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Paspabomara KoHyenyus oyeHKU HARPAHCEHHOCIU MPYOd, OCHOBAHHASA HA KOMNJIEKCHOU OYeHKe COBPEMEHHO20 CO-
CMOSAHUS YCOBULL MPYOd, AHANU3E NCUXOPDUIUOIOSULECKO20 COCMOSHUS NULONOE 2PANCOAHCKOU aguayuu 8 noieme, a mak-
JKce oyenKe 3HAYUMOCIU YPOGHS TEMHBIX HASPY30K U NPUSHAKOE YIMOMIEHUs 8 YEeIuieHUl PUCKA 603HUKHOBEHUS A8UAYUOH-
HbIX NPOUCUECTBULL.

Yemanosneno, umo no 0aHHbIM CAHUMAPHO-SUSUCHUYECKUX XAPAKMEPUCMUK YPOGHU HANPAICEHHOCMU MPYOad HA 6cex
Ppabouux Mecmax nuiomos 2paicOAHCKOU asuayuu COOMeEemcmeym PeOHbIM YCI08UAM mpyod, KOmopvle ycyeyonsiiomcs
6 48 % cryuaes 6o30eiicmeuem yemuipex Opyeux peoHvlX Gakxmopos (wym, MUKpokaumam, subpayus, pabouas nosa).

Pesynomambr ucciredosanuii nokasany, 4mo nocie 5 u nonema 3Ha4umMo NOSbIUAIOMCA PUCKU HACMYRAEHUSs YMoMae-
HUSL, NPOAGNAIOWE20CA 8 Yeenuvenuu Koauvecmea Quxcayuil e3enioa na 11 %, cpednezo epemenu nameHmnozo nepuooa
CNOJHCHOU 3PUMENbHO-MOMOPHOU peakyuu — Ha 12 %, xonuuecmea 3HaA4UMbIX OWUOOK 0711 OE30NACHOCMU NOAEMO8 — Ha
50 %, npu omcymcmeuu gusuonocureckoeo soccmanosienus cepoeuno-cocyoucmou cucmemst, p < 0,05. Puck 6o3nuxnoge-
HUSL A8UAYUOHHBIX NPOUCUWIECBULL YBENUYUBAEMCS Y MeX NULOMOS, KOMOopble HAXOOAMCA 8 COCMOAHUL YMOMIEHUs U Cmpecca
gcnedcmaue HapyweHUull pexcumos mpyoa u omovixa, ymo cocmaeiaem e menee 8,4 % cuyuaes om écex Opy2ux npuyuH.

Tpeonooicero esecmu 3-10 cmenerb 6peOHOCHIU OJil HANPANCEHHIX PAOOM, d MAKHCE HOBble NOKA3AMENU HANPAHCEHHOCU
mpyoa no CeHCOPHbIM, UHPOPMAYUOHHBIM U UHMELIEKNYAIbHbIM HAZPY3KAM, MAKUe KAK YeeluieHue epeMeH uKkcayuu 832110a
na npubope (%), wacmoma cmensemocmu uzoopadcenus / 3Ha4enus Ha IKpame (paz/mun), odvem UHPOPMAYUOHHBIX NOMOKOE
6 eOunuyy epemeHu (bum/c), KoIuYecmeo MHO20DYHKYUOHAIbHBIX npubopos (bonee 10 6um/c). Ycmarnoeneno, umo oyenka Ha-
NPAHCEHHOCMU MPYOa 00NXHCHA ObimMb OONOTHEHA CReYUDUUECKUMU XAPAKMEPUCMUKAMY IEMHOU HASPY3KU U PEHCUMO8 MPyOd —
KOMUHECMBO 6311€M08 U NOCAOOK, YUCTIO NePECEHEHHBIX YACOBbIX NOACO8, KOIUUECMBO CMpecc-PaKkmopos 6 meueHue noiemad, 4ucio
HOUHBIX NOJEMHBIX CMEH 30 HeOenio — NOKA3AMENAMU, HANPAMYIO C6A3AHHBIMU C PA3GUINUEM YIMOMACHUS NUTOMOE U NOBbIUIEHUEM
PUCKA BO3HUKHOBEHUS ABUAYUOHHBIX NPOUCUIECEUIL.

Knrouesvie cnosa: nanpsasxcennocms mpyod, UHGHOpMayuoHHble HAzpy3KU, AUAYUOHHbIE MPEHAXHCEPbL, AUMPEKUHS, YIMOoMIe-
Hue, 6e30NACHOCHTb NONENO8, PUCKU ABUAYUOHHBIX NPOUCIUECIBUL, NCUXOPUIUOTOULECKUE UCCTe008AHUS, AHKEMUPOBAHUE.

Hanpsoxennocts Tpyna (HT) sBnserca omauMm M3« 'MrHeHHYecKHe KpUTEpHM OLEHKH YCIOBHUH Tpynda MO
CaMBIX CJIOKHBIX TIOKa3aTesiel YCIIOBUH Tpyia, KOTOPBIA C  MOKa3aTeNlsiM BPEJHOCTH W ONACHOCTH (haKTOPOB MPOM3-
TpyaoM mojiaercsi (opMaIM3alMd W KOJIMYECTBEHHOW BOJICTBEHHOW CPEbl, TSHKECTH W HANPsDKEHHOCTH TPYJIO-
pernamventauuy. Ilepsble KpuTepun oueHkH crerern HT — Boro mporeccay' ¥ SBIIICH HAy4HBIM IPOPHIBOM B MEJIU-
nosiBrHCh okoito 30 net Hazan B pykoBozacTee P 2.2.013-94  muHe Tpyma. OmHAKO ¢ TeX TOp 3T KPUTEPHUH HE TIpeTep-
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eI U3MEHEHHW, B TO BpEMs KakK TPYAOBOM IpOIECC C
BHEIPCHHEM HH(GOPMAIMOHHBIX TEXHOJIOTHI CTai 0Oojiee
MIPOU3BOANUTEIBHBIM, WHTEIUICKTyalbHBIM W WHTCHCHB-
HBIM. DTH TIPOIECCHI YCIOXHWIM 3amauu KoHTposst HT
MPU  BBITIOJHEHUH BBICOKOKBATH(DUIIMPOBAHHBIX BHIIOB
paboT He TOJNILKO C TOYKM 3PEHUS HX METOIMYECKOro
o0ecrieyeH s, HO M B CBSI3M C HEJIOCTATOYHOCTHIO MMEIO-
IIUXCS KPUTEPUEB OLICHKH, Y30CTHIO NX TPAHMIL.

K umcny nambomnee HampsHKCHHBIX BHIOB paboT
OTHOCHUTCSl TPYyXl TNWJIOTOB COBPEMEHHBIX BO3YIIHBIX
cynoB (BC). Baenpenune HOBEHIMX JTOCTHKEHUN aBHO-
HUKH, C OTHOW CTOPOHBI, YIPOIAET U 00JIeTYaeT 3a1aqu
o ympasieHuto BC, HO ¢ Apyroi — TpedyeT OT mujoTa
BBICOKOT'O YPOBHSI MOOHMIM3aLUK BceX (DYHKIUIA aHANH-
3aTOpPOB AJIsl 0OECIeYeHus] MaKCUMAIbHONW COCPEOTO-
YEHHOCTH, KOHIEHTPAllMd BHUMaHHs, MI'HOBEHHOTO
MPUHATHS PEIICHUH, OBICTPOTHI PEAKIUi MPU TOCTOSH-
HO MEHSsIoIIeicss HH(POPMaIHH.

CnoxHocTb oueHkd HT muinoToB ocnoxkHsieTcs Ha-
IU4reM criennuiIeckux (akTopoB Ha MX paboyeM Mec-
Te, (OPMHUPYIOIIMX IIENbIH KOMIIEKC OCOOEHHOCTEH
NETHOTO TPyIa, TAKUX KaK: BBICOKAs OTBETCTBEHHOCTB;
0OJBIIOE KOMMYECTBO BXOMAIIMX CHUTHAJIOB; YacTas He-
00XOIMMOCTD TIPHHATHSA PEIICHUH B YCIOBHSIX OCTPOTO
nedunmTa BpeMeHH; CMEeHHBIN Tpaduk paboT ¢ pasind-
HOH MPOJIOIKUTENBHOCTBIO paboyeil CMEHBI, COIPOBOX-
Jlaronieiicss BBICOKUMHU  (DU3HOJIOTUUECKUMU 3aTpaTaMu;
YyepesioBaHHe JTHEBHBIX M HOYHBIX CMEH; IepeceueHue
HECKOJIBKHX YacOBBIX TOSICOB; Pa3BUTHE JECHHXPOHO3a;
BO3MOYXHOCTH BO3HMKHOBEHUsI B TIOJIETE MPOCTPAHCTBEH-
HOI1 JIe30pHEHTAIH 1 0OMaHa YyBCTB.

AHanu3 3aKOHONATENBbHBIX JOKYMEHTOB IOKa3al
HAJIMYHE MPOOETIOB B CUCTEME PETIIAMEHTAITH YCIOBUI
TpyZa WICHOB JNETHBHIX skunaxed BC rpaxmaHckoi
apmarma  (['A), KoTopas OrpaHHYMBAETCS OIICHKOI
TONBKO TpeX (haKTOpOB MPOU3BOJCTBEHHOU CpEIIbI
(rym, MEUKpOKIMMAaT M cBeToBas cpena). Ilpu stom B
COOTBETCTBUH C TUTUCHHUYECKIMHU HOpMAaTHBaMHU B Iie-
pedeHb MCcUXo(U3NU0NOTHUECKUX (PAaKTOPOB BXOJIAT de-
ThIpe Kiaccuueckux mokasarenis HT (Tpu mo ceHcop-
HBIM Harpy3kaM M OJIMH 110 MOHOTOHHOCTH Tpyna). Ho

Jlayke TaKOro OIpaHMYEHHOTrO nepedHs nokazateneid HT
HEIOCTAaTOYHO UIsi OOBEKTUBHOM OLEHKM JIETHOW Ha-
rpy3ku Ha nuiota. CiegyeT KOHCTaTHpOBaTh, YTO Ha
coBpeMeHHbIX THnax BC B mocneaHue roasl oTMevaeT-
Csl CHUJKEHHE YPOBHEH IymMa B KaOWHax, IpU 3TOM Be-
nymmM akropoM ycnoBuid Tpyaa craHources HT [1, 2].
Baxnocte koHTpons HT oOycnoBiieHa BBICOKOi Be-
POSITHOCTBIO Pa3BHTHSI YTOMIJICHHUS Yy TNHIIOTOB, yBe-
JUYEHNs OMNOOK AEATEeIbHOCTH M, KaK pe3yibTar, —
MOBBILIICHHE pPHCKAa BO3HHUKHOBEHMS AaBHAIIMOHHBIX
MIPOUCILIECTBUH.

OnHako TOAXOABI K MPOBEINCHUIO HM3MEPEHHH H
oneuku HT, u3noskeHHBIE B OCHOBHBIX ,Z[OKyMeHTaX4,
HUMEIOT PsiJi OTPaHUYECHUI IPH UCIOIb30BAaHUU UX IS
JTAaHHOHM KaTeropuu pabOTHHKOB, a UIMEHHO: He obecre-
YMBAIOT BO3MOXKHOCTH oneHkn HT mwiiortoB ¢ yuerom
MHOXKECTBa aJTOPUTMOB JEWCTBUH Ha Pa3iIMYHBIX JTa-
max ToJsieTa; HecyT B cebe CyOBeKTHBHOCTD OLIEHKH IO
OTJETHHBIM TTOKa3aTelNsiM; He MPEIIIoIaraloT UCIOb30-
BaHHE COBPEMEHHBIX CpPEACTB H3MEpEHHs; He peria-
MEHTHUPYIOT YCJIOBHUS NPOBEACHUS M3MEpeHHH (peab-
HBII TIOJIET / TPEHaXKeD).

Bce 3T0 aukTyeT HEOOXOAMMOCTE pa3padOTKU HO-
Boi koHuenuuu ouneHku HT. B ocHOBY koHuenuuu
ouenkr HT mumoroB I'A momkeH OBITH 3aJI0KEH KOH-
TPOJb KaK (pyHKIIMOHAIBHBIX U3MEHEHHH B OpTraHU3Me,
TaK U TMOKa3aTesei, KOTOpble CBUAETEIbCTBYIOT O CBA3U
(bakTOpOB NETHOTO TpPyJlla C YBEJIMUYEHHEM PUCKA aBHa-
LMOHHBIX MPOUCIIECTBUI KaK Hanbosee HeOIaronpHsT-
HOT'O MCX0/1a paboTHI.

Konuenuust onenkn HT mo3BOJUT BCECTOPOHHE
y4ecTb crienu(uKy JETHOTO Tpy/a, CBSI3aHHYIO C CEH-
COPHBIMH, WH()OPMAIMOHHBIMH, HWHTEIUICKTYaJbHBIMH,
SMOIMOHATBHBIMHI HArpy3KaMH, MOHOTOHHOCTBIO U pe-
KUMaMH TpyZa, OOBEIMHEHHBIMH TOHSITHEM «HAIPS-
XKEHHOCTb TPyZa», U pa3paboTaTb MEPONPHUATHS MO CO-
BEpPIICHCTBOBAHUIO CHCTEMBl YIPABICHUS pPUCKaMHU,
CBSI3aHHBIMHU C YTOMJICHHEM.

Leabr ucciaenoBanusi — Hay4yHOEe OOOCHOBAaHUE
koHnenuun oueHkd HT, ocHoBaHHO! Ha pe3ynpTaTax
SKCIIEPUMEHTANIBHBIX HCCIIEIOBAaHUN BIMSIHUS JIETHOM

anHI/ITapHO-FI/Il"I/IEHI/I‘ICCKaﬂ XapaKTCpUCTUKA BPEAHOCTHU, OMACHOCTHU, HANIPSDHKCHHOCTHU, TAXKECTU TPyJda YICHOB JKMIIA-

el BO3AYIIHBIX CyJIOB IPaKJaHCKOW aBHanuu Poccun: pyKoBOAAIIMI TOKYMEHT / yTB. [ TaBHBIM rocyJapCTBEHHBIM CaHUTAp-
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3 CanlluH 1.2.3685-21. ['urueHnuecKie HOPMATHBBI i TPEGOBAHHS K 00eCIICUEHHIO 6E30MaCHOCTH 1 (WTH) Ge3BPEIHOCTH
Ul 4enoBeka (hakTOpoB cpenbl 0OMTaHUs / YTB. IOCTAHOBJIEHHEM [JIaBHOTO roCylapCTBEHHOTO caHMTapHOro Bpaya PO ot
28 suBapst 2021 1. Ne 2 [Onexrponnsiii pecype] / KOJEKC: anexTpoHHBIH (HOHA MPAaBOBBIX 1 HOPMATHBHO-TEXHHYECKHX 1O0-
kymenToB. — URL: https://docs.cntd.ru/document/573500115 (nata obpauenus: 12.03.2022).

4P 2.2.2006-05. PyKOBOICTBO 110 THTHEHHHYECKOH OLEHKe (haKTOpOB paboueii cpes! i TPYAOBOro mpomecca. Kpurepun u kiac-
cuukamms ycnoBuil Tpyna / yTB. [JTaBHBIM TOCYAApCTBEHHBIM CaHWTapHBIM BpadoM Poccmiickoit @eneparmm I'.I'. OHmIeHKO
29 wroms 2005 r. [Dnexrponnsiit pecype] / KOJEKC: snekTpoHHBIH (OHI NPaBOBBIX U HOPMATHBHO-TEXHHMYECKUX JOKYMEHTOB. —
URL: https://docs.cntd.ru/document/1200040973 (mara obpamenust: 12.03.2022); O0 yTBepkacHUN METOIMKN MIPOBEICHUS CIICIH-
aJIBHOM OIEHKH ycloBHil Tpyaa, Kiaccugukaropa BpeHBIX U (M) OMACHBIX IPOU3BOACTBEHHBIX (PAKTOPOB, (POPMBI OTHETA O IIPO-
BEJICHUHU CIICLMAILHOMN OLICHKU YCJIOBUI TpyZJa U MHCTPYKLUHM IO ee 3anonHeHuo: [Ipuka3 Muntpyzna Poccuu ot 24.01.2014 Ne 331
(pen. ot 27.04.2020) [Dnextponnbiii pecypc] // KoncymprantIlmoc. — URL: http://www.consultant.ru/document/cons_doc
LAW 158398/ (nata obpamenus: 12.03.2022); MU HTILMHT-17.01-2018. Mertoauka u3MepeHHil nmokasaresieil HapsHKeHHOCTH
TPYZOBOTO IIpoLiecca UL Ieseil CrienanbHON OLIEHKU YCIOBHM Tpyaa / yTB. mpuka3oM ['eHepansHoro aupexropa AO «KnmuHckuit
MHCTUTYT OXpaHbl U ycroBui Tpyaa» A.B. MocksuaessM ot 06.12.2018 Ne 010-O1. — M., 2018. - 42 c.

74 AHanu3 pucka 310poBbo. 2022. Ne 2



Pa3paboTka HOBOI KOHIIEIIIINY OLIEHKH HAMIPSHKEHHOCTH TPY/Ia MMJIOTOB TPAKIAHCKON aBHAIIUN

Harpy3kd Ha (yHKIMOHAIbHBIC N3MEHEHHUS! B HEPBHOH,
CEpAEYHO-COCYANUCTOM cHCTEMaxX M OpraHax 4yBCTB IH-
JOTOB, YBEJMYEHUH OIIMOOK AEATENILHOCTH IIPU BBHI-
MOJIHEHUN TMOJIETHOTO 3a/laHMs, YCTAHOBICHUH POIH
YTOMJICHUS B MOBBIIIEHUN PHCKA BO3HHUKHOBEHUsSI aBHa-
[IMOHHBIX TPOUCIIECTBUM, U pa3paboTKa MpeIoKEeHUH
MO0 BHECEHHIO COOTBETCTBYIOIIMX JOIOJHEHUI B HOp-
MaTHBHO-3aKOHOAATEIbHBIE JIOKYMEHTHI.

Marepuanbl U Metoabl. B nccnenoBanun mpu-
MEHSUINCh aHAINTHYECKHE, aHKETHO-OIPOCHBIE, TUTHe-
HHYECKHE, XPOHOMETPaKHBIE, ICUX0(PHU3HOIIOTHIECKHE,
CTaTHCTHYECKHUE W IKCIEPTHBIE METOABI MCCIEIOBAHNH.
Ilpn BBIOOpE METOJOB HCCIENOBAHHMSA YUYHUTHIBAINCH
nonoxenns TOCT P UCO 10075-3-2009°.

IIpoBeneHpl 3KCIEPUMEHTANBHBIE HCCIIEIOBAHUS
MO OLICHKE MCUXO(HU3HOIOrnIeckoro cocrosiaus 120 mu-
70TOB (Bo3pacT — 41 + 8 j1eT) B yCIOBUSAX MOJIETUPOBA-
HUS TI0JIETa Ha MOJHO(PYHKIIMOHAIBHBIX aBHAIIMOHHBIX
TpeHakepax camoieroB Boing 737-800, Airbus A-320,
Sukhoi Superjet 100, cocrapmstommx 52 % mapka BC
P®. TToners! mpogomkuTensHOCThI0 340 MUH cMOIETH-
pOBaHBI HA OCHOBAaHWHW PEATbHBIX CUTYAIUi, NMEBIINX-
cs B 0a3e MaHHBIX aBHAIMOHHOTO TpeHakepa (KOOpIu-
HaTbl, BBICOTA, CKOPOCTh IBIDKCHMS, METEOpPOJIOTHYe-
CKHE YCIIOBMS, aBapUiHBbIE CUTyallUd U T.H.), KOTOPbIE
ObUTH CTaHIAPTU30BAHBl MO AJIUTEIBHOCTU M CJIOKHO-
CTH. BBIJIO cMOZEIMpPOBaHO BOCEMb PA3JIMYHBIX 3TAIlOB
noJsieTa JUIMTEIBHOCTBIO 10 15 MUH: TpH 3Tana 0e3 or-
Kasa MWIOTa)XHO-HABUTALMOHHBIX CHUCTEM B CTaH/AApT-
HBIX ycioBusX (1 — B3jeT U HabOp BBICOTHI, 2 — rOpHU-
30HTAIBHBIN TOJIET, 3 — CHIDKEHHWE W T0CaJKa) U ISTh
9TAIlOB CHIDKEHUS M TOCAAKH C OTKa30M MMIJIOTa)KHO-
HaBUTAlMOHHBIX CHCTEM B HECTAHAAPTHBIX YCIOBHAX
(4 — cunbHBIA OOKOBOW BeTep W TyMaH, 5 — CHIIBHBIN
OOKOBOII BeTep, TYMaH W OTKA3 IBUTATEINS, 6 — CHIIBLHBII
O60KOBOIl BeTep, TyMaH, OTKa3 JBUraTels M yXoJ Ha
BTOPOM Kpyr, 7 — IOXKap IBUTaTelsi U yXOJA Ha BTOPOH
Kpyr, 8 — caBur BeTpa Ha BbicoTe 1200 M, yXxoxa Ha BTO-
pOH KpyT, BU3yaJIbHBIN 3aX0J Ha IMocajky). B skcrepu-
MEHTE OLIEHHBAIN OMIMOKH AEATEIBHOCTH MHJIOTOB Ha
OCHOBaHHH 3KCIIEPTHOH OLIEHKH TTHJIOTa-HHCTPYKTOPA.

XpoHOMETpa)kKHBIE MCCIICIOBAHUS TTPOBOAMINCH B
COOTBETCTBUH C PYKOBOJICTBOM TI0 JIETHOHM JKCILTyarta-
min (PJID). Bee cranmapTHBIE OomnepanyoHHbBIE poIie-
nmypsl o PJID Opum pasneneHbl Ha CeMb TPYIIT B 3aBH-
CHMOCTH OT BHJa CEHCOPHBIX HAarpy30K: JUTUTEIbHOCTD
COCPEOTOUCHHOTO HAOIOACHHS; TNIOTHOCTh CHTHAJIOB;
YHCIO NMPOU3BOACTBEHHBIX OOBEKTOB OJHOBPEMEHHOTO
HaOmroeHus; HaONIONeHNe 3a 3KpaHaMH MOHHTOPOB,
Harpyska Ha CIyXOBOH aHaJIM3aTop; MOKa3aTeld MOHO-
TOHHUM; Harpy3Ka Ha rOJIOCOBOH ammapar.

Jlis aHanM3a ypoBHSI OIEpaTOpcKoil paborocmo-
COOHOCTM ¥ CTAaOWJIBHOCTH CEHCOMOTOPHBIX PEaKIHi

MPUMEHSIA TPOCTYI0 U CIOXKHYIO 3PHTEIBHO-MOTOP-
uyto peakuuio (II3MP u C3MP) Ha ycrpoiicTBe ncuxo-
¢usmnonormueckoro tecrupoBanus YIIDT-1/30 «Ilcu-
xo¢pmuonor» (OO0 HIIK® «Memnukom MT/I», Poc-
cusi). PeructpupoBanuces 12 mokasaresneil, B TOM 4yucie
cpeiHee BpeMs peakiuu (McC), CyMMapHOE YUCIIO OIIN-
0OK, ypOBEHb CEHCOMOTOPHBIX PEaKIIHii.

Jis OIleHKM KOHIIEHTpallM¥ BHUMAHHS TpUMe-
Hsn  KoMmiuieke «Bwibop» OAO  «Koumenmusy,
r. MockBa. OueHHBaUCh MOKa3aTeNH: CyMMa IIpa-
BUJIBHBIX Ha)XXaTHH (KOJHMYECTBO); CpeaHee BpeMs
pearupoBanns (CBP) ma curnampHbIE 3HaKH (MC);
CKO (cpenHee KBagpaTHYHOE OTKJIOHEHHE), CyMMa
«TPEBOKHBIX» OMIMOOK; CyMMa CMBICIIOBBIX OILIHOOK;
CyMMa IIPOITyCKOB.

Jnst peructpauuu U OLEHKH MOKa3aTeseil OKyJo-
MOTOPHOH aKTUBHOCTH TNPHUMEHSJICS MOOWIIBHBIA auT-
pexep SMI ETG B dopme oukoB. OICHUBAIKNCH THHA-
MHUYECKHE XapaKTEepUCTHKU (huKcanumii, cakkaja, Mopra-
HUHA (KOJMYECTBO, JIMTEILHOCTb, CKOPOCTh, KPUBU3HA
TPaeKTOPHUH).

Jnst ncenenoBanust (yHKIMOHATEHOTO COCTOSIHUS
CEpAEYHO-COCYIUCTON CUCTEMBI IPUMEHSIIN YCTPOUCTBO
ncuxogu3nonormaeckoro tectupopanns YIIDT-1/30 —
«Icuxopuzmonor» (OO0 HIIK® «Memuxkom MT/Iy,
Poccust) m xonTepoBckoe MOHHTOpMpOBaHHE. Bapua-
OCJILHOCTh CEpAEYHOTO PHUTMa OLEHMBAIM IO JaHHBIM
CTaTHCTUYECKUX, TEOMETPUUECKUX M CHEKTPAIbHBIX Xa-
PaKTEpHUCTUK.

IIpoBeneHs! aHkeTHpoBaHUE 667 MUIOTOB, HCCIIE-
JIOBaHHSI XPOHWYECKOW 3a00J€BaeMOCTH, aHAJIM3 OTUe-
TOB 00 aBMAlMOHHBIX MPOMCIIECTBUSX W POJM B HHUX
YTOMJICHHS] TTWJIOTOB B pPe3yJbTaTe HECOONIOAEHUS pe-
JKIMOB TpyJla W OTAbIXAa IO J@HHBIM pacCiIeOBaHMI
84 apmarmmonHbIX TpoucmectBuii (All), mpoBemeHHBIX
MeXrocyaapcTBEHHBIM aBHAIIMOHHBIM KOMHTETOM
(MAK) B 2010-2021 rr. [3].

HomuHanbHble (KaueCTBEHHBIE) NaHHBIE OTHCHIBA-
JIMCh C yKa3aHHeM aOCONIOTHBIX 3HaYeHHH (CKOJIBKO pa3
MOKa3aTeslb MOBTOPSUICS B BBHIOOPKE) W OTHOCHTENHHBIX
YacTOT WJIM MPOLIEHTHBIX JI0JIEH (JI0MIs1 TaHHOTO 3HAYECHUS
BO Bceil BbIOOpKe). [IpoBepka runmoTe3sl HOPMAIBLHOCTH
pacnpeneneHus 3HaYeHUH MpHU3HaKa IIPOBOAMIIACH C IO-
Moteio kputepueB Konmoroposa — CmupnoBa u [anu-
po — Yunka. Ilockonbky pacrpenesneHue 3HaueHUH BO
BCEX TPYINax OTINYAIOCh OT HOPMAJIBbHOTO, OIFCaHUE
WX TIPOBOJIVMIIM TIPH MTOMOIIM 3HaYEHUH MenuaHsl (Me) u
HIDKHETO U BepxHero keaptuieit (Q; ;) ¢ UCTIONB30Ba-
HHeM nporpammel Statistica 10.0.

PesyabTaThl U ux o0cyxaeHue. Xponomem-
Ppadicnble uccied06anus NO3BOIWIN TONYYUTh TpeE-
CTaBJICHUE O peajIbHbIX CEHCOPHBIX HAarpy3Kax IMUJIOTOB
B YCJIOBHSAX IOJIEeTa. BBIIO paccYUTaHO KOJIHMYECTBO

TOCT P MCO 10075-3-2009. DproHoMuuecKie IPHHIHIbI 00ECIeUeH s aIeKBATHOCTH yMCTBEHHOM Harpy3KW.
Yactp 3. [IpuHIunEl 1 TpeOOBaHMS K METOAaM U3MEPEHHUI U OLICHKE YMCTBEHHOW Harpy3ku / yTB. U BBel. B aelictue I[Ipu-
ka3oM DenepanbHOrO areHTCTBA MO TEXHUYECKOMY PEryJIMPOBAaHUIO U MeTpojoruu oT 7 nekadps 2009 r. Ne 585-ct [Dnek-
tpounblii pecypc] / KOHEKC: snekrponHslii ()OHI NPaBOBBIX M HOPMATHBHO-TEXHHUYECKHX JOKyMeHTOB. — URL:
https://docs.cntd.ru/document/1200075947 (nata obpamenus: 17.03.2022).
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curHanoB’ M COOGIIEHHM, TMOTyYaeMbIX MHJIOTOM Ha
Pa3HBIX 3Tanax IoJeTa, UX IUIOTHOCTh B MUHYTY / 4ac, a
TaKoKe JUINTENBHOCTh COCPELOTOYEHHOIO HaOJIIOACHUS
MUJIOTA 33 XOJIOM TIpoliecca B TeueHue moJjera (Tadu. 1).

Kak BuAHO M3 MaHHBIX Tadj. 1, KOJMYECTBO CHr-
HAJIOB, IOJYYaeMbIX MUJIOTOM, WX IUIOTHOCTh W JUIH-
TEJILHOCTh COCPEAOTOYSHHOTO HAOJIIOACHHUS YpE3BBI-
4aifHO BBICOKH. Hanpumep, Ha 3Tamax B3jeTa U IOCaIKu
000MMHM THJIOTAMH OCYIIECTBISIETCSI HETPEPBIBHBIH
KOHTPOJIb CKOPOCTH, BBICOTHI, BEPTUKAILHON CKOPOCTH,
METEOOO0CTaHOBKH TI0 JIOKATOPY, pesibeda MEeCTHOCTH IO
GPWS, monmoxxenns npyrux BC o TCAS u mp. B atux
YCIIOBUSIX 3HA4YEHUs YKa3aHHBIX TOKa3aTeNe BBIXOIAT
JIATIeKO 32 TPEIENbl, PELyCMOTPEHHbIE T0KyMEHTaMu'
JUI BpEIHBIX YCIOBHH Tpyaa cremenu 3.2. Tak, mmm-
TEJILHOCTh COCPEIOTOYEHHOTO HAOIIO/IEHHsT COCTaBUIIa
98 %, MIOTHOCTH CHUTHAJOB 3a Yac Ha pa3HBIX dTamax
nosera Obuia B npenenax ot 900 mo 4740 (B cpeanem
JUTS TIOJIETHOU cMeHBI — 2220 B 9ac), ATUTEIBHOCTD Ha-
OmoseHNs 3a SKpaHaMH MOHHMTOPOB COCTaBWiIa Ooiee
6 4. TakuM 00pa3oM, Ha OCHOBAHUM ydeTa CTaHAAPT-
HBIX OIIEPAIMOHHEIX mporeayp no PJID okazanocs, uro
(bakTHUECKNE 3HAYCHUS, HANpPHUMeEp, ITOKa3aTens IUIOT-
HOCTH CHTHAJIOB, ITOJYYaeMbIX NMUIOTAMH, Ha MOPSIOK
BBIIIE YKa3aHHBIX B JAEHCTBYIOLIMX HOpMaTHBax («0o-
nee 300 curnanoB»). OT0 00YCIOBIMBAET HEOOXOIM-
MOCTh BBEJICHHsI HOBOIi, 00Jiee BBICOKOM CTENeHU Bpe/l-
HOCTH JJIsl HANIPSDKEHHBIX padoT — 3.3.

KonnuectBo moCTymaromux NWIOTY CHTHAJIOB,
HarpuMep INpH B3JieTe, TpeOyeT pearnpoBaHUsl Ha HUX
CO CKOpOCTBIO OKONO 760 Mc Ha curHan. B skcrepu-
MEHTAJIbHOM HCCIIIOBaHUH [OKa3aHO, YTO CpEeIHHUH

JATEHTHBIN TIEPUOJ BBIONHEHUS PEaKIH BBIOOpa CO-
crasisieT okono 330-540 mc [4]. B cnyyae BBITOTHEHUS
peanpHBIX 337lad B YCIOBHUSIX NMPOIODKUTEIHHON pabo-
TBI 3TOT IOKa3aTeNb MOXET YBEIWYHUTHCS B 2—4 pasa,
BO3MOXKHO pa3BHTHE yToMileHHs1. Hampumep, s Boau-
Tesieil aBTOMOOWIISL BpeMsl peakiiy ¢ MOMeHTa oOHapy-
JKEHUsI OTTAaCHOCTH JI0 TMPHHATHS PEIISHHs 110 ee ycTpa-
HeHuto cocrasisier ot 0,4 o 1,6 ¢, B cpeanem — 1 ¢, B
xyameMm ciaydae — 1,62 ¢ [5]. s nunotoB BC Bpems
pearupoBaHus JODKHO COCTAaBIATH He Oonee 0,5 ¢, Tak
KaK IUIOTHOCTH CHTHAJIOB 3HAYWTENHHO BBIMIC. Takum
00pa3oM, KOIMYECTBO CHUTHAJIOB, ITOCTYIAIONINX ITHIIO-
Ty, HAXOAUTCS Ha Mpezeie HU3NOIOTHUECKUX BO3MOXK-
HOCTEW aHaJIM3aTOPHBIX CUCTEM uesoBeka. IIpu yrom-
JICHUHW U TIeperpy3Ke MUIOTOB MpU padoTe B TakuX yc-
JIOBUSIX OIIMOKH BECbMa BEPOSITHBI M JJayKe HEM30EIKHBI.

Bbonee 1000 BXOonmsmux CUTHAJIOB Yy MHUJIOTOB 3a
Yac IMOJIETHOH CMEHBI MO3BOJISIIOT 3aKJIIOYHTh, YTO HX
KOJIMYECTBO CYIIECTBEHHO BBIIIE aHAJOTMYHBIX MOKa3a-
Tesiell U1l BoAMTENel aBTOTPaHCIIOPTa, KOTOPBIE IOy~
yaroT okojo 700-800 curHasoB 3a yac pabodell cMEHEI
B Teuenne 7-8 4 [5]. Kpome Toro, ams Bomuteneit ot-
CYTCTBYET TaKOi BUI AEATENBHOCTH, KaK HaOIroJeHue
3a SKpaHaMH MOHHUTOPOB, a TaKKe MOCTOSHHOE IpPO-
ciayunBanue 3(¢upa U MeperoBopbl C JUCIETYEPAMH
yepe3 paanorapHuTypsl. I[MIoTE HE MOTYT B ciydae
YCTaJOCTH OCTaHOBHUTHCS U OTHOXHYTh. TakuMm oOpa-
30M, BCE MTOKa3aTeH CBUIIETEINBCTBYIOT O TOM, UYTO TPYA
munotoB BC I'A otHocuTest K unciy Hambosee Hampsi-
JKEHHBIX BHJIOB pabOT, a OLEHKAa KOJMYECTBA CUTHAJIOB
Ype3BBIYANHO aKTyalbHa JUIA oOecriedeHus Oe30macHo-
ctr 1osieToB. CIIOKHOCTD I10/ICUeTa KOJIMYECTBAa CHI'HA-

Tabnuna 1

PeSyJ’ILTaTLI XPOHOMETpPAKHBIX I/ICCJ'ICI[OBaHI/Iﬁ BBITIOJTHEHHUA MUJIOTOM CTAHAAPTHBIX ONCPAlITMOHHBIX IMIPOLCAYP
Ha pa3HbIX 3Tarax InoJjicta

[InorHocTs cUrHanoB | JIMTENnsHOCTH COCPENOTOYEH-
Orarnbl nojiera Yucno curHanos | Bpewms, Mun
3a MUHYTY / 9ac HOro HabmozeHus, %

IIpennonerHas NoAroToBKa 493 20 25/1500 90
IMonroroBka kabunst BC 1780 30 59/3540 100
BykcHupoBKa 1 3amyck JBUTaTeNst 603 18 34 /2040 100
Pynenne 326 10 33/1980 100

Baner 791 10 79 /4740 100

HaGop BbICOTHI 760 20 38/2280 100
["opu3oHTaNIBHEI HONET 2180 80 27/1620 90
IToAroToBKa K CHIDKCHHIO 377 10 38/2280 100
CHmxeHne 808 20 40/2400 100

3axo/1 Ha 10CaJIKy ¥ IocajiKa 361 5 72 /4320 100
Pynenue mocine rmocaiky U BHIKITIOUCHHE 156 5 31/ 1860 100
JIBUTATEIs

[MocnenonerHsie paboThl 231 15 15/900 100

Bcero 3a nonetHyo cMeHy 8866 243 37/2220 98

®Tlog cHrHAIOM MOHMMAIOCH BO30y>KIeHHE, BO3HHKAIOLIEE INPU ONPENCICHHOM COCTOSIHUM WM CMEHE COCTOSHMI
CPEACTB MPOM3BOACTBA, BO3ACHCTBYIOIIEE Ha OPraHbl YyBCTB ONEpaTOpa — 3pUTENbHbIC CUTHANBI (OT ONTUYECKUX WHAUKATO-
POB), aKyCTHUYECKHE CHTHAIBI (OT aKyCTHYECKUX WHAWKATOPOB) WJIM CHTHAJIBI, BOCIPUHIMAEMbIC KOXKEH (TaKTHIbHBIC MHIMKA-
Topsl). Ompesencnne gaxo B cootserctsun ¢ MM HTILUHT-17.01-2018", m. 3.1.7.

7ManaHoBa W.H. Meroanueckoe pyKOBOJCTBO IO IMCUXO(QHU3UOIOTHYECKON W TICHXOJIOTUYECKON AuarHoctuke. — MBa-

HoBo: OO0 «Heiipocodt», 2007. — 216 c.
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Pa3paboTka HOBOI KOHIIEIIIINY OLIEHKH HAMIPSHKEHHOCTH TPY/Ia MMJIOTOB TPAKIAHCKON aBHAIIUN

JIOB, TIepepadaThIBAEMbIX ITMIOTOM B PEATBHBIX YCIOBH-
AX TI0JIETa, CBA3aHA €II€ U C TEM, YTO BBIIIOJIHAEMbBIC
npoueaypsl no ynpasieHuto BC mpennonararoT Bo3-
MOXHOCTh HECKOJBKHX BapHaHTOB pELICHHs 3ajad,
0COOCHHO B YCIIOBHSIX BO3HHMKHOBEHHS HETPEABHICH-
HBIX WM HEINTAaTHBIX CHUTyaluid (HeOnarompusTHble
METEOYCIIOBUS, TEXHUYECKUE MPOOIIEMBI H JIp.).

Kax mokasamm wmccrenoBaHusi, OIEHKAa CEHCOPHBIX
Harpy3oK IO pe3yJbTaTaM IOJICYETOB ITOCTYIAIOMUX CHT-
HAJIOB YPE3BBIYAIHO TPYIOEMKa M BHOCUT 3HAUHTEIIbHYIO
JIONIF0  HEONPEIEICHHOCTH B IONyYaeMble PE3yIbTaThL.
OmHrM #3 CIIOCO0OB MHTETPATBHON OIIEHKH O0BEMOB Tie-
pepabarbiBaeMOi MMIOTOM UH(GOPMAIIMU MOXET SBHTHCS
y4eT MH(OPMAIMOHHBIX HAarpy30K, KOTOPBIE MOTYT OBITh
BBIYHCIICHBI C MIOMOILBIO TEXHOJIOTHH OKyJIorpaduu (aiT-
pexunra). V3BecTHO, 4TO MakCHMaJIbHBIA MH(POPMAIMOH-
HBII TIOTOK TIPOLIECCa CO3HATENHFHOTO CEHCOPHOTO BOCIIPH-
sTHst coctapmsier okono 40 6ut/ct. TIpu 5TOM BbIsBICHA
CYILIECTBEHHAs 3aBUCHUMOCTB 3TOTO TI0Ka3aTessi OT Bo3pac-
Ta — C yBEIMYEHHEM Bo3pacTa, k 60 romam, cCeHCOpHOE
BOCIPHATHE CHIKaeTcs nouty Ha 40 %.

[IpoGmemMbl M3MEpPEHUsI W THTHEHUYIECKOH OICHKH
nHpopMarmy Kak Quzndeckoro (axropa paspadaThIBa-
IMch B paboTax, B KOTOPBIX MOJIYYMJIO Pa3sBUTHE TAKOE
HalpaBJeHue MEIWIMHBI TPyAa, KaKk «MH(OpMaluoHHAS
rurueHa» [6-8]. OmHako 3amaun WHGOPMAIMOHHOW Ha-
TPY3KH B HUX B OCHOBHOM PEILIATUCh PACUETHBIMU aIlpH-
OPHBIMH METOJIaMH C TIO3MIMH OLEHKH 00bEMOB TEKCTO-
BOM MH(OpMAIMH, TPON3BEACHHOIN paOOTHIUKAMU Pa3HbBIX
oTpacrieid 3a roJ1 Ha KomIiblotepe. B 6osee mo3aHux pado-
Tax TOKa3aHa HEOOXOIMMOCTh COTOCTABIICHUS IMPOU3BO-
JUMOM W BOCIIPUHMMAEMOH dYeJoBeKOM HH(opMarn
[9, 10]. OmHako MOJOOHBIX HMCCISIOBAHUI B TOCTYITHBIX
WCTOYHHKAX HE ITPEeICTaBICHO.

B nacrosmmeit pabote 3amada omeHKH WH(pOpMa-
LIMOHHBIX HAarpy30K, a Tak)e IOCIEICTBUM UX BO3ACH-
CTBUS Ha (DYHKLIMOHAIBHOE COCTOSIHUE IHJIOTOB pella-
Jack ¢ MPUMEHEHHEM KOMIUIEKCHOTO TO/X0/1a Ha OCHO-
BaHMM (PaKTUYECKUX JaHHBIX: B JKCIHEPHUMEHTAIBHBIX
YCIOBUSIX — C HCIIOJNIB30BaHHEM IIcMXodu3noiIornye-
CKUX METOJIOB, CAMOOIICHKU COCTOSIHHSI, ITyT€M BBISIB-
nenus B3aumocsszeil HT ¢ mokazaTtensmMu XpoHUYECKOM
3a00JIeBaEMOCTH TTHIIOTOB, & TAKXKE C BOSHUKHOBEHHEM
ABHALMOHHBIX TPOUCIIECTBHH.

IJKcnepumenmanvuvie  ncuxoguzuonouueckue
UCcned08anus TPOBOINIIN B COOTBETCTBHH C YTBEPIK/ICH-
HBIM TPOTOKOJIOM, MPELyCMATPUBAIOIIIM TOBBIIICHNE
MHTEHCUBHOCTH JIETHOW HAarpy3KH OT 3Talla K 3Tarly.

Hcronp3oBaHue MeTOZa OLEHKM JBIXKEHMS a3,
OLICHKH BapuadensHocTH cepaeuHoro putMa (BCP),
C3MP / I13MP, koHIEHTpalii BHUMaHUS B MPHUBS3KE K
ommOKaM JesITeIbHOCTH B paMKax JKCIIEpHMEHTa I03BO-
JIMJIO CBSA3aTh YPOBHHM JIETHBIX Harpy3ok ¢ (h)yHKIFOHAJIb-
HBIMM M3MEHEHMSIMHU ITHJIOTOB, & TaKKe JaTh TOYHBIE KO-
JIMYECTBEHHBIE YPOBHH IO 00BbEMaM IepepadaThiBaeMOn
MHPOPMAIIHN C YIETOM YaCTOTHI CMEHSIEMOCTH H300paske-
HHUH Ha 3KpaHaX MOHUTOPOB, HH(OPMAIMOHHBIX ITOTOKOB

OT JPYTHX UCTOYHHKOB, KOJIMYECTBAa MHOTO()YHKIIMOHAIb-
HBIX MPHOOPOB (Tabm. 2). Pacuer aMOIMOHANBHBIX Harpy-
30K (cTpecc-(hakTopoB) MPOBENEH MO KOJIUYECTBY 3aruia-
HHUPOBAHHBIX B3JIETOB-TIOCAJOK B CIIOXKHBIX YCIIOBHSX
C QaHAJTM30M YHCIIa omMOOoK B ynpasienun BC.

ITo pesynpraTam aWTpekwHra JaHa OOBCKTHBHAS
OLIEHKA MO TIOTHOCTH CUTHAJIOB, JUTUTEIBHOCTH COCpe-
JIOTOYEHHOTO HaOJIOZEHUsI, YUCIy OOBEKTOB OJIHOBpE-
MEHHOTO HaOJIFOJICHNSI M paclpeeJICHUI0 BHUMaHHs Ha
HUX. JITUTENEHOCTD COCPE0TOUCHHOTO HAOIOACHHS Ha
Pa3HBIX 3Tamnax dKCIEepUMeHTa BapbupoBaiack oT 90 %
(ropmzonTanpHENi monet) mo 100 % (mpeamonerHas
MOJITOTOBKA, B3JIET, HAOOp BBICOTHI M Mocajka). IImot-
HOCTh CHTHAJIOB M COOOIICHUH COCTaBiAIa B CPEeIHEM
4500 3a 1 4, gto B 15 pa3 mpeBBIIaeT KPUTEPUH IS
HAaIpPsDKEHHOTO TPyJia CTerneHu 3.2 1o JaHHOMY IoKasa-
Temo. Yueao 00beKTOB OJTHOBPEMEHHOTO HaOI0eHUS
Koyiebasoch oT 25 (rOpU30HTANBHBIN MOeT, ITam Ne 2)
10 41 (mocanka Ne 3—6). Ilo naHHBIM KpUTEPHIM TPy
ITHJIOTOB MOJKET OBITh OTHECEH K HANpsHKEHHBIM pado-
TaM nojkiacca 3.3.

Habmonenne 3a skpaHaMu MOHHUTOPOB (B Iiepe-
cdeTe Ha MOJTHOE BpeMs CTaHAapPTHOM MOJICTHOW CMEHBI)
coctaBisuio oT 70 % (4,1 9 mpu BHITOTHEHUH TOPU30H-
TanpHOTO Tojera) A0 100 % (6,2 4) mpu BBIOTHEHUH
B3sera (3tam Ne 1) u mocagku 3—6 (aram Ne 5-8). Crne-
JOyeT OTMETHUTh, YTO KPUTEPHUH IO JaHHOMY IIOKa3aTe-
0, COAepKalIkecss B JOKYMEHTAX', BBINIAAT yCTa-
PEeBLIMMHU M HE MMEIOT O] CO00# MOCTaToYHOro (hu-
3HOJIOTMYECKOTO0 OOOCHOBAHMS, TaK Kak K mojkiaccy 3.2
OTHEeceHB! paboThl, MPU KOTOPHIX HaOJIOJEHUE 32 IKpa-
Hamu BJIT cocraBnseT «Oonee 4». B Hacrosiee Bpems,
KOrJla KOMITBIOTEpaMH OCHALICHO YyTh JIM HE KaXIoe
BTOpOE paboyee MECTO, a BBOJ U UTEHHE WH(POPMAIINH C
MOHHUTOpa coctaBisger Oomee 50 % BpemeHH pabouei
CMEHBI, TaKHe TPaHHUIBI TpeOyeTcs CMECTHTh Ha 2 4 B
CTOpOHY yBeJHWYeHUs 0e3 BBbIACICHUs THIAa OToOpaxae-
Mo uHdopmanuu. [Ipu 3ToM K Knaccy 3.3 OyneT oTHe-
CeHa JUIMTEIBHOCTh HAOJIIOAEHHS 32 3KPAaHOM MOHHUTO-
poB Ooutee 8 4 3a CMeHYy.

Bpemst naccuBHOT0 HaOIIONICHNUS 32 XOJIOM TIPOU3-
BOJICTBEHHOTO ITporecca, kojiebasmeecst or 0 % (B3ner
u nocazka) 10 7 % npu BHIIOIHEHUH TOPU30HTAIBHOTO
T0JIeTa, CBUETENBCTBYET 00 OTCYTCTBUH MOHOTOHHH.

YacroTra CMEHSAEMOCTH W300paskeHMid / 3HAUCHHIA
Ha 9KpaHaxX MIJIOTA)KHOTO M HABUTAIIMOHHOTO IHCILICCB
BapbhHpOBajJach Ha Pa3HBIX 3Tamax moinera oT 5 mo 20
(B cpennem — 15) pa3/mMuH, 00beM HHPOPMAIMOHHBIX
MIOTOKOB B €MHUITY BpeMeHHU — oT 5 110 40 (B cpenHeM —
25) 6ut/c. KonnuecTBo MHOTO()YHKIIMOHABHBIX OOPTO-
BBIX NpubopoB (bonee 10 OuT/C) B TpeHaxepax, HC-
MOJIb3YEMBIX IMUJIOTAaMU Ha Pa3HBIX JTalax MoJjeTa, 1o
KOTOPBIM CyIWJIM 00 HWHTEJUIEKTyalbHBIX Harpyskax,
cocTaBmiIo 4 (OCHOBHOW MWIIOTAXXHBIH, MHOTO()YHKITHO-
HAIBHBIA JUCIDICH, IWCIUICW JBUTATENs, OOpPTOBOI
koMnbioTep). Ilo maHHBIM MOKa3aTensM TPy MHIOTOB
MOeET OBITH OTHECEH K moakiaccaM 3.2 n 3.1.

¥ Fundamentals of Sensory Physiology / ed. by R.F. Schmidt. — 2nd cor. edition. — Berlin: Springer-Verlag, 1981. — 267 p.

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

ISSN (Eng-online) 2542-2308 77



E.B. 3ubapes, 11.B. byxtusapos, O.K. Kpasuenko, I[1.A. Acranun

Tabnauma 2

[TokazaTtenu CEHCOPHBIX, I/IH(l)OpMaI_[I/IOHHI:IX, HWHTEJUICKTYAJIbHBIX U SOMOIIMOHAJIBHBIX HArpy30K Ha IMTAJIOTOB
B OKCIICPUMEHTAJIBHBIX UCCIIEA0BAHUAX IIPHU MOACITUPOBAHUN yCJ'IOBI/II‘/’I II0JIETAa Ha aBUAITMOHHBIX TPEHAXKEPaAX

[To sTanam SKcnepruMeHTa Kpurepun Hoseble kpure- | OkcnepTHas
Ne WU OIICHKH HK
TTokazaremu HT CpeH. | OLCHKHU HT*? pun ore OTIcHKa
/n MHH. | MAakc. HT s xknacca HT
3Hay. |A Kiacea 3.2
knacca 3.3 | (mo cpen. 3Hau.)
Cencopuble nazpysku

1 |AmuTensHOCTH COCPEIOTOUSHHOTO HaOroIe- 90 100 95 Boee 75* «bornee 85» 33
Hst (% MOJIETHOH CMEHBI)

[TnoTHOCTE CHTHAJIOB (CBETOBBIX, 3BYKOBBIX,

2 |raxTHIBbHBIX) H cooOmeH il 3a 1 upaGoterB | 5100 | 8400 | 4500 | Bomee 300%° | «Bomee 600» 33
TEYEHHUE MOJIETHOH CMEHBI, KOJIMYECTBO
Yuco mpou3BOACTBEHHBIX 00BEKTOB O1-

3 |HOBpEMEHHOTO HAaOIOICHUS 3a MOJIETHYIO 25 41 36 Boee 253 «bomee 35» 33
CMEHY
Habmonenue 3a sSxpaHamMy MOHHTOPOB

4 A P POE, 41 | 62 | 61 | Bomeed/6' | «bonee8» 32
4acoB 32 HOJIETHYIO CMEHY
Monomonnocmo

5 |Bpems naccuBHOro HaOMIOACHUS 32 XOI0M 0 7 6 Bonee 90* «bomee 95» 2
porecca, % MOJIETHOH CMEHEBI
Hngpopmayuonnvie nazpy3cu «Bonee 35y

6 |YBenmueHHe BpeMeHH (DHKCAIUHM B3IIIA HA 5 20 15 - (%) 32
pudope, % o

7 YacToTa CMEHSIEMOCTH H300pasKeHHs / 3HAUC- 5 45 30 «bonee 30» 39
HHS Ha DKpaHe, pa3/MUH (m.11.%) )

] O06beM HHPOPMALMOHHBIX IOTOKOB B €IUHU- 5 40 25 «bonee 100» 39
Iy BpeMeHH, OuT/C (m.11.%) )
HnmennexmyanwvHvle HAZPY3KU «Bonce 8

9  |KomuectBo MHOrO(YHKIMOHAIBHBIX 4 4 4 - (%) 3.1
npubopos, bosee 10 Gut/c o
Dmoyuonansvuvie Hazpy3Ku
Crpecc-(haKTopbl TPYI0BOIT JESTEIBHOCTH: «Bomee 20»

10 |ommOKa B ynpaBlieHHH, cOOH anropuT™a 0 20 17 - (%) 32
JIeMCTBUH, B3NIETHI-I0CA/IKU B HENPEJICKa3ye- o
MBIX YCIIOBHUSIX (KOJIMYECTBO B CMEHY)

IIpumMevaHue:*— HIL — HOBBIH IIOKa3aTellb.

Takum 00pazom, n3 10 KOHTPOTUPYEMBIX TOKa3a-
teneit HT 3 otHocmmucs k kiacey 3.3, 5 — k kiacey 3.2,
oIuH — K Kijaccy 3.1, omuH — K JOMYCTUMOMY KJIaccy.
D710 mo3BONIAET TPYA muioTa mo mokazatensm HT mpu
MoJIeTe Ha AaBUAIMOHHBIX TPEHAXepax B YCIOBUIX,
NPUOJIMKEHHBIX K pealbHbIM, OTHECTH K Kilaccy 3.3.

AHanu3 JWHAMUKU KOHTPOJUPYEMBIX Icuxodu-
3uojoruueckux mnokazateneid C3MP, KoHUeHTpauuu
BHuMaHusg u BCP mokazan QocTOBEpHbIE W3MEHEHUS
KaK MEXIy dTalaMH, TaK ¥ K KOHITy BBITOJHEHUS JKC-
MepUMEHTa Cpea KOMAaHAMPOB BO3AYIIHEIX CYIIOB
(KBC) u Bropex mumnotos (BII) (Tabm. 3).

Haubonee werkas nuHamMHKa OTMe4YeHa TPHU BBI-
nonHennn C3MP, 1o cpaBHEHHIO € pe3yiabTaTaMu
[I3MP. B C3MP noka3zaHo CHWXEHHE YPOBHS Oe301u-
OouHOCTH MOEHCTBHMH K KOHIy OKCIepuMeHTa (Ha
16,5 %), yBenuyeHne CyMMapHOTO KOJUYECTBA OMIHOOK
(Ha 48 %), yncna HempaBUIIBHBIX peakuuil (Ha 58 %),
cpemHero BpeMeHHU peakiuw (Ha 12,7 %) u cHIDKEHHE
HHTETPaJIbHOTO IMOKa3aTels HaaexkHoCTH (Ha 17 %).

W3 tabn. 3 u puc. 1 ciaexyeT, 4TO Ha MPOTSIKE-
HUW BCEX ITANlOB TECTHPOBAHUS CTATHCTHYECKHU 3Ha-
gypMas AWHAMHUKA TPOCIICKHUBANACh MO TAaKUM Mapa-
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metpam C3MP, kak ARcT (cpenHee BpeMs peaKIlim)
n LoSR (ypoBeHp ceHcoMOTOpHBIX peakiuii). [Ipu-
MedYaTeIbHO, YTO MEAMaHHbIE 3HAUCHH IO TOKa3aTe-
asM ARCT nmimaHomMepHO yBenMUYMBaIWMChH OT Hadaja
TECTUPOBaHUS JI0 €ro OKOHYaHus. MenuaHa HuMesa
CWIBHYIO TPSAMYIO CTaTHCTUYECKH 3HAYMMYIO CBS3b
(r=0911, p < 0,001), Temnsl TpUpOCTa MEIUAH —
19,5 %. MenuanHble 3HaYeHHS 110 nmoka3zateao LoSR
IUTAHOMEPHO CHMXAJIUCh OT Havajla TECTUPOBAHUS 110
€ro OKOHYAaHUS M XapaKTePH30BAINCh HAINIHEM
CHJIBHOM NpsIMOM CTAaTUCTHYECKH 3HAUYMMOMN Koppe-
nsuuoHHOW cBsa3m (= 0,846; p =0,002), Temb
yObH Meauansl coctaBmin 50,0 %.

PesynpraTel aHanM3a pasNMYHBIX IOKa3aTenen
C3MP B nuHampKe SKCHEpHMEHTa IOKa3ald OJHOHA-
NpaBJICHHBIE TEHACHIINH, CBUAETENBCTBYIOIINE O pa3BHU-
Tn u3MeHenni B coctosiunuu [THC munoToB — cHIKeHUN
MPOLIECCOB BOCTIPUATHSL M IepepaboTku adpepeHTHOI
nH(pOpMayy, PpasBUTHH TOPMO3HBIX IIPOIIECCOB, HYTO
00yCloBIIMBaET TOHMKEHNE 3(P(HEKTUBHOCTH JIESITEIHHO-
CTH HEPBHOW CHCTEMBI, B TOM YHCJIE€ B KOTHUTUBHOW 00-
JIACTH, YMEHbBIIIEHNE pab0oTOCTIOCOOHOCTH, HAIS)KHOCTH U
0€30MacHOCTH.
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Tabnuma 3
Pe3ynbraThl CMX0()U3UONIOTHUECKUX UCCIISIOBAHUI Ha aBUATPEHAKEPAX
Oran TecTUpOBaHUs
HanmenoBaHue nokasarens Baner (oran 1) | Tocanka 6 (>1an 8) Piota / P1g
Jlunamuka nokazameneti no OGHHbIM AUMPeKUH2d
Uucno cUrHajioB B MUHYTY 25,9 [22,1; 31,4] 27,1[20,8; 35,1] 0,107 /0,552
KpususHa tpaekropuu B3risjga 2,13 [1,87; 3,14] 2,18 [2,03; 2,35] 0,002 /0,477
Yucno uxcanuii B3risua 1,49 [1,11; 1,62] 1,66 [1,51; 1,85] 0,002 /0,091
Hunamuxa noxazamenet C3MP
Cpennee Bpems peakuuu (ARcT) 409 [390; 440] 461 [392; 558] 0,036 /0,031
Yposenb ceHcomoTopHbIX peakiuii (LoSR) 4,00 [2,25; 5,00] 2,00 [1,25; 3,00] 0,014/0,017
MaxcumansHoe Bpems peakiun (MaxRT) 631 [556; 723] 754 [590; 1132] 0,021 /0,026
Jlunamuxa nokazamenei KOHYeHMPAYUU EHUMAHUSA
MunumansHoe Bpems peakiuu (MinRT) 869 [816; 922] 892 [600; 1235] 0,041 /0,859
Joust BepHbIX 0TBeTOB (SOCA) 100 [90,0; 100] 90,0 [90,0; 100] 0,369 /0,026
[Hunamura noxkazameneii BCP
KBC 24,4 [22,1; 26,4] 22,9 [16,5; 31,0] 0,178 /0,032
RMSSD |BII 35,2 [26,6; 42,8] 32,8 [25,6; 38,1] 0,300/ 0,678
KBC u BIT 26,4 [22,6; 39,0] 25,6 [20,9; 37,5] 0,131/0,085

11 pUMEUYaHUC! Ptolal — YPOBEHb 3HAYUMOCTH IIPpHU CPAaBHEHUU 3HAYCHUH JUHAMHUYECKUX PAAOB 110 BCEM dTallaM TECTUPOBAHUA

B 11eJI0M (OT B3JIeTa 10 MOCaJKU 6); Pi_gs— ypOBEHb 3HAUUMOCTHU NPHU
(mpu B3JsIeTE M TIpU HOcaaKe 6).
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Puc. 1. [luramuka nokazareneit C3MP

B Tecre Ha OlleHKY KOHLIEHTpAllii BHUMAHUS BBISB-
JIeHa BRIpa)KCHHAS JMHAMUKA Ha TPOTSHKEHIN BCEX 3TAIOB
TECTHPOBAHUS TI0 MHUHUMAJIBHOMY BpPEMEHU PEaKINH
(p=0,041), omHako 3TOT MoKa3aTeNb B Hadajle ¥ B KOHIIE
TECTHPOBAHUS 3HAUMMO He pazmmyancs (p = 0,859). Nnas
JIMTHAMUKA HaOJIFO1aeTCsl B OTHOIIICHUH JTOJH TPABIIIBHBIX
OTBETOB, KOTOPasi PETHCTPHPOBATIACH BO BPEMs KaXKIIOTO
W3 3TarmoB. MexaTanHasi JUHAMHKA JAHHOTO ITOKA3aTells
He ObUta craTMCTHYecKH 3HaumMoil (p =0,369), omHako
MEXKTy KpalHUMHM 3TaraMy TECTUPOBAHUS PA3TMIUs ObLTH
CTaTUCTUYECKU 3HAYMMBIMH, YTO YKa3bIBaeT Ha yXyIIlIe-
HHe TIOKazaTelnei u pa3surie yromieHus (p = 0,026): me-
JIMaHa JIOJIU TPaBUJIBHBIX OTBETOB CHU3WIACh Ha 10 % ot
Havasa K KOHITY TECTHPOBAHUSI.

[lo pesymprary mpoBenennss BCP ycTtaHOBIEHO,
yro RMSSD sBnsercss eIUHCTBEHHBIM IIOKA3aTCIIEM,
KOPPETUPYIOIUM ¢ Hanbosee 3HaUNMBIMHU TTOKa3aTeNs-
Mu C3MP u xoHmeHTparuu BHHMaHHS. B wacTtHOCTH,
OBLITH BBIABJCHBI CTATUCTUYECKH 3HAYUMBIE CBSI3H MEXK-

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

ISSN (Eng-online) 2542-2308

ny RMSSD u noneil BepHBIX OTBETOB IIPHU OILIEHKE
¢yakmmu BHEUMaHuA (7 =0,756; p =0,030), a Taxxe
mexay RMSSD u cpenneii ckopoctsto C3MP (r=-0,786;
p=0,021). laHHBIE KOPPETSAIMOHHBIE CBA3M yKa3bIBa-
0T Ha BO3MOXXHOCTb B JAJbHEHIIEM BKIIOYECHHUS 3THX
nokasatesnel (koHueHTpanus BHuManus win C3MP nim
BCP) B kauecTBe HOBBIX METPUK OLIEHKH YTOMJICHUS
(puc. 2).

W3 nannbIX Tabn. 3 ciemyer, 4TO TakWe IoKasare-
JIM, KaK KPHBU3HA TPACKTOPHH B3IJIAJa U 4ucio (ukca-
LMA B3ITIs10A, UIMEJIM CTaTUCTHYECKU 3HAYUMYIO TUHAMU-
Ky Ha TPOTSHDKEHWHM BCEX STANOB TECTHPOBaHWA. Temm
npupocta coctaBun 2,21 u 11,8 % 1 KpUBU3HBI Tpaek-
TOpUM B3IVIIAa M 4Yucia (UKCAlMil B3IJIAAA COOTBETCT-
BEHHO (puc. 3).

B xone ananm3a BBISIBIEHO HaJMYME CHIIBHOH CTa-
TUCTUYECKH 3HAYMMOW OOpaTHOW Koppessuuu (puc. 3)
Mexxry RMSSD u takuM mokaszaTeneM alTpeKHHTa, Kak
gucio (ukcanwmii B3raa (r =—0,747; p = 0,033).
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Puc. 3. Jlunamuka nokasarenei alTpeKuHra y nujioToB B SKCIEPUMEHTE

Pe3ynbTaThl aHanM3a TUHAMUKU MICHXO(U3UOIOTH-
YECKUX HCCIICIOBAHUI CBUICTEILCTBOBAIA O HACTYILIC-
HUH TPU3HAKOB YTOMJICHUS, TIPU KOTOPOM (PUKCHPOBAJICS
POCT OIIHUOOK JEATSIPHOCTH MIOTOB. DaKT COBEPIICHUS
OmMOOK PETHCTPUPOBATHA THIOTHI-MHCTPYKTOPHI, Ha-
OJTIOJIABIIIHE 33 XOJIOM BBIMTOJHEHHUS IMOJIeTa. beln oTMe-
YeHBI OIMMOKKA B TEXHHWKE MUJIOTHPOBAHWS, HABUTAINH,
BBIITOJTHEHUH TIPOLIEAYp B3aMMOJCHUCTBHS M pacipeee-
HUsI BHIMAHWSA, B BEICHUU paguocesi3u. CTENeHs 3HAYH-
MOCTH OIMOOK yCIIOBHO OBLIa oreHeHa Oamtamu ot 1 jo 4
(He3HauMMBble, TPeoIoNIMMbIe, TpyOble, KpuThuHble). Oka-
3aJI0Ch, YTO KOJMYECTBO M CTENEHb 3HAUUMOCTU COBEp-
[TaeMBIX ONIMOOK HapacTadd MO XOIy 3KCIEpUMEHTa U
M0 Mepe YBEIMYCHHUS] MHTCHCUBHOCTH Harpy3ku. K koHIry
SKCIIEPUMEHTA Pa3JIUyus, 110 CPABHCHHIO C HAYaTbHBIMU
sTanamu, ObUTH TOCTOBEPHBI, p < 0,05.

Ilokazarerms RMSSD CHIBHO M CTaTUCTHYECKH 3HA-
YMMO KOPPETMPOBAI C YMCIIOM 0asioB ommook (r =-0,731;
p = 0,040). Cxoxxast TeHICHIIA HAOTIOIATIACHh B OTHOIIICHUHN
KOPPEJBIIMOHHBIX B3aNMOJICHCTBII MEXKITy YHCIIOM OAILIOB
OIMMOOK TIIJIOTOB WM JOJIeH BEPHBIX OTBETOB IIPH OIICHKE
KOHIIeHTpauny BHEManus (r=-0,722; p=0,043). Taxxe
MpsIMBIE CTATUCTHYECKH 3HAYMMBIC KOpPPEIAIMU HalIo1a-
JIMCh TIPH OLICHKE CBSI3M MEXIy YHCIOM OaJLIOB OIIMOOK 1
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KpPUBIM3HOM Tpaektopun B3rmima (r=0,922; p=0,001),
a TaKKe MEXIy 4YUCIOM OauioB W YMCIOM (pUKCALHi
B3rsazaa (= 0,905; p = 0,002).

HekoTopbiMu 3KkHITa)kaMH OBUTH COBEPILEHBI TPY-
Oble OIMMOKKM NHWJIOTHPOBAHMS (HANpHMeEp, MPOITyIleHa
BBICOTA yXOZa Ha BTOPOH Kpyr, AOIyIIEHA HEIoJIHas
MOJrOTOBKA K 3aX0Jy Ha IOCaaKy Ha OJHOM JBHrarele,
HEIMPaBWIBHO OLIEHEHA CUTYallHs ¢ OTKa30M IBHTaTels,
MOTepstHA BBICOTA MPH Mocagke u T.11.). Obmee Kommde-
CTBO OLIMOOK HApacTalIo K KOHILYy SKCIIEPHMEHTA.

Taxkum o0pa3oMm, B 9KCIEpHMEHTE Ha aBHAIMOH-
HBIX TpeHaxkepax OBUIM CMOJCIMPOBAHbI YCIIOBHUSA,
ONM3KKMe K MHTEHCUBHBIM CEHCOPHBIM, HH(OpMaLHOH-
HBIM, HMHTEJUIEKTYyaJIbHBIM, SMOLMOHAIBHBIM Harpys-
KaM, KOTOPBIM IOJIBEPraloTCs MUJIOTHI NPHU yIpaBiie-
HUM coBpeMeHHbIM BC B peaibHBIX YCIOBUSX TIOJIETA,
10 KOTOPBIM TPYJ IHIJIOTAa MOXKET OBITH OTHECEH K Ha-
npsbkeHHOMY 3-# crernen (3.3). Ilpu aToMm coctosiHue
MICUX0(OU3HOIOTHUSCKUX (QYHKIIUH MHIOTa MOXET Ha-
XOIUTBCA HA YpPOBHE, yrpokarouieM Oe30MacHOCTH
1oJIeTa, YTO HOATBEPKAAETCS TAaHHBIMU COBEPILCHHBIX
OmMOOK B TEXHUKE MIJIOTHPOBAHMA. YXYIIIECHUE IICH-
X0(HM3HOIOTHYECKUX TTOKa3aTelnell B ANHAMHUKE JKCIIe-
pUMeHTa OBIJIO TECHO CBS3aHO C BO3pacTaHHEM Ha-

AHanu3 pucka 310poBbo. 2022. Ne 2



Pa3paboTka HOBOI KOHIIEIIIINY OLIEHKH HAMIPSHKEHHOCTH TPY/Ia MMJIOTOB TPAKIAHCKON aBHAIIUN

TpY3KH, YTO HOATBep:kAaeT oTHeceHue HT mnumotos
K Kiaccy 3.3.

Pazpaborka xonmenumu onenkun HT mmnoToB
BKJIIOYAJIa aHAJIU3 JICTHBIX HAarpy30K U BBIBJICHUE INPHU-
3HaKOB YTOMJICHUSI HA OCHOBaHHH CaMOOICHKH ITHJIOTOB,
KaK 3TO PEeKOMEHJOBaHO MeIyHapoJHOI OpraHHU3aly-
eil rpaxxnanckoit apuarmu (MKAO) u umeeT otpaxkeHue
B JIpyrux Hay4dHbIX pabotax [11]. B coorBercTBHH C
9THUMH PEKOMEHIALMSIMU RPOGEOEHO AHKEmuposanue
667 nunomos. Pe3ynbraTbl CBUIETENLCTBYIOT O TOM,
YTO MX TPYJ CONPOBOKAACTCS BHIPAKCHHBIMI HHTEIIICK-
TyaJIbHBIMH, CEHCOPHBIMH, 3MOLMOHAIFHBIMI Harpy3Ka-
MH U UHTEHCUBHBIMH PEXHMMaMM TpyJa. Y CTaHOBJICHO,
yro Gosee 70 % NHUIOTOB B MOJETE COCPEAOTOUEHHO
crendaT 3a mpubopamu cBbie 75 % BpeMEHH; OKOJIO
30 % moyyyaroT 3a 4ac mojera B cpemHeM Ooiee 300
CUTHAJIOB (CBETOBBIX, 3BYKOBBIX); y 60,5 % mmnoros
CpeziHee KOJIMUECTBO MePECceKaeMbIX YaCOBBIX IOSICOB 3a
MOJIETHYK0 CMEHY COCTaBIsieT oT 2 10 4, a 'y 18 % —
6omee 4. Cpeau (pakTOpOB, BIMSIOMMX Ha YTOMIICHHE,
MIJIOTH OTMEYAIOT HEJOCTATOK OT/IBIXA M CHA, TIPH ATOM
1,7 % nHUIOTOB «HHUKOT[a» HE YCIEBAIOT OTJOXHYTH,
44 % — «peaxo», a y 60 % coH MeXIy HOIETHBIMU CMe-
HaMH HOCHT TIPEPHIBUCTBII XapakTep M OTIMYACTCS
CJIOKHOCTBIO 3achimaHus. J[ofsl MHIOTOB, KOTOPBIE BO
BpeMs II0JIETa MOTYT BIAJaTh B COCTOSIHUE «MMKpO-
cHay, coctaBiseT 74,3-82,9 %.

O 3HaYUMOCTH NONy4YeHHs UH(OpPMAUK 00 YTOM-
JICHUY MHJIOTOB METOJIOM CaMOOLIEHKH TOBOPHUTCS B JIOK-
Jajie BEIyIIero JKcIepra 1o Oe30IacHOCTH TIOJIETOB U
yeJoBedecKkoMy (akTopy, wieHa padouert rpymmsl IATA
no FRMS D.U. Cypunotii [12]. Tak, mo qaHHBIM CHCTEM
nmobpoBomeHEIX coobmennit (CAA, FAA, NASA), ycra-
HOBJICHO, 4TO 90 % NMMIIOTOB CYMTAIOT YTOMJICHHE KITO-
4yeBod mpobmemoit pabotsl, 30 % ommbOOK OHM coBep-
MIAIOT 110 MPUYUHE YTOMIICHUS, 7 % MUIOTOB CUMTAIOT,
YTO yTOMJIEHHE — (PaKTOpP, KOTOPBIM MOYTH HEBO3MOKHO
YIpaBIATh BOJEBbIM ycuiaueM. Ilo ApyruMm naHHBIM,
50 % KBC B nonerax JIUTEILHOCTBIO Oojiee 12 u mpe-
pacmiosnokenbl k AIl (HanmonamsHOe Oropo mo Ge3ormac-
HoctH Ha TpaHcnopte, CILIA); npu aTom 20 % nHIUIEH-
TOB TPSIMO WM KOCBEHHO CBSI3aHBI C YTOMJIEHHEM
(FAA). 43 % munoToB XOTs OBl pa3 3achlany BO BpeMs
nosrera, 31 % cooOmmy, 4To BO BpeMsi NMPOOYXKICHHS
oOHapyXrBaM cIsimuM BToporo mtora (bpuraHckas
accoIMaIus III/IJIOTOB)Q. B cooTBeTcTBUM € POCCUICKMMU
WCTOYHHKAMH aBHALOHHBIE IIPOHCIIECTBHSA II0 BCEM
BUIaM paboT, 00YCIIOBJICHHBIX YEJIOBEYECKHM (PaKTOpOM,
coctamw B 2020 r. okono 80 % [13].

CornacHO ompocaM, TIPOBEIEHHBIM B ABCTpHUHU
(85 %), UIseruu (89 %), I'epmanuu (92 %) u Jlanuu
(93 %), 4 U3 5 NUIOTOB HCIBITHIBAIOT YCTAIOCTh B Ka-
6une. Tem He menee, 70-80 % ycTaBmIMX NMUIOTOB HE
MOJIaBaId OTYET 00 YTOMJIIEMOCTH WM HE 3asBIISIH
0 HETIPUTOAHOCTH K TojieTam [ 14].

Cpenu ¢axTOpOB, BBI3BIBAIOIINX YTOMIICHHE, OT-
MeuaeTcsi OoJiee BBIPAKEHHBINH yTOMIISIOIINE 3 ekt
MHOTOKPAaTHBIX B3JIETOB M MOCAJOK, IO CPAaBHEHHIO C
OJIHUM TIOJIETOM TaKOH ke JUINTENbHOCTH [15], moneTos
B HOYHOE BpEMsI WJIHM TPH TepeceueHnH 4acOBBIX MOs-
COB U JIip. [2, 16], npu BHIIOIHEHUH CBEPXYPOUHBIX pa-
00T, CBSI3aHHBIX HE TOJIBKO C YTOMJICHHEM, HO U ¢ OoJiee
BBICOKMM YPOBHEM TpaBMaTuiMa (Ha 61 %).

AHanu3 cocmosanusa 300poeva nuiomoe BC I'A
nO noKazamensam XpOHUYecKou 3adoneeaemocmu 1No-
3BOJIMJI YCTaHOBUTH OOYCIIOBICHHOCTH HEKOTOPBIX 00-
ne3Hel Beicokoil HT. BrlsiBneHa 3HauuTENbHAS 4acTOTa
XPOHHUYECKHUX 3a00JIEBaHUI CHCTEM KPOBOOOpAIICHUS —
80,6 %, mumeBapenus — 38,4 % 1 HEpBHOU CHCTEMBI —
17,4 % cpenu NMUIOTOB M JOCTOBEPHO 0OJiee BHICOKHUI
PHCK pa3BUTHA ITUX 3abosieBanuii (B 8,5; 4 u Gojee uem
B 17 pa3 COOTBETCTBEHHO), IO CPABHEHHUIO C BOJUTEIIS-
MU, TPYJ KOTOPBIX TAaKXK€ OTJIMYAETCS] BHICOKOW HaIpsi-
JKeHHOCTBI0. [loka3aHo, 4Tro 3T OOJIE3HN CBS3aHBI C
HEpBHO-3MOIOHATBHOW Harpy3kod W MOTJIM CTaTh
MPUYMUHON NPOGHENPUTOIHOCTH THIOTOB. Y CTaHOBIIE-
HO, 9YTO OTH 3a0ONeBaHHS CBA3aHBI C HEPBHO-
SMOIMOHANEHBIMA U CEHCOPHBIMH Harpy3KaM# W MOTIIH
CTaTb TPUYHHOW MPOQHETPUTOTHOCTH IHIOTOB, HTO
TaKXKe MOATBEPKAACTCS IPYTUMH UCCICIOBAHUSIMH.

Hccnedosanue npuuun u ob6cmoamenscme agua-
yuonnvix npoucuiecmeuii (AIl) B TpaxXIaHCKON aBHAITN
Poccun 3a mepuon ¢ 2010 mo 2021 r. mo3Bonuio onpese-
JIMTh POJIb YTOMIIEHHSI M CTpecca B MX BO3HMKHOBEHUH:
49,7 % AIl ObuTH CBSI3aHBI C YeJIOBEUECKHM (paKTOpoM, B
ToM uncie 8,4 % cirydaeB 0OyCIIOBIEHBI OIINOKaMH TTHIIO-
TOB, TIPOM3OIIE/IIINMH B PE3YyJIbTaTe NX YTOMIICHHS M3-3a
Hapymeanit PTO u npyrux npuanH (IPOU3BOICTBEHHBIE
(haxTOpHI (IITyM), TIOJIETHI B TEMHOE BpEMsI CYTOK, paboTa B
HOYHYIO CMEHY, OOIIlIe Yachl HaJleTa 3a TOJICTHYIO CMEHY,
Mecsill / TOA ¥ PaBHOMEPHOCTb paclpe/ieNieHHs] JIETHOM
Harpy3Ky, UTUTEFHOCTD TPEAIOIETHOTO OTABIXA U eXe-
TOJTHOTO OTITyCKa), CIOCOOCTBYIOIINX YBEIMYCHUIO PUCKA
Bo3HMKHOBeHUsI All B 3—5 pas.

Ananmu3 ngaHHbBIX O coOmomeHnd PTO jeTHbIME
SKHIKaMH TI0 Pe3yJIbTaTaM PaccielOBaHMs aBUAIHOH-
HBIX TIPOHCIIECTBHI MIOKa3al, 4TO B PsiJie CITydaeB NMEIH
MECTO HapyLIeHHs HOPM IOJIETHOTO BPEMEHH 3a CYTKH,
Mecstl, Tox (oT 2,4 no 12 % ciaydaeB 1O pa3HBIM ITOKa3a-
TEIIM), a TaKkkKe JIUTEIFHOCTH E€KErOJHOTO OTITyCKa:
moyty 1/3 MHIOTOB HE MMeTNa OTITyCKa B TE€UEHHE Toja,
npemmectBoBasuiero All; y 18,5 % KBC ormyck co-
crapisul 10-29 nueit, y 8 % BTOpBIX MUI0TOB — 1-9 NHEH,
eme y 16 % — 10-29 nmeit. Hamet 3a mocnemaue Tpoe
cyTok B 6—10 % ciyuaeB npessimain 13-16 1 (s KBC u
BTOPBIX IMHJIOTOB), KOJIMYECTBO TI0CA/IOK 33 ATOT e TIe-
puoa B 26,8 % ciy4aeB COCTaBILIO OT 5 10 8 (B OCTaJb-
HBIX Clydasix — MeHee 5). M XOTs mpeBbIIeHHsT HOPM
TIOJIETHOTO BpEMEHH (C y4YEeTOM JIOIMyCKaeMbIX CBEpX-
YpOYHBIX PaboT) HEe OBUIO YCTAHOBJICHO, OOJBIITMHCTBO
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U3 YKA3aHHBIX CIy4aeB 3aKOHYMIIMCH aBUAKATACTPO(DaMH.
OueBunHo, yto Hapymenuss PTO, ypesmepnas nérnas
HarpysKa CB3aHbl ¢ OOJBIIMM PUCKOM YTOMIICHUS ITHJIO-
TOB U CHIKEHHEM O€3011aCHOCTH TI0JIETOB.

B xomruiekce npoduIIaKTHYECKUX MEp CHCTEMBI
MOJIIepKaHMsI 3I0POBbS, OXPaHBl TPyJa M MPeayHpex-
JICHUS] aBapHMHHOCTH OCHOBOIIOJIAraroliee 3HaueHue
HMMEET 3aKOHo0amenvhasa o6aza. J{is 4ieHoB >Kunaxen
BC 510 B mepyio ouepens CIT 2.5.3650-20", perma-
MEHTHUPYIOIINE YCIOBHS UX TPYJa TOIBKO IO TpeM (hak-
TopaMm. OJJHaKO XapaKTePHCTHKA YCIOBHH TPyJa YWICHOB
JICTHBIX JKHUIIAXEeH CaMOJIETOB M BEPTOJETOB BKIIFOYACT
NPaKTUYECKH BCE M3BECTHBIE IIPOU3BOICTBEHHBIE (ak-
TOpBL, IIPU 3TOM HX YPOBHH MOTYT MHOTOKPATHO IIpe-
BBIIIATH JOIycTUMBIE. CIIOXKHMIACh CUTyauus, IpH KO-
TOpO¥ OoJbIas YacTh (PaKTOPOB YCIOBUI TpyAa IHIIO-
TOB HE pErIaMEHTHPYETCS U HE KOHTPOJIHUPYETCS, XOTS
TMTHEHUYECKHE HOPMATHBBI SIBISIOTCS OPHUEHTHUPAMH
JUIsl KOHCTPYKTOPOB U 3KciuryatantoB BC, pykoBoauTe-
Jiel opraHu3alyi, BEIMOJIHSIONINX o0OecrieueHne peria-
MEHTHPYEMBIX YCIIOBHUH Tpy[a IMUJIOTOB M KOHTPOJb HX
COCTOSIHUSL.

Mexy TeM XOpOLIO H3BECTHO, YTO BO3ACHUCTBUE
BCEX TPOM3BOACTBEHHBIX (HaKTOpOB (OCOOEHHO INIyMma,
BUOpanmy, uH(pa3Byka, HEONArOMPUSTHBIX 3PrOHOMH-
YEeCKHX ITapaMeTpoB pabodynx MecT, paboueil mo3bI) CIo-
COGCTBYET Pa3BUTHIO yTOMIeHHs paboTHuKoB'' [17-19].
JInst MMIIoTOB OTMEHA MX KOHTPOJIST HE YJIydIlaeT YCIo-
BUSI TPyJa U HE CIIOCOOCTBYET TOBBILICHHIO OE30MacHO-
CTH TIOJIETOB HApSy C HAJIMYMEM Takoro (pakTopa pucka,
Kak «mepepadaTbIBaHUE», YTO elmle Oosiee ycyryomser
CUTYaLUIO C UX HEBpOTU3aLueil U yromuenueM [20].

JlOTIONTHUTENBHBIM apryMEHTOM ISl BHECEHHS CO-
oTBeTcTBYIOIMX HOpMaTHBoB B CIT 2.5.3650-20" B
paszen, Kacaromuiics oOecriedeHus: Oe30MacHOCTH Ha
BO3IYIIHOM TPAHCIIOPTE, SBIISETCS HAJIW4UE B YIOMS-
HyTbIX CII aHalIOrHYHBIX HOPMATHBOB Ul PAOOTHHKOB
HOABI)KHOTO COCTaBa, MOPCKUX U PEYHBIX CYHOB, aBHa-
JcrieTdepoB. B oTHomeHnN BUOpanuu cieayer oTMe-

THUTB, YTO HOPMATHBHBIC BEJIMYMHBI I PA3IMIHBIX THIIOB
BC comepxarcst B aeiicteyiomiem I'OCT 23718-2014',
acpeau MWIOTOB BEPTOJETOB PETHCTPUPYIOTCS MpPO-
(eccuoHanbHble 3a00JIeBaHusI, CBSI3aHHbBIE C BO3JEHCT-
BUEM BHUOpaiyu, 4to 0OYyCIOBIMBAET HEOOXOAMMOCTH
KOHTpoJisi 3Toro (akropa. PeriameHTanuss HOHU3U-
PYIOIIEro M3JIy4eHHs], JISHCTBYIOIIEr0 Ha ITUJIOTOB pe-
aktuBHbIXx BC, mpemycmorpena B MKP3, 60, 4. 1,
m. 1368" u CanlIuH 2.6.1.2800-10"*.

OtcyrcTBue TpeboBaHMH K (hakTOpaM YCIIOBHHA
TpyJa W TpyIOBOTO IIpoLecca JIENacT HEBO3MOXKHBIM
OCYIIECTBIICHHE MX KOHTPOJIS Ha paboumx MecTax, M3-3a
Yero 10 CUX IOp He NMpHUHAT npukaz Muntpyaa Poccun
«O0 yTBEpkKIEHUH OCOOCHHOCTEH MPOBEICHHS CIICIH-
aNbHOM OLIEHKH YCJIOBHH TpyJa Ha pabovnX MecTax uiie-
HOB JIETHBIX M KaOWHHBIX SKHITQKeH BO3IYIIHBIX CY/IOB
rpaxkIaHckol aBuarmu». OCHOBHAs CIIOKHOCTh pa3pa-
6otkn «ocobenHocreit COYT» unenoB skunaxeir BC
I'A 3akmouanacek B oTcyTcTBHU KpuTepues oneHku HT.
B pesynbrate He0OX0MMMBIE TpeOOBaHMS HE BKIIFOUYAOT-
csl B pyKOBOJICTBA M0 3KcIuTyaranuu BC, He pa3pabatsl-
BalOTCA MepHl TMPOQPHIAKTUKH, BO3ZHHKAIOT MPOOIEMBI
IIPH COCTABICHWH CAHWTAPHO-TUTMEHWYECKHX XapakTe-
PHUCTHK YCIOBHU TpyZa paOOTHHUKOB, OTCYTCTBYIOT 00B-
EKTUBHbIE OCHOBAaHMS ISl pa3pabOTKM KOMILIEKca Mep
NPOGUITAKTUKH YTOMIICHHS YWICHOB SKUITAKEH.

Eme onHMM BaKHBIM HWHCTPYMEHTOM oOecrieue-
HUst Oe3omacHocTh mojetoB siBisiercss PTO, xoTopsblit
paboraer HemocrarouHo 3¢¢exrtuBHO. [Ipukaz Mun-
tpanca Poccun'® u TTonoxenne ObUTH M3maHbl 17 mer
Ha3aJl W HyXnaroTcs B mepecmorpe. OO0 3ToM cBuje-
TEJILCTBYET M aHAIN3 JAaHHBIX PacCIEAOBaHUS MPUINH
AIl, moxazasmmit, uto PTO B psime ciaydaeB He coOumto-
Jancst. OTo MPHBEINIO K MEPEyTOMIICHHIO TTHIIOTOB M BO3-
HUKHOBEHHUIO aBapUIHBIX CUTyari (oxono 9 % ciyda-
eB AIl). HeoOxonumMo 0OHOBIIEHHE CUCTEMbI PeriiaMeH-
taru PTO u BHeIpeHHe COBPEMEHHBIX MEXaHH3MOB
KOHTPOJIS 3a UX COONIOAEHHEM MHIOTaMH C Y4eTOM
MEXAYHAPOAHOTO OMBITA.

°CIT 2.5.3650-20. CaHHTAapHO-5MHAEMHONOTHYECKHE TPEGOBAHHS K OTICTBHBIM BIIAM TPAHCIIOPTA W OOBEKTAM TPAHCIIOPT-
HOH uHPACTPYKTyphl / yTB. mocraHoBieHueM [naBHoro Bpaua P® ot 16 oxrsaops 2020 r. Ne 30 [DnextponHslii pecypc] /
KOJEKC: arextpoHHbIH (OH[ MPaBOBBIX U HOPMATHBHO-TeXHUYECKKX A0KyMeHToB. — URL: https://docs.cntd.ru/document/566406892

(mata obpammenust: 05.04.2022).
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METPOJIOTHH U CepTU(HKANNH N0 nepenucke (mpoTokon oT 30 mas 2014 r. 67-I1) [Dnexrponnstit pecypc] / KOAEKC: snex-
TPOHHBIA (DOHJ MPABOBBIX U HOPMATHBHO-TEXHIUYECKHX HOKyMeHTOB. — URL: https://docs.cntd.ru/document/1200112158 (nata
obpamienus: 05.04.2022).

B y6mukarms 60 MKP3. Pagnamnuonsas 6e30macHocTs. PexoMenmamn MexayHapogHOit KOMUCCHH 0 PagHOTOrHIe-
cKoif 3ammte. — M.: DHeproaromuzaart, 1994. — 192 c.

' CanlTiH 2.6.1.2800-10. NurienmdecKie TpeGOBAHMS IO OrPAHMYCHIIO 00Ty YeHHs HACETCHHS 32 CUET MPHPOAHBIX HCTOUHH-
KOB HOHHM3UPYIOIIETo U3ydeHus. — M.: denepalibHblil EHTp TMIUEHB! U anuaemuosoruu Pociotpebnansopa, 2011. —40 c.
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Pa3paboTka HOBOI KOHIIEIIIINY OLIEHKH HAMIPSHKEHHOCTH TPY/Ia MMJIOTOB TPAKIAHCKON aBHAIIUN

[IpoBeneHHbI NOKYMEHTApHBIN aHAIW3 MOKAa3all,
YTO JEHUCTBYIOIIas 3aKOHOJATENbHO-HAA30pHasi OCHOBA
perylaMeHTalUul YCJIOBUN TpyJa WICHOB JIETHBIX JKHU-
naxeil He obecreynBaeT HEOOXOAMMOTO KOHTPOJISA H
CHIDKCHUS ITPO(ECCHOHAIBHBIX PHCKOB, YKPEIUICHHS
COCTOSIHHSI 3JIOPOBBSI ¥ MPOQMIAKTUKN YTOMIICHHS IH-
JIOTOB, OCHOBHOM MPUYMHON KOTOPOTO SIBIISIETCS] BBICO-
Kasi HalpsDKEHHOCTH TPYIOBOTO TpoLecca.

BemornHenHble B HacTosIIeH paboTe KOMIJIEKCHBIE
WCCIIEZIOBaHNSI  TIO3BOJIMUIM  pa3paboTaTh  KOHIIETIIHIO
oueHkd HT npu BBINONHEHMH COBPEMEHHBIX BBICOKOHA-
TIPSDKEHHBIX BUIIOB Pa0OT, XapaKTePH3YIOMIUXCS OOJIBIIH-
MH 00beMaMH BOCIIPUHHUMAEMOW U mepepadaThIBacMOii
MH(POPMAIMY, CKOPOCTHIO IIEPEKITIOUCHHS] BHUMAHHSA M
NPHHATUS PEIICHHH, MPeIbsBIIONIX BRICOKHE TpeOoBa-
HHSl K CIIOCOOHOCTH BBITIONHEHMS! paOOTHHUKOM CEHCOMO-
TOPHOH [EATENBPHOCTH B YCIOBHSX Je(hUIIMTA BPEMEHH.
KoHuermms BKIIFOYaeT HOBBIA MOIXOA K KilacCH(UKAIH
HaIpsDKEHHOCTH TPYIOBOTO TIpOLiecca MO CTENEHH BpEs-
HOCTH, BBEJICHUE Mopxiacca 3.3 ad mokasaressl CeHCOop-
HBIX HAarpy30K M JpYTHX IOKa3aTeseH, IpeIoKeHHBIX
JUTSL KOHTPOJST MH(OPMAIMOHHBIX, WHTEIUIEKTYAIbHBIX U
SMOLMOHANBHBIX HArpy30K (C KOJMYECTBEHHBIMH KpHTeE-
pHsAMH), N3MEHEHNSI B IOHATHHHOM arapare ¢ BHECEHUEM
COOTBETCTBYIOIIIMX M3MEHEHHH B HOPMaTHBHO-3aKOHOJIA-
TenpHyto 0a3y. IIpemmoxenns: paspaboTaHbl Ha MpUMeEpe
OLIEHKH HAIpPsHKEHHOCTH TpyZa nuiiotoB I'A aBuanuu, HO
MOTYT OBITh WCIIOJB30BaHBl M JUIsl JPYTHX Ipodeccuit
C ajanTanyei K ux creruuke.

Konrnenmust 0o60cHOBaHa pe3ysbTaTaMd KOMILIEKC-
HOM OLIGHKH COBPEMEHHOTO COCTOSHUS YCIOBHH Tpyna
mwtotoB BC T'A, aHamm3oMm (yHKIMOHAIBHOTO cTaTyca
OpraHu3Ma MWIOTOB TIPY BBINOJHEHWH IOJIETHOTO 3a/a-
HUS, WCCIECIOBAaHHBIX, B TOM YHCIIE C HCIOJIb30BAaHUEM
BIIEPBBIE MIPUMEHEHHOTO /TS 3THX LEIeH MEeTo/a OKyJIo-
rpaduu, JaHHBIX O PaCHPOCTPAHEHHOCTH CTpecc-PaKTo-
POB cpely NMUIOTOB, UTOTOB AHKETHOTO ONpOCa UJICHOB
skunaxeit BC, a Tarxoke pe3ysIbTaToB OLEHKH 3HAYHMMOCTU
YPOBHSI JIETHBIX HArPY30K W TPU3HAKOB YTOMIICHUSI B BO3-
HUKHOBEHHMH aBUAIIMOHHBIX TIPOVCIIECTBHH.

B coBpeMeHHBIX ycoBHUSIX NpogecCHOHaNbHAS 3a-
6051eBaeMOCTh PE3KO CHU3MIIACH, & BEPOSTHOCTD BO3HUK-
HOBEHUSI TSDKEIBIX (POpM Mpo(hecCHOHAIBHOM MaTOI0THH
cTaJjia ype3BblYaiiHO Majiol. B To ke Bpemsi ypoBHU BO3-
JEHCTBYIOIUX (DAKTOPOB, HA OCHOBAHWHM KOTOPBIX YCIIO-
BUSI TPYZIa JOJDKHBI OBITH OTHECEHBI K BBICOKOH CTEIEHH
BPEIHOCTH, BO MHOTHX TPO(ECCHIX OCTAINCH 0e3 M3Me-
HeHus, a uid HT paxke Bozpocnu. HT Hanpsimyto He cBsi-
3aHa ¢ Pa3BUTHEM NPO(ECCHOHANBHBIX 3a00JeBaHUM, HO
MOYKET SIBUThCS MPUYMHOU MPOGHEPUroIHOCTH padoT-
HHUKOB U BO3HHKHOBEHUsI aBapUHHBIX cuTyarmi. K Takum
(baxTopam MoryT ObITh OTHeceHbl He Tonbko HT, HO M
napaMeTpsl MHUKPOKJIMMaTa, HH(QPa3ByK, 3JIEKTpOMar-
HUTHBIE TONs, cBeToBasi cpena. Jmsi Bcex yKa3aHHBIX
(axropos, 3a nckimouenneM HT, npemycMoTpeHa orieHka

BPEIHBIX YCIIOBHH TPyIa IO BCEM CYIIECTBYIOMINM CTe-
TIEHSM BPEIHOCTH, BKITtoYast Kiacchl 3.1-3.4 u 4.

B cootserctsun MKB-10'® k uncity (axTopos, mpej-
CTaBJLIIOIIMX TTOTEHIMAIBHYIO OIMACHOCTh IS 3IOPOBBS,
CBSI3aHHBIX C NCHXOCOIMAIBHBIMU OOCTOSITEIILCTBAMH, OT-
HOCSITCSI TAKKe TPOOJIeMBl, CBSI3aHHBIE C paboToM, B 4acT-
HOCTH «HamnpsbkeHHoe pabouee pacrnmcanue» (xoq MKB
7.56.3). 310 no3Bosiet otHecTd (pakrop HT (B TOM umcie u
muiotoB BC T'A) k ¢akTopam TpymoBoro mporiecca, st
KOTOPBIX CYIIECTBYET 3aKOHO/ATENBPHOE OCHOBAHUE JUIS
BOHUKHOBEHHS OITACHBIX JUTS 37I0POBbS COCTOSHHI.

HT, BbI3bIBas HEOMArompusATHbIE H3MCHEHHS B
(DYHKIMOHAJIBHOM COCTOSIHUM OpraHm3ma paOOTHHKOB,
MOYKET IMOBBIIIATEH MPO(PECCHOHATBHBIN PHUCK, CBSI3aHHBII
C TPaBMOONACHOCTHIO, BO3HHUKHOBEHHEM aBapUHHBIX
curyanuit. [1o 3TUM pUYHUHAM TPEIIOKEHO BHECTH Clie-
JIYIOIIIFie U3MEHEHHS B OTpe/IeIeHHs OHSTHI ToIKIacca
ycnoBui Tpyna 3.3 11 HalpsDKEHHBIX BAZIOB padoT.

K nooxnaccy 3.3 (Bpemmble ycrmoBus Tpynma 3-i
CTETICHN) OTHOCATCS YCIIOBHSA TPYAa, KOTJa Ha paOOTHHKA
BO3JICHCTBYIOT BpeIHBIC W (WIIM) OIMACHBIC ITPOU3BOJICT-
BEHHBIC (DaKTOPBI, YPOBHHA BO3ICHCTBHS KOTOPBIX, CIIO-
COOHBI BBI3BaTh (DYHKIMOHAIBHBIC W3MECHEHHS B Opra-
HU3ME pabOTHHKA, KOTOPBIE MOTYT IIPUBECTH K Pa3BUTHIO
MpodeCcCHOHANBHBIX 3a00JICBAaHUN CpeIHEH W THKEIoH
CTENEHH TSHKECTH (B TOM 4HCie ¢ moTepeil mpodeccuo-
HAJILHOM TPYIOCHOCOOHOCTH) U / WU TOSBJICHHIO XPO-
HUYECKHX 3a00JICBaHMM, CBS3BIBAEMBIX C YCIOBHAMH
Tpy/Ja ¥ / WK CBSI3aHHBIX C BEICOKOHW TPaBMOOIIACHOCTBIO
Y PUCKOM BO3HHUKHOBCHHS aBAPUIAHBIX CHTYAITHI.

Humennekmyanvhas Hazpy3ka — Harpys3ka, Mpu
KOTOPOH TPYIIOBOH MPOIIECC PACCMATPHBACTCS C TOUKH
3pEHHS €T0 MBICIHUTEIEHOW NesTeTbHOCTH. [ mmio-
toB BC I'A mHTEIIIeKTyabHasi Harpy3Kka OIIEHHBACTCS
M0 KOJHMYECTBY MHOTO(YHKIIMOHANBHBIX TPHOOPOB
(6ostee 10 6ut/c) B kabune BC.

Hugpopmayuonnaa nazpyska — KoaudecTBEHHAS
Mepa HHPOPMAIIMOHHOTO IOTOKA, MOCTYMAIOIIEro pa-
OOTHHKY B €TMHUILY BpEMEHH, OUT/C.

Mnozopynkyuonanvnotii.  npubop — 1puodop,
4yepe3 KOTOPBIA MPOXOAIUN HHGOPMAIIMOHHBIN TTOTOK
cocrassier 6onee 10 6ut/c.

HccnenoBanne moOKazano BO3MOXHOCTh OOBEK-
TUBHOW OIICHKA 3PUTETHHBIX CUTHAIOB C TOMOIIBIO
MeToza okyjiorpadun (atpekunra). OqHAKO PU3HOIO-
TUYECKHE KPUTEPUHU TSI OICHKH BBHITIONHSAEMON IIHIIO-
TOM paOOTHI TP HCIIONB30BAHWN JAHHOTO YCTpPOICTBa
JI0 HaCTOSIIET0 BpeMeHH OTCyTCTBOBaNHU. llomydeHHbie
JTAaHHBIE TIO3BOJIMJIM TPEAJIOKHUTh TaKUe OPHUEHTHPH Ha
OCHOBaHHMH COTIOCTABIICHHUS MOKa3aTelel OKyjorpaduu
W TEKyUIMX CEHCOPHBIX HAarpy3oK ¢ pe3yjbTaTaMH O[-
HOBPEMEHHO OCYILIECTBIISIEMBIX (DPU3MOJIOTUYECKUX HC-
CIIEJIOBaHUI C WCIOJH30BAHUEM METOIOB OICHKH
[I3MP, C3MP, BCP, a takxe y4yera KOJUYECTBA OLIM-
00K, coBepIIaeMbIX MIJIOTOM TpH yrpasieHun BC mo

16 Mexnynapognas knaccudukarms 6onesseii 10-ro nepecmorpa (MKB-10) / yTB. npukasom Munsapasa Poccnn ot
27.05.97 1. Ne 170 (pen. ot 12.01.1998) [DnekrponHblii pecypc] / MexayHapoaHas cTaTUCTHYeCKast Knaccudukaius 0ose3Hed u
npo0IieM, CBSI3aHHBIX €O 3710poBbeM, 10-ro nepecmotpa: onnaitH-Beperst. — URL: https://mkb-10.com/ (nata obparuenus: 18.03.2022).
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Tabauma 4
Knaccsr (moaxaccesr) ycnosuii Tpyna mo HT nunortos A

Krace (moaxmace) ycnouii Tpyia
Hanmenosanue noxasarens JIOITYCTUMBIH BPEIHBIN
2 [ 31 32 | 33
(CeHcopHble Harpy3Ku
JUTensHOCTh COCPeJOTOYEHHOT0 HAOMoAeH ], % OT MONETHOH CMEHbI Jlo 50 51-75 76-85 Bonee 85
HHOTHOC;H: CHTI'HAJIOB (CBETOBBIX, 3BYKOBBIX) U COOOIICHUI B CPEIHEM 32 4ac Tlo 175 176-300 301-600 | Bonce 600
HOJICTHOH CMEHBI, SIUHHIT
Yucio 00beKTOB OJIHOBPEMEHHOI0 HAaOJIFOICHHS 32 4ac paboThI Jo 10 11-25 2635 Bonee 35
Ha6nronenve 3a 5kpaHaMu BUICOTCPMHUHAIIOB U IPHOOPaMH, o6 Or6108 | OT81010 | 101 Gonee
JacoB 3a MOJICTHYIO CMEHY
JMTeIbHOCTD Harpy3KH Ha CIIyXOBOM aHAJIM3aToOp, 4aCOB 3a MOJICTHYI0 CMEHY Ho 6 Or6m08 | Or8 1010 | 10 u Gomee
Harpy3ska Ha ronocoBoii anmapar, 4acoB B HEACIIO J020 [0O1201025]| 01251030 | bonee 30
MapopMariioHHBIe HArpy3KH
YBemrdenne BpeMeHH (hHKcaliK B3MIsia Ha mproope, % ot noserHoro Bpemern | JIo 10 | Ot 11 1020 | Ot 21 no 35| Bomnee 35
YacToTa CMEHIEMOCTH N300paskeH s / 3HAUCHHUS Ha DKpaHe, pas3/d Jo5 Or61015 [Or16 1030 | Bomee 30
O0beM HHPOPMAIMOHHBIX TOTOKOB B €IMHUILY BPEMEHH, OUT/C Ho5 Ot 6 10 10 |Ot 11 10 100] Boxee 100
MHTenneKTyanbHble Harpy3Ku
KomiuectBo MHOrO(YHKIMOHAIBHBIX ITpHuOOpoB, 6omee 10 bur/c [ 13 ] 4-5 | 67 | Bonee7
[OMOIMOHAIBHBIE HATPY3KH
Crpecc-(hakTopsl TPy LOBOH IESTEIBHOCTH: OIIMOKA B YIPaBJIeHUH, cOOM
ITOpUTMa ACHCTBUM, B3/IEThI / TOCAIKU B HEMPEICKA3yEeMbIX YCIOBHSAX, Ho 10 [Or11 1015|0116 1020 | bonee 20
KOJIMYECTBO B CMEHY
KomyecTBo KOHQIIMKTHBIX CUTYaLHii, 32 CMEHY Jo3 Or4 1006 |OT7 109 | bBonee9
IMOHOTOHHOCTh HAarpy30K
gpeMH MIaCCHBHOT'O Ha0JIOACHHS 32 XOJIOM IIPOU3BOJICTBEHHOT'O Ipoliecca, J080 |Or812090| 0191 1095| Boee 95
0 BPEMEHHU CMECHBI
Pe;xuM Tpyzna
JMTeIbHOCTh TIOJIETHON CMEHBI, 4 Jo 8 9 10 Bonee 10
KomnmiecTBo B31I€TOB / MOCAJIOK, 32 MOJCTHYIO CMEHY 12 3-5 68 Bonee 8
KomnmaecTBo B31IETOB / MOCAOK, 32 pabOdyr0 HENIEITIFO 1-6 7-10 11-14 Bonee 14
KomnmiecTBO HOUHBIX MOJIETHBIX CMEH, 32 pab0UyI0 HEAEIIO 12 3 4 Bonee 4
KomnmdecTBo niepeceueHHBIX YaCOBBIX MOSICOB, 32 MOJICTHYIO CMEHY 1-3 4-5 67 Bonee 7
KomnmaecTBo epeceueHHBIX YaCOBBIX MOSICOB, 32 PA00UyI0 HEIETIO 1-6 7-12 13-18 Bonee 18

Mepe YBEJIMYCHUS WHTCHCUBHOCTH JIETHBIX HArpy3oK.
[Mokaszarenu okynorpaduu ObUTH IKATUPOBAHBI 1O CTe-
MEHH BBIPAKCHHOCTH B 3aBHCHMOCTH OT HApacTaHUs
NPU3HAKOB YTOMIICHUSI HA OCHOBAaHWH YBEJIMYCHHS Bpe-
MeHN (uKcanuu B3rsiga Ha mpubdope (%), YacTOTHI
CMEHSIEMOCTH W300paKeHHs / 3HA4YCHHWsS Ha DJKpaHe
(pa3/muH), 00beMa MHPOPMAIIMOHHBIX TIOTOKOB B €/IH-
HUIy BpeMeHH (OHT/C), KONUYecTBa MHOTO()YHKIHO-
HaIIBHBIX MPHOOPOB (Oosiee 10 Out/c).

Oco06yto 3naunmocts B HT mmoros BC I'A ume-
0T Crenu(uIecKre MoKa3arean JIETHOW HArpy3Kd —
TaKue, KaK JUTUTEbHOCTh TOJIETHOI CMeHbI (KoTopas B
YCIIOBHAX AaNTbHEMAarHCTPAIBHBIX MOJETOB MOXKET Tpe-
BeIATh 10 4), KOJMYECTBO COBEPIIACMBIX B3JIETOB M
MOCAJ0K M YHCIO MEPECEYCHHBIX YaCOBBIX MOSCOB 3a

MOJIETHYIO CMEHY, KOJIMYECTBO HOUHBIX MOJETHBIX CMEH
3a pabovyI0 HeJemo. DTH MmoKa3aTen 0003HAYCHBI Kak
«pexuMbl Tpynay. Kpurepuu s HuX ObUTH pa3pado-
TaHBl HA OCHOBAaHWHM JAaHHBIX, PETIAMEHTHPYIOIIIX
PTO, pe3ynbTaToB paccienoBaHWil aBHAIIMOHHBIX IIPO-
ucuecTBuil B I'A, caMOOIIEHKH COCTOSHHUS ITHJIOTOB.

Pe3ysnbraThl BHINMOMHEHHON pabOThl BBISBHIM He-
00XOIMMOCTh PACIIUPEHUs] TPAHUIL JUANA30HOB MOKa-
3aresiel ¥ BKIFOUEHUS ISl HUX CTEMEHH 3.3.

Kputepun, pa3paboTaHHBIC IJIs1 OIICHKH HAIps-
JKEHHOCTH TPYAOBOTO TMpoIlecca WICHOB JIETHBIX JKH-
nakel, MpUBeICHBI B Ta0I. 4.

BbiBoabl. Pe3ynbraTsl HccneaoBaHus MOKa3aill, 4To
TPaHUIIBI CTENEHEW BPEAHOCTH TPyHa IO IOKA3ATEIsIM,
YCTaHOBJICHHBIM B JIOKYMEHTaX ', HENOCTATOYHBI IS

17P 2.2.2006-05. PykoBOICTBO 10 THTHEHHYECKOU OIEHKE (hakTOpOB paboveii cpebl H TPYAOBOro mpotecca. Kpurepun u kiac-
cu(uKanys ycIoBri Tpyaa / yTB. [ TaBHBIM TOCYIapCTBEHHBIM CaHUTapHBIM BpadoM Poccuiickoit @enepanym I'.I'. Oxnmenko 29 nromst
2005 . [Onexrponnsiii pecypc] / KOAEKC: anexrpoHHBI ()OHO NPaBOBBIX W HOPMATHBHO-TEXHHYECKHX JOKyMeHTOB. — URL:
https://docs.cntd.ru/document/1200040973 (mata oOpamenus: 12.03.2022); O0 yTBepkAeHUH METOAMKH TMPOBEACHUS CIICHHAIBHON
oLIeHKU ycioBHi Tpyaa, Knaccudukaropa BpeqHbIX U (MIM) OHNACHBIX MPOM3BOJCTBEHHBIX (HaKTOPOB, GOPMBI OTYETA O MPOBEICHUN
CIELMAIbHOM OICHKU YCJIOBHH Tpyla M MHCTPYKIMH IO ee 3anonHeHuo: [Ipuka3 Muntpyna Poccun ot 24.01.2014 r. Ne 331 (pen. ot
27.04.2020)  [Onexrponmsiii  pecypc] //  Koncympramtllmoc. —  URL:  http://www.consultant.ru/document/cons_doc
LAW_158398/ (nata obpamenwst: 12.03.2022); M HTTI.MMHT-17.01-2018. Meroauka m3MepeHHii okasaresel HalpsHkeHHOCTH TPY-
JIOBOT'O TIpoIiecca UL IieJIel CHeMaIbHOM OLICHKH yCIIOBHIt Tpyaa / yTB. pukaszoM [ enepansroro qupekropa AO «KimmHCKMiA HHCTHTYT
oXpaHbl U ycrnoBui Tpyaa» A.B. MocksudeBsM ot 06.12.2018 Ne 010-O/1. — M., 2018. —42 c.
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Pa3paboTka HOBOI KOHIIEIIIINY OLIEHKH HAMIPSHKEHHOCTH TPY/Ia MMJIOTOB TPAKIAHCKON aBHAIIUN

oneakd HT mmmoToB. D10 00YCIOBIIIO HEOOXOAUMOCTH
YTOYHEHHsT KPUTEPUEB M BBEACHUS JOINOJHUTEIBHON
CTENEHU OLIEHKH BPEIHOCTU TpPyAa MO HANpPsKEHHOCTH
TPYAOBOTO Tpolecca — Kiacca 3.3, a Takke pa3paboTKu
HOBBIX TIOKa3areliell OIEHKH WH()OPMAIMOHHBIX, WUHTEIN-
JIEKTYaIbHBIX ¥ SMOLIMOHAIILHBIX HAIPY30K.

Pa3paboTansl HOBble kputepuu ouenku HT mpu
BBITIOJTHEHUH ITHJIOTAMH BBICOKOMHTEHCHUBHBIX JIETHBIX
Harpy3oK, 00OOCHOBaHHBIE pe3yJbTaTaMH INCHUXO(U3HO-
JIOTHYECKUX HCCIICOBAHNH Ha aBHAaTpEHaXXepax W IMOJI-
TBEPKJCHHBIC NAaHHBIMH AaHKETHOTO OIPOCa HICHOB
skunaxkeit BC, 3akoHOMEpHOCTSIMH (OPMHPOBAHUS
XPOHHUYECKOH 3200/1€BaEMOCTH ITUJIOTOB U BBISBICHHBI-
MH NPUYHHHO-CJIEJCTBEHHBIMU B3aMMOCBS3SIMH C yBe-
JMYEHNEM PHUCKa aBHALIMOHHBIX MpouciiecTBui B ['A.

B ycioBUSIX MHTEHCHBHBIX JIETHBIX HAarpy3okK, KO-
TOPBIM TIO/IBEPTalOTCSl MUJIOTHI, COCTOSHUE UX TCHXO-
¢usnonornueckux (QyHKIMH MOXKET HaxXOAWUThCS Ha
YPOBHE, yrpoXaromieM 0e30MacHOCTH TOJIeTa, YTO MO
TBEPKJACTCsl TaHHBIMH (H3HOJIOTHYECKUX HCCIIeI0Ba-

HUA W COBEPUICHHBIX MIJIOTAMH OIIMOOK B TEXHHKE
MUJIOTUPOBAHUs, HABUTALMM, DPACIpENeNIeHUs BHUMa-
HUSI, BEJICHUSI paInOCBsA3HU, YCTAHOBIEHHBIMU B YCIIOBHU-
AX OKCIIEPUMEHTa Ha AaBHALMOHHBIX TpPEHaXKepax,
a TaKkXke 0 JaHHBIM aHKETHOT'O Ompoca U IPH pacciie-
JIOBaHUU (PaKTUUECKMX aBUAIIMOHHBIX POUCILIECTBUH.

O¢ddexTuBHAsT 3aKOHOIATEIbHAS 0a3a periamMeH-
TallMd W KOHTPOJS YCIOBHU TpyAa NMUIIOTOB, aJleKBaT-
Hoe JETHOW Harpyske Hopmuposanue HT, ycranosie-
Hue nuddepeHINpoOBaHHBIX PEKMMOB TPy/Aa U OTABIXa
SIBISTFOTCST 00SI3aTENbHBIMA YCIOBUSMU CHIDKCHUS TIPO-
(hecCHOHANBHBIX PUCKOB MHJIOTOB ['A ¥ TIpOIITIaKTHKH
YTOMJICHUSI KaK OJHOW M3 BEIYIIMX MEp B CHIDKCHHUHU
PHCKOB aBHAIIMOHHBIX TPOUCHIECTBUNA M 00ECHEeUCHUN
6€3011aCHOCTH MOJIETOB.

®dunancupoBaHue. MccnenoBanne He UMENO CIIOHCOP-
CKOH MOAEPIKKHU.

KoHduukT nHTEpecoB. ABTOPHI 3asBIIIOT 00 OTCYTCT-
BUH KOH(IINKTA HHTEPECOB.

Cnucok 1uTepaTypsl

1. CanuTapHO-TUTMEHUYECKas OIICHKA YCIOBHI TpyJa MIJIOTOB rpaxaanckoi aBuauuu / U.B. Byxtuspos, E.B. 3uba-
pe, H.H. Kypbepos, O.B. Ummens // 'uruena n canutapus. — 2021. — T. 100, Ne 10. — C. 1084—-1094. DOI: 10.47470/0016-

9900-2021-100-10-1084-1094

2. OrmeHka 1nokasatesnell HalpsHKEHHOCTH TPy/a U (JaKTOPOB, BIUSIOMNX y IMJIOTOB IPAXKIAHCKON aBHAIUH 110 Pe3yIIb-
taram ankeruposanus / E.B. 3ubapes, U.B. byxtuspos, E.A. Bansuesa, A.B. Tokapes / Menuiuna Tpyaa U IpOMbIIUICHHAS
skoxorust. —2021. — T. 61, Ne 6. — C. 356-364. DOI: 10.31089/1026-9428-2021-61-6-356-364

3. baza mo paccnemoBaHusM [DIEKTpOHHBIN pecypc] // MexrocyaapcTBeHHBI aBHAlMOHHBIA KomuTeT. — URL:
https://mak-iac.org/rassledovaniya (nata obparuenus: 13.03.2022).

4. PesepBrl BHUMaHMA JIETYMKa KakK OICHKA Ipoliecca MOJArOTOBKM Ha aBHauuMoHHOM TpeHaxkepe / IO0.A. Kykymkus,
A.B. TIlonomapenko, FO.I1. I{urun, C.b. Ctpamuos // Yenoeueckuii (hakTop: MpoOIeMbl IICUXOIOTHH U 3proHOMHKH. — 2007, —

T. 38, Ne 1-1. — C. 59-64.

5. Baiicman AWM. ®usmnosoruyeckass XapakTepUCTHKa HEPBHO-dMOLIMOHAJIBHOIO HANpsKEHHUsS BOAMUTEICH BO BpeMs
ynpasieHus aBTomoomineM // ['uruena u canutapus. — 1975. — Ne 6. — C. 13-16.

6. HWudopmamus xak Qusndeckuil ¢paxTop: mMpodIeMbl H3MEPEHHUs, TUTUCHWYECKOW oneHkn n MT-aBromarmsamuu /
3. [enucos, JI.B. Tlpokonenko, A.JI. Epemun, H.H. Kypsepos, B.J. Bonsakun, N.B. Crenansia / Meauuuna Tpyaa u mpo-

MblIIIeHHas Skojorus. — 2014, — Ne 1. — C. 36-43.

7. Henncos D.U., Epemun A.JI. Unpopmanus, 310poBbe, NHHOBAIMU: THIHEHHYECKHe actekTsl // Bectank PTMYVY. —

2013. - Ne 5-6. - C. 114-118.

8. Bompocs! u3MepeHus 1 ONeHKH HH()OPMAIMOHHEIX HArpy30K IpHu yMcTBeHHOM Tpyzne / O.U. [lenucos, A.JI. Epemun,
N.B. Crenansn, B.U. boxsxun // HefipokomnbioTepsl: pa3padoTka, npuMenenne. — 2013. — Ne 10. — C. 054-062.
9. Bbyxtusapos U.B., leancos 2.U., Epemun A.JI. OcHOBB HHPOPMAIIOHHOW TUTHECHBL: KOHIECTIIMN U TPOOJIEMBI HHHO-

Banuii // 'urnena u cauurapus. —2014. — T. 93, Ne 4. — C. 5-9.

10. 3yeB A.B., ®enorosa U.B. Bit unu He bit? Mndopmanmonnas Harpy3ka kak (GakTop npodeccroHaaIbHOro prcka //

beszomnacHocTh 1 oxpana tpyaa. —2015. — Ne 2. — C. 50-53.

11. Fatigue in Two-Pilot Operations: Implications for Flight and Duty Time Limitations / D. Powell, M.B. Spencer,
D. Holland, K.J. Petrie // Aviat. Space Environ. Med. — 2008. — Vol. 79, Ne 11. — P. 1047-1050. DOI: 10.3357/ASEM.2362.2008

12. Cypuna D.U. Pa3paboTka M BHEIPEHHE CHCTEMBl YIPABICHHUS PUCKAMH, CBS3aHHBIMH C YTOMJIEHHEM: IOKJIAJI-
MIPE3CeHTANNUs BEAYIIEro dKCIepTa mo 0e30MacHOCTH IOJIETOB M 4YelloBedecKoMy (akTopy, wieHa pabodei rpymmsl IATA mo
FRMS [Dnaexrponssiii pecype] // Volga-Dnepr Group. — URL: https://avam-avia.ru/wp-content/uploads/2020/02/41-surina-

ei.pdf (mara obpamenus: 14.02.2022).

13. Pilot Fatigue Barometer [Dnexrponnsiit pecypc] // European Pilots Association AISBL. — URL: https://www.euro-
cockpit.be/sites/default/files/eca_barometer on_pilot fatigue 12 1107 f.pdf (nata obpamenus: 15.04.2022).

14. Fatiguing effect of multiple take-offs and landings in regional airline operations / K.A. Honn, B.C. Satterfield, P. McCauley,
J.L. Caldwell, H.P. van Dongen // Accid. Anal. Prev. —2016. — Vol. 86. — P. 199-208. DOI: 10.1016/j.aap.2015.10.005

15. Fatigue and Its Management in the Aviation Industry, with Special Reference to Pilots / R. Olaganathan, T.B. Holt, J.
Luedtke, B.D. Bowen // JATE. — 2021. — Vol. 10, Ne 1. — P. 45-57. DOI: 10.7771/2159-6670.1208

16. The impact of overtime and long work hours on occupational injuries and illnesses: new evidence from the United
States / A.E. Dembe, J.B. Erickson, R.G. Delbos, S.M. Banks // Occup. Environ. Med. — 2005. — Vol. 62, Ne 9. — P. 588-597.

DOI: 10.1136/0em.2004.016667

17. Kannop 1.C. dusnonorunyeckas CTOMMOCTh ACATCIBHOCTU. TsXKECTh M HANIPSHKEHHOCTD Tpyaa // @U3noaorus Tpyo-
Boii mesirensHOCTH / o pen. B.M. Mensenesa. — CII6.: Hayka, 1993. — C. 107-152.
18. Boxpos B.A. O mpo6Giieme yToMiIeHHs JISTHOTO cocTaBa // BoenHo-MemumuHCcKui sxypHai. — 1986. — Ne 5. — C. 40-43.

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163

ISSN (Eng-online) 2542-2308 85



E.B. 3ubapes, 11.B. byxtusapos, O.K. Kpasuenko, I[1.A. Acranun

19. Chronic venous disorders and occupation / F. Tomei, T.P. Baccolo, E. Tomao, S. Palmi, M.V. Rosati / Am. J. Ind.
Med. —1999. — Vol. 36, Ne 6. — P. 653—-665. DOI: 10.1002/(sici) 1097-0274(199912)36: 6<653:: aid-ajim8>3.0.co; 2-p

20. Ceuxo A.B. [IpodeccnonanbpHOe BEITOpaHHE B CUCTEME CTPECCOB y aBUALMOHHBIX crieruanictoB // CoBpeMeHHas 3a-
py6exnas ncuxonorus. —2021. — T. 10, Ne 1. — C. 102-110. DOI: 10.17759/jmfp.2021100110

Paspabomka 1o6oil kKonyenyuu oyenKu HanpsdiceHHocmu mpyoa nuiomog epasicoarckoul asuayuu / E.B. 3ubapes, U.B. byx-
muspos, O.K. Kpasuenxo, [1.A. Acmanun // Ananuz pucka 30opogvio. — 2022. —Ne 2. — C. 73-87. DOI: 10.21668/health.risk/2022.2.07

UDC 613.693 Read 1
DOI: 10.21668/health.risk/2022.2.07.eng online

Research article

DEVELOPMENT OF A NEW CONCEPT FOR ASSESSING WORK INTENSITY
OF CIVIL AVIATION PILOTS

E.V. Zibarevl, LV. Bukhtiyarovl, O.K. Kravchenkol, P.A. Astanin’

"Yzmerov Research Institute of Occupational Health, 31 Budennogo Ave., Moscow, 105275, Russian Federation
*Pirogov Russian National Research Medical University, 1 Ostrovityanova Str., Moscow, 117321,
Russian Federation

The article describes a concept for assessing work intensity (LI) developed by the authors. This concept is based on the
results produced by comprehensive assessment of the current working conditions, by analyzing the psychophysiological state
of civil aviation (CI) pilots in flight, as well as by assessing a contribution made by flight loads and signs of fatigue to an
increase in a risk of aviation accidents (AA).

It has been established that, according to sanitary and hygienic profiles, LI levels at all workplaces of civil aviation pi-
lots correspond to harmful working conditions, which are aggravated by exposure to four other harmful factors (noise, mi-
croclimate, vibration, and working posture) in 48 % of cases.

The research results have shown that the risks of fatigue increase significantly after 5 hours of flight. This fatigue
manifests itself in the growing number of gaze fixations by 11 %, an increase in an average latency period of a complex
visual-motor reaction, by 12 %, the growing number of significant errors for flight safety, by 50 %. All these processes
occur in the absence of physiological recovery of the cardiovascular system, p < 0.05. Pilots who are in a state of fatigue
and stress due to violated work and rest regimes tend to have more AA. This accounts for at least 8.4 % of cases from all
others causes.

It is proposed to introduce the 3rd degree of harmfulness for strenuous work, as well as new LI indicators for
sensory, informational and intellectual loads, such as an increase in a time required to fix the gaze on a device (in %),
the frequency of image / value change on a screen (times/min), the volume of information flows per unit of time (bps),
and the number of multifunctional devices (more than 10 bits per second). It has been established that the assessment
of LI should be supplemented with specific indicators of the flight load and work regimes. These indicators include the
number of takeoffs and landings, the number of crossed time zones, the number of stress factors during a flight, and
the number of night flight shifts per week. They are directly related to developing fatigue among pilots and an in-
creased risk of AA occurrence.

Keywords: work intensity, information loads, flight simulators, eye-tracking, fatigue, flight safety, risks of aviation ac-
cidents, psychophysiological studies, questioning.

© Zibarev E.V., Bukhtiyarov [.V., Kravchenko O.K., Astanin P.A., 2022

Evgeny V. Zibarev — Candidate of Medical Sciences, Deputy Director for Research (e-mail: zibarevevgeny@gmail.com;
tel.: +7 (921) 953-02-73; ORCID: https://orcid.org/0000-0002-5983-3547).

Igor V. Bukhtiyarov — Academician of the Russian Academy of Sciences, Doctor of Medical Sciences, Professor, director
(e-mail: info@irioh.ru; tel.: +7 (495) 365-02-09; ORCID: https://orcid.org/0000-0002-8317-2718).

Olga K. Kravchenko — Candidate of Medical Sciences, Leading Researcher (e-mail: kravchenko ok@inbox.ru;
tel.: +7 (915) 214-91-25; ORCID: https://orcid.org/0000-0001-6509-2485).

Pavel A. Astanin — assistant at Medical Cybernetics and Informatics Department (e-mail: med_cyber@mail.ru;
tel.: +7 (983) 158-08-14; ORCID: http://orcid.org/0000-0002-1854-8686).

86 AHanu3 pucka 310poBbo. 2022. Ne 2



Pa3paboTka HOBOI KOHIIEIIIINY OLIEHKH HAMIPSHKEHHOCTH TPY/Ia MMAJIOTOB TPaKIAaHCKON aBHALINU

References

1. Bukhtiyarov 1.V., Zibarev E.V., Kuryerov N.N., Immel O.V. Sanitary and hygienic assessment of working conditions
of civil aviation pilots. Gigiena i sanitariya, 2021, vol. 100, no. 10, pp. 1084-1094. DOI: 10.47470/0016-9900-2021-100-10-
1084-1094 (in Russian).

2. Zibarev E.V., Bukhtiyarov 1.V, Valtseva E.A., Tokarev A.V. Assessment of labor intensity indicators and factors af-
fecting fatigue in civil aviation pilots based on the results of the questionnaire. Meditsina truda i promyshlennaya ekologiya,
2021, vol. 61, no. 6, pp. 356-364. DOI: 10.31089/1026-9428-2021-61-6-356-364 (in Russian).

3. Investigations. The Interstate Aviation Committee (IAC). Available at: https://mak-iac.org/en/rassledovaniya/ (13.03.2022).

4. Kukushkin Yu.A., Ponomarenko A.V., Tsigin Yu.P., Stramnov S.B. Rezervy vnimaniya letchika kak otsenka protsessa
podgotovki na aviatsionnom trenazhere [The pilot's attention reserves as an assessment of the training process on an aviation
simulator]. Chelovecheskii faktor: problemy psikhologii i ergonomiki, 2007, vol. 38, no. 1-1, pp. 59—64 (in Russian).

5. Vaisman A.L Fiziologicheskaya kharakteristika nervno-emotsional'nogo napryazheniya voditelei vo vremya upravleniya
avtomobilem [Nervous-emotional stress of drivers while driving]. Gigiena i sanitariya, 1975, no. 6, pp. 13—16 (in Russian).

6. Denisov E.I., Prokopenko L.V., Eryomin A.L., Kourierov N.N., Bodiakin V.I., Stepanian I.V. Information as a physi-
cal factor: problems of measurements, hygienic evaluation and IT-automation. Meditsina truda i promyshlennaya ekologiya,
2014, no. 1, pp. 36-43 (in Russian).

7. Denisov E.I, Eryomin A.L. Information, health, innovations: hygienic aspects. Vestnik RGMU, 2013, no. 5-6,
pp. 114-118 (in Russian).

8. Denisov E.I., Eryomin A.L., Stepanian .V., Bodyakin V.I. Issues of measurement and estimation of information load
at intellectual labour. Neirokomp'yutery: razrabotka, primenenie, 2013, no. 10, pp. 054—062 (in Russian).

9. Bukhtiyarov I.V., Denisov E.I., Eryomin A.L. Bases of information hygiene: concepts and problems of innovations.
Gigiena i sanitariya, 2014, vol. 93, no. 4, pp. 5-9 (in Russian).

10. Zuev A.V., Fedotova L.V. Informational overstrain as a factor of occupational risk. Bezopasnost' i okhrana truda,
2015, no. 2, pp. 50-53 (in Russian).

11. Powell D., Spencer M.B., Holland D., Petrie K.J. Fatigue in Two-Pilot Operations: Implications for Flight and Duty
Time Limitations. Aviat. Space Environ. Med., 2008, vol. 79, no. 11, pp. 1047-1050. DOI: 10.3357/ASEM.2362.2008

12. Surina E.I. Razrabotka i vnedrenie sistemy upravleniya riskami, svyazannymi s utomleniem: doklad-prezentatsiya
vedushchego eksperta po bezopasnosti poletov i chelovecheskomu faktoru, chlena rabochei gruppy IATA po FRMS [Develop-
ment and implementation of a fatigue-related risk management system: report-presentation of a leading expert on flight safety
and the human factor, a member of the IATA FRMS working group]. Volga-Dnepr Group. Available at: https://avam-
avia.ru/wp-content/uploads/2020/02/41-surina-ei.pdf (14.02.2022) (in Russian).

13. Pilot Fatigue Barometer. European Pilots Association AISBL. Available at: https://www.eurocockpit.be/sites/
default/files/eca_barometer on_pilot fatigue 12 1107 f.pdf (15.04.2022).

14. Honn K.A., Satterfield B.C., McCauley P., Caldwell J.L., van Dongen H.P. Fatiguing effect of multiple take-offs and
landings in regional airline operations. Accid. Anal. Prev.,2016, vol. 86, pp. 199-208. DOI: 10.1016/j.aap.2015.10.005

15. Olaganathan R., Holt T.B., Luedtke J., Bowen B.D. Fatigue and Its Management in the Aviation Industry, with Spe-
cial Reference to Pilots. JATE, 2021, vol. 10, no. 1, pp. 45-57. DOI: 10.7771/2159-6670.1208

16. Dembe A.E., Erickson J.B., Delbos R.G., Banks S.M. The impact of overtime and long work hours on occupational
injuries and illnesses: new evidence from the United States. Occup. Environ. Med., 2005, vol. 62, no. 9, pp. 588-597. DOI:
10.1136/0em.2004.016667

17. Kandor L.S. Fiziologicheskaya stoimost' deyatelnosti. Tyazhest' i napryazhennost' truda [Physiological cost of activ-
ity. The severity and intensity of labor]. Fiziologiya trudovoi deyatel’nosti. In: V.I. Medvedev ed. Saint Petersburg, Nauka, 1993,
pp. 107-152 (in Russian).

18. Bodrov V.A. O probleme utomleniya letnogo sostava [On the problem of flight crew fatigue]. Voenno-meditsinskii
zhurnal, 1986, no. 5, pp. 40—43 (in Russian).

19. Tomei F., Baccolo T.P., Tomao E., Palmi S., Rosati M.V. Chronic venous disorders and occupation. Am. J. Ind. Med.,
1999, vol. 36, no. 6, pp. 653—665. DOI: 10.1002/(sici)1097-0274(199912)36:6<653::aid-ajim8>3.0.co;2-p

20. Sechko A.V. Burnout in the stress system of aviation professionals. Sovremennaya zarubezhnaya psikhologiya, 2021,
vol. 10, no. 1, pp. 102-110. DOT: 10.17759/jmfp.2021100110 (in Russian).

Zibarev E.V., Bukhtiyarov LV., Kravchenko O.K., Astanin P.A. Development of a new concept for assessing work intensity
of civil aviation pilots. Health Risk Analysis, 2022, no. 2, pp. 73-87. DOI: 10.21668/health.risk/2022.2.07.eng

[Tonyuena: 11.05.2022
Opobpena: 27.05.2022
[Ipunsara x mybauxanuu: 21.06.2022

ISSN (Print) 2308-1155 ISSN (Online) 2308-1163  ISSN (Eng-online) 2542-2308 87



