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BBegeHue

B coBpeMeHHBIX aBTOMAaTU3UPOBAHHBIX CUCTEMAX Pa3IMYHOTO Ha3HAYCHHS MOTYT MCIOJb-
30BaThCS PA3NUYHBIE CIIOCOOBI OTOOpakeHust mHpopmauuu. [Ipu sToM, cmocod oToOpakeHus
nH(popMallUK JOJDKEH JeiaThb MHPOpPMAIMI0 KaKk MOXKHO Oojee MOHATHOM ais yenoBeka. Bo
MHOTHX CIIydasx, IPOrpaMMHOE 0OECTIeYeHNE CUCTEMBbI TPUXOJUTCS CYIIECTBEHHO MOJIU(PHIIH-
pOBaTh B CBS3M C TPYJHOCTSMH NMOHHMAaHHsI M WHTEPIPETAlMU OTOOpakaeMoil MH(pOpMauu
NoJb30BaTesIMA. J[j1s1 TOTO, 4TOOBI MOXKHO OBUTO 3((PEKTHBHO KOHTPOJMPOBATH 3TOT TPOLIECC,
HEOOXOIMM CHOCOO OIIEHKH SPrOHOMHYHOCTH OTOOpakaeMoi WH(opMmanuu. YUHuTBIBasS TOT
(bakT, 4TO SPrOHOMHYHOCTD SIBJISCTCS CYOBEKTHBHBIM IMOHSATHEM, €IMHCTBCHHBIA BO3MOXKHBIH
CTI0CO0 OILIEHKH APrOHOMHUYHOCTH — OIPOC TOJIb30BaTelNeii cucteMbl. Takoi ormpoc J0mKeH ObITh
XOPOIIIO CTaHAaPTU30BaH, MPOCT IS MOJIH30BaTENeH U YI00EH B HHTEPIIPETAIUH.

B Hacrositiiee Bpemsi CymIeCTBYET Psii IIKal SPTOHOMHYHOCTH JOCTATOYHO IIMPOKO HC-
MOJBb3YeMbIX Ha MpPaKTHKE, MPEACTAaBISIOIUX CO00i aHKeThI-onpocHUKH. [Ipexae Bcero, 3To
tak Ha3biBaeMas System Usability Scale (SUS) [4], xoTopasi, moxanyii, HanboJsee 4acTo UCIOob-
3yeTcs M XOpOIIIo ucciiefoBana (cM., Hanpumep, padboTsl [3; 9]). Ona cocrout u3 10 MyHKTOB H
U3MepsieT y00CTBO UCTIONB30BAHUE U BOBMOXKHOCTh HAYUUTHCS paboTe C CHCTEMOIA.

Cpeau ApYrux aHAJOTMYHBIX IKAT MOXHO BBIICITUTh:

e After Scenario Questionnaire (ASQ) [8], mpeanazHaueHHYO 1751 U3MEPEHUS YIOB-
JIETBOPEHHOCTH IOJIb30BATENS OT IPrOHOMHUYHOCTH CHCTEMBI U COCTOSIIYIO M3 TPEX
MyHKTOB.

e Computer System Usability Questionnaire (CSSUQ) wu Post-Study System Usabil-
ity Questionnaire (PSSUQ) [8], npeanasnaueHHbIe ISl U3MEPEHHS YAOBJIECTBO-
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PEHHOCTH TOJIb30BaTENs OT KauecTBa MH(POpPMAIMH, CTENIEHHU TTOJIE3HOCTH CHCTEMBI
u ap. Kaxknas u3 3Tux mikan coctouT u3 19 myHKTOB.

Questionnaire for User Interface Satisfaction (QUIS) [5], npennasnauennyro s
M3MEpEHUS Pa3IMYHBIX APaMETPOB, CBSI3aHHBIX CO CTENEHBIO YAOBIETBOPEHHOCTH
MOJIb30BaTeILCKUM HHTEp(deiicoM. CocTouT U3 27 MyHKTOB.

Software Usability Measurement Inventory (SUMI) [7], npennasnadeHHyo s
U3MEpEHUs] Pa3IMYHBIX MapaMeTpPOB 3PrOHOMHYHOCTU CHUCTEMBI B IIEJIOM, B TOM
quclie, YA00CTBO MCIOJIB30BaHUs, BO3MOXKHOCTU OBICTPO M3Yy4UTh pabOTy CHUCTe-

MBI, 3MOIIUH, BBI3bIBaeMbIe PaboTOil ¢ cuctemoit u ap. Coctout u3 50 myHKTOB.

K COKAJICHUIO, YIIOMAHYTBIC IIKAJIbl UMCIOT TPU OCHOBHBIX HCOCTATKA:

1.

OHHU MPEAHA3HAYCHBI IJIA OUCHKH SPIrOHOMHUYCCKUX XAPAKTCPUCTUK CUCTCMbBI B IC-
JIOM, a He c1toco6a oToOpakeHust HH(OPMAIHH;

OHU HE IO3BOJISIOT OLIEHUTh TAaKOM BaXKHBIN MMapaMeTp, KaKk BOBJIECUYEHHOCTb (B aHT-
JIOSI3BIYHOM JIMTEpaType — engagement);

OOJIBIIMHCTBO YHOMSHYTBIX LKA COJAEPXAT OOJBIIOE KOJIWYECTBO ITyHKTOB, YTO

co3/aeT 60IbII0e HEYA0OCTBO IS PECTIOHICHTOB.

Takum 06pa30M, MNPpUXOAUTCSA KOHCTATUPOBATHL OTCYTCTBUC MOJAXOAAIICH IIKalbl IS

OLIEHKU SPTOHOMHYHOCTH CIIoco0a oToOpaxenus nHpopmarun. Pa3paboTka Takoil mKaibl, CBO-

0O0HOI1 OT BBIIIIEYKA3aHHBIX HEIOCTATKOB, U SIBIISIETCS LIEIBIO HACTOSIICH PaOOTHI.

1. [Ipeasaraemas mkaJia

MpI npejyiaraeM IKainy, IpeCTaBISAIONIYI0 COOON aHKEeTY-OIPOCHHK, COJEpIKaIlylo clie-

AYIOIIHUEC HICCTh ITYHKTOB:

1.

o Uk wb

Jlj1g MeHsl IpOCTO HAWTH HYXHYIO0 HH(OpMaIHIO.

S uCIBITHIBAIO TPYAHOCTH B MIOHUMAHUH UH(POPMAIITUH

Jlst nonumanust nHGOpMAaI HE0OXO0IUMO UMETh BHICOKYIO KBATH(UKAIIHIO.

A cmor HaiTH noNe3Hy0 HH(pOopMaIuio.

Bces unpopmanus coBepiieHHO O6ecnoses3Ha.

51 Oyny yacTo HMCIOJIb30BaTh YCTPOWCTBO, OTOOpakaroliee HHPOPMAIUIO B TAKOM

BUIC.

Ka)K,Z[BIﬁ N3 3TUX IMYHKTOB MPCACTABJIACT co0oif YTBCPIKACHUC, CTCIICHL CBOCTO COIJIACHA C

KOTOPBIM PECIIOHJIEHT JIOJKEH OLIEHUTH 1o mkaie Jlaiikepra:

ITonHOCTEIO HE COTJIACEH,
He cormacen;
3aTpyAHSAIOCh OTBETUTD;
Cormacen;

TlomHOCTEIO coriaceH.

I/IHTepHpCTaHI/I}I OTBCTOB PCCIIOHACHTOB IMPOU3BOAUTCA NMYTEM BBICTABJICHUS 0auIoB 3a

KXl OTBET C MOCIEAYIOLUUM CyMMHUpOBaHueM OaiioB. JIJig KaXa0ro yTBEp)KIEHUS! BHICTAB-

nsercs ot 1 1o 5 6amioB, mpuyeM OTBETHI Ha YTBEpKACHHS 1, 4, 6, SABIAIONIMECS TO3UTUBHBIMH,
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OLCHUBAIOTCs 110 IIKAJIC: 1 — IOIHOCTBIO HE CorjaceEs, ..

. 5 — IOJIHOCTBIO corjiaCc€H, a OTBCTHI

Ha yTBepKJeHUA 2, 3, 5, SBISAIOUMECS HEraTUBHBIMU, OLIEHUBAIOTCS O IIKaje: | — MOJIHOCThIO

COTJIACEH, ..., 5 — IOJHOCTBIO HE COIJIACEH.

Takum oOpa3om, MakcuManbHas cymma 0amioB paBHa 30, a MUHUMAaTbHAS — 5.

Kax 6y,Z[eT IIOKa3aHO HWXE, MPCAJTOKECHHad HIKaJla COCTOMT M3 ABYX IIOAIIKAJI, KOTOPBIC

MOI'yT OBITE OLICHCHBI HE3aBHCHUMO:

e [OAIIKAJNA YI0OCTBA MCIIOIH30BAHUS, COCTOSIIAS U3 yTBEepKIeHuH 1, 2, 3;

® [IO/IIKaJIa BOBJICYEHHOCTH, COCTOSIIAs U3 YTBEPKAeHUM 4, 5, 6.

2. CtaTucTHYECKOE HCC/ieJOBAHUE.

[MpennoxenHas mikaga ObUIa MPOTECTUPOBAHA MMOCPEICTBOM orpoca 653 venosek. [emo-

rpaduUecKre XapakTepUCTUKU BBIOOPKH MpHBEIeHBI B Ta0imIe 1.

Ta6auna 1. [lemorpadnieckre XapaKTEpPUCTHKH PECIIOHICHTOB.

XapakTepuCTHKA
Ion 49.1% myX4uH
50.9% sxeHIuH
CpenHuii Bo3pacT 32.3 roga
OO6pa3oBanue:
Vuenas cTeneHb 0.6%
Briciiee 27.3%
Hemnonnoe Briciiee 5.1%
Cpennee 36.7%
Hwxe cpennero 30.3%

Bcero Obl10 mOATrOTOBIEHO § pa3nuyHbIX 00pa3loB UH(MOrpaguKH, KOTOphIe MOKa3bIBAIN

3aBUCUMOCTb HOTpe6J'IeHI/I$I FOqueﬁ 1 XOJIOAHOM BOJBI B 3JaHUU OT BPEMCHHU CYTOK. KancleMy

PECIOHJEHTY ObUI MPEII0KEH OJIMH U3 HUX JUIsS OLIEHUBAHUS 110 pa3padOTaHHOM LIKae.

[To pe3ynbTatam ompoca ObUT IpoBeaeH GakTopHblii aHanu3 [1]. Ero pesynbTarsl npuse-

neHsl B Tabnuie 2. Beero Obuto BeisiBICHO ABa ¢aktopa. [lepBrrit pakTop MBI onpeaenseM, Kak

«Y 106CTBO HCIIOIB30BaHMSY, BTOpOH (dakTop — Kak «BorneueHHOCTh». M3 Tabmuibl 2 oueBHI-

HO, YTO BONPOCH! 1, 2 1 3 SBJIAIOTCS HANOJHEHUEM IepBoro ¢akropa, a Bonpockl 4, 5 u 6 — Ha-

MOJIHCHUCM BTOPOTO (baKTopa.

Ta6auuna 2. Pe3ynbpTathl pakTOpHOTO aHATHM3a

®akTop 1 | Paxkrop 2
1. Jljist MeHs TPOCTO HAWTH HYKHYIO HH(OpMAIHIO. 0,76 0,32
2. S MCTIBITBIBAIO TPYAHOCTH B TOHMMaHUU HH(OpMau 0,85 0,15
3. Jnis moHumanus UHGOPMALUU HEOOXOJMMO HMETh BBICO-
KYIO KBaJIU(DUKALIHIO.
4. S cMor HalTH MONe3HYI0 HH(POPMAIHIO. 8;? ggé
5. Bce nadopmanms coBepiiieHHO Oecrose3Ha. 0’28 0’70
6. Sl 6yny 4acTo MCHOJB30BATh YCTPOMCTBO, OTOOpaskaroliee 0:11 0186
nH(OpPMALIKIO B TAKOM BUJE.
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bruta mpousBeeHa olleHKa HaIeKHOCTH MyTeM BbluncieHus: koagounuenta Kpondbaxa o

[6; 10], mo caemyromieit popmyie:

N
a= > : 1)
N-1 oy

rac N — KoJIHU4ecTBO HUCCIICAYCMBIX KOMIIOHCHTOB, (7>2( — CpCAHCKBAAPATHUYICCKOC OTKJIIOHCHUC

2
BCCX HUCCICAYCMbIX MHOXCCTB, GY_— CPCOAHCKBAAPATHICCKOC OTKIIOHCHHWEC KOMIIOHCHTA Yi’ a
i

WuTepnperanus 3Ha4eHUH 3TOr0 KOXQPUIMEHTa ITpUBeeHa B Tabiwmie 3.

Ta6auna 3. Mareprperarus kosppunueata Kpondaxa

Ko3¢ppuunent Kpondaxa & CreneHb HaIe;KHOCTH
>0.9 OUYEHB XOpoIas
>0.8 xopomias
>0.7 JOoCTaTOYHas
>0.6 COMHUTEJIbHAS
>0.5 ioxas
""‘_:0,5 HEJI0CTaTOYHAas

Jlna npeanoxxenHo mkansl kodddunuent Kponbaxa coctasun 0.82, mist mepBoro akro-
pa—0.79, s BToporo — 0.81. Takum 006pa3oM HaEKHOCTH BCEH IITKAJBI, a TAK)KE BTOPOTO (hak-
TOpa MOKHO KBaJTM(UIIMPOBATh, KaK XOPOILYIO, B TO BpEMsI Kak HaJIe)KHOCTh IEPBOro GakTopa —
KaK JOCTaTOYHYIO.

Taxoke ObUTa IpOM3BEIeHA OIIEHKA YYBCTBUTEIBHOCTH METOJIOM JTUCTIEPCHOHHOTO aHAJIN3a
[2]. B cooTBeTcTBHU C pe3yibTaTaMH 3TOTO aHAIW3a, MOKHO CJENaTh BHIBOJA O 3HAYUTEIBHOU

ayscrsurensroctd Beelt mkansl (F =3.919, p<0.001) u nepsoro daxropa: (F =8.3,

pP<0.001), a Takxe HOCTATOYHO IPUIMYHBIC IIOKA3ATENN YyBCTBUTEILHOCTH BTOPOro (haKTo-

pa: (F =2.3,p<0.01).

3ak/sloueHue

Taxum 00pazom, B cTaThe NMpeAioKeHa MPoCcTas U JIeTKas B MCIOJb30BaHUU 1IKaja, Ipei-
Ha3Ha4YeHHast JUIsl OBICTPOM OLEHKH 3PrOHOMHYHOCTH CHOCOOOB OTOOpakeHHsI MHGOpMalUu.
[Ikana Mo3BOJISET OLEHUTH JIBa aCMeKTa HIPrOHOMUYHOCTH: YAOOCTBO MCIOJIb30BAHUS U BOBIIE-
4eHHOCTh. [IpoBeneHHOE ucciieoBaHNE MOKA3aI0 XOPOIIYI0 HAJEKHOCTh M JIOCTATOYHO BBICO-
KYI0 4YBCTBHUTEIBHOCTH OLIEHKH 3PTrOHOMHUYHOCTH CHOCOOOB O0TOOpaXkeHHs MH(OpMAIMH C IO-

MOIIIBIO Hpe,Z[HO)I(CHHOﬁ IIKaJIbI.
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Modern automated systems use various methods to display information. Thus, a method to
estimate the ergonomics of displayed information is desirable. Now there are a number of ergo-
nomics scales, which are rather widely used in practice. Unfortunately, they have a number of
shortcomings.

We offer a new scale consisting of six points. Each of these points represents an assertion,
which must be estimated by the respondent on Laykert's scale in terms of the extent of his con-
sent with it. The offered scale consists of two independent subscales: a subscale of usability and
a subscale of involvement.

The offered scale was tested via polling survey of 653 people. The factorial analysis to
confirm the existence of two factors was based on the results of the poll. Reliability evaluation
was accomplished by calculating a Cronbach’s coefficient. For the offered scale the Cronbach’s
coefficient was 0.82. As to the first factor and to the second one, it was, respectively, 0.79 and
0.81. It means that, reliability of the entire scale, and also that of the second factor is possible to
qualify as a good one, while reliability of the first factor may be qualified as sufficient.

The sensitivity evaluation was made using a method of the dispersion analysis. According
to results of this analysis, a conclusion may be drawn that the sensitivity of the entire scale and
the first factor is significant, and the second factor sensitivity is sufficient.

The scale offered in the article is simple and easy in use. The scale allows us to estimate
two aspects of ergonomics: usability and involvement. The conducted research has shown that
the offered scale provides good reliability and rather high sensitivity of estimating the ergonom-
ics of information display methods.
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