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1. EJIb OCBOEHMA JUCIIUITJIMHbI

JuctuiuimHa «CTaTHCTHYECKHE METO/Abl aHaju3a JAHHBIX» BXOAUT B TNPOTPaMMy
MarucTpaTypsl «AHanM3 OOJIBIIMX JAHHBIX M TEXHOJOIMM 3alUThl HMH(OpManuu» 1o
HanpasiieHuto 27.04.04 «YnpasineHue B TEXHUYECKHX cCHCTeMax» M usyuaercs B 1 cemectpe 1
Kypca. Jucuunnuny peanusyer Kadeapa mMexaHUMKHM M IpOLECCOB ynpasieHHd. JucuuminHa
COCTOUT M3 8 pazfenoB u 21 TeMa U HanpaBieHa Ha U3y4eHne (PyHJaMEHTAIbHBIX OCHOB armnapaTa
JECKPUITUBHOTO CTAaTHUCTHYECKOT0 aHalW3a U JIOBEPUTEIBHOI'O OLEHUBAHUSA; pa30op OCHOBHBIX
METOZOB pEUICHHs THUIOBBIX 3a4ady M 3HAKOMCTBO C OONAcTbl0 HMX TNPUMEHEHHUS B
poeCcCUOHAILHOMN 1EATEIbHOCTH.

Llenpt0 OCBOEHUS AWUCHUIUIMHBI sBIsieTcs (popMupoBaHMe (QyHAaMEHTANbHBIX 3HAHUN WU
HaBbIKOB IIPUMEHEHMs METOJ0B pELICHMs 3alay, HEOOXOAMMBIX M NpoQecCHOHaNbHOM
JESITeIbHOCTH, TOBBIIIEHHE OOLIEr0 YpPOBHS MAaTeMaTHYECKOW I'PAaMOTHOCTH CTYIEHTOB, YTOOBI
HAy4YMTh UX BBIYUCIATH TOUEUHbIE OLIEHKM HEM3BECTHBIX IapaMETPOB PACIPEECNIEHUI U CTPOUTh
JIOBEpHUTENIbHBIE MHTEPBAJbI, JaTh CTYIEHTaM IIPEACTaBICHUE 00 OCHOBaX KOPPEISIIMOHHOTO
aHaIu3a.

2. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCIHUITIJIMHDbI

OcBoenne mucuuIuIMHbL «CTaTUCTUYECKHME METOAbl aHAIM3a JAHHBIX» HAIPABICHO Ha
(bopmupoBaHre y 00yJarOMUXCS CIEAYIONIMX KOMIIETCHIIUH (YaCTH KOMITETEHIINN ):

Tabnuya 2.1. Ilepeuenv komnemenyutl, Gopmupyemvix y 00yYAOWUXCL NPU OCBOCHUU
OUCYUNTIUHBL (Pe3VTbmambvl 0C80eHUS OUCYUNTIUHDL)

I/IHI[P[KaTOp])l JOCTHIKCHUS KOMIICTCHIUHN

Iudp Komnerenuus o
(B paMKax JaHHOUW NHUCUUTUINHBI)

Crioco0OeH aHaIM3UPOBATh U
BBIABJIATH €CTCCTBCHHO-HAYYHYIO
CYILTHOCTb IIPOOJIEM yIpaBIeHUs B

TEXHUYCCKHUX CUCTEMAX HaA
OCHOBE TI0JIOKCHHUH, 3aKOHOB U
METOJIOB B 001aCTH
€CTECTBEHHBIX HayK U
MaTeMaTHKu

OIIK-1.1 3HaeT OCHOBHBIE 3aKOHBI, ITOJIOKEHUS K METOIbI B
00J1aCTH €CTECTBEHHBIX HAyK U MaTeMaTHKH;;

OIIK-1.2 YMmeeT BBISBIATh €CTECTBEHHO-HAYYHYIO CYIIIHOCTh
po6JeM ynpaBiieHUs B TEXHUYECKUX CHCTeMaX PYKOBOJCTBYSICh
3aKOHAMH ¥ METOJJAMH €CTECTBEHHBIX HAYK U MaTEMaTHKH;;
OIIK-1.3 Bnameer HHCTpYMEHTaMU aHAJIH3a MIPOOIEM YIIpaBICHUSL
B TEXHHYECKUX CHCTEMAX.;

OIIK-1

OIIK-9.1 Bnanmeet coBpeMeHHBIMA HH()OPMAITHOHHBIMHI
TEXHOJIOTHSIMU M TEXHUYECKUMH CPEJICTBAMHU ISl ITPOBEICHUS
9KCIIEPUMEHTOB Ha JEHCTBYIOINX 00BEKTAX;;

OIIK-9.2 Nmeet HaBBIKK pa3pabOTKKU METOANK U BBITIOTHEHUS
9KCIEPUMEHTOB Ha JEHCTBYIOIINX 00BEKTaX;;

OIIK-9.3 Nmeet HaBBIKK pa3pabOTKH METOANK U BHITTOJTHEHUS
HKCIEPUMEHTOB Ha JEHCTBYIOMNX 00BEKTax ¢ 00paboTKOI
Pe3yIbTATOB MOCPEICTBOM MH(POPMAITMOHHBIX TEXHOJIOTHH. ;

CriocobeH pazpabaThIBaTh
METOJIMKH U BBITIONHSITh
9KCIIEPHUMEHTBI Ha ACHCTBYIOIIHX

OIIK-9 o0bekTax ¢ 00paboTKoi
pe3yIbTaToOB Ha OCHOBE
nH(pOPMAIMOHHBIX TEXHOJIOTHUH U
TEXHHUYECKUX CPE/ICTB

3. MECTO JUCHUIIVIMHBI B CTPYKTYPE OII BO

JucuumnuHa «CTaTHCTHYECKHE METO/Abl aHaiMu3a JaHHBIX» OTHOCUTCA K 00s3aTesbHOMN
yactu 0110ka 1 «/lucuuniannsl (Moaysn)» 00pa3oBaTeIbHOM MPOrpaMMbl BBICIIETO 00pa30BaHMS.

B pamkax oOpa3oBaresibHOM HporpaMMbl BbICHIET0 OOpa30BaHUS OOYydalOIIMECcs TaKKe
OCBaMBAaIOT JApyrue JUCHUIUIMHBI W/ MIM  TPAKTHKH, CHOCOOCTBYIOIIME  JIOCTHIKEHUIO
3aIJIAHUPOBAHHBIX PE3YJIBTaTOB OCBOEHUS IUCUHUIUIMHBI «CTaTUCTHUYECKHE METOJbl aHalIHu3a
JAHHBIX».




Tabauya 3.1.

Ilepeuenv komnonenmos OII BO,

3AN1AHUPOBARHbLX PE3)Y1bmamoe OC60E€HUA ()ucuunﬂqul

CROCOOCMBYIOWUX  OOCMUNCEHUIO

IpepmecrByomue Hocaenyromue
HaumeHnoBanue
1u HCUHUILINHBI/MOIYJIH HCUHUILINHBI/MOAYJIH
bp KOMIIETeHIIHH e *ﬂy i A . ¥,
MPaKTHKH NPaKTHKHU
Croco0OeH aHaTH3UPOBATH U
BBISIBJIATh €CTECTBEHHO-
HAay4YHYIO CYIIHOCTE . .
gq IO €yl Geoinformation Systems and
po0JIeM yIIpaBIIeHUS B Applications;
OIIK-1 TEXHUYECKHUX CUCTEMAaX Ha ! )
N [penaumiomMHast MPaKTHUKA;
OCHOBE IOJIOKEHHIA,
3aKOHOB U METOJIOB B
00J1aCTH €CTECTBEHHBIX HAYK
¥ MaT€MAaTHKU
Hayuno-uccnenoBatenbckas
CriocobeH pa3pabaThIiBaTh
METOIUKH Y BEITIOIHATH pabora (momyexne
SKCIIEDHMEHTEL Hal TIEPBUYHBIX HABHIKOB HAYYHO-
o P 6 HCCIIeIOBATEIBLCKON pabOTHI);
-9 JEHCTBYIOINX 00BEKTAX C ]
OIIK IIpennumninomMHas NpaKkTHKa;

00paboTKOI pe3yabTaTOB Ha
OCHOBE HH(POPMALMOHHBIX
TEXHOJIOTUH M TEXHUYECKUX
CpencTB

TexHOIOrHIECKHE YTPO3BI U
CHCTEMBI 00eCTIeTeHHS
KuOep0Oe30MacHOCTH;

* - 3aM0NHACTCS B COOTBETCTBUM ¢ MaTpuuei komnereniuii u CYII OII BO
** - 3JIeKTUBHBIC AUCIMIUINHBI /TIPAKTUKH




4. OFbEM JUCHUILIVNHBI U BUJIbI YYEBHOM PABOTHI

OOm1ast TPYA0EMKOCTh JUCHUTLTUHBI «CTaTHCTUYECKHE METO/IbI aHAINM3a JJAHHBIX)» COCTABIISIET «4» 3a4eTHBIC IUHUIIBL.
Tabnuya 4.1. Buowl yuebHOU pabomuvl no nepuooam O0c8OeHUs 0OPA308amMeNbHOU NPOSPAMMbL BblCUe20 00paA308aHus Oiisl OYHOU (Hopmbl
0OyueHusl.

Buja yueOHoii padoThl BCETIO, ak.u. CeMeclT pCED)
Koumaxmmnas paboma, ax.u. 34 34
Jlexrun (JIK) 17 17
Jlabopartopusie pabotsl (JIP) 17 17
IMpaktryeckue/cemunapckue 3ansatus (C3) 0 0
Camocmosmenvras paboma 00y4arOWuxcs, ax.u. 92 92
Koumponw (ax3amen/3auem c oyenkoil), ax.u. 18 18
OO01asi TPYI0E€MKOCTh THCHHILTHHBI aK.4. 144 144
3a4.e/1. 4 4




5. COAEPKAHUE JTUCIUIIJIMHbI

Tabauya 5.1. Codepoicanue oucyuniunvl (MoOYas) no 8U0am y4eonol pabomoi

Bun
HaunmeHnoBanue TeMbl Copep:xaHue TeMbl yueOHoit
padoThI*

Homep HaumenoBanmue pazaesna
pasiena AUCHHUTLIUHBI

Bri0opka Kak 9acTh TeHEpPaIbHOW COBOKYITHOCTH, OTOOpaHHAs IS
u3ydenus e€ cBoicTB. TpeGoBaHMUs K pErIPe3eHTaTHBHOCTH
BBIOOPKH: CIIy4aifHOCTh OTOOpA M JJOCTaTOUHBINH 00BEM /IS
[Monstue BeiOopku. CriocoObl MpeicTaBACHUs | HAIEXKHBIX BBIBOJIOB. CII0COOBI IPE/ICTaBICHHUS BEIOOPOUHBIX
BBIOOPOYHBIX TAHHBIX JAHHBIX: YIOPSAOUYEHHBIHN P ¢ COPTUPOBKOM MO BO3PACTaHHUIO,
BapUALlMOHHBIN PsiJi ¢ TPYNIIUPOBKOM OJAMHAKOBBIX 3HAYCHU,
CTaTUCTHYECKHUH PsIJ pacHpeeeHUs C YaCTOTaMU U
OTHOCUTENILHBIMHU YaCTOTAMHU.

1.1 JIK, JIP

BribopouHoe cpenmHee Kak Mepa HEHTPATbHON TeHICHINH,
BBIUHCIIIEMast KaK CyMMa BCEX 3HaUCHUH, AEIEHHAs Ha 00BEM
BEIOOPKH. Bribopodnas qucnepcus kak Mepa pazdpoca JaHHBIX
OTHOCHTEIILHO CPEHET0, BEIYHCIIIEMasl 9epe3 CyMMY KBaJpaToB
OTKJIOHEHHH. MeinaHa Kak 3HaueHHe, JelisIee yopsiouYeHHYI0
BBIOOPKY IT0I1I0JIaM, YCTOWYHBOE K BhIOpocaM. Mojia kak Hauboee
4acTo BCTpeyaroieecs 3Ha4eHNe B BEIOOPKE, MPUMEHUMAs IS
Ka4CCTBCHHBIX JJaHHBIX.

BepositHOCTHO- OCHOBHbBIE BHIOOPOYHBIC XapaKTEPUCTHKH:
CTaTHUCTHYECKAs MOJIEIIb. 1.2 BEIOOPOYHOE cpe/iHee, BEHIOOpOYHAs
Craructuku. BeibopouHoe JUICTIepCHs, MENaHa, MOJia

CpeIHee U TUCTICPCHSL.
Menunana u Moja.

JIK, JIP

Paznen 1

OMnupudeckas GyHKINA
pacrpeneneHusl.
I'ucrorpamma

OMnupudeckas GyHKINSA pacipeneTeHns KaKk CTylIeHyaTas
(byHKIMSA, TOKa3bIBAMOLIAS OO HAOIIOIEHUH, HE PEBBIIAIOIINX
3aJjaHHoe 3HaueHne. CXOAMMOCTh IMITUPUUECKON (DYyHKIUH
pacmpeienenus K TeopeTuieckoii mo reopeMe I muBenko-Kanrtemmu.
I'mcrorpamma kak rpaduueckoe MpeacTaBIeHAE paclpeaAeIeHHs
OMmnupudeckas QyHKIUS pacipeaeneHus. BBIOOPKH C IPYIIIMPOBKON JaHHBIX 110 HHTEPBAIAM U TIOCTPOCHUEM
1.3 Busyanuzanus BBIOOPOYHBIX TaHHBIX. CTOJIOIIOB BHICOTOH, POIIOPIMOHAIBHON YaCTOTE MITH IIOTHOCTH JIK, JIP
I'ucrorpamma. "Amuxk ¢ ycamu" yacToThl. BEIOOp "nciia nHTEpBasoB 1o npasmry Ctépirkeca nim
¢dopmyne Opunmana-/Inakonnca. UK ¢ ycaMy Kak KOMITaKTHasI
BH3YaQJIN3aIUs MIATH CTATHCTUK: MHHAMYM, TIEPBBIN KBAPTHIIb,
MeanaHa, TPETHI KBapTHIIb, MAKCUMYM. BEIOpOCH! Ha SIIITHKE C
ycaMH KaK TOUKH 3a MpeelaMy MOTyTOpa MEKKBaPTHIIBHBIX
pa3mMaxos.

CBoiicTBa CTaTHCTHK. 3a1a4a JleckpunTruBHas CTaTUCTUKA KaK pa3zell CTATUCTUKH,

TOYEYHOT'O OLICHUBAHMSI. 3aHUMAIOIIUIC cOOPOM, CHCTEMAaTH3aNeH 1 HATJISTHBIM

Meron MakcUMaabHOIO MIPECTaBICHUEM JTaHHBIX 0€3 pacIpOoCTpaHEHHs BEIBOJIOB Ha
npaszononodus. Meron TeHEpaJIbHYI0 COBOKYNHOCTh. OTHYMEe AECKPUNTUBHONU CTATUCTUKU

Paszgen 2 2.1 [ToHsATHE NECKPUNITUBHOMN CTATUCTUKU JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

MOMCHTOB

OT MHIYKTUBHOM: MIEpBasi OMUCHIBAECT UMEIONINECS JaHHbIE, BTOpast
JieNlaeT BBIBOIBI O BCei COBOKYMHOCTH. OCHOBHBIC 3a7ja9
JNECKPUITHBHON CTATUCTHKH: U3MEPEHNE EHTPAIbHOW TCHICHIIN,
HM3MEpEeHHE BapUAlliH, BU3YAIN3aIis paclpeieeHusl.

2.2

CBoiicTBa BEIOOPOYHBIX OLICHOK:
COCTOSITENbHOCTh, HECMEIIEHHOCTb,
3¢ PEKTUBHOCTD

CocTOosATENBHOCTD OIEHKH KaK CBOHCTBO CXOJHUTHCS MO
BEPOSITHOCTH K ICTHHHOMY 3HAYCHHUIO NapaMeTpa MPpH yBEITHICHUH
00b&Ma BEIOOpKH. HecMemEHHOCTh OIIEHKH KaK PaBEHCTBO
MaTEeMaTHYeCKOT0 OXKUIAHHS OLCHKH HCTHHHOMY 3HaYCHUIO
napamMeTpa npu Jiro6oM 00bEMe BBIOOpKU. D(H(HEKTHBHOCTH OLIEHKU
KaK MUHUMAJIbHas JUCTIEPCHUA CPEIU BCEX HeCMeHléHHI)IX OIICHOK
napamerpa. CpaBHEHHE OLIEHOK MO 3THUM TPEM CBOWCTBaM ISt
BbIOOpa HAMITyUIIEH.

JIK, JIP

2.3

MeToast HaXO0XXJACHUA TOUCYHBIX OIICHOK
HCU3BCECTHBIX MapaMeTpPOB pacnpez[eneHI/Iﬁ:
METOA MaKCUMAJIBHOT'O HpaBZ[OHO,I[O6I/IiI, METOA
MOMCHTOB

MeToa MakCUMaJIbHOTO NPaBAONOA00MS KaK HaXOXKICHUE
3HAYEHUH MapaMeTpoB, MAKCUMHU3UPYIOMINX (QYHKIIHIO
MIpaBAONON00H BEIOOPKH. DYHKIHMS IPaBIONIOJ00HS KaK
COBMECTHAsI INIOTHOCTh BEPOSITHOCTH HAOMIOICHNH IIPY 3aJaHHBIX
napamerpax. [Ipumenenue iorapuMupoBaHust U1 YIPOIIEHHS
MaKCHMH3anuu. MeTos MOMEHTOB KaK NPUpPaBHUBAHUE
TEOPETHIECKNX MOMEHTOB paclpeelIeHHUs] K COOTBETCTBYIOIINM
BBIOOPOYHBIM MOMEHTaM. Pelnienne noiyuyeHHOW CHCTEMBI
ypaBHEHMH OTHOCHTEIIFHO HEM3BECTHBIX TAPAMETPOB.

JIK, JIP

Pazgen 3

ToueuHoe u JOBEpUTEITHLHOE
OIICHUBaHHE
MaTEMaTHYECKOTO OKUAAHUSL
HOPMaJIbHOTO paclpeaeaeHus
IPU U3BECTHOU U
HEU3BECTHOM AUCHEPCUI

3.1

OnpeneneHHe TMOHATHA JOBEPUTECIILHOTO
MHO>XECTBa

JloBepuTenbHOE MHOXKECTBO KaK MHTEPBaJ WU 00J1acTh,
MOKpBIBaKOIasi HCTUHHOE 3HaYeHHE NapaMeTpa ¢ 3aaHHOU
JIOBEPUTEIBHON BEPOATHOCTHIO. JlOBEpUTEIbHAS BEPOATHOCTD KaK
BEPOSATHOCTH TOT'0, YTO MOCTPOEHHBIM MHTEPBAJI HAKPOET UCTUHHOE
3HAUEHUE NapaMeTpa. YPOBEHb 3HAYMMOCTH KaK JOIIOJIHEHUE
JIOBEPUTETHHON BEPOSTHOCTH JI0 €AMHHUIIBI, BEPOSITHOCTH OITHOKH.
OTnuyue 10BEPUTEIHLHOIO HHTEPBAIA OT TOUEUHON OLIEHKHU:
HWHTEpPBAJ JAET NPEJICTABICHUE O TOYHOCTH OLICHUBAHUS.

JIK, JIP

3.2

BriBox hopMyIt Asist rpaHUI] TOBEPUTEIHHBIX
WHTEPBAJIOB JJIsI MATEMATUYECKOTIO OKUAAHUS
HOPMAaJILHOI'O pacnpeaeNeHus Ipy U3BECTHOM
Y HEHU3BECTHOU AHCTIepCUn

JoBepuTenbHbII HHTEPBAN ISl MATEMAaTHUECKOTO OKUIaHUS PU
MU3BECTHOM JMCIIEPCUH Ha OCHOBE HOPMAJIBHOTO pPaclpeaeeHHs
BEIOOPOYHOTO CpeaHero. Mcmonp30Banne KBAaHTHICH CTAHIAPTHOTO
HOPMAaJILHOTO pacnpezesieHus. JloBepuTenbHblid HHTEpBaJ A
MaTEMaTU4YECKOIo OXKUAAHUA IIPH HEU3BECTHOM JUCIICPCUH Ha
ocHOBe pacnpeaeneHus CThIoeHTa. 3aMeHa HEU3BECTHOTO
CpeHEKBAIPATHYECKOTO OTKIIOHEHHS €T0 BEIOOPOYHON OIIEHKOM.

JIK, JIP




Bun

Homep HaumenoBanmue pasgeia .
HaumeHoBaHue TeMBbI Copep:xaHue TeMbl y4eOHoi
pas3nesa JAUCHHILTAHBI paGoThr*
YBenudyeHue MUpUHBI JOBEPUTEIBLHOIO HHTEPBAJIa IPU
HEU3BECTHOM JUCIEPCHUU IO CPABHEHUIO CO CIIydaeM U3BECTHOM
JVCIEPCHH.
JloBepuTeNbHBIN HHTEPBAN AJISI CPEAHETO KBAaAPATHIECKOTO
OTKJIOHEHHS HOPMAJILHOTO PACHPE/IEICHNS Ha OCHOBE
Teoperndeckoe o6ocHOBaHNE HOPMYIT IS .
pacripeneneHus Xu-kBaapart. Mcrnonp3oBaHne KBaHTHICH
TPaHHUI] JOBEPUTEIBHOTO HHTEPBAIa IS .
pacIipeseneHus Xu-KBapaT ¢ YUCIOM CTereHel cBOOObI Ha
. CPEeIHETO KBaAPaTHIECKOTO OTKIOHEHNUS N o
JoBepurenbHbIi HHTEPBAI 4.1 HOPMAIHOTO PACTIpENEIeHn (IpH eIMHHUIYYy MeHbIle 00bEéMa BEIOOpKH. JloBepuTensHblii naTepBan mis | JIK, JIP
JUIA CPEIHEro HPOIIOPLMH JJOJIU B CiTydae OOJBIINX BHIOOPOK HA OCHOBE
HEHM3BECTHBIX MapaMeTpax) U U MPOIOpLUUN M
KBaJPaTHUECKOTO HOPMAaJIbHO# allPOKCUMAaIMi OMHOMHAIILHOTO pacIpe/IeeHHs.
(moyn) B citydae OOJBIINX BEIOOPOK N
OTKJIOHEHHS] HOPMAJILHOT'O YcnoBus MPUMEHNMOCTH HOPMAaJIbHOM aNpOKCUMAIIHK:
pacrpeiesieHus Ipu JIOCTaTOYHOE YHCJIO YCIEeXOB U HeyAad.

Pasnen 4 HEHU3BECTHBIX MTapaMeTpax. Pacnpenenenue xu-kBaapar Kak pacipe/esieHie CyMMBI KBaJpaToB
Pacnpenenenue xu- HE3aBUCHUMBIX CTaHAAPTHBIX HOPMAJIBHBIX CIyYaiHbIX BEJINYHH.
kBazapar.Pacnpenenenue [Tapamertp uncna creneHeit cBOOOIBI KaK KOJINIECTBO
CrbrozieHTa. JloBepUTeIIbHBIIH CYMMHpPYEMBIX KBaJpaToB. CBOWCTBA pactpe/eNIeHns] XH-KBapar:

UHTEpBaJl A1 IPOMOPIH . . HEOTPHUIATEIHHOCTh, ACUMMETPHS C yOBIBAIOIIEH K HYJIIO IPH POCTE
CaoiicTBa pacnpeneneHnii Xu-KkBajapar u .
(momm) B cirygae OONBIINX 4.2 Crbioena grcia cTerneneit ceodonrl. Pacpenenenne CTproIeHTa Kak JIK, JIP
BBIOOPOK pacripezeneHye OTHOIEHNS CTaHJapTHOW HOPMaJIbHOM BEJIMYMHBI K
KBaZIpaTHOMY KOPHIO U3 XH-KBaJparT, IeJIEHHOTO Ha YHCIIO CTEeNeHei
cB00016I. CHMMETPUIHOCTH pacrpeneneHust CTblojeHTa
OTHOCHTENIFHO HYJISI U CXOJAUMOCTh K CTaHAAPTHOMY HOPMaJIbHOMY
pacIpeieIeHIIo IPU POCTe Yuciia CTereHel cBo0o/Ibl.
CraTtucTiueckasi THIIOTe3a KaK MPEAIoIoKEeHNE O CBOHCTBAX
pacnpeneneHus reHepanbHON cCOBOKyNHOCTH. HyneBast rumotesa
KaK OCHOBHOE TIPOBEPsieMOe MPENIoI0KeHNnE, 0OBITHO 00
OCHOBHBIC IOHSTHS TCODHH OTCYTCTBHUH 3 eKTa. ANbTepHATHBHAS THIIOTE3a KaK
DOBEDKH LHIOTE3 OIHI/II)6KI/I MIPOTUBOCTOSIIEE HYJIEeBOH mpeanonoxenue. CTaTUCTUUECKUI
lpro Hp 2-ro posa P SHAUCHIG Teoperudeckue cBeJCHHUS O CTATUCTUYECKUX  |KPUTEPUI KaK MPaBUIIO NPUHATUS UM OTKIIOHEHUS HYJIEBOU
Paznen 5 poaa. ' 51 TUNOTE3aX U PEJICBAHTHOM MOHATUITHOM THIIOTE3Bl Ha OCHOBE BHIOOPOYHBIX JaHHBIX. Omubka nepsoro poxa | JIK, JIP

IIposepka runores o
napameTpax HOpMaabHOTO
pacrnpeeneHus.

armapare.

KaK OTKJIOHEHHE BepHOil Hys1eBoi runoTe3bl. Omrbka BTOporo poja
KaK IIPUHATUE HEBEPHOU HYJIEBON TMIOTE3bl. Y POBEHb 3HAUUMOCTH
KaK BEpPOSATHOCTH OIIMOKH MIEPBOTO poJia. MOITHOCTh KPUTEPHS KakK
BEPOSITHOCTh BEPHOT'O OTKJIOHEHUSI HEBEPHOU HYJIEBOI T'MIIOTE3BI.
P-3HaueHue kak HauMEHBIINNA YPOBEHb 3HAUMMOCTH, IIPU KOTOPOM
HyJIeBasi THIIOTE3a MOXKET OBITh OTKIOHEHA.




Homep
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Kpurepun npoBepky TUIOTE3 0 mapaMeTpax
HOPMAJIBHOTO paclpeesIeHus

Kputepuii 1511 npoBepKu TUMOTE3bI O PABEHCTBE MaTEMAaTHUECKOTO
OJKUJIaHUS 3aJaHHOMY 3HAYEHUIO NIPU U3BECTHOW AUCNIEPCUH HA
OCHOBE HOPMAJIbHOTO PACIpPEAEICHUsSI CTATUCTHKHA KPUTEPHS.
Kputepuii a1t npoBepKU TUMOTE3BI O PABEHCTBE MATEMAaTHIECKOTO
OJKUJIaHU 3aJaHHOMY 3HAQUYEHUIO DU HEU3BECTHOM TUCIIEPCHU HA
ocHoBe pacrpenenenus Cteroaenta. Kpurtepuil 1 nposepku
THIIOTE3bI O PABEHCTBE AUCIEPCUH 33JaHHOMY 3HAYEHUIO Ha OCHOBE
pacupeneneHus xu-kBaapar. IIpaBuna npuHATHS peLieHu yepes
CPAaBHEHME BBIYUCICHHOIO 3HAUEHUS CTATUCTUKU C KPUTHYECKUM
3HAYEHUEM WIIU YE€pe3 CPABHEHUE P-3HAUCHUS C YPOBHEM
3HAYUMOCTH.

JIK, JIP

Pasnen 6

CpaBHEHHUE JIByX TPYII

6.1

Bo3MmoxHBIE TOCTAHOBKH 3aa41 O CPaBHCHHUHU
BLI60pOK B (i)opMe CTaTUCTHYCCKUX I'MIIOTE3

[ocTaHoBKa 3a1a4M cpaBHEHHS JIBYX BHIOOPOK KaK IIPOBEpKa
THIIOTE3bI O PaBEHCTBE MTapaMEeTPOB paclpeaeNeHUH ABYX
TeHEPAIbHBIX COBOKYMHOCTEH. CpaBHEHHE HE3aBUCHMBIX BEIOOPOK
OT pa3HbIX 0OBEKTOB 1 3aBUCUMBIX NMAPHBIX BBIOOPOK OT OJHUX U
TeX ke 00BEKTOB 10 M 1ocie Bo3aeicTBus. Hynesas runoresa 06
OTCYTCTBHUH PA3IN4UN MEXKAY IpyNIaMu. ATbTepHATUBHbBIE
THIIOTE3BI: IByCTOPOHHSS O JIIOOOM Pa3Ininy U OAHOCTOPOHHHUE O
HAIpPaBICHHOM PA3IUYUU.

JIK, JIP

6.2

Kpurepun npoBepku runoTe3 0 paBeHCTBE
CPEIHUX HOPMAJIbHBIX T€HEPAJIbHBIX
COBOKYITHOCTEH ITPU U3BECTHBIX U
HEU3BECTHBIX AUCIEPCUAX

Kpurepuii a1 npoBepKu rUMOTE3BI O PABEHCTBE CPEJHUX JIBYX
HOpMAaJIbHBIX COBOKyHHOCTeﬁ IpH U3BECTHBLIX AUCIICPCUAX HA
OCHOBE HOpMAaJILHOTO pacupexaeneHus. Kpurtepuiil npu
HEU3BECTHBIX, HO PABHBIX JUCTICPCUAX HA OCHOBE PACIIPCACIICHUA
CrbrozieHTa ¢ 00beIMHEHHOI OLleHKOH nucniepcun. Kpurepuit mpu
HEW3BECTHBIX U HEPABHBIX AucTepcusx mpoodiema bepenca-dumepa
¢ puOIMKEHHBIM pactipenesneHneM CThIOfCHTa 10 popMyIie
CorTepTBeiiTa.

JIK, JIP

6.3

Kpurepuii Cterofenra

Kpurepuii CtprofieHTa Kak OCHOBHOW HHCTPYMEHT CPaBHEHHUS
CpeqHUX ABYX rpynn. @opMyia BRIYUCIEHUS t-CTATUCTUKU KaK
OTHOIIICHHS Pa3HOCTH BHIOOPOYHBIX CPEAHUX K CTAHJapTHOU
omuOKe 370 pazHocTH. UUCITO cTeneHeit cBOOOIbI i
HE3aBHCUMBIX BBIOOPOK KaK cyMMa 00bEMOB BEIOOPOK MUHYC JIBa.
YcnoBust mpuMeHNMOCTH Kputepus CThIOCHTa: HOPMaIbHOCTh
pacripeieleHIi 1 paBEHCTBO TUCTIEPCHI IS IBYXBBIOOPOYHOTO
kputepwust. [lapusiit kpurepuit CTpIOIEHTA IS 3aBUCUMBIX BRIOOPOK
C TIePEeX0JI0M K Pa3HOCTSAM MEXAY MapaMu HaOIIOICHUH.

JIK, JIP




Homep
pasnena

HaumeHnoBaHnue pa3aeia
JUCHUIIINHBI

HaumeHoBaHue TeMBbI

Coaep:xanue TeMbl

Bun
y4eOHoi
padoThr*

YBennyeHre MOIIHOCTH MTAPHOTO KPUTEPHUS 3a CUET yCTPAHCHUS
MEeX0OBEKTHOH BapHaIHH.

Pasnen 7

Kpurepunit Xu-kBazpar.
[IpoBepka He3aBUCUMOCTH
MPU3HAKOB

7.1

Bo3MOXHBIE TOCTAaHOBKH 331a4H O
HE3aBUCHMOCTH KOJIMYECTBEHHBIX 1
Ka4eCTBEHHBIX NPU3HAKOB (KOMIIOHEHT
JIBYMEPHBIX CITy4aiHbIX BEJIMYHH)

3amada 0 HE3aBUCHMOCTH ABYX NPU3HAKOB KaK IMPOBEPKA TUIIOTE3EI
0 TOM, 4TO PaclpeesIeHNue OJHOTO IIPU3HAKA HE 3aBUCHT OT
3HadeHuH npyroro. KonnuecTBeHHbBIE TPU3HAKY C Pa30MEeHUEM Ha
HMHTEPBAIbHBIC KATETOPHH JUTS IPUMEHEHUS KPUTEPHs XH-KBapar.
KavecTBeHHBIC HOMUHAIBHBIC TPU3HAKH C TIPOU3BOIBHBIM YHCIOM
kateropuii. Tabnmiia conpspkEHHOCTH Kak OCHOBHas (hopMa
NpeACTaBICHUS NaHHBIX IS aHAJIN3a He3aBUCUMOCTH.

JIK, JIP

7.2

Teopernueckoe 000CHOBaHUE KpUTEPHS XH-
KBaIpar

Kpurepwuii xu-kBaapaT Kak IpOBEpKa TUIIOTE3bI O HE3aBUCUMOCTH
NPU3HAKOB HA OCHOBE CPaBHEHHsI HAOIIOAEMbBIX M 05KHJIAEMBIX
4acTOT B TaOJHUIEe conpsukEHHOCTH. OXKKJaeMble YacTOTHI IPH
THIIOTE3€ HE3aBUCUMOCTH KaK MIPOHU3BEACHUE COOTBETCTBYIOIINX
MapruHaJIbHBIX CyMM, A€IEHHOE Ha 00N 00BEM BHIOOPKH.
CTaTHCTHKA KPUTEPHS KaK CyMMa KBaJpaTOB OTKJIOHSHUH
HaOJIIoJaeMbIX YacTOT OT OJKHIAEMBIX, JICNEHHBIX HA 0XKHIaEMbIe
4acTOTHI. PacmpenieneHue CTaTUCTHKY KaK aCUMIITOTUYECKOE XH-
KBaJIpaT C YHUCIIOM CTENEeHel CBOOOIBI, PABHBIM IIPOM3BEACHHIO
YHCIa KaTeropyii 0THOrO NPU3HaKa MUHYC OJIMH ¥ YUCla
KaTEeropuid JPYyroro Npu3HaKa MUHYC OJIMH.

JIK, JIP

7.3

Mo3auuHas quarpamma Kak CpeicTBO
BU3yaJIbHON OLIGHKH MTPaBJ0I0A00HOCTH
THIIOTE3bI O HE3aBUCUMOCTH ITPU3HAKOB (B
ClTydae KaueCTBEHHOM I'PyMITHPOBKN)

MoszanuHas iuarpaMmma Kak rpauueckoe mpeAcTaBiIeHNe TaOInIbl
CONPSKEHHOCTH C IJIOLAASIMHU MIPSIMOYTOJIbHUKOB,
IIPONOPLUUOHANILHEIMU YacToTaM. IlocTpoenue Mo3anyHon
JMarpaMMbl: 110CIEeJ0BATEIbHOE IeIeHHE 001aCTH M0 YPOBHAM
OJIHOTO IPU3HAKA, 3aTE€M 110 YPOBHSM Apyroro. BusyanbHas oneHka
HE3aBUCUMOCTH IIPU3HAKOB YEPE3 CPABHEHUE J10JIEH KaTeropuil
BHYTPH KaXXKA0TO YpoBHs. OTKIOHEHNE OT HE3aBHCUMOCTH
NIPOSBIIAETCS KaK Pa3Iu4ye BbICOTHI UM IUUPHUHBL
MIPSIMOYTOJIBHUKOB JIJIsI Pa3HBIX KaTErOpHil.

JIK, JIP

Pazgen 8

HenapaMeTpI/Iqecme

KPUTEPHUU IIPOBEPKU TUIIOTES.

Kpurepunii YunkokcoHa.
OCHOBBI KOPPEISIIIAOHHOTO
aHanmm3a

8.1

Teopernueckoe 000CHOBaHUE TPUMEHEHUS
HeMapaMeTPUYECKUX KPUTEPUEB IPOBEPKU
runore3. Kpurepuii Y uinkokcona

Henapamerpuueckue KpUTepuH Kak METOABI IPOBEPKHU FUIOTE3, HE
TpeOyIoLIIe PEIIOIOKEHNS O BU/E PacIpe/ieNIeHHs TeHepaIbHON
coBoKkynHocTu. [IprMeHeHne HenmapaMeTpUIECKUX KPUTEPUEB MIPH
MAaJIBIX BBIOOPKAX, OTCYTCTBHH HOPMaJIbHOCTH, HAJIMYMH BBIOPOCOB,
NIOPSIKOBBIX AaHHbIX. Kputepuii Y mikokcoHa ajis AByX
HE3aBHUCHMBIX BRIOOPOK KaK PAHIOBBIM aHAJIOT KPUTEPHUS
Cthro/ieHTa. ANTOPUTM KpUTEPHs Y UIIKOKCOHA: 00bEIMHEHIE

JIK, JIP
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BBIOOPOK, PaH)KUPOBAHUE BCEX HAOIIOICHNH, BEIYUCIICHHE CYMMBI
paHroB A1 MEHbIIEeH BRIOOPKHU. Kputepuil Y HIIKOKCOHA [T
TIApHBIX BHIOOPOK KaK KPUTEPHH 3HAKOBBIX PAHTOB HA OCHOBE
PaHroB a0COJIOTHBIX PA3HOCTEH.

8.2

OCHOBHBIE TTOHATHS KOPPEISILIUOHHOTO
aHajM3a: KoBapuanus, KoadduueHt
KOPPEIAINH, UX BBIOOPOYHBIC OIICHKU

KoBapuanus kak Mepa COBMECTHONH U3MEHYMBOCTH ABYX
MPU3HAKOB, OKa3bIBAIOIIAs HAIIPABJICHHUE JINHSHHOM CBS3H.
Bri6opouHast koBapHalys Kak CyMMa NPOU3BEICHUI OTKIOHCHHI
Ka)XIOMH IMapel OT CBOMX CPEIHHX, JeJIEHHAS Ha 00BbEM BEIOOPKH HIIH
00bEM Munyc oauH. Koadduuent koppemnsun kak
HOPMHUPOBaHHasi KOBapualys, MpuBeIEHHAS K HHTEPBAILY OT MHHYC
€IMHHMIIBI 10 TUTIOC eAMHULIBL. BBIOOPOYHBIH KOG PHUIUEHT
koppensinuu [InpcoHa kak OTHONIEHHE BHIOOPOYHOM KOBapHalluK K
NPOU3BE/ICHHUIO BBIOOPOYHBIX CPEeTHEKBaIPATUIECKUX OTKJIOHEHHUH.

JIK, JIP

8.3

[IpumeHeHnEe BRIOOPOYHOTO KOAPPHIINCHTA
KOPPEJSIHHN TSI OLICHKH CTENIEHN
3aBUCHMOCTH NPU3HAKOB (KOMIOHEHT
JIBYMEPHOI HOPMAJIBHOM ClIy4yaliHOH
BEJIMYHHBI)

Wurepnperanus koadduimeHTa Koppesinuy 1o abComoTHOR
BeNMYMHE: ONM3Kast K €IUHALE 03HAYACT CHIBHYIO JTHHEHHYTO
CBSI3b, OJIM3Kast K HYJIIO — OTCYTCTBHE JINHEHHOH CBSI3U. 3HaK

ko3 hunreHTa yka3plBaeT HAIIPaBJICHHE CBSI3H: MOJIOKUTEIbHBIN
TIPY TIPSIMOH 3aBUCUMOCTH, OTPHLIATEIbHBIN IPH 0OPaTHOM.
[TpoBepka runoTess! 0 3HAYUMOCTH KO3 GHUIINEHTa KOPPEIALUHA Ha
ocHoBe pactipeznenenus CteronenTra. OTianyne KOppessinuu oT
NPUYUHHO-CJIEICTBEHHO CBSI3U: KOPPEJSILKS He 03HaYaeT
npuuuHHOCTH. OrpaHndenus ko3 GuLreHTa Koppessiium
[TupcoHa: 4yBCTBUTEIBHOCTH K BEIOpOCAM, U3MEPEHHUE TOJILKO
JIMHEHHOH CBSI3H, TpeOOBaHNE HOPMATBFHOCTH paclpeaesIeHIH 11
NPOBEPKH 3HAYUMOCTH.

JIK, JIP

* - zanmonHseTcs Toabko o QUHOM dopme obyuenus: JIK — nexyuu, JIP — rabopamopnvie pabomot;, C3 — npakmuueckue/cemMunapcrue 3anusamusl.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJINHBI

Tabnuya 6.1. MamepuaneHo-mexnuueckoe obecneuerue OUCYUNIUHbL

Cneuunajau3supoBaHHoe
yueOHoe/1adopaTopHoe
obopynoBanme, IO u
MaTepuabl 1J1s1 0CBOCHHSA
AUCHUTLTAHBI
(mpu HE0OXOAUMOCTH)

Tun aynuropun OcHaleHue ayauTopun

Aynuropus JUIs IPOBEICHUS 3aHATUI
JICKIIMOHHOTO THIIa, OCHAIICHHAS
JleximonHast KOMIUICKTOM CIEIUATH3UPOBAHHON MEOeIH;
JIOCKOH (9KpPaHOM) U TEXHHYECKUMU
CpeJICTBAMU MYJIbTHMEIHA MTPE3CHTAIIHIA.

KoMnbroTepHslii K1acc Uisl IPOBENEHUS
3aHSTUN, TPYNIIOBBIX U MHIAWBUIYaJIbHBIX
KOHCYJIbTaIMi, TEKYILEr0 KOHTPOJIS U
KoMIbroTepHBIN | MPOMEKYTOYHON aTTECTALNH, OCHAILICHHAS

KJ1acc NEePCOHATIBHBIMU KOMIIbIOTEPAMH (B
KOJIMYECTBE  IIT.), JOCKOW (3KpaHOM) U
TEXHUYECKUMHU CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALMM.

AyIuTOpHS JUIS CAMOCTOSITEIILHOU PaOOTHI
oOyJaronuxcs (MOXKET UCIOJIb30BATHCA IS

TSt .
A . | IpOBeIeHUs] CEeMHUHAPCKUX 3aHATHI U
CaMOCTOSITEIIbHON 9
KOHCYJIBTAITNH ), OCHAIIIEHHAS KOMIUIEKTOM
paboTsl

CreLMaNIN3UPOBaHHON MeOenu U
KoMibroTepami ¢ goctynoM B QUOC.

* - ayIUTOPHS JJIsL CAMOCTOSTENbHOM paboThl oOyuaromuxcs ykassiaetcs OBA3ATEJIBHO!

7.  YYEBHO-METOJAMYECKOE W HWH®OPMAIIMOHHOE OBECNEYEHME
JTACHMIUINHBI

Ocnoenas numepamypa:

1. bopoaun A.H. DnemeHTapHBIi Kypc TEOpUU BEPOATHOCTEN U MAaTEMaTUYECKOM
cratuctuki. - CII6.: Jlans, 2011. - 256¢

2. Mupsie A.H., Opmux WN.T'., ScpkoB [1.A. BeposiTHOCTE B TeopeMax U 3a1avax (c
JI0OKa3zaTelbcTBamMu U pemeHusamu). Kaura 1. - M.: MIJHMO, 2013. - 648 c.

3. CTaTUCTUYECKUI aHATN3 JAHHBIX, MOJACIIUPOBAHUE U MCCIIEIOBAHNE BEPOSTHOCTHBIX
3akoHoMepHocTell. Kommbrotepusriii moaxon / b.1YO. Jlememxko, C.b. Jlememko, C.H. ITocTtoBanos
u 1p.J- M.: HUIl UTH®PA-M, 2015. - 890 c.

Lononnumenvnasn numepamypa:

1. bopoBkoB A.A. MaremaTtnueckas cratuctuka. - CII10.: Jlans, 2010. - 704 ¢

2. CeemaukoB A.A. Ilpuknanueie MeTobl Teopun BepositHocTei. - CI10.: Jlans, 2012. -
480 c.

3. Kosnos A.1O., Mxurapsia B.C., [llumos B.®. Ctatuctuueckuii ananu3 JaHHbIX B MS
Excel. - M.: UHOPA-M, 2014. - 320 c.

Pecypcwr ungopmayuonno-menexomMmyHuKayuoHHou cemu « Mnmepunemy»:

1. ObC PYIH u croponnue 9bC, Kk KOTOPBIM CTYA€HTHI YHUBEPCUTETA UMEIOT JOCTYII

Ha OCHOBaHUU 3aKJIFOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-0mOmmuoTeunas cucrema PYJIH — 9bC PYJIH
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http://lib.rudn.ru/MegaPro/Web
- ObC «YHuBepcurerckas 6udimoreka onnaita» http:// www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru
- ObC «KoHCcynbpTaHT cTyeHTay www.studentlibrary.ru
- OBC «Tpounkuii mocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBbI
- DIIEKTPOHHBIN (HOH/T TPABOBON ¥ HOPMATUBHO-TEXHUIECKOM JOKYMEHTAITUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a ganubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuansi 015 camocmoamenbHol pabomsl 00Y4arOWUXcs npu
0CB80eHUU OUCYUNTUHBL/MOOYIA*:
1. Kypc nekiuit no quctumuinHe «CTaTHCTUYECKHE METO bl aHATN3a JaHHBIX).

* - Bce y4eOHO-METOIUYCCKUE MATePUANTBI JJII CAMOCTOSITEIIBHONH PabOThl 00yUJarOmUXCsl
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOUINM MOpsiAKoM Ha cTpanulle aucuuruinasl B TYUC!
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