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Fig. 3. Mode “Testing”

Training mode is designed to form an exact algo-
rithm of actions in electrocardiograms decrypting, and
test mode is designed to consolidate and strengthen
knowledge of the algorithm.

When user has selected “Training” or “Testing”,
the registration window opens and user registers. Next
the window with the appropriate test mode and the
window with ECG picture open. The window with
ECG picture must be decrypted by user’s answers in
system’s questions.

When testing completed, the result is displayed on
the screen and stored in the file.

Despite the seeming simplicity of the agorithm,
the process of ECG analysis is rather time-consuming.
It is necessary to analyze the types of prongs and
segments changes to identify pathologies, if there are
any, and after that to choose a diagnosis from a large
number of variants.

The system is planned to be implemented in test
operation in the city hospital number 3 in Tomsk.
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Beenenne

MHoromMepHble MUKTOrpaduKu — HE OUYEHb IIPO-
CTOM, HO MOILHBIM MCCIEN0BATENbCKUN UHCTPYMEHT
pa3BeIOYHOrO aHaJM3a JAAHHBIX. | TaBHAs Waes Tako-
ro METOJ]a aHajdu3a OCHOBaHA Ha YEJIOBEYECKOH CIIo-
coOHOcTH "aBTOMaTH4ecKdn" (DUKCHPOBATH CIIOKHBIC
CBSI3M MEXIYy MHOTUMH II€PEMEHHBIMH, €CIH OHH
MPOSIBISIIOTCS. B ITOCIIEIOBATENILHOCTH 31eMeHToB. C
MOMOIIBIO0 TUKTOTPa)KOB MOKHO TIPEJICTABUTD diIe-
MEHTapHble HaOJIOJICHNS] KaK OT/AENbHBIE Trpadude-
CKHE OOBEKTHI, TA€ 3HAYCHUS NEPEMEHHBIX COOTBET-
CTBYIOT ONpEENICHHBIM YepTaM WIH pa3MepaM 00b-
ekTa (0OBIYHO OJTHO HAOIOZCHHE = OTHOMY OOBEKTY).

Jlnma YepHOBa — 3T0 01MH U3 HamboJiee HHTEpEC-
HBIX TUNOB nukTorpadukoB. Herman Chernoff mpu-
JyMaJl MCTIONIB30BaTh ISl TIOWCKA 3aBUCUMOCTEH OI-
HHUX CTaTHCTHYECKUX IOKa3aTeNel oT Ipyrux (Koppe-
JsIuMit) pecypcsl Mo3ra, OTBEYalolHe 33 paclo3HaBa-
HUE JIHII.

Wrak, muna YepHosa (Chernoff Faces) — ato cxe-
Ma BH3YaJBHOTO MPEACTABICHUS MHOTO(paKTOPHBIX
JAHHBIX B BHJE ueloBeueckoro nuua. s kaxaoro

HaOJIIOJIEHUs] PUCYETCs OTAeNbHOe "IMHIo", T/Ie OTHO-
CHUTCIIbHBIC 3HA4YCHHUA BLI6paHHBIX TMIEPEMEHHBIX
MpeACTaBICHbl Kak ()OPMBI M pa3Mepbl OTAEIBHBIX
4epT Juua (HarnpuMmep, JUIMHA HOCa, Yroll Mexay Opo-
BAMHU, IIMPUHA JIULA).

CJI0°KHOCTh JAHHOTO METO/Ia, 3aKJIF0YAeTCs B Ipa-
BUJILHOM COITOCTABIICHUH UCCIIEYEMbIX MMEPEMEHHBIX
¢ yactamu Jsmia. [Ipu ommbKe BaXkHbIE 3aKOHOMEp-
HOCTH MOTYT OCTAThCsl HE3aMEUEHHBIMHU.

IIpencraBieHne MHOTOMEPHBIX JaHHBIX B BHJE
nukTorpagukos «JIuna Yepnosa»

Wudopmanus u3 OKpyKaromed cpeasl, KOTOPYIO
BOCIIPMHUMAET YEJIOBEK, BBI3BIBAET Yy HEr0o OIpere-
JICHHBIE SMOIMH. OMOUMSMH HAa3bIBAIOT Oojiee WIH
MEHEE YCTOHYMBBIE IICUXUYECKHE COCTOSIHMS, BBIpa-
JKaIOL[Me OTHOLIEHWE YeJOBeKa K IPYIHM JIOJSIM, K
caMoMy cebe, K OKpYXalollel »XM3HH. Y YeloBeKa
BBISIBIICHO HIECTh TaKUX YHHBEPCAIbHBIX COCTOSHHN
SMOUMI: IPYCTh, THEB, PAJIOCTh, CTPAX, OTBpAILEHUE U
ynuBneHue. Kaxmas sMorusi oToOpaxkaeTcst Ha JIUIIE,
MIO3TOMY BBIPQXXEHUS JIMLA SIBJISIFOTCS] HAJIEKHBIM MH-
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TUKATOPOM DSMOIMOHATIHHOTO COCTOSHHS YeJIOBEKa.
BpoBu, 171332 ¥ pOT SBITIOTCS TIABHBIMH JIEMEHTaMU
Ha JIIE, TOCPEICTBOM KOTOPBIX BBIPAKAIOTCA H OIO-
3HAIOTCS SMOIIMOHAIIFHBIE COCTOSHHS YeJI0BEKA.

WNudopmanyss ¥ 3MOIUM CIYXKaT OCHOBOU JJist
NPUHITHS PEUIeHUs] U OCYIIECTBICHUS JEHCTBUIL.
OnHako KpoMme OOBEKTUBHOW HMH(OpMalUU YeNIOBEK
HYXK/TAaeTCsl U B TIOJIYYCHUH CyOBEKTHBHOW MH(pOpMa-
Uy, T.e. 3MoUui. OHa MOXKET UCXOJUTH OT JIIOJIEH, C
KOTOPBIMH YEIIOBEK KOHTAKTHUPYET, JTHOO CHHTE3HPO-
BaHHBIX SMOINH, KOTOPHIE BEIPA0ATHIBAIOTCS WHANKA-
TOpaMu SMOIMH B TEXHUYECKOW CHCTEME, a TaKKe
yepes «imna YepHoBay.

OcHoBHas waes NPEACTABICHUS HWHOOPMAIUHA B
winax YepHoBa» COCTOUT B KOJUPOBAHUU 3HAYEHUU
pa3IMYHBIX TEPEMCHHBIX B XapaKTCPUCTHUKAX WM
yeprax dYenoBeueckoro uuna [1]. Ilpumep Takoro
«JTUIIay MPUBENICH Ha pUcyHKe 1.
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Nuyo Yepxora
Puc. 1. IIpumep n300paskeHIs MUKTOTpadUKa THIIO
YepHoBay

OTo0OpakeHnne IMHAMMKHU COCTOSIHMS 00bEeKTa ¢
moMouIbI0 «aul YepHoBa»

B pabore Kabynosa b.T. [1] mpennaratorcs mpa-
BIJIa TIOCTpOEHHs Jull UepHOBa, MO3BOJISIONINE yBe-
JIMYUTHh TOYHOCTh U YMCHBUIUTH BPEMSA PCIICHUA 3a-
Ja4uyu OLICHKH YC€JIOBECKOM. I[J'IH TOTO 4TOOBI HOBBICHTE
TOYHOCTh OLIEHKM 3HA4YCHUH IapaMeTpoB yIpaBise-
MOro 00BeKTa, Ha M300paKeHNUU JOJKHBI CYIIECTBO-
BaTh HEKOTOPHIC OPHEHTHPHI. B CBs3M ¢ 3TUM mpeia-
raeTcsi HWCIIONB30BaTh JIETKO paclio3HaBaeMbIe TIpa-
HUYHBIC ITOJIOKCHHS JJIEMEHTOB JNmia YepHOBa, 103-
BOJIIONIME OJHO3HAYHO ONPEHETUTh: K KaKOMy W3
3apaHee 3aJaHHBIX HWHTEPBAIOB IMPHHAIICKAT COOT-
BETCTBYIOIIME 3HAYCHUSA KaXKIOTO W3 IapaMeTpOB.
IIpu 3TOM moOSIBNISETCAS BO3MOXHOCTH HE TOJBKO IO-
MApHOTO CPAaBHEHHS Pa3INYHBIX COCTOSHUI 00BEeKTa C
BBIPAOOTKOH OIIEHOK Thma "mydire — Xyxe'", HO U JI0-
CTaTOYHO TOYHOM OLICHKM 3HAYEHWH MapaMeTpoB OT-
JIEIBHO B3SITOTO COCTOSIHHSL IO CTENEHH OIHM30CTH
COOTBETCTBYIOIINX JJIEMEHTOB H300paXXEHHS K TEM
WJIV MHBIM TPAHUYHBIM ITOJIOXKEHUSIM.

B nannom BapuanTe moctpoeHus aun YepHoBa
JUISL KaXK0TO 3JIEMEHTa M300pakeHus 3a/aroTcs ue-
TBIpE TPAHUYHBIX IOJO0XKEHUS, COOTBETCTBYIOIIME
Npe/ieNIbHBIM 3HAUCHUSIM NapaMeTpoB M TPaHUYHBIM,
JIENAMHAM 00JIaCTh BO3MOJKHBIX 3HAYEHHUI HA TPH WH-

TepBaja, XapakTepu3yemble Kak "xopomwui", "ymo-
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Puc.2. TIpumep noctpoenus «ui YepHoBa» M0 Me-
toauke b.T.KabynoBa

CyTh mpemaraeMbIx INpaBWI CTaHOBUTCS SICHOW
npu paccmorpenuu Puc.2. Jluma YepHoBa, m3oOpa-
JKeHHbIe Ha Puc.2(a).— COOTBETCTBYIOT HAMIYUIINM, a
Ha Puc. 2(r).— HauXyammM 3HAUYEHHWSM IapaMeTpOB
o0wekTa. Puc. 2(0, B).- COOTBETCTBYIOT TpaHUYHBIM
3HAQUCHMSAM IIapaMeTpoB, MACIAMINM O0JacTh JOIy-
CTHMBIX 3HaUCHHMH Ka’kKI0To M3 HUX Ha TPU MHTEpBa-
Ja, KOTOpPBIE OIIEHMBAIOTCS 3KCIEPTAMH Kak '"XOpo-
mmit", "yIOBIETBOPUTENbHBIN" U "HEyIOBIETBOPH-
TeJIbHBIN".

Jlnist peanu3anyy JaHHOTO MMOJIX0JIa aBTOpaMHU Obl-
na pazpaborana nporpamma Chern.

KomnbroTepHasi peaau3anus

[Tporpamma Chern Hammcana B cpene pa3paboTKu
C++ Builder 6. Tlpuniun paboThl OporpamMMbl  3a-
KITI0YaeTcs B cienyromeM. [Ipu cpaBHeHHH mapamer-
POB 1O W MOCNE JICUCHHMS, SCIM IapaMeTphl MOCIe
JedyeHHs1 OOnplle, YeM A0 JICUYCHHS, Ha PUCYHKE Yy
NPSIMBIX HAYMHAETCS OTKJIIOHCHHE BIPABO MM BHU3, a
OKPYXXHOCTH BBHITSITUBAIOTCS BJIEBO W BIpaBo (0Opat-
HBI TPHHIMI TOJBKO Y TJIa3 M 3PAavKOB); CCIU KE
MCHBIIIC WJIA PABHBI, TO HM3MCHEHHS Ha PHCYHKE
HaoOopoT. [IpK MI0XOM NMPOCIIEKNBAHUU OTKIIOHEHHUS
MOXHO BOCIIOJIb30BAaThCS TMPOCMOTPOM KOOPIHMHAT
TOYEK, KOTOPBHIC MOSBILSIFOTCS MPH HAXKATHHA HA MHTE-
PECYIOIIYIO YaCTh PUCYHKA.
s ]

Kot Yo A e KA 50 BTEGR
Xer60v KeISIYeIR

Sascra vorpmans |

Puc. 3. Orobpaxenune cocrossHust 6oapHOro BAPI 10
Y TIOCJIC JICYCHUS B BHJIE «IHIL YepHOBa»

[MpoBepuM jjist OONBHBIX, C KAKAM JIUAarHO30M
3¢ dexTHBeH METOJ ayAHOBHU3YalbHOW CTHUMYIISIIHH
mo3sra. Hinke mpuBeneH npumep, B KOTOPOM ISl T1O-
CTPOCHHUS IHID» UCTIONB3YIOTCS 22 MH(DOPMaTHBHBIX
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(hu3MOIOTHYECKUX TIOKA3aTels, XapaKTepH3YIOIINX
coCcTOosIHME OOJBHBIX OpOHXMANBHOW acTMoi [2].
CpaBHUBAIOTCSI COCTOSIHUSI TTAIEHTA 10 U MOCJIE BO3-
JICUCTBUSL ayOUOBMU3YaJbHOW CTUMYJSILUM MO3ra.
Ha pucynke 3. mpeacTaBieHbl — COOTBETCTBYIOLIHE
MHUKTOTPapUKH.

W3 pucyHke 3 oToOpa)aroliero cocTosiHue 00Jib-
HOTO C JHMarHo30M IICUXOT€HHO-MHIYLMPOBaHHOW
OponxuanbHoii actMbel(BAPI), Mbl HaOI01aeM 3HAYM-
TENbHOE OTKJIOHEHHE TOPH30HTANBHOM JIMHUM HOCA,
YTO TOBOPUT 00 YyBENMYEHHM MOKa3aTejs craThye-
CKOM pacTsLDKMMOCTH JIETKUX. TakKe OTMETHM IOJIO-
JKUTENIPHOE HW3MEHEHHE MNapaMeTpOB, CBS3AHHBIX C
JNIeMEHTaMu OOpOJIbl M YBEJIMYCHHE [OKa3aTelneit
obmelt n ynenbHOW paboThl AbIXaHHS, 00YCIOBICH-
HOE BBITSDKEHHEM OKPY)KHOCTEH rias.

Bt o roorpameas

Puc. 4. Orobpaxenue cocrostaus 6ompHOr0o BANP 10
U TIOCJIC JICYCHUS B BHJC «IUI] YepHOBa»

PaccmarpuBast «mmo», oTobpaxkaromiee COCTOs-
HEe OOJIBHOTO C MArHO30M HETICHXOTCHHO#H OpOoHXH-
anmpHoOi actMmoit (BANP) (puc. 4.) otmetnMm crenyto-

mee: BO-NIEPBBIX, YMEHBIIEHHE BCEX MapaMeTpoB,
CBSI3aHHBIX C 3JIEMEHTaMHU BOJIOC, B OCOOEHHOCTH Ma-
pameTpa (GOpPCHPOBAaHHOHN >KH3HEHHOW E€MKOCTH JIeT-
kux (PXEJI) u MakcuManbHON 00BEMHON CKOPOCTH
BbIIoXa Ha ypoBHe 25% ®XEJI (MOC25); Bo-
BTOPBIX, YBEJIMYEHHE IOKa3aTelsi CTaTUYECKOi pac-
TSDKAMOCTH JIETKUX M HE3HAYMTEJIbHOEC yMEHBIICHHUE
JMHAMHYECKOH PACTSKUMOCTH JIETKUX, BBIPAXKEHHBIE
OTKJIOHEHHEM TI'OPU3OHTAJIbHOM JIMHUM HOCA BHU3 U
BIIPaBO, a BEPTHKAJIbHOW JIMHUU — BIJIEBO; KO BCEMY
podYeMy, HEBO3MOXHO HE OOpaTWTh BHUMAaHHE Ha
BBITSDKEHUE OKPY)KHOCTEM — yIIEH, YTO CBUAETENb-
CTBYeT 00 YBENHYCHUU OPOHXHAJIHHOTO COMPOTHBIIE-
HUS Ha BJIOXE M HA BBIZOXE.

TakuM 00pa3oM, HONydEHHBIE PE3YJIBTATHI TTOKa-
3aJId, YTO METO]] ayIMOBU3YyaJIbHON CTUMYIISALIUN MO3-
ra (ABC) s dextuBeH is iedeHUs: OONBHBIX C JUa-
THO30M IICUXOT'€HHO-MHAYIHPOBAaHHOH OpOHXHaJIb-
HOM acTMBI.

Paboma evinonnena npu Qunancoeoi noo-
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Introduction

Currently, the government education policy de-
clares improvement of the vocational education quali-
ty as a priority objective. In this regard, it is difficult
to overestimate the importance of career counseling
for applicants and students.

Society shows an increased demand for a variety
of career centers and career guidance topics. For uni-
versities thisissue is also becoming more significant.

There is a variety of methods of vocational guid-
ance test, but most of them presuppose the participa
tion of the psychologist in the summary evaluation.

However, from a formal point of view, it is possi-
ble to identify a set of parameters that are common to
different test systems, which automates the process of
program implementation of these test methods [1].

Data object

Firstly, the testing process can be represented as
the interaction of two objects - the user and the set of
test results (career guidance) that can be offered to
him by means of questions with a limited number of
possible answers.

User

Properties and characteristics of a"user":

e name (string);

e  thename (string);

e name (string);

e  school (string);

e thedate and time of the test (date / time);

e alist of answers.
Figure1 shows the "table-link" scheme of ele-
ments that describe the object "user".
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