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Special Software for Pilot Training
(TeKCT cTarbu Ha aHrJl. 3. —
English text of the article — p. 213)

B cTtatbe npencraBsieHo onucaHue
MeToaMnYeCKUxX npobrsiemM, BOSHUKLLNX
B xo4e npuMeHeHus nakera
crneunasabHOro npPorpamMmMHoro
obecneyeHus, npegHa3Ha4eHHOro
AJ1s1 NoAroToBKYU aBUaLNOHHOIO
nepcoHana no nporpamme «CRM —
ynpaBJsieHue pecypcamMmu ABYX4/1€HHOIo
akunaxa». lNMpengnoxxeHs! nytn
peLUeHUsI OCHOBHbIX MPo6J/ieM OLeHKN
a¢ppekTuBHOCTN B3anumogenicTeus

B 3KMnaxke sieraresibHOro annapara,
a Taloke HaMme4eHbl NyTv peanu3auun
npeAasoXeHHbIX pelueHuii. Ctatbsi
npoaoJKkaeT paHee Ha4yaTyio TeMy
(cMm. «<MT»: 2014, N2 5; 2016, N° 1;
2017, N2 3).

KnoyeBbie croBa: rpaxagaHckas
aBuauwmsi, 6eaonacHocTb rnoaéros, CRM,
crieumnasibHble rporpaMmMHbIe rMPoaAYKTbI,

meToan4eckoe obecrieyeHue.
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OBPASOBAHVE VI KAL

nporpamMmMHoe

o0ecnedyeHue ans
noaAroToBKM NUJIOTOB

Apunuuesa Oavea
Buxmopoena — xanou-
dam mexHu4ecKux Haykx,
douenm Kagpeopsl 1EémHOLL
KCcnaAyamauuu u npogec-
CUOHANbHO20 00Y4eHUs.
agUAUUOHH020 NEPCOHANa
CIIoI'Y TA, Cankm-Ile-
mep0Oype, Poccus.

Baacoe Fezenuii Bu-
maaveeut — cmapuiutl

UHIICEHeP-NPOPAMMUCI
000 «@Pupma «<HUTA»,
Canxm-Ilemepbype,
Poccus.

Ipexoe Baoum Aaexcano-
posuH — NUAOM-BbINYCK -
nux CII6I'Y TA, Cankm-
[lemepb6ype, Poccus.

Bagum FPEXOB
Vadim A. GREKHOV

nyonaukanusax pasHbix JeT [1—3]

OBIIM PACCMOTPEHBI BO3MOXHBIE

MyTU YMEHBIICHUSI HETaTUBHOTO
BJAUSIHUS 4YeIoBedYecKoro pakropa Ha 0e3-
OITIaCHOCTD IMOJETOB. OOTHUM U3 MOLOOHBIX
crioco6oB psaom ucciaegonatencii CIToI'Y
T'A [3—12] paccmaTpuBaeTcs TaKol MyTh,
KaK MpaBUJIbHOE KOMILIEKTOBAaHUE 3KUIIA-
JKeit JetaTteabHbIX anmapaToB (JIA). XoTs oH
M TIPECTaBISIeTCS BeChMa MePCIEKTUBHBIM,
HO B HAcCTOsIIIIee BpeMsl, K COXKaJIEHUIO, OT-
KPOBEHHO OTBEpPTraeTcsi aBUAallMOHHBIM CO-
ob1ecTBoM. [ToaTOMY B pyciie TOCIIOACTBY-
IOIIUX TeHACHIIMNH MOATOTOBKMU MHUJIOTOB
B IIEPBYIO Ouepelb BHUMaHUE ITOKa KOHIICH -
TpupyeTcst Ha iporpammax Crew Resource
Management (CRM).

Wcxonnpiit BapuaHT nmporpamMmmbl «CRM
Poccun» [3, 13] B cepeaune 2000-x romoB
ObLT B CUJTY 3KOHOMUYECKUX MMPUUYMH IIPEO-
o6pasoBaH B «CRM — ymnpaBneHue pecypca-
MU ABYXWICHHOTO 2KuMaxa». E€ HermpeMeH-
HOM cocTaBJIdIollell cTalu creluajlbHbie
KOMIIbIOTePHBIE MPOrpaMMBbI, IIpeIHa3Ha-
YeHHBIE IS HeIOCPEACTBEHHOU OLIEHKU



Ta0imuna 1

Koppensiuuu, BoisiBJeHHbIE MEXKIY MOKa3aTensmu ¥ ,, N, TRing’ T, v, uv,
npu 00C/IeI0BaHUM 52 nap YYACTHUKOB IKCIIEPUMEHTA
Tazer vy )
-0,1489 | -0,1091 0,1108
P >0,95 -0,0933 | -0,0096
TRing P<0,95 | P<0,95
Tazer P<095 | P<0,95 | P<095
v, P<0,95 | P<095 | P<095 | P<0,95
v, P<095 | P<0,95 | P<095 | P<0,95
Ta6uamua 2
Koppesiuu, Boissiennbie mexay nokasareasmu 3, N, T, N v uw,
npH 00cienoBaHuM 62 map yYaCTHHKOB IKCIIEPUMEHTA
Nom Wl WZ
0,0133 0,0079 0,0903
P <0,95
Tazer P<095 | P<0,95
Now P<095 | P<0,95
v, P<0,95 | P<0,95
172 P<0,95 | P<0,95 P<0,95 | P>0,999

3 HEeKTUBHOCTH B3aMMOIEIICTBUS B Mape
MNUJIOTOB. B TOM 4ucie omHUM M3 aBTOPOB
naHHoii ctateu (E. B. BracoBbiM) pa3pabo-
TaH MakeT CIEeLMaJbHOTO MPOrpaMMHOTO
obecneuenus (CITIO) [14].

39to CITO u conyTCcTBYIOLIMIT METOANYE-
CKMIi MaTepuall ObLIM YCIIEIIIHO BHEAPEHBI
B Y4eOHBIi Mpoliecc, B X0/1e KOTOPOIo, O/~
HaKo, BBISIBJICH PsII TPO0JIeM METOIUYECKO-
ro xapakTepa:

* OTCYTCTBUE MEPCOHAIM3ALUU U JTUYU-
HOro y4éTa pe3yJbTaToB;

* OTCYTCTBHE OOIIEro XpaHUJIMIIA TaH-
HBIX;

* OTCYTCTBME aBTOMAaTU3MPOBaHHON
CUCTEeMBbI 00Pa0OTKM PE3yIbTaTOB;

e Ccaa0blii KOHTPOJIb Had AeWCTBUSIMU
o0yJaeMBbIX.

PaccMoTpum nonpoOHee mpeacTaBieH-
HbIe METOAMYECKHE MPOOIEeMbl U BO3MOXK-
HbIe TIyTHU UX pelieHus. B mepByio ouepenp,
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MMOCKOJIbKY MaKeT CHeLMaIbHOTO IPOrpaMM-
Horo obecrne4yeHusl COCTOsII, B O0ILIEM-TO,
M3 HE3aBUCUMBIX MCIIOJHSIEMbIX MOIYJei,
OBIJIO pellieHO 00BEeAUHUTh UX B OOIIYIO
rpaduyeckyo 000J0UKY, COlepXKAIIYIO Te-
OpeTUYECKyI0 MHMOPMaIIMIO IO TPOrpamMMe
CRM, a Takxke onvcaHue BceX BKIIOYEHHBIX
B IIporpaMmy ympaxHeHuii. Tak Kak Kaxmgoe
yIpaxKHeHUe BeIET CBOI COOCTBEHHBIM XXyp-
HaJl pe3yJIbTaTOB BBLIITOJHEHMsI, HE3aBUCS -
LU OT APYTUX MPUIIOKEHUI, COITOCTaBIIE-
HUeE YCIIEXOB 00y4aeMbIX LIETUKOM JIOXKUTCS
Ha IUIeYd MpernoaaBaTelisi, YTO JOBOJbHO
3aTpyaHUTEIbHO. OCOOEHHO ¢ yUETOM TOTO
¢axTa, 4TO MPU BHIMOJTHEHUU YIIPAXKHEHUS
He MMeeTCs] HUKaKUX JaHHBbIX 00 oOyvae-
MBIX, a TeM 00Jiee 0 COCTaBe Map, BHIMOJIHS -
o1ux 3agaHue. To ecTh CTAHOBUTCS MPOO-
JIeMaTUYHOI OlleHKa KOHKPETHOTOo o0yua-
€MOT0 B KOHTEKCTE Pa3JIMYHbIX ITap U yIpaxk-
HEHMUI.

ApunudeBa O. B., BnacoB E. B., IpexoB B. A. CnewmnanbHOe NporpaMMHoe obecnevyeHne
AJS NOArOTOBKU NMUIIOTOB




DTOT haKT XOPOLIO WLTIOCTPUPYIOT KOP-
peLMY, BBISIBJIEHHbBIE MEXY Pa3IMYHBIMU
MoKa3aTeJisiMu, KOTOpble MTOKa3aHbl B Ta0-
quuax 1 u 2 [8].

CripaBa 1 BBepXy 3HaUeHUsT KO3 uim-
eHTa Koppensuuu [TupcoHa Mexay JaHHBI-
MU MokasaTteasaMu 3¢ GeKTUBHOCTH, a CIeBa
U BHU3Y XapaKTEPUCTUKU 3HAYUMOCTHU
KOppeasiuu

ITpu sToM B Tabnauuax 1 v 2 ucnonab3o-
BaHBI cJIeaylolne o0o3HaueHus [8, 14]:

T,.= Tyﬂ}F — BpeMS YAEpXaHUS «ILIaH-
KW» B TIpeieiax JOMyCTUMBbIX OTPAaHUYEHUIA;

Ty, — BPEMSI TIPOXOXICHMUS yIIPABIIsiC-
MbIM 00beKkTOM (YO) 3a1aHHOI TpaeKTOpUU;

N_,, — KOJMYECTBO COBEPIUIEHHBIX OLIM-
60k 3a nnepuon 300 c;

W, — CpeaHuil Gajul 1o JABYM WCIBITYe-
MBbIM 32 BBITTOJIHEHUE YITpaxkHeHus «Kpocc-
Yex 2» (Xyaumuil pe3yabrar);

W, — CpeaHUi Gayul Mo JABYM WCIBITYe-
MBbIM 32 BBITTOJIHEHUE YITpaxkHeHus «Kpocc-
Yex 2» (qy4yilIunii pe3yabTar).

Kak BuaHO M3 Tabaui, HauOOJbIINE
pacxoXJIeHUusi ¢ MPOYUMU pe3ybTaTaMu
JIaJio BpeMsl yaepKaHUsl «IUTaHKW» B TIpeIe-
Jax JOMyCTUMBIX orpanudenuit (T, )
B yIpaxHeHuu «A3zed», B 3a1a4y KOTOPOTO
BXOAUT pa3BUTUE aHTULUIALWU y MUJIOTA.
Byayuyu oueHb MOJE3HBIM IJs1 OOyYeHUS
U Pa3MUHKMU, YIIPAXKHEHUE CIUIIKOM YYBCT-
BUTEJbHO K CAyYalHBIM OlIMOKaM, 4TO
BeChbMa CYIIECTBEHHO CHUXAeT BO3MOXKHO-
CTU AJISI JUarHOCTUKU 3(PGDEKTUBHOCTU
B3aUMOJICVICTBUSI.

B noBobHO 3(h(heKTUBHOM yIIpaXKHEHUU
«Ring-2» oyeHb Mas pazdpoc MoaydyaeMbIX
pe3ynbraToB [8, 14], YTO MPUBOAUT K MHO-
TOYUCIECHHBIM (PJIIOKTyallUsIM B CPaBHU-
TEJIbHO HEOOBIIUX IPYNIaX U 3aTPydHSIET
CpaBHEHUE MOJYYEHHBIX JaHHBIX C JaHHBI-
MU MCUXOAUATHOCTUKH.

Vnpaxnenue «KpoccHek 1» sBasieTcs
3ajadeit s oTpabOTKU KOTHUTUBHO-MO-
TOPHOTO B3aMMOJEICTBUS B Mape B pexXuMe
MEPEKPECTHOTO KOHTPOJISI U OLIEHKU €Tro
apdexkTuBHocTu. Kak cienyet uz tabaui 1
U 2, OHO TTOKAa3aJ0 TOCTATOYHO HaAEXHOe
COBIIaJICHUE TTIOYTU CO BCEMU Pe3yJbTaTaMU
SKCMEpUMEHTa, KPOME PEe3YyJbTaTOB IO
ynpaxHeHuo «Azed». Ho 3mech Bo3HuKaeT
elé ogHa mpoosiema. I1jis cTapiimx BoO3pacT-
HBIX TPYMIT €CTh 3aTPYAHEHUS, CBSI3aHHbIE
C UCIIOJIb30BaHUEM TMEePCOHATBHOTO KOM-
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MmbloTepa: Aaxe MPU OTIMYHON peakiinu
U CJIaXEHHOCTU NEUCTBUN y JIIOJEUA ITOM
TPYMITBI HETOCTATOYHBIN YPOBEHb MOTOPHO-
ro HaBbIKa MPUMEHEHUs YyCTPOMCTB BBOIA,/
BBIBOJIa, YTO HETAaTUBHO CKa3bIBaeTCS Ha
BpPeMEHU BBITIOJTHEHUSI YIIPAXXHEHUS U pe-
synbTate. (IIpoie roBopsi, HEKOTOPbIE OT-
HOCUTEJIbHO MOXMJIbIE MUIOTH UMEIOT
MPOOJIEMBI TI0 HAXOXICHUIO HEOOXOIMMBIX
CUMBOJIOB Ha KjaBuarype). B To xxe Bpems
JUTSL MOJIOIOTO MOKOJIEHUSI aBUALIMOHHBIX
CHelMaMCTOB TaKas mpobjieMa npakTuye-
CKU He aKTyaJibHa, a 3HAYUT, Hy>KHa T0TIOJI-
HUTEJbHasE KOPPEJSAIUs Pe3yabTaToB MPO-
BEPKU M BO3pacTa UCTIBITyeMbIX |8, 14].

Takum 06pa3oM, BO3HUKAET HEKOTOPBIA
Habop CJIOXHOCTEW MPU UCMOJb30BAHUU
OTHEJbHBIX MOMyJel 0e3 UX KOMITJIEKCHOU
o0paboTku. PelieHreM xxe mpobyieMbl CTa-
HOBUTCSI BBEJEHUE IEHTPAJIN30BAHHOTO
XpaHWINIIA JaHHBIX CTyIEHTOB, a TaKXe
Pe3yJbTaTOB BHITTOTHEHUSI BCEX YITPaXKHEHMUIA.

Ha puc. | npencraBieHa Mojaenb CyII-
HocTb-CcBA3b (ER-Monens) [15] 6a3bl gaH-
HBIX, OCHOBHBIMU CYIIHOCTSIMU KOTOPOU
aBistioTes [14]:

e users — Tabyuia o0yyaeMbIX, UCIIOJIb-
3yeTcsl Ul XpaHeHUs CTIUCKa CTYJIEHTOB,
3aHuMawIuxcs mo nporpamme CRM,
a TakKe JIJIST X ayTeHTU(DUKALIMU B CUCTEME;

® sessions — Ta0IM1a MOJAb30BaTEIbCKUX
ceccuit. Korma aBa mojb3oBaTessl BXOASAT
B CUCTEMY Ha OJHOM KOMITbIOTEpE ST BbI-
TMOJTHEHUS YIIPAXXHEHU M, CO3MaETcs ceccus,
KOTOpasi XpaHUT B cebe MAeHTU(GUKATOPHI
M0JIb30BaTeNel U pa3IuYHYIO JOMOJHUTEb-
HYI0 UH(pOpMAaLIUIO;

e stealth, ring, azef u T.4.— TaOIUIIBI
pe3yJIbTaTOB BBHITIOJIHEHUST YIIPaXXHEHUN.
XpaHAIT B cede uaeHTUGUKaTop cCeccuu,
B KOTOPOI1 BBITTOJHSIETCS KaXk/10€ YIpakKHe -
HUeE, a TAKXKE PE3YJIbTaThl €T0 BHITTOTHEHMUS.

CBs13U MOJENU:

® CBSI3b «<MHOTHE-KO-MHOTHM» MEXIY
CYIIHOCTSIMU USETS U sessions oTpaxaeT pakT
HaJM4usI MHOTUX CECCUI Y OMTHOTO MOJIb30-
BaTesisd (BO3MOXHO, C Pa3IMYHBIMU TMapT-
HEpaMu), a TakxKe (akT ydyacTUs B KaXI0u
ceccuu 0oJiee OTHOTO MOJb30BaTENS;

® CBSI3b «OJIMH-KO-MHOTUM» MEXJIy Ta0-
JIMLIAMU PE3YyJbTaTOB U TaOJUIIEN MOJAb30-
BaTeJIbCKMX CECCUI OTpakaeT (DakT mpuHaI -
JIEXKHOCTH KaXJ0ro pe3ybTaTa K KOHKPEeT-
HOI ceccuu, a Takxxe (PakT BO3MOXHOCTU

ApunHudesa O. B., BnacoB E. B., IpexoB B. A. CneuunanbHOe NporpaMMHoe obecnevyeHne
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Cid INT(11)
% name TEXT

< surname TEXT

< patronymic TEXT
> login TEXT

< password TEXT
< category INT{11)

! id INT(11)
L % user1 INT(11)
! id INT(11) @ user2 INT(L1) ! id INT(11)

 session_id INT(11) | & started DATETIME “ session_id INT(11)

& datetime DATETIME % dosed DATETIME “ datetime DATETIME
< attempts INT(11) < maxXTK FLOAT
< chain INT{11) < averageXTK FLOAT

< chain_length INT{11) < result INT{11)

1 sessions_id INT(11) 1 sessions_id INT(11)

>

Cid INT(11)
< session_id INT(11)
“» datetime DATETIME

Cid INT(11)
< session_id INT(11)

id INT{11)

“ datetime DATETIME

< duration INT{11)
< speed INT(11)
< errors INT{11)

“result INT(11)

< gametime INT{11)
¥ sessions_id INT(11)

- w— -
P -
o N

Puc. 1. YnpowéHuas ER-mogenb npeanoxeHHos 6a3sl faHHbix [14].
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BBITIOJTHEHUSI MHOXECTBa pa3IMYHBIX
YIpaxXHEeHU B paMKaX OJHOI CECCUU.

LleHTpanu3oBaHHOE XpaHUIUIIE JAHHBIX
peuaet npobjeMy cbopa pe3yJbTaTOB Bbl-
MOJTHEHUSI YIIPAXKHEHUI, a MEPCOHATU3UPO-
BaHHas CUCTEMa JOCTYMa B CUCTEMY COBMECT-
HO C MEXaHW3MOM CECCHUI1 MO3BOJISIET JIETKO
MoJiy4yaTh pe3yJbTaThl JI0O0TO 00yyaeMoro
Y aHAJIM3UPOBATh UX B KOHTEKCTE pa3InyHbIX
YIpaXKHEHUH U nap, ¢ ydaCTUeM KOTOPBIX 3TU
YIpaxKHEeHUsT BbIMOJHsIMCD. [TpeacraBieH-
Hasl cucTeMa y4Jéta siBjisieTcs @yHaaMeHTOM
s TOCTPOEHUSI aBTOMAaTU3UPOBAHHOM
MpoLeaypbl OLIEHKU BHITTOJHEHMS TPOrpaM-
MbI «CRM — yIpaBieHne pecypcaMu IBYX-
YJIEHHOTO SKUMaXxa».

Crenyrolneii CyIecTBe HHOM ITpo0IeMoit
CTaJl0 OTCYTCTBUE KOHLEMNLIUU pa3aesieHus
pexxumoB paboTsl CITO Ha TPEHUPOBOYHBIN
U 3a4€THBIN. TpeHUPOBOUYHBIN peXUM MO-
Jipa3yMeBaeT CHSTUE KaKWX-JIU0O orpaHu-
YeHUI, a TakKXXe BO3MOXHOCTb B JIt0O0e€
BpeMsI OCTAHOBUTD BHIMOJHEHUE yIIpaxkHe-
HUSI U HayaTh €To 3aHOBO. B To BpeMs Kak
peXxuM 3a4é€Tta, orpaHuMYMBasi CBOOOIY Ieii-
CTBUI, HE MO3BOJISIET 00y4yaeMbIM Iepe3a-
MnyckKaThb yIpaxKHeHue, eCIU OHO, MO0 UX
MHEHMUIO, BBIMOIHSIETCS HeyanauHo. OrpaHu-
YyeHue 3a4E€THBIX MOIMBITOK MPUBEAET K IM0-
BBILLIEHUIO aIeKBATHOCTU PE3yJbTaToOB, UC-
MOJIb3YIOIIMXCS IJIST OLIEHKMU.

B 1uenoM coBepiieHCTBOBaHUE CIELU-
aJbHOTO MPOrpaMMHOTO obOecrieyeHus,
MPUMEHSIEMOro Mpu MOATOTOBKE MO MpPO-
rpamme CRM, mpu3BaHO MOBBICUTH 3(PdeK-
TUBHOCTb B3aUMOJEWCTBUS B DKHUIAXE
U clieyeT He IpeHebperaTs 4151 3TOTO JI0-
0011, Jaxke caMoii Maj0il BO3MOXHOCTBIO.
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ABSTRACT

The article is devoted to description of
methodological problems, occurred during application
of special software package intended for training civil
aviation personnel within the program «CRM - two-
man crew resource management». The authors

suggest approaches to solution of main problems in
assessment of efficiency of interaction in the aircraft
crew, and to realization of suggested solutions. The
article continues previously discussed topic (see World
of Transport and Transportation Vol. 12, 2014, Iss. 5;
Vol. 14, 2016, Iss. 1; Vol. 15, 2017, Iss. 3).

Keywords: civil aviation, flight safety, CRM, special software, methodological follow-up.

Background. Publications of different years of
publication [1-3] have considered possible
approaches to reducing of negative impact of
human factor on flight safety. Some researchers of
St. Petersburg State University of Civil Aviation
[3-12] consider correct composition of aircraft
crews as one of possible means. Whereas this
approach seems promising, it is unreservedly
rejected by aviation community. Therefore,
attention, following the course of dominating
trends, focuses first on the programs of Crew
Resource Management (CRM).

The basic version of the software «CRM Russia»
[3, 13] in the mi-2000s was due to economic reasons
transformed into «CRM - two-man resource
management». Computer software intended to
directly assess efficiency of interaction between two
pilots became its inherent component. Particularly,
one of the authors of the present article
(Evgeny V. Viasov) developed special software
package (SSP) [14].

That SSP and relevant tutorial materials were
implemented into training process. But practices of
training revealed problems of methodical character:

« absence of personalization and of account of
individual results;

« absence of common data storage base;

- absence of automated system of processing of
results;

« weak control of trainees’ actions.

Correlations, revealed between indices

Objective. The authors’ objective is to analyze
problems related to application of special software
package «CRM - two-man crew resource
management» intended for training civil aviation
personnel and to suggest efficiency-focused
solutions.

Methods. The authors use statistical analysis,
modelling (particularly ER-modelling), methods of
computer engineering, syllabus content analysis.

Results. Let us consider in a more detailed
manner the above-mentioned tutorial and
methodic problems and possible solutions. First,
as SSP consisted, to be exact, of independently
executed modules, it was decided to combine
them into single graphic environment, containing
fundamental information on CRM program, and
the description of all exercises making part of the
program. As each exercise records the results of
its execution itself, independently of other
applications, comparison of the success of the
trainees become the object of responsibility of a
trainer, thus making the task rather difficult. It is
particularly difficult, if provided that there are no
data on the trainees, either on the composition of
pairs of trainees, executing the task. So it becomes
problematic to assess a given trainee in the context
of different exercises and pairs.

This fact is supported by the correlations,
revealed between different indices, and shown in
tables 1 and 2 [8].

Table 1
N, T, ,T

Ring® ~ Azef® Wl and WZ’

04°

during the monitoring of 52 pairs of participants in the test

d
2" value

TRin TAzef

o4

N

TRing
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%’ ' Table 2
1E Correlations revealed between indices x ,, N, T, ., N_ ,v andv,,

during the monitoring of 62 pairs of participants in the test

1% value
> L04 N Tazet Now, v, L)
2 value

Xou -0,0646 0,0133 0,0079 0,0903
N P<0,95 -0,0175

T Azt P<0,95 | P<0,95

Nmist. P<095 | P<0,95
v, P<0,95 | P<0,95
v, P<0,95 | P<0,95

To the right and at the top there are Pearson is almost not relevant for younger generation of
correlation coefficient values between those pilots, and since there is a need for additional
efficiency rates, and to the left and at the bottom  correlation of the test results and of the age of
there are features of validity of correlation. examinees [8, 14].

To the right and at the top there are Pearson Therefore, a set of issues complicates the use
correlation coefficient values between those of modules in autonomous mode without system
efficiency rates, and to the left and at the bottom proceeding. The problem can be solved by

there are features of validity of correlation. implementation of centralized data store regarding
The Tables 1 and 2 use the following students’ data and results of all accomplished
denominations [8, 14]: exercises.
* T, = Tretention.F — time of retention of the Pic. 1 shows entity-relationship model (ER-
«reference level» within allowable limits; model) [15] of a database, the main entities of which
* Ty, — time of passing by controlled object of  are [14]:
a given trajectory; « users —table of students, that is used to store
* N_..— number of mistakes committed during  the lists of students trained within CRM program,
300 sec; and to authenticate them in the system;
* W, —mean score of two examinees for exercise * sessions - table of users’ sessions. When two
«CrossCheck 2» (worst result); users enter the system at the same PC to do
* w,—mean score of two examinees for exercise  exercises, a session is created that stores
«CrossCheck 2» (best result). identifications of users and different additional
As it can be seen from the tables the time of information;
retention of the «reference level» within allowable « stealth, ring, azef etc.— tables of results of
limits (T,,,, during exercise Azef demonstrated high  exercises done. Tables store identification of the

discrepancy with other results. The task of that session, during which each exercise is done, and
exercise is to develop anticipation of the pilot. Being  the results of exercises.

very useful for training and warm-up that exercise Relations of the model:

is too sensible to accidental errors and this reduces - relation «many-to-many» between entities
considerably its capacity from the point of view of  «users» and «sessions» reflects the fact of existence
diagnosing efficiency of interaction. of multitude of sessions for a user (probably with

The spread of results in exercise «Ring-2», differentpartners), as well as the fact of participation
which is rather effective itself, is low [8, 14], and in each session of more than one user;

that causes numerous fluctuations in comparatively « relation «one-to-many» between tables of
small groups and complicates comparison of the results and a table of users’ sessions reflects the
data achieved with psychodiagnostics data. fact of belonging of each result to the given session,

Exercise «CrossCheck 1» is a task aimed at and the fact of a possibility to proceed with
developing cognitive and motorial interactioninthe  multitude of different exercises during a single
two-man crew under the mode of cross controland  session.
evaluation of its effectiveness. Tables 1 and 2 show Conclusions. Centralized data store facilitates
that the results of that exercise have reliably solving the problem of collection of the results of
overlapped almost all the experiment results, exercises, and the personalized system of access
except for the results of Azef exercise. But here we  to the system together with the mechanism of
come across another problem. More aged sessions allows easy obtaining the results of any
examinees experience difficulties linked to the use  student and their analyzing in the context of
of personal computer. Even they have excellent different exercises and composition of different
reaction and excellent teamwork, they have pairs of students. The suggested system of audit is
insufficient level of motorial skill of the use ofinput/  a basis for automated procedure of assessment of
output devices, that negatively influences the time  passing by a student of the program «CRM — two-
of exercise accomplishment and the result. (More  man crew resource management».
simply, aged pilots experience problems to find We can name another important problem that
necessary symbols on the keyboard). This problem was absence of a concept how to divide the
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< password TEXT
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Pic. 1. Simplified ER-model of a suggested database [14].
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operation modes of SSP into a training mode and
examination mode. We assume that training mode
excludes any limitations and provides for a
possibility to stop an exercise at any time and to
resume it. Examination mode limits freedom of
action, does not allow examinees to resume the
exercise if they have an opinion that they are
fulfilling it with errors. Reduction of the number of
examination attempts will result in growing
adequacy of the results which are used for
assessment.

Our general opinion is that development of
special software that is used in the framework of
training in CRM program will permit to increase the
interaction within the crew, and to achieve that
objective it is advisable not to neglect any, even
smallest possibility.
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