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CTATAUCTUYHE OIIHIOBAHHS IMTPOP®ECIMHOI ITPUJIATHOCTI OITIEPATOPIB
EKCTPEMAJIBHUX BUAIB AISIJIBHOCTI

AwHoranis. B po0oTi 3ampornoHOBaHO CTATHCTUYHME MiIXiA OLIHIOBaHHA MpodeciiiHoi MPHIATHOCTI OMEPaTOpiB €KCTPEMAIbHUX BHIB
nismmeHOCTi. Ha 0cHOBI BBeieHOTO Koe(ilieHTa eHepreTHIHOI CTIHKOCTI IPOaHaTi30BaHO BILUTHB OCOOMCTHX OiOpUTMIB Ta yMOB mpodeciitnoi
IISUTBHOCTI HA 31aTHICTh BUKOHYBATH LibOBY (QYHKIIO. 3a pe3yabTaTaMi (i3HYHOr0 MOJAEIIOI0YOr0 eKCIEPUMEHTY BU3HAYEHO JOIMYCTUME
po3citoBaHHSA KOe(illi€eHTa SHEPreTHYHOI CTiiikocTi. BBeaeHo TpucTymeHeBHd KpUTepiil Ui OLiHIOBaHHS MpPOQeciiHol MpuaaTHOCTI, B
SIKOMY, B SIKOCTI HOPMH, TIPUITHATE po3CitoBaHHS KoedillicHTa eHePreTHYHOI CTIHKOCTI B eKCTPEMATbHUX YMOBaX.

KaroueBi cioBa:curnanm OioputmiB, enexTpoennedanorpamu, ncuxodisionoriunuii cTaH, Kopa TroJI0BHOIO MO3KY, AHCIEpPCis
BiITBOPIOBAHOCTI, eHepreTHYHA CTiliKiCTh, TPHCTYNeHEeBHil KPUTepiii.

Annotanus. B pabore npemioxkeH cTaTUCTHYECKHIT OIX0/] OLEHKH MPOGECCHOHAIBHOM PUTOAHOCTH ONEPAaTOPOB SKCTPEMAIIBHBIX BH/IOB
nestenbHOCTH. Ha 0cHOBE BBEAEHHOTO KO3 (UIMECHTA SHEPIeTHYCCKONH YCTOHUMBOCTH MPOAHAIH3UPOBAHO BIMSHUE JTUYHBIX OMOPUTMOB H
ycIloBHil TPO(heCCHOHANBHOI EATEIBHOCTH Ha CIIOCOOHOCTh BBIMOJHATH LieaeByto (yHkuuio. ITo pesynbrataMm (pU3H4ECKOro MOJACIHPYIO-
IIer0 HKCIEPHMEHTa OHPEACICHBI JOIyCTHMOE PAcCesHUs KO3(D(HUIMEHTa SHEPreTHIECKOH YCTOHYMBOCTH. BBEICHO TpEXCTyHEHYATHIH
KPUTEPUii 171 OLICHKH MPO(EcCHOHAIBHON NPUTOAHOCTH, B KOTOPOM B KaueCTBE HOPMBI IPUHATO PaccestHus KO3 HUIMEHTa 3HepreTHiec-
KOH yCTOMYMBOCTH B 3KCTPEMAJIbHBIX YCIOBUSIX.

KuroueBble cioBa: CHTHAJIBI GHOPUTMOB, 3J1eKTPO3HIe(aT0OrpaMMbl, ICHX0(PH3HOJOTHYECKOE COCTOSIHHE, KOPAa TOJI0BHOTO MO3ra,
Aucnepcusi BOCIPOU3BOAUMOCTH, JHEPreTHYECKAS YCTOIHYMBOCTD, TPEXCTYNEHYATHIH KPUTEpPHUId.

Abstract. This work presents a statistical approach of evaluating the proficiency of the operators of extreme kinds of activities. Based on the
entered coefficient of the energetic stability has been done analysis of the influence of personal biorhythms and condition of professional
work on the ability to perform objective function. According to the results of physical modeling of experiment it has been determined
allowable dissipation of coefficient of energetic stability. Inputted three-level criteria to assess proficiency, in which the coefficient of energy
stability in extreme conditions was taken as a norm.

Keywords: signals of biorhythms, electroencephalogram, physiological condition, cerebral cortex, the dispersion of reproducibility,
energy stability, three-level criteria.

Beryn Ta noctaHoBKa mpodJieMu

EdexTuBHICTE BUPOOHHYOI MiSUTBHOCTI OIIepaTopa, B MEPITy Yepry, 3aJeKUTh Bix nmpodeciitHoi npuaaTHo-
cti. B mpomy ceHci mpodeciiiHa NpUOAaTHICTh - 1€ BIAMOBIAHICT MOPAJIBHUX SIKOCTEH, MCHX0(i3ionorigHmx
MOKa3HUKIB 1 IHTEpeCiB MEBHOTO BUAY TPYy0Boi AisutbHOCTI. [Ipodeciiina npuaatHicTs 6arato B YoMy 3aJI€XKUTh
BiJl TPYJJOBOT MOTHBAIIi{ 1 CXMIIBHOCTEH OIeparopa peaizyBaTH CBOi MOTEHIIHHI MOXIIMBOCTI 1 310HOCTI y Ta-
my3i. Jlist BU3HaueHHs! piBHS npodeciiiHoi NPUAATHOCTI TOUUIBHO BU3HAYUTH NCHXO0(I3i0J0TIYHNI CTaH orepa-
TOpA.

Ha croroanimHii geHs npasuia npodsindopy oneparopiB 0a3yroTbesi, B OCHOBHOMY, Ha OLIiHIOBaHHI (i-
3UYHUX MOXIIMBOCTEH 3a KaTeropiero «(izudHo 3m0poBuit». OqHAK, K MOKA3ye MPAKTHKA, JJIS TPYIH JIFOICH,
SIKi BITHOCATBCS JIO OIEPAaTOPiB €KCTPeMabHUX BHUJIB MiSUILHOCTI, HE 3aBKIU OIliHKA (i310JOTIYHOTO PiBHS
3/I0pOB’S € TOCTaTHBOIO. ToMy, Ha PSITy 3 OIIHKOIO (Pi3i0JIOTIYHINX MOXKIIMBOCTEH omepaTopa, HeoOXiTHO TOCITi-
JIUTH HOTO TICUXOJIOTIUYHWH cTaH. OCOOIMBO 1€ BaXIJIMBO ISl OTIEPATOPiB €KCTPEMANbHUX BHIIB JiSUTBHOCTI —
JIOeH, JUIA SKWX BUKOHAHHA (YHKIIOHAJHFHOTO NMPHU3HAYEHHS 3aJIeKUTHh OiTbIIe HEe BiA HoOro ¢i3ionorivHux
JTAaHWX, a BT HOTO IICHXOJIOTIYHOTO CTaHy, CTIHKOCTI IO CTPECOBHX Ta €MOIIMHNX HaBaHTa)KeHb (BMiHHS Omepa-
TUBHO NpuiiMaty pimenHs). [Ipu Bupimeni mocrasieHol 3a1a4i, 0co0IMBe 3HAUCHHS M€ BiJIIOBIAHICTD NICUXO0-
JoriyHuX ocobnuBocTel npodino podoru. Haiwacriie juis BU3Ha4eHHs npodeciiiHol NPUAaTHOCTI BUKOPHCTO-
BYIOTb TakKi TECTH: IHTEJEKTyallbHi, 3I0HOCTEH, ICHXOMOTOPHI, OCOOMCTICHI TeCTH 1 TecTH iHTepeciB. Sk moka-
3y€ NPaKTHKa, €PEKTUBHICTh INX METO/IIB HEIOCTATHSI.

VY cydacHiii ¢i3ioorii OCHOBOIO IIPH iarHOCTYBaHHI IICHXOJIOTIYHOTO CTAHY € aHalli3 CUTHAJIB eJICKTPUY-
HOi aKTUBHOCTI MO3KY, sIKI BUMIPIOIOTECSI MeToaMM enekrpoeHuedanorpadii [1,2]. Otpumani TakuM YHHOM
curHany (enextpoennedanorpamu, EED") mmpoko BUKOPUCTOBYIOTHCS K B KIIHIYHIA MPAKTHUIT (HATTPUKITA, IS
JIarHOCTUKU 3aXBOPIOBAaHb), TaK 1 B JTOCTIIHUIBKIH POOOTi, OCKiIbKH, 0€3 CYMHIBY, BOHU BiZ0oOpaXkaroTh (yH-
JaMEHTAJIbHI TIpOIlecH, 10 BigOyBaroThes B MO3Ky. [Ipu anamizi EET ocobnuBy yBary HEOOXiqHO TPUIIISATH
nmociimpkenHato ncuxodizionorigaoro crany (IT®C) romoBrOro Mo3ky omepatopa. [Ipu mocmimxenni [1OC ro-
JIOBHOTO MO3KY BHUpillIaJbHe 3HaUYeHHs HaOyBalOTh METOAW BUSBIEHHS KiTbKICHUX 3MiH B €KCIIEPHUMEHTAIbHUX
JaHuX Ta criocoOu dopmanizanii nux 3MiH. TakuM 4YMHOM, OJHMM i3 3ac00iB KOMIUIEKCHOTO OIIHIOBaHHS IICH-
X0(i310JI0TIYHOTO CTaHy ONEPATOpa € BUKOPHUCTAHHS eJIeKTpoeHIedarorpam, siki OTpUMYIOTh IPY BUMIPIOBaHHI
CHTHAJIB OiOPUTMIB TOJIOBHOTO MO3KY. Taki CUrHaJIM MOXYTh 3a0€3MeUNTH KUIbKICHY OLIHKY rcuxodizionoriy-
HOTO CTaHy T'OJIOBHOT'O MO3KY IIPH BHKOPHCTaHHI MiAX0AY «I10 30ymKeHHIo». Tak Sk Ui ornepaTopiB eKcTpeMa-
JBHUX BUJIB AiSTIBHOCTI BasKJIMBI IX IICHXIYHMI CTaH 1 peakiist Ipy Mepexo/i 3 «CIOKiifHOro» ((hOHOBOT0) CTaHy
JI0 «30yIKEHOTO0» (CTPECOBOT0) MOCIIKCHHS JIOIIFHO IPOBOJUTH B 000X ITUX CTAHAX.

MeTta gocaigkeHHs
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Mertoto poOOTH € MiIBUILIEHHS JOCTOBIPHOCTI OLIiHIOBaHHS NMpodeciifHoi MpuaaTHOCTI onepaTopiB excTpe-
MaJIbHUX BUJIB JAISUIBHOCTI 32 PaxyHOK BBEICHHS CTaTUCTUYHOTO KPUTEPIIO OLIHIOBAHHS iX MPUAATHOCTI JIO
ISITBHOCTI.

OcHoBHHUIi MaTepia

TpaaumiiiHo onepaTopiB MOAIISIOTH 32 IX IICHXOEMOLITHUMH BIACTHBOCTSIMH Ha KaTeropii TeMIEpaMeHTy:
XOJICPUKH, CAHTBiHIKH, MEIAHXOJIKH 1 ¢uermatuku. KoxHa 3 3a3HaYeHHMX KaTeropiil omeparopiB BigIoBimae
BU3HAYCHIH CYKYITHOCTI MCHXO(]i310JOTIYHUX XapaKTePUCTHK i MapaMeTpiB, MOYWHAIOYM 3 PIBHA IHTENEKTY i
3aKIHYYIOYM 3HAYEHHSIMHU aHTPONOMETPHYHMX HapaMeTpiB. OpHaK omepaTopu OJHIET 1 Ti€l )k kaTeropii Temie-
pPaMEHTy MalOTh IIUPOKHUH Jiara30H po30iKHOCTEH K MO MCUX0(i310JIOTIYHIM XapaKTePUCTHKAM, TaK 1 MO MCH-
xo@izionoriyHuM napamerpaM. ToMy npH MpoOBeJeHH] AOCIIKEHb TIOTEHIIIHOTO PiBHS MOXJIMBOCTEH OpraHis-
My olepaTropa BU3HaueHo1 npogeciiHOT OpieHTalli] /U1l KOXKHOT KaTeropii TemrnepaMeHTy HeoOXiJHO 3/1iHCHIOBa-
TH IHTETpaLilo onepaTopiB, 00 €IHABIIH Yy KJIaCH THX ONEPaTOpiB, Y AKUX MEIUKO-0I10JOTTYHUN CTaH OpraHi3mMy
BIANOBiJa€ OJJHAKOBUM (OJIM3BKUM) 32 3HAYEHHSM ICHXO(]i310IOriYHIM XapaKTepUCTUKaM 1 napamerpam. Ta-
KAW MiaXing Jo3BoJsie chopMyBaTH OKpeMi KIacH OmepaTopiB, JJIA SKUX MPUTAMaHHUN OJWH 1 TOH ke CKiIaj
ncrxo(]i3ioNorigHIX XapaKTEPHUCTHK i TapaMeTpiB, ajie sSKi sl KOKHOTO KJIacy BiAPI3HAIOTHCS CBOIMH KiNbKic-
HUMH TIoKa3HHKaMu. Lle 3abe3medye uncenbHe OIiHIOBaHHA MpodeciitHoi mpuaaTHOCTI onepaTopiB. byB BBexe-
HUHM KpuTepill - piBeHb MUIb0BOI BUpoOHMYOi (yHKMil [Fp(t)] . 3a3HaueHnit KpUTEPiil OTOTOKHIOE TaKi SIKOCTI
oreparopa K aMOIMiifHICTh, CAMOKPHUTHYHICTD Ta CXHJIBHICTH 0 MOTHBAIil. TakuM YMHOM BCi orepaTtopu Oyim
MONEePEHBO TOAITICHH] 32 CBOIMH NMCUXOEMONIHHIMH BJIACTUBOCTSMHU. B momanbIioMy B €KCIIEPUMEHTAIbHAX
JOCIHIJDKEHHSIX PO3TJIsiaaBcs Kiac, SIKMH YMOBHO Ha3BallM «CYNEPCHJIBHUIT» BIAMOBIAHO IO NMCHXOEMOUIHHHUX
BIIACTUBOCTEH.

BiniOpanni rpynu minnaBanick BUIPOOYBaHHSAM Ul BU3HAUEHHS O3HAK, IO XapaKTEePU3YIOTh ClenuQiky
ix mpodecioHanbHOT MpUAATHOCTI. Y sSKOCTI iHQOpMATHBHOTO OEpyTHCS CHIHANM, 1[0 OTPUMaHI 3a JOIOMOTOI0
enekrpoennedanorpady. IIpaxruano EET 3nilicHIoe BHMipioBaHHA B OCHOBHOMY OL-pUTMY, SKAH HaiOinmbmI
aKTHBHO TIPOSIBIIIETHCS] MaiXKe y BCIX IUISHKaX TOJIOBHOTO MO3Ky. MakcuMaibHE 3HAUE€HHS O-PUTMY CIIOCTEpi-
raeTbcs B MOTHIIMYHIA YacTHHI TOJOBHOTO MO3Ky. TOMy HpH NpOBeAEHHI €KCHEPHUMEHTAIbHUX JOCIIKEHb
posrisiianucs 3a3HadeHi curHany. Curaaian Gi0pUTMIB IPEICTaBIAIOTH COO0I0 CTOXAaCTUYHUM curHani, o0poOka
SKOTO BHMarae 3aCTOCYBaHHs clienianbHUX MeToAiB. OMHUM 3 BiJOMHX METO/IB OOpOOKM CHUTHAIIIB SIBISETHCS
mBuke nepersopeHHs Oyp’e [3]. CyTHICTD eKcTIepUMEHTATBHIX JOCTIKEHB MOJISTae B TOMY, IO 33 JIOTIOMO-
roro EEI" BUMipIOIOTBCS Ta aHATI3YIOTHCS CUTHANH OIOPUTMIB B CIIOKIHHOMY CTaHi oreparopa i B 30yIKeHOMY
ctadi. [Ipu mpoMy (QiKCYIOTBCS MUTTEBI 3HAUCHHS CUTHANIB, 32 SKUMHU OOUHCITIOIOTHCA iX mapaMmeTpu. o Takmx
mapaMeTpiB BiTHOCATHCS aMILTiTyia Ta 9acToTa. Lli mapaMeTpn TpaaumiiHO 3aCTOCOBYIOTECS B AKOCTI iHpOpMa-
TUBHHX TIAPAMETPIB CHTHAMIB. IX CyKymHicTh BimoOpaskae Ta J03BOJISAE HANATH AKICHY, a HE IHTETpaNbHy OLIHKY
NPOsIBY O3HAK 30y/PKEHOCTI a00 €HepreTH4HOI CTIHKOCTI IPH BUNPOOYBaHHIX Ha npodeciiiHy npuaatHicts. Ha
puc. 1,2 mokasaHi ()parMeHTH BUXiTHUX CUTHANIB O-PUTMY Y CTaHI CIIOKOIO Ta y 30y/KEHOMY CTaHi BiIITOBITHO
JUIsL oTlepaTopa, NonepeIHbO BiIHECEHOTO JI0 KaTeropii TeMnepaMeHTy «cynepcuibHuii». [1o oci abcuumc Binkia-
JICHO Yac B CEKyH/axX, a [0 OCi OpJMHaT-Hanpyra B MKB.
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SIk BUIHO 3 HaBEJEHUX Ha pHC. 1, 2 CHTHAJIB O-PUTMY B CIIOKIHHOMY i 30y/)KEHOMY CTaHI CyTTEBO pi3-
HATBhCA. AJIe 32 HIMH MOXXHA JIMIIE NPOBOJMTH OLIHKY B SIKICHOMY BHIJIAIl. TOMY IPONOHYETHCS IUISL OLIHKH
eMOLIIHOTO CTaHy B SKOCTI iHQOPMATHBHOTO TapaMeTpy BUKOPHUCTOBYBATH CHEKTPaNbHY IIUIBHICTh CHTHAIIB
GiopuTMiB TOTOBHOTO MO3KY. CITiBBiIHOIICHHS CIIEKTPAIBHUX MIUTBHOCTEH MOTYXHOCTEH (OHOBOTO Ta 30y Ke-
HOTO CTaHiB JO3BOJIUTH OLIHUTH CTIHKICTH(3MIHY) IICHXOJIOTIYHOTO CTaHy, 3Ai0HICTh MOOiTI3yBaTH Ta 30epiratu
¢izionorivanit moreHmian. Ha puc. 3 ta puc.4 mpencraBieHi OTpUMaHi pe3yabTaTH CIEKTPAIBHOI MOTYKHOCTI
O.-pUTMY OIOCHTHAJY y CTaHi CIIOKOIO Ta 30Y/PKEHOMY B MEXKax OJHOTO JHS /yist 20 [UKITIB.
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Pucynox 3 — Pe3ynbpTaT aHami3y CreKTpanbHOI ITOTYKHOCTI O.-pUTMY OiOCHTHAITY y CTaHi CIOKOO
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PucyHoxk 4 — Pe3ynbTaTi aHaii3zy CeKTpalbHOI IIOTY>KHOCTI O.-pUTMY OiOCHTHAITY y cTaHi 30yIKeHHS

Sk BumHO 3 TpadikiB, HaBeIEHUX Ha pUC 3, 4 Iel TIOKa3HUK J03BOJISE, HAMPUKIAI, 32 IJIONICIO OIIHUTH
CTaH omeparopa.

Jlnist OUiHKH MCUX0(i3ion0ridHOTO CTaHy BBEIECHO KOE(ili€HT eHepreTUUHOI CTifiKoCTi 6, KUl BHU3HAYa-
€TBCS CITIBBIIHOIIEHHIM

0= , TP LIbOMY B ineanbHoMy Bunaaky & — 1,
S M
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Jle S¢ - mioma miJ OrMHAI0YOK0 CHEKTPAbHOT MIIBHOCTI CHTHANTY GiopUTMY 3HATOrO y (hoHOBOMY (CIIO-
KifiHOMY) pexuMi, S, - IUIOMIA 1MiJl OTHHAKYOK CIIEKTPAIbHOI IIILHOCTI CHIHATY OI0PUTMY 3HATOTO Y 30y IKe-
HOMY peknMi (CBITIIOBe Topa3HeHHs). JocmimkenHs po30uTi Ha okpeMi mukiy. [1ig koM O0yaemMo po3ymitTu
pe3yNbTaTH OTPUMAaHi B 060X MOCIiOBHUX pesknmMax (S¢ , Ssp).

Jlnst npoBeieHHsI eKCIIEpUMEHTAIBHUX JJOCIIKEHb B SIKOCTI BUX1JIHOT Oyna B3sita MOJIeJIb OaraTopiBHEBO-
ro jucrepciiiHoro ananizy. Ha nepuioMy (HH)KHBOMY) PiBHI BH3HA4aly pO3CIIOBaHHS JUIS KOXHOTO olleparopa
Ha TIPOTs3i OHOTO IHSA, [0 OOYMOBIICHO BIUIMBOM BIIacHUX OiopUTMiB omeparoiB. Ha apyromy piBHI Bu3Ha4a-
JIOCST PO3CIfOBaHHS Pe3yIbTaTiB IS OMHOTO omeparopa 3a Ny JHiB, ke 00YMOBJICHO BITUBOM JO0OBHUX GiOpHT-
MIiB Ta 3MIHOIO TapaMeTpiB HaBKOJHWIIHBOTO cepenoBhina. Ha HalBHUIIOMY piBHI BH3HAYaJIOCh PO3CIIOBAHHSA,
00yMOBIICHE iHINBIIyaTbHUMHU BIACTHBOCTAME N3 Omepartopis, sKi Bke 3a/IisHi y JaHiil mpodeciiHiil aisupHOC-
Ti. BUX0As4H 3 1[bOr0 MOKJIMBO, OTPUMABIIIK CEPEIHE HA KOKHOMY PIiBHI, OI[IHUTH 1eil BIUB. J{JIst OCIiIKeHHS
Oy1no npoBeaeHo N| [HUKITiB BUIPOOYBAHb.

BuximHuMy naHHMH AWCIIEPCIHHOrO aHali3y € 3HA4YEHHs MapaMeTpy, SKUH XapaKTepH3ye CHepreTHYHY
crifikicTs & ncuxogizi0a0riuHOro cTaHy Oneparopa.

Ha puc.5 HaBeneHO IUTaH MPOBEACHHS KCIIEPHUMEHTAIBHHUX JOCIIKEHb 3 BAKOPHCTAHHAM JUCIEPCIHOrO

anamizy s i-ro (i =1, V, ) oneparopa.

i i - oreparop
. T .
1 e o o 0 j e o 0 0 NZ i - I[Hi
1 |..| k& |.. N, ) O Y A N, A O Y A N, k -muxim

PucyHoxk 5 — 300pakeHHs IJ1aHy MTPOBEJCHHS €KCIIEPUMEHTANBHUX JIOCTiPKeHb JJA

BianoBigHO 10 MWIaHy B eKCePUMEHTAIBHUX JOCIIIKEHHAX npuiiManu yuacts N3 onepatopis (I =1, N;)
MOTIEPETHBO BIJTHECCHI JI0 NMCUXOTHUIYy «CYIEPCHIBHO» KaTeropii TemmepaMeHTy. s KOXKHOro omeparopa 3a
JOIIOMOrOK0 MeHKiB-(axiBLiB Ha npoTs3i KoxHoro 3 j-uuis ( j =1, N, , ge N,- kinbkicts AHIB) IPOBOAMINCH
k —nuxnis BunpoOysaus (kK =1, N . > e Ni — KUTBKICTh IMKIIB). Pe3ynpTaTy, 1m0 OTpUMaHHI 32 OJMH IUKI,

BHKOPHCTOBYIOTCS JUISl BUSHAYCHHSI [UIONIMH CIIEKTPAIbHOI MinbHOCTI S¢y i Ss6, sIKi BUKOPHCTOBYIOTBCS [Ist
PO3paxyHKy eHEPreTH4HOI CTIHKOCTI B

Po3paxyHkn mpoBOIMIIHCS BIiJIIOBIZHO eTalaM NPOBEAEHHsS ekcnepuMmeHTy. KoxxHuii eran 0yio cnpsiMo-
BaHO HA BU3HAYEHHS BIUIMBY BiJINOBIAHOI BEJIMUMHM NP OLIHIOBaHHI MpoQeciiHOT MPUIaTHOCTI.

1 eran. Bu3HadueHHs BIUIMBY 3MiHy OiOpHTMIB OIlepaTopa Ha MPOTS3i JHS HAa BEIUIHHY ﬁljk . Buxigaum €

MACHB 3HaueHb Gy , OTpUMAHUX Ha NpoTssi AHst 3a Ny wukn BunpoGysanb (K =1, N, ). 3a HasBHUMH faHUME

MOJKHA OLIHUTH Bapiaifo 3HaueHb G U i-ro oreparopa, o Oys1u OTpUMaHi Ha mpoTs3i j —ro jaus. Ls Bapi-
artist 00yMOBIIeHa 3MiHOIO €MOIIOHAIBHO-TICHXOJIOTIYHOTO CTaHy ITiJl BIUTMBOM JIOYMX BUIAIKOBUX BEITUIHH.

Al —\2
Z (917 N 91,], )
var(6,) = H
(M —1) @
J— 1 Ny
e 491.1, = —z Q‘jk — cepenHe 3HAUYCHHS Koe(illi€eHTa eHePreTHIHOI CTIHKOCTI, OTpUMaHUX Ha MPOTS3i j-TOTO

N1 k=1

IHSA 32 N; TUKIJTIB BUIPOOYBaHb.
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2 eran. Ha mpomy eTari BHSBIIAETHCS PO3CIFOBaHHSA Koe(ili€eHTa €HepreTHYHOI CTIHKOCTi, 00yMOBICHE
BIUTMBOM KIIIMATHYHHUX yYMOB, €IEKTPOMATHITHOTO IOJI 3eMIli, IHTCHCHBHOCTI COHSAYHOTO BHIIPOMIHIOBaHHA i
T.11. JIJIsE 1IbOTO €KCTIIEPUMEHT TIPOBOAUBCS N, JTHI, 1 KOKHOTO JTHS 3MiHCHIOEThCS N| UK BUTIPOOYBAHb.

N 2
_ 2(0,-9)
Var (91] ) S —
(N,-1) 3)
— 1 Ny
ne 6 = FZ 6’ij — cepejiHe 3HAYEHHS KOe(illieHTa eHepreTHIHOI CTIHKOCTI, o6uncnene mist N, AHIB ekcrie-
2 Jj=1

pumenty (j =1, N, ).

3 eTam crIpsAMOBaHO Ha BCTAHOBJICHHS PO3CIIOBaHHS €MOIIHHO-TICHXOJIOTIYHOTO CTaHy OIIepaTopiB, BiTHE-
CEHHX JI0 OJHOTO KJAcy, ajleé KOKHHH 3 HUX Ma€ CBOi iHAWBIOyanbHI BIACTHBOCTi. Tak SIK JO €KCIIEPHMEHTY
Oyuo 3airygeHo N3 omepaTtopiB, TO

Ny,
2.(6-0)
var(g)= L
(N, -1) @
_ 1 Ny
ne O :FZQ — Cepe/lHE 3HAueHHS KOeQil[ieHTa CHEPreTHMYHOI CTIMKOCTI, 0OYHCICHOrO 3a JaHWMHU, IO
3 i=1

Oynu OTpHMaHi IIiJ 9ac BCHOTO EKCIIEPHMEHTY (3 yCiMa omepaTtopamu).

OCHOBHOIO 03HAKOIO TpodecifHOiI IPUAATHOCTI onepaTopiB JaHOI KaTteropii BuOpaHa ix emomiliHa (eHEp-
TeTUYHA CTIHKICTh), TOOTO Ha CKUJIBKH 3MIHIOEThCA IX ICHXO(i310JI0TIYHUI CTaH, a HE MPOCTO PiBEHb IX CTaHy
(MOTEeHUIHHUX MOXKJIMBOCTEH), SIKE XapaKTepu3yeThes cepeHiM. ToMy HeoOXiJHO OIIHIOBATH MOXJIMBI 3MiHH
CTaHy NpH NCcHX0]i3ioioriYHNX HaBaHTaXeHHAX. OO’€KTHBHOIO XapaKTEPUCTUKOIO IIbOTO MOXE CIYXHTH He
3HAXOJKEHHS CEepeIHbOT0 3HAUCHHS MOKa3HUKa B JAESKOMY IHTEpBali i3 3a/laHOI0 HMOBIPHICTIO, @ PO3CiIOBaHHS
MOKa3HUKa TPH TEPexoji 3 OJHOTO PEeXUMY poOOTH (HaBaHTakeHHs) B iHIMI. Tak sk JaHa Kareropis
OTIepaTopiB y CBOIH CYKYITHOCTI XapaKTEPHU3YEThCS JESIKOI0 Bapialli€ro (IUcTepciero), To 00'€KTUBHOIO 1 CTaTHC-
TUYHO HAJIHOIO OI[IHKOIO OIepaTopa IpH Horo (GyHKIIOHAIEHOMY BiOOpi € BCTAHOBIECHHS 13 3a1aHOI0 MMOBI-
pHicTio ¢pakty, mo CKB #ioro mokasHuka € CBiIOITBOM TOT0, IO AaHUH omeparop npodeciiHo mpuIaTHUI.

3a pe3ynbpTaTaMy €KCIIEPUMEHTY, [0 IPOBOIUTHCA 3 CYKYITHICTIO ONIEpaTOpiB, sKi MpodeciiiHo BUKOHYIOTH

cBOi (yHKILII B [[bOMY BHAIi AIUIBHOCTI, MOXKHA OLIHMTH IMCIEPCiI0 OAMHOYHOro 3HadeHHs O xoedimieHra
€HEPreTHMYHOI CTIMKOCTI 0 BiJIHOLIEHHIO J0 LIEHTPY PO3KMIIB HOro 3HaueHs 0.

Ny N, N 2
s
o2 (6) =-EEE ,
( ) (N1N2N3—1) (5)

[Tpu Benmkii KUTBKOCTI pe3ynbTaTiB OTPUMAHUX JIaHUX OLIHKa MOXe OyTH NpHUHHSATA 32 HOPMOBAHE 3HA-
YeHHsI IOIyCcTHMO] Bapialii koedilieHTa eHepreTHYHoOI CTIMKOCTI I JaHOT KaTeropii ornepaTopis, 3 SIKUM 3icTa-
BIISIETHCS OIIHKA Bapiallii koedilieHTa oneparopa, npodeciiiHa MPUAATHICTD SKOTO OIIHIOETHCS.

Jlnst BU3HAYCHHS 9M BIUIMBAE JICHBb NIPOBEJCHHS BUIPOOYBaHb HA JIOCTOBIPHICTH NMPUHHSTTS PILICHHS MPO
npodeciiiny IpuaaTHICTh, TPeOa OIIHUTH HACKIIHKH CTATUCTHYHO CYTTEBA AMCIIEPCis, Ky BHOCUTH 3MiHa Xapa-
KTEPUCTHK OTOYYIOYOT0 OorepaTopa cepenopuiia. ToOTO Ha CKUIBKH KPUTHYIHA OIliHKa MpodeciiftHoT mpuaaTHOCTI
BiJl THSI BUTIPOOYBaHb.

JIist IboT0 HEOOXiTHO 3 3aTaIBHOTO PO3CIIOBAHHS , SIKE OOUHCITIOETHCS 32 BUPa3oM (5), BHIIJIUTH CKJIa0B1
Pe3yJIBTATIiB MOAEIIOIOYOT0 EKCIIEPUMEHTY, 0OYMOBJICHI BIUTMBOM BHIIAJIKOBHX (DAKTOPIB Ha 3MiHHM OIOpUTMIB,
Ta XapaKTEPUCTHK OTOYYIOYOT0 CepeoBHIIa (1JIs MPOBEICHHSI BUNPOOYBaHb). 3p0OMMO MaTeMaTHIHE IIEPETBO-
PEHHS YHCeNbHUKA BUpa3sy (5)
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N; N, N N; N, N, _ -
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i=l j=1 k=1 i=1 j=1 k=1 ©)

Taxk sk cKiIaoBi B mpaBiit yacTrHi (6) HE KOPETbOBaHI, TO MOYKHA 3aITHCATH

2 2 2 2
Qo = Qon + Qz)H + Qtu( >

Ny Ny, N —\2
ze an = Z Z Z (49,- -0 ) — PO3CiIOBaHHS CYKYITHOCTI pe3y/bTaTiB, 00yMOBJIEHE MOXKIMBUMH 3HAUEHHIMHU

i=1 j=1 k=1
KOe(ili€eHTy eHepreTHYHOI CTIMKOCTI OIepaTopiB, sAKi 3aifHATI JaHUM BHIOM MisIbHOCTI. UHcenbHE 3HAYEHHS
i€l BEIMYMHN 3aJIC)KUTH BiJl KUTBKOCTI N; 1 BIACTHBOCTEH KOHKPETHHX OIIEPATOPIB, sKi Oynu 3amydeHHi 10 i-
3HYHOTO MOJEIIOI0YOT0 EKCIICPUMEHTY.

OcCo0IMBOI0 BEMOTOIO € T, IO OIEPaTOPH BXKE MAIOTh AOCBIJ Y BH3HAYCHHUX EKCTPEMAaJbHUX YMOBaX i

nporec BUOOpy iX € BUIIAJKOBUM;

Ny N, N Ny N,

0,, ZZZZ(EU —Ei)z :NIZZ(EU —5,-)2

i=1 j=1 k=1 i=1 j=1 )

- PpO3CifoBaHHS CyKYITHOCTi pe3yNIbTaTiB OTPUMAHHX IIPH IIPOBEICHI JOCTIKEHb, 00yMOBIICHI BILTHBOM
BHUIIAIKOBUX BEJIMYMH I MOXJIMBHUM BIUIMBOM JUIS NPOBEACHHS BHUIIPOOYBaHb (3MIHOIO OTOYYIOYHX OIlepaTropa
yMOB);

0, =353 (6s-5)

i=l j=1 k=1 (8)

- PpO3CifoBaHHA CYKYITHOCTi €KCIICPUMEHTAIBHUX PE3yNbTaTiB, 00yMOBIIEHE BIUTMBOM TiTBKH BHUIAIKO-

. . . . 2 .
BUX BCJIWYHH (KOHI/IBaHHﬂM 610pI/ITM1B Ha MOpoTA31 Z[HH). Iloninus Q()H Ta Ha 4YHUCJIO CTCIICH1B CB060L[I/I

yK
v, = N;N, (N2 —1); V,. = NN, (N = 1), OTPUMAEMO JIUCTIEPCi0 KOE(illieHTIB €HEPreTHYHOT CTIHKOCTI,
00YMOBJIEHY BIUTMBOM BHITAJKOBHX BEJIMYHH i MOYIIMBAM BIUTMBOM 3MiHM HABKOJMIIHIX YMOB, B SIKHX TTOBCSK-
JIEHHO TIPAIIIOE OTIEPATOP
2
—2
_ OH
o, (0)=="-.
Vdu

Jucriepcist, IpUYUHOIO SKO1 € BUIIAIKOBI BETMYMHHY, [0 BIUTHBAIOTh HAa OIlepaTopa, Oyzae

Jlnst BU3HAYEHOCTI CyTTEBOCTI BIUIMBY HaBKOJIMIIHIX YMOB Ha KOEe(illiEHT €HEpPreTHYHOI CTIHKOCTI, CKOpH-
—2
o, (0)
—2

o, (0)

YK

craemocs kputepieM ®@imepa. O0unuciuMo 3Ha4YeHHs KoedillieHTa Ta Fp = i TIOpiBHAEMO HOTO 3

TaOINYHUM 3HAYEHHSAM FT myis imoBipHocTi P=0,95 i uncna crenenie ceoboan Vv, Ta Vie -

ko F » < FT, TO 3 IMOBipHIiCTIO 95% MOKHA CTBEP/KYBaTH, IO MPOBEAEHHS NMpodopieHTarii MoXHa

3MIACHIOBATH 33 OIWH OyNb SKUU NeHb. Koxu 1 HepiBHICTH HE BUKOHYETHCS, TO TpeOa MPOBOIUTH BUIPOOY-
BaHHJ JIEKUJIbKA JIHIB 32 TIPUBEIEHOI0 CXeMOI0. JIJIsT CTaTUCTUYHOT HAiHHOCTI pe3ybTaTiB YHCIIO THIB TIOBHHHO
O0ytu He MeHtie 3, To6to N2 > 3[3]. 3naiinene 3a N2 nHiB 3HaUeHHs qucnepcii koedimieHTa eHepreTHIHOI CTik-
KOCTI KOHKPETHOT'O TNPETeHIIEHTa Ha orepaTtopa JaHoi mpodeciiHoi opieHTaImii CTATHCTUYHO OIIHIOETHCS 0

76



MDKHAPOJIHHIA HAYKOBO-TEXHIYHUI XXYPHAJT “THOOPMALIIMHI TEXHOJIOTTi TA KOMIT'FOTEPHA THXXEHEPLSI”

—~2
HOPMH O, ,3Hau€HHs sKOi Oy/lo 3HAHJEHO NpPU OYiKYIOUOMY EKCIIEDMMEHTI, IO 3/iHCHIOBABCSA 3a CXEMOIO,
HaBeJIeHOIo Ha puc. 1.

TakuMm 4MHOM, 3a PE3yIbTATOM CHUILHOTO (DI3MYHOTO MOJCIIOIOYOr0 EKCICPUMEHTY OTPHUMAHO HOPMY

—~2

npogeciiiHoi MpuAaTHOCTI 3a CTIMKICTIO 10 €MOLiOHANbHUX CTPECOBHX EKCTPEMAIBHMX CHTyalid O, , sKe

XapaKTepU3y€e BiITBOPIOBAHICTh XapAKTEPUCTHK BJIACTHBOCTEH OMEpaTopiB JaHOI KaTeropii Ta JBI MPOMIXKHI
—~2
dhopMu po3ciroBaHHS KOC(]IilliEHTa EHEPreTUYHOT CTIMKOCTI, a caMe TMOMEPEIHBOTO OI[iHIOBAHHS O ((9 ) , 10

JI03BOJISIE NIEPEBIPUTH EKCIIEPTHY OLIHKY IPUAATHOCTI oreparopa 1o poOOTH B eKCTPEMalbHUX YMOBAX, Ta MPO-
—2
MiKHE OL[IHIOBaHHSA 3 BUKOPUCTaHHAM Aucnepcii o, (9 ) .

Juis ciiBCTaBIeHHS 3 IUMH HOPMaMH BUKOPHCTOBYEMO KPUTEPiil CTaTUCTUYHOT 3HAUYIIOCTI Xi-KBajapar. 3
Teopil MaTeMaTHYHOI CTATHCTUKHU Bimomo[4,5], mo cyMa KBaApaTiB HOPMAIFHO PO3MOIIIEHHX BUIAIKOBUX Be-
JMYUH 3 MATEMaTHYHIM CIIOIiBaHHSM, IO JopiBHIOE HyM0 (MX=0), Ta OMMHOYHOIO AUCTIEPCIET0, IO JOPIBHIOE

2
(9) achM-
NTOTUYHO HAGIIDKEHI 10 3HAYECHHS JMCIEpPCii IS TeHepalnbHOI CYKYITHOCTi eKCTpPEMAlliB-OIepaTopiB JaHoi

KaTeropii, a OLIHKK ANUCIEPCiH, 110 po3paxoBaHi IPH NPOBEAEHI BUIIPOOYBaHb MpodeciitHoro oa00py KOHKpET-
HOTO OllepaTopa, € BUOIPKOBUMH 3 TeHepalbHO1 cykymHocTi. [IpuiiMeMo 10 yBary, o BUIIaAKOBa BeJIHYNHA

(53
= o (x) )

Jac xl. - eKCHepI/IMeHTaHLHi )laHHi, ax ix CepCaHE 3HAUCHHS.

— —
omurmi (62 =1), mae posnozin Ilipcona y2 . Bynemo momyckaTH, mo O'i2 (19) , O, (9) Ta Oy

2 . .
= l Mae€ po3moAlI X1-KBaJpart 3 V = (l’l - 1) CTCIICHAMMU CBO6OZ{I/I,

Toxi, BUXOJSYH 3 TOTO LIO OIIHKA AUCIICPCii BUOIPKU BUIMAIKOBOT BETUUUHH €

S2 — =1 ,
MO’KHa 3a1ucarTHu, 1o
§*(x)-v
—:Z 1%
o’ (x) ) ©)

3a Bupa3om (9) MpOMOHYETHCS TPUCTYIIEHEBA MPOIieaypa mpodeciiiHoro Bigbopy onepaTopiB eKCTpeMalb-
—2 —2
HOI JiSUTBHOCTI, /1eé Ha KOXXHOMY CTYIICHI BHKOPHCTOBYETHCS BiIIIOBiTHE 3HAYECHHS O (9), (% (9) Ta

2 . - . .
o; (9 ) . e mo3Bonsie CyTTEBO MiABUIIUTH TOCTOBIPHICTH OE3MOMMIKOBOTO MPodeciifHOro Bigdopy IIIIXOM

3aCTOCYBaHHS CTATUCTHYHUX KPUTEPiiB 3Hauymocti. [Ipu 1ipoMy, mpu BitOOPi BUKOPUCTOBYETHCS HE OYb-IKHI
cepenHiil TIOKa3HUK 1 HaBiTh HE AOBiIpUiil iHTEpPBANI IS HHOTO, a cCaMe PO3CiIOBaHHS KOoeQilli€eHTa eHePTeTUIHOI
CTIHKOCTI, SIKE 1 XapaKTepU3ye CHEPTeTUIHY CTIHKICTh EKCTPEMAIbHUX HABAHTAXKEHb.
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