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Pyxasumnankos B.C., Aaxman O.A., IlTasxmeros C.0., CocepoBa A.M., boanenxosa ['M., Memakosa H.M., Aemenko f.A.,
XKypba O.M., Edumosa H.B., Karamarosa E.B., Kypaesa 1.B., ITankos B.A., Yepnsix F0.11.

Hrorm ¢yHAAMEeHTAABHBIX HCCAeAOBaHHA BocTouHo-CHOMPCKOro MHCTHTYTa MEAHKO-
9KOAOTHYECKHX HCCAEAOBAHHIT IO OCHOBHBIM MPOOAEMaM MEAHITHHBI TPYAQ H 9KOAOTHH YeAOBEKA
(x 60-aeTHIO MHCTHTYTA

OI'BHY «Bocrouno-CrOHpCcKuil HHCTHTYT MEAUKO-9KOAOTHYECKHX HCCAEAOBAHHIT>, 12A MKp, 3, . AHrapck, Poccus, 665827

Pererne coBpeMeHHBIX IPOOAEM MEAULIMHBI TPYAQ U 9KOAOTHH Y€AOBEKA He TOABKO AQeT BO3BMOYXKHOCTb PeaAH3ALIHH MEPOIIPH-
SITUH, HATIPABACHHBIX Ha yKpeIIAeHHe 3A0POBbsI PAOOTAIONINX, HO K OIIpeAeAsieT OyAyIiee Ka4eCTBO KU3HU HACEACHHSI CTPAHbL.
BrimosHeHre $pyHAAMEHTAABHBIX HCCACAOBAHHI, OPHEHTHPOBAHHBIX HA H3yYeHHe [TATOreHe3a BEAYIIHX MPOQeCcCHOHAABHBIX
M 9KOAOTHYECKH 06YCAOBACHHBIX 3200A€BAHNUI, 1 Pa3PabOTKa HAYYHO-IPAKTHYECKUX MEPOIIPHSATHI 10 COBEPIIEHCTBOBAHMUIO
METOAOB UX AMATHOCTHKH, A€YEHHS U NPOPHUAAKTHKU OCTAIOTCS OCHOBHBIMU B AESTEABHOCTH MHCTUTYTA U OTBEYAIOT LIPHO-
PUTETHBIM HAIIPABACHUSM CTPATErMH HAYYHO-TEXHOAOTHYECKOTO Pa3BUTHs CTPAHbI U KAIOUEBBIM 3apadaM Ykasa IIpesupenta
PO or 07.05.2018 1.

ITpeacTaBAeHHBIE B 0030pe Pe3YABTATHI AAMTEABHBIX UCCAEAOBAHUI MHCTHTYTA IO M3YYEHUIO BAUSHHS PSAQ TOKCHKAHTOB
(pTyTh, CBUHEL, BHHMAXAOPUA U KOMIAGKCA TOKCHYECKHMX HeHpOTPONHBIX BelleCTs, 06pa30BaBIIMXCs IPU MOXAPax) MO~
3BOAMAH BIIepBble Pa3paboTaTh HAYYHO-METOAMYECKHE OCHOBBI MOACAUPOBAHMS TOKCHYECKUX dHIjeparomarTuil. MsydeHst
0cobeHHOCTH pOPMUPOBAHUS HAPYLIEHHUI OHOIAEKTPHYECKOM AKTHBHOCTH TOAOBHOIO MO3IQ, BBISIBACHBI HAPYIIEHHS MeTa-
6OAMYeCKOr0 X MHOT€HHOTO MEXaHU3MOB PETYASILIUHU LjepeOPaAbHOIO KPOBOTOKA M 9AACTHKO-TOHUYECKHX CBOVCTB apTepHIL.
VccaepoBaHHS TO3BOAKAH Pa3pabOTaTh KAACCHPHKAIINIO HHTOKCHKALIMI KOMIIAEKCOM HEeAPOTPOIIHBIX TOKCHYECKUX BeIeCTB,
MeTOADBI IPOTHO3UPOBAHHMS HX Pa3BUTUSL. IIpeAcTaBAeHO 06OCHOBAHIE BO3MOXKHOCTH GOPMUPOBAHIS Y AUL] C XPOHUYECKOH
PTYTHO HHTOKCHKALMEl CAMOCTOSTEABHOTO IIPO(eCCHOHAABHOTO 3200AeBaHIsI — OdTaabMoMepKyprasusma. O6ocHOBaHa
KOHIIETIIHs Ay TOUMMYHOBOCIIAAUTEABHOTO IPOTPEAMEHTHOTO TeUeHUs IPO(eCCHOHAABPHOM TOKCHIECKON 9HIIeparOTIaTUH.
BrrepBblie yCTaHOBAEHO, YTO HAHOYACTHIIBI CepeOpa HHKAIICYAUPOBAHHbIE B IPUPOAHYIO [IOAUMEPHYIO MAaTPHLy — apabuHO-
FAAAQKTaH — CIIOCOOHBI IPOHUKATD Yepe3 reMaTodHIepaAUTHIECKHI Oapbep U AAMTEABHO COXPAHSTHCS B HEPBHOM TKaHH,
BBI3BIBASI IPOrpeccHpyoImye MOP$OPYHKIMOHAAbHbIE HAPYIIEHISI KAETOYHON U BHYTPHKAETOYHOM ee opranusaunuu. O6o-
CHOBaHA HeOOXOAMMOCTb B pa3paboTKe HOBBIX METOAOAOTMYECKHX IIOAXOAOB K OLleHKe HaHOOe3omacHocTH. Pazpaborana akc-
IIepYMEHTAAbHAS] MOAGAD OLIEHKU HeHPOTOKCHYECKHX CBOMCTB HAHOKOMITO3HTOB.

ITpu usyveHNU BAUSHUS BUOPALMK HA OPraHU3M YCTaHOBAEHO, YTO y IALUEHTOB C BUOPALIMOHHOM 6OAE3HBIO B IIOCTKOH-
TakTHOM nepuope (ocae mpexpamenus paboTsl ¢ BAGPOMHCTPYMEHTOM) AAUTEABHO COXPAHSIOTCS paHee cOpMHUPOBAHHbIE
OYaru MaTOAOTHYEeCKON aKTUBHOCTU U U3MEHEHMs OHO2AeKTPUIECKOH AKTHBHOCTH C MEXIIOAYIIAPHON aCHMMeTpHel. YcTa-
HOBAEHBI 00IHe 3aKOHOMEPHOCTH U3MEHEHHH B [IeHTPAABHBIX apPpepPeHTHBIX IPOBOASIINX CTPYKTYPax U IepupepuIecKux
HepBax, 06yCAOBACHHbIE HEMPOXUMITYECKUMU CABUTAME B OLIPEACACHHbIX CIIE[HAAUSHPOBAHHBIX CTPYKTYPaX HEPBHOM TKAHM.
ITpeacTaBACHBI MATEPHAADBI O BAMSHUM IIPOMBIIIACHHBIX BBIOPOCOB Ha 3a00AeBaeMOCTb AeTCKOTO HaceAeHus. [Tpu usydeHun
OTBETHBIX AAANTHUBHBIX PEaKIUi OPTaHH3MA Ha UMMYHOTPOIIHOE XPOHIYECKOe BO3ACHCTBUE BBIIBACHA ITAITHOCTD H3MEHEHHS
[OKa3aTeAell UMMYHHTETA.
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The solution of modern problems of occupational health and human ecology not only gives the possibility of imple-
mentating measures aimed at improving the health of workers, but also determines the future quality of life of the
population. Implementation of basic research focused on the study of the pathogenesis of leading occupational and
environmentally related diseases, and the development of scientific and practical measures to improve methods of di-
agnosis, treatment and prevention remain the main activities of the Institute and meet the priorities of the strategy of
scientific and technological development of the country and the key objectives of Decree of the President of the Rus-
sian Federation from May 7, 2018.

The results of long-term studies of the Institute on the influence of a number of toxicants (mercury, lead, vinyl chloride and
a complex of toxic neurotropic substances formed in fires) allowed for the first time to develop scientific and methodologi-
cal bases for modeling toxic encephalopathy. The features of the formation of violations of bioelectric activity of the brain,
revealed violations of metabolic and myogenic mechanisms of regulation of cerebral blood flow and elastic-tonic properties
of arteries. Studies have allowed to develop a classification of intoxication complex neurotropic toxic substances, methods of
predicting their development. Presents a study of possibility of formation in persons with chronic mercury intoxication as an
independent professional disease — ophthalmoergonomics. Proved the concept of autoimmunological progressive course
occupational toxic encephalopathy. For the first time it was established that silver nanoparticles encapsulated in a natural
polymer matrix — arabinogalactan — can penetrate the blood-brain barrier and persist for a long time in the nervous tis-
sue, causing progressive morphological and functional disorders of its cellular and intracellular organization. The necessity to
develop new methodological approaches to the assessment of safety. An experimental model for the evaluation of neurotoxic
properties of nanocomposites has been developed.

When studying the effect of vibration on the body, it was found that in patients with vibration disease in the post-contact
period (after the termination of work with a vibration tool), previously formed foci of pathological activity and changes in
bioelectric activity with interhemispheric asymmetry persist for a long time. The General regularities of changes in the Cen-
tral afferent conductive structures and peripheral nerves caused by neurochemical shifts in certain specialized structures of
the nervous tissue were established. The article presents materials on the impact of industrial emissions on the morbidity of
children. When studying the response of the adaptive reactions of the organism to the immune chronic exposure revealed
the gradual changes in the indices of immunity.
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Opranusosansbi 1o pemenuo Cosera MunHCTpOB B
1960 r. HVIN ruruens: Tpyaa i mpodsaboaeBanuit Munsppa-
Ba PCOCP ocraercs eAMHCTBEHHBIM IIPOQHABHBIM HAYYHBIM
yUpexAeHHeM, PellaloliM aKTyaAbHbIe BOIPOCH MEAMIIHHDI
TPYAQ 1 9KOAOTMH YeAOBeKa Ha 0OMHUPHOM IpocTpaHcTse Boc-
tounoit Cubupu, Asuarckoro Cesepa u Aaasrero Bocroxa.
B 1987 r. uHCTUTYT BoOlIeA B COCTaB Cn6npc1<oro OTAEAEHUA
Axapemun mepunuackux Hayk CCCP, ompeaeArs TeM caMbIM
HOBbIE HATIPaBAEHHS HCCACAOBAHMH.

basosrie HanpaBaeHNs QYHAAMEHTAABHBIX HCCAEAOBAHMIT
MHCTUTYTA KACAIOTCA U3y4eHUs 3aKOHOMEPHOCTeH U MeXa-
HM3MOB BAHSHHUS OKPY’KAIOIei ¥ IIPOU3BOACTBEHHOH CPeABl,
YCAOBHIA )KH3HEACATEADHOCTH Ha 3A0POBbe 1 Ka4eCTBO XU3HU
HaceAeHHS C LIeAbI0 COBEePIIeHCTBOBAHMUS METOAOAOTHH HCCA®-
AOBaHHI, COXPaHEHHUS M YKPEIIACHHS 3A0POBbSL.

Emre opAHMM aKTyaAbHBIM HAIpaBAEHMEM, IIPEAYCMOTpeH-
HBIM CTpaTeruei Hay4HO-T€XHOAOTHYeckoro pasputus PO,
BKAIOYAIOIIeH Iepexo K MepCOHAAU3MPOBAHHON MeAHIIHE,
ABASETCS U3yYeHNe MOAEKYASPHO-KACTOYHbIX, CUCTEMHBIX 1
M@XXCHCTEMHBIX MEXaHU3MOB BOCIIPHUMYHBOCTH 1 YCTONIHBO-
CTH OPTaHU3MA YeAOBEKa K BO3ACHCTBHIO TOBPEXAAIOMIUX (aK-
TOPOB BHEIIHE CPeABl: Pa3pabOTKa TeXHOAOTHI 9KO- 1 6HO-
MOHUTOPHHTA, AHArHOCTHKH, Ae4eHHS U POYHAAKTHKU 3KOAO-
rUYecKd 00yCAOBACHHDIX i IIPOeCCHOHAABHBIX 3200A€BAHHIL.

Bompocsl, cBsa3anHHbIe ¢ M3yYeHHEM ITATOreHe3a mpodec-
CHOHAABHBIX U MPOU3BOACTBEHHO 00YCAOBAGHHBIX 3a60A€Ba-

HILI1, BhISIBAGHIE OCODEHHOCTEH KAMHITYECKHX [P OSIBACHHI IIPH
BO3AEHCTBHU (PaKTOPOB IPOM3BOACTBEHHOM CPEABI OCTAIOTCSA
TAABEHCTBYIONIMH B ACSATABHOCTH HHCTUTYTA. IIpoBeseHHbIiH
ITUKA HCCAGAOBAHMI II0 U3YYEeHHUIO BAMSHIA PSAA TOKCUKAHTOB
(pTyTD, CBUHeL, BUHMAXAOPHA U KOMIIAEKC TOKCHUECKHX Heil-
POTPOIHDIX BeljecTB, 06pasyIoIMKXCs IPH MOKape) TO3BOAUA
BIIepBBIe Pa3pabOTaTh HAYIHO-METOANYECKIE OCHOBBI MOACAH-
POBaHMUS TOKCHYECKHX 3HITe)aAONaTHil KaK B PeaAbHOM BpeMe-
HH, TaK M, YTO YPe3BHYANHO BAXKHO, B IOCTKOHTAKTHOM IIepH-
OA€ MHTOKCHKaIMH. VlccAeAOBaHHS IO3BOAMAM BIIEPBBIE AATH
MOPpOPYHKIIHOHAABHYIO XapaKTePHCTHKY HEPBHOM TKaHM T0-
AOBHOTO MO3ra OeABIX KPBIC IIPH BO3AEHCTBUH HeHPOTOKCHKAH-
TOB, YCTAHOBUTb XapaKTep U BBIPAXXEHHOCTD ee CTPYKTYPHOMH
PpeOopraHM3aIuy, U3yIUTh CyTh YABTPACTPYKTYPHBIX Hapylie-
Huit HeHPOHOB M KACTOK aCTpOrAuH. IoAydyeHsl KoAnyecTBeH-
Hble TTOKA3aTeAU AUCTPOPUYECKUX H3MEHEHHH M COAePKAHMSA
Helfpocrenuduieckux 6eAKoB B HePBHBIX KaeTKax. Hayuso
060CHOBAHBI KPUTEPHAABHbIE TTOKA3aTEAN BEPHPHUKAIINU IKC-
ePUMEHTAaABHOM PTYTHOM dHLedasonatu [1,2].
Pa3paboTaHbl METOAOAOTHYECKIE OCHOBBI IPOTHO3MPOBA-
HUS TIePCOHAABHOTO PUCKA PA3BUTHS TPaHCIeHePAITMOHHBIX
3¢ }eKTOB TOKCHKAHTOB IIyTeM CO3AAHHUS OPUTHHAABHBIX TeX-
HOAOTHI 3KCIIEPUMEHTAABHOTO MOAEAHPOBAHMS HHTOKCHKA-
1Mt HA OPraHM3Me XXMBOTHBIX C HACACACTBEHHDBIM XUMUIECKUM
HAH THIOKCHYECKHM I'PY30M, TI03BOAMBIINE OLIEHHTb BKAAA
OTATOLIeHHOH HHAUBHAYAAbHON HACAGACTBEHHOCTH. JKCIIepH-
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MEHTAABHO BBISIBACHBI OTAAACHHbIE OGHOAOTHYEeCKHe 3 PeKTHI
BO3AEHCTBHSA IIPOU3BOACTBEHHBIX HEHPOTOKCHYHBIX GaKTOPOB
Ha IIpOIIeCcChl TOCTHATaAbHOTO passuTus noromcrsa Fl, F2 no-
KOAEHHI OeABIX KPBIC, XAPAKTEPH3YIOL[eCs] OTCTABAHUEM Pas3-
BUTHS CEHCOPHO-ABUTATEABHBIX PEaKITUil B IIePBbIe AHH XKH3HU
1 OPUEHTHPOBOYHO-UCCACAOBATEAbCKOTO TIOBEACHHS, ITOBBIIIIe-
HUEM TPeBOXXHOCTH U H3MEHEeHNeM IIPOBOAUMOCTH B HEPBHO-
MBIIIEYHOM aIllapaTe 3aAHUX KOHEYHOCTEH Y IOAOBO3PEABIX
0cobeit, a TaloKe HAPYIIEHHEM AUIIHAHOTO 0OMEHa, CepAedHO-
ro PUTMA M BHYTPHKEAYAOUKOBOM IPOBOAMMOCTH. Briepsrie
ycranoBAeHo Haandre AHK-moBpexaenuit B HepBHBIX KACTKAX
JKMBOTHBIX, 4TO CBUAETEABCTBYET 00 3¢ peKTaX reHOTOKCHIHO-
CTH BO «BTOPHYHbBIX>» COMATHYECKHX TKAHAX, IlepeAaBaeMbIX
B FI, F2 noxoAeHHUsIX 6eABIX KPBIC, IIOAYIEHHBIX OT CAMIIOB C
MHTOKCUKALUeN aljeTaToM CBMHIA ¥ BAHMAXAOPHAOM [3-6].

IToaygenHbIe pe3yAbTAaTHI SKCIIEPHMEHTAABHBIX HCCAEAO-
BaHMI U pa3pabOTaHHbIE CII0COOBI AMATHOCTHKY TOKCHIECKHX
aHIjepaAOTIATHII TO3BOAMAM CAEAATH CYIIeCTBEHHDI BKAAA B
00AACTb HCCAEAOBAHIS OTAAACHHBIX IIOCAGACTBHI y paboTa-
IOIIUX, TTOABEPTAIONUXCS XPOHHYECKOMY BO3ACHCTBHIO Hell-
POTOKCHKAaHTOB (pPaGOTHHUKY XUMHYECKHX NPEAIPHATHI, I10-
KapHBIE U AP.). YAQAOCH H3Y4HTh 0COGEHHOCTH YOPMUPOBa-
HIISL HAPYIIEHHH 0MO3AeKTPHIECKOM AKTHBHOCTH FOAOBHOTO
MO3ra B KOMIIAEKCE H3MeHEHHII [iepebpaAbHOM reMOAMHAMUKH
¥ HeMPOIICHXOAOTHYECKUX CTATYCOB PAOOTAIONIVX; BbLIBACHBI
HapyLIeHHs. HOPMAaAbHOM opranusanuu JOI' M IpaBHABHOTO
TONMYEeCKOTO PACIIPeAEACHUs] OCHOBHBIX PUTMOB, 4TO 00Y-
CAOBAMBaeT (pOPMHUPOBAHUE ITATOAOTHYECKOTO OYara PasAMd-
HOM AoKaausanuu. IloaydeHs! HOBbIE AaHHBIE, KacAIOIHeCcs
HapYIIeHHs MeTa00AMYeCKOr0 i MHOTEHHOIO MeXaHH3MOB
PeryASIIHH I[lepedPaAbHOTO KPOBOTOKA, IAACTUKO-TOHUIECKHIX
CBOJCTB apTepHil, OTPeACASIONINX YXyAIIEHHe PeaKTUBHOCTH
COCYAOB MO3I'a i CIIOCOOCTBYIOLIUX YCYTYOACHHIO TOKCHIECKON
sHIIepAAOTIATHH.

MarepHaAbl HCCAGAOBAHMI ITO3BOAMAH BIIepBbIe Pa3pa-
60TaTh KAACCHHUKALIMIO HHTOKCHKAIINN KOMIIAEKCOM HeHpo-
TPOIIHBIX TOKCHYECKHX BEIIeCTB, METOABI IIPOTHO3HPOBAHHS ee
Pa3BHUTHS, 2 TAKOKE HOBBIE CIIOCOOBI AMATHOCTUKY HAPYIIEHHIT
PeaKTHBHOCTH COCYAOB MO3Ia, CIIOCOOCTBYIOIIUX IIPOrpecc-
POBAHHIO TOKCHYeCKOi oHLeparonarun [7-10].

B pesyabTaTe MHOTOAETHElH pabOTHI AOKA3aHO, UTO, HAPS-
AY C BBIPaXXKeHHBIMU KOTHUTHBHBIMU HAPYIICHMSMH IPH Hei-
POMHTOKCHKALIUAX, IPOM3BOACTBEHHO-06yCcAOBACHHOI (0CO-
GEHHO AASL CAYYaeB C PTYTHOI HHTOKCHKAIMel) aTOAOTHel
SBASIOTCS: apTepHaAbHas THIIEPTOHMS, HMEION[ask TEHACHIHIO
K IPOrPeCcCHPOBAHMUIO; HIIeMHIeCcKasi 60AE3HD CEPALIQ; caxap-
HBIIT AMA0€T; ITOPasKeHHsI IUTOBUAHOM XKeAe3bl; aTpOQHs 3pH-
TEAbHDIX HEPBOB U IICOPHUa3, IIOKa3aTeAN KOTOPBIX AOCTOBEPHO
TPEeBbIIAOT O6IIENONMyASHOHHble 3Hadenus [ 11].

YrAyOAeHHBIE MCCAEAOBAHHS XPOHHYECKOTO M IIOCTKOH-
TAKTHOTO AEHCTBUS PTYTH Ha OPTAHU3M IIO3BOAHAH 000-
CHOBAaTh BO3MOXHOCTb GOPMUPOBAHHUS Y MAIJEHTOB TaKOTO
CHMIITOMOKOMIIAEKCA, KaK OQTarbMOMepKypHasusM. Hayge-
HBI H3MEHeHHs CTPYKTYPHO-QYHKIIMOHAABHBIX TTOKa3aTeAel
3PUTEAPHOM CUCTEMBI B 3aBUCHMOCTH OT CTaAUM XPOHHYIECKOH
PTYTHOM MHTOKCHKAIIME, Pa3pabOTaHbl KAACCHPHUKAI[IOHHbBIE
IIPU3HAKY CTAAMH MOPaXKeHHS 3PUTEAbHOM CHUCTeMbl. Pe3yAn-
TaThl HCCACAOBAHHI AAIOT OCHOBAHHE CYUTATh OPTaAbMOMeEp-
KYPUAAU3M CAMOCTOSITEABHBIM IIPOECCHOHAABHBIM 3a00Ae-
Baruem [12,13].

ITpo6aeMa IpOU3BOACTBEHHO-00YCAOBAEHHBIX 3a00A€Ba-
HUH, KOTOpbIE COIPOBOXAAIOT IPOPeCCHOHAABHYIO TATOAO-
THIO MAM GOPMHUPYIOTCS B YCAOBHAX TPYAOBOM ACATEABHOCTH
U CyIeCTBEHHO MPEeBbIIAIOT MOKA3aTeAH B COIIOCTABHMBIX
rpyIIax, 0CTaeTcs BeCbMa aKTYaAbHOM Kak B IIAAaHE AOKa-
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3aTeABHOM, TaK M IIePCOHAAUBUPOBAHHON MEAUIMHBL BbI-
IIOAHEHHBbIE B 9TOM HaIlPaBACHHHU HCCACAOBAHMUS IIO3BOAUAH
AOKAa3aTb HaAMYMe IPUYMHHO-CACACTBEHHBIX CBA3EH MEeXAY
U3MeHEeHUSAMH YPOBHA HeHpOMeAUaTopoB, HelpoTpodu-
4ecKHX GaKTOpOB U IPOrpecCHPOBAHUEM IIATOAOTHYECKO-
ro Ipolecca B HePBHO-IICUXMYECKOH cpepe OT HaYaAbHBIX
IPOSIBACHUI A0 IPO(EeCCHOHAABHBIX 3a00AEBAHUI; AOKa-
3aHa 3TAIHOCTb BOBACUEHHS B IATOAOTHYECKUH IIpoIjecc
HapyIIeHHUi B OCHOBHBIX 3BeHbSAX 0EAKOBOTO, AUIIMAHOTO,
HeHpOXHMUYEeCKHX 0OMEHOB ¢ 060CHOBAHHEM HX IIaTOre-
HETUYeCKOW 3HAYMMOCTH.

YcTaHOBAEHO, UTO BHE 3aBUCHMOCTH OT BHAQ TOKCHYECKO-
IO aTeHTa OCAEAOBATEABHOCTD HAPYIIEHUH XOACTePHHOBOTO
00MeHa IIPOaTEpPOreHHOro XapakTepa y pabOTAOMUX UMEET
0011y!0 3aKOHOMEPHOCTH: Ha [IePBOHAYAABHOM JTalle IIPO-
HCXOAUT CHIDKEHHE XOAeCTePUHA AHIIONPOTEHAOB BBICOKOH
IAOTHOCTH H IOBBIIIEHHE HHAEKCA aTepPOTeHHOCTH; IPH yBe-
AMYEHHUH CTaXa PabOThI COAEPIKaHKe OOLIEro XOAeCTepHHA I
XOAeCTepHHA AUTIONIPOTEUAOB HU3KOH ITAOTHOCTH BO3PaCTaeT,
YTO MOXKET CAYXKHTb AOKa3aTeAbCTBOM IIPOM3BOACTBEHHON 06-
YCAOBAEHHOCTH IIPOATepOreHHbIX HapyIIeHH y paboTaromux
B KOHTaKTe C HefpoToKcukaHTamu [ 14,15].

O60cHOBaHa KOHLENHS Ay TOUMMYHOBOCIAAUTEABHOTO
IPOTPEAHEHTHOTO TedeHHs NPOPeCCHOHAABHOM TOKCHIECKOH
aHIlepaAOIIATHH, ABASIOMEHCA MAPKEPOM IIPOTPECCUPYIONIero
HOpPaXXeHHs TOAOBHOTO MO3Ta. YCTaHOBAEHO, YTO UYpe3MepHas
aKTHBAIMS MaKpoQaroB ¥ MOHOIUTOB B TIAA3Me M MEXTKaHe-
BOH XKUAKOCTH IIPH BO3ACHCTBUH HeHPOTOKCUKAHTOB ABASIETCS
HMHAYKTOPOM CHHTE3a IIPOBOCIIAAUTEABHBIX IIUTOKUHOB, KOTO-
Pbl€, B CBOIO O49€peAb, B 3HAYMTEABHON CTeIIeHH 00yCAOBAUBA-
0T IIPOAYKIHIO QHTHTEA K CIIeIJHaAU3HPOBAHHBIM CTPYKTypaM
HepBHOH TKaHH, ONPEACASIONINX B IIOCACAYIOIEM TSKeCTb
HOpaXXeHHs ¥ NPOTPEANeHTHOE TeueHHe TPOodeCCHOHAABHBIX
HeMPOUHTOKCUKALIMI.

ITpuopuTeTHBIME SABASIOTCS MCCAGAOBAHUS B3AaNMOCBA3H
MeXAy KOHIIeHTpalliell Hef[pOTOKCHKAHTOB B OHOCybCTparax
U COCTOSIHMEM UMMYHOPEeaKTHBHOCTH OpPraHH3Ma paboTaio-
IIUX, B Pe3yAbTaTe KOTOPBIX PaspaboTaHbl HHHOBALIMOHHbIE
TEXHOAOTHH AOKAMHHMYECKOH AMArHOCTHKM HeHPOHHTOKCHU-
Kal[i BUHUAXAOPUAOM U CTeIleHH BBIPQKEHHOCTU PTYTHOH
uHTOKCHKanuu [ 16-19].

B pamxax u3ydeHus KOMIAEKCHOTO BO3AEHCTBUS TOKCH-
9eCKUX COEAMHEHUI Ha OPraHU3M pabOoTAIOIIUX YCTaHOBAe-
HO, 4TO y OBIBIIMX ITOKAPHBIX COAEP)KAHUE B OpraHU3Me
1,2,3,4,6,7,8-renTaxa0pAnOEH30AHOKCHHA, OAHOTO U3 BO3MOX-
HBIX HHAUKATOPOB 3KCIIO3MITMHU IIPOAYKTAMH IOPeHHUS, CHHU-
XKAETCA B 3aBHCHMOCTH OT BpeMeHH C MOMEHTA 3aBeplleHHs
pabors! o mpodeccun. ITO OTMEeYEHO Ha POHe CHIDKEHHUS CO-
AePKaHUsI OCHOBHBIX KAQCCOB AMOKCHHOB, 0OA€€e BRIPOKeHHOM
AASL IOAMXAOPHPOBaHHBIX AUOEH30-[-AMOKCHHOB. Pe3yabraTs
CBUAETEABCTBYIOT O TOM, YTO AAS IIOXKAPHbIX XapaKTepHO 60-
Aee OBICTpOE HAKOIAEHHE IIOAUXAOPHPOBAHHBIX AOEH30AH-
OKCHHOB/ pypaHOB B IIepHOA AKTHBHOI pabOTHI U IAABHOE
CHIDKeHHe ypOBHeH Tocae ee 3apepmeHus. CAeAOBaTEABHO,
Hpo¢ecCHOHAAbHAS SKCIIO3ULHS ABASETCS H0Aee BECOMOT, 4eM
obmenomyasguonnas [20].

Taxoke peaAH30BaHO IPUMEHeHHe MeTA0OANIECKOTO TeCTa
C aHTHUIIUPUHOM AASL BBISIBAEHUSI 0OYCAOBAEHHbIX BO3AEHCTBH-
€M AMOKCHHOB U3MEHEHUM OKUCAUTEABHOrO MeTaboAM3Ma B
IIeYeHH IIOXAPHBIX. AAS TPYIIIIBI PaOOTAOIINX IIOKAPHBIX 110-
Ay4eHBI Pe3yAbTaThl, YKAa3bIBAIOIIUE Ha CBSI3b MEXAY COACPXKa-
HHeM B OpraHU3Me AUOKCHHOIIOAOOHBIX COEAMHEHHUI C HHAYK-
nueit CYP1A2, mOCKOABKY crielju$uKa TeKyIjei SKCIO3HUITUH
9THMM TOKCHUKAHTAMU OIIpeAeAsieT akTuBanuio Ah-pernernrop-
3aBUCHMOTO CUTHAABHOTO myTH [21].
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B paMkax reHeTHYeCKUX HCCAEAOBAHUI PAOOTHHUKOB IPO-
M3BOACTBA KAYCTHKA IIOABEPTIIIMXCA XPOHUYECKOMY BO3ACH-
CTBHIO [IapOB METAAAUYECKON PTYTH, GBIAU M3y4eHBI aCCOLUa-
ITUH HOAUMOPHBIX A0KycoB reHoB HSPAI ¢ popmupoBanuem
XpOHMYecKoit pTyTHO! nnToKcuKarmu (XPU). YeranosaeHo,
uto HocuTeabctBo CC-HSPAIA (+190G/C) u GG-HSPAIB
(+1267A/ G) TeHOTHIIOB M MX KOMOMHAIIMM UMEIOT BHICOKUM
IPOTHOCTHYECKUH PUCK PA3BUTHA XPOHUYECKOH PTYTHOM
MHTOKCHKAIMH. VlccAepOBaHMe TaIIAOTHIIOB IIOATBEPAHAO Ha-
AWYHe CHHepruyeckoro apdexra Mexay aoxycamu HSPAIB
(+1267A/G) u HSPA1A (+190G/C), 4T0 KOCBEHHO AOKa3bi-
BaeT reHeTHIeCKOe B3AUMOACHCTBHE H AOTIOAHSET Pe3yAbTAThI
aHaAM3a AAS TeHeTHUeCKUX MoaeAeit [22].

B HacTosImee BpeMs OTCYTCTBYeT eAMHBIN IIPOTOKOA HC-
CA€AOBAHMH TOKCHYHOCTH HAHOYACTHI] ¥ HAHOMATEPHAAOB, A
IIOAyYeHHBIE ITAPAAOKCAABHBIE PE3YABTATHI II0 00OCHOBAHHIO
OAMHAKOBBIX THTHEHHYECKUX HOPMATHUBOB AASL METAAAOB B Ha-
HO- 1 MaKpopopMe TPebOYIOT pa3paboTKH HOBBIX METOAOAO-
TUYECKUX OAXOAOB AASl OLIEHKH OIIACHOCTH HAHOIIPeIapaToB
AASL geAoBeKa. Pa3paboTKa TAKUX METOAOAOTHYECKUX IIOAXOAOB
K OLieHKe HAHO0€e30IIaCHOCTH C U3y4eHHeM PHCKa BO3ACHCTBU
Ha OpraHM3M AHarHOCTHYECKHUX U Ae4eOHBIX HAHOOHOKOMIIO-
3UTOB, IPEAHA3HAYEHHBIX AASL AAPECHOM AOCTABKH B OPTaHBI,
ABASIETCS IIepCIeKTUBHBIM HAIlpaBAGHHEM B MCCAEAOBAHHUAX
uHCTUTYTA. IToAydYeHbI HOBbIE AQHHBIE 00 OOILIMX 3aKOHOMEP-
HOCTSIX Pa3BUTHS IIATOAOTHYIECKOTO IIPOL[ecca B TKAHU FOAOB-
HOTO MO3ra 0eABIX KPBIC IIPU BO3AEHCTBHI HaHOKOMIIO3UTOB
cepebpa, BUCMYTa, XKeAe3a, FAAOAMHUSI, HHKAIICYAHPOBaHHBIX
B IPHPOAHYIO IIOAUMEPHYI0 MATPHUIly apabMHOraAaKTaHa.
BriepBble yCTaHOBAEHO, YTO HAHOYACTHUIBI cepebpa CIocob-
HbI IPOHHKATh Yepe3 remMaTooHIedasumdeckuit 6apvep (I'IB)
U AAMTEABHO COXPAHATLCA B HEPBHOH TKAaHH, BBI3BIBAS IIPH
3TOM Iporpeccupyomue Mop¢o-PpyHKIMOHAAbHbIE HapYyIle-
HMA KAGTOYHOH U BHYTPUKAETOYHOMN ee OPIaHM3AIMH C AKTHU-
BaIlMel Mmpoljecca aronTo3a HefpoOHOB U IOBLIIIEHHEM YPOB-
a1 nospexaennocty AHK, cBupeTeAbcTByIOmuM 0 HaAUdUH
a¢PpeKTa reHOTOKCUYHOCTH, YTO TOBOPUT O HEOOXOAMMOCTH
HOBBIX METOAOAOTHYECKUX IIOAXOAOB K OLieHKe 6e30IacHOCTH
HaHO6HOKOMITO3HUTOB [23].

ITpoBeaeHHbIE HCCAEAOBAHMS ITIO3BOASIOT BBICKA3aTh IIPEA-
HOAOKEHHE O TOM, YTO TOKCHYHOCTb HAHOCTPYKTYPHUPOBAHHBIX
IpeIapaToB HeAb3s OIleHHBATb, HCIIOAB3YS TOABKO METOABI
KAACCHYECKOM TOKCHKOAOTHH, TaK KaK METOAOAOTHSA H3ydeH s
OMOAOTHYECKHX CBOFCTB HAHOYACTHUL], OCHOBAHHAs Ha IPUHIIU-
IIaX OIIPeACACHHUS CTAHAAPTHBIX IIApaMeTPOB TOKCUKOMETPHH,
He Bceraa obecrednBaeT 6€30IaCHOCTb ITHX IIPENAPaTOB.
IIpu u3ydeHuy MHTEIpaAbHOM OTBETHOM peaKIMH OpTraHU3-
Ma 9KCIIepUMEHTAABHBIX )KUBOTHBIX Ha BBeACHHEe HaHOCepe-
6pa Ha MaTpuULje APaOMHOTAAAKTAHA C O3UIUI KAACCHYECKON
TOKCHKOAOTHH YCTAaHOBAGHO IOBBIIEHHE aKTUBHOCTH AHTH-
OKCHAQHTHOM CHCTEMBbI, OTCyTCTBHE M3MeHEeHH! HHTEeHCHUB-
HOCTH IIPOIIeCCOB NMEepPeKHCHOTO0 OKUCACHUS AMMHUAOB. [Ipu
U3y4YeHHHU CPeAHECMEePTEAbHOM A03bI HAHOKOMIIO3UT OTHECeH
IO IapaMeTpaM TOKCUKOMETPHHU K 4 MAAOOIIACHOMY KAACCY
BemecTB. OAHAKO Pe3yAbTATHI IPOBEACHHOTO MCCACAOBAHHSA
CBHAETEABCTBYIOT O HAAMYMH HEHPOTOKCHYECKUX 3P PeKTOB
HaHOYACTHI cepelpa, IPOSBASIOUIUXCS AQKe B HU3KHUX AO03aX
3a CyeT X CrocobHOCTH IpoHuKarsb Yepe3 ['DB. Bosnukaro-
IYe IpH 3TOM U3MeHeHHs KAeTOYHOM OpraHu3aljui HeHpOHOB
MOTYT A€XKaTh B OCHOBe pOPMHPOBAHMSA IIATOAOTHH HEPBHOM
CHCTEMBIL. B CBS3M ¢ BBHINIEM3AOXKEHHBIM OTHOCHUTH HaHOKOM-
IIO3UT cepebpa K MAAOONIACHBIM BEIeCTBAM LPEACTABASETCS
npexxAeBpeMeHHbIM. Pa3paboTaH aATOpPUTM 9KCIIEPUMEHTAAD-
HOH OIleHKM HeHPOTOKCHYECKHX CBOMCTB HAHOKOMIIO3HTOB,
HO3BOASIONIMI OLIEHHTb BBIPAXXEHHOCTD IIPOIIeCcca aronTo3a

B TKaHU FOAOBHOTO MO3ra Ha OCHOBAHMM AAHHBIX HMMYHOTH-
CTOXMMUYECKOTO AHAAH3A TIPO- 1 AHTHANONTOTHIECKUX 6EAKOB
(caaspase 3 u bcl-2 coorsercrenno) [23-27].

IMoAyunaa paabHeliIIee pa3BUTHE TEOPUs CEHCOPHOTO KOH-
$AMKTa, pa3BUBAIOIETOCS IPU BO3ASHCTBUM GUI3MYECKUX paK-
TOPOB Ha OPraHU3M PAGOTAIONIMNX, 000CHOBAHHAS U IIPEACTAB-
AeHHas paHee B Hay4Hbix Tpypax OTBHY BCIMOU [28,29].

IMocaeayroniue MCCAEAOBAHMS IIOKA3AAH, UTO Y IIAIIUEHTOB
¢ BubpanuonHoil 6oaesnbio (BB) oT BosaelicTBUA pOU3BOA-
CTBEHHOM AOKAABHOM BUODAIUM B MOCTKOHTAKTHOM IIepH-
oae (mocae mpexpameHnus paboTbl ¢ BAGPOMHCTPYMEHTOM)
COXPAHSIOTCS H3MEHEeHUs 0109AeKTPUYECKOH aKTHBHOCTH,
MEXIIOAYIIApHAs aCHMMeTPHs, CGOPMUPOBAHHbIE PaHee Oua-
T'H ATOAOTMYECKOH AKTHBHOCTU B TOAOBHOM MO3T€, ACMHEAH-
HU3HUPYION[He U3MeHeHHs NepudpepHIecKuX HePBOB He TOABKO
BEPXHHUX, HO M HIDKHUX KOHEUHOCTEH, 4TO CBUAETEAbCTBYET O
reHepaAN30BAHHbIX HAPYIIEHASAX MAKPOLMPKYASLMH (MAKpO-
AHTMIOTIATUH) U HAPYIIEHWAX GYHKIUOHAABHOTO COCTOSIHHS He-
crenMUIEcKHX CHCTEM MO3ra; HapacTaloT ICUXOAOTHYECKHe
IpobAeMBI C IIPe06AaAAHIEM TPEBOXHO-MHUTEABHBIX YePT
AMYHOCTH, HITOXOHAPHYECKAs COCPEAOTOUEHHOCTh Ha CBOEM
COMaTHYeCKOM 3A0POBbe, IPU3HAKH HEBPOTU3AIUH, HANPS-
xernrocTu [30,31].

BriepBbie ycTaHOBAEHDI 00IIIIe 3AKOHOMEPHOCTH ¥ 0COOEH-
HOCTH HAPyIIeHHH B IJeHTPAAbHBIX adpepeHTHBIX IPOBOAI-
IJUX CTPYKTYPaxX U HepudepuIeckux HepBax BO B3aUMOCBA3H
¢ AUCQYHKIel B MIMMYHHOJ CUCTeMe, CBUAETEAbCTBYIOIHE O
HeHPOXMMHUYECKUX H3MEHEHHUIX B OIIPEACACHHBIX CIIeITHAAN3H-
POBAHHBIX CTPYKTYPaX HepBHON TKAHU IIPH PA3AMYHOI CTe-
IIeHY BHIPOXXEHHOCTH ITATOAOTHYECKOTO IIPOIIeCcca OT BO3ACH-
cTBus pusHyeckux pakTopos (Bubpanmu u myma). [lokasaro
CHIDKEHHe ChIBOPOTOUHDIX KOHIIEHTPALHil GEAKOB TETAOBOIO
moxa 70 (BTI_H 70) y manueHToB ¢ BB, uTo MoxeT cBupeTeAD-
CTBOBATb O IPSMOM BO3AEICTBIM BUOpALUK Ha KaeTkH [32].

IToAyueHHbBIe pe3yABTATHI OBIAM MCIIOAb30BAHBI IIPH Ma-
TEMATHYeCKOM MOAEAMPOBAHHH HPOTHO3UPOBAHMSA PA3BUTU
BUOPALMOHHON HOAe3HH, ObecIeurBas epCOHAAN3HPOBAH-
HBII TIOAXOA B BONIPOCAX A€UEHHs M IPOPUAAKTHKY 3ab0Ae-
Banums [33-35].

BoAbmoe BHUMaHKe B MCCACAOBAHHMAX HHCTUTYTA YACAS-
AOCh M3Y4eHHIO IPO(EeCCHOHAABHBIX PHCKOB (HP; y pabort-
HHUKOB XHMIYECKOH MpOMBImAeHHOCTH Bocrounoit Cubupu,
B YACTHOCTH, B IIPOU3BOACTBAX IOAMBUHUAXAOPHAR, PTYTHOTO
9AEKTPOAU3A, SMXAOPIHAPHHA [36-38]. B HacTosmee Bpems,
B CBSI3U C OTHOCUTEABHO HU3KMMH YPOBHAMHY BO3ACHCTBHSA XH-
MHYeCKOTO $aKTOpa Ha MPOU3BOACTBE, CTAHOBUTCS BCE CAOXK-
Hee BBLABAATD er0 STHOAOTHYECKYIO POAb B popmupoBaruu [TP
paboTaromux. YIUTHIBAS 9TO, IPHU OLeHKe HeKaHIjepOreHHbIX
ITP B xMMHYeCKMX MIPOU3BOACTBAX IIPEAAOXKEH YCOBEpIIEeH-
CTBOBaHHbIA METOAMYECKHUI IIOAXOA, 3aKAIOYAOIIMACA B KOM-
IIAEKCHOM IPUMEeHEeHHHU PACYETOB CTAKEBBIX SKCIIO3UI[OHHBIX
XMMHYECKHX HATPY30K, KOANYECTBEHHON OLIEHKH PHCKOB OC-
HOBHBIX OOI[EIIATOAOTHYECKUX CHHAPOMOB, d TAkKe aHAAK3A
PEe3yABTATOB YTAYOACHHBIX MEAULIMHCKUX 0cMOTPOB [39].

OpHMM M3 BaXKHBIX HAyYHBIX HAIPAaBACHUH MHCTHTYTA
SIBASIETCSI TIOMCK  00OCHOBAHME BhICOKOUYBCTBUTEABHBIX XHU-
MHKO-aHAAUTHIECKHX CII0CO00B MACHTHPUKALIME TOKCHIHBIX
COEAMHEHHIT B OKPYXKAIOIIe CpeAe, POAYKTOB MX OHOTpPAHC-
dopmarmu (MeTab0ANTOB) B GHOAOTUYECKHX CYOCTPATaX AASL
OIJeHKH PHCKA HapyIIeHUI 3A0POBbS 1 OIIPEACACHHS BAAMAHBIX
6rnoMapkepos BospeiicTsus [40,41].

MHoOTOAETHHE MCCAGAOBAHHS [IO3BOAHAHN Pa3paboTaTh
MeTOAMYECKOe OfecIIeueH e KOHTPOAS COAEPYKAHMS XAOPOP-
raHMYECKUX COEAMHEHUH I UX MeTabOAMTOB B 6HOCy6CTpa-
TaxX 9KIOHMPOBAHHBIX paboTHNKOB. CO3AaHA HOBAS CHCTeMaA
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BBICOKOUYBCTBUTEABHBIX M CEACKTHBHBIX METOAHK OIIpeAeAe-
HMS BHHHAXAOPHAQ M 1,2-AUXAOpaTaHA (KPOBB) U UX MeTa-
GOAUTOB — THOAMYKCYCHON (TAYK) u MOHOXAOPYKCYCHOM
KHCAOTHI (MOYa) AAS OIIEHKH YPOBHS 9KCIIO3HLIMH, OHOMOHH-
TOPHHTA U PaspabOTKH MEPOIPHATHI AAS IIPEAYIIPEKACHHUS
HpOo(eCcCHOHAABHBIX 1 9KOAOTHYECKH 00YCAOBACHHBIX 3260-
AeBaHuit [42-44].

BrepBrie ycraHoBAeHa 3aBucuMOcTh akckperu TAYK ¢
MO40¥ y paboTHukoB npousBopcTsa IIBX or yposHeit axc-
MO3ULMU XAOPOPTaHUYECKUX COEAUHEHHUH, CTaXxa paboThl U
BpeMeHH IOCTKOHTAKTHOTO IEePHUOAQ, CBUACTEABCTBYIOIHE O
BO3MOXXHOCTH MCITOAb30BAHMS AAHHOTO IIOKa3aTEeAS B KAUeCTBe
6roMapKepa 9KCIO3HULIUY, OCOOEHHO IIPH OTHOCUTEABHO HU3-
KHX KOHIJeHTPaIuaxX TOKcHkanTa. Jxckpenusa TAYK ¢ mouoit y
PabOTHHUKOB yBeANdHBaeTCs Yepe3 12 4acoB II0cAe OKOHYAHUS
CMeHbI (nepeA HAYaAOM CAeAyIolet CMeHBI), 3TOT CPOK SBASI-
€TCsl OITHMAABHBIM AASI IIPOBEAEHHS GHOMOHHTOPHHIOBBIX
rccaepoBaHuit [45,46].

B HacTosmee BpeMs B CBA3M C aKTHBHBIM PA3BUTHEM Ha-
HOTEXHOAOTHI 0c000e 3HaueHHe IIPUOOPETAIOT IPOOAEMB,
CBA3aHHbIE C OLIEHKOM OIACHOCTH BO3AEHCTBHA HaHOpa3Mep-
HBIX 29PO30AbHbIX YaCTHI] HA COCTOSIHHE 3A0POBbsI PAGOTHHKOB
IPOMBIIIACHHBIX IpeAnpuaTuil. [TpoBeAeHHBIME HCCACAOBAHH-
SIMH YCTaHOBA€HO, YTO IIBIAb B BO3AYXe pabodeil 30HbI AAIOMU-
HHEBOTO IIPOM3BOACTBA IIPEACTABASIET COO0I HEOAHOPOAHYIO
CMech BeleCTB PA3AUYHON XMMUYECKON IIPUPOABI B BUAE OT-
AEABHBIX HAM COOPAHHBIX B arAOMEPAThI IIBIAMHOK C IPUAHII-
IIMMHU K HAM YacTHIJAMU HAHOAMCIIEPCHOTO pa3Mepa, CoAep-
XamUMU QTOP, YTACPOA, AAIOMUHUM, HATPHH, a TakKe XPOM,
HUKeAb, Oepraanit. Boaee 50% IIBIAEBBIX YACTHI] IPEACTABASIIOT
HaHOPa3MePHYI0 GpPAKIHIO A0 1 MKM, UMEIOT GOABIIYIO yAEAD-
HYIO TIOBEPXHOCTb U HaHOOABIIYIO OIIACHOCTH B pOPMHpOBa-
HUM TTATOAOTUH OPTaHOB AbIXaHHS [46-48].

Panee B uHCTHTYTe OblAQ pa3paboTaHa CHCTeMATH3ALHsI
9KOAOTHYECKH OOYCAOBACHHBIX HapyLIEHUH 3A0POBBSI, IIOA
KOTOPBIMH IIPEAAOKEHO IIOHUMATh U3MEeHeHHUs, POPMUPYIO-
IMecs MPU BO3ACHCTBUHU IIPHPOAHO-AHTPOIIOT€HHBIX GaKTO-
POB M XapaKTepHU3yoliuecs MOP$OAOTHIECKUMH, QYHKI[HO-
HAAbHBIMH, KAMHHYECKUMH CABUTAaMH B COCTOSIHUU MHAUBH-
AYaABHOTO U/HAH IOITYASLIHOHHOTO 3AOPOBbS [49,50].

B pesyabraTe mocaepHMX MHOTOATHHX HCCAGAOBAHUH MH-
CTHUTYTa II0KA3aHO, YTO HA POHE CHUIMBIIETOCA 3arpsI3HEHHA
CpeAbl OOUTaHHS IPOUCXOAUT YBEAHUEHHE 3200AeBaeMOCTH
Pa3AMYHBIX IPYIII HAaCEACHHUS, YTO MOXET OBITh CBSI3aHO He
TOABKO C POCTOM AMArHOCTHYECKMX BO3MOXHOCTEH, HO 1 C CO-
CTOSHUEM 3aIUTHBIX CHA opraHuaMa. Havaro Texnorensoro
IpeccUHra Ha xuTeAell Bocrounoit Cubupu npuxopuTcs Ha
CepeAMHY IPOIIAOTO BeKa B CBA3HU C IIyCKOM MHAYCTPHAABHBIX
ruranToB B IT. Illeaexos, Anrapcke, bparcke. OTMmedeHo, 4TO
AMHAMHKKa 06mell 3a60AeBaeMOCTH AETCKOTO HACEACHHS, IKC-
IIOHHPOBAHHOTO XMMHYECKUMH BelleCTBAMH C Pa3AHYHBIMH
$U3UKO-XUMUYECKUMU U TOKCUKOAOTHYECKUMU CBOMCTBAMH,
MMeAa pa3Hbli XxapakTep. Aas | MoKoAeHNA AeTeld, pOAMBIIHX-
cs B 60-70 roabl, Kak B AHTapcKe, TA€ BEAYIIMMH SBASIOTCS
npuMecH pepAeKTOPHOTO AeHcTBHs, Tak U B I. Illeaexos, rae
HaceAeHUe MTOABEPraeTcs pepAeKTOPHO-pe30pOTUBHOMY Aeli-
CTBHIO [IOAAIOTAHTOB, OTHOCHTEABHBIH PHCK 3200A€BaeMOCTH
ObIA BBIIIIE, €M B YCAOBHO YHCTHIX HaCEACHHBIX ITYHKTax. Yepes
20 aet puck Aad 340poBbs AeTedt I moxoaennsa Anrapcka (5578
HECKOABKO HIKe, 4yeM B I. ITleaexoB, a AAS TPeTbero nOKOACHHSA
aHTapyYaH PHCK 3200A€BaeMOCTH OCTAACS Ha IIPeXXHEM YPOBHE,
npu 3ToM B T. IleAeX0B CTaTUCTHYECKM 3HAYMMO OTAMYAETCA.
Taxum 06pasoM, aHAAU3 STHAEMIOAOTHYECKOTO PHCKA CBHAE-
TEAbCTBOBAA O HAKOIIAGHHM HETaTUBHOTO 3(QeKTa B IOKOAe-
HUSIX, IOABEPTAIOIIMXCS AAUTEABHOM XUMHYeCKOH 9KCIIO3UIHH.
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Oco6eHHO BaXKHO, UTO AAUTEABHBII PETPOCIIEKTHBHBINA AHAA3
I03BOAUA BBISIBUTb 3aBHCHMOCTb IIOTePh 3AOPOBbs Cy6IIO-
HyASIIMOHHBIX IPYIIl OT COCTaBa BO3AEHCTBYIONIUX BelecTB,
CIIOCOOHOCTH K aKKYMYASIINM KAK B 0OBEKTAaX OKPYKaKoIest
CPeAbl, TaK U B OpPraHH3Me JeAOBeKa.

AoxazaHo, YTO BKAAA 3aTPA3HEHMS BO3AYIIHON CPEADI ITO-
MeljeHHH (OPMAABAETHAOM, AUOKCHAAMHU a30Ta U CEPHI AO-
cruraeT 93% B ¢opMUPOBAHMH IePCOHNPUINPOBAHHBIX HH-
FaASIIMOHHBIX XUMHYECKUX PHCKOB IIPU MHOTOMAPIIPYTHOM
BO3ACICTBHH AASL JKHTEAEH IIPOMBIIACHHBIX LIeHTpoB [ S1].

CaosKHOI TPOOAEMOIT SBASIETCS 000CHOBAHIE KPUTEPH-
AAPHO 3HAYMMBIX YPOBHEH AAS OIIeHKM pHcKa. Pemutdb Takyo
3a)auy TP BbIABACHUM MHAYITUPOBAHHBIX 3KOTEHUH BO3MOX-
HO TOABKO Ha IepCOHMQHUIMPOBAHHBIX AAHHBIX. B mccaepo-
BaHUAX MHCTUTYTA IOKA3aHO, YTO AByKpaTHOE IpeBbIlIeHIe
pedepeHTHBIX BeAnuHH nHAeKca onacHoctu (HI=2) sBasercs
KpHTepHeM BPeAHOTO BO3ACHCTBHS IIPU XPOHUYECKOM HHIaAS-
IIMOHHOM 3KCIIO3ULIMH UMMYHOTPOIHBIMU COSANHEHUAMU AAS
OpraHH3Ma MOAPOCTKOB. IIpu u3ydeHHUM OTBETHBIX AAANITHB-
HBIX peaklfufl OpraHu3Ma Ha HUMMYHOTPOIIHOE XpOHHYecKoe
BO3AEHCTBHE BbIABAGHA STAHOCTh U3MeHEHHUs ITOKas3aTeAeit
UMMyHHUTeTa. Tak, yBeAueHVe HHTAASIMOHHOMR Harpy3KH A0
xpurepuaabroro yposus (HI B mpepeaax ot 2 a0 3) mpuso-
AHUT K HaNPSDKEHHIO AMMQOIIMTAPHOTO 3BeHA MMMYHHUTETA,
AKTHBALUU MIPOAYKIMK CHeli$UIeCKUX Ay TOAHTUTEA K P2-
rauxonporenny I u x Fc ¢pparmenty IgG Ha pone cHmKeHns
ypOBHeit HHTep$EPOHOB U IMMYHOTAOOYAKHA A.

MHraaanonHoe XUMUYeCKOe BO3AEHCTBHIE ABASETCS AO-
MUHHPYIOIUM PaKTOPOM IIPU COYETAHHOM BAMSHHHU HA UM-
MYHHYIO CHCTEMY IIOAPOCTKOB, IIPOXHBAIONUX B YCAOBHUAX
3arpA3HeHHs BO3AYIIHOM CPeAbl, HOCUTEAbCTBA XPOHMYECKON
UHQEKIMH U HAAMYUS OAHOHYKACOTHUAHBIX 3aMeH B ITOAH-
MOP)HBIX AOKyCaxX IIUTOKMHOB. MopudHImpyoee BAMIHIE
noauMopHbIx BapuantoB —592C/A, -819C/T rena IL-10,
330T/G rena IL-2 u HOCHTeABCTBA CTAQHAOKOKKA HA MOKA-
3aTeAM MMMYHHUTETA YBEAMIUBAETCS C POCTOM 3arpsA3HeHUs
BO3AYIIHON CPeAbl XMMIYECKUMH COAUHEHMSAMH, TPOITHBIMU
K MMMYHHO# cucTeme [S52].

HccaepoBanus MIHCTUTYTa CBHAETEABCTBYIOT O TOM, YTO
B Te4eHHe HEeCKOADKHX ACCATHUACTHH TeHACHIIHH YXYALICHHS
3AOPOBDS AeTell U IIOAPOCTKOB IIPUHSAAN YCTOMYMBBIM Xapak-
Tep, 0COOEHHO BBIPAXKEHHBII B IIpOIjecce 0OyIeHHs B 1IKOAE,
4TO TpebyeT 0cO6O0r0 BHUMAHMUS K H3YUEHHIO yCTAHOBACHHBIX
3a00AEBaHNIA, M IBASIETCS OAHHM U3 AKTUBHO Pa3BHBAIOIIHXCS
HaITPaBACHHH.

YcTanoBAEHO, YTO BeAYIIMMHU KPUTEPHAMH OIIeHKH HATIps-
JKEHHOCTH y4eOHOTO TPYAQ INKOABHHKOB SBASIOTCSI: HHTEAACK-
TyaAbHbIe, CEHCOPHbIE, SMOIIMOHAAbHbIE HATPY3KH; MOHOTOH-
HOCTb HATPY30K; PEKUM y4eOHOM AesiTeABHOCTH. Y 0bydato-
IIMXCS TI0 MPOrpaMMaM € IPOQHUAbHbIM H3yYeHIeM IPeAMeTOB
HanboAee UyBCTBUTEABHBIM MHAMKATOPOM, OIPEACASIONIHM
KAACC HANPSDKEHHOCTH Y4eOHOTO TPYAQ, SIBASETCS MHTEAACK-
TyaAbHas Harpyska [ $3,54]. KommaekcHsle Hccaep0BaHMS TT0-
3BOAMAU 00OCHOBATh IPUOPUTETHBIE PAKTOPHI OKPYKAIOIIEst
U IIKOABHOM CPeABl, 00pasa KU3HMU, BAMSIONINX HA COCTOSIHIIE
3AOPOBbSA IIOAPOCTKOB: CyMMapHOe 3arpssHeHue arMocdep-
HOTO BO3AYXA; HAIPSDKEHHOCTb YIeOHOTO TPyAd; H30BITOUHAS
3pUTEAbHAsI HATPY3KA, CBSI3AHHAS C PabOTOM Ha BUACOTEPMH-
HaAaX; HEAOCTaTo4Has Qu3mdeckas akTHBHOCTb. [IposeseHa
OIleHKA HCCAGAOBAHHBIX GaKTOPOB, BAUSIOMMX HA POPMHPO-
BaHMe HAPYIIeHUH 3A0POBbs &Komosa, MHUOIIUH, XpOHHYe-
CKMX 3200A€BAHMIt BEPXHUX ABIXATEABHBIX IIyTei, CHHAPOMA
BEreTOCOCYAMCTOM AUCPYHKIMH) 06yqaromuxcs. AAs TOPOA-
CKHX M CEeAbCKHX IIOAPOCTKOB OIPEACACHbI PUCKH TIATOAOTHHU
II0 YKA3aHHbIM BHAAM 3a00A€BaHUI [55—58 .
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OAHUM 13 HallpaBAeHHI MCCAEAOBAHHUN MHCTUTYTA ABAS-
eTCs OIleHKa XapaKTepa U TeHAEHIIMH COITMAAbHO-3KOAOTH-
4eCKMX H MEeAUKO-peMorpaduyeckux mporeccos 8 Cubupu B
IIOCTCOBETCKHI TIepHoA. 3a TIoCAeAHHe roAbI HaceaeHue Cu-
6upcKoro GeaepasbHOTO OKPYra COKPATHAOCH Ha 1,523 MAH.
9eAOBEK, B TOM YHCAE 33 CYeT IpeBbIIeHHUs IHCAA YMePIIUX
Hap 9MCAOM POAMBIIMXCA — Ha 975 Thic. yearoBex (64%) ; B
Ppe3yAbTaTe MUTPAIlHOHHOIO OTTOKA HaceAeHus — Ha 548 Tbic.
yenoBek (36%). BoimeykasaHHble SBA€HHS 06YCAOBACHDL, TAAB-
HBIM 00pa30M, Pe3KUM YBeAUUEHHeM CMEPTHOCTH HACEACHH
TPYAOCIIOCOOHOTO BO3PAcTa, 0cobeHHO MyxuuH. Cubupckumit
{eaepaAbHBIN OKPYT BXOAUT B TPOHKY deaeparbHBIX OKPYTOB
¢ HanboAee BHICOKMM YPOBHEM CMepTHOCTH. B Tpyaocmoco6-
HOM BospacTe ymupaso 43,1% Bcex ymepmux, B .4. 57,1% us
BCeX yMepIIMX MYXYHH U 23,7% U3 BCeX yMepIIHX SKeHIHH.
Pacyers! mokasaau, uTo B VIpKyTcKo# 00AACTH IIPOUCKOAUT
eXXeroAHOe COKpaleHHe XXM3HeHHOTO IIOTEHITHAAA HACeACHHS.
IToxasaHa HEAOCTAaTOYHOCTb AEMOTPadHUYECKOTO IOTEHIIHAA]
Cubupu AASL CO3AAHIS PA3BUTOM S9KOHOMUYECKOH CTPYKTYPhI
¥ ofecredeHns AeMorpaduaeckoil GesomacHoctn [52].

Ha ocHOBe paHHBIX perHOHAABHOTO MEAHKO-AeMorpadu-
4eCKOr0 MOHMTOPHHTIA Pa3paboTaHa MATEMATHYECKAS MOACAD,
OTpaXkaroljas pasHble, AOTIOAHSIONIUE APYT APyTa TMIIOTE3bI
OO'bSICHEHNUS SIBA€HHS ITOBBIMEHHOM cMepTHOCTH B Poccuu.
IIpocaeskeHO TpHU THNA BAMSAHHS: 1) GaKTOpHDII, BbI3bIBa-
IOIHi1 CTPECCOBYIO PeaKLuio; 2) COLHONCUXOAOTHYECKUIL,
U3MEHAIMUA AMHAMUYECKUH CT€PEOTHUII BhICIIE HEPBHON
AESITEABHOCTH; 3) TAYOUHHbL LIBHAM3ALUOHHBI, TPAaHCHOP-
MUPYIOIIUI KyABTYPaAbHO-OTHUIECKUI T@HOKOA. DTH BAMAHHA
AAAUTHUBHO BOIIAM B IIOAUMOAEAD AAANITHBHOTO PETryAMPOBaHMA
MHTEHCHBHOCTU CMEPTHOCTH HaceAeHus [60].

MarepuaAbl IpOBEAEHHBIX HCCAGAOBAHUI O3BOAMAU
BCECTOPOHHE OXapaKTepH30BaTh B SIIMAEMHOAOTHYECKOM
acmexTe KOAMYeCTBEHHO-CTPYKTYPHBIE M AMHAMHYecKHe
0COOEHHOCTH MeAHKO-AeMOTpadUUeCcKO U COLMAABHO-IKO-
Aormdeckoit curyanuu B Cubupu, Mpkyrckoit obaactu. Jta
CHTYyaIjis pacljeHeHa KaK KPU3HC B O0IIeCTBEHHOM 3AO0PO-
Bbe M BOCIIPOM3BOACTBE HACEACHHS, IIPOSBASIONUHCS B BbI-
PaXXEHHOM YXYAIIEHHM KOAMYECTBEHHBIX U KadeCTBEHHBIX
HOKa3aTeAeH XU3HEHHOTO, TPYAOBOTO M PeIpPOAYKTHBHOTO
MOTeHIMAAOB. Bo3HMKHOBeHHEe U pa3BUTHE HETaTUBHBIX SB-
AEHHIT 00YCAOBUAH CAEAYION[iIe OCHOBHBIE (AKTOPHI: pesKoe
CHIDKEeHME YPOBHS XXU3HU HACeACHHS; COIIMAAbHAS AC3AAQAI-
TaIYs U IICUXOCOIMAABHBIN CTPeCC; TPYAHOCTH ObecIedeH s
AOCTOMHOM XXU3HI HA TPYAOBOM OCHOBE; BHICOKAs CTeIleHb
UMYIeCTBEHHOTO PaCcCAOEHHS, yTPaTa COMAABHOM 3allu-
IIeHHOCTH U XU3HEHHOM IIepCIIeKTUBBI; CyIIeCTBEHHOE YXYA-
IIeHHe PabOThI CHCTEMbI MEAHIIMHCKO IOMOIIM HACEACHHIO,
CHIDKEHME ee AOCTYIHOCTH, KpUMHHAAN3AIU BCeX CTOPOH
JKM3HH ODIIeCTBA M yTPAaTa AMYHOM 0e30MACHOCTH H, HAKO-
Hell, AyXOBHbIl Kpusuc [61-63].

TaxuM 06pasoM, HCCAAOBAHHSL, IIPOBOAMMbIE B MHCTHTYTE,
II03BOASIIOT PACIIMPHUTD 00beM H3yUeHHsI TaTOTeHe3a Mpodec-
CHOHAABHBIX 3a00A€BAHMIH, YCIIENUIHO PEIIaTh BOIPOCH 000CHO-
BaHHUA HOBBIX $OPM IMPOPECCHOHAABHBIX H IIPOU3BOACTBEHHO
06yCAOBACHHBIX 3100A€BAHMI; Pa3pabOTaTh HOBbIE METOAOAO-
rUYecKie IIOAXOABI H3yUeHHs HAHOOe30IIACHOCTH H, C y4eTOM
orjeHKH GaKTOPOB IPOM3BOACTBEHHOM Cpeabl, paspaboTarh
HOBbIE IIOAXOABI OII€HKHM ITPO¢eCCHOHAABHBIX PHCKOB. Ipu pe-
IIeHHH BOIIPOCOB IPOMBIIIACHHO 9KOAOTHH COBEPIIEHCTBYeT-
Csl METOAOAOTHS OI]eHKH KaueCTBa MPUPOAHOM U COIHAABHOM
CPeABI, U3y4aeTCs AMHAMUKA MEAMKO-AeMOTrpadyecKux IIpo-
I1eCCOB, OCYIIECTBASIETCSL Pa3paboOTKa COBPEMEHHBIX METOAOB
HAHTHQUKAIK IPOPEeCCHOHAABHO M 9KOAOTHIECKH 00YCAOB-
AEHHbIX HapyIIeHUH 3A0POBbs HaCeACHHUS.
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OneHka BAMSHHS HHAYKIIHH DHTOXpoMa P450 Ha reHOTOKCHYHOCTD TeTPaxXAOpPMeTaHa in vitro
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Baepenne. OAHEM U3 3TalOB IIATOreHe3a TOKCHIECKOTO AEHCTBUS TeTPAXAOPMETaHa SIBASETCS 0Opa3oBaHUe COeAMHEHHUI
AKTHBHBIX $OPM KHCAOPOAA C AE30KCHPHOOHYKAeHHOBO! kucaoTol (AHK), MpHBOASIUX K MOAUPHKALIUM a30THCTBIX OC-
HoBaHuil. YacToTa 06pa3oBaHIsI MOAMQHIMPOBAHHDBIX A30TUCTHIME OCHOBAHHI HYKACOTHAOB KOPPEAHPYET C KOAHIECTBOM
OAHO- U ABYXIleII04eYHbIX pa3pbiBoB MoAekya AHK. MHummaTopom 00pa3oBaHus aKTHBHBIX GOPM KHCAOPOAR U IIEPEKHUCHOTO
OKVICACHUSI AMIIAOB B KAETKAX [IeYeHH IIPH [OCTYIACHUH TETPAXAOPMETaHA SIBASIETCSI TPUXAOPMETHABHbII PaAHKaA, 00pasy-
IOL[HIICS U GHOTPAHCPOPMALIUU MUKPOCOMAABHBIME $pepMeHTaMHu LuroxpoMa P450.

ITeAb HCCcA@AOBAHMS — IIPOAHAAHU3HPOBATH H3MEHEHHS TeHOTOKCHYHOCTH TeTPAXAOPMETAHA B FeIIaTOLUTAX [IPU HOPMAABHOM
U TIOBBIIEHHOH aKTUBHOCTH IuToXpoMa P450, BRI3BAHHOM BO3AEHCTBUEM HHAYKTOPA (COBOAa).

Matepuaabr 1 MeToABI. OlleHKA TeHOTOKCHYHOCTH BbimoAHeHa MeTopoM AHK-koMeT mocae 3aTpaBkut TeTpaxAOpMeTaHOM
KYABTYpHI renaroruros Mimy MH22a B 96-AyHOUHBIX MUKPOIIAQHIIETAX 6€3 HHAYKIHH HuToxpoMa P450 1 mpu xumumdeckoit
MHAYKIH nuToxpoma P450 coBosom. Omnpeaesennue copepixanus AHK B xBocre xomer (%), AAMHBI XBOCTa KomeT (MKM) U
MOMEHTA XBOCTa IPOBOAMAM B mporpamme Image] 1.48. CrarucTudeckuil aHaAU3 Pe3yAbTATOB BBIIIOAHEH B mporpamme SPSS
Statistics 21.

Pesyabrarsl. [IpescTaBAeHbI 9KCIIEPHMEHTAABHbIE AQHHBIE O FeHOTOKCHYECKOM BO3AEHCTBHH TeTPAXAOPMETaHa HA eIlaTo-
LUTHI KAeTOYHOM AHIM MH-22a 6e3 unaykuuu nuroxpoMa P450 i mpu xuMudeckoit HHAKIuH uroxpoMa P450 coBoaom.
O6HapyxeHo, uto 0,5 MM pacTBOp TeTpaxaopMeTaHa depe3 1 4ac mocae A0GaBAEHHUS B KYABTYPAABHYIO CPeAY SIBASIETCSI FeHO-
TOKCHUYHBIM AAS TeraToruroB MH-22a 6e3 HpHMeHeHMs COBOAQ (p<0,001). OTcyTcTBHE OIMpeAeAseMbIX C IIOMOIIBI0 METOAA
AHK-xomeT npusHakoB reHOTOKCHYHOCTH S MM TeTpaxaopMmeTaHa ( p>0,05) B KYABTYPAABHOM CpeA€, BEPOSITHO, OOBSICHSIETCS
IIePEXOAOM KAETOK B COCTOSIHHUE MapaHekpo3a. [enoroxcuyeckuit a¢pdext He BoiBaseTcs MeTopoM AHK-xomeT mocae 3 u 24
yacos unKy6anuy renaronuros MH-22a ¢ 0,5 u S MM pactsopamu TeTpaxaopmerana 6es npeannky6aruu ¢ copoaoM (p>0,05),
YTO MOXKeT YKa3bIBaTh Ha Pellapaliuio BOSHUKIINX IoBpexxaeHuit. [Tocae 72 4 mpeaBapUTEABHON HHKYOALMK IeIIATOLIUTOB C
COBOAOM M CA€AYIOLIel 32 Hell YeTbIPeX4acoBOI 3aTPABKU KAETOK 2,5 MM pacTBOpPOM TeTpaxAOpMeTaHa HAGAIOAAIOTCS 6oAee
BbicoKuUe 3Hauenus mapamerpos AHK-xoMert, uem nipu saTpaske TeTpaxaopMeranoM 6es uukybanuu ¢ cosoaoM (p<0,05).
BriBoabr: ITo umozam nposedennozo uccaedosanus 72 4 undykyuu yumoxpoma P450 co8010m nosviuaem 2eHOmMoKcu4HoOCMb me-
mpaxAopmemand in vitro, no cpasrenuto ¢ 24 4 6030eiicmeus uHOYKMopa, Mo MOIem KOCBEHHO YKA3biBamb Ha 00Aee BbICOKUIL YPo-
8eHb 00PA308aBUIUXCS AKMUBHBIX POPM KUCAOPOOA, BbI36AHHBLI NOBLIUEHHOTI COBOAOM AKMUBHOCMbIO PepMmenmos yumoxpoma P450.
KaroueBbie caoBa: zenomokcuuHocmo; mempaxiopmeman; cosor; AHK-xomema; MH-22a
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Introduction. One of the stages of the pathogenesis of the toxic effect of carbon tetrachloride is the formation of compounds
of reactive oxygen species with DNA, leading to the modification of nitrogenous bases. The frequency of formation of
nucleotides modified by nitrogenous bases correlates with the number of single-and double-chain breaks of deoxyribonucleic
acid (DNA) molecules. The initiator of the formation of active forms of oxygen and lipid peroxidation in liver cells upon



Russian Journal of Occupational Health and Industrial Ecology — 2019; 59 (4)

Original article

receipt of carbon tetrachloride is a trichloromethyl radical formed during biotransformation by microsomal enzymes of
cytochrome P450.

The aim of the study was to analyze the changes in the genotoxicity of carbon tetrachloride in hepatocytes at normal and
increased activity of cytochrome P450 caused by the influence of an inductor (sovol).

Materials and methods. Evaluation of genotoxicity is performed by the method of DNA-comets after gavage with carbon
tetrachloride culture of mouse hepatocytes MH22a in 96-well microplates without the induction of cytochrome P450 and
chemical induction of cytochrome P450 by sovol. Determination of DNA content in comet tail (%), comet tail length
(um) and tail moment was performed in Image] 1.48. Statistical analysis of the results was performed in the program SPSS
Statistics 21.

Results: Experimental data on the genotoxic effect of carbon tetrachloride on hepatocytes of the MN-22A cell line without
induction of cytochrome P450 and chemical induction of cytochrome P450 by sovol are presented. It was found that 0.5
mm solution of carbon tetrachloride in 1 hour after addition to the culture medium is genotoxic for hepatocytes MH-22a
without the use of sovol (p<0.001). The lack of determined using the method of DNA-comet signs of genotoxicity of S mm
carbon tetrachloride (p>0.05) in the culture medium, probably due to the transition of the cells into a state of parametros.
Genotoxic effect is not detected by DNA comet after 3 and 24 hours of incubation of hepatocytes MN-22A with 0.5
and S mm solutions of carbon tetrachloride without preincubation with sovol (p>0.05), which may indicate repair of the
damage. After 72 hours of preliminary incubation of hepatocytes with sovol and the following four-hour cell priming with
2.5 mm tetrachloromethane solution, higher values of the parameters of DNA comets are observed than when seeding with
tetrachloromethane without incubation with sovol (p<0.0S).

Conclusions: According to the results of the study 72 hours of cytochrome P450 induction by sovol increases the genotoxicity of
carbon tetrachloride in vitro, compared with 24 h of inductor exposure, which may indirectly indicate a higher level of formed reactive
oxygen species caused by increased activity of cytochrome P450 enzymes.
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Bsepenne. O6pasoBaHie aKTUBHBIX $OPM KHCAOPOAA
(ADK) sBAseTCS yHMBepCAaABHBIM HeCHEeLUPHIECKAM 3Be-
HOM B MaroreHese MHOTUX 3aboaepanuit [1,2]. Tlpu Tokcu-
4eCKOM OTPABACHMH CTPAAAIOT TKAHHU, B KOTOPBIX CO3AAIOTCS
Hanboasmue KoHnenTparuu ADK, pearupyromux ¢ Aro6sMu
OHOMOAEKYAAMY KAETKH, YTO SIBASIETCS IPEAIOCHIAKOM HX MY-
TarenHoro peiictsus [3-6]. O6pasosanue coeaunenuit AOK
C 230THCTBIMU OCHOBAHUAMH KOPPEAMPYET B PsiAe HCCACAOBA-
HHI C OAHO- H ABYXII€TIOYEYHBIMU Pa3PhIBAMU MOACKYA A€30K-
cupubonykaeunosoit kucaorst (AHK) [7,8], uro mossoaser
HCIIOAB30BaTh AA4 olleHKH noBpexaeHnit AHK xaeTok MeTop,
«AHK-xomer» [9]. Meros AHK-komer xapaxrepusyercs
BBICOKOH CKOPOCTbIO IIOAYYEHHs Pe3YAbTATa, [I0 CPABHEHHIO
C KAQCCHYECKHUMU METOAAMH OLIeHKH eHOTOKCHYHOCTH, YTO
AAeT BO3MOXXHOCTb PEKOMEHAOBATh ero B KauecTBe IKCIIpecc-
MeToA2. B xoMmAekce ¢ MeTOpAaMU MedeHHsT GUOMOAEKYA Ay-
OpecIieHTHbIMH 30HAAMH HAM aHTHTeAaMu MeTop AHK-xoMer
II03BOASIET OBICTPO BBISBAATD IOBPEXAEHHS OIPEACACHHBIX
YYaCTKOB XPOMOCOM B OAMHOYHBIX KAETKAX.

Oannm u3 nHAYKTOpOB 06pasosanmst ADK u nepexucroro
OKHCACHHS AHIIUAOB B KAGTKAX MEYEHH SBASETCS TETPAXAOP-
meran (TXM) [2]. Ero 4acTo NpuMeHSIOT B IPOMbIIIAEHHOM
IIPOU3BOACTBE B KAUeCTBE PACTBOPUTEAS MACeA, SKUPOB U Kay-
uyka. OAHEM M3 OCHOBHBIX SBACHHI IIATOT€He3a TOKCHIeCKO-
ro aeiictBust TXM siBastercst o6pasoBanue coeannennit AOK
¢ AHK [2,3], 94To npuBoAUT K OmHM6KaM peNAMKALMH U, KaK
CA@ACTBHUE, K CABUT'Y PAMKH CYUTBIBAHHUS M HAKOTIACHHUIO TOUEY-
Hbix MyTaumit [2,10]. Y rpesysoB Tokcmanocts TXM cBssa-
Ha ¢ 06pa3oBaHNeM AKTHBHBIX META0OANTOB, 0OPa3yIOIMUXCS
TAQBHBIM 06pasoM 1o Aeiicrsuem pepmenta CYP 2E1 [11].

K Hacrosimemy BpeMeHH CyIeCTBYeT METOAMKA AabOpa-
TOPHOT'O MOAYUeHHS GPaKLu SO MeueHU TPHISYHOB, COAEPKA-
LIl C UCIIOAb30BAHUEM XAOPIIPOU3BOAHBIX OHdeHnAa (XHB,
apOXAOPBL, COBOA) AASL OLJeHKH TeHHBIX MyTaLjuil Ha KAETKAX

Maekonuraromux' [12-14]. Panee cOBOA IMPOKO IIPHMEHSACS
B OTeYeCTBEHHOM U 3apy0OexHo npomsiaeHrocti. C 1930 .
B Mupe npousBepeHo okoao 10° Toun XIIB [13]. Murpauus
XITB B OKpY>KAIOLIYI0 CPeAy CIIOCOOCTBOBAAA HX KYMYASILIHH B
XUBBIX OpraHM3Max 1 akocucremax [13,15]. B psae uccaepo-
BaHMI BBIABUHYTBI IIpeanosokeHus o ToM, yro XIIb, crumy-
Anpys obpasosanue coepurennit AQK ¢ AHK xaeTok mevenu
U APYTHX TKaHefl B TedeHHe AAUTEABHOTO BpeMeHH, MOTYT SIB-
ASITHCS MHULJMATOPAME BO3HMKHOBEHHS IeIIATOLIAAIOASPHOM
KapuuHoMmb! [16].

ITeAp MCcAGAOBAHMS — OIIEHKA BAMSHUS MHAYKIJHHU LjH-
toxpoma P450 B remaronmrax mpimu MH-22a Ha reHoTOK-
CHYHOCTDb TETPAXAOPMeTaHA. AASl OLIEHKH OCTPOM IeHOTOK-
CHYHOCTH HCCAEAYeMOTIO BellecTBa OBIAA IIOCTABAEHA 3aAA4d
3aTPaBUTh KYABTYpY remarornuTos Mbimu MH-22a Terpax-
AOPMETAaHOM IIOCAE HMHAYKIUH nuToxpoma P450 coBoaoM u
6e3 TaKO¥ MHAYKIHHL.

Marepuaanl u Meroabl. KaeTounas aunus MH-22a
(M C3HA, renatoma, MOHOCAO#) 6bIAa TIOAYHEHA U3 KOA-
aexpun OO0 «Buoaor» (Poccus) u KyAbTHBUpOBAHA B
CTEPHABHBIX YCAOBHSX IyTeM HACCUPOBAHHUS B KMAKOM IIH-
tareabHoil cpepe (cpepa Uraa MEM (Buoaor, Poccus), 10%
cbiBOpoTKa Obrubeit kposu (Biosera, ®panyus)). Kyasrypa
KAeTOK BbIpamuBasach npu +37 °C, 95% saaxuocty, 5% CO,
B kamepe urKy6aropa (NuAire, CIIIA). Aesarperanys KaeTod-
HOTO MOHOCAOSI IIPOBOAMAACH € Hcroab3oBaHueM 0,25% pac-
tBOpa TpHncuna ¢ 1 MM DATA-4Na (Gibco, Thermo Fisher
Scientific, CIITA). Kyaprypa KAeTOK 6bIAa IOCESHA B CTEPHAD-
uble 35 MM vamku Ilerpu (Nunc, Aanus) no 3-10° kaetox/
vamka u B 24-ayHounsle naanmerst (SPL Life Sciences, Pe-

! Test No. 476: In vitro Mammalian Cell Gene Mutation Tests using the
Hprt and Xprt genes. In: OECD Guidelines for the Testing of Chemicals,
Section 4, Health Effects. — 29 July 2016. URL: http:// dx.DOL
org/lO.1787/9789264264809-en.
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cry6auxa Kopes) no $-10° kaetok/aynka. Ilepea nocesom
KOAMYECTBO KAETOK B CYCIIeH3HH IOACYUTHIBAAOCH B KaMepe
T'opsiea mop o6bexTHBOM OMHOKYyAsIpHOTO MuKpockoma Carl
Zeiss Jena (yseanuenue 200x). [To okoHYAHUH SKCTIepUMeH-
TAABHBIX BO3AEHCTBHII HA KAGTKH OBIAO IIPHTOTOBAEHO IO 2
mukponpenapara AHK-xomer Ha kaxayio rpymmy.

Aas uccaepoanus pparmentanuu AHK xaeTok ncroas-
3oBaau MeTop AHK-koMeT, pyKOBOACTBYSCh peKOMEHAAIIMA-
mu MP 4.2.0014-10 [9] ¢ usmenenusmu. B kauecTse 1moso-
)KUTEAbHOTO KOHTPOAS MCIIOAb30BAAACh CYCIEH3Hs KAETOK
KYABTYPBI MBIIHHOM rermaroMbl MH-22a, nHKky6upoBaHHas
Ha AbAy 1 MuH B 0,005% pacTBOpe ImepoKcraa BOAOPOAQ, TI0-
Ay4eHHOro u3 6% BOAHOTO pacTBOpA IIyTeM Pa3BeACHHS B
docdarnom coresom Gydepe (pH 7.4). Muxponpenaparst
AHK-xoMeT Ha mpeAMeTHBIX CTeKAAX MCCAGAOBAAUCH TIOA
MukpockornoM Zeiss Axio Imager.D2 (yseauuenue 100x) u
dororpaduposasucs Ha kamepy AxioCam MRcS, mopkaro-
4eHHYI0 K IepCOHAAbHOMY KommbioTepy. OmnpeseseHue co-
aepxxanna AHK B xBocTe xomer (%), AAMHBI XBOCTa KOMET
(MKM) ¥ XBOCTOBOTO MOMEHTa IPOBOAMAOCH B IPOrpaMMe
Image] 1.48 (Wayne Rasband). ITo xaxa0it 9KCIiepEMeHTaAb-
HOU TPYIIIe GBIAM PACCUMTAHBI CpepHee apudpMeTHIeCKOe,
CTAaHAAPTHOE OTKAOHEHMe U CTAHAAPTHAS OIIMOKA CPeAHETO.
CrarucTHIecKuil aHAAM3 Pe3yAbTATOB BHIIIOAHEH B IIPOrpaM-
me SPSS Statistics 21.

Aast onjerku resorokciaHocTd TXM 6e3 HHAYKIMH IjH-
Toxpoma P450 65180 chpopmupoBaro 12 rpynm: 3 rpymmsl
OTPHIATEABHOTO KOHTPOASL — KACTKH, BhIpallleHHble B HOP-
MAABHBIX YCAOBHSIX 0€3 3aTPaBOK, 3 TPYIIIIBI TOAOXKHTEABHOTO
KOHTPOASL — KA€TKH, BbIpallleHHble B HOPMAABHbIX YCAOBHAX,
€ mocAeaytoneit HHKyGauneﬂ B 3a6y<l)epeHHOM 0,005% pac-
TBOpE IIEPOKCHAA BOAOPOAQ, 3 TPYIIIBI KAETOK AAS 3aTPaBKM
0,5 MM TXM u 3 rpymmbt KAeTOK AAs 3aTpaBku S MM TXM.
ITo 1 rpymime KAGTOK AAS 3aTPABKM OBIAM IIPOUHKYOHPOBAHBI
¢ 0,5 u S MM TXM B Teuenue 1, 3 u 24 yacos. KonTpoabHbIe
I'PYIIIB HHKYOUPOBAAKCH B HOPMAABHOM IMUTATEABHOMN Cpeae
6e3 A00aBOK AaHAAOTUYHBIN NMEPHOA BPeMeHH. AAS YCTAHOB-
AGHMSA 3HAYMMOCTH CTAaTHCTHYECKUX PASAMYHI MeXAy 3Hade-
HusaMu nokasareseit AHK-komer u3 xaeTOK, 3aTpaBAeHHbIX
TXM, u rpynmoit OTpUIIATEAbHOTO KOHTPOAS MIPUMEHAACS
KpuTepuil AaHHeTa.

Aas onjenxu resoroxcuyHocT TXM ¢ MHAyKIIHeH [UTOX-
poma P450 6510 c$popMUPOBAHO 6 TPyIIT: 2 TPYIIIbI OTPHLA-
TEABHOTO KOHTPOASL — KAETKU AASL HapamuBaHus 24 u 72 4
KYABTYPSI; 2 rpymmbl — 24 1 72 4 uuky6aumu ¢ cosoaom (0,3
Mr/Ma); 2 rpyrsl — 24 i 72 4 HHKYOaLiim ¢ COBOAOM (0,3 mr/
MA) ¢ ocaeaytomeit sarpaskoit TXM (2,5 MM). Bo Bce rpyn-
IBI B IIEPHOA MHKYOAIHH OBIA AOGABACH AMMETHACYAbGOKCHA
(0,5%) B xavecTBe pacTBOpHTeAs coBoAa. [TuTaTeAbHas cpeaa
B KOHTPOABHBIX IPYTIIIAX 3aMEeHSAAACh Ha CBeXYI0 yepes 24 u 72
9 [I0CA€ HAYAAQ MHKYOALIMH SKCIIEPHMEHTAABHBIX TPYIII C COBO-
AOM. B xaxxpAoM BapuaHTe HHAYKIIHH 110 3aBepIIeHHH ePHOAA
KYABTHBHPOBAHMS B OAHY M3 ABYX IPYIII, HHKYOUPOBAHHBIX C
COBOAOM, A0OaBAsIAACh mUTaTeAbHast cpeaa ¢ 2,5 MM TXM, a
BO BTOPYIO — IIMTAaTEAbHAS CpeAd bes AobaBok. PparmenTariis
AHK Bo Bcex rpymnmax oljeHHBaAach depes 4 4 mocae HavaAa
3aTPaBKM TeTPAXAOPMETAHOM. AAsS OLJeHKM CTaTHCTHYeCKOH
AOCTOBEPHOCTH Pa3AMYMM MEXAY I'PYIIAMK PacCYUTHIBAACS
U xputepuit ManHa-YuTHu.

Pe3yAbTaThI HCCACAOBAHMSI. Pe3yABTAThI MHKYOAIMH rera-
Toruros ¢ TXM B Teuenue 1 waca mpeacTaBACHBI B TAOAMIIAX
1u2. Braba. 1 IpUBeAEHDI CPeAHHE 3HAUYeHHUs TOoKa3aTeAeH
AHK-xoMeT co cTaHAAPTHBIMU OTKAOHEHUSMHU (SD) U CTaH-
papTHbME ommbkamu cpeprnx (SEM, B ckobkax), moAyde-
HBIX B pesyabTare 1 4 3aTpaBku remaronuros Mpimu MH22a
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TeTpaxaopMmeTaHoM. JHaueHus mapamerpos AHK-komer mpu
3 u 24 4 MHKYOAIMH He IPUBEACHBI BBUAY OTCYTCTBUS CTATH-
CTHYECKH 3HAYUMBIX OTAMYHI 110 KPUTEPHUIO AaHHETa MEXAY
3KCIePHMEHTAAbHbIMHU TPYIIIAMK ¥ OTPUIJATeABHbIM KOHTPO-
aem (p>0,05).

O6cysxaenne. [Ipu MHKYOAIUN KAETOK MBIIIMHOJ rela-
tomsl MH-22a B Tevenne 1 gaca ¢ 0,5 MM TXM (rpynma
1) HabAIOAQETCS CTATHCTHYECKU 3HAIMMOE OTAUYME OT OT-
pHIIaTeAbHOM KOHTPOABHOM IPYIIIHI IO TPEM MOKa3aTeASIM.
B rpymnme 1 cpeanee copepsxanue AHK B xBocTe KxoMeTHI
Ha 8,04% mpeBbinaeT 3HaYeHMEe AaHAAOTMYHOTO ITOKA3aTeAs
B rpynme xouTpoas (p<0,001), a B rpymnme 2 — Aumb Ha
1,16% (p>0,05). B rpynme 1 cpeaHss AAMHA XBOCTa KOMeT
B 4 pasa, a cpepHMH MOMeHT XBocTa B 11,75 pasa mpeBbI-
IIAJOT AaHAAOTUYHbIEe 3HAYEHHs B OTPUIIATEAbHOM KOHTpPOAE
(p<0,001). CoBokynHocTb 3Hauenuit mapamerpos AHK-
KOMeT Ipynmsl 1 ykasbiBaeT Ha TeHOTOKCHYHOE AeffcTBue
0,5 MM TXM mpu 1-yacoBoit HHKyGanuu. JHAYEHHUS CPeA-
Helt AAMHBI XBOCTAa KOMETHl U CPeAHEero MOMEHTa XBOCTa
AHK-xoMeT rpynmsl 2 CTaTUCTHYECKH He OTAHUYAIOTCS OT
AHAAOTMYHBIX 3HAUeHHH OTPHUIIATEAbPHONH KOHTPOABHOMI
rpynnst (p>0,05). Cumxenne dparmenranuu AHK npu
3arpaske KaeTok S MM TXM, BO3MOXHO, 00BSCHSIETCS TOK-
CHKOAOTHUYECKMMH CBOMCTBAMHU TeTPAaXAOPMeTaHa M Iepe-
XOAOM KAETOK B COCTOsHMe napaHekposa (mo Haconosy u
AAeKcaHAPOBY), IPH KOTOPOM B Heil HaGAIOAAETCS CHIKe-
HMe AMCIIEPCHOCTH SAePHOTO U IIUTONAA3MaTHIeCKOTo CO-
Aepxumoro [17]. TIpu BBICOKMX KOHLIEHTPALUAX CHIKAETCS
ero IIUTOTOKCUYHOCTD U HPOSIBASETCSA KaHI[@POTeHHOCTD,
9TO KOCBEHHO yKa3blBaeT Ha ero HempsAMOM MeXaHHU3M re-
HoTokcryHocTH [ 11]. Kpome Toro, TeTpaxaopMeTan MOKeT
CHIXKATb aKTMBHOCTDb LuToxpoMma P450, u, kak caeacTBue,
MOHHU3UTCS ypoBeHb obpasosanus ADK. B uccaepoBanuu
Dai u Cederbaum (1995) nmoxasano: 2MM TXM 3a 24 u
uHakTHBHpPOBaA 30-50% oT cymmapHoro myaa Mmoaexya CYP
2E1 1 ycKOpSIA €ro AeTPAAAIIMIO B KAETOUYHOM AMHIU KapIH-
HoMb! medeHn MVh2E1-9 ¢ KOHCTHTYTUBHO HOBBIIEHHOM
sxcnipeccueit pepmenta CYP 2E1 wenosexa [18]. Cumxe-
rue aktusHoct CYP 2E1 nocae 24 4 unkybanuu ¢ 2 MM
TXM npuBeAo K CHIDKEHHUIO OKMCACHHUS II-HUTPOPeHoAd Ha
38% [18]. BO3MOXKHO, OTCYTCTBHE AOCTOBEPHBIX Pa3AHYHIA
no nokasareasmM AHK-xomer npu 3arpaske 0,5 1 S MM Te-
TPaXAOpMeTaHOM 4epe3 3 U 24 4 OT aHAAOTHYHBIX TI0KA3a-
teseit AHK-koMeT oTpuiaTeAbHON KOHTPOABHOM T'PYIIIIbI
00BsICHsIETCS IOHIDKEHHEM aKTHBHOCTH LuToxpoMa P450,
U, BEPOSATHO, KaK CAEACTBHE, TPHXAOPMETHABHBIX PAAMKAAOB
U AaKTUBHBIX pOpM KHCAOPOAQ B HU3KUX KOHIJ@HTPAIMAX CTa-
HOBUTCS HEAOCTATOYHO AAsd pparmenTanuu AHK.

ITo snauennam kpurepus U MaHHa-YUTHH OTMeYeHbI CTa-
THCTHYECKM 3HAYUMble PASAMYHS MEXAY TPYIIaMU OTPHIIA-
TeAbHOTO KOHTPOAS U I'PYIIIOH KAETOK, 3aTPaBACHHBIX TeTPax-
AOpMeTaHOM NocAe 24 4acos uHKy6armu ¢ coBoaoM (p<0,001),
HO OTCYTCTBYIOT CTaTHCTHYECKH 3HAYMMbIE PASAMYMSA MEXAY
CPYIIIO¥H TeTATOLUTOB, HHKYOUPOBAHHBIX B TeueHHe 24 JacoB
¢ coBoaoM (6es sarpasku TXM), U rpyIIIOf OTPHULIATEABHOTO
KOHTPOAS (p>0,05§ no mapamerpamM AHK-xomer. B rpynme
KAETOK IOCAe 24 1 MHKY0AIIMK C COBOAOM, 3aTPABACHHBIX Te-
TPAXAOPMETAHOM, TI0 CPABHEHHMIO C KACTKAMH, MHKYOHPOBaH-
HBIMH TOABKO C COBOAOM, cpeaHee coaepxanre AHK B xsocTe
xomets! Boime Ha 0,93% (p<0,05), cpeAHsS AAMHA XBOCTa KO-
MeTHI Bbinie Ha 16,8 MkM p<0,001), CpeAHHIT MOMEHT XBOCTa
Boime Ha 0,37 (p<0,01).

Yepes 72 uaca IPyIIB KAETOK, HHKYOUPOBAHHBIE B IIPH-
CYTCTBUH COBOAQ, AOCTOBEPHO OTAMYAIOTCA MO KPUTEPHUIO
U ManHa-YuTHE 1o 3 mapameTpaM Kak OT IPYIIIbl OTPHIa-
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Tabauna 1 / Table 1
IToxasarean AHK-komeT remaronuros mpimu MH-22a, 3sarpaBaeHHbIX B TeueHne 1 waca 0,5 u S MM TXM 6e3 HHAYK-
nuu nuToxpoma P450
Indicators of DNA comets of mouse hepatocytes MN-22A, hunted for 1 hour 0.5 and S mm THM without induction of
cytochrome P450

OTrpunaTeAbHbIi TXM TXM IloaoxxuTeAbHDII
ITokasateap KOHTPOAD 0,5 MM SMM KOHTPOAD
1 2 3 4

Cpeanee copepxxanne AHK B xBocTe KoMeTsI, % 5,12+£3,41 13,16£10,31 6,28+5,04 42,35+£32,58
+SD (SEM) (0,19) (0,37) (0,17) (1,88)
Cpeansist AauHa xBocTa KoMetsl, Mkm £SD (SEM) 34,20£28,11 136,53+131,05 | 36,23+£31,69 | 129,28+115,24

(1,55) (4,69) (1,05) (4,34)
CpeaHMIT MOMEHT XBOCTA, 2,57£3,29 30,20£56,67 3,531£7,21 54,84+78,29
+SD (SEM) (0,18) (2,03) (0,24) (1,98)
Koauyecrso yurennnix AHK-xomer 982 781 912 359

IMpumedanms: SD — craHpapTHOe oTKAOHEHHE; SEM — craHAapTHas OmEOKA CpeAHero.
Note: SD is the standard deviation; SEM — standard error of the mean.

Tab6aumna 2 / Table 2
3HayeHHs KpuTepus AaHHETa, PACCIMTAHHOTIO AASI CPAaBHEHHS IPYII KAETOK, 3aTpaBACHHbIX B Teuenne 1 vaca 0,Su §
MM TXM, c rpynnoi oTpHIaATeAbHOTO KOHTPOAS
The values of the criterion Dannetta calculated for the comparison of groups of cells inoculated for 1 hour 0.5 and $ mm CTC,
with a group of negative control

Konnentpamns TXM Coaepsxanne AHK B xBocTe KOMeTbI AAWHA XBOCTa KOMETBI MowmeHT XBOCTa
0,5 MM (rpynma 1) 7,6315* 102,3336* 8,1252*
S MM (rpyr[r[a 2) 0,7544 2,0318 0,2828

IMpumeuanue: * — p<0,001.
Note: * — p<0.001.
Tab6aumna 3 / Table 3
IToxazarean AHK-kxomer remaronuros mpimmn MH-22a nocae nHAyknnn nuToxpoma P450
Indicators of DNA comets of mouse hepatocytes MN-22A after induction of cytochrome P450

Hupayxnns 24 vaca Mupyxnusa 72 gaca
TMokasaTeas OTpnua: CoBoa, |CoBoa, 0,3 Mr/ma, OTpnua: Cosoa, CoBoa, 0,3 mr/ma,

TeApHBIA | 0,3 Mr/mMA +2,5 MM TeApHBIA | 0,3 Mr/mMa +2,5 MM

KOHTPOAD TXM KOHTPOAD TXM
Cpeanee copepxarne AHK 5,60+4,07 7,25+8,17 8,18+8,19 4,46+4,97 | 25,58+16,03 42,60+10,97
B XBOCTe KoMeThl, % +SD (SEM) (0,23) (0,35) (0,38) (0,16) (0,87) (0,87)
CpeaHssa AAMHA XBOCTA 42,96+54,97 | 52,14£97,86 68,94197,73 24,77+28,50 | 246,41+48,31 393,22+100,89
xomerts1, MkM £SD (SEM) (3,15) (4,15) (4,55) (0,91) (2,63) (8,00)
CpeaHMITt MOMEHT XBOCTA, 1,09+2,27 | 3,10+£16,38 3,47+11,77 0,51+1,26 | 25,21+25,54 51,96£21,66
+SD (SEM) (0,13) (0,69) (0,55) (0,04) (1,39) (1,72)
Koauyecrso yurennnix AHK-xomer 308 557 462 987 337 159

IMpumedanms: SD — craHpapTHOe oTKAOHeHHEe; SEM — craHAapTHas OmHOKA CpeAHero.
Notes: SD is the standard deviation; SEM — standard error of the mean.
Tabaumna 4 / Table 4
3nauenus U kputepus ManHa-YuTHM Npu cpaBHeHHH rpynn no napamerpam AHK-komer nocae nasyknun nuroxpoma P450
U values of the Mann-Whitney test when comparing groups by parameters of DNA comets after cytochrome P450 induction

IToka3sareAp
Bpews nmxyGammn renaro- ITaps1 rpynn cpaBaenns Coaepskanne AHK | Aanna xBocra | Momenr
[HITOR € coBoAoM B XBOCTE KOMETbI KOMETBI XBOCTa
24 yaca Orpunareansssiit | 0,3 Mr/MA coBOA 78120 81295,5 80069,5
KOHTPOAB 0,3 mr/ma coBoa + 2,5 MM TXM | 58101*** 58178,5%** 58221,5***
0,3 mr/ma coBoa | 0,3 mr/ma coBoa + 2,5 MM TXM | 116792* 111085*** 113465,5**
72 gaca Orpunareasnsuit | 0,3 Mr/mMa coBoa 20568*** 21932*** 18886,5***
KOHTpPOAD 0,3 mr/ma coBoa + 2,5 MM TXM | 1926*** 1052 1140,5***
0,3 mMr/ma coBoa | 0,3 mr/ma coBoa + 2,5 MM TXM | 11197*** 12268*** 11051,5***

IMpumeuanus: * — p<0,05; ** — p<0,01; ** — p<0,001.
Notes: * — p<0.05; ** — p<0.01; *** — p<0.001.
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TeAbHOTO KOHTPOAS (p<0,001), Tak u APYT OT Apyra mocae
BO3AEICTBHS Ha OAHY M3 HHX TeTpaxaopmerana (p<0,001).
CoBoa mospimaer ¢oHOBHIH ypoBeHb ¢pparmenTaruu AHK
B rematoruTax MH-22a yepes 72 waca, 4To mposBAseTcs B
IpeBbIIIeHHH 3HAYeHHUH TT0Ka3aTeAell OTHOCHTEAbHO TPYIIIbI
OTPUIIATEABHOTO KOHTPOAS: cpepHee coaepxanue AHK B
XBOCTe KOMeThl — B 5,7 pasa, CpeAHAA AAMHA XBOCTa KOMe-
Tl — B 10 pas, cpepAHuit MoMeHT xBocTa — B 15,5 pasa. Be-
POSITHO, 72-4aCOBAst HHKYDAIIHS KAETOK C COBOAOM MIPUBOAMT K
HOBBIIIEHHOMY HAKOTIAGHHIO MOAEKYA pePMEHTOB IIUTOXPOMA
P450, xoropsie npousBopsT ADK B 6oAbIeM KoAndecTBe, YeM
A0 uHAyKuun [12]. TIpr 9TOM aHTHOKCHAQHTHSbIE pepMeHTHI
MOTYT He CIPaBASTbCA C BhICOKOI KoHIeHTpanueit ADK, mo-
CKOADKY TTOAMXAOPHPOBAHHbIe OHEHMABI COBOAA BBI3BIBAIOT
CHIDKEHHe yPOBHS aHTHOKCHAAHTHBIX MOAeKYA [ 19]. Bosmox-
HO, yBeAndeHHOe 06pasoBarne AQK mprBOAUT K TTOBBIIIEHHIO
¢parmenTanuu AHK.

Pe3yAbTaThI 9KCIIEpUMEHTOB C MHAYKIMeH ruToxpoma P450
COBOAOM U IOCA@AYIOIIeit 3aTPaBKOi KAETOK TeTpaxAopMeTa-
HOM IIPEACTaBACHbI B Taba. 3 u 4.

ITocae unkybanuu remaronuros MH-22a B Tevenue 72
9 C COBOAOM U 4 U C TETPaXAOPMETAaHOM CpepHee COAepiKa-
ure AHK B xBocTe xoMeT cocraBaser 42,60+0,87%, uTo Ha
17,02% Bbllle OTHOCHTEABHO 3HAUYEHUI AHAAOTMIHOTO TTOKa-
sateast AHK-koMeT i3 KAeTOK, HHKYOHPOBAHHBIX 72 1 TOABKO
C COBOAOM (p<0,001). AHaAOTHMYHO, CPEAHSS AAUMHA XBOCTa
KOMeT U3 FeTlaTOLUTOB, HHKYOHPOBAHHBIX 72 ¥ C COBOAOM H
44 ¢ TXM, Boimre Ha 146,81 MM (p<0,001), a CpeAHMH Mo-
MeHT XBOCTA Bbllle Ha 26,75, 4eM y KAeTOK, MHKYOHPOBAHHBIX
TOABKO € coBoAoM (p<0,001). Ilpu oTcyTCTBUM MHAYKIUH
nuroxpoma P450 pasHuia MeXAY IpYIIIaMu KAETOK, MHKY OH-
poBanHbIX B Tedenue 1 4aca ¢ 0,5 MM TXM, u oTpuIiaTean-
HBIM KOHTPOAEM II0 3Ha4eHHUAM cpepHero coaepxanus AHK
B XBOCTE KOMETBI COCTaBAsIAA Bcero Aub 8,04% (p<0,001)
(Taba. 1). Takum 06pasom, HAAUYMe CHABHO BHIPaXEHHOI
¢parmenTanuun AHK u3-3a reHOTOKCHYECKOTO AGHCTBUS
TeTPaXAOPMETaHa B IPYIIe KACTOK C 72-9aCOBOM HHAYKITU-
eit uToxpoma P450 coBoAOM, IO CpaBHEHHMIO C KACTKAMH,
3aTPABAEHHBIMU TETPAXAOPMETAHOM 0e3 TaKON MHAYKIIHH,
MO3XeT KOCBEHHO yKa3bIBaTh Ha 60Aee BBICOKHUI YPOBeHb 00-
pasosasmuxca ADK BcaepcTBHE yBeAMYEHHS ITyAa MOAEKYA
depmenToB nuToxpoma P450.

BriBoabI:

1. Obuapyaxceno, umo 0,5 mM TXM uepes 1 uac nocae do-
basrenus 6 cpedy S6ALEMCS 2eHOMOKCUMHbIM OAS 2eNAMOYUNI08
MH-22a 6e3 dobasaenus undykmopa P4S0 (cosora). S mM
TXM npu mex e ycA0BUIX 3AMPABKY He 8bi3bledem Ppasmen-
mayuu AHK, docmosepro passuuaruyeiics ¢ GHAAO2UMHbIM 1O-
Kasameaem 6 OMpUYAMeAbHOil KOHMPoAbHol 2pynne. Baaumodeii-
cmeue S MM mempaxAopmemana ¢ MemOpaHamu KAEmox npuso-
Jum K peakomy CHUNCEHUIO GKIMUBHOCIIL MOAEKYA YUMOXPOMHIX
Pepmenmos cemeiicmea P4S0, yuacmeyouyux nenocpedcmeenHo
8 MPAHCHOPMAYUY MOAEKYA KCeHOOUOMUKA, 410 cnocobcmeyem
CHUNCEHUI0 00pasosanus c6o6odnowx paduxaros. Ilpu xonyen-
mpayuu mempaxsopmemana 0,5 mM, sepoamHo, ne npoucxodum
nepexoda 2enamoyumos 6 cocmosHue NApaHeKposd, noIMoMy
buompancPopmupyroujue Pepmenmot cnocobHvL npoussodums
c80000Hble paduKalbl, BHOCSUjUE PA3PLIBLL MENDY HYKALOMUOAMU
6 mosexyrax AHK.

2. Tenomoxcuueckui 3 pexm He gviseasemcs memodom AHK-
Komem uepe3 3 u 24  unxybayuu enamoyumos MH-22a ¢ 0,5
u S mM TXM 6es npedviniybayuu ¢ co80A0M, 4MO yKA3biBAEM
HA B03MOXNCHYI0 PENAPALIUI0 BOSHUKUUX N0BPescOeruti npu 0beux
KOHYEHMPAYUIX.
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3. 72-4acosas npedviHkybayus 2enamoyumos ¢ co80A0M
(0,3 m2/ma) npusodum x Goree BbiparceHHOMY 2€HOMOKCUHECKO-
my apdexmy nocae 4 4 sampasku kremox 2,5 mM pacmesopom
mempaxiopmemana, yem 24-uacosas. Bepoamno, 72-uacosas
UHKYOAYUS KAEMOK C COBOAOM NPUBOOUIM K YBEAUHEHUI0 NYAd
aKmusHoLX Morekys Pepmenmos yumoxpoma P450, xomopuie
npousgodsm c8o000Hbie padukaivl 6 6OAbULEM KOAUHECHBE,
vem 0o undykyuu. 24 4 npedunxybayuu ¢ cosorom u 4 4 Kyrv-
MUBUPOBAHUS 2eNAMOYUMOB 6 cpede ¢ MEeMPAXAOPMEManom
(2,5 MM) He npusodum k anar0ZUMHOMY PE3yAbMAMY, 4Mo
00BacHsemcs Hasuduem 0oree OAUMEADHO20 AAIMEHMHO20 Ne-
puoda, Heobx00umozo 0rs akmusayuy Guocunmesa gepmenmos
yumoxpoma P450.
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OmnpeaeAeHne i OLEHKA IPYNIOBOTO H36bITOYHOTO (aTPHOYTHBHOTO) PHCKA MOTEPh CAYXa OT IyMa
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Beeaenne. IIpodraakTiKa CeHCOHEBPAABHOMN TYTOYXOCTH AOAKHA 6A3UPOBATHCS HA MATEMATHYECKUX MOACASIX U PACUETHBIX
METOAAX AAS IPOTHO3MPOBAHMA H3MEHEHH IOPOTOB'CAyXa B 3aBHCHMOCTH OT BO3DPACTa M IIPY ACHCTBUM ITyMa Ha OPTaH CAY-
xa. CymecTByer ocTpast HEOOXOAUMOCTD B KOAMYECTBEHHBIX METOAAX OIPEACACHHS PUCKA 3A0POBBIO [IPU ASHCTBUM IIyMa
Boime 80 ABA.

ITeAb MCCAGAOBaHHS — OIpeAeAeHHe IPYIIIOBOrO H30BITOYHOTO PHCKA MIOTEPh CAYXA IIPU ASHICTBHM LIYMA C HCIIOAB30BAaHUEM
MOAEAH TpeTbel pepakiuu craHpapra ISO 1999.3:2013.

MarepHnaAsl 1 MeTOABI. Pa3paboTaHa TEXHOAOTHS ONPEACACHHS IIOPOIOB CAYXa II0 MOAEAM TPeTbell PeAAKIMH CTAHAAPTA
ISO 1999 B 3aBHCUMOCTH OT [0AQ, BO3PACTA, CTAXKA U CTAXKEBOK SKCIIO3HIIHH IIyMa HA OCHOBE CBSI3AHHBIX PACYETHBIX TAOAHI]
MSExcell aast mponenTraeit momyasiyuu 1-99% ¢ marom 8 1%.

Pesyaprarsl. C mpuMeHeHHeM Pa3pabOTAHHON TeXHOAOTHH OIIPeACACHBI HCXOAHBIE AAHHBIE M PACCUMTAHBI OCHOBHbIE [I0Ka3a-
TEAH TPYIIIOBOTO PUCKA IOTEPh CAyXa Ha yPOBHAX KPUTEPHEB AMATHOCTHKM CEHCOHEBPAABHOH TYTOYXOCTH. PaccunTansr ux
3aBHCHMOCTH OT BO3PAcCTa, CTAa U YPOBHS IIyMa.

BsiBoabI: Paspabomannas mexHor02us 10360A5em PACCHUMAMb BEPOSMHOCIHbIE NOPO2U CAYXA OASL KBAHMUAEL NONYASYUYU NOO-
BEPIEHHBIX U HENOOBepICEHHbIX DeliCIBUI0 YMA U BEAUMUHY 2PYNN0B020 UBBLIMOUHO20 PUCKA NOMEPU CAYXA.

KaroueBbIe cAOBa: npoPeccuoHarbHblil PUCK; u30bImMouHbili puck nomepu cAyxd; noKa3amesb nomeps cAyxa; Kpumepuii duazHo-
CIMUKU; CEHCOHEBPAAbHAS MY20YX0CMb
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Calculatuon and assessment noise induced hearing loss excess risk in group of population
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Introduction. Prevention of occupation hearing loss should be based on mathematical models and computational methods
to predict changes in hearing thresholds (HT) with age and under the action of noise on the hearing organ. There is an urgent
need for quantitative methods to determine the health risk of exposure to noise above 80 dBA.

The aim of the study was to determine the group excessive risk of hearing loss (ERHL) under the action of noise using the
model of the third edition of ISO 1999.

Materials and methods. Developed technology for the determination of the HT model, the third edition of ISO 1999,
depending on the gender, age, length of service and experienced noise exposure on the basis of the related settlement tables
MSExcell for population percentiles 1 to 99% in 1% step.

Results. With the use of the developed technology, the initial data were determined and the main indicators of the group risk
of hearing loss at the levels of criteria for the diagnosis of sensorineural hearing loss (SN'T) were calculated. Their dependences
on age, length of service and noise level are calculated.

Conclusions: The developed technology allows us to calculate the probable hearing thresholds of the quantile of the population
exposed to and unaffected by noise and the magnitude of the group excess risk.

Key words: professional risk; the excess risk of hearing loss; the rate of hearing loss; the criterion for the diagnosis; occupation
hearing loss
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BBeAeHI/Ie. Boaee 50 aer Y4Y€HBIMH PA3HbIX CTPaH MIPEA- AW M paCY€THBIE METOADI AAST IIPOTHO3UPOBAHHNS N3MEHEHIS
IIPUHHUMAAHNCDH ITOIIBPITKH pa3pa60TaTb MaTeMaTH4YE€CKHE MOAE- IIOPOroB CAyXa (HC) C BO3pacTOM U IIpU AEﬁCTBHH urymMa Ha
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opraH cayxa [1-10]. PesyasraTom atux pa6ot siBuaach paspa-
60TKa cepHit MeXXAYHapOAHBIX cTaHAapTos ISO 7029 u ISO
1999, BbIycKaeMbIX B pa3Hble TOABI, TIOCAGAHHE PEAAKIIUH
3TUX CTaHAAPTOB U3AaHbL B 2017 u 2013 IT. COOTBETCTBEHHO.
IToAoxxeHMS 9THX CTAHAAPTOB ACHCTBYIOT B Halled CTpaHe C
npunstuem 'OCT P MCO 7029-2011 «Axycruka. Crartu-
CTHYeCKOe PacIpeAeAeHHe IOPOTOB CABIIHMOCTH B 3aBUCH-
MocTH oT Bo3pacTa yeaoBeka» u [OCT P MCO 1999-2017
«Axycruka. OreHKa IIOTepPU CAyXa BCAEACTBUE BO3ACHCTBHU
myma» [11,12].

ITpuHIMITAAPHbIE TIOAOXKEHHUS 9TUX CTAHAAPTOB:

« He mpeacTaBAsieTCs BO3MOXKHBIM OAHO3HAYHO OIIpeAe-
AWTB, KaKasi 9aCTb HAOAIOAQEMO IOTEPH CAYXa (HL) KOHKpeT-
HOT'O 4eAOBeKa 00yCAOBAEHA BO3PACTOM, & KAKasl YACTb MOXET
OBITH BBI3BaHA APYTHMH GAKTOPAMHU, HAIIPUMEP, IIyMOM.

« OnpepesseMble BEAMYHHBI MOTYT MCIIOAB30BAThCA AAS
onenku [IC onpeaeseHHOro yeAoBeKa IO OTHOIIEHHIO K HX
CTATUCTHYECKOMY PACIPEACACHHUIO AASI TPYIIIIBI AIOACH C OAH-
HaKOBBIM [I0AOM, BO3PACTOM, CTa)XeM PaboTbl i CTaXKeBOH IKC-
MO3HMLIMEN IIyMa.

B Hameit crpase Takke IPOBOAMAKCH HCCAGAOBAHHSA B 3TOM
HaIlpaBAEHHH, B Pe3yAbTaTe 4ero OBIAM Pa3pabOTaHbI 1 IPUHS-
TBHI METOAMYECKIE PEKOMEHAQLIMH, B KOTOPBIX [IPUBEAEHBI 00-
Iie IPUHLUIBL cO0pa HHPOPMALIMH, HEKOTOPbIE [IOKA3ATEAH
3MHAEMUOAOTHYECKOM CTATUCTHKH M GOPMYABI AASL HX pacye-
Ta, IPUMEHSIeMbIe AAS OTIPEACACHHUS KATeTOpHUil mpodeccro-
HAABHOTO PHCKA (TIP) mo xaaccam YCAOBHIH TPyAd U HHAGKCY
npo¢3ab0AeBaHMUI, pacieTy CTATUCTHIECKUX [IOKa3aTeAel 110
AQHHBIM IIEPHOAMYECKUX MEAUITMHCKUX OCMOTPOB [13 ,14]. Ho
HH OAMH AOKYMEHT He IIPUBOAUT YeTKUH AATOPUTM pacyera
Beanannb! I1P aast mymoBoro gakropa [15].

B mMeTopMuecKkux peKoMeHAAIMAX [16] omucan MeTop
pacyera «BeposTHOCTH>» [IC Ha peueBBIX YacTOTax (uc-
IIOAB30BAHO CpepHee apupMeTHYeCKOe 3HAYCHHE AAS Ya-
cror 0,5, 1 1 2 xT'y), CBABAHHBIX C BO3PACTOM U LIYMOM, AAS
TIOITYASILIH, IOABEPKEHHOM IITyMy, IT0 MOAEAM BTOPOM PEAAKITUH
cranaapra 1SO 1999.2:1990 [17], u mopsiaok onenxu HL mo
Ppe3yAbTaTaM ayAMOMETPHYECKOTO HCCASAOBAHMUS II0 KPHTEPHSM
T'OCT 12.4.062-78 (CTaHAapT B 1985 1. 6b1A OTMEHEH, OAHAKO I'O-
CTHPOBAaHHbIE KPUTEPUH IIOTEPD CAYXa B CPABHUTEABHOM acIIeKTe
HCTIOAB3YIOTCS B HAYYHO-HCCACAOBATEABCKUX paspa60TKax) [18].
DakTIYecKH, B STOM PyKOBOACTBE TEPMHH «BepPOSTHOCTb> COOT-
BETCTBYeT IIOHATUIO «a0OCOAIOTHBI PUCK>>, IPUHATOMY B IIHAE-
muosoruu. CylriecTBeHHBIM HEAOCTATKOM PYKOBOACTBA SIBASTCS
orcyrcTBre B Mopear ISO 1999.2:1990 3aBucumocTH TOporos
CAyXa OT IIOAOBOH IIPUHAAASKHOCTH YEAOBEKA.

Moaean craapapTa ISO 1999.3:2013 [19] mo3Boaser
onpepeants BeposTHocTHbIe [TC AAS OIIpeAeACHHBIX KBAHTH-
Aefl TIOIYASILIMH B 3aBUCHMOCTH OT II0AQ, BO3PAcCTa, CTaxa pabo-
THI M CTaXKeBOM 9KcIo3unuu myma. Ho Bo3aMoxHO penreHue u
00OpaTHOM 3aA291: OLIpeAeACHHE IIOPOTOB CAYX AASL PA3AMYHBIX
KBaHTHAEHN (npoueHTnAeﬁ) HOMYASIIUY B 3aBUCHMOCTH OT I10-
AQ, BO3PACTA, CTAXA U CTAXKEBOM SKCIO3MIMH ITyMa, KOTOpOe
paccmarpusaercst B pasaeae 7.3 1SO 1999.3:2013 [19]. ITpu-
Mep Taxoro pacdera ITC AAS KOMOUHALME AYAMOMETPUYECKUX
dacToT 1, 2 u 4 xI'j 1 moCTpoeHKA 3aBUCUMOCTEH obmmux u
BO3PACTHBIX IOPOTOB CAyXa II0 TPeM IPOLIEHTHAAM AAS IPYII-
IIBI ISITHAECATHAETHUX My)XHHH IIPU CTaxe paboTs 30 AeT co
craxeBoll akcrosuuuest myma 90 ABA mpuBeseH B mpuaoxe-
Hu «C> aroro craHpapTa. B aToM npumepe BeAnyrHa pucka
noTepu cAyxa B 11,5% ompepeseHa Kak pa3sHOCTb IPOIIEHTHACH
9KCIIOHMPOBAHHON U HEIKCIIOHUPOBAHHOM I'PYIII IIOITYASLIMH
HAa yCAOBHOM KPUTEpPHAAbHOM YPOBHE IOTepH cAyxa 27 ab.

B smupemuosoruueckoii craructuke |20 ] aTOT mokasaTeAb
Ha3bIBAETCS «AODABOYHBIM> UAH «aTPHOYTHUBHBIM>»> PHUCKOM,
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KOTOPBIIT OLIPEAEASIeTCS] Pa3HOCTHIO BEAYUH 3200A€BAEMOCTH
B I'PYTIIAX OABEPXKEHHBIX U HEITOABEPXKEHHBIX ACHCTBHIO (aK-
TOPA, B AAHHOM CAy4Yae — IIyMa. B aHrA0s3bI9HOIM AUTepaType
HCTIOAB3yeTCst TepMuH «Excess risk> [21-24] — u36brrodnbrit
puck (ER) [25].

Us6biTounsiit puck noreps cayxa (ERy ), paccunranmsit
o npuaoxermio C Tperber pepakuuu craHpapra ISO 1999,
MOXXHO CYHTATh HONYASIIMOHHBIM U30BITOYHBIM PHCKOM, TaK
KaK HCXOAHBIE AAHHBIE AASL Pa3PabOTKU MOAEAH 9TOTO CTAHAAD-
Ta [IOAyYeHBI Ha OCHOBE aHAAU3e GOABLINX MACCHBOB AQHHBIX
HapyIeHUH CAyXa, BBIABACHHBIX IIO Pe3yAbTaTaM HCCAEAOBA-
HUH, TPOBEACHHBIX B COOTBETCTBHH C METOAAMH, OTIMCAHHBIMU
B COOTBETCTBYIOIIX MEXAYHAPOAHBIX CTAHAAPTAX.

AASI pa3HBIX ayAMOMETPHYECKUX YaCTOT U MX KOMOMHALINI
(urTerpasbnbix mokasareseit [1C) i COOTBETCTBYIOMIX KpHTe-
pHeB AMArHOCTHKH IIOTePb CAyXa, pacdyeTHble 3HaueHM ERyy,
MOTYT OBITh pasAM4HBL B KauecTBe MHTErpPaABHOTO OKA3ATEAS
MO>XHO IIPHHSATH CpeAHuit OuHaypaabHsiit I1C Ha vactoTax 0,5;
1,0 u 2,0 xI'n [26] U COOTBETCTBYIOIME KPUTePHH AUATHOCTH-
Ku ceHconeBpaabHoi Tyroyxoctu (CHT) aast aT0 KOM6HHA-
IIMHX 9acTOT. BO3MOXHO HCII0AB30BaHKe APYTOfl KOMOMHALHMK
ayAMOMeTpUYeCcKUX JacToT, Hanpumep, 0,5; 1,0; 2,0 u 4,0 Iy
[27] nAn OTACABHBIX ayAMOMETPHYECKUX YACTOT C IPHMEHEHH-
eM cooTBeTcTByIomux kpurepues CHT.

OmpepeasieMast BeandnHa rpymmosoro ERy; 6yaer crpa-
BEAAMBA AAS YACTH TOIYASIIMH C OAMHAKOBBIMH ITOAOM, BO3pac-
TOM, CT3KeM PabOTHI M CTXXEBOM SKCIIO3HIIUH LIyMa.

ITeAb HCCAEAOBAHHUS — OIPeAEACHHUE TPYIIIOBOTO U30bI-
TOYHOTro pHcKa notepnb cayxa (ERy.) mpu aeficTsun myma c
HCIIOAb30BAaHHMEM MOAGAM TPeTbed pepakuuu craHpapra ISO
1999.

3apauu HCCACAOBAHMS:

+ paspaboTKa TEXHOAOIUHU PacyeTa IIOPOroB CAYXa IO MO-
AeAH TpeTbell pepakiuu cTaHpapTa ISO 1999 aag myxuans 1
KEHIIMH AASL PA3AMYHBIX KBaHTHAe# (poLieHTHAEI), TOABEP-
JKEHHBIX 1 HEIIOABEPKEHHBIX ACHICTBHIO ITyMa T'PYIII MOIyAS-
LM PA3ANYHOTO BO3PACTA, CTAXKA PaboThI;

* OIIpeAeAeHHe IIPOLjeHTHALH IPYIII, TIOABEP>KEeHHBIX U He-
HIOABEP>KEHHBIX ASHICTBHIO IyMa, Ha ypoBH:x kpuTepres CHT;

¢ pacyer IpyIIIOBOrO H30BITOYHOIO PUCKA HA KPHTEPUAAD-
HbIX ypoBHAX I1C AAS YaCTH IIOMYASAITMH C OAMHAKOBBIM ITOAOM,
BO3PacTOM, CTaXeM PabOTHI U CTaXKeBOH KCIIO3HULIUY LIyMa.

MarepuaAsl 1 MeTOADbIL. TeXHOAOTUS peaAu3aly pacyeT-
Horo MeToAa onpepeseHns I1C mo MoaeAn TpeTbelt pepakIuy
cranpapTa ISO 1999 B 3aBrcuMOCTH OT IOAQ, BO3pAcTa, CTaxka
H CTXXeBOM 9KCIIO3ULINY IlyMa OCHOBaHa Ha paspaboTke cBs-
3aHHBIX pacyeTHbIX Tabaun MSExcell, Braroaromux pasaeasy,
coaeprKalue pacyeTHble KOIQPUITMEHTI, GOPMYABI pacyeTa
Bo3pacTHbIX H3MeHeHui I1C 1 ux M3MeHeHUI IpH ASHCTBUM
ITyMa AASL Pa3AMYHBIX NPOL@HTHACH IONYASIIMM MYXX4YUH H
XKeHIIUH, KPUTePUAAbHble BEAUYMHBI M PE3YABTATHl PAacUeTOB
B YHCACHHOM U IpaQUIeCcKOM BHAL.

PacuerHas MoaeAb TpeTbell pepakimu cTanpapTa ISO 1999
[19] mosBoaser omnpepeautd IIC AAs mponjeHTHACRH OT S AO
95% nOIyASIMK My>YHH U SKEHIUH AAS QyAOMETPHIECKOTO
psaa vacror 0,S; 1,0; 2,0; 3,0; 4,0 u 6 xI'y. Mcnoabayembie B
pacdeTax BeAMYMHBI MHOXKUTEAS k, COOTBETCTBYIOIME HOP-
MaABHOMY PacCIPeAeAeHHIO AAS IpOoLieHTHAH S—95% momyas-
nuu ¢ maroM 1%, npuseaens! B Tabauue A. 1 TOCT P MICO
7029-2011 [11]. B parHOI1 paboTe 6blA paclIMpeH AHAMA30H
BEAMYHH 3TOTO MHOXHTEAS AAd HIporieHTHACH 1-99% C marom
B 1% 1 onpepeAeHbI 3aBUCUMOCTH M3MEHEHHS BeAUYHH IOPO-
TOB cAyXa, cBs3anHbIX ¢ BospacroM (HTLA), AAst poLieHTHA®I
TOIIYASIAM 3TOTO AMATIA30HA AAS MY>KYMH U SKEHIIMH Pa3HOTO
Bospacra (puc. 1).
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Puc. 2. Iloporn cayxa, BbI3BaHHbIE ITYMOM Pa3HBIX YPOBHeH
(NIPTS), a) 85 ABA, 6) 90 ABA, B) 95 ABA, y MyX4HH B B03-
pacre/craxe 21/1, 40/20 u 60/40 aer AAsL IpOLEHTHAEI TO-
myassoad 1-99%

Fig. 2. Thresholds of hearing caused by noise at different levels
(NIPTS), a) 85 dBA, b) 90ABA in) 95 dBA for men in the age/seniority
21/1,60/40 and 40/20 years for percentiles of the population 1-99%
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Puc. 4. 3MeHeHHe BeAHYHHBI OTHOCHTEABHOTO PHCKa IIOTEPh
CAyXa C BO3PAaCTOM/CTaKeM IHPH A€HCTBHH IIyMa PasAHMYHBIX
ypoBHeit

Fig. 4. The change in the value of RR HL with age under the action of
noise of different levels

Caeayromum 3TanoM ObIA pacyeT 3aBHCUMOCTEH M3MeHe-
HHUS TIOPOTOB CAYXa OT AGHCTBHS IIyMa PAa3AMYHBIX YPOBHeH
(NIPTS) aas npouentuaeit momyasuuu 1-99% (puc. 2).

AAs pemeHHs BTOPOM IMOCTAaBACHHOH 3aAa4H IIPOHU3BEACH
pacuer o6mux usmenenuit [1C or myma u Bospacta (HNLAN)
IIPH Pa3AMYHBIX BO3pAcTe/CTaxke M YPOBHSX IIYMa B AUAIIA30He
nponenruaeit 1-99% momyasiu ¢ marom B 1%. Aasee ompe-
AGASIAMCh BEAUMHHBI TPYTIMOBOTO H36bITouHOr0 prcka ER | n
ER,, Ha KpUTepHAAbHBIX YPOBHSX AMATHOCTHKH [OTEPh CAyXa
1-it cremenn (CrHL=11 AB) u 2-it crenenu (CrHL=21 AB) mo
T'OCT 12.4.062-78 [18]. ITpumep onpepeeHus H3OBITOIHOTO
PHUCKA IIOTEPU CAYXA AASL MY>KIHHBI 54 A€T, CO CTaxkeM paboThI
34 ropa u cTaxeBoit axcrosunyeit myma — 93,4 ABA npuse-
AeH Ha puc. 3.

Pacuerst ERyy;, AAs cpeaHero mopora cayxa Ha yacroTax 0,S;
1,0 u 2,0 xI'y moKa3aAM cAeAyIOITHEe Pe3YABTAThI:

ERH:lS%) ER21=11%.

Beanunnsr ERyy; Ha wacTore 4 Iy oA BhIpaXKeHHBIX IIPU-
aHakoB Boaaeiicrsus myma (CrHL=21 AB) u noteps cayxa 1-it
crenern (CrHL= 41 aB) u 2-it crenern (CrHL= 66 AB) mo
MOAMQUITMpPOBaHHBIM KpuTepusaM Ha ocose 'OCT 12.4.062—
78 [26] cocraBasiOT:

ER,,=32%, ER,,=33%, ER~8%.

Beanunna ER¢ He MOXeT ObITh KOPPEKTHO OLpeAeAeHa,
TaK KaK HPOLIeHTHAD IOITYASIIHH C BO3PACTHBIMY U3MEHEHHAMU
cAyxa Ha kputeprasbHoM ypoHe CrHL=66 Ab 6yaer menee
1%. Ilpu ompepeAeHUH BeAMYMH MHOXHTeAs k cOOTBeTCTBY-
IOIMX HOPMAABHOMY PACIIPEACACHUIO AAS IPOIEHTHACH IO-
IyAsiiuy MeHee 1% 9Ta BeAMYHHA MOXeT OBITb PACCUMTAHA.
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Tabaumna 1 / Table 1
I'pynmoBoii H30bITOYHbIA PHCK IOTEPH CAYXa MPH AACTBHH LIIyMa Ha ayAHOMeTpHYecKHx JacroTax 0,5-2,0 xI'y i xpu-
TepPHAABHBIX YPOBHAX IoTepb cayxa o TOCT 12.4.062-78 [18]
Group excessive risk of hearing loss under the action of noise at audiometric frequencies 0.5-2.0 kHz and criteria levels of
hearing loss according to GOST 12.4.062-78 [18]

Kpurepnn noreps cayxa

Bospacr / | Ilpusnakn Bospesicreus myma (S AB) | Horepu cayxa 1-i crenenn (11 AB) | ToTepu cayxa 2-if cremenn (21 AB)
CTaXK, AT CraxxeBas akcmosunusi, ABA

8s | 90 95 | 100 | 85 [ 90 | 95 [ 100 | 85 | 90 95 | 100

I'pynnoBoit H30BITOIHBIN PACK HOTEPD CAyXa, %

25/5 1 S 12 23 1 4 12 26 0 0 1 9
30/10 1 S 14 31 1 S 14 31 0 0 14
40/20 2 7 21 40 2 7 20 44 1 2 7 27
50/30 2 8 21 35 2 8 21 47 1 3 13 37
60/40 2 7 15 24 2 7 22 41 1 S 17 42

Tabauma 2 / Table 2
I'pynnoBoit H36BITOYHDI PHCK HOTEPb CAYXa MPH AHCTBHH ITyMa Ha acToTe 4,0 KI'j M0 MOANQHUIIMPOBAHHBIM KpHTe-
PHAABHBIM YPOBHAM HOTePh cAyxa Ha ocHoBe TOCT 12.4.062-78 [26]
Group excessive risk of hearing loss under the action of noise at a frequency of 4.0 kHz by modified criteria levels of hearing
loss based on GOST 12.4.062-78 [26]

Kpurepnn noteps cayxa

Bospacr / | IIpusHaku BO3AeACTBAA IyMa (21 aB) | TloTepu cayxa 1-it crenenn (41 AB) | HoTepu cayxa 2-it crenenn (66 AB)
CTaXK, AeT CraxxeBas sxkcnosunusi, ABA

85 | 90 | 95 [ 100 | 85 | 90 | 95 | 100 | 8s 90 95 | 100

I'pynnoBoit n36bITOYHBIN PHCK HOTEPD CAyXa, %

25/5 4 1S 34 S5 0 0 1 10 0 0 0 0
30/10 10 29 57 79 0 0 9 34 0 0 0 1
40/20 15 36 60 74 2 8 27 56 0 0 0 8
50/30 15 31 44 S1 7 19 40 67 0 1 6 22
60/40 9 16 22 26 2 7 22 41 1 S 17 42

Tabauna 3 / Table 3
I'pynmoBoii H36bITOYHDIA PHCK HOTEPH CAYXa MPH AAICTBHH LIIyMa Ha ayAHOMeTpHYecKux yacrorax 0,5-4,0 xI'y i kpu-
TepPHAABHBIX YPOBHAX IIOTEPH cAyXa 0 DepeparbHBIM KANHHYECKAM PEKOMEHAALHsIM [27 ]
Group excessive risk of hearing loss under the action of noise at audiometric frequencies of 0.5-4.0 kHz and criteria levels of
hearing loss according to Federal clinical recommendations [27]

Kpurepun norepp cayxa
Bospacr / | llpusnaxn BosaericTeus myma (11 AB) | CHT 1-i crenenn (26 AB) | CHT 2-ii crenenn (41 AB)
CTaXK, AeT CrakeBas sxcmosunmsi, ABA
85 | 90 | 95 | 100 | 8 [ 90 | 95 [ 100 | 8s 90 [ 95 | 100
I'pynnoBoii H36HITOYHBIA PHCK HOTEPD CAyXa, %
25/5 4 11 22 38 0 0 1 10 0 0 0 0
30/10 6 15 30 52 0 0 4 19 0 0 0 1
40/20 8 19 37 58 1 4 13 36 0 0 0 7
50/30 7 18 34 48 3 9 23 48 0 0 3 17
60/40 6 14 23 31 S 12 27 52 1 3 11 30
ITpu ucroAb30BaHNM KOMOMHALIMU AyAUOMETPHYECKHIX Beanuuna ER,; TouHO He ompepeAsieTcs, TaK KaK Ha 3TOM

vactor 0,5; 1; 2 u 4 xI'y u kpurepues moteps cayxa mo Pe-  KpUTepUAABHOM YpPOBHE AMATHOCTUKH IIOTEPh CAyXa POLEeH-
ACPAABHBIM KAMHMYECKUM PeKOMEHAAIUAM [27] AASL pU-  THAb NOMyAsALuu OyaeT MeHee 1%.

3HakoB moTepb cayxa (11 AB) u moTtepn cayxa 1-it crenenu VcroAb30BaHUe AASL TEXHOAOTUM PAcYeTOB CBSI3aHHDIX
(CrHL= 26 AB) u 2-it crenenu (CrHL= 41 AB) u 35 AB o Tabaun u rpadukos B mponeccope MSExcell npu BHecennn
sapy6exubiv AauubiM [28] Beamunsst ERyy B 9TOit Tpymne B COOTBETCTBYIOLIHE IOAS HCXOAHDBIX AAHHBIX O BO3PACTe, CTa-

COCTaBASIIOT: e paborsl, cTaxeBoi axcrosunuu U Beanyns I1C Ha craH-
AAPTHBIX ayAMOMETPUYECKHX 4ACTOTAX YeAOBeKa (My>KIMHbI
ER,;=26%, ER,,=20%, ER,;=4%, ER;,=9%. VAW JKEHIIMHBI) TI03BOASIET TIOAYYHTD B PEAAbHOM BpeMeHH
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Tabaura 4 / Table 4

CpaBHeHne AQHHBIX I'PynIIoOBOro H30BITOYHOTO PHCKa IO pa3HbIM HCTOYHHKAM AAS 60-AeTHHX MY>K1HH, paﬁoranumx B

myme 40 ser

Comparison of estimates of group excess risk from different sources for 60-year-old men who worked in noise for 40 years

Vi . | 36bITOYHBIIT PHCK, %, ONPeAeACHHBIA AASI CPEAHEr0 GHHAYPAABHOIO MOPOra CAyXa Ha yacTorax 0,5;
PZT(E?IZ::;):;BOH 1; 2 xI'm; mo xpuTepuro norepsb cayxa 2506
L ex 8,crans AB;\ NIOSH (1972) [22] IS0 1999 NIOSH ISO ISO
o (1971) [22] (1978) [2]* 1999 (2013) 1999 (2013)**

80 3 0 1 0 1
85 15 10 8 1 S
90 29 21 25 4 12
95 43 29 14 27
100 37 S2

ITpumevanue: ¥ — B HccaepoBanuu [2] mpuMeHsacs HaGop ayauoMeTpudeckux 9actor 1, 2, 3 u 4 kI; ** — B uccaepOBaHUH NpH-

MeHsIACsL Habop ayanomerpraeckux dactor 0,5, 1,2, u 4 xI'y

Note: * — the study [2] used a set of audiometric frequencies of 1, 2, 3 and 4 kHz; ** — the study used a set of audiometric frequencies of 0.5,

1,2, and 4 kHz

HeOOXOAUMBIE Pe3yABTATHI B YNCAOBOM M IPAdUIECKOM BUAE.
PaspaboTaHHas TEXHOAOTHS ITO3BOASIET PACCUUTATD BEAHTH-
HbI rpynnosoro ERyy : Aast wacroTst 4 k1) Ha KpUTEPUAABHBIX
YPOBHSX AHMATHOCTHKH IIOTepb cAyxa 21, 41 u 66 AB; aasa
kombuHanuu vacror 0,5; 1,0 u 2,0 xI'y Ha KpuTEpHAABHBIX
YPOBHSAX AMaTHOCTHKHU ImoTepb cAyxa 11, 21 u 31 aAb; aas
koMbuHanuu vacror 0,5; 1,0; 2,0 u 4,0 xI'1; Ha KpuTepUaAb-
HBIX YPOBHSIX AMATHOCTUKH IIOTepb cAyxa 11,26, 35 u 41 AB.

Ipu He0OXOAUMOCTH TabOAUIIBI MOT'YT GBITH AOIIOAHEHBI
pacueToM ERy; Ha KakAO# ayAHOMETpHYECKOIl YacToTe B
amamasowe 0,5; 1,0; 2,0; 3,0; 4,0 u 6,0 I, (T. e. B IpeAeAdx,
OrpaHMYeHHBIX MOAEABIO cTaHAapTa ISO 1999.3) u Aast ArO6BIX
KOMOHHALMI 9THX 9acTOT. HekoTopsle 0cobeHHOCTH TabAHL
MSExcell, a Tak:xe pasAndus B BEAHNIMHAX PACIETHBIX K0P -
IIUEHTOB AASL MY>KUHMH U JKEHIUH U AATOPHTME PAacueTOB AAS
Auy B Bo3pacTe MeHee 30 AeT TPEOYIOT HCIIOAb30BAHIS OTAEAD-
HBIX [IOAEHT BBOAA HCXOAHBIX AQHHBIX H BHIBOAQ PE3YABTATOB.

Pesyabrarpl. PesyAbTaThl pacueToB BEAUYHH IPYIIIOBOTO
ERyy, pu AeHiCTBUY ITyMa Pa3AMYHbBIX YPOBHEH AASL HECKOAD-
KHX KPUTEPUEB CEHCOHEBPAABHOM TYTOYXOCTH B PA3AHYHBIX
BO3PACTHBIX IPYIIIaX IPEACTABAEHDI B Ta0A. 1-3.

ITo pesyabraTaM pacueToB BHLABACHA KOPPEASAIHOHHAS
cBa3b (r=0,78-0,99) 3aBucHMOCTH U36HITOYHOTO PHCKA TO-
Tepb CAYXa AASL BCeX KOMOMHALIMI 9aCTOT U KPUTEPHAADBHBIX
YPOBHEH IOTEPb CAyXa B AMAMA30He YPOBHEH ITYMOBOM 3KC-
nosunuu oT 85 a0 100 ABA. M3aMeHeHMe HanlpaBAEHHOCTH 3a-
BUCHMOCTeN H30BITOYHOTO PUCKA OT BO3PACTA U CTAXA, OIIpe-
AeACHHbIX Ha KPHTePHAAbHBIX yPOBHAX oTepb cayxa o [OCT
12.4.062-78 [ 18], cBEAETEABCTBYET, 4TO CO CHIDKEHHEM PHCKa
IPU3HAKOB BO3AEHCTBMA IIyMa U IIOTePb CAyXa 1-i cTereHH
BO3PACTaeT PUCK MOTEPh CAYXA AASL 2-H CTEIIeHH IIOTePhb CAyXa.

Us6prrounsrit puck (ER), B kauecTse Hanboaee apekBaT-
HOTO II0Ka3aTeAs] AAS OL]eHKM PUCKA ITOTEPH CAYXa OT IIYMa,
HMeeT OIpeAeACHHbIe IIPeUMyLIeCTBa epeA APYTHMH I0-
Ka3aTeASIMU PHCKA, TAKUMHU KaK A0COAIOTHBIN PUCK, OTHOCH-
teabHbil puck (RR) 1 aTHOAOTHYECKas AOAS. ABCOAIOTHBII
PUCK, PaBHBIA IPOLEHTHAIO NOMYASIIUK C OIPEACACHHBIMH
IIOPOraMH CAyXa, XapaKTepu3yeT oOIre MOTEPH CAyXa, He
BBIAGASS BKAAA ACHCTBHA IIyMa.

C Bo3pacToM, HECMOTpSI Ha PaCTyIUe IOTePH CAYXa, OT-
HOCHTEABHBIH PUCK CHIDKAETCS, TaK KaK AOAS BO3PACTHBIX
noTeph cayxa Bozpacraer (puc. 4).

V36bITOYHBIA PUCK AASL OLIEHKH IOTEPb CAyXa IPH AeH-
CTBMM IIyMa B HACTOSIjee BpeMsl CIMTAETCSI OoAee IpueMAe-
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MM [21,24,29]. Bearranna ER 3aBHCHT OT pe3yAbTaTOB H3Me-
PpeHuit ITyMOBO¥H SKCIIO3HITUH, BHITOAHEHHBIX C IPHMeHeHHeM
Pa3AMYHBIX METOAOB M3MepeHHus. B Hacrosmee Bpems ycros-
AOCh MHEHHe, 4TO HanboAee aAKBATHO BEAMIIHON AASL OLIeH-
KH PHCKA IIOTEPb CAyXa SBASETCS SKBHBAACHTHBIH yPOBEHb
3ByKa A 32 BOCBMHYACOBYIO pabouyio cMeHy. CyliecTBeHHYIO
POAb HTPaeT pacdeTHast MOACAb AASL OTIPEACACHHS BO3PACTHBIX
M3MeHEHHUH CAyXa U IIOTePb CAyXa IIpHU AericTBuH myMa. Kpome
TOrO, Ha BeAn4nHy ER BAMseT IpUHATHI HAGOP ayAHOMETPH-
9eCKHX JacTOT AAs ompeaeserns [1C i BeanunHa KpuTepres
AASL AMQTHOCTUKHU Tyroyxoctu [21,22,24,29]. [Ipumenenue B
IIOKazareAe 4acToThl 4 KIIl MCKAIOUAEeT HyABOM M30OBITOHBIIT
pucK mpu yposHe akcnosunuu 80 AB.

HexoTopsie pesyabrarst onpepeaerus ER mo 3apybex-
HBIM MCTOYHHKAM IIPHBEACHHI B TabAue 4.

AobaBaenne B Habop acToTsl 6 K[} AACT BO3BMOXXHOCTb
oLeHKH prcka panHux usmenenuit [1C [21]. BosmoxHo, 9To
AASL Pa3AMYHBIX LieAelt mporHosuposanus HL HeobxopuMo
BbI6paTD CBOi1 HA6OP AyAMOMeTpHYeCKUX 4acToT [23,24], Ha-
npumep, 3-6 kI'1y AASL IPOrHO3UPOBAHMS PAHHHX IPH3HAKOB,
a 0,5-2,0; 0,5-3,0; uau 0,5-4,0 Iy — A5 mporuosuposa-
HHS IIOTEPh CAYXa COOTBETCTBYIONIEH CTEeNeHH, B 3aBUCHMO-
cru ot BeibpanHoro CrHL. AAst OLleHKH pHCKa CHIDKEHHS
BOCIIPHATHSA PEYH BO3MOXKHO HCIIOAB30BATh IIAPAMETP CPeA-
HEro IOpora CAyXa C HCIIOAb30BAHKMEM HHAEKCOB apPTHKYAS-
un [29,30]. AAS KaXAOI LieA IPOrHO3MPOBAHHUS KaK IIPO-
deccnoHaAbHOTrO, TaK ¥ HeNPO(eCCHOHAABHOTO BO3ACHCTBHSA
IIyMa Ha CAyX HeOOXOAMMA pa3paboTKa COOTBETCTBYIOLE
IIKAADBI OLJeHKU M30BITOYHOTO pucka [23].

BriBoabI:

1. Paspabomana mexnoA02us pacqema 8eposmHocmHbLx no-
P0208 cayxa 0As pasauunbix keanmuaeil (npoyenmuaeii) nony-
Asyuu no modeau mpemveti pedaxyuu cmandapma ISO 1999 na
ayduomempureckux yacmomax 0,5-6 kIy u ux kombunayusx 6
3ABUCUMOCTIY O 110AG, 603PACHA, CIANA U CIAXNCEBOH IKCNO3U-
yuu wyma. TexHor02us maksie n0360ASeM 1O UIBECHIHBIM HOAY,
B03pPACMY, CIMaAXCy U CANCEBOTE IKCHOSUYUY LUYMA U 3A0aHHbIM
Kpumepusm nomepo CAyXa 603MOHCHO OnpedeAumt K6AHMUAL
dfpoueummm) NORYASYUY NOOBEPHCEHHBIX U HENODBEPIEHHDLX
Oeticmeuio uyma ¢ AHAAOZUMHBIMU B03PACIHBIMU U IKCHOSUYU-
OHHBIMU NOKASAMEAIMU U BEAUMURY 2PYNN0B020 U30bIMOYUHO20
pucka nomepu cAyxa.

2. BeAununa 2pynnosozo usbuimouHozo pucka nomepu cAyxa
3asuUCUmM 0mM NPUHAMO20 UHMEZPAALHO20 NOKA3AMEAS NOmMepD
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CAYXA, 3A0aHHO020 KPUMEPUS CHIENEHU NOMepl CAYXd, NPUHIMOT
A5 pac4emos mamemamudeckoii MOOEAU U OMpaxcaem eposim-
HOCHIb 0NOAHUMEAbHBIX CAYHAEE NOMEPU CAYXd, 00YCAOBACHHDIX
8o3deticmeuem uyma.

3. Tpebywomcs donosnumervtote uccredosanus 0as onpede-
AEHUS ONMUMAALHO20 HAOOPA AYOUOMEMPUHECKUX HACHIOM 0AS
pactema epynnosozo u3bviMouHo20 PUCKA NOMEPU CAYXA U UiKA-
Abl €20 OYEHKU.
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XKupxosa E.A."?, Opanckas A.-H.? Kasunun M.P?, T'ypesua K.I'*

Acconmanus NAa3MeHHbIX YPOBHel TecTocTepoHa H BUTaMHHA D ¢ a6A0MHHAABHBIM OXKHpeHHeM
u KypenneM. IInroTHoe HccaepoBaHHE

TentpansHas aupexuus sppasooxpanenus — puanar OAO «PXKA», ya. Maaas Ipysunckas, 52A/1, Mocksa, Poccus, 123557;
*OI'BOY BO «MoCKOBCKHIT TOCYAQPCTBEHHBI MEAMKO-CTOMATOAOTHYecKuil yHuBepcuTeT M. A. V. EBpokumoBa> Munsapasa Poccum,
Aenaerarckas ya., 20/1, Mocksa, Poccus, 127473;

SHY3 «IlentpassHas kannudeckas 6oapauna Ne2 um. H.A. Cemamko» OAO ,PXXA», Byaaiickas ya., 2, Mocksa, Poccus, 129128

IleAs HccAeAOBAHHS — H3yUeHHe ACCOLHAIINU yPOBHeH BUTaMUHA D 1 TecTocTepOHA y pabOTHHKOB 5KEAE3HOAOPOXKHOTO
TPAHCIIOPTA MPY HAAMYUU COITYTCTBYIOUX (aKTOPOB PHCKA: KyPEHHS M aOAOMHUHAABHOTO OXHUPEHHS.

Marepnaast 1 MeTOABL. [IpoBeACH PeTPOCIIEKTHBHBLI aHAAMS MEAULIMHCKUX KAPT GOABHBIX cTaoHapHOro npoduas ($op-
Ma 003/y) 3a mepuoa ¢ 01.01.2016 mo 31.12.2018, mpoxopusmmx aeverue 8 HY3 HKL] OAO «PXXA», Mocksa. Cpeant
YKa3aHHBIX MEAULIMHCKUX KapT CAy4aiHbIM 06pasoM 6biar oTobpanst 60, 13 KoTopbix 30 AHL} 6e3 IPU3HAKOB LEHTPAABHOTO
oxupenns u 30 AUIT C IPU3HAKAMU LIEHTPAABHOTO OXMpeHus. KpuTepreM IeHTPaABHOTO OXHMPEHHS CAYXHAA OKPYXHOCTD
tasnn 102 cM 1 6oaee. BoIIUCBIBAANCH Pe3YABTAThI OHOXUMHUECKHX HCCAEAOBAHHI, IAA3MEHHOE COAEPIKAHHe CBOOOAHOTO
TeCcTOCTepoHa ¥ BuTaMKHa D, a Takoke yKasaHHs Ha TO, KYPUT HarueHT UAK HeT. CpepHHIT BO3pAcT 00CAEAOBAHHDIX COCTABHA
45,3+9,0 ropa; unpexc Maccel Teaa (IMT) — 38,1+7,4 xr/m2

Pesyabrarsi. Haauume abA0MUHAABHOTO OXXMPEHHs K KypeHHe ObIAU GaKTOpaMu, KOTOpble He3aBHCHMO APYT OT APYTa HAH B
coyeranun 6b1a1 accotuupoBansl (p<0,05) ¢ U3MEHEHUAMU YPOBHel! TAIOKO3bl, TAMKHPOBAHHOTO [eMOTAOGUHA, TPUIAHLIEPH-
AOB, TecTocTepoHa 1 ButamuHa D. Kak a6A0MUHAABHOE OXMpeHHe, TaK ¥ KypeHHe aCCOLMMPOBAHBI C IIOBBIIIEHHEM YPOBHEN
TAIOKO3bI, TAUKMPOBAHHOTO T€MOTAOOKHA M TPUTAULIEPHAOB, A TAKKE CO CHIDKEHHEM COAEPXKAHMS TeCTOCTEPOHA U BUTAMUHA
D. MeTopoM > GBIAO IIOKA3aHO, YTO C HUSKHIT YPOBEHb TECTOCTEPOHA HAOGAIAAETCS Ha (pOHE HUBKHX IIAA3MEHHDIX KOHIJEH-
Tpanuii BuTaMuHa D IpenMyIecTBeHHO Y KypHABIIUKOB, @ BHICOKMH YPOBEHb TECTOCTEPOHA Ha GOHE BBICOKOTO COASPIKAHHS
BuTaMuHa D — y HexypsAmux. AHAAOTHYHO Ha GOHE IIeHTPAABHOTO OXXHPEHH HU3KUI YPOBEHb TeCTOCTEPOHA aCCOLIMMPOBAH
¢ HU3KUM copepkanueM Butamusa D. Haitaensr socTosepasie (p<0,05) koppeasiiuu Beca ¢ yposHeM Tpurautiepuaos (0,50);
OKPYXHOCTH TaAMH — C ypOBHeM TpurauLepuaos (0,53), FAI0KO3bI M TAMKUPOBaHHOTO remoraobuna (0,59), xosectepuna
u AITHIT (0,93).

3akarouenne: OdHospementoe cHuxcenue yposHeii sumamuna D u mecmocmepond, nauboree xapaxmeproe 0AS KypIusux u 0As
AUY € NPUSHAKAMU AO00OMUHAALHO20 0HCUPEHUS, mpebyem BoAee NPUCHAALHO20 BHUMAHUS CO CHIOPOHY! BPaUeli-aHO0KPUHOA0208.
Karouesbie caoBa: xere3HodopoxcHblil; sumamun D; mecmocmepon; oxupenue

Aaa maraposanmsa: JKupaxosa E.A., Opanckas A.H., Kaauaua M.P,, Typesuiu K.I. Acconjuarus ma3MeHHbIX ypoBHeH Te-
cTocTepoHa M BuTaMuHa d ¢ aGAOMHUHAABHBIM OXUpeHHeM U KypeHueM. ITinaoTHOe nccaepoBanue. Med. mpyda u npom. sxo.
2019; 59(4): 219-222. http://dx. doi.org/10.31089/1026-9428-2019-59-4-219-222
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Elena A. Zhidkova'?, Alevtina N. Oranskaya?, Mikhail R. Kalinin®, Konstantin G. Gurevich?

%slsociati‘i)n of plasma levels of testosterone and vitamin D with abdominal obesity and smoking.
ilot study

'Russian Railway branch of JSC, 52a/1, Malaya Gruzinskaya str., Moscow, Russia, 123557;
*Moscow state medico-dental university of A.I Evdokimov, 20/1, Delegatskaya str., Moscow, Russia, 127473;
3Central Clinical Hospital Ne2 named after N.A. Semashko, «JSC» Russian Railways», 2, Budaiskaya str., Moscow, Russia, 129128

The aim of the study is to study the association of vitamin D and testosterone levels in railway workers in the presence of
concomitant risk factors: smoking and abdominal obesity.

Materials and methods. A retrospective analysis of the medical records of patients with inpatient profile (form 003/s) for
the period from 01.01.2016 to 31.12.2018, treated in the Scientific Advisory Center /SAC/ N «Russian Railways>, Moscow.
Among these medical records were randomly selected 60? of these, 30 were without signs of central obesity and 30 were
with signs of central obesity. The criterion for central obesity were waist circumference of 102 cm or more. The results of
biochemical studies, plasma content of free testosterone and vitamin D, as well as indications of whether the patient smokes
or not were written out. The mean age was 45,3+9.0 years; body mass index (BMI) was 38,1+7.4 kg/m>

Results. The presence of abdominal obesity and Smoking were factors that were independently or in combination associated
(p<0.05) with changes in glucose levels, glycated hemoglobin, triglycerides, testosterone, and vitamin D. Both abdominal
obesity and smoking were associated with increased levels of glucose, glycated hemoglobin, and triglycerides, as well as
decreased testosterone and vitamin D. The x2 method has been shown that low testosterone levels are observed against the
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background of low plasma concentrations of vitamin D mainly in smokers, and high testosterone levels against the background
of high vitamin D content — in non-smokers. Similarly, against the background of central obesity, low testosterone levels are
associated with low vitamin D. significant (p<0.05) weight correlations with triglyceride levels (0.50); waist circumferences
with triglyceride levels (0.53), glucose and glycated hemoglobin (0.59), cholesterol, and LDL (0.93) were found.
Conclusion: The simultaneous reduction of vitamin D and testosterone levels, the most typical for smokers and for those with signs
of abdominal obesity, requires more attention from endocrinologists.
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Bseaenue. Buramun D oTHOCHTCS K rpyTIIIe SKHPOPacTBOPH-
MbIX BUTAMHHOB, AASI KOTOPOT'O YCTAHOBAEHA OOpaTHast KOppeAst-
1Hs C YPOBHEM MHCYAMH-PEe3UCTEHTHOCTH y B3pOcAbIX [ 1]. Aoka-
3aHO CHIDKEHHE COACPIKAHIS AAHHOTO BUTAMIHA TIPH OXKUPEHHH
BHE 3aBHCHMOCTH OT APYTHX (pakTopos pucka [2]. VsBectHo,
4TO BUTAMUH D ACTIOHMPYETCsI B TOAKOXKHO-KHPOBOH KAETYATKE
¥l CTAHOBHTCSI HEAOCTYTIEH AASL [IEHTPAABHOTO KPOBOTOKA [ 3—4].

B nocaepH#e rOABL B 3apy0eXHOM AUTEpaType CTAAU IO-
SIBASITBCSL ITyOAMKALIME O B3aHMOCBSI3H HU3KOTO YPOBHS TeCTO-
CTepOHa y My»4uH ¢ Ae¢puuurom Butamusa D [ 5], oaHako me-
XaHH3M AQHHOTO (peHOMEHA B HACTOSIINI MOMEHT AO KOHIja He
usydeH. Cuuraercs, 4To Aeduriut Buramuna D, mpesxae Bcero,
MOJXeT OBITb CBSI3aH C HEAOCTATOYHBIM YIOTPeOACHHEM IIHIH
C BBICOKUM COAEp)XaHHeM AAHHOTO BUTaMHMHA [6], a Takxke ¢
HEAOCTATOMHOCTBIO ITOAydeHust Y O-usayvenns [7].

B cBoI0 0uepeAb, CHIDKeHUEe YPOBHS TeCTOCTEPOHA He TOAb-
KO NMPUBOAHUT K HAPYILIEHHIO PEIPOAYKTUBHOM QYHKIIHM, HO U K
IOBBILICHUIO APTEPHAABHOTO AABACHHS, YBEAMYEHHIO HHAEKCA
MACChI TeAd [8] CHIDKEHMIO TOAGPaHTHOCTH K $H3MIECKUM Ha-
rpy3KaM, CHIDKEHHIO BHUMAHUsL. Taxum obpasoM Gpopmupyercs
[OPOYHbI KPYT: AepUUHUT BUTaMUHA D BbI3bIBaeT pasBuTHE
HHCYAHHOPE3HCTEHTHOCTH U IIOBBIIIEHHE MACCHI TeAQ, A TAKKe
HPUBOAUT K CHIDKEHHIO YPOBHS TecrocTepoHa. Huskuit ypo-
BeHb TeCTOCTEPOHA, B CBOIO OYePEeAD, TAIKe CIIOCOOCTBYeT yBe-
AMYEHHIO MACCHI T€AQ, TO eCTb YCyrybAsieT AepUIUT BUTAMHIHA
D. Ilpu HasHaveHnu BuTaMuHA D My>XYMHAM BBIIBACHO ITOBBI-
IIeHNe YPOBH: TecTocTepoHa B KposH [9]. Caeayer ormeTnTs,
YTO B AUTEpATYPe OIHCAHBI IPO(PeCCHOHAABHbIE PAKTOPHI PHCKA
PaOOTHUKOB >KeAe3HOAOPOXKHOTO TPAHCIIOPTA, IPHBOAIIIHE K
OBICTPOMY CHIDKEHHIO yPOBHS TeCTOCTEPOHA ¢ Bogpactom [ 10].

ITeAn MccAeAOBaHHMSA — H3ydYeHHe ACCOLHMALINU YPOBHeN
BuTaMuHa D ¥ TecTocTepOHa y pabOTHHUKOB JKeAE3HOAOPOXK-
HOTO TPAHCIOPTA IIPH HAAMYUH CONMYTCTBYIOWUX $aKTOPOB
PHUCKa: KypeHHs 1 A0AOMUHAABHOTO OXKHPEHHL.

Marepuaasi 1 MeToAbI IccaesoBarie 0A06peHO MEeKBY30B-
CKMM KOMMTETOM IIO 3THKe, ITpoTokoA Ne0S—-18 or 24.05.2018.

ITpoBepeH peTPOCIEKTHBHBIN AHAAM3 MEAULIMHCKHX KAPT
60AbHDBIX cTanoHapHOTo poduas (popma 003 /y) 3a mepuop,
¢ 01.01.2016 mo 31.12.2018, mpoxopuBmux sedenue 8 HY3
HKIT OAO ,PXXA», Mocksa. Bian 0To6panst My>K4HHBL CO
craxxeM paborsl B OAO «PJKA» He menee 10 aer. ITpoana-
AMBHPOBAHBI TOABKO T€ MEAHIIMHCKHE KAPThI, B KOTOPBIX €CTh
Pe3yABTATHI U3MePEeHHUS OKPYXKHOCTH TAAMH, OHOXUMUYECKUX
AHAAM30B KPOBH, YPOBHEI CBOOOAHOTO TeCTOCTEPOHA, BUTAMHU-
Ha D, a Taxoke mHPOpMaLHUsI 0 KypeHHH MalueHTa.

Cpeal yKa3aHHBIX MEAHIIMHCKIX KAPT CAY4afHBIM 00pa3oM
6p1an oTo6pansr 60, u3 koTopbix 30 A} 6e3 IPU3HAKOB IieH-
TpaAbHOTO OKHpeHHs U 30 AMI} C IPU3HAKAMH LIEHTPAABHOTO
oxupenus. KpurepreM 1jeHTpaAbHOTO OXXUPEHHS CAYXHAA
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OKpyxHOCTb TaAnu 102 cM u 6oaee. Boia BbIOpaH UMEHHO 3TOT
KPHUTEPHUIT AASL HCKAIOYEHNUSI BOSMOXHOM OIMOKY IIPU HU3Mepe-
HUM OKPY>KHOCTH TaAMH M KaK YeTKMH KPUTEPHIl OXUpeHHs, a
He M30BITOYHOrO Beca.

BriA ompepeAeH YpOBEHb «CYMMAapHOTO>» BHTaMHHA /\
25(OH), TaK KaK ero ChIBOPOTOYHAS KOHL}eHTPALUs SBASIETCS
AyYIIMM MOKa3aTeAeM CTaTyca BUTaMuHa D, mpomssopuMoro
B KOXe M IIOAY4aeMOTO M3 IMIIEeBBIX IIPOAYKTOB M IUIEeBBIX
A06aBok (Butamus D B BuAe MOHOIIpenapaTa AU MyABTHBH-
TaMHHHBIX ¥ BATAMHHO-MUHEPAABHBIX KOMIIACKCOB), M HMeeT
AOBOABHO IIPOAOASKUTEABHBIH EePHOA MOAYPACTIaAd B KPOBH —
nopsiaka 15 ameit [11]

Cpeanmuit Bospact o6caep0BaHHBIX cocTaBrA 45,319,0 ro-
Aa; UMT — 38,1+7,4 xr/m> V13 MEAMIIMHCKIX KapT BBIIUCHI-
BAAUCD Pe3YABTATh OHOXMMHUYECKHX HCCACAOBAHHIL, [IAA3MEH-
HOE COAep)KaHHe CBOOOAHOTO TeCTOCTepoHa i BuTamuHa D, a
TaKOKe YKa3aHMS Ha TO, KYPHT TAITUEHT UAH HeT.

Crarucruyeckas o6paborka mpoBopraach MetopoM Kpa-
ckera—Yonauca. Micoab3oBaH KpuTepuil paHrOBOM KOppeAs-
. Taxoke mpuMeHsAcs MeToa X B TabA. 2 AanHBIe IpeacTaB-
A€HBI B BHAe: MeAHaHa (MeKKBApTUABHBI Pa3Max).

Pesyabrarsr. Haauune a6AOMIHAABHOTO OXKHpPEHHS, Kype-
HHMe, a TaKKe X COYeTaHHe OKAa3aAUCh $PaKTOpPaMH, KOTOphIe
He3aBHCUMO HAM B COYETAHUH OBIAM ACCOLIMMPOBAHbI C U3Me-
HEHHSIMH YPOBHEH IAIOKO3bl, TAUKHPOBAHHOIO reMOTAOOHHa,
TPHUIAMLIEPHAOB, TeCTocTepoHa 1 Buramuta D (taba. 1). Yka-
3aHHbIe GAKTOPHI He OBIAK ACCOLIMUPOBAHEI C YPOBHEM 0011ero
xoaecrepuna kposy, AITHII, ATIBIT u actporenamu (p>0,1).

Ba)xHO OTMeTHTB, YTO KaK A0AOMUHAABHOE OXXHMPEHHUE, TaK
U KypeHHe aCCOIMUPOBAHBI C IIOBBIMIEHNEM YPOBHEH TAIOKO3BI,
FAMKMPOBAHHOTO T'éMOTAOOHHA U TPUTAULIEPHAOB, A TAKXKe CO
CHIDKEHHEM COAEPXKAHHS TeCTOCTepoHa 1 BuTamuHa D (Taba.
2). ITpu xypeHuu u/uAu a6AOMUHAABHOM OKHPeHUH 3-51 KBap-
THAD YPOBHS TAIOKO3BI BBIXOAHT 33 pedepeHCHbIe 3HAUYeHH s,
4TO CBHAETEABCTBYET O HAAMYUH He MeHee 25% AHI] C IIpeBbI-
IIeHHeM YKa3aHHOTO ITOKa3aTeAsl BbIe HOpMBL MepnaHHO®
3HaueHMe YPOBHS TPHTAMIIEPUAOB COOTBETCTBYET HOpPME B
rpyre Aur 6e3 a6AOMUHAABHOTO OXUPEHHS M IIPEBBIIIAET ero
B IPYIIIe AL} C A0AOMUHAABHBIM OXKHPEHHEM.

Taxoxe 6b1AY HaIAEHDBI AOCTOBEPHBIE (p<0,05) KOpPpeAsILn
Beca ¢ yposHeM Tpurantepupos (0,50); okpyKHOCTH TaAun —
¢ ypoBHeM Tpurautepuaos (0,53 ), FAI0KO3bI i TAMKHPOBaHHO-
ro remoraobuna (0,59), xoaecrepuna u ATTHIT (0,93). Aas
OCTAABHBIX TAPAMETPOB 3HAUUMBIX KOPPEASILi He HaHACHO.

Buramun D sBAsIeTCS IIpeAIIeCTBEHHIKOM BCeX CTEPOMA-
HBIX TOpMOHOB. 1103TOMY BBISBACHHOE CHIDKEHHE TeCTOCTe-
POHA YACTHYHO MOXET OBITh 0OYCAOBACHO K 9TUM $aKTOPOM
Toxe (Taba. 3). MetopoM ¥ 65140 IOKa3aHO, 4TO HUBKHIL ypoO-
BeHb TeCTOCTEPOHA HAOAIOAAeTCSI HA pOHE HUBKHX [IAA3MEHHDIX
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Tab6auna 1 / Table 1

Acconuanysi u3yJaeMbIX II0Ka3aTeAeil C pasAHMYHbIME PpakTopamu (kpurepuii meropom Kpackeaa—Yoasnca)
Association of the studied parameters with various factors (criterion by the Kruskal —Wallis method)

IToxa3sareap AGAOMHHAABHOE OXKHpPEHHE Kypenne A6poMHEHAABHOE OXKHPEHHE H KypeHHe
Pocr p>0,1 p>0,1 p>0,1
Bec p<0,05 p>0,1 p<0,05
NMT p<0,0S p>0,1 p<0,005
OKpY>XHOCTb TaAMH p<0,001 p>0,1 p<0,001
OxpyxHOCTD OGeaep p>0,1 p>0,1 p>0,1
OTBb p>0,1 p>0,1 p>0,1
T'aroxo3a p<0,001 p<0,05 p<0,005
HbAIC p<0,01 p<0,05 p<0,05
O61wuit xoAecTEpHH p>0,1 p>0,1 p>0,1
AITHIT p>0,1 p>0,1 p>0,1
AIIBIT p>0,1 p>0,1 p>0,1
Tpuraumepuabt p<0,0S p<0,05 p<0,01
TecrocTepon p<0,01 p<0,05 p<0,001
Buramun D p<0,01 p<0,005 p<0,001
AT p>0,1 p>0,1 p>0,1
oCr p>0,1 p>0,1 p>0,1
ScTpaanoa p>0,1 p>0,1 p>0,1

3HaunMble H3MEeHEeHHS H3yJaeMbIX HOKa3aTeAen
Significant changes in the studied indicators

Tab6auma 2 / Table 2

ITapamerp

bBes aﬁAOMI/IHaAbHOI'O OJKHPECHHUA

C a6AOMHHAABHBIM OKHPEHHEM

Hexypsimue (n=15)

Kypsmmue (n=15)

Hexypsmue (n=16) Kypsimue (n=14)

5,6 (4,95;5,95)

TArox03a, MMOAB/A

6 (5;15 6;5)

6,8 (5,6; 8,95) 7,2 (6; 11,7)

HbAIC, % 5,5(5,2;62)

5,45 (5,23; 5,7)

6,4 (5,5;9,75) 7,8 (6,5; 8,65)

TpuUrAHLIEpPHADL, MMOAB/A 1,4 (1,09; 2,5)

1,65 (1,13; 1,88)

1,8 (1,4; 2,25) 2,6 (1,8; 4,2)

TecTOCTEPOH, HMOAB/A 16 (14,35; 18,85)

10,6 (7,6; 11,5)

8,05 (6,58; 9,04) 6,45 (5,5; 8,75)

36,6 (27,4; 41,3)

Butamun D, Hr/a

17,2 (12,7; 20,25)

30,3 (25,6; 34,95) 15,9 (12,8; 17,85)

Tabauna 3 / Table 3

Acconuanus ypoBHeii TecTocTepoHa H BUTaMuHa D B 3aBHCHMOCTH OT KypeHHs H A0AOMHHAABHOIO OXKHPeHHUS
Association of testosterone and vitamin D levels based on smoking and abdominal obesity

Buramun D, Hr/A TecTocTepoH, HMOAB/A TecTocTepoH, HMOAB/A
212 <12 212 | <12
Hexypsimue Be3 npn3HakoB aGAOMHHAABHOTO OKHPEHHS
>30 29% (n=9) 26% (n=8) 19% (n=6) 10% (n=3)
<30 23% (n=7) 23% (n=7) 26% (n=8) 42% (n=13)
Kypsimue C npu3HaKaMu AGAOMHHAABHOIO OXKMPEHHs
>30 0% (n=0) 3% (n=1) 7% (n=2) 24% (n=7)
<30 14% (n=4) 83% (n=24) 10% (n=3) 61% (n=18)

KOHIIeHTpalUi BUTAMUHA D npenMyIiecTBeHHO y KyPHABIIU-
KOB, 2 BBICOKHH yPOBeHb TeCTOCTEPOHA Ha GOHE BBICOKOTO CO-
AepxaHus BuTaMuHa D — y Hekypsimux. AHAAOTHYHO Ha $o-
He 1]eHTPAABHOTO OXXHPEHHs HU3KUI YPOBEHb TECTOCTEPOHA
aCCOIMMPOBAH C HU3KHM copepkaHreM ButaMuHa D. Caeayer
OTMETHTD, YTO 32 HU3KUI ObIA IPUHSIT YPOBEHDb TECTOCTEPO-
Ha HioKe 12 HMOAB/A, YTO COOTBETCTBYeT PeKOMEHAALUSIM
ISSAM. Aast ButamuHa D 32 HU3KHUI OBIA IIPUHSAT YPOBEHD
Hke 30 Hr/a, 4To coorBeTcTByeT pexoMeHpanmsim BO3 aast
Espomnetickoro pernosa.

O6cysxaeHne. B pesyasTaTe MpOBeACHHOTO HCCAEAOBAHIS
0ObIA2 TOKA3aHAa ACCOLMALINS A0AOMUHAABHOTO OKUPEHHS U Ky-
peHHUs C U3MEHEHUSIMU YPOBHeH TAIOKO3bI, TAUKHPOBAHHOTO

reMOTAOOVHA, TPHIAHIIEPHAOB, TECTOCTEPOHA 1 BUTaMuHA D.
Heo6x0AUMO OTMETHTB, YTO 32 OCAEAHHE IOABL CYIECTBEH-
HO IIePeCMOTPEH PSIA IPEACTABACHHUI O GHOAOTHIECKOM POAH
BuTaMHHA D, CHHAPOMAaABHBIX IPOSABAGHHAX €r0 AePUIUTA U
KAMHHMYECKHX acTeKTax MpuMeHenus [12].

Yeanuenue yposHsa HBA1c 1 rAMKeMUH MOXeET CBUACTEAD-
CTBOBATb O HAAMYHH HAPYIIEHHS YTAEBOAHOTO META0OAU3MA Y
06cAaep0BaHHBIX. Tak HasbIBAeMbIIT AQTEHTHBIMH, CKPBITHII IIPeA-
AMabeT — 3TO COCTOSIHHE OPIaHU3Ma YeAOBEKa, KOTA2 KOMITEH-
CaTOpHbIE MEXaHH3MBbI IIO3BOASIOT MMEThb 3IH30ABI HOPMAAD-
HOM TAMKeMMHU Ha pOHe XpOHUYECKOH HapacTaromeH rumep-
TAMKeMHH. BO3MOXHO, IMEHHO B 9TOT IepHOoA BpeMeHH Qop-
MUPYIOTCS TATOAOTHYECKHE H3MEHEeHUS CEPASYHO-COCYAUCTOM
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CHCTeMbI, HEPBHOTO BOAOKHA, MHKPOLMPKYASITOPHOTO PYCAQ,
KOTOpbIE AAUTEABHOE BPeMsI He IIPOSIBASIOTCS KAMHIYECKH.
CaeayeT OTMETHTB, YTO PAGOTHHKH XKeAe3HOAOPOKHOTO
TPAHCIIOPTA B CHAY IPOPECCHOHAABHON AESTEABHOCTH OTHO-
CATCSL K TPYIIIe PHCKA PA3BUTHS CEPACYHO-COCYAUCTBIX 3260-
AeBanuit [ 13]. BolsiBAeHHbIE B paboTe GHOXMMIIECKHE H3MEHE-
HUSI CBUAETEABCTBYIOT O HAAMYNU AOTIOAHUTEABHBIX GaKTOPOB
PHCKa y KypPSIIUX MAK HMEIOLMX A6AOMUHAABHOE OKHpEHHe.
3akarouenne. B pesysvmame nposedennozo uccaedosanus
6viAa nokasana accoyuayus yposteii sumamuna D u mecmocme-
poHa y pabommuuKos xeresHodopoxcHozo mpancnopma. Ipurem
0anHas accoyuayus HaxooUmcs 8 CONPSIEHUL C KypeHUeM U Ha-
AuMUeM NPUHAKO8 abdomunarbHoz0 oxcupenus. Odnospemennoe
CHuxcenue yposHeil sumamuna D u mecmocmepona, naubosee
xapakmeproe 0 Kypauwux u 0AS AUy ¢ npusHakamu abdomu-
HAAbHO20 0XCUpeHUs, mpebyem 6oAee NPUCIMAALHOZ0 BHUMAHUS
€O CMOPOHDL 8pAueli-IHOOKPUHOA0208 K AHHOIL KO2OpME AUY,.
Csoespemennoe HasnaueHue npenapamos sumamuna D 6 seqe6-
HOIL/npodurarmuHeckoii 003UpoBKe SHAUUMO YAYHUAUIM KAHECHBO
HUSHU U pabomocnocobHocmy 0aHHoil 2pynibl nayUeHmMos.
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Bposko M.IO.!, Crpmxaxos A.A.!, IlToaomosa B.J1.!, Esxosa H.E.?, Ae6epeBa M.B.!, Konosaaos A.B.!, Moucees C.B.!
AHIIOPIAH&H ITHEBMOHHA Y COTPYAHI’IHI)I Heq)TeXI/IMH‘IeCKOﬁ AaGOPaTOPI/II/I

'OTAOY BO «Ilepssrit MockOBCKUIT FOCYAAPCTBEHHBIN MeAULMHCKUI YHUBepcuTeT uMenn V.M. CevenoBa» Munspapasa Poccuy, ya.
Poccoammo, 11/5, Mocksa, Poccus, 119435;
*QIAOY BO «Poccuiickuit yHUBepCUTET APYKObI HApOAOB>», YA. Mukayxo-Makaast, 6, Mocksa, Poccust, 117198

K Hanboaee pacipocTpaHeHHBIM IATOAOTHSIM OPTaHOB ABIXAHISI, 00YCAOBAGHHBIM BPEAHBIMHU [IPOM3BOACTBEHHBIMH (aKTOPAMH,
OTHOCSITCS IbIAEBBIE HOAE3HH, OPOHXMAABHAS ACTMA, PA3AUYHbIE BAPHAHTHI TOKCHIECKHX IIOPAKEHUI U TUIIePTyBCTBUTEABHBIIT
[IHeBMOHHT. BMecTe ¢ TeM, BcTpeuaroTcsi 1 6oaee pepkue 3aboAeBaHMs, HHPOPMUPOBAHHOCTD Bpadell O KOTOPBIX HEAOCTA-
TouHa. OHHU BKAIOYAIOT B Cebsl, IOMHMO 2ABBEOASIPHOTO IIPOTEMHO34, peaKre GOPMbI MHTEPCTHIMAABHDBIX THEBMOHHIL, B TOM
9KCAe AUTIOMAHYIO THEBMOHHIO. ATIONAHASI THEBMOHUS — PeAKOe 3a00AeBaHHe ACTKUX, XapaKTepH3yIoljeecst HAKOIACHHEM
BEIIeCTB AUITMAHOM IPUPOABI B aAbBeoAaX. OTHCaHbI CAyYaH Pa3BUTHS AMTIONAHOM ITHEBMOHUHU B Pe3YABTATe HHTAASINU UAU
ACIHPALIUY PA3AUYHBIX BELeCTB, B TOM YHCAE HeQTEIPOAYKTOB. B IIpeACcTaBA€HHOM KAMHNYECKOM HaOAIOACHUH IIPUBEACH CAY-
Yail pa3BUTHS MOP(OAOTHIECKH TTIOATBEPKAEHHOTO 3200ABAHIS Y COTPYAHUIIbI He)TEXUMITIECKOI AAGOPATOPHH, AAUTEABHOE
BpeMsI KOHTAKTHPOBABIIeH C apaMu HeQTH H IPOAYKTOB ee IepepaboTKU. YIIOMUHAIOTCS OCHOBHbIE IIOAXOABI K A€UEHHIO
TaKHX NAI[EHTOB. B CBSI3H ¢ TeM, 4TO AQHHAS IATOAOTHS OTCYTCTBYET B IIepeYHe MPOeCcCHOHAABHBIX 3100AeBAHHIL, YTBEPXK-
AerHoM B Poccniickoit epepanuy, cBsi3aTh 3a60AeBaHMe MALMEHTKH C Ipogeccreil He IPeACTaBUAOCh BOSMOXHBIM. B craTbe
00CysKAEHBI 0COOEHHOCTH HOPMATHBHO-IIPaBOBOI 6a3bI B cdepe MpodeccuoHaAbHbIX 3a60aeBanmil B Poccuiickoit Pepeparuu
U B MHpe, IPEAAOKeHA TAPMOHU3ALMS CIIMCKA IIPOPeCCHOHAABHBIX 3100A€BAHHIT CO CIICKOM MEXAYHAPOAHOM OpraHH3aLH
TPyAQ KAK OAHA M3 OCHOBHbIX 33734 110 COBEPIIEHCTBOBAHUIO 3aKOHOAAQTEABHOM 6a3bl B 06AacTH mpodmarosoruu B Poccun.
KaroueBbie cAOBa: npodeccuoHarbHble 3a00Ae6aHUS Ae2KUX; AUNOUOHAS NHEBMOHUS; HepmeXxumurecKas Aabopamopus; mexcdy-
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Dunancuposanue. VccaepoBaHye He NIMEAO CIOHCOPCKOI MOAAEPIXKKH.

Kondauxm unmepecos. ABTOPHI 3asIBASIOT 00 OTCYTCTBHH KOHPAMKTA HHTEPECOB.
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Konovalov', Sergey V. Moiseev'

Lipoid pneumonia in an employee of the petrochemical laboratory

'I.M. Sechenov First Moscow State Medical University, 11/5, Rossolimo str., Moscow, Russia, 119435;
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The most common pathologies of the respiratory organs caused by harmful production factors include dust diseases, bronchial
asthma, various variants of toxic lesions and hypersensitive pneumonitis. However, there are also more rare diseases, the
awareness of doctors about which is insufficient. These include, in addition to alveolar proteinosis, rare forms of interstitial
pneumonia, including lipoid pneumonia. Lipoid pneumonia is a rare lung disease characterized by the accumulation of
lipid substances in the alveoli. Cases of development of lipoid pneumonia as a result of inhalation or aspiration of various
substances, including oil products are described. The presented clinical observation presents a case of morphologically
confirmed disease development in an employee of the petrochemical laboratory who has been in contact with oil vapors
and products of its processing for a long time. The main approaches to the treatment of such patients are mentioned. Due
to the fact that this pathology is not in the list of occupational diseases approved in the Russian Federation, it was not
possible to link the patient’s disease with the profession. The article discusses the features of the legal framework in the field
of occupational diseases in the Russian Federation and in the world, proposed harmonization of the list of occupational
diseases with the list of the international labour organization as one of the main tasks to improve the legal framework in the
field of occupational pathology in Russia.
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Bseaenne. K ocHOBHbIM IPO(eCCHOHAABHBIM 3200A€BAHH-
SIM A€TKUX OTHOCST IIbIA€BbIe OOAe3HH, OPOHXHAABHYIO ACTMY,
Pa3AMYHBIE BaPHAHTHI TOKCHYECKHUX IIOPAKEHHH U THIIEPUyB-
CTBUTeAbHBI HeBMOHHT [ 1,2 ]. OpHAK0, MOMUMO pacmpocTpa-
HEHHBIX U IIMPOKO U3BECTHBIX KAK BpayaM OOIIe IIPaKTHKH,
TaK U IPOPIIATOAOTaM IIOPAXKEHHET OPTAHOB ABIXAHHS y PaOOT-
HMKOB, KOHTaKTHPYIOIIUX C BPEAHBIMU IIPOHU3BOACTBEHHBIMH
(paxTOpaMu, BCTPEYar0TCs i 0Aee peAKHe [IATOAOTHH, HHPOP-
MHPOBAaHHOCTb O KOTOPBIX HeAOCTaTouHa. CpeAr HUX MOXHO
BBIACAUTD ACTOUHYIO APTEPUAABHYIO THIIEPTEH3HIO, Pa3BHUBAIO-
IIYIOCS KaK IPOSIBAEHUE ACTOYHON BEHOOKKAIO3UBHOM 00A€3HH
Y pabOTHHKOB, TOABEPIaBIIMXCS BO3ACHCTBHIO OPTAaHHYeCKHX
pactBopureseil (pesxaAe Bcero TpPIXAOpSTI/IAeHGS [3]; aapBe-
OASIPHBIH IPOTENHO3 Y MAIJeHTOB, KOHTAKTHPOBABIIHX C Pa3-
AMMHBIMA MHTAASLMOHHBIME pakTopamu (HeopraHwdeckue
¥l OpraHMYecKHe NbIAM, HeTeXMMHS 1 YHCTSIIHe CPEACTBA)
[4]; pasandHbIe BapHAHTHI HHTEPCTHIMAABHBIX THEBMOHHUI
OT KOHTAKTa C COBPEMEHHBIMU MTOAUMEPAMH, B YACTHOCTH He
TaK AABHO OIIHCAHHYIO OPTaHHU3YIOLJYIOCS THEBMOHHUIO Y AHII,
HIOABEPTaBIIMXCS BO3AEHCTBHIO TeKCTUABHBIX ad9PO30AbHBIX
kpacok («cunapom $pabpuxu Apauctaa») [S], a Tawke Au-
HOMAHYIO ITHEBMOHHIO.

Aunoupnas muesmonus (AIT) — peakoe 3a6oaeBanue Aer-
KHX, XapaKTepU3yomjeecss HAKOTACHHEM BeleCTB AUITHAHOM
HPHUPOADI B AAbBEOAAX. BriepBhie AMIIONAHAS THEBMOHHS OIIH-
cana B 1925 1. Y. Laughlen y manjueHTOB ¢ AAMITEABHBIM AHAMHe-
30M IIPHeMa MACASIHBIX KaIleAb AASL HOCA U CAQGUTEABHBIX [6].
PacnipocTpanensocTs 3ab6oaeBanus HemsBectHa. Ha ocHoBa-
HMH XapaKTePUCTHUK UCTOYHMKA MPOHCXOKACHHS AUIIMAOB, aK-
KYMYAUPYIOIUXCS B AGTOYHOM TKaHH, BHIACASIOT 9K30TEHHYIO
¥ 9HAOT€HHYI0 $OPMbI AUTIONAHOM NHeBMOHHH [ 7 ]. Onmcanst
CAyYau pa3BUTHs 3K30T€HHOM AMIIOMAHOM ITHEBMOHHU B pe-
3YAbTaTe MHTAASIIMH HAM ACIIMPAIIH PA3AUIHBIX KHPOCOALP-
AKX KOCMETHYEeCKUX U AeKAPCTBEHHbIX CPEACTB, BA3CAHMHA,
MHCEKTHIIMAOB, AAKOKPACOYHBIX MaTEePHAAOB, XKHAKOCTEH AAS
9AEKTPOHHBIX CHTapeT U PA3AMYHBIX HePTEIPOAYKTOB; CBSI3Db
PasBUTHS 3200A€BAHUS C IIOCACAHHMH AAAQ €My KPaCOUHbII
CHHOHHMM Ha3BaHHA: <AErKOe MOXHpPaTeAs OrHsi» [8-13].
OTHOAOTHS SHAOTEHHOM $OPMBI 3200AeBAHS TeTePOreHHa: K
HAKOTAEHHIO AHIIUAOB B ACTKHX MOT'YT IPUBOAUTD KaK IIHPOKO
pacmpocTpaHeHHbIe COCTOSIHKS, B YACTHOCTH, OpOHXHAABHAS
00CTpyKIHs  HHEKIMOHHBIE IPOLIeCCHI, TAK M PEAKO BCTpe-
YAlOLIKecs] TATOAOTHHU: OOAE3HH HAKOIACHHS, AAbBEOASPHbII
IPOTEHMHO3, PsIA CHCTeMHbIX 3a60AeBanuit [ 14]. B sHaunrean-
HOM YHCA€ CAyYaeB IIPOBOIUPYIONHEI GaKTOP OCTAeTCS HEBHI-
saeHHBIM [ 15]. TIpeacTaBAsieM KAMHIYECKHIT CAy9il Pa3BHTHS
AMIIOMAHOY TTHEBMOHMH, TOATBEPXXACHHOH MOPOAOTHIECKH,
Yy HAIJMeHTKH, AAUTEABHO KOHTAaKTHPOBABIIEH C ITAPaMU HeTH
U IIPOAYKTOB ee IlepepaboTKi.

Kaunuuecxoe nabarodenue. Ilanuenrtka 45 AeT, KUTEAb-
Huna pecrnybanku Komu, rocmuraausupoBaHa B OTAeA€HUE
myabMoHoAOruH U npo¢rarosorun Kannvku um. E.M. Tapeesa
YKB Ne3 Ilepsoro MI'MY um. F1.M. Ceuenosa c xaso6amu
Ha KalleAb C OTXOXAEHHEM KOPHYHEBO-3EACHOTO BSI3KOTO OT-
AEASIEMOTO C 3aIJaXOM IIPOTOPKAOTO MAaCAQ, <TPA3HOH TPSII-
KI>, IOBBIIIEHYe TeMIIepaTypsl Teaa A0 37,5°C, oAbIIKy mpy
HHTEHCUBHBIX QU3HYECKUX HATPY3KAX, AABsle OOAU B HIK-
HEeH YaCTH A€BOM ITOAOBHHBI TPYAHOM KAETKH, YCHAUBAIOIIYE-
s Ha BAOXeE.

M3 anamHesa usBecTHO, uTo ¢ 2006 o 2014 r. paborasa Aa-
6OpaHTOM B YpHBMKO-XUMHIECKON AAOOPATOPHH, FAe KOHTAKTH-
POBaAa c HeQTEIIPOAYKTaMH, B TOM YHCAE, C MX mapamu. Cpea-
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CTBA MHAVMBHAYAABHOM 3aIIUTDI HE HCIIOAB30BaAA. I1pnbansu-
TeAbHO B 2010 I. IIOSBUAYCH TOAOBOKPYIKEHHUSI X TOAOBHBIE 60-
AHM, BBIDO)KEHHAs 00111ast CAAGOCTD. 32 MEAUIIMHCKON [IOMOIIIBIO
He 00Opamasace. B Mae 2014 r. BiepBbIe IOSBHAACH OCUIIAOCTD
TOAOCa,  3aTeM — IIOAHAS ero NMoTeps (COXPAaHIAACh TOABKO
IeNIOTHAS pedb) ¢ MOCAEAYIOIIUM CaMOIIPOU3BOABHBIM BOC-
craHOBAeHHeM. TOraa ke OTMETHAA MOSIBACHHE OTXOXAECHHS
MacastHuCTOl MokpoThl. C 2015 1. paboTasa ammaparyukom
Ha CTaHIIMU XHMHIECKOH BOAOOUHCTKH, TAE TIOABEPTaAACh BO3-
AeFICTBHIO BUOPALMH, IIyMa, BbICOKKX TeMIepaTyp. B Hosb6pe
2015 r. OSBMAKCD GOAH B TOPA€, KAIlleAb C OTXOXAEHHEM JKeA-
TO-3eA€HOM MOKpPOTHL. Uepes MecsI] KallleAb perpeccupoBaa,
oaHako ¢ 2015 mo 2017 rr. HEOAHOKPaTHO BO3HUKAAH SITH30ABI
AAHMTEABHOTO BAQXKHOTO KAIIIASI, OCHIIAOCTH TOAOCA.

18 ¢espans 2017 r. cocTosiHHe MAIMEHTKH PE3KO YXYALILH-
AOCb: BOHHKAHU OOAU B MEXXAOIIATOYHOM O00AACTH, YCHAHBIIY-
eCsI BIIAOTD AO HEBO3MOXHOCTH IIePEABUTAThCS, AMXOPAAKA AO
38°C, 03100, ycuaeHue mpoAykTHBHOTO Kamast. I[TanuerTxka ro-
couTasusuposana 20.02.17 B Yeunckyio LIPB. Ilpu pentreno-
rpa¢uu opranos rpyatoit kaetku (OT'K) BbisBAeHDI HHUAD-
TpaTHUBHBIE U3MeHeHHs S4, SS AeBOro Aerkoro. 3amopo3peHa
BHEOOABHHYHASI BEPXHEAOAEBAS ACBOCTOPOHHSISI IIHeBMOHHS,
IPOBOAMAQACH aHTUOAKTepUAAbHAS Tepanus Oe3 adpdexra. [Tpu
koHTpoAbHO¥H perTreHorpaduu OI'K or 20.03.17 coxpansaach
uHuAbTpanms S4, SS caeBa, KpoMe TOTO, TIOSBUAKMCH MHPUAD-
TpaTuBHble H3MeHeHUs B S9, S10 crpaa. ITpu MyabTHCIIHpaAD-
Hoit koMmbioTepHO# Tomorpadur OT'K BbIABAeHDI yIIAOTHEHHS
AErOYHOM TKAHH II0 THITY MaTOBOTO CTEKAQ, YIACTKH KOHCOAH-
AALIMH B 000MX ATKHX. AMarHOCTHPOBaHA MHTEPCTHIHAABHAS
00Ae3HP AETKUX, HAYaTa TepAIlHs [PEAHH30A0HOM B A03e 20
MT B CYTKH C TOAOXKHTEABHBIM 3 $eKTOM B BHAE YMEHbIICHHS
AMXOPAAKH AO CyOeOpPHABHBIX 3HAYEHHIT, YMEHBIIEHHS CUM-
nroMoB HHTOKCHKAIuH. K aBrycry 2017 r. o032 IpeAHH30A0HA
[OCTETEeHHO CHIDKeHa A0 10 Mr/cyT., Ha $poHe Yero BHOBb OT-
MeueHO IoBblleHne Temieparypsl A0 38°C, ycuaerue 6oaeit
B TPYAHOH KAETKe.

B oxtsi6pe 2017 r. TOCIUTAAU3UPOBAHA B OTAEACHHE TO-
pakaapHO# xupyprun YKBNe1 Ilepsoro MI'MY um. .M.
CeueHoBa, rAe IpOBeAeHA BUACOTOPAKOCKONHUS ¢ buomcueit
Aerkoro. IIpy rucToAornIeckoM HCCAEAOBAHUM OHOINTATA BbI-
SIBAEHDI XapaKTepHble AASL AUTIONAHO¥ ITHEBMOHHH MOP$OAO-
THYeCKHe TPU3HAKH: MHOXXECTBEHHbIE CKOTIACHHS ONTHYECKH
IyCTHIX BAKYOAeH, KCAHTOMHBIX KAETOK U THTaHTCKHX KACTOK
THUITA KTHOPOAHBIX TeA, YTOAILleHHe CTEHOK AAbBEOA, IEPHOPOH-
XOBaCKyASpHOe pazpacranue ¢ubposnoit Tkanu (puc. 1).

B ¢espase 2018 r. 8 HYM myasmonoaorun ®MBA 651a
IPOBEAEH II0CACAOBATEABHBIN TOTAABHBINA OPOHX0AABBEOASID-
ubiit AaBax (BAA) 0601X A€TKHX B YCAOBHSX Pa3AEABHOI MH-
Tybanuu 06seMoM 0koA0 9 A. ITocAe mpoBeaeHHUs IpOLIEAY PBI
COCTOSIHME MAIlMeHTKU CYIeCTBEHHO YAYUIIHAOCh: perpec-
CHpPOBAaAa AMXOPAAKA, YMEHBIIHAOCH KOAMYECTBO MOKPOTHL
INanmenTKa IpoAOAXKaAA TIPUHIMATD IPEAHH30A0H B TIOAAEP-
sxuBaromeit Aose 10 mr/cyT. HecMoTpst Ha 3HaYMTEABHOE YAYY-
IIeHHe COCTOSTHHS COXPAHAACS AUCKOMOPT B IPYAHOM KACTKE,
cy6¢ebprANTeT, TepHOANYECKH BO3HUKAOINMI HHTEHCHBHBIN
KAllleAb, B CBSI3U C YeM MAIHeHTKA ObIAA FOCIIUTAAUSUPOBAHA B
myabMoHoAorudeckoe otaesenne Kannuku um. E.M. Tapeesa.

Ipu 06bexTHBHOM 006CAEAOBAHHU OTMEYEHBI CYXOCTb U
Mallepanys KOKHBIX IIOKPOBOB, AHT yASIPHBII XeHAUT, aTpOodH-
4ecKui raoccut. I1pu maAbmanuy, NepKyCCHU M ayCKYAbTaIIMH
TPYAHO! KACTKHM IIATOAOTHYECKHX M3MeHEHHUH, BKAIOYAs Ha-
AWYHe TIOOOYHBIX ABIXaTEABHBIX ITyMOB, He BbIiBAeHO. SpO,
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Puc. 1. O6pasen TKAHU AeTKHX MANMEHTKH, TIOAYIeHHBIH IPH BHACOACCHCTHPOBAHHOH TOPAKOCKONHNH (OKpaNIMBaHHeE TeMaTOK-
CHAMHOM-303HHOM): a) CKOTIA€HHSI ONITHYECKH MyCThIX BaKyOAel, ANMpOIHTAPHAS MHPHABTPANHUS, KCAHTOMHbIE KACTKH Ha poHe
noae#t pu6posza (yseanaenne x100); b) xcanTomusie kaeTkn (yseanuenne x400)

Fig. 1. Patient’s lung tissue sample obtained by video-assisted thoracoscopy (stained with hematoxilin-eosin): a) clusters of optically empty vacu-
oles, lymphocytic infiltration, xanthoma cells on the background of fibrosis fields (magnification x100); b) xanthoma cells (magnification x400)

<)

Puc. 2. KT-u3mMeHeHHsI B A6rKHX MAIMEHTKH: a) nonﬁpb 2017 r.: y9aCTKH KOHCOAMAQIIMH H MaTOBOI'O CTEKAA C obenx CTOPOH; b)
nronp 2018 r.: pasHOHANpaBAeHHAs AMHAMAKA (YCHACHHE KOHCOAHAAIIAH CA€BA, PETPecc MaTOBOTO CTEKAA CTIPaBa); c) peHoMeH
crazy paving cupasa (coyeTaHHe MO3aHIHBIX YIACTKOB «MATOBOTO CTEKAA>» C PETHKYASPHBIMH H3MeHEeHHIMH

Fig. 2. CT changes in the patient’s lungs: a) November 2017: areas of consolidation and frosted glass on both sides; b) June 2018:
multidirectional dynamics (consolidation strengthening on the left, frosted glass regression on the right); c) the phenomenon of crazy paving

on the right (a combination of mosaic areas of «frosted glass>» with reticular changes)

B mokoe cocTaBasgAa 98%. ITokazaTean reMOAMHAMUMKH OBIAM
B HOpMe.

B xAMHMYECKOM aHAAW3€e KPOBU BbIIBAEH HEOOABIION Aeii-
xouuto3: Ao 13,1 Teic./MrA (HeiTpoduasr — 84,7%, AuM-
dorurer — 10,7%). OTMeueHO HeBbIPAKEHHOE MOBbIIIEHME
xoHnenTpanuu C-peakTusHOTo 6eaka Ao 1,09 Mr/aa (Hopma
20 0,8). B ocTaAbHbIX Aa60PATOPHBIX METOAAX HCCAEAOBAHHS
OTKAOHEHUI He BBIIBACHO, 32 HCKAIOUEHHEM IIPU3HAKOB Xe-
Ae30AedUIUTA TIPH HOPMAABHOM YPOBHE TeMoraobusa (ske-
Ae30 7,9 Mxmoab/A (HopMma 9-30,4); Tpancdeppun 2,49 r/a
(nopma 2-3,6); IIPOLIEHT HaCBIIIEHUS TPaHCHepPUHA KeAe-
3om 12,56% (nopma 20-55); deppurun 6,45 ur/ma (HopMa
7-200)), c uem, BEPOSITHO, B OTCYTCTBUU AePUIIUTA $OAATOB
u BuTamuHa B12 6bIAu CBsI3aHBI aTpOQHIECKIe U3MEHEHHs
CAM3HCTHIX.

ITpu ciupomeTpuu MPU3HAKOB BEHTUASIIMOHHbIX HApYILIe-
HUIT He BBIIBAEHO; CTPYKTYPA A€TOYHBIX 0OBEMOB II0 AQHHBIM
6opumaerusmMorpaduu coxpansa. Ilpu mccaepoBanun Aug-
Qy3HOHHOM QYHKIIUU ACTKUX BBIIBACHO €€ CHIDKEHHe AeTKOM
crenernt (DLco cor 77%), He B IPONOPLUK K aABBEOASIPHOMY
o6vemy (DLco/VA 64%).

ITpu MCKT opraHoB IrpyAHO! KAETKH BbIIBAEHDI 30HbI
KOHCOAHAALIMH C HAAMYHEM YYaCTKOB )KUPOBOU MAOTHOCTH
pasMepamu A0 9 MM B cpepHel AoAe cripaBa, S3, S8 u A3bI4Ko-
BBIX CETMEHTAX CAeBa. B cpepHel AOAe, SI3BIYKOBBIX CETMEHTaxX
U HIDKHEX AOASIX O0OUX AETKHX OIIPEAEASIAMCH OYard 1 30HBI
YIAOTHEHHMS AeTOYHOMN TKAHH IO THITy MAaTOBOTO CTEKAQ C YTOA-
menueM uuTepcrunyst. I1o cpasrernnio ¢ KT-uzobpaxeHusamu
oT Hos10ps1 2017 I. OTMedaAach pa3HOHAIIPABAEHHAS] AUHAMIKA:
30Ha KOHCOAHAQIIMY B BepPXHel AOAe IIPABOTO AETKOTO yMeHb-
IIHMAACDH B pa3Mepax, IIOSIBUAACD 30HA KOHCOAUAQIIUM B CPEAHEH
AOAE IIPABOT'O AETKOT'O, IOSIBUAUCH OYard HeOOABIION IIAOTHO-

CTH B HIDKHEH AOAe ITPABOTO AETKOTO, YMEHBIIMAOCH KOAMYe-
CTBO OYaroB B HIDKHEH AOA€ A€BOTO AETKOTO (pnc. 2).

ITpu sxokapauorpaduu BrIIBACHA AETOYHAS TUMEPTEH3HUS
YMepPEeHHOH CTeIleHH (CHCTOAMYEeCKOe AABACHHUE B ACTOYHOH ap-
Tepun — 54 MM PT. CT.), B CBSI3M C 4eM HaJaTa TepaIHs CUAAE-
HapUAOM. YUUTHIBASI OTCYTCTBUE YOEAUTEABHBIX AOKA3ATEABCTB
3¢ GeKTUBHOCTH TePAIHU FAIOKOKOPTHKOCTEPOHAAMHU MPH
AMIIOUAHOM ITHEBMOHHH, a TaK)Xe OTHOCHTEABHO CTaOMABHOE
TedyeHNe 3a00AeBaHNU Y IALEeHTKH, HAYaTO IOCTelIeHHOe CHU-
JKeHHe AO3bI IPEAHU30A0HA. BhIIMcaHa B yAOBACTBOPUTEABHOM
coctostHuu. [Ipu yXyAlleHHH COCTOSHUS PeKOMEeHAOBAHO I10-
BTOpPHOE IPOBeAeHHE TOTaAbHOTO BAA.

Hwmeromascs KAMHIYeCKas KapTUHA, PeHTTeHOAOTHYe-
CKHe 1 MOP$OAOTHIECKHEe U3MEHEHUS B AeTKHX II03BOAUAU
AUATHOCTHUPOBATb y MALIHEHTKH PEAKYI0 $OPMY HHTEPCTH-
IIHAABHOTO MOPAXKEHUS — AUIMOUAHYIO THEBMOHUIO, IIPH
9TOM OTCYTCTBUE KAKOH-AMOO COYETAHHOM AETOYHOM [aTO-
AOTHH, CACTEMHBIX 3a00A€BAHMI COEAMHUTEABHON TKAHH,
OHKOAOTUH AQAO BO3MOXHOCTb PacCMaTpHUBATbh AHIIDb IK-
30reHHyI0 ee popmy. HecMoTps Ha BHICOKYIO BEpPOSTHOCTD
CBsI3M 3a00A€BAHMS MALUEHTKH C AAUTEABHON paboToi B
HedTenepepabaThIBAIOLIEH OTPACAH, U3BEL[eHUE O [IPEABa-
PUTEABHOM AMATHO3€e IPOPeCCHOHAABHOIO 3a00AeBaHUS He
OBIAO COCTABAEHO M3-3a OTCYTCTBUS AMATHO32 AMIIOMAHOMN
IIHeBMOHUH B YTBEPXXACHHOM CIHCKe IPOdeCCHOHAADHBIX
3aboAaeBanuit (COrAACHO npukady MuHHCTepCTBa 3ApaBOOX-
paHeHHs U conuaabHOro pasputust PO or 27 ampeas 2012 1.
N2417n). Bmecre c Tem Mexaynapoanas Opranusanus Tpy-
a2 (MOT) B cBoeM crmcke npodecCHOHAABHBIX 3a00A€Ba-
Huit (mepecmotp 2010 roaa) mpeAnoAaraeT ycTaHoBAEHHE
AMATHO3a MPOQeCcCHOHAABHON MATOAOTUH TAKXKe U B TOM
CAy4ae, KOTAQ BO3MOXHO (nyTeM, B TOM YHCA€, HayYHbBIX
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M3bICKAHMUI) BHIIBACHIE IPSAMOM CBA3U MEXAY BPEAHBIM BO3-
AECTBHEM U Pa3BUBIIENCS y pabOTHUKA IATOAOTHEH (nyHKT
2.1.12). OueBHAHO, YTO TEXHOAOTHYECKHI IPOrpecc, MpH-
BOASIIMH K ITOSBACHHIO BCE HOBBIX BPEAHBIX IIPOM3BOACTBEH-
HBIX GaKTOPOB, TpebyeT OT 3aKOHOAATEABCTBA CBOEBPEMEH-
HO YYUTBIBATh BO3MOXXHOCTb 60A€e THOKOTO pearnpoBaHus
Ha HuX. [apMOHM3anus CIUCKa MpodecCHOHAABHBIX 3200-
AeBaHu# co ciuckomM MOT — opHa M3 OCHOBHBIX 3aAa4 110
COBEPILIEHCTBOBAHUIO 3aKOHOAATEABHOM 0a3bl B 06AacTH
npodmarosoruu B Poccuiickoit Oepepanum.
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The approach of Procter & Gamble Company to health at workplace is presented. The priorities include commitment to
«save a life» in terms of early and best First Aid availability, full legal compatibility of the occupational health systems in
place, the high quality of entry and regular medical checks, protection of employee health in relation to specific technologies
and maintaining positive relationship and interface with employees. Structure of Company medical services is also briefly
described.
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IIpHHOMOBI 1 IPHOPHTETHI OXPAHBI TPYAA B KoMIaHHH «IIpoxTap aHA TaM6A»

«ITpoxrap aup ['omba», 654/2, Kapoaurcka, ITpara, Yexus, 18600

ITpeacraBaer mopxop kommanuy «IIpoxTap aHp I'amba»> k 3p0poBbi0 Ha pabouem mecre. K urcay npuopureros oTHOCSTCS
IPUBEPXKEHHOCTh «ACAY CIIaCeHHe XH3HU>»> C TOYKH 3PEHHA PaHHeH M HaMAy4Yllledl AOCTYIHOCTH HePBOH IIOMOIIH, MOAHAS
IIPaBOBas COBMECTHMOCTD CYIIeCTBYIONMX CHCTeM OXPAHbI 3A0POBbS Ha IPOU3BOACTBE, BHICOKOE Ka4eCTBO PEryAsPHBIX Me-
AHITMHCKHX OCMOTPOB, OXPaHa 3A0POBbs COTPYAHUKOB, B CBA3M C KOHKPETHBIMH TEXHOAOTHAMH M IIOAACPIKAHKE TO3UTHBHBIX
OTHOIIEHMH U B3aUMOAEHCTBHUS C COTPYAHHKAaMH. Taloke KPaTKO ONMMCAHA CTPYKTYPa MEAHITMHCKHX YCAYT KOMIIAHUH.
Karouesbie caoBa: ITpokmap and Iomba; npuopumemst npodeccuoHarbnozo 300posvsl; cmpykmypa MeOUYUHCKUX YCAY2 KOMNAHUL
Aast uuTHpoBanns: Ypbarex P. [IpuHIpIBI U IPHOPHUTETH OXPaHBI TPYAQ B KOMITaHUH «IIpoxTap aHA [am6a>». Med. mpyda
u npom. axor. 2019. 59 (4): 227-228. http://dx. doi.org/10.31089/1026-9428-2019-59-4-227-228

AAst koppecmonAeHHHA: npodeccop dokmop Puuapd Ypbanex, o-p Mea. Hayk, «IIpoxrap amp [omba». E-mail:
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Qunancuposanue: ViccaepoBanre He MMeAO GUHAHCHPOBAHMSL.
Kondauxm unmepecos: ABTOpBI 3asIBASIOT 00 OTCYTCTBUM KOHAMKTA HHTEPECOB.

For Procter & Gamble, the most important asset are the
people — employees of the Company. We need them, their
commitment, ownership of processes, innovativeness and
productivity to achieve success in our activities. The health
and wellness of our employees is crucial — including healthy
workplace, i.e. safe and healthy working environment and
preventive approach of health services. Our Global Policy for
Employee Health and Wellness contains also two extremely
important principles: we apply the same corporate health and
wellness standards at all Procter & Gamble locations consis-
tently around the whole world and we assure full compliance
with all relevant health-related laws and regulations. The le-
gal side is however a priority — we do modify company ap-
proaches and requirements so that there is always full legal
compatibility of our systems and structures.

The responsibilities for achieving our goals in the domain
of Health and Safety are ensured by both medical structures
and business or production leadership. The Corporate Medical
Director with global scope of work leads the Global Medical
Leadership Team which provides the strategic direction and
defines corporate expectations for the Company’s health-re-
lated programs to meet its responsibilities in health assurance.

Technology medical owners with again global scope of
work provide expertise in medical aspects of concrete tech-
nologies for the concerned factories and centers. They usu-
ally communicate with them via regional medical structures.

Regional Medical Leaders provide overall health steward-
ship within a region. This includes cooperation with regional
medical resources, contract manufacturers and key suppliers.

Health Systems Managers are usually senior nurses who
provide every day, routine advice, support and information
for the factories and centers. They are coordinated by Regional
Medical Leader who is usually their direct superior.

Site Leaders — Directors of factories or Heads of Centers/
Offices — are ultimately responsible for governance at their
site and are accountable for site compliance with Company
standards and requirements.

The Company standards and requirements are summarized
in P&G Health Systems Key Elements (HSKE), which have
global validity — for all operations in the world. It can hap-
pen that these our requirements differ from local standards
of a concrete country — for this purpose, a senior local phy-
sician in one of the operations in the country (called Lead
Country Physician) is responsible for making modifications
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to our requirements so that they correspond fully to local le-
gal requirements.

The HSKE are grouped into several domains, which cor-
respond to global medical priorities:

« Save a Life

+ Obey the Law

« Protect Key Technologies

« Enhance Speed to Market

« Inspire Health and Wellness

And one more domain is added with a title

« Employee centered Care

Save a Life covers several systems: Basic Life Support —
any situation where employee needs and receives First Aid
from a trained First Aider, i.e. medical professionals are not
immediately involved. It defines minimum requirements for
training, refresh courses, response time etc. Advanced Life
Support is any help where medical professionals are directly
involved. It includes ambulance systems and their availability,
quality, equipment and response time. Company medical pro-
tessionals are required to have contact to the medical facilities
in the proximity, monitor their quality and eventually propose
actions in order to optimize this domain — e.g. contract a pri-
vate ambulance system or, in the worst-case scenario, to have
Company owned ambulance available. Health Risk Assessment
requirement orders to medical professionals to actively partici-
pate in the process of evaluation of risks and hazards at work-
place owned and conducted by Safety at Work. Crisis Manage-
ment requirement integrates Medical in the crisis management
team of the site where their participation adds value. We also
assess the risk of infection risk at workplace where we monitor
any situation or role exposed to such risk (e.g. First Aiders,
Wastewater Treatment etc.).

Obey the law is a priority and requirement ordering full
legal compatibility of our systems, includes also access to le-
gal information (web, library, professional association, public
sanitary systems) and also legal requirements for medical per-
sonnel (licenses, diplomas, postgraduate education).

Protect Key Technologies covers classical occupational
medicine — there are requirements for medical qualification —
fitness to do concrete jobs/tasks, monitoring programs for em-
ployees exposed routinely to certain risks, and also ergonomic
program. Here we have some elements, which often exceed basic
legal requirements — the reason is that our Company consid-
ers the concrete technologies highly important, contributing
substantially to high quality of our products. Typical example
can be enzymes in laundry detergents, which do represent a cer-
tain health risk but at the same time, highly effective programs
of protecting employees and health monitoring of the exposed
persons can reduce these risks to minimum.

Enhance speed to market means maximum of integration
of medical professionals into site operations — the medical
staff should know all technologies, raw materials, procedures
and formulas — and they must be involved in decisions on any
changes of these factors. They should also report to regional or
technology leaders any significant health related event (with
of course respect to medical confidentiality), which could be
of general use in order to prevent such event in the future.

Inspire Health and Wellness requires to perform a regular
assessment of «health needs» of employee population — an
analysis of all the data available on employee health problems,
illnesses, mental health issues, stress level etc. etc. so that ac-
tivities in the domain of prevention can focus on actual prob-
lems — that they «hit» what the employees need to address.
Each site of Procter & Gamble in the world must have a system
of professional counseling in place — this is provided by a pro-
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fessional company (usually one provider for the whole region
or even more regions) and contains psychological counseling,
financial advise (on loans, credit cards, debts, investments etc.
etc.) and also basic legal counseling (no service of a solicitor
but professional info on what is legally correct and what not —
what should be in a housing contract, selling/buying appart-
ment, watchouts in legal procedures etc. etc.%.

The wellness/wellbeing program of Procter & Gamble is very
comprehensive, offered in the whole world under one logo of
Vibrant Living and contains high number of initiatives towards
healthy lifestyle, smoking cessation, dietary advising and many
others — here also there is emphasis on identified problems,
which are present in a certain geography and site, so the prin-
ciple of activities based on «health needs analysis> is respected.

Employee Centered Care covers mostly technical aspects
of the site medical unit functioning — it stresses e.g. commu-
nication between employees and medical professionals (duty
to inform each employee in detail what service or support he/
she can obtain in site medical department); defines also duty
of receiving feedback evaluation of medical services — satis-
faction or improvement proposals...

Medical confidentiality is rather a legal obligation, but we
do have company requirements for this points too. Basic defi-
nition of P&G medical unit — space design, staffing, equip-
ment — again, local legal requirements have priority.

These company Key Elements are also (and in an important
way) considered a checklist for «site medical capability» — a
check how far medical systems are complete, active, sufficiently
staffed or equipped. We use the Key Element checklist for au-
diting of individual sites — both internal audits done by the
site medical personnel on their own systems as also external
medical audit performed in regular intervals by an external
auditor — usually Regional Medical Leader of Health Sys-
tems Manager(s) — their scope of work were already pre-
sented earlier.

If a site doesn’t fulfill all requirements, the gap must be well
identified and an action plan immediately drafted in order to
fill that gap and return the plant or office back to medical ca-
pability. As the plant manager (Director of the factory) is the
capability owner, he/she is personally interested in good capa-
bility — which support helps medical to achieve good results.

At the end, maybe several words about the medical checks
performed in our medical units — this is quite different from
one country to another and we fully respect the legal back-
ground. The European trend goes currently towards detailed
exam only in situations where the worker is exposed to really
high risk or hazard — and especially in situations where an ill
worker could cause harm to others (e.g. vehicle operators); in
little risk, very often the routine check is limited to an inter-
view by a specialized nurse with referral to a Doctor only in
cases where the nurse suspects or can see anything abnormal
or pathological. Referral to specialist is being made usually as
a secondary step — if the occupational health professional
suspects pathology...

These are the basic features of our occupational health
systems of our Company. We however are active members in
medical associations — or trade associations where there is a
medical or safety oriented working group (typical example:
Soap and Detergent Industry Association) so that most of our
principles are not limited just to one, our Company — but is
based on wide consensus of the industry, scientific bodies and
the authorities.
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The topic of healthy workplace is part of the Austrian health targets. The 10 Austrian health targets were developed
with the aim to prolong the healthy life years of all people living in Austria within 20 years (until 2032), irrespective
of their level of education, income or personal living condition. The 10 health targets were officially approved by the
Bundesgesundheitskommission and the Council of Ministers in summer 2012. They were mentioned in two government
programs and are an important basis for the health reform process. The first health target focuses on provide health-promoting
living and working conditions for all population groups through cooperation of all societal and political areas. Healthy working
conditions are a relevant determinant for health and at the focus of health politics in Austria.

Developing a national strategy for healthy workplaces is thereby the most influential activity that is set by the Ministry of
Labour, Social Affairs, Health and Consumer Protection and Social Security Institutions. The main aim of this strategy is to
develop an integrated system, in order to achieve the needs of the people and companies.

In Austria exists the system of employee protection, which has two specific aspects which the other sectors do not have: 1.
Employee protection (a legal duty for companies, which means that companies have to fulfill the legal requirements), health
promotion and reintegration (voluntary for the enterprises). 2. The Fulfilment of the legal requirements is controlled by federal
institutions — the Labour Inspection. The Duties of these two Institutions are defined by federal law and focus mainly on
technical protection, working conditions and which is new since 2015 on mental workloads.

Health promotion is regulated by different kinds of legal sources at the federal level. Concerning workplace health promotion
the two biggest and most important stakeholders are the Network of Workplace Health promotion which is mostly driven
by health insurance and the Funds healthy Austria.

In Austria exists the national Program “Fit2work”, which is responsible for reintegration at workplaces. This National Program
is financed by Accident Insurance, Health Insurance, Pension Insurance, Employment Service, unemployment insurance,
Ministry of Social and Labour and offers services for individuals and companies.

Also, the key element of the network is the quality-assurance-system, which is well accepted and established in Austria.
However modern companies need integrated services that would combine workplace health promotion with employee
protection and occupational integration management. These three fields have different legal bases in Austria and are
implemented by different institutions now, which is why there is a need for additional collaborations and networks.
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Mnun6apr C.!, Xeiira K.?
PoAb rurneHsl pa6o4ux MecT B ABCTpHH

TAaBHas Acconuanus Ascrpuiickux Yapexaenuit Conmaasaoro Obecnevenns, Xanpnunrepracce, 1, Bena, Ascrpus, 1030;
*Bepxueascrpuiickoe PernonaasHoe Mepunuackoe Crpaxosanue, 77, Ipybepmrpacce, Aunn, Ascrpus, 4020

Obecneyenye rurueHsl pabouero MecTa SIBASETCS OAHMM M3 Ba)XKHBIX HAIPABACHHI 3APaBOOXpaHeHust ABcTpun. Boiau pas-
pa60TaHbI AECSITb 3aAQ4 B 00AACTH 3APABOOXPAHEHHS], COTAACHO KOTOPBIM B TEYEHHE ABAALIATH AET (Ao 2032 r.) AOAXKHBI IIpH-
HUMATbCSI MEPBI 10 IIPOAACHHIO AOATOAETHSI BCEX AFOAEH, KUBYIIUX B ABCTPHH, He 3aBUCHMO OT MX yPOBHsI 00pasoBaHus, AO-
XOAQ ¥ YCAOBMI XHU3HH. DTH 3aAQ9H 6bIAK 0opUITMAABHO 0A06peH1>1 Bynaecrynaxeiirckoit komuccuein 1 Coerom MuHHCTpOB
AetoM 2012 1. Oy 6b1AU TaKKe YIOMSHYTHI B ABYX [IPaBUTEAbCTBEHHBIX IPOTPAMMAX U SBASIOTCS OCHOBOM AASI IIpoLiecca
pedopMHUPOBaHUS 3APAaBOOXPAHEHHMA.

IepBas 3apada B 06AaCTH 3ApaBOOXPAHEHNS HALPABACHA Ha ObecIiedeH e OAArOPUSTHBIX AAS 3AOPOBbSI YCAOBHI XH3HU U TPY-
AQ AAS BCEX TPYIII HACEACHHS TOCPEACTBOM COTPYAHHYECTBA BO BCEX COIMAABHBIX M HOAUTHYECKUX cepax. [uruena rpyaa ss-
ASIeTCS BKHOM COCTABASIIONIEN 3A0pOBbs HACEACHMS M HAXOAATCS B IIeHTPe BHUMAHUS IOAUTHUKY 3APaBOOXpaHeH s B ABCTPHHL.
Taxum 06pa3oM, pa3paboTKa HALMOHAABHON CTPATEr L 10 CO3AAHUIO PAOOUHMX MECT, YAOBACTBOPSIIOLIMX TPeOOBAHISIM IUIHEHb
TPYAR, SIBASIETCS] HAMbOAee BAXXHBIM HAIPABACHUEM AESITEABHOCTH, KOTOPYIO OCYLIeCTBASIOT MUHHCTEPCTBA TPYAQ, COLIMAABHBIX
AeA, 3ApaBOOXPAHEHNS 1 3aLUThI IIPaB OTPeOUTEALT, 2 TAKKE YIPEXKACHUS COLMAABHOTO obecrederns. OCHOBHAS LieAb 9TON
CTpareruy — pa3paborarb HHTETPUPOBAHHYIO CUCTEMY, CLIOCOOHYIO YAOBAETBOPUTD IOTPeOGHOCTH HACEACHHS U IPEATIPHSITHIL.
B ABcTpuu cymecTByeT CUCTeMa COLMAABHOM 3aIUThl pabOTHUKOB, KOTOPAs UMeeT ABA CIIeLUPUIeCKUX ACIIEKTa, OTCYTCTBY-
IOIMX B APYTHX CeKTOpax: 1. 3amuTa mpaB TPYASIIHXCS (IOPI/IAI/I‘{eCKH 00s13aTeAbHAST AASL IIPEATIPUSITHI: KOMIIAHUH AOAKHBI
BBIITOAHATD JOPUAUIECKU 3aKOHHBIE TpeGOBaHm), YKpeIAeHHE 3A0POBbs U peHHTerparus (A06POBOA])H0 AAS npeAnpmmﬁ).
2. KOHTpOAD BBIIOAHEHIS TPeOOBAHMIL 3aKOHOAATEABCTBA (peAePAAbHBIMU yUpexxAeHIsIMU — Tpyposoit MHcneknueit. O6s-
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3AHHOCTH 9THX ABYX YUPEXAEHUI OIIPeAeAeHDI PeAepaAbHBIM 3aKOHOM M OPHEHTUPOBAHbBI TAQBHBIM 00Pa3oM Ha TEXHHYECKYIO
3QIIUTY, YCAOBUS TPYAQ U yMCTBeHHbIi TPy (c 2015 roaa).

IToAuTHKa yKpeIAEHHUS 3A0POBbs peryAHpyeTcs Ha pepeparbHOM ypoBHe. UTO KacaeTcsl yKperAeH s 3A0pOBbsI Ha paboueM
MeCTe, TO ABYMsI KPYIIHEIIMMY 1 HAOOA€ee BAXXHBIMU 3aHHTEPECOBAHHBIMY CTOPOHAMI B 9TOM BoIpoce sBAsioTcst «CeTb 110
YKPEIIACHHUIO 3A0POBbs Ha Pab0OYeM MeCTe>», KOTOPasi B OCHOBHOM 00eCIeYnBaeTCss MEAULIMHCKIM CTpaxoBaHueM, 1 « DoHABL
3APaBOOXpaHeHHUS ABCTPHI > .

B ABcrpuu cymecrByer HaroHaAbHas nporpamma «Fit2work>, xoTopast oTBeuaer 3a penHTerpanuio Ha pabourux MecTax.
OTa HalMOHAABHAS IPOrpaMMa GUHAHCUPYETCS CAYXKOaMU CTPAXOBAHHUS OT HECIACTHBIX CAYYAEB, MEAULIMHCKOIO CTPaXOBaHNUs,
IIEHCHOHHOTO CTPAaXOBaHHUsI, CAYXOO0I 3aHITOCTH, CTPAXOBAHUs OT 6e3pabOTHIIbL, MHHICTEPCTBOM COLIMAABHOTO 0OecredeHust
H TPYAQ, 4 TalOKe TIPEAAATAET YCAYTH YACTHBIM AUIIAM H IIPEATIPHSTHIM.

Kpowme Toro, xatoueBsiM saeMerToM CeTH SIBASIETCS cHCTeMa obecredeHus Ka4eCTBa, KOTOPask XOpOWo QyHKIHOHUPYeT B
Ascrpun. OpAHaKO COBpEMEHHbIM IIPEATIPHSTIAM HeOOXOAMMbI KOMIIAEKCHbBIE YCAYTH, KOTOpble OBl COYETAAU yKpEIAeHHe
3AOPOBbsSI Ha paboueM MecTe C 3aIIUTON COTPYAHUKOB U YIIPaBACHHEM IPO(eCCHOHAABHON HHTerpanueil. DTy Tpu obAacTu
HMEIOT Pa3AMYHYIO IIPABOBYIO 0a3y B ABCTPHY U B HAcTOsIIIee BpeMsl IPHMEHSIOTCS PA3ANYHBIME YIPEKACHUSIMHY, IOITOMY
BO3HMKaeT HEOOXOAUMOCTD B X 00beAMHEeHHH.

Karouesbie caoBa: zuzuena mpyoa; noaumuxa 6 obracmu 30pagooxparenus; sawuma npas pabomarowux; Uncnexyus mpyoa;
ycaoeus mpyda

Aast puraposanmst: HInuu6apr C., Xetira K. Poab ruruesst pabounx mect B ABcrpuu. Med. mpyda u npom. akoa. 2019. 59
(4): 229-232. http://dx. doi.org/10.31089/1026-9428-2019-59-4-229-232

Aast koppecionpennun: Mazucmp Cmedan Ilnuybapm, Maructp obmectBeHHOro 3ApaBooxpaHenus. E-mail: Stefan.

spitzbart@sozialversicherung.at
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Kongauxm unmepecos. ABTOPSI 3asIBASIOT 06 OTCYTCTBHE KOHQAUKTA HHTEPECOB

The political context. The topic of healthy workplace is
part of the Austrian health targets. The 10 Austrian health
targets were developed with the aim to prolong the healthy
life years of all people living in Austria within 20 years (until
2032), irrespective of their level of education, income or per-
sonal living condition. Since population health is profoundly
influenced and determined by many sectors outside the health
care sector, the Austrian health targets were defined in a broad
and participatory process that involves more than 40 stake-
holders from relevant institutions and civil society. In 2011
the Bundesgesundheitskommission (Federal Health Com-
mission) and the Austrian Council of Ministers requested the
development of health targets at federal level. The targets were
then formulated by all relevant stakeholders that are part of the
process. The 10 health targets were officially approved by the
Bundesgesundheitskommission and the Council of Ministers
in summer 2012. They were mentioned in two government
programs and are an important basis for the health reform
process. The first health target focuses on provide health-
promoting living and working conditions for all population
groups through cooperation of all societal and political areas.
Healthy working conditions are a relevant determinant for
health and at the focus of health politics in Austria. Activities
which are set to achieve these goals are e.g.:'

. ld. Studies on workplace health promotion analyzing the
e

« Programs of the Austrian network of workplace health
promotion

« Broad communication activities

+ Development of programs for older workers

« Development of programs for small companies

Developing a national strategy for healthy workplaces is
thereby the most influential activity that is set by the Ministry
of Labour, Social Affairs, Health and Consumer Protection and
Social Security Institutions. The development of this strategy
was brought on its way by the end of 2018 and will be pub-
lished by 2019. The idea behind this strategy is to combine
health promotion, prevention and re-integration at workplace.

' Own graphic based on: http://wko.at/statistik/kmu/GK_BeschStat_
Detail GK.pdf
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Three approaches for improve health at the workplace.
Concerning different models of intervening for better health
at workplaces — which are Prevention of Diseases, Promot-
ing better health and reintegration into workplaces for people
with disabilities, chronic disease or psychosocial problems or
illnesses there exist three different organisational systems and
also three kind of supportive structures in Austria which co-
operate in a certain way — but in the end work separately and
not very integrated. These three different systems exist because
of historical changes in science, epidemiology and knowledge.
Different types of systems where established without taking
into account of an integrated concept was develop. The main
challenge and common goal of the relevant stakeholder at the
organisational level today in Austria is to develop an integrated
system, in order to achieve the needs of the people and com-
panies, which is the aim of the mentioned national strategy.

The Austrian Social Security System and structure of com-
panies. To understand the complexity of the system in Austria
and the three areas of intervention in the field of Workplaces and
Health, it is important to know something about the structure of
social security in Austria. Austria has three different branches in
the field of social security: Health, Accident Insurance and the
Pension Insurance and 21 Institutions responsible either for one,
two or all of the three branches. The have different back round
of financing, different organisational goals and legal duties. The
Main Association of Austrian Social Security Institutions is the
umbrella organisation has the task to keep social security and
integration of these three branches on mind and develop and
achieve common goals. Almost 100% of the people in Austria
are covered by health insurance which is 8.5 Million people. The
health insurance has the legal obligation for providing services
on health promotion. The Accident Insurance covers the work-
ing people, children attending school or kindergarten and is re-
sponsible for prevention of accidents at work and occupational
diseases and rehabilitation in this area. And finale the Pension
Insurances which covers 6 Million of the Austrian people.

The structure of Austrian Companies is dominated by very
small, small and medium sized companies. The Employee size
is important for the communication in direction to the compa-
nies, is relevant for the development of certain programs and
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Employment size of Number of Humber of Humber of Humber of
Companies Companies infotal Companies in % Employees in total Employees in %
0-4 . ) 179.317 7,5
5-9 26.935 5,1 176.562 7.4
10-19 16.099 3.0 216.900 9.1
20-49 10.628 2,0 321.516 13,5
50-99 3.178 0,6 219.251 9,2
100-149 1.137 0,2 137.184 5,8
150-199 591 0,1 101.664 4,3
200-249 370 0,1 82.463 3,5
250-499 701 0,1 239.789 10,1
500-999 285 0,1 191.835 g1

1.000+ 183 0,0 515.520

Total 529.693 100,0 2.382.001 100,0

Figure. The structure of Austrian Companies
Pucynok. CrpykTypa aBCTpHIACKHX KOMIAHHI

intervention concerning the need of the enterprises and also
for the strategic planning (Figure?).

Most of the Companies are very small and small enter-
prises. 97% of the Austrian enterprises have less than 20 em-
ployees, most of them less than 5. On the other hand, 40%
of the employees work at medium or large sized enterprise.
The needs, the readiness, the knowledge and the resource for
health-related interventions of these Companies are quite dif-
ferent. While large enterprises develop a culture for health, it
is still hard to reach smaller once with fitting programs.

Three programs and responsibilities for improving health
at the workplace. Prevention of health risks. First of all, in
Austria exists the system of employee protection, which has
two specific aspects which the other sectors do not have. These
aspects are:

1. Employee protection is a legal duty for companies,
which means that companies have to full fill the legal require-
ments- The other sectors — health promotion and reintegra-
tion are voluntary for the enterprises.

2. The Fulfilment of the legal requirements is controlled
by federal institutions — the Labour inspection.

The two most important institutions in this field are the
Labour inspection and — as already mention — the Accident
Insurance Institutions. The Duties of these two Institutions
are defined by federal law and focus mainly on technical pro-
tection, working conditions and which is new since 2015 on
mental workloads. Most of these topics are also regulated in a
certain way by the European Union.

While labour inspection is focusing on the controlling and
monitoring the implementation at company level, the field of
action for Accident Insurance Institutions is to support com-
panies in implementing certain programs and giving support
to full fill the requirements.

Workplace Health promotion. Health promotion is regu-
lated by different kinds of legal sources at the federal level.
Within the field of Health promotion there are many players
which are responsible — health insurance, the federal state,
the regions and also the communities. Concerning workplace
health promotion the two biggest and most important stake-
holders are the Network of Workplace Health promotion
which is mostly driven by health insurance and the Funds
healthy Austria. Both work together and concentrate their
workforce and resources on supporting companies in the field
of workplace health promotion and make quality assurance.

* https://www.enwhp.org/

The role of Austrian Network for Workplace Health Promo-
tion will be described below in detail.

Re-integration at workplace. Last but not least in Austria
exists the national Program “Fit2work”, which is responsible
for reintegration at workplaces. This National Program is fi-
nanced by Accident Insurance, Health Insurance, Pension
Insurance, Employment Service, unemployment insurance,
Ministry of Social and Labour and offers services for individu-
als and companies. The Program “fit2work offers case manage-
ment for employees with sick leave over 40 days and occupa-
tional reintegration services for companies. Taking part in the
case management program is by invitation or self-initiative. It
offers support and orientation within health and social ser-
vices and contains the development of individual plans. The
program for companies focusses on structured clarification of
the occupational situation, the creation of a company profile,
building a re-integration team and the developing of an early
warning system within the company.

According to the mentioned strategy for Healthy workplac-
es, the main challenge is to develop an integrated system which
combines the benefits for the employees and the companies.
The strategy will be published in May 2019 and will be a fur-
ther milestone for better Health at the workplace in Austria.

Austrian Workplace Health Promotion in detail. The Aus-
trian Network for Workplace Health Promotion (ONBGF).
History of workplace health promotion (WHP) in Austria
started in the early the nineties. At that time development in
this area was at the very beginning. There was a low level of
awareness of the area amongst the major players and hardly
any activity within companies. Then an economic model of
WHP that focused on productivity was predominant and there
were no clear responsibilities for WHP among potentially in-
terested agencies. Additionally we faced a lack of suitable tools
to undertake WHP and we had to strengthen the professional
knowledge and skills in the area.

In 1993, the Upper Austrian regional health insurer im-
plemented the first holistic WHP project in a company in
Austria. Despite its successful implementation, it was clear to
those responsible at the time that the dissemination of WHP
in Austria needed structural and institutional cooperation and
coordination. Efforts to build these structures have existed at
both national and international level. Thus, in 1996, the Euro-
pean Network for Workplace Health Promotion (ENWHP)?

> http://www.move-europe.it/file%20pdf/2018%20Version%20Luxem-
bourg_Declaration_V2.pdf
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was found with the participation of Austria. The ENWHP has
significantly supported the development of WHP in Austria.
In particular, the Luxembourg Declaration* has made an im-
portant contribution to the creation of a unified and holistic
understanding of WHP. On the other hand, knowledge has
been generated through numerous exploratory projects

At the national level, network building began in the year
2000. While the initiative came from the statutory health
insurance funds, the Austrian Chamber of Labour and the
Economic Chamber were important supporting institutions.
Almost all statutory health insurer and the statutory accident
insurance have quickly joined the network. The network has
been dedicated to the following tasks since then:

« Promotion and further development of a uniform and
quality-based understanding of workplace health promotion

« Establishment of service- and consulting centres for
companies and stakeholders

« Execution of quality-based WHP-projects in Austrian
companies through cooperation within the network

In the pioneering phase of project implementation the
members of the Austrian network made differentiations
according to company size. In addition, adjustments to
industry-specific challenges were required.

In recent years, the constant acceleration of our working
environment had to be taken into account, so the process
had to be realised in a more compact and more flexible way
especially through technical tools. Furthermore, improve-
ments in our surveys and sick leave analyses were focused.

Quality-assurance-system of the Austrian Network for
Workplace Health Promotion. From the beginning, we faced
the challenge of winning companies for voluntary health pro-
motion — even though the offer is extremely cheap. Further-
more, the problem arose that WHP was gradually diluted in
content. Many different and also questionable measures were
subsumed by providers on the free market under the umbrella
of the WHP. Creating a quality assurance system that allows
us to define and reward quality seemed to be an adequate in-
strument to meet these challenges.

Therefore, the quality-assurance-system of the Austrian
Network for Workplace Health Promotion was implemented

* http://www.move-europe.it/file%20pdf/2018%20Version%20
Luxembourg_Declaration_V2.pdf
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and conceptualized as a three-stage system in cooperation with
the Fund Healthy Austria (FGO) in the year 2004. The system
includes the following steps:

The WHP-Charter is a symbolic statement of intent, ac-
cording to which the company’s management confirmed the
implementation of WHP within two years. This supports in
particular the internal project marketing and loses its valid-
ity, should it come to no implementation.The WHP-Seal as
second step of the system can be applied for once the WHP
project has been finalized. The quality is checked by an inde-
pendent institute along 15 specified criteria. After receipt of
the seal, it remains valid for three years. Thereafter, the com-
pany may re-apply. The seal is widely spread in Austria and
the heart of the quality assurance system.The WHP-Prize as
the third stage is the highest award for WHP in Austria. Every
three years, it is awarded to exceptionally innovative projects
or companies.The quality-assurance-system is a key element
of the network, well accepted and established in Austria. In
2018 485.572 employees worked in 1.091 companies that
have received the WHP-Seal. These are 17 percent of the
working population in Austria in relation to one percent of
the companies with at least three employees, which proves
an overrepresentation of large companies. 2.135 companies
have signed the WHP-Charta and 50 companies have won
the prize so far.

Against the background that WHP is a voluntary and not
a legal obligation, the network and WHP in Austria can look
back on a good development. The success factors of this de-
velopment were a broad political support, persistence and an
attractive offer to the companies. Today we are faced with the
challenge that especially large companies want to take the next
step. Workplace health promotion as a sole or isolated offer is
no longer enough. Companies want integrated services that
combine workplace health promotion with employee protec-
tion and occupational integration management. These three
fields have different legal bases in Austria and are implemented
by different institutions now, which is why there is a need for
additional collaborations and networks.
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Komaesa H.E., 3aukuna 1.B., Aannaos A.H.

Iﬁ(aqecrno XKH3HH PAaOOTHHKOB CEABCKOTO XO3AMCTBA C racTpod3odareasbHoi pedAIOKCHOM
OA€3HBIO

OBYH «CapaToBckuit HayYHO-MCCACAOBATEAbCKHE HHCTHTYT CeAbCKO I'MIHeHbl» PocrorpebHap3opa, yA. 3apeunas, 1A, Caparos,
Poccug, 410022

ITo 4acToTe U pacHpOCTPaHEHHOCTHU IacTpod3odareasbHas pedatokcHas 6oaesus ([IPB) saHuMaeT epBble paHroBble
MeCTa B PSIAY FaCTPOIHTEPOAOTrHIecKuX 3aboaeBanuil. [OPB MoxeT IPHUBECTH K Cepbe3HBIM OCAOXKHEHUSIM H Cylije-
cTBeHHOMY cHmkenuto kauectsa xusnu (KJK). PaboTauxu ceabckoro xossitcrsa (CX) COCTAaBASIOT rpymITy pHCKa o
passuruio ['OPP, Tak Kak XapakTepHbIe AASI HEIX YCAOBUSI TPYAQ K OBITa SIBASIFOTCSI IPOBOLUPYIOUIUMHE U/ HAY YCYTyOAs-
I0IMMK GAKTOPAMK PHCKA PasBUTHS 3TOH IATOAOTHHM. LleAb HcCAGAOBAHMS 3aKAIOYAAACh B M3ydeHHU BAusHua ['OPB
Ha [TOKA3aTeAM Ka4eCTBA KU3HU Y PAOOTHHUKOB CEAbCKOTO XO3SICTBA.

B nccaepopanne pomau 98 manuentos ¢ 'OPB u 140 ycaosHo 3p0poBbix anr. Aas onenku KOK npumensiacsa Hecmen-
udmaeckuit onpocHux SF-36. B pesyabraTe 0OAHOMOMEHTHOTO HCCAEAOBAHUS YCTAHOBAEHO, 4TO y paboTHuKOB CX cTa-
TUCTHYECKH 3HAYUMO HIDKE MOKa3aTeAn «obmee cocTosmue 3p0poba» (OC), «unpexc 6oan» (UB), «xusHeHHas
akTuBHOCTh>» (JKA) M «mcuxuyeckoe 3A0pOBbE > (T13) mo CPaBHEHHIO C AQHHBIMH IIPEACTaBUTeAel pabodnx mpodec-
CH, KOTOPbIE IPOXXUBAIOT B TOPOAE.

C yBeAmyeHHeM BO3pacTa IPOUCXOAUT cHiKeHHe mokasareaeit KOK, ocobenno noxasareaeit OC u 1B, npu atom mo-
Ka3aTeAb «COIMaAbHOe QYHKIIMOHUPOBAHME > (C®d) pocTHraeT MaKCHMAAbHBIX 3HAYEHHH B BO3pacTHOMH rpymme ot S1
A0 60 aer.

Cpasrenue noxasareaeit KK B rpymmax 60apasix 'OPB 1 ycaoBHO 3A0p0oBbiX paboTHHKOB CX [I03BOAHAO YCTAaHOBHUTb
CTaTUCTUYECKH 3HAYMMYIO Pa3HUITY II0 BCeM ITapaMeTpaM, XapaKTepHU3YIOIHM IICUXIIeCKOoe 3A0POBbe, a TAKXKe IO I0-
kasareasm OC u «dusuueckoe pynxunonnposanue» (OD). XapaxrepHo, uro nokazareau PO u 1B ne umeau cratu-
CTHYEeCKH 3HAYMMOM PA3HHUILbI MEXAY IPYIIIAMH HAOAIOACHUSL.

CraTuCcTHYeCcKU 3HAaYMMasi CHAbHASI KOPPEASIIOHHAS CBSI3b BHIIBACHA MEXAY BO3pacToM paboTHHKOB CX, 60ABHBIX
I'SPB, u nokasareasmu Wb u JKA, crarucTidecky 3Ha4MMasi yMepeHHAast KOPPEASIIHOHHAS CBSI3b — MEXAY BO3PacTOM
u nokasateasmu OC, @O, «poreBoe GYHKIIMOHHPOBAHME > (P®) u «amonmonaabHOE cocTosHUE> (DC).

AAst ycaoBHO 3A0p0BbIX paboTHHKOB CX XapakTepHo 3HaunTeAbHOe cHikeHne KOK mo cpasrenmio ¢ paboraromumy,
IPOXXHBAIOIIMMU B FOpoae, Ipu 9ToM y 60AbHbIX I'OPB cHmkenne KOK compoBoskpaercs mpenMyiieCTBEHHO HapylIe-
HueM rcuxudeckoit cybcdepst. ITpu usyuenun KK manueHToB cAeAyeT yUMTBIBATD BAMSHUE He TOABKO H3y4aeMOTO 3a-
00AeBaHUS, HO I MEAUKO-COLIMAABHBIX (aKTOPOB.

KAroueBble cAOBa: pabomHUKy CeAbCK020 X03ATICMEA; KAYECMBO HCUZHU; 2ACMPOIZ0PA2earvHas pePAoKcHAsS 60Ae3Hb
Aas nuraposanns: Komaesa H.E., 3aukuna 11.B., Aanuaos A.H. KadecTBo XM3HH PaGOTHHKOB CEABCKOTO XO3SIi-
CTBa C racTpoasodareasbHolt pedaloKcHOl Goaesnbio. Med. mpyda u npom. sxor. 2019. 59 (4): 233-236. http://dx. doi.
org/10.31089/1026-9428-2019-59-4-233-236
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Nataliya E. Komleva, Inna V. Zaikina, Aleksey N. Danilov

Quality of life of agricultural workers with gastroesophageal reflux disease
Saratov Scientific Research Institute of Rural Hygiene, 1A, Zarechnaya Str., Saratov, Russia, 410022

According to the frequency and prevalence of gastroesophageal reflux disease (GERD) ranks first in a number of
gastroenterological diseases. GERD can lead to serious complications and a significant reduction in the quality of life
(QL). Agricultural workers (AW) are at risk for the development of GERD, as their typical working and living conditions
are provoking and/or aggravating risk factors for the development of this disease.

The aim of the study is to study the impact of GERD on the quality of life of agricultural workers.

The study included 98 patients with GERD and 140 conditionally healthy individuals. To assess the quality of life, a
nonspecific SF-36 questionnaire was used.

As aresult of a one-time study found that workers AW statistically significantly lower indicators of «General health>
(GH), «pain index» (PI), «life activity» (LA) and «mental health» (MH) compared with the data of representatives
of working professions who live in the city.

With increasing age, there is a decrease in QL, especially GH and PI, while the indicator of «social functioning» (SF)
reaches the maximum values in the age group from 51 to 60 years.

Comparison of QL indices in the groups of patients with GERD and conditionally healthy AW workers allowed to
establish a statistically significant difference in all parameters characterizing mental health, as well as in the indicators
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of GH and «physical functioning>» (PF). It is characteristic that the indicators of the Russian Federation and the PI
had no statistically significant difference between the groups of observations.

Statistically significant strong correlation was revealed between the age of AW workers, patients with GERD, and
indicators of PI and LA, statistically significant moderate correlation — between the age and indicators of GH, PF,
«role functioning» (RF) and «emotional state» (ES).

For healthy workers of AW is characterized by a significant decrease in QL compared with workers living in the city,
while in patients with GERD decrease in QL is accompanied mainly by a violation of the mental subsphere. When
studying the quality of life of patients should take into account the influence of not only the studied disease, but also
medical and social factors.

Key words: agricultural workers; quality of life; gastroesophageal reflux disease
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OnUAeMHOAOTHYECKHE HCCAEAOBAHHS IIOCAGAHHX AeT ybe-
AHMTEABHO CBHAETEAbCTBYIOT, YTO 10 YACTOTE H PACIIPOCTPAHEH-
HOCTH racTpossodareasbHas peparokcHas 6oaesus (IOPB)
3aHMMAeT NepBble PAHIOBbIE MECTA B PSAY [ACTPOIHTEPOAO-
CHYeCKHX 3200AeBaHHIT U B PA3BUTHIX CTPAHAX OTMEYAETCs OT-
YeTAMBAS TEHACHIIUS K yBEAHYEHHUIO 3400A€Ba€MOCTH AAHHOI
naroaorueit [1]. [Tporpeccuposanue I'OPE moxer npusectn
K CePbe3HBIM OCAOKHEHISIM U 3A0Ka4eCTBEHHOMY IIOPAKEHHIO
nuueBoaa. Y marueHToB ¢ cumnToMamu [OPDB cymecrBenHO
cumkeno kadectso xusnu (KOK), cassannoe ¢ yxyamenuem
3A0poBbs [2].

B coorBercTBHU ¢ HOBOH IMapapMIMON KAMHHYECKON Me-
aununsr mossinenue KOK marmenTa sBasieTcst AHO0 raaBHOZ,
A0 AOIIOAHUTEABHO II€ABIO ACUEHHIS, YTO MOXKET PACCMATpH-
BaThCS KK BAKHbI CAMOCTOSTEABHDII II0OKA3aTeAb COCTOSHHUS
0OABHOTO, 4 er0 AUHAMHUKA He MeHee 3Ha4MMa, YeM AAHHbIE KAU-
HUKO-MHCTPYMEHTAABHbIX HCCAeAOBaHHi [ 3,4 ]. PesyabTarsl ps-
AQ HICCAGAOBAHHIT yOEAUTEABHO CBHAETEABCTBYIOT O CHIDKEHHH
nokasareaein KOK mpu sposuBHOM 330¢arure, HeaIpO3UBHOM
pedAoKCHOM O0Ae3Hy, mumeBopae bapperTa, HOYHOI H3XOTH
[S]. TOPB ckasbiBaeTCst Ha TPYAOCTIOCOGHOCTH IALMEHTOB,
KOTOpAast 3aBHCUT OT BHIPKEHHOCTH CHMIITOMOB H HAAUYHUS
HOYHOM CHUMITTOMaTUKH.

H3BecTHO, 4TO paboOTHHKU ceabckoro xossitcrsa (CX)
COCTaBASIIOT TPYyHITy pHcKa 1o passutuio '9PE, Tak xak xa-
paKTepHbIe AAS HHX YCAOBHS TPYAQ M OBITA SIBASIOTCS IIPOBO-
LUPYIOLUMI M/ UAN YCYTyOASIOMUMY PaKTOPAMU PHCKa pas-
BUTHSL AAHHOM matoAoruu [6]. Cpean ceAbCKHX XuTeAeil mpu
CPaBHEHHH C TOPOACKMMH IIPEBAAUPYET YACTOTA SPO3UBHOIO
U HedPO3MBHOTO 330¢aruta, cHHApoMa Meaaopu-Beiica, ko-
MOPOHAHOCTD 3260A€BaHHIT NMIIEBAPUTEABHON CUCTEMBI [6].

LleAb MCCAEAOBAHHS 3aKAKOYAAACD B H3YYeHHH BAMSHHS
I'OPD Ha mokasaTeAr Ka4eCTBA KM3HH Y PAOOTHHKOB CeAb-
CKOTO XO35CTBa.

Aast usydenns amsiaus [OPB #a KOK paborauxos CX B
HCCAEAOBAHUE OBIAM BKAIOUEHBI 98 MAIIEHTOB KAMHHMKH IPO-
deccronasbusix 3a6oaesannit PBYH Caparoscxuit HUMCT
Pocrnorpe6Hap30pa ¢ ycTaHOBAGHHBIM AuarHo3oM u 140 yc-
AOBHO 3AOPOBBIX AMI], KOTOPbIX HHTEPBBIOUPOBAAH B YCAOBH-
SIX IePHOAMYECKHX MEAHIIMHCKMX 0CMOTpPOB. Bee yyacTHUKH
HCCA€AOBAHHS SBASIAMCH AHIJAMH MYXKCKOTO [I0AQ B BO3pacTe
oT 31 p0 60 aer.

Aas onenku KOK mpumensiacs Hecrienuduieckuit ompoc-
uuk SF-36 [3]. TlepeBoa Ha pycckuit s3bIK 1 anpobanus 6bl-
AU TIpoBeaeHbl MIHCTUTYTOM KAMHHKO-(papMaKOAOTHYECKUX
nccaeposannit (Cankr-Ilerep6ypr) [3]. AHaausnposaaucs
TNOKa3aTeAH «0CHOBHOe cocrosuue» (OC), «pusnueckoe
dyuxunonuposanue» (OD), «poresoe PyHKIMOHUPOBA-
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uue» (P®), «unTencuBHOCTH 60AU>» (MB), «cormarbHOe
yrkiuonuposanue» (CP), «<3M0 IHOHAABHOE COCTOSIHUE »
9C), «Xu3HeHHas aKTHBHOCTb>» (JKA), «IIcHXOAOTHYECKOe
spoposbex» (I13).

CraTucTiyecKuil aHAAU3 BBIIOAHSACS C HCIIOAb30BaHHEM
IaKeTa IPUKAAAHBIX IporpamM Statistica ¢pupmsr StatSoft Inc
(CIIA).

B pesyabraTe OAHOMOMEHTHOTIO MCCAEAOBAHHUS HU3yUeHbI
nokasarean KOK y ycaosHo 3p0poBbix paboraukos CX. Bean
c$OpMHUPOBAHbI 2 IPYIIIBI HAOAIOAEHHS], COIIOCTABHMBIE II0
Bospacty (cpeaHmil Bospact — 48,2£8,7 roaa): pabOTHUKOB
CX u mpeacraBuTeAeil pabounx npodeccuil, IPOXKUBAOIINX B
ropoae (taba. 1).

Hsyuensr ocobennoctu KOK B rpyrime ycAoBHO 340pOBBIX
paboraukoB CX B 3aBMCHMOCTH OT BO3pacTa. AAS 9TOro ObiAK
chOpMHUPOBAHBI TPH BO3pacTHbIE IPymIIbl: oT 31 A0 40 aer, oT
41 po S0 aet 1 ot S1 A0 60 aeT (TabA. 2).

IpoBepena orenka Bausuus IOPE y pabornukos CX Ha
KOK (Taba. 3). AAs 9TOTO 6BIAM C)OPMHUPOBAHDI ABe IPYIIIIBL
Habaopenns: 6oapusle [OPB (1=98) u ycaoBHO 3A0poBbIE
auma (n=96).

IpoanaausrpoBaHa B3aUMOCBSI3b MEXAY BO3PACTOM U I1O-
xasareasmu KK y pa6orankos CX (1aba. 4).

KauecTBO H3HH — HMHTETrPAAbHBIH [IOKA3aTeAb, KOTO-
PBIH 3aBUCHT OT MHOXXeCTBA pAKTOPOB: YPOBHSA IPHUTA3AHUI
HHAMBHAYYMA, COCTOSIHHS €I0 3A0POBbS, XaPaKTEPOAOTHYe-
CKHX 0COOEHHOCTEN, COLMAAPHO-IKOHOMHIECKUX YCAOBHI
u 1p. CAeAOBAaTEAbHO, AASL H3YUEeHHS AAHHOTO IIApaMeTpa y
OIpeAeAeHHOM KaTeTOPUH AHI} IIeAeCOO0Opas3HO COIMOCTaB-
ASITb IIOAyYeHHbIE Pe3YAbTATHI C OOIIeMONMyASIIHOHHBIMH
3HAYeHHSMH.

YauTbiBas, 4TO KU3HEAESITEABHOCTD KUTEAEH CEAbCKOH
MeCTHOCTH 00AapaeT pSIAOM crieruduaeckux GaKTopos, Obr-
A0 TIpoBeaeHO cpaBHeHue mokasareaeit KOK paborauxos CX
C pe3yAbTATAMH aHAAOTHYHbIX ITOKA3aTeAel IIPeACTABHTEACH
pabourx mpodeccuit, KOTOpbIE IPOXKUBAOT B rOpoAe. Takum
00pasoM, y YIaCTHHKOB UCCAEAOBAHHS 00eHX Py HabAmO-
AeHHS OBIAU CXOXXHe YCAOBHS TPYAQ. YCTAHOBAEHO, YTO y pa-
60oTHUKOB CX CTaTHCTHYeCKH 3HAYMMO Hioke rmokazatean OC,
UB, XA u I13, 4T0, m0-BUAUMOMY, 00YCAOBAEHO KOMIIAEKCOM
COLIMAABHBIX M MEAULIMHCKHX $aKTOPOB. DTO CACAYET YUHTHI-
Batb npu onerke KOK [7,8].

C yBeAMueHHEeM BO3PACcTa IPOUCXOAUT YXyAlleHUe IO-
kazareaeit KOK, ocobernno mokasareaeit OC u 1B, xoropsie
AOCTHTaIOT MUHHMAAbHBIX 3HAYeHHI B BO3PACTHOMN IpyIIIIe
oT 51 A0 60 aer (29,7+8,7 u 26,2+14,3 Topa COOTBETCTBEH-
HO). BeposTHO, Ha AQHHBIe IIOKA3aTeAM OKa3blBaeT BAUSHUE
codeTaHue psiaa GpaKTOPOB — KOMOPOUAHOCTb, BEPOSITHOCTD
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Tab6auna 1 / Table 1

IToxazaTeAn KaueCTBa )KM3HH Y PAGOTHHKOB CEABCKOTO X03sHCTBA H NPeACTaBHTeAed pabounx npodeccHii, mpoxuBa-

romux B ropoae (M+8)

Indicators of quality of life of agricultural workers and representatives of working professions; living in the city

IToka3aTeAp KauecTBa JKH3HH Pa6oTHHKH CeAbCKOTo Xo3siicTBa (1=96) Topoackue paGoune (n=44) P
O6ee cocrosiHue 45,2+18,2 55,9+17,1 <0,01
Dusmueckoe PyHKIIMOHUPOBAHUE 45,2+20,3 53,4+24,9 >0,1
PoaeBoe ¢pyHKIMOHMPOBaHUE 47,7£21,5 53,4+14,8 >0,1
Wupexc 60an 40,8+26,1 52,7£15,5 <0,01
IMOLMOHAABHOE COCTOSIHHE 41,2£23,1 40,8+17,0 >0,1
CornaabHOe QYHKIIMOHHPOBAHHE 48,9+14,2 48,0+9,4 >0,1
JKusHeHHas akTMBHOCTD 51,018 58,8+16,6 <0,005
Tcuxuueckoe 3aboreBaHue 57,7£18,6 66,9+15,4 <0,005

IIpumeyanue: p — ypoBeHb CTATHCTHYECKOMN 3HAYUMOCTHU AAs TecTa Koamoroposa-CmupHOBa.
Note: p — the level of statistical significance for the Kolmogorov-Smirnov test.

Tabauna 2 / Table 2

TlokasaTeAM Ka4ecTBa JKH3HH Y YCAOBHO 3A0POBBIX paGOTHHKOB CEAbCKOTO X03S¥CTBA B Pa3HbIX BO3pacTHbIX rpymmax (M+d)
Indicators of quality of life of conditionally healthy agricultural workers in different age groups

g(:;a;?::}: ey rpynma (n=28) | Il rpynma (n=25) | IIl rpynma (n=43) E l::i . KOAMI:I::)POM CMHI;:::M
oC 67,8+10,8 46,3141 29,7+8,7 <0,001 <0,001 <0,001
oD 49,5£18,3 50,4+15,7 39,3+22,6 >0,1 >0,1 <0,05
PO 59,8+11,2 62,0+14,9 31,5+18,7 >0,1 <0,001 <0,001
UB 75,1£15,7 27,6£10,9 26,2+14,3 <0,001 <0,001 >0,1
3C 57,2184 47,0+20,3 30,7+21,6 >0,1 <0,005 <0,02
Co 48,3+9,8 42,3+14,7 53,2£15 >0,1 >0,1 <0,02
KA 63,916 44,217 46,6£15,6 <0,005 <0,005 >0,1
I13 74,6%9,6 58,6%15,6 46,1+16,1 <0,001 <0,001 <0,1

Ilpumeyanus: p , ypOBeHb CTATUCTMYECKOH 3HAMUMOCTH NpH cpaBHenun [ u Il rpynm, p, | — ypOBeHb CTaTHCTHYECKOH 3HAIUMOCTH
npu cpasrennn [ u Ill rpynm, p, . yposens crarucruyeckoit sadnmocty npu cpasHenuu 11 u III rpynm.
Notes: p1-2 — level of statistical significance when comparing groups I and II, p1-3 — level of statistical significance when comparing groups I
and III, p2-3 is the level of statistical significance when comparing groups II and III.

Tabauna 3/ Table 3

IToxazaTeAn KaueCTBa KH3HH Y PAGOTHHKOB CEABCKOIO XO3SHCTBA C FACTPO330(dareaAbHoi pePAIOKCHOI 60AE3HBIO H

YCAOBHO 3A0pPOBBIX

Indicators of quality of life in agricultural workers with gastroesophageal reflux disease and conditionally healthy

IToxa3aTeap Kaue- Boabnsie TIPB (n=98) VcaoBHo 3p0poBbie (1=96)

CTBa KU3HH Mzd Me [LQ, UQ] Mzd Me [LQ, UQ] P
oC 26,2+10,3 30[24,1,28,3] 4524182 45[41,5,48,9] <0,001
[0]0) 34,5£13,4 35[31,8,37,2] 45,2420,3 45[41,1,49,3] <0,01
PO 42,6+20,1 50[38,5,46,6] 47,7421,5 50[43,4,52,1] >0,1
1B 37,4+17,7 32[33,5,41,3] 40,8+26,1 32[35,5,46,1] >0,1
aC 29,9+10,5 29[27,8, 32] 40,8423 34[35,7,45,9] <0,005
Co 292+12,7 35[26,6,31,7] 48,9+142 50[46, 51,8] <0,001
KA 35,5129 40[32,9,38,1] 51,0+18 47,5[47,4,54,7] <0,001
13 38,1+11,7 40[35,8,40,5] 57,7+18,6 56[53,9, 61,5] <0,001

IIpuMeyanue: p — ypOBeHb CTATHCTUYECKON 3HAYUMOCTH AAs Tecta Koamoroposa-CmupHoBa.

Note: p — the level of statistical significance for the Kolmogorov-Smirnov test.

Tabaumna 4 / Table 4

Koppeuunoxmaﬂ CBSA3b MEJKAY NOKa3aTeASIMH Ka4€CTBa JKU3HH 1 BO3pPacTOM 60ABHBIX racrpoaso(l)areaAbHoﬁ pe(l)A}ch-

Hoi1 60ae3nbio (Cinpmena, r)

Correlation between indicators of quality of life and age of patients with gastroesophageal reflux disease (Spearman; r)

Pusnueckoe 300poBbe

ITcnxmyeckoe 3p0poBbe

0oC (010

PO

nb

9C

Co

KA

113

-0,30 -0,37

-0,61

-0,77

-0,66

-0,04

-0,79

-0,20
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KOTOPOH YBEAMYMBAETCS C YBEAMUMBACTCS C BO3PACTOM; 0CO-
GEeHHOCTH YCAOBHIL TPYAQ; 00pa3 skusHu 1 11p. [Tokasarear CO
AOCTHIaeT MaKCUMAABHBIX 3HAYEHHH B CAMOM CTapuiel rpym-
e — ot S1 A0 60 AeT, 4TO, TO-BUAMMOMY, MOXKHO 00BACHUTD
HU3KHMM YPOBHEM IPHUTA3AHUN Y AAHHON KaTeTOPUH AHI], 0CO-
GEHHOCTSIMHU YCAOBHIT XXU3HEAESTEABHOCTU U APYTHMH COLU-
AABHBIMU (PaKTOPAMHL.

IToAydyeHHbIe Pe3yABTATH HEOOXOAMMO YHUTHIBATh IIPU
onenke KOK marnueHTOB Ipyu IpOBeAeHHH HAy4HBIX HCCACAO-
BaHMI 1 B KAMHMYECKOM IpakTuKe, Tak Kak Ha KOK oxaspiBaer
BAUSIHHE 0OABIIOE KOAHYECTBO (AKTOPOB IIOMIMO HEIIOCPEA-
CTBEHHO 3a060A€BaHUSL.

Cpasrenne mokasareaeit KOK B rpymmax 6oapasix 'OPB
HL YCAOBHO 3AOPOBBIX pa60THUKOB CX II03BOAMAO YCTaHOBHUTD
CTATHCTHYECKH 3HAYMMYIO PAa3HHUIY II0 BCeM ITapaMeTpaM, Xa-
PaKTepHU3YIOIKM IICHXUYECKOe 3A0POBbE, a TAKKe II0 TT0Ka3a-
teasm OC u O Q. Xapakrepno, uro noxasarean PO u Ub ne
MMEAM CTaTHCTHYEeCKH 3HAYUMOH Pa3HMIIBI MEXAY TPYIIIaMU
HaOAIOAEHUS. DTO MOXET CBUACTEABCTBOBATD O TOM, uTo [OPB
B boAblIelt cTeneHy BAmsieT Ha mokasarean KOK, xapaxrepusy-
JOI¥Ie IICHXUYeCKOe 3A0POBbe MAIUEeHTOB.

Y Bcex paboTHHKOB CX BO3pacT UMeA IIPSIMYIO KOPPEASILIH-
OHHYIO CBA3b C NPOPECCHOHAABHBIM CTaxkeM. CTaTHCTHIeCKH
3HAYMMAasl CHAbHASA KOPPEASIMOHHAS CBA3Db BHLIBACHA MEXAY
BodpacroM paborrukos CX, 60apubx 'DPB, u mokasareasimu
B 1 JKA. MoXHO IpeAIIOAOXKHUTD, 4TO ¥ 60AbHBIX [DPB Mo-
aoporo BospacTa nokazarean OC u Vb ne otandarorcs or aHa-
AOTHYHBIX ITOKa3aTeAel 3A0POBbIX AUL| B CBS3H C TeM, YTO 3260-
AeBaHHe, KaK IIPABHAO, ellje He UMeeT OCAOXKHEHMH, ITpoTeKaeT
B 60Aee Aerkoit popMe, a PYHKIIMOHAABHBII pe3epB OpraHU3Ma
HAXOAHUTCS Ha OOAee BHICOKOM ypOBHe. Takke HeAb3sl HCKAIO-
9HTb, 4TO AMLIA GOA€€e CTapIIEro BO3PACTa, H, COOTBETCTBEHHO,
¢ 60ABIIMM IIPOPECCHOHAABHBIM CTRXKEM [IOABEPIaAUCH boAee
AAUTEABHOMY BO3AEHCTBHIO pAKTOPOB YCAOBHUS TPYAQ U ObITa,
KOTOpbIe SABASIOTCS IPOBOLUPYOmMUMH B passurur 'OPD.
Taxum 00pa3oM, BhllIenepedrcAeHHbIE GAKTOPBI MOTYT OBITh
npHYMHON HU3KHX mokasareseit JKA u Wb mo mepe yBeanye-
HUS BO3PAcTa OOABHBIX, YTO CAEAYET YIHTHIBATD, MHTEPIIPETH-
PYA Pe3yAbTaThl IPH MPOBEACHHH KOTOPTHBIX HCCACAOBAHHI.
[Toxasareant OC, P, PO 1 3C uMeAn CTaTUCTUIECKHU 3HATH-
MYIO yMEPeHHYI0 KOPPEeAAIIMOHHYIO CBA3b ¢ BodpacToM. Ilpu
aroM Mexay nokaszareasmu C®, I3 u BospacTom koppeAsIiu-
OHHasl CBSI3b OTCYTCTBOBAAA.

BriBoapbI:

1. Ars pabomuuxos CX xapaxmepro sHauumesbHoe cHuxce-
Hue KOK no cpasenuio ¢ pabomanuumu, npoicusarnyumu 6 2o-
pode, npu amom y 6oavroix TOPE chumcenue KOK conposoxdaem-
CS npeumyuecmeenno napyueruem ncuxudeckoii cybcdepor KOK.

2. Ipu usyuenuu KOK nayuenmos credyem yuumoi6amo eAu-
SHUe HE TOALKO U3YHAem020 300Ae8aHUS, HO U MeduKo-Coyu-
AAHOIX GAKMOPOs. DMO BANCHO NPUHUMANb B0 BHUMAHUE NPU
NAGHUPOBAHUY UCCAD0BAHUL, POPMUPOBAHUL 2PYNN CPABHEHUS
U AHAAU3E PE3YALMANI08.

3. Ocoboe sHumanue yerecoobpasno ydeasmo usyenuro KK
CeAbCK020 HACeAeHUs A5 boree spPexmusHoti paspabomicu npo-
2pamMm MeOUYUHCKOTE U COYUAALHOT NOMOUYU.
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Bo3M0XHOCTH KOMHAT ICHXOAOTHY€ECKOM PA3rPy3KH AAS PaGOTHI/IKOB HEPBHO-IMOIJNOHAABHOT'O
TpyAa

'OT'BHY «Hay4Ho-1ccAeAOBATEABCKIIT HHCTUTYT MEAMIMHBL TpyAa MMeHH akapeMuka H.QO. Vsmeposas, np-T Byaennoro, 31, Mocksa,
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*®TAQY BO «Ilepsbrit MOCKOBCKHIt TOCYAQPCTBEHHBLH MEAMLMHCKUI yHEBepcuTeT uM. L1.M. CedenoBa» Munsapasa Poccun, ya.
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ITpob6aema paHHest IPOPHAAKTHKH GYHKIMOHAABHBIX HAPYIIEHHIT, yTOMAEHHS B IIPOLiecce 00YUeHHs, TPYAOBOH A€SITEABHOCTH
¥ crioco6bl koppekiuu (Ipe6biBatie paGOTHUKOB U CTYACHTOB B KOMHATAX ICHXOAOTHYECKON PasTPy3KH, 0POPMAEHHOI ¢
HCTIOAB30BAHUEM MarHe3HaAbHO-IIYHIUTOBBIX U KAAHIHBIX MATEPUAAOB) SBASIOTCS B HACTOSIIIee BPeMs aKTyaAbHOM U BasKHOI
YACTBIO HAYYHOTO ObecIIeueH s yIeOHON ASTeABHOCTH AUL] MHTEAACKTYAABHOTO TPYAQ.

Aano ncuxopusnosormieckoe 060cHoBaHMe 3P PEKTUBHOCTH UCIIOAb30BAHHUS PEAAKCALIUH B IyHIMTOBOK KOMHATe pabOTHH-
KOB HepBHO-3MOLIMOHAABHOTO YMCTBEHHOIO TPYAQ K [PEOBIBAHMS B CHABBUHHTOBOM y4eOHO ayAUTOPUHU CTYACHTOB.
I'mrueHMyecKas oljeHKa HANPSHKEHHOCTH TPYAA IO KAACCAM BPEAHOCTH IIPOBOAMAACH B COOTBETCTBUM C PykoBopcTBOM
2.2.2006.0S. ITpon3BOACTBEHHBIE IICHXOUINOAOTNIECKIIE HCCAEAOBAHIS OBIAM HAIIPABACHDI HA OIIpeAeAeHHe QU3HOAOTHYe-
CKHX XapaKTepHCTUK QYHKIMOHAABHOTO COCTOsIHUS LieHTpabHoit Hepsroil (LIHC) u cepaeuro-cocyaucroit (CCC) cucrem
C HCTIOAb30BaHHEM OOIINPHHATBIX METOAOB (IIPOBOAMAMCh B KOMHATe IICHXOAOTMYECKOH pasrpysku). Ilcuxoaoruyeckue
HCCAGAOBAHIS BKAIOYAAH OLIEHKY yPOBHS TpeBOXKHOCTH 110 Tecty Crmabeprepa. Beero o6caepoBano oxoao 150 seroBek B
Bospacte 32,00+1,15 roaa co craxxeM pabotst B mpodeccuu 10,00£0,99 roaa. B nccaep0BaHHE B CHABBUHUTOBOI y4ebOHOM
AyAUTOPUHM NIPHHAIAO yUacTHe 92 CTYAGHTA CTAPIIMX KyPCOB 0OOMX IIOAOB B Bo3pacTe 22-25 Aer. Bce obyuaromuecst 6bian
PasAeAeHBI Ha ABe TPYIIIBL: I'PYIIIA HAOAIOAGHHS — 56 CTYAEHTOB, IIPOXOAMBIINX OOy4YeHKe B CHABBUHUTOBON y4eOHOI ay-
AMTODHH, ¥ TPYIIa CPaBHEHUS — 36 CTYAEHTOB, 3AHUMABIINXCS B OOBIYHON y4eOHOM KOMHATe.

Du3HOAOTHMIECKHIE MCCACAOBAHHS IOATBEPAMAU TOAOKUTEABHOE BO3ACHCTBHIE KOMIIAGKCA TUTHeHHYECKHX paKTOPOB BHYTPEeH-
HeH CpeAbl CHABBHHUTOBOM ayAMTOPHHU Ha COCTOSIHHE ABIXaTEABHOM U CepACYHO-COCYAUCTOMN CHUCTEM CTYACHTOB. YCTaHOBAE-
HBI 0CO6EHHOCTH [IOAOKHTEABHOTO BO3AeHCTBHS myHruToBoi koMHarsl (IIIK) Ha Beaymue dpynxuun LIHC y pa6oTHUKOB ¢
PasHOI HANIPsDKEHHOCTDIO TPyAd. BoccranoBaenue B IITK B 60AblIIel CTeNeHH [IOBBIMIAIOT YPOBHU GYHKI[MH BHUMAHI, CKO-
POCTH BOCIIPHSTHS CUTHAAOB U KPATKOBPEMEHHOM OIIepPaTUBHOM MAMSTH Y pAOOTHHIKOB C BBICOKOM HepBHO-IMOLOHAABHOM
HaIpsDKeHHOCTBIO TPYAQ.

INoxa3saHo, 4TO BaXKHBIM CBOHCTBOM IIYHIUTOBOM KOPPEKIUH SBAACTCS MoBbimeHue akTusHocTH $yrkrmit [THC mpu Brico-
KOU CTeIleHH HAIIPSDKEHHOCTH TPYAA. Y CTYAEHTOB B IIPOLlecce BbIIOAHEHHUS HAIIPSDKEHHOIO YMCTBEHHOIO TPYAQ OCOOEHHO-
cTu $OpMHUPOBAHUS GYHKIHMOHAABHOIO COCTOSIHHS U PAOOTOCIIOCOOHOCTH TECHO B3AMMOCBSI3AHbI C yBEAMYEHHEM MAOLIAAU
COASIHOM IIOBEPXHOCTH.

KaroueBbie cAOBa: WyH2UMO8aS KOMHAMA; CUALBUHUIMOBAS AYOUMOPUS; HEPBHO-IMOYUOHAAbHIT MPY0; KAAUTHbIE COAU; CUAb-
BUHUMO8AS AYOUMOpUSs; yMCMBeHHAS pabomocnocobHocmy
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Khristina T. Oniani', Darya A. Sidorova?, Olga I. Yushkova!, Larisa V. Kirichenko?, Nadezhda I. Lenkova®
Possibilities of rooms of psychological unloading for workers of neuro-emotional work

'Tzmerov Research Institute of Occupational Health, 31, Budennogo Ave, Moscow, Russia, 105275;
’E.A. Vagner Perm State Medical University, 26, Petropavlovskaya str., Perm, Russian Federation, 614990;
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The problem of early prevention of functional disorders, fatigue in the learning process, work activities and methods of cor-
rection (stay of employees and students in the rooms of psychological relief, decorated with magnesia-shungite and potas-
sium materials) are currently an important and relevant part of the scientific support of educational activities of persons of
intellectual labor.

The psychophysiological substantiation of efficiency of use of relaxation in the shungite room of workers of neuro-emotional
mental work and stay in sylvinite educational audience of students is given.
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Hygienic assessment of labor intensity by hazard class was carried out in accordance with the Guidelines 2.2.2006.05. Pro-
duction psychophysiological studies were aimed at determining the physiological characteristics of the functional state of the
Central nervous (CNS) and cardiovascular (CV) systems using conventional methods (conducted in the room of psycho-
logical relief). Psychological studies included an assessment of the level of anxiety on the Spielberger test. A total of about
150 people aged 32.00£1.15 years with work experience in the profession of 10.00+0.99 years were examined. The study in
the sylvinite classroom was attended by 92 senior students of both sexes aged 22-25 years. All students were divided into
two groups: the observation group — 56 students who were trained in sylvinite classroom, and the comparison group — 36
students who were engaged in a normal classroom.

Physiological studies have confirmed the positive impact of a complex of hygienic factors of the internal environment of
sylvinite audience on the state of the respiratory and cardiovascular systems of students. The features of the positive influ-
ence of schungite room (SR) leading to CNS functions in workers with different intensity of work. Recovery in the SR to a
greater extent increase the levels of attention function, speed of signal perception and short-term memory in workers with
high neuro-emotional labor intensity.

It is shown that an important property of shungite correction is an increase in the activity of CNS functions at a high degree
of labor intensity. In students in the process of performing intense mental work features of the formation of the functional
state and performance are closely related to the increase in the area of the salt surface.

Key words: shungite room; sylvinite audience; neuro-emotional work; potassium salts; sylvinite audience; mental performance
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MsHorue coBpeMeHHbIe BHAbI YMCTBEHHOT'O TPYAA CBSI3aHbI
C BBICOKMM yPOBHEM IICHXO3MOLIHOHAABHOTO HATIPSDKEHHUS,
B CBSI3U C 4eM BOCTPeOOBAHHBIMH OKA3aAMCh ICHXOPHU3UO-
Aorudeckue cpeactsa Koppekuuu [ 1]. [Tpu atom Hanpasas-
FOTCSL CPEACTBA HA PellleHHe 33Aa4 IICUXOAOTHYeCKOIo KOH-
CYABTHPOBAHHUS AASL KOPPEKLHH HPOPEeCCHOHAABHO BaXKHBIX
Ka4ecTB PAOOTHUKOB, pOPMUPOBAHHUS IPEACTABACHHUI O
3aKOHOMEPHOCTSX QYHKIIMOHUPOBAHMS IICUXMKH, HABBIKAX
CaMOperyASIUH.

Apyroe HampaBAeHMe CBS3aHO C MIPOBEACHHEM UHAMBHU-
AYAABHBIX ¥ T'PYIIIOBBIX IICHXOKOPPEKIJMOHHBIX BO3AEHCTBHIL
Ha OCHOBE HCIIOAb30BAHMUS [ICHXO(QU3HOAOTHYECKUX METOAOB
(ayrorpenunr-AT u T. A.) [2]. HoBbiM HampaBaeHHEM KOP-
PeKLUH HeOAArONPHUATHOIO $YHKIOHAABHOTO COCTOSHHUS
OpraHM3MA CYHTAETCS MpeObIBaHiHe PAOOTHHKOB U CTYACHTOB
B KOMHATaX IICHXOAOTHYECKOH Pasrpys3ku, 0pOPMAEHHOH C
HCIIOAB30BAaHHEM MAarHe3MAaAbHO-IIYHTHUTOBBIX U KAAHHHBIX
MaTtepraroB. OTAeAbHbIE HCCAEAOBAHMUS BOSACHCTBIS LIyHIH-
toBoit koppekuuu I1IK Ha opranusm yeAoBeka BeCbMa OrpaHH-
YeHBI U KaK IPABHAO IPOBOAHAKCDH B KAMHHIECKHX YCAOBHSIX.
ITpakTudecky OTCYTCTBYIOT Hay4Hble AAHHbIE 00 H3y4eHUH
peaakcanuu B IIIK paboTHUKOB HepBHO-IMOIIMOHAABHOTO
OIIePATOPCKOTO TPYAA H HCCACAOBAHHMIO OOYUEHHS CTYACHTOB
B CHABBUHHUTOBBIX ayAUTOpHsiX. [Ipobaema paHHel mpoduaak-
THKU QYHKIIMOHAABHBIX HAPYIIEHHUH, YTOMACHHUS B IpoLjecce
00ydeHs], TPYAOBOI AESITEABHOCTH U CIIOCOOBI KOPPeKLIn
TMIMEeHUYECKUX YCAOBHM BHYTPEHHEN CPEAbl IIOMENIEHUH SB-
ASIIOTCS B HACTOSAIEE BPeMS BECbMA aKTYaAbHOM M BaXXKHOM
YaCTBIO HAYYHOTO ObecreveHus: YIeOHON ASTEABHOCTH AMI]
HHTEAAEKTYaABHOTO TPyAR [3,4].

CryaeHuecKast MOAOAEXD IIPEACTaBASIET cOH0I 0co0yI0
KAaTEerOPHIO HACEACHMS C IOBBIIEHHHIMU (GAKTOPAMH PHCKA
BCA€ACTBHE 3HAUMTEAbHON yMCTBEHHOI AESTEABHOCTH, HOAb-
IO MHPOPMALHOHHO-OIePAIMOHHOMN [eperpy3KH IIPH YCBO-
€HUH Pa3AHYHbIX YIeOHDIX AVCLIUIIAKH, BBICOKO! SMOLJMOHAAD-
HOM HAIPSDKEHHOCTH, KOTOPbIE BAMSIOT Ha YCIELHOCTb 00y-
ueHus B ycAoBUAX o6pasoBareabHoro yupexaenus [S]. Tpya
CTYAGHTOB H YYAIIUXCS IPHUHAAACKHUT K KATETOPUH YMCTBEH-
HOTO, a [10 CTeIIeHH HAMPSDKEHHOCTH OTHOCHTCS K KaTerOpHH
HAIPSDKEHHOTO, KAACC YCAOBHI TpyAa — 3.1 [6].
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Iepea coBpeMeHHOI CHCTEMOIT BBICLIETO 0OPa30BAHMS I10-
CTaBAEHA Ba)XHAs ITPAKTUIECKAS 33AaYa [0 COXPAHEHMIO, TTOA-
ACPYKAHHIO PU3NIECKOTO U IICHXMYECKOTO 3A0POBbS CTYACHTOB,
HX MHTEAACKTYaAbHOH aKTUBHOCTH, BbICOKOH IIPOAYKTHBHOCTH
IIOCPEACTBOM CO3AAHHSI HEOOXOAMMBIX YCAOBHIL BHY TPHAYAH-
TOPHO CPeAbl, OCHOBAHHBIX HA IPUHIJUIIAX FUTHEeHbI y4eOHOro
ponecca cTyAeHToB [7].

K opAHOMY M3 CaHUTapHO-THTMEHHYeCKUX METOAOB, IIO3BO-
ASIIOIUX CTAOMAM3HMPOBATD [IAPAMETPbI BHYTPEHHEH CpeAbl
y4eOHbIX [IOMeIIeHHH, CII0COOCTBYIOMNX YAYUIICHUIO ASSTEAD-
HOCTH OCHOBHBIX CHCTeM OPTaHHM3Ma YeAOBEKa, CIMTAETCS HC-
ITIOAb30BAHUE IIPUPOAHBIX CBOMCTB KAAMMHBIX COAEH — COAe-
BosAeiicTBue (cuabBunuTOTEparus) [8,9].

B 5TOM CBSI3H IIeABIO HCCAEAOBAHMS CTAaAA OIfeHKA Ha OCHO-
Be KOMIIAEKCHBIX IICHXO(QH3UOAOTHIECKUX HCCACAOBAHHI 3¢-
($eKTHBHOCTH HCIIOAb30BAHIS KOPPEKIIMU QYHKIIOHAABHOTO
COCTOSIHUS PaOOTHUKOB B IIYHTUTOBON KOMHATE M CTYAGHTOB
B CHABBHHUTOBOH ayAUTOPHH.

I'iruenyyeckas OIjeHKa HAIIPSDKEHHOCTH TPYAA IO KAACCaM
BPEAHOCTH IMPOBOAHMAACH B COOTBETCTBUH C PykoBoACTBOM
2.2.2006.0S. ITpousBoACcTBeHHbIE TICHXO0PHU3NOAOTHIECKHE
HCCAEAOBAHUS OBIAM HALIPABACHBI HA OIpeAeAeHHe GH3UO-
AOTHYECKHMX XapPaKTePUCTHK YHKIMOHAABHOTO COCTOSHHS
LEHTPAaAbHOM HEPBHOM U CEPAEYHO-COCYAUCTBIX CHCTEM C UC-
[IOAb30BAHHEM OOIIEIIPUHATHIX METOAOB; IICUXOAOTHYECKUE
HCCAEAOBAHMS BKAIOYAAM OLIEHKY YPOBHS TPEBOXHOCTH IO
tecty Crimabeprepa. B Hasase 1 KOHIIe CeaHCOB peAaKCAIIUHU B
ITyHIUTOBO! KOMHATe HCIIOAb30BAAACh GYHKITMOHAABHAS IIPO-
6a Ha ymcrsennyto (tect Ilyabre-ITaaronoBa) Harpysky. Aas
OLIeHKH 3PUTEABHOM Pab0TOCIIOCOOHOCTH HCIIOAB30OBAH ITOKA-
3aTeAb BpeMeHM BOCIIPHATHS TTOCAEAOBATEABHOTO KOHTPACTa
(BBIIK). Mesay TeM, Hay4Hble HCCAEAOBAHHUS MO H3YYEHHIO
BAMSHUS CBOMCTB MUHEPaAa CHABBHHHTA Ha ITOKA3aTeAH IICH-
XOAOTHYECKOTO U GYHKIIMOHAABHOTO COCTOSIHHSA CTYACHTOB B
YCAOBHAX HHPOPMALIOHHOTO CTPeCca BeChMa MaAOUHCACHHEI,
a [0 ero MPUMEHEHHIO C IIeABIO IPOPUAAKTHKY CHIDKEHHUS pa-
00TOCIIOCOOHOCTH OTCYTCTBYIOT.

B ¢usnorormdeckoMm 06CAeAOBAHUHU [IPHHSAY yUacTHe 92
CTYAEHTA CTAPIINX KYPCOB 0OOUX II0AOB B Bo3pacTe 2225 Aer,
KOTOpBI€ IIOAYIHAH IIOAPOOHYI0 HHPOPMALIMIO O IAAHHPYEMOM
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HCCAEAOBAHMH U IIOAICAAY GOPMY AOOPOBOABHOTO HHPOPMH-
POBaHHOIO COTAACHS.

Bce obyuaromuecs OBIAY Pa3AeACHDI HA ABE TPYIIIBL: IPYII-
1ma HabAIOAeHHS — S6 CTYACHTOB, IPOXOAMBIIMX OOyueHIe B
CHABBMHHTOBOJ! y4eOHO¥ ayAMTOPHH, i IPYIIIA CPABHEHUS —
36 CTYAEHTOB, 3aHHMABIINXCS B OOBIMHOM yuUeOHOM KOMHATE.
I'pymnsr HAGAIOAEHHUS i CPABHEHHMS OBIAM CTAHAAPTH3MPOBA-
HBI II0 TIOAY, BO3PACTY, YCIIeBAeMOCTH, COCTOSHUIO 3A0POBbS
Ha MOMEHT IIPOBeACHHS HCCACAOBAHUIM, OTCYTCTBUIO BPEAHBIX
npusbdek. Iuka 0bydeHus BKAIOYAA 18 IPaKTHYECKHX 3aHS-
THH 10 S aKapeMUIECKHX JacoB.

ConeBo3peiicTBYE Ha CTYAGHTOB B IIpOIlecce MPaKTHYeCKHX
3QHATHI IIPOBOAMAOCH B CHABBUHHUTOBOJ y4eOHOM ayAHTOPHH
nAomaAbio 23,6 M, 060PYAOBAHHOM ABYMS CHABBHHHTOBBIMU
3KPaHAMH, BBIIIOAHEHHBIMH U3 IIAMTOK MPHUPOAHOTO CHAbBHU-
HuTa (KaAMiHAS COAb BepXHEKaMCKOro MecTOpOKAEHHS) ¢

For the practical medicine

IIAOWJAABIO COASIHOM IOBEPXHOCTH 9,1 M’ ABYMSI COASHBIMU
QUADTpaMH, 3aIIOAHEHHBIMH AePEeBSIHHBIMU IAACTHHAMHU C
OCKOAKAMY CHABBHHHTA; BO3AYXOBOAAMH; TTOOYAUTEASIMI ABH-
JKEHHS BO3AYXa, HAIPABASIOMMMU aTMOCPEPHDIN BO3AYX 1O
narpy6KaM Ha [OBEPXHOCTb COASHBIX 9kpaHoB [10]. Takas
OPTaHHM3ALS BO3AYX000OMEHA AyAUTOPHIL II03BOASIET HACBITUTD
HapY>XHbIH BO3AYX ATKMMH OTPHIIQTEAbHBIMH, SAKTPHIECKU
3apsDKEHHBIMH A9POMOHAMY M YACTHUI[AMH COAH, M CMeIIaTh C
BO3AYXOM ayAHTOPHH, MOHU3MPOBAHHDIM 33 CYeT PAAUOAKTHB-
HOTO M3AyYeHHUS CHABBUHUTOBBIX TOBEPXHOCTEH.
KoncTpykTHBHBIE 0COOEHHOCTH AYAUTOPHH MO3BOASIOT
CO3AaBaTh Crienuuyeckue TUTHeHNYecKrue YCAOBHS 3a CYeT
M3MKO-XMMIUECKHX CBOHCTB MUHepaAa cHAbBUHUTA. Heo6-
XOAUMBIM BpeMeHeM PabOThl MeXaHHIeCKOH BEHTHASILIUH B
OOBIYHOM ayAMTOpHK CunTaeTcs 10 MUHYT, IPU 9TOM IPOBe-

Tab6auma 1 / Table 1

Xapax’repucrm(a (l)yHKI.II/IOHaAbHOI'O COCTOAHUSA Ale&TeAbHOﬁ CHCTEMBI CTYACHTOB B AHHAMHKE NPAKTHY€CKHX 3aHATHR

H IIMKAQ
Cllllaracteristics of the functional state of the respiratory system of students in the dynamics of practical training and cycle
I'pynna HabAroAeHHS | I'pynna cpaBHeHns
Iloxasatean IlpakTHYeckoe 3aHsATHE, 9
8:30 10:30 12:30 8:30 10:30 12:30
YAA, Mun 16,2+0,3 16,0+0,4 16,5+0,4 17,0£0,2 16,3+0,2 16,9+0,2
ITpoba lerya, 28,8+0,9 29,9+0,9 31,8+1,1*A 27,9%0,6 28,4+0,7 27,4+0,6
ITpo6a Ilranre, ¢ 48,8+1,7 59,7£1,6*A 48,7+1,7 51,2+1,3 51,4+1,3 52,213
Ouka
HAYaA0 cepeAnHa KOHeI} HA4aA0 cepeAnHa KOHeIy
YAA, mMun 16,4+0,3 16,0£0,3 16,6£0,5 16,6+0,3 16,9+0,2 16,8£0,3
ITpo6a lenya, 21,5£1,2A 28,8+0,7* 31,241,2*A 29,7+0,7 28,2+0,6 26,9+0,7
ITpo6a lranre, ¢ 38,4+1,8*A | 46,8+1,3*A | 50,03+2,8* 53,2+1,5 51,6£1,5 51,3£1,2

IMpumeuanus: * — pasHHIA AOCTOBEpHA [0 OTHOIIEHHIO K HAYAABHBIM [IOKa3aTeASIM (p<0,05) ; /A — pasAnme [OKa3aTeAe MEXAY

IpyIaMu HabAIoAeHHS 1 CpaBHeHHs AocToBepHo (p<0,05).

Note: ¥ — the difference is significant with respect to the initial indicators (p<0.05); A — the difference between the observation and comparison

groups is significant (p<0.05).

Tabauma 2 / Table 2

ITokasarean q)yHKI.Il/IOHaAI)HOI‘O COCTOSAHUA CepAe‘IHO-COCYAI/ICTOﬁ CHCTEM CTYACHTOB B AHHAMHKE NPAKTHI€CKHX 3aHs-

Thi 1 mukAa (M+m)

Indicators of the functional state of the cardiovascular system of students in the dynamics of practical training and cycle

(Mtm)
I'pynma HaGAropAeHHS | I'pynna cpaBHenns
IToxasaTean ITpakTHyeckoe 3aHsATHE, Y
8:30 10:30 12:30 8:30 10:30 12:30
YCC, ya./mMun 83,4+1,1A 70,8+0,8* 72,2+0,9* 77,9+1,1 74,5+1,1 74,7+0,9
CAA, MM pT.CT. 110,8+1,02 | 106,1£1,05* 108,8+1,2 113,3+0,8 109,0+0,9 109,1+0,8
AAA, MM pr.CT. 71,8+0,64 70,9+0,74 72,5+0,86 71,4+0,5 70,7+0,6 69,9£0,5
Unpexc Kepao, % 14,1+1,4 1,1+1,6* -0,02+£1,7*A 11,5£1,2 3,3+1,6* 5,3+1,3*
Muxa
HAYaA0 cepeAHHA KOHery HAYaA0 cepeAHHA KOHeIy
YCC, ya./mun 73,3+1,1 76,0+0,94 77,2+1,5* 76,3+1,03 75,7+1,0 80,1+1,05*
CAA, MM pT.CT. 108,5+1,3 108,1+0,9 109,6+1,3 111,9+0,9 110,02+0,7 110,3£0,9
AAA, MM pT.CT. 71,6%0,8 71,310,6 72,8%0,9 70,4+0,6 70,5+0,4 71,0£0,6
Hupexc Kepao, % 2,8+1,7A 5,3+1,5 7,7£2,1 6,6+1,6 7,6£1,02 5,0+2,7

IMpumeuanus: * — pasHHIA AOCTOBEpHA [0 OTHOLIEHHIO K HAYAABHBIM [IOKA3aTeASIM (p<0,05) ; /A — pasAndme [IOKa3aTeAeH MEXAY

rpymaMu HabAlopeHUS 1 cpaBHeHHs AocToBepHo (p<0,05).

Note: ¥ — the difference is significant with respect to the initial indicators (p<0.05); A — the difference between the observation and comparison

groups is significant (p<0.05).
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Hpaxmuuecxomy 33pasooxpaueﬂum

TpHBaHKe HEOOXOAUMO IIPOBOAHTD ITOCAE KaXABIX 45 MUHYT
3QHATHUSA U B OTCYTCTBHU CTYACHTOB B ayAUTOPUHL.

AHaAM3 AeATEABHOCTH ABIXaTEABHOM CHCTEMBI IIPOBOAMACS
TI0 YacTOTe AbIXaTeAbHbIX ABmkeruit (YAA) u QYHKIIOHAAD-
HbiM nipo6am Iltanre u Terya. CocTosiHUE CepAEIHO-COCYAU-
CTOM CHCTEMBI OLIEHUBAAOCDH IIO ITOKA3ATEASIM apPTEPHUAABHOTO
AABACHHUS M YACTOTE CePACYHBIX COKPAIleHNH, PACCIUTHIBAACH
BereTaTHBHBIN HHAeKC Kepao (I/IK)

DusrorormuecKre HCCACAOBAHMSA CTYACHTOB IIPOBOAHAKCDH
ILITH Pa3 3a IUKA U TPEXKPaTHO B TeYeHHe 3aHSATHI.

Crarucrudyeckast 06paboTKa 0CyIeCTBASAACH C UCTIOAB30-
anueM Microsoft Office Excel 2010 past Windows 8 u maxera
IPHUKAAAHBIX IporpaMM Statistica—6.0. Pasanunst cunrasmch
CTaTHCTHYECKH 3HAYMMBbIME T1pu p<0,0S.

Pesyabrarsl i 06cykpaeHHe. QU3HOAOTHIECKIIE HCCACAO-
BAaHHA COCTOSHUS ABIXaTeABHOM CHCTEMBI Y CTYAEHTOB, IIPO-
XOAUBIINX OOy4eHIe B CHAbBUHUTOBOM ayAUTOPHIL, B OTAHYIIE
OT 00YYaOIUXCS IPYIIIbI CPaBHEHMUS, TIOKA3aAU AOCTOBEP-
HOe BO3pacTaHMe [OKasaTeAel mpoOsl [eHya K KOHIYY Ipak-
Tuveckux 3amsruit (¢ 28,8+0,9 a0 31,8+1,1 ceKyHAm) (Taba.
1).Tlo ¢yukumonaabHOM mpobe Illranre Takke HAOAIOAAACS
IPUPOCT MOKa3aTeAeH yxe K cepeprHe 3aHATHH Ha 10,9 ce-
KYHABDI (p<0,05). B pAnHamMuKe BOCEMHAALIATHAHEBHOTO IIMKAQ
Y CTYAEHTOB I'PYIIIB HaOAIOACHHS BBLIBAGHO AOCTOBEPHOE
IIOBBINIEHHE BPEMEHHU 3aACPIKKH ABIXaHHA Ha BHIAOXE H BAOXE
(c21,5¢1,2 a0 31,2%1,2 cexyHabL 1 ¢ 38,4+1,8 a0 50,03+2,8
CEKYHADI COOTBETCTBEHHO), B TO BpeMs KaK y CTYAGHTOB IPYII-
IIbl CPaBHEHHS OIJeHKA MCCAeAYeMbIX IIOKa3aTeAeH He BBLABH-
AQ 3HAYMMBIX PA3AMYMI KaK B TeUEHHe 3aHATUH, TaK 1 IUKAQ.

YAyunreHue mapaMeTpoB ABIXaTEABHON CHCTEMBI y CTYACH-
TOB, 00YYAIOIIUXCSI B CHABBUHUTOBOM ayAUTOPHH, 00YCAOBAE-
HO HAAMYHEM B BO3AYXe MHOTOKOMIIOHEHTHOTO MEAKOAMCIIEPC-
HOTO COASIHOTO a9PO30Af U IOCTYIAEHHEM B AbIXaTeAbHbIE
IIyTH HOHOB MUHEPAABHBIX COACHL.

M3meneHre QyHKIMOHAABHOTO COCTOSHHUS OPIaHOB AbI-
XaHUS CTYACHTOB CPYIIIbl HAOAIOACHNUS IPHBOAUAO K IIOAO-
JKUTEAbHBIM M3MEHEeHHAM IeMOAMHAMHUKH MAaAOTO Kpyra Kpo-
Boo6pamenus (Taba. 2). Co CTOPOHBI CepAEYHO-COCYAUCTOH
CHCTEMBI B TPyIIle HAOAIOACHUS OTMEYAAOCH YMEHbIIEHHEe
JaCTOTHI CEePAEYHBIX COKPAIeHHUI K KOHITY IIPAaKTUYeCKHX 3a-
matuit (c 83,4+1,1 po 72,240,9 YA./MPIH{, 4TO CrOCcobCTBO-
BAaAO YMEHBIIEHHUIO 9HEpPreTHIeCKUX 3aTPaT paboThl cepALia.
B Hasase nuxaa YCC y cTyAeHTOB IpYIIIB HAGAIOACHHS CO-
craBuaa 73,3t1,1 YA-/ MMH, K KOHIIy IIMKAA HabAIOAQACS He-
SHAYMTEABHBIA IPUPOCT A0 77,2£1,5 ya./Mun (p<0,05), uro
COOTBETCTBOBAAO QU3UOAOTHYECKON HOpME AAS 3AOPOBBIX
HeTpeHHPOBAHHbIX AIOACH.

YacToTa cepaeUHBIX COKpAIEHHUH B IPyIIe CPaBHEHMS B
TeueHHe NMPaKTHIECKUX 3aHATUH MMeAd TeHACHIIHIO K CHIDKe-
HU0 A0 74,7£0,9 yA./MuH (12:30) 110 OTHOIIEHMIO K MCXOA-
Hoil ee Beamunne (77,911,1 ya./mun) (p>0,0S). Beanunna
YCC B HavaAe nuKAa paBHsAach 76,3+1,03 ya./MuH, a K ero
OKOHYaHHUIO AOCTOBEPHO yBeArdrBasach A0 80,1£1,05 ya. /MuH
(p<0,05). Bospacranne YCC y cTyACHTOB IpyTIIbI CPaBHEHUS
CBHAETEABCTBYET O Pa3BUTHH YTOMAEHHS, IIPOIIeCCaX TOPMO-
KeHHS B [IeHTPAAbHOM HEPBHOM CHCTEMe, YTO ABASIETCS IPOSIB-
ASHHeM 3aIUTHOH peaKI[y OpTaHU3Ma OT IIepeHapsIKeHHU.

B rpynie HaOAIOA€HUS B TeYeHHe IPAKTHIECKUX 3aHSA-
THIl U3HAYaABHO HAOAIOAQAUCH CpepHue BeandnHbl CAA —
110,8+1,02 MM PT. CT., HOCAe HabBAIOAAAACH THIIOTEH3UBHASI
HanpaBAeHHOCTD u3MeHeHHH CAA, KOTOpast COXpaHIAACh AO
OKOHYaHHA 3aHATHH Ha ypoBHe 108,8+1,2 MM pT. cT. B pAuHa-
muke nukaa CAA u AAA 'y CTYAeHTOB, IPOXOAUBIINX 06yde-
HUe B CHAbBUHUTOBO ayAUTOPUH, OCTABAAKCH Ha CTAOHMABHOM
YPOBHE, 4TO CIOCOOCTBOBAaAO O0eCIIeYeHUI0 AOCTATOYHOIO
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KPOBOTOKA, HOPMAAHM3ALUU OOMEHHBIX IIPOLIECCOB B TKAHSX, a
TaKKe IPOPUAAKTUKE THIIOKCUH Y 00YIaIOIUXCS.

B rpymnme cpasuenus yposuu CAA u AAA B TeveHue 3aHs-
THUI CHIDKAAUCD, 2 B AMHAMUKE ITUKAQ He IMEAY CTATHCTHIECKU
AOCTOBepHbIX pasamynit (p>0,05).

Pacuernsiit naAeKC KepAo B HadaAe MpaKkTHYECKOTO 3aHA-
TUSL Y GOABIIMHCTBA OOYYAOIINXCS CBHACTEAbCTBOBAA O CHM-
IATUKOTOHMH, CO CPEAHEH BEeAMYHHOM mokasareas 14,1+1,4%.
K cepeaune 3aHATHA BBIABACHO AMHAMHYECKOE paBHOBeCHe
CHMIIATHYECKHUX M NMapacCHMIIATHYeCKUX COCTABASIONUX Be-
reTaTHBHON HEPBHOMN CHCTEMBI (1,111,6%), a 12:30 cumma-
THKO-IIAPACUMIIATHYECKOE BAMSHME OTKAOHHAOCH B CTOPOHY
IIAPACUMIIATUYECKOTO OTAEAQ (—0,0Zil ,7%), HO OCTAaBAaAOCD B
IpeaeAax HOpMbL. AaHHasi AMHAMHUKA [IOKa3aTeAeld B 00AACTb
BArOTOHMY CIIOCOOCTBYeT MOBBILIEHUIO AAANTALIMOHHBIX BO3-
MOXHOCTeH U yAYYIIeHHIO (YHKIMOHAABHOTO COCTOSHHUSA Op-
FaHU3MA CTYAEHTOB IIPH O0y4eHUN B CHABBHHUTOBOM ayAUTO-
PHH, YTO IMOATBEP>KAACTCS MOKA3aTeAIMH QYHKITMOHAABHOTO
COCTOSIHHSA CEPAEIHO-COCYAUCTOH CHCTEMBL.

Aannbie napexca Keppo, moAydeHHble B TedeHMe ITMKAA
BBUSIBHAH, YTO BET€TATUBHBIA TOHYC CTYAEHTOB KaK HCXOAHBIH
(2,8+1,7%), Tax u oIpeaeAsieMbIdl B CepeprHe (5,3+1,5%)
HAXOAMACS Ha YPOBHE YPaBHOBEIIEHHOCTH CHMIIATHKO-TIApa-
CUMIIATUYECKUX BAUSHUI C TeHACHIIMEN K CUMIIATUKOTOHUH
(7,7£2,1%) (p>0,05).

AHAAVI3 Pe3YABTaTOB HCCAGAOBAHMUS TOHYCA BereTaTHBHON
HepBHOM CHUCTeMbI CTYACHTOB IPYIIITbI CPAaBHEHHA BbLABHA IIpe-
06AapaHVIE CUMIIATHYECKOM €€ COCTABASIONIEH KK B TeYeHHe
NPAKTHYeCKUX 3aHATHI, TaK U ITUKAQ, 9TO COCTABUAO B CPEAHEM
6,7t1,4 % u 6,4+1,7 % cOOTBETCTBEHHO.

TakuMm 00pasoM, yCTAHOBAEHHBIH 9QPeKT BO3ACHCTBHS
(QaKTOPOB CHABBMHHUTOBOI ayAUTOPHUH B IIpoLiecce 0OydeHs
CTYAEHTOB II03BOAHA 3aIIaTEHTOBATDH CIOCOO MPOPUAAKTHKY
YTOMAEHHUS 00YYAIOIUXCS X AIPOOUPOBATD €ro Ha IMpaKTHde-
CKUX 3aHATHSX [ 8 |. MHOTOAETHMI OTIBIT HEMEAMKAMEHTO3HOTO
IPUMEHEHHUSI COAEBO3AEICTBHS [I0KA3aA, YTO HauOOABLIHIA Te-
paneBTHYECKHI U MPOPHAAKTUYECKUH 9P PEKThI B CHABBHHH-
TOBBIX COOPYXEHHAX 3aBUCAT OT KOAUYECTBEHHOTO COAEPIKa-
HM CHABBHMHA B MUHEpaAe CHAbBMHHTE, HACHIIAIONIETO BO3AYX
AETKMMH OTPHULIATEABHBIMY a9POMOHAMH, 00’beMa KaAHITHbIX
COAe ¥ BpEMEHHU BO3AEHUCTBUSL.

ITpou3BOACTBEHHBIMH HCCACAOBAHHAMH YCTAaHOBAGHO, UTO
OCOOEHHOCTH BO3ACHCTBILS LIYHIUTOBOM KOMHATHI Ha QYHKIMK
ITHC 3akarouaroTcs B 60Aee BBIPaKEHHOM U PaHHEM YAydILe-
HUU ITepeKAIOYeHIs BHUMAHUS U BO3PACTaHUH 06’beMa KPaTKo-
BPEMEHHO! ITAMSATH Y ONEepaToOpOB U MHXKeHEePHO-TeXHNIEeCKUX
PabOTHUKOB C BBICOKMM KAACCOM HaNpsUKEHHOCTH TpyAa (3.2).
B T0 € BpeMs MOAOKHTeAbHAS AMHAMUKA CKOPOCTH BOCIIPHSA-
THSI CBETOBBIX, 3BYKOBBIX CUTHAAOB M KOHI|GHTPAIIMU BHIMAHHU
HabAropaanch pu 6oaee Huskoit crertennt HT (3.1). Koppeasy-
OHHBIH AHAAM3 TTOKA3aA CHIDKEHHE BHYTPUCHCTEMHOH CBA3HOCTH
¢ynxupm B ITHC y paborrukos xaacca HT 3.2: 6,4% aocro-
BEPHBIX CBS3ei K KOHITY IIUKAQ 3aHATHI B ITYHIMTOBON KOMHATe
nportus 11,5% B Havase 3aHATHIL. JTO yKa3bIBaeT HA yBeAMUEHHE
KOAMYeCTBA QYHKIJMOHAABHBIX CBOOOA X BOSMOXKHOCTb YAy YIIIEH-
HOM AAQITAIMH OPraHM3Ma K GaKTOpaM HepBHO-IMOIMOHAABHOM
HAIPsDKeHHOCTH TPYAR. B To ke BpeMst y pabOTHHKOB IIpy Kaacce
HT 3.1 He 65IA0 BBIIBACHO CTOAD BBIPXKEHHDIX M3MEHEHHIT KO-
AMYECTBA AOCTOBEPHbIX B3aMOCBA3€H B AHHAMUKE PEAAKCALIUH B
IIyHrUTOBOM KoMHare (cooTs.: 16,9%, 19,3%) [11].

IlynruroBas KOMHATA SBASETCS HOBbIM METOAOM IICHXO(H-
3HOAOTHYECKON KOPPEKIMH COCTOSIHKA JeAOBEKa B 03AOPOBU-
TEABHBIX 11eAsiX. B 0CHOBe ero BO3AECTBIS AEXKUT IICUXO3MOLIH-
OHAAbHAS PEAAKCALIHS, B TO JKe BPeMs 3 CYeT 0COOBIX CBOFCTB
IIyHIUTA AOCTHIAeTCS 9P PEeKT dAeKTPOMArHUTHOM ACTIPUBAIIHH.



Russian Journal of Occupational Health and Industrial Ecology — 2019; 59 (4)

BSaI/IMOAOHOAHﬂI'OIIII/Ie 3(1)(1)3KTI>I TIPHUBOAAT K BOCCTAaHOBACHHIO,
TapMOHH3allMK BHYTPEHHEr0 COCTOSHMS YEAOBEKA. 3KpaHI/IPO—
BaHHbIC ITYHIMTOBbIE KOMHATDI IIO3BOASIIOT YMEHDIINTD Hebaaro-
IpHATHOE BO3AENCTBHE Ha YeAOBEKA 9ACKTPOMarHuTHBIX TmoAeit
u HeI:ITpaAHSOBaTb reoraroreHHble BO3AEHCTBUS.

BriBoabI:

1. Qusuonroeuneckue uccaedosanus nodmeepduru noroKu-
meAbHOe 8030eiicBue KOMNAEKCA 2ULUEHUHECKUX PaKMOpOs
sHympenneti cpedvl CUALBUHUMOBOT AYOUMOPUL HA COCIMOSHUE
dvixamervHoti u cepdeuro-cocyducmoii cucmem cnyodeHmoe.

2. Pexcum sxcnayamayuy cusb6UHUMOoBoii aydumopuu o6y-
CAOBAEH NPOdoACUMEeAbHOCIbIO npakmuyeckux 3ansmudi. TTpu
IMOM NOAOHCUMEALHVIE USMEHEHUS 8 NOKA3AMEAIX PYHKYUO-
HAADHBIX CUCINEM 0P2AHUIMA CHIYOEHITIO8 OMMEHAAUCH YoKe HOCAE
08yx AKA0EMUHECKUX HACO8 1 COXPAHIAUCD HA NPOMINCEHUY BCE20
NPpaAKMU4ecKozo 3ansmus.

3. Yemanoseaervt 0cobeHHOCHIU NOAOHCUMEABHO20 8030eti-
cmeus uyrHaumosoii komnamot Ha eedywyue ¢ynkyuu ITHC y
pabomuuxos ¢ pastoii HanpsxcenHocmeto mpyda. Boccmaros-
Aenue 6 IIIK 6 boAvuieii cmenenu nosviuaom yposHu GyHkyuu
BHUMAHUS, CKOPOCIYL BOCNPUIIUS CUZHAA08 U KPAMIOBPEMEHHOT
0NnepamusHoii NAMIMu y pabomHuKo0s c 8viCOK0il HepaHO-IMOY1O-
HAALHOTL HANPSHEHHOCMbIO MpYda.
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AnHaMHKa 00mei, npodeccCHOHAAbHOM 3200A€BaeMOCTH H NPOH3BOACTBEHHOT'O TPABMATH3MA
ropusakoB Kys6acca mop Bo3AefiCTBHEM TeXHOAOTHYECKHX H3MEHEHHH H TeXHHYeCKOTO
nepeoCHaleHns YTOAbHBIX pa3pe3oB

OI'bOY BO «KemMepoBckuit rocyAapCTBeHHbIN MEAULIMHCKUI YHUBEPCUTET>, YA. Bopommaosa, 22a, . Kemeposo, Poccus, 650029

MHOroAeTHHE CTATHCTHYECKHEe HAOAIOACHHS PETHCTPUPYIOT HanOoAee BBHICOKYIO MIPOPeCCHOHAABHYIO 3a00A€BaeMOCTb B
KemepoBckoit obaacTy B cpaBHeHHH C pAaHHBIMHU 110 Poccniickoit Pepepanun B ieaoM. B craTbe paccmaTpuBaroTcst mpobae-
MbI 001efl ¥ MPO(eCCHOHAABHON 3a00A€BAEMOCTH, d TAKXKe IIPOM3BOACTBEHHBIN TPABMATH3M FOPHSIKOB YTOABHBIX Pa3pe3oB
KemepoBckoit obaacTu. [UmoTesa MCCA€AOBAHHS: TEXHIYECKOE [IEPEBOOPY>KeHNE U TEXHOAOTHYECKUE YAYUIIeHHS HA YTOAb-
HBIX IIpeAnpusATHsIX KeMepoBcKkoit 06AaCTH [O3BOAST CHU3HTD II0KA3aTeAH 001Ieil i MpodecCHOHAABHOI 3260A€BaeMOCTH, 2
TaKKe YMEHbIINTb TPABMATH3M HA POU3BOACTBE. LleAb HCCAeAOBAHNS 3aKAIOUAAACH B BbIIBACHUH B3AHMOCBS3H 001ert, po-
eccnoHaAbHOM 3200A€BAEMOCTH U IIPOM3BOACTBEHHOTO TPABMATH3MA C YCAOBHSIMH TPYAQ Ha YTOABHBIX IPEATIPUATHAX. AAS
CTAaTHCTHYECKOTO AHAAM3A MCIIOAB30BAAUCH AAHHBIE 06 001Iel, TpodeccHOHAABHOMN 3200A€BAEMOCTH, O OBITOBOM M IPOH3-
BOACTBEHHOM TPaBMaTH3Me B YTOAbHO# KoMiaHuu «Kys6accpaspesyroab».

BbIA0 MCCAEAOBAHO AT IPYIIT BPEAHDIX IPOM3BOACTBEHHBIX pAKTOPOB: T@OAOTHYECKHX, TEXHOAOTHYECKHX, 9KOHOMHYECKHX,
9KOAOTHYECKHX U COLJUAABHBIX. AAS HCCACAOBAHIS B3AUMOCBSI3H HCIIOAb30BAACS KOPPEASIMOHHbIH aHaAu3 1o Criupmeny. Aas
OIpeAeAeHHs! YCTOMYUBOCTH BBIIBAEHHOM AMHAMHUKH OBIA CIIOAB30BAH METOA SKCTPAIIOASIIHH. BbIBAsIeTCSI B3aUMOCBSI3b 9THX
IIApaMeTPOB C BPEAHBIMH YCAOBHAMH HPOU3BOACTBEHHOM cpeabl. ITocTpoeH Mporuo3 u3MeHeHMI HCCACAYeMBIX OKa3aTeAel
TIOA BO3AGHCTBHEM TeXHHYECKOTO IepPeBOOPYXEHHs ¥ MOAEPHU3AIMHI POU3BOACTBA. IIpHMeHEeHBI CTaTHCTHYECKHE METOADI
9KCTPATIOAAIIUU ¥ KoppeAasnuu. Borancaen koadpurment CrimpMeHa AAS KaXKAOH Maphl IOKa3aTeAedl U IOCTPOEH IIPOTHO3
TIPHU TIOMOIIIY TIOAMHOMHHAABHOM AMHIHU TPEHAR.

Ha paboTHHKOB, 3aHATHIX B TEXHOAOTHYECKHX POLIECCAX IIPH BeACHHH TOPHBIX PA0OT OTKPHITHIM CIOCOOOM, ACHCTBYIOT CAe-
AyIOLiHie BpeAHbIe IPOU3BOACTBEHHBIE (AKTOPHI: IIOBBIIIEHHbIE YPOBHH IIyMa U BUOpariuy, HHPPa3ByK, 3arpsisHEHKe aTMOC-
(epbl yTOABHOM MBIABIO H a9PO30ASIMH, HEOAATOIIPHSATHBINA PEXXUM PaboTH. ITH GaKTOPHI CIIOCOOCTBYIOT GOPMUPOBAHUIO
Ipo¢eCcCHOHAABHO-00YCAOBACHHBIX 3a00AeBanuil. CyliecTByeT AOCTOBEPHAsl OOpATHAsS CBSI3b MEXKAY YKA3aHHBIMU MPU3HA-
KaMH, a yBeAUdeHHe HHBECTULIUHA B MOAEPHU3AIIMIO IIPOM3BOACTBA II03BOAUT YMEHDbIIUTh HeOAArONPHISATHOE BO3ACHCTBHE Ha
PabOTHHKOB YCAOBHUII BHELIHEH CPEADL
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Veronika B. Batievskaya

Dynamics of general, occupational morbidity and industrial injuries of Kuzbass miners under
the influence of technological changes and technical re-equipment of coal mines

Kemerovo State Medical University, 22a, Voroshilova str., Kemerovo, Russia, 650029
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Long-term statistical observations record the highest occupational morbidity in the Kemerovo region in comparison with
the data for the Russian Federation as a whole. The article deals with the problems of General and occupational diseases, as
well as industrial injuries of miners of coal mines of the Kemerovo region. Hypothesis of the study: technical re-equipment
and technological improvements in the coal enterprises of the Kemerovo region will reduce the rates of General and occu-
pational morbidity, as well as reduce injuries in the workplace.

The aim of the study was to identify the relationship of General, occupational morbidity and occupational injuries with work-
ing conditions in coal enterprises.

For statistical analysis, data on General, occupational morbidity, domestic and industrial injuries in the Coal company
«Kuzbassrazrezugol» were used. Five groups of harmful production factors were studied: geological, technological, eco-
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nomic, environmental and social. Spearman correlation analysis was used to study the relationship. The extrapolation
method was used to determine the stability of the identified dynamics. The interrelation of these parameters with harmful
conditions of the production environment is revealed. The forecast of changes in the studied indicators under the influ-
ence of technical re-equipment and modernization of production is constructed. Statistical methods of extrapolation and
correlation are applied. The Spearman coefficient for each pair of indicators is calculated and the forecast is constructed
using a polynomial trend line.

The following harmful production factors act on workers engaged in technological processes when conducting open-pit min-
ing: increased levels of noise and vibration, infrasound, pollution of the atmosphere with coal dust and aerosols, unfavorable
operating conditions. These factors contribute to the formation of occupational diseases.

There is a reliable feedback between these features, and the increase in investment in the modernization of production will
reduce the adverse impact on workers of environmental conditions.
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For citation: Batievskaya V.B. Dynamics of General, occupational morbidity and industrial injuries of miners of Kuzbass
under the influence of technological changes and technical re-equipment of coal mines. Med. truda i prom. ekol. 2019. 59 (4):
242-247. http://dx. doi.org/10.31089/1026-9428-2019-59-4-242-247

For correspondence: Veronica B. Batievskaya, associate Professor of public health, health and medical Informatics of Kem-

erovo State Medical University, Cand. of Sci. (Econ.), associate Professor. E-mail: batvb@kemsma.ru

Funding: The study had no funding,

Conflict of interests: The authors declare no conflict of interests.

Bsepenne. Hacrosimee nccaepoBaHMe BBIIIOAHEHO Ha
aKTYaAbHYIO TeMY, TAK KaK MHOTOAETHHE CTATHCTHYeCKHe
HaOAIOAEHUS PETUCTPUPYIOT HanbOAee BBICOKYIO Ipodec-
CHOHaABHYIO 3a60aeBaeMocTs B KemepoBckoit obaacTu B
cpaBHeHHHU ¢ AaHHBIMH 10 Poccuiickoit Oepepanun. Yucao
HOTHOIIMX ¥ HOCTPAAABIIMX OT IPOM3BOACTBEHHBIX TPABM
B Kysbacce Taxoke crabmapHO mpeBbimaeT obmepoCccHiicKie
nokasarean. Hanboaee BbICOKMIT ypOBeHb MPOdECCHOHAAD-
HOI1 3200A€BaeMOCTH ¥ IIPOU3BOACTBEHHOTO TPABMATU3MA
HabAIOAQETCS B CAA60 MEXaHM3MPOBAHHBIX maxTax [1]. Otm
(aKTbI [O3BOASIIOT BBIABHHYTD CACAYIOIIYIO THIIOTE3Y: TeX-
HUYeCKOe IIepeBOOPYKeHIe U TEXHOAOTHYeCKUe YAYYIIeHUs
HA YTOAbHBIX IpepnpusaTusax KeMepoBckoit o6sacTu AaAyT
BO3MOXHOCTb CHH3MTDb IIOKa3aTeAU obmjeil u mpodeccuo-
HAABHOJ 3a60A€BAEMOCTH, & TAKKE YMEHBIIUTh TPABMATH3M
Ha npoussopcTse. Havapmascs B 1993-1994 rr. moanoMac-
mrTabHast pecTpyKTypusanus yroapHoi orpacau Kysbacca
IPEATIOAATaAA BBOA HOBDIX IIPOM3BOACTBEHHBIX MOIHOCTEH,
OCHaIljeHHe ACHCTBYIOLIUX YTACAOOBIBAIOLIHX U [IepepabaThI-
BAIOLJUX MPEATIPUSTHI COBpeMEHHBIM 000PYAOBaHMEM, CO3-
AaHHe 6e30IACHBIX YCAOBUI TPYAQ.

LleAb McCAGAOBAHHMS 3aKAIOYAETCS B U3yYeHHU B3aU-
MOCBSI3H 001mel, TpodeCCHOHAABHON 3a00A€BAEMOCTH U
IPOU3BOACTBEHHOTO TPABMATH3Ma C YCAOBHSMHU TPYAA Ha
paspesax Kemeposcxoit o6aactu. Heobxopumo cnporuo-
3UPOBATh AMHAMHUKY 3THX [I0KA3aTeAeH BO B3aHMOCBS3H
C AMHAMUKOMN TeXHHYEeCKOTO IepeoCHAleH s IPeAlpH-
ATUA. AAS AOCTHXKEHHS IOCTABAEHHOH IIeAM PeIlaAnCh
CAeAyIOIUe 33aAAUH: UCCAEAOBAHME AAHHBIX IO 00IIed u
npodecCHOHAABHOI 3200A€BaeMOCTH, IPOU3BOACTBEHHOI'O
TpaBMarusma ropuskoB YK «Kysb6accpaspesyroas»; Bsi-
sIBA€HHe B3aMMOCBSI3H 3TUX II0KA3aTeAEH C TeXHHYECKHM
[epeOoCHallleHHEeM U TeXHOAOTHYEeCKUMHU CABUTAMH HA IIPeA-
IPHUATHY, IPOTHO3HMPOBAHIE AAHHBIX IIPOLIECCOB METOAOM
9KCTPAMOASIIUH.

AASL CTaTHCTHYECKOTO AHAAM3A MCIIOAB30OBAAUCH IIePBHY-
HbIe AQHHBIE 10 001eli 3a60AeBaeMOCTH B pa3pe3e HO30AOTHUI,
podeccHOHAABHOM 3a00A€BaEMOCTH, AQHHBIE 00 YPOBHE ObI-
TOBOTO M IPOM3BOACTBEHHOTO TPABMATH3Ma YTOABHON KOM-
narnn «Kys6accpaspesyroan», KoTopsie pOpMHUPOBAAKCD HA
3APABIIYHKTAX IIPEAIPUATHA.

AASL paHXHPOBAHUS YCAOBHI IIPOM3BOACTBEHHOMN Cpe-
ABI Ha YTOABHBIX padpesax OblAa HCIIOAb30BAHA METOAUKA
MHOTOKPUTE€PUAABPHOH OLIEHKH TEXHOAOIO-3KOHOMHYECKON
3¢ PeKTUBHOCTU YTOABHBIX Pa3pe30B, IPEAAOKEHHAs yde-

HBIMH MOCKOBCKOTO TOCYAAPCTBEHHOTO TOPHOIO YHHBEp-
curera [2]. MccaepOBaTeAr BBIAGAMAH NATH TPy Pak-
TOpPOB — TeOAOTHUECKUX (BKAIOYAAU 9 XapaKTePUCTHUK),
Texnoaoruveckux (13 moxasareaeir), akoHoMHueckux (8
KpUTepHEB), 3KOAOTHYECKHUX H COLMaAbHBIX (6 1 9 mokasa-
TeAeil COOTBETCTBEHHO). 3aTeM 9KCIEpPTHBIM ITyTeM OIpe-
AEAHMAM BeC KaXXAOTO [IOKA3aTeAs] M IPOBEAH KOMIIAEKCHOE
HCCAepOBaHHe Ha 67 yroapHbIX paspesax Poccuu ¢ 0606-
I[€HHOM MHOTOKPUTEPHAABHOMN OLIEHKON HUX AEATEAbHOCTH
II0 K&XKAOMY TIOKA3aTEeAIO.

AAs BbISIBAGHHSI B3AUMOCBSI3H MEXAY yPOBHeM 001me,
npodecCHOHAABHOM 3a00AeBAEMOCTH U IIPOU3BOACTBEHHOT'O
TPABMATH3Ma C TEXHHYECKHM OCHAIL[eHHEeM Pa3pe30B HCIIOAb-
30BAACS KOPPEASIIMOHHBIH aHaAm3 o Crmpmeny. Koppeas-
LIMOHHAS CBSI3b, SBASISICH YACTHBIM CAy4aeM CTOXACTHYECKOH
CBSI3H, IPEACTABASIET CODOI COOTHOIIEHNE CPEAHEro 3Hade-
HUSI Pe3YABTATUBHOTO NMPH3HAKA C IPU3HAKAMHU-(PAKTOPAMH.
Hecmorps Ha TO, 94TO K03 PHIUEHT PAaHIOBON KOPPEASIIUH
CrupMeHa siBASIeTCSI MeHee MOINHBIM KPUTepHeM IO CpaB-
HEHUIO ¢ KO3 QUIEHTOM AUHEHHOMN KOPPEASIUH, OH ObIA
BBIOpAH, TAK KAK KOPpeAHpyeMble AQHHbIE COOTBETCTBOBAAK
KOAHYEeCTBEHHOMY, Ka4eCTBEHHOMY U IIOPSIAKOBOMY pacIpe-
AeaernaM. Koadunuent xoppeasruu CnmpmeHa paccyu-
TBIBAACS ITO pOpMyAe:

dZ
™ % (1)

e p, — K03 duIIeHT paHroBoi koppeasnuu Crmpme-
Ha; d — pasHUI}A MeXAY PaHTaMU; 1 — YUCAO KOppeAupye-
MBIX I1ap.

AAsL OTIpepeAeHH s yCTONYHBOCTH BBISIBAGHHOM AMHAMUKI
ODbIA HCIIOADB30BAH METOA SKCTPAIIOASILIMH, OCHOBAHHbIIT Ha pac-
IPOCTPaHEHHH CAOKUBIIHXCS TEHACHIIUI Ha OYAyIIMe IIepro-
ABL. DTO IIPOMCXOAUT ITyTeM HAXOXACHHS 3HAYCHUN QYHKIIMH
3a ImpeAeAaMH 0DAACTH ee OIpeAeAeHHs C HCIIOAb30BAHUEM
HHGOPMALIMK O TIOBEACHUH AAHHOM (YHKIJMH B HEKOTODBIX
TOYKAX, IPUHAAASKAIINX OOAACTH ee OIPEeACACHHS.

Xapaxmepucmuxa o6vexma uccaedosanus. AO YroabHas
kommanms «Kysbaccpaspesyroass, paboraromas o, ympasae-
HHeM YPaAbCKOH rOpHO-MeTaAAyprideckoit kommanuu (OO0
«YTMK-X0AAHHT > ), SIBASETCS. KPYTIHEHINM YTAA0OBIBAIO-
wum npeanpusitueM Kys6acca [3]. B crpykrypy YK «Kys-
6accpaspesyroAb» BXOAHT IIECTb Pa3Pe30B PACIOAOKEHHBIX
HA TEPPHTOPUH Pa3HBIX MyHUIJMIIAABHBIX 0bpasoBaHuit Keme-
poBckoit obaactu (puc. 1).
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Puc. 1. TeppuroprnasbHOe PacIOAOKEHHE YTOABHBIX Pa3pe3oB
AO VK «Kys6accpaspe3yroap»:

1. «KeApoBCKHIi yTOABHBI pa3pe3» paspabaTpiBaeT OTKPHI-
ThIM cioco6om KeapoBcko-KpoxaseBckoe MecTopoxaeHHe.
VYrau, onacHble 10 CaMOBO3TOPAHHIO, HMEKOT BBIXOA ACTYUHX
BemecTB B mpeaeAax 32-35%, yroAbHas IbIAb ABASIETCS B3PbI-
BOONACHOM, MAACTHI MOABEPKEHbI YAAapaM H BHE3aMHBIM BbI-
6pocam rasa.

2. «MoXOBCKHI YTOABHBIA pa3pe3>, BKARYAIOMMHA MaXTy
«Baiikanmckas>. Pazpa6arsisarorcs Erososo-KpacHospckoe,
Bopucosckoe, Yponckoe, Kapakanckoe MeCTOpOKACHHS € IPH-
MeHeHHeM NPOTrPeCcCHBHOM MOCAEAOBATEABHOH OTKPHITO-IIOA-
3eMHOH TeXHOAOTHH.

3. «bavarckumii yroAbHblii paspes>. Ilo cA0KHOCTH reoAoru-
9eCKOTO CTPOEHHS, BHIACPKAHHOCTH H MOIIHOCTH MAACTOB
OTHECEHO K MeCTOPOKACHHSAM OUeHb CAOKHOIO CTPOCHHS,
CelfiCMOOIaCHBIH.

4. «KpacHOGpoACKHil yTOABHBII paspes>. Yraeao0braa Beaercst
Ha 3-x moasx — Kpacno6poackom, HoBocepreesckom i Baxpy-
meBckoM. IIpu arom yram KpacHoO6poackoro Mecroposxaenns
oboramens! caeayromumu ssementamu: Lu, U, Br, As, Ba, Co,
Sr, Sb, Ag.

S. «TaAAMHCKHI YTOABHBIA pa3pe3>» paspaGarbiBaer Taapun-
cxoe, HoBokasanckoe n EpyHakoBcKkOe MeCTOPOKACHHS. YTAH
BCeX ITAACTOB YYaCTKOB HMEIOT BBIXOA ACTY4HX BemecTs 35% u
6oAee, cAeAOBATEABHO, IBASIFOTCSI OIACHBIMH 10 B3PHIBA€MOCTH
YTOABHOH IBIAH.
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6. «KaATaHCKHI yTOABHBIH pa3pe3>» — MeCTOPOKAeHHA: AAap-
aunHCKoe, YepHokaaTanckoe, Temckoe. Yran XapaKkTepH3yIOTCS
MOBBIIIEHHBIM COACPKaHHEM CoeAnHeHmii cepsl — 0,4% (co-
AepKaHHe CyAbQATHOM Cepbl B YIASIX OObIYHO He IpeBbIMaeT
0,1-0,2%).

Fig. 1. The territorial location of coal mines of «Kuzbassrazrezugol»:
1. «Kedrovskiy coal mine» develops in an open way Kedrovsko-
Krohalevskoe field. Coal, hazardous spontaneous combustion, the
volatile matter in the range of 32-35%, coal dust is explosive, seams
prone to bumps and sudden outbursts of gas.

2. «Mokhovsky coal mine> includes a mine «Baikaimsky>. Developed
Egozovo-Krasnoyarskoe, Borisovskoe, Uropskoe, Karakanskiy field
using advanced serial open and underground technology.

3. «Bachatskiy coal mine» According to the complexity of the
geological structure, consistency and thickness of the layers is
attributed to the deposits of a very complex structure, seismic.

4. «Krasnobrodskiy coal mine». Coal mining is conducted in 3
fields — from Krasnobrodskiy, Novosergeevskiy and Vakhrushevskiy.
At the same time, the coals of the Krasnobrodskiy deposit are enriched
with the following elements: Lu, U, Br, As, Ba, Co, Sr, Sb, Ag.

S. «Taldinskiy coal mine>» develops Taldinskoe, Novokazanskoe
and Erunakovskoe deposits. Coals of all layers of sites have an exit
of volatile substances of 35% and more, therefore, are dangerous on
explosion of coal dust.

6. «Kaltanskiy coal mine» — field: Alardinskoe, Chernorechenskoe,
Teshskoe. Coals are characterized by an increased content of sulfur
compounds — 0.4% (the content of sulphate sulfur in coals usually
does not exceed 0.1-0.2%).

MHorourcAeHHbIe HCCAEAOBAHHS IIOKA3aAH, YTO Ha pa-
OOTHMKOB, 3aHSTHIX B TEXHOAOTMYECKUX MPOLIECCAX IIPU
BEAEHUH TOPHBIX PabOT OTKPBITHIM CIIOCOOOM, AEHCTBYIOT
CAeAyIOIUe BpeAHbIe IIPOU3BOACTBEHHbIE PaKTOPDI: TIOBbI-
IIeHHble YPOBHH IIyMa ¥ BUOparnuy, HHPPa3BYK, 3arpsi3He-
HIe aTMOC(EepPBI YTOABHO IIBIABIO U a9PO30ASIMH, HeOAAro-
IIPYSITHBIN PEXXUM paboTh, HAPYLIAIOIINI A030-BpeMeHHbIe
IapaMeTpsl 3alUTh Tpyaa. KpoMe Toro, aproHomuyeckas
MOA€EAD «MAIIMHA-9€AOBEK>» HA PpabOYMX MeCTax MalIUHU-
cra 6yAbAO3epa, 9KCKaBaTOpa, OypOBOrO CTAHKA, BOAMTE-
ASl TEXHOAOTHYECKOTO TPAHCIIOPTa HeceT B cebe GOAbIION
CIIeKTp HeOAArOMPHUSTHBIX BO3ACHCTBHI [4]. DTH PpakTOphI
CIIOCOOCTBYIOT GOPMUPOBAHMUIO IPOPeCCHOHAABHO-00YCAOB-
AEHHBIX XPOHIYECKUX HeCIIePUIECKUX 3a00AeBAHNIT ACTKYIX,
[IHEBMOKOHHO30B, IIPOCTYAHBIX 320 0A€BAHMIA, HEMPOCEHCOP-
HOM TYTOYXOCTH, THOMHUYKOBBIX 3200A€BAHUIT KOXKH, MUO3H-
TOB, HEBPUTOB Pa3AMYHON AOKAAM3AIMY, papuKyAomaTun. Ha
paspesax, rae B BO3AyXe IIPUCYTCTBYeT IOBbIIIEHHAS KOHIIEH-
TpALYsI MEeTaHA U ADYTHX yTAEBOAOPOAOB, HaOAIOAQIOTCS CABU-
TU B $YHKIUU BEreTaTHBHON HEPBHOM CHCTEMbL.

IMoxasareau obmelt, IpodecCHOHAABHOI 3a60AeBaeMOCTH
U IIPOM3BOACTBEHHOTO TpaBMaru3Ma o ¢uanaram YK «Kys-
faccpas3pesyroab» OTpaxkeHsI B TabA. 1 u 2.

PaHT YrOABHBIX pa3pe3oB II0 YCAOBHSM IIPOU3BOACTBEHHOM
CpeAbL OLIPEAEASIACS ITO METOAUKE PAHXKUPOBAHUS, IPEAAOXKEH-
Hoit Pesunuenxo C.C. u coasropamu (Taba. 3).

Koaddunmenr panrosoit koppeasnun CnupMeHa AAS
napsl GaKTOPHBII MPU3HAK «YCAOBHS OKpPYXAaIOLleH cpe-
ABI>» U Pe3YABTATHUBHBII [PU3HAK «00IIas 3260AeBaeMOCTb>
COCTaBHT:

p=1-— 02 - —03 2)

5x(5%-1)

Koppeasius mapsl $pakTOpHbIi IPH3HAK «YCAOBHUS OKpPY-
XKAIOIIell CPeAbl> U Pe3yAbTATUBHBIN IPU3HAK «IIPOodeccuo-
HaAbHas 3a60A€Ba€MOCTb>» COCTABUT:
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Tabauna 1 / Table 1

Tokasarean o6meii 3a60aeBaemocrn (%) paborankos paspesos YK «Kys6accpaspesyroab>» B AHHAMHKE 32 CEMb A€T
Indicators of general morbidity (%) of employees of sections of «Kuzbassrazrezugol>» in the dynamics for seven years

Top,
®ranas VK «KPY> 2011 2012 2013 2014 2015 2016 2017
KeApoBcknit 57,90 51,80 68,70 80,30 83,80 80,20 83,60
MoxoBckuit 67,32 68,90 66,10 65,76 67,58 67,11 67,94
Bavarcsmtt 74,34 86,19 86,00 90,68 97,47 99,45 89,39
KpacHo6poackuit 71,35 74,99 82,52 82,80 86,49 92,23 92,60
Kasrancxuit 80,80 78,40 85,10 93,40 101,00 100,00 98,20

Tabauma 2 / Table 2

IToxasareAn NpodecCHOHAABHOI 3260A€BaeMOCTH H IPOH3BOACTBEHHOIO TPAaBMATH3Ma pa6oTHHKOB paspe3os YK «Kys-

6accpaspesyroap» B AMHAMHKe 32 CEMb A€T

Indicators of occupational morbidity and occupational injuries of employees of sections of «Kuzbassrazrezugol> in the

dynamics for seven years

Paspes Yucao cayyaes: Eaunnna Toa
P VIR | momepemma| 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017
[Ipodeccronaapmbix | a6C. 6 8 6 2 4 3 5
_ | 3aboaeBanmit OTHOC. 29,63 40,24 30,9 10,89 21,72 16,58 27,84
Keaposcxuit
I[IpousBopcTBenHbIx | a6C. 4 5 3 S 3 2 2
TpaBM OTHOC. 19,75 25,15 15,45 27,22 16,29 11,06 11,14
[Ipodeccronaabnbix | abcC. 3 4 4 1 4 1 3
. |3aboaeBamuit OTHOC. 11,74 17,06 17,79 4,677 19,31 4,888 14,66
Moxosckuit
TpousBoacTBeHHbIX | A6C. 0 0 2 4 1 1 1
TpaBM OTHOC. 0 0 8,893 18,71 4,826 4,888 4,888
[Tpodeccronaapmbix | a6C. 5 8 16 15 15 8 S
. 3aboAeBaHuit OTHOC. 17,54 27,97 53,82 58,62 52,52 27,71 17,28
Bavarckuit
I[TpousBopcTBenHbIX | 26C. 0 0 0 2 0 4 0
TPaBM OTHOC. 0 0 0 7,816 0 13,86 0
[Tpodeccuonaapmbx | a6C. 6 5 6 8 14 14 11
Kpacro6poa- | 3aboreBanmit OTHOC. 18,83 15,73 18,69 25,96 45,45 45,16 35,69
CKHH TpousBoacTBeHHbIX | A6C. 4 5 3 1 3 2 9
TPaBM OTHOC. 12,55 15,73 9,346 3,245 9,74 6,452 29,2
[Tpodeccronaapmbix | a6C. 6 5 5 5 7 7 6
_ | 3aboaeBanuit OTHOC. 45,94 38,28 38,28 37,76 48,18 5,195 40,6
Kaarauckwmit
ITpousBopcTBenHbIX | 26C. 0 0 0 0 2 0 0
TPaBM OTHOC. 0 0 0 0 13,76 0 0
—1__ 6x30 =03 (3) obecreyeHNs] CPAaBHUBAEMOCTH 00beMOB PUHAHCHPOBAHUS B
p= 5><(25—1) - AMHAMUKE 32 CEMb AT MPUMEHSIACH I/IHAeKC-Ae(l)ASITop, ycra-

B o6oux caydasx cBsisb 06paTHas M AOCTOBepHAs (KpHTH-
yeckue 3HaueHus no B. Y. Yp6axy npu n=5 cocrasaser 0,94).

Ipsmast cBA3b YCAOBHI OKPYXKAIOWIEH CPeAbl IPOM3BOA-
CTBEHHOT'O TPAaBMATH3Ma TaK JKe AOCTOBEpHa:

p= 6x16 =0, (4)
5x(25-1)

Onpedesenue npednorazaemoti Ounamuxu nokazamenei
300p0Bba U MPAEMAMUIMA ZOPHAKOE PA3PE306 N0O 6AUS-
Huem modeprusayuu npouszsodcmea. B 2011 r. B xoMmmaHuu
«Kysbaccpaspesyroab» cTapToBaAa ISTUAETHSS CTPATeru-
JecKas MPOrpaMMa PasBHUTHs, KOTOpas MPeAyCMaTPHBaAa
MACIITAOHYI0 MOAEPHMBAIINIO IPOM3BOACTBA, 0OHOBACHHE
OCHOBHBIX OHAOB, co3paHUe 6oAee 9 PeKTUBHON POU3-
BOACTBEHHOI I[e[I0YKH, 00eCIeYnBaOIeil BHICOKHI yPOBEHb
0e30IIaCHOCTH — IIPeAYTIPEKACHHE CAYIaeB TPABMATHU3MA H
CHIDKEHHe PUCKOB BO3HUKHOBeHHs Ipodsaboseanuit. Cpea-
CTBa, BbIAGACHHbIE HA 9TH I[€AH, IIOKA3aHHI B Ta0A. 4. AAs

HOBAeHHBIH [5].

AASI IpOrHO3a AMHAMHUKH HCCAEAYeMBIX IIOKa3aTeAeH Ha
IISTH IEPHOAOB BIiepe ObIA HCIIOAB30BAH METOA IKCTPAIOAS-
IJMU C TIOCTPOEHHEM IIOAMHOMUHAABHON AMHHHU TpeHad. Mc-
XOAHbIE AQHHbIE AASI QHAAH32 OTPAXKAET TabA. S.

IIpy nocTpoeHMy TIOANHOMHHAABHOM AMHHUH TPEHAQ AAS
MHBECTHIMI HCIIOAB30BAAACH GYHKITHSA:

y = 0,8235x*-6,3837x + 19,491. (s)
BeAnunHa AOCTOBEPHOCTH anIpOKCHMALIH (R/‘Z):
R? = 10,7002

HPI/I IIOCTPOEHHNH MMOATHOMUHAABHON AMHUH TPEHAQ AAAI
IIPON3BOACTBEHHOI'O TPpaBMaTH3Ma HCIIOAb30BaAACh (l)yHKI_II/IH:

y=-0,1789%* + 1,7204x + 4,9829. (6)
Beanuuna pocToepHOCTH anmpokcuMaruu (RA2):
R?=0,2874.
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Tabaumna 3 / Table 3

Pamxuposanne puanaroB YK «Kysb6accpaspesyroab»no o6meii, npopeccnoHaAbHOI 3200AeBaeMOCTH, IIPOU3BOA-

CTBEHHOMY TPAaBMAaTH3MY H YCAOBHSIM BHeIIHeHN CpeAbl

Ranking of the branches of «Kuzbassrazrezugol> in general, occupational diseases, industrial injuries and environmental

conditions
g 3a6oaeBaeMOCTb CpeAHsisi 3a 7 AeT ITpucBoeHHbIiT paHT d | | d | | d | d
0 s [y [ e | 802 [eele.| 8] @
-e->) g = g E g = g E Z i S« €« E «
25 55 | S« | 2 | 53| S« | HE | 25 (533 €33 eE%
a2 v g3 S & z @ 3 g g z @ Eo | E2al &8 al &8 &
3 g8 g = =5 | 82| 8% | 25 | Exg |Sgl| Bl FEO
25 "E | ¢ 23| | g | g sE|CE| e &
& % | B Ee E S 3 E -
Keaposcxwuit 72,33 25,40 18,10 2 2 S 2 0 0 0 3 9
MoxoBckuit 67,24 12,80 6,03 1 1 3 4 | 3|9 |=3l9|-1]1
Bavarckwmit 89,07 36,49 3,10 4 S 2 1 319 16 | 1 1
Kpacrobpoackuit | 83,28 29,36 12,32 3 3 4 S 214124 |-1|1
Kaaranckuit 90,99 36,20 1,97 S 4 1 3 2 14 )1 -2 | 4
Yd*= 26 30 16
Tabauna 4 / Table 4

O6mue nuectunnn YK «Kys6accpaspesyroab>» B TeXHHYeCKOe epeBOOPY)KeHHE Pa3pe30B B PaMKaX MPOrPaMMbI

MOACPpHH3aIHH yI‘OAI)HOﬁ OTpPacAH B AHHAaMHKe 3a CEMb AeT

General investments of «Kuzbassrazrezugol> in technical re-equipment of the sections within the framework of the program
of modernization of the coal industry in dynamics for seven years

®uanasr YK CpeacTBa, HaMpaBACHHbIE HA TEXHAYECKOE NIEPEBOOPYKEHHE, MAPA PYO. Bcero 3a
«Kysbaccpaspesyroap» 2011 2012 2013 2014 2015 2016 2017 2011-2017 rr.
Aegaarop mo Aamsie Musao- |-y, 112,1 101,2 109,4 107,4 116 113,4
HoMpassuTusi PO
KeapoBcxuit 3,12 1,45 2,01 1,52 0,98 3,05 3,21 15,34
MoxoBckuit 2,01 1,23 1,95 1,17 0,37 2,14 2,12 10,99
Bavarckuii 3,21 1,91 2,34 1,21 1,56 2,09 2,94 15,26
KpacHobpoackuit 2,97 0,97 1,21 1,01 1,21 1,96 3,07 12,40
TaaauuCcKmit 2,14 0,85 1,65 1,34 0,85 1,37 1,50 9,70
Kaaranckwmit 1,48 0,67 1,26 1,06 1,04 2,01 1,77 9,29
Uroro: 14,93 7,08 10,42 7,31 6,01 12,62 14,61 72,98
Tabauna S / Table §
HcxoaHbie AQHHbIE AAS IIOCTPOEHHS NPOrHO3HDIX II0Ka3aTeAell Ha IATh EPHOAOB BIiepeA
Initial data for the construction of forecast indicators for five periods ahead
Ilepnop
IToka3arean 1 2 3 4 S 6 7
2011r. 2012r. 2013 r. 2014 r. 2015 r. 2016. 2017 r.

MuBecTumy, MApA pyo. 14,93 7,08 10,42 7,31 6,01 12,62 14,61

O6was 3aboaesaemocrts, °/ 7,03 7,20 7,77 8,26 8,73 8,78 8,63

IpodeccronaapHas 3a60aeBaeMoCTb, % 24,73 27,86 31,90 27,58 37,43 19,91 27,21

ITpon3BOACTBEHHDII TpaBMATH3M, % 6,46 8,18 6,74 11,40 8,92 7,25 9,05

IIpu mocTpoeHu: TOAMHOMHHAABHON AUHHH TPEHAA AAS
PO eCCHOHAABHON 3200A€BAEMOCTH HCIIOAB30BAAACH QYHKIIIS:

¥ = ~0,6977% + $,4773x + 20,134, 7)
Beamunna pocroBepHOCTH anmpokcumanuu (RA2):
R® = 0,2276.

ITpu yBeandeH 06beMOB PUHAHCHPOBAHIS MOACPHU3ALIMN
OCHOBHBIX (pOHAOB yTOABHBIX paspe3os YK «Kysbaccpaspesyroas»
PEe3YABTHPYIOIIKE OKA3aTeAN TPaBMATU3MA FOPHAKOB CHIDKAIOTCAL
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IToAyueHHBIE pe3YABTATHI MOT'YT OBITD MCIIOAB30BAHBI
pu pa3paboTKe IPOrpaMM MOAEPHUBAIMU KaK HA YTOAD-
HBIX IPEATIPUATUAX, TAK U B APYTHX OTPACASX IIPOMBINI-
AGHHOCTH, CBSI3aHHBIX C BPEAHBIMH ¥ OTIACHBIMH YCAOBH-
SMH IPOU3BOACTBEHHOM cpepbl. boaee Toro, MmeTop paer
BO3MOXXHOCTb KOAHYECTBEHHO 0003HAYNUTH IIPOTHO3HBIE
3HAUEHHUS Pe3YABTHPYIOIIHX NMOKa3aTeAedl — B3aMMOC-
BA3b BPeAHBIX GaKTOPOB BHENIHEH IIPOU3BOACTBEHHOMN
CPeABI C TIOKa3aTeAsMH 3A0POBbS U IIPOU3BOACTBEHHOTO
TpaBMaTH3Ma.
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Puc. 2. Pe3yAbTaThl MIPOrHO3NPOBAHMS H3MeHeHHIT 3a60AeBaeMocTa u TpaBMaru3Ma y paborankoB AO YK «Kysb6accpaspesy-
TOAb> NPH yBeAHYeHHH (HHAHCHPOBAHHS MEPONPHUSATHI IO MOACPHA3ALNH NPeANPHATAS
Fig. 2. The results of predicting changes in morbidity and injury among employees of «Kuzbassrazrezugol>» with an increase in funding for

the modernization of the enterprise
BriBoabI:

1. Yemanoerena docmosepras o6pamuas cés3b mexdy gax-
MOPHBIM NPUSHAKOM <BPeOHbIE YCAOBUS NPOU3BOOCTBEHHOIL Cpe-
Ovi> ¢ pe3yAbmupyowumy Gaxmopam. <npoPeccuoHarbHas u
061yas 3a604e8aem0OCHb>>.

2. Yeeaunenue unsecmuyuii 8 MOOEPHU3AYUIO NPOU3B0ICMea
10360AUM YMEHbUAUMD HebAdzONpUsMHOe 8030elicmeue Ha pa-
Gommnuxos ycrosuil reuiteil cpedvl 8 8Ude CHUNEHUS CAYHAES
NpoPeccuoHarbHbix 3A00AeB8aAHUI U KOAUHECHBA NPOU3BOOCITIBEH-
HbLX MPABM.
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O60cHOBaHHE BO3MOKHOCTH pasMeEmEeHns MPOMBIIIACHHBIX 00bEKTOB B nyCTYIOIIHNX, paHee
(l)YHKHI/IOHI/IPOBaBHII/IX TEXHOTE€HHBIX NPEANIPHUATHAX
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K pacnpocrpaneHHbIM IpreMaM ObICTPOro BBOAA B CTPOIT MAAOMOIIHOTO YaCTHOTO IPOM3BOACTBA CACAYET OTHECTH OCBOEHHE
IIpEATIPUHUMATEASIMU Ha OCHOBE apeHABL/ BBIKYIIA ITYCTYIOLIHX [IPOM3BOACTBEHHBIX 3AQHMUIT, paHee GYHKIMOHUPYIOIIUX B COCTA-
Be [POMBILIAEHHOIO 00beKTa, Pa3MEILeHHOTO B CAOKUBIIEMCS IPOMBIIIACHHOM PailOHe U [PEACTABACHHOM HAHM OTACABHBIMH
IIPEATIPUSTISIME, HAU KOMIIACKCHBIM [IPOU3BOACTBOM Pa3AMYHON IIPOMBIIIAEHHON HAIPABACHHOCTH, AHOO IIPeAyCMOTPEHHOM
PEKOHCTPYKIIHeI y3Ke AeHCTBYIOIIEro B KOHKPETHOM TEXHOTeHHOM 30He YACTHOTO MPEAIPHSTHS C HAPALMBAHIEM ero MOLIHOCTH.
PaccMaTpuBaeTcst BO3SMOXXHOCTb PasMeIlieHIs Pa3HOIPOQUABHBIX IIPOMBIIIACHHDIX IPEAIPUSTUI B $YHKIHOHUPYIOIIEM IIPO-
My3Ae ¢ 060CHOBAHIHEM HCKAIOYAIOLIHX BEPOSTHOCTD BO3ACHCTBHUS IPOMBILIACHHBIX BIOPOCOB KXKAOTO M3 BHOBb pa3Melae-
MBIX AU PEKOHCTPYHPYEMBIX 0OBEKTOB Ha Ka4eCTBO H3TOTOBASEMOI AASL HY)KA HACEACHHS IIPOAYKIIHIL

TexHu4ecKuil ypOBEHDb OYAYIINX IIPOM3BOACTB, IPEAYCMATPUBAEMbIE MEPBI IIPEAYIIPEXACHUS 00Pa30OBaHUS U YAABAMBAHUS
BellleCTB-3arpsI3HATEAEN BO3AYXA B LIEAOM COOTBETCTBYIOT COBpeMEHHBIM TPeGOBAHUAM obecredeHus 6e30MacHOCTU MpeA-
IPUSTHI U AASL PAOOTAIOLINX, U AASL HACEACHHS, ONITUMHU3ALIUN YCAOBHIL TPYAQ.

KaroueBble cAOBa: npombliLeHHble NPEONPUIMUS 110 NPOU3BOICIBY AEKAPCMBEHHbIX NPENAPAINOB; OCHOBHbIE U CONYMCMBYIOUjUe
npednpusmus nuuyesoii OMpPAcAU NPOMbILUAEHHOCIIY; PASMELEHUE; COBEPUIEHCIMBOBARIE MEXHOAOUHECK020 npoyeccad; besonac-
HOCMb; Ka4ecmso npoodyKyuu

Aas muraposanns: Imabpenckuosnp PC., Taranrox T.K., Topeaenkosa H.A., ITpoxomnerko A.B., Aarytuna A.B., ITourapesa E.C.
O60cHOBaHKE BO3MOKHOCTH PasMellleHusI IPOMbILIAEHHBIX 00'beKTOB B IIyCTYIOIIUX, paHee ¢YHKIIMOHMPOBABIINX TEXHOT€HHBIX
npeatpustTusIx. Med. mpyda u npom. axoa. 2019. 59 (4): 248-251. http://dx. doi.org/10.31089/1026-9428-2019-59-4-248-251
Aas koppecnionaennun: Tamauiox Tamvana Kupuaroena, Ta. Hayd. COTP. OTA€AA OLIEHKU PHCKa 3A0poBbI0 Haceaenuss OBYH
«®OHIT um. O.0. Ipucmana» Pocrorpe6Hassopa, A-p Mea. Hayk, npod. E-mail: gorod@fferisman.ru
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Justification of the possibility of placing industrial facilities in empty, previously operating man-
made enterprises
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The common methods of rapid implementation of commissioning of low-power private production should include the de-
velopment of entrepreneurs on the basis of lease/purchase of empty industrial buildings, previously operating as part of an
industrial facility located in the existing industrial area and represented or individual enterprises, or complex production
of various industrial orientation, or provided for the reconstruction of a private enterprise already operating in a particular
technogenic zone with an increase in its capacity.

The possibility of placing diversified industrial enterprises in a functioning industrial complex with the justification of exclud-
ing the probability of the impact of industrial emissions of each of the newly placed or reconstructed facilities on the quality
of products manufactured for the needs of the population is considered.

The technical level of future production, the envisaged measures to prevent the formation and capture of air pollutants in
General meet modern requirements for the safety of enterprises and for workers and for the population, the optimization
of working conditions.

Key words: industrial enterprise for production of medicines; basic and related businesses food industries; location; process im-
provement; safety; product quality

For citation: Gildenskyold R.S., Tatyanyuk T.K., Gorelenkova N.A., Prokopenko L.V,, Lagutina A.V., Pochtaryova E.S. Jus-
tification of the possibility of placing industrial facilities in empty, previously operating man-made enterprises. Med. truda i
prom ekol. 2019. 59 (4): 248-251. http://dx. doi.org/10.31089/1026-9428-2019-59-4-248-251

For correspondence: Tatiana K. Tatanuk, chief researcher of Department of public health risk assessment of Federal Re-
search Center of hygiene» named after F.F. Erisman, Dr. of Sci. (Med.), professor. E-mail: gorod@fferisman.ru

Funding: The study had no funding.

Conflict of interests: The authors declare no conflict of interests.

248



Russian Journal of Occupational Health and Industrial Ecology — 2019; 59 (4)

3HAYMMOM CTpaTeruell peaAM3alii yCKOPEeHHOTO POCTa
9KOHOMHYECKOTO IIOTEHI[HAAA CTPAHBI HAapsIAY C Pa3pabOoTKOM
U BHEADEHHEM TeXHOAOTHYECKH IePeAOBBIX PelleHHUi B IIPo-
MBIIIAGHHOCTD, TeXHHYECKIM IIePeBOOPYKeHHeM AeHCTBYIO-
IIJUX IIPOU3BOACTB, OBBINIEHHEM IIPOM3BOAUTEABHOCTH TPYAQ,
HO3UTHBHOTO COIIEPHHYECTBA HA KOHKYPEHTHOM OCHOBE H IIp.
SABASIeTCS pOPMHUPOBAHKE YCAOBUH AAS CO3AAHUS Pa3HONIPO-
(HABHBIX IPEATIPHATHII MAAOTO U CPEAHETO OH3Heca.

K pacmpocTpaneHHbIM IIpHeMaM GBICTPOTO OCYILECTBAE-
HHA BBOAA B CTPOM MAAOMOIIHOTO YaCTHOTO IPOU3BOACTBA
CAeAyeT OTHECTH OCBOEHMe IIPEATIPUHHUMATEASMU Ha OCHOBE
apeHABI/BBIKYIIa MYCTYOIWUX IPOU3BOACTBEHHDIX 3AAHHI,
paHee $YHKIHOHUPYIOINX B COCTABE IIPOMBIIIACHHOTO 005-
eKTa, Pa3MelleHHOTO B CAOXKHMBIIEMCS ITPOMBIIIACHHOM paiio-
He U IIPEACTaBACHHOM HAM OTAGABHBIMH IPEAIPHATUAMH, HAK
KOMITAGKCHBIM IIPOU3BOACTBOM PA3AMYHON IPOMBIIACHHOM
HaIIPaBACHHOCTH, AHOO [IPEAYCMOTPEHHOMN PEKOHCTPYKIHeH
yoKe AeHCTBYIOMEro B KOHKPETHOH TeXHOTeHHOM 30He YaCTHO-
IO TIPEATIPUATHSA C HAPAI[UBAHMEM €TI0 MOIHOCTH.

ITopo6HbIE pelIeHUs C CAaHUTAPHO-TUTHEHUIECKOM TOYKU
3PEHIs, yIUThIBASI 00SI3aTEABHOCTD COOAIOAEHIS ACHCTBYIOIINX
B Poccuiickoit Pepepaniuy caHUTApHO-3ITHAEMHOAOTHIECKIX
TpeOOBaHHIT, AAAEKO He BCETAA MOT'YT PaCLieHUBATHCS TOABKO
IMO3UTHMBHO.

DepepasbHBIM 3aKOHOAATEABCTBOM 3KOAOTO-TUTHEHHYe-
CKOY HaIpaBAEHHOCTH [1-4] u B cooTBeTCTBHHU CO cTporoi
HOPMaTHBHO-METOANYECKON 6asoit [5—10] B IleAsiX obecrede-
HUSI KOM$OPTHOCTH U 6€30IIaCHOCTH POXKHBAHHS HACEACHHUS
BOAM3H CAOXKUBIIMXCS IPOMPAOHOB U COXPAHEHHUS 3A0POBbsI
JKUTeAEH YCTaHOBACHA HEOOXOAMMOCTb CO3AQHIS CIIELIHAABHBIX
3aIUTHBIX TePPUTOPHI — CAHUTAPHO-3AIUTHBIX 30H OIIPeAe-
AGHHOH NIPOTSXKEHHOCTH IO MPHHATON CAHUTAPHOM KAACCH-
(UKALMH IPeAPUSTUI U HHBIX 0OBEKTOB, HALIPABACHHBIX Ha
ocAabAeHHe 32 CYeT IPOLeccoB AUPPY3HU B CBOOOAHOI at-
Mocdepe BO3MOXKHOTIO HETaTUBHOTO BAUSIHSA IIPOMBIIAEHHOTO
3arpsI3HEHHOTO aTMOCPEPHOrO BO3AyXa Ha CPeAy OOUTaHHS.

B aToit cBA3M pasMemeHHe Pa3HONPOPHABHBIX IIPOM3-
BOACTB C He BCETAQ AOCTATOYHO 0OOCHOBAHHO UX XapaKTepH-
CTHKOH KaK BEepOATHBIX MCTOYHUKOB TEXHOI€HHOTO a9POBO3-
AEHCTBHA B KOHKPETHO QYHKITMOHUPYIOIIeM IPOMY3Ae MOXET
HEOAHO3HAYHO MOBAMATH Ha YK€ CAOKMBLIMICS GaAaHC B3a-
MMO3aBUCHMBIX II0Ka3aTeAel IPOMBIIIAEHHOTO 3arpA3HeH s
OKpY>KAIoIllei BO3AYIIHOM CPeAbI M AOCTATOYHOCTH paHee yCTa-
HOBAEHHBIX Pa3MePOB CAHHTAPHO-3aIUTHBIX 30H IIPOMY3Aa.

He Menee 3Ha4nMO IIpH TOAOGHBIX IIpHeMax mepernpodu-
AMPOBaHIS obecredeHne HAAKHBIX YCAOBHIT, HCKAIOYAIOIIIX
BEpPOSITHOCTD B3AHMOBO3AEICTBIS IIPOMBIIIACHHBIX BEIOPOCOB
Ka’XAOTO U3 BHOBb pa3MeljaeMbIX UAM PeKOHCTPYHPYeMbIX
00DEKTOB Ha PabOTAIOIINI IEPCOHAA COOTBETCTBYIOIIKX [PO-
M3BOACTB U Ha KaYeCTBO U3TOTOBASIEMOM AASL HYSKA HaCeAeHHsA
HPOAYKIIUH.

ViMeHHO 5THM 00YCAOBAEHO CIIPaBEAAMBOE B THTHEHHYe-
CKOM OTHOIIIEHHH IIOBTOPsIeMO€ BO BCeX M3MEHEHHbIX B Pa3AMY-
HbIe TOABI PEAAKIIUAX OCHOBHOIO HOPMAaTHBHOTO AOKYMEHTa
QYHKIIMOHAABHOTO 30HUPOBAHHA TEPPUTOPHUHM MOAOXKEHHS O
CTPOrOM 3ampeTe pa3MeljeHHs B CAHUTAPHO-3AIUTHOM 30-
He MAM HeIIOCPEACTBEHHO Ha IIPOMBINIACHHON TepPUTOPHUH
HPEATIPUATHIA 10 IPOU3BOACTBY AKAPCTBEHHbIX IIPENapaToB,
CKAAQAOB CBIPbS M ITOAYIPOAYKTOB AASL $papMaljeBTHYECKHX
IPOM3BOACTB, OCHOBHBIX M COIyTCTBYIOIUX IIPEATIPHATHIA
NHIeBoi oTpacau mpombimaeHHocTH — 1. 5.2. CanlluH
2.2.1/2.1.1.1200-03 (HoBas PEeAAKIMSA C AOTIOAHEHUAMH U U3-
MeHeHHAMHA N21-4).

BmecTe ¢ TeM, caepAyeT IOAYEPKHYTH, YTO BCe BOIPOCH
paspaborku 1 craHoBAeHHS B Poccuy 4eTKOM, 0CHOBAHHOM Ha

Brief report

Cepbe3HON AOKA3ATEABHON 0ase CHCTeMbI TepPHTOPHAABHOM
3AIIUTHI TPAKAAH OT BEPOSITHOTO HeOAArOIPHSTHOTO BO3AEH-
CTBYISL HA 3A0POBbE HACEACHIIS H CPEAY OOUTAHILS TeXHOT€HHBIX
BBIOPOCOB OTAGABHOTO IIPEATIPHSTHS HAK IIPAKTHYECKU AI06O-
IO MPOMBIIIAEHHOTO PAflOHA B PEAABHON ACHCTBUTEABHOCTH
CBHAETEABCTBYET O IMOCTOSHHO MPOMCXOASIEM AHHAMUYHOM
COBEpIIeHCTBOBAHMU OCHOBHBIX IOAOXKEHHI U TPeOOBaHMIT
HOPMATHBHO CAHUTAPHO-TUTHEHNYECKOI CHCTEMBI, 06YCAOB-
AEHHBIX PSIAOM OOBEKTHBHBIX IPHYUH:

« HENPEPHIBHO MPOMCXOASIMMU TEXHOAOTHYECKUMH, TeX-
HIYECKUMH ¥ MHBIMH TIPE06PA3OBAHUSIMH TIOCTYIIATEABHOTO
3BOAIOLIOHHOTO NIAAHETAPHOTO PA3BUTHS;

+ COBEPIICHCTBOBAHUEM U BHEAPEHHEM B IIPOM3BOACTBO
BBICOKO (Y EKTHBHBIX METOAOB IIOAABAEHNUS 0OPA3OBAHMS U
IIbIA€Ta30YAABAMBAHHS TEXHOTEHHBIX BHIOPOCOB BPEAHBIX 3a-
I'PS3HSIOIIUX BEW[ECTB B aTMOCHEPy KOMIAEKCA MEPOIIPHSTHIL
II0 yMeHbIIEHNIO HHTEHCUBHOCTH I€HEPHPYEMOTO MPEAIIPH-
STUSIMH HETaTHBHOTO QU3MYECKOTO BO3AEHCTBHS Ha CPeAy
oburanus (myMm u Ap.);

« Pa3BUTHEM MATEMATHIECKOTO MOACAMPOBAHMS U HAACK-
HOT'O TPOTHO3UPOBAHMS 0XHMAAEMOTO YPOBHS IPOMBIIIACH-
HOTO IIPECCHHIA a3POBBIOPOCA OYAYIIEro MpOM3BOACTBA Ha
OKPYXKAIOILYIO CPEAY IPH POEKTHPOBAHMH;

« 060CHOBAaHHOM AOATOCPOYHBIM JKH3HEHHBIM IIEPHOAOM
IIPOTHO3HOM OLIEHKOM PHCKA AASL 3A0POBbSI HACEACHHS], IIPO-
KMBAIOILIET0 HA IPUrPAHMYHBIX K IIPOMBIIIACHHOM 30HE CEAH-
TeOHBIX TEPPUTOPHISIX;

« OpraHU3aIyel IOCTOSHHO HAY IEPUOANYECKH QYHKI[HO-
HUPYIOL[el CeTH AAGOPATOPHBIX HAOAIOACHHIT 32 CAHUTAPHBIM
COCTOSIHMEM BO3AYLIHOM CPEABl — rapaHTa CTAOUABHOTO ITOA-
A€PXKaHUS TUTHEHNYEeCKU IPUEMAEMOTO YPOBHSI IPOMbIIIAEH-
HO 06YCAOBACHHOTO XUMUYECKOTO HAH $pusudeckoro (urym)
3arpsisHEHHUs Ha TPAHHIE CYIIeCTBYIOLEH XXUAOM 3aCTPOMKHL.

OmBIT 9KCIIEPTHOTO aHAAHM3A IPOEKTHOM AOKYMEHTAI[HH
COOTBETCTBYIOLEl HANPABACHHOCTH OCOOEHHO B CAyYasX
OCyIjeCTBACHHS B3AUMOAEHCTBUS aBTOPCKOTO KOAAEKTHBA
PaspaboTUMKOB CO CIEIMAAMCTAMA THIHEHNYEeCKOM HayKU Ha
CaMBIX PaHHHUX 9TAIlaX MPOPAOOTKH 06BEKTHBHO AOKA3bIBAET
BO3MOXXHOCTDb OTCTYIIACHHUS OT HEKOTOPBIX HOPMATHBHO Tpe-
OyeMBIX KpUTepHeB.

Han6oaee 4acTo 9TO CBS3aHO C apryMeHTHPOBAHHBIM Iepe-
CMOTPOM U COKpAIljeHHeM pasdMepa TpebyeMolt 10 CAaHUTAPHOM
KAQCCHUKALMH IIPEATIPHUSATHI CAHUTAPHO-3AIIUTHOM 30HBI,
060CHOBaHHOJ II0YAKTOPHOI OLIEHKO BbIIIENePeHCACHHBIX
IIPHUYHH, OCYI[eCTBASEMbIX Ha IPOM3BOACTBE 10 IPOEKTY TeX-
HOAOTUYECKUX ITO3UTUBHBIX IIPE0OPA3OBaHHIL.

He MeHee BaXXHO OTMETHTH M TO, 4TO IOCAEAYIOLIHE KOH-
TPOABHBIE CHCTEMATHYeCKHe U3MEPEHHS OCTATOYHOIO COAEP-
KAQHUSI BPEAHBIX 3arPSIBHSIONIMX BEIECTB B IPU3EMHOM CAOE
aTMOC(ephl B pelepHBIX TOYKAX BHITOAHSEMbIE B COOTBET-
CTBHH C IIPEATIMCAHUSIMU YTBEPKACHHOTO IPOEKTA yike PyHK-
LMOHHMPYIOIIEr0 IPOU3BOACTBA B LIEAOM CBHAETEABCTBYIOT O
COOAIOAGHHH paHee MPOTHO3UPYEMOTIO YPOBHS CAHHUTAPHOIO
COCTOSIHHSL BOSAYIIHON CPeAbI Ha IIPHAETAIOIIEH TEPPUTOPHUN.

ITprMepamu TAKOTrO TBOPYECKOTO COTPYAHHYECTBA MOKHO
IIPUBECTHU B KPATKOM H3AOKEHHH MATEPHAABI ABYX IIPOEKTHBIX
PaspaboToK, B OCHOBY KOTOPBIX IIOAOXKEH MACHTHYHBII ITOA-
XOA AOCTIDKEHHSI IO3UTHBHOTO TUIMEHIYeCKH 060CHOBAHHOTO
pelleH s 110 IpOeKTaM 060CHOBAHMS PACYETHON CAHUTAPHO-
3AIUTHOMN 30HBI IPOEKTUPYEMOTO 00BeKTa [0 MPOU3BOACTBY
CyOCTaHIMI M AASL IIPEAIPHSITHS IO P OM3BOACTBY IIPOAYKTOB
IIUTaHH.

CBSI3yIOIUM 3BeHOM K IPOBEACHUIO OLIEHOYHOM THIHe-
HHMY€CKOM XapPaKTePUCTHKH MATEPHAAOB II0 Pa3MEIeHHIO Bbl-
LIeYKa3aHHBIX 00BEKTOB SBASETCS TO, YTO MAAOTOHHAKHOE
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Kpamkoe coobuyenue

(2000 T/ros) MPOM3BOACTBO AKAPCTBEHHBIX TIPENapaToB C
IpHMeHeHHeM HOBBIX TeXHOAOTMYeCKUX IPOIeCCOB AKTUBHOM
papMareBTHIECKON CYOCTaHIIUH (ADC) u PEeKOHCTpyHpye-
MoOe IIpeAIpUSATHE II0 IPOU3BOACTBY IIPOAYKTOB IIUTAHUS C
TOAOBBIM BBIITYCKOM CYXHX 3aBTPAKOB, CHEKOB — A0 912 ToHH
1 pacpacosku qast — A0 3000 T/rop ¢ HABOPOM COOTBETCTBY-
IOIIMX COIYTCTBYIOIMX IPOMYYacTKOB, 00eCIeYHBaOIUX
INTaTHBIE YCAOBUS AGATEABHOCTH 3THX IIPOM3BOACTB, PAcIo-
AQrajoTCs B CAOXKMBIIMXCS IPOMBIIIACHHBIX U KOMMYHAABHO-
CKAQACKHUX 30HaX.

KomrmaexcHas orfeHKa MpOeKTHOM AOKYMEHTAIIUH Ha TIPeA-
MeT 00bEKTHBHOIO AOKA3aTeAbCTBA AOCTATOYHOCTU PEKOMEH-
AyeMbIX paspaboT4HKaMK pasMepoOB CaHHTAPHO-3aL[UTHBIX
30H IlepeMeHHOI PyMOOBOI MIPOTSHKEHHOCTH AASL KaXAOTO
M3 HHUX C y4eTOM KOMIIAeKCa GaKTOpOB, GOPMUPYIOLIUX 00D~
eKT Kak OyAyIIUil HCTOYHHK IIPOM3arps3HeHUs aTMOCHepHI,
YCTaHOBAEHHOI'O COOTBETCTBHS HOPMATHBHBIM TPeOOBaHUAIM
M AOCTaTOYHOCTH IIPOPAOOTKU AHAAMBHPYEMOM IIepBUYHOM
HCXOAHOH MHPOPMaLUU (xapaKTepyIcha NPeAIPHATHH Kak
HCTOYHMKA HEraTHBHOTO BO3AEHCTBHS Ha OKPYSKAIOLTYIO CPeAY,
MOAEAMPOBAaHME PACCEUBAHMA 0XKMAAEMOTO TeXHOTeHHOTO 3a-
IpsI3HEHHS aTMOCQephI IPOMBILIACHHBIME BBIOPOCAMU U pac-
IPOCTPAaHEHHS BEPOSTHOTO PUIMIECKOTO (myMg BO3AEHCTBUS
HCTOYHMKAMH €T0 IeHepalliHy IIPH YCTAHOBACHHbIX HeBBICOKHUX
B conocraBaern ¢ [IAK u TTAY 3Hauenmsx) TIOATBEPAHAQ CO-
OTBETCTBHE CAHUTAPHO-IIUAEMHOAOTHYECKUM HOPMAaTHBAM U
IPaBHAAM.

TexHudecKuil ypoBeHb OYAYILINX IIPOU3BOACTB, IIPEAYCMa-
TpHBaeMble MepPHI IIPEAYIIPEKACHHS 0OPa30OBaHIS 1 YAABAH-
BaHHA BeleCTB-3arpsA3HUTEACH BO3AYXa COOTBETCTBYIOT CO-
BpeMeHHbIM TpeOOBaHUIM obecIiedeHust 6e30IacCHOCTH MpeA-
HPUSITUI 1 AASL PAOOTAIOIINX, U AASL HACEACHHIS], ONITUMU3ALIHI
YCAOBUM TPYAQ.

ITpoexToMm pasmenieHNs MHOTOCTAAMHHOTO $papMaljeBTH-
4eCKOTO IIPOU3BOACTBA MIO3TAMHOTO IIOAYYEHHS BOAOPACTBO-
PUMO AeKapCTBEHHOM CyOCTaHINK (moproToBka CHIpBS H
xpanenue ABJK, y4acTox TOHKOro OpraHMYecKOro CHHTe3a,
HoMeljeHHe IIPUTOTOBACHHUS IIOAYIIPOAYKTA, YYACTOK OUMCTKH
u Boipeserna AQC, cymku u gpacosku ADC ¢ mocaepyromeit
$acoBKOH, YIIAKOBKOM U MapKHPOBKO rOTOBOTO HpOAYKTa)
YCTaHOBAEH 0XXMAAEMbIH CyMMapHBIA o6beM (0,3247 T/ roA) Hu
COCTaB BHIOPACBIBAEMBIX B ATMOCEPy 3arpsI3HAIOLIKX BeljeCTB
(16 HanmenoBanwi1) OT CTAIMOHAPHBIX U TIEPEABIDKHBIX HCTOY-
HUKOB C y4eTOM IIPeAyCMOTPEHHbIX MePOIPHATHI 110 3aIIKTe
HAaCeAEHHS OT BO3AEHCTBUSI BBIOPOCOB BPEAHBIX XUMUYECKUX
IpUMecen.

B nepedeHDb BpeAHbIX BeljeCTB TEXHOT€HHOTO BRIOpOCa, OT-
socsamuxca k I, II, u III kaaccam omacHOCTH BXOAAT: 6eH3 (a)
IIMPeH, BOAOPOA XAOPHCTBIH, OPMAABAETHA, OKCUA U AMOKCHA
a30Ta, YTACPOA (caxa), AoKCcHA Cepbl B OCHOBHOM B XKHAKOH
¥ ra3000pasHOil CyOCTaHINM.

ITpeaycMoTpeHHAs IPOEKTOM PEKOHCTPYKIIUS IIPEATIPH-
ATHA 110 U3TOTOBAGHHUIO IPOAYKTOB ITUTAHHA U BKAIOUEHHEM
HOBOTO CTPOMTEABCTBA NMPEACTABACHA OTAEABHO CTOSIIUM
IPOHM3BOACTBEHHBIM 3AAHHEM C PACIIOAOKEHHBIMH B HEM CKAAA-
CKHMH IIOMeIeHUSMU Pa3AMYHOTrO Ha3HAUeHHS, MaCTepPCKIMH,
IIOMEIeHHAMY XpaHeHHs, AO3UPOBAHKA M CMeIleHHs ChIPbs,
rexa (pacoOBKH 4as, CKAAAAMH ONTOBOM IPOAYKIIMH CHEKOB
H 4as, IIapO-BOAOTPEHHOMN KOTEAbHOM, CBAPOYHBIM IIOCTAM.
ITpousBoacTBeHHAS 30HA 10 U3TOTOBACHHIO CYXHX 3aBTPaKOB
U CHEKOB COCTOHT U3 30HBI XpaHEHHUS M IOATOTOBKHU CBHIPBS,
IPOM3BOACTBEHHOTO YYaCTKA, y4acTKa GAcCOBKH U CKAAAA TO-
TOBOH ITPOAYKITHHL.

CymMapHOe XuMHYecKoe BO3AEHCTBHE Ha aTMOCepHBIH
BO3AYX IIPH BBOAE B 9KCTIAYATAILJHIO YKA3aHHOTO IIPOM3BOACTBA
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cocTasur 73,3 T/r0OA OT 18 MCTOYHMKOB, Bb16pac13113a1011114x 25
HANMEHOBAHHH 3arpsA3HAIONMX aTMOC(epy BelecTB 3a CYeT
ABIMOBBIX TPy KOTEABHOI OT BOAOTPEIHBIX 1 IIAPOBBIX KOTAOB,
PabOTaIOMIUX Ha IPHPOAHOM ra3e, ABIDKEHISI aBTOTPAHCIIOPTa,
II0A3€MHOT'O XPaHHAMIIIA AU3EABHOTO TOIIAMBA (NOZ, NO, CO,
H,S, yraeBopopoast mpeaeastsie C,,—Cig, caxa, OeH31H HePTs-
so#t). K Bemecrsam, ornocsmumcs k I i IT kaaccam omacrocTH
10 $aKTOPy BO3ACHCTBHUS Ha 3A0POBbe YeAOBEKa, OTHOCITCA
XPOM IIeCTHBaACHTHbIH, GeH3(a) mupeH, 6eH30A, cepHAS KUCAO-
Ta, MapraHell X ero COeAUHEHHs, QTOPHUCTHIA BOAOPOA, PEHOA.

ITpu aTOM 4acTb AOKa3aTEAbLHON IPOEKTHOH AOKyMeHTa-
nun obecriedenns 100% YMCTOTHL M Ka4€CTBA BBITYCKAEMOI
IPOAYKIHH (AeKapCTBEHHOTO MpenaparTa, IPOAYKTOB ITUTAHF)
IPOU3BEACHHOTO Ha TePPUTOPHH IIOCTOSIHHO HAXOASIIENCs B
arMocdepe HEeBBICOKOTO TeXHOTEHHOTO 3arpsI3HEHH BO3AYII-
HOM CpPeADI IIPH KATETOPUYHOCTH COOAIOACHUS IIOAOXKEHHS 1.
5.2 HOPMaTHBHOTO AOKyMeHTa [S] Hy’KAAQAach B CyIleCTBeH-
HOI AOpaboTKe, B IpoLiecce KOTOPOU GBIAO [OKA3AHO, YTO
TOABKO apryMeHTHPOBAHHOE H3AOXKEHHE Ha COBPeMEeHHOM
YPOBHe KOMITAGKCHOTO pellleHNs TAABHOM 3aAa4H — AOCTIDKe-
HMe MAaKCHMAaAbHO! M3OASIIMH OCHOBHBIX ITPOU3BOACTBEHHBIX
HOMeIeHHH, HeIOCPEACTBEHHO 30HbI CYIeCTBOBAHUS TeXHO-
AOTHMYECKHUX OIIePaliiil OT MPSAMOTO KOHTAKTA C BHEIIHe BO3-
AYIIHOM CpeAOi B IPEACTABACHHBIX HA COTAACOBAHHE IPOEKT-
HBIX MaTepHaAaX MOXET 00beKTHBHO IOAOKUTEABHO [IOBAMSATD
Ha IPUHMMaeMble OpPraHaMU CAHUTAPHOTO HAA30Pa pelleHus.

B cymecTBeHHO AOPabOTAHHON PEAAKLHH [I0 00OUM IIPO-
eKTaM O0IIuUil [lepeYeHb PasHOMAAHOBBIX MEPOIPHUSATHIL 110
00ecIeYeH IO HAAeXKHOM 3alfUTHI IPOU3BOAUMBIX IIPOAYKTOB
PapMareBTHYECKON U MHINEBOH IPOMBIIACHHOCTH MOCAe-
AOBATEABHO HA BCEX CTAAMSAX TeXHOAOTHYECKOTO IpOIlecca, B
IIPOUBBOACTBEHHBIX 30HAX OT BHEIIHero (M COOCTBEHHO CO3-
AABAEMOr0) HeraTMBHOIO BO3ACHCTBHSA C UeTKMM OIMCAHHEM
HUX I1eAeCO00OPa3HOCTU BKAIOYAET:

+ B TexHOAOTHYECKHMX AMHHAX OCHOBHBIX POU3BOACTB —
TPaHCIOPTHUPOBAHKE CBHIPbs, BCTIOMOTATEABHBIX MATEPHUAAOB,
HIOAYTIPOAYKTOB M IIp. B FepMEeTHYHBIX KOHTeHHepax; aBTOMATH-
3aLHs IPOLIECCOB UX [IPUEMA, XPAaHEHHs U IIOAAYH B pabodyro
30HY, THEBMOAOCTABKA CBIPbSI X HEKOTOPBIX IIPOMEXXYTOUHBIX
IPOAYKTOB ¢ obecIedeHreM BbICOKOI$PEKTHBHON OYUCT-
KOH 3aITbIAGHHOTO BO3AyXa — A0 98% B pyKaBHBIX QHUABTPAX,
yCTaHAaBAMBAaeMbIX B IIHeBMOCeTAX. Bce oneparuu 3arpysku u
BBITPY3KH BEAYTCS IIPU paboTe MECTHBIX OTCOCOB. AASL COKpa-
IeHKS BHIACACHHS IIAPOB B IIPOM3BOACTBE OPraHMYECKHX pac-
TBOPHTEAEH HCIIOAB3YIOTCS OOpaTHbIE XOAOAMABHUKH, HU3KO-
TeMIIepaTypHble BAKYYMHbIE AOBYIIKH, POTOPHBIN MCIIAPUTEAD
Buchi R-220SE.

+ B ycraHOBKAaX IPUTOYHBIX BEHTUASAIIMOHHBIX CUCTEM,
00CAYXKUBAOIUX TaK HAa3bIBaeMble «YHCThIe>» 30HBI, LIPEA-
YCMOTpeHa cOpOLHOHHAs OYHCTKA IPUTOYHOTO BO3AYXA B
KapMaHHBIX ¢uabTpax kaacca G4, FS u G4F7 c appexTus-
HOCTbIO yAaBAuBaHUA 80-90%, coBpeMeHHBIMH CHCTEMaMH
¢uasTpanun — HEPA H13, H14 u ULPA, U1S, 116, 117
€O cTeneHpo ounucTKe 99,95-99,99% u cozparue He60ALIOTO
M36bITOYHOTO AaBAeHHS (TIOATIOPa BO3AYX2).

Bs160p0oYHO IpH 00BEKTHBHO YCTaHOBAEHHOM LIEA€CO0-
OpasHOCTH MOABEPraeTCs OYHCTKE K YAAASEMBII BO3AYX M3
HEKOTOPBIX pabodrX IOMeIeHH .

+ ITAaHIPOBOYHO-OpraHU3AIMOHHbIE Mephl IPEAOTBpaIIe-
HUS BepOSTHOCTH IepeKpeCTHOH KOHTAMMHALIU AOCTUTAIOTCS
pa3beANHEHHOM KOMIIOHOBKOM PacIiOAOXKeHHU S BEeHTHASLIHOH-
HBIX BO3AYXOBOAOB, M30AHPOBAHHOCTHIO IIPOM3BOACTBEHHBIX
[IOMeIeH I, OpraHU3aluell TAMOYPHO-IIAIO30BOM CHCTEMBI
COODIIeHNs C aBTOMATHIECKUM OTKPbIBAHHEM U 3aKPBIBAHHU-
eM ABepeil U COOTBETCTBYIOIEl 9KUIMPOBKOK paboTaromero
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IIepPCOHAAQ, IIPOBEACHHEM NIAAHOBOI CAHUTAPHOM 00paboTKOM
U AesuH(eKIHelt 0600PYAOBAHKS U AIIAPATYPbl, BHEAPEHHeM
Ha npeanpuaTuu cucteMsl kavectsa ICO 9001-1400 u np.

« Co3paHMe CeTH HHCTPYMEHTAABHOTO IIOCTOSHHOTO H3Me-
PpeHNsI KOHIJEHTPALHI BPeAHBIX BEIIeCTB, COAPYKAIIUXCS B BO3-
AyXe Ka>KAOTO IPOM3BOACTBEHHOTO IIOMEIjeHH:s, C TIOMOIIBIO
CTAI[IOHAPHBIX T'A30AHAAN3ATOPOB HeIIPEPHIBHOM PErHCTPALIHi
tuma «KOAMOH-1B-03C», «<3CCA>» u Ap., pe3yAbTaTbI
KOTODBIX OYAYT OIIePAaTHBHO, 00EKTUBHO XAPAKTEPHU30BATD pe-
AABHOE CAaHMTAPHOE COCTOSIHHE BO3AYXa PabOUero moMeIreHus
B IITATHOM PeXMMe IPOU3BOACTBEHHOTO MPOLECCa.

CoraacoBaHHAsE COOTBETCTBYIOMUMY PerHOHAABHBIME
cayxbamu Pocorpebrapzopa PO mpoexrras pookyMmeHTALMs
yoKe peaAn3yeTCst HOBBIM CTPOMTEABCTBOM M PEKOHCTPYKIHest
9TUX IPOM3BOACTB.

3akarouenne. Credyem cuumanv 6e3ycA06HO 8aHCHbIM NPU-
namoe ITocmarosaenue ITpasumervcmea Poccuiickoti Qedepayuu
om 03.03.2018 2. Ne222 «O6 ymeepsdenuu npasus ycmarnos-
ACHUS CAHUMAPHO-3AUUMHBIX 30H U UCHOAb30BAHUS 3EMEALHBLX
YHACMK08, PACHOAOHCEHHDIX 6 2PAHUYAX CAHUMAPHO-3AUUMHBIX
3on>» [11], 6 n. 5.6 komopozo 6 yerom nodmeepcoeHo norosxenue
0 HedonyuyeHuu pazmeujerus 006eKmos ds Npoussoodcmea u xpa-
HeHUS AEKAPCMBEHHDIX CPedCms, nPpodyKImMos NUmanus, Onmosblx
cKAA008 NPOO0BOALCIBEHHO20 CbIPbSl, KOMNAEKCO8 8000NPOBOOHbIX
COOPYIHCEHUL U NP, 8 PACCMOTMPEHHBIX CAONUBLUUXCS MeEPPUMOpPU-
AABHBIX CUMYAYUIKX C BKAIOHEHUEM OONOAHEHUS — <eCAU XUMU-
ueckoe, gpuauteckoe (uru) 6uosozuseckoe 603desicmeue 06sexma,
8 OMHOWEHUU KOMOPO2O YCMAHOBAEHA CAHUMAPHO-3AUUMHAS
30Ha, npusedem K HAPYULEHUI0 KA4eCmaa U 6e30naAcHOCMY MAKUX
cpedcme, coipbs, 6006t U NPOOYKYUL 6 COOMBEMCMBUL C YCHIAHOB-
ACHHBIMU K HUM MPEOOBAHUIMU>.
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Cepuxos B.B., IOmxosa O.1., Kanyctuna A.B., Kaannnna C.A., Onmann X.T.

KoppexnnoHHO-BOCCTaHOBHTEAbHbIE CPEACTBA NOBBIMIEHHS POPeCCHOHAAPHOH HAAEKHOCTH H
NPO(PHAAKTHKH NepeHanpsDKeHns PaboTHHKOB

OI'bBHY «Hayuno-uccaepA0BaTeAbCKHI HHCTHTYT MEAMIIMHBI TpyAa UMeHH akapemuka H.O. Miameposax, np-t Byaennoro, 31, Mocksa,
Poccns, 105275

IToBblmenne Ipo$ecCHOHAABHON HAAKHOCTHU U Pa3paboTKa CPEACTB IPOPHAAKTUKY [IepeHANIPSDKEHIS PaOOTHUKOB HEPBHO-
HAIPSDKEHHOTO TPYAQ, BKAIOYAsI MAIIMHUCTOB AOKOMOTHBOB, SIBASIETCSI BAXKHOM IPOOAEMOIt GU3HOAOTHH TPYAQ.

Ha ocHOBe KOMITAEKCHBIX IICHXO(HU3HOAOTHIECKIX UCCAEAOBAHHI 000CHOBAHbI MEPHI KOPPEKIIHOHHO-BOCCTAHOBHTEABHOTO
XapaKTepa AAS [OBBILIEHIS HAAEKHOCTH pabOTHUKOB YMCTBEHHO-HAMPSDKEHHOTO TPYAQ B 3aBHCHMOCTHU OT CTEIIEHH BPEAHO-
cTH GaKTOPOB TPYAOBOTO IIPOLECCa.

McroAb30BaH KOMITAEKC IICHXO0(QUIHOAOTUYECKUX METOAOB HCCACAOBAHNUS, BKAIOYAIOIHI IpodeccHorpadmyeckuit aHa-
AH3 TPyAOBOIL AesiTeabHOCTH. DU3HOAOTHYECKIE HCCACAOBAHHUS QYHKIHOHAABHOTO HANPSDKEHUSI OPraHM3Ma BKAIOYAIOT
OLIeHKY XapaKTePHCTUK COCTOSHHS LIeHTPAABHON HEPBHOM U CePAEIHO-COCYAUCTON crucTeM. CyObeKTHBHAS OLieHKa CO-
CTOSIHUS U CHABI MOTHBA POBOAMAACH 10 TecTy «CaMouyBCTBHUE, aKTHBHOCTD, HacTpoenue» (CAH). O6bexramu uc-
CAEAOBAHHI CAY>XMAU PAOOTHUKU PA3AMYHBIX IPOPeCCHOHAABHBIX IPYIIL BbigeAeHBI 3 rpyIIIIBl pabOTHUKOB AOKOMOTHB-
HBIX OpHrap: «HEHaAeXHbIE>», «YCAOBHO HaAEXKHbIE», «HaAeXHbIe». BospacTHoit cocTaB obcaepyeMsix aun — 30-50
AeT, craxx — 5-15 aer (Bcero o6caepoBano okoao SO0 yeroBek). IToAyueHHBIe pe3yAbTaThl 0OPAOATHIBAAMCH METOAAMH
BApUAIIMOHHON CTATHCTUKH.

IpeAcTaBAEHBI pe3yAbTaTHI IPOBEPKH 3PPEKTUBHOCTH KOMIIAEKCA TICHXOAOTO-TIEAATOTHYIECKUX U IICHXOTePareBTHIeCKUX
CPeACTB IIOBBIIIEHHS HAASKHOCTH PabOTHUKOB AOKOMOTUBHBIX Opuras. AAst IPOPUAAKTHKY TIepeHANPSDKEHHS IPEAAOSKEHBI
H alpoOUPOBAHbI PA3AUYHbIE PEXXUMBI TPYAA M OTABIXA M CPEACTBA KOPPEKIHH (YHKIIMOHAABHOIO COCTOSIHIS PabOTHHKOB
HepPBHO-IMOILIMOHAABHOTO YMCTBEHHOTO TPYAQ.

ITpoBepeHO u3ydeHHe 9PPEKTHBHOCTH KOPPEKIOHHO-BOCCTAHOBUTEABHBIX CPEACTB TIOBBIIIEHHS HAASKHOCTH PabOTHHKOB
JKEAe3HOAOPOXKHOTO TPAHCIIOPTA, UTO IIO3BOAMAO AOCTHYDb YAYUIIEHHS [OKa3aTeAel QpYHKIMOHAABHON, ANHOCTHOM U IPO-
(peccHOHAABHON HAAEKHOCTH pabOTHIKOB AOKOMOTHUBHBIX OPHIaA.

Pa3paboTaHHbIe MEPOIPUATS, HAIPABACHHBIE HA IIPEAYIIPEXACHIE Pa3BUTHS [IepeHAPSDKEHNUS Y paOOTHIKOB HEPBHO-9MO-
LIMOHAABHOTO YMCTBEHHOTO TPYAQ CYIIECTBEHHO [OHIKAIOT «(PU3MOAOTHIECKYI0 CTOUMOCTb>» paboThl, KOTOPast IPOSIBASIET-
Cs1 OTCYTCTBHEM HAPACTAHUS CTEIleHN HAIPSDKEHIS CHCTEM OPTaHM3Ma M 60Aee IO3AHUM Pa3BUTHEM COCTOSHHS YTOMAEHHS.
KaroueBbie cA0Ba: koppexyus; HAOEHKHOCHIb; NPOPUAGKMUKA; NePeHANPSHeHUE; HEPBHO-OMOYUOHAAbHYITL Py
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Vasiliy V. Serikov, Olga I. Yushkova, Angelina V. Kapustina, Svetlana A. Kalinina, Khristina T. Oniani

Corll;ective and restorative means to improve job performance and prevention of over-voltage
workers

Izmerov Research Institute of Occupational Health, 31, Budennogo Ave, Moscow, Russia, 105275

Improvement of professional reliability and development of means of prevention of overstrain of workers of nervous and
stressful work, including locomotive drivers, is an important problem of physiology of work.

On the basis of complex researches of reasonable measures of corrective and restorative nature to improve the reliability of
knowledge workers is hard work depending on the degree of hazard factors of the labor process.

A complex of psychophysiological research methods was used, including a professional graphic analysis of labour activities.
Physiological studies of the functional stress of the body include an assessment of the characteristics of the Central ner-
vous and cardiovascular systems. Subjective assessment of the state and strength of the motive was carried out on the test
«Health, activity, mood» (SAN). The objects of research were employees of various professional groups. 3 groups of work-
ers of locomotive crews are allocated: «unreliable», «conditionally reliable>», «reliable>. The age structure of the examined
persons is 3050 years, the experience is 515 years (about S00 people were examined in total). The results were processed
by methods of variation statistics.
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Brief report

The results of testing the effectiveness of the complex of psychological, pedagogical and psychotherapeutic tools to improve
the reliability of employees of locomotive crews are presented. For the prevention of overstrain, various modes of work and
rest and means of correction of the functional state of workers of neuro-emotional mental work are proposed and tested.
The study of the effectiveness of corrective-restorative means of improving the reliability of railway workers, which allowed to
achieve improvements in the performance of functional, personal and professional reliability of workers of locomotive crews.
The developed measures aimed at preventing the development of overstrain in employees of neuro-emotional mental work
significantly reduce the «physiological cost» of work, which is manifested by the lack of increase in the degree of tension of
the body systems and the later development of fatigue.
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W3zyuenne nmpodeccHOHAABHON HAASXKHOCTH U pa3paboTKa
CPEACTB ee MOBBIIIEHHS AASL COXPAHEHHUS IIPOPeCCHOHAABHOTO
3AOPOBbS U ObecredeHus 9P PeKTHUBHOCTH AESTEABHOCTHU pa-
OOTHHKOB HEepBHO-HAIIPSDKEHHOI'O TPYAQ — BAXKHasI IpobHaeMa
¢usnonroruu Tpyaa. IIpu aToM HapeKHOCTD paccMaTpUBaeTCs
He TOABKO KaK CBOVICTBO AK00O¥ XHUBOI CAMOPEryAHpPYIOLIeHCst
CHCTEMBI, OIIOCpeAYIolliee ee YCTOMYUBOCTD K YCAOBHSIM BHEII-
Hell CpeAbl, HO U KaK AUHAMIYeCKoe 0Opa30BaHIe, KaK Pe3yAb-
TaT B3aMMOAEHICTBHUS B CUCTEMe «4eAOBeK — cpepa> [1,2].

AAst pa3paboTKu KOMITAEKCA KOPPEKIOHHO-BOCCTAHOBY-
TEABHBIX CPEACTB [OBBIIIEHHUS HAAEKHOCTH L[eAeCO0OpasHO
0603Ha4UTD ee GYHKIMOHAAbHDIE YPOBHH (IICHXOAOTHYECKHI 1
dUBHOAOTHUECKHIT), HEOOXOAUMO HCTIOAB3OBATD IOAOXKEHHUE O
CyIeCTBOBAHHMH B3aHMOCBSI3U ITIOKa3aTeAeH QYHKIIMOHAABHOTO
COCTOSHIISI, AMYHOCTHBIX 0COOEHHOCTe! U paKTOPOB HEPBHO-
9MOLMOHAABHOH HAIPSDKEHHOCTH TPYAQ (HT) [3,4].

UpesmepHble HepBHO-OMOILMOHAAbHbIE HATPY3KU M CMEH-
HBIA PEXUM PabOTBI, IIPU KOTOPHIX BBIIIOAHEHHE CAYXKeOHBIX
3aAQY CBSI3aHO C OTBETCTBEHHOCTBIO 32 KU3HD APYTHX AIOACH H
C PUCKOM AASL COOCTBEHHOM XXH3HH, 2 TAKKE BBIPAKEHHBIE CeH-
COpHbIE U HHTEAAEKTYaAbHbIE HATPY3KH, pab0Ta B COCTOSHUN
AedurinTa BpeMeHH, He0OXOANMOCTb BOCIIPHSTHS U 00paboTku
60ABIIOro 0ObeMa HHPOPMALHH XaPAKTEPHBI AASI pPAOOTHUKOB
AOKOMOTHUBHBIX OPHTap KeAe3HOAOPOXXKHOTO TPAHCIOPTA.

ITo MHeHMIO HCCAepOBaTeACH, OAHUMHU U3 LI€HTPAABHBIX
KOMITOHEHTOB IIpO$eCCHOHAAPHON HAAEKHOCTH OIepPaTOpOB
SIBASIFOTCSL COCTOSIHHE OCO3HAHHOCTH, OTBETCTBEHHOCTH, yBe-
PEHHOCTb B CBOMX CHAAX, MOTHUBAIIHA AOCTIDKEHUS, HABBIKU
camoperyasnun. I10aToMy 0co3HaHHAs caMOpPeryAsilus CTa-
HOBHTCSI CPEACTBOM YIIPaBA€HHSA QYHKIIHOHAABHBIMH COCTO-
sauamu [4,5].

HccaepoBaHMSIMEU IOKA32HO, YTO AAUTEABHOE BO3AEHCTBHE
TPYAOBBIX PAKTOPOB, 00YCAOBAMBAIOIIUX HAPSDKEHHOCTD
TPYAOBOTO IIPOIIeCCa, BhI3bIBAET GOPMUPOBAHIE HEOAATOIPU-
SATHBIX QYHKIIMOHAABHBIX COCTOSHHH, TAKUX KaK IIEPEeyTOMAe-
HHe U [IepeHalpsDKeHNe, KOTOPble MOTYT SBAATbCS GaKTOpaMu
PHCKa pa3BUTHSA TATOAOTHMYECKHMX HapylleHUN [6-8,9-11].

Ileasto paboTsl SIBUAOCH 00OCHOBaHME Ha OCHOBE KOM-
IIAEKCHBIX TICUXO(PU3HOAOTHIECKUX HCCACAOBAHUH MepHI KOp-
PEKIMOHHO-BOCCTAHOBUTEABHOTO XapaKTepa AAS IOBBIIIEHHU
HAAEXKHOCTH PabOTHHKOB YMCTBEHHO-HAIPSDKEHHOTO TPyAQ
B 3aBUCHMOCTH OT CTEIIeHH BPEAHOCTH QaKTOPOB TPYAOBOTO
IpoILiecca AAS IPEAYIIPEXACHUS Pa3BUTH [epeHANPSDKEHNS 1
IPOU3BOACTBEHHO-00YCAOBAEHHON ITATOAOTHU.

AAsi pellleHNs HOCTaBACHHBIX 3aAQ4 HCIIOAB30BAaH KOMITAEKC
ICUXOPH3MOAOTHIECKIX METOAOB MCCAEAOBAHMS, BKAIOYAIO-
INVH QaHAAM3 TPYAOBOH AESATEABHOCTH U PH3MOAOTHIECKYIO
OLieHKY QYHKLMOHAABHOTO cocTosHus [12].

Ha ocHoBe aHaAn3a $paxTOpOB, BAMSIONIUX HA U3MEHEHHUS
YPOBHSI IIPOeCCHOHAABHON HAAEKHOCTH MAIIMHUCTOB JXeAe3-
HOAOPOXXHOTO TPAHCIIOPTA, ONIPEACACH CACAYIOIIHI AATOPUTM
KOMITAEKCHOTO KOPPEKIIMOHHOTO BO3AHCTBHS: 1) BKAIOUeHHUe
9AEMEHTOB TICHXOAOTHYECKOH IOATOTOBKH B 06yueHwue; 2) KOp-
PEKIIMIO TICHXO3MOIMOHAABHOTO COCTOSHUS; 3) $OPMHpOBa-
HIe TOAO)KUTEABHOM MOTHBAIIUK HA KayeCTBEHHOE BBITOAHE-
HHe PoecCHOHAAbHBIX 06s3aHHOCTell; 4) popmupoBaHHe
[O3UTHBHOTO CEHCOPHOIrO 00pa3a mpodeCcCHOHAABHOMN Aesl-
TEABHOCTH; S) BOCCTAHOBAGHHUE QYHKITMOHAABHOTO COCTOSHHUS
OpraHU3Ma METOAAMH, BKAIOYAIOIIMMY OITHMHU3ALMIO TPYAQ U
O3AOPOBHUTEABHbIE CPEACTBA.

HccaepoBanue npoBepku 3¢ PpeKTUBHOCTH KOMIIAEKCA
KOPPEKIHOHHO-BOCCTAaHOBUTEABHBIX CPEACTB ITOBbBIIIEHUS
HAAEKHOCTH PabOTHIKOB AOKOMOTHBHBIX OpHras ocyliect-
BASIAOCH B YCAOBHUSX 9KCIepuMeHTa. [1o pe3yabTaTam mpose-
AEHHOTO MICCAEAOBAHUS THIIOB HAAEKHOCTH OBIAU BbIAEAEHDI
3 TPYIIIbI MAIIMHUCTOB C PAa3HOM CTeIIeHbI0 MPOPeCCHOHAAD-
HOI HapeXXHOCTH: 31% paboTHUKOB AOKOMOTHBHBIX Opurap
ObIAU OTHECEHBI K 2pynne «<HeradexHvie>, S1,6% BbIOOpK —
«ycA08HO HadexcHvie> 1 17,4% pabOTHUKOB AOKOMOTHBHbIX
Opurap — «HadexcHvies .

AAst cpaBHeHUS 9)PEeKTUBHOCTH Mep BO3AEHCTBUS OBIAU
c$OpMHpPOBAHBL IPYIIIBI paOOTHIUKOB AOKOMOTUBHBIX OpH-
rap (9KCIiepUMeHTaAbHAs M KOHTPOABHAS) C Y4ETOM CTeNeHH
HAAEXHOCTH, YPaBHEHHbIE IO COCTaBY (71—72 pa60THHKa B
KQXAOM IPYIIIe OTHOCHAKCH K YCAOBHO HAAEXHBIM, 43 ObiAn
HeHaAeXHbIMHU). PaspaboTan 1 ampo6upoBaH TpexmecSIHbIi
KOMITAEKC CPEACTB MOBBIIIEHUS HAASKHOCTH (AAUTEABHOCTBHIO
1-2 4aca, c YacTOTOM OAMH Pa3 B HeAeAIO) , BKAIOYQIOIITIH AeK-
LIMH, KOHCYABTAIIUH, HHAUBUAYAAbHBbIE H IPYIIIOBbIE TPEHHHIU.
DyHKIOHAABHAS HAAEKHOCTD OIPEAEASAACD IO TTIOKA3aTEASIM
enTpaabHoit HepBHO# cucremsl (LIHC) obmenpunarsiMu
METOAAMU UCCAEAOBAHUI, ANYHOCTHASI — C ITOMOIIbIO TeCTa
KarTeaaa, onpocHuka Avpu, FOTOBHOCTH K 9KCTPEHHOMY Aeli-
creumo (T2A) [13].

Qusnonroruueckrie HCCAEAOBAHUSA QYHKIMOHAABHOIO Ha-
IPSDKEHUSI OPraHU3Ma OBIAU HAIIPaBAEHbI HA OLIEHKY XapaKTe-
puctuk cocrosiHus LTHC u cepaedHO-COCYAUCTON CHCTeMbI
(CCC). CybpexTnBHas OLjeHKA COCTOSHHS U CHABI MOTUBA
IPOBOAHAACH IO TecTy «(CaMOYyBCTBUE, AKTUBHOCTD, HACTPOe-
nue» (CAH). AA IPOUAAKTHKY NepeHAIpSIKeH S IPOBeAe-
Ha anpobaLyst pa3ANYHBIX IPOPUAAKTUIECKUX MEPOIIPHSTHI,
BKAIOUAIOIIHX OTITUMU3ALIUIO TPYAA (PESKMM TPYAA U OTABIXA) U
O3AOPOBHUTEABHbIE CPEACTBA IO KOPPeKUUU GYHKIIUOHAABHO-
ro cocrosiHus (usnyeckue ynpaxuenus, ayrorpenunr (AT)
B koamuectse 5, 10 ceancos). O6beKTaMu HCCAEAOBAHMIT CAY-
JKUAY PAOOTHHKH PAa3AMYHBIX IPOQEeCCHOHAABHBIX IpyIIL Boa-
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PacTHOM cocTas o6caepyemsix aury — 30-50 aer, crax 5-15
et (Bcero o6caep0BaHo 0koA0 SO0 gerOBek).

IToAyueHHBIe pe3yAbTaTH 0OpabaTHIBAANCH METOAAMH Ba-
PHAITMOHHOMN CTAaTHCTUKHY C MCIIOAb30BaHMEM KpuTepus Man-
Ha-YuTHH, HemapaMeTpudeckoro T-kpurepus BuaxoxcoHa,
KpuTepus «t» CTbIOAGHTA IIPH YCAOBUM 95% AOCTOBEpHOCTH
PA3AMYMI CPEAHUX BEAUYUH, AMCTIEpCHOHHOTO aHAAM3A.

Ha ocHoBaHMH n3y4yeHHS XapakTepa NpodeccHOHAABHOM
AESTEABHOCTH PabOTHHKOB YMCTBEHHOIO TPYAQ, PeTPOCIIEK-
THUBHOTO aHaAu3a ¢ yueroM P 2.2.2006-05 6s1au chopmupo-
BaHbI IPOPeCCHOHAABHbIE TPYIIIDI B 3aBUCUMOCTH OT CTeIleHH
BPEAHOCTH U OIIACHOCTH ITOKa3aTeAel HalpssKeHHOCTH TPYAO-
soro npotecca (HT). IIpu aToM K Han6oAee BBICOKOI cTerneHu
HT (3 kaacc 3 crenenu) 6bIAM OTHeCeHbI pabOTHHKI AOKOMO-
THBHBIX GPHTaA XeAe3HOAOPOKHOTO TPAHCTIOPTa (MAIIMHHCTL,
ITOMOIHUKU MaIIII/IHI/ICTOBf.

ITo AQaHHBIM QaHKETHOTO OIPOCA OL€HMBAAACH YACTOTA
[CHXOCOLMAABHBIX $AKTOPOB, OOYCAOBAMBAIONIUX CTPECC HA
pabore. HabAI0A2A0CH € yBeAMYeHHEM CTeIleHH HalpsDKeH-
HOCTH TPYAQ HapacTaHHe MPOIIEHTA AHUII, IPEADIBASIONINX
xKaA00bI Ha pabounit crpecc. CTpeccoBble CUTYalUy BO3HU-
KaAM eXXeHEeAEABHO, HECKOABKO Pa3 B HepeAlo B 28,6% y TpeHe-
pos-nieaaroros kaacc (3.1), B 38,4% — y ropHBIX HHKeHepOB
(kaacc 3.2), B 56,2% caydaeB — y MHKeHePHO-TeXHHYECKHX
paborruxos (kaacc 3.3), To ecTh HAMGOABIIAS YACTOTA PA3BH-
THSI CTPECCOBBIX CHTYALIUI COOTBETCTBOBAAA HOAEe BHICOKOMY
KAACCY BPEAHOCTH, OIPEACASEMOMY II0 ITOKA3aTeAsIM Hamps-
JKEHHOCTH TPYAQ.

HccaepoBaHre 0cobeHHOCTEN $yHKIOHAABHOTO COCTOS-
HUS AMI] C Pa3AMYHBIM YPOBHEM ITPOU3BOACTBEHHON HATPY3KH
II03BOAMAO BBIABUTD CHIDKEHHE YPOBHS aKTUBHOCTH PUIHOAO-
TUYeCKUX QYHKIMH B NPeAeAaX AOIYCTHMBIX BEAUYMH Y AHI]
2-ro kaacca (B gmamasone ot 1,0 a0 10,8%) [14].

dusnonorugecke 0cobeHHOCTH POpMUPOBAHUSL PYHK-
IJMOHAABHOTO COCTOSHHUS IIPU YMCTBEHHOM TPYA€ 3aBUCAT OT
XapakTepa BeAYIIHX HepBHO-IMOIMOHAABHBIX HArPYy30K, CO-
CTaBASIIONIUX MOHATHE «HAIPSKEHHOCTb TpyAa». IIpu Beay-
IIMX 3MOLIOHAABHBIX HArpy3Kax HaOAropaeTcst GopMUpOBaHHe
pabodero HanpsvKeHus 1-i MAM 2-1 CTAAUH U [IepeHATIPSDKeHNUS,
KOTOpBIe XapaKTePU3YIOTCS ONPeASACHHBIMY KOANYeCTBeHHBIMU
3HAYEHISAME MHTErPAAbHOM babHOM onerku: 0,38 6asra mpu
2-M porycTumMoM Kaacce, 0,46 6aara — mpu kaacce 3.1, u 0,59
u 0,64 62ara cOOTBETCTBeHHO Ty KAaccax 3.2; 3.3 [15].

IIpoBepeHHbIe ICHX0PHU3MOAOTHIECKHIE HCCACAOBAHMS
[I03BOAMAM YCTaHOBHTb, YTO ¥ paOOTHUKOB HEPBHO-HAIPS-

MM PT. CT.

0 \\ .
-1
5 N

1 ceanc 2 ceanc 3 ceanc 1 ceanc 2 ceanc 3 ceanc

a)

KEHHOTO TPYAd C BBIPA)K@HHBIM KOMIIOHEHTOM MEeXAHY-
HOCTHOTO 06menus (MPOKypopbL, PabOTHUKH ObecredeHus
IPaBONOPSIAKA, IPENOAABATEAN PA3ANIHOTO MPOGUAS) B
HaIpsDKeHHbIe IIePHOABI PAGOTH OTMEYAANCH HAPYIIEHHUS
PeryASIU CepAeYHOIl AesiTeAbHOCTH (CMelleHne HHTEpBa-
A2 S — T HuKe U30AUHHH, paciienseHne 3ybua T, mossae-
HHeE JKeAYAOUKOBBIX 3KCTPACHCTOA IOCAE ABYX HOPMAAbHBIX
nukaos). [lcuxoaorudeckue HCCAeAOBaHUS B Ipodeccuo-
HAABHBIX IPYIIIAX C BBHICOKOM HepBHO-IMOIMOHAABHOM Ha-
HPSOKEHHOCTBIO TPYAQ BBIABUAM TIOBbIIIEHNE AUYHOCTHOM M
CHTYaTHBHOM TPeBOXHOCTH. Takum 06pasoM, HepBHO-IICH-
XHYeCKOe IIepeHaNpsDKeHne IpeAoIpeaesdeT GopMuposaHue
HeBPOTHYECKUX PACCTPOMHCTB, THIIEPTOHMIECKON OOAe3HH,
HIIeMUYeCKOi 6OAe3HHU cepAla

Y paboTHHKOB THIIA «HEHAAEXKHbIe» CPAaBHUTEAbHBIH
AHAAM3 PE3YABTATOB AO M ITOCAE IIPOBEASHHS KOMIIAEKCA KOp-
PEKIIMOHHO-BOCCTAHOBUTEABHBIX CPEACTB IO IOKA3aTeASM
QYHKITMOHAADHON ¥ AMYHOCTHOM HAAEKHOCTH BBIABMA Y pa-
60THUKOB cAabble caBurH (1o Kpurepuio Brakokcona n Man-
Ha-YuTHY Ha yposHe p<0,05).

Y pabOTHHKOB AOKOMOTHUBHBIX OPHIaj THIIA «yCAOBHO
HaAEXHbIe>» IOCAe MPOBEASHHS KOPPeKIHOHHBIX MePOIIpH-
ATHH YCTaHOBAGHBI AOCTOBEpPHBIE PA3AMYMSA II0 CPABHEHMIO C
donom (o kpurepuo BuakokcoHa) B okasaTeAsx GyHKIHO-
HAABHOH HapexXHOCTH. IIpH 3TOM yAy4ImArOTCA MOKa3aTeAM
QYHKIIMOHAABHOTO COCTOSIHHSA: BO3PACTAeT CKOPOCTb CAOX-
HOM U MPOCTOH 3pUTEAbHO-MOTOPHOM PeaKI[uH, peaKIjuy Ha
ABIDKYIGHIICS 06beKT (IIOCPeACTBOM CHIDKEHHS KOAMYECTBa
OmMOOYHBIX ACHCTBHIT), OTMEYAeTCs yAyYIeH e HACTPOeHH,
CaMOYyBCTBHA.

AHaAM3 pe3yAbTaTOB AMYHOCTHOM HAAEKHOCTH BBIABHA,
4TO MOCAE TIPOBEACHHS KOPPEKIMOHHBIX CPEACTB Y paboTHH-
KOB AOKOMOTHBHbIX OPHIa 9KCIIePUMEHTAABHOM TPYIIIbI THIIA
«YCAOBHO HaA@XKHBIe>» CYIeCTBEHHO MOBBIIAIOTCS ITOKA3a-
TeAU 3MOLMOHAABHOMN YCTOMYHBOCTH, CTPeCC-yCTOMIMBOCTH,
FOTOBHOCTH K 9KCTPEHHOMY AeHCTBHIO.

YcTanoBAGHO Takke, YTO B NPOQHAE AMYHOCTH, IOAYIEH-
HOM Ha OCHOBe MeToAHKM KaTTeara, y paboTHUKOB AOKOMO-
THBHBIX OpHrap THIIA «YCAOBHO HAaAEXHBIE> IIOCAE IPOBe-
A€HHS KOPPEeKLIMOHHBIX CPEACTB, OTMedatoTcsi: 1) 6oabmas
BBIPaXKEHHOCTh KOMMYHHKATUBHBIX U PETyASTOPHbIX CBOHCTB;
2) HUBEAMPOBAHHe BBIPAXKEHHOCTH [IOAYMHAEMOTO THIIA OTHO-
IIeHNS K OKPY’KAIOWKM; 3) MOBbIIIEHHe [I0KasaTeAeil HHTep-
HAABHOCTH (YPOBHSA Cy6beKTUBHOTO KOHTPOAS) PabOTHHKOB
AOKOMOTHBHBIX 6prrap (0co6eHHO MoKasaTeaelt 06wmeit HHTEp-

MM PT. CT.
2

S A

S

1 ceanc 2 ceanc 3 ceanc 1 ceanc 2 ceanc 3 ceanc

b)

-12

Pucynok. smenenne Anacroandeckoro (a) u cucroandeckoro (b) aprepuasbHOTo AaBAeHHSA Y paGOTHHKOB POdeccHOHAABHBIX
rpynn c kaaccom HanpsixeHHocTH TpyAa 1(I) i 3.2 (II) B AnnaMuKe BospeiicTBHA S ceancos AT
Figure. Changes in diastolic (a) and systolic (b) blood pressure in employees of occupational groups with a class of labor intensity 1(I) and

3.2 (II) in the dynamics of exposure to $ sessions of autotraining
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HAABHOCTH M HHTEPHAABHOCTH B 00AACTH IIPOM3BOACTBEHHBIX
M MEXXAMYHOCTHBIX OTHOIICHHIT).

IToAyueHHBIE pe3yAbTaThI OLl€HKH 3HAYUMOCTH Pa3AUIUH
B [TOKA3aTeASX QYHKIJMOHAABHOM M AMYHOCTHON HAAEKHOCTH
CBHAETEABCTBYIOT O BBIPOXXEHHOM BAMSHHUM SKCIIEPUMEHTAAD-
HOTO BO3AEHCTBUA (KOMIAEKCA KOPPEKLMOHHO-BOCCTAHOBH-
TEABHBIX CPEACTB) Ha O6IIyI0 HAAEKHOCTD, IO AQHHBIM AMC-
IepCHOHHOrO aHaAmM3a. VIHBIMM CAOBaMH, IIOATBEPXKAAETCA
[PaBOMEPHOCTh IIPHHSTHS BHIABUHYTON paboueil THIIOTe3bl
00 3¢ PeKTUBHOCTH Pa3pabOTAHHBIX KOPPEKIINOHHBIX MEPO-
NPHUATHHA AASL TIOBBIIIEHHS AMYHOCTHON M QYHKITMOHAABHOM
HaAeXHOCTH PabOTHHKOB AOKOMOTHBHBIX OpHUra.

AHaAM3 QYHKITMOHAABHOTO COCTOSIHMA YeAOBEKa B IIPOH3-
BOACTBEHHBIX YCAOBHAX C Y4ETOM CTeIleHM HANpsKeHHOCTH
TpyAQ II03BOASIET 060CHOBATh AU (ePEeHIIPOBAHHBII ITOAXOA
ONTHMHM3AIIMHA TPYAA U KOPPEKIMH QYHKITMOHAABHOTO COCTO-
suus [16,17]. Ilcuxodusnosorndeckoe 060CHOBaHUE PaLjy-
OHAABHBIX PEXHMMOB TPYAQ M OTABIXA CBA3AHO C MCIIOAB30BA-
HHMeM NPHHLWIA «3aMKUThl BpeMeHeM» | 18]. AauTeabHOCTD
BOCCTAaHOBHTEABHOTO IIEPHOAA 3aBUCHUT B IIEPBYIO O4epeAb OT
CTelleHH HampsDKeHHOCTH TpyAa (2 kaacc — 10-20 mun.; 3
kaacc 1 cremens — 30 — 35; 3.2 — 45-60; 3.3-60-90) u
UX KOHKpeTHOe KOAMYECTBO IIepPepLIBOB B IEPBOH U BTOPOM
IIOAOBHHE pabo4ero AHS BO3PacTaeT [PU yBeAMYEHHH KAACCa
BpeaHocTH 110 tokasateasam HT: 2 xaacc — o1 2 p0 3; 3.1 —
2-4; 3.2-3-6; 3.3 — 4-6. Kpome Toro, peraaMeHTHpOBaHHbIE
HepepBIBbI IIPU PA3HOM BUAE TPYAA AOAKHBI HATIOAHATHCS Pas-
AVYHBIMY METOAAMHU KOPPEKIHH GYHKIMOHAABHOTO COCTOSHUS
(mcuxoxoppextueit, pUIMIECKUMHU YTIPAKHEHUSIMH AP. ).

ITpu Bo3AEHCTBIM Pa3AMYHBIX METOAOB KOPPEKLMH (yHKIH-
OHAABHOTO COCTOSIHHA yCTaHOBAeHO, uTo AT sBAsteTcs apexk-
THBHBIM METOAOM KOPPEKITUH COCTOSIHUS CePAEIHO-COCYAHCTOM
CHCTEMBI: Y BCeX MPOPECCHOHAABHBIX IPYIII, HE3aBUCHMO OT
YPOBHS HAIPSDKEHHOCTH TPYAR, HAOAIOAAAOCH CHIDKEHHE YPOBHS
CHCTOAMYECKOTO M AMACTOAMYECKOTO ApTEPUAABHOTO AABACHN,
T. €. IMeA MeCTO THIIOTeH3HBHbIt 3 PexT (pUCYHOK).

C 1eAbI0 CHHXKEHHS HEPBHO-IMOITMOHAALHOTO HAIps-
XKEHHUS ¥ NepeHanpsDKeHNA BO BpeMs peraaMeHTHPOBAHHBIX
HepepLIBOB M MUKPOIIAY3 IIPH 3aHATHAX BOCCTAHOBHUTEABHO-
HNPOPUAAKTUIECKON HALIPABACHHOCTH IIOCAE PAbOTHI LjeAeco-
00pa3sHO BBIOAHSTb KOMIIAEKCHI pUBHYECKHUX YIIPAKHEHHIL.
Kaxk 651A0 MOKa3aHO B 9KCIIEPUMEHTe ¥ PabOTHHKOB HEPBHO-
3MOIMOHAABHOTO YMCTBEHHOTO TPYAQ, CYMMapHOe BpeMs 3a
HeAEAI0 001Iell ABUTATEABHON aKTHBHOCTH AASL paOOTHHKOB
YMCTBEHHOTO TPYAA KAacca 3 AOAKHO COCTAaBAATH 8—9 yacos.

Orenxa 3¢ PeKTHBHOCTH IKCIEPUMEHTAABHOTO PeXUMa
II0Ka3aAa, YTO YBEAHYEHHE ABHTATEABHOH aKTHBHOCTH y pa-
OOTHHUKOB C HCIIOAb30BAHMEM PUTMHYECKOH MMHACTHKH U
03AOPOBHTEABHOTO 6era B COYeTaHUH C 00ILjepasBUBAIOIIUMU
YIPOKHEHUSIMU 06ecreqrnBaeT MOAAEPKAHNE AOCTATOYHOTO
YPOBHA QU3MUECKOH MOATOTOBAGHHOCTH U QYHKITMOHAABHO-
IO COCTOSHHUSA OPTaHM3MA. AAS KOMIIAEKCHOH IPOPHAAKTUKH
Ipo$eCCHOHAABHOM [IATOAOTHH, YKPEIIACHHUS 3A0POBbsI pabo-
TaIOIIUX IleAecoobpasHo co3panue L[eHTpOB BOCCTaHOBACHHUS
paborocnoco6uocru (LIBP).

Pe3yabTaThl CpaBHUTEABHOTO aHAAM3a MOKa3aTeAeH IIpo-
peccuOHaABHOM HAAEKHOCTH PAbOTHHKOB AOKOMOTHBHBIX
Oprra BBIIBUAY 3HAYHTEABHOE YMeHbIIEHIEe KOAHYECTBa OLIU-
60k (p<0,05) B MOE3AHOI ACSTEABHOCTH YCAOBHO HAAGXKHBIX
PabOTHHKOB, POLIEALINX KYPC KOPPEKIIHOHHO-BOCCTAHOBH-
TEABHBIX MeponpusaTuil. [Ipu aTOM CHHMXAAOCh KOAMYECTBO
He3HAYUTeABHBIX OIINOOK Ha 29%, CymecTBeHHbIX — Ha 15%,
omacHbIX — Ha 24%.

YcTaHOBAEHO, 4TO Y pabOTHHUKOB AOKOMOTUBHBIX OpHrap,
TPOLIEAITHX KYPC BOCCTAHOBUTEABHBIX (KOPPEKIIHOHHDIX) Me-

Brief report

PONIPUATHH, YMEHBIIMAOCH KOANIECTBO OTCTPAHEHMH Ha IIpeA-
PefiCOBBIX MEAMIIMHCKUX OCMOTpax Ha 8%.

BriBoabI:

1. Yemanoeaeno, 4mo nosviuienuie ncuxoA02u4eckotl Hadexro-
cmu pabomHuK08 AoKomomusHbx bpuzad obecneuusaem Gopmu-
posanue Heobx0UM020 KOMNAEKCA Pe2yASIMOPHDIX NCUXUMECKUX
peaKyuil AuMHoCML, adeKeamHblLx Mpebosanusm desmervHoCmu
8 mpydosvix ycaosusx. Komnaexcnoe npumenenue ncuxoxoppex-
yuu (ncuxor020-nedazozueckozo u NCUXOMepanesmuHeckozo
6030eiicmeuil) 10360AUuL0 00CMU4b NOBbLULERUS NOKAZAMeAEi]
PYHKYUOHAALHOT, AUHHOCIHOTL U HPOPECCUOHANLHOT HADENCHO-
Cu pabomHuKo8 AOKOMOMUBHbIX bpuzad.

2. Ilokasano, 4mo pabomHuky, omHeceHHble K MUny <Hend-
desncHble>, 0KA3AAUCH CAAOO BOCHPUUMHUBYL K 8030€TICINBUI0 KOM-
NAEKCA KOPPEKYUOHHO-80CCMAHOBUMEAbHDIX Meponpusmuil. Pa-
60MHUKL, OMHECEHHbIE K TUNY <YCAOBHO HAOEHCHbIE> NPOSBUAL
docrmosepHbie noAONCUMEeAbHbIE COBUL NOO BAUSHUEM KOMNAEKCA
BOCCHIAHOBUMEALHIX MEPONPUSIMUL NO NOKA3AMEAIM IMOYUO-
HAALHOTL YCmOTiMueocmY, 00uumersHocmY, camoxonmpoas, TOA.

3. Y pabomnuxos HepsHO-oMOYUOHAALHOT yMCmBeHHOT des-
MEALHOCHIU BbIABAEHO HAAUNUE COCHIOSHUS HANPIHEHUS U Nepe-
HANPANCEHUS OP2AHU3MA, KOMOPbE HPIMO NPONOPYUOHAALHO
COOMBEMCIMBOBAAL BeAUHUHAM MPYD0sbIX HAZPY30K. DMo a6U-
A0Cb OCHOBaHUEM 1S PA3PAbOMKY NPOPUAGKMULECKUX MEPO-
npusmuti, KOMopbie HOCUAU 0P2AHUAYUOHHO-MEXHOAOZUHECK UL
xapaxmep (pexcums. mpyda u omdvixa u dp.) u mepvi no Koppex-
YUl GYHKYUOHANLHO20 COCMOSHUS pabomuuxos (aymompenunz,
pusumeckue ynpaxcrenus u op.).

4. Ilpedroscen paspabomannuiii u anpobuposantuiii Kom-
nAEKC PUIKYALIMYPHO-0300p0BUMELHDIX Meponpusmuli, nped-
yemampusarouguil 06ujuii 00vem 3ansmuii 8-9 wacos 8 Hedet.
IToxasano, umo nposedenue passuHHbLX MEPONPULIMULL 1O KOP-
pexyul GYHKYUOHAALHO20 COCIMOSHUS 0P2AHUMA PAOOMHUK0S
CYWECINBEHHO NOHUNCAEM <PUSUOAOUHECKYIO CHIOUMOCINb>,
KOMOpas npossAsemcs omcymcmeuem HApacmanus cmeneny
HANPIHCEHUS CUCHIEM OP2AHUMA U DOAee NO3OHUM Pa3sumuem
COCMOSHUS ymomAeHUs 8 Junamuke paboyezo Ous, 4mo no3eo-
AUAO YMEHBUUMb KOAUMECHB0 OMCMpaHenutl Ha npedpeticosolx
meduyunckux ocmompax Ha 8%.
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