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JlaGopatopHbie pabOThI MO AUCHUILITHHE « Teopust BEpOosSTHOCTEHN 1
MaTeMaTHYeCKas CTATUCTHKA» BHITIOJHICTCS B 6—M ceMecTpe U UMEIOT Iie-
JIBIO 3aKpEIJICHUE 3HaHUM 1o 3—My pazaeny (4act) kypca «MaremaTuye-
CKasi CTAaTUCTHKAY.

[IpemararoTcss HHANBUYTBHBIC 3aIaHKS 110 0OpaOOTKE TaHHBIX Ha
OBM c ucnons3zoBanuem nakera SPSS.

Hnsa ycnemnoro BeimonHeHuss KKP 1emecooOpa3Ho HCIOIb30BaTh
JICKIIMH ¥ CJICTYIOIIYIO JIUTEePaTypy:

1. KouetsiroB A.A. Teopus BepositHOcTel: yueO. mocobue / — Tyna,
N3n—Bo Tynl'Y, 2016. — 234 c.

2. Kouetbirop A.A. MaremaTruueckasl CTaTUCTHKA: y4ue0. mocoodue / —
Tyna, U3n—Bo Tynl'VY, 2017. — 274 c.

3. KouetpiroB A.A. Martemaruueckas cTaTucTuka. Pemenue 3amad ¢
ucnojb30oBanreM mnakera SPSS: yue6. mocodue / Tyna: Mzg—Bo Tynl'V,
2011. - 156 c.

4. KouetniroB A.A. Cnyualinbie mipoliecchl: yue0. mocooue / — Tymna,
N3n—Bo Tynl'VY, 2020. — 300 c.



COILEPKAHUE

1. BOBSMOXHOCTU U OPTAHU3ALIMA ITAKETA SPSS................... 4
1.1. OCOBEHHOCTH MOJIb30BATEJILCKOTI'O UHTEP®ENCA .....covvveeivenne 4
1.2. BAZOBBIA MOZYJIB (SPSS BASE).....cciiiiiie e, 20
1.3. JIOTTIOJTHUTEIBHBIE MOIIY I ...uvvveeiiiieeiiieeessiseeessnveeessnseeesssaeaeenes 20
1.4. BBOJI JAHHBIX (DATA ENTRY) woviiiiiiieiec et 23
1.5. TIPEJCTABJIEHUE PE3YJIBTATOB AHAJIM3A ...vveveveiieenieieseesseeeenenns 23

2. IIPAKTUKYM OBPABOTKHN JAHHBIX HA OBM........cccceeennnnne, 25
2.1. OITUCAHME TTOKA3ATEJIEH IO BBIBOPKE......ccvviiiiiieiiiiesineesiensninens 25
2.2. UHTEPBAJIBHBIE OLIEHKU ITAPAMETPOB.....uiiiiiitteeeereereneeereerineeaes 30
2.3. IIPOBEPKA I'MITIOTE3 [10 CTATUCTUYECKUM JJAHHBIM..........cevvvnen. 33
2.4. KOPPEJISILIMOHHBIN Y1 PETPECCUOHHBIN AHAJIM3bL........ccceeeeeeee. 36
2.5. JINCTIEPCUOHHBIN AHAJIHS ...vvieiiiieeiiiieeessiieeessireessieesesnnneeesnssenesnns 43
2.6. PAIBI IMHAMUKH  .......cooeeiiieieeeeeeeeeeeeeeeeeeeeeeee e 48
2.7. UHAEKCHBI METO/L.......ceecuttvreeeeeeeeessesiiisssserseeesessssssssssssensessseesnns 53
2.8. KITACTEPHBIM AHAJIMB.....ceitiiiiiieiieeesieeesieeesiteessseeesnseessseeesnneeennnens 57
2.9. JIBYX®AKTOPHBII JUCITEPCUOHHBIN AHAJIUS.......ccevveeeeeciiieeeee e, 63
2.10. MHOTOMEPHDBIV AHAJI3.....ccuvieiniiiesirieaieeesineessieeesnneessneeesnneesnnneas 67
2.11. MHOXECTBEHHAS JIMHEMHAS PETPECCH S ....cccvveeiiiieeieeesieeeninens 69
2.12. JIMCKPUMUHAHTHBIA AHAJTIZIS ...oveeiiiieeeiiiee e ciree e sieeeessnvee e 78

3. UHIAMBUY AJIBHBIE 3AJAHUS JUISI UCCJIEJOBAHUIA ....... 82



1. BOBMOXHOCTHU U OPTAHU3ALUSA TAKETA SPSS

SPSS nias Windows — makeTr Ui CTaTUCTUYECKOTO aHaIM3a JaHHBIX U
yIpaBJICHUS TaHHBIMU.

B otnuuume oT nIpyrux cpeacTs aHaiM3a AaHHBIX, SPSS oxBaThiBaeT BeCh
aHAJIMTUYECKUI MPOLECC, MPOIIE B UCIOJIb30BaHUU U UMEET OTHOCUTEIIBHO He-
BBICOKYIO OOIIYIO CTOUMOCTD BJIaJICHUS.

[Iporpammusblii komiieke SPSS pa3BuBaeTcst yxe Ha NPOTsHKEHUU Oosiee
40 mer W TPEJOCTABIAECT IIUPOKHUE BO3MOXKHOCTH HE TOJBKO B cdepe
MICUXOJIOTHH, COI[MOJIOTHH, OMOJIOTHH, MEIUIIMHBI, B 00JJACTH MapKETUHTOBBIX
UCCJE0BaHUM, B YIPABJICHUM Kaye€CTBOM MPOIYKLHMH, HO M B Pa3IUYHBIX
TEXHUUYECKUX MPUITOKCHUSX.

SPSS saBnsiercst camoil pacnpoCTpaHEHHON MpPOrpaMMoi it 00pabOTKu
CTaTUCTUYECKOM MH(OpMaLIUH.

Hapsny ¢ paznuyHbIMu cieqUalbHBIMU MAaTEMATUYECKUMHU TTPOLENYPAMU
aHanu3a JaHHBIX, TMAKeT OTJIMYaeT yJ0OCTBO B paboTe M JpY>KECTBEHHBIM
MOJIb30BaTEILCKUI HHTEp(PEiic.

Bepcus 13.0 makera opueHTrupoBaHna Ha padboty B cpeae Windows.

1.1. Oco0eHHOCTH MOJIL30BATEJIbCKOr0 HHTEPdeiica

B »T0i1 rnaBe nmpencrtasieH 0030p ucnoib3oBaHus SPSS nius Windows,
KOTOPBI B MEPBYIO ouepesib OyJIeT KacaThCsl TEXHUYECKUX MPUEMOB PaOOTHI C
MPOrpaMMON.

[Tpn kaxaom 3aIlycKke MpOorpaMMbl HOSIBISIETCS IUATOrOBOE OKHO (pHC.
1.1.1), B KOTOPOM MOKHO BBIOpaTh HEOOXOIUMYIO OTIEPAITHIO.
K.ak BBl ®OTHTE HavaTs?
7 ZanyeTuTe pukoB0ACTED
" BeecTi aaHHee
" BBINOAHUTE FoTOBLIN Sanpoc
(™~ CosaaTe HOBBIH 33NPOC € NOMOLLEK NOMOLHUKE

(* OTRPBME FOTOELIE Baiin

Jo6EEHTE HOBLIE PalinGL...

C:4Documents and SettingshHacta\Patoumi cronteT
C:%Program FileshSPS55\Carpet. say

C:%Program FileshSPSSYYEE zaw

£ >

" OTRpbME ApYroi dakin

FEE
wkfa

JotaEuTE HoBRIE daling...
C:4Documents and SettingshHacta\Patoumi cronteT
C:4Documents and SettingshHacta\Patoumi cronhcT

£ >

[~ He BbIEOAWTE 3TO OKHO

[0k | omen |
Puc. 1.1.1. Inanorosoe oxuno Open File
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[TonTBepIUTH BEIOOP MOXKHO, IIEIKHYB Ha KHOmKe OK,

[TogTBepAuTs BBHIOOp (haiina, KOTOPBHIM HEOOXOAUMO OTKPBHITH TaKXKe
MOYKHO, JBaXIbl IIEIKHYB MBIIMIBIO HA UMS HYXHOro ¢aiina (Bce (aitipl B
SPSS coxpansroTcs ¢ pacimpeHrueM *.sav).

[Tocne atoro comepxumoe ¢aitsia *.sav oToOpa3uTCs B OKHE peaaKTopa
JAHHBIX, KaK TTOKa3aHo Ha puc. 1.1.2.

nab1.sav - SP55 Pe naktop gaHHbIX

haiin  PeaakTHpoBaTe OTofpameHde fJadHHele  MsmeHeHWe AHanks  BavanusaumAa CpeAcTBa  QKHO
MomMaLwE
=S 8| || =k 6l FlE R 99
1% 1
X Hlv | F | var | var | var war '
1] 1,00 1,00 470
2 1,00 200 8930
3 200 3,00 16,30
4 200 4,00 3020
5 300 S.00 32 B0
B 3,00 &,00 53 A0
7 3,00 7,00 7210
8 4,00 8,00 7910
9 400 .00 aa 7o
10 4,00 10,00 95 30
11 4,00 11,00 97 70
12 4,00 12,00 100,00
13 400
14 5,00 . .
15 6.00 . . -
[ 4 |+ |\ 0630p pannbix 4 OFz0p nepementen 1 ]
SPSS Mpoweccop roToOE

Puc. 1.1.2. PegakTop naHHbIx

Ecnu Ob11 akTUBU3UPOBAH MPOCMOTP NEPEMEHHBIX, MOTPEOyeTCs ele Ie-
peiitu Ha Brianaky Data View (ITpocmoTp naHHBIX).

1.1.1. Boi0op cTaTHCTHYECKOH MPOLeTyPhI

MeHIO CTaTHCTUKH, KOTOPOE OTKphIBaeTcs mo komanue Analyze (Arna-
JIN3), COIEPAKUT CIUCOK CTATUCTUYECKUX METOJOB.

[Tocne ka»aoro mMyHKTa 3TOTO MEHIO CTOMT cTpeika. OHa yKa3bIBaeT Ha
CYILLECTBOBAHHUE CIEAYIOIIETO YPOBHS MEHIO.

JlocTynHbI HAOOp CTATUCTHYECKUX METOJOB 3aBUCHUT, B YACTHOCTH, OT
TOT0, KaKue MOAYJIM ObLIM ycTaHOBIEHHI (puc. 1.1.3).



nab1.sav - SP55 PepakTop gaHHwIX |Z||E|[‘5__(|

thain  PefakTHMpoBaTe OTobpameHke  faHHele  MsMEHeHWE | Anankz BWzvankzaumAa CpeacTEa  OKHD

Moo OTYETEI »
. CTATHCTHES 3
==& B || =[] el FlrE Bl e .
1= 1 CPAEHEHHE CREAHH »
. wly | = | wvar MHHERHAA MOAENE 3 :J
1] 100 1,00 470 EEE:J::::}E”“E“” : _
2 1,00 2,00 930
PerpeccHa (3 |
3 200 3,00 16,30 NMiHEpHbMHYECKHA [ |
4 200 4,00 30,20 Knacchdmiauia 3 |
5 3,00 5,00 32 B0 OBpatioTka AaHHEL vl
G 300 G500 &350 MacwTat 3
i 300 700 7210 HenapaveTpHYeckHe TecTel L4
g 400 800 79,10 EpemeHHEIE pAakbl (L
g 400 5 00 50,70 AHHByECTE d|
10 400 1000 95 30 MHOWECTEEHHEIE OTEETEI ) [
AHANKE MPOMYLWEHHEL: SHAYEHKA. .,
11 4,00 11.00 97,70 CnowHElE BEIBOpEH (|
12 400 12,00 100,00 T T
13 400
14 5,00 . .
i qgﬁsou,n,aﬁhnhtllx A Ofizop I'II.BFIEMEHHI:I}{; |4 o !
SP35 Mpoueccop roToE

Puc. 1.1.3. MeHIO CTaTUCTHKH

nab1.sav - SP55 Pepaktop gaHHbBIX |Z||E|[‘5__(|

thain  PeaakT

MoMoLwE ACTOT pa
= |H |%‘ Yy MepererHan:
1w o wly E |
®F [ MokazaTe HOpMansHYD KpUEYD Copoc | |—

1 | [NaHens no
2 Pagkt: OTrieHa
3 4 Marous
: L Morwue
] B
G K.onoHkM;
7 3
a
El r

10

11 W atinon TUTPEL...

5 [ McnonbsoBaTk YkasaHuA 4R AHArpanhisl Ma;

13

14

15 B.00 . . d |

4| » |\ 0630p panHbIx 4 Ofizop nepemensr f 4 ]
SPSS Mpoueccop roToe

Puc. 1.1.4. Ilpumep nuanoroBoro okHa
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[Ipu BBIOOpE KaKOrO—HUOY b U3 MYHKTOB OOBIYHO MOSIBISIOTCS JUAJIOTO-
BbI€ OKHA, KOTOPbIE, KaK MPAaBUIIO, COJIEPHKAT CIECIYIONIMEe KOMIOHEHTHI:

1. Criucok UCXOJIHBIX MEPEMEHHBIX — CIMCOK BCEX MEPEMEHHBIX B (hailie
TaHHBIX. B TaHHBI MOMEHT B CITUCKE MCXOJHBIX MMEPEMEHHBIX MPUCYTCTBYIOT
cinenyromue nepemennsie. F, X, Xlv.

[lepen nMeHeM KaxJ10¥ IEPEMEHHON CTOUT 3HAYOK, IO KOTOPOMY MOYKHO
OTPENICTUTh, SIBJISIETCA JIU 3Ta MEpEeMEHHAsi YUCICHHOU UITU CTPOKOBOIA.

2. Cnucok BBIOpaHHBIX NMEPEMEHHBIX — CIHMCOK, COAEp KAl MepeMeH-
HbIC (haiiyia TaHHBIX, KOTOPBIC OBLIM BRIOPAHBI IS aHAIU3A.

Cnucok BBIOpAHHBIX MEPEMEHHBIX TAKXKE HA3bIBAIOT IEJIEBBIM CIIMCKOM
WJIU CIIUCKOM TE€CTUPYEMBIX MTEPEMEHHBIX.

Dot cricok uMeeT 3arojioBok Variable(s) (ITepemennas(bie)).

3. KoMaHHbIE KHOTIKA — KHOTIKH, TP MIETYKE Ha KOTOPHIC BBHIMOTHSIIOT-
Cs ONPECIICHHBIC ICHCTBHUSI.

B stoM nuanoroBom okHe pacnosioxkeHbl kHonku OK, Paste (BcraButs),
Reset (Copoc wim Otkinonuts), Cancel (Ormena) u Help (CrpaBka), a Takxke
KHOIIKHM, OTKPBIBAIOIIHEC BCIIOMOTaTeabHbIe IHMAOrOBbie OKHAa: Statistics...
(Craructuka), Charts... (Jluarpammel wnu ['paduxn) u Format... (dopmar).

KHomku BcioMoTraTeNnbHBIX JUAJOTOBBIX OKOH OTJIMYAOTCS TPOETOUHEM
(...) mociie Ha3BaHMSL.

[1aTh cTaHZAPTHBIX KOMAHIHBIX KHOIIOK B TJIABHOM JHAJIOTOBOM OKHE
MMEIOT CIEAYIOIIEe HA3HAUYCHHE:

1. OK — knomka OK 3amyckaer COOTBETCTBYIOINIYIO mporueaypy. OmaHo-
BPEMEHHO OHA 3aKPBIBAET JUAJIOTOBOE OKHO.

2. Paste — 3Ta KHONKa MEPEHOCUT BBHIOPAHHBINA B TUAJIOTOBOM OKHE CHH-
TaKCHUC KOMaH/Ibl B PEJAKTOP CUHTAKCHCA.

3/1ech MOKHO OTPEIaKTUPOBATh CUHTAKCUC KOMAHJbl U JOMOJIHUTH €ro
JIPYTUMU OTITUSMH, HEJIOCTYITHBIMU B TAHHOM JTMAJIOTOBOM OKHE.

3. Reset — 3Ta KHOMKa OTMEHSIET IEPEHOC BBIJICTICHHON MTEPEMEHHOM B I1e-
JIEBOM CITUCOK MEPEMEHHBIX.

4. Cancel — sTa KHOITKa OTMEHSIET BCe M3MEHEHUS, C/ICJIaHHbIC C MOMEHTA
MOCJIEAHET0 OTKPBITHS AUATOTOBOTO OKHA, U 3aKPBIBAET €TO0.

5. Help — »Ta kHOMKa BBIBOJUT KOHTEKCTHO—YYBCTBUTEIIbHYIO CIIPABKY.

[Ipu mienuke Ha HEW OTKPBHIBACTCSI OKHO CIIPaBKH, COJIEpKAIIee CBEACHUS
0 TEKYIIEM JUAJIOTOBOM OKHE.

Bri0op nepeMeHHBIX.

Jl;1st BBIOOpa TIEpeMEHHON B CIIMCKE MCXOIHBIX JaHHBIX HEOOXOAMMO BHI-
JEIUTh HYKHYIO IEPEMEHHYI0, 3aT€M IIEJIKHYTh Ha KHOIKE, KOTOpasi HaXOAUT-
Csl PSIZIOM CO CITUCKOM BBIOpaHHBIX MTEPEMEHHBIX.

IlepemenHas OyJeT NnepeHeceHa W3 CIHCKAa HMCXOJHBIX MEPEMEHHBIX B
CITUCOK BBIOPAHHBIX IIEPEMEHHBIX.



Mo>kHO Take JBaXK/bl HIEIKHYTH 110 HYXKHOM MepeMEHHOM, U OHa OyJeT
NepeHeceHa B CIIMCOK BHIOPAHHBIX MTEPEMEHHBIX.

[TonTBepauTh onepalno MOXKHO, IIEIKHYB 110 kKHomke OK.

PesynbTarel OyayT oToOpaskeHbI B OKHE mpocmotpa (Viewer).

OKHO MPOCMOTpa pa3/ejIeHO HA JIBE YACTH.

B neBoii oToOpaxkaeTcsi CTpyKTypa BBIBOJA, @ B MPaBOM — COOCTBEHHO
BBIBOJIUMEIC TAHHBIC.

B paznene BbiBoga 0TOOpaXkarOTCs Kak TaOJIUIIBI, TaK U TpauKH.

Jl71st BO3BpaTa B peAakToOp JaHHBIX HEOOXOIMMO BHIOpaTh B MEHIO KOMaH-
ael Window (Oxno) *.sav — SPSS Data Editor wim mienkHyTh Ha MaHeId WH-

CTPYMEHTOB Ha CUMBOJIE PEAAKTOPA JAHHBIX g

| - [=][x]
=dSR W B o Bk o & ¢
«| ]+ -| DO =8
=-{E] Butecg Fpadmka
= E' Mpadika p qJ
- [E] Hasparie
-- MprmedsHMa L
+a =
10
8- —
@ ° |
o
Q —
@
- T L
4
2 I
— Mean = 6,186
St. Dev. = 2,63001
M= 43
0= T T
0,00 2,50 5,00 750 10,00 12,50
X
=
£ >
BbIOpaHHBIE NYHKTE 1 (0 HEBHAMMEIR/CEEPHYT) # |5P35 Mpoueccop_roTos H: 375, Wi 469 pt

Puc. 1.1.5. OxHo mpocmoTpa

1.1.2. HacTpoiiku pegaKkTopa JaHHbIX
Menro View (Bum) pemakropa JaHHBIX COACPKHUT MHOMXECTBO OIIIHUH, C
TIOMOIIBI0 KOTOPBIX MOXKHO MPOU3BECTH WHIWBUIYAIbHYIO HACTPOUKY pellaK-
TOpa JaHHBIX.
B wacTHOCTH, MOXKHO:
® TI0Ka3aTh WU CKPBITh CTPOKY cocTostHus. Komanna: Status bar (Ctpoka
COCTOSIHUS);



e YBCIIMYUTH 3HAYKHM Ha TIAHEIM CHMBOJIOB W BKJIFOUYHUTH WU OTKIIOYHUTH
otoOpakeHue kparkux cBeicHuii. Komanga: Toolbars (ITanenn cumso-
JIOB);

e BbIOpaTh APYroW TuIl, HauepTaHue u pasmep mpudra. Komanga: Fonts
(Ipudrser);

® BKJIIOYHTH WM OTKJIFOYUTH OTOOpakeHHue JnHui ceTku. Komanaa: Grid
lines (JInauu ceTkm);

e 0TOOpakaTh METKM 3HAYCHUH BMECTO (PaKTUYCCKMX 3HAYCHHUU Tepe-
mennbIx. Komannaa: Value labels (Merku 3nauenmit).

1.1.3. [1aHe i CUMBOJIOB
SPSS umeer cnenyromue okHa:
e Penaktop mannsix (Data Editor).
Oxno npocmortpa (Viewer).
OxHo npocMmotpa Tekcera (Text Viewer).
PenakTop moomnsHBIX TabmuI (Pivot Table Editor).
Penakxrop nuarpamm (Diagram Editor).
PenakTop TekcroBoro BeiBoja (Text Output Editor).
PenakTop cuntakcuca (Syntax Editor).
e Penaxrop ckpurros (Script Editor).

Kaxnoe okHO, KpoMe pefakTopa MOOUJIBHBIX TaOJIUIl, UMEET OJHY WJIH
JIBE TIaHETTM CUMBOJIOB JIJI BHI30BA YaCTO UCIOJIb3YEMbIX KOMAH]I.

Kpatkue cBemeHus 0 KaKJOM CHMBOJIE MOYKHO TIOJYYHTh, €CIH TTOME-
CTUTh Ha HETO yKa3aTeJb MBIIIH.

Hwxe npencraBiieHsl IPekie BCETO T€ CUMBOJIBI, KOTOPBIE BCTPEUYAIOTCS
B OOJIBIIIMHCTBE WJIM BO BCEX OKHAX.

= OTkpeITh (aiisl. DTOT CUMBOJI aKTUBU3UPYET OUAJIOTOBOE OKHO OT-
KpBITHSI (aiiia, MpUIeM 1Mo YMOJTYAHHIO TTPEIIaraeTcs OTKPBITh TOKYMEHT TOTO
e TUTA, KOTOPHIA HAXOAUTCS B aKTUBHOM OKHE. CrietoBaTebHO, MPU MOMOIIIH
ATOTO CMMBOJIa MOXHO OTKPBITH (haiiil JaHHBIX, (paili BeIBoma win (aiiia CUH-
TaKCHCa.

=] Coxpanuth (aitsi. ITOT CUMBOJ MpEeAHA3HAYEH JJIsi COXPaHEHUs pa-
oouero (daiina. Ecnmu pabouemy daiiny eiie He MPUCBOSHO MMs, 3TOT CUMBOJI
akTuBH3UpyeT auanoropoe Save As (Coxpanuth kak). Eciu BBl HaxonuTech He
B OKHE pPENaKTopa JaHHBIX, aKTUBU3HPYETCS IUAJIOrOBOE€ OKHO COXpPaHEHUS
(paitna cOOTBETCTBYIOLIETO THMNA — (haiiia BbIBOJA HJIM CHHTAKCHUCA.

8| Meuars. DToT cMMBON BLI3BIBACT ZIMAJIOTOBOE OKHO BBIBOJA HA I€YaTh
B COOTBETCTBUM C TUIIOM aKTMBHOTO OKHa. OH MO3BOJIAET HAIE4araTb BECh J0-
KYMEHT WJIM TOJIbKO BBIJICJICHHYIO 00JIaCTh.

Hctopus BbI30Ba THAIOTOBBIX OKOH. JTOT CUMBOJI BBIBOJMUT CIIMCOK
12 mocneaHux BBI3BAHHBIX JIUAJIOTOBBIX OKOH. JTO J1a€T BO3MOXKHOCThH OBICTPO
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NEPEUTH K OJHOMY M3 HEJABHO BBI3BAHHBIX JAUAJIOIOBBIX OKOH. OKHO, BbI3BaH-
HO€ B IOCJIEJIHIOI OYepe/ib, BCETAa HAXOUTCS B Hadaje crnucka. YToObl 3aHO-
BO BBI3BATh JUAJIOTOBOE OKHO, IIPOCTO MOKHO IIECJIIKHYTh HAa COOTBETCTBYIOLIEM
IYHKTE CIIUCKA.

i [lepeiiTu B pelakTOp JaHHBIX. DTOT CUMBOJ 00€CIIEUNBAET NEPEXO/ B
PENAKTOP AAHHBIX U3 JIIOOOT0 OKHA.

&=| [lepeiiT K HAOMIONEHNIO. DTOT CHMBOJ OTKPBIBAET JUATOTOBOE OKHO
Go to case (Ilepetitu x HaOMI0OAEHNIO). ETO MOXHO MCTIOJIB30BATh JIJIsI TIEPEXO-
Ja K OIpeJieIecHHOMY HaOmoeHnto, Tak B SPSS Ha3zbpiBaeTcss HaOOp 3HAYECHUM
NEPEMEHHBIX, HAOPaHHBIX B CTPOKE PEAAKTOPA TAHHBIX.

E BriOpaTts HaOmoAeHUs. DTOT CUMBOJI OTKPBIBAE€T JUAJIOTOBOE OKHO
Select cases (BriOpats HaOmofeHus). Ero MOKHO MCHOB30BaTh I 0TOOpA
HAOJIIOJICHUH, 111 KOTOPBIX BHITIONHSAETCS ONPEACIIEHHOE YCIOBHE.

i Nudopmarnus 0 mepeMEHHBIX. DTOT CUMBOJI OTKPBIBAET JIHAJIOTOBOE
okHo Variables, B koTopoM 0TOOpaXaroTCs ONMUCAHMS BBIICICHHBIX MMEPEMEH-
HBIX.

W3 MHOECTBa CHUMBOJIOB, KOTOPBhIC BO3HUKAIOT TOJIBKO B OJTHOM OTIpee-
JICHHOM OKHE, MbI TIOKa)KeM JIUIIIh HECKOJIbKO. O Ha3HAUYEHUN OCTAILHBIX JIETKO
MOJKHO y3HaTh M3 KpaTkux cBeaenuid (Quick Info) mo mannomy cumBoy.

B penakrope cuHTakcuca 00Jb110€ 3HaY€HUE NMEET CUMBOJ Syntax—Start
(Cunrakcuc—HauaTs), B cityyae eciu Ui BbI30Ba CTATUCTUYECKHX IMPOIICITYP
HCIIONb3yeTCI KOMaHIHBIN cuHTakcuc SPSS.

» | Cuatakcuc—Hauate. B okHE pegakTope CHHTaKCHCa 3TOT CUMBOJI 3a-
MyCKaeT Ha BBITIOJHEHUE BhIjIeeHHbIE KOMaHAbl SPSS. Ecnu He BblEICHO HU
OJIHOM KOMaH/Ibl, 3aITyCKaeTCsl KOMaH/1a, Ha KOTOPOM HaXOJUTCS Kypcop.

Tpu craenyromux CUMBOJAa MOTYT OBITh 3a/ICMICTBOBaHBI B PEIAKTOPE
JTAHHBIX.

EI BceraBuths HaOmoneHue. B pegakrope JaHHBIX IIEITYOK HA 3TOM CHUM-
BOJI€ BBI3BIBAET BCTAaBKY HAOJIIOJICHUS HaJl aKTUBHOM STUEUKOM.

i
== BceraButh nepeMenHyro. B pegakTope TaHHBIX IIETYOK HA 3TOM CHM-
BOJIC BBI3BIBACT BCTABKY HOBOM IIEPEMEHHOM CJIEBA OT aKTUBHOM ITEPEMEHHOM.

3 Mertku 3Ha4YeHUl. DTOT CHMBOJ IO3BOJIET MEPEKIOUYATHCS MEXIY
oTOoOpaKeHHEM 3HAYCHUN U METOK 3HAUCHUM.

1.1.4. IlocTpoeHne U pelaKTHPOBaHUE IPA(PUKOB

NHorma BO3HHMKAET HEOOXOAUMOCTh PEIAKTHPOBAHUS ITOCTPOCHHOTO
rpadKa B COOTBETCTBUH CO CBOMMH TPEOOBAHHUSIMU.

[énxkanTe MBAXKIBI HA KaKOW—TTMOO TOYKE B Mpejenax rpaduka.

[Tocie aToro oH OyAeT MomeniéH B peaakTop auarpamm (puc. 1.1.6).
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¥ Chart Editor,
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Puc. 1.1.6. Pegaktop rucrorpamm

[Tanens MEHIO U3MEHWIIACK.

Teneppr B MEHIO NMPUCYTCTBYIOT TOJIBKO OINIHMH, NMPEAHA3HAYCHHBIC IS
00paboTku rpaduKoB.

Taxxe nperepreny N3MEHEHUS U TTaHEIM HHCTPYMEHTOB.

M3meHnTe cHavyasia METO T IIPEICTABICHUS CTOJIOIIOB.

CToJIOIIbI TOJDKHBI OBITH MPEACTABICHBI B TPEXMEPHOM BHUJIC.

B MeHto pemakTopa MOHO BbIOpaTh BKIanky Elements — Data Value La-
bel,  Takum oOpa3oMm BmHCaTh B KaXIyl KOJOHKY TMCTOI'DAMMBI COOTBET-
CTBYyOIIIYIO yacToty (puc. 1.1.7).

Teneps naaum rpaduky Ha3BaHUE.

Brioepure B mento Option — Title (3aroyioBok)

OTtkpoercs quanoroBoe okHo Titles (3aromoBkw).

B moste Title 1 (3aronoBok 1) BBemuTe TEKCT, Harpumep «I mctorpaMmmay.

BriOepuTe 1)1 3aroyioBKa M IMo3arojoBKa IIEHTPaIbHOE BhIpaBHUBAHUEC —
Center (Llentp), Takxke 3/eCh MOXHO 3aJaTh HEOOXOIUMBIA pa3Mep, IIBET,
CTHJIb U pa3Mep mpudTa.

[ToaTBepaute Haxkatuem OK.
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E Properties
Fil= Edit Wew Options Elements Transform Help Chart Size | Tewt
v o (B X Y =Lk S =g FildBorder | Mumber Format | Data value Labels
brisl Cyr SanzSerit || a0 -|| B I E = F Lahels
Displayed:
f Count FN
10—
-
X
Mot Dizplayed:
o- 3
Lakel Positian Cizplay Options
5 — * mtomatic [ Suppress averlapping labels
-
] " Custom [ Display connecting lines to label
=]
= . [ Match label color to data elemert
’
= |
]
|
3
| Cloze | Help |
2—
@
Mean = 6,186
— = | = | = Stel. Dev. = 2 63001
=43 =
0= T T
0,00 250 5,00 750 10,00 1250 j

Puc. 1.1.7. Ilnanorosoe mento Data Value Labels

Ecnu Bwi jkenaeTe coxpaHUTh MOCTPOEHHBIN rpaduk, TO TOCTYIIUTE Cle-
IYIOIIAM 00pa3oMm:

e [Ipu momomw menvKa Ha 3HaUKe XI3akponTe peaaKkTop Auarpamm.

e OrTpenakTUpOBaHHbINA rpadMK OCTAHETCS B OKHE MPOCMOTpPA. DTOT
rpaduk (a B 00IIEM ciiyyae U JIIOObIEe JAPYrue Pe3ysbTaThl, BbIBE-
JIEHHBIE B OKHO ITPOCMOTpPA) MOKHO COXPaHUTh B (hailyie, KOTOPhIN
umeeT Gopmat Viewer (cpeactsa mpocMmoTpa SPSS).

e BriOepure B meHio File (Daiin) Save As (CoxpaHHUTh Kak).

e Ortkpoercs nuanoroBoe okHO Save As (CoxpaHUTh Kak).

e (CoracHo npeaBapuTeIbHBIM ycTaHOBKaM, SPSS o6o3Hauaer (daii-
JIbI, KOTOpBIE UMEIOT hopMaT CpPeACcTBa MPOCMOTpPA, IPUCBAUBAS UM
pacmmpeHnue *.Spo.

e 3ajnaiite noaxosiiee ums daiisia u meénkaute Ha OK.

Teneps pacneuaraem rpaduk Ha IPUHTEPE.
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e Brioepure B mento File (dPaiin) Print (ITeuats).
e [loarBepaute ycraHoBKH auanoroBoro okHa Print (Ileuats) mpu
nmomon kaonku OK.

1.1.5. OxHo mpocMoTpa

Pe3ynbTarhl Mpou3BOAUMBIX PACUETOB OyAyT MO OUYEpPEAM TMOSBIATHCS B
OKHE TMPOCMOTpa, COTIACHO YCTAHOBKAaM, KaXKIbIM MOCIEIYIOIIMA pe3ysbTar
pacuéra OyJeT moMeniaThCcs B KOHEI] OKHA.

Taxxe MOXKHO TIPOCTO B OKHE MPOCMOTpa OTKPHITH (haiiim *.SpP0, B KOTO-
POM COXpaHEHBI BCe paccunTaHHble JaHHbIe (puc. 1.1.8).

= Bnigon? - SPSS [porpamma npocmoTpa QE|
®ain  PeaakTHpoBaTE OTofpaweHde  JadHble  MsMeHeHde BrTaska  DOPMATHPOBSHHE  AHAnM3  BH3yanmzaunA  VHCTPYMEHTEl OkHO oMol
=GR wl = | Hx k| 2 & ¢
2] +|-| @0 2lzl8]
B Beigog, 1 [ 1 - T =
o NN O I I A A et
{&] Moaguka 0= 1 T T T 1
[ Hassarie 0,00 250 5,00 7,50 10,00 1250
-- MprniesaHa
~[[ DO0ODODDO0O * x
= @HacToTbl
»HaaBaHme
I Mormeuaria
@ CTATHCTHER *E’IaCTOTbl -
L
Cratucnem
X
M BanugHele 43
MponywerHee 1
X
BanugHeii KyraynATHEH
YacToTa MpougHT NpOLEHT IR NpoLeHT
BanunHeie 1,00 2 47 4.7 47
2,00 2 4.7 47 9.3
3,00 3 7.0 7.0 16,3
4,00 ] 14,0 14,0 30,2
8,00 1 23 23 326
6,00 g 20,9 04 53,3
700 3 18,6 18,8 721
8,00 3 7.0 7.0 79,1
8,00 g 1.6 11,8 a0,7
10,00 2 4.7 47 95,3
11,00 1 23 23 977
12,00 1 23 23 1000
lTora 43 100,0 100,0
hd
< b3

gBDﬁHoﬁ WENYOK ANA peAakTHPOBaHHA HassaHue ¥ [spss Mpoueccop roTos H: 17, Wit 720 pk.

Puc. 1.1.8. Coxpanénnble pe3yabTaThl

OKHO IPOCMOTpa COCTOUT M3 JIBYX YacTeH.

B neBoit wactu Haxoautcst uepapxus (0030p coneprkaHus) Pe3ybTaTOB;
B MMPABYIO YaCTh TOMEMIAIOTCS TaOIUIIBI C PE3yIbTaTaMH PACUYETOB M TIOCTPOCH-
HbIE TpaduKy.

[IlupuHy 3TUX YacTEed OKHA MOXHO U3MEHSTh NEPETACKMBAHUEM pasie-
JUTENHHOU TPAHUIIBI IPU TTOMOIIIM MBIIITH.

Pe3ynbTarhl Ka)kiol BBIMOJHEHHON CTaTHCTHYECKOW MPOIETypHI, a TaK-
ke rpadUUecKuil BBIBOJ, OTOOPaKAOTCA B OKHE NMPOCMOTpa B BHUAC OJIOKa,
MPUIEM KaXKIBIA OJIOK SBIISICTCS OTACIBHBIM O0OBEKTOM.
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B uepapxun kaxapiii 0J0K 03arjaBiMBaeTCsi COOTBETCTBYIOIIUM MUMEHEM
IpOLIEIYyPhl, IEPE] KOTOPHIM YCTaHABIMBAECTCS 3HAUOK OJIOKa.

DTOMY 3HAUKy MPEANIECTBYET HEOOBIION YETHIPEXYTONBHUK, B KOTOPOM
CHayaja yKa3bIBaeTCsl 3HAK MUHYC. BHyTpW kaxmoro 0Jioka cHayajga MOKHO
BUJICTh 3ar0JIOBOK U MPUMEYAHUSI.

Jlanee UIET MEepeUyUCIICHUE JIEMEHTOB OJIOKa, KOTOPBIM TOXE IMpe/iie-
CTBYIOT COOTBETCTBYIOIIUE CUMBOJIBI.

brnaronapsi Takoil KOHCTPYKLIHUU HEPAPXUU OOBEKTOB, MOKHO IMPOU3BO-
IUTh TIOUCK HEOOXOJMMBIX 3JIEMEHTOB, MEPECTaBIATh UX MECTaMH, KOIHPO-
BaTh, YJAJATh U T.]I.

ITouck B oOkHE TIpOCMOTpA.

UtoObl yBUJIETh B 00JIACTH BBIBOJIAa HEOOXOIUMBIM OOBEKT WJIM JIEMEHT,
HE HYKHO MPOKPYUYHUBATh BCE OKHO MPOCMOTpa. YTOOBI MOMNACTh B HY>)KHOE Me-
CTO, MIEJIKHUTE Ha COOTBETCTBYIOIIEM CUMBOJIE B UEPAPXUH.

VY naneHnue B OKHE MPOCMOTpA.

YToOb! y1anuTh HEKOTOPHIE AJIEMEHTHI PE3YJIbTATOB PACUETOB, MIETKHUTE
Ha COOTBETCTBYIOIEM cHMBoJic W BbiOepuTe B MeHio Edit (IlpaBka) Delete
(Y nanuts)

BbI MOkeTe Takke IMPOCTO Ha)XaTh Ha KJIaBHaType Kiaapuiny <Delete>,

CKpBITBIN pEKUM.

Bwmecto Toro, 4ToOnl yaansaTh 4acTu OJIOKOB, MOXKETE Ha HEKOTOpPOE Bpe-
MsI UX CKPBITh. OHU CTAHOBSITCS HEBUIUMBIMU Ha SKPAaHE U MPU MeYaTH.

YTOoOBI CKPBITh YaCTU PE3YJIbTATOB, MIEIKHUTE ABAXKIBl HA COOTBETCTBY-
IOIIEM CUMBOJIE B UEPAPXHUU WJIU BBIICIUTE HY>KHBIM 3JIEMEHT OJTHUM LIETYKOM
¢ nocieaytonmm Beioopom Mento View (Bux) Hide (Ckproith).

Ecnu Bbl BHOBb XOTUTE CAENaTh 3JIEMEHT BUIUMBIM, IIOBTOPHO HIETKHH-
T€ JBAX]Ibl HA 3HAYKE WJIU BBIJEIUTE €ro OJHUM IIETYKOM C TMOCIEAYIOIIUM
BbIOOpOM MeHto View (Bumx) Show (IToka3ats).

Ecnu ke Bbl XOTUTE CKPBITH 1IETbIN 0JIOK, CO/IepKallliii BECh BBIBOJ OT-
JEIBbHOM MPOIEAYPHI, METKHUTE HA MAJCHBKOM KBaJIpaTUKE CJIEBa OT 3HAYKa
omoka. [Ipu 3TOM 3HaK MUHYC B KBaJpaTHKe MPEBPATUTCS B 3HAK ILUIIOC U JaH-
Has MpoLeaypa BMECTE CO BCEM €€ COJIEPKUMbIM UCUYE3HET.

Bl MokeTe Takke BBIICTUTH 3HAYOK OJIOKA M MPOM3BECTH CIICHAYIOIIHIA
Bb100Op MeHro View (Bux) Collapse (CBepuyTh).

b0k MOXHO BHOBB C/I€/IaTh BUJMMBIM TIPH TTOMOIIY TOBTOPHOTO IIETYKa
Ha KBaJpaTUKE; IIPU ATOM 3HAK ILUTIOC OMATh OyAeT 3aMEHEH 3HAKOM MHUHYC.

MoXHO TakXke IEeTYKOM BBIJEIUTh 3HAYOK OJIOKa W BBIOpATh B MEHIO
View (Bun) Expand (Pa3sepHyTs).

IlepecTanoBKka B OKHE MPOCMOTPA.

Ecnu BbI XOTHTE IEpEMECTUTH HEKOTOPYIO YacTh Pe3yJIbTAaTOB Ha JPYroe
MECTO, BBIJEIUTE COOTBETCTBYIOIIMUMA 3HAYOK (€CIM HEOOXOIUMO, TO 3HAYOK
0J10Ka) U, yAepKUBasE HAXKATOM JIEBYIO KHOIIKY MBIIIH, IEPEMECTUTE €0 K TOMY
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DJIEMEHTY, TI0CIIe KOTOPOTO BBl ObI XOTEH PACIIOJIOKHUTH JAHHBIE PE3YJIbTATHI
wiH OJIOK.

AJbTepHAaTUBHAS BO3MOXKHOCTH TIEPEMEIICHHS JIEMEHTOB 3aKJIFOYAETCs B
BBIJICJICHUN 3HA4Ka, COOTBETCTBYIOIIETO HEOOXOAMMOUN 4YacTu WHGPOPMAIUH C
nocieayromumM Beioopom menro Edit (ITpaska) Cut (Bsipesats).

3arem BBIJCIUTE 3HAUOK, IM03371 KOTOPOTO BBl ObI XOTEJN BCTABUTH BHI-
pe3aHHbIi aeMeHT u BeiOepuTe B MeHto Edit (ITpaBka) Paste After (BcraButhb
nocJie).

KomupoBanwre B OKHE TPOCMOTDA.

Ecnu BBl XOTUTE CKOMMPOBATH KAKYHO—JIM0O0 4acTh HHGOPMAIIUU B IPYTOE
MecTO (TIpH ATOM COXpaHUB €€ Ha MPEXHEM MecTe), METKHUTE Ha 3HA4YKe, CO-
OTBETCTBYIOIIIEM HYXHOMY JJIEMEHTY WJIH OJIOKY, HE OTITyCKasi KHOIKY MBIIIIH,
HOXMHUTE Ha KiaBuarype kinaBumry <Ctrl> u meperamuTe 3HA40K K TOMY dJIe-
MEHTY, ITOCJIe KOTOPOTO JOJKEH OBITh BCTABIICH KOMUPYEMBIH 3JICMEHT.

BbI MoxeTe Takke MENKHYTh HA 3HaYKe KOMUPYEMOTO 3JIEMECHTa U BbI-
Opath B MeHto cienyromue onuuu: Edit (ITpaska) Copy (Konupoarts).

3areM MIETKHUTE Ha 3HAYKE DJIEMEHTa, MOCIEe KOTOPOro TOJKEH OBITH
BCTaBJICH KOITUPYEMbIi 35ieMeHT 1 BeioepuTe B MeHto Edit (ITpaBka) Paste After
(BcraButh moce).

BriBox nnpumeyanuii.

IIpu ureHun pe3ynbTaTOB pAacyE€TOB OYEHb MOMOTarOT HpuMedaHus. B
HUX COJEP>KUTCS UHPOPMALIMS O COOTBETCTBYIONIEM (paitne n oOLMX yCTaHOB-
Kax TpOTrpaMMBI.

[To yMOT4aHHUIO ATH MPUMEYAHUS CHAdYaja SBISIOTCS CKPBITBIMH, HO WX
MOYKHO CJIeJIaTh BUIUMBIMH, €CIIH, K IPUMEPY, ABAXKIbI MEIKHYTh HA 3HAYKE
npumedanus (Notes).

M3menenue pa3mepa v Tuma mpudTa HepapXuaecKkoro CIHcKa.

YroOBbI U3MEHUTH pa3Mep 3HAKOB M THII MIPU(PTA B UEPAPXUUCCKOM CITHC-
ke, BeiOepuTe B MeHto View (Bumx) Outline Size (Pa3mep 3HaKkoB) U COOTBET-
crBernHo View (Bux) Outline Font (LLpudt 3HakoB).

Y Bac MOSBHUTCA BO3MOXKHOCTH BbIOOpa cpeau Tpéx pasmepor (Small
(Menkwuit), Medium (Cpennuii), Large (KpymnHbiii)) u 0OJBIIOr0 KOJUYECTBA
mpuQTOB.

1.1.6. PenakTop cMHTaKcHuca

PenakTop cuHTakcuca mpeacTaBiisgeT coO0 TEKCTOBOE OKHO, TPUMEHsIE-
Moe J1s1 Habopa U 3arycka Ha ucrojHeHue komana SPSS.

Bbl MoxeTe BBOJWTH KOMaH]Ibl HEMOCPEACTBEHHO B OKHE Habopa WIH
MPOCTO MEPEHOCUTh YCTAHOBKM JHAJIOTOBBIX OKOH MPH MOMOIIY BBIKJIKOYATENS
Paste (BcTaBuTh), HAXOAAIIETOCS B CAMUX JUAJIOTOBBIX OKHAX.

DTOT mEepeHOoC BO3MOXKEH Oyarojapsi TOMy, YTO BCE JUAJIOTOBBIE OKHA
HaMCaHbI Ha KOMaH HOM s3bIke SPSS.
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C nenpio peanu3aiuy JTOMOTHUTEIBHBIX BO3MOKHOCTEN WM KaKUX—THO00
WHJIUBUIYATBHBIX TOAXOJ0B K 00pabOTKEe JTaHHBIX, KOMaH/IbI, IOMEIIEHHBIC B
pPEIaKTOp CUHTAKCHCa, MOKHO U3MEHSTh.

1.1.7. Uudopmanus o daiiie
st mo0oro ¢aiina SPSS BbI MoeTe MOIyYUTh CIEAYIONTYI0 HH(pOpMa-
IUIO:
® CIIHCOK NEPEMEHHBIX C UX OMUCAHUEM,
® MOJIHYIO HH(OPMAIIHIO 000 BCEX NIEPEMECHHBIX
® [iepeyYeHb HAOIIOACHUM.
OTtkpoiiTe ¢aiin *.sav.
Ecnu BbI X0THTE POCMOTPETHh MH(GOPMALIUIO O 3HAUCHUSIX NIEPEMEHHBIX,
ux (opmare u MeTkax, Beioepute B MeHto Utilities (Cpencrsa) Variables (Ie-
PEMEHHBIE).

M [le peme HHbIE El

_ MHopraaums o nepereHHoN;

]
MeTra;

Tun: F8.2

MponyWEeHHEIE SHAYEHMA, HET
HpoeeHe MatepeHua; Macwrman

b &TEM JHaYEHME:

I'IepeﬁTHﬁ| BroTaewTe | JakpeTE | Mordow e |

Puc. 1.1.9. JInanorosoe okuo Variables (ITepemenHsbIc)

B wuH(}OpMaIlMOHHOM OKHE BBIBOJUTCSA UMsS IIEPEMEHHOMW, 3HAYCHHUS U
METKH TIEPEMEHHOM, THIT IEPEMEHHOM, a TaK)Ke YKa3bIBaeTCS KOJIMYECTBO MPO-
NYIIEHHBIX 3HAYCHUH.

W3 nmuanorosoro okHa Variables (ITepeMenHbIe) MOKHO Cpa3y MEPEUTH K
paccMaTpruBaeMoOr MEPEMEHHON B OKHO JAHHBIX.

énxaute nms aToro Ha BeIKIouaTene GO To ([lepeiitu k).

OKHO JTaHHBIX POKPYYHUBACTCS TOPU3OHTAILHO TAKUM 00pPa30M, UYTO IIe-
peMeHHas, OTMEUeHHass HamMu B auainoroBom okne Variables (Ilepemennsie),
OKa3bIBACTCS B OKHE JIAHHBIX Ha IICPBOM MO3UIINH.

BrikmouaTens Paste (BeraBuTh) KonupyeT MMeHa BCEX BBIJCICHHBIX TIe-
PEMCHHBIX B PEJIaKTOP CHHTAKCHCA.
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Hekoropyto uHdopmaiuio o nepeMeHHON MOXKHO TakKe MOJIyYUTh U B
00011 MOMEHT, HaXOJsCh B JIMAJOTOBOM OKHE KaKOW—IMOO CTaTUCTUYECKOU
nporeaypsl. YToObl 3aKkpbITh UHPOPMAIMOHHOE OKHO, MPOCTO MIEIKHUTE Ha
0001 TOUKE 3a €ro MpeiesiaMHu.

Ecnu ke BBl XOTHUTE MOJYy4YUTh MOJIHYIO MH(Opmaliuio 000 Bcex mepe-
MEHHBIX TeKymiero (padouero) gaitna, Beioepure B Menio Utilities (lomosHu-
TenbHbIe Bo3MokHOCTH) File Info (Mudopmanus o daiine).

Ecau Bel X0THTE MOJNYy4uTh Takyr HHGOpMaIHio O (aiiie, KOTOphI HE
SBIIIETCS B JaHHBIE MOMEHT pabouuM, TO BbIOepuTe B MeHio File (daiin)
Display Data Info (IToka3ats undopmanmio o daie).

Boinenure HeoOxonumblid ¢aiin, xk npumepy, wahl.sav u moarBepauTte
BBIOOp HaxaTueM KHomku Open (OTKpHITH).

Nudopmanust o BEIOpaHHOM (aiisie MoSBUTCS B OKHE IPOCMOTPA.

1.1.8. CipaBoyHasi cucremMa

Cnpagky B SPSS M0>XHO BbI3BaTh HECKOJIBKUMU CIIOCOOAMM.

Haxxate B 11006011 MOMEHT paOoThl (PyHKIIMOHAIBbHYIO KiaBuinry <F1>.
Otkpoetcst quanoroBoe okHo Help: SPSS for Windows (CnpaBoynas cuctema:
SPSS nns Windows).

Bri6pats B rimaBHoM Menio omiuio Help (Cropaska).

Haxopsice B m1000M 1HaIoroBoM OKHE, HAKaTh MEPEKII0YaTeh ¢ Ha3Ba-
HueMm Help (CripaBka) 1 BBl OJYyYUTE CIPABKY IO TEKYIICH TEME.

E? Base System g@@

] o el
CrpeTE OcraHoemte  O6HoswTe  [Napametpel
Conepikatie lﬂkasaTenb] Mowck, 4| ¥ Getting Help &
=] QQ] Baze Syztemn ”~
o @ Overview Help is provided in many different forms:
+| Getting Help
" @ DataFiles ) Help menu. The Help menu in most SPSS windows provides access to the main Help
W @ D'St"h“t?dA”alyS'SN system, plus tutorials and technical reference material.
+ @ Data Editar
@ Dais P[eDa[at'Dn. * Topics. Provides access to the Contents, Index, and Search tabs, which you can use
+ @ Data Transformations ta find snecific Heln topics
+ @ Fils Handiing and Fils 0 R P topics.
% @ Working with Output s Tutorial. lllustrated, step-by-step instructions on how to use many of the basic
% @ Drait Viewer features in SPSS. You don't have to wiew the whole tutorial from start to finish. You
% @ Pivot Tables can choose the topics you want to view, skip around and wiew topics in any order,
+ @ Wiarking with Comma and use the index or table of contents to find specific topics. You can also click here
+ @ Frequencies to start the tutorial,
+ @ Descriptives
+ @ Explare ¢ Case Studies. Hands-on examples of how to create various types of statistical
+ @ Crosstabs analyses and how to interpret the results, The sample data files used in the examples
+ @ Summarize are also provided so that you can work through the examples to see exactly how the
© @ Means results were produced. You can choose the specific procedure(s) you want to learn
+ @ OLAP Cubes about from the table of contents or search for relevant topics in the index. ¥ou can
+ @ T Tests also click here to open the Case Studies.
+ @ OnewWay ANOVA ) ) ) )
+ @ GLM Univariate Anah * Statistics Goach. A wizard-like approach to guide you through the process of finding
+ @ Bivariate Comelations the procedurs that you want to use, After you make a series of selections, the
@ Partial Comelations Statistics Coach opens the dialog box for the statistical, reporting, ar charting
# @ Distarices procedure that meets your selected criteria. The Statistics Coach provides access to
+ @ Linear Regression mast statistical and reporting procedures in the Base system and many charting
+ @ Curve Estimation procedures,
+ @ Discriminant Analyzis
+ @ Factor Analysis +« Command Syntax Reference. Detailed command syntax reference information is
[7] Choosing a Procedun provided in the SPSS Command Syntax Reference, available from the Help menu. Click
+ @ TwoStep Cluster Ana ¥ here to open the Command Syntax Reference.

Puc. 1.1.10. CnpaBka SPSS
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YtoObl, HAXOASCH B CIIPABOYHOM CUCTEME, MapallIeIbHO UMETh BO3ZMOXK-
HOCTh paboTaTh B PEIaKTOPE CUMHTAKCHCA Bbl MOKETE€ YMEHBIIUTH OKHO CITpaB-
KM J10 J1F000r0 HE0OXOIMMOT0 pa3Mepa U PaCIoI0XUTh €ro B yI00HOM MECTE.

JIroOyto umH(OpMaIMioo, HAXOIAIIYIOCS B JUAJIOTOBOM OKHE CIPABKH,
MO>KHO HaIeyarath ¢ MMOMOIIBIO TPUHTEPA.

Jliis aToro BeiOepute komanay Print (ITeuats).

1.1.9. Hacrpoiiku

Jyist Toro, yToObl MU3MEHUTH CUCTEMHBbIE HacTpouiku SPSS, BeiOepute B
mento Edit (ITpaska) Options (ITapameTpsr).

OTtkpoercs quanoroBoe okHo Options (ITapameTpsr).

B 3TOM n1ManoroBoM OKHE HaXOJATCA AECATh PETUCTPALMOHHBIX KapT.
Ha3BaHus OTIEIbHBIX MapaMeTpoB TOBOPAT caMU 3a ce0s, MOITOMY OCTaHO-
BUMCS TOJILKO Ha ONKMCAHUU CAMUX PETUCTPAIIMOHHBIX KapT.

1. General (OcHoBHBIC).

371ech BBl MOXKETE 3a74aTh TUIl COPTUPOBKHU CIIUCKOB MEPEMEHHBIX.

CopTtupoBka B alipaBUTHOM MOPSAJKE, YCTAHOBJICHHAs MO yMOJIYaHUIO,
MOXET OBITh M3MEHEHA Ha MOPSIIOK, B KOTOPOM IMEPEMEHHbIE ObLIM PacIoJio-
KEHBI B pabouem aiine.

Brl MoXeTe Takke 3a/1aTh, YTO YKa3blBaTh BO BCEX JUAJIOTOBBIX OKHAX —
METKHU 3HAYEHUN UM UMEHA TTEPEMEHHBIX.

2. Viewer (bpay3sep).

31ech MOKHO YCTAaHOBUTH THI W pa3Mmep mpu@dTa 3aroJOBKOB U TEKCTa,
0TOOpakaeMbIX B OKHE MMPOCMOTPA, a TAKXKE 3a/1aTh pa3MepPbl CTPAHUIIBI.

3. DraftViewer (bpaysep scku3a).

Ha 51Ol kapTe NMpHUCYTCTBYIOT pa3iuWyHble YCTAHOBKM BHEILHETO BHJA
TaOJIUI] U TEKCTA.

4. Output Labels (IToxa3 meToOK).

Bbl Moxere BblOpaTh, OyayT M JUisi 0003HAYEHUS! MEPEMEHHBIX YKa3bl-
BAaThCSl UX MMEHA WJIM COOTBETCTBYIOUIME METKHU (YCTaHOBKA MO YMOIYAHUIO)
WJIY ¥ TO U APYTO€ OJTHOBPEMEHHO.

Jlist 0603HAaYEHUST KaTeTOpHil MEPEMEHHONW BBl MOXKETE BBHIOpaTh 3HAYe-
HUE€ MEPEeMEHHON WM METKY 3HadyeHHus (yCTaHOBKA IO YMOJIYaHHIO) WU 00a
BapuaHTa OJTHOBPEMEHHO.

5. Charts (I'padukn).

Hapsiny ¢ ycranoBkamu mpu@Ta Bbl MOXKETE TAaKXKE 3a/laTh, OYIyT JIH
pa3NuyHble CTOJOLBI, TUHUU, O0JACTH U T.J. OTOOpaXaThCsl pa3HbIMU LIBETAMU
(YCTaHOBKA IO YMOJYaHUIO) WX K€ MPU MOMOUIU PAa3HbIX IITPUXOBOK U COOT-
BETCTBEHHO THUIIOB JIMHUH.

BbI Takke MOXeTe yNnpaBisiTh KOMIIOHOBKOM paMKH (paMKa CHapy>KH WIH
BHYTPH) U OPTaHU30BBIBATh OTOOPAKEHUE KOOPAUHATHOU CETKHU.
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YcTaHoBRH E|

MHTEpaKTHMEHOCTE ] [ nagHele TadaMULE l I aHHEIE l HeHeri l b akpockl ]
OcHOEHEIE l Epayzep ] bBpayzep ackuza ] MNokaz rMeTok ] [padkA ]
CrMcor nepemMeHHER Brieog
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P— & P 018 FaNkBIE YMCEN B TA0AULaY
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v [MpoKpyTEa 40 HOBOrD BEIBO1A

Crucok, nocneg, sarp. Gainos: |9 EI: JEYK f* Her " CMCT. cMrHan

T Otzop...
— OTKPBITME OKHS CUHTAKEMEE MPM

Sanycre

ak. OTrEHa | | Cnpaek.a

Puc. 1.1.11. luanoroBoe okHo «Ilapamerps SPSS»

6. Interactive (MIHTepaKTUBHBIN PEIKUM).

Bel MokeTe BBIOpaTh MapaMeTpbl MHTEPAKTHUBHBIX TpadUKOB 3a1aB, K
pUMepy, HEKOTOPBIA 00pazel.

Ecnu u3 cooOpaxkenuii nocneayromieid o0paboTKM M BbIBOJIa Ha Ie4YaTh
BBl XOTHUTE, YTOOBI MarpaMma ObUla MOCTPOEHA B UEPHO—OEIIOM BUJE, AKTUBU-
pyiTe st atoro oopaser; Grayscale do (Orrenku ceporo).

7. Pivot Tables (I'naBHbIie TaOIUIIBI).

31ech MOXKHO BbIOpATh BHEIIHUM BU (KOMIIOHOBKY ) MOOMIBHBIX TAOJIHII.

8. Data (/lanusbie).

B aT0li KapTe MokeT ObITh U3MEHEH PopMaT MPEACTABICHUS paCCUUTaH-
HBIX MEePEMEHHBIX (YCTaHOBKA 1O YMOJIYAHHUIO: BOCEMb MO3UIUH, TPUUEM JIBE
13 HAX TIPUXOJIATCS TSCATUYHBIC 3HAKH ).

Jiis oToOpakeHust rofa AByMs mocienHuMu Idpamu Bel Moxere no-
MOJIHUTENBHO yKa3aTh cTojieTue. Eciii Bbl akTUBUpYyeTE€ aBTOMAaTHYECKYIO OIl-
IIUIO, CTOJIETHE OYIeT OTCUMTHIBAThCA OyAeT B mpeaenax ot 1931 mo 2030.

9. Currency ([lenbrn).

3/1ech MOKHO yKa3aTh JCHEKHbIN (opMar.

10. Scripts (Makpochsr).

BbI MOkeTe akTHBUPOBATh ABTOMATUYECKUE CIIEHAPHH.
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1.2. BazoBbIii Moayab (SPSS Base)

SPSS Base — 310 kiroueBoii anemedT nmakera SPSS mis Windows.

OH BKJIIOYAET BCE MPOLEAYPhl BBOJA, OTOOpa U KOPPEKTUPOBKHU JIaHHBIX,
a Takke OOJBIIMHCTBO MpeasiaraeMbix B SPSS cTaTucTUyeckux METO10B.

Hapsiny ¢ mpocThIMM METOJMKAaMU CTaTUCTUYECKOTO aHan3a, TaKUMHU
KAaK YaCTOTHBIA aHaju3, pacyeT CTATUCTUYECKUX XAPAKTEPHUCTHK, TAOJIUIl CO-
NPSKEHHOCTH, KOPPESLHi, TOCTPOEHUs IpapKOB, STOT MOJYJIb BKIItOUaeT —
TECThl U OOJBIIOE KOJIMYECTBO JIPYTUX HEMAPaMETPUUECKHX TECTOB, a TAKXKE
YCII0KHEHHBIE METOJIbl, TAKUE KaK MHOIOMEPHBIN JIMHEWHBIN PErpECCUOHHBIN
aHanu3, JUCKPUMUHAHTHBIA aHaln3, (PaKTOPHBIM aHAIN3, KJIACTEPHBIA aHAIIN3,
JUCIIEPCUOHHBIA aHaJIU3, aHAJIN3 NPUTOJHOCTH (aHAIU3 HAJEKHOCTH) U MHO-
TrOMEpPHOE IIKaJIUPOBaHUE.

C SPSS Base M0xHO UHTETpUPOBATh AOTOIHUTEIHHBIE MOIYJIH U APYTrOe
nporpamMmmHoe obecrnieuenne SPSS nns obGecnedeHus: paboOThl MO IUIAHUPOBA-
HUIO cOOpa JaHHBIX, COOpPY JAaHHBIX, a TAKKE BHEJIPEHUIO U PACIpPOCTPAHEHUIO
IIOJIyYEHHBIX PE3YJIbTATOB.

KpoMme Toro, nomnonHUTeNbHBIE MOAYJIW W MpPOrpaMMHOE OO€ecleueHue
pPaCHIMPSIIOT BO3MOXXHOCTH aHajiu3a JaHHBIX, CO3JaHUS OTYETOB, a TaKkKe
yOpaBJiI€HUS JAaHHBIMHU U MOJTOTOBKHU JAHHBIX K aHAIIU3Y.

Huxe nepeurciieHbl BcmoMoraTelbHble cpeAcTBa nakera SPSS.

1.3. JonoJiHUTEIbHbIE MOAYJIHU

Tables.

Monyne SPSS Tables mo3BosisieT ObICTPO U 0€3 JUIIHMX YCHIIMK CcO3/a-
BaTh COBEpIIEHHBIE, TOTOBBIC Ui MPE3CHTALUU TAOIHUIBI U1 HATISAAHOIO U
3 PeKTHOTO MPEeCTABICHUS PE3YJIbTATOB aHAIU3A.

Cpenu BO3MOXKHOCTEH — IPEIBAPUTEIBHBINA MPOCMOTP TAOJIHII B MPOIEC-
Ce MX CO3JAaHMs, pACYET TECTOBBIX CTATHCTHK, a TAK)KE YJIyUIICHHBIE BO3MOK-
HOCTH yIPAaBIICHUS JaHHBIMH.

Regression Models.

[TocTpoenue Momesei M IpeACKa3aHUe Pe3yabTaTOB B CIIydasx, KOTaa
JIMHEWHAs PErpecCus OKa3bIBA€TCs HEIPUMEHHUMOM.

B SPSS Regression Models 3amokeHbl Takue METOJbI aHAIM3a JaHHBIX,
KaK JIOTHCTHYECKast perpeccus (MyJIbTHHOMHMAIbHAS U OWHAPHAs), HEJIMHEHHAsS
perpeccusi, perpeccust METOAOM B3BEIICHHBIX HAUMEHBIINX KBaIPaToOB, perpec-
CHSl IBYXATAIHBIM METOIOM HAMMEHBIINX KBaAPaTOB, a TAKXKE MPOOUT—aHaJIH3.

Advanced Models.

Cpemu mMoiHbIX MHOroMepHbIx MetonoB SPSS Advanced Models — cme-
IIaHHBIE MOJEIH, IpoueAaypa oOiiero nuHeiHoro momenuposanus (OJIM),
aHalU3 KOMITOHEHT IUCIIEPCHH, MHOTIO()AKTOPHBIM IHUCICPCUOHHBIN aHau3,
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ouecHuBanne Karutana—Meliepa, perpeccus Kokca, nepapxuueckue JOTIMHEN-
HbIE MOJIEJIH, JIOTJIMHEWHBIA aHAJIN3, aHAJTU3 BELKMBAEMOCTH M HOBasl IIPOLIEIY-
pa yHUBEpCAJIbHbIE MOJUTOMUYECKHUE JIOTUT-MOACIH (A1 TMOPSIAKOBBIX HMCXO-
JIOB).

Categories.

Anamu3 kareropuansHbeix naHHbIXx. SPSS Categories mo3BossieT mpoBo-
UTh ONTUMAJIbHOE NIKAIUPOBAHUE, BKIIOYAIOIIEE aHalM3 COOTBETCTBUU U
nporenypy CATPCA (AHanu3 TiaBHBIX KOMIIOHEHT METOJIOM HAWMEHBIIHNX
KBaJIpAaTOB C YEPEIOBAHUEM).

JlJis MOMCKa HEsSBHBIX 3aBUCHMOCTEH B maHHbIX B SPSS Categories ecthb
nporeaypa MHoromepHoro mkatupoBanuss PROXSCAL.

Classification Trees.

SPSS Classification Trees mo3Bossier HenocpenctBeHHO B SPSS s
Windows cTpouTh AepeBbs KiacCU(pUKAIUA U pelIeHU, UACHTUDUITUMPOBATH
IPYIIbl, HAXOJUTh B3aUMOCBSI3U B JJAHHBIX U MPEJICKA3bIBATh OyaylIUe COOBI-
THA.

Maps.

Morabie TeonHGOPMAIIMOHHBIE BO3MOXXHOCTH, BCTpOCeHHBIE B SPSS s
Windows. Co3naHrie BBICOKOKaYECTBEHHBIX KapT W MPOBEICHUE aeMorpaduue-
CKOT'0 aHaJIu3a Ha OCHOBE JaHHBIX SPSS.

Trends.

[IporHo3upoBaHre BPEMEHHBIX PSJIOB: MOJIEIA HSKCHOHEHIIUAIBLHOTO
CIIAKMBAHHUS, a TAK)KE METO/Ibl OLICHUBAHUSI aBTOPErPECCUOHHBIX MOJICIICH.

Exact Tests.

SPSS Exact TestsS momcuuThiBaeT TOYHBIC p—3HAUCHHUS, HE3aBHCUMO OT
CTPYKTYpPBI JaHHBIX, JaXKE€ €CJIM KOJIMYECTBO HAOIIOJCHHUIN Majio, HaOIIOIeHUS
pasziesieHbl Ha HEOOJIBIIINE TPYIIbI UK €CJIM B HEKOTOPBIX MEPEMEHHBIX KOJIH-
4eCcTBO HaOJ0ICHUHM B OJTHOM KaTeropuu npesbiiacT 80%.

Missing Value Analysis.

Ecnu B maHHBIX €CTh MPOMYIICHHBIE 3HAYEHUS, STOT MOJYJIb MOMOXET
OOHapYXUTh B3aMMOCBSI3M MEXIY MPOIMYIICHHBIMU 3HAYEHUSIMH U JIPYyTUMH
MEPEMEHHBIMU.

Kpome Toro, SPSS Missing Value Analysis MmoxxeT oleHHTh, Kakue 3Ha-
YeHUS JOJKHBI ObUTH OBl CTOSITH HA MECTaX MPOIYIICHHBIX.

MoXHO Tak)Xe OIICHUBATh CpeaHEe, KOBApPUAIMOHHYIO M KOPPEIISIUOH-
HYIO0 MaTPHUIIbI TIPY TTOMOIIM PETPECCUOHHOTO AJITOPUTMA WJIM aJIrOpUTMa MakK-
CUMM3ALINH OKUJIaHUS.

Complex Samples.

[To3BosIET YyUUTHIBATH CIIOXHBIE TIJIaHBI BHIOOPOK MPHU MPOBEICHUM aHa-
Ju3a JAHHBIX OMPOCOB U OOCIEIOBAHUM, & TAKXKE IIAHUPOBATH CIIOXKHBIC BbI-
0opku u iponsBoauTh 0TO0p. SPSS Complex Samples mo3BosseT cymniecTBeHHO
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CHHU3UTh BEPOSTHOCTH ClIeJaTh OIMIMOOYHBIC BBIBOJBI I CTPATHU(HUIIUPOBAH-
HBIX, KJIACTEPU30BAHHBIX 1 MHOTOATAITHBIX BHIOOPOK.

Conjoint.

CoBMecCTHBIN aHANIU3 MPUMEHSETCS MPU UCCIEAOBAHUU PHIHKA ISl U3Y-
YeHUsI TOTPEOUTENHCKUX CBOWCTB MPOAYKTOB HA MPEIMET UX MPUBJIEKATEIHLHO-
CTH.

SPSS Conjoint momoraer MapkeToJioraM yCIEITHO BBIBOAWTH HA PHIHOK
HOBBIC TOBAPHI.

Conjoint — aHanM3 BBIABISACT HauOOJICe BaYKHBIC JUIS TIOKYIATENICH aTpu-
OyThI TOBapOB M HauboJIee MPEANOYTUTEIbHBIE TApaMETPhI ATPUOYTOB 3TUX TO-
BapoB, a TAKXKE TMO3BOJICT U3y4aTh IIEHBI M OPIH]IBI.

1.4. Beox nannbix (Data Entry)

SPSS Data Entry — 310 3¢)(eKTUBHBIN U HaJEKHBIA UHCTPYMEHT, Mpea-
HA3HAYCHHBIN VIS BBOJIA M YMCTKHU JAHHBIX.

[Tpu momomu Data Entry moxno 6€3 JUIIHUX YCUJIUN pa3padaThiBaTh
npodeccuoHanbHbie (POPMBI, KaK JJIs TIeYaTH, TaK M JAJis BBOJAa JAHHBIX, Opra-
HU30BaTh OBICTPHIN U KaYECTBEHHBIM BBOJ JAHHBIX, CO3/1aTh MpaBUIIa, MPOBE-
PSIONINE JIOTUYECKYIO COTIIACOBAHHOCTh BBEJICHHBIX JaHHBIX.

B ornmuwne ot nmpyrux nporpamm Data Entry cnenumansHo pa3zpabortana
IUI BBOJIA JTAHHBIX C (JOPM M BOMIPOCHUKOB U TO3BOJIAET CYIIECTBEHHO YKOHO-
MUTB BpEMS U PECYPCHI.

PaszpabateiBast opmbl s BBOJA, Bl HE MOIDKHBI IymMaTh O CTPYKTYpE
¢aiina JaHHBIX M O MEPEMEHHBIX (TOJIAX), & MOXKETE CKOHIIEHTPUPOBATHCS Ha
co3ganuu BorpocoB u dopm, a SPSS Data Entry aBromarnuecku co3aacT me-
pEMEHHBIE, COOTBETCTBYIOIINE BOIIPOCAM.

MosxHO co3naBaTh JIt0ObIE TUITBI BOIPOCOB, BKIIOUAs BOMPOCHI C MHOKE-
CTBEHHBIMH OTBETAMU M MATPHUIIHI BOIIPOCOB.

UucTtka BBEICHHBIX JIaHHBIX — ele oAHa yepta Data Entry, kotopas ne-
JaeT 3Ty nporpammy yHukanbHOi. @opmbl SPSS Data Entry moxxno gomoii-
HSATH MPABUJIAMH MPOBEPKH, KaK OTIEIbHBIX MEPEMEHHBIX, TaK U JIOTHYECKOTO
COOTBETCTBUSI HECKOJIBKUX MEPEMEHHBIX.

Kpome toro, ans yckopeHus U aBTOMaTU3alliyd BBOJA MOXKHO CO3/1aBaTh
IpaBuiia IEPExX0/ia U aBTO3ANOTHEHUSI.

Jlsiss opraHu3anuu CKOPOCTHOTO BBOJA JAHHBIX YIOOHO TOJB30BaThCS
TaOJIMYHOM (hOpMOH BBOJIA, TO3BOJISIONIEH BBOJIUTH JIaHHBIE B TAOJUYHYIO CET-
Ky, MOJIOOHYIO 3JIEKTPOHHOM TabJIHIIe.

[Ipu opranuzanuy BBOAA C MOMOIIBIO (POPMBI JaHHBIE BBOASTCS IMyTEM
MPOCTABICHUSI OTMETOK B 3JIEMEHTaX YNpaBieHUS (OPMOIl WM MyTEM BBOJA
3HAYEHHUU B TEKCTOBBIC OKHA.

dopma 3arIOMUHACT JJAHHBIC U COXpaHSET uX B (haiijie NaHHBIX.
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[Tpu BBOJIE MOKHO HCIIONIH30BaTh KJIABUATYPY, MBIIIb U MaHelb» HaBura-
TOpa, 9TOOBI IEPEIBUTATHCS TI0 AIIEMEHTaM yIPaBIICHUS U HAOIIOICHUSIM.
[Iporpammuoe obecnieuenue SPSS Data Entry cocrout u3 cremyronmx
DIIEMEHTOB:
. DataEntry Builder — co3manue ¢popm/BOIpPOCHUKOB ¥ MPABUIT YUCT-
KH;
. DataEntry Station — BBoJ1 JaHHBIX Ha JOKAJIBHBIX KOMITBIOTEPAX.

1.5. IIpencraBjieHue pe3yJibTATOB AHAJIU3A

Buszyanuzaiys pe3yabTaToB IPU MOMOIIU AHUArpaMM.

SPSS obnagaer uenbiM psaoM rpa@uuecKux BO3MOKHOCTEW i BU3Yya-
JIM3aLUK PE3yJIbTaTOB aHAIN3A.

MHOro4ucIeHHbIE TUIBI TUArpaMM TO3BOJISIIOT MPEICTABISATh PE3yJIbTa-
ThI B HarJIsiIHOM (popMme:

e KareropuanbHble AuarpamMMbl (BKJIIOYas HECKOJBKO THUIIOB CTOJIOU-
KOB, JIMHUH, 00JIaCTEH, KPYTOB U SIIITUKOB).

e Jlmarpammbl JJisi KOHTPOJIA KadecTBa (BKiroyas auarpammel [lapero,
X—cpenunero u Curma).

e ['mcrorpaMMbl U JUarpaMMbl paccesiHus (BKJIOYasi MEPEKPbIBAIOIINE-
Csl, MATPUYHBIE U TPEXMEPHBIE).

e JlMarHoCTUYECKHE U UCCE0BaTeNbCKre rpaduku (BKIIOYas rpaduxku
10 HAOJIOICHUSM U TpauKy BPEMEHHBIX PSIIOB).

e  BepostHocTHBIE Tpaduku (BKIIOYasi rpaduku HAOIIOJCHHBIX U OXKH-
JTA€MbIX 3HAUYCHU ).

o ['paduku aBTOKOPPENANMOHHON W YACTHOM aABTOKOPPEIAIMOHHOU
dbyHKIMU (BKJIIOYas mpeoOpa3oBaHue HATYypaJIbHOTO Jiorapudma u ce-
30HHOE€ M HECE30HHOE TU(PDHEepeHITUPOBAHNE).

o ['paduku xkpocc—koppemsImoHHON QyHKIMU (BKIIOYasi mpeoOpa3oBa-
HUE MPU TTOMOIIY HATYPAJILHOTO JOorapupMUpPOBaHUS, CE30HHOE U He-
ce3oHHOE Tu(HEepeHITUPOBAHUE).

Cucrema npezeHTaniuoHHou rpaduku SPSS no3Bosiser 6€3 JTUITHUX YCH-
JUW CcOo3/1aBaTh JAMArpaMMbl, HAWIYUYIIUM 00pa30oM OINMHUCHIBAIOIINE PE3YJIbTAThI
aHaNM3a, a TAakKe PEJaKTUPOBATh CO3/IaHHBIC JUATPAMMBI JIJIs X 00JIee TOHKOM
HACTPOWKH.

CucteMol MNpe3eHTALMOHHON TpauKU TakKKe JIETKO MOJIb30BATHCS B
cirydae paOOThl B MPOM3BOJICTBEHHOM PEKHME.

JIJist 3TOTO AOCTAaTOYHO OJHAXIBI CO3/1aTh JUArpaMmy, a MOCJe 3TOro
IPUMEHHUTH TTapaMeTPhl JUarpaMMbl K HOBBIM CO3/IaBa€MbIM JIHarpaMMaMm.

[IpencraBieHue pe3ysbTaToB B BUIE TaOJIMLI.
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[IpencraBuTh pe3ysbTaThl B BHJIIE TAOJIUI[ MOMOTAET JOMOJHUTEIHHBIN
Motysb Tables.

NHuTtepakTuBHBIN HHTEpPEC MOCTPOSHUS TaOIHUI] OOHOBIISETCS B PEKUME
pEaThbHOTO BPEMEHHM, TaK YTO MOYKHO BHJIETh, KaK OyJeT BBHITJISACTh TaOIUIA, U
U3MEHSTH €€ B MPOIIECCe OCTPOCHHS.

Takue BO3MOXKHOCTH, KaK OOBEIMHEHHE HECKOJBKO KaTerOpWil B OJHY,
BCTaBKa UTOTOB U MOJUTOTOB CBEPXY, CHU3Y, CIIpaBa WM CJieBa B TaOiulle, J10-
OaBJIeHUE MMOJKATErOPUH, N3MEHEHHUE THITIOB TIPEMEHHBIX M UCKIIIOUCHUE KaTe-
TOPUI MO3BOJISIOT OBICTPO M A(DPEKTUBHO YIPABIATh BHEITHUM BUJIOM TaOJIHII.

Kpowme Toro, BMecTe ¢ TabarIaMu MOXXHO PACCUUTHIBATH CTATUCTHUECKHE
KPUTEPUHU, YTO MO3BOJISICT YCTAHABIUBATH U IMOYEPKUBATH JOCTOBEPHOCTD TI0-
Jy4EHHBIX Pe3yJbTaTOB.

CkopocTh pabOThl W MPOU3BOJCTBEHHBIE BO3MOXKHOCTH Tables cyie-
CTBEHHO 00JierdyaroT padoTy TeX, KOMY MPUXOAUTCS PEryJIIpHO CO34aBaTh
OoJbLIME OTYETHI, U 0OecneunBaroT ObICTpoe U I (PEKTUBHOE NPENCTABICHHE
uH(popMaluu, 3aJ0’)KEHHON B OTPOMHBIX MAacCHBax JaHHBIX, B yJIOOHOH U MO-
HATHOU (hopme.

SPSS Tables o6namaer menbiM psAaOM BO3MOXKHOCTEH, 00CCIICUNBAIOIINX
yA00HYIO 1 OBICTPYIO IOCTABKY MOJYyYaeMbIX TAOJTMYHBIX OTUYETOB TEM, JJIS KO-
r0 OHU IIPEeTHA3HAYCHBI.

HuTepakTuBHBIE MOOMJIBHBIC TaOUIBI, co3maBaeMbie B SPSS Tables,
MO>KHO dKcrioptupoBath B Word u Excel.

JlomomTHUTEILHOTO (hOPMATHPOBAHMS TaOIHI] HE TpeOyeTcs, OHAKO, TIPH
HEOOXOAMMOCTH B TAOJMIIBI MOKHO BCTaBIISATH COACPKATEIBHYIO M OMUCATENb-
HYy10 HH(pOpMaIuio.

[IpencraBieHue pe3yIbTaTOB aHAIM3a HA TEOrPaPUIECKUX KapTax.

Ecnm B nmaHHBIX ecTh reorpaduyeckre MEepeMEHHBIC, HAlpUMEpP TOpO
WM PEeTHOH, TO PE3yNbTaThl MPOBEACHHOTO aHaJIM3a MOXHO MPEICTABUTh Ha
reorpaduecKuX KapTax B yJIOOHOM W MPOCTOM JIJIsi BOCTIPUSTHS BHJIE TIPH I10-
moru Maples.

[IpuBsizka MaHHBIX K KapTaM MPOU3BOJUTCS aBTOMATHYECKH, YTO MO3BO-
JISIET COCPEIOTOUNUTHCS HAa CO3/IaHUM OTYETA.

[TomyuyeHHbIe KapThl C HAHECEHHOW CTATUCTUYECKON MH(pOpMAIIEH MOXK-
HO PEIaKTUPOBATH JIJISl IPUIAAHUS UM TPeOyeMOro BHEIITHETO BU/IA.

KapTel Takke MOXHO JKCIIOPTHPOBATh B CTaHIAPTHBIC TrpadUyuecKHe
dbopmartsl JUIsl paclIpoOCTPAHESHUS, B TOM YHCIie U uepe3 MHTepHeT.
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2. IPAKTUKYM OBPABOTKHU JAHHBbIX HA 9BM
2.1. Onucanue nmokasareyel o BbIOOpKe

3aganue 2.1.

HccnenoBaTh KOTMYECTBO OMO3/IaHUNA PAOOTHHUKOB I1€Xa 32 OTYCTHHIC Me-
cauel: 8,7,6,7,6,2,1,4,6,8,10,12,9,8,7,6,7,7,6,9,4,10,11,7, 6, 9, 4,
6,2,3,7,56,4,4,3,9,1,7,6,9,4, 3.

Boinosinenue.

Jlns Hayasa mpeAcTaBuM Ipauyecku BEIOOPKY.

B mento Beioepem Graphs (Busyammzarus) Line (JIunwust) Beioepem Sim-
ple (ITlpocroii), B mosme Data in Chart Are (Jlanubsie mis rpaduka) BeIOCpeM
Values of individual cases (3nauenus otaenbHbIX HaOmoaeHuit) Define (Ompe-
JICJTUTB ).

B mosBuBmemcs okne Define Simple wu3 meBoro cmmcka mepemectum
KHOMKOW—CcTpenkoi x B mosie Line Represent. Haxxmem OK.

[Momyuunu cnemyromuii rpaduk (puc. 2.1.1), KOTOpHIN NpeCTABIIET JTH-
HUIO BBIOOPKH.

i= Buigog] - SPSS [Nporpamssa npocMoTpa

hafin  PejakTHpoEaTe  OTofpaweHHe flaHHele  MsMeHeHWe FBrCTaBka MOPHATHPOBAHWE AHANM3I  BM3anMsauma  LHCTpYMEHTEI OkHo  MomMouwle
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Puc. 2.1.1. JIunus BeIOOpKHU
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Terepb MOOCTPUM THCTOTPAMMY 3HAYCHUH.
B mento Beioepem Graphs (Busyanmsanus) Histogram (I'ucrorpamma) u
3aHeceM B ctpoky Variable (ITepemennas) X (puc. 2.1.2).

i%= Boigog2 - SPS5 [1porpamma npocmoTpa

®afn  PepakTvpoeate OTofpamedve  fladHele  MsMeHenwe EBcTaeka $opMaTMpoBaHMe AHankz  BusvanuzaumAa  MHCTPyMeHTEl Okko  Momowk
=HSR b = o =k 2 & ¢

I e e G =T =

-{E] Brisog e

= E' Mpadwka
HazeaHme
[ Mivmearia -
~[j 00DDODODOOOOOOOg

. & @wma paduka
HazpaHue
[ Mpvmesaria
+[j}; DOOOOODOOOO %

xafioioa

— Mean =6186
Stel. Dev. = 2 63001
M=43

0,00 2,50 5,00 7.50 10,00 12,50

-
< K b |
{BnﬁHnﬁ LENYOK ANA peAaK THROBaHHS HassaHne: 8§ spss Mpoueccop roTos H: 17 , ' 720 pt.

Puc. 2.1.2. I'ucrorpamma 3Ha4eHHM

[lepBbIM 3TanoOM CTaTUCTUYECKOTO aHAIU3a JAaHHBIX, KaK MPABUIIO, SBIIS-
€TCsl YaCTOTHBIM aHalIM3 U MOJYyYEHHUE OCHOBHBIX MMAapaMETPOB HUCCIIETyEeMOU
BEITUYUHBI.

[IpenBapuTenbHBIM aHANM3 AHHBIX BKJIIOYAeT B CeOsl BBIYMCICHUE OC-
HOBHBIX [1apaMETPOB, XapaKTEPU3YIOIINX EPEMEHHbIE (MATEMAaTHUYECKOE OXKU-
JaHue, CPEAHEKBAAPATUYHOE OTKIIOHEHUE, TUCIIEPCUs, MUHUMYM, MAaKCUMYM U
T.J.), COCTaBJIEHUE TAOJIUI] YACTOT AJI OJHOM WIIM HECKOJIbKUX MEPEMEHHBIX.

Brioepem B meHto Analyze (Anaims) Statistics (Cratuctuka) Frequencies
(HactoTsl), mosiBUTCS TuajgoroBoe okuo Frequencies (Hactotsn) (puc. 2.1.4).
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nafil.sav - SPSS Peaaktop asHbix

DN PeAaKTMpOEaTE  OTofpawerve JarHble VEMeHeHte AHa/M: BMyanizaumd CPeacTea OkHo Momows
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Puc. 2.1.3. ®parment ¢aiina gaHHBIX

@H— MepereHHER[BIE]:

CopocuHTE
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OTrmeHa

Maordowe

[v Morazars TatnHbl 4acToT

i lrgEL

Crar... | Buzyanuzauua... ‘

Puc. 2.1.4. Bua nuanorosoro okna Frequencies (HacTotsr)

KHOMKO# ¢ TpeyroJIbHIKOM TIEPEHECEM MMEPEMEHHYIO X B CITUCOK BBIXO/I-
HBIX TICPEMEHHBIX.

JIJisi moNTydeHrs OCHOBHBIX ITapaMeTPOB, XapaKTEPHU3YIONIUX TIEPEeMEH-
HYIO IIIEJIKHEM B JuajoroBoM okHe Frequencies (HactoTer) Ha kHOMKe Statistics
(Craructuka).

OTtkpoetcs auanoroBoe okHo Frequencies: Statistics (Hacrorsr: CraTu-
CTHKa). B TekyieM 11asoroBoM OKHE BEIOEPEM MHTEPECYIOIINE HAC TYHKTHI.

B rpynne Central Tendency (Cpeanue) BoiOepeM CACAYIONIUE XapaKTe-
puctuku: Mean (Cpennee 3Hauenue), Median (Menuana).

B rpynne Dispersion (Pa30poc) BeiOepeM cieayroiue Mepbl pa3dpoca:
Std. deviation (CranmaptHoe oTkioHenue), Variance (Jucrepcus), Minimum
(MuanmymMm), Maximum (Makcumym).
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JIist IpoIoJbKeHrsT pacueToB HaxkMeM kHomnky Continue (ITpomoykuTs).
Jliist rpadrueckoro mpeacTaBieHrs UMEIOUIMXCS JaHHBIX IIEJIKHEM Ha KHOIIKE
Charts ([Iuarpammsl). OTkpoercs auanoroBoe okao Frequencies: Charts (Ya-
CTOTHI: Jlmarpammei).

Beibepem B rpynme Chart Type (Tun muarpammsl) myskT Bar Charts
(CronbOuaras nuarpamma), a B rpymre Chart Values (3nauenust quarpammsl) —
nyHKT Frequencies (Yacrora).

[ToarBepaum BeIOOp KHOMKOW Continue u BepHEMCS B JHAIOIOBOE OKHO
Frequencies.

ITontBepaum omnepanuio Haxatuem kHonku OK B auanoroBom OkHE
Frequencies (YactoTsl). BbIBO OCHOBHBIX Pe3y/IbTaTOB BBITISIUT CIICTYIOIIMM
obpazom (puc. 2.1.5).

Cramctvku
X
N BanmgHbie 43
MponyLleHHble 0
CpeaHee 6,1860
MeaunaHa 6,0000
Mopa 6,00
CT0.0TKNOHEHME 2,63001
Ovcnepcus 6,917
AcummeTpus -,047
Cta. owmbka acumme Tpum 361
3kcuecc -379
C1a. owmbka akcuecca ;709
Paasmax 11,00
MuHUM ym 1,00
Makcnmym 12,00
Cymma 266,00
X
BannaHbin KymynatmsH
YactoTa [NpoueHT NPOLEHT bl NPOLEHT
BammgHble 1,00 2 47 47 47
2,00 2 4,7 4.7 9,3
3,00 3 7,0 7,0 16,3
4,00 6 14,0 14,0 30,2
5,00 1 23 23 32,6
6,00 9 20,9 20,9 53,5
7,00 8 18,6 18,6 72,1
8,00 3 7,0 7,0 79,1
9,00 5 11,6 11,6 90,7
10,00 2 4,7 4.7 95,3
11,00 1 23 23 97,7
12,00 1 23 23 100,0
Wtoro 43 100,0 100,0

Puc. 2.1.5. Pe3ynbraThl BBINOIHEHUS IPOLIEAYPBI
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B mepBoit U3 TaOmMI| MpeAcTaBICHb OCHOBHBIC CTATUCTUYSCKHE ITapa-
METPBI, XapaKTEPHUIYIOIINE UCCISAYEMBIN MTOKa3aTeNb YPOKAMHOCTH X.
BungHo, dro wmaremartmueckoe oxumanue M, =6,1860, wmenuana

M, =6,0000, cpennee kBaapaTuueckoe oTkiaonenue o, =2,63001, nucnepcus

2
D, =0, =6,917, taxxe npuBeeHbl MAKCUMaJIbHOE M MUHUMAJIEHOE 3HAUCHUE

HCCIEAYEMOro MoKa3aTesl.

Bo BTOpoOI#l Tabiuile MOKHO YBUJIETh YACTOTHOE paCHpE/IelICHUE HCCe-
AyEeMOW BEJIMYUHBI, T.€. KaXJas CTPOKa YaCTOTHOW TAaOJIUIBI OMHUCHIBAET OJHO
BO3MO’KHOE 3HAYEHUE.

Tenepb BO3MOKHO MOCTPOEHUE TIOJIUTOHA.

[TomuroH — 3TO JIOMaHast, coeqUHsIONIast ToukH (Xi; Nj).

JIJist TOr0 CKOMMpPYEeM M3 OKHA MPOCMOTPa pe3yJbTaTOB B PEAAKTOP JaH-
HBIX 1 1 2 cTONOIBI B TAOIHULIE X.

Jlnst 5TOro HE0OXOAUMO JIBaXK/bl KIUKHYTh JIEBOM KHOIKON MBI B
HY>KHOM CTOJI011€, BBIJIEJIMB COOTBETCTBYIOLIME 3HAUCHHUSI, CKOTUPYEM HUX.

BepHemcs B peakTop AaHHBIX, TOCTABUM YyKa3aTellb MBIIIU B JIFOOOW U3
CBOOOJIHBIX CTOJIOIIOB, PAcIOJIOKEHHBIX MpaBee CTOJIONA 3HAYEHUW X, U BCTa-
BHM CKOIHPOBAHHBIE 3HAYECHUSI. AHAIOTUYHO CAEIAEM C YACTOTAMH.

st mpoctotsl iepeumenyeM VARO0001 B xi u VAR00002 — n;.

JInst yero HEoOXOAMMO BBl KIMKHYTH JIEBOM KHOIKOW MBIIIU TIO
VARO00001, nnu nepeiitn Ha Bkiaaky «OO030p NEPEMEHHBIX», U B COOTBET-
CTBYIOLIMX CTPOKax BBECTH COOTBETCTBYIOIIEE 3HaueHue. Tenepp peaakTop
MEPEMEHHBIX BBITJISIAUT, KaK MOKA3aHO HA PUCYHKE 2.1.6.

na61.sav - SPS5 Pegaxtop gaHHBIX Q@
Daiin PEAAKTMPOEATE OTOGPSKEHHS (aHHBIE VIsMHBHHS AHAMWS BHSyanHBaurA CPEACTEA OKHO MoMolls
E(W(S| B o =kl FlE= BEE %2
13 Ni
X | Xi | i | var | var | war var wvar war war war var var -
1 8,00 1,00 2,00 ]
2 7.00 2,00 2,00
3 6,00 3,00 3,00
4 7.00 400 6,00
] 6,00 5,00 1,00
B 2,00 6,00 9,00
7 1,00 7,00 8,00
5] 400 5,00 300
9 6,00 9,00 5,00
10 5,00 10,00 200
11 10,00 11,00 1,00
12 1200 12,00 1,00
5 em — =
14 8,00
15 7.00
16 6,00
17 7.00
18 700
19 6,00
20 9,00
21 4,00
2 10,00
23 11,00
24 7.00
25 &,00
26 200
27 4,00
28 6,00
29 2,00
30 3,00
3 700
32 6,00 -
4| » [\ O030p panHbIx 4 0B30p nepemeHHLi / |41 b
SPS5 Npoucccop roTon

Puc. 2.1.6. PegakTop maHHbIX
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JIJIs MOCTPOEHHS MOJIMIroHa 9acToT Heooxoaumo BeiOpath Graphs (Busy-
anuzarus) Scatter (Pasopoc/rouka) Simple (ITpoctoii) Define (Onpenenuts).

B onpenenennn nepeMeHHBIX BhIOMpaeM 3a och Y — Nj 3a och X — X — OK.

B penakrope rpadukoB m3MeHseM 3HAUCHHS METKH O Ha *, IBaKIbl
KJIMKHYB TI0 JIF0O0H M3 METKU ¥ YCTAHOBUB COOTBETCTBYIOIIEE 3HAUEHNE METKH.

Teneps rpaduk BHITIAIUT Kak Ha puc. 2.1.7.

10,00

8,00

6,00 —

Ni

4,00 —

2,00/

0,00/

I I I I I I I
0,00 2,00 4,00 6,00 8,00 10,00 12,00

Xi

Puc. 2.1.7. I[lonurox 4yactot
2.2. UHTEepBaJIbHBbIC OLICHKHU MapaMeTPOB

3aganme 2.2.

ITo uMeronMMcsl TaHHBIM U Pe3ybTaTaM PacueTOB, BBHITIOJIHEHHBIX B pa-
6ote 2.1, TOCTPOUTH JOBEPUTEIbHBIC HHTEPBAIBI JISI MAaTEMAaTHUYECKOTO OXKH-
JAHUS IJ1s Pa3JIMUHbIX 3HAaYEHUN oBeputesibHOM BepositHocTH (0,9; 0,95; 0,99)

BbinosaneHnue.

SPSS mnpenocraBisieT BO3MOXXHOCTh HAXOXIEHUS JIOBEPUTEIbHBIX WH-
TEPBAJIOB JIJII MAaTEeMAaTHICCKOTO OXKUJIAHMS 1T KOHKPETHOW BBIOOPKH ¢ HEOO-
XOJMMBIM 3HAYCHUEM JIOBEPUTEIIBHON BEPOSTHOCTH.

UYT0OBI MOHATH, YTO MOXKET MPEIIOKUTh SPSS i1 pernieHus 3Tou 3a1a-
9H, BO3bMEM TEPEeMEHHYIO X (KOJUYECTBO OMO3/aHUl paOOTHUKOB I1eXa 3a OT-
YETHBIC MECSIIbI) U3 MPEIbITyIIeH paboThI.

[lepeiineM K WCClIeIOBaHUIO JaHHBIX, BRIOpaB KoMmaHabl MeHio: Analyze
(Ananu3) Statistics (Craructuka) Analyze (Ananus).

OTtkpoercs quanoroBoe okHo Analize (Anamus) (cm. puc. 2.2.2).
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]

OrofpaxeHye

(" 06a ™ Crar  Busyanus.
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COMcor. 3aEHCHibl: ak
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Crvcor, P akTopoE:
OTreHa
Morow s
H atntiogeHma Metok no:
Crar... | | YeTaHoBkM. . |

.!-"]‘.'".‘!J':',’.','.J:_:'f!i-JJ-J':': Ll e R Sy el LE‘

[v Onucadus

FIHI EPEd) LUESEREH WLIH |
& H 5':1 3;

CREIHEMD;
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| MpougHTHAM

Mpogon.

OrraeHa Morowe

Puc. 2.2.2. /InanoroBoe oKHO «AHaIU3

ITepenecem nmepeMEHHYIO X B CHUCOK 3aBUCUMBIX MTEPEMEHHBIX.

[TocKOaBKY BaKHOCTH JUIsi HAC MHPEICTABIISIECT TOJBKO JIOBEPHUTEIBHBIM
UHTEPBAIl JJI1 MaTeMaTHYeCKOro okugaHus, To B MeHto Display (OroGpake-

Hue), BeiOepem Statistics (Craructuka).

Jlanee HaxkaB, crpaBa Ha Statistics (Cratuctuka) 3aaaiuM BEJIUYHUHY J10-

BeputenbHoU BepositHocTH (0,9; 0,95; 0,99).
Haxar OK, nonyuum pe3ynbTaThbl.

Takum 00pa3om, mociie BBOJA TPEX 3HAUCHUI TOBEPUTEIHHON BEPOSTHO-

CTH I1I0JYyYacM PC3YyJIbTAThl B OKHC BbIBOJA.
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OnucaTenbHble

Cramcvka | C1g. oumbka
CpepgHee 6,1860 40107
90 % [0oBE pUTENBHbIN HwxHaa rpaHmua 55115
WHTepBan Asis cpeaHero
p P! BepxHas rpaHuua 68606
5% yceueHHoOe cpefHee 6,1809
MeanaHa 6,0000
Oucnepcus 6,917
CTA. OTKNOHEH e 2,63001
MuHUM yM 1,00
Makcumym 12,00
Paamax 11,00
MeXKBapTurb HbIl pasmax 4,00
AcummeTpus -,047 361
Okcuecc -379 , 709
OnucaTenbHble
Crammcmka | Cta. owmbka
CpenHee 6,1860 40107
95% poBe puTeNbHbIN HuxHsia rppaHmua 5,3766
MHTEpBan Aansi cpeaHero
p p BepxHsas rpaHuua 6.9954
5% yceuyeHHoe cpeaHee 6,1809
Mepnaxa 6,0000
Iucnepcus 6,917
CT1a. OTKNOHEHMe 2,63001
M1HUM YM 1,00
Makcumym 12,00
Paamax 11,00
Me>XKBapTunb HbIN pa3max 4,00
AcummeTtpus -,047 361
3kcuecc -,379 ,709
OnucaTtenbHble
Cramcmka | Ctao. oumbka
CpegHee 6,1860 40107
99 % poBepuUTENbHbI HwxHsia rpaHuua 5,1039
WHTEepBan Ans cpeaHero
p p BepxHas rpaHuua 72682
5% yceueHHoe cpefHee 6,1809
MepgunaHa 6,0000
Oucnepcus 6,917
CT1A. OTKNOHEHne 2,63001
M1HUM YM 1,00
Makcmym 12,00
Paamax 11,00
Me>XKBapTUIb HbI pa3max 400
AcummeTpus -,047 361
Okcuecc -379 ,709

Puc. 2.2.3. PesynbpTaTh ananmza
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Bonpias yacTh BBIBEAEHHBIX XapaKTEpUCTUK ObLIa paccMOTpPEHA B
NpealIecTBYIONIEH padoTe.
[TossBUIMCH HOBBIE XapaKTEPUCTUKMU:
e 5% ycedeHHOE cpeAHee — CpelHEe 3HA4YeHHE, BBIUYMCIECHHOE 0€3
yuera 5% HauMeHbIINX U 5% HauOOoNbIINX 3HAYCHUH;
® MEXKKBapTUJIBHBIN pa3Max — pacCTOSIHUE MEXK]y MEPBbIM U TPETHUM
KBapTUJISIMU;
e CTI. omMOKa — CTaHAapTHas OIIMOKa XapaKTepUCTHUK (CpeaHee,
ACUMMETPHUS U IKCIIECC).
B uHTepBane mupuHOMN, paBHOW YJIBOGHHOW CTaHAAPTHOM OIIHMOKE,
OTJIO)KEHHOMY BOKPYI JaHHOM XapaKTepUCTHUKH, PacCIoJiaraercs
3HAYEHUE 3TOW XapaKTEPUCTUKH JJISI TEHEPATIbHON COBOKYITHOCTH C
BEPOSITHOCTHIO MMpUMEPHO 67%.

2.3. IIpoBepka rumore3 mo CTATUCTUYECKUM TaHHBIM

3aganme 2.3.

[To uMeroIMMCsl CTATUCTUYECKUM JIaHHBIM M Pe3yJIbTaTaM pacdyeToB, BbI-
MOJIHEHHBIX B paboTtax 2.1 u 2.2, npoBepUTh TUMIOTE3HI:

1) 0 HEMPOTUBOPEUMBOCTU JAHHBIX BHIOPAHHOMY TEOPETUYECKOMY 3aKO-
HY pacrpeeeH s,

2) 0 paBEHCTBE BHIOOPOYHOTO MATEMATHYECKOTO OKHIAHHS CTaTUCTHUYEC-
CKOTO pachpeeiicHUsI ¢ THIOTETHUYCCKUM (THIIOTETHICCKOE MaTeMaTHYECKOE
OKUJIaHUE TIPUHATH «HA TJIA30K», UCXOJs U3 (PU3NUYECKUX CBOMCTB pacmpeserne-
HUSL, UCITOJIB3YS TIPABUJIO TPEX CUTM).

BroinosiHeHue.

B SPSS cymectByeT BO3MOKHOCTH ITPOBEPHUTH, COOTBETCTBYET JIM PEaTb-
HOE pacrpeielieHne epeMEeHHON HOPMaIbHOMY, PABHOMEPHOMY, SKCITOHEHITHU-
ATBbHOMY pacmpeneNeHnto uin pacupenenenuto [lyaccona, mpu moMormm Tecra
KonmoropoBa—CmupHoBa.

YtoObl MNpPOAEMOHCTPUPOBATH PabOTy HJAHHOTO TECTa, IPOBEPUM Ha
peIMET HaJIM4YUs HOPMAJIBHOTO pacIpeAC/ICHHs] MCXOIHBbIC 3HAYCHHS Iepe-
MeHHOH X (KOJIMYECTBO OIMO3/aHrii paOOTHUKOB IIe€Xa 32 OTYETHBIC MECSIIBI) 13
NpeabIAyIed padoThI.

Brei6epem B mento Analyze (Ananmm3) Nonparametric Tests (Hemapamer-
puuaeckue Tecthl) 1-Sample KS (K—C oxno# BEIOOPKH).

[TosButcst auanoroBoe oxHo One Sample Kolmogorov—Smirnov Test
(Tect KoamoropoBa—CMupHOBa 1Jist 0JiHOM BBIOOPKH) (puc. 2.3.2).
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Crmcor MepetdeHHER FpuTepua; 0K

Borasure

CApociTe

OTreHa

Moot b

Facnpegenedue Kpurepun

lv Hopraaneroe | EdQuHedd sug ,
T oMHBIA. .

[ Myaccod [ ArcnoTeHuMansHBIR
HeTaHoekM. .

Puc. 2.3.2. /InanioroBoe OKHO
«Tect KonmmoropoBa—CMupHOBA JIJ1s1 OTHON BBIOOPKH

[lepeHecem nepeMeHHYIO X B M0JI€ TECTUPYEMBIX EPEMEHHBIX.

Ecin menkuyTh 10 kHOMKe Options (YcraHOBKH), TO MOXKHO JIOTIOJHH-
TEIIbHO OPraHU30BaTh BBIBOJI XAPAKTEPHUCTUK JIECKPUIITUBHOM CTATUCTUKH H
KBapTHUJIEH.

[Ileaxaem na OK,

B okHe nmpocMoTpa NosIBITCS CAEAYIONMINE PE3YIbTaThI.

OpHOBLIOOPOUHBLIN KpuTe pui Kon moropoBa-CmmpHoBa

X
N 43
HopmanbH bl§ CpegHee 6,1860
napameTpbl _
C1a. OTKNOHEH e 263001
PasHocm akcTpemymoB Mo oynb 146
MonoxutensHble ,099
OtpuuaTenbHble -, 146
Cramcmika Z Konmoroposa-CmupHoBa 959
ACUMNT. 3HY. (OBYXCTOPOHHAA) 317

a. CpaBHeHI/Ie C HOpMarbHbIM pacnpeneneHnem.

b. OueHnBaeTcs No AaHHBIM.

Puc. 2.3.3. Pesynprarsl Tecra Konmoroposa—CmMupHoBa
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[TomyyeHHbIE pe3ybTaThl BKIIOYAIOT:
® CpeaHee 3HAYEHUE U CTaHJAPTHOE OTKIIOHEHUE;
® MPOMEXKYTOUYHBIC PE3YIbTAThI, MOJYYCHHBIC MIPU BBHINIOJHEHUN Te-
cra KommoropoBa—CMupHOBA;
® BEPOSTHOCTH OIITUOKH P.

OTKJIOHEHHE OT HOPMAJIBHOTO PACTIPEICTICHUSI CUUTACTCS CYIIECTBEHHBIM
npu 3HaueHuu p < 0,05; B 3TOM ciydae AJisi COOTBETCTBYIOUIUX MEPEMEHHBIX
ClIelyeT IPUMEHSATh HEMapaMeTPUUECKHUE TECTHI.

B paccmarpuBaemom mpumepe (3Hauenue p = 0,317), To ecTb BeposT-
HOCTh OIIMOKU SIBJIIETCS] HE 3HAUMMOM; TO3TOMY 3HAUYECHUS IIEPEMEHHOM T0CTa-
TOYHO XOPOIIO MOAYUHSIIOTCS HOPMAIbHOMY PacCIpeesICHHIO.

AHanOrMYHO MOXHO TPOBECTH aHAJIM3 M MO OCTAJIBHBIM BUIAM pacIipe-
JCJICHUS.

BbIICHUTB, OTJIMYAETCA JIM CPEHEE 3HAYEHUE, MOJIYYEHHOE HAa OCHOBE
JAHHON BBIOOPKH, OT MPEABAPUTENIBHO 3aJaHHOTO KOHTPOJBHOIO 3HAYEHMS,
MO3BOJISIET —TECT OJTHOM BBIOOPKH.

MBI 11poBEPUM, OTIMYAETCSA JU CPEIHUHN ITOKA3aTelb KOJIMYECTBA OIO03-
JaHuN paOOTHUKOB II€Xa 32 OTYETHBIE MECSIIbI, TTOJYYCHHBIN MPU HAIlIEeM HC-
CJIEIOBaHUM, OT 3HA4€HUs 7,32, KOTOPOE MOTIJIO ObITh ONPEAENIEHO B KaKOM—
a100 IpYroM HCCiIeIOBaHUM (110 MPaBUILY TPEX CUTM JIJIsi HOPMAJIBHOTO 3aKOHA
¢ TouHocThio 0,997 Bech Auarna3oH pazdpoca CiIydyalHOW BEIMYUHBI 3aKJIHOUCH
B npejiesiax = 36 OT IIEHTPa BEJIMUUHBI).

Breioepem B MeHto komanael Analyze (Anamu3) Compare Means (Cpas-
HeHue cpenaux) One—Sample T Test (OxHoBBIOOpOUHBIA T KpUTEPHIA).

Otkpoetcst nuaioroBoe okHo One—-Sample T Test (OaHoBbIOOpOUHBIH T
Kkputepuil) (puc. 2.3.4).

|_ WHHDERDOPOYHOH N RHTHTEHH Lﬂ]
MNepererHan(bie] Tecta: 0k
W w
Boraeume
m CapocuTe
OTraeHa
MNormowe
BenuuuHa l— YoTaHoEkH. .
F.purepus:; 7.3 —_—

Puc. 2.3.4. luanoroBoe okHO «OMHOBBIOOPOUYHBIN T —KpHUTEPHUI»
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ITepenecem mepemennyio X B moise Test Variable(s) (ITepemennas(bic)
Tecra) u BBenem B nosie Test Value (Bennunna Kpurepust) 3nauenue 7,32.

Kuomnkoit Options (YcTaHOBKH) MOXKHO 3a7aTh BMecTo 95% r000it npy-
IOl JOBEPUTEIbHBIA UHTEPBAI.

3HaueHue IOBEPUTEIILHOTO MHTEpBajla MOXKET NMPUHUMATh 3HAYCHHUS B
npoMexyTke oT 1 10 99%. 3amyctum Beruncienus, menkays OK.

OQHOBLIOOPOYHbIE CTaTUCTUKU

Cra. Cta. oumbka
N CpegHee OTKJIOHEHue cpegHero
X 43 6,1860 2,63001 40107

Op HOBbLIOOPOYHbIN KpUTe pyi

TecTtoBOE 3Ha4YeHue = 7.32
95% poBepuTENbHbIN
WHTepBan pasHoCcTu
cpeaHunx
3Hu. PasHocTb HuxHas BepxHss
t CT.CB. (2-cTOpOH) CpeaHux rpaHvua rpaHvua
X -2,827 42 ,007 -1,13395 -1,9434 -,3246

Puc. 2.3.5. PesynbTatel T-tecra

Pe3ynbTaThl, MOKa3aHHbIE B OKHE MPOCMOTPA, CBUJETEIbCTBYIOT O TOM,
YTO B JJAHHOM HCCJIEIOBAaHUM CPEAHEE MCXOJHOE KOJWYECTBO OIO3JAaHUM pa-
OOTHUKOB IIeXa 3a OTYETHBIC MECSIIbI, YTO cocTaBiser 6,186, 3Haummo (p =
0,007) otnuuaercst OT KOHTPOJIBHOTO 3HaueHus 7,32.

2.4. KoppeJsAsuMOHHBIM U PerpecCHOHHBIN AHAJIU3bI
3aganue 2.4.
[IpousBecTu aHaNKM3 3aBUCUMOCTH O0BbEMA MPOJAXK TOBAapa OT 3aTpar Ha

peKJIaMy TaHHOTO ToBapa. JlaHHbIe MpuBeAcHBI B Ta0d. 2.4.1.

Taomuma 2.4.1

3aTpaTbl Ha peKIaMmy,

TBIC. pyO. 10 | 13 | 15 |16 | 21 | 26 | 32 | 33 | 39 | 42
OOBemMBI IPOAAK,

TBIC. pyO. 10 |15 110 | 2539 |60 | 85 | 73189 |91
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BoninmoJsinenue.
B nauane pabotel co3gaauM ¢aiiyl ¢ TaHHBIMU KaK IMOKa3aHO Ha pHC.
2.4.1.

beabimaHHbIH - SPS5 Pe naktop gaHHbIx

aln PegakTHpoeaTe OTofpawedHde  fdadHels  FsMeHet

=|H|S| 8| of| =k &l = E

E
3aTpaTel_Ha_pek| obkem npog ar ‘
namy A
1 10,00 410,00
2 13,00 415,00
3 15,00 419,00
4 16,00 425,00
5 21,00 439,00
B 26,00 460,00
7 32,00 48500 ]
8 33,00 473,00
9 39,00 489,00
10 42,00 491,00
11
12

Puc. 2.4.1. ®parmenT (aiina JaHHBIX

B nakere SPSS s koppensiiMoHHOTO aHanu3a ecth pasnen «Koppens-
U B MEHIO. AHaINU3Y.

Jliist Gosiee HATJISAHOTO TPECTABICHHUSI UMEIONUXCS TAHHBIX TTOCTPOUM
rpa@uK 3aBUCHMOCTH «3aTpaThl Ha peKiiaMy — 00beM IpOJak» B BHJC JUa-
I'paMMBbI PaCCESHHUS.

e Brioepem B Menio Graphs (Busyammsamus) Scatter—Dot (Pas-
Opoc/Touka), OTKpoeTcs amamoroBoe okuo Scatter—Dot (Pas-
Opoc/Touka) (puc. 2.4.2).

Scatter/Dot

i Simple  [_e] Mati < | Simple
v || Scatker E. Scatter i | Dt
-_j;i.- Oeverlay il 3D

A7 Scatter | S atter

Puc. 2.4.2. JIlnanoroBoe okHo Scatter—Dot (Pa3zopoc/Touka)
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e B muanorosom oksHe Scatter—Dot (Pa30opoc/Touka) méakHeM Ha 00-
nactu Simple Scatter (ITpoctoii pa3opoc).

e [llemukom mo Beikmrouatenno Define (OnpenenuTs) oTKpoeM COOT-
BETCTBYIOIICE TUAJIOr0BOE OKHO (puc. 2.4.3).

e Oro0Opa3uM 00beM IPOJAXK B 3aBUCHMOCTH OT 3aTpaT Ha PEKJIaMy,
IIO3TOMY MEPEMEHHYIO 00beMbl_Npooaxc W3 CIIMCKa UCXOAHBIX IIe-
PEMCHHBIX IIEpeHEeCeM B Mojie ocu Y, a IMEePEeMEHHYIO 3ampa-
mol_Ha_pexiamy — B 1one ocu X. 1 HauHEM MOCTpOCHUE quarpam-
MBI 1meirgkoM Ha OK.

Pe3yibpTaToM BBINTOJIHGHHS BBINICYKA3aHHBIX KOMaHA OyAeT CIICAYIOIIUN

rpaduk (puc. 2.4.4).

M Simple Scatterplot @
m 7 Aikis:
G offeemb_npogak I:I
s J
D r Beset
Cancel
Set Markers by Ance
Help
D Label Cases by:
Panel by
Rows:
r
Calumns:
r

Template
[ Use chart specifications from:

[

Titles... DOptions...

Puc. 2.4.3. Bun okna Simple Scatterplot (ITpoctoii rpaduk paccesHus).

500—

480—

IS
)
3

1

06bembl_npogax
S
3
L

420—

400—

T T
20 30

3aTparbi_Ha_peknamy

40

50

Puc. 2.4.4. TIpocroii rpaduk pacceuBaHus

39



Tenepp onpenenuM OCHOBHbIE KOPPEIALIMOHHBIE TOKA3aTENH.
Jls1 aToro B MeHI0 AHanu3 BeiOupaem Koppemsitus — J[ByMepHBIil.
Jlanmee mOSIBUTCS TMAIOroBoe OKHO (puc. 2.4.5).

B [igyme pHpie Koppeaaumuu E|

MNepeteHHEIE:

ST  —

CApocHTE

> 3TPATEI_Ha_peknany

OTraeHa

Makdow b

K.oa i MEHTEI K oppenAuAA
v Mupcon W taybKenpanna W Crpmed
TecT JHAYMMOCTH

" JeycTopoHHKA {* JgHOCTOROHHKA

. HeTaHoOEKM. .
v Eoppenaudd Fnarosoi sHaYHMocTH

Puc. 2.4.5. /luanoroBoe okHO «JIBymMepHasi KOppEIIs»
Jlanee moyydaeM cieayromui BeiBoj (puc.2.4.6).

PerpeccoHHBI aHANW3 CIYXKUT IJIA ONPEACIICHUS BUJA CBSI3U MEXKITY
MEPEMEHHBIMU U JIa€T BO3MOKHOCTH JIJISI MPOTHO3UPOBAHUS 3HAYEHUSI OJTHOU
(3aBUCUMOM) TIEPEMEHHOM OTTAJKUBASACh OT 3HAYCHUS APYroil (HE3aBUCUMOM)
[IEPEMEHHOM.

B makere SPSS s atoii nienu umeercs paszaen Regression (Perpeccust)
(Mento Analyze (AHanu3)), KOTOPBIM MPEIOCTABIISICT MOJIb30BATEII0 TUPOKUI
HaOOp NpOoLEAYp PErPECCUOHHOIO aHATHN3a.

Kaxnas npoueaypa umeer MOJENb PErpPecCur, KOTOpasi COOTHOCUT 3aBU-
CUMYIO TIEPEMEHHYIO C HE3aBUCUMOU MEPEeMEHHON (UM MHOKECTBOM HE3aBU-
CUMBIX TIEPEMEHHBIX).

[IpocTas nuHeitHas perpeccust Jydllie BCEro MOAXOIUT JJISi TOTO, YTOOBI
MPOJIEMOHCTPUPOBATH OCHOBOMOJATAIOIINE TPUHIUITBI PETPECCUOHHOTO aHAJIH-
3a.

[To Buay momydMBHIEHCS AUArPAMMBI PACCESIHUS MOXKHO MPEIIOI0XKUTh
0 HAJIMYKU JIMHEHHON 3aBUCUMOCTH MEXK]Iy UCCIIEIYyEMbBIMU MOKA3aTEISIMU.
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OmnucarenbHbIE CTATUCTUKH

Cpennee Cta. OTKIIOHEHHE N
Jatpa- 24,7000 11,37297 10
THl Ha pPEKJIaMy
00BEM MPOJAK 450,6000 32,63332 10
Koppensinun(a)
3arpa-
THl Ha pEKJIaMy | 00beM IpoJax
3arpa- Koppensmus 1 983(**)
Thl Ha PEKJIaMy ITupcona ’
3Hu.(1- 000
CTOPOH) ’
o0BeM_Mpoaax Koppensauus 983(**) 1
ITupcona ’
3Hu.(1- 000
CTOPOH) ’

** Koppemsus 3aaunma Ha ypoBHe 0.01 (1—cTopon.).
a Hcki. nenmukom N=10

Koppensuuun(a)
3arpa- o0beM
Thl HA_ PEKJIaMy MPOJAXK
tay—b Ken- 3aTpa- Koaddumment
naJa THI_Ha_peKJiaM KOpPEJISIAA 1,000 ,956(**)
y
3H4. (1-cTOpOH) ,000
oobeMm npogax | Koaddumuent 956(**) 1.000
KOppeJsIuu ’ ’
3n4. (1—cTOpOH) ,000
po Cnup- 3aTpa- Koaddunment
MeHa THI_Ha_peKJiaM KOpPEJISIAA 1,000 ,988(**)
y
3n4. (1—cTOpOH) ,000
ooveM mpogax | Koadbdumment 988(**) 1.000
KOppeJsIuu ’ ’
3H4. (1-cTOpOH) ,000

** Koppensuus 3naunma Ha ypoBHe 0.01 (1—cToponHss).
a HUckin. nexuxkom N =10

Puc. 2.4.6. BeiBog xoppensiuii
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[MepetizeM K MOCTPOCHUIO PETPECCHOHHON 3aBHCHMOCTH MEXKIY IOKa3a-
TEJISIMH.
e Brioepem B merio Analyze (Anamu3s) Regression (Perpeccus) Line-
ar (Jluneiinas). IlosBuTcs nmagoroBoe okHo Linear Regression
(JIuneiinas perpeccusi) (puc. 2.4.7).

M [ inear Regression E]
# 3ATPATH_HA_peKiany Dependent:
& OfbEMB_NpoLa D
Block 1 of 1
Reset
Independent(s]: Cancel |
\:l Help

tethod: Enter v
Selection Variabls:

Casze Labels:

WLS Weight:

S

5tatislics...| Flots... | Save... | thions...|

Puc. 2.4.7. Bun nuanorosoro okHa Linear Regression (JIuneitnas perpeccus)

o [lepeHecem mepeMEHHYIO 00beMbl_Npooaddc B TIOJIE ISl 3aBUCUMBIX
MEPEMEHHBIX M TMPUCBOUM TMEPEMEHHOM 3ampamvl_HA_pPEeKiamy
CTaTyC HE3aBUCUMOW MEPEMEHHOM.

e Hwuuero Oomnpiie He MeHss, HAUHUTE pacuéT HaxkaTuem OK.

BbIBOJT OCHOBHBIX pPE3yJbTAaTOB BBITVBIAUT CIEAYIONIUM 00pa3oMm (puc.
2.4.8).

Bo BTOpoii TabnuIe naercs 3aKIIYeHHE O COOTBETCTBUM MOJEITH UCXO/-
HBIM JIaHHBIM, & UMEHHO MPUBOAUTCSA KOIPDUITMEHT eTepMUHAIIMUA, KOTOPHIN
XapaKkTepU3yeT KaueCTBO MOJTYUYUBIIICICS MOJIEITH.

B TtpeTheli Tabnuiie npuBEIEHbl BEIMUYUHBI, KOTOPhIE OTPAXKAIOT JBa HC-
TOYHHUKA JUCIIEPCUM: JUCIIEPCUIO, KOTOpas OMKUCHIBACTCS YPaBHEHUEM peErpec-
cun (CymMMa KBaJpaToB, OOYCIIOBJIICHHAs PErpeccreli) W IUCIIEPCHIO, KOTOopas
HE YUYMTBIBAETCA MPU 3aMUCU ypaBHEHHS (OCTAaTOYHAsI CyMMa KBaapartoB). Tak-
e TpuBeIeHo 3HaueHue F—kpurepus Ouiiepa.

B mocnenneit Tabnuie BeIBOAATCS KO3 dUIMEHT perpeccun b u cMere-
HUE 110 OCH OPJAUHAT @ TOJI UMEHEM «KOHCTaHTa.

To ecTh, ypaBHEHUE PETPECCUHU BBITIISIUT CICTYIOMIUM 00pa3oMm:

y = 2,820 % X +380,945,

rac y moxasarciib «O0BeMBI nmpoaax», X IIOKa3aTcCiib ((3anaTBI Ha PpCKIIaMy».
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Bxrouennbie/uckimroueHHbie nepeMmeHHbie(b)

Bxurouennsie nepe- | HckiroueHHbIE
Monens MEHHBIE TIEPEMEHHBIC Meton
1 3arpa- [IpurynuTens-
Thl Ha pekjaamy(a) ' HOE BKJIFOUCHHUE

a BxirodeHsl Bce 3anpoiieHHbIe TIepeMeHHbBIC
b 3aBucumas nepeMeHHas: 00beM_IPOoJIaxK

CBoJ1Ka JUId MOJEIHN

CxoppekTtupo-
BaHHBIN R kBaj- Cta. ommoOKa
Moenb R | R xBaspat pat OLIEHKU
1 | ,983(a) ,966 ,962 6,39137

a IlpenukTopshl: (KOHCTaHTa) 3aTpaThl_Ha peKIamMy

Jlucniepcuonnbiii ananus (b)

Cymma Cpennuii
KBaJI[paTOB | CT.CB. | KBajpar F 3HU.
Perpeccus | 9257,603 1 9257,603 | 226,627 ,000(a)
Ocrarok 326,797 8 40,850
HUtoro 9584,400 9

a IIpeguktopsl: (KOHCTaHTA) 3aTpaThl _Ha pEKIIAMY
b 3aBucumas nepeMeHHas: 00beM MPOaaXK

Koaddurmentri(a)
HecrannaptuzoBanHbie KO- Craun. xo-
Monenb b PuIMeHTHI 2. t 3Hu.
Crm.
B omuoKa bera

(K"‘;ga‘*' 380,945 5,049 75,448 | 000
3aTpa-

ThI_Ha_ pe 2,820 , 187 ,983 15,054 | ,000
KJIaMy

a 3aBucuMasi NEPEMEHHAs: 00bEM _IPOJIaXK

Puc. 2.4.8. Pesynbrar BeimosHeHus ipoueaypsl Analyze — Regression — Linear
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2.5. IncniepCHOHHBIN AHAJIU3

3aganue 2.5.
HccnenoBath BiusiHUE padbOTHI TPEX (PUIIMATIOB MPEANPUATUS HA TOJTyYe-
HUE UM MeCsIUHOM mpuObuIn. J[aHHbIe MpuBeeHbl B Ta0uie 2.5.1

Tabnuua 2.5.1

duiman npeanpusITus [TpuObLIH
1 35,8; 43,5; 30,7; 34,0; 33,2; 31,7; 31,6; 34,0; 33,2
2 31,4; 44,5; 43,0; 48,7; 41,6; 43,8; 42,2; 45,0; 41,9
3 32,8; 40,3; 40,5; 45,3; 41,4; 41,3; 40,8; 39,2
BruinosiHeHnue.

B pamkax o1HO(AaKTOpPHOTrO AMCHEPCHOHHOIO aHalu3a MpeaycMOTpeHa
npoueaypa One—Way ANOVA, koTopas 3akirodaeTcsi B aHAIN3€ BIHUSHUS OI-
HOTO Kaue€CTBEHHOT0 (hakTopa Ha KOJIMYECTBEHHYIO IEPEMEHHYIO.

TpeOyeTcst ykazaTh CIMCOK KOJTMYECTBEHHBIX MEPEMEHHBIX U (HAaKTOp, OT
KOTOPOTr'O0 OHHU 3aBUCHT.

HNmeem 3amauy ogHO(PAKTOPHOTO IMCIIEPCHOHHOTO aHAIM3a ¢ HaOoze-
HUSMH Ha TPEX YPOBHSX.

KauecTBeHHBIM MOKa3areseM, BIUAIOINIMM Ha KOJIMYECTBEHHYIO Nepe-
MEHHYIO (TpuOBLIb MO QuIuazaMm), sIBJISICTCS HOMEp purana npeanpusThs.

BreimomauM ciegyromne 1eiCcTBUS.

e Coznmaaum M 3arpy3um ¢aiii nanusix (puc. 2.5.1).

=28 B o] =[R] &
|25:Cl3v1m»1an

Dunvan | Mpubsine - |
1 1,00 35 30 J
2 1,00 43 50
3 1,00 30,70
4 1,00 34,00
5 100 3320
5 1,00 3170
7 100 31 B0
g 1,00 34,00
] 1,00 33,20
10 200 31 40
11

200 A4 50| |
4 [» hNpocmorp | <] |

A

Puc. 2.5.1. ®parmenT ¢aiina JaHHBIX
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e Brioepem B meHto komanabl Analyze (Anamms) Compare Means
(CpaBuenne cpeanux) One—Way ANOVA (OxHodakTOpHBIH IucC-
NepCcUoOHHbIA aHanu3). [losBUTCS AMaIOroBoe OKHO OJHOCTOPOH-
Huit ANOVA (puc. 2.5.2).

e [lepenecem mnepemeHHyIO [Ipubviie B CHUCOK 3aBUCHMBIX Iepe-
MEHHBIX, a IEPEMEHHYI0 Dunuan — B nose «PaxkTop».

e 3amaaUM BBIBOJI ONMKCATEIBHOM CTATUCTUKH, ISl 3TOrO WICIKHEM
Ha kHomke «[lapamerpsl» m B OTKpeIBmIeMCS OkHe (puc. 2.5.3)
yCTaHOBUM (h1axok «OnucaTeabHbIi.

» OpHocTopoHHKMA ANOYA m
@ Pranan ; Crmcok 3aemckrbl: ] |
@ Mprbeins
| Bl == e |
CopockTb |
OTreHa |
PakTop: MorMowe |
|
EDHTpaCTbll CneﬂosaTeano...l DapaMEprl...l

Puc. 2.5.2. luanoroBoe okHO «OMHO(DAKTOPHBINA JUCTIEPCUOHHBIN aHAIIN3

OgHocTopoHHMA ANOYA. onumm |

—ioTaT

[Mpooonx:.

W DnMcaTenoHbIE
— PAKCHPOEaH. M CAyYaifHB S DTreHa

adodoer Thl —_—
T OoHopoOH. TECTa BapKaLKi MNor1owe |

[ Brown-Forgythe
[~ “elch

™ 2Ha4deHa rpadgoka

[MNponyweHHBIE 3HaYEHKMA

i |Hckn. CiydaeE aHank-12a rny'Ter aHank1:2a

ok nioueHme nepe4drcneHHbIx Ciyd3aee

Puc. 2.5.3. /IlnamoroBoe oKHO
«OnaHO(MaKTOPHBIN TUCTICPCUOHHBIN aHamn3: OIIIN»

3amycTtum TecT, menkHyB Ha OK.
[Tonyunm cneayronme pe3yabTaThl.
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Std. de- | Std. Er- | 95% Confidence | Mini- | Maxi-
N | Mean | viation ror interval for Mean | mum mum
Lower | Upper
Bound | Bound
1,00 9 | 34,1889 | 3,81426 | 1,27142 | 31,2570 | 37,1208 | 30,70 43,50
200 | 9 | 42,4556 | 4,67817 | 1,55939 | 38,8596 | 46,0515 | 31,40 48,70
3,00 8 | 40,2000 | 3,48220 | 1,23114 | 37,2888 | 43,1112 | 32,80 45,30
Total | 26 | 38,9000 | 5,30434 | 1,04027 | 36,7575 | 41,0425 | 30,70 48,70
ANOVA
[Tpu6bLIL
Sum of Mean
Squares df Square F Sig
Between | 357 049 2 163,524 | 9993 001
Groups
Within 376,351 23 16,363
Groups
Total 703,400 25

Puc. 2.5.4. Pe3ynbTaT BRIMOTHEHUS MPOIEAYPHI

Takum 06pa3zom, UMEEM CIEAYIOIINE XapaKTePUCTUKHU:

n=9n,=9n,=8.

: B L
CpenHue 3HaYyeHHUs] TEPEMEHHOW HAa I-M YpPOBHE Y, =—Z Yij -

ni =1
y, =34,1889; VY, =42,4556; Y,=40,2.
CpenHee  3HayeHME  IIEPEMEHHOM 10  BCEM  3HAYECHUAM
N (. S
y==>>y;=3809.
N =

CyMMy KBaJpaTOB OTKJOHEHUN BCEX HAONIOAEHUN OT OOIIero

K
cpemtero S=Y > (y; —¥)*=703,4.

i=1 j=1

CYMMy KBaaApaToB OTKJIOHEHUU CPpCOAHUX TI'PYHITIOBBIX 3HAYEHUU
k

Se = (¥, - ¥)*n, =327,049.
i=1

OcTaTo4yHy10 CyMMY KBaJIpAaTOB OTKJIOHEHUM
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k n

Socr = ZZ(yij - 7,-)2 =376,351.

i=1 j=1

OTMeTHM CHIpaBeUTMBOCTE COOTHOIICHUS S =S¢ + S, ;.

Hynesas runoresa npunumaercs npu. F, <F =F(Q-a,k-1n-Kk)

IIposepum rumotesy mns yposus 0,05: F =3,443; F, =9,993.

Umeem, uto F, > F_ | mynesyio runoresy orsepraem u jgenaem BhIBOJ,

Kp >

4TO padoTa B KaXXJOM U3 (PUIMATIOB BIUAET HA MECSUHYIO IPUOBLIb MPEAITPHUS-

THAL.

HarnsaasiM npesicTaBlieHUEM Pe3ybTaTOB SIBISIOTCS rpadUKu CpeaHUX
3HAYEHUN W UX JIOBEPUTEIBHBIX MHTEPBAJIOB (IIpOCTasi AUArpamMma BEJIMYHUHbI
omuoku) (puc.2.5.7).

[TocTpoum mom00HBINA TpaduK, s ITOTO BBIMOJHUM CIETYIOITUE JeH-

CTBUA.

Brioepem xomanny «Busyamusaiusa/KosigoHnka ommOOK» ¥ B OTKPBIB-
memcst okHe (puc. 2.5.5) Beioepem BapuanT «lIpocToit» u HaxkMeM Ha
KHONKY «Onpeaen.».

B mosBuBIIEMcsa 1ranoroBoM OkHE (puc. 2.5.6) 3alOJIHUM CIETyIO-
mue noJis. IlepemenHas B paccMaTpuBaeMoM CiIy4yae 9TO MepEeMEeHHAs
Ipubwsins. Ock kaTeropuit — noje HakTOpHOU MEepPeMEHHOU (TIepeMeH-
HOM, coJiepxaliei KaTeropuu), JJis JaHHOTO IpUMepa 3TO MEpPEeMEH-
Hast Quauan. 1300pa3uTh MaHeNIn — YTO CIAEAYET OTPa3uTh Ha rpadu-
Ke: JIOBEPUTEIbHBIM WHTEPBA] I MAaTEeMaTHYECKOTO OXHUIAHUS,
CTaHIAPTHYIO OIIMOKY MaTeMaTH4YEeCKOTO OXKHMIAHUS WU CpEIHe-
KBaJpaTuuHOE OTKJIOHEeHHE. Hac mHTEpecyeT JOBEPUTEIbHBIA UHTEP-
Baj I MAaTEMaTHYECKOTO OXKUJAHUA. Y POBEHb — Mpeeibl TOBEpHU-
TEJIBLHOr0 MHTEpBaJa (10 YMOJIYaHHUIO CTOUT 3HaYeHue 95%).

Crtonbeu Owmbdxm |

HII MpocTor

OTreHa

H ﬂ KnacTepHE MoMoL

HdaHHele B Apax Drarparirsl

& ATor gnA rpynn HabnogeHKA

T or OTOeNbHB NEepereHHDBRx

Puc. 2.5.5. lnanoroBoe okHo «Koyonka Omm6ok»»
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» Onpenenutb MNpoctor Ctonbeu Owmdkn: Cymmbl ana I pynn Hadn .. m

DBpEMElOI‘IpEﬂEJ‘IMTb MpocTom CTondeu Owii

|®I‘Ipm5bmb

|

BocTaeTe
Dcb KaTeropee: ChpockTe

E I@Cpmnwan
OTrieHa

Morowe

Il

HM=zobpaziTe MNaHenm

I.EloBepm‘reanblm MHTEpEBaN ANA cp vl

EpDBEHt.IQE % Kosoar |2
— LWabnon
- Flcnonez0EaTE YKasaHKA ona TwTpol.. |

Omarparrel 1132

L | OapareTpol... |

Puc. 2.5.6. IluanoroBoe 0KHO

3anmycTUM BBINIOJHEHHE, 1IeJIKHYB Ha OK.
[MTonyuum cneayromuii rpaduk (puc. 2.5.7).

45 00 —
Q
o]
g5
4
S 40,00 @
= v
n ——
[ -
o . .
2
uwy
(-]
35 00 —
)]
30,00 —
1 I I
1,00 2,00 3,00
dunuan

Puc. 2.5.7. Pe3ynbTaT BHIMOTHEHUS IPOIIEAYPHI
«Buzyanuzanus/Komonka ommoox»
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2.6. Paanl TMHAMUKH

3apanue 2.6.

Heo0xoaumo BBISIBUTH CE30HHYHO KOMIIOHEHTY (pacXo]l BOJIbI KUTEISIMU
KaKoro—To ropo/jia).

BoinosiHeHue.

J171s1 TOTO HEOOXO0IMMO BBECTH JTaHHBIC, KaK ITOKa3aHo Ha puc. 2.6.1.

3areM BeIOUpaeM:

«Ananu3 — Bpemennsie psanbl — Ce30HHOE paznoxeHue» (puc.2.6.2).

Jlanee BeIOMpaeM MOJIeb MYJIbTHUIUIMKATUBHYIO (YMHOXEHHUE), TIEpeTac-
KMBaeM Hally UCCJIeAYEeMYI0 BeIMUnuHy (puc.2.6.3).

Kaxk BugHO, 371€Ch YK€ aBTOMaTUYECKHU MOJACYUTAHA TEPUOTUYHOCTb.

Haxxumaem OK.

[Tonydaem BbIBOJ (puc.2.6.4).

Ecnu BepHYThCS B peAaKTOp JIAHHBIX, TO YBUAUM, YTO K MCXOJHBIM JaH-
HbIM poOaBuiuck emie mnepemennsie: ERR 1, SAS 1, SAF 1, STC 1 (pwuc.
2.6.5).

31ech:

nepBasi IepeMeHHas — 3TO OTKJIOHEHHE 00beMa MOTPeOJICHUs OT CpeIHEH
3a To/I,

BTOpasi — CE30HHAsI XapaKTepUCTUKA pAJia,

TPEThS — CE30HHBIN (haKTOP, YeTBEPTasT — TPCHI.

Tenepp cnenaem BCe TOKE, HO TOJIBKO C aAJJUTUBHON MOJAENBIO.

JI71st 3TOrO0 B AMAIOrOoBOM OKHE (pHUC.2.6.6) OTMETHM MOJOKUTEIbHAS MO-
NeTb.

B pesynbrare noayuum ciienyromuii BeiBoja puc.2.6.7.

Ecnu BepHyTbCS B peakTOp JaHHBIX, TO CHOBA MOXHO YOEIUTHCS B TIO-
sBieHun HOBbIX nepeMeHHbix: ERR_2, SAS 2, SAF 2, STC_ 2, umeronux aHa-
noruuHbiid cMbicst uTo 1 ERR_1, SAS 1, SAF 1, STC 1.
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naboppab_b6.sav - SP55 Pe gantop gaHHbIX

hafin PepakTvpoeaTe OToDpaseHue  AaHHele  MsMeHeHMe Al

=S| 8| || =k Ml 47 D

vear | rmonth | date |

1965 1 JAN 1965

1965 2 FEB 1963

1968 3 MAR 1965

1965 4 APR 1965

1965 5 MAY 1968

1965 B JLUIM 1968

1965 7 UL 1965

) 1965 8 ALIG 1965
134 30 1968 4 5EP 1965
140 80 1965 10| 0QCT 1968
127 10 1965 11 |NCY 15965
9F 40 1965 12 |DEC 15965
101 1965 1 JAN 1963
1965 2 FEB 1965
1965 3 MAR 1969

1965 4 APR 1969
1965 5 MAY 1969

1963 B JLIM 1969

1965 7 JUL 1963

1965 8 ALIG 1969

1965 89 SEF 19659

2 1965 10 /0CT 1969
54 k0 1965 11 MO 159653
84,10 1963 12 |DEC 15969
Bf 40 1970 1 JAN 1970
74,30 1970 2 FEB 1970
114,70 1970 3 MAR 1970
1970 4 APR 1970
1970 5 MAY 1970

1970 B JLUM 1970

1970 7 UL 1970

1970 8 ALIG 1970

= a4 ————

4| » [\ O630p panHLIx £ OFz0p nepemennes
SP33 MNpoueccor

Puc. 2.6.1. PegakTop naHHBIX (BBIJACICHHBIN cTONOCIT — Vi)
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naboppab_b6.s5av - 5P55 Pe pakTop oaHHbIX

DaFin  PeaskTHpoEaTe  OToOpaweHMe  JaHHels  MsMEHEHME | AHanws  Buzyanmsauma  CpeacTea Okdo MoMole

~ e - | =, OTHETHI 3
S8 B o | =k sl Fle=l Bg T .
2 TabnHus! »
ofirem not|  year | date Cpasfe”"‘e EPEAHX b var war war
1 80,50 1968 1[JAN 1955  [MHeAHaR oasns ’
2 84 FD 1968 2 FEB 196¢ E:ema””b'e EELEHT :
3| 12850 1963 3MAR 196 o
PerpeccHa »
4 16200 1968 4APRADEE et oo ,
6 14080 1968 5 MAY 198 naccrdwcau .
B 137 90 1965 B JUM 1968  ofpafioTka aaHHsn 3
7 133,80 1963 FLJUL 1968 Macwrab >
3 135 B0 1968 2ALUG 196f  HenapaMeTpHYECKHE TECTE »
g 134,30 1963 9|SEP 1968 BpemMeHHEIE pAaEl b SKCNOHEHUMANBHOE CrNakHEaHHE, |,
10| 140,80 1968 10 OCT 19BE  Hwew-ecTe b ASTOPErRECcHA. .
11 12?:10 1968 T1 MO 196¢ MHOMECTEEHHEIE OTEETEI 5 4 F'... —
AHaNKz NponYLWeHHbEE SHAYEHHH. .. (_E30HHOE PasNOMEHHE, ..
12 95 40 1968 12 |DEC 196E T
13 101 50 1959 1| JAMN 1959
14 an 1n 19RS 2IFFR 19RG
Puc. 2.6.2. Beibop HE0OXOIUMOTO TyHKTa MEHIO
B CeaonHoe Pa3noke Hue E|
4 YEAR, not periodic Mepererten(sie] oK,
& MONTH, period 12 oifbEr_NOTpEGNEHKA
1 Bcraeure
CaopocuTe
Mogene —_—
¢ UpaHomeHue § Tonosur, OTreHa
Cagmr cpegrero Beca
Morow e
{+ Bce ToukM paBHbie
¢~ KOHEYHAA TOHKK
OTHECEHB! K Becy .5
Terywan 12
MepHoAHYHOCTE: COXpaHMTE...
[ MNokasare NepevMcieHWe HatAKDEHHE
Puc. 2.6.3 InanoroBoe okHo «Ce30HHOE Paznoxxenue
Seasonal Decomposition
Model Description
Model Name MOD 4
Model Type Multiplicative
Series Name |1 00beM TOTpEOICHUS

Length of Seasonal Period

12

ages

Computing Method of Moving Aver-

Span equal to the periodicity
and all points weighted equally

Applying the model specifications from MOD_4

o1



Seasonal Factors

Series Name: o0beM_nioTpeOIeHHS

PPeriod Seasonal Factor (%)
1 65,6
2 69,4
3 101,1
4 114,6
5 120,4
6 119,4
7 112,5
8 113,5
9 106,3

10 110,2
11 92,2
12 74,9

Puc.2.6.4. Pesynbrat BeinosiHeHUs «Ce30HHOTO PaznoskeHus»
(MyJIbTUTIIMKATUBHASL MOJIEJIb )

Trends chapter 14.sav - SPSS Pegantop gaHHbIX

dafn PeaakTvpoBate  OTobpawerme  Jadbble  MsMeHeHwe AHanus  Beavanusauma  Cpeactea  OkHo  MoMowb

SRS B/ || =k sl FlE BEE %ol
1: obrem_noTpebneHy B80S
ofikem_not|  year_ | ronth_ date_ ‘ ERR_1 | SA5 1 ‘ SAF 1 ‘ ST |
pebneHua

1] 80 50 1968 1]JAN 1968 1,017599 122 BB586 B5E15 12051765
2 84 50 1968 2|FEB 15968 98907 121 95442 F9370 12330241
3 126 50 1968 3|MAR 1968 98707 125 266596 101064 126 50738
4 162 00 1968 4 |APR 1968 1,11022 141 38466 114581 127 34883
E 140 50 1968 5|MAY 1968 94505 17 00155 120426 12350497
5 137 50 1968 6 [JUN 1968 95305 115 45405 1,15400 121,18303
7 13950 1965 7 [JUL 1965 1,02779 124 21574 112546 12085722
g 136 50 1965 8AUG 1965 97972 12034586 1,13506 12283717
= 134 30 1965 9|5EP 1968 99931 126,38639 106261 12639777
10 140 50 1965 10| 0CT 1968 99064 127 79866 1,10173 12900584
11 127 10 1965 11 | NOY 1968 102766 137 21604 H2158 13420352
12 96 40 1965 12 DEC 1965 94251 12870584 74593 136,55699
13 101 50 1969 1] JAN 1965 1,11406 154 BB0S7 B5615 138,85303
14 90,10 1969 2|FEB 1569 95228 129 88289 B9370 136 39167
15 13120 1969 3 |MAR 1969 96862 13051116 101064 13473569
16 159 00 1969 4 APR 1969 1,05053 138 76642 114581 13209129
17 155 50 1969 5|MAY 1969 100757 129 12520 1,20426 128,15515
18 147 30 1969 B [JUN 1969 100569 123 36674 1,18400 12218241
19 12520 1969 7 [JUL 1965 95229 11124328 112546 11681618
20 124 50 1969 8AUG 1969 96025 110 03805 1,13506 114 59276
21 12930 1969 9|SEP 1989 1,07048 121 68101 106261 113 BB927
22 123 .40 1969 10|0CT 1983 1,00104 112 00536 110173 11158896
23 94 B0 1969 11 | MOY 1969 94328 102 B5034 92158 10852302
24 84,10 1969 12 DEC 1969 1,04867 112 28363 74899 107 07307
25 66 40 1970 1] JAN 1970 95019 101 ,15679 B5E15 106 50152

Puc. 2.6.5. B penaktope 1aHHBIX MOSABWINCH HOBBIE IEPEMEHHBIC
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> YEAR, not periadic MepereHHbiAlbie] ok,

& MONTH, period 12 G offber_NoTpEtneHMIA

@ Errar for offeer_norpet E Berasume

@ Seaz ad) ser for affberd, Copocime

@ Seas factors for offeem Mogens

@ Trend-cycle for ofeem. " YraHoseHue & Monoskud. OrrisHa
Cogur cpegHero Beca Morows

* Bre ToMKW pagHble

¢~ KoHesHas Todk
OTHECEHBI K BRcy A

Tekywan 12
[NepuoaMIHoCTE: COMpaHMTE. .
[ Mokasars NepesHcieHe HaGMAeHAN

bk

Puc. 2.6.6. IluanoroBoe okHo «Ce30HHOE PaznoxkeHue

Seasonal Decomposition
Model Description

Model Name MOD 5
Model Type Additive
Series Name | 1 00BEM TTOTPEOJICHHUS
Length of Seasonal Period 12

Computing Method of Moving Aver- |  Span equal to the periodicity
ages and all points weighted equally

Applying the model specifications from MOD_5

Seasonal Factors
Series Name: o0beM_ni0TpeOICHUS

PPeriod Seasonal Factor
—47,45827
—42,74865
1,60455
19,35391
27,00391
27,57491
17,48019
19,13917
8,60519
15,04109
—-10,75506
—34,84096

RS
SlIEIBlo|lo~Nojuisw(nj-

Puc. 2.6.7. Pesynbrar BeinosiHeHUsT «Ce30HHOTO Pa3moxeHus»
(amauTUBHAS MOJETIb)
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2.7. UHAeKCHBIN METO/

3ananme 2.7.
NMeroTcst 1aHHbIE O MPOU3BOACTBE MPOAYKIMU U YUCICHHOCTH paOOTHU-
KOB (PUPMBI 110 ABYM (pUITHAIIAM.
Tabmauna 2.7.1

ba3oBb1l mepuo OTYETHBIN NTEPUOJ
dunnanel
[Iponykuus, Pabouwue, [Iponykuus, Pabouue,
bupMbI
MJIH. PYO. yel. MJIH. PYO. qel.
1 150 100 140 130
2 110 90 135 80

OnpenenuTh MHIAEKCHI TPOU3BOJAUTEIBLHOCTH TPYJa MOCTOSIHHOTO COCTa-
Ba, IEPEMEHHOTO COCTaBa U CTPYKTYPHBIX CIIBUTOB.

BoinosiHeHue.

[Tytem Bbruncnenuit B SPSS MoxHO 00pa3oBaTh HOBBIE MEPEMEHHBIE U
100aBUTh MX B (haiil JaHHBIX.

Takum o06pa3zoM, paboOTy CO CIOKHBIMU BBIYUCIICHUSMH MOYHO IEpeJio-
KUTh HA KOMITBIOTEP, KOTOPBIH clieNaeT ee ObICTPO U, IIaBHOE, 0€3 OLIMOOK.

JI1st TOr0 MOCTYNHMM JJI PEHICHUs paccMaTpUBaeMoOM 3ajaduu ClIeIylo-
UM 00pa3zomM

[Ipexne Bcero, ompenenuM NEpeMEHHBbIE, KaK MPEICTaBICHO Ha pHC.
2.7.1 u BBeieM 3HaUYCHUS MEPEMEHHBIX (CM. puc. 2.7.2).

LRI T ETH S S S B O R BT __J __J d
dafin  PeaakTMpoEaTe OTo0pameHke  JaHHele  MsMeHEHWE AHamks  BuavanvsaukmAa  CpeacTBa  OkHO
MarMaLwe
WS B of | =k al Fle= BEE ol
Mma | Tun | WupkHa | Opofu | MeTka ‘ 3Ha4eHMA OTCyTCTE Y —
1|npogt_baz Mucnoeoi g 0 pl0 Het Het
2|npon2 Baz Hucnoeoi 8 0 p20 Het Het
3|npont_ oty |Hucnoeoi o 0 pl1 Het Het
4{npop2 oty [Hucnoeoi 8 0 pl2 Het Het
5|paboyl_Baz Hucnoeoi o 0 rid Het Het
B|paboy2_Bas Hucnoeoi g 0 r20 Het Het
7 |paboyl_omd/Hucnoeoi 8 0 11 Het Het
8| paboy2_ory/Hucnoeoi 8 0 121 Het Het
9|wH_noc_co |Hucnoeoi 8 3 ia Het Het
10| WH_nep_co |HMcnoeoi o 3 i1 Het Het
11|wH_ctp_ch | Hvcnoeoid 8 3 i Het Het
12 [ ]
13
14
15
1A b
4| » |\ OBz0p gaHHE A OB30p NnepemeHHbIX f 4 Ll_‘
SPS5 MNpoueccop roTos

Puc. 2.7.1. Onpenenenue nepeMeHHbIX
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YECE TR Y R S Sl S il VN e O ,__J,__JLB]

Dafn  PelakTHpOEaTE OToOpaweHMe [JaHHele  MsMeHEHWE AHanMzs  Buzyanuzauma  CpelcTEa  OkHO  MoMOWE

=S| B || =k &l Fl= BEE %9
1. MH_cTp_ca 0.8047519047515905
npogl_faz| npon2_baz | npogl_ot4| npog2_otdy paﬁnﬂ_ﬁaz‘ paﬁnuE_EaﬁpaEnﬂ_nTu paboyZ_oTy HH_£‘
1 150 110 140 135 100 50 130 a0
- .|
4| » [\ OB30p panmbIx £ OBz0p nepemenHen / 4 |

P35 Mpoueccop roTos

Puc. 2.7.2. BBoJ1 3HaUue€HUH NTEPEMEHHBIX

Janee B mento BeioepeM Transform (Msmenenne) Compute (ITpocuer).
Otkpoercs auanoroBoe okHo Compute Variable (Berumcauts nepemen-
HYI0) YK€ CO CHUCKOM OIPEAEIICHHbIX EPEMEHHBIX (CM. puc. 2.7.3).

|_ T HHET R S EPERE ) ﬁ]

Heofxoamele Nepembl-g: YHucneHHOE BEIpaHEHME:

CpYnna deyHEL M

# p2ll [npoa2_tas] +| <l | 7l8]9] COF Heusrmpanshes COF

> p11 [mpoal_ory] POF HeueHrpansHes FOF

@ 012 [poa?_or] J {=| }=| 4 | 5 | & | APHPHETHYECKME JaHHBIE

® 10 Inad 1_6 j _ | ~=| 1 | 2| 3| A PPET MHECH N -
r10 [patou_tas] B peteHHan anuTensHocTE |

120 [patioy2_tas] ﬂ M | | | 1] | | BpeterHan AauTensHOCTE |

#1171 [patioy]_ory] =~ ]| Yaamme | Bee

@ 121 [patou?_ori] - =] |feracomans

@ i00 [1H_noc_coc)
i1 [uH_nep_coc]
® 12 [_cTp_cal

P yYHELMH W CNEL. NEpEmMEHHEE;

Ecam| [oon. cayuad EciGopa yonosui)

Copocure| Otmena | nDMI:ILle|

Puc. 2.7.3. InanioroBoe okHO «BBIYMCINTH TEPEMEHHYIO»
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B none Target Variable (Heo6xomumast mepemMeHHas) yKa3bIBa€TCsA MM
NepPEeMEHHOM, KOTOPOI MPUCBAUBAETCS BRIUUCIEHHOE 3HAUYCHUE.

B kaudecTBe BBIXOJHOW NEPEMEHHOM MOXET CIYXKHUTh Y)KE CYIIECTBYIO-
1as WIM HOBas TIEpeMEeHHasI.

B mosre Numeric Expression (UuciieHHOE BBIpaKCHHE) BBOJIUTCS BbIpa-
KEHUE, TPUMEHSIEMOEe TSI OTIPEACIICHNs 3HAYEHUS BBIXOTHON TTEPEMEHHOM.

B »TOM BBIpa)k€HHMM MOTYT HCIIOJIb30BAaThCS MMEHA CYIIECTBYIOIIMX TIe-
PEMEHHBIX, KOHCTaHThI, apu(METUUECKHUE ONEepaTOPhl U (HYHKIIUH.

Janee B moae Numeric Expression (UucineHHoe BbIpa)XeHHE) CO3JacM
BBIPKEHUS IS MOCIEAHUX TPEX MEPEMEHHBIX (MHIEKCHI TPOU3BOIUTEIHLHOCTH
TpYy/ia MOCTOSTHHOTO COCTaBa, IEPEMEHHOTO COCTaBa U CTPYKTYPHBIX C/IBUTOB).

[Tpu aTom ucnonszyem pynkiuo SUM u3 criucka cripasa.

JlaHHbIE oniepaluu NpeacTaBieHbl Ha puc. 2.7.4 — 2.7.6.

|: LR HETH B EPEMCIR T d
Heofxoguree nepetbl-e; YucneHHoe BRIpaseHMe:
|HH_I'IE|:I_CDE = ([SUM[npoal_omy,npons_ory] 4 SUM[padod]_omd patoy?_ord)] /
[SUM[npogl_Gasz.npog?_das] / SUM(padoy]_dasz patoy?_oaz])
Tun 1 MeTra... |
k
# p10 [npoal_6as] l—l [pynna yHELME;
# p20 [rpoa2_tas] | <] 7lelg] CDF Heuerrpaneres COF
4 p11 [npoal_omy] J ‘= | ve | 4 | F | £ | POF HeugHrpanerer FOF
@ p12 [Mpoa2 _ory) ApHPMETHYECEME 0AHHEIE
10 Inad 1_ P J | =| 1 | 2 | 3 | APHPHET HYECE -
® 110 [pafion_tas] BpetEHHaA 0NHTENEHOCTE |
> 120 [pafion?_tiaz] ﬂ M | | | 0 | . | EpeMEHHaA AAHTENEHOCTE |
> 1 [pafiov]_ory] = =) Yaanms| Bee
@) 121 [patious_ory) ‘:I ,Ell.a_Ta COEASRIA
@ i0 [WH_noc_coc] SUM[nurmespr numespr]...]]. HucneHHIA, PYHELHH W CNEL, NEPEMEHHBIE:
@) i1 [WH_nep_coc] BozBpawaet curmy CEOMY AprureHT 0B, $Cazenum
: KOTOPOE MMEET MPEEMNEHOE SHAYEHUE. tDate =
@) i2 [wr_ctp_ca] JTa PyHELMA TPEOYET 0Ea MY Sonees $Datel
AprYrEHTOE, KOTOp0S A0M#KHD BBME tdate
HucneHHoe, Bel Mo%eTe YkasaTe $5psmis
FAMHAMANEHOE KOAMYECTED NPAEHAEHEIY tTime
SPrYFEHTOE 01A 3TOMA SYHKLMM 007 Abz
MOAHATHA. Ay
Argin
Artan
Ecau| [oon. caydall BeIGopa yonoewMd) Cdr.E errouli
Cdf Beta
Ok, B.:Taamb| CapocHTe | OtraeHa | nDMDLI.lb|

Puc. 2.7.4. Onpenenenue nHaEKca IEPEMEHHOTO COCTaBa
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|_ T HEIH L ETE R R

Heofxogumele neperel-g:

YucneHHoe EblpateHHE:

E3

|HH_I'IIZIC_CCIC

Tun W beTka. .

= |[SUM[npoal_ory.npoa2_ord] / SUM[pagod]_daz.padow?_oas]] /
| [SUMInpoal_daz.npogl_daz] 4 SUM[patow]_oas padoyd_oas])

< pl 0 [npoa_fias]
< p2il [Mpon?_fias]
< p11 [npoa_ary]
< p12 [npoaZ_aTy]
@ 10 [patoyl_Gas]
@ 120 [patioys_Gasz)]
@? 111 [patioyl_omy)
121 [patiou_or]
<3 i0 [uH_noc_coc]

@ i1 [MH_nep_coc)

@ i2 [MH_cTp_cal

Ecnu

JE3 I S il 1 )
| <=1>=] 4] 5]&]
2 === 2] 3]
2wl 1] 0| |
ﬂ ”|[]| ':I.u.anHTb|

-]

S UM [nurmexpr fumespr - ]). HucneHHBI.
BozEpallaeT cyrry CEOME apryreHToE,
KOTOPOE HMEET NPABWAEHOE SHAYEHUE.
ATa PYHELMA TRECYET 0B MM Honee
AQrYMEHTOE, KOTOROE A0M4HD BhTh
YucneHHoe, Bel MoxeTe ykasare
FHMMANEHOE KOAHMYECTED NPaBUbHER
APrYMEHTOE 009 3TOM PUYHKLKK 417
NOHATAA.

[@on. cyyali BeGopa YonoEHi)

0. | BcTaBHTb| Eﬁpcu:MTb| EITMEHa| nDMDLl.lb‘

[pynna pyHELME:

CDF HeusHrpaneHes COF
PDF HeueHrpaneHe POF
APUPMETHHECKIME AaHHEIE
APHPIETHUECK M —
BpereHHan gauTeneHOCTE |
BpemerHan anuTensHoCTE |
Bre

Dara cosganua
L P

‘:P':IHKLI.HH W CNel,. NepErMEHHBIE!

FCazenum
$D ate
$0ate11
$ldate
FSyzmis
$Time
Ahz

Ary

Argin
Artan

Cdf Bernoilli

Cdf.Beta

Puc. 2.7.5. Onpenenenne nHAEKCa MOCTOSHHOTO COCTaBa

|_ A R e P E R

Heofxoaumele nepersl-e:

YucneHHoe EbIpa¥EHHE!

x|

|MH_|:T|:|_|:.|:|.

Tun u Metra...

= |[SUM[nponl_gas.npoa? Gas) / SUM[pagoul_oru,patou?_ord)] /
| [SUM[npoal_saznpog?_das] / SUM[padoyl_das.padoys_gaz))

& pl0 [npoa_tas)]
4 p20 [npoa?_fas]
@ pl1 [mpon1_aoTy]
4 pl12 [npon2_omy]
< 110 [patioy]_tas]
4 120 [patiou2_tas]
4 11 [patioy]_ory]
@ 121 [patiouZ_ory)
@ i0 [uH_noc_coc]

@ il [uH_nep_coc]

@ i2 [uH_cTp_ca)

Ecnum

R S N vl =1 1
| <=|>=] _4]5]¢]
el S I R W 1
] o |
ﬂ ”|[]| H.u.anHTb|

-]

SUM[numexprnumexpr[... ] YucieHHBIEA.
BosBpallacT cymtdy cEOMY apryteHToE,
KOTOPOE MMEET MPEEMNEHOE SHAYEHHE.
ATa PyYHELMA TREOYET AES MM Gonee
AprYEHTOE, KOTOROE A0M#HD GbME
YucnenHoe. Bel MoeTe ykazare
FAMHHMATEHOE EOMYECTED NPEEHNEHELY
APrYrEHTOE 018 ATOH GYHELKK 417
NaAHATHA,

[aon. cayyak BeiGopa YonoEM)

(] | Bmasmb‘ Eﬁpucwrb| DTMEHEI| I'Iu:umuu.u:-|

[pynna coyHELMHE:

COF HeuerrpaneHews COF
POF HeueHTpaneHeii POF
ADHPMETHYECK ME 0aHHEIE
ADAPHETIHYECE MM L.
BpererHan o |TensHOCTE |
BpereHHan g aHTmens=HoCTE 1
Bre

Dara cozgaHun
T

CP':IHKLI.HH K CNEW. NEPEMEHHBIE

FCazenum
$0ate
$0atel
$ldate
FSyzmiz
$Time
Abz

Ary

Arsin
Artan
Cdf.Bernoull
Cdf Beta

Puc. 2.7.6. Onpenenenue MHAEKCAa CTPYKTYPHBIX CIBUTOB
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Takum 00pazoM, BBIYHCISIOTCS 3HAYCHHS HEM3BECTHBIX HHJIIEKCOB (CM.
puc. 2.7.8).
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Puc. 2.7.8. Pe3ynpTarsl BBIYUCICHHS IEPEMEHHBIX

2.8. KnacrepHblii aHaau3

3aganue 2.8.
[TpoBectn kmactepHsbIii anam3 20 copToB KapTodens 1Mo AByM MoKaszaTe-

JSIM: TIPOLIEHTHOE COJIepKaHUE Kpaxmalla U TMPOIEHTHOE COJEp)KaHHue Oeika

YPOXKAUHOCTD B HEM.
JlanHbIe JU1s aHalM3a MpuBeIeHbI B Tabuie 2.8.1.

Tabnuma 2.8.1

Ne i/m 1 [ 234567 8] 9]10
Kpaxman (%) | 28,6 | 29,4]25,3]19,4]19,6]18,8]26,9] 25,7 24,6 | 24,7
Benok (%) | 16 | 15|32 | 4528443233 3 |34
Ne i/m 11 [ 1213141516 |17 | 18| 19 | 20
Kpaxman (%) | 20,1]26,7]25,9]27,5]18,5(20,7]28,3|26,9|17,8| 18
Benox (%) | 28|19 3 |16 41|27 2 [ 134142

Bbinosinenue.
3arpy3uMm ¢aiin nanabix. [IpoBemeM mpocTemnii KIACTEPHBIA aHATN3

UMEIOITUXCS JaHHBIX. JIJIsl TOr0 MOCTPOUM JAUArpaMMy pacCesHUS.
e Bribepem B MmeHio «Busyanuzauusi — MatepaktuB — [[uarpamma
paccestHus». [losiBUTCS 1ranoroBoe okHO «Jlunarpamma paccestHus»

(puc. 2.8.1). Beidbupaem «lIpoctoit» — «Onpenen.».
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Puc. 2.8.1 Bun nuanoroBoro okHa «JluarpaMma paccesitHus»

[TosiBuTcs nuamoroBoe okHO «IIpocToit rpaduk paccesaus» (puc. 2.8.2).

» MpocToi INpagprk Pacceadma E
' Ock: ok
| 4{
BEnaEekms
% Oce CEpocKMTE
| 4{
OTreHa
WCTaHOEMTE Mapkepel no: MamMoLs
| [ oo |
HaebnogeHkra MeTok no:
|
— WabnoH
M HMononesoEaTh yKaSaHKMA 00A QHarparkbl s
S |

TiTpblL. | MNaparmeTpbl |

Puc. 2.8.2 Bun aunanorosoro okHa «IIpocrtoit rpaduk paccessHus»

e [lepemennyo berok mMoOMecTUM B ToJie OcH X, a TMEPEMEHHYIO
Kpaxman B none ocu Y.
e Hwuuero Oonpbiie He MeHss, HAaUHEM pacuét HaxxatueM OK.
[Tomyyum nuarpammy paccesHus, PEACTABICHHYIO Ha puc. 2.8.3.
[Ipy momomm AuarpamMel paccestHus Ui ABYyX NEepeEMEHHBIX: Kpaxman n
benok, 611 TpOBEICH CaMblil MPOCTOM KJIACTEPHBIN aHAIU3.
b1 BbIOpaH Takoi BUJ rpaUyecKOro MpeAcTaBiIeHuUs, C MOMOIIbIO KO-
TOPOr0 MOXHO OTYETIIMBO PACIO3HATH IPYNIIUPOBAHUE B KIIACTEPBI.
B paccmarpuBaeMOM ciydae mo BHAY AMAarpaMMbl MOXKHO YBHJIETh, YTO
HAOJIIO/IEHUs CTPYNITUPOBATIUCH B UETHIPE KIIACTEPA.
Jlanee Oymem MpoOBOIUTH HEPAPXUUECKHUM KIACTEPHBIN aHAH3.
B uepapxuueckux metogax Kaxaoe HaOI0qeHHe 00pa30BhIBAET CHavYaia
CBOM OTJIEJIbHBIN KJIACTED.
Ha mepBom 1are Ba coceqHUX Kiactepa OOBEIUHSIOTCS B OJUH; 3TOT
IPOLIECC MOXET MPOJOJIKATHCA 10 TEX IMOpP, OKA HE OCTAHYTCSA TOJBKO JIBa
KJIacrepa.
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Puc. 2.8.3. luarpamma paccesinust nepeMeHHbIX Kpaxmvan n benok

Cobepém umeromuecs 20 copToB KapTodelssi B KiIacTephbl, UCIOIb3YS
uMeromecs napameTpsl Kpaxman u benok.

Bribepem B Menio Ananu3 — Knaccudukauus — HMepapxudeckuil Kia-
crepHblil aHanu3. [losiBuTcs quanoroBoe okHO «Mepapxuueckuit Ananus Kia-
crepa» (cm. puc. 2.8.4).

ITepemennsie Kpaxman n benox nomectute B nose «llepemeHHbIEY.

e [llenmukom no BeIkIOUaTent0 «CTaTHUCTHKa» OTKPOEM JUAJIOTrOBOE
okHO «Mepapxuueckuii KiacTepHbld aHamu3: Crartuctuka (puc.
2.8.5). OctaBuM (hiaxoK HAMPOTHUB OMITUU «PeXUM HaKOTICHUSI.
AKTHUBUpYEM omniuio «Jluana3oH pemieHuin» U BBeJIeM duciia 3 u 5
B KauecTBe TIpanHui] oOmactu. (XOTsS Ha OCHOBAaHWU TpauIecKoro
peACTaBJICHUs Ha quarpaMmme paccesHus (puc. 2.8.3) u oxkugaercs
pEe3yJbTAT B BUJE YETHIPEX KIJIACTEPOB, HO HE MOXKEM OBITh MOJIHO-
CTBIO YBEPEHBI B JJOCTUKEHUU ITOTO PE3yJIbTaTa).

e BepHyBIINUCH B IIaBHOE JUAJIOTOBOE OKHO, MIEJIKHUTE IO BBIKIIIO-
yatento «I'paduku». B mosBUBIIEMCS TUAIOTOBOM OKHE (pHC.
2.8.6) akTHBUpYEM OINIINUIO BbIBOJA «/[peBOBUAHON AuArpamMMbl» U
nocpeAcTBoM oniuu «Her» oTMeHuTe BBIBOJ OpUEHTaIMK Tpadu-
Ka.

e C moMouIpl0 KHOMKU «MeTo1» BO3MOXKHO BBIOpaTh METOJI 00pa3o-
BaHMS KJIACTEPOB, a TAKXKE METOJI pacyeTa JUCTAHIMOHHON MEPhI U
MephI TTOJ00MsI COOTBETCTBEHHO. 31ech (puc. 2.8.7) B nojne «llpe-
o0pa3oBaHKe 3HAYEHUI» ycTaHOBUTE «MHOXeCTBa—Zz (CTaHIapTHU-
3aIl1I0) 3HAYCHUI»,
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e BepHeMcs HaszaJl B IJIJaBHOE JMAJIOTOBOE OKHO M HAYHUTE PaCUET
"Haxxatuem OK.

» Mepapxmueckmrin AHanmz Knactepa m

@Kpaxman | MepereHHBIAlBIE]: )4

& Benok
EETaErmE

ChpockTe

OTreHa

ikl

HadnwoaeHwa MeTok no: Morowe

|

—KnacTep

& HabnopeH, ¢ MNepemeH.

— O TodpaxeHe
¥ CtaT ¥ T pacpmim
CTtarT.. I padimee... | MeToa.. | CoxpaHKTe

Puc. 2.8.4. Bun auanoroBoro okHa «lepapxudeckuii KIIaCTepHBIN aHATHU3»

HMepapxmuyeckuMi KNAcTEpPHBIA BHanM3: CTATUCTHKA E

|Mepapxmuecmﬁ1 KNACT e@pHBIA AHANMS

¥ Pexiir HEKonneH1a

Blaintalutuil
M MaTprua nprdnseHs OTrMEHA
—HneHcTEO rpynng
Morows
 HeT

" EQMHCTE. pRLEHME: I KAEET EE

& [ianaz0H peLEHIE;

oT |3 Yepesz IE KNacTensl

Puc. 2.8.5. Bua nuanoroBoro okHa
«Hepapxuueckuil KJIacTepHbli aHanu3: CTaTUCTUKN)

HMepapxyuyeckMid aHanmsa rpynnol: rpaduKK m

V¥ dpesoBMaoHaA oMarpares;

—HaTekaHe

" Boe knacTepsl ml

" YrazaHHBIM AManasoH kNacTepos MoroLwe |
Erapm|l CTDn:I %D 1

* Het

—OpueHTauma

* BEEpTikanEHEA ! [EEpMEEHT NS

Puc. 2.8.6. Bua nuamnorosoro okuHa
«Mepapxruuecknil KJIACTEPHbIN aHanu3: JluarpaMmbn»
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HMepapxmvueckWi KNAacTepHBIA GaHANKW3: METOA m

KnacTepHew
rETOA:
—[MapameTpbl

CoealHEHME Meskay Fpynnarii T

Mpogons.

OTreHa
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MomMoLwb

" BrHapHbIE: IKBaﬂpaT Eeknmaoes paCCTDﬂHHLI

Hecpaauees: || QTcyTCTBMEID

—lNpeodpasoBaHme sHadeHi————— —[peofpazoeaHme mep

ASConoTHBIE
CraHaapTh MHowecTea 2 V|
SMPOBEATE: 3HaYeHWA

&' [o nepEMEHHbIM " MzameHnTe noanmce
MNepemaciu Tabroea

 Cnyuaino Tb & 0-1 aranazaHy

Puc. 2.8.7. Bun ananoroBoro okHa
«Mepapxrnueckuil KJIaCTepHbIN aHanu3: Metoay

BbIBOJT OCHOBHBIX pe3yJbTaTOB pacueTa BHITJIAIUT CICAYIOIMIUM 00pa3oM
(puc. 2.8.8).

B ra6munie Agglomeration Schedule (TTopsimok arioMeparyu) MOKHO BbI-
SCHUTHh OYEPETHOCTh IMOCTPOCHUS KIIACTEPOB, a TAKKE MX ONTHUMAIIBHOE KOJIH-
YECTBO.

[To AByM KOJOHKaMm, pacIoJOXEHHBIM Toj oOmiel mankoi Cluster
Combined (O0benuHEHHE B KIacTepbl), MOKHO YBHUJIETh, YTO HA IEPBOM IIIare
ObUIH 00BbenuHeHb! HaOmoaeHus 19 u 20.

Ot1u ABa copta KapTtodens MakCUMaIbHO MOXO0XKHU APYT Ha JIpyra v OTAa-
JIEHBI IPYT OT pyTa OYeHb MAJIOE PaCCTOSTHUE.

Ot1u nBa HAOMIOACHUST OOPA30BBIBAIOT KJIACTEP C HOMEPOM 1, B TO Bpems
Kak kiactep 20 B 0030pHOM Tabulle 00JbIle HE OSBIISECTCS.

Ha cnenyromem mare mpoucxoaut oObeauHeHue HaOmoaeHuit S u 11,
3ateM 3 U 8 U T.1I.

[Tox sTuM KO3 PUITMEHTOM MTOAPA3yMEBACTCS PACCTOSIHUE MEXKY TBYMSI
KJIacTepaMu, OTpeIeICHHOE Ha OCHOBAaHUU BBHIOPAHHOW MHUCTAHIIMOHHOW MEPHI
¢ y4€TOM MPETYyCMOTPEHHOTO IIpeoOpa30oBaHms 3HAUCHUIA.

B HameMm ciyuae 3TO KBagpar €BKJIMJIOBOTO PACCTOSHUS, OMPEICICHHBIN
C WCIMOJB30BaHUEM CTaHAAPTH30BAaHHBIX 3HAYCHHWH (B NPUMEpE HCIIOJb30Ba-
J0Cch MHO€ECTBO—Z).

Ha stom sTame, rae 3Tta mMepa pacCTOSHHS MEXKIy JIBYMs KilacTepaMu
YBEIMYHMBAETCS CKauKOOOpa3HO, IMPOIECC OOBEAMHEHUS B HOBBIC KJIACTEPHI
HE0OXOAMMO OCTAaHOBHUTH, TAK KaK B IPOTUBHOM CiTy4dae ObuTH OBl O0BEAMHEHBI
yKe KJIaCTePhl, HAXOIAIINECS Ha OTHOCUTEIHHO OOJBIIIOM PACCTOSIHUU JIPYT OT

apyra.
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Agglomeration Schedule

Cluster Members hip

Puc. 2.8.8. Pe3ynbTaT BBINOIHEHUS MPOLEAYPHI

rojoBkoMm Coefficients (Koaddummenr).

63

Stage Cluster First Case 5Clusters | 4 Clusters | 3 Clusters
Cluster Combined Appears 1:Case 1 1 1 1
| Stage | Clusterl | Cluster2 | Coefficients | Clusterl | Cluster2 | NextStage | 2:Case 2 1 1 1
1 19 20 ,012 0 0 4 3:Case 3 2 2 2
2 5 n 015 0 0 7 4Case 4 3 3 3
3 3 8 019 0 0 8 5:Case5 4 4 2
4 15 19 ,027 0 1 13 6:Case6 3 3 3
5 4 6 ,032 0 0 13 .
7:Case7 2 2 2
6 ! 2 049 0 0 15 8:Case 8 2 2 2
7 5 16 ,058 2 0 17 9Case 9 5 5 5
8 3 10 ,066 3 0 11
9 7 13 100 0 0 14 10:Case 10 2 2 2
10 14 18 109 0 0 15 11:Case 1l 4 4 2
1 3 9 128 8 0 14 12:Case 12 5 1 1
12 12 17 166 0 0 16 13:Case 13 2 2 2
13 4 15 173 5 4 19 14:Case 14 1 1 1
14 3 7 181 11 9 17 15:Case 15 3 3 3
15 1 14 247 6 10 16 16:Case 16 4 4 2
16 1 12 330 15 12 18 1r:Case17 5 1 1
17 3 5 2,013 14 7 18 18:Case 18 1 1 1
18 1 3 3524 16 17 19 19:Case 19 3 3 3
19 1 4 7,015 18 13 0 20:Case 20 3 3 3
rw e w T w N ITERAR HICALL - LUOUSTIETR AWM ALTSEI ¥ EE TN
[endrogrmm using Average Linkmpe (Hetwesn oronagps
Femomled Discanoes Cluscer Comilme
L E i 5 io 15 0 Z5
Lakbe 1 L e Hmmmmmm o 4o —mmmmm oo ommmmm o #—mm oo -
Coame 19 19 —
Cope 20 20 —
Coemye L5 15
Coasve 4 4 —
CEseE & £
Cocme 87 12 -
Caw 17 17 .

JIJ'IH ONPCACIICHUA, KAKOC KOJINYCCTBO KJIACTCPOB CJICAOBAJIO OBl CUMTATH
OIITUMAJIbHBIM, PCHIAOIICC 3HAYCHUC MMCCT 110Ka3aTClIb, BI)IBOI[I/IMHf/'I I1oJ 3a-




B npuBenennom npumepe — 310 ckadok ¢ 0,33 go 2,013. 1o o3Hayaer,
YTO TOCJIe 00pa30BaHUs YETHIPEX KJIACTEPOB MbI OOJIbIlIE HE JOJKHBI MPOU3BO-
IUTh HUKAKUX MOCIEAYIOMMNX 00bEIUHEHU, a pe3yibTaT C YEThIPbMS KJlacTe-
paMu SIBJIAETCS] ONTUMAJIbHBIM.

OnTUManbHBIM CUMTAETCA YMCIO KIIACTEPOB PAaBHOE PA3HOCTH KOJIUYe-
cTBa HaOMoAeHUH (31ech: 20) U KOJIUYecTBa 1IaroB, Nocie KOToporo ko3pdu-
IUEHT YBEJIMUMBAETCS CKAaYKOO0Opa3Ho (37ech: 16).

B ta6muue Cluster Membership (IlpuHamiexxHOCTh K KiacTepy) IIpHBeE-
neHa uHbopMaIus O MPUHAMICHKHOCTH KaXIOTr0o HAOIIOACHUS KIacTepy, Ui
pe3yJIbTATOB pacyéTa cojiepkamux S, 4 U 3 KIacTepoB.

B 3akimroueHune npuBOIUTCA 3aTpeOOBaHHAs HaMU JAPEBOBUAHAS JHa-
rpamMma, KOTopasi BU3yaJIu3UPyeT MPOLECC CAUSHUS, IPUBEICHHBI B 0030pHOM
Ta0IUIEe NOPSAIKA arJJOMEPALIUH.

Ona uneHTuguuupyer oObeIMHEHHBIE KJIACTEPhl U 3HaUeHUs K03 duim-
€HTOB Ha Ka)KJJOM IlIare.

[Ipu 3TOM OTOOpaXaroTCs HE HMCXOJHBIC 3HAYCHUS KOA(D(HUIIMEHTOB, a
3Ha4YE€HUs, IPUBEAEHHBIE K miKaje oT 0 1o 25.

2.9. /IByx(pakTOpPHBII TUCTIEPCHOHHBINA AHAIH3
3aganme 2.9.
[IpoBecTu (hakTOpHBIN aHANM3 cAa4u 3a4eTHOU ceccuu 20 CTYJEHTOB IO

yeThipeM npeameTaM. J[anHbie npuBeneHsl B Tadbmwuie 2.9.1.

Tabnuma 2.9.1

Ne i/m 1 12 |3 |4 |5 |6 |7 |8 |9 |10
COILIMOJIOTHS 72 |76 |64 |95 (87 |78 |64 |74 |82 |69
nHdopMaTHKa 74 |75 |71 |61 |66 |93 |67 |68 |71 |61
KYJBTOPOJIOTUS 61 |61 |65 |76 |70 |62 |51 |59 |70 |51
Ne i/m 11 |12 |13 |14 |15 |16 |17 |18 |19 |20
COILIMOJIOTHSI 72 |79 |62 |70 (62 |79 |92 |75 |90 |94
nH(opMaTHKa 65 |78 |72 |52 |77 |89 |93 |55 |94 |78
KYJIBTOPOJIOTHUS 58 |64 |50 [67 |50 |63 |74 |60 |72 |75

BbinosiHeHnue.
e Cosmamum (aill TaHHBIX, MPHCBAWBas KaXKJI0W IEPEeMEHHOMN pe-
3yJbTaThl YCIIEBAEMOCTHU CTYJIEHTOB MO KOHKPETHOMY MPEIMETY.
e Brioepem B MeHto Analyze (Anayims) Data Reduction (O6pabotka
naHHbix) Factor (®akropubliii ananu3). [losBUTCSA 1UaIOroBO€ OKHO
Factor Analysis (®akropHsbrit anamus) (puc. 2.9.1).
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e [lepemeHHBIE «COLMONOTHSY, «MHPOPMATUKA», «KYIHTOPOJIOTHUID,
«MaTeMaTHKa» MOMECTUM B I0JI€ UCCIEAYEMBIX IEPEMEHHBIX.

e [locne dero, HaxaB kHomnKy Descriptives (Onucanue) B TOSBHB-
nieMcsi OKHe yctaHoBuM Quiaxxok HampoTus ommuu Coefficients
(Koapdummentsr), nanee Continue (puc. 2.9.2).

o Jlamee HaxkmeM KHOmIKy Rotation (BparieHue), koTopas Mo3BOJISET
BbIOpaTh METOJ BpalleHus. AKTUBUpYeM MeTon Bapumakca, ycra-
HOBHB ()JTOKOK HANPOTHB omuuu Varimax u oCTaBUM aKTHUBUPO-
BAaHHBIM BBIBOJI TOBEPHYTON MaTpullbl pakTopos (puc. 2.9.3).

e Huuero Oonbiie He MeHss, HAUHEM pacuét HaxaTtueM OK.

B danTopHbIH AHanu3a E|
MNepereHHEE:; 0k
& coumonoria
BeTaeums
G MHPOPMATHES
@ KYNeToporka CopociTe
‘:l # MATEMET S
Orr4eHa

Morow e

BrineneHue

]

Dnmcad9a. .. | HSBJ‘IE!'-IE!HHE:...| EpaweHue... | COukm... | YHeoTaHoBkH. .

i

Puc. 2.9.1. Bun nuanoroBoro okHa «®aKTOPHBIN aHAIU3)

X

AHanwa (DakTopa: gMcne pcHH

Crar

Mpogon.
[ OgHoMEpHEIE QUCMERCHM
OrraeHa
[v HadaneHoe pelsHUE
Mordow k.
M aTpMLE KOpPENAL ML
v Koo fdHUMEHT bl [ HMHeepousA

[ YpoeHW sHaudmocTH | Bocnpousssnen.
[ OnpegenvTent [ AHTHHsOOpaKeHWE

[ KMO W ucnemanye Bartlett wapootpazHocTy

Puc. 2.9.2. Bun nuanorooro okHa «@akTopHbIi aHanu3: Onucanue»
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Ananwa DaxKTopa: Epalle HHe El
O Her O Quartimas .
* Y arimax " Equamax QTMEHE
" MpamoiE Oblimie © Promas Morows

—

OrofpaseH9e
v B paww aerioe
PELEHUE

—

[ 3arpyzka rpadgukalos)

b ak.cLryr MTEPALME ANA CROGMMOCTH, |25

Puc. 2.9.3. Bun nquanoroBoro okHa «@akTopHbIi aHan3: Bpaimenue»

BbIBOI OCHOBHBIX PE3yIbTaTOB, HEOOXOIUMBIX JIJIS NAIbHEHIIMX pacye-
TOB, BBITJISIIUT CAEAYIOMNM oOpa3zoMm (puc. 2.9.4):

Marpuua Koppensiuuii:

Correlation Matrix

KYyNbTOPO
counosioms | nHdopmartuka nomsi MaTeMaTtvka
Correlation  couuonoms 1,000 333 881 433
MHJopMaThKa 333 1,000 225 979
KynbTOponoms 881 225 1,000 313
mMaTeMmatmka 433 979 313 1,000

[ToBépHyTast MaTpuia KOMIIOHEHTOB:

Rotated Component Matrix?

Component
1 2
couuonoms 232 ,943
WHpopmMaTumka ,989 119
KynbToponoms ,103 ,968
MaTematmka 971 221

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

a. Rotation converged in 3 iterations.

OObsicHEHHAs cyMMapHas Jucepcus

Total Variance Explained

Initial Eigenvalues Extraction Sums of Squared Loadings Rotation Sums of Squared Loadings
Component Total % of Variance | Cumulative % Total % of Variance | Cumulative % Total % of Variance | Cumulative %
1 2,589 64,722 64,722 2,589 64,722 64,722 1,986 49,646 49,646
2 1,285 32,136 96,858 1,285 32,136 96,858 1,888 47,212 96,858
3 JA11 2,780 99,638
4 ,014 ,362 100,000

Extraction Method: Principal Component Analysis.

Puc. 2.9.4. Pe3ynpTar BBINOJHEHUS ONTMCAHHON MPOLIEAYPbI
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Takum 00pa3om, BUHO, YTO MaTpula K03P(GUIIMEHTOB KOppelauuu R u
MaTpuia (GakTOPHBIX HATPY30K A, IIPU BIUSIONIIEM OJHOM (akTope OyIyT ciie-
TYIOIIUMHU:

1 0,333 0,881 0,433 0,232
R 0338 1 0225 0979| ,_ 0,989
10881 0,225 1 0,313 0,103
0,433 0,979 0,313 1 0,971

o A AT .
HpI/I 9TOM, €CJIM HAUTHU IIPOU3BCIACHUC X , TO IIOJTYy4YHM:

0,232 0,054 0,229 0,024 0,225

+ 10,989 0,229 0,978 0,102 0,960
A-A = (0,232 0,989 0,103 0,971)=

0,103 0,024 0,102 0.011 0,100

0,971 0,225 0,960 0,100 0,943

Bunnao, 4TO BBRIOpaHHBIA OJUH (AKTOP HE YUUTHIBAET BCIO KOPPEIAIIUIO
(HampuMep, TOYTH OTCYTCTBYET KOPPEISIITUS MEXAY MEePBBIM U TPETHHM ITOKa-
3aTejsiMU), TIOITOMY CJEIyeT BBECTH B PacCMOTpPEHHE BTOPOW (pakTop, TOrAa
Matpuiia (aKTOPHBIX HArpy30K OyJIeT CIAeAyIoIIas:

0,232 0,943
0,989 0,119
0,103 0,968
0,971 0,221

0,232 0,943 0,943 0,342 0,937 0,434
: 10,989 0,119 (0,232 0,989 0,103 0,971) |0,342 0,992 0,217 0,987
0,103 0,968 [0,943 0,119 0,968 0,221]2 0,937 0,217 0,948 0,314
0,971 0,221 0,434 0,987 0,314 0,992

Buano, 4TO moJsiyyuBIIAsCS MaTpHLA, C ONPEIEIEHHOW MOTPEIIHOCTHIO
(CBSI3aHHOM C OCTATOYHOM KOppessiiuein), OTpakaeT MCXOAHYIO MaTpHILy KO-
3¢ PUITMEHTOB KOPPEISALIUU.

[TonbiTaemcst 0OBICHUTH OTOOpaHHBIE (DAKTOPHI.

Nmeromuecs 4 mokaszaTenss MOKXHO OTMCATh IBYMS (DaKTOpPaMHU.

®akTtop 1 HamboJiee MOJHO XapaKTEpU3yeT MEPBbIM U TPETUN MOKa3aTe-
71, GaKkTop 2 — BTOPOU U YETBEPTHIM.

67



2.10. MHOrOMepHbBIii aHAJIN3

3aganme 2.10.

HccnenoBaTh B3aMMOCBSI3b MEXKTY TPEeMs ITOKa3aTeIIIMU:
1 — npousBoaAMTEIHLHOCTH Tpyaa (X);

2 — Bo3pacr (Y);

3 — crax padoTHukoB (V).

Tabmuma 2.10.1

Ne [Ipou3BOUTETBLHOCTD Bospacr, et Crax, JIeT
TpyJaa, €./ ICHb

1 3,00 20,00 2,00
2 4,12 25,00 3,00
3 8,96 38,00 15,00
4 5,33 27,00 5,00
5 7,29 45,00 20,00
6 4,98 33,00 8,00
7 5,14 29,00 6,00
8 7,11 42,00 9,00
9 3,58 41,00 4,00
10 6,37 30,00 7,00
BbinoJsineHnue.

Brruucnenne nmapHbeix KOd(PGUIIMEHTOB KOPPEISAIUUA ObUIO PACCMOTPEHO
paHee (cM. pao. 2.4).

Jlns Hamied 3agaun umeeM Iy = 0,595, = 0,827, r,y= 0,728.

Takum oOpazoM, MOXHO paccuuTarh KOIDHUIMEHTHI MHOKECTBEHHOM
KOPPEJSLUH.

UYro xacaercs 4acTHBIX (MapIUaIbHBIX) KOA(GOHUITMEHTOB KOPPEISIINH, TO
JUTSL UX BbIYMCIIEHUs B SPSS nmeroTcs crienraibHbIe CPeICTRA.

CoznaB (aitn ¢ JaHHBIMM 3aJlaui, IPUCTYIIUM K UCCIIEIOBAHUIO, BHIOpaAB
B MmeHI0 Analyze (Ananu3) Correlate (Koppensuust) Partial (YactHbiii).

OTtkpoetcs auanoroBoe okHo (cm. puc. 2.10.1).

Ilepenecute nepemMeHHbIe npouss_mpyoa U eozpacm B noie «llepemen-
HBIE», a IEPEMEHHYI0 cmadic B nojie «PerynupoBanue ajis», OCTaBUM Mpe/Ba-
PUTEIBbHYIO YCTAaHOBKY JIJIsl IBYXCTOPOHHETO T€CTa 3HAUUMOCTH.

Haxas OK, momyunm pesynbsTtatsl (puc. 2.10.2).
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] T BTN S PP e A I
FErs

#> MpOWEE_TpUaa

TecT 3Ha49r0CTH

* Neyctopodduid © DaHOCT OpoHHKEA

v Mokazare AeBcTEMTENEHEIN YPOEEHE SHAMHMOCTH

X)
MNepeteHHEIE:
ChpocHTE
OTreHa
PerymposaHKe ana:
‘:I MorMowe

HoTaHoBkM. . |

Puc. 2.10.1. lnanoroBoe 0kHO «HaCTHBIE KOPPEISILIAN

Koppe nsuum

KoHTponbHble npounsB Tpyda BO3pacT
CcTax npouss_tpyga Koppensuus 1,000 -018
3HauMOCTb (2-CTOPOH.) . 963

CT.CB. 0 7
BO3pacT Koppenauua -018 1,000

3HauMMOCTb (2-CTOPOH.) 963 .
CT.CB. 7 0

Mensisi mepemMeHHbIE elie 2 pasa, MOJy4aeM pe3yJbTaTbl APYTHX ABYX

Puc. 2.10.2. Pe3ynbTaThl BEIYUCIEHUS

YaCTHBIX KOA(DPUIIMEHTOB KOPPEIISAIIHH.

Y4aCTHOr0 KO3((pULMeHTa KOPPEISILUHU Fyy|y

Koppe nauum

KoHTponbHble npou3B Tpyaa CTax
BO3pacT npousB_Tpyna Koppensuusa 1,000 714
3HauMOCTb (2-CTOPOH.) . ,031
CT.CB. 0 7
cTax Koppensauusa 714 1,000
3HauMOCTb (2-CTOPOH.) ,031 .
CT.CB. 7 0

Puc. 2.10.3. Pe3ynbTaThl BEIYKCICHUS
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Koppe nsauum

KoHTpOnbHble

npousB_Tpyna

cTax BO3pacT
cTax Koppensuus 1,000 922
3HauMMOoCTb (2-CTOPOH.) . ,149
CT.CB. 0 7
Bo3pact Koppenauyus 522 1,000
3HauMMOoCTb (2-CTOPOH.) ,149 .
CT.CB. 7 0

YaCTHOTO KO3 (PULIMEHTA KOPPETSLHIU Fyy|x

Puc. 2.10.4. Pe3ynbraThl BEIYKCICHUS

B nannom ciydae BC€ emi€ BHIBOJUTCS CTAPbIi BApUAHT TAOIHUIBI PE3YIlb-
TaTOB, COOTBETCTBYIOIIMMI NPEXKHUM BepcusiM SPSS.

Pe3ynbTarhl BKIIOYAIOT: YaCTHBIM KOPPEISIIMOHHBIN KO3(PPULIUEHT, YuC-
JIO0 cTeneHe cBoOO bl (UMCIO HAOMIOAEHNI MUHYC 3) U YPOBEHb 3HAYUMOCTH.

2.11. MHOkecTBeHHasl JIMHEHHAasA perpeccus

3ananme 2.11.1.
[TocTpouTh JUHEHHYIO MOJEINb MO CIEAYIOIUM AaHHBIM, COOPAHHBIM O
COTpYAHUKAX (PUPMBI.

Tadomwuma 2.11.1

No Oo6pazoBanue, | Texymas | Hauanbnas | [Ipopabotannoe | [IpeamectByrommuit
B JeT 3/, $ 3/m, $ BpeMsi, MecC. OIIBIT, MEC.

1 15 57,000 27,000 98 144

2 16 40,200 18,750 98 36

3 16 60,625 22,500 91 44

4 14 39,900 15,750 91 59

5 12 26,250 10,950 89 0

6 12 22,200 15,000 88 324

/ 16 42,300 26,250 87 126

8 8 30,750 15,000 87 451

9 12 26,700 12,900 87 18

10 12 20,850 12,000 87 163

11 15 35,250 15,000 87 24

12 15 26,700 15,000 87 56

13 12 26,550 13,050 87 11

14 16 66,750 52,500 83 258
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15 18 66,875 31,980 79 30

16 12 30,000 15,750 79 308

17 16 83,750 21,750 79 12

18 12 24,450 10,950 75 32

19 8 31,950 15,750 74 408

20 15 33,900 15,750 67 96
Boinosnenmue.

[Ipu mocTpoeHUM JTMHENHOW MOJIEIIM B KAYECTBE MCCIEAYEMOUW NEPEMEH-
HOM (3aBUCHUMOI) PACCMOTPUM pazmep meKyweti 3/1.

Breioepem B menro Analyze (Ananu3) Regression (Perpeccus) Linear
(JIuneitnas). [TosButcs nuanoroBoe okHO (cM. puc. 2.11.1).

M [linear RESTESEI0N| d]
[ —— JEEMCHMBIF
< Hau_s_n l:\ |® TeR_5 N

Broraeka
#> BpemA_pat Brok 1 1s 1
@ npeawes onsm Q M @
HezaBucumele: OrrieHa
i 0BpazOBaHUE Cripaska
l:\ Hr Hau_z N .
@) BpErA_pat

Cnocot: MNowaroso -

[epereHHan Beldopa;
MeTri cnyuase:
Bec WLS:

]

ETaTMCTMKa...| Llep'remu...| EDHDaHHTb...‘ Onup... ‘

Puc. 2.11.1. InanoroBoe okHO «JIuHEeHas perpeccus»

ITomecTuM nIEpeMEHHYIO meK 3 1 B I0JIE I 3aBUCUMBIX IIEPEMEHHBIX, a
OCTaJIbHbIE [IEPEMEHHBIE B IOJIE JJIs1 HE3aBUCUMBIX [IEPEMEHHBIX.

JInsi MHOKECTBEHHOI'O aHajiv3a C HECKOJIbKMMHU HE3aBUCHUMBIMM IIEpe-
MEHHBIMHA HE PEKOMEHAYETCSA OCTaBJIATh METOJ BKIIFOYEHHUS BCEX IEPEMEHHBIX,
YCTaHOBJICHHBIN 10 YMOJIYaHUIO.

OTOT METOJ COOTBETCTBYET OJHOBPEMEHHOW 00pabOTKE BCEX HE3aBHCH-
MBIX MEPEMEHHBIX, BHIOPAHHBIX ISl aHAIN3a, U MOTOMY OH MOXET PEKOMEH-
JNOBAThCs I UCIIOJIB30BaHUsA TOJIBKO B ClIy4ae IPOCTOr0 aHAJIA3a C OQHOM He-
3aBUCUMOW IIEPEMEHHOM.
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JIJisi MHOKECTBEHHOTO aHaliM3a CJEeIyeT BbIOpaTh OJMH M3 MOLIArOBBIX
meTonoB. [Ipu mpsMoOM MeTOJie HE3aBUCHUMBIE MEPEMEHHBIE, KOTOPhIE UMEIOT
HanOoIbIITHe KOADPUITUEHTHI YaCTHON KOPPEIISIUU C 3aBUCUMOM IEPEMEHHOM,
MOIIArOBO YBSI3BIBAIOTCS B PETPECCHOHHOM YPaBHEHUH.

[Ipu 0OpaTHOM METO/I€ HAUMHAIOT C PE3yJIbTaTa, COJIEPKAIIETr0 BCe HE3a-
BHCHMbBIC TIEPEMEHHBIE, W 3aTeM HCKIIOYAlOT HE3aBUCHUMBIC IMEPEMEHHBIC C
HAaWMEHBIIMMH YaCTHBIMH KOPPEAIMOHHBIMU KOd(DuImeHTaMu, moka cooT-
BETCTBYIOIIUMA PErPECCUOHHBIN KOA(PPUIIMEHT HE OKA3bIBAETCS HE3HAYUMBIM (B
JAHHOM CJy4ae ypOoBE€Hb 3HAUMMOCTH paBeH 0,1).

Hanbomnee pacnpocTpaHeHHBIM SIBIISICTCS TOIIATOBBIA METOJ, KOTOPBIN
YCTPOEH TaK K€, KaK U MPSIMOU METOJI, OJTHAKO TOCIIE KaXA0ro 11ara nepemMeH-
HBIC, HCTIOJB3YEeMbIC B JAHHBII MOMEHT, UCCIICTYIOTCS TI0 0OpaTHOMY METO.Y.

[Ipu momaroBoM MeTOJIe MOTYT 3a7aBaThCsl OJIOKH HE3aBHUCUMBIX Iepe-
MEHHBIX; B 3TOM CjIy4yae 3a/JlaHHbIe OJOKHM Ha OJHOM Imare oOpadaThIBAIOTCS
COBMECTHO.

Bri6epem normaroBsiii METO/I, HO BO3JEPKUMCS OT OJI0YHOM (OPMBI BBO-
Ja JaHHBIX, HE 3aJaBas OoJibllle HU KaKUX JOMOJHUTEIBHBIX pPACUETOB, U
HayHeM Bbruucienne Haxaruem OK.

CBoagka ansa mogenu

CkoppekTtun

pOBaHHbLIN Ctao. owmbka
Monenb R R kBagpar R kBaapar OLLEHKN
1 ,8802 775 A74 $8,115.356
2 891P 793 793 $7,776.652
3 ,897¢ ,804 ,803 $7,586.187
4 ,900¢ ,810 ,809 $7,465.139

a. MpegukTopsbl: (koOHcTaHTa) Beginning Salary

b. MpeankTopesl: (koHcTaHTa) Beginning Salary, Previous
Experience (months)

C. NpeagunkTopbl: (koHCTaHTa) Beginning Salary, Previous
Experience (months), Months since Hire

d. MNpeaukTops!: (koHcTaHTa) Beginning Salary, Previous
Experience (months), Months since Hire, Educational Level

(years)

Puc. 2.11.2. Pesynbrarsl ananmn3a «CBoJIKA 111 MOJICITN

N3 tabmuupl «CBojKa AJiE MOJEIN» CIEAYET, UYTO BOBJICUEHUE TIEPEMEH-
HBIX B pacyeT MPOU3BOAWIOCH 3a YEThIpPE IlIara, TO €CTh NEPEMEHHbIE 00pa30-
8aHue, HA4anbHAas 3/n, NPOpabomManHoe 8pems, NpPeouecmsyowull onvlm pa-
OOTHHKOB TTOOYEPETHO BHEIPSIIUCH B YPaBHEHNE PETPECCHUM.
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JUisg KakJIoro Iiara MpOUCXOJIUT BBIBOJA KOI(PPHUIIMEHTOB MHOXKECTBEH-
HOU perpeccuu, Mepbl ONpPEAEIEHHOCTH, CMEIIEHHON Mephl ONPEAEIEHHOCTH U
CTaHJIAPTHOMN OITHUOKH.

K ykazaHHbpIM pe3ynbTaTamM MOLIArOBO MNPUCOEIUHSAIOTCS PE3YJIbTaThI
pacu€ra IUCIepCrun, KOTOPbIE 3/1€Ch HE PUBOSATCA.

Takske, nomaroBelM 00pa3oM, MPOU3BOJUTCS BBIBOJ COOTBETCTBYIOIINX
KO3(p(PUIMEHTOB PErpeccuu U 3HAUUMOCTh UX OTJIMYUA OT HyJs (puc. 2.11.3).

Koadbdp mymeHTuP
Cranpgapmns
OBaHHblE
HecraHgapM3oBaHHbIE Koadppmume
KO3dhhMLUM EHTI HTbI
Mogenb B Cta. owmbka berta t 3Hu.
1 (KoHcraHTa) 1928,206 888,680 2,170 ,031
Hay 3 n 1,909 ,047 ,880 40,276 ,000
2 (KoHcTaHTa) 3850,718 900,633 4276 ,000
Hay 3 n 1,923 ,045 886 42,283 ,000
npeawec onbIT -22,445 3422 -,137 -6,558 ,000
3 (KoHcTaHTa) -10266,6 2959,838 -3,469 ,001
Hay 3 n 1927 ,044 ,888 43,435 ,000
npegwec_onsIT -22,509 3,339 -,138 -6,742 ,000
Bpemsi_pab 173,203 34,677 ,102 4,995 ,000
4 (KoHcTaHTa) -16149,7 3255,470 -4,961 ,000
Hay 3 n 1,768 ,059 815 30,111 ,000
npegwec_onbIT -17,303 3,528 -,106 -4,904 ,000
Bpemsi_pab 161,486 34,246 ,095 4,715 ,000
obpasoBaHue 669,914 165,596 113 4,045 ,000

a. 3aBucuMas nepeMeHHas: Tek_3_n

Puc. 2.11.3. Koadgduuuents! nuHeitHON Moienu

YpaBHEHHE PErpecCcy AJIs MPOTHO3MPOBAHUS 3HAUCHUS MeK 3 N BBITJIS-

TUT CIACAYIOIIAM 00pa3oM:
mek_3 n = 669,914 xoo6pazosanue + 161,486 xgpemsa pab —
17,303 xnpeowec onvim + 1,768 xnau 3 n

[Ipn momoIM COOTBETCTBYIOIIMX OIIMH MOXKHO OpPraHHW30BaTh BHIBOJ
OOJIBIIIOrO YHKCIIA JOTOJHUTEIBHBIX CTATUCTUYCCKUX XAPAKTEPUCTHK U rpadu-
KOB.

MOXHO Tak»e CO3/1aTh MHOI'O JOMOJHHMTEIbHBIX MEPEMCHHBIX U J00a-
BHUTH UX B UCXOIHBIN (halil JaHHBIX.
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Ipumep 2.11.2. Umerotcs 12 HabOmoaeHUH 32 TpeMs TTOKa3aTEIISIMU:

1164 | 57 | 65 |51 | 56 | 58 | 63 |54 |59 |67 |5 |60

2163 80 |79 64| /73 [8 |70 ]66]| 76|68 78 ]69

3118 1 9 10 [ 15 | 17 |11 |12 | 7 | 20 | 14 | 8 16

< | X| X| X

262 | 206 | 233 | 208 | 242 | 222 | 231 | 170 | 272 | 254 | 230 | 245

Hcnons3yss makeT st oOpabOTKM CTAaTUCTUYECKUX JAHHBIX TOJIYYUTh
YPaBHEHHUE MHOKECTBECHHOW JIMHEWMHOM PETPECCHUM U ITPOAHATIM3UPOBATH Kaye-
CTBO ITOJIYYCHHOU MOJEIIH.

Pemrenne. IloctpouM ypaBHEHHE pErpeccuu B BUIE

Y = a.o + alxl + a2X2 + a3X3

Cosnamum B nakere SPSS 13 ¢aiin ¢ maHHBIMU:

Untitled - SPSS Data Editor;

File Edit Wiew Data Transform Analyze Graphs Ukiities  Window Help

S(E|S| B o | =k @ Flr BEE [ 2

120y 245

w1 | w2 | x3 | v | war | var var var var var =

1 64,00 63,00 18,00 262,00
2 57,00 80,00 2,00 206,00
3 65,00 79,00 10,00 233,00
4 51,00 64,00 15,00 208,00
] 56,00 73,00 17,00 24200
B 58,00 §1,00 11,00 222,00
7 53,00 70,00 12,00 231,00
g 54,00 66,00 7,00 170,00
9 59,00 76,00 20,00 272,00 —
10 67,00 55,00 14,00 254,00
11 55,00 78,00 g,00 230,00

12 50,00 59,00 16,00 24500

4| » [\Data View £ variable view [ L] Al

SPSS Pracessor is ready

Beibepem B MeHro  nyHkTel  (ommmm)  Analyze...  (Ananmg)
Regression...(Perpeccust) Linear... (JIunetinas). IlosBUTCS IHaIOroBoe OKHO
Linear Regression (JIuneitnas perpeccus) (puc.5.4).

Ilepenecem nepemMeHHyto Y B MoJie JJisl 3aBUCUMBIX MEPEMEHHBIX U MPU-
CBOUM TiepeMeHHbIM X_1, X_2, X_3 cTaTyc He3aBUCHUMBIX MIEPEMECHHBIX.

[Tocie Haxkatust kHOMKHK «StatiStics...» B MOSBHUBIIEMCS OKHE YCTAaHOBUM
¢maxku HanpotuB ommui «R squared change» u «Descriptivesy, nanee Haxu-
MaeM kiaBuiny «Continue» (puc.5.5).

Pacder mapameTpoB Mojienu HaunHaeTcs HaxaTrueM kiaBuiy OK.
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L G (X M Linear Regression: Statistics X
%7 Dependent: -DK . -
- \:\ By g Regression Coefficients v tdodel fit
@x 3 £ s S g
- et 1 6l v Estimated W R zquared change
Nest BReset =.— ) ¥ D o Cancel
Independaniil Ec.'m|| [ Confidence intervals v _ESC"I:'“VBS. . ”
D ng A Help [~ Coxariance matris [ Part and partial comelations ﬁ
H_ . s " .
oy - [ Collinearity diagnostics
Methad  |Enter Residualz
Selection Variable: I Dgrhin-Watsnn
D J [ Casewize diagnostics
Case Labels:
= {s
]
WL Weight: e
\Z\ e
5tat\stics...| Flats... | Save... | Options... |

Puc.2.11.4. Bug nuagoroBoro okHa Puc.2.11.5. Bug nuamorosoro okHa
«JInnenHas perpeccus» «CTaTuCTUKA JIMHEHON PErPECCUI
BbIBO/1 OCHOBHBIX PE3YJIbTATOB BHITISIAUT CIEAYIOIIUM 00pa3oM:

Descriptive Statistics
Mean | Std.Deviation N
y |231.2500 27.71322 12
x_1 | 59.0833 4.87029 12
X 2 | 72.2500 6.44029 12
x_ 3 | 13.0833 4.20948 12
Variables Entered/Removed”®
Model | Variables | Variables | Method
Entered | Removed
1 X_3,ax_1, Enter
X 2
aAll requested entered
b-Dependent Variable: y
Correlations
y x1 | x2 | x3
Pearson Correlation y |1.000| .595| .019| .770
x 1| .595|1.000|-.012| .204
X 2| .019|-.012|1.000 | -.353
X 3| .770| .204|-.353|1.000
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Sig. (1-tailed) y .021| .476| .002
x 1] 0.21 485 | .263
X 2| .476| .485 130
x 3| .002| .263| .130
y 12 12 12 12
x_1 12 12 12 12
X_2 12 12 12 12
x_3 12 12 12 12
Model Summarry
Std.Error Change Statistics
Adjusted of R
R R the Esti- | Square F Sig.F
Model | R Square | Square mate Change | Change | dfl | df2 | Change
1 .9342 .873 .825 | 11.58090 873 ] 18331 3| 8 .001
& Predictors: (Constant), x_3,x _1,x 2
ANOVAP
Model Sum of Squares | df | Mean Square F Sig.
1 Regression 7375.313| 3 2458.438 | 18.331 | .0012
Residual 1072937 | 8 134.117
Total 8448.250 | 11
a  Predictors: (Constant), x 3, x_1,x 2
b Depended Variable: y
Coefficients?
Unstandardized | Standardized
Coefficients Coefficients
Model B Std.Error Beta t Sig.
1 (Constant) | —78.166 60.771 -1.286 | .234
x 1 2.496 734 439 | 3.402 | .009
X 2 1.303 .581 303 | 2.243 | .055
X 3 5.183 .907 .787 | 5.712 | .000

OCHOBHBIC YHCJIOBBIC XapaKTECPUCTUKH HCCIICIYEMBIX IMOKa3aTenel OyayT
ciaenyromme: Y=231.25; )‘(1:59.1; X, =72.3; )_(3=13.1;

oy =21.71; oy =4.87; oy, =6.44; oy, =4.21.
[TapameTpsl MojeNI perpeccuu npeacTaBieHbl B Tadauie «Coefficientsy.

Takum 06pa3om ypaBHEHHE MHOKECTBEHHOM PETPECCUU UMEET BU/I:

y=ay+aX +a,X, +a;X; =—78.166+2.496x, +1.303X, +5.183X,.
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JIJisi cpaBHEHUs BIMSHUS KaXJIO0W HE3aBUCHUMOW MEPEMEHHOM BBIYHCIUM
CTaHAAPTU3UPOBAHHBIE KOA(P(DUIIMEHTHI pErpeccuu
B, =0439; p,=0.303; £;=0.787.

YBenuueHue nokasarens X, TOIBKO Ha OJHO 3HAYCHHE Oy YBEIMYMBACT
B cpeaHeM mokasarenb Y Ha 0.439 oy -

AHaJIOTHYHO, YBEIMYCHHE X, Ha 3HAYCHHE Oy YBEIMYMBAcT Y Ha
0.3030y. YBennuenne X3 Ha Oy, YBEIIMUMBACT YHa 0.7870y.

Koadpuuments! s35mactuyHOCTH Oy Iy T paBHBI

X 59.1
3= aly 2496—23125_0638
5 723 .
3,=a, y =1. 303231 o =0.407;
X3 13.1
D, =ay 7_5 18323125 0.294,

VBenmnuenune nepeMeHHbIX X1, Xo U X4 Ha 1% OT CBOUX CpEIHUX 3HAUYE-
1 2 3

HUW MPUBOJUT B CPEIHEM K yBeIMUEeHHIO Y cooTBeTcTBEeHHO Ha 0.638 %, 0.407
% 1 0.294 %.

IIpoBepuM 3HAYUMOCTH MOJEIM MHOXKECTBEHHOW perpeccun mno F—
KpuTepuro. BeigsuraeM runoresy Hg : ypaBHEHME HE3HAYMMO.

2
RY(X1X2X3) (

(1 - R32’( XXoXg ) ) "

rae N=12 — Konu4yecTBO HAOIIOACHUI, M =3— KOJMYSCTBO ITOKA3aTeIICH.
Koaddumuent nerepmunanuu Moienu

R2 ~0.873.

Y(XX2X3)
HabmronaeMoe 3Ha4eHUE KPUTEPHS
0.873-(12-3-1)

n—m-1)

Fy =

o= =18.331.
' (1—0.873)-3
OtMeTnM, 4TO BRIYHCIIEHHS B makeTe SPSS 13 maroT To ke 3HauyeHue
FH =18.331.

[lo Tabnuue F —pacnpeneneHust HallIeM KPUTHYECKYIO TOUKY

Fop=F (I-a;m;n—-m-1)=F(1-0.05; 3;8)=4.07.
Tak xak Fy > F_ , TO ecTb Bce OCHOBAaHUS OTBEPrHYTh MIIOTE3Y H0 , TO

€CTh MOJICIIb PETPECCHUU 3HAYNMa IIPU YPOBHE 3HAUUMOCTU « =0.05.
ITpoBepyM Ha 3HAYMMOCTb KOO(QGHULMEHTHI 3, Ay U Az € IOMOWIBIO T —

kputepust CTbIOJICHTA.
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Nmeem

rme O'a,- =0, bjj . b jj ~ AMaroHaIbHBIC HIEMCHTA MaTPULIbI (XT X )_1.

Boeruucium AUCIICPCHUIO OCTATKOB MOACIIN 110 COOTHOIIICHHUIO

agzﬁ(YTY—ATXTY):

262 2775
206 164840
=L (262,208,...,245)| °." | ~(~78.166, 2.496,1.303, 5.183) =
12-3 : 200532
245 37294
—~1072.94.

Cpennsist omubka (TOYHOCTh) MOJACIH
o, =+1072.94 =32.76.

Tornma

_ _ 467119 _, 17 A 249 _; o0,
O, =0 \[By; =326, | o =2.076; Th(a) ~ o~ 2076 202
_ _ 292492 _ . cpa. _ 3 1303_,40q.
0a, = 0 \[Byy = 32,76, [o e =1.643; Th(ey) “ o ~Toas~07%%
o laoye [ 718151 o _ 8 5183 _

[To Tabnuue kBanTuneit T —pacnpenenenns CThIOJCHTA HAAEM KpUTHYE-

CKYIO TOUKY.

T =T(l-a;n-2)=T(1-0.0512-2)=T(0.95;10) =1.812.

Tak kak T, (a) <T;<p u T, (25) <TKp, TO HET OCHOBAaHUU OTBEPrarhb I'UIIO-

te3y Hy, T0 ecTb ko3 PUIMEHTBI 8 U A, HE3HAYHMBI.
Tak kak T, (as) > TKp , To runore3y Hy oTBepraem, To ecTb KO3QPHULIUEHT
3

a3 3HA4YUM.
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2.12. IMCKpUMMHAHTHBIA aHAJIN3

3ananme 2.12,
[TocTpouTh TUHEHHYIO MOJAENH MO CIEIYIONIMM JaHHBIM, COOpaHHBIM O
corpyaaukax ¢pupmsl (tadm. 2.12.1) (0 — mpemus He BbIIaHA COTPYIHUKY, | —
MpeMHUsl BbIJIJaHA COTPYIHUKY).

Tabnuua 2.12.1

Hcxonusle naHHbIE IS UCCIEI0BAHUS

Oo6pa-

IIpopa-

No 30Ba- | Tekymas }I;Ia?g}g’ O0oTaHHOE Cgf e}gm;—ﬁ [Mpemust
HUE, 3/m, $ > | Bpems, Yol
et MeC. OTIBIT, MEC.
1 15 57,000 27,000 98 144 1
2 16 40,200 18,750 98 36 1
3 16 60,625 22,500 91 44 1
4 14 39,900 15,750 91 59 0
5 12 26,250 10,950 89 0 0
6 12 22,200 15,000 88 324 0
7 16 42,300 26,250 87 126 1
8 8 30,750 15,000 87 451 0
9 12 26,700 12,900 87 18 1
10 12 20,850 12,000 87 163 0
11 15 35,250 15,000 87 54 1
12 15 26,700 15,000 87 56 1
13 12 26,550 13,050 87 11 1
14 16 66,750 52,500 83 258 0
15 18 66,875 31,980 79 30 0
16 12 30,000 15,750 79 308 0
17 16 83,750 21,750 79 12 1
18 12 24,450 10,950 75 32 0
19 8 31,950 15,750 74 408 1
20 15 33,900 15,750 67 96 0
BreinoJsinenue.

Jlns pelreHMs TOCTaBASHHOW 3aJadud HEOOXOJAMMO IIOCTe TOTro, Kak
chopMupoBaHHBI HEOOXOAUMBIC TIEpeMeHHbIe, BbIOpaTh B MeHI0 Analyze (Ana-
m3) Classify (Kiaccudukarus) Discriminant (JIuckpuMuHaHT).

OTtkpoetcs nuangoroBoe okao Discriminant Analysis (JluckprMHUHAHTHBIH
Anamuz) (cm. puc. 2.12.1).
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[ ]!

Puc. 2.12.1. Tnanorosoe okHo Discriminant Analysis
(JucKpUMHUHAHTHBIA AHAIIN3)

Jlanee HE0OX0IMMO clieaTh Cleayrolee:

e [lomecTuTh TIEPEMEHHYIO TPEMHS B IIOJIE, MPEIHA3HAYCHHOE IS
IPYNIUPYIONUX TePEMEHHBIX.

e [locne memuka no Beikarouateno Define Range (Onpenenurs O6-
JacTh) BBEAUTE MUHUMAIBHOC U MAKCUMAIBbHOE 3HAYCHHS ITOH I1e-
pemenHoi: O u 1.

e OcraNbHBIM IIEPEMEHHBIM IPHCBOUTH CTaTyC HE3aBUCHMBIX Iepe-
MEHHBIX. J[71 Hayajga OCTaBUTh YCTAHOBJICHHBIH IO YMOJYaHHUIO
metoa: Enter independents together (Bsectn He3aBuCHMBIE BME-
CT€), IPU KOTOPOM B aHAJIM3EC OAHOBPEMEHHO OYyJIyT y4acTBOBATH
BCE HE3aBUCHMBIEC TIEPEMECHHEIE.

e [locie memuka mo BeIKItOUaTenro Statistics (CraTucTrka) akTHBH-
poBath omiuu: Means (Cpennue 3Hauenus), Univariate ANOVAS
(Omaomepubie  Tectel  ANOVA), Unstandardized Function
Coefficients (HecranmaptusupoBanubie K03()QHUIIMEHTHI (YHKIINN)
n Within—groop Correlation Matrice (KoppensaimonHass MaTpuiia
BHYTPH TPYIIIIBI).
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e Uepes Buikmouarens Classify (KmaccudumupoBaTs) caenarb Jio-
MIOJTHUTENIHHO 3aIlpOC Ha BBIBOJI IMArpaMM IO OTAETHHBIM TPyIIIaM
(Separate—groups Plots), pe3yabTaToB JuIsi OTACIBHBIX HAOIO/IC-
uuii (Casewise results) u ceoxnoit Tabauie! (Summary table).

JIoOBOIBHO TMOJIE3HBIN TpaduK Jii 00bEIMHEHHBIX T'PYIN, KOTOPHIA OBLI
peanu3oBaH B paHHUX Bepcusax SPSS, u ceiluac MOXKHO aKTUBUPOBATh B TUAJIO-
TOBOM OKHE, OJJHAKO BMECTO rpaduka B OKHE OTOOpakKeHUs pe3yIbTaTOB OyaeT
MOSIBIISATHCS TIPEIYIPEKICHHE O TOM, YTO Takas TMCTOrpaMMa B aHaln3ax 0o-
Jiee He TOCTYyIHa.

e [Ipu momomwm BeikItOouatens Save (CoxpaHWTh) aKTUBHPOBATH COXpaHe-
HUE 3HAYCHMS JUCKPUMUHAHTHOW (PYHKIMU B JIOMOJHUTEILHOW Iepe-
menHo# (Discriminant Scores).

e Hauarp pacuér nHaxxatuem OK.

[Tocne BBOmHOTO 0030pa JNEHCTBUTENBHBIX M MPOIMYIIEHHBIX 3HAYCHHI
MPUBOAATCS CPEIHHE 3HAYCHWs, CTaHAApPTHBIE OTKJIOHCHHUS, KOJIWYECTBO
HaONIOACHUHN NI KKIOW TPYMIBl B OTACILHOCTH M CyMMapHBIC MOKa3aTeIH
U1l 00eux rpymil.

3areM NpOBOJUTCS TECT, HACKOJIBKO 3HAUMMO Pa3InyaroTCs MEXIy cOO0M
nepeMeHHbIe B 00EUX IPYIINax; HapsAIy ¢ TECTOBOW BEJIMUYMHOMN, B Ka4e€CTBE KO-
Topori ciuyxut JlsmOna Yunkca («Wilks—Lambday), npumeHsieTca Takxe U
MPOCTOU TUCIIEPCUOHHBIN aHAIIN3S.

Jlanee crneayetr KoppesuoHHas MaTpUlla MEXAY BCEMHU NEPEMEHHBIMH,
B KOTOPOU MpUBOAATCA KO3PPULHUEHTBI, OCPETHEHHBIE JI1 00EUX TPYIIII.

Crnenyronmmu maramMmu sBJISIFOTCA pacuéT U aHanu3 Ko3(PULIHUEHTOB AKC-
KpPUMHWHAHTHOW (QYHKITHH.

3HadeHusI 3TON (QYHKITUU JOJKHBI KaK MOYKHO OTUETIIMBEN pa3aensaTh o0e
rpynnbsl. Mepon yIadHOCTH 3TOTO Pa3ACIEHUS CIIYKUT KOPPEISIUHOHHBIA KO-
b PUIUEHT MEX Ty paCCUMTAHHBIMHU 3HAYCHUSIMU TUCKPUMUHAHTHON (PYHKITUN
Y TIOKa3aTesieM MPUHAICKHOCTH K TPyTIIIE.

Crnenyromiast Tabniia 1aeT MPEeACTaBICHUE O TOM, KaK CHUIBHO OTICIbHBIC
NepeMeHHbIe, IPUMEHSIEMbIE B JUCKPUMHHAHTHOW (PYHKIIMH, KOPPEIUPYIOT CO
CTaHAAPTU3UPOBAHHBIMH 3HAYEHUSMH 3TON JUCKPUMHUHAHTHOU (DYHKITHH.

[Tpu 3TOM KOppesIuOoHHBIe KOA(DPUITMEHTHI OBUTH pacCYUTaHbI B 00CHX
IPYIIAax M0 OTASIHHOCTH M 3aTEM yCPETHCHEI.

W B 3akmroueHue, MPUBOIATCA caMu KOA(PPHUIIMEHTH TUCKPUMHUHAHTHOM
bynakuun (puc. 2.12.2).
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Koad d umeHTsH1 KAaHOHNY €CKOU i UCKPUMUHAHTPO U P YHKLLIUMN

DyHKLLNA
1
ob6paszoBaHue -,078
TeK 3 n ,000
Ha4y 3 n ,000
BpemMmsa pab ,095
npegwec _onbIT -,003
(KoHcTaHTa) -7,505

HeHopMmpoBaHHblIe KO3dPULINEHTDI

Puc. 2.12.2. Pe3ynbrarsl BBIYUCIEHUS KOA(DPUIIUEHTOB

WNHuTepec mpencTaBisieT Takke TadauIa, B KOTOPOH MOCTPOYHO IS Kaxk-
70T0 HAOMIOACHUS TMPUBOAUTCS MHGOpPMAIUS O 3HAYCHUU TUCKPUMHUHAHTHOMN
(GYHKIUM U OTIPEeICNACTCS MPUHAICKHOCTh K OJTHOW M3 IBYX TPYIII.

Takum 06pa3zom, NOTYUYHIIN JUCKPUMHUHAHTHYIO () YHKIIMIO:

=—-0,78 x obpazosanue+
+ 0,095 x gpemsa_pab —
— 0,003 x npeowec onvim —

— 7,505.
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3. UHIUBUIYAJILHBIE 3ATAHUS 1151 UCCJIEJTOBAHU

3AJJAHHME 1.

IIo nmeromuMes JTaHHBIM ITOCTPOUTH 3aKOH PACIPEEICHUS 3aJaHHOM Cily4ai-
HOW BEJTMYMHBI (CM. BApUAHTHI 3a/1aHNUA).

HeoOxonumo:

1. ITocTpouTh BapHallMOHHBIN Psi HCCIEAYEMON Cy4YalHON BEIMYHHBI.

2. ITpowu3BecTy rpynnupoBKY JaHHBIX BapUalMOHHOTO psiia Ha 6 — 10 uHTEpBa-
70B (pa3psa0B, TPYIIII).

3. BBIUKCANTD U MPEACTaBUTH TpadUUecKu SMIUpUUEcKre HYHKIIUU pacipese-
JICHUSI UCCIIENYEMOU CITy4allHON BEJINYUHBI.

4. BbIpOBHATH (aIIPOKCUMHUPOBATH) UMEIOIIMECS JaHHbIE MOIXOSAIIMM Teope-
TUYECKUM 3aKOHOM pacIpelesIeHUs 3aJaHHOMN CIIy4YalHOW BEJIMYMHBI.

5. IIpoaHanu3upoBaTh NOJIYYEHHBIE PE3YIbTATHI.

BAPUAHTDI 3AIAHUSA

1. KonndectBo cnenok (goroBopoB) ¢upMbl o mecsiuam (en.): 18, 22, 23, 24,
25,24, 27, 25, 23, 22, 23, 27, 26, 24, 22, 20, 21, 22, 23, 22, 21, 20, 19, 16, 17, 20, 22,
22,23, 27, 30, 28, 27, 25, 27, 25, 22, 20, 20, 21, 23, 27, 29, 33, 30, 29, 26, 24, 23, 21,
18, 20, 22, 23, 24, 26.

2. [Tpu6sims pupmer (mmH.p./™Mec.): 8.3; 8.7; 10.3; 10.7; 9.9; 8.6; 8.9; 9.1; 9.9;
9.8; 10.2; 8.9; 9.4; 9.3; 9.2; 9.6; 9.4; 9.3; 9.2; 10.1; 9.1; 10.2; 10.4; 9.0; 8.8; 12.1;
11.3; 10.9; 10.3; 9.8; 10.3; 10.4; 10.9; 10.8; 10.7; 9.3; 11.2; 11.4; 8.2; 12.7; 10.3;
10.8; 10.3; 10.4; 10.9; 10.8.

3. PenrabenbHOCTh COOCTBEHHBIX cpeAcTB mpennpustus (%): 22.3; 24.5; 21.8;
19.7; 22.3; 24.1; 22.8; 21.7; 21.5; 20.4; 20.7; 21.5; 21.2; 20.3; 20.8; 21.4; 21.6; 21.9;
22.0; 22.2; 22.8; 19.7; 21.4; 22.9; 22.1; 22.3; 21.6; 21.3; 21.7.

4. OTKJIOHEHHE OT IUIaHa HOPMBI BBIpaOOTKU pabdodero mo Hememsm (%): 0.2;
0.3;0.1;0;0;, 0.1, -0.3;-0.1;0; 0; 0.3; 0.2; 0.1, -0.1;, -0.2; -0.3; -0.1; 0; 0.2; 0.1; O;
0.1;0;0;0;04,0.3;0.2;,-0.1; 0.1, -0.1; 0.2; 0.3; 0.8; 0.9; 0.5; 0; 0.3; -0.5; -0.6; 0.1;
0;0.6; 1.5;0.7; 0.2; 0.1.

5. Bemyck u3genuit mo mecsiam (t.): 32, 30, 28, 27, 24, 25, 27, 32, 29, 28, 27,
22,20, 22, 25, 24, 26, 25, 20, 18, 19, 26, 33, 35, 30, 28, 27, 27, 23, 19, 20, 27, 28, 30.

6. BanoBeie uznepxku npeanpustus (Teic. p./mec.): 30, 40, 52, 44, 37, 38, 42,
41, 44, 33, 38, 41, 39, 37, 30, 37, 42, 53, 50, 49, 51, 46, 45, 40, 42,51, 52, 47, 46, 54,
38, 61, 57, 50, 44, 47.

7. Mecsunas mpuObLTh GUpMBI (THIC.D.): 3.4; 2.8; 7.1; 6.2; 4.4, 4.7, 4.8; 4.9; 5.0;
5.1; 3.8; 3.9; 4.7, 4.6; 45, 5.7, 5.8; 6.3; 6.4, 5.9; 7.7; 6.2; 4.4, 5.6; 5.0; 6.0; 7.0; 5.8;
6.1;5.8;6.4;6.3;6.0; 6.9;6.1;6.2; 4.8; 4.7.

8. Bemnunna ocHOBHBIX (hOHIOB Ipeanpusatus (MiH. p.): 60, 70, 82, 91, 99, 103,
100, 85, 74, 63, 84, 76, 87, 88, 89, 90, 93, 96, 91, 99, 81, 77, 67, 71, 68, 70, 76, 81,
96, 96, 93, 84, 96, 99, 102, 105, 100, 98, 84, 77.
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18.9
20.0

9. Vpoxaiinocts nuieHuIsl (1/ra): 21.3; 21.4; 20.6; 20.8; 22.4; 23.8; 19.3; 17.4;

:21.4; 22.8; 22.6; 23.1; 22.9; 19.4; 19.5; 20.5; 20.6; 20.7; 21.0; 22.0; 21.8; 20.9;
: 21.4; 23.0.

10.Yposens urbmamuu (% B mecan): 3.1; 3.7; 6.4; 3.8; 4.2; 3.0; 3.2; 3.7; 3.0;

3.1; 3.6;4.1;4.8;5.5; 3.0; 3.1; 3.2; 3.0; 3.7; 3.5; 3.1; 3.2; 3.0; 3.1; 3.0; 3.4; 3.5; 3.6;
4.1: 3.7;4.2; 3.8;4.6;4.7;5.1; 5.8; 3.1; 3.0; 5.4; 6.0; 6.2; 3.0; 3.2; 3.4; 3.5; 3.3; 3.3;
3.0; 4.0.

20.3
21.0

172,
163,
170,

2, 1,
1,7,
5, 4,
1,6,

11.Mecsunas pentadbensHocTh npeanpusarus (%): 19.7; 20.4; 22.8; 20.7; 21.2;

; 20.4; 20.3; 20.7; 22.1; 22.7; 19.1; 21.2; 21.7; 21.2; 21.4; 21.6; 20.4; 20.5; 21.7;
; 20.6; 20.8; 20.9; 22.0; 19.7; 20.1; 23.0; 20.4; 22.3; 22.7; 21.4; 21.5.

12.Banosas npoaykius 1exa (teic. p./mec.): 160, 172, 168, 173, 174, 169, 171,
170, 171, 168, 164, 158, 172, 171, 170, 166, 164, 162, 161, 161, 168, 170, 170,
162, 161, 167, 164, 167, 158, 159, 171, 170, 164, 160, 163, 165, 166, 166, 156,
164.

13.KonmuecTBo 0Mo31aHuii paOOTHUKOB I1€Xa 32 OTYETHBIC MeCsIIbL: 8, 7, 6, 7,
4,6,8,10,12,9,8,7,6,7,7,6,9,4,10,11,7,6,9,4,6,2,3,7,6,5,4,4,3
6,9, 4, 3.

14 KonuuecTBO OpakoBaHHBIX AeTaneil 3a cMeny: 5, 1,2, 7,4, 3,2, 1,0,
4,1,7,6,4,3,3,4,5,5,3,3,4,6,1,7,8,2,1,3,4,5,8,7,7,6, 4, 3,0,
4,5,4,3,2,8,7,7,6,6,5.

15.ToBapooGopot Ha nyury HaceneHus (Toic. p.): 0.9; 0.8; 0.6; 0.4; 0.5; 0.6; 0.7;

©o

b b >

2,3
13’2’

FENAY

0.8:04:09:08:0.7;09:1.2:1.1;1.0;0.7;1.0; 1.4: 1.3;: 1.2: 1.4; 0.8; 0.7; 0.9; 0.3.

16.Mecsiunblii porieHT npemMuu Ha npennpustuu (%): 15, 16, 18, 20, 20, 25,

27,28, 22, 18, 16, 15, 15, 16, 18, 21, 23, 25, 25, 22, 18, 16, 20, 19, 18, 16, 21, 23, 26,
28, 30, 32.

15.3
19.3
22.1

17.3amacel mpoayKIuu Ha ckiaje mo Mmecsmam (Teic.p.): 10.8; 10.4; 17.3; 20.1;

0 23.7;14.2; 12.1; 11.3; 12.0; 18.4; 13.4; 18.3; 14.7; 16.0; 17.9; 16.2; 16.4; 15.8;
: 18.6; 8.8; 10.1; 9.4; 9.7; 19.4; 20.2; 25.4; 24.3; 20.9; 23.1; 9.1; 9.4; 20.8; 21.2;
:11.4.

18.Koappumment purmuaHoctu pabotel mexa mo cmenam: 0.62; 0.71; 0.64;

0.79; 0.54; 0.59; 0.64; 0.70; 0.82; 0.67; 0.69; 0.71; 0.81; 0.74; 0.70; 0.72; 0.60; 0.84;
0.76; 0.78; 0.69; 0.66; 0.60; 0.80; 0.58; 0.56.

10.7

19.CebectonmocTs 100bIYM OAHON TOHHBI PYIBI O MecsaMm (pyo.): 10.5; 10.2;

; 10.4; 10.3; 10.7; 10.6; 10.2; 10.3; 10.5; 10.4; 10.7; 10.4; 10.5; 10.6; 10.4; 10.1;

10.3; 10.2; 10.1; 10.5; 10.5; 10.4; 10.3; 10.7; 10.6; 11.0; 10.8; 10.7; 10.0; 10.5; 11.1;
10.3; 10.4; 10.6; 10.5; 10.5; 10.6; 10.7; 10.5; 10.4; 10.2.

20.Cpennsist BRIpaOOTKa Ha OJTHOTO pabodero B pupme 1o Aekaaam (Teic. p.): 83,

70, 64, 69, 72, 80, 84, 78, 74, 70, 53, 58, 60, 66, 67, 60, 64, 33, 47, 65, 84, 77, 56, 54,
55, 51, 48, 66, 67, 60, 40.

581,
599,
690.

21 .MecsiuHasi BRIpyYKa OT peanu3anuul mpoaykiuu (Teic. p.): 570, 592, 604,
680, 730, 654, 642, 686, 672, 591, 703, 574, 688, 608, 630, 650, 644, 666, 682,
704, 710, 520, 656, 642, 610, 670, 594, 600, 700, 680, 676, 647, 662, 641, 634,
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b

2.KonundecTBO 3aKka30B HAa KOMIbIOTEpHI (1IT./neHb): 3,2, 1,0, 1,2, 4,6, 5, 4
1, 4,

,2’ 5! 6! 71 6! 5! 4’ 37 21 2! 3! 1’ 2! 1! Ol 31 4! 6! 412111 0, 1’ 3’! 4! 71 8! 5!

23.MecsiaHoe motpebOsienne aekTpodHeprun (kBT.4): 171, 183, 199, 185, 183,
177,179, 181, 188, 179, 177, 179, 180, 182, 190, 179, 174, 172, 166, 167, 170, 171,
172, 175, 178, 181, 188, 180, 174, 175, 175, 166, 168, 171, 176, 175, 174, 171, 173,
186, 180, 178, 197, 193, 185, 176.

24 KBapTanbHbIi IpoLEHT npeMun Ha npeanpustun (%): 15, 16, 18, 20, 20, 25,
27,28, 22, 18, 16, 15, 15, 16, 18, 21, 30, 23, 25, 25, 22, 18, 16, 20, 19, 18, 16, 21, 23,
26, 28, 30, 18, 21, 30, 23, 32.

25.JluHaMuKa OTKJIIOHEHWH OT HOMHHAjJa JUIMHBI 3arOTOBOK, MPOU3BOIUMBIX
cTaHkoM—aBTomMarom (Mm): —2, -3, 0, -1, 2,4, 2, -3,-4,-2,0,3,2,4,3,2,-2,-3, -
2,0,1,2,3,0,-1,1,2,3,4,3,4,6,0,-2,-5,-6,-3,-2,0,2, 3,4, 3, 2, 1.

26.CebecTonMOCTh MPOM3BOJICTBA AeTaX 0 Mecsmam (py6.): 11.4; 11.3; 10.7;
10.6; 10.4; 10.7; 10.4; 10.5; 10.6; 10.4; 10.1; 10.3; 10.2; 10.1; 11.5; 10.5; 11.4; 10.3;
10.7; 10.6; 11.0; 10.8; 10.7; 10.0; 10.5; 11.1; 10.3; 10.4; 10.6; 11.5; 10.5; 10.6; 10.7;
11.5;10.4; 11.2.

27.Cpennsist BBIpabOTKa Ha OTHOTO paboyero B hupMe 1Mo mMecsiam (ThIC. JOIIL.):
66, 60, 64, 69, 72, 80, 84, 78, 74, 70, 53, 58, 60, 66, 67, 60, 64, 33, 47, 65, 64, 77, 56,
54, 65, 55, 51, 48, 66, 67, 60, 55, 52, 57, 43.

28.Mecsiunbie 00beMbI TTPOJIaX Tpoaykiuu (Teic. p.): 770, 692, 614, 781, 680,
730, 654, 642, 686, 672, 791, 703, 574, 688, 608, 630, 650, 644, 666, 682, 599, 704,
710, 720, 656, 642, 610, 670, 594, 600, 700, 680, 676, 647, 662, 641, 634, 690.

29.KorddunrieHT purMUUHOCTH paboThl npennpusitus no cmeHam: 0.67; 0.69;
0.71; 0.62; 0.71; 0.64,; 0.79; 0.54; 0.59; 0.64; 0.70; 0.82; 0.67; 0.69; 0.71; 0.81; 0.74;
0.70; 0.72; 0.60; 0.84; 0.76; 0.78; 0.69; 0.66; 0.60; 0.80; 0.58; 0.56.

30.CpenHss BeIpaOOTKa Ha OJTHOTO pabOUYero NpeanpusiTUs 1Mo CMeHaM (THIC. P.):
55, 61, 68, 83, 70, 64, 69, 72, 80, 84, 78, 74, 70, 53, 58, 60, 66, 67, 60, 64, 33, 47, 65,
84,77, 56, 54, 55, 51, 48, 66, 67, 60, 66.

3AJIAHHUE 2.

[To uMeronuMcst TaHHBIM U PE3yJIbTaTaM PacueTOB, BBHIOJIHEHHBIX B padote 1,
MOCTPOUTH JOBEPUTEIIbHBIE MHTEPBAJbI JJIsI MAaTEMATHYECKOTO OXKUJIaHUS, JUCTEp-
CHUM M CPEIHETO KBAAPATUUECKOTO OTKJIOHCHUS 3aJJaHHOUN CITy4YalHON BEJIUYHHBI.

IIpu 3TOM Cnenyer:

1. Pactipepenenue cinyyailHOW BEIMYHMHBI B3ATh U3 3aJaHus 1.

2. JloBepuTeNbHBIE UHTEPBAJIBI TAPAMETPOB CTPOUTH C YUETOM MOJTYYEHHOTO 3a-
KOHa pacTpeieICHHs] CTydYalHON BEJMYMHBI KaK TOYHBIMH TaK W MPUOIMKEHHBIMU
MEeTOJlaMU (TaMm, TJIe 3TO BO3MOKHO) JIJIsl Pa3JIMUHbIX 3HAYCHUU TOBEPUTEITLHON Be-
postaoctH (0,9; 0,95; 0,99).

3. Ilpoananu3upoBaTh NOJTYUYECHHBIE PE3YIIbTATHI.
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3AJIAHHUE 3.

[To cxeme cirydaiinoit BeIOOpKH M3 N OOBEKTOB HCCIIEIOBAaHUS T'CHEPATbHON
COBOKYMHOCTH ObLI0 0TOOpaHo N. IlomydeHO COOTBETCTBYIOIIEE pacIpeeiIeHHe
aHATM3UPYEMOTO MOKa3aTes (CM. BapUaHThI 3a1aHus 1).

Heobxoaumo:

1) onpenenuTh rpaHUIBI, B KOTOPBIX C BEPOATHOCTBIO P, 3akimroueHo cpenHee

3HaYEHHE MOKa3aTels BO BCEeW reHepalbHON COBOKYITHOCTH;

2) BBIYUCIIUTH BEPOSITHOCTH TOTO, YTO JI0OJISI OOBEKTOB MCCIIEOBAHUS B BEIOOPKE
CO 3HA4YCHHEM IMOKa3aTels, HE MEHBIIUM YeM CpeJHEe 3HAaYeHHE BBIOOPKH ILIIOC
CpellHee KBaJpaTUieCcKoe OTKJIOHEHHE, OTIIMYAETCS OT JI0JIM TaKuX MpuOOpOB BO Bee
reHepaIbHON COBOKYMHOCTH (TIapTUH) HE OoJIbllle, YeM Ha & (1Mo aOCOJIFOTHOM BeJIH-
YUHE);

3) paccuuTaTh HEOOXOAUMYIO YHUCICHHOCTh BBIOOPKHU JIJIsl OTIPEACIICHUS CpeIHe-
ro 3HAYEHHs TIOKA3aTels ¢ MpeleNbHOl ommoKoit, paHoit £ /2

4) mpoaHaTM3UPOBATH MOTYyYEHHBIC PE3YIbTATHI.

3AJIAHME 4.
Nmerorcst HaOIIOACHUS 32 ABYMSI TTOKa3aTeIIMH (CM. BapUAHTHI 3aJIaHH ).
HccnenoBaTh B3aMMOCBSI3b 3TUX ITOKa3aTeIeH ¢ UCIIOJIb30BaHueM DBM.
TpeOyercs:

1) BBIYMCITHTh OCHOBHBIC XapaKTEPUCTHKHU IMOKa3aTejeH (cpeaHee 3HAYCHUE, JTUC-
MEPCHUI0, CPETHUE KBAIPATUUECKOE OTKIOHCHUE);

2) OLICHUTh TECHOTY B3aMMOCBSI3M MOKA3aTeJICH, BEIYUCIMB UX KOA(DGHUIIUEHT KOp-
pensuuu;

3) BEIYHCITUTE KOA(PPHUIIUCHTH PErPEeCCHOHHOTO YPaBHCHHUS B3aMMOCBS3H HCCIIC-
yEMBIX ITOKa3aTellew;

4) OLICHUTH KA4€CTBO BBIMOJIHEHHOIO KOPPEISILIHOHHOTO M PErPECCHOHHOIO aHa K-
3a (MpOBEPUTH 3HAYMMOCTb KOI(PUIIUEHTAa KOPPENAIUH, aJeKBaTHOCTh M TOY-
HOCTh YPaBHEHUS PETPECCUN);

5) mpoaHaIM3UPOBATh HMOIYUYCHHBIC PE3YIbTATHI.
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I/ICXOI[HBIC JaHHBIC K 3a1aHHUTO 4:

o | Uccnenyembie 3HavyeHus MoKa3areyen

BAp | moOKa3arenu X1 X2 X3 Xa Xs Xe X7 Xs

1 X1, Xz 103 | 214 | 349 | 308 | 414 | 61,5 | 50,8 | 47,9
2 X2, Xy 112 | 235 | 36,2 | 319 | 40,2 | 62,2 | 51,9 | 425
3 X3, X5 109 | 22,6 | 37,0 | 36,5 | 40,3 | 62,9 | 55,5 | 44,8
4 Xs, Xo 114 | 219 | 36,1 | 348 | 39,4 | 63,1 | 54,8 | 46,2
3) X5, X7 12,0 | 196 | 38,3 | 353 | 38,6 | 63,7 | 55,3 | 48,3
6 X6, Xs 11,5 | 200 | 394 | 349 | 379 | 63,5 | 57,9 | 42,2
7 X1, Xs 12,2 | 19,7 | 40,2 | 36,2 | 36,5 | 63,9 | 58,2 | 51,6
8 X2, X7 129 | 184 | 40,3 | 37,0 | 348 | 64,2 | 59,0 | 55,4
9 X3, X6 13,1 | 20,5 | 419 | 36,1 | 353 | 64,6 | 60,1 | 52,3
10 X1, X5 13,7 | 18,7 | 429 | 33,3 | 349 | 65,0 | 61,4 | 54,6
11 X1, X2 145 | 193 | 425 | 394 | 33,2 | 65,3 | 63,5 | 54,7
12 X2, X3 139 | 174 | 448 | 36,2 | 32,0 | 65,3 | 62,6 | 55,6
13 X3, X4 142 | 16,4 | 46,2 | 40,3 | 319 | 66,1 | 66,9 | 59,1
14 Xs, X 146 | 189 | 483 | 419 | 30,5 | 679 | 69,6 | 51,0
15 X5, Xs 15,0 | 16,2 | 499 | 479 | 29,5 | 66,4 | 729 | 54,3
16 X6, X7 153 | 17,1 | 479 | 425 | 29,2 | 684 | 785 | 61,3
17 X7, Xs 16,1 | 158 | 495 | 448 | 289 | 69,5 | 79,8 | 62,9
18 Xs, X2 159 | 16,6 | 49,8 | 46,2 | 27,1 | 62,6 | 80,2 | 64,1
19 X7, X1 16,4 | 155 | 51,2 | 483 | 27,7 | 619 | 81,3 | 65,3
20 X5, X3 17,2 | 149 | 51,3 | 42,2 | 26,5 | 69,6 | 82,2 | 68,6
21 X1, X7 16,8 | 143 | 52,2 | 516 | 259 | 70,0 | 88,6 | 67,1
22 X2, Xo 17,5 | 158 | 51,6 | 55,4 | 24,2 | 69,7 | 88,4 | 61,2
23 X3, X5 17,8 | 13,6 | 554 | 52,3 | 246 | 69,8 | 92,3 | 63,4
24 Xs, Xs 18,2 | 142 | 52,3 | 54,6 | 230 | 71,3 | 94,6 | 69,8
25 X3, Xs 176 | 138 | 54,6 | 54,7 | 223 | 72,1 | 94,7 | 71,3
26 X5, Xs 18,3 | 13,1 | 54,7 | 55,6 | 21,3 | 725 | 956 | 77,1
27 X6,X1 184 | 126 | 61,3 | 59,1 | 21,1 | 743 | 96,1 | 78,5
28 X5, X1 195 | 124 | 629 | 510 | 199 | 76,6 | 97,0 | 74,3
29 X1, X1 189 | 115 | 64,1 | 543 | 184 | 76,5 | 98,3 | 76,6
30 X7, X2 194 | 135 | 653 | 61,2 | 17,2 | 77,2 | 99,2 | 79,5
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3AJIAHHUE 5.

[To umeromuMces CTaTUCTUYECKUM JAHHBIM OLIEHUTh U UCCIEA0BATh B3aUMO-
CBA3b MEXAY ABYMS NOKazaTtessiMu. Tpedyercs:

1. BBIYMCIUTD OCHOBHBIE YHWCIIOBBIE XAPAKTEPUCTHUKH KAXKIOW HCCIEAYEMOU
CIIy4ailHOM BEJIMYHMHBI (NEPEMEHHON): MaTEeMaTUYECKUE OXUAAHUS, TUCIEPCHH,
CpeaHHUE KBAJAPATUIECKUE OTKIOHEHHS.

2. Ilo umerorieiics KOppEISIIIMOHHON TaOIHIIe ONpeAeTUTh 3HaueHne kodhdu-
[MEHTAa KOPPEISLUHU ABYX ITOKa3aTeIICH.

3. IlomyuuTh ypaBHEHUS PETPECCUU U TIOCTPOUTH UX TPapUKH.

4. Beruncnuth oxuaaeMoe (IpOrHo3HOE) 3HaUE€HUE OJTHOM BEJTMYMHBI IPU 3Ha-
YEHUU JPYroi, paBHOM MaTEMaTUYECKOMY OKHJIAHHUIO COOTBETCTBYIOIIECH BEJINYUHBI
IUTEOC /1BA €€ CPEHUX KBAIPATUYECKUX OTKIOHEHUS.

5. IIpoanaM3upoOBaTh MOITYYEHHBIE PE3YIIbTATHI.

BAPUAHTDI 3AJIAHUSA
1. 3aBUCHMOCTh MEXAY 3aTpaTaMy Ha MAPKETUHT U MECSTYHOU MPUOBLIBIO (PUPMBI
3arpaTbl HA MAPKETHHT, THIC.P. [TpuObLIb HUPMBI, MIIH. D.
2022|2224 | 2426 |2628]| 2,830
10-20 4 — — — —
20—-30 3 8 7 — —
30-40 — 9 8 3 3
40-50 — 3 4 12 21
bosee 50 — 6 17 19

2. B3anuMOCBsI3b OCHOBHBIX TPOU3BOACTBEHHBIX (DOHAOB U BEJIMYMHOMN BajIOBOM
MPOAYKIMHU MPEATPUATHN

O0BeEM BaTlOBOM CpenneronoBasi CTOMMOCTh OCHOBHBIX (DOHJIOB,
MPOAYKIIUH, THIC.pYO. THIC.pYO.
Jo 80 | 80-100 |100-120]120-140| Gosee 140
o 50 6 — — — —
50-70 2 3 — — —
70-90 5 6 2 — —
bosee 90 — — 4 3 11
3. 3aBUCHMOCTh MEXIY 3aTpaTaMy Ha PeKJIamMy U JOXOJA0M (PrUpMBbI
3aTpaThl Ha peKiamy, ThIC.p. Jloxon, ThIC. p.
100-150|150-200 | 200-250 | 250-300| 300-350
5-10 9 — — 3 —
10-15 12 4 2 6 2
15-20 16 8 12 1 1
20— 25 — 3 6 13 7
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4. PacnipeniesieHue COTPYTHUKOB MO CTaXYy U BBHIIIOJIHEHHOMY 00BEMY pabOT

Crtax paboThl, JIET

O06BeM paboThI 3a TOJ, THIC. P.

18-20 | 2022 | 2224 | 24-26 | 2628 | 28-30
0-5 17 — — — — -
5-10 6 3 1 4 — 3
10-15 4 5 7 8 1 —
15-20 — 8 6 2 8 1
2025 — - 3 — 9 20

5. Pacnipeenenne npou3BOAUTENIBHOCTH TPyJa U 00beMa ToBapooOOpoTa

ToBapooboport Ha ayIry [Tpon3BOIMTEILHOCTD TPY/IA, THIC. P/Yell.

HACEJICHUSI, THIC. P. 15-20 | 2025 | 25-30 | 30-35 3540
0,7-0,9 18 1 — — —
09-11 4 12 23 1 —
11-13 3 7 16 13 6
13-15 — — 2 17 14

6. 3aBUCHMOCTb MEXIY PEHTA0EIbHOCTHIO COOCTBEHHBIX CPEICTB MPEAIPHUITHUS
Y ITPOLICHTHOM CTAaBKOM 33 KPEAUT

PenradensHOCTB, %

IIponieHTHas ctaBka, %

10-12 | 12-14 | 14-16 | 16-18 | 18-20 | 20-22
18 — 20 — — 2 1 3 4
20— 22 2 3 9 2 2 1
22 — 24 7 6 4 1 — —
24 — 26 3 1 — — — —
7. Ilpocton 060pymoBaHus U c€0ECTOMMOCTh MPOTYKIIMH 332 MECSII]
[Ipocrow, u. Ce0ecTOuMOCTb, THIC. P.
5-5,2 52-54 | 5456 | 5658 5,8-6,0
50— 60 5 1 — 1 —
60 — 70 2 8 2 2 1
70 — 80 1 3 9 6 7
80 -90 — — 4 5 9

8. Pacrnipesenenue KWIMIIHOTO (DOHAA HA TyIy HACETICHUS
Y IPOU3BOAMTENILHOCTH TPYAA B ropoJax o0iactu (peruoHa)

Kuussiit dor (m?)

[Tpou3BOAUTENHHOCTH TPY/A, THIC. p/Uei

14-18 18-22 | 22-26 26-30 30-34
Menee 9 2 1 — 2 —
9-12 9 7 3 — 1
12 - 15 4 14 7 1 2
15-18 - 3 18 13 3
bonee 18 - - 2 2 6
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9. 3aBucumocts Mexay 3arpatamu Ha HUP 1 cebecTouMOoCThIO MPOAYKITUU

3atpatsl Ha HUP, ThIC. p.

CebecTONMMOCTD, THIC. .

2,022 | 2224|2426 | 26-28 2,8-3,0
10-20 — 6 1 4 9
20-30 3 12 17 8 2
30-40 8 19 13 13 3
bonee 40 14 16 4 - -

10. PacnipeiesieHre HAaceJIEHUs IO BO3PACTY M KOJIMYECTBY 0€3pabO0THBIX

Bospacr, et

KonuyecTBo 0e3paboTHBIX, %0

2022|2224 2426 | 2,6-28 2,8-3,0
20-30 12 2 — — 1
30-40 3 16 6 2 3
40 - 50 4 5 12 3 15
bomee 50 - 1 9 18 28

11. B3aumocBsi3b 00beMa IPOM3BOJICTBA U 3aTPaT Ha yrpaBiieHue hupMaMu

OO06BbeM pou3BOACTBA,

3aTpaThl Ha YIIpaBJICHUE, THIC. P/TOJ

MJIH. P/TOJ 50-60 60-70 | 70-80 | 80-90 | 90-100
6 8 2 - - -
6-7 2 4 6 3 4
7-8 1 7 10 8 6
bonee 8 - 2 4 7 12

12. 3aBUCUMOCTB MEX]1y SKOHOMHUYECKOW PEHTA0EIbHOCTBIO MPEITPUITHS

1 3aTpaTaMi Ha BOCCTAHOBJICHUC OCHOBHBIX IIPON3BOJCTBCHHEBIX (bOHI[OB

PenraGensHOCTD, % 3aTpatsl Ha BoccTtaHoBJIeHue OIID, Thic. p.
2,0-22122-24124-26| 26-28 | 2,830
12 -14 2 1 4 1 8
14 - 16 3 2 12 6 3
16 - 18 4 9 7 3 1
18 - 20 10 4 5 2 —

13. B3anuMoCBsI3b CKOPOCTH ABUXKEHHSI aBTOMOOUJISI M PACXOJIOM TOPIOYETO

CKopocCTh IBKEHUS, KM/4

Pacxon roprouero Ha 100 xm nyTu, 1

7-8 8-9 9-10 10-11 6oxee 11
o 50 3 — — 3 5
50-70 2 3 7 4 -
70-90 5 13 2 - -
90 -110 7 8 18 2 -
bomee 110 — - 4 5 17
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14. PacnipesiesieHre MPEANPUATHIN 110 BEIMYMHE COOCTBEHHBIX U 3a€MHBIX CPEJICTB

3aeMHBIE CPE/ICTBA, CoOCTBEHHBIC CPEJICTBA, THIC. P.
TBIC. P. 250-300 |300-350| 350-400 | 400-450 | 450-500
Jlo 50 — 1 2 10 17
50-100 4 8 13 39 8
100 — 150 12 9 6 5 3
150 — 200 13 4 2 — —

15. Pactipeienienre pabo4mx 1mo cTaxky pabOThl U MECSIIHOM 3apaboTHOM 1u1aTe

Crax paboThl, JeT 3apaboTHas miiarta, A0JUL./Mec.
130-160 [160-190| 190-210 | 210-240 | 240-270
Jo 10 14 7 4 — —
10-15 1 16 12 5 —
15-20 — — 3 10 19
bonee 20 — — — 18 39

16. 3aBUCUMOCTD MCKY KOJINICCTBOM BHCCCHHBIX y,[[06p€HHI?I u yp0)KaﬁHOCTBm

KonuuectBo yaoOpenuit, YpoxxailHOCTb, 1/Ta
1/ra 2022 22-24 24-26 | 26-28 28-30
o 1 18 — — 1 /
1-2 8 9 2 3 10
2-3 2 3 17 12 24
3-4 1 — 9 7 11
17. Pactipenenenue pupM 1o BenrurHe GOHI0B M ce0ECTOMMOCTH NPOAYKIIUU
OcHoBHbIE (POH/BI, MIIH. P CebecTouMOCTb €MHUIIBI TPOAYKIIUH, P.
30-34 | 34-38 | 3842 | 4246 | 4650
o 60 — — — — 4
60—70 — 4 1 4 16
7/0—-380 13 12 6 19 24
80 —100 35 13 18 15 —
bonee 100 o1 15 12 7 —
18. 3aBUCUMOCTB MEX]1y MECSYHOU MPUOBLIBIO (PUPMBI U KOJTHYECTBOM
HapyIIEHUH TEXHOJIOITMYECKOT0 MPOLECcca MPOU3BOACTBA
KonnuecTBo HapymeHui MecsuHas puObLIb, THIC. P.
texHojornyeckoro npomecca | 200-300|300—400 | 400-500 | 500-600 | 600—700
o 4 — — 2 3 13
4-8 1 4 2 12 9
8§—-12 8 9 7 — 1
bonee 12 10 — — — —
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19. 3aBUCUMOCTBH MEX1y MECSYHBIMH 3aTPATAMH HA PEKJIAMy U J10X0JI0M (hUPMBbI

3aTpaThl Ha peKyiamy, ThIC. p. Jloxon, TIC. p.
100-150|150-200| 200-250|250-300| 300—-350
Jo 10 9 — — 1 —
10-15 12 4 2 6 2
15-20 16 8 12 8 9
20—25 — 3 6 13 /

20. Pacnipenenenne COTpyTHUKOB (PUPMBI IO CTaKy padOThI U BHIIOTHEHHOMY

3a roj; 00beMy padboT

Crax, ner O6beM paboThl, THIC. P.
18-20 | 20-22 | 22-24 | 2426 | 26-28 | 28-30
0-5 3 — — — 6 —
5-10 15 3 1 4 2 3
10-15 4 15 27 8 1 12
15-20 — 8 16 2 22 16
20— 25 — — 3 — — 30

21. Pacnpenenenne Mara3uHoOB IO TOPrOBOW IUIOIIAN M €KEIHEBHOW BBIPYUYKOU

Toproas miomaip,

E>xenHeBHas BBIPYUKa, THIC. P.

(KB. METpHI) 24 4-6 6-8 8-10 | 10-12 | Gosee 12
10-30 2 2 — — — —
30-50 6 3 3 — — —
50-70 4 8 6 1 2 1
70-90 — 4 7 2 4 8

bonee 90 — — 2 3 10

22. 3aBUCUMOCTh MEXIYy PEHTa0EITbHOCTHI0O COOCTBEHHBIX CPEICTB MPEIPUITHS U
CpEeIHUM M3HOCOM 000pYI0BaHUs

N3Hoc o0opyoBaHus,

PenrtadensHOCTE, %

% 10-12 | 12-14 | 14-16 | 16-18 | 18-20 20-22
o 20 - - 2 1 23 8
2040 2 13 20 7 2 1
40-60 14 16 3 4 - -
bonee 60 13 1 - — - —

23. IIpoctoun 000opy0BaHusl U C€OECTOMMOCTh NPOAYKIIMU MIPEANPUSATHS 32 MECSI]

[Ipocrow, u. CebecTouMOCTb, THIC. P.
552 | 5254|5456 | 5658 5,8-6,0
o 20 5 1 — — —
20-40 2 8 2 2 9
40 - 60 1 13 19 6 7
60 — 80 — — 4 5 23
bonee 80 — — 1 15 9
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24. 3aBUCUMOCTb MEXI1Yy PEHTa0EIbHOCTHIO COOCTBEHHBIX CPEICTB MPEAIPUATHS U

BEJIMUMHOMN 3a€MHBIX CPCACTB

PenrtabenbHOCTD, %

3aeMHBIC CPEJCTBA, ThIC. .

200-300 | 300—400 | 400-500 | 500-600 | 600700
18 - 20 — — 1 1 13
20—22 1 4 2 12 9
22 24 3 9 7 4 1
24 - 26 10 2 — — -

25. Pacnipeenenne Npou3BOAUTENIBHOCTH TPyJa U 00beMa ToBapooOOpoTa Ha ATy

HaCeJICHUs
ToBapoobopoT, ThIC. P. [Tpon3BOANTENBHOCTD TPYJA, THIC. p/Uell.
15-20 | 2025 | 25-30 | 30-35 | 3540
0,7-0,9 2 1 — — —
09-11 4 o) 3 1 —
1,1-13 3 7 6 5 6
13-15 — — 2 7 3
15-1,7 — — — 6 S
3AJIAHUE 6.

HCCJ’ICI[OB&TB BJIMSIHUC HA KOJIMYCCTBCHHYIO IICPEMCHHYIO KAYCCTBCHHOI'O I10-

KazaTes (moka3aresneil).

BAPUAHTDI 3ATAHUSA
1. Pe3ynpTaThl HCHBITAHUS TPEX COPTOB MIIEHULIBI
Copt nmeHunp! YpokallHOCTh MO y4acTKaM, 1y/ra
1 18,3; 19,4, 20,8; 17,4, 20,3; 19,8; 20,3; 20,0; 19,3; 17,8
2 17,9; 22,4; 23,1; 20,5; 17,3; 19,7; 20,1; 19,4; 20,5
3 19,1; 23,6; 21,5; 22,7, 22,8; 23,4, 22,1, 20,8; 19,3; 23,1; 23,0

2. Biusinue Tuna ynoOpeHus Ha ypoKailHOCTh STUMEHSI

Tun ynobpenus YpoxkallHOCTB, 11/Ta
Kamuiinoe 20,1; 20,4; 19,3; 26,7; 21,4; 22,5; 19,3; 19,8; 22,4; 19,8; 29,1;
19,7; 20,4;
docdarHoe 22,3; 23,4; 19,8; 22,3; 24,1, 22,3; 23,7, 22,6, 22,8
A3zoTHOE 20,5; 20,7; 22,4, 21,7; 21,4; 20,8; 23,5; 24,6; 23,1; 22,0

3. JlaHHBIC UCTILITAHUN O3WMOM MIIICHUITBI

Copt YpoxxaitHOCTb, 1/Ta
Hooykpaunka 84 [32,4; 31,8; 33,5; 30,7; 34,0; 33,2; 31,7; 31,6, 34,0; 33,2
beszocras 4 41,4, 445; 43,0; 42,7, 41,6; 43,8; 42,2; 45,0; 41,9

Cxkopocrenka 3

42 .8: 40,3: 40,5: 40,3; 41.,4; 41,3; 40,8; 39,2: 40,5; 40,3

93




4. 3aBUCUMOCTb YpOBHsI BUOpauuu (B % OT NpelieTbHO I0MYyCTUMOT0) OT MapKH IIbI-
jecoca

Mapka nbuiecoca YpoBeHb BUOpaimu
“Meteop” 76,80, 74,77,89,73,70,91, 84, 73
“ITosoc” 86, 79, 73,91, 92, 85, 87,93, 78,97, 84

“Hagexna” 64, 80, 91, /8, 66, 68, 74, 83, 76, 71

5. 3aBHCHMOCTB pa3pbIBHOM Harpy3KH BOJIOKHA OT CIIOcO0a U3TOTOBJICHUS

Cnoco6 U3roToBICHUS PaspeIBHAs HArpy3Ka, KI/ MM
1 180 160 180 140 165
2 196 156 200 160 150
3 280 270 296 208 220
4 150 190 230 170 180

6. JlaHHbIe HCTIBITAaHUSI M3HOCA IIMH MOTOLMKJIIOB ITOCJIE ITpo0era B 8 ThIC. KM

Mapka MOTOIMKJIa N3HOC MH, MM
“UNK” 8,2;9,0, 8,6;78;81, 74,89;9,9, 84
“SIBa” 6,%; 8,5, 6,6; 8,0; 7,3; 7,1, 6,0; 5,8
“Yparn” 7,6,75;78,74,78;89;71,72,79
/. 3aBUCUMOCTB YpOKalHOCTH (11/Ta) 010K OT COpTa U BHJIA TIOYB
Copt ITouBa
YepHo3em Topdhsauku | Cynecuanuku | ['THHO3EMBI
Ilenmun 220 270 230 210
AHTOHOBKA 270 280 225 215
CraBsHka 245 274 231 228
Yancu 264 251 243 214
boraTeipb 277 284 245 202

8. IIpupocT ymoeB Moioka (B TUTPax) B 3aBUCUMOCTH OT BUJa 100aBOK B PaIlMOH
KOPMJIEHUSI JUISI PA3JIMYHBIX NTOPOJ KOPOB

[Topona kopoB Buner no6asok
1 2 3 4 5
1 10 12 11 15 18
2 25 30 27 18 35
3 40 43 47 42 41
4 33 40 45 37 36
9. 3aBUCUMOCTb CKOPOCTHU pEaKIMu (MUH) OT THIA KaTAJIM3aTOPA U CPEJIbl OKUCIICHUS
Karanu3zarop ATtMochepHbIit YucTelit OO6orareHHbIH
BO3AYX KHCJIOPOJI KHCJIOPOJAOM BO3yX
Kemneso 61,5 60,1 60,3
IlepmaHranat Kajivs 54,2 53,1 54,2
[Imatuna 50,0 490 491
Maprasnen 52,2 52,0 52,0
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10. YposkaitHocTh KapTodens (11/Ta) B 3aBUCUMOCTH OT BUJa yIOOPEHUN U CPOKOB

1oceBa
Bunbl ynobpenuii
Cpoxku mocesa Topd | Kanuiinas cons | Cynepdochar | CepHOKUCTBIN
AMMOHUU
Panbie cpoka 261 266 230 240
CBOEBPEMEHHO 265 269 237 239
C onoznanuem 263 260 229 236

11. Jlan"ble 0 MECSTYHOU MPUOBLIN HUIHAJIOB TPEANPUSITHSI

dunman [TpuGbLIB, THIC.pYO.
MPENPUSITUS

1 35,8; 43,5; 30,7, 34,0, 33,2; 31,7; 31,6; 34,0; 33,2

2 31,4; 44,5; 43,0, 48,7, 41,6; 43,8; 42,2, 45,0; 41,9

3 32,8; 40,3; 40,5; 45,3; 41,4, 41,3, 40,8; 39,2
12. 3aBUCUMOCTh ypOxKaWHOCTH (11/Ta) I0JI0K OT COPTa U BUJIA TTOYB

Copt ITouBa
YepHozem Topdsaukn | Cynecuanuku | ['mumHO3eMBI

Ilenun 245 250 215 220
AHTOHOBKA 260 280 225 215
CrnaBsHKa 245 274 231 228
Yancu 264 256 243 214
Bborateips 270 284 245 200

13. JlaHHbIE UCIIBITAHUS M3HOCA IIIMH MOTOIIMKJIOB MOciie mpoOera B 7 ThIC. KM

Mapka MOTOLIMKJIA

N3nHoC mmH, MM

VK™ 8,2,9,0;8,6;78;81;74;89,99;84;80; 73, 7,1,
“sIsa” 6,5;85:6,6;80;:7,3;:7,1;:6,0:;:6,0; 7,0;: 7,3;: 5,8
“Ypan” 76:75:78:74:78;:80:73;:71:89:7,1:7,2:79

14. JlanHbIC UCTIBITAHMI O3UMOM IIIICHUIIBI

Coprt YpokaliHOCTB, 1/Ta
HoBoykpanHckas 31,8; 33,5; 30,7; 34,0; 33,2; 31,7; 31,6; 34,0; 33,2
Borateipckast 43,4: 44.5; 43,0; 42,7; 41,6; 43,8; 42,2; 45,0; 41,9
Ckopocrenka 40,3; 41,4, 42,8, 40,3, 40,5; 40,3; 41,4, 41,3, 40,8; 39,2

15. 3aBUCUMOCTB CKOPOCTH peaklvy (MUH) OT THUIA KaTallu3aTopa U CPebl OKUCTIE-

HUS
Karanuzarop ATtMochepHbIit YucTeiit OO6oranieHHbIH
BO3JIyX KHCIIOPOJ KHCJIOPOJIOM BO3AYX
Kemneso 62,5 60,6 59,3
ITepmanranar kanus 54,2 53,1 94,7
ITnatuna 50,0 49,0 49,1
Maprasnen 51,2 54,0 52,0
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16. 3aBUCUMOCTH YpOKaiHOCTH (11/Ta) OBCa OT COPTA U BHJIA MTOYB

Coprt ITouBa

OBCa UepHozeMm Topdstanku | Cynecyanuku | ['muHO3EeMBI
Cl 25,0 27,0 23,0 21,0

C2 27,0 28,0 22,5 21,3
C3 21,5 27,4 18,1 22,8
C4 20,4 25,1 20,3 21,4
C5 19,7 19,4 18,5 20,2

17. 3aBucuMocCTh ypoBHS BUOparuu (B % OT MpeAesIbHO AOIMYCTUMOTO)
OT MapKu XOJIOJUIIbHUKA

Mapka YpoBeHb BuOpanuu
XOJIOTUJIbHUKA
“OKA-6” 76,80, 74, 77,89, 73,70, 91, 84, 73, 78, 66, 68, 719
“Ctunon” 77,86,79,73,91,92, 85, 87,93, 78,97, 84
“Ilomroc” 64, 80, 77, 66, 68, 91, 78, 66, 78, 74,83, 76, 71

18. JlanHble 0 0€30TKa3HOM CPOKE padOThI IBUTATENEH PA3JIMYHbBIX TUIIOB

Tun nBuraress

CpoK CIIy)0bI, MECSITICB

Tum 1 32,4; 28,8; 33,5; 30,7; 34,0; 33,2; 31,7; 31,6; 34,0; 33,9
Tun 2 41,4:; 46,5; 43,0; 42,7; 41,6; 43,8; 42,2; 45,0; 41,9
Tum 3 42,8; 40,3; 40,5; 40,3; 31,4, 41,3; 40,8; 39,2

19. Mecstunblii mpupocT Beca (Kr) B 3aBUCUMOCTH OT BUJIa 100aBOK B PaIlMOH KOPM-
JICHUS JUIsI Pa3JIMYHBIX MOPOJ] OBIYKOB

[Topona Buaer no6aBok

OBIUKOB J1 J12 J13 J14 J5
1 18 17 19 15 18
2 24 30 27 18 25
3 20 27 18 25 21
4 23 22 24 21 20

20. lanabie 0 MECSTYHOM MPUOBLITN (HUITHAJIOB MIPEANPUSITHS

dunnan [TpuGbLIB, THIC.pYO.
IPEAIPUATHS
1 55,8; 43,5; 45,3; 41,4, 41,3; 34,0; 33,2; 31,7, 31,6; 34,0; 33,2
2 31,4, 44,5; 43,0; 48,7; 51,6; 43,8; 52,2; 45,0; 41,9
3 42,8, 40,3; 40,5; 45,3; 41,4, 41,3; 40,8; ; 45,3; 41,4, 41,3

21. lannbie 0 6€30TKa3HOM CpOKe pabOThl IPUOOPOB Pa3IMYHBIX TUIIOB

Tun npubopa Cpok ciayx0bl, MecsI1IeB
Tun 1 32,4; 28,8; 33,5; 30,7; 34,0; 33,2; 31,7; 31,6; 34,0; 33,9
Tum 2 26,4; 36,5; 43,0; 42,7; 41,6; 33,8; 42,2; 35,0; 41,9
Tum 3 22,8; 40,3; 40,5; 40,3; 31,4; 41,3; 40,8; 39,2
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22. IlpuOpis MarasuHa (MJIH. py0.) OT IPOJTAKH TEJIICBU30POB

Mapxka KBapras roga
TEJIEBU30pa 3uma BecHa Jleto OceHb
COHUA 25,0 27,0 23,0 26,0
I[TAHACOHUK 27,0 28,0 22,5 21,3
I'OPU30HT 21,5 20,4 18,1 22,8
OJIEKTPOH 20,4 25,1 20,3 23,4
BUTA3b 29,7 24,4 30,5 27,2
23. JlanHble 0 MECSYHOM MPUOBLIN LIEXOB MPEATPUITHS
No exa [TpuObLIb, THIC.pYO.
1 55,8; 43,5; 41,4, 41,3; 34,0, 33,2; 31,7; 31,6; 34,0, 33,2
2 31,4, 44,5; 43,0; 48,7, 51,6; 43,8; 52,2; 45,0; 41,9
3 42,8; 40,3; 40,5; 45,3; 41,4, 41,3; 40,8; 45,3; 41,4, 41,3
24. IlpuObuis MarasuHa (MJIH. py0.) OT IPOJIa’KH MbLIECOCOB
Mapxka KBapran roga
IbLIECOCa 3uma Becna Jlero Ocenb
Taitbyn 25,0 27,0 23,0 26,0
Betepok 27,0 28,0 22,5 21,3
Buxpsb 215 20,4 18,1 22,8
Onka 20,4 25,1 20,3 23,4
MockBa 29,7 24,4 30,5 27,2
25. lannsbie 0 k03 dULMEeHTax 3arpy3Ku 000pyI0BaHUs MO LIeXaM MPEANPUSITHS
No 1iexa Koaddbunment 3arpy3ku odbopynoBanus o mecsiam (%)
1 44 4, 43,5; 41,4, 41,3; 34,0; 33,2; 31,7, 31,6; 34,0; 33,2; 40,5
2 52,2;44.5; 43,0; 48,7, 51,6; 43,8; 52,2; 45,0; 41,9; 43,5
3 421, 40,3; 40,5; 45,3; 41,4, 41,3, 40,8; 45,3; 41,4, 41,3
26. Jlanabie 0 6€30TKa3HOM CpPOKe padOThl MPUOOPOB PA3IUYHBIX TUIIOB
Tun npubopa Cpok ciy»0bl, MECSIICB
Tun 1 33,9; 30,7; 28,8; 33,5; 30,7; 34,0; 33,2; 31,7; 31,6; 34,0; 33,9
Tumn 2 26,4, 36,5; 43,0; 33,5; 39,7, 42,7, 41,6; 33,8; 42,2; 35,0; 41,9
Tun 3 22,8, 40,3, 40,5; 40,3; 31,4, 41,3; 40,8; 33,5; 30,7; 39,2
27. Ilpubblas MarazuHa (MJIH. py0.) OT IPOJAXKH CTHPATHLHBIX MaIlTUH
Mapxka KBapras roga
MAIIIMHBI 3uma Becna Jleto Ocenb
CumeHc 25,8 27,0 23,0 26,0
Cubupn 27,4 28,0 22,5 21,3
ApJo 21,5 20,4 18,1 22,8
Nunesnt 21,4 25,1 20,3 23,4
ApHUCTOH 29,7 24,4 30,5 27,2
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3AJJIAHHUE 7.
[To umeromumcst naHHbIM (Ta0d.) TOJYYUTh YpaBHEHHE MHOKECTBEHHOW JIM-
HeiiHoi perpeccun Y =@y + X, +a,X, + 33X, M NPOoaHANN3UPOBATh Ka4eCTBO

MOJYYE€HHOW MOJIEIIH.
BapuaHTbl 3aaHuii TpUBEAECHBI HUKE B TAOJIHIIE.

BapI/IaHTBI 3aJaHuA 1JII MHOT'OMECPHOI'O PpCIrpCCCHOHHOI0 aHaJIn3a

Ne Bap. 3HayeHus Mmokazareyeu

Xy | 31]34|28|29| 3 |27[32[31[35]| 4 |26]34
15 112 | 13 | 11 | 18 | 20 | 18 | 20 | 14 | 13 | 10 | 12

o6 /04/06  05/08 1 1309040306108
135(162(146(159| 13 [115|184|113|141|168| 16 | 20

1

N

w

3 |35/46 1324334393135 47|41 |33
1,03/,08/02/01/03]05]03]01]09]06 0,7

15113118 13|17 |15]1114 1191412 |17
151431013154 |42 7132 ]22][119]| 83|52

(IS

N

w

1411711314113 |11 171216141215
16 | 9 |16 | 8 |10 |15 | 8 |16 | 11 |15 | 8 | 12

3,/08/02,01/03/05;03]0,7,04,07]09]06
10158 {93 [13 (34 (91|26 |112]|59|101]| 42|73

(IS

N

w

23 | 32 | 26 | 29 | 20 | 29 | 23 | 26 | 34 | 24 | 36 | 29
8 6 5 9 S 8 6 5 9 6 5 /

38 | 34 | 41 | 44 | 37 | 43 | 36 | 39 | 45 | 37 | 41 | 37
114 | 91 | 136 | 128 | 133 | 124 | 118 | 129 | 117 | 125 | 119 | 107

(IS

N

w

91 1122 | 110 | 93 | 125|109 | 113 | 95 | 120 | 97 | 121 | 103
438 | 422 | 423 | 424 | 410 | 439 | 413 | 430 | 432 | 419 | 437 | 420

204 | 219 | 231 | 206 | 222 | 218 | 207 | 223 | 233 | 211 | 216 | 228
960 | 841 | 621 | 854 | 740 | 901 | 888 | 691 | 666 | 777 | 987 | 604

(IS

N

w

16 | 18 | 20 | 17 | 18 | 16 | 19 | 20 | 18 | 21 | 19 | 16
3,04/06  05/08/0601,09,04,03]06]0,8

94 /18893839289 85]94 958689 9
02355138 4 2 |41 5712262 53|24

(IS

N

w

(IS

0,79/0,86/094,085/095/0,81,0,88/0,91,0,83/0,96|0,84 | 0,89
3,08 /3,22|3,33|3,06/3,07/3,19|3,34|3,09|3,41 3,12 | 3,15 | 3,37

1,19/09911,26 /097136141104 143|139[1,29|1,07|1,14
1,69(3,05(2,34|2,77[155]1,18|3,15|1,18|1,75|196|2,54|2,84

N

w

X< x| x| X|=<| x| x| X|=<| x| x| X|=<| x| x| X|=<| x| x| x<|=<| x| x| x<|<| x| x

(IS

33131128 (29| 3 |27 3631 [35| 4 |26 34
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N

8,8

9,5

8,5

8,9

8,6

8,1

9,9

91

8,3

8,7

8,9

8,3

w

3,8

3,1

3,7

3,4

3,9

3,5

3,2

3,8

3,9

3,3

9,3

14

5,5

8,3

10

4,7

14

13,2

10,4

5,9

12,3

(IS

3,5

3,2

3,1

3,5

2,6

3,4

2,9

3,7

3,3

2,6

3,4

N

14

13

10

12

13

16

17

20

14

13

19

12

w

0,9

0,6

0,7

0,5

0,8

1,3

0,9

0,9

1,2

0,8

19,9

15

19,3

17,1

21

14

20,6

10,5

20,5

20,7

13

19,8

10

(IS

0,59

0,71

0,79

0,61

0,69

0,76

0,57

0,65

0,77

0,62

0,78

0,67

N

0,03

0,15

0,13

0,21

0,06

0,16

0,07

0,13

0,18

0,08

0,23

0,09

w

1,28

1,22

1,29

1,26

1,01

1,27

1,32

1,03

1,33

1,09

1,17

1,19

26,1

28,8

30,1

28,7

23,8

29,7

27,4

24,8

30,7

24,3

29,6

26,1

11

(IS

1,2

1,6

1,4

1,9

1,5

1,8

1,2

1,3

1,7

14

1,2

1,5

N

15

16

11

15

12

13

13

14

12

w

0,7

0,4

0,7

0,9

0,6

0,7

0,9

0,1

0.4

0,7

0,9

0,6

10,4

2,9

11,4

8,5

10

44

6,3

8,1

9,3

7,4

12

(IS

3,5

3,7

3,2

3,1

3,9

3,7

3,8

3,1

3,4

3,9

3,1

3,6

N

0,3

0,1

0,5

0,6

0,7

0,1

0,4

0,7

0,2

0,4

0,3

0,7

w

1,4

1,1

1,5

1,1

1,7

1,2

1,2

1,3

1,9

1,8

1,6

1,3

5,7

43

6,8

5,9

8,5

4,7

6,2

6,8

7,9

7,3

13

(IS

20

32

26

35

20

30

23

27

37

24

39

29

N

15

14

18

16

11

15

17

12

18

13

19

14

w

35

39

35

45

42

38

34

41

44

37

43

36

77

78

48

80

125

69

56

89

63

85

49

65

14

(IS

20

28

14

29

16

33

23

30

34

25

32

27

N

41

57

49

42

59

95

44

53

58

47

54

48

w

14

11

19

15

12

16

19

12

17

13

15

18

87

109

103

117

81

150

127

115

166

100

137

143

15

(IS

12,1

10,4

11,6

12,6

10,6

11,4

11,9

10,9

12,8

12

11

11,3

N

7,4

8,2

7,6

8,8

8,3

7,7

91

7,8

8,4

8,2

8,8

w

3,1

4,6

4,3

5,3

3,8

51

3,9

4,6

3,7

4,2

87

82

90

92

84

88

87

87,4

92,4

90

85

87,9

16

(IS

9,7

8,9

9,6

8,1

9,9

9,7

9,2

8,3

9,4

8,4

9,4

8,6

N

13,3

13,6

13,8

14,4

14

14,6

13,9

14,7

14,1

13,4

143

13,4

w

22,5

21

22

20

21,5

20,5

23

21,5

20,5

22

20

23,5

41,6

42,1

40,4

42,3

38,1

36,6

46

46,7

37,6

46,4

37

48

X< x| x| X< x| x| X|=<| x| x| X|=<| x| x| X|=<| x| x| X<|=<| x| x| x<|=<| x| x| x<|I=<| x| x x<=<|x x

(IS

3,4

3,2

3,6

3,9

3,7

3,1

3,9

3,7

3,8

3,1

3,9

3,4
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N

3,/05/06 /08/01,04 0708040207103

w

1411111411914 11216 1319171914

57 | 54| 7 |10 | 5353|8578 8 6 193 ]55

(IS

16 | 13 | 10 | 20 | 19 | 14 | 11 | 17 | 15 | 12 | 18 | 13

2 /7 |11 | 6 o) 3 8 5 4 8
3 4 4 2 9 1 7 5 6
7 14 | 3 | 20 | 3 | 10 3 | 22 | 15 | 17

(IS

18 | 9 110 |15 |17 | 11 |12 | 7 |20 | 14 | 8 | 16

N

63 | 80 | 79 | 64 | 73 |81 | 70 | 66 | 76 | 68 | 78 | 69

w

23 | 28 | 15 | 29 |16 | 33 | 24 | 30 | 34 | 27 | 32 | 29

150 | 173 | 98 | 183 | 119 | 209 | 147 | 167 | 240 | 172 | 191 | 194

(IS

36 |46 |43 5338491394641 38|45 4

N

/76 82| 9 (7991 (83771987889 ] 9 |88

w

175196194 176/199| 18 |183|183|19,4|17,4]189| 19

60 | 68 68,8684 67 [684/619|711/643|64,1| 70 |66,1

(IS

/4,182 9 (7688 (8377191 7884|7991

N

139(14,7(141(134[143[134|139|149| 14 |139|146|14,7

w

11 | 12 | 17 | 20 | 14 | 8 16 | 17 | 15 | 14 | 16 | 19

18,118,9| 29 [454(213| 49 |325]293| 29 [22,4][33,1]|35.2

(IS

105/93 197192 /10194 /103|911 | 94 1103| 92 |10,2

N

w

511651596358 |65[54|66| 6 |56)|62]5/7

29,1139,6344(355|36,6|36,1]285/43,1|34,7|27,7[383]| 31

(IS

21312291224 23,1|21,3|22,421,41234|22,6|215|22,8|20,8

N

324(328(309| 33 |32,1/31,4|30,1/31,8/30,4|33,2/31,9|30,5

w

10,3(119(111|118|10,1|114|113|10,8|114|10,4|[11,7]10,6

50,3(52,3[45,452,948,1| 50 [49,1|41,2|46,6|52,5|49,9|48,1

(IS

45|41 |46 |41 |42 |46 42|43 |48 |44 |45 45

N

3/05/03/07/04 /070906 07]09]01]03

w

14,1114 ,19 14 /12 |16 13|19 17119 |14

/ |/63,/71,96 /68,8210 /6103|101 76 | 6,6

(IS

64 | 57 | 65 | 51 | 56 | 58 | 63 | 54 | 59 | 67 | 55 | 60

N

63 | 80 | 79 | 64 | 73 |81 | 70 | 66 | 76 | 68 | 78 | 69

w

18 | 9 10 | 15 | 17 | 11 | 12 /7 | 20| 14 | 8 16

262 | 206 | 233 | 208 | 242 | 222 | 231 | 1/0 | 272 | 254 | 190 | 245

X< x| x| X< x| x| X|=<| x| x| X|=<| x| x| X|=<| x| x| X<|=<| x| x| x<|=<| x| x| x<|I=<| x| x x<=<|x x

(IS

36 |35 4 (26 342937334139 ]46] 32
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26 106(114(119(109(128| 13 |114]109|131|11,8[11,3]|125

18,3(196(194(204|199|20,6|183|183|194|20,1][18,9]20,3
69 | 72 | 771|671 76 |751) 72 /1689|822 78 |76,8| 74,38

N

w

23 | 32 | 26 | 29 | 20 | 29 | 23 | 26 | 34 | 24 | 36 | 29
14 112 |15 | 13 | 11 | 16 | 11 | 16 | 14 | 12 | 13 | 15

93 | 73 192 | 84 | 9% | /5|9 | 79 | 9 |8 | 9 | 83
304 | 220 | 296 | 263 | 333 | 212 | 334 | 239 | 272 | 266 | 300 | 244

(IS

27

N

w

105(113(11,7{112]109|114|103|111|11,4]|10,3|11,2]10,2
36 |32 149 46 |38 3247139 34| 4 |35]43

/71/66| 6 (68|69 |76 7 |64 |72 6773|171
39,6 136,3|17,2|275|34,4/45,3|29,9|28,6|39,9|31,7|41,3|33,7

(IS

28

N

w

(IS

20,1119,7/20,6/183/18,3/19,4/20,1/189,20,3|21,5/19,9|20,8
31,9/31,8/309,31,2/,321,314,30,1/318/30,4| 33 |319|30,5

149 15 [138|14/4| 14 |146|139|14,7]141/13,4]143|13/4
83,6/859,70,3/86,5/869| 83 |71,2/8/7,1|72,3/69,9 80,8 | 67

29

N

w

45 141 |46 |41 |42 | 46 |42 |43 |48 | 44 |45 |46
03/05;]03/07]04/07]09]0607]09/01]04

56 | 5 |56 |51 5852555953 ] 6 |54]55
123] 11 [124(122] 13 [131]143]144]133]16,2| 11 |129

(IS

30

N

w

<1 x| x| X[=<| x| x| X|=<| x| x| X<|=<| x| x| X<|=<| x| x

3aganmue 8.

Ha xoHKypce mpoekToB N y4acTHUKOB TOJYYHJIA HEKOTOPBIC OLEHKH (TI0 CTO-
OaJIbHOM cHCTEeME) 3a JBa OCHOBHBIX Kaue€CTBEHHBIX (PAHTOBBIX) MOKAa3aTens (BapH-
aHThI 3a7aHuus ). CBsi3aHbI JIM MEXIy cOO0M TH nokazatenu? Jlate pusnyueckyro vH-
TepIpeTanuio nokaszaresnsiM. [IpoaHann3npoBaTh MoTydeHHBIE PE3YIbTATHI.

Bapuanrtsl 3a1aHust

Bapuanr 1

Ne mpoekTa 1 2 3 |1 4 5 6 7 8 9 110 ] 11
[Tokazarens 1 68 | 59 | 60 | 75 | 78 | 53 | 52 | 55 | 59 | 80 | 80
[TokazaTensb 2 53 | 65 | 55 | 78 |89 | 63 |64 | 65|51 | 75|75

Bapuanr 2

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
[Tokazarens 1 50 | 66 | 39 [ 60 | 75| 78 | 53 | 52 | 55 | 59
[TokazaTeinp 2 63 | 53 | 35 [ 55|68 |89 |63 ]64)65]51

Bapuanr 3

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9
[Tokazatens 1 63 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 59
[TokazaTens 2 53 | 53 | 80 | 55 | 78 | 89 | 43 | 61 | 65

Bapuanr 4
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No mpoekTta 1 2 3 4 5 6 7 8 9 10| 11
IToxa3zarens 1 50 | 68 | 59 | 60 | 75 | 78 | B3 | 52 | 55 | 59 | 70
IToxa3zarens 2 53 | 53 |65 | 55|78 8|63 |64 |65)|51|75

Bapuanrt 5

Ne mpoekra 1 2 3 4 5 6 7 8 9 |10
ITokazarens 1 50 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
IToxaszarens 2 60 | 49 | 62 | 50 | 61 | 65 | 53 | 54 | 58 | 48

Bapuanr 6

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9
ITokazarens 1 43 1 66 | 89 | 60 | 75 | 78 | B3 | 52 | 59
ITokazarens 2 43 | 53 | 80 | 50 | 78 | 89 | 43 | 61 | 65

Bapuant 7

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
IToxaszarens 1 60 | 85 | 78 | 53 | b2 | 75 | 59 | 75 | 59 | 88
IToxaszarens 2 5, | 78 | 89 | 63 | 64 | 65 | 51 | 65 | 51 | 76

Bapuant 8

Ne mpoekra 1 2 3 4 5 6 7 8 9 |10
IToka3zarens 1 50 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
IToka3zarens 2 60 | 49 | 62 | 50 | 61 | 65 | 53 | 54 | 58 | 48

Bapuant 9

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9
ITokaszarens 1 43 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 59
IToka3zarens 2 43 | 53 | 80 | 50 | 78 | 89 | 43 | 61 | 65

Bapuant 10

Neo mpoekra 1 2 3 4 5 6 7 8 9 | 10
IToxaszarens 1 96 | 89 | 60 | 85 | 78 | 53 | 52 | 75 | 59 | 90
IToxaszarens 2 83 |8 | 55|78 |89 63|64 |65 |51 |75

Bapmuanr 11

Ne mpoekra 1 2 3 4 5 6 7 8 9 |10
IToxazarens 1 67 | 68 | 59 | 60 | 75 | 78 | 53 | 52 | 55 | 80
IToxa3zarens 2 73 | 53|65 |55 78 |8 |63 |64 65|75

Bapuanr 12

Ne mpoekta 1 2 | 34 |5 ]16 |7 8 1 9 110
IToxaszarens 1 50 | 66 | 39 | 60 | 75 | 78 | B3 | 52 | 55 | 59
IToxa3zarens 2 63 | 53 | 35 | 55 | 68 | 89 | 63 | 64 | 65 | 51

Bapuanr 13

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9
IToxaszarens 1 63 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 59
IToxa3zarens 2 53 | 53 | 80 | 55 | 78 | 89 | 43 | 61 | 65

Bapuant 14

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
IToxa3zarens 1 50 | 68 | 59 | 60 | 75 | 78 | 53 | 52 | 55 | 59
IToxa3zarens 2 53 | 53 | 65| 55|78 89| 63|64 | 65|51
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Bapuanr 15

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
IToka3zarens 1 59 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
ITokazarens 2 60 | 49 | 62 | 50 | 61 | 65 | 53 | 54 | 58 | 48

Bapuanr 16

Ne mpoekra 1 2 3 4 5 6 7 8 9
IToxazarens 1 63 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 59
[TokazaTensb 2 53 | 53 |80 | 55|78 | 89|43 | 61 | 65

Bapuanr 17

Ne mpoexTa 1 2 | 3|4 |5 ]6 |7 8 1 9 110
IToxazarens 1 47 | 68 | 59 | 60 | 75 | 78 | 53 | 52 | 55 | 59
ITokazarens 2 53 | 53 | 65 | 55 | 78 | 89 | 63 | 64 | 65 | 51

Bapuanr 18

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
IToka3zarens 1 59 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
ITokazarens 2 59 149 | 62 | 50 | 61 | 65|53 |54 | 58 | 48

Bapuant 19

Ne mpoekra 1 2 3 4 5 6 7 8 9
ITokazarensp 1 71 166 | 89 |60 | 75| 78| 53| 52|59
ITokazaTens 2 53 | 53 | 80 | 55|78 |89 |43 |61 | 65

Bapuant 20

No mpoekra 1 2 3 4 5 6 7 8 9 |10 | 11
ITokazarensp 1 50 | 68 | 59 | 60 | 75 | 78 | 53 | 52 | 55 | 59 | 50
IToxazaTens 2 53 | 53 | 65 | 55|78 |89 |63 |64 |65 51|69

Bapuanr 21

Ne mpoekTta 1 2 | 314 |5 ]6 |7 8 1 9 110
IToka3zarens 1 59 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
IToka3zarens 2 68 | 49 | 62 | 50 | 61 | 65 | 53 | 54 | 58 | 48

Bapuanr 22

Ne mpoekra 1 2 3 4 5 6 7 8 9
ITokazaTensp 1 38 |66 |89 |60 | 75|78 | 53| 52|59
IToxazaTenn 2 43 | 53 | 80 | 50 | 78 | 89 | 43 | 61 | 65

Bapuanr 23

Ne mpoekta 1 2 | 314 5|16 |7 8 |9
IToka3zarens 1 63 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 59
ITokazarens 2 53 |53 | 80 | 55| 78 | 89 | 43 | 61 | 65

Bapuanr 24

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
IToka3zarens 1 50 | 68 | 59 | 60 | 75 | 78 | 53 | 52 | 55 | 59
IToka3zarens 2 53 | 53 | 65 | 55 |78 |89 |63 |64 65|51

Bapuanr 25

No mpoekTta 1 2 3 4 5 6 7 8 9 | 10

IToka3zarens 1 59 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
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| Tokasatens 2 | 60 | 49| 62 | 50 | 61 | 65| 53 | 54 | 58 | 48 |

Bapuanr 26

Ne mpoekra 1 2 3 4 5 6 7 8 9
ITokazarens 1 63 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 59
ITokazarens 2 53 [ 53 | 80 | 55| 78 | 89 | 43 | 61 | 65

Bapuant 27

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9 |10
IToxaszarens 1 47 | 68 | 59 | 60 | 75 | 78 | B3 | 52 | 55 | 59
ITokazarens 2 53 [ 53 | 65 | 655 | 78|89 |63 |64 | 6551

Bapuanr 28

Ne mpoekra 1 2 3 4 5 6 7 8 9 |10
IToxaszarens 1 59 | 58 | 63 | 57 | 60 | 61 | 54 | 52 | 55 | 56
IToxaszarens 2 50 | 49 | 62 | 50 | 61 | 65 | 53 | 54 | 58 | 48

Bapuant 29

Ne mpoekTra 1 2 | 3|4 |5 ]6 |7 8 | 9
IToka3zarens 1 71 166 | 8 | 60| 75| 78|53 | 52|59
IToka3zarens 2 53 [ 53 | 80 | 55| 78 | 89 | 43 | 61 | 65

Bapuant 30

Ne mpoekTa 1 2 3 | 4 5 6 7 8 9
IToxaszarens 1 68 | 66 | 89 | 60 | 75 | 78 | 53 | 52 | 88
IToxaszarens 2 43 | 53 | 84 | 50 | 78 | 89 | 43 | 61 | 65

3aganue 9.

['pynma u3 HECKOJIBKUX SKCIEPTOB OLIEHWBAET KAY€CTBO OAHOTUITHOW MPOAYK-
I[UH, BBIITYCKAEMOW Ha HECKOJBKUX MPEANPUATHUSAX.

[IpeamouTeHust HKCEPTOB (MX PAHTH) TTOKA3ATENs MIPEACTABICHBI B TAOJIHIIE.

B3auMocBs3aHbl (COTTIACYIOTCS) I MHEHUSI SKCIIEPTOB?

Paccuntarh K03 UITMEHT KOHKOPAAIMH U OLIEHUTH €r0 3HAYHNMOCTb.

Bapuanrtsl 3a1aHust

Bapuanrt 1
[Tpennpusitus
Okcnept 1 2 3 4 5 6
1 3 1 4 2 5 6
2 4 2 S 3 6 1
3 2 1 4 S 6 3
4 2 3 4 6 1 5
S 3 6 1 4 2 S
Bapuanr 2
[Tpennpusitus
DKcnepT 1 2 4 5 6 /
1 S 3 1 S 4 2 6
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[Tpennpusitus
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