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A. B. Bbixoea - MarucTpaHT kadeapbl Gu3Hec-MHGOpMaTHKN
A. T. CmenaHoe (1-p nep. HayK, Npod).) — HAY4YHbIN PYKOBOAMUTENb

AHATNN3 COrNMACOBAHHOCTM CUCTEM OLEHKU HAPYLLEHWA ®YHKLUKN ObIXAHUA

B MMPOBbIX HaY4HbIX Kpyrax no gu3anonorum abixaHus obecyxnaeTcs BONPOC, KacatoLLMIACs OLEeH-
KW HapyLeHWA BEHTUNALUMW NErkuX No CnMpoMeTpuyeckum nokasatensam. ObecneyveHne yCTOnYMBONA
HernpepbIBHON AOCTaBKW B NErOYHbIE anbBeonbl KUCOPOAa W BbIBELEHNS U3 OpraHu3Ma [BYOKUCU Yr-
nepoga B COOTBETCTBMM C MOTEHUMANbHLIMIA U aKTyanbHbIMWA NOTPEBHOCTAMM OpraHu3Ma SBRseTCs
rNaBHbIM BOMPOCOM NPY PeLLeHUn 3aday OLEHUBAHUS HapYLIEHWA BEHTUNALWN NETkuX. M3BeCTHbI He-
CKOIbKO METOAMK TAaKOro OLEHUBAHUS.

B HayuHo-1ccnenoBaTenbckoM UHCTUTYTe nynbMoHonorun CaHkT-MNetepbypra bbina paspabora-
Ha cuUCTEMA JOIMKHbIX BEMUYMH W KpUTEPUEB OTKITOHEHWS OT AOIMKHbIX, OCHOBAHHAs Ha Nonynsuum ce-
Bepo-3anaga Poccuinckon Gefepaun 4N OLUEHKN HapyLIeHUA BEHTUNALMW NErkux no CnupomeTpuye-
CckuM nokasatensim. OgHuUM 13 aBTOPOB CUCTEMBI pacyeToB sBnseTcs P.O. KnemeHrT.

[pyroi, HO CXOXWiA METOA pacyeTa, NPEAnoXuny y4acTHUKM EBponeickoro obuiectso yrns w
crann (European Coal and Steel Community) — mexzgyHapoaHOM opraHusauun, 06beauHMBLLEN
YrOSbHYI W CTanenuTenHyo NPOMBILMEHHOCTH WECTWN eBponeickux ctpaH: ®paHuuu, ®PI, WUtanuu,
Benbruw, Jiokcembypra u HugepnaHaos.

cnonb3oBaHHble METOAbI pacyeTa CXOXW: W B TOM M MHOM Clyyae MCMOMnb3yKTCa AaHHble O
BO3pacTe ¥ poCcTe ANs BbIYUCIEHNS JOKHbIX, HO Pe3ynbTaThl PACYETOB Pa3fnyHbl, Tak Kak ypaBHEHUS
coaepaT OTNWYHble Apyr OT Apyra kKoadduumeHTbl. Takum 06pa3om, NpeaBapuTENbHO NOCTaBIEHHbIE
[MarHosbl He coBnaganu y psga nauweHTos. 1o aToi npuymnHe Obina noctaeneHa 3agaya aHanusa co-
rNacoBaHHOCTY CMCTEM OLLEHOK HapyLleHui yHKUMK abixaHna P.®. KnemeHTta n EBponeiickoro obue-
CTBO YINsi U CTanu.

PesynbTaThl AbIXaTeNbHbIX ABUKEHWN, BbIPaXeHHbIe ONpeaeneHHbIMI NokasaTensiMm, AaHHbIMK,
NEPEMEHHBIMU, UX 3HAYEHUAMM, pacnpeseNieHneM BepOSTHOCTEN 3TUX 3HAYEHWil, napameTpammn pac-
NPeAeneHnin n apyrMm TPaauLMOHHO XpaHATCS B amBynaTopHbIX KapTax nauueHtoB. B otnunume ot
HayYHbIX OpraHu3aunin, MeaUUMHCKME YYPEXOEHUS 3a4acTyio He CTPEMSATCS aBTOMAaTM3MpOBaTb Mpo-
Liecc paboTbl C COOTBETCTBYHOLLEN MHAPOPMALMEN.

CoBMECTHO C nabopaTopuen KIMHUYECKOW (DU3NONOMM [blXxaH!s Hay4YHO-UCCrea0BaTeNbCKOro
nHcTuTyTa NynbMoHonor CMerMy umenm akagemuka W.IN. Maenoea 6bina paspabotaHa cuctema
yyeTa pesynbTaToB UCCNEeLOBaHMI OpraHoB AblxaHus, KoTopas BKMKYaeT B cebs BOSMOXHOCTb XpaHe-
HWS, UIBMEHEHWS W aHaNK3a AaHHbIX O NaLMEHTaX.

ICTOYHMKOM NONyYeHNs CBEAEHUI O COCTOSHUM 300POBbS NALMEHTa CAyXaT Kak cneyuanuanpo-
BaHHble annapaTHO-NPOrpaMMHbIE KOMMMEKChI, Tak 1 cneuuanucTbl B obnactu nynbmoHonorn. Cu-
cTeMa nosBonseT pabotatb ¢ 06LMMYU CBEAEHUAMM O MaLMEHTax U AuarHosax, ConyTCTBYHOLMX 3a60-
NEBaHNAX N NeYEHNN, KpOBOOBPALLEHNN W CUMHTUrpadmK, pesyrnbTaTamn 06CTPYKTUBHOMO 06CnenoBa-
HWSL 1 KOMMBIOTEPHON TOMOrpadum, pesynbTataMm PeHTreHorpacuyeckix, Mopgonornieckux, 6poH-
XONornyeckmx 1 nabopaTopHbIMU UCCEA0BAHUAMM.

B kavecTBe npumepa UCMoOnb30BaHUS YKa3aHHOM BblIlle CUCTEMbI y4eTa pacrnuilem uccrenoBa-
HWe, NPOBOAMMOE ANS IPynnbl NaUMEHTOB, Npolleawnx obcnenosaHus Ha cnuporpade. Cnvporpad
paccunTbIBAET NOKa3aTenu, OMUCbIBAOLLME COCTOSHWE CUCTEMbl BHELUHETO AblXaHWs W pe3ynbTaThl
NMPOBOKALMOHHBIX 1 BPOHXONMUTUYECKMX (DYHKLMOHAMBHBIX NPOO, KOHTPOMb AWHAMMUKA U3MEHEHUI CO-
CTOSIHMA NauumeHTa. Mcnonb3yloTcs cneaytowme METOAMKU: NETNS NOTOK-06beM (hOpPCUPOBAHHOIO Bbl-
[0Xa, cnuporpadus, MakcuManbHas BEHTUNAUMS nerkux. [Ona obecneyeHns TOYHOCTHBIX XapakTepu-
CTUK U3MEPSIETCA TEMNEPATypa OKpYKaloLLer cpeabl.
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O(PEKTUBHOCTL BHELLHETO AbIXaHNS MOXET ObiTb PA3NMYHON Aaxe NPU OOHWX 1 TEX Xe 3Hauye-
HWSAX NokasaTenen BEHTUNALMM Nerkux, TO eCTb paccynTbiBaeMble cnmporpacoM nokasatenn no3so-
NS0T BbISABUTL NOTEHUMANbHbIE HAPYLUEHUS BEHTUNAUMM NErkux. PasnuyaloT aBa Tuna HapyLleHus
BEHTUNALMM NETKNX: 0BCTPYKTUBHBIE U PECTPUKTUBHBIE.

OBCTPYKTUBHbIE HapYLUEHWS Nerknx 0ByCnoBneHbl Cy)XeHUEM AbIXaTenbHbIX NyTei U NOBbILEHN-
€M AMHAMMYECKOTO COMPOTUBMEHUS MOTOKAM [bIXxaTesbHbIX cMecen ra3oB. pu 3aTskHbIX 06CTpyKTUB-
HbIX HapYLUEHMSX YBEMUYMBAKOTCA EMKOCTb NETKMX W X (DYHKUMOHANbHAs OCTaTOuHas EMKOCTb. Pe-
CTPUKTUBHbIE HapyLleHus HabnogatoTes npu ¢ubpo3e NErkux, BHENErOYHOM NaTonoru, HapyLweHum
NOABWKHOCTM TPYAHON KNETKM W 0BYCMOBNEHbI CHKEHMEM BO3MOXHOCTEN AblXaTerbHbIX AKCKYPCUiA
NErkux.

Takum obpasom, Bnarogaps MHoroneTHen pabote rpynnbl CneuManMcToB B 06nacTyt NynbMOHO-
norum 6binK NONyYeHbl faHHble 0 7779 obcneaoBaHNsX, KOTOPbIE NO3BOMMMN PELUMTL 3a4ady CPaBHM-
TENbHOr0 aHann3a oLEeHOK, npeanoxeHHblx P.®. KnemeHTom 1 EBponeickum oBLLeCTBOM Yris 1 cTanm
(ECCS). Cpean naumeHToB bbina BbisiBNEHa Bo3pacTHas rpynna ot 18 go 70 net. PaccmaTpusanmch
[aHHble TONbKO Nepsoro 06cnefoBaHus Ha cnmporpade BCEX MaUMEHTOB, a Tak e OTAEMbHO rpynmbl
KEHLMH 1 My>4MH. OCHOBHBIMI KpUTEPUSMI 0TBOPA NOCAYXWUNK NOKa3aTenn CiupoMeTpum, nonyyae-
Mbl€ NpW NOCMEA0BATENbHOM BbIMOHEHNI YENOBEKOM [BYX AbIXaTemNbHbIX MaHEBPOB: NEPBbIN — CNO-
KOWHbINA W, BTOPOI — (DOPCUMPOBAHHOMN KU3HEHHOWN EMKOCTM NETKMX.

PesynbTaTbl CpaBHEHUS OLEHOK HapYLEHWA BEHTUNALUWW NErkux npefcTaBneHbl B YAO6HON,
HarnsgHoOM 1 KOMNaKTHOW hopme B Buae Tabnuubl, rae B ctonbuax npeacTasneHbl pe3ynbTatbl Npu-
MeHeHus: pacyeToB KrnemeHTa, a CTpPOKU NpefCTaBnstoT pesynbTaTbl NPUMEHEHUS CUCTEMbI OLLEHKM
ECCS. Heobxoaumo oueHnTb cornacue CUCTEM OLIEHOK NPW NMPUHATUM PELUEHUS O HanNWU4un UK OTCyT-
CTBUM HapyLUEHWNS BEHTUNALMN nerknx. CTONT OTMETUTb, YTO OTHOLIEHWE (HOPCMPOBAHHOI XWU3HEHHO
émkocTtn nerkux (OXKEJT) n obbema hopcnpoBaHHOro Bbigoxa 3a nepsyto cekyHay (OPB+) onpegenseTt
NOTEHUMarnbHbIE HapYLIEHWNs BEHTUNALMM NErkux. B cnyvae, korga 310 OTHOLLEHME MPEBbILAET Mim
paBHO 3HayeHWto 0,7 paboTa OpraHoB AblxaHWs NauyeHTa B HOPME NGO BO3MOXHbI PECTPUKTUBHbIE
HapyLueHus. Ecnn oTHowweHne meHee 0,7, TO BO3MOXHbI 0OCTPYKTUBHbIE HAPYLLEHMS.

[ina aHanu3a COOTBETCTBMS Pe3yNnbTaToOB ABYX CUCTEM OLIEHOK Obln MCMONb30BaH 3TarOHHbIN
MeToZ AMarHOCTUKW. Bbinu nonyyeHbl YeTbipe Ynucna, onpeaensiole Konn4ecTso CoBnageHnin nono-
KUTENBHBIX 1 OTPULATENbHBIX PE3YNbTaTOB NPOBEAEHHbLIX PACYETOB.

Hwke npeactaBneHbl Tabnuupbl pesynbTaToB cpaBHeHWs cucteM oueHok ECCS n KnemeHta
(tabn. 1 — 1abn. 9). B Tabn.1 BepxHee nesoe umcno 2902 nokasbiBaeT 0bLLee KONMYECTBO NCTUHHDBIX
«MO3MTMBOBY, TO €CTb YAOBMNETBOPAIOLLMXE YCNIOBUSAM HOPMbI 4115t 06eMX NPOBEPSIEMbIX CUCTEM OLIEHOK
obecnenosanns. Yucno 1468 nokasblBaeT KOMMYECTBO UCTUHHBLIX «HEraTUBOBY, TO €CTb CyMMy obcre-
[0BaHUIA, HE YAOBNETBOPAIOLLMX YCIOBUIO HOPMbI. JloXHbIe «HeraTusbl» (76 obcnegoBaHuin) — cymma
obcnenoBaHniA, 0TBEYAOLWMX YCroBMAM MO KneMeHTY M He oTBevarowwmx ycrnosusm Hopmbl no ECCS.
NoxHble «no3nTuBbI» (244 0bcnenosaHus) — cymma obcnegoBaHuii, otevatoLmx ycnosuam no ECCS
1 He OTBEYaKOLWMX YCroBMAM HOpMbI Mo KnemeHTy. B utore Mbl umeem 3146 o6cneoBaHnii MyxUuH v
KEHLLMH, KOTOpble 0TBeYarT TpeboBaHnsaM HOpMbl Mo cucteme oueHkn ECCS | a Tak xe 2978 obene-
[0BaHWA MYXYUH W KEHLMH, OTBEYatoT TpeboBaHMSM HOPMbI MO POCCUIACKON CUCTEME OLEHKW Hapy-
LeHW abixaHns. KoaghULMEHT cornacoBaHHOCTM, @ UMEHHO kanna KosHa, Bblwe 0,8, cregoBaTernbHo,
HaLLW CUCTEMbI OLIEHOK COrnacoBaHb!.

Tabnuua 1.
['pynna MyX4uH W XEHLLWH, HopMa
Hopma na HeT | Klement
na 2002 | 244 3146
HeT 76 | 1468 1544
ECCS 2978 | 1712 4690




Cohen's kappa

95%Cl 0,85 0,834 0,866
Tabnuya 2.
['pynna MyX4uH, Hopma
Hopma aa HeT | Klement
aa 1218 | 51 1269
HeT 45 | 560 605
ECCS 1263 | 611 1874
Cohen's kappa
95%Cl 0,88 | 0,86 0,91
Tabnuya 3.
[pynna XeHLLUMH, HopMa
Hopma Ja HeT | Klement
aa 1684 | 193 1877
HeT 31| 908 939
ECCS 1715 | 1101 2816
Cohen's kappa
95%Cl 0,82 | 0,80 0,84

CreneHb COrnacoBaHHOCTW MOXHO NMOCMOTPETb Ha HUXKe NpuBeaeHHbIX rpadukax. Ha pucyHke 1
rnokasaHbl pesynbTaTbl PACYETOB MO HOpPME Kak Arst BCei BbIGOPKW, TaK W AN MY)XYUH U XEHLLWH B OT-
[€NBbHOCTW, Ha PUCYHKEe 2 - N0 OBCTPYKTMBHLIM HApyLUEHWSIM, HA PUCYHKE 3 — MO PECTPUKTUBHLIM

HapyLEHNAM.
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Pwuc. 1. Hopma
Tabnuua 4.
pynna MyX4mH 1 KEHLUMH, 0OCTPYKTUBHbIE HApPYLLIEHNS

ObCTpyKUMS aa HeT | Klement
aa 2698 12 2710
HeT 67 | 312 379
ECCS 2765 | 324 3089
Cohen's kappa

95%Cl 0,873 | 0,846 0,901
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Tabnuuya 5.

Cpynna MyX4nH, 06CTPYKTUBHbIE HAPYLLEHNS

ObcTpyKums aa HeT | Klement
Aa 1484 7 1491
HeT 29 | 190 219
ECCS 1513 | 197 1710
Cohen's kappa
95%Cl 0,90 | 0,87 0,93
Tabnuua 6.
pynna XeHLMH, 0BCTPYKTUBHbIE HapYLLEHMS
ObcTpykums aa HeT | Klement
aa 1214 5 1219
HeT 38 | 122 160
ECCS 1252 | 127 1379
Cohen's kappa
95%Cl 0,831 0,78 0,88
O6CTPYKTUBHbIE HAPYLUEHUA
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Puc. 2. OBCTpyKTVBHbIE HApYLLIEHMS

Tabnuua 7.
pynna MyX4uH, peCTPUKTUBHbIE HapyLIEHNS
Pectpukuus pa | Het | Klement
pa 419 32 451
HeT 10 | 1413 1423
ECCS 429 | 1445 1874
Cohen's kappa
95%ClI 0,94 | 0,92 0,96

Tabnuua 8.

Cpynna My)X4uH 1 XEHLLMH, PECTPUKTUBHbIE HApYLLEHUS

| Pectpukupst \

na_ |

HET

| Klement |
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aa 1035 54 1089
HeT 212 | 3389 3601
ECCS 1247 | 3443 4690
Cohen's kappa
95%Cl 0,849 | 0,831 0,866
Tabnuua 9.
['pynna eHLLUMH, PECTPUKTUBHBIE HAPYLUEHUS
Pectpukuus pa | Het | Klement
Aa 616 22 638
HeT 202 | 1976 2178
ECCS 818 | 1998 2816
Cohen's kappa
95%Cl 0,79 | 0,76 0,81
PecTpuUKTUBHbBIE HApYLWWeHWA
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Puc. 3. PeCTpuKTUBHbIe HapyLUeH!s

CpaBHuWTESbHbI aHanu3 OLeHOK nokasan, 4to cuctemsl oueHkn Knementa n ECCS B uenom co-
rMacoBaHbl KaK Ans MyX4uH, Tak 1 Ans XeHwuH. Haunydwee cornacue Habntogaetcs B Bo3pacte OT
TpuauaTtn go natugecst net. Camoe 3HauYMTENbHOE pacxoXaeHne B OLUeHKax HabntogaeTcs Ans na-
LUMEHTOB CTapluie naTuaecsTy net. Hanbonee nokasateneH rpadvk N0 PECTPUKTUBHBIM HapyLLEHWAM:
HaWUMyyLyto CTEMEHb COrnacus cuctemMa AEMOHCTPUPYET AN KEHLWH, a HauXyaLwmin pesynbTaT — ans
MyX4uH. Ho B ocHoBHOM kanna KosHa Bbliwwe 0,8, 4TO roBOPUT O COTMAcoBaHHOCTU CUCTEM OLEHKM
HapyLUEHUS (OYHKLMM ObIXaHWs.
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