K03((GHUIKMEHT AeTepPMUHALUHN U MOSCHHUTH €T
CMBICJI; IIPOBEPUTH 3HAYNMOCTh YpaBHEHHS perpeccuu Ha 5% ypoBHe 1o F-kputepuro.

3ansaTue 2 (B KOMIBIOTEPHOM KJ1acce)

Heﬂl): JaTb 3HaHUsA MTOJI0KESHUM N3y4aeMOro Kypca U MpUBHUTH HABBIKU IMPUMCHCHUA MATEMATUYCCKUX

METOJIOB pEeLICHHS 33/1a4, B TOM YHCIIe, B cepe MpodeccnoHaIbHON A TEbHOCTH.

1. [ToBTOpEHNE OMpeneNeHNii OCHOBHBIX MOHATHI TeMBI B (DOpME KOHTPOJHHOTO OIPOca M MPOBEpKa
CaMOCTOSTENHHOW pabOTHI 110 BHIITOJIHEHHIO IOMAIITHETO 33IaHVIA.

2. 1o maHHBIM TAOIUIILI

Ne rpynmnbi Pacxoapl Ha nuTanue (p) JymeBoii goxox (x)




1 431 626

2 614 1575
3 790 2235
4 898 2657
5 1111 3699
6 1303 4794
7 1486 5924
8 1643 7279
9 1912 9348
10 2409 18805

C UCTIONIb30BaHUEM MacTepa QyHKIHH, MacTepa IuarpamMM U HaJICTPONKH «ITaKeT aHaIn3a JaHHBIX)»
MIOCTPOUTH ypaBHEHUE TUHEWHOU MapHOU perpeccuut y, = by + bix pacxomoB Ha nmuTaHue (y) OT
BEJIMYUHBI JYIIEBOTO JI0OXO/A CEMbBH (X).

Ha yposne 3naunmoctu o = 0,05 OlIeHUTH MOJIETH U TApaMETPhl YPABHEHHSI PETPECCHH.

Ha 0om

C ucnonp3oBaHueM MacTepa (QpyHKUIUI, MacTepa AUarpaMM M HaJCTPOWKHU «IIAKeT aHaIu3a
JAHHBIX» PEIINTh 3a1a4y 2 (Ha dom) 3ausaTHus 1.

O0pa3oBaTesibHbIE TEXHOJOIMHM: NPHUMEHEHHE BBIYUCIUTENBHOW TEXHHUKH C COOTBETCTBYIOLIMM
IIPOTPaMMHBIM 00€CIIEYCHUEM U MYJIBTUMEUIHON anmnapaTyphl.

3augarue 3
Henn: nath 3HaHUS MOJOKEHUM W3y4aeMOro Kypca M MPUBUTh HABBIKA MPUMEHEHUS] MaTeMaTHYEeCKUX
METOJIOB PEIICHUSI 33/1a4, B TOM YHCIIE, B chepe MpoheCCUOHATIBHOM IS TEIEHOCTH.

1. IloBTOpEHME OomnpenesieHNi OCHOBHBIX ITOHATHH TeMBbI B ()OpME KOHTPOJIBHOTO OIpOCca U MIPOBEpKa
CaMOCTOSITEIbHOM PabOTHI 110 BBHIIOJIHEHHIO JOMAIIHET0 3aJaHusl.
2. Pemnts 3a7aun:

a) Haiitu xondduument xoppemsinuu MEXIy HpPOHM3BOAMTEIBHOCTBIO Tpyna Y (ThIC. py0.) H
HEProOBOOpYKEHHOCTHIO Tpyaa X (kBT) (B pacuere Ha ofHOr0 paboratomiero) uist 14 npennpustuil
pErHoHa 10 CIEAYIOINM JaHHBIM:

x 12,8 2,2 13,0 |3,5 [3,2 |3,7 {40 |48 6,01 54| 52| 54| 6,0 90
¥ |67 16,9 |7,2 |7,3 |8,4 |88 |9,1 |9;8.} 10,6{ 10,7 11,1 11,8] 12,1 12,4

6) [na nccnenoBaHus 3aBUCUMOCTH MEXKTy IIPOU3BOANTEIBHOCTRIO Tpyaa (X1), Bo3pacToM (X2) u
MIPOW3BOJICTBEHHBIM cTaxkeM (X3) Obuta mpomsBeneHa BeIOOpka 3 100 pabounx OXHON W TOU ke
CHeNMaTbHOCTH. Brrumcienaple mapHble KOI(DGUIIMEHTH KOPPENSAuu cocTaBuin: r12=0,20;
l‘13:0,41; 1‘23:0,82.

BblUMCIUTD MHOXECTBEHHBIH KOI(D(GHUIMEHT Koppeasiuud Ri.23, YacTHeIE KOI(PPHULIHEHTHI
KOPPETISIHH.

Ha oom
Pemuts 3agaun:

B) Ilpu uccienoBaHNM KOPPEIAIUOHHOW 3aBUCHMOCTH MEXTy 00beMOM MPOAYyKIUH X (SIHHUIY) H
ee cebectroumoctu Y (Thic. py0.) MOJyUYeHO ClieAyolIee ypaBHeHUE perpeccun ¥ o X:

yx =-0,0004x; + 4,22,



CocraBuTh ypaBHeHHe perpeccud X mo Y , ecnu kod(QOHUIMEHT KOPPETSAIMHA MEXIY STHMU
MpU3HaKamMu okasaics paBHbIM - (0,8, a cpeanuii o0beM npoxykiyu x = 3000 equHwuiII.

r) C menbio uccieqoBaHus BIHSHUS (AaKTOPOB X1 — CPEHEMECSYHOTO KONUYECTBA MPOQHIIaK-
THYECKHUX HaJIaJI0OK aBTOMATHYECKON JIMHUM U X2 — CPEAHEMECSYHOTrO YHCiia OOpHIBOB HUTH Ha
nokaszarenib ¥ — CpeIHEeMeCsS4YHYI0 XapaKTepUCTUKY KadecTBa TKaHU (B Oaiax) mo AaHHBIM 37
MPEANPHUSATHH JIETKOH MTPOMBIIIIIEHHOCTH OBUINM BBIYHMCIIEHBI MapHble KO3()(OUINEHTH KOppeIsuu:
ry1= 0,105, ry2=0,024 u ri12 = 0,996.

OmnpenenuTb: a) 4acTHble KOI(QQOHUIMEHTHl KOPPEISLUUH: Fyi2 U Fy2.1; 0) MHOXKECTBEHHBIH
KOA(PULIMEHT KOppensun Ry.12; B) MHOXXECTBEHHBIH KOI(PPHUIIMEHT AeTSPMUHALHH.

[TosICHUTB CMBICIT TTOJIYYCHHBIX KO3 (DUIIUCHTOR.

3anarue 4 (B KOMIBIOTEPHOM KJIacce)

IIe.m;: JaTb 3HaHUA TTOJIOKCHHM H3y4acMoOro Kypca M MpuBHUTb HABBIKU IPUMCHCHUA MATCMATHYCCKUX
METOIOB PECIICHUA 3a1a4, B TOM YUCJIC, B ubepe HpO(I)eCCPIOHaJ'ILHOfI JCATCIIBHOCTH.

1. [ToBTOpEeHME OMpeneneHuii OCHOBHBIX MOHSTHIA TeMBbI B (JOpME KOHTPOJIBLHOTO OMpoca W MpOBEpKa
CaMOCTOATEIBbHOH PabOTHI MO BBIOIHEHHUIO JOMAIIHETO 33/IaHHSL.

2. NmeroTcs crieayromniye moKa3aTeiy Mo JISCATH MPEANPUATAIM HEKOTOPOI OTpacin:

g CroumMocTth Banosas

5 MPOMBILIJIEHHO- NPOAYKIHUSA B CpeanecniucoyHas
E MPOU3BOACTBEHHBIX ONTOBBIX IEeHAX YHCJIEHHOCTh
E OCHOBHBIX (OHI0B, |NPEANPUSITHSA, ThIC. patouux, yeJ.
= ThIC. pyO. pyo.

[="

=

53

2.

E

1 4999 5349 331

2 6929 6882 486

3 6902 7046 498

4 10097 7248 789

5 8097 5256 359

6 11116 14090 724

7 4880 3525 821

8 7355 5431 428

9 10066 7680 607

10 7884 8226 619

HpI/IHSIB CTOMMOCTb OCHOBHBIX [IPOMBIIIJICHHO—TIPOU3BOACTBECHHBIX OCHOBHBIX (pOHI[OB 3a
Pe3yAbTaTUBHBIN MPU3HAK, & OCTAJILHBIC MTOKA3aTeIH — 32 (PAKTOPHBIC MTPU3HAKU

— OIpPEACINTh CTCIICHb BJIWAHUA CpeI[HeCHI/ICOT-IHOI‘/'I YHUCJIICHHOCTHN pa60q1/1x Ha CTOHUMOCTH
MPOMBIIUIEHHO-TIPOU3BOJCTBEHHBIX ~ OCHOBHBIX  (OHIOB  (BBIYMCIUTH KOIPQPHUIUEHT MapHOU
KOPPEIISIIHH).

— MOCTPOUTH MATPHILy KO3(D(DUIIHMEHTOB MAPHOHN KOPPEISAIUH MO TPEM ITEPEMEHHBIM;

— HaWTH OLEHKY MHOXKECTBEHHOTO KO3(h(pUITneHTa KOppemsIumy;

— HalTH OLIEHKH KO3(GHUIIMEHTOB YaCTHOU KOPPETISIIHH.
Ha oom

ITo 15 mpenmpusTHsSM pErMOHAa M3Y4aeTCs 3aBUCHMOCTHh BBIPAOOTKH MTPOAYKIIMM Ha OJHOTO
pabotHuka y (ThIC. py0.) OT BBOJIA B JACHCTBHE HOBBIX OCHOBHBIX (OHIOB X; (%0 OT CTOMMOCTH
(OHIIOB Ha KOHEI[ Io/la) U OT YICIBHOTO Beca pPabOYMX BBICOKOW KBaNIM(UKAIMU B 0OIIEH
YUCIEHHOCTH padbounx x; (%):



npezlgglli;nﬂ Y Xl XZ
1 7 3,9 10
2 7 3,9 14
3 7 3,7 15
4 7 4,0 16
5 7 3,8 17
6 7 4,8 19
7 8 5,4 19
8 8 4,4 20
9 8 53 20
10 10 6,8 20
11 9 6,0 21
12 11 6,4 22
13 9 6,8 22
14 11 7,2 25
15 12 8,0 28

Heobxomimo

— ONpeleNuTbh CTENEHb BIMAHUS BBOAA B JIEHCTBME HOBBIX OCHOBHBIX (GoHZOB X1 (% OT
cronMocTH (DOHIOB Ha KOHEII TOfa) Ha BRIPAOOTKY MPOAYKIIMHA HA OTHOTO paboTHHKA y (THIC. pyoO.)
(BBIYMCIIUTD KOA(DPHULINEHT HapHOI KOPPEIALIUH).

— MOCTPOUTH MaTPUILy KOI(PPUIIEHTOB MapHOH KOPPEISALUH IO TPEM ITEPEMEHHBIM;

— HalTH OLEHKY MHOKECTBEHHOTO KO (HIEHTa KOPPEISLHH;

— HaWTHU OLEHKU KOA(PPHUIIMSHTOB YaCTHOMN KOPPEISIUU.

OﬁpasonaTeanLle TEXHOJOIMM: IIPUMCHCHHC BBIYHCIIUTCIIFHON TEXHHUKH C COOTBETCTBYIOIIIUM

pOrpaMMHBIM 00eCTICYeHUEM U MYJIBTUMEUIHON anmapaTyphl.

4. MaTepua.nbl TEKYHIEro KOHTPOJIAA yCIIEBA€EMOCTH oﬁyqamnmxcsl H (l)OHI[

OIIEHOYHBIX CPEICTB MPOMEKYTOUHOM aTTeCTAMH MO TUCIUIIHHE

4.1. PopMbl U METOAbI TEKYLLLEro KOHTPOJIA YCNeBaeMoOCTU U
NPOME>XXYTOYHOMW aTTecTauum.

4.1.1. B xone peamusanuu aucuuniaueabl K.M.02.02.01 ""MaremaTnyeckass cTaTHCTHKA'
HCIIOJIb3YIOTCS CJIeAyI0IHe MeTOAbl TEKYIero KOHTPOJISA yCIIeBAeMOCTH 00y4al0IIUXCH:

- IPY IPOBEICHUH 3aHATUMN JIEKIIHOHHOTO THIA: OIPOC.

- IIpU MPOBCACHUHU IMPAKTHICCKUX 3aHATHH: OmpocC, IMPOBCPKA BBITIOJITHCHHUA JOMAIITHETO

3a1aHu.




4.1.2. Jk3ameH (3a4eT, pacueTHO-rpaduyeckass padora) NPoOBOAMTCH € NMPHMEHEHHEM
CJIeyIOIIUX METO/A0B (CPeICTB):

PacuetHo-rpaduueckas pabota no AUCHUILIMHE "MaremMaTHyeckasi CTaTUCTUKA" BBITIOIHS-
eTcsi B INHUCbMEHHOM BHJE IO HHIUBUAYAJIbHBIM BapHaHTaM, IMOCTPOEHHBIM IO THUIIOBBIM
3agaHusM (1. 4.3.3).

3adger ¢ oueHkod mo Onoky "Cratuctuka" (MaTeMaTHyecKas CTaTUCTHKA, CTAaTHUCTHKA B
HKOHOMUYECKON 0e30MacHOCTH, SKOHOMETPHKA) MPOBOAUTCS 1O OMjieTaM, B KOTOPBINA BKITIOUAETCS
JIBA TEOPETHUYECKHX BOIMpOca (B YaCTH Kacaromlehcs maHHOW muciurumebl - 1. 4.3.3). B xome
3ayeTa MCIOJIb3YyeTCsl METOJl YCTHOTO OTBETa Ha BONPOCHI Ouiera M JanbHeimei Oecensl 1O
JIOTIOJTHUTENBHBIM BOIPOCaM K OWIIETY, a TAKKe PeLIeHNe 3aad.

KomrutekcHbll 3k3aMeH 1o moayimo "Moxyns 2 MaremaTHka M CTaTUCTUKA" IPOBOJMTCS B
¢dbopme TecTa, BKIIOUYAIOIIETO 33aHus [0 pa3jienaM: JUHelHas anredpa, MaTeMaTH4eCKUi aHaus,
TEOpHUsl BEPOATHOCTEH, DSKOHOMUKO-MAaTeMaTU4eCKHME MOJEIM W METOIbl, MaTeMaTHYecKas
CTaTUCTHKA, CTATUCTUKA B 9KOHOMUYECKOI 0€30MacHOCTH, SKOHOMETPHKA.

[Ipumepbl TecTOBBIX 3aJaHMi, B YacTH KacaroUlelcs MareMaTU4ecKOM CTaTUCTHKH,
IIPUBEZIEHHI B II. 4.3.3.

TpeOboBaHHsT K YpPOBHIO OCBOCHHUS JUCHMIUIMHBI BKJIIOYAIOT 3HAHUE ONpe/esIeHUN
paccMaTpuBaeMbIX MOHATHM, MOHUMaHHE (OPMYIHPOBOK M WAEH JT0KA3aTelIbCTB HCIIOJIB3YEMBIX
TEOPEM, 3HAaHUE JIOKA3aTEIbCTB OCHOBHBIX TEOPEM, U3JIaraéMbIX Ha JIEKIMAX, YBEPEHHOE BIIaJICHHUE
METO/IaMH peIlIeHUs 3a/1a4, COJIEpKAIMXCS B ITaHAX MPAKTUYECKUX 3aHATHI.

4.2. MarepuaJjibl TEKyLIEro KOHTPOJIS YCIIeBA€MOCTH.

Bonpocsl 1151 onpoca Ha JIeKIUSIX U MPAKTHYECKUX 3aHATHAX
Tabmuma 2.

HanmeHnoBaHue TeMbl
Ne WIH pa3zena Bonpocel
/0 | JUCUUIUIMHBI (MOIYJIs)

Mamemamuueckas cmamucmuxa

3a1auM ¥ OCHOBHBIC TTOHSATHS CTATUCTUKH.

Br16opounslii MeToI.

['enepanpHasi COBOKYIHOCTh M BBIOOpKaA,

BapuanmoHHbIi psiJl, 4aCTOThI U YaCTOCTH,

[IpocThie U MHTEPBAIbHBIE CTATUCTUYECKUE PAJIBI,

. [Homuron wacror (wyacrocteit), KymylsTa, THCTOrpamMma,
SIMITUPHYECKast PYHKITUS pacTIpe/ICIICHUSI.

7. YucnoBble XapaKTEPUCTUKU BBIOOPOYHOTO PACHPEACTICHHUS.

OCHOBBEI MaTeMaTUYECKOMN
CTaTUCTUKH

N

1. ITonsTHE 00 OIICHKE MApaMETPOB.

2. XapakTepUCTHKHU OLICHOK.

3. Merozpl HaXOXKIEHUS OLIEHOK: METOJ MOMEHTOB, METO/l MaK-
CHUMaJIbHOTO MPaBIONOA00uS, METOJl HAMMEHbBILINX KBA/IPATOB.

4. Tlonstue 00 MHTEPBAILHON OIICHKE TAPaAMETPOB.

5. JloBepurenbHasi BEpOATHOCTh U JOBEPUTEIbHBINA HHTEPBAIL.
6. OueHka XapaKTepUCTHK T'€HEPalbHOM COBOKYMHOCTH IO
MaJjioi BBIOOPKE.

OneHka mapaMeTpoB
2 TeHEPAIILHON
COBOKYITHOCTH

3 IIposepka 1. IlpuHUMI MPaKTUYECKON YBEPEHHOCTH.
cTatucTuyeckux runore3 | 2. IloHsATHE cTaTUCTHUECKON THIIOTE3bI.

3. OO6mas cxema NpOBEPKH CTATUCTUUECKON TMIIOTE3bI.
4. TlpoBepka rumnore3 0 paBeHCTBE CPEHUX JABYX
COBOKYITHOCTEH.

5. MHcximrodenue rpyObIx OmMOOK HAOIIOICHHIA.

6. IlpoBepka runoTe3 0 paBeHCTBE JTUCIIEPCHIA ABYX




COBOKYITHOCTEH.
7. IIpoBepka rumnoTe3 0 paBeHCTBE J10JIe MPU3HAKa B IBYX U
0oJiee COBOKYITHOCTSIX.
8. IlapameTpuueckue U HEMapaMETPUUECKUE KPUTEPHUH.
9. IlpoBepka runote3 0 3aKOHE paclpe/ieieHUs] BBIOOPKH.
10.ITpoBepka runore3 00 0THOPOAHOCTH BHIOOPOK.

DJ1eMEHTBI

1. OnHOMaKTOPHBIN JUCTIEPCUOHHBIN aHAIIN3.
Mexrpynnoasi Bapuarusi.
BuyTtpurpynnosas Bapuanusi.

. JIByX(hakTOpHBIN AUCTIEPCUOHHBIN aHAJIN3.

2
JUCIIEPCUOHHOT0, aHau3a| 3.
4
1

ONeMeHTHI
PErPECCHOHHOTO H
KOPPEISIIMOHHOTO

aHajau3a

. OyHKIIMOHAJbHAS,
3aBHUCHMOCTH.

2. JIuHeliHas napHasi perpeccusl.

3. Koadurment koppensiuu.

4. KoppensiiinoHHOE OTHOIIIEHUE U UH]IEKC KOPPEIISAIUU.
5. Koaddumuent nerepmMunanum.

6. ITpoBepka 3HAUMMOCTH ypaBHEHUSI PETPECCHUMU.

7. Onpenenenue
K03(OUIMEHTOB U (PYHKIIUH PETPECCUH.

8. [lonsiTHe 0 MHOXXECTBEHHOM PErpEeCCHOHHOM aHajiu3e u
MHOTOMEPHOM KOPPEISIIMOHHOM aHaJU3e.

9. MHOXECTBEHHBIN W YaCTHBIA KOA((UITMEHTHI KOPPEISITII

JOBCPUTCIIbHBIX

CTaTUCTHUYCCKAad W  KOPPCIALMOHHAA

HUHTCPBAJIOB JJIA

4.3. OueHo4HbIe CPEACTBA IS POMEKYTOYHOM ATTECTALUM.

4.3.1. IlepeyeHb KOMIIETEHIHI € YKa3aHUEM 3TanoB UX GopMHpPOBaHUs B Ipolecce

0CBOEHHSI 00pa30BaTeILHOI MPOrPaMMbl

Kox sTama
Kon HaumeHnoBanue OCBOGHILS HaumMmeHoBaHue 3Tana OCBOEHHUS
KOMIIETEHIIHT KOMIIETEHIIHT KOMIIETEHIIHU
KOMIIETEHIINHU
CnocoOHOCTE MIPUMEHSATH CnocoOHOCTh MPUMEHSITh
MaTeMaTH4YEeCKUI HHCTPY- MaTeMaTHUYECKNI MHCT eHTapun
OIIK-1 ! Y1 omK-1.1 PyMeHTap
MEHTapuil Il pELICHMUS]
HYKOHOMUYECKUX 3a7a4
Pemntats THIIOBRIE MaTeEMaTUYECKIE
OIIK-1.2
3amaun
Pemats cienmmann3npoBaHHbIe
OIK-1.3 P
MaTeMaTHUECKHUE 3aa9n
CriocoOHOCTh MPUMEHSATH
OIIK-1.4 |mareMaTH4eCKHE pacdeThl JJIs
EIIEHUS YKOHOMUYECKUX 3a0a4
Hcnonp3oBaTh MaTteMaTUuECKUI
OIMK-1.5 SI3BIK ¥ MATEMATUYECKYI0 CUMBO-JIUKY
) [1pY MOCTPOCHUM OpraHU3alU-OHHO-
yIIDaBJICHUYECKUX MOJEIICH
O0pabaTeIBaTh SMIIMPUYECKUAE U
OIK-1.6 P P
PKCIIEPUMEHTAIbHBIC TAHHBIC
OIIK-2 CnocobHocTs wucmons3o-| OIIK-2.1 Cnoco6eH npUMEeHsITh
BaTh  3aKOHOMEPHOCTH M| MAaTeEMAaTHUYECKHUE METOIBI B
METOIEI YKOHOMHYECKOH| PKOHOMUYECKON HayKe
HayK1 npu penieHny




podecCHOHANBHBIX 3a/1a4

4.3.2. Iloka3are/ M 1 KPUTEPHH OLICHUBAHUS KOMIIETEHIIUI HA PA3JIMYHbIX 3TaNax

ux (popmupoBaHus

CpencrBa
JTan 0CBOeHUSs Ioka3arenn Kpurepun (I\feTOJIBI)
KOMIIeTeHIIMH OLICHNBAHMS OLICHNBAHUS
OLICHUBAHMS
OIIK-1.1. CamMocTOATENBHO [IpaBHIIBHO pELIEHBI TUIIOBBIE Ompoc
CHOCOOHOCTh aHAJIN3UPYET U MaTeMaTUYECKHUE 3a7auH. poc,
peleHue 3aaad,
MIPUMEHATH OILICHUBAET
. KOHTPOJIbHAs
MaTeMaTH4ECKUI UH(OPMAIHIO. aGoTa
MHCTPYMEHTApUH P
CaMocCTOATENIBHO [IpaBUIIBHO PELIECHBI TUIIOBBIE Omnpoc
OIIK-1.2. pemarp P P poc,
THIOBLIC OLIEHUBAET MaTeMaTU4ecKHue 3aJ1auu. peleHue 3aaad,
UH(pOpMALHIO, pacueTHo-
MaTeMaTH4ecKue
sanaun dbopmynupyer rpadguveckas
BBIBOJBI pabota
dopmynupyer IIponeMoHCTpUpPOBaHbI
BbISIBJICHHbIE HaBbIKU UCIOJIb30BaHUS Omnpoc
OIIK-1.3. pemarp poc,
3aKOHOMEPHOCTH U MaTeMaTU4ecKoro s3bIKa U peleHue 3ajad,
crelaln3upoBaHHbIE .
[IOJIyYEHHbBIE MaTeMaTU4ECKON CUMBOJIMKHU pacueTHo-
MaTeMaTH4eCKUe
sanaun pEe3yJIbTaTh U1 peLIeHns rpapuydeckas
CTEeMATN3UPOBAHHBIX pabora
MaTeMaTu4yecKuX 3a1ad.
IIpornosupyer [IporeMoHCTpHpPOBaHbI
OIIK-1.4. pa3BUTHE COOBITHI M | HABBIKU UCIIOIH30BAHUS Omnpoc
CIIOCOOHOCTH UX TOCJIECTBUS. MaTEMaTUYECKOr'0 SI3bIKa U poc,
. peleHue 3aaad,
IPUMEHSTh dopmynupyet MaTeMaTu4ecKoi CUMBOJIMKH ACUETHO
MaTeMaTH4eCKue BbISIBJICHHbIE JUISL pEIIEHUs] SKOHOMHUYECKHUX P
rpaduueckas
pacyeTsl Ui pelieHnss | 3aKOHOMEPHOCTH U 3ajau. AGoTa
HSKOHOMMUECKHX 3aJ1ad | MOJIy4EeHHbIE p
PE3YNIbTAThI
OIIK-1.5. 3Haer 6a3oBbIE CobpaHbl SMIUPUYECKUE U
UCII0JIb30BaTh HKOHOMHUYECKHUE, MHCTPYMEHTAJIbHbIE IaHHbIE,
MaTeMaTH4ECKUil SI3bIK | PUHAHCOBBIE CTPYIIUPOBAHBI Omnpoc,
U MaTeMaTHYECKYIO IPUHIUIIGI, SMIUPHYECKUE U peleHue 3aaad,
CUMBOJIUKY NpU MPUHLIUIIBI SKCIEpUMEHTAJIbHbIE JaHHbIE, pacueTHo-
HOCTPOEHUH OyXTajaTepcKoro MIPOaHAIU3UPOBAHBI rpaduueckas
OpraHHu3aIOHHO- y4eTa U MPaKkTUKy UX | SOMIIUPUYECKHUE U pabota
yIpaBIEHYECKUX IpUMEHEHUs 9KCIIEPUMEHTAJIbHBIE JJaHHBIE,
MoJiesien cOpPMYIIMPOBAHBI BHIBOJIBL.
OIIK-1.6. 3HaeT NPUHLIMIIBI CoOpanbl sSMIMpUYECKUE U Omnpoc,
o0pabaTbIBaTh pacueTa 1 OLEHKU MHCTPYMEHTAJIbHBIE JaHHbIE, |pElleHUE 3a/1a4,
AMIIMPUYECKUE U OCHOBHBIX CTpYIIINPOBAHBI pacueTHo-
HKCHEPUMEHTAIbHBIE | SKOHOMHYECKHX SMIOHUpPUYECKUE U rpaduyeckas
JlaHHbBIE IoKa3zaTesiel u 9KCIEPUMEHTAJIbHBIE JaHHBIE, pabota
k03¢ puLMeHTOB, MIPOAHAIN3UPOBAHBI

MCETOObI (I)I/IHaHCOBOF 0

OMIIUPUICCKHUC U




aHaJM3a 9KCIIEPUMEHTANIbHBIC JJAHHBIE,
c(OpPMYJIMPOBAaHbI BHIBOJIBL.
OIIK-2.1 Opuenrtupyercs B Onwucanue crienuanbHOCTU
CHoCcOOeH NMPUMEHATh | OCHOBHBIX 3a/1a4ax PaCKpBITO B ITOJTHOM O0BEME. Onpoc
MaTeMaTU4eCKUe CHEIHAJIbHOCTH. OcHOBHBIE CIIOCOOBI ’
peleHue 3aaad,
METO/IbI dopmynupyer JOCTHXKEHUSI
HKOHOMHUYECKOW HAyKH | OCHOBHBIE CLIOCOOBI npodeCCHOHABHBIX 3a/1a4 pacHetHo-
JOCTH)KEHUS c(opMyJIMpOBaHbI BEPHO rpadueciaz
npogecCHOHATBHBIX padora
3aja4y

4.3.3 Tunosbie KOHTPOJIbHbIEC 32JAHUA UM MHbIC MAaTepHa/Ibl (THIIOBbIC OLCHOYHbIE
MaTepuaJibl), He00OXoAMMBbIe VISl OLIEHKH 3HAHU, YMEHUI, HABBIKOB M (WJIH) ONbITA
AeAITeJIbHOCTH, XapaAKTePU3YIIIHUX 3Tanbl (OPMUPOBAHHUSA KOMIIETEHIMI B mpouecce
0CBOEHHsI 00pPa30BaTeJIbHON MPOrpaMMbl

Ilepedens 3ana4 1J1s1 pac4eTHO-rpauIecKoi padoThl

BapuaHTbl KOHTpPOJBHBIX paboT (opMupyloTCs U3 TEpeuHs NecATH 3a4ad 0 TeMaM
JTUCIUTLTUHBIL.

3agaua 1. [IpeactaBute naHHYIO BBIOOPKY B BHJE BapHalMOHHOrO psiaa. [locTpoWTh MONMIOH 4acToT,
THECTOrpamMMy U Tpaduk IMIUPUIECKON PYHKIMU pacTpeesiCHHS.

Bapuant Bei0opka
1 31 8 17 6 14 6 9 5 9 12 | 17 6 7 8 6
2 65 80 | 50 | 55 | 70 | 95 | 60 | 80 | 50 | 85 | 70 | 65 | 90 | 65 | U5
3 6| 1 1 7 3 4 1 3 8 9 10 | 12 6 7 2
4 50| 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
5 60| 70 | 45 | 50 | 60 | 70 | 75 | 60 | 70 | 50 | 60 | 45 | 70 | 55 | 55
6 301 40 | 35 | 70 | 30 | 90 | 30 | 30 | 60 | 50 | 50 | 8 | 60 | 45 | 45
7 55|/ 50 | 55 | 30 | 60 | 40 | 75 | 8 | 70 | 40 | 80 | 35 | 80 | 35 | 75
8 80| 40 | 35 | 50 | 70 | 30 | 65 | 60 | 50 | 60 | 30 | 35 | 30 | 75 | 25
9 65| 60 | 65 | 60 | 65 | 20 | 45 | 80 | 60 | 40 | 50 | 35 | 80 | 35 | 75
10 45| 40 | 35 | 50 | 70 | 40 | 35 | 80 | 60 | 40 | 50 | 35 | 70 | 85 | 25

Hatiti Moy, MennaHy, cpefiHee 1 TUCTIEPCHIO (CMEIIEHHYI0 H HECMEIIEHHYIO).

3apnaua 2. [Iepen Beibopamu B Topozie ObUIO OMPOILEHO 1 YenoBek. M3 Hux k uenoBek OTAamu mpea-
[OYTEHHE HbIHEIIHEMY MApy. Ha Kakoe KoIu4yecTBO rolnocoB MOXKET PacCUUThIBAaThH MIpP Ha BBIOOpaxX, €Ciu
Bcero B ropoje /V n3dupareinei (BEBIIUCIUTE C TOBEPUTEIBHOM BeposTHOCTRIO 0.95 1 0.99).

Bapuant n k N
1 500 200 30000
2 1200 300 80000
3 800 200 100000
4 600 150 50000
5 700 140 90000
6 750 250 60000
7 1500 400 35000
8 900 200 33000




9

500

120

40000

10

1500

800

330000

3agaua 3. B nByx rpymnnax, pasnuygaromuyxcsi 0a30BbIM 00pa3oBaHUEM, IPOBOAMWIOCH TECTUPOBAHHKE, B
pe3yibTaTe KOTOpOoro OblIa MOTydeHa HEKOTOopasi MHTeTpANIbHAs XapaKTePUCTHKA KKIOTO HCIBITYEMOTO,
n3mMepsiemas B 6amnax. Ha yposue 3naunmoctn 0,05 BEISICHUTD BiIMsHHE 6a30BOro 00pa3oBaHus Ha
U3MEpSIeMYIO XapaKTepUCTUKY (MpuMeHUTh Kputepun Pumepa u CthroneHTa). Bo3sMoKHO npuMeHeHHe

cpencts Excel.

Bbi6opounoe Bbi6opounas
Bapmant ba3soBoe Yucj1eHHOCTD cpemmee ICnepons
o0pasosane pymnbt XapAKTEPHCTHKH | XAPAKTEPUCTUKH
1 TYMaHUTapHOE 10 85 100
TEXHUYECKOE 16 78 74
) TyMaHHUTapHOE 15 80 74
TEXHUYECKOE 11 73 100
3 TYMaHHATapHOE 13 87 90
TEXHUYIECKOE 16 78 64
4 TYMaHUTapHOE 16 64 76
TEXHUYECKOE 10 56 90
5 TYMaHUTapHOE 13 81 94
TEXHUYECKOE 14 72 74
6 TyMaHHUTapHOE 12 80 90
TEXHUYECKOE 13 78 64
7 TYMaHHATapHOE 10 90 110
TEXHUIECKOE 14 68 71
2 TYMaHUTapHOE 12 86 92
TEXHUYECKOE 13 73 69
9 TYMaHUTapHOE 10 77 94
TEXHUYECKOE 16 69 73
10 ryMaHUTapHOE 13 94 94
TEXHUYECKOE 16 78 74

3anaua 4. [IpoBepka runoTe3 0 3aKOHE PacHpeAeIeHuUs BHIOOPKU.

Bapmuanr 1.
B tabnuie npuBeneHsl pe3ynbTaThl U3MEPEHUsT pocTa (CM.) ciydailHo oToOpaHHbIX 100
CTYZCHTOB:
WHTepBais! pocta 154-158 | 158-162 | 162-166 | 166-170 | 170-174 | 174-178 | 178-182
Hucio CTy#eHTOB H; 10 14 26 28 12 8 2

C nomomsto «xputepus [Tupcona» npu yposse 3HaunMoctu o = 0,05 npoBepuTh MpaBaononooune
TUIIOTE3bl O HOPMAJIbHOM PACHPEACICHUH POCTa CTYICHTOB.

Bapuanr 2.

Ha sx3ameHe 1o HEKOTOpOMY IpeaMeTy 3K3aMEHATOp 3a/1aeT CTYIEHTY TOJIBKO OJMH BOIIPOC IO
onHoM u3 4 yacrelt kypca. 13 100 cTtyneHToB 26 nony4usiv BOIpoc MO nepBoi yactu, 32 — no BTOpou, 17
— I10 TPEThEMN, OCTAJIBLHBIE — 10 YETBEPTOM.
MOoXHO JTU 110 3TUM pe3yJibTaTaM MPHUHATH TUIIOTE3y O PABHOMEPHOM 3aKOHE paclpe/ieleHus, TO
€CTb, YTO IJIS1 IPUIIEIIETO HA SK3aMEH UMEETCs OAMHAKOBAsl BEPOSTHOCTD IOIyYUTh BOIPOC MO JHOO0M

n3 deTeipex dacteit? [lpunars a = 0,05.

Bapuanr 3.




IIpu yposue 3naunmoctu @ = 0,01 mpoBepUTH TUIIOTE3y O MOKA3aTEIILHOM 3aKOHE paclpeaeeHuUs
npusHaka X reHepaibHOM COBOKYITHOCTH 110 BHIOOPKE, JaHHBIE KOTOPOU NMPUBEACHBI B TAOJIHIIC:

X; 3,0-3,6 | 3,642 | 4248 | 4854 | 5460 | 6,0-6,6 | 6,6-7,2
n; 43 35 22 15 8 5 2

Bapuanr 4.

®upMma ¢ IEIpl0 YCTAHOBJCHMS H3BECTHOCTH €€ MNPOAYKIMH ompocuia B KaxzaoMm uz 100
HaCeJeHHbIX MyHKTOB 1o 20 4enoBek. Pacnipenencnue uncna X, HE3HAKOMBIX ¢ MPOAYKLIUEH (DUPMBL,
TaKOBO:

X; 0 1 2 3 4 5
YHCIIO TyHKTOB 65 20 10 3 1

MoxxHo 51 pu 5%-HOM ypOBHE 3HAYMMOCTH CUMTATh, YTO YMCIO HE3HAKOMBIX C MPOIYKIHEH
¢upmbl moranHsIeTcs 3akony [lyaccona?

Bapmuanr S.
Nmerotes crnenyromnye JaHHbIE O 3aCOPEHHOCTH NapTHH CEMSH KJIeBepa CEMEHaMU COp HAKOB:

Uwmcno ceMsiH B OIHOM 1Tpobe,
Xi

Yucno npob, n; 405|366 | 175 (40 | 8 | 4|2 | 1000

0|11 2 |3]4|5|]6] X

Ha yposne 3naunmoctu a = 0,05 npoBepUTh TMIOTE3y O TOM, YTO CilydyaiiHas BeiluyuHa X —
4HCIIO CEMSH COPHSAKOB — pachpesenena 1o 3akony Ilyaccona, ucrons3ys kpurepuii y>-Ilupcona.

Bapuanur 6.

W3 Gombioit mapTum 1Mo cxeme ciy4yaifHON MOBTOPHOH BEIOOpKH ObLTO MpoBepeHo 150 m3menwii ¢
LENbI0 OMNpEeJeNieHUs] MPOLEHTa BIAXHOCTH JAPEBECHUHBI, M3 KOTOPOH M3rOTOBIEHBI STH W3/AEIHSL.
[Tomyuens! cienyromniyie pe3ynbTaThl:

[IpoueHT BIaxHOCTH,
Xi
Yucno u3nenuu, n; 8 42 51 37 12

11-13113-15|15-17|17-19|19-21

Ha yposue 3nHaumMoctu 0,05 mpoBEepUTH THIIOTE3y O HOPMAJIBHOM 3aKOHE paclpeleseHUs
npusHaka (cnyyaiiHoi Benmuunnbl) X, ucnons3sys - [lupcona.

Bapuanr 7.
Pacnipenenenne 200 snementoB (YCTPOMCTB) MO BpeMEHHM O€30TKa3HOM paboThl (B yacax)
MIPECTaBJICHO B TaOJHIIE:

X 0-5 5-10 10-15 15-20 20-25 25-30
n; 133 45 15 4 2 1

Ha ypoBue 3naummocti 0,05 mpoBepuTh THIIOTE3y O MOKA3aTeIbHOM 3aKOHE paclpeeliCHHs
npu3HaKa (ClyJaiiHol BenuunHbl) X, UCnonb3ys x” - [TupcoHa.

Bapuanr 8.
X — MecsuHblit 10X0j1 sKkuTeNs perdona (B py6.); n = 1000 (xuTenei).
X; menee 500 | 500-1000 | 1000-1500 | 1500-2000 | 2000-2500 | cBbime 2500
n; 58 96 239 328 147 132

Ha yposue 3maummoctu 0,05 mpoBepuTH TUIOTE3y O HOPMAIBFHOM 3aKOHE pacIpeleNeHus
npusHaka (CryJaiiHoi Benmmuunbl) X, ucnons3sys - - [lupcona.

Bapunanrt 9.
X — y70# KOpOB Ha MOJIOUHOM (epMe 3a JTaKTarmoHHBIH nepuos (B 11); n = 100 (kopoB).



4-6 | 6-8 10-12 | 12-14 ]| 14-16| 16-18 | 18-20| 20-22 | 22-24| 24-26

i 1 3 11 15 20 14 12 10 6 2

Ha yposue 3maunmmoctu 0,05 mpoBepuTH TUIOTE3y O HOPMAJIBHOM 3aKOHE pacIpeleNeHus
npu3Haka (ClyJaiiHoN BenuunHsl) X, UCHonb3ys ” - [TupcoHa.

Bapuant 10.

[Ipu mMaccoBbIX cTpenbOax M3 MyLIEK IUIS OJMHAKOBBIX OOLIMX YCIOBHH OBbLIH 3a)MKCHPOBAHBI
MTPOIOJIbHBIC OIIMOKY (M) IMONAIaHusl CHAPSIOB B 1ICIIb:

Ha

|(-40:-30)[(-30:-20)| (-20:-10)|(-10;0)| (0;10)| (10;20)|20:30)| (30;40)| (40:50)| (50; 60)

n

4 5 11 24 39 31 28 9 5 4

i
ypoBHe 3HaunmMocTH 0,05 mpoBepHUTH THUNOTE3y O HOPMAJIBHOM 3aKOHE paclpelefieHHs IMpHU3HaKa
(ciyuaiinoii Benmuunbl) L, ucnons3sys y° - [lupcona.

3apaua 5. DneMEHTHI IUCIIEPCUOHHOTO aHAIIN3A.

Bapuanr 1.

B memarornyeckoM SKCIEPUMEHTE YIaCTBOBAIH TPH TPYHIBI CTymIeHTOB 1Mo 10 demoBek B Kakmoit. B
rpynmnax OPUMEHWIH Pa3iIn4yHble METOAbl OOy4eHUs: B MEpBOH — TpaguuuoHHeld (Fi), BO BTOpOH —
OCHOBaHHBIN Ha KOMITBIOTEPHBIX TEXHONOTHX (F2), B TPEThEH — METO/, MHUPOKO UCIIONIB3YIOMINH 3a1aHUS
JUTS CAMOCTOSTENbHOMN paboThl (F3).

3HaHMA OLIEHUBAJIMCH TI0 IECATHOAIIBHOM CHCTEME.

Pesynpratel ax3ameHOB 3amaHbl Tabmuieidt, F; — ypoBeHb (hakTopa X; — OILEHKA i-TO ydYallerocs
oOyuaromierocs o metoauke Fj.

i 1 2 3 4 5 6 7 8 9 10
VYposens | Fi 7 5 6 4 6 7 8 6 5 7
dakropa | F, 9 8 10 8 7 10 10 9 7 6
F; F; 6 7 6 6 9 5 7 8 7 8

TpeOyercs caenarh 3aKIIOUYEHHE O TOM, 3HAYMMO JIM BIUSHHE METOJa TpENojaBaHUs, NMPHUHSAB 3a
ypoBeHb 3HauuMOCTH @ = 0.05.

Bapmuanr 2.

B Tabmume mnoka3zaHbl pe3ysbTAaThl KOHKYPCHOTO COPTOUCHBITAHUS KyJabTyp (YposkailHOCTH B

HCHTHEpAax € ra), npuicm Ka)K bl COPT UCIIBITBIBAJICA HA YETBIPEX YUACTKAX!

YpoxxaliHOCTb
Copr 1 2 3 4
1 42,4 37,4 40,7 38,2
2 52,5 50,1 53,8 50,7
3 52,3 53,0 51,4 53,6

IIpu ypoBHE 3HaUMMOCTH

YpOXailHOCTb.

Bapuanr 3.

0.05 ycTaHOBHTBH CYyIIECTBEHHOCTh BIMSIHUS (akTopa (copra) Ha




Boisicauts Ha ypoBHe 3HaunMocTH a = 0.05 3aBHCHUT 1M YypOXalHOCTH CEIhCKOXO3SHCTBEHHOM

KyJbTyphl (B IIEHTHEpPaX ¢ Ta) OT TEXHOJOTMM OOpa0OTKU IMOYBHI MO pPe3ysibTaTaM, NPUBEICHHBIM B

TadmIe:
Homep TexHoI0rNHI Tomet
1 2 3 4 5 6
1 140 [141 [140 141 [142 145
2 150 (149 [150 147
3 147 [147 145 150 ]150
4 144 147 142 |146
Bapmuanr 4.

Brusicautb, Ha ypoBHe 3HaumMoctu a = 0,05, Biuser 1M 0o0beM pexiaMbl Ha OO0BEMBI MPOAAK
HEKOTOporo Tosapa. JlaHHble TpuBeneHbl B Tabnuie (yKa3aHbl 3HAYCHHsI KOJIMYECTBEHHOTO (akTopa —
o0bema Mpojax, B MUITHOHAX pyOIeit).

Tun pexitambr Howmep roga HadmoneHms
1 2 3 4 5 6
A 6,583 7,708 9,359 6,883 7,027 8,174
B 7,016 7,717 9,614 7,353 9,254 8,426
C 4,233 5,909 8,165 7,664 3,310
D 8,132 8,386 7,011 6,569
Bapuanr 5.

HmMmerotcsa JaHHBIC O 3apa60THoﬁ miaTe pa6OTHI/IKOB (1)I/IpMBI C pa3jiIndYHbIM YPOBHEM 06pa3OBaHI/I$IZ

1 2 3 4 5 6 7 8 9 10 11 12
Beicmee 36 37 39 42 44 45 47 48 50 52 57 58

Cpennee
cnenuaJLHO 13 17 23 27 30 32 34 35
e
Ha ypoBue 3naumMoctt @ = 0,05 BBISBUTH BIHSHHE YypPOBHS 00pa3oBaHMs PAOOTHHKOB Ha

3apaboTHYIO mary (Thic. pyo.).

Bapuanr 6.

[IpaBnenue ¢upMbl pemiaer H3YYUTh PE3YJIbTATbl MPOIBMXKEHHS Ha KHIDKHBIA PBIHOK HAay4YHOM
JUTEPATYpHI, C eTbI0 Yero ObUIM BBLICIEHBI: TPYIINa MIPOJABIOB, HE HMEIOIIUX ONbITa PaOdOTHI; TpyIIa,
KOTOpast IMeJa CTax paboTel 1-3 rona, u rpymnma pabOTHHUKOB CO cTaxkeM Oonee 3-X net. Pe3ymbraTsl nx
paboThl IpUBENICHEI B TAa0JIHMIIE:

Kosn4yecTBo npoaanHoii HAYYHOI JTUTEPaTYPBhI, IUT. (B CPEIHEM 32 MECSIL)

BapuanTsl Homepa mecsines
onbITa 1 2 3 4 5
I rpynna 347 | 331 | 335 | 333 | 327
II rpynna 373 | 379 | 366 | 345 | 349
III rpynna 395 | 383 | 388 | 357 | 362

Ha yposue 3naunmoctn @ = 0,05 BBIBUTH BIHSHHUE OINMBITa PAaOOTHUKOB Ha KONWYECTBO MPOAAHHOU
Hay4YHOI TUTEpaTyphl.

Bapmuanr 7.

UccnenoBanus npousBoautensHOCTH Tpyaa (%) npu 4 ypoBHsIX (akropa — cTaka paboThl — CBEIAECHBI
B TAOIHITY:



Yporuu ¢akropa
F, F, F; F,

Homep ucnbiTanus i

1 138 141 145 148
2 138 142 147 151
3 142 144 140 -
4 142 145 - -
MeTronoM AMCHEPCHOHHOTO aHalIW3a TMPH  YPOBHE
3HagnMocT o = 0,05 TmpoBepuTH THUIIOTE3y O BIUSHHUH rl—;;rszl 1 2 3
cTaka padOTHl Ha IPOU3BOAUTEIBHOCTD TPY/A. 304 | 272 | 223
Bapuanr 8. 268 | 264 184
Jiis  TpoBepKM BIMAHUSA TPOMKOCTH CHTHajla Ha Pesynbrats 272 | 256 | 209
CKOPOCTh PEAKIIMU CIy4YalHBIM 00pa3oM oToOpamu 3 M3MEePCHHUI 262 | 269 183
283 | 285
IPYIIIBI UCIIBITYEMBIX.
Py Y 247

[lepBoii Tpymme (5 4YemoBEeK) MPEIbSIBISLIN 3BYKOBOM
curnan B 10 nb, BTOopoii (6 wenosek) — 30 ab, Tperbeit (4 yemoBeka) — 50 nb. Y HCHBITYyeMBIX Ka)XIOi
IpyIbl PUKCUPOBATIH BPEMS PEAKLIUH B MIJUIUCCKYHAAX.

MeTtonoM IUCIIEPCHOHHOTO aHalW3a MpHu ypoBHE 3HauuMmocTd a = 0,05 mpoBepuTh rumoresy o
BJIMSIHUM I'POMKOCTH CHUTHaJIa Ha CKOPOCTh PEaKLHH.

Bapuanr 9.

I/I3yan100L pa3an4ue B NIPOAYKTUBHOCTHU BOCIPOU3BECACHHUA OAHOT'O U TOT'O K€ MaT€pHraia TPEX IpyIiIl
WCIBITYeMBIX (IO 5 4YeJOBEK), pa3MyarolMIMXCs YCIOBHAMHU TIPEABABICHHS JTOTO Marepuaia s
3armomMuHaHuUs. Pe3ynbTaTel 00cie10BaHNs IPUBEIEHBI B TaONIHUIIE.

Ne Yciaosue 1 YciaoBue 2 YciaoBue 3
1 5 8 11

2 4 7 9

3 3 6 7

4 6 9 10

5 7 5 8

Ha yposHze 3naunmoctu a = 0,05 mpoBEpUTH TUIIOTE3Y O TOM, YTO MPOJYKTUBHOCTH BOCIIPON3BEACHUS
MaTepHasa 3aBUCHUT OT YCIOBHM €ro MpeabsIBICHNUS.

Bapuant 10.
NmeroTcss maHHBIE O BO3PACTHBIX MapaMeTpax ydWTeNed, aJMHHHCTPAUH M OOCITYKHBAO LLETO

nepcoHalia MKOJI:

VYuutens | Aomunuctpaun | OOCmyXUBaIOIMIMK IepcoHa
s
24 59 34
27 35 29
26 29 35
50 40 31
48 39 40
40 59 45
56

TpeOyercsi crmenarh 3aKiIOUYeHHE O TOM, 3HAYMMO JIM BIWsSHUE Npodeccnn Ha CpemHUil BO3PAcT,
MIPUHAB 32 YpOBEHb 3HAYMMOCTH ¢ = 0.05.
3apmaua 6. CpencrBamm Excel ¢ ucmonp3oBanmeM Mmactepa (yHKIIMH, MacTepa AuarpamMMm M
HAJICTPOWKH «AHQJIN3 AAaHHBIX» IO HWHAMBUAYAJbHOMY 3aJaHHIO IIOCTPOUTH ypaBHEHHE JMHEHHOMN
napHoi perpeccuu y, = by + bix.



Ha ypoBHze 3naunmoctn a = 0,05 oLleHUTh MOZIENH U TapaMETPhI YPABHEHHUS PETPECCUU.

Bapuanm
x99 8 48 109 |83 |46 |[145]13,2| 83 | 4,2
I y| 48|31 |59 |48 (45]29|09 | 1,7 3,4 ]| 6,6
x| 31 10 5 1,8 | 0,1 42|29 |-1,6|46 | 3
2 y|-02]10,6] -0,3 |92 | 6 1,9 133 |-19|11,3| 5,9
x| 99 (41|52 |71 41 |-1,3132|12,1| 56| 3
3 yl| 56|41 12,1 |31 |53 |24 18728 |98 | 7
x| 09 (103 12 [ 44| 6 |134|-55|21,3] 7,1 |-3,8
4 y| 7,6 1 14 (9398 | 1,1 | 14 |-1,1 |-1,6 | 11,6
x| 149 |16,6 | 22,5 | 24,5 | 25 |27,4|27,7|30,7|33,3|42,6
3 y| 88192125 |13,4]20,6|19,5|13,2|159|11,7]26,8
x| 5641|121 (3,1 |53 |24 /|18,77|28 |98 | 7
6 y|1 091103 12 |44 | 6 |13,4|-55(213| 7,1 |-3.8
x| 09 (103 12 [ 44| 6 |134|-55|21,3] 7,1 |-3,8
7 y| 7,6 1 14 193|198 1,1 | 14 |-1,1 |-1,6|11,6
x| 48 31|59 |48 452909 ]| 1,734 6,6
8 yl| 31 10 5 L8 10,1 |42|29 |-1,6|46 | 3
9 x| 762410897 (12,0 0,1 | 9,1 |25,1]13,621,9
y| 1,1 |52 0,7 [323] 8,0 (349|-2,7|119]|-2,8| 7,6
; x | 149]16,6 | 12,5 |24,5| 25 |17,4|27,7|30,7 | 33,3 |42,2
’ y |88 192|125 |13,4]20,619,5|13,2|159|11,7|26,8

Hepeqenb BOIIPOCOB AJIfl ITOATOTOBKHU K 3a4Y€Ty U KOMIIVIEKCHOMY 3K3aMECHY

A

8.

9.

10.
11.
12.
13.
14.
15.

16.
17.

AKCHMOMAaTH4eCKOE TOCTPOEHUE TEOPUH BEPOSTHOCTEH.
3amaun 1 OCHOBHEIC ITOHATHS CTaTUCTUKH.
Br160pouHbIil MeTO.
I'enepanbHast COBOKYITHOCTh M BBIOOPKA,

BapuanuoHHbIl psil, 4aCTOTBI U YaCTOCTH,

HpOCTBIe 1 MHTCPBAJIBHBIC CTATUCTUYCCKHUEC PAbI,

[Tonuron yacToT (4acTocTeil), KyMyJssTa, THCTOrpaMMa, SMIUpUYecKas QyHKIHS

pacnpeneneHusl.
YucnoBble XapaKTepUCTUKU BBIOOPOYHOTO pacIpeeNIeHH .
ITonsiTHE 00 OLIEHKE MapaMeTPOB.

XapaKkTepUCTUKH OLICHOK.

MeTOI[BI HaXO0XACHUA OLICHOK: METOA MOMCHTOB, METOA MaKCUMAaJIbHOI'O
npa13;10no;1061/1$[, MCTOJ HAMMCHBIINX KBAJIPATOB.

OreHKa napaMeTpoB TeHePAIbHON COBOKYITHOCTH TI0 COOCTBEHHO-CITy4aifHON BBEIOOPKE
[ToHsiTHE 00 MHTEPBAILHON OLIEHKE MMapaMeTPOB.

JloBepuTtenbHas BEpOSATHOCTD U JOBEPUTEIbHBIN MHTEPBAJL.

[TocTpoenue 1OBEpUTEIHLHOTO MHTEPBAIA [0 YMEPEHHO OOJIBIIUM BHIOOPKAM.

OreHKa XapaKTepUCTUK T'eHepalbHOM COBOKYITHOCTH 110 Mol BBIOOPKE.
[TpyuHIMI TPaKTUYECKON YBEPEHHOCTH.




18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.

[TonATHE CTaTUCTUYECKON TMITOTE3bI.

OO11ast cxema NPOBEPKH CTATUCTUUECKON THITOTE3bI.

[IpoBepka rumores 0 paBeHCTBE CPEAHUX JBYX COBOKYITHOCTEH.
Hcknrouenne rpyObIx ommOoK HaOMOACHUH.

ITpoBepka runore3 o paBeHCTBE AUCIEPCHH JBYX COBOKYITHOCTEH.
[IpoBepka rumore3 0 paBeHCTBE JI0JICH MPU3HAKa B ABYX U 00Jiee COBOKYITHOCTSIX.
[TapameTpuueckue u HeapaMeTpUIECKHEe KPUTEPHH.

[TpoBepka runore3 o 3aKOHE pacHpeneIeHHs BEIOOPKH.

[IpoBepka runore3 00 OJHOPOAHOCTU BBIOOPOK.

OnHO(aKTOPHBIN AUCTIEPCUOHHBIN aHAIH3.

MexrpynmnoBast 1 BHyTpH IpyIIIOBas BApHaLuu

[TonsaTHE O NBYX(PaKTOPHOM JAUCTIEPCUOHHOM aHATIN3E
OyHKIMOHAIbHAS, CTATUCTUYECKAs U KOPPESLHOHHAs 3aBUCUMOCTH.
JIuneitnas mapHas perpeccusi.

Koappumment xoppensium.

KoppensiinonHoe OTHOIIEHHE U MHJIEKC KOPPEIISALHH.

KoaddunueHnt nerepMuHarimm.

WuTepBanbHas orieHKa (pyHKIMN PEerpeccuu

[IpoBepka 3HAUMMOCTH YpaBHEHUS PErPECCHU.

WHTepBanpHas OLleHKa TapaMeTpoB MapHO Mozenu

[TonsATHE O MHOKECTBEHHOM PETPECCHOHHOM aHAIN3€ M MHOTOMEPHOM

KOpPCIEINUOHHOM aHAJIN3EC.

MHOeCTBEHHBIN U YaCTHBIA KO3(PPUIIMEHTHI KOPPESIINH.

HpI/IMepLI TEeCTOBBIX 3aJaHUH M0 TUCHUILINHE «MaTeMaTH4ecKas CTaTUCTHKA»

AJISl MOATOTOBKHM K KOMILVIEKCHOMY 3K3aMCHY

[Tocrasbre M060M 3HAK
3ananue B KBa/IpaTe IIPOTUB
[MPpaBHUJIBHOI'O OTBETa

1. Ecim oy — TouHOe 3Hauenue mna-| 1) D(a) — min []
paMeTpa TeHepaJbHONH COBOKYIIHOCTH, | 2) O = 0 [
o — TOuevHasl OlleHKa aToro napamert-|3) M(a) = oy []
pa, To TpeboBaHUe HeECMEIeHHOCTH 4) a —= 0 ]
OI[EHKU MaTeMaTU4YeCKU 3alliChIBaeTCs
B BUJIE...

2. dBnsorest i BeiGopouHast cpen- | 1) U ta u apyras ]
HsIS X ¥ BIOOPOYHAS juiciiepenst o- ue- | 2) Hu ta Hu apyras L]
CMeIeHHBIME TOYeYHBIMU olleHKamu re- | 3) Tombko x L]
HepaJIbHOI cpejneiil Xy u renepasnbHoii | 4) Tonabko o2 [
JUCTIePCUn O'é COOTBETCTBEHHO?




3. 3 reHepanabHOil coBOKynHocTH 1) 12 L]
u3BJiedeHa BpIOOpKaA oObeMa 7 = 40, mo- | 2) 11 1
JINTOH YacTOT KOTOPOIl UMEeT B/ 3) 10 ]

4) 40 O]
; 12 ::3 /.i X
Torya yuc/io BapuaHT x; = 4 B BbIOOPKE
paBHO...

4. Moja BapualmoHHoro psifia 4, 5, 1) 7 0 2)4 1
7,7,8,9 paBHa... 3) 40 [0 4)9 O

5. ITo BeiGoOpke ob6bema n = 100 mmo- | 1) 13 O
CTPOEHa TUCTOrPaMMa 4acTOT 2) 63 O

3) 14 [l
4) 12 [l
Torpa 3Hauenue a paBHo...

6. IIpoBeneno yernipe usmepenwus | 1) 5 O
(6e3 cucrteMaTUYECKUX OIIMOOK ) HEKOTO- | 2) 5,5 O
poii ciyvaiiHoil BestmauHbl (B MM): 2; 3;|3) 5,25 O
6; 9. Torna HecMellleHHas OlleHKa MaTe- |4) 6 ]
MaTUYECKOTO OKU/IaHUs PaBHA...

7. B pesysibrare usmepenuii Heko- | 1) 3 O
TOpoi (husuueckoit BeanuuHbl OgHUM |2) 0 Wl
npudbopoM (6e3 crucTeMaTuyecKux omu- | 3) 8 O
OOK) TOJIy4eHbl CJeLyolie pesyJibra- |4) 4 L]
Thl (B MM): 11; 13; 15. Torma necmenieH-

Hasi OIleHKA JIUCHEPCUM U3MepPeHUN
paBHa...

8. /lana BbiOOpKa oObema n. Eciu | 1) He uamenuTcs ]
3HaUYeHUe MPU3HAKaA Y KaXK/0ro 3JeMeH- | 2) YMEeHbIIUTCS
Ta BbIOOPKU YMEHBIIUTh B 8 pas, TO BbI- B 64 paza L]

OOpouHast JUCIIEPCHSL...

3) ymenbinurcst B 8 pas [
4) yBesimuntes B 8 pa3z [




9. Toueunas onenka matemartuue- | 1) (11,8;12,8) Il
CKOTO OXKH/lalus HopMasibioro pacmpe- | 2) (13; 14,6) Wl
nenenus: paHa 13. Torma ero untep-|3) (11,6; 13) Wl
BaJIbHasl OlleHKa MOKET UMeTb BUL... 4) (11,8; 14,2) Wl

10. BepositHocth omubku 1-ro poxa | 1) momiHocTs Kputepus [
IIPH [IPOBEPKE CTaTUCTUYECKUX IUIoTe3 | 2) cTenenb cBoOoabr [
Ha3bIBAETCH... 3) ypoBeHb 3HaunMocTu [

4) cratucTuka Kpurepus [

11. BepostHocTts HezonyieHus omub- | 1) MomHocTs kputepus [
KU 2-T0 POJia IPH MPOBEPKe cTaThucThue- | 2) crernedb cBoOOAb [
CKUX TMIIOTE3 Ha3bIBAETCA... 3) ypoBenb 3HaunmMoctu [

4) cratuctuka Kkpurepus [

12. Eciin ocnoBHas runore3a umeet (1) Hi:a 2 13 O
BujL Hy: a = 13, To koukypupyioueit mo- | 2) Hi: a # 13 [
JKeT ObITh THIIOTE3A... 3YHi:a<13 []

4YyH;:a <23 O

13. Beibopounoe ypasHenue mapuoii | 1) 0,5 O]
perpeccun umeer Bug y = 2,8 + 0,8x,|2) 3,36 Wl
cpe/lHeKBa/[paTUiecKue OTKJIOHEeHUs pas- | 3) 5,12 Wl
Hbl 6, = 2, 6, = 3,2. Torna koacpurment | 4) —0,5 Wl
KOpPpeJISilINU PaBeH...

14. BeibopouHoe ypaBHeHue mapHoii | 1) 1 O
perpeccun umeer Buj y = 4,2 — 0,6x,|2) 0,36 ]
CpelHeKBaIpaTUuecKre OTKJI0OHeHus pas- | 3) —1,44 ]
Hbl 6, = 2, 6, = 1,2. Torna koapduiment [ 4) —1 ]

KOPPEeJISIIUU PaBeH...

IIIxaxa oneHBaHuA.

VYenemHocTh yCBOEHMS AMCHMILIMHBL «MaremaThuueckas CTAaTHCTHKa» XapaKTEepHU3YyeTcCs
Ka4eCTBEHHON OIICHKOW C(OPMUPOBAHHOCTH KOMIICTCHIIMM, BKIIFOUAIOMIETO COBOKYITHOCTH
KpUTEpHEB MX OCBOcHHUs. KauecTBeHHas oleHKa MoxeT ObITh BbelpakeHa (Tabmuma 3): B
MIPOLIEHTHOM OTHOUIEHUH KaueCTBa YCBOCHHs MPOrPaMMbl, OTMETKON B MATUOAIIILHON IIIKAJe, B

PEUTUHIOBOH LIKAJIE.

Tabmumna 3.
KauecTtBo ocBOCHUS OtmMeTKa B HpuOHeHTHaﬂ
N (petiTuHTOBAS)
JTUCTIATITAHBI 5-0armTpHOM mIKae

IKana

90 - 100% «OTIUYHOY / «5» 91-100 %

66 - 89% «XOPOIIOY /«4» 76-90 %
50-65% «YIIOBJICTBOPHUTEIBHOY / «3» 56-75 %
menbIe 50% «HEYIIOBIIETBOPUTEIHLHOY /«2» 0-55 %




4.4. Metogu4yeckne MaTepuaJibl, onpeae/siiomme npouexypbl OLeHUBAHUS 3HAHM,
YMeHM i, HABBIKOB M (WJIN) ONbITA AeATeJIbHOCTH, XapaKTEePU3YIOLIUX 3Tanbl GopMUpOBa-

HHUA KOMIIETE€HIIUH

Bce ucnonb3yeMbie BHIIBI KOHTPOJIBHO-OIICHOUHBIX cpeAcTB (Tabmuiia 4) mo AUCHUIUIMHE
«MaremMaTnyeckass CTAaTUCTUKA» OIEHWUBAIOTCSA B BHUIE OTMETKH B IIATHOAJUILHOW IIKAJIE WA
mkaje "3adet" - "He3auer".

Tabmuua 4.
HaumenoBanue [IpencraBnenue
KOHTPOJIbHO- Kparkas xapakTepucTHKa KOHTPOJIbHO- KOHTPOIBHO- HIkana
OLCHOIHOTO OLICHOYHOTO CPEICTBA OLCHOTHOrO OLICHKH
CpeacTBa cpeacTsa
N Bomnpocsr mis
CpenctBo MpoBepKH 3HAHUI ISt OTmeTKa B
OTIpoca Ha JISKIHAX .
Ompoc peLIeHus 3a/1a4 ONPEAEICHHOTO TUIIA IO 5-0annpHON
Y TMPAKTUIECKUX
TeMe LIKaje
3aHATHAX
. 3amanus A OTMmeTKa B
CpencTBo MPOBEPKH YMEHUHN PEIICHUS .
Pemenue 3anau paboTsl B 5-6amnpHON
3a7a4 ONpPeNesICHHOrO THIIA 110 TeME
AyJMTOPHHU U JIOMa IKaJIe
Kommnekr
. OtmeTka B
PacuetHo- CpencTBo MpoBepKU YMEHUH PEILCHUS KOHTPOJIbHBIX S GATIBHOMN
rpaduyeckas padoTa 3aJa4 1o AUCIUTUINHE 3aJIaHui 10 LiKaste
BapuaHTaM
. Kommnnekr
CpencTBo MpoBepKH YMEHUH IPUMEHSTD BOMPOCOB LTSt OtmeTka
3auer [IOJIy4E€HHBIE 3HAHUS I PELICHUS 3a1a4 p "3auer" -
" " MOJTOTOBKH K " "
o 610Ky "CraTrcTHKa He3a4ueT
3a4eTy
o Kommnnekr
. CpencTBo MpoBepKH YMEHUH IPUMEHSTD . | OrmerkaB
KommekcHbIH TECTOBBIX 3aJaHUI N
MOJy4EHHbIE 3HAHUS ISl pEICHHS 3a1ad 5-0annpHON
9K3aMeH " w | A7 MOATOTOBKH K
1o MOAYJIO "MaTeMaTnka u CTaTHCTHKA IKaje
9K3aMeHy
OueHuBaHre OOYyYarOMIMXCSI B TPOIECCE IMOATATHOTO OCBOCHHUS HWMHU KOMIICTCHIIHM,

dbopmMHpyeMbIX AUCUUIUIMHOW «Marematndeckass CTaTUCTHKa» MOXET OCYIIECTBIATBCA C
WCTIOJIb30BaHUEM OaJUTbHO-PEUTHHTOBOM CHCTEMBI.
B sToM ciydae peHTHHIoBas OLEHKAa IO JUCHMIUIMHE «Maremarnyeckas CTaTUCTHKa» B

cemectpe opMupyeTcs 0

100-6anmapHOM IIKajme CKIaABIBACTCS W3 TEKYHIUX OIEHOK

MOCEIIAeMOCTH 3aHATHI, aKTUBHOCTH Ha MPAKTUYECKUX 3aHSATHUSX, BHIMOIHEHHBIX JOMAIIHUX U
KOHTPOJIbHOM paboT. Tekymuii KOHTPOJIb OIICHUBAETCSl MHTEpBaioM 10 30 OaioB, a UTOTOBBII

— 110 70 6aiu1oB.

[Tomy4eHHBIN TAaKUM 00pa30M PEUTHHT MEPECUUTHIBACTCS (B COOTBETCTBUU C TPEOOBAHUIMU
K 3HaHHUSIM) B TPAJUIMOHHYIO LKAy OLEHOK, BHICTABISIEMbIX B BEIOMOCTh U 3aUETHYIO KHHXKKY,

cleTyonmM 00pazom:

Tabmuua 5.
banabl
PEUTUHIOBOM Ounenka TpeGoBaHus Kk 3HAHUAM
oLleHKH, %0
91-100 5, «omauunoy OrneHka «OTIIMYHO» BBICTABIISIETCS CTYACHTY, €CIH OH TIIyOOKO H

[IPOYHO YCBOWJI MPOrpaMMHBI Marepuaj, HCUYEpPIBIBAIOILIE,
MIOCJIEZIOBAaTENBHO, YETKO M JIOTHUECKH CTPOWHO €ro M3jaraeT ero
Ha 3aHATHU, YMEET TECHO YBS3bIBATH TEOPHUIO0 C MPAKTUKOM,
CBOOOJTHO CHpaBisieTcs C 3aJadaMy, BOMPOCAMHU M JIPYTHMHU
BHJaMH TPUMEHEHHs 3HaHUM, TPUUYEM HE 3aTPYIHIETCS C OTBETOM




Opyd  BUAOM3MEHEHHWH 3aJaHdid, TPaBWIBHO OOOCHOBBIBAET
MPUHATOE pelIeHue. BBINONHMI KOHTPONIBHYIO paboTy Ha OLCHKY
HE MEHee 4eM Ha "xopouo".

VY4eGHble JOCTHKEHUSI B CEMECTPOBBII MEpUo U pe3ysbTaTaMu
PYOEXKHOTO KOHTPOJISI IEMOHCTPUPYIOT BBHICOKYIO CTEIIEHb OBJIAJIC-
HUSI IPOIPaMMHBIM MaTepHAIIOM.

OrneHKa «XOpOLIO» BBHICTABJISETCS CTYACHTY, €CIIM OH TBEPIO
3HAaeT MaTepual, I'PpaMOTHO U II0 CYIIECTBY H3JIaracr €ro, He
JIOTTyCKasl CYyIECTBEHHBIX HETOYHOCTEM B OTBETE Ha BOIPOCHI,
MIPaBUIBHO NPUMEHSET TEOPETUUYECKHUE MOJIOKEHHSI IPH PEIICHUH
MPaKTHYECKUX BOMPOCOB M 33/a4, BIaJ€EeT HEOOXOANMBIMHU
HaBbIKaMH M NIPHEMaMH UX BBITIOTHEHUS. BBINOIHIII KOHTPOIBHYIO
paboty Ha o1eHKy "Xopoo".

Y4ebHble AOCTKEHHS B CEMECTPOBBIN MEpPHOJ M pe3yibTaTaMu
PYOEKHOTO KOHTPOJISL JEMOHCTPUPYIOT XOPOILYIO CTEHEHb OBJIAJie-
HHSL IPOrPaMMHBIM MaTepHAIOM.

76-90 4, «xopouwio»

O1eHKa «yHOBIETBOPUTEIBHO» BBICTABISIETCS] CTYACHTY, €CII OH
UMeeT 3HAaHUSA TOJIbKO OCHOBHOI'O MaTepuasa, HO He YCBOMJ €ro
JeTanei, JOMyCKaeT HETOYHOCTH, HEAOCTaTOYHO IpaBUIIbHBIC
(OpMyIMPOBKH, HAPYLICHHS JIOTHYECKOM IOCIIENOBATEIILHOCTH B
H3JI0KEHUH [IPOTPaMMHOIO MarepHuasa, MCIBITHIBACT 3aTPyIHEHUS
IIpY pPEUIeHUH TMPAKTHUECKUX 3ajad. BBIMOTHMI KOHTPOJIBHYIO
paboTy Ha OLeHKY "yIOBIETBOPUTENHHO" .

Y4eOHble TOCTM)KEHHS B CEMECTPOBBIM MEPHUOI U Pe3yjbTaTaMU
PYOEXKHOTO KOHTPOJIS IEMOHCTPUPYIOT AOCTATOYHYIO (YIOBJIETBO-
PHUTEIBHYIO) CTENICHb OBJIA/ICHHUS IPOTrPaMMHBIM MaTEPUAJIOM.

3)
56-75 «y00611emeopu-
menbHO»

OneHka «HEYIOBIETBOPUTEIBHO)» BBICTABIAETCS CTYIEHTY,
KOTOPBIM HE 3HAET 3HAYNTENBHOM YaCTH MPOrpaMMHOT0 MaTepraia,
JIOMTYCKAeT CYIIECTBCHHbIC OLIMOKH, HEYBEPEHHO, € OONbIIUMHU
3aTpyOHCHHUSMHM pellaeT NpakThyeckue 3amadn. Kak mpasuio,
2, OLIEHKA «HEYJOBJICTBOPUTEILHO» CTABUTCS CTYICHTaM, KOTOPbIE HE
0-55 «HEY0061emeopu- | MOTYT MPOAOJDKUTH OOydeHue 0e3 IOMOJHUTEIBHBIX 3aHATHH 10
MenbHO» COOTBETCTBYIOIIEH NUCIUILINHE. BIMONMHNUI KOHTPOIbHYIO paboTy
Ha OLICHKY '"HEYJOBIETBOPUTEIBHO".

Y4eOHble TOCTH)KEHHSI B CEMECTPOBBIN MEPUO U Pe3yIbTaTaMU
PYOEXKHOTO KOHTPOJSI IEMOHCTPHPOBANIN HE BBICOKYIO CTCICHb
OBJIaJICHHS IPOTPaMMHBIM MaTepUaJIOM IO MUHUMAaJIbHOM IIJTaHKe.

B cayuae mponmycka  3amamuu  ob6yuarwuics — IuUKeuoupyem - 00paszo8asuiyiocs
3A00IHCEHHOCMb 8 CPOKU, YCIMAHABIUBAEMbLE NO 002080PEHHOCMU C NPEeno0asamenem.

5. MeToguyecKkue yKa3aHus il 00yYAOIIUXCS 110 OCBOCHUIO TMCUUIIMHBI

[lenp MeTOAMYECKMX peKOMEHJAlMi - 00ecmedyuTh CTYIEHTY ONTHUMAaJbHYIO
OpPraHM3AIMI0 TPOIECCa W3YyYEHHUs ITUCIHIUIMHBI, a TaKXKe BBIMOTHEHUS Pa3TUYHBIX (QOopM
CaMOCTOSITEIIbHON PabOTHI.

CryneHTaM HEOOXOAMMO O3HAKOMHUTBCSA: C COJACpKaHHMEM pabodell MpOrpaMMbI
OUCHMIUTAHBL, C LENsIMU U 33JadyaMH JUCIUIUIMHBI, €€ CBS3SIMU C APYTUMHU AUCHUIUTMHAMU
00pa30BaTeIbHON MPOrPpaMMbl, METOJUYECKUMHU pPa3padOTKaMH 10 JAHHOW JUCIMILINHE,
MMEIOIMMCS Ha oOpa3oBaTeIbHOM TopTaje W caiTe Kadeapbl, ¢ TpaduKOM KOHCYJIbTAIHI
npernojaBareneit Kageapol.

W3yuenne OUCHUIUIMHBI TpeOyeT CUCTEMAaTUYECKOro U IMOCJIEI0BATEIbHOIO HAKOIICHUS
3HAHUH, CJIENOBATEIbHO, MPOMYCKU OTACIHHBIX TEM HE IMO3BOJISIOT TTyOOKO OCBOUTH MPEIMET.
NMeHHO 1T03TOMY KOHTPOJIbh HaJl CUCTEMATHYECKOW pabOTOW CTYJNCHTOB BCET/a HAXOAWUTCS B
[IEHTpe BHUMaHUs Kadeaphl.




OGygeHI/IC 110 JUCIHHUIIIIMHE «MaremaTruyeckas CTaTHCTHKA» npeamnojaracT U3y4eHMe Kypca
Ha ayJIMTOPHBLIX 3aHATHAX (JIEKIINNU U OPAKTUYCCKHAEC 3aHATHA) H CaMOCTOSATEIBLHOMN [!a6OTI)I

CTYJICHTOB.
C uenpio obecrieyeHHs! yCIEIHOTO O0y4YeHHUs CTYJEHT JOJDKEH B 00s3aTE€IbHOM IOPSIZIKE

TOTOBHUTBCS K JIeKYUsM, TIOCKOIbKY OHH SIBJISIFOTCS BakHeHeil (opmoii opranuzanuu y4eOHOro
MIpOLIECcCca: 3HAKOMSIT C HOBBIM YUEOHBIM MaTepHalioM; pa3bsCHIIOT yUEOHbIE 3JIEMEHTHI, TPYAHBIE
JUIsl IOHUMAaHUS; CUCTEMaTU3UPYIOT YUeOHbII MaTepHall; OpHEHTHPYIOT B yueOHOM Tpoliecce.

Ilpakmuueckue 3anamus TUCUMILTUHBI «MaremaTuyeckas CTaTUCTHKa» MPEoaraoT UX
NPOBEEHHE B Pa3IMuYHBIX (popMax C MENbI0 BBIABICHUS MONyYEHHBIX 3HAaHUM, yMEHUH u
KOMITETEHIIMH C MPOBEICHIUEM KOHTPOJIbHBIX MEPOIPUITHIA, ONMMCAaHHBIX B 1.4.4 (Tabnuua 4).

Camocmosmenvnas paboma CTYICHTOB IO TUCHMIUIMHE «MaTeMaThyecKkas CTaTHCTHKa»
crocobcTByeT ©Oosnee NIyOOKOMY YCBOGHHIO H3y4aeMOro Kypca, (QOpMHpPYET HaBBIKU
UCIIOJIb30BaHMs M3Yy4aeMOIr0 MAaTEMaTUYECKOro amrapara U OpUEHTUPYET CTYJICHTAa HAa YMEHHUE
MIPUMEHATD MOJTyYE€HHbIE 3HAHUS Ha NIPAKTHKE.

IloAroToBKa K JEKIUU 3aKJII0YAETCS B CIEIYIOIIEM:

BHUMATEJIbHO MPOYUTANTE MaTepual NMpeablayIien JeKIuu;

y3HaiiTe TeMy TMpeACTOsIe JeKuuu (M0 TeMaTH4ecKoMy IUIaHy, MO HHGopManuu
JIEKTOpa); 03HAKOMbTECH C Y4EOHBIM MaTeprajIoM MO YUeOHUKY U yUeOHBIM MTOCOOUSIM;

MOCTapalTeCh YACHUTh MECTO U3y4aeMOl TeMbI B CBOEH MPOo(eCCHOHATLHON MOATOTOBKE;

3aMUIINTE BO3MOXKHBIE BOIIPOCHI, KOTOPbIE BBl 3aJJa/IUTE JIEKTOPY Ha JIEKLIUH.

IloaroToBKa K MPAKTUYECKUM 3aHATUAM:

BHUMATEJIbHO MPOYMTANTE MaTepuasl JEKIHMH, OTHOCALIMXCS K JaHHOMY IPAaKTUYECKOMY
3aHATHIO; 0O3HAKOMBTECH C YUE€OHBIM MaTEpPHUAIOM 110 YYeOHHUKY U y4eOHBIM MTOCOOUsIM;

BBIMUIIUTE OCHOBHBIE TIOHATHS U TEOPEMBI;

CaMOCTOSTENIFHO PEIIUTe MPUMEpPHI, pa300paHHbIe B JIEKIUAX, U 33/1a4l, PEKOMEH/JOBaHHbIE
U1 CAMOCTOSITENTEHOTO U3YYEHHS;

YACHHTE, KaKue Y4eOHbIE AIEMEHTHI OCTAIUCh JUIs BaC HESICHBIMU M ITOCTApaldTeCh MOIY4UTh
Ha HUX OTBET 3apaHee (J0 3aHTHs) BO BpeMs TEKYIIMX KOHCYJbTAIMH MTpernoiaBares.

I'oToBUTBCA MOKHO MHIMBUAYAJIbHO, ITApaMU WIM B COCTaBE MajOW IPYMIIBbI, MOCIEIHUE
sBistoTCs Y dexTuBHBIMUA hopmMaMu paboThl. Pabovast mporpamMma JTUCITUTUIMHBI B YacTH TENEH,
NEpeYHI0 3HAHWM, YMEHHi, TEPMHHOB M YYEOHBIX BOINPOCOB MOXKET OBITh MCIOJIb30BaHA B
KauecTBE OPUEHTHPA B OpraHU3aluu O0yueHHsL.

IToznroToBKa K dK3aMeHy (3a4eTy, pacyeTHo-rpaduyeckoil padore).

K skx3ameny (3auety, pacueTHo-rpaduyeckoii paboTe) HE0OXOAUMO TOTOBUTCS IieJIEHANpPaB-
JICHHO, PETryJApHO, CHCTEMAaTHYeCKU U C TEpBBIX JHEH 0oOyueHHs MO JAHHON JUCIUILIIHHE.
[TonbITKM OCBOUTH NUCUUIUIMHY B MEPHOJ CECCHH, KAaK IMPaBUIIO, MOKA3bIBAIOT HE CIUIIKOM
YIOBJIETBOPUTEIIBHBIE PE3YIIBTATHI.

B camom Hauane yuyeOHOro Kypca CTYIEHTYy HEOOXOAMMO MO3HAKOMHUTBCA CO CIeIyroIei
yueOHO-METOANYECKON JTOKYMEHTAIUEeH: MPorpaMMOi JUCIUITIMHBL;, IEpEeUYHEeM 3HAaHUN U YMEHUH,
KOTOPBIMH CTYIEHT JIOJDKEH BJIaJeTh; TEMAaTUUYECKUMHU IUIAaHAMM JIEKIUM, NPaKTUYEeCKUX U
71a00PaTOPHBIX 3aHATHI; KOHTPOJIBHBIMUA MEPOIIPUATHIMY; YIEOHUKOM, YU€OHBIMU TOCOOMSIMU IO
TUCIMIUTAHE, TIEPEYHEM BOIMPOCOB M 3amad sl camomoarotoBku (m. 4.43.3), a Takke
ANIEKTPOHHBIMHU pecypcaMu (KOMIUIEKT MPE3EHTALUI U TECTOBbIE MaTepuabl, PEaM30BAHHBIE B
cucreme Moodle).

[Tocne 3TOrO y CTyAEHTa JAOKHO c(hOpMHUpPOBATHCS YETKOE NpeAcTaBieHue o0 oobeme H
XapakTepe 3HAaHUH M YMEHHUH, KOTOpIMM Hajo OyAeT OBJaieTh MO JUCHUILIUHE.
CucrteMaTHyeckoe BBIMOJIHEHHE Y4YeOHONH paOoThl Ha JEKIUSAX W MPAKTUYECKUX 3aHATHUSIX
MO3BOJIUT YCHEIIHO OCBOWUTH JAWUCHUUIUIMHY W CO3[aTh XOpOIIyro 0a3zy Ui cllaud d3K3aMeHa
(3auera, pacueTHO-TpaduuecKoil paboTsl).

6. OcHOBHAasI ¥ NONOJHHUTEJIbHAsS YUeOHas1 JINTepaTypa, Heo0XxoauMast 1151 OCBOCHUS
AUCHHUILIMHBI, pecypcbl HH(POPMALMOHHO-TEJIeKOMMYHHKALMOHHOM ceTH "'MHTepHeT",



BKJIIOYAS NepeYeHb Y4eOHO-MeTOAMYeCKOro odecrneyeHus 1 CAMOCTOATEIbHOM
padoThI 00yYAOIIUXCH 10 IMCIUIJINHE

6.1. OcHoBHasi JIMTEpaTypa.

1. lonoB, A. M. Teopust BeposTHOCTEHl M MareMaThyeckas CTaTHCTUKA :@ y4eOHUK U
NPaKTUKYM JUis OakanaBpuara u cneuuanureta / A. M. Ilonos, B. H. CotHukos ; nmox pea. A. M.
[TonoBa. — 2-e m3a., ucnp. u gomn. — M. : U3marensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cnenumanuct). — ISBN 978-5-534-01009-1. — Pexum moctyma : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

2. KoBasies, E. A. Teopust BeposITHOCTEN U MaTeMaTUYECKask CTATUCTUKA JUIsl 9KOHOMHUCTOB:
y4eOHUK U MPAKTUKYM Ui OakanaBpuata, crienuanurera u maructparypsl / E. A. Kosanes, I. A.
Mengenes ; nox obm. pea. I. A. MenseneBa. — 2-e u3l., ucnp. u gon. — M. : U3narenscTBo
Opaiir, 2019. — 284 c. — (Cepus : bakanaBp. Crnenuanuct. Maructp). — ISBN 978-5-534-
01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23A47B0

3. Kpemep, H. 1II. Teopusi BeposTHOCTEH M MaTeMaTHYECKash CTAaTHCTHKA : y4YeOHUK W
NPaKTUKYM 15 akajemuueckoro Oakanaspuara / H. I11. Kpemep. — 5-e u3za., nepepa0. u gomn. —
M. : UznatensctBO HOpaiit, 2019. — 538 ¢. — (Cepus : bakanaBp. AxageMudeckuii Kypc). —
ISBN  978-5-534-10004-4. —  www.biblio-online.ru/book/EBC834C8-D57E-4088-AA15-
FOF981544411.

6.2. lonostHUTeIbHAS JTATEpPaTypa.

1. Kpemep, H.III. Teopus BeposiTHOCTEH M MaremMaThdeckass CTATHUCTHKA. YUEOHHK U
MPaKTUKYM Ui akajgemudeckoro Oakanaspuara. / H.ILI. Kpemep. — 4-e uzn. — M.: U3narensctBo
"FOpaiir", 2016. — 514 c.

2. TarapaukoB, O.B. Teopus BepoATHOCTEM M MaTeMaTHuyecKas CTaTHUCTUKA JUIs
skoHOMHUCTOB: yueOHuK / O. B. Tarapaukos, E. B. IlIsen. — M. : KuoPyc, 2018. — 206 c.

3. BacunbeB, A. A. Teopust BeposTHOCTEHl M MaTeMaThyecKas CTaTUCTHKA : YYeOHUK U
MpaKTUKYM JJisi OakanaBpuara u crenuanurera / A. A. BacunabeB. — 2-e u3a., HCTIp. U JA0N. —
M. : U3narensctBo FOpaiit, 2019. — 232 c. — (Cepus : bakanasp u cneunanuct). — ISBN 978-
5-534-09097-0. — www.biblio-online.ru/book/ES6E04A1-52B6-4DBE-B2DE-4EB346198E7D.

4. Teopusi BEpOSITHOCTEN M MaremMaThdeckas CTaTUCTHKA. MaremaTHuueckue MOJENIu :
y4eOHUK U1 akajgemuueckoro OakamaBpuara / B. JI. Msmnes, JI. A. Ilanuenko, I. IO.
Pusanuenko, A. T. Tepexun. — 2-e usz., ucnp. u non. — M. : U3narenscrBo FOpaiit, 2019. —
321 c¢. — (Cepus : YuuBepcutetsl Poccun). — ISBN 978-5-534-01698-7. — www.biblio-
online.ru/book/39362630-B12A-4E63-A00C-1CE900C81FD3.

6.3. YueOHo-MeTOnMYeCKOE o0ecniedyeHHe CAMOCTOATEIbLHOM PadoThl.

Tema 1. OcHOBBI MaTeMaTH4YECKOIl CTATHCTHKH

1. lonoB, A. M. Teopust BeposTHOCTEH M MareMaTWyeckas CTaTUCTUKA @ y4eOHUK U
NPaKTUKYM Ui OakanaBpuara u cneuuanureta / A. M. Ilonos, B. H. Cotaukos ; mox pea. A. M.
[TonoBa. — 2-e w3a., ucnp. u gomn. — M. : U3mparensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cneuumanuct). — ISBN 978-5-534-01009-1. — Pexum moctyma : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

2. KoBauies, E. A. Teopust BEposITHOCTEN U MaTeMaTUYECKask CTATUCTUKA JUIsl 9KOHOMHUCTOB:
y4eOHUK U MPAKTUKYM i OakanaBpuata, crienuainurera u maructparypsl / E. A. Kosanes, I. A.
Mengenes ; nox obm. pea. I. A. MenseneBa. — 2-e u3ll., ucnp. u gorn. — M. : W3parenscTBo
HOpaiit, 2019. — 284 c. — (Cepus : bakanasp. Cneunanuct. Maructp). — ISBN 978-5-534-
01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23A47B0

Tema 2. Onenka napaMeTpoB reHepaIbHOI COBOKYIMHOCTH
1. IlomoB, A. M. Teopust BepOSTHOCTEH W MaTeMaTH4ecKas CTATUCTHUKA : YYEOHUK M
MPaKTUKYM Juid OakanaBpuata u crienuanurera / A. M. [lonos, B. H. Cotaukos ; oz pea. A. M.
[TonoBa. — 2-e u3a., ucnp. u gon. — M. : U3parensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :


http://www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23A47B0
http://www.biblio-online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2
http://www.biblio-online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2
http://www.biblio-online.ru/book/39362630-B12A-4E63-A00C-1CE900C81FD3
http://www.biblio-online.ru/book/39362630-B12A-4E63-A00C-1CE900C81FD3
http://www.biblio-online.ru/book/E56E04A1-52B6-4DBE-B2DE-4EB346198E7D
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http://www.biblio-online.ru/book/EBC834C8-D57E-4088-AA15-F0F981544411
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http://www.biblio-online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

bakanaBp u cnenumanuct). — ISBN 978-5-534-01009-1. — Pexum moctyma : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

2. Kpemep, H. III. Teopust BeposiTHOCTEH M MaTeMaTH4yecKasl CTaTUCTHKA :@ YYEOHUK U
MPaKTUKYM TSl akagemMudeckoro 6akanaBpuara / H. I1I. Kpemep. — 5-e uzn., mepepab. u momn. —
M. : UznatensctBO IOpaiit, 2019. — 538 c. — (Cepus : bakamaBp. AxkagemMuueckuii Kypc). —
ISBN  978-5-534-10004-4. —  www.biblio-online.ru/book/EBC834C8-D57E-4088-AA15-
FOF981544411

3. TarapuukoB, O.B. Teopuss BeposITHOCTEM M MaTreMaTH4eckas CTAaTUCTHUKA IS
HKOHOMUCTOB: yueOHHK / O. B. Tarapuukos, E. B. lIsen. — M. : KnoPyc, 2018. — 206 c.

Tema 3. IIpoBepka cTAaTUCTHYECKHX THIIOTE3

1. IlomoB, A. M. Teopus BepOsSTHOCTEH W MaTeMaTHYecKas CTATUCTHUKA : YYEOHUK M
MPaKTUKYM Juid OakanaBpuata u crienuanurera / A. M. [lonos, B. H. Cotaukos ; oz pea. A. M.
[TonoBa. — 2-e u3a., ucnp. u gon. — M. : U3parensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cneumanuct). — ISBN 978-5-534-01009-1. — Pexum npoctyna : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

2. Kosanes, E. A. Teopust BepoATHOCTEN U MaTEMaTUYECKask CTATUCTUKA JIJI1 DKOHOMHUCTOB:
yueOHUK U IPaKTUKYM Jjs OakanaBpuara, crenuanutera u maructparypsl / E. A. KoBanes, I. A.
Mengenes ; non obmr. pen. I. A. MenseneBa. — 2-e¢ u3z., ucnp. u aomn. — M. : U3mgarenscTBO
FOpaiir, 2019. — 284 c. — (Cepus : bakanaBp. Cnenumanuct. Maructp). — ISBN 978-5-534-
01082-4. — www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23A47B0

3. TarapuuxoB, O.B. Teopus BeposTHOCTEM N MareMaTH4yecKas CTaTHUCTHUKA JUIs
skoHOMHUCTOB: yueOHuk / O. B. Tarapuukos, E. B. IlIsen. — M. : KuoPyc, 2018. — 206 c.

Tema 4. Dj1eMeHTBI AUCHEPCUOHHOI0 aHAJINU3a

1. IlomoB, A. M. Teopus BepOsSTHOCTEH W MaTeMaTH4ecKas CTATUCTHUKA : YYEOHUK M
MPaKTUKYM Juid OakanaBpuata u crienuanurera / A. M. [lonos, B. H. CotaukoB ; o pea. A. M.
[TonoBa. — 2-e u3a., ucnp. u gon. — M. : U3parensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cneumanuct). — ISBN 978-5-534-01009-1. — Pexum npoctyna : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

2. Kpemep, H. III. Teopust BeposTHOCTEl M MaTeMaTHyeckas CTATHUCTHUKA : y4EOHUK U
NPaKTUKYM 15 akajemuueckoro Oakanaspuara / H. I1I. Kpemep. — 5-e u3a., nepepa0. u gomn. —
M. : UznatensctBO HOpaiit, 2019. — 538 ¢. — (Cepus : bakanaBp. AxageMudeckuii Kypc). —
ISBN  978-5-534-10004-4. —  www.biblio-online.ru/book/EBC834C8-D57E-4088-AA15-
FOF981544411

3. TarapuuxoB, O.B. Teopus BeposTHOCTEH N MaTeMaTH4yecKas CTaTHUCTUKA JUIs
skoHOMHUCTOB: yueOHuk / O. B. Tarapuukos, E. B. IlIsen. — M. : KuoPyc, 2018. — 206 c.

Tema 5. DjieMeHTbI PerpecCHOHHOI0 M KOPPEJIsIIMOHHOTO aHAJIM3a

1. ITomoB, A. M. Teopusi BEpOSTHOCTEH M MareMaTW4yecKas CTaTHCTUKA : YYCOHUK W
MPaKTUKYM Juig OakanaBpuata u crienuanurera / A. M. [Tonos, B. H. CotHukoB ; o pea. A. M.
[TonoBa. — 2-e u3a., ucnp. u gomn. — M. : U3parensctBo IOpaiit, 2019. — 434 ¢. — (Cepus :
bakanaBp u cneuumanuct). — ISBN 978-5-534-01009-1. — Pexum poctyma : www.biblio-
online.ru/book/2657E488-ADFB-4941-9BB2-D919CAB898A2

2. Kosanes, E. A. Teopust BepoATHOCTEN U MaTeMaTH4ECKasi CTATUCTUKA JIJI1 SKOHOMHUCTOB:
Y4eOHMK U IPAKTUKYM I OakajaBpuara, crienuanurera u maructparypsl / E. A. Kosaines, I'. A.
Mengenes ; nog oomr. pen. I'. A. Menseaesa. — 2-e uzf., ucop. u gon. — M. : M3garenscTBo
Opaiir, 2019. — 284 c. — (Cepus : bakanaBp. Crnenuanuct. Maructp). — ISBN 978-5-534-
01082-4. —

www.biblio-online.ru/book/B7C35CEE-D884-4E72-9410-1EAAE23A47B0

3. TarapuukoB, O.B. Teopuss BeposSTHOCTEM M MaTeMaTH4ecKas CTATUCTUKA s
sKOHOMUCTOB: yueOHHK / O. B. Tarapuaukos, E. B. lIsen. — M. : KnoPyc, 2018. — 206 c.
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6.4. HopmaTuBHbIe NIpaBoBblIe JOKYMEHTHI.

1.  depepanpHbIi  roCyJapCTBEHHBIH  00pa3oBaTeNbHBIH  CTAHAAPT  BBICLIETO
npo¢eCCUOHATBFHOTO 00pa30BaHMsl IO HANpaBlICHHIO MOAroToBKH (cnenuanbHocTH) 080101
DKOHOMHYECKass 0e30macHOCTh (KBamupuKaus (CTETNEHb) «CIEMHUAIUCTY»). Y TBEPXKIACH
npukazoM MuHucTepcTBa oOpa3oBanus U Hayku Poccuiickoit deneparmu ot «14» saBaps 2011
r. Ne 19.

2. Ilpukaz MunucrepcTBa o0pa3oBaHUsI M  HAyKu poccuiickoii — Dexeparmu
(MUHOBPHAVKHN) «O6  ytBepxknenuu Ilopsaka  opraHum3alii UM OCYLIECTBIICHHS
00pa3oBaTeNbHON JEATebHOCTH IO 00pa30BaTeNbHBIM IPOrpaMMaM BBICIIETO OOpa3oBaHUS —
nporpaMm 0OakanaBpHara, MporpaMM CIEUaIUTETa, IPOrpaMM MarucTparypb» oT «19» nexalpst
2013r. Ne 1367 (3apeructpuponan 24.02.2014 r. Ne 31402).

3. Ilonoxenwe o0 opranmzanmu u ocymectBieHnd B PAHXul'C o0pa3oBarensHOM
JESTeNbHOCTH 10 TporpaMMmaM BBICIIEr0 oOO0pa3oBaHMs — TporpaMmaMm OakanaBpHara,
[porpaMMam CrHelMaguTeTa, nmporpaMMaM Mmaructparypbl. YTBepxkaeHo IIpukxazom PAHXul'C
oT «14» mas 2014 r. Ne 02-129.

4. TlonoxeHue O TEKyLIEM KOHTPOJE YCIIEBAEMOCTH W IPOMEXKYTOYHON aTTeCTAllMU
CTYICHTOB B (efepaJbHOM TOCYIapCTBEHHOM OO/PKETHOM OOpa30BaTeIbHOM YUPEkKACHUU
BhICIIEro MpogeccuoHanbHOro obpasoBanus «Poccuiickas akajeMusi HApOJHOTO XO3scTBA U
rocynapcTBeHHOU cimyx0b1 1ipu [Ipesunente Poccuiickoit deaepanmmy» (¢ U3M. U IO OT 7 UIOHS
2013r.). YrBepxkaeno IIpukazom PAHXul'C ot «7» utons 2013 1. Ne 01-2694.

6.5. UuTepHeT-pecypcesbl.
1. JlekunoHHBIN MaTepuan mo auciuiuinHe «JIuHeiHas anreOpa» Ha caiite PAHXwul'C.
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/
2. https://minobrnauki.gov.ru/— opunuanbHelii calT MuHKUcTEpCcTBa 00pPa30BaHUs U HAyKH
Poccuiickon @enepanuu

4. http://www.nsu.ru/mmft/tvims/chernova/tv/tv_nsu07.pdf
5. http://www.statsoft.ru
6. http://www.statistica.ru

6.6. Hble HCTOYHUKH.
1. Hayunas snextponnast oudmoreka eLIBRARY.RY.

2. DnexkTponHas oubimoTteka cucrema IPRBOORS.

3. DOmnektpoHHast OubOIMOTEKa OOpa30BATENbHBIX M TPOCBETUTENBCKUX u3gaHui «IQ
Library».

4. DnektponHo-O0ubmoTeuHas cucrema BOOK . .ru.

5. DneKTpoHHO-O0MOIMoTeuHas cuctemMa znanium.com m3aarenberBa «THOPA-My.

6. DIeKTpOHHO-OMOMOTEYHAs! cHcTeMa n3iarebeTBa «HOpaiT.

7. DnexTpoHHO-OnMOMoTeuHas cucrema m3narenbetsa «JIAHbD.

7. MaTepuajibHO-TeXHHYeCKas 0a3a, HHPOPMALMOHHbIE TEXHOJIOTHHU, UCII0JIb3yeMble
NP OCYHIECTBJIECHUN 00Pa30BATEILHOIO MPoLecca Mo JUCHUIIHHE, BKJIKYAs NMepeyeHb
NMPOrpaMMHOI0 odecnevyeHusi U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM (MPH
HEe00X0IMMOCTH)

Jns  oOecrieyeHuss HArIAIHOCTH W TIOBBIIIEHHA JOCTYMHOCTHM Marephaia Kypca
«MaremaTtudeckasi CTaTHCTUKA» B XOJ€ YTEHUS JICKIUH U MPOBEACHUS MPAKTHUSCKHUX 3aHITHIA
UCIIONIB3YIOTCSI  BBIYMCIIUTENIbHAS TEXHUKA U MYJIbTUMEIUNHBIE CPEICTBA OTOOpaKEHUS


http://www.statistica.ru/
http://www.statsoft.ru/
http://www.nsu.ru/mmf/tvims/chernova/tv/tv_nsu07.pdf
http://www.nsu.ru/mmf/tvims/chernova/tv/lec
https://minobrnauki.gov.ru/
http://www.ilns.ranepa.ru/studentam-i-slushatelyam/lektsionnye-materialy/

unpopmaruu. [lpakTudeckue 3aHATUS TOPOBOMATCS B KOMIBIOTEPHBIX  Kjlaccax C
WCIIOJIb30BAaHUEM JIOKAIbHOW CETH JUIsl OPTaHU3aIliK PaObOThI TPYII CTYJCHTOB.

BrruncnutenbHas TeXHHKAa HeoOXomuMa U JUIsl CaMOCTOSTENBHOW ydueOHOW paboTh
ctyaeHTtoB. OrmepanmoHHasi cucreMa - Microsoft Windows XP w pmamee, TporpammMHOE
obecnieuenue — Microsoft Olffice.



	6. Основная и дополнительная учебная литература, необходимая для освоения дисциплины, ресурсы информационно-телекоммуникационной сети "Интернет", включая перечень учебно-методического обеспечения для самостоятельной работы обучающихся по дисциплине

