





MHUHHUCTEPCTBO HAYKHW M BBICILIEIO OBPA3OBAHMS
POCCUHUCKON ®EJEPALIUM
d)enepan bHOC I."OC)JIIHPC‘I'BEH}!DE ABTOHOMHOE
o0pa3oBaTeNbHOE YUPEKACHIE BhICIIEro o0OpaszoBaHus
«IOXWHBIH ®EJEPAJILHBIA YHUBEPCHTET»

Hixe HEPHO-TEXHONOIHYECKAA aKajieMun

b. H. MAPUEHKO

METO/Ibl OBPABOTKH JAHHBbIX
MOHHUTOPHHI'A OKPYXXAIOIENH CPE/IbI

Vuebuoe nocobue

Poctos-Ha-/losy — Taranpor
Haparenscrso HOuoro denepanbHOTO YHUBEPCHTETA

2022



YJIK 502.7(075.8)

BBK

M30

20.18173
M30

ITevamaemesn no pewenuio kagedpv mexnocepnoi besonacrnocmu w xuain

Hﬂcmumyma nauomammmuﬁ, ANEKMPOHUKN N lel'ﬁ{a‘pﬂt‘HI'I'}I‘H'HIIJ.'

FOncnozo @edepanbrozo ynueepcumema (npomokoa Ne 10 om 11 sasn 2022 2.

Penensenton:

JOKTOP MEJMIMHCKHX Hayk, 3aBe/ylomuil naboparopueii canurapuoii
MHKPOGHONOTHH BOIHEIX 0OLEKTOB H MUKPOOHOIT HKONOTHI MeI0BeKa
PocTosckoro Hay4HO-HCCACAOBATENLCKOTO HHCTHTYTa MuKpaduonari
u napasuronornu I, B. XKypaenes

[OKTOp MEAHIIHHCKHX Hayk, npodieccop, saseryrouii kadenpoit
JIEPMATOBCHEPOJIOTHH POCTOBCKOrO rocy IapCTBEHHOTO MEAHIHHCKOTO
yHuBepcuTeTa, rasHeii spad I'BY PO «KB/I» 8. E. Temnuxos

Mapuenko, b. 1.

Merozst 06paboTii JaHHLIX MOHHTOPHHTA OKpy#aromeit cpensl : yuebnoe
nocobue / b, M. Mapuenko ; IOxusii denepansumii yuusepenrer. — Pocros-na-
JTony ; Taraupor : M3gatenserso I0xuoro depepansuoro ynusepenrera, 2022, —
165 c.

[SBN 978-5-9275-4266-6

B yuebnom nocobun paceMaTtpHBAloOTes BONPOCHL craTHeThveckoii obpaborin
JIAHHBIX OUHAMHYECKOTO Habmojenns 3a okpyxalouieii cpenoii. Manomenn ocHonsi
MIMEPEHHIT M KONHYCCTRCHHOIO ONMUCAHMA JAHHLIX B akonoruu. [loxgpobuo pacemotr-
PEHBI CTATHCTHYCCKHE THIOTEL], METO/IL HX TMPOBCPKH € NPHMEHECHHEM PasiyiLIX
CTATHCTHYECKMX KPUTCPHER, AJINOPHTMBI HPHHATHS CTATHCTHYECKHX PEIICHMI, O1CHKT
BEPOATHOCTH OMMOOK M NIPHHIHILL COMEPKATEABHON HHTEPIPETALUNN HOIYHCHHAIX pe-
3yApTaToB, lpeactaBiennl napaMETPHHECKHE H HENAPAMETPHYECKHE METOJIL CpaRHe-
HAUA, BAPHAHTHE MHOFOQYHKIMOHAILHBIX CTATHCTHYCCKHX KPHTEPHED, KpHTepuii coor-
BETCTBMA XH-KRBAJPAT, OCHOBLI KOPPEISIMONTOTO, PEIPECCHONTON0 U JICIIEPCHOHHOTO
AHANKIA TIPH BEJICHWH IKONIOTHHECKOTr0 MOHHTOPHHTA,

[l erypenros eneawansnoety 20.03.01 «Texnocdepnas Gesonacnoctsy.

YK 502.7(075.8)
BBK 20.18a73

ISBN 978-5-9275-4266-6

© [Omuwii depepanbublii ynusepenter, 2022

© Mapuenko B. H., 2022

© Odopmienne, Maker, Hsjarennerso
1Oxnoro denepansuoro yuunepenrers, 2022



r-BBBI[EHHE ....................................................................

1. OCHOBbI MBMEPEHHA H KOJIMYECTBEHHOI'O
~ OITMCAHMS JAHHBIX B 9KOJIOTMYECKOM

1.1. FenepanbHasn 1 BBIGOPOUHAS COBOKYITHOCTD ...ovvvevvvrnarrvsensns
1.2. IlIkasnsl H3MEpPeHHH NpH BEIGHWH MOHMTOPHHIA OKpYKalowmeii

1.4.1. Xapakmepucmuiu nonosicenus (Mepbl yenmpanonou me-
OCHYUU U KEARMWTU PACAPCOCTEHUS) ... ... .. v vvs ven ven an aas vt won s e
1.4.2. Xapakxmepucmuru pacceusanus (Mepol UsMeHYUGoCmu) ......
1.4.3. Xapaxmepucmuxu acummempuu (nokasamens Kococmu) .....
1.4.4. Xapaxmepucmuxu sxcyecca (0cmpogepuuRROCMU) ... ... .....
1.5. HopmansHoe pacnpenenenme kak crannapt. [Iposepka Hopmaib-
T YT G s R SR LS
1.6. HcknoueHne pe3ko OTIHYAMUXCA ((AHOMATbHBIX)) BEHYHH
B BADHALIMOHHOM H AHHAMH4ecKkoM paaax. Meron lllosene ..........
1.7. OTHOCHTEIILHEIE TIOKAZATEIH 4 .vuuvvvseansnrsvrassansennsnsssasarannm
1.7.1. HHMEHCUBHBIC NOKAZAMEIIU ... ... ... cccsv v s ves sas sk o sin wes snes
1.7.2, IKCMEHCUBHBIE NOKATAMENU ... ... oo sov e ves ore vas e os sob sn aeane
1.7.3. lloxazament COOMHOWICHUSA ... ...... ... v ses sis ses sas ves ns aes sas snes
1.7.4. [Toxazamentt HAGZNAOHOCIIU .. ... ... o vos srs ses ses o sas sns sas sis b
1.8. Cpennss ommbKa cpejiHero apu()MeTHIECKOr0 i OTHOCHTEIIb-
HOFO ITOKASATOIN 0. teusinssesssaraisnsssssnsnassastorntssyssasrnsnsaasssssans
1.8.1. Cpednss owubka cpednezo apugpmemuyiecko2o (my) ... ... ...
1.8.2. Cpednssn owubka omHocumenso2o nokasamenst (Mgy ... ...
IO CTCIEHM CBOBOMEL « . coveierirniruraerssresarssnssnssastsistisrntaniassss
1.10. MeTo AOBEPHTENBHBIX MHTEPBAMOB .. \uvveverenrniiseiiniinaine

2. CTATUCTUYECKHE T'MITIOTE3bI
H METOJBI UX ITPOBEPKH ........ccoivvniaesiniiiiniiiiiiinanan,

12
18
21

28
30
31

31

37
39
39
43
44
46

e



Codepoicanue

2.1, Ipeamernsie (MCCneNOBATEIBCKHE, HAYUHBIE) M CTATHCTHYC-
ckue runorespl. Hynesast 0 anbTepHATHBHAS CTATHCTHYECKHE MHIIO-
TC3kI. Hanpaﬂucmtmc H HCHAMNPABJACHHBIC ANBTCPHATHBBL ...oovvvnien
2.2. YPOBHH CTATHCTHYECKOH SHATHMOCTH ..vuvviviiniinniininininnen
2.3. CratucTHyecKHe KPUTEPHH, BHIbI H HPHMCHCHHC TIPH 1IPOBEp-
Ke CTATHCTHICCKHX THITOTEE vioverssovinssiaasuvanssatosareninsenss s
2.4, CTATHCTHYECKOE PEIIEHNE, BEPOSTHOCTL OMMOKH # NPHHLMITEI
COACPXKATEILHON MHTEPTIPETAIIMH . .uviniieiinineiiiiane e
2.5. BoiGop METOA CTATHCTHHECKOTO BRIBOMR t\vvvviveniniiiniiinnnn

3. MAPAMETPUYECKHE METO/bI CPABHEHMA .................
3.1, CpanHe e RUCTIEPEIIA v v iviyua ssids S iava v e R s S
3.2. Kpurepnii t-CrbioenTa Juist 02HOH BHIOOPKH ..oovvvininiennann.
3.3. Kpurepnii t-CTbroaeHTa Juist ABYX HE3aBHCUMBIX BBIOOPOK ......
3.4. Kpurepnii t-Crbiofenra Juisi 1BYX 3aBHCHMBIX BbIOOPOK .........
3.5. Kpurepuii t-Crbionenta JUist OTHOCHTEILHBIX OKA3aTENEeH ...

4, MHOT'O®YHKIIMOHAJIBHBIE

CTATUCTHUECKHUE KPUTEPHH ......c.coivviinenrninniiaiiininiaioin
4.1, TonsTHe 0 MHOTOQYHKIHOHMILHBIX CTATHCTHYECKHX KPUTEPHIX
4.2, Kpurepnii @*-yrnosoe npeodpazosanue Mumepa ..o.oveeviennnn

5. HEMAPAMETPHYECKHE METO/IbI CPABHEHMSI ............
5.1, Kpurepuit U Manna—YurHu Juis JIBYX HE3aBHCUMBIX BHI00POK
5.2, Kpurepuit T Buiikokcona irst 1ByX 3aBHCHMBIX BHIOOPOK .......

6. KPUTEPHIT COOTBETCTBUSI (COTJIACHST) %% .ovviiiieeenn,

7. KOPPETHINHMOHHBIE (CBABM c.ccosmmnnmmmmmsmnmamimasis s
7.1 TonaTHe KOPPEIANME i ivdviniiiiina sy sl i viass
7.2. Koodmnuent xoppenaunn Hnpeona (Ixy) vveevveveinieiinnan.
7.3. Perpeccnonustii ananus. Jluneiinas perpeceust ..o,

8. IUCITEPCUOHHBIM AHAJIN3 (ANOVA) ..o
8.1. HasuaueHue i OCHOBHBIC MOHATHA AUCICPCHOHHOTO AHMIH3A ...
8.2. OnnodakTopHbiil AHCICPCHOHHBI AHAMHUS . ..oeiriirieirasaanan,

SAKIIOYEHME coous v e i i i i s e mainayies

60
63

65

70
il

79
79
80
81
83
84



Codepocanue

 TIPHJIOXKEHHS
" (OCHOBHBIE CTATUCTUYECKUE TABJIML[bI)

...................

Ilpunoscenue I. CTannapTHeie HOPMAILHBIE BEPOATHOCTH ............
Ilpwroscenue 2. KputHieckue 3HAUCHHA IBYCTOPOHHEro t-KpHTepHs
e e A A T L T L
Hpunoscenue 3. 3navenns kpurepus Lllosene (koadpuuuenta Ur)
JUISL BBISABJICHHS @HOMAIbLHLIX (PE3KO OTIMHYAIOIIHXCS, BbICKAKHBA-
BOIIAE ) TIORBSATOIOH o5 seaheins s s it ansnmme i Tiamseasebanssrinsns

llpunosicenue 4. Bepxuas W HWKHAA MPAHUILI JOBEPHTEILHOIO WH-
e G R A A e
Ilpwioscenue 5. KpuTHieckue 3HaueHust oiHocTOpoHHero F-kpurepus
Duiepa (U8 NPOBEPKH HANPaBIEHHbIX runores npu p = 0,05) .........
Hpunooicenue 6. KpuTHyeckue 3Ha4eHHs OIHOCTOPOHHEro F-kpurepust
Duepa (U MPOBEPKH HANPABJIEHHBIX runoTes nmpu p = 0,01) .........
IIpwioscenue 7, KputHieckue 3HaUEHUA IBYCTOPOHHEro F-Kputepus
Duinepa (115 NPOBEPKH HEHANPABIEHHBIX runoTes npu p = 0,05) .....
Hpunoocenue 8. KputHueckue 3Ha4eHUs JBYCTOpPOHHEr0 F-kpurepus
®uiepa (Ui NPOBEPKH HeHanpapneHHbIX runoTes mpu p = 0,01) ...
Hpunooicenue 9. KpUTHIECKHE 3HAYCHHS KPHTEPHA X 1ovvvvireieninnns
Hpunooicenue 10. Kpurnueckue snauenns kpurepus U ManHa—YHuTHH

Hpunoocenue 11. Kpuruueckue 3nauenns kpurepus T Bunkokcona

Hpunoacenue 12. Benuuunsl yrina ¢ (B paguaHax) JUls pasHbiX mpo-
T 0 (] A e R S T e S R e
Ipunoowcenue 13. YpOBHH CTATHCTHYECKOH 3HAYMMOCTH A pas-
HBIX 3HAUYEHHH KPHTEPHA @* DHIIEPA ...ovvvvvvieiiiiieiiiiiiiiaini,

Ilpwrooicenue 14. Kpuruueckne snadeHns kod3(pOHIHEHTOB Koppe-
NALMH [THPCOHA M CITHPMEBHA «..cuuvvninsviienrersansuisanrinessssssanssans

CHHACOK JIMTEPATYPEBI .......cocoiviiiiiiiiiiiiiiiiiiien

125

126

130

135

140

145

150

152

158

159

162



