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I'yrua E.A., Kocsiuenko LE.

YpoBeHb mpodecCHOHAABHOTO PHCKA AASI AOPOBBS PAOOTHHKOB, HOABEPrAIOIINXCS BO3ACHCTBHIO
a3po30Aefi, COAepIKAIMKX XPU3OTHAOBDIH achecr

Pecrry6AnkaHckoe yHuTapHOE HpeanpusiTie «HayuHo-IpakTiyeckuit eHTp IIHeHsl>, yA. AkageMudeckast, 8, Munck, Pecrry6anka
Beaapycy, 220012

Baepenne. Haammune ac6ecTcopepamux asposoeit Ha pabodeM MecTe SBASETCS OAHMM M3 TAABHBIX IIPOQECCHOHAABHBIX
KaHI[epOTeHHBIX PUCKOB B Mupe. Bauay otcyrcrsus B Pecry6anke Beaapycs (PB) saperncrpuposannbix cayuaes mpodec-
CHOHAABHBIX 3200A€BAHMI, CBS3AHHBIX C BO3ACHCTBHEM IIBIAM acOeCTa, AKTYaABHBIM SBASETCS M3ydeHHe 3a60AeBaeMOCTH C
BpeMeHHOoIt yTparoil Tpysocnocobroctu (3BYT) u npoBeseHue oLeHKH NPOYeCcCHOHAABHBIX PHCKOB 3A0POBBIO C MCIIOAD
30BaHHEM ITHX AAHHbIX.

ITeAb BccA€AOBAHMS — ONpeAeAeHIe 0COOeHHOCTel AMHAMUKY 1 CTPYKTypsl 3BYT ¥ o1jeHKa ypOBHS PO PeCCHOHAABHOTO
PHICKa 3AOPOBBIO PAGOTHHKOB, IIOABEPTAIOIINXCS BO3ACHCTBHIO a9PO30AEH, COACPXKANIMX XPUIOTHAOBBIA aCOECT, IIPH IPOH3-
BOACTBE CTPOHMTEABHBIX MaTePHAAOB.

Marepnast u MeT0ABL ViccAepOBaHIS IPOBEACHSBI Ha 6a3e Ilexa 110 HPOU3BOACTBY aCOECTOLeMEHTHBIX H3ACAMI Ha OC-
HOBe XPHU30THAA. YTAyOAeHHbI aHaau3 3BYT npoBepeH 3a deThIpeXAeTHHUI IeprOA. BAKSHHE II0AOBOrO, BO3PACTHOTO
U CTaXeBOTO COCTaBa rpymn Ha yposHu 3BYT omeHeHO ¢ HCIIOAB30BaHMEM CTAaHAAPTH3OBAHHBIX MOKa3aTesed. Onenka
IPOU3BOACTBEHHOM 00YCAOBACHHOCTH 3a00A€BAEMOCTH IIPOBEACHA IPH CPABHUTEABHOM aHAAM3E C IPYIIION KOHTPOAS
(uex mpoMsBOACTBA GAOKOB M3 SYEHCTOIO GETOHA U KOMIO3HLMOHHBIX MATEPHAAOB), PECIyOAUKAHCKIMY [IOKA3aTeAs-
MH M TIOKa3aTeASIMH OTPACAM IIPOM3BOACTBA CTPOUTEABHBIX MaTepruaAoB. OIeHKa pHCKa IPOBEACHA C MCIIOAb30BAHHEM
HHAEKCa IPO$eCCHOHAABHOTO PUCKA, PACCYMTAHHOTO HA OCHOBE II0Ka3aTeAs] OTHOCHTEABHOTO PHCKA M CYMMAapHOTO KO-
aQdunueHTa yCAOBUM TPYAQ.

Pesyaprarpl. AMHAMHKA OOIMX HHTEHCHBHBIX MokasaTeseit 3BYT B mccAepyeMolt rpyIime AMOHCTPHPYET TEHACHIJMIO K
CHIDKEHHMIO 33 CYeT YMEHbIIeHHEeM TPYAOTIOTEePb 110 KAACCY «boAe3HI OpraHOB ABIXaHHMS>, OAHAKO IIPH 3TOM BO3PACTAET AAH-
TeAbHOCTD 1 caydas. Obmue cpeAHeMHOTOAETHIIE TIOKA3ATEAN YPOBHS BPEMEHHOM HETPYAOCIIOCOOHOCTH AOCTOBEPHO BbILIE
B rpymme KOHTpoas. OAHAKO [IOKA3aTeAH 3260AeBaeMOCTH I10 KAACCY IHAOKPHUHHBIX 3a00AeBaHMIA, 60AC3HEN CHCTEMBI KPOBO-
obpairieHns 1 GOAe3Hel OPraHOB MHUIeBAPEHUS AOCTOBEPHO BBHIIIe B HCCAeAyeMoit rpyme. CpeAHeMHOTOAETHIIE [IOKA3aTeAH
3a60A€BAEMOCTH HCCACAYEMON IPYIIIIBI He MMEIOT CTATHCTHYECKH 3HAYUMBIX PASANYHI C PECITyOAMKAHCKUME H OTPACACBBIMH
nokasareasmu. CTaHAAPTH3ALKS OOIIIX ITOKA3aTeALH 3260AeBAEMOCTH IIO [IOAY, BO3PACTY M CTAXXY He M3MEHSET HX COOTHO-
IIEHIIs], HO [IOKA3aTeAH 3200AeBaeMOCTH UMEIOT OTAMYHS B PASAMUHBIX BO3PACTHBIX, CTAXKEBBIX M FéHACPHBIX rpymmax. HMuaexc
IPO(ECCHOHAABHOTO PHCKA y PAOOTHHKOB IjeXa aCOeCTOIeMEHTHDBIX H3ACAMIT OIIeHUBAETCS KAK CPEAHHIT, 2 yPOBEHb IIOTEPh
IIPOQecCHOHAABHOIO 3A0POBbs PAGOTHUKOB cocTaBaseT 33,7% (cymecTBeHHbIi, 3 KAAcC) B HCcAeAyeMoit rpymme u 45,7%
(BbICOKMIL, 4 KAACC) B IPYILIe KOHTPOASL.

Boisoabt. 3BY T pabomHuxos, nodsepeaiouuxcs 8030eficmeuto bl Xpusomui08020 acbecma, He UMeen CyueceeHHbIX OmAU4UiL
01 PecnybAUKARCKUX U OMPACAEBbIX YPOBHELL, d 8 CPABHEHUU C KOHMPOALHOIL 2pynnoii demoHcmpupyem bosee HUBKUE NOKAZAMEAU;
YPOBeHb NPOPECCUOHAAbHO20 PUCKa 300p0BbI0 pAbOMHUK08, N00BeP2ANWUXCS B030eliCBUI0 XPUIOMUA08020 acOecma, SBAsemcs
CYUJeCBEHHbIM; HAUBOAbUILE NOKA3AMEAU 3A00AE6AEMOCINIL PESUCHIPUPYIOMCS Y MOAOObLX U HAUMEHEE CHIANCUPOBAHHBIX pABOmMHU-
K08 yexa acbecmoyemenmubLx u3deAutl, a no 2eHOEPHOMY NPUSHAKY — Y MYHCHUH, 4110 QOANHO YHUMbIBAMbCS NPYU NAGHUPOBAHUY
npodurakmumeckux meponpusmuii.
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Introduction. The presence of asbestos-containing aerosols in the workplace is one of the main occupational carcinogenic
risks in the world. In view of the absence of registered cases of occupational diseases related to exposure to asbestos dust in
the Republic of Belarus, it is relevant to study morbidity with temporary disability and to assess occupational health risks
using these data.

The aim of the study is to determine the characteristics of the dynamics and structure of the morbidity with temporary
disability and the assessment of occupational health risks for workers exposed to aerosols containing chrysotile in the building
materials manufacturing.

Materials and methods. The studies were carried out on the basis of a workshop for the production of asbestos-cement
products based on chrysotile. An in-depth analysis of the morbidity with temporary disability was conducted over a four-year
period. The influence of the gender, age, and experience composition of groups on the levels of the morbidity with temporary
disability was evaluated using standardized indicators. The assessment of the production conditionality of morbidity was
carried out in a comparative analysis with the control group (workshop for the production of blocks made of cellular concrete
and composite materials), national indicators and indicators of the construction materials industry. The risk assessment was
carried out using the occupational risk index calculated based on the relative risk index and the total coefficient of working
conditions.

Results. The dynamics of the overall intensive indicators of morbidity with temporary disability in the study group shows
a tendency to decrease due to a decrease in labor losses in the class of “Respiratory Diseases’, however, the duration of 1
case increases. The overall average long-term indicators of temporary disability are significantly higher in the control group.
However, the incidence rates for the class of endocrine diseases, diseases of the circulatory system and diseases of the digestive
system are significantly higher in the study group. The average long-term morbidity rates of the study group do not have
statistically significant differences with national and industry indicators. Standardization of general indicators of morbidity by
gender, age and experience does not change their ratio, but the incidence rates differ in different age, experience and gender
groups. The occupational risk index for employees of the asbestos cement products workshop is estimated as average, and
the level of occupational health losses of employees is 33.7% (significant, class 3) in the study group and 45.7% (high, class
4) in the control group.

Conclusions. Morbidity with temporary disability of workers exposed to chrysotile asbestos dust does not differ significantly from the
national and industry levels, and in comparison with the control group shows lower indicators; the level of occupational health risk of
workers exposed to chrysotile asbestos is significant; the highest incidence rates are registered in young and least trained employees of the
workshop of asbestos — cement products, and by gender-in men, which should be taken into account when planning preventive measures.
Keywords: asbestos; chrysotile; mineral fibers; industrial aerosols; working conditions; morbidity; occupational risk; professionally
caused diseases; dynamics of morbidity
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Beeaenne. Ilo pamrniM BO3, B EBpomnefickoMm peruone
HEYAOBACTBOPUTEABHbIE YCAOBHS TPYAQ KaXKADLI TOA TIPUBO-
AT B obureit caoxxHOCTH K 300 TBIC. CAy4aeB CMepTH, CBS3aH-
HBIX C TPYAOBOM A€SITEABHOCTDIO, i 9KOHOMUYECKHIM IIOTEPSIM,
axBuBaseHTHbIM 5% BBIL. Ilpu aTom raaBHBIME ITPOdeccHo-
HaapHbiMu puckamu (I1P) sBastorcs Tpasmarusm (32% mpo-
deccnonapHOrO Gpemenu 3aboaesanuit), mym (21%), kaH-
neporenst (16%), B3BemenHbIe BemecTsa B Bo3ayxe (27%) u
aproromudeckue onacHsle paxropst (4%). [podeccronass-
HbIe KaHIIepOTeHbl CTAHOBATCS IIPUIMHON CMepTH Iopsiaka 304
THIC. 9€AOBEK B MHUP€ €XXETOAHO, F IIPUMUHA [IOAOBUHBI M3 9TUX
cMepTeil — npodeccHoHaAbHOE BO3AeiicTBHe acbecra [1].

OCHOBHBIME $OpPMaMHU [TATOAOTHH, BbI3BIBAEMBIMH ache-
CTOM, SIBASIFOTCSI aC0€CTO3, TIAeBPAABHBIE OASIIKH, ME30TEAHOMA
IIAEBPDL, PAK ACTKOTO, IACBPBI, TAOTKA F TOPTAHH, CYIECTBYIOT
TaK)Ke OrPaHNYeHHbIE AAHHBIE O CBS3U BO3AEHCTBHS achecTa ¢
Pa3BUTHEM paKa KeAyAKa H MpsAMOit Kumku [2-5].

IIpu 9TOM, OTCYTCTBUE AOCTATOYHBIX AOKA3aTEABCTB O
CTETeHH TOKCHMHOCTH Pa3AMYHBIX BUAOB achecTa paspeAmAo
MHPOBOE HayYHOE U IOAMTHYECKOE COOOIIECTBO Ha ABE IPyII-
IIbl: OAHM IIPEATIOAATAIOT, YTO BCe BUABI AC0€CTOBBIX BOAOKOH
HeOOXOAUMO OTHOCHTD K IMOTEHLJHAABHO OIACHBIM, APyTHeE

Introduction. According to WHO, in the European re-
gion, unsatisfactory working conditions lead to a total of
300,000 work-related deaths and economic losses equivalent
to 5% of Gross Domestic Product (GDP) each year. The main
occupational risks are injuries (32% of the occupational dis-
ease burden), noise (21%), carcinogens (16%), suspended
substances in the air (27%) and ergonomic hazards (4%).
Professional carcinogens be the cause of death about 304 thou-
sand people in the world every year, and the cause of half of
these deaths is occupational exposure to asbestos [1].

The main forms of pathology caused by asbestos are asbes-
tos, pleural plaques, pleural mesothelioma, lung, pleural, pha-
ryngeal and laryngeal cancer, there is also limited data about
the connection of asbestos exposure with the development of
stomach and rectal cancer [2-5].

At the same time, the lack of sufficient evidence on the
degree of toxicity of various types of asbestos has divided the
world scientific and political community into two groups:
some suggest that all types of asbestos fibers should be clas-
sified as potentially dangerous, others believe that only am-
phibolous asbestos can be considered a highly toxic mineral,
while industrial use of chrysotile may be associated with an
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OpI/II'I/IHaAbeIe CTaTbU

CUMTAIOT, YTO TOABKO aM$UOOAOBBI acOCT MOKHO CUUTATH
BbICOKOTOKCHYHBIM MHHEPAAOM, B TO BpeMs KaK IIPOMbIIIAEH-
HOE HCITIOAb30BAHHE XPH30THAA MOKET OBITb CONPSDKEHO C IPHU-
eMAEMBIM YPOBHEM PHCKA AASL 3AOPOBbL. B pesyabraTe AQHHBIX
IIPOTUBOPEYMII Ha CETOAHS achecT OrpaHHMYeH K MCIIOAb30Ba-
HMIO UAM 3ampeirieH B 5SS u3 195 cTpan Mupa, B YMCAO KOTOPHIX
He Bxoput Pecrry6anka Beaapycs (PEB) [6,7].

OAHMM K3 OCHOBHBIX HHAMKATOPHBIX 3a00A€BaHMUI TIPO-
(eccHOHAABHOTO BO3AEHCTBHS aCOeCTa CUMTAETCS ME30TeAH-
oma raeBpsI [6,8-11]. YacToTa BOSHUKHOBEHHUS ME30TEANOMBI
B PB 3a mocaepnue 20 et perucrpuposasach oT 30 a0 70 cay-
9aeB B IOA, IIPH 3TOM HH AASL OAHOTO M3 THX CAyYaeB He IOA-
TBep)KAEHa CBA3b C IPOPECCHOHAABHBIM Bo3pericTBreM [12].

Aannbie opuiasbHoi cTatuctuku PB cBupereabcTByIoT
0 TOM, YTO YPOBHH IPOPECCHOHAABHOM 3260A€BAEMOCTH €3Ke-
TOAHO CHIDKAIOTCA M B IIOCAGAHHE TOABI KOAMYECTBO 3aper-
CTPUPOBaHHbIX CAy4aeB cocraBaser MeHee 100 B a6COAIOTHBIX
nu¢pax, IpH 9TOM YCAOBHS TPyAa Ha 65,4% pabounx mect PB
OlleHeHb! Kak BpeHsle [13]. AaHHBIT paKT 3a9acTyio CTaBUT
II0A COMHEHHe 000CHOBAHHOCTb THIHEHNYeCKUX HOPMATHBOB
U B 9TOM CBSI3H OCOOEHHO AKTYAaAbHBIM SIBASIETCS H3YdUeHHe
cTeneHu npodeccuoHaAbHol obycaoBaerHocTu 3BYT ¢ mo-
caepytomedt oneHkoit ITP 300poBbi0 paboTaromyx.

PesyabTaTsl pAAa MCCAGAOBAHHH IIOKA3BIBAIOT, YTO pea-
AM3aIUs HAA3OPHBIX MEPOIPHATHH U Mep AAMUHHCTPATHB-
HOM OTBETCTBEHHOCTH B OTHOIIEHHMH HAHMMATEAS He BCEerAd
SBASIETCS AOCTaTOYHO 3P PeKTUBHOMN B IIeASIX IIPOPUAAKTUKH
npoeccHOHaABHBIX 3a60AeBanmil 1 TpasM [14]. B ycaosu-
SIX ANOepAAN3AIMI SKOHOMHUKH CBSI3b M3MEHEHHI COCTOSHMA
3AOPOBbsI PAGOTHHKOB C HeOAATOIIPHSTHBIMY YCAOBHSIMH TPY-
A2 Ha KOHKPETHOM IIPEAIPHATHH Ha OCHOBE MOAGAHU OLJeHKH
PHUCKOB AASI BAOPOBBSI MOKET SIBASITBCS AOKA3aTEABHOM 6301t
AASI TAQHMPOBAHHS M PEAA3AIIUH IleAeHAIIPABACHHBIX IIPOU-
AAKTUIECKHX MEePOTIPUATHI.

ITeAb HCCA€AOBAHHS — ONPeAeACHHEe OCODEHHOCTEN AU-
Hamuky ¥ cTpykTypbl 3BYT u onenka yposns I1P 3p0posbio
PabOTHUKOB, IIOABEPTAIOIIMXCS BO3ACHCTBHIO a9PO30ALH, CO-
AEPIKAIIHX XPU3OTHAOBBII acheCT, IpU IPOM3BOACTBE CTPOH-
TEAbHBIX MaTePHAAOB.

Marepmaabr m MeTOAbI. VccaepoBaHMS IIpOBeAEHBI Ha
6ase Ijexa IO MPOM3BOACTBY aCOeCTOLeMEHTHBIX H3ACAHH Ha
ocuose xpusorraa OAO «KpacHoceabckecTpoiiMaTepHaAb»
(Pecrry6amka Beaapycs).

Aas usygenns 3BY'T copmupoBaHb! HCcAeAyeMas IPyTIa
PabOTHHUKOB IjeXa IO POHU3BOACTBY ACOECTOLIEMEHTHbIX H3Ae-
Anit (nex Ne1) B koandecTBe 395 KPYTAOTOAOBBIX Y€AOBEKO-ACT
U IPyIIa pabOTHHUKOB 1jeXa II0 IPOU3BOACTBY OAOKOB H3 sde-
MCTOrO 6€TOHA M KOMIIO3MIJUOHHBIX MaTepraAoB (nex No2) B
KoAMYecTBe 659 KPYTAOrOAOBBIX YEAOBEKO-AET, COCTABUBIIAS
TPYIITy KOHTPOASL. [PymIbI IIOAOOPAHDI C YI€TOM Pa3ANYHIt
IO BEAYIIHM BPEAHBIM $aKTOpPaM IMPOU3BOACTBEHHOM CPeAB
Ha pabOYnX MECTAaX U CXOACTBA HEIIPOM3BOACTBEHHBIX IIPHYHH
Y TeXHOAOTHYECKOTO IIePCOHAAA IjexoB. B kavecTBe rpymmnl
KOHTPOASI BBIOPAH I1eX CO CXOXKHMH YCAOBHSIMHU TPYAQ Ha OOAB-
muHCTBe pabounx mect (BpeaHsle 1-2 cTenenn).

Kax B uccaepyemoit, Tak ¥ B KOHTPOABHOH T'PyIIIe OCHOB-
HYI0 MacCy pabOTAIONMX COCTABASIIOT AMIA B Bo3pacTe oT 30
A0 50 aeT — 61,0% u 57,1% cooTBeTcTBeHHO. B cooTBeTCTBII
C BO3PACTOM KOHTHMHIEHT PabOTAIOIUX PACIIPEACASACS H TI0
craxy. Camas MHOTOYHCAeHHas rpymma mexa N 1 «15 aeT u
crapure» cocrasuaa 82,5%. B mjexe N 2 aTa rpymnma paboTHH-
KOB Tak’Ke 0Ka3aAach caMoit MHOToumcAeHHOM (37,9%), 0p-
HaKO B [JeAOM PaOOTHUKU KOHTPOABHO I'PYIIIbI ObIAK MeHee
CTaXHPOBaHHBIMY. CTaTHCTHYECKUH AHAAN3 AAHHBIX ITO3BOAHA
YCTaHOBHTD TO, 4TO I'PYIIIILI UMEIOT CYIIeCTBeHHbIe OTAUYHS I10
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acceptable level of health risk. As a result of these contradic-
tions, today asbestos is restricted to use or banned in 55 of
the 195 countries of the world, which does not include the
Republic of Belarus [6,7].

Pleural mesothelioma is considered one of the main indi-
cator diseases of occupational exposure to asbestos [6,8-11].
The incidence of mesothelioma in the Republic of Belarus over
the past 20 years has been recorded from 30 to 70 cases per
year, and none of these cases has been confirmed to be associ-
ated with occupational exposure [12].

Official statistics of the Republic of Belarus show that the
levels of occupational morbidity are decreasing annually and
in recent years the number of registered cases is less than 100
in absolute numbers, while working conditions in 65.4% of
the Republic’s workplaces are rated as harmful [13]. This fact
often calls into question the validity of hygiene standards and
in this regard, it is particularly relevant to study of the degree
of professional conditionality of morbidity with the temporary
disability (TD) with subsequent assessment of occupational
risks to the health of workers.

The results of several studies show that the implementa-
tion of supervisory measures and administrative responsibility
measures against the employer is not always effective enough
to prevent occupational diseases and injuries [14]. And in the
context of economic liberalization, the link between changes
in the health status of employees and unfavorable working
conditions at a particular enterprise based on the health risk
assessment model can be an evidence base for planning and
implementing targeted preventive measures.

The aim of the study is to determine the characteristics of
the dynamics and structure of the incidence with the tempo-
rary disability and assess the level of occupational health risk
of workers exposed to aerosols containing chrysotile asbestos
in the production of construction materials.

Materials and methods. The research was carried out on
the basis of the workshop for the production of asbestos-ce-
ment products based on chrysotile of JSC “Krasnoselskstroy-
materialy” (Republic of Belarus).

The study group of employees of workshop on manufac-
ture of asbestos products (workshop No. 1) in the amount
of 39S year-round person-years and a group of workers for
the production of blocks from cellular concrete and compos-
ite materials (workshop No. 2) in the amount of year-round
659 person-years, formed the control group were formed for
study of incidence with the temporary disability. The groups
were selected considering differences in the leading harmful
factors of the production environment in the workplaces and
the similarity of non-production causes among the technologi-
cal staff of the workshops. The control group is a workshop
with similar working conditions in most workplaces (harm-
ful 1-2 degrees).

Both in the study group and in the control group, most
employees are aged 30 to 50 years — 61.0% and 57.1%, re-
spectively. In accordance with age, the contingent of employ-
ees was distributed by length of service. The largest group of
workshops No. 1 “15 years and older” was 82.5%. In worksho
No. 2, this group of employees was also the largest (37.9%£
but in general, the control group employees are less experi-
enced. Statistical analysis of the data allowed us to establish
that the groups have significant differences in gender (in the
study group, the share of men was 50.9% (59; n=116), in the
control group — 73.6% (142; n=193), (3¢ = 16.44, p<0.001)),
by age %the average age in the study group was 45.5+0.42
years, in the control group — 37.6+0.39 years (p<0.001)), by
experience (the average length of service in the study group
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oAy (B HCCAEAYeMOil TPyTIIIE AOAS MY>X4MH cocTaBuAa 50,9%
(59; n=116), B rpynme kouTpoas — 73,6% (142; n=193),
(x’=16,44, p<0,001)), 1o Bo3pacTy (CcpeAHm it BO3PACT B HccAe-
Ayemon rpymme cocraBua 45,510,42 ropa, B rpymnme KOHTpO-
Aast — 37,610,39 ropa (p<0,001)), 1o craxy (cpeaHuit cTax
B MCCAeAyeMoOH rpynme coctasua 22,7+0,43 roaa, B rpymme
KoHTpoAst — 13,7£0,34 roaa (p<0,001)).

AASL HCKAIOYEHUS BAMSHUSL paKTOPOB HEOAHOPOAHOTO CO-
cTaBa (ToA, BO3PACT, CTa) Ha MOKa3aTeAH 3a60AeBaeMOCTH HC-
CAeAyeMO¥ IPYIIIIBI U IPYIIIBL KOHTPOAS HCIIOAB30BAAH IIPSIMOI
METOA CTAaHAAPTHU3ALUK CTATHCTUYECKUX COBOKYIHOCTeM. 3a
CTaHAAPT IPUHUMAAACH CYMMa COBOKYTIHOCTeT! KaXKAOH IPYIIIIBL

Aast mosydenus panHbx 0 3BY T nmpousseaeHa BLIKOIIMPOB-
Ka AQHHBIX AUCTKOB HETPYAOCIIOCOOHOCTH 3a Iepuop ¢ 2014
o 2017 1. Beero o6paborannt pannsie 1380 ANCTKOB HeTpy-
AOCIIOCOOHOCTH, B OKOHYATEABHYIO 6a3y AQHHBIX BOLIAO 966
CAy4aeB BpeMeHHOI1 HeTpyaocrocobuocT (BH).

AAS IpoBeAeHNST aHAA32 3a00AEBAEMOCTH HCCAEAYEMON
IPYIIIBL U TPYIIIbl KOHTPOAS MCIIOAB30BAH METOA YIAyOAeH-
Horo a"aam3a 3BYT!. AAs KauecTBeHHOII OLeHKHU OOIIMX HO-
xa3ateaeit BH ucnoap3oBana mxasa E.A. Horkuna, a Taioke
CpaBHEHHe [I0Ka3aTeAel CO CPEAHEMHOTOAETHUMU PeCITyOAn-
KaHCKUMH YPOBHAME ¥ HOPMUPYIOIIUMHY ITOKA3aTeASIMH B OT-
PACAM IPOU3BOACTBA CTPOUTEABHBIX MATE€PHAAOB.

Ouenxa ITP 3p0poBbI0 paboTaroOImKX IpOBEAEHA C YIETOM
BepOATHOCTHU Bpeaa (KAAcC YCAOBHIt TPYAQ) ¥ TSKECTH MOCACA-
cTBHit (OTHOCHTEAbHDI PUCK )2, YpOBeHb MOTeph Mpodeccuo-
HAABHOT'O 3AOPOBbSI PACCUUTAH C YYETOM CPeAHEro BO3pacTa
U CTaXka paboTaoIKX.

AASL OLIEHKM MHOTOAETHErO ABMKEHHS 3a60A€BaeMOCTH
HCIIOAB30BAaH METOA pacyeTa TEMIIOB POCTA U TEMIIOB IIPHPO-
cTa. AAS OIIeHKU MHOTOAETHHX TEHAEHI[MH ANHAMUKH 3260A€-
BaeMOCTH HCIIOAb30BAH IIOKA3aTEAb CPEAHETO MHOTOAETHETO
TeMIIa IPUPOCTA.

Crarucrudeckas 06paboTKa U aHAAU3 IIOAYYEHHBIX AQH-
HBIX TIPOBOAHAKCD C HCIIOAb30BAHMEM ITaKeTa CTATHCTUYECKUX
nporpamm Statistica 10. AAd MHTeHCHUBHBIX IOKa3aTeAeH pac-
CYMTHIBAAU OIIMOKY U 95% AOBepHUTeAbHBIH HHTEpBaA — PEtm
(95% AU). PacueT AOBEpHTEABHbIX HHTEPBAAOB AASL HHTEH-
CHBHBbIX [I0Ka3aTeAel IPOU3BeAEH 110 MeToAy Baabpa.

OuneHKa AOCTOBEPHOCTH Pa3HOCTH CPABHUBAEMBIX BEAUYHH
TIpOBeAeHa Ha OCHOBAHMH BeAMdHbI KpuTepus Crbiopenta (f).
AAS OLIeHKY pPaBeHCTBA AMCIIEPCHUY PACIIPeAeACHHIT IPH3HAKOB
B CPaBHMBaeMbIX I'PYIIIIaX IPUMeHSIACS KpuTepHil AeBeHa. 3Ha-
YUMOCTb PA3AUYUI AAHHBIX, XaPAKTEPUSYIOLIUX KaueCTBEHHbIE
[IPU3HAKH, OLpeAeAeHa Ha OCHOBAaHUM BEAUYHHbI KPUTEPH
cootBetcrsust (y?). Pe3yAbTaThl CYMTAAUCH AOCTOBEpHBIMH, 2
Pa3AMYMSA MEXAY ITOKA3aTeAIMI — 3HAYMMBIMU IIPH BEpOSIT-
HOCTH 6e3omuboyHOro nporsosa He Menee 95,5% (p<0,0S).

Pe3yapTarbl. B 1jeA0M 32 aHaAM3HPyeMBIH YeThIpEXAeT-
HUII TIEPHOA U3YYEHUS B HICCAEAYEMO IPYIIIIe BHIIBACHO CHU-
KeHHe Kak uncaa caydaes BH ma 39,5% c 113,9 (95% AU
93,76-134,02) Ha 100 paboTatomux a0 75,8 (95% AU 57,93
93,72), Tak u uncaa Aueit BH ma 30,6% c 1060,2 (95% AU

' Vray6AeHHBI aHAAN3 3360A€BaEMOCTH C BpeMEHHOM yTPATON TPYAOCIIO-
COOHOCTH PaBOTAIOIUK: METOA. YKA3aHH: yTB. M-BOM 3ApaBOOXpaHeHHs
Pecm. Beaapycn, 30 HOs6. 1999 1., Ne 112-9911. C60pHHUK 0HIHAABHBIX
AOKYMEHTOB II0 MEAUIIMHE TPYAA U IPOHU3BOACTBEHHON CaHHTapuu. Pecr.
LieHTp THIHEeHbI ¥ SIHAeMHuoAOrHH, Hayy.-HCCAeA. HH-T CAHHTAPUH ¥ THIHe-
HbL. Munck; 2001. Y. 8: 79-100.

* Kpurepuy OLIeHKH 1 IIOKA3aTeAH IPOH3BOACTBEHHO O6YCAOBACHHOI 3260~
A€BAEMOCTH AASL KOMITAGKCHOTO QHAAM3A BAMSHHS YCAOBHI TPYAQ HA COCTO-
SIHHE 3AOPOBbsI PAOOTHIKOB, OLeHKH MPO(YECCHOHAABHOTO PHCKA: HHCTPYK-
LA 10 NpUMeHeHMo: yTB. M-Bom 3ppaBooxpanenus Pecr. Beaapyce, 24
Hos16. 2009 r,, per. N¢ 062-1109, paspa6.: P. A. Kae6aros u ap. Mumck; 2009.
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was 22.7£0.43 years, in the control group — 13.7+0.34 years
(p<0.001)).

To exclude the influence of factors of heterogeneous com-
position (gender, age, experience) on the incidence rates of the
study group and control groups, a direct method of standard-
ization of statistical aggregates was used. The standard was the
sum of the aggregates of each group.

To obtain data on the incidence with the TD, copies of
these disability sheets were made for the period from 2014 to
2017. A total of 1,380 disability sheets were processed, and the
final database included 966 cases of disability.

To analyze the incidence of the study group and the con-
trol group, the method of in-depth analysis of the incidence
with TD was used'. For a qualitative assessment of the over-
all indicators of disability, the E.L. Notkin scale was used, as
well as a comparison of indicators with the average long-term
republican levels and normalizing indicators in the construc-
tion materials industry.

The assessment of occupational risk to the health of em-
ployees was carried out considering the probability of harm
(class of working conditions) and the severity of the conse-
quences (relative risk)?. The level of occupational health losses
is calculated considering the average age and length of service
of employees.

To estimate the long-term movement of morbidity, the
method of calculating growth rates and growth rates was used.
To assess long-term trends in the dynamics of morbidity, we
used the indicator of the average long-term growth rate.

Statistical processing and analysis of the data obtained
were performed using The Statistica 10 package of statistical
programs. For intensive indicators, the error and 95% confi-
dence interval — P+m (95% CI) were calculated. The calcu-
lation of confidence intervals for intensive indicators is made
using the Wald method.

The reliability of the difference between the compared
values was assessed based on the Student’s test value (t). The
Leven test was used to assess the equality of the variance of
feature distributions in the compared groups. The significance
of differences in data describing qualitative characteristics was
determined based on the value of the compliance criterion
(x2). The results of the study were considered reliable, and the
differences between the indicators were significant if the prob-
ability of an error-free forecast was at least 95.5% (p<0.05).

Results. During the analyzed four-year study period in
the study group showed a reduction in both the number of
cases with temporary disability per 39.5% with 113,9 (95%
CI 93,76-134,02) cases per 100 employees to 75.8 (95%
Cl, 57,93-93,72) and the number of days of NR 30.6% with
1060,2 (95% CI 660,28-1460,09) days per 100 employees to
853,8 (95% CI 502,98-1204,72) (Table 1). Average pace of
decline was 12.7%, indicating a pronounced downward trend
in the number of cases of temporary disability in dynamics
for the study period. At the same time, the duration of 1 case
increased from 9.3 (95% CI 8.38-10.24) days in 2014 to 11.3

' Evaluation criteria and indicators of production-related morbidity for
a complex analysis of the impact of working conditions to the state of
employees health, assessments of occupational risk: Instructions for use,
Ministry of Health of Belarus Republic, November 24. 2009, reg. No. 062
1109, by R. D. Klebanov et al. Minsk; 2009.

* Advanced analysis of morbidity with temporary disability of employees:
Methodical instructions, Ministry of Health of Belarus Republic, Novem-
ber 30, 1999, No. 112-9911. Collection of offline documents on occupa-
tional health and manufactured sanitation. Republic center for hygiene
and epidemiology, Research Institute of sanitation and hygiene. — Minsk,
2001, part 8, p. 79-100.
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660,28-1460,09) na 100 paboraromux Ao 853,8 (95% AU
502,98-1204,72) (1aba. 1). CpeAHEMHOTOACTHHIT TeMII CHU-
JKEHUS II0Ka3aTeAs COCTaBHA 12,7%, 4TO FOBOPHUT O BHIPaXKeH-
HOI TEHAGHIIUH K CHIDKEHHMIO drcAa caydaeB BH B puHamuke
3a u3y4aeMsli meproa. IIpu aTom poanTeapHOCTD 1 cAydas BO3-
pocaa c 9,3 (95% AU 8,38-10,24) ans 82014 . po 11,3 (95%
AW 9,20-13,32) aus B 2017 1. 3HauuTeABHOE CHIDKEHHE Bpe-
MEHHOI HETPYAOCIIOCOOHOCTH IIPEAOIIPEAEANIAO YMEHBIIEeHIEe
TPYAOIIOTEPD II0 KAACCY «DBOAe3HH OpraHOB ABIXaHUS>: € 65,7
(95% AU 50,45-81,03) a0 36,3 (95% AU 23,89-48,64) cay-
waes BH u ¢ 513,0 (95% AU 319,47-706,45) a0 302,2 (95%
AW 178,02-426,38) aneit BH mo aanHOMY KAaccy.
CHripkeHMe YypOBHei 3a60AeBaeMOCTH B IPYIIIE KOHTPO-
AL 33 U3y4aeMbli IepHOA IPOHCXOAUAO CPABHUMBIMU TeMIIa-
MU U cOCTaBHAO: 38,6% mo cayuasm BH (c 136,1 (95% AU
119,07-153,15) A0 92,7 (95% AU 77,36-108,07) cay4aes Ha
100 paboraromux) u 30,6% mo ausim BH (c 1246,1 (95% AU
882,02-1610,20) a0 980,8 (95% AU 667,92-1293,67) aneit
Ha 100 paboTaromux). AAUTEABHOCTD 1 CAydast B KOHTPOABHOI
rpymme Takke Bospocaa ¢ 9,2 (95% AU 8,51-9,80) ao 10,6
(95% AU 8,90-12,26) AHeit, 0OAHAKO POCT AQHHOTO TMOKa3a-
TeASI OKa3aACs He TaK 3HAUMTEACH, KaK B HCCAEAYeMOM IpyIIIIe.
AHaAn3 cpepHeMHOroAeTHHX nokasarteaert 3BYT mo mika-
Ae, mpeasoxkeHHor E.A. HoTkuHBIM, BBIIBHA CpeaHHe ypOB-
HU 3a60AeBaeMocTH B Mccaepyemoit rpymme (81,3 (95% AU
72,38-90,16) cayuas BH, 825,8 (95% AU 662,94-988,71)
aus BH) u B rpymime xouTpoas (97,9 (95% AU 90,32-105,43)
cayqaes BH, 969,0 (95% AU 821,07-1117,02) aus BH).
O61mue nokasareAr ypOBHS BpPeMEHHOM HETPYAOCIIOCOOHO-
CTH UMEAM CTATUCTUYECKH 3HAYMMble PA3AUYUS B HCCAEAYEMOM
U KOHTPOABHOH rpymmax. CpepAHeMHOTOAETHee KOAUYECTBO CAY-
vaes BH B rpymme xourpoas (97,9 (95% AU 90,32-105,43)
cayas BH) AOCTOBEpHO Bbillle KOAUYECTBA CAY4aeB B UCCAe-
ayemotit rpymme (81,3 (95% AU 72,38-90,16) cayuas BH) na
20,4% (t=2,79, p<0,05), a U1 — na 24,1% (t = 3,45, p<0,0S).
AMHaMUKa ITOKa3aTeAs] «IIPOLIEHT OOAEBIINX AUI[» 3a U3-
YUeHHbII IePHOA TaKXKe AeMOHCTPUPOBAAY TEHAEHIIMIO K CHU-
XKeHUIO B 06oux rpymmnax. ITpu aToMm mponeHT 60AeBIINX AMLY
CHH3HUACS B HccaepayeMolt rpymme ¢ 58,3% B 2014 1., uTo coor-
BETCTBYeT CpeAHeMy YPOBHIO 3aboaeBaeMocTH, A0 44,% B 2017
I, 9TO COOTBETCTBYET YPOBHIO 3200A€BaEMOCTH HIDKE CPEAHETO.
B rpymne xorTpoas B 2014 1. nporeHT 60AEBLINX AU Xapax-
TEPH30BaA YPOBEHb 3200ABAEMOCTH KaK <«BBIIIE CPEAHETO>
u cocTaBasia 60,0%, 11 32 YeTBIpEXACTHHUI IEPUOA CHUSHACS AO
49,7%, uro coorBeTcTBYeT CpepaHeMy ypoBHio 3BYT. CpaBreHue

(95% CI 9.20-13.32) days in 2017. A significant decrease in
temporary disability caused a decrease in labor loss for the
class “respiratory Diseases”: from 65.7 (95% CI 50,45-81,03)
to 36.3 (95% CI 23,89-48,64) cases of temporary disability
and from 513.0 (95% CI 319,47-706,45) to 302.2 (95% CI
178,02-426,38) days of disability for this class.

The decrease in morbidity rates in the control group during
the study period occurred at a comparable rate and amounted
to: 38.6% for cases of temporary disability (from 136.1 (95%
CI 119.07-153.15) to 92.7 (95% CI 77.36-108.07) cases per
100 employees) and 30.6% for days of temporary disability
(from 1246.1 (95% CI 882.02-1610.20) to 980.8 (95% CI
667.92-1293.67) days per 100 employees). The duration of
1 case in the control group also increased from 9.2 (95% CI
8.51-9.80) to 10.6 (95% CI 8.90-12.26) days, but the increase
in this indicator was not as significant as in the study group.

The analysis of the average long-term indicators of mor-
bidity with temporary disability /TD/ on the scale proposed
by E. L. Notkin revealed average levels of morbidity both in
the study group (81.3 (95% CI 72.38-90.16) cases of TD,
825.8 (95% CI 662.94-988.71) days of TD) and in the con-
trol group (97.9 (95% CI 90.32-105.43) cases of TD, 969.0
(95% CI 821.07-1117.02) days of TD).

General indicators of the level of temporary disability had
statistically significant differences in the study and control
groups. The average number of long-term cases of TD in the
control group (97.9 (95% CI 90.32-105.43) cases of TD)
is significantly higher than the number of cases in the study

roup (81.3 (95% CI 72.38-90.16) cases of TD) by 20.4%
£=2.79, p<0.05), and CI — by 24.1% (t=3.45, p<0.05).

The dynamics of the indicator “percentage of sick persons”
for the studied period also showed a downward trend in both
groups. At the same time, the percentage of people who were
ill decreased in the study group from 58.3% in 2014, which
corresponds to the average level of morbidity, to 44.0% in
2017, which corresponds to the level of morbidity — below
average. In the control group in 2014, the percentage of ill indi-
viduals characterized the incidence rate as “above average” and
was 60.0%, and over a four-year period it decreased to 49.7%,
which corresponds to the average incidence rate with TD.
Comparison of the average long-term indicators “percentage
of sick persons” (46.1% in the study group and 49.9% in the
control group) and “health index” (53.9% in the study group
and 50.1% in the control group) showed no significant differ-
ences between the groups (y*=1.46, p=0.226).

Tabauna 1 / Table 1

Aunamuxa nokasareaeit 3BYT pa6orankos OAO «KpacroceabckcTpoiiMaTepuasbi»> 3a 2014-2017 rr. (ma 100 xpy-

TAOTOAOBBIX paﬁo'mx)

Dynamics of indicators of morbidity with temporary disability of employees of JSC “Krasnoselskstroymaterialy” for 2014-2017

(per 100 year-round workers)

ITex Ne1 (P+m) ITex Ne2 (P+m)
Cpepnss Cpepnss
Top - -
Cayqan Ann AI::;‘;? HII Cayvan Ann A:::l‘:)b HII1
cAyJast cAydast
2014 113,9£10,27|1060,2+204,03| 9,3+0,48 | 347,5+28,22 | 136,1£8,70 | 1246,1£185,76 | 9,2£0,33 411,8+26,71
201$ 60,0£7,75 | 628,0£125,60 | 10,5+1,12 |194,1+13,52%| 78,4+6,77 | 797,7+122,00 | 10,2+0,93 | 250,0+14,81
2016 71,9+8,65 | 741,7£151,39 | 10,3+0,67 | 230,9+17,74 | 80,3£7,15 | 826,8131,96 10,3+£0,60 | 257,6£16,08
2017 75,849,13 | 853,8+£179,01 | 11,3£1,05 | 254,4420,78 | 92,74£7,84 | 980,8+159,63 | 10,6+0,86 | 301,6+20,06
2014-2017 | 81,3+4,54* | 825,8+83,10 | 10,2+0,39 |259,1+10,21*| 97,93,85 1056,982,34 10,8+0,71 321,610,40

TTpuMeuanue: * — CTATHCTHYECKY 3HAIHMBIE PASAMUHS TI0 CPABHEHHIO C IpyTmoit korTpoas (ex Ne 2) mpu p<0,05
Note: * — statistically significant differences compared to the control group (shop No. 2) at p<0.05
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CpeAHEeMHOTOAETHUX IIOKa3aTeAeHl «IIPOLEHT HOAEBIINX AUIL»
(46,1% B uccaeayemott rpyrie 1 49,9% B KOHTPOABHOI! FpyTIITe)
U <HHAEKC 3A0poBbsi> (53,9% B nccaeayemoii rpymme u 50,1%
B KOHTPOABHOIt TPYIIIe) MOKA3aA0 OTCYTCTBHE AOCTOBEPHBIX
pasauamit mexxay rpymmamu (y’=1,46, p=0,226).

CpaBHeHIe CpeAHEMHOTOAETHUX IIOKA3aTeAet! 3a00AeBaeMo-
CTH HCCAEAYEMO TPYIIIBL C PECITyOAMKAHCKUMY [I0KA3aA0, YTO
ypoBetb 3BY T pabOTHUKOB, TOABEPTAIOIINXCSI BO3AEHCTBHIO IIbl-
Av acbecTa Ha pabodueM MecTe, He MeeT CTATHCTHYECKY 3HATMMbIX
OTAMYHIL OT CPEAHEPECITyOAMKAHCKOTO YPOBHS KAK 10 CAYYAsIM,
Tax ¥ 110 AHsIM BH. AHaAOrMYHBIHA aHAAMS3, IIPOBEACHHBIH C HOP-
MEPYIOIUMH ITIOKA3aTEASIMH 3200ABAEMOCTH B OTPACAH TIPOH3-
BOACTBA CTPOMTEABHBIX MATEPHAAOB, BbISIBUA OOA€e HUBKHIT ypO-
BeHb 3a00AeBaeMOCTH B 1jexe N2 1 110 MHTerpaAbHOMY [TOKA3aTeArd
(UI1), (t=2,30, p<0,05), oanaxo no caysasm BH 1 o o BH
CTATUCTHYECKY 3HAYNUMBIX PA3AVUHIL BBIIBACHO He OBIAO.

Kommaexcnas onjerka ITP ¢ ncrioab3oBaHneM cpepHeB3Be-
IIeHHOTO CyMMapHOTro ko3 duiinenTa ycaosuii Tpyaa (2,69)
U MHTeTpaAbHOTO napamerpa yposHs 3BYT paboTHuKOB Hc-
CAeAyeMOi IPYIIIIbI IO3BOAMAA YCTAHOBHTS, YTO uHAekc [1P y
pabOTHHKOB Ijexa acheCTOLEMEHTHBIX U3AEAHI PaBeH 5, UTO
OLIEHUBAETCS KaK CPEAHUI (cymeCTBeHHbIﬁ, He)KEAaTEAI)HbIﬁ)
U TpebyeT NPHHSITHS Mep 110 €r0 CHIKEHUIO C YCTAHOBAEHHU-
eM KOHKPeTHBIX CPOKOB HX BBIITOAHEHHUS.

Cranpaprusanust o6mux nokasareaeit 3BYT B rpynmax
CpaBHEHHS IO TIOAY He U3MEHMAQ COOTHOIIEHHMS ITOKa3aTeAel.
Anaaunsupys yposau 3BY'T, audepeHIpoBaHHbIE IO MOAY,
CTOWUT OTMETHTB, YTO B 11eXe N2 1 BBIIBACHBI CTATUCTUYECKH 3Ha-
YHMble FeHAEPHbIE PA3AUYISL: My>KIHHBI 6oAeroT Ha 40,29% damme
(t=3,00,p<0,05) n Ha 53,8% poabie (t=2,05,p<0,05) SKEHIUH
Toro ke exa (Taba. 2). O6HapyskeH 60Aee BbICOKHII MHTETPAAD-
HBIi TOKA3aTeAb YPOBHS 3a00A€Ba€MOCTH JKEHIUH B KOHTPOAb-
HO¥L IpyTIne 1o CpaBHEeHHUIO ¢ uccaeayemoit (t=2,53, p<0,05).

Cranpaprusanus o6Iux OKa3aTeAel 3a00AeBaeMOCTH B
TPYIIIAX I10 BO3PACTY IO3BOAMA YCTAHOBUTD, YTO IIPH OAU-
HAKOBOM BO3PACTHOM COCTaB€ UCCAEAYEMOM M KOHTPOAbHOM
TPYIII COOTHOLIEHNE [I0Ka3aTeAell OBIAO ObI HHBIM TOABKO 32
2014 r. mo cay4asm BH, ocTaabHbIe MOKa3aTeAr He H3MeHH-
AU COOTHOIIEHHE ITOCA€ CTAHAAPTU3AIMH. YCTAHOBACHHbIE
3aKOHOMEPHOCTHU CBHUAETEABCTBYIOT O TOM, UTO AOCTOBEp-
Hble Pa3AUYHS B BO3PACTHOM COCTAaBe HCCAGAYEMOMU U KOH-
TPOABHOM I'PYII He OKA3bIBAIOT CYIeCTBEHHOTO BAUSHHS
Ha rmokasarean 3BYT B paHHBIX rpynmax.

Ipu comocTaBaeHNH YpOBHei 3260A€BaEMOCTH 10 BO3PACTY
3aMeYeHO, YTO KaK B HCCAEAYeMOIt, TAK U B KOHTPOABHOI TPYII-
Ie, HarboAbIIee 4rcAo caydaeB BH HabaropaeTcs y paborHIKOB

Original articles

A comparison of the average long-term morbidity rates of
the study group with the national ones showed that the level
of morbidity with TD of workers exposed to asbestos dust in
the workplace has no statistically significant differences from
the national average level both for cases and for days of TD. A
similar analysis carried out with normalizing indicators of mor-
bidity in the construction materials industry revealed a lower
level of morbidity in shop No. 1 for individual entrepreneurs
(t=2.30, p<0.05), but there were no statistically significant dif-
ferences between cases of TD and days of TD.

A complex assessment of occupational risk using the
weighted average total coefficient of working conditions (2.69)
and the integral parameter of the level of morbidity with TD
of employees of the study group allowed us to establish that
the index of occupational risk for employees of the asbestos
cement products shop is 5, which is estimated as the average
level of risk (significant, undesirable) and requires taking mea-
sures to reduce it with the establishment of specific deadlines
for their implementation.

Standardization of general indicators of incidence with
TD in comparison groups by gender did not change the ratio
of indicators.

Analyzing the levels of incidence with TD differentiated
by gender, it should be noted that in workshop 1, statisti-
cally significant gender differences were revealed: men are ill
40.2% more often (t=3.00, p<0.05) and 53.8% longer (t=2.05,
p<0.05) than women in the same workshop (table 2). When
comparing the indicators in different groups, a higher integral
indicator of the level of morbidity of women in the control
group was found in comparison with the study group (t =
2.53, p<0.05).

Standardization of general indicators of morbidity in age
groups allowed us to establish that if the same age composition
of the study and control groups, the ratio of indicators would
have been different only in 2014 for cases of TD, the remain-
ing indicators did not change the ratio after standardization by
age. The established regularities indicate that significant differ-
ences in the age composition of the study and control groups
do not significantly affect the incidence of TD in these groups.

When comparing the levels of morbidity by age, it was
noted that, both in the study and in the control group, the larg-
est number of cases of TD is observed in employees under 30
years of age, then with increasing age, the incidence of disease
in both groups decreases (table 3). According to the number
of days of TD, the highest values of the indicator in the study
group were observed in the age of 40-49 years (950.9 (95% CI

Tabauna 2 / Table 2

3BYT paborankos OAO «KpacHoceAbCKCTpoOiiMaTepHaAbI>» B 3aBHCHMOCTH OT 0Aa 32 2014-2017 rr. (ma 100 kpyrao-

FOAOBDIX PaGOTHHKOB)

Morbidity with temporary disability of employees of JSC “Krasnoselskstroymaterialy”, depending on gender, for 2014-2017

(per 100 year-round employees)

Iloa Iloxasarean ITex Ne1 (P+m) ITex Ne2 (P+m)
CAy4an 95,3+7,05** 105,9+4,71
My>K4IHHBL AHH 1006,8+145,31** 1009,9+92,48
UI 309,8+18,40™ 327,0£12,47
CAydan 68,0£5,79 76,916,50
Kenmunnr AHU 654,7+£91,90 862,1+127,80
ur 211,0£10,74* 257,5£14,93

ITpumeyanus: * — CTaTHCTHYECKH 3HAYMMble PA3AMYHS 10 CPABHEHHUIO C IPyTIoi KoHTpoas (tex N2 2) mpu p<0,05; ** — crarucru-

9eCKM 3HAYMMble FeHACPHbIE Pa3AMUMsA BHYTPH rpymnisl npu p<0,0S.

Notes: * — statistically significant differences compared to the control group (shop No. 2) at p<0.05; ** — statistically significant gender differences

within the group at p<0.0S.
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maaaie 30 AeT, AdAee C yBeAHUEHIEM BO3PACTA YaCTOTa 3a00Ae-
BaeMOCTH B obeux rpyrmax camwxkaercs (Taba. 3). Tlo uucay aneit
BH Hauboaee BbICOKVE 3HAYEHMS [TOKA3ATEAS] B HCCAEAYEMON
rpyrne HabAKARANCH B BospacTe 40-49 aer (950,9 (95% AU
664,16-1237,62)), a B KOHTPOABHOM IPyIIIe — y PAGOTHUKOB B
Bospacre A0 30 aet (1305,7 (95% AW 918,80-1692,63)). Cra-
THUCTHYeCKH 3HAYMMbIX PA3AHYUI B 3260A€BAEMOCTH Pa3AHYHBIX
BO3PACTHbIX I'PYILI MEXKAY LIeXaMH BBIIBACHO He OBIAO, 33 HCKAIO-
uenneM UI1 B BospacrHoi rpymie «30-39 aeT>, KOTOpBIiL ObIA
Bbime y paboTHuKoB nexa N2 2 (t=3,84, p<0,05).

CraHpapTH30BaHHbIE [10 CTAXY O0IKe IIOKa3aTeAl 3a00Ae-
BaeMOCTH B I1eXaX M3MEHHAM COOTHONIEHHE TOABKO IO CAYJasIM
u AHM BH 3a 2014 1., ocTaAbHbBIE [TOKA3aTEAH, B TOM YHUCAE
CpeAHEeMHOTOACTHHE, He I3MEHHMAU COOTHOIIEH e OCAe CTaH-
AaprH3anuy no craxy. [loAydeHHbIe AQaHHbBIE TOBOPAT O TOM,
4TO AOCTOBEpHbIE Pa3AHYHS B CTAXKEBOM COCTaBe HCCACAYEMOH
H KOHTPOABHO! I'PYIII He OKA3BIBAIOT CYIeCTBEHHOTO BAMSHIIS
Ha nokasateau 3BYT B AQHHBIX rpymmax.

Anaau3 3a60AeBaeMOCTH II0 CTAXY BBIIBHA BBICOKYIO 3a-
00A€BaEMOCTb B CTOXKEBOI rpymIe «1-4 ropa» B oboux rexax,
TP 9TOM YHCAO CAyYaeB HETPYAOCIIOCOOHOCTH B Iiexe NO 2 aast
AQHHOI CTaKeBOH rpymmbl coctarao 184,0 (95% AU 153,30~
214,70) cay4as BH, a ancao AHeit HeTpyAOCIIOCOGHOCTH cOCTa-
Brr0 1761,3 (95% AU 964,08-2558,59) amsa BH ma 100 pabo-
TAIOLIKX, YTO XAPAKTePHU3yeT yPOBEHDb 3200AeBaEMOCTH B AAHHOI
TPYIIIIe KaK «O4YeHb BBICOKMI> IO IIKAAe, IpeasoxeHHOH E.A.
HorxunbM (Taba. 4). B 91011 5k cTakeBoit rpyTie 06HapyseHbI
AOCTOBEpHBIE OTAUYHS B YPOBHSIX 3200A€BaeMOCTH HCCACAYEMOIT
¥ KOHTPOABHOI1 rpymmn 1o caysasm BH (t=2,38, p<0,05) u 1o
MHTerpaAbHOMy nokasareato (t=3,59, p<0,05). C yseandennem
craxka paborsi yposetb 3BYT B obeux rpymmnax cHimKaeTcs.

Ipu cpaBHHTEABHOM aHAAM3E YACTOTHI K AAMTEABHOCTH 3a-
00AeBaHMUI PAOOTHUKOB IO OTAEABHBIM KAACCaM O0A€e3HelT B Hc-
CAEAYeMO} TPYTIIle YCTAHOBAGHO, UTO B CTPYKTYpe NAaTOAOTHHU
OCHOBHO€ MeCTO 3aHMMAIOT OOAE3HH OPraHOB ABIXAHHS KaK 110
CAYYasIM, TaK M IT0 KAACHAAPHBIM AHSIM C YAGABHBIM BecoM 48,3%
u 37,1% cooTBercTBeHHO, 3 HUX 94,2% caydaes BH u 91,4%
aHert BH npuxoasTcs Ha ocTpble pecrupaTopHble HHQEKIUH.

Ha BropoM MecTe — 60A€3HM KOCTHO-MBILIEYHOR CHCTEMBI
U COGAVHHUTEABHOH TKAHH C YAABHBIM BecoM 23,7% 10 cAydasM
u 26,9% no ausim BH. ITpuunsamu HeTpyAOCIIOCOOHOCTH 110
AQHHOMY KAACCy 3a00A€BAHMIT Jallje BCETO CTAHOBSITCS HEBPOAO-
THYeCKHe IPOSBACHIS HOSCHUIHOTO U FPYAHOTO OCTEOXOHAPO3a,
Ha KOTOpble mpuxopuTcs 65,8% cayyaes BH u 51,2% aneit BH.

Tperbe paHroBOoe MeCTO B CTPYKType KaK IIO CAyYasiM
(9,4%), Tax u no xareHpapHbIM AHsAM (13,0%) 3aHUMAIOT

664.16-1237.62)), and in the control group — in workers un-
der 30 years of age (1305.7 (95% CI1918.80-1692.63)). There
were no statistically significant differences in the incidence of
various age groups between workshops, with the exception of
integral indicator /II/ in the age group “30-39” years, which
was higher in the employees of workshop 2 (t=3.84, p<0.05).

General indicators of morbidity standardized by length of
service in the workshops changed the ratio only in cases and
days of TD for 2014, other indicators, including the average,
did not change the ratio after standardization by the experi-
ence. In general, the data obtained suggest that significant dif-
ferences in the age structure of the study and control groups
do not significantly affect the incidence of TD in these groups.

The analysis of morbidity by experience revealed a high in-
cidence in the trainee group “1-4 years” in both workshops,
while the number of cases of disability in workshop No 2 for
this trainee group was 184.0 (95% CI 153.30-214.70) cases of
TD, and the number of days of disability was 1761.3 (95% CI
964.08-2558.59) days of TD per 100 employees, which charac-
terizes the level of morbidity in this group as “very high” on the
scale proposed by E.L. Notkin (table 4). In the same study group,
significant differences were found in the incidence levels of the
study and control groups for cases of TD (t=2.38, p<0.05) and for
the integral indicator (t=3.59, p<0.0S). Further, with increasing
work experience, the incidence of TD in both groups decreases.

In a comparative analysis of the frequency and duration
of diseases of employees for certain classes of diseases in the
study group, it was found that the main place in the structure
of pathology is occupied by respiratory diseases both by cas-
es and by calendar days with a specific weight of 48.3% and
37.1%, respectively, of which 94.2% of cases of TD and 91.4%
of days of TD are acute respiratory infections.

In second place — diseases of the musculoskeletal system
and connective tissue with a specific weight of 23.7% for cases
and 26.9% for days of TD. The causes of disability for this class
of diseases are most often neurological manifestations of lum-
bar and thoracic osteochondrosis, which account for 65.8% of
cases of TD and 51.2% of days of TD.

Diseases of the circulatory system occupy the third place
in the structure both by cases (9.4%) and by calendar days
(13.0%). From diseases of the circulatory system the largest
share had diseases of arteries, arterioles and capillaries (36.7%
of TD cases and 40.4% of days of TD), a disease characterized
by elevated blood pressure (33.3% of RD cases and 21.5% of
days TD) and diseases of veins, lymphatic vessels and lymph
nodes (20.0% of TD cases and 29.6% of days of TD).

Tabauna 3 / Table 3

3BYT pa6oraukos OAO «KpacHoceAbckcTpoitMaTepHaAbl» B 3aBHCHMOCTH OT Bo3pacra 3a 2014-2017 rr. (aa 100

KPYTAOTOAOBBIX Pa6OTHHKOB)

Morbidity with temporary disability of employees of JSC “Krasnoselskstroymaterialy” depending on age for 2014-2017 (per

100 year-round employees)

Bospacr, aer
I'pynna cpaBHenns IToxasatear BH
<30 30-39 40-49 S0 m >
CAyYaH 111,8+25,64 62,5+9,32 89,4£7,27 77,417,52
Llex Ne 1 (P£m) AHH 829,4+402,32 522,2+123,09 950,9+146,29 830,7+141,94
II 304,5+60,51 180,7£14,23* 291,5£18,17 253,5+16,85
CAyYaHn 140,6+8,96 83,316,21 87,5£7,40 73,248,23
Llex Ne 2 (P+m) AHH 1305,7£197,41 788,0+107,23 959,4+151,69 800,0£153,96
HIT 428,4+28,36 256,3+13,61 289,7£18,54 241,9+£17,83

[Tpumeuanue: * — CTAaTHCTHYECKH 3HAYMMBIE PA3AMNUS 110 CPABHEHHUIO C Ipymmoit cpasrenus (hex N2 2) mpu p<0,0S.
Note: * — statistically significant differences compared to the comparison group (workshop No. 2) at p<0.0S.
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6oAe3HHU cuCcTeMbl KpoBoobpaieHust. 113 60Ae3Hel cucTeMsl
KPOBOOOpAIeH s HANOOABIINIT YACABHBIN BEC UMEAU 60AE3HH
apTepuii, apTeproA u Kammaasipos (36,7% caygaes BH n 40,4%
aHeit BH), 60Ae3HH, XapaKTepH3yOII¥ecs MOBbIIEHHbIM KPO-
BAHbIM AaBAeHHeM (33,3% caygaes BH u 21,5% aneit BH) u
60Ae3HU BeH, AUMPATHIECKHUX COCYAOB U AUMPATHIECKUX Y3-
208 (20,0% cayuaes BH u 29,6% aneit BH).

CpaBHeHIe 3a00A€Ba€MOCTH B HCCAEAYEMOH U KOHTPOAB-
HOM T'PYIIAaX PabOTHHUKOB II0 OTAEABHBIM HO30AOTHYECKUM
dopmam mokasaao caepyromee. I[TokasaTeAn 3a60AeBaeMOCTH
II0 KAACCY S9HAOKPHHHBIX 3a00AeBaHMIL B Ilexe N° 1 AOCTOBepHO
BBIIIe TIOKa3aTeAett B exe N¢ 2 mo ausam BH (t=9,22, p<0,05)
u o UI1 (t=4,12, p<0,0S). Ilpu sToM 6oAbIIast 9acTb CAyIaeB
BH B aTOM KAQCCE IIPEACTAaBACHA CaxapHBIM ArabeToM. Kpome
TOTO, BBIIBACHBI AOCTOBEPHOE IIpeBBIIeHNe HHTeIPAAbHOTO
Imapamerpa ypoBHs 3a60AeBaeMOCTH B Itexe N 1 o cpaBHe-
HUIO C KOHTPOABHOM I'PYIION O KAACCY GOA€3HEH CHCTEMBI
kpoBoobpamenus (t=3,92, p<0,05) u 6oaesneit opraHos nu-
mesapenus (t=3,13, p<0,05). CaeayeT Takxe OTMETHTD, 4TO
II0 KAACCY 3a00A€BAHMIT OPraHOB ABIXAHHUS yPOBHHU 3a00A€Ba-
eMOCTH OBIAM AOCTOBEPHO BBIIIe B Ifexe NO 2 KaK IIO CAy4asiM
BH (t=3,20, p<0,05), Tax 1 no auam BH (t=3,69, p<0,05).

Opmnako npu cpasHeHun cTpykTypsi 3BYT paborHukos
HCCAEAYEMOM TPYIIIBI C PeCIlyOAMKAHCKMMH M OTPACAEBBIMH
IoKa3aTeAsMH OOHapyxxeHa 6oAee BHICOKasl 3a60A€BaEMOCTb
6OAe3HSAMM OPraHOB ABIXaHUS B Ijexe NO 1 [0 CpaBHEHHIO ¢
pecry6ankanckumu ypostsvu 1o I (t=7,31, p<0,05) 1 o
CPaBHEHHIO C HOPMUPYIOIIMY ITOKA3aTeASMH B OTPACAH TIPO-
M3BOACTBA CTPOMTEABHBIX MaTepraAos o AHaM BH (t=2,33,
p<0,05) u mo UII (t=8,01, p<0,05). ITo kaaccy 6oaesneit
KOCTHO-MBIIIEYHOM CcUCTeMBI B Iexe N2 1 TakKe BbISIBAEHDI
3HAYUTEABHO OOAee BBICOKIIE ITOKA3aTeAN 3a00AeBAEMOCTH II0
caygasm BH B cpaBHeHnu ¢ pecrry6AuKkaHCcKAME ypOBHAMH (t =
3,72, p<0,05) u oTpacaesbvMu nokasareasm (t=4,04, p<0,0S).

BaxxHbIit ¢ COIMAABHON U 9KOHOMHYECKOH CTOPOHBI II0-
KA3aTeAb YaCTO M AAUTEABHO OOAIOIMX AMI], KAK IIPABHAO,
KOPpEAHPYeT C OOIIUM yPOBHEM TPYAOIIOTEPD, K YeM BhIlIe
II0CAEAHHE, TeM GOABIIe IPOLIEHT YaCTO U AAMTEABHO (0Aero-
mux aun. CpaBHeHHe IIOKa3aTeAedl B HCCACAYEMOM IpyIIie H
PYIIIe KOHTPOAS BBISIBHAO HECKOABKO OOAee BHICOKHE ITOKa-
3aTeAd B Ilexe N® 2, OAHAKO Pa3sAMYHs He MMEAH CTaTHCTHYe-
CKO¥1 3HAYMMOCTH. Tak AOAS 4aCTO GOACIOIIHX COCTaBHAA 2,5%
B 1jexe N 1 11 4,2% B nexe N2 2 (x°=2,10, p=0,148), oruteanHo
6oneromux — 3,0% B mexe N2 1 1 4,9% B nexe N2 2 (x°=2,04,
p=0,153) M 9aCTO U AAMTEABHO 6oAeromumx — 1,5% u 2,1% co-
orsercrsenHo (y’=0,49, p=0,486).

Original articles

A comparison of the incidence in the study and control
groups of employees for certain nosological forms showed
the following. The incidence rates for the class of endocrine
diseases in workshop 1 are significantly higher than those in
workshop 2 for days of TD (t = 9.22, p<0.05) and for integral
indicator (t=4.12, p<0.0S). At the same time, most cases of
TD in this class are represented by diabetes mellitus. In addi-
tion, there was a significant excess of the integral parameter of
the level of morbidity in workshop 1 compared with the con-
trol group for the class of diseases of the circulatory system
(t=3.92, p<0.05) and diseases of the digestive system (t=3.13,
$<0.05). It should also be noted that in the class of respiratory
diseases, the incidence levels were significantly higher in work-
shop 2 both for cases of TD (t=3.20, p<0.0537 and for days of
TD (t=3.69, p<0.05).

However, when comparing the structure of morbidity
with TD of employees of the study group with national and
industry indicators, a higher incidence of respiratory diseases
was found in workshop 1 compared with the national levels
for integral indicator (t=7.31, p<0.05) and compared with the
normalizing indicators in the construction materials industry
for days of TD (t=2.33, p<0.05) and for integral indicator
(t=8.01, p<0.0S). For the class of diseases of the musculo-
skeletal system in workshop 1, significantly higher incidence
rates for cases of high blood pressure were also revealed in
comparison with the national levels (t=3.72, p<0.05) and in-
dustry indicators (t=4.04, p<0.05).

An important indicator from the social and economic side
of frequently and long-term ill people, as a rule, correlates with
the overall level of labor loss, and the higher the latter, the
greater the percentage of frequently and long-term ill people.
Comparison of indicators in the study group and the control
group revealed slightly higher indicators in workshop 2, but
the differences were not statistically significant. So the share
of frequently ill people was 2.5% in workshop 1 and 4.2% in
workshop 2 (x2 =2.10, p = 0.148), long — term ill people —
3.0% in workshop 1 and 4.9% in workshop 2 (x2= 2.04, p =
0.153) and often and long-term ill people~1.5% and 2.1%, re-
spectively (2= 0.49, p = 0.486).

To assess the severity of the course of diseases, the ratio
of outpatient and inpatient cases in comparison groups was
analyzed. It was found that for the entire study period, the
percentage of hospitalization among employees of the study
group was 14.0% for cases of TD and 9.5% for days of TD,
while in the control group-16.1% and 24.3%, respectively. Sta-
tistical processing of the obtained data revealed significantly

Tabaumna 4 / Table 4

3BYT pa6oraukos OAO «KpacHoceAbCKCTpoiMaTepHaAbl» B 3aBHCHMOCTH OT CTaka 3a 2014-2017 rr. (ma 100 kpy-

TAOTOAOBBIX paGOTHI/IKOB)

Morbidity with temporary disability of employees of JSC “Krasnoselskstroymaterialy”, depending on the length of service for

2014-2017 (per 100 year-round employees)

I'pynna cpaBHeHns IToxazarear BH Crax aer
1-4 5-9 10-14 1Su >
cAyYan 100,0+31,62* 90,9+20,33 97,31£16,22 78,2+4,90
Hffn’f) ! AfH 660,0+417,42 772,74329,49 918,9+302,14 82399127
HII 256,9+63,49* 265,0+44,59 299,0+40,10 253,9+£10,95
Tex Ne 2 cAyYan 184,0+15,66 108,5+7,58 82,8+7,55 72,8%5,40
(P+m) AHU 1761,3£406,76 996,8+£145,02 915,2+152,00 741,6+93,81
NIl 569,3£59,68 328,8+19,95 275,2+18,24 232,4+11,09

ITpumMeyanue: * — CTATHCTHYECKH 3HAYUMbIE PA3AMYHS IO CPABHEHHIO C TPy KoHTpoas (nex Ne 2) mpu p<0,0S.
Note: * — statistically significant differences compared to the control group (workshop No. 2) at p<0.05.
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OpI/II'I/IHaAbeIe CTaTbU

AASL OLIeHKH TSDKEeCTH TeueHHs 3a00AeBAHMUIL IPOBEAEH aHa-
AM3 COOTHOLIEHHS aMOYAQTOPHBIX U CTALIMOHAPHBIX CAYYaEeB B
TpYIIIAX CPaBHEHMS. YCTAHOBAGHO, YTO 32 BeCh U3y4aeMbli Ie-
PHOA IIPOLIEHT FOCIUTAANSALNN CPEAU PAOOTHHUKOB UCCACAYE-
Mol rpymmsl coctaBuA 14,0% 1o cayyasm BH u 9,5% mo ansm
BH, Toraa xax B rpymme koHTpoAs — 16,% u 24,3% cooTser-
crBerHO. CraTncTHYecKast 06pabOTKa IIOAYIEHHBIX AQHHBIX BBI-
SIBUAQ AOCTOBEPHO 00Aee BBICOKYE YPOBEHb TOCIUTAAN3ALINY
B KOHTPOABHOM rpymie no AusmM BH (X2= 28,97, p<0,001).

YpoBens noreps IpoPecCHOHAABHOTO 3A0POBbs paboT-
HHKOB, PACCUMTAHHBIN C HCIIOAb30BAHHEM IIOCTOSHHOTO KO-
adunuenta perpeccun, cocrasua 33,7% (cymecrsenHsiii, 3
KAaCC) B HccaepyeMoit rpymme u 45,7% (Bbicokuit, 4 kaacc) B
TpYIIIe KOHTPOASL.

O6cyskpenne. AnHaMuKa 06IIMX MHTEHCHBHBIX [IOKa3aTe-
Aert 3BYT B njexe N 1 3a u3yueHHBIN epHOA AEMOHCTPHpPYeET
BBIPKEHHYI0 TEHAECHIIUIO K CHIDKEHUIO KaK uncAa cAydaeB BH
Ha 39,5%, Tak u uncaa aneit BH na 30,6%, uro 06ycaoBaeHO, B
OCHOBHOM, yMeHbIIEHIeM TPYAOILIOTepb II0 KaacCy «boae3Hu
OpPTraHOB ABIXaHHS>»>, OAHAKO IIPH 9TOM AAUTEABHOCTb 1 cAydas
Bospocaa ¢ 9,3 (95% AU 8,38-10,24) amsa B 2014 1. po 11,3
(95% AM19,20-13,32) auaB 2017 .

O61re cpeAHEMHOTOAETHIE [TOKA3aTeAN YPOBHS BpeMeHHOM
HeTPYAOCIIOCOOHOCTH AOCTOBEPHO BBIIIIE B IPYIIIIE KOHTPOAS Ha
20,4% 1o xoamdectsy cayqaes BH (t=2,79, p<0,05) u Ha 24,1%
nio UTT (t=3,4S, p <0,05). OaHaxo, mokasareAu 3a60AeBaeMOCTH
II0 KAACCY SHAOKPUHHBIX 3a00A€BaHMIT, GOAE3HEl CHCTEMBI KPO-
BooOpaieHus 1 60Ae3Hell OPraHOB MHIeBAPEHIsT AOCTOBEPHO
BBILIE B HCCAEAYEMO TPYIIIIE, YTO OTYACTH MOXHO OOBSCHUTD
BO3PACTHBIMH PA3AMUMAMHU YT (CPeAHHit BO3PACT pabOTHHKOB
HCCAEAYeMOY IPYTIIbI 3HAYMTEABHO BbIIIle TAKOBOT'O B IPYIIIIe KOH-
Tpoast). CpeAHEMHOTOAETHHE TIOKA3ATEAH «ITPOLIEHT HOAEBIIHX
AMII»> M <HHAEKC 3A0POBbsI» He UIMEIOT AOCTOBEPHbIX PA3AHHIL B
FICCAEAYeMOi1 I KOHTPOABHO rpymmax (y’=1,46, p=0,226).

CpeAHEMHOrOAETHHE [IOKA3aTeAH 3200AeBAEMOCTH UCCAE-
AyeMOI1 IpyIIIbl pAGOTHUKOB He UMEIOT CTATUCTUYECKH 3Ha-
YHMBIX PA3AMYHI C PECITyOAMKAHCKUMHY M C HOPMUPYIOIMM
[OKA3aTeAsIMU 3260A€BAEMOCTH B OTPACAH IIPOU3BOACTBA CTPO-
UTeAbHBIX MaTepHaAoB 1o caydasm BH u mo onsam BH, Ho BoI-
siBA€H 60Aee HU3KHUI YPOBeHDb 3a00AeBaeMOCTH B Ijexe N 1 1o
WII no cpaBHEHHUIO C OTPACABIO (t=2,30, p<0,05).

Cranpaprusarus o61ux moxasareeit 3a60AeBa€MOCTH 110
IIOAY, BO3PACTY U CTAXy He U3MEHHAQ UX COOTHOLIEHUS, YTO
CBHAETEABCTBYET O TOM, YTO HECMOTPS Ha AOCTOBEpHbIE pas3-
AWYUSI TIOAOBOTO, BO3PACTHOTO M CTAXKEBOI'O COCTaBa UCCAEAY-
€MOI1 U KOHTPOABHOM T'PYIIL, 3TO He OKA3bIBAET CYIL]eCTBEHHO-
ro BAMSHUS Ha o6mue nokazarean 3BYT B AaHHBIX rpymmax.

B nexe N0 1 myxxunssr 6oseroT Ha 40,2% dame (t=3,00,
p<0,05) uHa 53,8% poabure (t=2,05,p<0,05) SKEHIIVH, 2 UHTe-
IPaABHBII [TOKa3aTeAb 3a00AeBaeMOCTH paboTHHUI fexa N2 2 Ao-
CTOBEPHO BBIIIIE TAKOBOTO paboTHuIy jexa NO 1 (t=2,53, p<0,05).

3BYT B uccaeayeMo 1 KOHTPOABHOH I'PYIIIIAX 3aBUCHUT OT
BO3pacTa M CTaXa pabOTHHUKOB U HanboAbIlee OpeMs HeTpy-
AOCIIOCOOHOCTHU IIPUXOAUTCS Ha PAaOOTHHKOB B BO3PACTe A0
30 aer co cTaxxeM paboTst A0 4 Aet. C yBeAndueHneM Bo3pac-
Ta U CTX pabOTH YPOBHU 3200A€BAEMOCTH B 00€UX IPYIIIax
CHIKAIOTCS. Takyro AMHAMUKY IIOKa3aTeAell 3a60AeBaeMOCTH
MOXXHO OOBSICHUTD HAAMYHEM [IEPUOAA AAAIITALIMI OPraHU3Ma
PabOTHUKOB K BPeAHBIM IIPOM3BOACTBEHHBIM (aKTOPAM.

KoANY€eCTBO 9acTO M AAUTEABHO OOACIOIIMX AMI] B HCCAE-
AyeMO¥ 1 KOHTPOABHOII IPYIIIIe He HMeeT CTATUCTUYeCKH 3Ha-
YUMBIX PA3AMYHI, 2 yPOBEHb FOCIUTAAU3AINY B KOHTPOABHOMH
rpymnme Bbime 1o AHsM BH (X2 =28,97, p<0,001).

Wupexc I1P y paboTHHKOB 1jexa acheCTOLeMEHTHBIX H3Ae-
AU paBeH S5, YTO OLIeHUBAETCS KAK CPEAHHUI YPOBEHb PHUCKA
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higher levels of hospitalization in the control group on days
of high blood pressure (x*= 28.97, p<0.001).

The level of occupational health losses of employees cal-
culated using a constant regression coefficient was 33.7% (sig-
nificant, class 3) in the study group and 45.7% (high, class 4)
in the control group.

Discussion. The dynamics of the general intensive indica-
tors of TD morbidity in workshop No 1 for the studied period
shows a pronounced tendency to decrease both the number
of TD cases by 39.5% and the number of TD days by 30.6%,
which is mainly due to a decrease in labor losses for the class
“Respiratory Diseases”, but the duration of 1 case increased
from 9.3 (95% CI 8.38-10.24) days in 2014 to 11.3 (95% CI
9.20-13.32) days in 2017.

The overall average long-term indicators of temporary dis-
ability are significantly higher in the control group by 20.4%
for the number of cases of TD (t = 2.79, p <0.05) and by
24.1% for the individual entrepreneur (t = 3.4S, p <0.05).
However, the incidence rates for the class of endocrine dis-
eases, circulatory system diseases and digestive diseases are
significantly higher in the study group, which can be partly
explained by age differences in the groups (the average age of
employees in the study group is significantly higher than in the
control group). The average long-term indicators “percentage
of sick persons” and “health index” do not have significant dif-
ferences in the study and control groups (x*=1.46, p=0.226).

The mean annual incidence of the studied group of work-
ers do not have statistically significant differences with na-
tional indicators and normalizing the incidence in the sector
of production of construction materials in cases of TD and
the TD days, but detected a lower incidence in workshop 1 on
the integral indicator compared to industry (t=2,30, p<0,05).

Standardization of general indicators of morbidity by gen-
der, age and experience did not change their ratio, which indi-
cates that despite significant differences in the gender, age and
experience composition of the study and control groups, this
does not significantly affect the overall indicators of morbidity
with TD in these groups.

In workshop No 1, men are 40.2% more ill (t=3.00,
p<0.05) and 53.8% longer (t = 2.0S, p<0.05) than women,
and the integral incidence rate of workshop No 2 workers is
significantly higher than that of workshop No 1 workers (t =
2.53, p<0.05).

The incidence of TD in the study and control groups de-
pends on the age and length of service of employees, and
the greatest burden of disability falls on employees under 30
years of age with up to 4 years of experience. With increas-
ing age and work experience, the incidence rates in both
groups decrease. Such dynamics of morbidity indicators can
be explained by the presence of a period of adaptation of the
workers’ body to harmful production factors.

The number of frequently and long-term ill individuals in
the study and control groups has no statistically significant dif-
ferences, and the level of hospitalization in the control group
is higher on days of TD (x* = 28.97, p<0.001).

The occupational risk index for employees of the asbestos
cement workshop is 5, which is estimated as an average risk
level (significant, undesirable) and requires taking measures to
reduce it with the establishment of specific deadlines for their
implementation. At the same time, the level of occupational
health losses of employees is 33.7% (significant, class 3) in the
study group and 45.7% (high, class 4) in the control group.

Conclusions:

1. The incidence of TD of workers exposed to dust containing
chrysotile asbestos does not differ significantly from the national
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(cymecTBeHHBI, HeXeAaTeAbHDII) U TpebyeT NPUHATUS Mep
II0 ero CHIDKEHHUIO C YCTAHOBACHHEM KOHKPETHBIX CPOKOB HX
BbIOAHeHHs. [Tpu 9TOM ypOBeHD IOTeph MPOPeCcCHOHAABHO-
IO 3A0POBbsl PAOTHHKOB COCTaBAseT 33,7% (CymecTBeHHbIH,
3 KAacc) B HCCAeAyeMoit rpyne u 45,7% (Bbicokui, 4 kaacc)
B IPYIIIIe KOHTPOASL

BriBopbI:

1. 3BYT pabomnuxos, nodsepaaroujuxcs 6030eiicmeuto noi-
All, codepacaujeii XpU3omuA08viii acbecm, He umeem cyujecmeen-
HbLX OMAUMUE OM PeCchyOAUKAHCKUX U OMPACAEBDIX YPOBHEl, 4 6
CPABHEHUU C KOHMPOALHOT 2pynnoil yexa npoussodcmea 6A0k0s
U3 JHEUCHI020 OEMOHA U KOMNOSUYUOHHBIX MAMEPUAL0S DeMOH-
cmpupyem 6oAee HU3KUE NOKA3AMEAU.

2. Hebrazonpusamuvie ycAous mpyoa 00ycA06Ausaim cyuje-
CIMBeHHbITL YPOBeHDb NOMepPb NPoPeccuoHarbHo20 300posbs U He-
seramervrotii yposens IIP 3doposvio pabomuuxos, nodsepzato-
wuxcs 6030elicmeuio noiAu, codeprcaujeri xpu3omuAoebLii acbecm,
Umo mpebyem npuHIMUI Mep 1o €20 CHUNCEHUIO.

3. Hauboavtuue noxasameau 3aboresaemocimu pecucmpupy-
10MCs Y MOAOOBIX U HAUMEHEE CANCUPOBAHHDIX PAOOMHUIO8 Yexa
acbecmoyemenmubix u3deAuti, G no 2eHOEPHOMY NPUSHAKY — Y
MYHCUUH, 4O QOANCHO YHUMbIBAMBCA NPU NAGHUPOBAHUL NPO-
Puraxmuneckux Meponpusmuis.
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and industry levels, and in comparison with the control group of
the shop for the production of cellular concrete blocks and com-
posite materials shows lower indicators.

2. Adverse working conditions cause a significant level of oc-
cupational health losses and an undesirable level of occupational
health risk for workers exposed to dust containing chrysotile as-
bestos, which requires measures to reduce it.

3. The highest incidence rates are registered in young and least
trained employees of the asbestos cement workshop, and by gen-
der — in men, which should be considered when planning pre-
ventive measures.
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Beeaenne. Xumudeckue GakTOPHI B YCAOBHSAX MPOU3BOACTBA ABASIIOTCS MCTOYHHKAMMU IOCTOSHHOM OIIACHOCTH HAPYIICHHS
3AOPOBbSI, B TOM YHCA€ F IMMyHOAOTHYECKOTO, Y PAOOTHUKOB IIPEATIPUSITUS YePHOI METAAAYPIHE C IOAHBIM IJHKAOM BBIITY-
CKa ¢peppoBaHaAMAL.

ITeAb HccAeAOBaHHS — OLiEHKA YPOBHS MEMOPaHHbIX, BHYTPUKACTOYHBIX M MEXXKAETOYHbIX II0Ka3aTeAel IMMYHOPETYAS-
LMK y pabOTHUKOB IIPEATIPUSTUS YePHOI METAAAYPTHH B YCAOBHSIX U3OBITOYHON KOHTAMHHALIMA BAHAAMEM.

Marepuaanl 1 MeToAbl. O6cAepAOBaHbI 77 YeAOBeK, paOOTAIOMUX B PA3ANYHBIX IIPOM3BOACTBEHHBIX YCAOBHSX Ha METAAAYP-
THYeCKOM IPEeATIPHSTHH, U3 HUX 44 YeA0BeKa — pabOTHUKY $peppOCIIAABHOTO LieXa U AYIIAEKCHOTO 1jeXa, IKCIIOHHPOBaHHbIe
BaHapMeM; 33 4eAoBeKa, He UMelolIke MPO(eCcCHOHAAbHOTO KOHTAKTA C BAHAAUEM (aAMHHHCTpaTnBHmﬁ nepconaA). Texnoao-
rHeil IpOTOYHOM LIUTOMETPHH BBIIOAHEHBI ICCAEAOBAHNUE U OLieHKa [I0Ka3aTeAell HMMYHOperyasuuyu Membpanusix — CD25*,
CD95* u BHYTpHKATOUHBIX — PS3, @ TaKKe METOAOM UMMYHO$EPMEHTHOIO aHaAu3a MexxkaeTouHbx — TNFa.
Pesyabrarsr. O6HapysKeHO, 4TO ¥ paGOTAOIINX B YCAOBISIX 9KCIIO3ULIUY BAaHAAHI B KPOBH Bblllle pedepeHTHBIX 3HAYEHUI U 3Ha-
YeHHH, YCTAHOBACHHBIX y pabOTAIOIMX BHE 9KCIO3ULUU. Y PabOTAIOLIMX IIPH BO3ACHCTBHY Ha OPraHM3M BaHAAMS B YCAOBHSIX
MPOU3BOACTBA COAEPXKAHNE BAHAANSA B KPOBH CTaTHCTUYECKU 3HAYMMO (p<0,001), B 3,2 pa3a, IpeBbIlaeT pedepeHTHbINH YPOBEeHb
U B 5,2 pa3a 3HaueHM, [IOAYYEHHbIE ¥ PabOTAIONINX, He HMEIOLIHX IPO(ECCHOHAABHOIO KOHTAKTA C BAHAAUEM. YCTAHOBAEHO, YTO
y pabOTaIOIKX B YCAOBHSX BO3AGHCTBUS BAHAAUS cTaTHcTHYeckH 3HaunMo (p<0,001) B cpeaHeM B 1,5 pasa moBbIeHa 9KC-
npeccust CD25*-mapkep 1 CD9S5*-Mapkep OTHOCHTEABHO 3Ha4eHMUIT, IOAYYEHHBIX ¥ 00CAEAYEMBIX, HEIKCIIOHUPOBAHHBIX
BaHapueM. OOHapyXeHO, 4TO y PabOTAIOIINX B YCAOBHSIX SKCIIO3HUIIMH CTATUCTHIECKH 3HAYUMO (p<0,001), (8 cpeaHeM B 6
pas) cHmkena sxcrpeccust pS3 1 TNFa [0 OTHOMIEHUIO K 3HAYEHUSM, IOAYYEHHbIM Y PAGOTAIOIIHX BHE KOHTAKTA C BAHAAUEM.
BoiBoABL. YemanoseHo, 4mo y pabomanouux 6 ycAo8usx IKCHOZUUL NPOU3B0OCMEEHHbIMU GAKMOPAMY UMMYHHAS Jucpe-
2YAIYUS ACCOYUUPOBARA C NOBLIUEHHDIM COJepiaHUem 8 KPosy anadus. Y pabomHuxos npeonpusmus 4epHoi memasrypeuu
6 ycA08USX U36bIMOUHOl KoHmamunayuy eanaduem ommeuaemcs ducbaranc membpannvix (CD4*CD2SY, CD3*CDIS*), 6ny-
mpuxaemounsix (pS3) u mexcxremounvix (TNFa) noxazameaeii ummyrnopezyrayuu. B npoyecce adanmayuu opzanusma
803deficmeuto 8pedHbIX $aKmMopos npoussoocmeenHotl cpedvl 6aNHAS POLL NPUHAOLEHUM UMMYHOPESYASIMOPHLIM MEXA-
HUBMAM, U3YHEHUE U OYEHKA KOMOPbIX MOZYm Obimb UCHOAb308AHbL 0AS panHeil udenmuduxayuu JUCGYHKYUL UMMYHHOT
CUCEMBL 8 YeASX POPMUPOBAHUSL NPOPUAAKMUKYU HE2AMUBHOZ0 BAUSHUS HA 300P0BbE, BbIZBAHHO20 UAU 0NOCPEO0BAHHO20
dakmopamu Xumuueckozo xapaxkmepa.
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Introduction. Chemical factors in production conditions are sources of constant danger of health disorders, including
immunological ones, in employees of a ferrous metallurgy enterprise with a full cycle of ferrovanadium production.

The aim of the study was to assess the level of membrane, intracellular and intercellular immunoregulation indicators in
employees of the ferrous metallurgy enterprise under conditions of excessive vanadium contamination.



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (5)

Original articles

Materials and methods. 77 people working in various production conditions at the metallurgical enterprise were examined,
including 44 people-employees of the Ferroalloy shop and duplex shop exposed to vanadium; 33 people who do not have
professional contact with vanadium (administrative staff). The technology of flow cytometry was used to study and evaluate
the immunoregulation parameters of membrane — CD25+, CD95+ and intracellular — pS3, as well as the method of en-
zyme immunoassay of intercellular — TNFa.

Results. It was found that those working on exposure to vanadium in the blood are higher than the reference values and the val-
ues established for working outside the exposure. For workers exposed to vanadium under the production conditions, the blood
vanadium content is statistically significant (p<0.001), 3.2 times higher than the reference level and 5.2 times higher than the val-
ues obtained for workers who do not have professional contact with vanadium. It was found that the expression of CD25+-marker
and CD95+-marker was statistically significantly increased (p<0.001) on average by 1.5 times compared to the values obtained in
the subjects who were not exposed to vanadium. It was found that the expression of pS3 and TNFa was statistically significantly
reduced (p<0.001) (on average by 6 times) in relation to the values obtained in those working outside of contact with vanadium.

Conclusions. It was found that immune dysregulation is associated with an increased content of vanadium in the blood of workers
exposed to industrial factors. Employees of the ferrous metallurgy enterprise under conditions of excessive vanadium contamination
have an imbalance of membrane (CD4+CD2S+, CD3+CD95+), intracellular (pS3) and intercellular (TNFa) immunoregulation
indicators. In the process of adaptation of the body to the effects of harmful factors of the industrial environment, an important role
belongs to immunoregulatory mechanisms, the study and evaluation of which can be used for early identification of immune system
dysfunction in order to form the prevention of negative health effects caused or mediated by chemical factors.

Key words: iron and steel works; vanadium; immune dysregulation.
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Baeaenne. CymecTBeHHas AOAS 9KOHOMMYECKHX IIOTEpPb
CTpaHBI ¥ 00IfeCTBA BBI3BAHA IPOPECCHOHAABHBIMHU 3200A€-
BaHMSIMH, 00YCAOBACHHBIMH BO3AEHCTBHEM OIACHBIX U BPEA-
HBIX $aKTOPOB [IPOU3BOACTBEHHOM cpeabt [ 1-3 ]. Xummeckue
$aKTOpBI B YCAOBHSAX TIPOU3BOACTBA ABASIOTCS HCTOYHHKAMU
IIOCTOSHHOM OIIACHOCTH HAPYIIEHHS 3A0POBbs, B TOM YHCAE U
MMMYHOAOTHY€CKOT0, ¥ PAOOTHIKOB PasHbIX Ipodeccuit [4-
8]. BausiHue Ha paGOTHIKOB METAAAYPIHYECKHX IPEATIPUATHIL
BPEAHBIX IIPOU3BOACTBEHHBIX (aKTOPOB MOXET IIPOSBAATHCS
pasBUTHEM IPO(ECCHOHAABHBIX 3a00A€BAHII, POCTOM UHCAQ
XPOHHYECKHUX HeMH(EKIJHOHHBIX 3a00AeBaHMUI, B PA3BUTHU
KOTOPBIX BOXKHOE 3Ha4eHHe MMeeT UMMYHHAs AUCDeTIyASIHs
B yCAOBHSX oKcriosunun [ 9-11]. TeXHOAOTHS IPOTOYHOM Lyu-
TOMETPHH II03BOASIET AOKAAM30BATb K KOHTPOAUPOBATH OOAD-
IIMHCTBO IPOIIECCOB B pe3yAbTaTe Pa3BUTHS UMMYHHOTO OT-
Beta [ 12]. VisyueHne mapaMeTpOB HMMYHHOTO CTaTyca B yCAO-
BUSX BO3ACHCTBYS XHMUYECKUX PaKTOPOB IPOH3BOACTBEHHOMN
CPeABI AQeT BO3MOXXHOCTD aAeKBaTHO pearupoBaTh Ha HMMYH-
HBIIT AUCOAAAHC, Pa3PabaTHIBATh IOAXOABI K CBOEBPEMEHHOMY
BBIBACHHIO AKTUBHOCTH ITATOAOTHYECKH H3MEHEHHbBIX KACTOK
U IIPOI}eCCOB, KOTOPhIe OHH ONpeAeAsioT. MaeHTHOUKAMA
HMMYHHON AUCOYHKIIMH Y PAOOTAIONIMX IPH BO3AEHCTBUM Ha
OPTaHU3M BPEAHBIX [IPOU3BOACTBEHHBIX GAKTOPOB HEOOXOAU-
Ma C I]eAbIO QaHAAM3a PHCKA AASL OTA@ABHBIX TPOJECCHOHAAD-
HBIX TPYTII, PaHHE! AMarHOCTHKU HMMMYHHbIX HApyIIeHU U
GopMupoBaHHIO Mep IO IPOPHAAKTUKE 3a00AEBAHHIA, BbI-
3bIBAEMBIX BO3ACHCTBHEM XUMUYECKHUX GaKTOPOB.

ITeAb MCCA€AOBAHHS — OIIEHUTb YPOBEHb MEMOPAHHEIX,
BHYTPUKAETOYHDIX H MEXKACTOYHBIX IIOKa3aTeAel HMMYHO-
PETyASILIMH Y pabOTHUKOB IIPEAIPHATHS YePHOM METAAAYPIUH
B YCAOBHSIX M30BITOYHO! KOHTAMIHAIIMH BAHAAVIEM.

Martepuaan 1 MeToAbL HacTosmee nccaepoBaHMe BBITIOA-
HEHO C COOAIOACHHEM dTHYEeCKHX TPpeboBaHui XeAbCHHKCKOM
Aexaapanuu BMA 2000 r. u mporoxoaa Korsennuu Cosera

18.05.2020

Espomnsl 0 mpaBax yeaoBeka U 6uomepunure 1999 r. ITpo-
BeAeHHbIE HCCAGAOBAHHS OAOOPEHBI ITHIECKIM KOMUTETOM
®BYH «®HILI MIIT YP3H» Pocnorpetrap3opa. Brrmoa-
HeHO yrayOAeHHOe 06cAepOBaHKe 77 YeAOBeK, pabOTAIOMIKMX
B Pa3AMYHbIX IIPOU3BOACTBEHHDIX YCAOBHAX Ha METaAAypIHYe-
CKOM IIPEALIPUSTHI, 0COOEHHOCTBIO KOTOPOTO SIBASIETCS HAAM-
ure IOAHOTO ITMKAA BBIIyCKa peppoBaHaans. M3 Bcex obcae-
AOBAHHBIX: 44 YeAOBeKa — BbICOKOCTAKHUPOBAHHbIE Paboule
AYTIAEKCHOTO Ljexa (MeTaAAypPIHYecKoe OTACACHHE, IIUXTOBOE
OTAEAEHHE, CTAACPA3AMBOYHBIH YYACTOK, YIACTOK IIOATOTOBKU
COCTaBOB) M PEePPOCIIAABHOTO Liexa (XMMUYeCKHIl yIaCTOK,
9AEKTPOMETAAAYPTHIECKOe OTAeAeHHE, H3BeCTKOBOE OTAGAL-
HHUe), SKCTIOHUPOBAHHbIe BAHAAUEM; a TaKKe 33 4eAoBeKa, He
MMeloIye IPOPeCCHOHAABHOTO KOHTAKTa C BaHaAMeM (aAMu-
HUCTPATHBHBI nepconan), (taba. 1).

Cpealt XMMHUECKHX BeLeCTB, BO3ACHCTBYIOMHUX Ha PaboT-
HHKOB METAAAYPTHYECKOr0 IIPOU3BOACTBA, peobAapatomee
3HAYeHHe II0 BO3AEHCTBHIO HA COCTOSIHHE 3A0POBbs paboTa-
IOIUX UMEIOT MeHTOKCHA AMBAHAAMSA ¥ BaHAAMMCOAEpIKAIIHe
maaky (mbiab). Beimoanena arrecranus pabounx mect (ep-
POCIIAQBHBII LIeX, AYTAEKCHBIIT 1jeX) COTAacHO PyKoBOACTBY
P 2.2.2006-05 «PykoBOACTBO IO THIMEHUYECKOH OIleHKe
daxTopos paboueit cpeab! U TpyA0BOro mponecca. Kpurepuu
¥ KAACCHQUKAIMSA YCAOBHHI TPYAQ>.

X¥MHKO-aHAAUTHYECKOE HCCACAOBAHHE COAEPKAHHUS Ba-
HAAMSI B KPOBH 0OCA€AYeMbIX BBHIIIOAHEHO METOAOM Macc-
CIIeKTPOMETPUH C MHAYKTHBHO CBSI3aHHOM IIAA3MOM B cO-
orsercTBun ¢ MYK 4.1.3230-14 Ha Macc-cekTpoMeTpe
Agilent 7500cx (Agilent Technologies, USA) [13]. Ycrasos-
AeHHbIe KOHIIeHTPAIIUU BaHAAMS B KPOBHU OIIeHHUBAAKCH Ha OC-
HOBAHMH CPaBHUTEABHOTO AHAAM3A C pedepeHTHBIM yPOBHEM
B kposu (RfL) [14].

AeTexiius MeMOPaHHBIX ¥ BHYTPHKACTOYHBIX MOKA3aTe-
Aeif IMMYHHOTO CTaTyca BBIIIOAHEHA C IIOMOIIbIO IPOTOYHOTO
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yuromerpa FACSCalibur pupmst Becton Dickinson («BD>,
USA). YcraHoBAeHHe YpOBHSA aKcrpeccun MembpanHbix CD-
penenropos CD4*CD2S* (Mapkep paHHeil akTHBaLUu) U
CD3*CD9s* (FAS) (MapKep MO3AHEHN aKTI/IBaI_II/II/I) , Ha UMMy~
HOKOMITEHETHBIX KAETKAX BBIIIOAHEH METOAOM MeMOpaHHOM
HMMYHOQAIOOPECIIeHIMH C UCTIOAb30BAHMEM aHEAU MEUeHbIX
monokaoHaAbHbIX anTHTeA (MKAT) k Mem6pannsiM CD-
penentopam («BD>», USA). OnpeaeseHne BHyTpPHKAETOY-
HOTO Mapkepa amonro3a — pS3-IpoTeHHa — HPOBOAMAOChH
¢ nomompio MKAT nporus 6eaka pS3, KOHBIOTHPOBAHHBIX
¢ PE (Phycoerythrin) Becman Coulter («BC», USA) co-
rAACHO IPOTOKOAY GupMBI-IpousBopuTess. OnpeseseHue
YPOBHS 9KCIpeccuu mpoanonToruyeckoro nurokusa TNFa
BBIIIOAHEHO Ha MMMYHOQepMeHTHOM aHaAM3aTope Sunrise
(Tecan, Austria).

AASL OIMCaHMA AQHHBIX, IMEIOIIMX HOPMAAbHOE pacIpe-
AeAeHMe, HCIIOAb30BAHbl CPeAHee apuMeTHIecKoe 3HaueHHe
(M), CTaHAApTHAs OIKOKa (m) 1 95%-HbIil AOBEPUTEAbHBIH
uHTEpBaA AAd cpeaHero (95% AM). AAS IpoBepKU HyAeBbIX
THIIOTe3 O PABEHCTBE CPeAHHX 3HAUEHMI MEXAY AByMS He3a-
BHCHMBIMHU I'PYIIAMH C HOPMAABHBIM PacIpeAeAeHHeM IpH-
MeHSIACS ABYXBbIOOpOuHbIi KpuTepuit CTiopenTa. CpaBHeHIe
BBIOOPOYHBIX AAHHBIX C PedePEHTHBIMU yPOBHSIMH BHIIOAHEHO
C MICIIOAb30BAHIEM OAHOBBIOOPOUYHOro KpuTepHs Bruakoxcona.
YpoBeHb 3HAYMMOCTH, Ha KOTOPOM IIPOBOAMAACH POBEPKA
HyAEBBIX runoTe3, npuHumMaAcs pasubiM 0,05. Cratucruye-
CKHIl aHAAM3 AQHHBIX OCYIJECTBACH C IIOMOIIBIO IPOTPAMMBbI
Statistica 6.0 (StatSoft, USA).

PesyabraTsl m o6cyxaenne. [1o pesyabraTraM BBIIOA-
HEHHOJ aTTecTanuy pa6odnx mMecT (peppOCIAaBHEI LiexX,
AYTIAEKCHBIi 1}eX) YCTaHOBAEHbI IPEeBbIIIeHNS TUIHeHIeCKUX
HOPMATHBOB 110 COAEPXKAHHIO B BO3AYXe pabouest 30HHI: IeH-
TOKCHAQ AMBAHAAMS, BaHAAHIICOAEPXKamue mAaku (TIBIAB),
KOHIT@HTPAIUH KOTOPBIX IIPEBLIMIAAH AOITyCTHMbIE YPOBHU AO
5,2 1 17,8 pasa coorsercTBenHO coraacuo I'H 2.2.5.1313-03
«IlpeaeasHo pomycrumbie xonnentpanuu (ITAK) Bpeambx
BeljecTB B BO3Ayxe paboueit 30Hb». CoraacHo PyxkoBoAcTBy
P 2.2.2006-05, na 100% pa6oqnx MECT YCAOBHUS TPYAQ OIleHe-
Hb! KaK BpeaHsie (ot 1 a0 4 crenenn) [15].

O6HapyxeHO, YTO y PabOTAIOMHUX B YCAOBHSIX BPEAHOTO
TIPOM3BOACTBA B 6UOCpeAax cratucTiyecku 3Hauumo (p<0,001)
B 3,2 pasa IIOBBIIIEHO COAEPYKAHME BaHAAMSA II0 CPAaBHEHHIO C
BepxHeil rpaHHITe} AMaTa30Ha pedepeHTHbIX 3HaYeHHH 1 B 5,2
pasa — OTHOCHTEAbHO 3HAYeHH, TOAYYEHHBIX ¥ He3KCIIOHHU-
posanHbIx paboTaromux (p<0,001). Y paboTaromux B Ayraekc-
HOM Ifexe i GepPOCIIAABHOM IjeXe AOAS IIPO6 C MOBBIIIEHHBIM
ypOBHEM BaHaAMsA OTHOCHUTEABHO 3HA4eHHI, MOAYYEHHBIX Y
paGOTaIOIIlI/IX B 3aBOAOYIIpaBA€HHMH, cocTaBuaa 100% (Ta6A. 2).

AHaAM3 aKTHBAIJHOHHOTO CTAaTyca II0KA3aA, 4TO y pabo-
TAIOI[HX B YCAOBHUSX BPEAHOTO MPOU3BOACTBA CTATHCTHYECKH
snauumo (p<0,001) nosbimeno koanyectBo T-AuMPOLHUTOB,
akcpeccupyromux CD25* — mapkep (10 oTHOCUTeAbHOI
1 abcoatoTHON Beanuute) 1 CD9S* — mapkep (mponenTHOe
COAepIKaHHUe), C KPAaTHOCTBIO NPEBbIIEHNs B CpeAHeM B 1,5
pasa OTHOCHTEABHO 3HAUEHHI, IIOAYYeHHBIX y paboTaio-
IIUX, He UMEIONIUX IIPO$eCCHOHAABHOTO KOHTAKTA C BAHAAU-

Tabauma 1 / Table 1

XapakrepucTuka 06cAeAyeMbIX PabOTAIOINX IO BO3PACTY H pabodeMy CTaKy Ha IPeANPHITHH
Characteristics of the surveyed employees by age and work experience at the enterprise

Hoxasaress Heaxcnonnposannsie panapnem (n=33) JxcnonnpoBannblie BanasueM (n=44)
M (m) 95% AU M (m) 95% AU
Bospacr 41,20 (2,39) 40,00-45,67 38,73 (1,55) 35,53-41,93
Crax 10,15 (2,00) 10,00-14,00 12,08 (1,63) 871-1546
Tabauna 2 / Table 2

Xumuyeckuit anaAn3 6uocpes o6caesyempix paboraromux, M (m); 95% AU
Chemical analysis of the biological environment of the examined workers, M (m); 95% confidence interval (CI)

B - 3
AHAAHH B KPOBH, MI‘/AM BaHaAMEM (ﬂ=33)

Pa6oTtaromue, HeIKCIOHNPOBAHHBIE

Pa6oraromiue, IKCIIOHAPOBAHHBIE
panaaneMm (n=44)

PedepenTHbiil ypoBeHb

0,00006-0,00087

CpeaHee 3HaueHHe

0,00054 (0,00009); 0,00035-0,00074

0,00280 (0,00049); 0,00179-0,00381 #! <0001 p <0001

IMpumeuanue: *' ~ pasamaue ¢ pedepenmHbimu SHAUCHUAME;  — Pa3AMIHe MeXAY IPYIIIAMU CPABHEHHL.
Note: ¥ — difference with reference values; * — difference between comparison groups.

Tabauna 3 / Table 3

H3meHeHne MeMOpPaHHBIX, BHYTPUKAETOYHBIX H MESKKAETOYHBIX IIOKA3aTeAell HMMYHOPEI'YASIIIUH B 3ABHCHMOCTH OT
YPOBHSI KOHTAMHHAIMH KPOBH BaHAAHeM 00cAeayeMbIx paboTaromux
Changes in membrane, intracellular and intercellular immunoregulation parameters depending on the level of blood contamination

with vanadium of the examined workers

oxasareas Heskcnonnpopannsie BanapneM (n=33) JxcnonupoBannbie BaHapueM (n=44) ; p
M (m) 95% AHL M (m) 95% AU
CD25%, % 7,81 (0,39) 7,01-8,61 12,59 (0,47) 11,64-13,54 -7,43 | <0,001
CD25", 10°/and® 0,15 (0,009) 0,13-0,17 0,23 (0,009) 0,21-0,25 5,95 | <0,001
CD95*, % 28,53 (1,37) 25,73-31,33 34,65 (1,45) 31,72-37,59 -2,92 | <0,001
CD95*, 10°/an’ 0,62 (0,03) 0,54-0,69 0,65 (0,03) 0,58-0,72 20,68 | 0,498
pS3, % 3,41 (0,29) 2,81-4,02 0,60 (0,05) 0,49-0,55 12,37 | <0,001
TNFa, or/cm® 3,31 (0,26) 2,75-3,86 0,54 (0,04) 0,44-0,63 13,43 | <0,001
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em. Ob6Hapy)eHO, 4TO ¥ pabouux $peppOCIAABHOTO Iiexa
U AYIIAGKCHOTO IfeXa CTaTHCTHYeCKH 3HAYMMO (p<0,001) B
5,7 pasa pexxe ONpeAeAseTCs BHYTPHKAETOUHBIH 6eAok pS3
II0 CPABHEHMIO C PE3YABTATAME, YCTAHOBAGHHBIMHU y paboTa-
IOIfUX BHE IKCIIO3HUIIMK BAHAAMS. Y PAOOTAIONINX B YCAOBUIX
9KCIIO3UITMU TIPOM3BOACTBEHHBIMY (aKTOPaMM CTaTHCTHYe-
cxu 3HaunMo (p<0,001) 6oaee yeM B 6 pas CHIDKEHA SKCIPeC-
cus npoanoatoTuyeckoro nurokuHa TNFa mo orHomrenmo x
3HAYEHHUSIM, TIOAYIEHHBIMH Y 00CACAYEeMBIX, PAOOTAIONIMX BHE
KOHTaKTa C BaHaaeM (Taba. 3).

Banapmii, B 3aBUCHMOCTH OT BpeMeHH U MHTEHCHBHOCTHU
BO3AGHCTBISA, OKa3bIBaeT KaK aHTHOKCHAAQHTHOE, TaK U ITPOOK-
CHAAQHTHOE AEHCTBHE, YTO 3HAYMTEABHBIM 00PA3OM MOAMPH-
IUPYeT CHCTeMy pelleNluK i BHYTPHKACTOYHOH CHTHAAM33-
yuu [16]. BaHaaWil BAMSET Ha OCTAHOBKY KACTOYHOTO LIMIKAA
U MHIHOUPYeT MUIPALMIO KACTOK, MHUIJUMPYET aronTos u/
vAm Hekpo3 [17,18]. OTBer nMMyHHOM crCTeMbI YeAOBeKa Ha
anTHrex (ranTen) A060il STHOAOTHU ONpEAEASETCS POLieC-
camu poAndepaly U TeHeTHIeCKH AeTepMHHUPOBAHHOM I'-
6eAbI0 AUMQOLIITOB, UTO B HTOTE 00ECIIeUNBALT IOAAEPKAHUE
KAETOYHOTO rOMeocCTasa. AAs aKTHBAIJHOHHOTO IpoIlecca B
AMM}OIIUTAX XapaKTepPHa SKCIIPECCHs MeMOPAHHBIX aKTHBAIIU-
OHHBIX aHTUTIe€HOB AH(PepeHIPOBOYHOTO XapakTepa. B sarry-
cKe TIpoArdepaTuBHOro oTseTa T-AuMQOIHUTOB KAIOYeBas POAD
npuHapaexur penentopy k IL2 (CD25*), mocpeacTBoM KOTO-
POTo IOCAe CBA3bIBAHMS C AMTAHAOM PETHCTPHPYeTCS 1 IIPOBO-
AMTCSI QHTUT€HHbI CHTHAA C MEMOPAHBI B KACTKY. AMHAMIUKA
3KCIpeccuy Ha UMMYHOKOMIIETEHTHOM KAeTKe pelieniTopa K
IL2 xapakTepusyeT cTelleHb CUCTEMHOM apAANTAIIUM OPTaHU3-
Ma K [IOBBIIIeHHOM aHTUIeHHOI! (ranTeHHoit) Harpyske. [TyTem
aronTo3a MPOUCXOAUT SAUMMHALNS 3PEAbIX AKTUBHPOBAHHBIX
AMM$OLMTOB, BHITTOAHHBIINX CBOIO QH3HOAOTHYECKYIO QYHK-
nui0. B yCAOBHAX aKTHBAIMK IIPOMCXOAMT SKCIIPECCHs MO3A-
HEro aKTUBaLMOHHOro antureHa — CD95* (FAS), crocob-
HOTO mocAe B3anmopeiicTsus ¢ auranpom (FASL) samyckars
anonTos. ANonTos AMM¢OIUTOB, PEAAU3YeMbIit C yJacTHeM
cucremsl FAS / FASL, urpaeT BaxKHyI0 pOAb B IIOAAEPKAHIU
KATOYHOTO rOMeOCTa3a Kak B QH3MOAOTHYECKUX YCAOBHAX,
TaK M IIPU Pa3BUTHH IATOAOTHYECKHX MPOIECCOB. DKCIepH-
MEHTAAbHO YCTAaHOBAEHO, YTO 3 PEKTHI MEHTOKCHAA BaHAAMSA
Ha KAeTKY 3aBUCAT OT BpeMeHH 1 HHTeHCUBHOCTH BO3ACHCTBHS.
Ha NK-92MI kAeTOYHOM AMHMH II0KA3aHO, YTO VZO , B AHMa-
nasoHe KoHneHTpanuit S50-100 MM yBeAMuMBaA 3KCIPeCCHIO
FAS u FASL, a npu xonnenrpanuu 400 MM — BbI3bIBaA IIO-
Boimenue okcnipeccun CD2S-anturena [19]. TNFa oissisaer
IIHPOKMH CIIEKTP OMOAOTHYECKHX PeaKIHil, BKAKOYAS IIPOAH-
depanuio kaeToK, AuPpPepeHITUPOBKY U AIIONTO3 B 3aBUCHMO-
CTH OT THIIA KACTOK M YpOBHS ux Auddepenmuponku. ITocae
ceszbiBanms ¢ penentopamu (TNFRI uan TNFRII) TNFa
UHHUIMUPYeT CHTHAABHYIO TPAHCAYKIIMIO MHOXECTBA IyTel,
KOTOpbIe PEIrYAUPYIOT Pa3AMYHbIE KACTOYHbIE ITPOIeCCh. Bri-
ABACHO, YTO B yCAOBHSAX IPOU3BOACTBEHHOM cpeabt V, O, cro-
coben usmensrs akcrpeccuio TNFa u INFy B AepMaabHBIX
$ubpobaacrax, HHAYLUPYs BOCIIAAMTEAbHbIE TpoLjeccsl [20].
OueBnAHO, BaHAAHIT CIOCOOEH 0KA3BIBATD MOAHQHIIPYIOIee
BAMSHHE Ha MOAEKYASIDHbIe, KAeTOUHbIE U MeXKACTOYHbIE Me-
XaHU3MBI AAAMTAIUH UMMYHHOM CHCTEMBI, 3 OT QYHKI[MOHAAD-
HOTO COCTOSIHMSI IMMYHHOJ CHCTEMDI, ee CIIOCOOHOCTH II0A-
AEPXXHBATh BHYTPEHHMI rOMeOCTa3 3aBHCUT AAAMTAIMOHHBIH
MOTEHI[MAA OPTAaHU3Ma B YCAOBHAX IKCIIO3UIIMH.

Taxum 00pa3oM, y pAGOTHHKOB IIPEATIPHATHS YePHOI Me-
TAAAYPTUM C TIOAHBIM ITMKAOM BBITYCKa peppoBaHAAUS IIpU
HHTAAAI[MOHHOM 3KCITO3UIIUM MEAKOAUCIIEPCHOH IIBIAM, COAEP-
amjeil BaHaAUil, B 61OCpeAax (KPoBb) TOBBIEHO COAEPIKa-
HHe BaHAAMA B KPOBH 10 CPAaBHEHMIO C BepXHeH IpaHHuIed Aua-

Original articles

Ma30Ha pedepeHTHHIX 3HAYEHHUM. YCTAHOBAGHO, 9TO OCHOBOM
AMCDPETyASIIUM UMMYHHOTO OTBETa B YCAOBHUAX dKCIIO3UIIHU
BaHAAMS SIBASIETCS AMCOAAAHC MeMOPAHHbIX, BHYTPHKACTOYHBIX
M MEeXXKAETOUHBIX mokasaTeaeit (CD4*CD25*, CD3*CD95*,
pS3, TNFa). Oco6eHHOCTbI0 IMMYHHOTO AMC(aAaHCa IIpU
BO3AEHCTBHH Ha OPraHM3M BaHAAMSA B YCAOBHAX ITPOU3BOACTBA
SIBASIETCSI TIOBBIIIEHHE 3KCIPECCHH MeMOPaHHBIX MAPKEPOB
paHHeH M IO3AHeH aKTUBAIMHM KAETKH, XapaKTepH3YOIUX
FOTOBHOCTb AUMQOIHTA K alONTO3Y, IPU 3TOM OTMeYaeTcs
CHIDKEHMe YPOBHS OCHOBHbIX ITPOAIIONTOreHHbIX $aKTOPOB —
BHYTPUKAETOYHOTO MapKepa anomnrosa — pS3.

BriBoabI:

1. Y pabomarousux npu 6030eficmeui Ha 0p2anu3m 6aHA0US 8
ycro06usx npoussodcmea (6 6030yxe paboueil 30Hbl KoHYyeHMpayuy
newmoxcuda dusanadus u sanaduiicodeprausux waaxos (nvirs)
npesviasu donycmumbvie KoHyewmpayuu do 5,2 u 17,8 pasa co-
omeemcmeeuuo{ codeponcarue 8aHadus 6 KPosU CIAMUCIUECKU
snasumo (p<0,001), 8 3,2 pasa, npesviuaem peepenmuuiil ypo-
8eHb U 6 5,2 pasa 3HAHEHUS, NOAYHeHHblE Y PAbOmarujux, He
UMEIOUUX NPOPECCUOHANLHO20 KOHMAKMA C BAHAOUEM.

2. Yemanoseaero, 4mo y pabomarnouux 8 ycA08uIx IKCNO3UYUL
sanaduem cmamucmudecku 3nauumo (p<0,001) — 6 1,S pasa
nosviuiena sxcnpeccus CD25*-mapkepa u CD9S*-maprepa om-
HOCUMEADHO 3HAMEHUT NOAYHEHHDIX Y PAOOMAIOWULX, He Umel-
WUX npoPeccuonarbHozo konmaxma c éanaduem. Obnapysucero,
UMo y padomHuUK08 8 YCAOBULX IKCHO3UYUY 8aHaduem cmamu-
cmusecku 3nasumo (p<0,001) — & 6 pas cuusmena skcnpeccus
P53 u TNFa no omuouienuo K 3HA4EHUIM, NOAYHEHHbIM Y pabo-
MAOUUX 8HE KOHMAKMA ¢ 8AHAOUEM.

3. B npoyecce adanmayuu opeanusma k e03desicmeuio sped-
HbIX PAKMopos Npou3soocmeeHHol cpedvl BANHAS POAL NPU-
HAOAEHCUM. UMMYHOPEZYASINOPHBIM MEXAHUIMAM, U3YHeHUe U
OUEHKA KOMOPBIX MOZYM ObiMb UCNOAL308AHDL OASL PAHHE20
BbIBACHUS OUCHYHKYUU UMMYHHOTE CLCeMbl 0AS paspabomKy
Mep 1o NPoPUAGKIMUKE HE2AMUBHO20 BAUSHUS HA 300POBYE, Bbi-
36aHH020 UAU ONOCPED0BAHHO20 NPOU3BOOCHIBEHHVLMY BPEOHDIMU
xumuteckumu paxmopamu (sanaduil).
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BBeaenne. VccaeAOBaHISI COCTOSHIS 3A0POBbsSI PAOOTAIOINX B PA3AMYHBIX OTPACASX 9KOHOMUKH Pecrrybanku Bamkoprocran
(PB) cBHAETEABCTBYIOT O POCTE TIPEKAEBPEMEHHOM CMEPTHOCTH AUL] TPYAOCIIOCOGHOTO BO3PAcTa Ha pabodeM MecTe OT 06IIHx
3a60aeBanmil. HeMHOrOUMCACHHBIE PabOTDI 10 AQHHOI TeMATUKe IIOCBSIIEHDI OIIPEACACHHUIO YiepOa, KOTOPbI HAHOCHTCS
BCA@ACTBHE 9TOrO 9KOHOMHUKE B TEPPUTOPHAABHOM U OTPACAEBOM paspesax. HoBbIM acreKTOM BBITOAHEHHOTO HCCAGAOBAHHS
SIBASIETCS 9KOHOMITYECKasl OLieHKa II0Tephb OT CMepTell, KOTOpble HOCST BHE3aIIHbIH XapaKTep, IPOUCXOAST Ha pabodeM MecTe
U KBAaAUQUIIUPYIOTCS IIPU PACCAEAOBAHMH KAK HECYACTHBII CAyYail, He CBSI3AHHBIA C IPOU3BOACTBOM.

ITeAb mccAeAOBaHHAS — BBITOAHUTH S3KOHOMUYECKYIO OLIEHKY yIIep6a OT BHE3alHON CMePTU Ha paboueM MecTe BCAEACTBUE
HEeCYACTHbIX CAy4aeB Ha [POU3BOACTBE CO CMEPTEABHBIM HCXOAOM OT OOIIMX 3a00A€BaHMIL B OPTaHU3ALMSIX BEAYIIUX OTpac-
Aett oakoHoMuku Pb.

MarepHaAbI H METOABL. DKOHOMHYECKASI OLleHKa yljepOa OT BHE3AMHON CMepPTH Ha paboueM MecTe BCAGACTBUE 00IHX 3260-
AEBaHMUIT CpeAU paOOTHHKOB B BEAYILIUX OTPACASX 9KOHOMUKH PP BBITOAHEHA HA OCHOBE AQHHBIX: O CPEAHETOAOBOI YHCAEHHO-
CTH 3aHATHIX B 9KOHOMHKE T10 BUAAM SKOHOMHUYECKoit pestreabHocTd (BDA,); BAAOBOTO pernoHaAbHOTO HPOAYKTA B OCHOBHBIX
IIeHAaX; CpeAHeMeCsIIHO HOMUHAABHON HAYMCACHHON 3apabOTHOI [AaTe pabOTHUKOB opraHusanuii mo BOA,; urcae mocrpa-
AQBIIVX Ha IPOU3BOACTBE CO CMEPTEABHBIM HCXOAOM OT OOILIHX 3a00A€BaHMUI; YHCAE PAOOUMX AT, IOTEPSHHBIX BCAEACTBUE
HACTYIAEHUS CAyYask IPeXAeBPeMEeHHOM cMepTH paboTHHKA. YiepO B paspese BEAYIIMX OTpacAeil SKOHOMHKH PETHOHA, a
TaKoKe CyMMapHas BeAMdYnHa yirepba 3a 2014-2018 rr. 6s1au paccunTassl TabAMIHBIM criocoboM. OOpaboTKa pe3yAbTaToB
BBITIOAHSIAACH C UCoAb30BaHueM makeTa «MS EXCEL .

Pesyaprarsr. Han6oabmimit yiep6 oT HECIACTHBIX CAydYaeB Ha IPOU3BOACTBE CO CMEPTEABHBIM HCXOAOM OT 06IIUX 3a00AeBa-
HUI HAOAIOAQACS Ha TIPEATIPUSITUSIX 0OpabarsiBatommeit orpacau. 3a 2017-2018 rr. cymma yujep6a 110 [OKA3aTeAI0 HEAOIIPO-
H3BEACHHOTO BAAOBOTO PETHOHAABHOTO IIPOAYKTA ITO BEAYIMM OTPACASIM 9KOHOMHUKH cocTaBraa 102,37 Man py6. CymmapHas
BeAMYHHA 9KOHOMUYECKOTO yiepba 3a 2014-2018 rr., paccunTaHHast HA OCHOBE CpeAHeMeCSYHON HOMIHAABHOM HAIMCACHHON
3apaboTHO mAarsl, 1o BceM BOA cocrasuaa 231,574 Man py6. Beanunna ymep6a 0T HeCYaCTHBIX CAy4aeB Ha IPOU3BOACTBE
CO CMEPTEABHBIM HCXOAOM OT OOILIHX 3a00AeBaHHIT II0 AAHHOMY ITOKa3aTeAl0 Bo3pocaa ¢ 35,233 MaH pyb. (2014 1.) p0 63,793
MaH py6. (2018 1.), To ectb B 1,8 pasa.

BoIBOABL. AS CHUNKCEHUS BeAUHUHDL IKOHOMUHECKO20 Yujepba u npedomepaujerus mpydonomeps HauboAbuium dpPexmom obradaiom
Mepul 110 npedynpexOenito 8He3ANHOLL CMEPMHOCIMIL 0T 001yuX 3000A8aHUTL HA pabotem mecme, npexde 8cezo0 HA NPeONPUIMUIX
C BbICOKUM 3HAMEHUEM IMO020 nokasamers. TIoryuentvie danHble MOZYM UCNOAL308AMbCS NPU NAGHUPOBAHUYU UHBECTIUYUTI 6 HPO-
2pAMMbL NPOPUAGKMUKLU 10 NPedynpescOeHItio U CHUIEHUI0 PUCKA BHE3ANHOLL CMepmu om 00wujux 3a00Ae6anuil Ha pabouem mecme.
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Introduction. Research on the health status of workers in various sectors of the economy of the Republic of Bashkortostan
(RB) shows an increase in premature mortality of people of working age in the workplace from general diseases. A few works
on this topic are devoted to determining the damage that this causes to the economy in territorial and sectoral terms. A new
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aspect of the study is the economic assessment of losses from deaths that are sudden in nature, occur in the workplace, and
are classified in the investigation as an accident not related to production.

The aim of the study is to perform an economic assessment of the damage caused by sudden death in the workplace due
to industrial accidents with a fatal outcome from general diseases in organizations of the leading sectors of the economy
of the RB.

Materials and methods. The economic assessment of the damage caused by sudden death in the workplace due to total
diseases among employees in the leading sectors of the economy of the RB is based on the following data: the average annual
number of employees in the economy by type of economic activity (TEA); gross regional product in basic prices; the average
monthly nominal accrued wages of employees of foreign trade organizations; the number of fatalities in the workplace due
to total diseases; the number of working years lost due to the occurrence of an employee’s premature death. Damage in the
context of the leading sectors of the region’s economy, as well as the total amount of damage for 2014-2018 were calculated
in a tabular way. The results were processed using the MS Excel package.

Results. The greatest damage from industrial accidents with fatal results from total diseases was observed in the manufacturing
industry. For 2017-2018, the amount of damage in terms of under-produced gross regional product in the leading sectors
of the economy amounted to 102.37 million rubles. The total amount of economic damage for 2014-2018, calculated on
the basis of the average monthly nominal accrued wages, for all foreign trade activities amounted to 231.574 million rubles.
According to this indicator, the amount of damage from industrial accidents with a fatal outcome from total diseases increased
from 35.233 million rubles (2014) to 63.793 million rubles (2018), i.e. by 1.8 times.

Conclusions. To reduce the amount of economic damage and prevent labor losses, measures to prevent sudden deaths from total
diseases in the workplace, especially in enterprises with a high value of this indicator, have the greatest effect. The data obtained can
be used in planning investments in prevention programs to prevent and reduce the risk of sudden death from general diseases in the
workplace.
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Beeaenne. Hanboaee 3HaunMsbIM mposiBAeHHEM HebAAro-
HIOAYYHS B COCTOSHHH OOIIeCTBEHHOTO 3AOPOBBSI M OAHOM 13
Cepbe3HBIX MPOOAEM B COBPEMEHHOM AeMOrpaduIecKoM pas-
sutuu Poccuiickoit Pepepanuu 1 GOABIIMHCTBA ee PETHOHOB
SBASIETCS BBICOKHMH ypOBeHb CMEPTHOCTH HaceAeHus. [Ipe-
JKAeBpeMeHHasi CMEPTHOCTb BCAEACTBHE OOLIKX 3a00AeBaHUI
Ha paboyeM MecTe BHOCHUT CYIIeCTBEHHBIH BKAAA B CHIDKEHHE
YHCACHHOCTH 3aHSTOTO HAaCEACHHS B HAHOOAee aKTUBHBIX TPY-
AOCIIOCOOHBIX BO3PACTax.

ITpu ToM, 4TO exeropHo B Mupe morubaer Ha pabodem
MecTe A0 2,8 MAH YeAoBeK, TOAbKO 15% cmepreil CBS3aHBI C
HeCYACTHBIMHU CAYYasIMH, IIPU3HAHHBIMU IIPU PACCACAOBAHHHU
KaK CBSI3aHHbIE C IPOU3BOACTBOM, 2 OOABIIASI UX YaCTb —
OKOAO 85% — IIPOMCXOAUT U3-3a IIPOOAEM CO 3AOPOBbEM Y
paboruukos [1].

Coraacro paspaboransoit Munsapasom Poccun «Crpa-
Teruu GOPMUPOBAHKSL 3A0POBOIO 00pa3a JKU3HU HACEACHI,
POPHAAKTUKY U KOHTPOASI HeMH(EKIIMOHHbIX 3400AeBaHMI1 Ha
epuop A0 2025 ropa» COBOKYIIHBIN 9KOHOMUYECKHIT yuieph
U3-32 IPEXACBPEMEHHON CMEePTHOCTH, HHBAAUAHOCTH M Bpe-
MeHHOII HeTpyaocrocobHoctu B Poccnu cocrasaster okoao 3,6
TPAH py0aeit, 4T0 9KBHBaAeHTHO 4,2% BBIT, mprmuem 60AbiIast
ero 4acTb 00yCAOBAEHA TPYAOIIOTEPSIMH U COKpAIIeHHeM pa-
6Oodeil CHABL HIMEHHO BCAEACTBUE IPEKAEBPEMEHHON CMepT-
Hocr [2].

[ToxasaTeAn CMEPTHOCTH HACEACHHS TPYAOCIIOCOOHOTO
BO3pacTa Ha TeppuTopun Poccuu oueHb pasHATCS B CHAY IIPHU-
POAHO-KAMMATHIECKHX H COIIMAABHO-IKOHOMUYECKUX OTAHU-
YHUH, OAHAKO Ha My>XCKOe HaceAeHHe IIPUXOAUAOCH cBbIme 90%
cayuae. Tak, o A0Ae yMepIIMX B TPYAOCIIOCOOHOM BO3pacTe
XyAlllle IIoKa3aTeAu B IIpuBoAKcKoM dpepepasbHOM OKpyTe B
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TocAeAHee BpeMst AeMOHCTpHpOoBaAr Bamkoprocran (24,7%),
Ilepmckuit kpait (24,3%) u Yamyprus (24,1%) [3,4].

YacTp cMepTeil HOCUT BHE3AIHBIN XapaKTep, IPOHCXOAUT
Ha paboyeM MecTe U KBAAUQUIHPYETCS P PACCAEAOBAHHH
KaK HECYACTHBIA CAyYai, HE CBA3AHHBIN C IPOU3BOACTBOM.

HecuacTHbIM cAydaeM, He CBS3AHHBIM C IIPOM3BOACTBOM,
npunsro cautars (cr. 229.2 TK PO, 1. 23 IToaokenus 06 oco-
OEHHOCTSIX PACCACAOBAHHS HECYACTHBIX CAY4aeB HA IIPOU3BOA-
CTBaX B OTAGABHBIX OTPACASX U OPraHU3ALUAX), B YACTHOCTH
CMepTb BCAEACTBHE O0LIEro 3a60AeBaHIs, KOTOPas! IOATBEPXK-
A€HA B yCTAaHOBAGHHOM IOPSIAKE yUPeKACHHEM 3APaBOOXpaHe-
HHSL M CAEACTBEHHBIMH OpraHam [5,6].

BHresanmHas cMepTh Ha paboueM MecTe OT HeCUACTHBIX
CAydaeB Ha IIPOM3BOACTBE BCAGACTBHE OOIIHX 3a00AeBaHMUI
PabOTHHKOB B TPYAOCIOCOGHOM BO3pacTe — rA0GaAbHas IPo-
OAeMa OOABIIMHCTBA PErHOHOB U CTPAH MHPA, TAK KaK [I0Ka3a-
TeAH 9TOTO SBACHHS TECHO CBSI3aHbI C 9KOHOMHYECKHMH U CO-
IIMAABHBIMHU [IOTEPSIMU AASL OOLIIECTBA B 1jeAOM, paboTosaTeAest
U OTAEAbHOI1 ceMbi. HeMHOrouMcACHHbBIE HCCAGAOBAHHMS 11O
AAQHHOM TEMATHKE CTaBAT CBOEH 3aAAYel OIPeAEACHHE ymep6a,
KOTOPBIft HIHOCHTCS 9KOHOMHUKE BCACACTBHE IIPeXKACBPEMEH-
HOM CMEPTHOCTH PabOTHHKOB KaK B TePPUTOPHAABHOM, TaK H
oTpacaeBOM paspesax [7,8]

ITeAp MCCAAOBAHHS — BBHIIOAHUTD IKOHOMUYECKYIO
OLleHKy yIjep6a OT BHE3AIHON CMepTH HAa paboueM MecTe
BCA@ACTBHE HECUACTHBIX CAy4aeB Ha IPOU3BOACTBE CO CMep-
TEABHBIM MCXOAOM OT OOIIUX 3200A€BaHHUII B OPTaHM3aALMAIX
BEAYIIUX OTpacAeil 9KOHOMUKE Pecrry6anxu Bamxoprocran
(PB).

MarepHaAbI H METOABL. DKOHOMIYECKAs OLleHKa yIjepba
OT BHE3AIHO! CMePTH Ha pabodueM MecTe BCAACTBHE 0OIUX
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3260AeBaHMI CPEAU PAOOTHHKOB B BEAYIHX OTPACASIX 9KOHO-
muku PB BkAIOUaAa caepyromjye aTambl:

* pacyeT yAGABHOTO IIOKa3aTeAsl BAAOBOIO PeTHOHAABHOTO
IIPOAYKTA, IPUXOASIIEroCs Ha OAHOTO PabOTHHIKA Ha OCHOBE
CPEAHECIIMCOYHOM YHCACHHOCTH PAOOTHUKOB OPTaHU3ALIHIL 10
AansbiM QoHAA conrasbHOro cTpaxoBanus Poccuiickoit Pepe-
patuu no Pecry6auke Bamkoprocran (@CC);

« pacyeT yAEABHOTO IIOKa3aTeAsl BAAOBOIO PeTHOHAABHOTO
npoayxra (BPIT), mpuxoasmerocs Ha OAHOTO paGOTHUKA, Ha
OCHOBE CPEAHErOAOBOM YHCASHHOCTH 3aHATHIX B 9KOHOMHUKE
II0 AAHHBIM TEPPHTOPHAABHOTO oprana PepeparbHON CAYKOBI
FOCYAAQPCTBEHHOM CTaTHCTHKH 110 Pecrry6anke BamkoprocTan
(Bamcrar);

« pacueT BeAMUMHDI yIepba OT HECYACTHBIX CAy4aeB HA
IIPOU3BOACTBE CO CMEPTEABHBIM HCXOAOM OT 06IIHX 3a60-
AeBaHMI IO IoKasaTeAlo yaeabHOro BPII Ha ocHOBe AaHHBIX
OCC;

« pacueT BEAMUMHDI yIjepba OT HECYACTHBIX CAy4aeB HA
IIPOU3BOACTBE CO CMEPTEABHBIM HCXOAOM OT 06IHX 3a60-
AeBaHMI IO MokasaTeAlo yaeabHOro BPII Ha ocHOBe AQHHBIX
BamcraTa.

« pacueT BEAMUMHDI yIepba OT HeCYACTHBIX CAYUaeB Ha
IIPOU3BOACTBE CO CMEPTEABHBIM HCXOAOM OT 00mux 3a60-
AEBAHHUIl HAa OCHOBE CPeAHeMeCSYHON HOMHUHAABHON HAYKC-
AEHHO# 3apabOTHOM IIAATHI U UKCAQ MECSIIEB, [IOTEPSHHBIX B
pesyabTaTe 1 cAydas HpexaeBpPeMeHHON CMEPTH 3a MEepUOA
HEeAOXKHTHSI AO BHIXOAA U3 TPYAOCIIOCOOHOTO BO3PACTa, 110 OT-
AeAbHBIM BOA.,.

OxoHOMHYecKas oleHKa ymep6a (yyImeHHOi BHIrOADI)
BCA@ACTBME HECUYACTHBIX CAy4aeB Ha IMPOM3BOACTBE CO CMep-
TeABHBIM HCXOAOM OT OOIIMX 3a00AeBaHMIt IIPOBOAUAACD B
paspese BeAymuX oTpacaeil akoHoMuku PB ¢ ucroap3osa-
HUEM IIOAyYEeHHBIX Pe3YAbTATOB HACTOSINEr0 HCCACAOBAHUS;

Original articles

aarabsix @CC (cpeAHeancquaﬂ 9HCAEHHOCTb pabOTHUKOB
OpTAaHH3AIUI B COOTBETCTBUM C YKA3AHHAMH II0 3aITOAHEHHIO
$OopM CTaTUCTHYECKOTO HabaropeHusa Ne I1-4 «Cepaenus
0 YMCAEHHOCTH, 3apabOTHOM IAaTe U ABIKEHHH PaboOTHU-
KoB> ); Bamcrara (EPEAHGI'OAOBaSI YUCAEHHOCTDb 3aHATHIX B
9KOHOMUKE IT0 BUAAM 3KOHOMMUYECKOM pAesTeabHOCTH; BPIT
B OCHOBHBIX IJeHAX; CpeAHeMeCsIYHON HOMHHAABHOM HAuMC-
AEHHOU 3apabOTHOMN MAQTHL paOOTHUKOB OpPTaHHU3aLUil IO
BHAAM 9KOHOMUYECKOH AEATEABHOCTH; CTPYKTYPhl BAAOBOM
AODaBAEGHHOM CTOMMOCTH IO XO3SMCTBEHHBIM BUAAM AESTEAD-
HOCTH B TIPOII€HTaX K m‘ory).

Hcrounnkamu MHPOPMAILIU AASL 9KOHOMUYECKUX pacye-
ToB nocayxxuau AaHHble QCC, Bamncrara, cTarucruyeckue Ma-
Tepuaabl [0CyAapCTBEHHON MHCIEKLUHE TPYAR B Peciry6anke
BamxopTocTan. PacdeTs! mpoBeAeHbI B COOTBETCTBUM € «Me-
TOAOAOTHEH pacyeTa 9KOHOMUYECKUX OTePh OT CMEPTHOCTH,
3a60A€BaeMOCTHU U MHBAAMAM3AI[IH HACEACHHUSI > (YTBer{AEHa
npuxazoM MunakoroMpassuria Poccuu, Mun3Apascorpas-
sutusa Poccun, Munguna Poccun, Poccrata ot 10 anpeas
2012 r. Ne 192/3231/451/113), IpraoskeHHeM K MeTOAUKe
pacuera moxasaTeass «CMepPTHOCTb HACEAEHHS B TPYAOCIO-
cobHOM Bo3pacte, Ha 100 TbIC. HaceAeHHS>», YTBEPKACHHON
npukazom Poccrara Ne 184 ot 29 mapra 2019 . [9,10].

Ha pernonasbHOM ypoBHe MaKpOIKOHOMHYECKAS OIl€HKaA
cTOMMOCTH HeponpousseaeHHOro BPII o oTaeAbHBIM BHAAM
9KOHOMHYECKOM ACATEABHOCTH BCAGACTBHE BHE3AIIHOM CMEPTH
Ha paboueM MecTe paGOTHHKOB TPYAOCIIOCOOHOTO BO3pacTa (8
rOAOBOM MCUMCACHHH) ObIAQ IIOAY4YeHa TAOAUYHBIM CIIOCOOOM.
Aast ya06cTBa OLjeHKH yiep6a GBIAK [IpeABAPHTEABHO PACCUH-
TaHbI yACAbHbIE (CPEAHCAYHIeBbIe) 3KOHOMMYECKHE IIOKA3ATEAN
¢ ucnoab3oBanreM AaHHbIX PCC u Bamicrara.

Crarucrideckas 00paboTKa pe3yAbTaTOB BBIIIOAHSAACH C
HCIIOAb30BaHMEM MakeTa aHaAu3a «MS Excel>.
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Puc. 1. Crpykrypa ymep6a oT HeCIACTHBIX CAyYaeB Ha IPOU3-
BOACTBE CO CMEPTEABHBIM HCXOAOM OT 00IHX 3a00AeBaHHUIT HA
ocHose nokasareast BPII mo BeAymuM oTpacAsiM 9KOHOMHKH B
2017 r. (%)

Fig. 1. Structure of damage from industrial accidents with a fatal
outcome from common diseases based on the gross regional product
(GRP) indicator for the leading sectors of the economy in 2017 (%)

Puc. 2. Crpykrypa ymep6a oT HeCYACTHBIX CAyJaeB Ha MPOU3-
BOACTBE CO CMepPTeAbHBIM HCXOAOM OT 00X 3a00AeBaHUI HA
ocHoBe noka3areas BPII mo BeAymum oTpacAsiM 3KOHOMHKH
B2018 r. (%)

Fig. 2. Structure of damage from industrial accidents with a fatal
outcome from common diseases based on the GRP indicator for the
leading sectors of the economy in 2018 (%)
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Pesyabrarni H 06cyxaenne. Vicnoabyemble Ipu pacyeTax
CTaTHCTHYECKHe [IOKA3aTeAH O CPEAHErOAOBOM YMCACHHOCTH
3aHATHIX B 9KoHOMUKe PB mo pammpiM Bamicrara u cpepHe-
CIIMCOYHAS YHCAEHHOCTh PAOOTHUKOB OPTAHU3AIMIL IO AAH-
upM @CC (OKBDA?2) 3HA4MTEABHO OTAUMAAUCH B CTOPOHY
yBeandenus nepsoro ucrounnka (Paspea «Ceabckoe, aec-
HO€ XO3SMCTBO, OXOTA, PBIOOAOBCTBO ¥ PHIOOBOACTBO» — B
3-S5 pas; Paspea «CrpouteabctBo» — B 1,5-2 pasa; Pasaea
«TpaHCIIOpTHPOBKA U XpaHeHHe» — B 2 pasa). [To Apyrum
BHUAAM 9KOHOMUYECKOH AeATEABHOCTH OTKAOHEHHS A€XKAAM B
Amamasone 10-25%.

B cuay yKkasaHHOTO 0GCTOSTEABCTBA PSIA PACIETOB OBIA
IIPOBeAEH C MICIIOAb30BAHIEM CBEACHHIT 113 00OKX HCTOUHKKOB.

[ToAyueHHbIe pe3yAbTaTh! IOKA3aAH, YTO HPH HCIOAB3O-
BAHHM YKA3AHHBIX HCTOYHUKOB HHOPMAIIMY HAMOOABIIHIT
yiepb OT HeCYaCTHBIX CAydYaeB Ha IPOU3BOACTBE CO CMep-
TEABHBIM MCXOAOM OT 00IMX 3a00AeBaHMI HAOAIOAQACS HA
npeanpusTHax obpabarbiBaromeit orpacan (no ®CC —
17,28 maH py6., mo Bamcrary — 13,77 man py6. B 2017
r; mo ®CC — 36,21 maH py6., mo Bamcrary — 28,39 man
py6. 82018 1.).

Ha Bropom MecTe 1o BeAnunHe yiepba HAXOAMACS BUA
9KOHOMHYECKOM AeSITEABHOCTH « TpaHCIIOpTHPOBKa M XpaHe-
nue» (o ®CC — 6,96 man py6., no Bamcrary — 4,24 MaH
py0. B 2017 r.; mo ®CC — 18,90 MaH py6., mo Bamcrary —
10,80 maH py6. B 2018 1.).

Crpyxkrypa yimepba OT HeCYaCTHBIX CAy4aeB Ha IPOU3BOA-
CTBe CO CMePTEAbHBIM HCXOAOM OT OOIJUX 3a00AeBAHMI Ha
ocHoBe nokasareasd BPIT mo BeAymuM oTpacasM 9KOHOMHKH
PB mpeacTaBAeHa Ha pucyHKax 1 u 2.

Cymmaprast BeanunHa yimepba cocrasusa mo PCC —
31,08 Man py6., mo Bamcrary — 23,27 maH py6. B 2017 r;
o ®CC — 71,29 man py6., mo Bamcrary — 46,79 Man py6.
B2018r.

3a yxasanHbIi neprop 2017-2018 rr. obmas CyMMa yIep-
6a o rmoxasareato BPTI cocrasuaa: 102,37 maH py6. Ha ocHOBe
Aanbx @CC; 70,06 MaH py6. Ha ocHOBe AaHHBIX Bamicrara.

ITpuseaennas (ckoppexruposanHas Ha poct BPIT) sean-
4KHA yiepba OIpeAeAsieTcsl C yueToM AMHaMuKK pocta BPII
no ropam. Ilpu pocre moxasareas mopymesoro BPII B 2018
r. 1o cpaBHeHuio ¢ 2017 r. Ha 8,7% BeAnuuHa ymepba ot He-
CYACTHBIX CAy4YaeB Ha IPOU3BOACTBE CO CMEePTEeAbHBIM HCXO-
AoM oT obmjux 3a60AeBaHuit BhIpocaa 1o moxasareasm PCC
¢ 31,08 maH py6. Ao 71,29 MaH py6., T. e. B 2,3 pasa (230%).
IIpuBeaeHHAs ¢ yueTOM poCTa MmokasaTeas mopymesoro BPTT
BeAnunHa yijepba B 2018 1. cocraBuaa 65,57 MAH pyOaeii,
poct — 211%.

Heo6X0AMMO OTMETHTb, 4TO PeAAH3ALIHST AAHHOTO TTOAXO-
Ad TpebyeT HAAMYMS IIOAHOMN CTATHCTHYECKOH 0a3bl 10 BCeM
TOKa3aTeAsIM, HCIIOAb3YeMBIM B PacyeTax, B pazpese KOHKpeT-
HOTO ToAQ.

Apyro# mopxop IpH OIpeAeAeHHH dKOHOMHYECKOTo
yurep6a OT HeCYACTHBIX CAy4aeB HA IPOM3BOACTBE CO CMep-
TeAbHBIM HCXOAOM BCAEACTBHE OOIIMX 3a00A€BAHMI OCHO-
BaH HA yYeTe YHCAA PAOOYMX AeT, IOTePSHHBIX BCACACTBHE
HACTYIIACHIS CAydast IIPeXAEBPEMEHHOM CMepTH PabOTHHKA.

B pesyabTaTe BBITOAHEHHBIX HCCAGAOBAHMI OBIAO YCTAHOB-
A€HO, YTO HAMOOADIIAS YACTOTA BHE3AIHOM CMEPTH KaK CPeAH
MY KUHH, TaK ¥ SKeHIINH HAOAIOAAAACh B BO3PACTHOM AMAIIa-
soHe 55-59 aeT. CpeaHee HHTepBaAbHOe (BepOSTHOCTHOE)
3HAUeHHe ITOTEPSHHbIX PabOUNX AeT B pe3yabTare 1 caydas
HpeXXAeBpeMeHHOM CMePTH COOTBETCTBEHHO COCTaBHAO 2,5
roaa, uau 30 MecsieB.

B TabAmIte npuBeAeHBI AAHHBIE pacyeTa yujepba or He-
CYACTHBIX CAy4YaeB Ha IPOU3BOACTBE CO CMEPTEAbHBIM HCXO-
AOM OT OOIIIX 3200A€BAHMI HA OCHOBE CPeAHEMeCSMHOM Ho-
MHMHAABHOM HAYHCACHHOMN 3apabOTHOM MAATHI [I0 OTACABHBIM
BOA 1 uncAa MOTepAHHBIX BCAGACTBHE HACTYIACHHSA CAydYas

Tabaura / Table

Pacyer ymep6a oT HeC4aCTHBIX CAy4aeB Ha MPOH3BOACTBE CO CMEPTEABHBIM HCXOAOM OT 06mux 3a60AeBaHHIi C yueTOM
CpeAHeMeCSTMHOM HOMHHAABHOM HAYNCACHHOM 3apaGOTHOI MAATHI IO OTAEABHBIM BOA H 4l CAQ TOTEPSIHHBIX BCAGACTBHE
HACTYIIAGHHSI CAy4asi HPeKAEBPEMEHHON CMEePTH PabOTHHKA Pabo4HX MecsIeB, IO AaHHbIM 2018 1.

Calculation of damage from accidents at work with a fatal outcome from general diseases, taking into account the average monthly
nominal accrued salary for individual foreign economic activities and the number of working months lost due to the occurrence
of a case of premature death of an employee, according to 2018 data

YncAo noTepsIHHBIX Yncao nocrpapaBmux | CTOMMOCTD HEAOTIPOH3-
Pa6. Mecsiues, B pe3yabTa- | Ha mpou3BoAcTBe cO | BepenHou Il Ha 1 cay- | DkoHOMHUUe-
B9A Te 1 cAygas mpexxaeBpe- | CMEPTEABHBIM HCXOAOM | YAl IpeXAeBPEMEHHOM | CKHi ymepo
MEHHO# cMepTH oT 06mux 3a60AeBanmit cMepTH (TpIC. PY6.)
(mec./uea.) (wea.) (Trc. PY6. /Mec.)
Pazpea A. CeAabckoe, A€CHOE XO-
3SIICTBO, OXOTA, PHIOOAOBCTBO U 30 3 18,344 1650,96
PBI6OBOACTBO
Paspea B. Ao6prua moaesHbix 30 ~ 58,628 ~
HCKOIIAeMBIX
Pazpea C. 30 17 36,527 18628,77
O6pabarsiBatonjye IPOU3BOACTBA
Paspea D. O6ecrieyenne aaekTpu-
YECKOM SHEPIUEH, Fa30M U IIAPOM; 30 3 41,682 6252,30
KOHAUIIMOHUPOBAHUE
BO3AyXa
Paspea F. Ctponreancrso 30 1 26,526 795,78
Paspea H. TpancnoprupoBka u 30 10 37,814 11344,20
XpaHeHHe
Bcero mo BrIA€ACHHBIM OTPACASM - - - 38672,01

302



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (5)

IpeXAeBPEMEHHON CMepTH pabOTHUKA pabodux MecsleB Ha
2018 r.

Beanunna ymep6a OT HECYACTHBIX CAy4aeB HA IPOU3BOA-
CTBE CO CMEPTEABHBIM HCXOAOM OT OOIIMX 3a00A€BaHHUI, pac-
CYMTAHHASA HA OCHOBE IOTEPb BHOBb CO3AAHHOTO (aucroro)
IPOAYKTA (YIT) xax axBMBaAeHTa CpeAHeMeCSYHON HOMUHAAD-
HOU HAYHUCAEHHON 3apabOTHON IAATHI, TAKKe ACMOHCTPHpYET
BBIABACHHYIO PaHee TeHACHIIHIO.

Hau6oapmnii ymep6 oT BHe3aIHON CMepPTH Ha IIPOU3BOA-
CTBe OT OOILIHX 3200A€BaHUIT HAOGAIOAQETCS Ha MIPEATIPHATHAIX
obpabarbiBaronieii orpacau: 18,63 man py6. — 82018 r,; 9,71
MAH py6. B 2017 .

3aTeM CAeAYIOT MOKA3aTeAM OTPACAM « IpaHCIOPTHPOBKA
u xpaHenue>: 11,34 man py6. — B 2018 r,; 4,16 Man pyo6. B
2017 r.

Obmas cymma yijepba, paccUMTaHHAS 10 AAHHOM MeTO-
Auke, cocrasuaa B 2017 r. — 20,884 mau py6.; B 2018 . —
38,672 maH pyb.

CoueTaHHbIe 3HAYEHHUS MMOKA3aTeAs] IKOHOMUUIECKOTO
yiepba OT BHe3aIHON CMePTH Ha IIPOM3BOACTBE OT 00IIMX
3a60AeBaHUIL [0 CTATHCTHKE CMepTHOCTH 32 2014-2018 rr. 1o
YIyIeHHO! BBIroAe — Hepompou3sseperHoro YII (CPEAHe—
MeCSYHOM HOMMHAABHON HauHMCAEHHON 3apaboTHOI IAare
PabOTHUKOB) IIPEACTABACHBI HA PHCYHKe 3.

CyMMapHasi BeAHYMHA 9KOHOMHUYECKOTO ylep6a 3a ITh
AeT cocTaBuaa 231,574 Mau py6. B 11eaoM Beanumua ymep6a
OT HeCYACTHBIX CAyYaeB Ha IIPOU3BOACTBE CO CMEPTEABHBIM HC-
XOAOM OT 00IIKX 3260A€BAHMIL IO AAHHOMY IIOKA3aTEA0 BO3-
pocaa ¢ 35,233 man py6. (2014 1.) po 63,793 man py6. (2018
r.), T0 ectb B 1,8 pasa.

IToxasaTean TeMIa pocTa CpepHeMeCSYHOM HOMHHAAD-
HOI HAYMCAEHHOI 3apabOTHOM [IAATHI 32 PACCMOTPEHHBIE S
aet (1,35 pasa) U TeMIIa pOCTa KOAMYECTBA IIOCTPAAABIIHX
OT HECYACTHBIX CAyYaeB Ha IPOU3BOACTBE CO CMEPTEABHBIM
HCXOAOM OT 06mux 3a60AeBaHHIA (1 ,34 pa3a) TTO3BOASIIOT HC-
KAIOYHTD BAUSHYE PAa3HOHAMPABACHHOCTH U3MEHEHHA AAHHBIX
IOoKa3aTeAei.
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Puc. 3. BeanunHa ymep6a 0T HeCIaCTHBIX CAyYaeB Ha MPOH3-
BOACTBE CO CMEPTEABHBIM HCXOAOM OT 06mux 3a60AeBaHmIT HA
OCHOBe CpeAHeMeCSIYHO HOMHHAABHOI HAYACACHHOM 3apaboT-
HoIi mAaTbl o BceM BOA B 2014-2018 rr.

Fig. 3. The amount of damage from industrial accidents with a fatal
outcome from common diseases based on the average monthly
nominal accrued salary for all foreign economic activities in
2014-2018

Original articles

INosToMy OCHOBHBIM (aKTOPOM, BAMSIOIIMM Ha BEAUUHHY
yiep6a, SBASIOTCS YHCAO TIOTEPSIHHBIX BCACACTBHE HACTYIIAC-
HUSL CAy4asi IPeXAeBPEMEeHHON cMepTH paboTHHKA pabounx
AeT (Mecs1leB) 1 a6COAIOTHOE 3HAYeHHe YHCAA TOCTPAAABIIUX.

3a mepuop 2017-2018 rr. obwas cymma ymep6a 0 TOKa-
3areato BPII mo BeAymMM OTpacAsAM SKOHOMMKHM COCTAaBHAA:
102,37 maH pyb6. Ha ocHoBe panHbIX OCC; 70,06 MAH pyb. Ha
ocHOBe AaHHBIX Bamrcrara. O6mas cymma yirep6a 1o BeAyIum
OTPACAAM, PACCUMTAHHAS IO METOAUKE, YUUTHIBAOIIEH IIOTe-
PH BHOBb CO3AQHHOM CTOMMOCTH (YHMCTO IPOAYKIIMU) Yepes
9KBHBAAEHT II€HBI TPYAQ — 3aPabOTHYIO IIAATY, COCTABHAA 3a
2017-2018 rr. — 59,6 MaH pyo6.

Haun6oabie 3HaveHns yiepba OT HeCIACTHBIX CAyYaeB Ha
IIPOM3BOACTBE CO CMEPTEAbHBIM HCXOAOM OT OOIIMX 3a60AeBa-
Huit o nokasareato BPIT na ocHoBe parHbIX O CC HabAIOAR-
Amch 3a 2 017-2018 rr. Ha npeAmpUATHIX 00pabaThIBatOIIei
oTpacan — 53,49 MAH py0. i B OPTaHU3AIMSX BUAQ IKOHOMH-
4eCKOH AeATEABHOCTH « TpaHCIOPTHPOBKA M XpaHEeHHe» —
25,86 MaH pyo0.

CyMMapHas BeAMYMHA COYETAHHOTO IOKA3aTeAs 9KOHO-
MIYeCKOro yirep6a oT BHe3aIHOM CMePTH Ha IPOM3BOACTBE
oT 06mux 3a60aeBanmil no nokasareato UI1 (cpeatemecsanoit
HOMHUHAABHOM HaYMCACHHO 3apabOTHOI MAaTe PabOTHUKOB)
C y4eTOM CTAaTHCTHKH CMepTHOCTH 1o BceM BOA 3a 2017-
2018 rr. cocraBuaa 107,51 mau py6. IToaydennoe 3HaueHne
0Ka3aA0Ch HanboAee OAMBKIM K BEAUUHHE CYMMBI yliep6a 1o
nokasareato BPII mo BeaymuM oTpacasiM S5KOHOMHUKH 33 TOT
e TleproA Ha ocHoBe AanHbIx OCC — 102,37 MaH py6. (ot-
KAOHEHHe B Tipeperax 5% ).

BriBoabI:

1. BoinoanenHas Komniekcas 0yenKa nomeps om Hecuacm-
HbIX CAYYA€B HA NPOU3BOOCITIBE CO CMEPMEAbHbIM UCX000M BCAE0-
cmeue 00uux 3a004e8aHULL 8 6edYUUX OMPACAIX IKOHOMUKY
pezuona u no écem 8udam IKOHOMUMECKOT DesmMeAbHOCIY 34
2014-2018 ze. no 3Hauenuto noKa3ameAs SKOHOMUMECK020 Yujep-
6a no ynyujennoii 8vi200e — HeQONPOU3BEOEHHO20 HUCHIO020 NPO-
dyxma (cpedremecsuHoil HOMUHALBHOTL HAUCACHHOT 3apabomHoil
niame pabomHux0s) noKasasa ycmoiugyl oUHAMUKY pocma
3a ykasaunwiti nepuod ¢ 35,233 man py6. 6 2014 2. do 63,793
M py6. 6 2018 2., mo ecmo 6 1,8 pasa.

2.3a 2017-2018 z2. 06wias cymma yujep6a 6 sedyuux ompac-
ASIX IKOHOMUKY PE2UOHA 1O BCEM BUOAM IKOHOMUHECKOT DesmeAbHo-
cmu no nokasamearo BPIT cocmasuaa: 102,37 mam py6. na ocHoge
danmvix OCC; 70,06 man pyb. na octose dannvix Bawcmama.

3. Botssaervt ompacau, 8 Komopoix HabA00aAucs HAUO0Ab-
wiue 3Havenus nomepv. Ha npednpusmus obpabamvisatouesi
ompacau npuxodusoce om 50,8 do 55,6%, no mpancnopmu-
poske u xpanenuio — om 22,4 do 26,5% om cymmbt IKOHOMUHe-
cko20 yujepba 3a coomsemcmeyowuii nepuod. Tax, no noxasa-
meato BPIT npu ucnoav3osanuu 0anHoix u3 060ux ucmounuxos
UHPOPMAYUY HAUOOALULUT YUjepl O HECHACIHDIX CAY4Ae8 HA
npou3sodcmee co cmepmeAvHbIM UCX000M O 00UfUX 30604e8aHUi
Habaodaics na npednpusmusx obpabamvisaroweii ompacau (no
OCC — 17,28 man pyb., no Bawcmamy — 13,77 man py6. 8
2017 2.; no @CC — 36,21 man py6b., no bawcmamy — 28,39
mAn py6. 6 2018 2.).

4. AAS CHUNCEHUS. BeAUHUHDL IKOHOMUHMECKO20 YilyepOa 1 npe-
domspaujenus mpydonomeps om npexdespemenoii cmepm-
Hocmu & mpydocnocobHom 803pactme HAUOOAbUUM IPPextiom
obradawom mepvt no npedynpescoentiio t CHUNEHUIO BHE3ANHOI
cMepmHocmu om 06ujux 3a60Ae8anuti HA pabotem mecme, npexce
8e20 HA npednpusmusx, e0e OviAu 3APeUCTIPUPOBAHDL CAMbLE Bbl-
COKUe 3HAYEHUS IMM020 NOKAAMEAS.

S. ITokasameAu IKOHOMUHECKO20 YiuyepOa, noAyHeHHbIE 6 UC-
cAe008aHUL, MOZYM ObiMb UCHOAL30BAHDL OAS NAGHUPOSAHUS
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OpI/II'I/IHaAbeIe CTaTbU

PA3MEPO8 UHBECHUYUTI 8 NPOSPAMMBL HPOPUAAKMUKY 1O Nped-
YnpescdeHuto U CHUNCEHUI0 PUCKA BHE3ANHOI cMepmu om 00uyux
3aboAesanuti Ha padouem mecme.

6. Lleaecoobpasen moHumopunz IKonomuHeckozo bpemenu om
HECHACHHDIX CAYHAEB HA NPOU3B0ICIBE CO CMEPIMEAbHBIM UCX000M
om o0bujux 3a00re8anuii 8 6ydyujem, 4mo NO3BOAUM OYEHUBAYL
JUHAMUKY IKOHOMUMECKUX NOMEPL U IPPeKMUsHOCIY UHBe-
CIULUL 8 NEPBUHHYIO U BMOPUHHYIO NPOPUAGKIMUKY BHE3ANHOIL
cMepmu Ha pabouem mecme.
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IloBepeHYecKHe PAKTOPDBI PHCKA, MEAHIIHHCKAsi HHPOPMHPOBAHHOCTb H NPHBEP>KEHHOCTD
Ae4eHHI0 MEAHIHHCKHX PA0OTHHKOB MHOTONPOPHUABHON FOPOACKOH KANUHHYECKOH 60ABHHIIBI

'OTAOY BO «Poccuiickuil HalMOHAABHBIN HCCAEAOBATEAbCKHI MeAMIMHCKII YHIBepcuTeT uMenn H.V. TTuporosa» Munsspasa
Poccun, ya. Ocrposursinosa, 1, Mocksa, Poccus, 117997;
TBY3 «Topoackast KanHmdeckas 6oabkma N13 AermaprameHTa 3ppaBooxpaHeHnst MockBbL», yA. BeaosaBoackas, 1/1, Mocksa, Poccus, 115280

Baeaenne. QopMupoBaHUe U pacpoCTPAaHEHHOCTb XPOHMYECKHX 3200A€BAHHIT CBSI3aHBI C 0COOEHHOCTSIMU 06pa3a KU3HU U
daxropamu prcka. Beaymjee MecTo B POPUAAKTHKE XPOHUIECKHX 3200AEBAHUI OTBOAUTCS MEPOIPUSTUSIM, HAIIPABAEHHBIM
Ha QopmupoBanue 3p0poBoro obpasa xusnu (30)K). Axrusnas nponaranaa 300K cpean Haceaenus, CBoeBpeMeHHOE BbI-
SIBACHHE, KOPPEKIHS ¥ KOHTPOAb GaKTOPOB PHCKA MOI'YT 3HAYMTEABHO CHHU3UTb YACTOTY HOBBIX CAyYaeB XPOHUYECKUX HEHH-
dexumonnbix 3a6osesanuit (XHU3) u ux ocaoxuenuit. Ha KoMIOHEHTb IPOYHAAKTHKY BAUSIOT OCOGEHHOCTH U YCAOBHS
JKU3HU HACEACHHS], A TAKKe BUA MIPOPECCHOHAADHOM ACSITEABHOCTH.

ITeAp MCCA€AOBAaHHA — OLICHKA BCTPEUAEMOCTH IIOBEACHYECKUX $AKTOPOB PHCKA, MEAMIIMHCKOH MHPOPMUPOBAHHOCTH U
IIPUBEPSKEHHOCTH ACYEHHIO ¥ MEAUIIMHCKMX PAGOTHUKOB TOPOACKOH kauHMYeckoit 6oaprunpt ([KB).

MatepHaAbl H METOABL B OTKpBITOE OAHOMOMEHTHOE CPAaBHUTEABHOE He PAHAOMU3HUPOBAHHOE HCCAEAOBAHME BKAIOUeHBI 208
MeAMLIMHCKIX paboTHHKOB B Bozpacte 56 (41; 64) aer (82 Bpaya u 126 pabOTHUKOB CPEAHErO MEAULIMHCKOTO IEPCOHAAR).
Tpynny cpaBHeHus cocraBuat 127 yeaosek B Bospacte 52 (43; 61) aet, He MMeBIIUX IPOPECCUI0 MEAMLIMHCKOTO IIPOJHALL
ITpoBoprAKCh GHUBMKAABHBII OCMOTP, OIl€HKA aHAMHe3a, IOBEACHUECKHX (pAKTOPOB PUCKA, IPUBEPIKEHHOCTH ACUEHHIO C I10-
Moubio «AHKeThI OLleHKH dpaxTopos prcka XHH3 y corpyaunkos 'KB>», paspaboTaHHOI AASL aHKETHPOBaHHUSL.
Pesyabratb1. Kypuau 56 (26,9%) MeAMIMHCKEX cOTPYAHUKOB 1 29 (22,8%) 4eAOBEK IPYIIIbI CPABHEHHS, YIIOTPEOASIOT aAKO-
roab 98 (47,1%) meapaborruxos u 70 (5S5,1%) ueaosex rpymnmsi cpaprenus. Oxupene (23,6%) NpeBaAUPOBAAO CPEAU MeAU-
LIMHCKUX PAGOTHUKOB 10 CPABHEHHIO C YYaCTHHKAMU rpymisl cpasrenus (7,9%), p<0,001. Exeanenno 6oaee 300 r oBoweit u
dpyxroB ynorpebasior 92 (44,2%) meapaborHukos u 59 (46,4%) ueaoBeK rpyTiIb! cpaBHEHHs, AOCAAUBaIOT My 68 (32,7%)
meapabornukos u 47 (37%) YeAoBeK IpymmbI cpaBHeHus. AKTUBHbIH 06pas sxusnu Beant 110 (52,8%) mMeapaborHukos 1 88
(69,3%) ueaoBex rpymms cpasHenus. Huskas npusepeHHOCTD AedeHmio oTMedeHa y 162 (77,9%) MeAULMHCKUX PabOTHUKOB
1y 102 (80,3%) Auy rpynmst cpasHenus. GakTopamy, aCCOLUMPYEMBIMHU C BHICOKOH MEAUIIMHCKON HHPOPMUPOBAHHOCTBIO,
OKa3aAUCh HaauuMe ceMbH y Meapaborauka (O 3,22, 95% AU; 1,78-5,81; p=0,001) 1 BBICOKas IPUBEPKEHHOCTD Aede-
mmo (OII 3,19, 95% AU; 1,52-6,71; p=0,002); paxTopamy, MOBHINAIOIMMU IPHBEPKEHHOCTh ACYEHHIO, — JKEHCKHIl TI0A
(O 3,24, 95% AY; 1,18-8,85; p=0,022), Beaerue axrusHOro obpasa sxusuu (Ol 3,69, 95% AU; 1,75-7,77; p=0,001),
naamaue cempr (OILI 2,29, 95% AU; 1,18-4,46; p=0,015) u Moaoaoit Bospact (OILI 2,37, 95% AU; 1,06-5,28; p=0,035).
3akarouenne. Cpedu meduyunckux padomuuxos I'KB ommexena svicokas pacnpocmpaHeHHocmy nogedenHeckux Gaxmopos puckad,
HU3KAS MEOUYUHCKAS UHPOPMUPOBAHHOCI U NPUBEPIHCEHHOCHTL ACHEHUI0, MO Mpebyem Heobxodumocmu Koppexyuu OanHbix GaKmopos.
KaroueBbie caoBa: meduyunckue pabomuuxu; ¢akmopw. pucka; nosedewueckue $akmopv. pucka; meduyunckas
UHPOPMUPOBAHHOCTI; NPUBEPHEHHOCHTL AeHEHUI0; 00PA3 HUSHU
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Behavioral risk factors, medical awareness and adherence to treatment of medical workers of a
multidisciplinary city clinical hospital

'Pirogov Russian National Research Medical University, 1, Ostrovityanova str., Moscow, Russia, 117997;
*City Clinical Hospital No. 13 of the Moscow Department of Health, 1/1, Velozavodskaya str., Moscow, Russia, 115280

Introduction. The formation and prevalence of chronic diseases are associated with lifestyle characteristics and risk factors.
The leading place in the prevention of chronic diseases is given to measures aimed at the formation of a healthy lifestyle
(HLS). Active promotion of healthy lifestyle among the population, timely detection, correction and control of risk factors
can significantly reduce the frequency of new cases of chronic non-communicable diseases (CNCD) and their complications.
The components of prevention are influenced by the characteristics and conditions of life of the population, as well as the
type of professional activity.

The aim of the study is to assess the occurrence of behavioral risk factors, medical awareness and treatment adherence in
medical workers of the city clinical hospital (CCH).
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OpI/II'I/IHaAbeIe CTaTbU

Materials and methods. The open, single-stage, comparative, non-randomized study included 208 medical professionals aged 56
(41; 64) years (82 doctors and 126 nurses). The comparison group consisted of 127 people aged 52 (43; 61) years who did not
have a medical profession. Physical examination, assessment of anamnesis, behavioral risk factors, and treatment adherence were
performed using the “Questionnaire for assessing risk factors for CNCD in CCH employees”, developed for the questionnaire.
Results. 56 (26.9%) medical staff and 29 (22.8%) people in the comparison group smoked, 98 (47.1%) medical staff and 70
(55.1%) people in the comparison group drink alcohol. Obesity (23.6%) prevailed among medical professionals compared to
participants in the comparison group (7.9%), p<0.001. Every day, more than 300 g of vegetables and fruits are consumed by 92
(44.2%) health workers and 59 (46.4%) people in the comparison group, 68 (32.7%) health workers and 47 (37%) people in
the comparison group add salt to their food. 110 (52.8%) health workers and 88 (69.3%) people in the comparison group led
an active lifestyle. Low adherence to treatment was observed in 162 (77.9%) medical professionals and 102 (80.3%) people
in the comparison group. Factors associated with high medical awareness were the presence of a family in the health worker
(OR3.22,95% CI; 1.78-5.81; p=0.001) and high adherence to treatment (OR 3.19, 95% CI; 1.52-6.71; p=0.002); factors that
increase adherence to treatment — female gender (OR 3.24, 95% CI; 1.18-8.8S; p=0.022), active lifestyle (OR 3.69, 95% CI;
1.75-7.77; p=0.001), family (or 2.29, 95% CI; 1.18-4.46; p=0.015) and young age (OR 2.37, 95% CI; 1.06-5.28; p=0,035).
Conclusions. There is a high prevalence of behavioral risk factors, low medical awareness and adherence to treatment among the
medical staff of the CCH, which requires the need to correct these factors.
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Beeaenne. QopMupoBaHye U pacIpPOCTPaHEHHOCTD XPO-
HUYeCKHUX 3a00AeBaHMIT CBSI3aHBL C 0COOEHHOCTSIMU 0bOpasa
JKU3HU M pAaKTOPAMM PUCKA, & UX U3MeHeHHe CIIOCOOCTBYeT
CHIDKEHHIO 3200A€BaeMOCTH M CMEPTHOCTH.

Beaymee MecTo B IpodHAAKTHKe XPOHIIECKUX 3a00A€Ba-
HUIT OTBOAMTCSI MEPOIPUATHUSIM, HAIIPABAEHHBIM Ha GOpMU-
posanue 3p0poBoro o6pasa xusuu (300K). Axruszas npo-
naraupa 30XK cpear HaceAeHHMS, CBOeBpeMeHHOE BbIIBACHHE,
KOPPEKIHS X KOHTPOAb PAKTOPOB PUCKA MOT'YT 3HAIUTEABHO
CHUBUTD YaCTOTY HOBBIX CAyYaeB XPOHUYECKHX HEMH(EKIIHOH-
Hbix 3a60aesannit (XHU3) u ux ocaoxuenuit. Ha koMmnoneH-
ThI IIPOPUAAKTUKY BASIIOT OCOOEHHOCTH 1 YCAOBHS XKHU3HU Ha-
CeAEHHS], a TAKKe BUA IIPOPECCHOHAABHOI AesiTeabHOCTH [ 1,2 ].

YucaeHHOCTD Bpaueit B Hameit cTpane Ha 2017 . cocTaBu-
A2 697,1 toicsram (47,5 Ha 10 Thic. HaceAGHHS), CPEAHETO Me-
aurmHckoro nepconaaa (CMIT) — 1525,2 (103,8 na 10 Toic.
Haceaenus). [To panbiM PoccTara, cpeaHHit BO3pacT 3aHATHIX
B 3pApaBooxpaHeHun Auti B 2005 r. coctaBasia 41,3 ropa, B 2016
r. — 43,2 ropa (KaK B IIEAOM, TaK U Y My>XX4UH, H Y )KGHH.{I/IH)
[3]. OTH AaHHBIE CBHAETEABCTBYIOT O HEOOXOAMMOCTH TIPH-
CTAABHOTO BHHMMAHUS K QHAAU3Y COCTOSIHUSI 3A0POBbSI MEAU-
LIMHCKUX PAaOOTHUKOB B CHAY IOB3POCAEHHS 9TON KATETOPUM
Haceaenus. Kpome aToro, moTok HH$pOpMALIIH, KOHIJEHTPALIHS
BHIMAaHM, OBICTpOE IPUHSTHE PelleHui, IpodeCCHOHAABHAS
OTBETCTBEHHOCTb CO3AQIOT OCHOBY AASI BOBHUKHOBEHHUS 3a-
6oAeBaHHIt — Kak OBIINX, TaK U MPpOdeccHoHaAbHbIX [4,5].

Ceifyac yCAOBHS TPYAQ MEAHIIHCKHX PAaOOTHIKOB He HCKAIO-
Yal0T POCTa (aKTOPOB PUCKA, CAMIX 3200AEBAHUI U UX COYETa-
HHUI, YTO ABUAOCH OCHOBOH AAS IIPOBEACHHUS AHAAU3A COCTOSHUS
3AOPOBBSI CPEAH BPadell U CPEAHETO MEAMLIFHCKOTO IIepCOHAAL
MHOTOMPOQHABHO# TOPOACKOI KAUHIdeckoit 60abHuLpI (TKB).

ITeAap mccAeAOBAHHS — OLlEHKA BCTPEYaeMOCTH $aKTo-
POB PHCKA, TOBEAEHIECKUX 0COOEHHOCTEN! U IPUBEPXKEHHOCTH
AEYEHHI0 Y MEANIIMHCKHX PAa0OTHIKOB MHOTOIIPOQUABHOI FO-
POACKOH KAMHUYIECKOH OOABHHUILIBL.

MarepHnaAst H MeTOABL. B OTKpBITOE OAHOMOMEHTHOE
CpaBHHTEABHOE HEPAHAOMH3HUPOBAHHOE HCCACAOBAHUE OBIAU
BrAtodeHs! coTpyaruku ['KB ¢ Beicmnm 1 cpepHIM MeAMIIHH-
ckuM 0OpasoBaHueM B Bopacte 18 Aer u crapme.
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B nccaepoBaHMe He BKAIOUEHDI TEXHUYECKHUI U AAMHUHH-
crparusHbii nepconaa ['KB, mepunuHckue paboTHuKE € TS
JKEABIM TedeHHeM 3a00AeBaHHIL.

I'pymry cpaBHEeHMS COCTAaBHAH AMIIA, He IMeBIIHe mpodec-
CHIO MEAMIIMHCKOTO IPOQHAS, IIPOXOAUBIINX AMCIIAHCEPHU3a-
LIMIO B IToAUKAMHMYecKOoM oTAeaenuu I'BY3 T'KB Nel3.

Bce y4yacTHHKH HCCAGAOBAHHS MOATTHCAAN HHGOPMHPOBAH-
HOEe COTAACHE AASL YIaCTHS B HCCAGAOBAHUU.

HccaepoBanre IpOBOAMAOCH Ha Ga3e KadeApbI IIOAUKAVHE-
deckoi Teparmn AedebHOro dakyasrera rAOY BO «PHU-
MY um. HU. ITuporosa» — I'BY3 «I'KB Ne 13 Aenapramen-
Ta 3ApaBOOXpaHeHHs I. MOCKBBI».

BceM y4acTHHKAM OCHOBHOM IPYIIIIBL U IPYIIIIbI CPABHEHIS
IPOBOAUACS OOIIENPUHSTHIA PUUKAABHBII OCMOTP, OLjeHKa
CeMeITHOTO U MEAMIIMHCKOTO aHAMHe32, KAUHHKO-AeMOrpadu-
9eCKUX M aHTPOIIOMETPUIECKHX TIOKA3aTEACH.

Hupexc Maccoi Teaa (MUMT) paccuntan o dopmyae Kerae
(Macca Teaa, kr)/poct (M2). UMT 30 xr/m” u 60aee sBAsIACS
KpUTEpHEM OXHPeHHs, 25-29,9 — H30bITOYHOM MaCcCHI TeAd
xr/m* [6].

K peryaspHO xypsimuM OTHeCEHSI AUIIA, BBIKYpPHBAIOLIUE
x0Ts1 6b1 1 curapeTy B AeHb MAM OpocuBIIMe KYpUTh MeHee 1
ropa Hazap. ExxepHeBHOe ymorpebaenue B numy meree 300
rPaMMOB OBOIIEH U PPYKTOB, AOCAAMBAHIE IIHIIU PACCMATPU-
BAAMCDb KaK He3A0pOBOe muranue [7].

OQusnyeckas akTHBHOCTD MeHee 150 MUHYT B HEACAIO HAK
MeHee 75 MHHYT B HEACAIO (15 MMHYT S AHeH B HeAeAIO), KA
MX COYeTAaHHME PACLeHUBAAACh KK HHU3Kas [7], AMcAMIEAe-
MUSI — IIPU OTKAOHEHHHU OT HOPMBI OAHOTO MAU H0Aee IoKa-
3aTeAell AMIIMAHOTO OOMeHa: OOIHI XOAECTEPHH S MMOAB/ A
u 60Aee; XOAECTEPUH AUIIONPOTENHOB BBICOKOM IAOTHOCTHU Y
My>K4rH MeHee 1,0 MMOAB/A, ¥ KeHIIUH MeHee 1,2 MMOAD/A;
XOAECTEPHH AUIOINPOTENHOB HU3KOM IMAOTHOCTH Goree 3
MMOAB/A; TpUTAHLIEPHABI 60Aee 1,7 MmoAb/A [8].

YauTBIBAAOCH YIOTpeOACHHE AaAKOTOAS AO 14 eA./Hea. ¥
MY>KYHH U AO 8 €A./Hep. — Y JKeHIUH ( 1 epnnuna pasHa 125
MA BuHa uAr 250 Ma rmBa [7].

CraTucTudeckuil aHAAN3 BBIIIOAHEH C [IPUMeHeHHeM CTaH-
AapTHBIX miporpamym: StatPlus: mac Bepcus 6. (AnalystSoft Inc,
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USA), SPSS Statistics version 20.0 (IBM, USA) u Microsoft
Office 2016 (Microsoft, CIIIA). HopmaabHOCTb pacmpepese-
HUST KOAUYECTBEHHBIX [TOKa3aTeAed OLIEHMBAAACH C TIOMOIIBIO
kpurepua Hlanupo-Yuaka. Ilpu HopMaabHOM pacmpepeAeHUH
IIOKA3aTEAH IIPEACTABASAM B BUAE CPEAHErO H CTAaHAAPTHOTO
orkaonenus (M+SD), MeXTPyTIoBble pa3AYHs OLleHUBAAUCH
npu nomoIu t-kputepus CTHIOAGHTA C Y4eTOM TecTa AUBUHA.
ITpu HeHOpMAABHOM pacIpeAeAeHHH II0KAa3aTeAU ONHCHIBA-
AU B BUAE MEAMAHDI M MEXKBAPTHAbHOTO pasmaxa [Me (Q2S;
Q75)], pasamums MexAy AByMs IPYIIIAMU aHAAUBHPOBAAKCH
npu nomomu U xpuTepus MaHHa-YuTHU.

CpaBHeHue Py 110 Ka4eCTBEHHBIM IPU3HAKAM IIPOBEACHO
C [IOMOIIIBIO TOCTPOEHNUS TAOAUL] COIPSDKEHHOCTHU C UCIIOAB30-
BaHHeM KpuTepus X* o ITupcoHy. AccoLmariiu MexAy Iepe-
MEeHHBIMH BBISIBACHBI C IOMOIIBIO KO3 PHIMEHTA KOPPEAIIUH
(r) Mupcona npu HopMaAbHOM pacripeeserun 1 CriupMera —
IpY HEHOPMAABHOM PACIpeAeAeHHH. AAS OLIeHKH BAMSAHHA IIPH-
3HaKa IPUMEHSACS AOTHCTHYECKMH PerpecCHOHHbIN aHAAU3 C
OIpeAeAeHHeM OTHONIEHH S AHCOB OHI) 1 95% poBepHTeAD-
Horo unrepsasa (AN). PasAnuus cUMTAAUCH CTATHCTUYECKHU
3HAYMMbIMM IIPH 3HAYEHHAX ABycToponHero p<0,03.

Pesyabrare1. IIpoBepeH ¢U3HKAABHBIA OCMOTP U AaHKETH-
posanue 208 MEAMITMHCKUX pa60THI/IKOB B Bo3pacTe oT 20 a0
85 aet, Meanana — 56 (41; 64) aeT, cpeau KOTOPBIX 6biAK 61
My>x4uHa U 147 xeHmuyH, 82 (39,2%§Bpa‘{a u 126 (60,8%)
CpeAHero MepMIMHCKOro nepconasa. Cpean 127 weaosex (B
Bospacre oT 20 Ao 82 aeT, meprana — 52 (43; 61) roAa) rpyn-
nbl cpasHenus 65 (51,2%) uMean Bbicmee o6pasosanue, 62
(48,8%) — CpeaHee CIelMaAbHOe O6pa30BaHI/Ie.

Kypuau 56 (26,9%) MEAMIIMHCKHX COTPYAHUKOB ¥ 29 (22,8%)
4eAOBeK I'PYIIIbI CpaBHeHHs. Panee oTkasaamch or kypenus 29
(13,8%) MEAUITIHCKHX paGOTHI/IKOB n28 (22%) 9eAOBeK IPyIIIbl
cpasHeHus1. Cpeart pabOTHUKOB TEPAIIeBTHYECKOTO OTAEACHES OT-
Ka3aAmch oT Kyperust 7 (24,2% ) MeAPa6OTHIKOB; XMPypIHIecKuX
OTAEACHUI — 7 (24,2%) ; THHEKOAOTUYECKOTO OTAGAEHHS — 3
(10,3%) ; PeaHMMAlJMOHHOTO OTAeAeHHs — 1 (3,4%); dyHK-
LJMOHAABHO# AMarHoCTHKU — 2 (6,9%); TpaBMaTOAOTHYECKOro
OTAEAEHUT — 3 (10,4%) ; HEBPOAOTHYECKOTO OTAEAEHMA — 3
(10,3%); xapauosormdeckoro otaeserus — 3 (10,3%).

Cpealt MeAMIIMHCKHX COTPYAHHMKOB HUKOTAQ He Kypuau 105
(50,4%) uenoBex, cpean rpymmst cpasHerns — 70 (55,2%)
YeAoBeK. YIoTpebasior aakoroab 98 (47,1%) MeapaboTHIKOB
1 70 (55,1%) 4eroBeK IpymIbL CPaBHEHHUS.

Cpealt pabOTHHKOB TepaleBTHYECKOT0 OTAEACHHS YIIOTpe-
6asttor akoroab 21 (21,5%); xupyprudeckux oTaesenus — 17
(17,4%) ; THHEKOAOTUYECKOTO OTAEAeHUST — S (5,2%) ; peanu-
MAaI[OHHOI'O OTAGACHMSI — 4 (4%) ; QYHKI[IOHAABHOM AMArHO-
cruxn — 13 (13,3%); TPaBMaTOAOTHYECKOTO OTAEAEHUS — 22
(22,4%) ; HEBPOAOTHYECKOTO OTACACHUS — 4 (4%); KapAMOAO-
TAYECKOTO OTAeAeHus — 12 (12,2%) MeApa60THI/IKOB.

MT mepnnmuCKHIX pa6OTHI/IKOB koaebaacs ot 17,2 a0 44,5
kr/m? (26,8+4,9 kr/m?), CpeAH YYaCTHUKOB IPYTIIBI CPaBHe-
Hus — ot 19,5 po 34,8 kr/m? (27,242,4 xr/m?). Oxupenue
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(23,6%) mpeBaAMpOBAAO CPEAH MEAULMHCKHX PabOTHUKOB, IO
CPaBHEHHIO C y4aCTHHKAMH IpyTrbl cpasenus (7,9%), p<0,001.

Cpean pabOTHHKOB TePAIIeBTUIECKOTO OTACACHHS OXH-
peHHe oTMedeHo y 4 (8,1%8, XUPYPTUYECKUX OTACACHUM — ¥
8 (16,6%); runexorormueckux otaerennit — y 3 (6,13%);
peaHNMAI[HOHHBIX OTACACHUI — Y 6 (33,3%); OTAEAEHHH
$yHKIMOHaABHOI AnarHocTHKU — Y 12 (24,5%); TpaBmaro-
Aorudeckoro otaeaennst — y 8 (16,3%), HeBpoaormeckoro
otaenennst — y 2 (4%); KapAMOAOTHYECKOTO OTACACHHS —
6 (12,2%) meapaboTHHKOB.

EsxepnenHo 6oaee 300 r oBomjeit ¥ pPyKTOB YIOTPeOASIOT
92 (44,2%) meapabornukos u 59 (46,4%) 4eroBex rpymmbl
cpaBHeHMsI. AOCaAMBAIOT muuly 68 (32,7%) MEApa60THI/IKOB u
47 (37%) "4eAoBex IpyIIIbI CpaBHeHUA. AOCTATOYHBI YPOBEHb
dusraeckoi axTuBHOCTH oT™edeH y 110 (52,8%) MeapaboTHu-
k0B 1 y 88 (69,3%) yeroBex rpymms! cpasHenus. Huskas npu-
BEP)KeHHOCTD AeUeHHUIO OTMeueHa y 162 (77,9%) MEAMITMHCKUX
paborHukos u 'y 102 (80,3%) Auii rpynmsl cpaBHeHHS.

Huskas npuBep>keHHOCTb AedeHUI0 OT™MedeHa y 41 (25,4%)
paboTHuKa XHpyprideckoro oTaeAenns, y 38 (23,5%) — Te-
PpaneBTUYECKOTo MpoduAs; y 22 (13,5%37 — TPaBMATOAOTH-
4ecKoro oTaeseHus; y 20 (12,3%) — OTAeAeHHUs QYHKIHO-
HAABHOMW AMArHOCTHKY; ¥ 19 (11 ,7%) — KapAMOAOTHYECKOTO
oTAeAeHus, y 12 (7,4%) — PEaHMMALMOHHOIO OTAEACHHMS; Y
7 (4,3%) — HEBPOAOTHYECKOTO OTAEACHHS; ¥ 3 (1,9%) — ru-
HEKOAOTHYECKOTO OTAGACHHS.

Cocrosian Ha AMCIIAHCEPHOM y4eTe IO II0BOAY MMeBIIMX-
cs y Hux 3a6oaesanuit 39 (18,7%), a peryastpHo nocemaan
Aevairero Bpaya — 150 (72,1%) MeApa60THI/IKOB. Cpeau Avny
TPYIIIBI CPABHEHMS COCTOSAM HA AUCTIAHCEPHOM y4YeTe B CBSA3U
¢ XpoHmndeckumu 3aboseBanuaMu 59 (46,4%) werosex, a pe-
I'YASPHO NOCEIIAaAH Aedamero Bpada — 45 (35,4%) yenrosex.

(DakTopamu, acCOIUUPYEMbIMU C BbICOKOH MEAUIIMHCKOR HH-

OPMHPOBAHHOCTBIO, OKA3AUCH HAAVIKE CEMbU Y MeAPAOOTHIKA
OIII 3,22, 95% AU; 1,78-5,81; p=0,001) Y BBICOKAS MPHBEp-
sxennoctb Aevermio (OLLI 3,19, 95% AH; 1,52-6,71; p=0,002).

QakTopsl, acconuupyemble C BHICOKOM M HU3KOHM IpHBep-
JKEHHOCTDIO A€YEHHUIO Y MEAUIINHCKIX PAOOTHIKOB, IPEACTAB-
AeHbI B TabAuie.

O6cysxaenne. [Ipu aHaAu3e IPYIIIBI MEAMIIMHCKHX U He-
MEAHITMHCKHMX PAOOTHHKOB He OBIAO BBISBACHO OTAHYHIL IO
ceMeIHOMY TTOAOXKEHMIO, OTHOIIEHHIO K OTKA3y OT KypeHHs U
IpUBEPKEHHOCTH AedeHHI0. OAHAKO MEAUIIMHCKAS HHPOPMHU-
POBAHHOCTH ObIAQ XyXKe B IPYIIIIe MEAUIIMHCKUX PAOOTHHUKOB
(52,4%) , 9€M Y AUIL] IPYIIIbl CPaBHEHUS (73,3%) , U MEAULIUH-
CKHe PAOOTHHKH Jallje He OBIAK FOTOBBI H3MEHHTD 00pa3 XKH3-
HH (46,6%), yeM AMIIa HeMEeAUIIMHCKHX Ipodeccuit 27,5%).

MepunuacKre PAOOTHUKY COCTABASIOT «He3aljUIeH-
HYI0>» KATeTOPHIO HACEACHHS B CBSI3H C HATPY3KOH, 00yCAOB-
AGHHOI IPOPeCcCHOHAAPHON AESTEABHOCTBIO U BBICOKOH OT-
BETCTBEHHOCTDIO 33 3A0POBbe U KM3Hb IAIIMEHTOB, YTO He
MOXeT He OTPAXKaTbCs HA UX IMOIMOHAABHOM, KAUHMYECKOM
COCTOSIHMH U He BHOCUTD BKAAA B yXyAIIEHHE Ka4eCTBA XU3HH.

Tab6auna / Table
®dakropsl, accouupyeMble C BHICOKON NPHBEPKEHHOCTHIO A€YEHHIO Y MEAUITHHCKUX PAaGOTHHKOB
Factors associated with high treatment adherence in healthcare professionals
ITokazaTeap OTHOmEHnHE MaHCOB 95% AU p

MepnnmHCcKas HHPOPMHPOBAHHOCTD 3,19 1,52-6,71 0,002

JKenckuit moa 3,24 1,18-8,85 0,022

AKTUBHBI 00pa3 XU3HU 3,69 1,75-7,77 0,001

Haanuue cembu 2,29 1,18-4,46 0,015

Bospacr 20-30 aer 2,37 1,06-5,28 0,035
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OpI/II'I/IHaAbeIe CTaTbU

Heaasrue pesyabrars! MccaepoBaTeAell YHuBepcuTeTa Apex-
caepa (Ourapeapdus, [TeHCHABBAHNS) IOKA3AAH, YTO POA 32-
HSTHH, OCOOEHHO CBS3AHHBINA C MEAHIIMHCKOM AESTeAbHOCTDIO,
SBASIETCS BOKHEHIIIM GaKTOPOM, BAUSIONIMM Ha COCTOSHHE 3A0-
POBbS], B CBSI3H C 4eM HEOOXOAMMO MHTEPeCOBATHCS O Ipodeccuy,
0COBGEHHO CBSIBAHHOI C CHCTeMOlt 3papaBooxpanenus [9]. dtu
AQHHBIE eIlfe Pa3 OATBEPXKAAIOT 3HAYMMOCTD IPOPHAAKTIIECKOTO
HATIPABAEHIIS PAOOTHI Bpaa B OXPaHe 3A0POBbSI UEAOBEKA.

Cpeau cymecTByomux $pakTOPOB PHCKA HEOOXOAMMO 0C060
BBIACAHTD IIOBEACHYECKH, IPHUCYTCTBHE KOTOPHIX YEAOBEK CaMO-
CTOSITEABHO U AODPOBOABHO AOIIYCKAeT B CBOEM 00pa3e JKU3HHL
Hexoropbie gakroph! prcKka TeCHO CBA3aHbI CO COOPMHUPOBaH-
HBIMH C AETCTBA IIPHBBIMKAMH, KOTOPble BO MHOI'OM OIIPEACASIIOT
3A0pOBbe YeaoBeka. HepaloHaabHOe TUTaHHe ACCOMMPOBAHO
¢ boAee ueM 2 MAH CAY4aeB ACTAABHOIO HCXOAQ, OOABIIMHCTBO
KOTODBIX 00YCAOBACHBI 3a00ABAHISIMY CEPACIHO-COCYAUCTON
cucrembl. HanOoAbIIMIT BKAAA B CMEPTHOCTb BHOCST HEAOCTA-
TOYHOe yrioTpebaeHue cBexxux Gpykros (12,5% ) 1 upesmepHOe
copeprxaHue HaTpus B poaykrax (12,0%) [10].

YbeauTeAbHO AOKA3aHA CBS3b H30BITOYHOTO OTPeOACHNMS
COAH M PHCKA PA3BUTHS XPOHMYECKHX 3a00AeBanumit. Ypesmep-
HOe YIOTpeOAeHHe COAM He TOABKO 3HAYMMBIIT [I0BEACHYE KT
daxTop pHCKa ¢ BHICOKOH PacpOCTPaHEHHOCTHIO B Halei
crpane (49,9%), Ho 1 $aKTOP, ACCOLUUPOBAHHBIIL C SKOHO-
mugeckuM ymep6om [11]. CoraacHo AQHHBIM HCCACAOBAHKS
OCCE-PQ, oxoA0 mOAOBMHEI XHUTeAell Halllei CTPaHbI B BO3-
pacre oT 25 A0 64 AeT Ype3MepHO YIOTPEOASIOT COAD, IPHYeM
Jamje 9TO OTMEYEHO y MY)KIHH, HO He y XeHmuH [12].

HespopoBoe muranue oTMedeHo y 55,8% MeAMITMHCKHUX
paboTHuKoB 1y 53,6% Auti rpynmsi cpastenus (p=0,692). Ao-
CaAMBaHMe MUY TAKXKe BCTPEYaA0Ch C OAMHAKOBOI 4acTOTOM
KaK CPEAV MEAULIMHCKHX pa60THI/IKOB ( 32,7%) , TaK M AL} TPYTI-
nbt cpaBHenus (37%). TToaydeHHbIe pe3yABTaTbI COrAACYIOTCS
C AQHHBIMM, COTAACHO KOTOPHIM HepaliOHAAbHOE ITUTaHHe
umeetcst y 67,6% Bpadeit [ 13], a poocaansaror mumy — 68,3%
MEeAMIMHCKHX paboTHUKOB MHOTOnpoduasHoit KB [14].

Ousnyeckas aKTUBHOCTD SABASETCS BaKHeHIIeH COCTaBAS-
I0IIeH 3A0POBbs YEAOBEKQ, A ee HEAOCTATOK — OAHMH U3 YaKTo-
POB PHCKA MHOTHX XPOHUYECKHUX 3200AeBaHMIL. SHAIMTEABHAS
YaCTh HACEACHHUS], 0COOEHHO B 9KOHOMUYECKH PA3BUTHIX CTPa-
HAX, IPUAEPXKUBAIOTCS, B OCHOBHOM, MAAOIIOABIKHOTO 06pa-
3a XKU3HH, B CBS3U C 3TUM NPHOPUTETHBIM PaCcCMATPHBAETCSA
KOMITAEKC Mep, HaIIPAaBACHHbIX Ha ONTHMHU3ALHI0 QH3HIecKoin
AKTUBHOCTH H CO3AAHHE YCAOBMI XXH3HM, IPH KOTOPBIX OA-
BIDKHDII 06pa3 xusHu GyaeT panuoHaAbHbM [15].

AocraTouHbIi ypoBeHb QU3NIECKOH aKTHBHOCTH HMEACS
Y KaXXAOTO BTOPOTO MEAUIIMHCKOTO pa60THI/IKa (52,8%) , HO
AKTHBHOTO 00pa3a KU3HH Yallje IPHAEPXKIBAAUCH HEMEAHIIIH-
ckue paborruxu (69,3%).

Txauenko K.I' u coasropsi [ 14] orMernan, ato y 74,7% mean-
IJMHCKHX PAOOTHIKOB MHOTOIPO(UABHO GOABHHIIbI B BO3PACTe
51,6 ropa Hu3Kas GU3MYECKas AKTUBHOCTb BCTPEYALTCS YACTO.

IToay4yenHble pAQHHBIE TOAHOCTBIO COTAACYIOTCS C COBpe-
MeHHOJ [IO3HIIHel IKCIIEPTOB B ITON 06AACTH O HEOOXOAMMO-
CTH KOMIIAEKCHOH peaAM3alluy CTUMYAUPOBAHUS aKTUBHOTO
00pasa KU3HI HaCeACHHS], 3AKAIOUAIONIETOCS B H3MEHEHHH yC-
AOBHI XXU3HH, PAOOTHI ¥ B OPMHUPOBAHMY IOAOKUTEABHO CO-
ITMAABHOM CPeABI C IIeAbI0 cAepoBaHus mpuHLHnaM 300K [16].

Eme opHO# cepbe3HO# IPOOAEMOLT SIBASIETCS M30BITOUHAS
Macca TeAd U OXXMpPeHHe, TaKKe aCCOLMUPYEMbIX C BHICOKHM
prckoM 3a6oaeBaemoctu [6]. COraacHO AQHHBIM SIHAEMH-
oaoruyeckoro uccaeposanus JCCE-PQ, pacnpocrpanes-
HOCTD OXKHPEHIUS CPeAr 00CAEAOBAHHBIX PETHOHOB COCTABHAA
29,7£0,3%, y >keHIIUH HECKOABKO BbIlle, yeM y My>xuuH: 30,8%
nporus 26,6% coorsercrsento (p<0,001).
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Aanzsie O.C. Ko6sixoBoit u coaBropos [ 13] cBraeTeancTsy-
0T 0 U30BITOYHO Macce Teaa y 34,7% Bpadeit TomcKoit 06AacTH,
BO3PacT KOTOpbIx cocTaBua 42,0 ropa. Tkasenko K.I. ¢ coasro-
pamu [ 14] Taxoke OTMETHAH BBICOKYIO BCTPEYaEMOCTh OXKUPEHNUS
(y42,5%) u HernpasuAbHOTO muranus (y 37,1 %) Y MEAMITUHCKHX
PaOOTHHKOB KPYIHO 60ABHHUIBL B Bo3pacTe 51,6 Aer.

IIpoBeaeHHOE HCCAGAOBAHHUE TTOKA3aA0, YTO OKHpEHHUE
UMeAOCh ¥ 14,6% MeAULIMHCKIX pabOTHHKOB B OTAHYHE OT AHI]
HeMepUIMHCKIX ipodeccuit (29,4%), p=0,023.

Kypenue siBAsieTCS OAHUM M3 OCHOBHBIX M 3HAYMMBIX HeKap-
AMOTeHHBIX IT0BeACHYECKHX GaKTOPOB PUCKA PA3BUTHA MHOTUX
3a00A€BAHHUI U MX OCAOXKHEHHIL. YCTpaHeHHe 9Toro ¢gaxropa
SBASIETCSI OAHHM M3 IIPHOPUTETHBIX MEPONPHATHI B POdH-
AAKTHKe CMEPTHOCTH ¥ YAYUIIEHHH AOATOCPOYHOTO IIPOTHO3a
[17]. Anarns OpaMUHIEMCKOTO HCCAEAOBAHUS (the Framingham
Heart Study) mokasaa, 4To p2ke CITycTs 25 AT IOCA€ OTKa3a OT
KypeHHA PHCK PaKa BhIIIe B TPH Pa3a, II0 CPABHEHHMIO C AFOAbMH,
KOTOpbIe HUKOTAA He KypHAn. OAHAKO PUCK YoKe HAYMHAeT CHH-
XKaTbCA yepe3 S AeT IMOCAe OTKA3a OT KyPeHHUS ¥ CHIDKAETCS CO
BpeMeHeM, [0 CPaBHEeHHIO ¢ Kypsmumu [ 18].

Coraacuo pannbM uccaepoBanns O CCE-P®, pacnpocrpa-
HEHHOCTb KypeHHS CpeAd HACeAeHHs PerHOHOB-YYACTHUKOB
B Bo3pacTe 25-64 ropa coctaBasiaa 25,7%. CoraacHo AQHHBIM
HCCAEAOBaHMS, TabaKOKypeHHe C OAMHAKOBOI YaCTOTOH BCTpe-
9aAOCh KaK CPeAU MEAPAOOTHHKOB (26,9%) , TAK ¥ AVII] He Me-
AMLMHCKUX crienmasbHocTeit (22,8% ). Cpeart MeApa6OTHUKOB
U He MeApaOOTHUKOB Pa3HHILIBI [I0 KOAMYECTBY AHLI, HUKOTAQ He
KYPHBIIHX, OTMEYEHO He OBIAO.

O mupoxo# pacnpocTpaHEHHOCTH IMOBEAEHUECKHX PaK-
TOPOB PHCKA, B YACTHOCTH KyPEHHS, CPEAH MEAUIIMHCKHX pa-
GOTHUKOB CBUAETEABCTBYIOT MHOTHe HccAepoBaTeart [ 19]. Pac-
IPOCTPAaHEHHOCTb KypeHHs CpeAu Bpadeil B BospacTe 50,5 aet
cocrasuaa 14% [19], B Bospacre 42,02 aeT — 15,1%.

besycaoBHO, MOAyUeHHbIE Pe3YABTAaThI OATBEPKAAIOT He-
00XOAMMOCTD H3MEHEeHHsI OTHOIIEHUS K Ta0aKOKYPEHHIO CPEAH
MEAMLMHCKUX PAGOTHHKOB, IIOCKOABKY OOABIIMHCTBO Ky PSIIUX
Bpaueil He CMOT'YT OKa3aTh AAeKBATHYIO MIOAACPIKKY TaIJMeHTaM
B TIAQHE OTKA3a OT KYPeHH, TaK KaK CAMH UMEIOT 3Ty BPEAHYIO
IIPHMBBIUKY, HE BAAACIOT OCHOBAMH ITOMOIIY IIO OTKa3y OT Kype-
HUS ¥ He MOT'YT ciocobcrBoBars npomararae 302K, mpu atom
9KOHOMHMUECKHUH yiepb OT KypeHus cocTaBasieT 6oaee 421,4
Mapp py6aeit (0,49% BBIT) [20].

Ha ceropnsamsmii AeHb COXpaHAIOTCS BHICOKAS PacIpo-
CTPAaHEHHOCTh (aKTOPOB PHCKA M HU3KASA OCBEAOMACHHOCTD
HaceAeHHs 00 ux Haaudnu. Beayiee 3HadeHYe B OBBIIIEHHH
MHPOPMHPOBAHHOCTU H KOHTPOAS GaKTOPOB PHCKA UMeeT d¢-
(eKTHUBHAS OpTraHU3ALMS AMOYAATOPHO IIOMOLI HACEACHHIO.
BoraBAeHMe AMI] MAM TTALI€HTOB IPYIIIBI PHCKA M IIePBHYHOE
KOHCYABTHPOBAHHe SABASIOTCS BOKHEHIINMU I]eASIMH 3APaBOOX-
paHeH¥A IIePBUYHOTO 3BEHA, YTO AOAKHO PACIIPOCTPAHATLCA U
Ha Bpadell, pabOTAOIINX ¢ MEAUL[MHCKIM [IEPCOHAAOM.

Mepunusckas H"HPOPMUPOBAHHOCTD OIIPeACASeT MOTHBA-
IMIO IAIMEeHTa K HAYaAy A€YEeHHUS U CAEAOBAHMIO PeKOMEHAQ-
LUSIM Bpada, a TAKKe BHOCHT BKAAA B OPMUPOBaHUE 0COOEH-
HOCTell TedeHnst MHOTHX 3ab60aeBanuil. IToaToMy moBbleHue
MEAHMITMHCKON TPAMOTHOCTH M IIPUBEPKEHHOCTH HeMeAUKa-
MEHTO3HOMY U MEANKAMEHTO3HOMY ACUEHHUIO CPEAH MEAMIINH-
CKHX PabOTHHKOB SIBASIETCS BRKHEFIIIM KOMIIOHEHTOM HX AKC-
[AHCEPHOTO HAOAIOAEHHS U cAep0BaHuI0 puHnunam 300K,

IToaTBepIKACHHEM BBINIECKA3AHHOMY CAYYKHT HCCACAOBAHHE
M. By6HoBoI1 1 coaBTOpoB [21], coraacHo KoTopoMy ypoBeHb
AN 3Haam 87,1%, obimero xoaecrepra Kposu — 48,6%, raroxo-
3bl — 44,4% naruenTos. Lleaesble ypoBHH A A, MOTAK COOOIIUTD
90%, ATTHIT — 14,2% nanpenros. [TocTostuuo Aeqnaucs 65,3%
TAIMeHTOB, P 3ToM 61,4% cunTaAd MX MaA03)PEKTUBHBIMH.
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ITocae peabUANTALIMOHHOIO KOHCYABTHPOBAHMUS C yUACTHEM
MHOTHX CIIeIMAAUCTOB 85,7% MAllHeHTOB MepecMOTPeAr CBOe
OTHOIIEHYE K OOAE3HU ¥ CAMOKOHTPOAIO $aKTOPOB PHCKA, YTO
TIOATBEPYKAQET BOKHOCTb KOMITAGKCHOTO IIOAXOAA K TPOQHAAK-
THKe 3200AeBAHMI ¥ PEAOUANTAIIMHU TIALJUEHTOB.

B uccaepoBarun ICCE-PO ocBepoMaeHHOCTD 06 ypoBHE
XC 6p1aa y 20% Mysxaun u 'y 32% sxermuH [21]. B poccuit-
CKO TIOIYASILINY 3HAKOT O Haawduu y ce6st AT' 49% sxeHimuu
1 30,6% MysxunH [21]. AHaAUM3 AQHHBIX O IIPUBEPKEHHOCTH
NPOYHAAKTHIECKIM HAM AeUeOHBIM MEPOIPIATHAM IT0KA3aA,
4TO HU3KAsI IPUBEPIKEHHOCTb OTMeUEHA ¥ GOAee JeM TOAOBUHBI
MeAMLUHCKHX paboTHUKoB (67,1%), 4T0 ropasao Bblile, YeM
B IOMyASILIUH, K IpUMepy, skuTeaeit . Mockssr (57%) [22].

CoraacHo IOAyYeHHBIM AQHHBIM, He 3HAAM CBOI ypOBeHb
AN, TAIOKO3bI ¥ XOAECTEPHHA MeHee ITOAOBHHbI (47,6%) me-
AMIIMHCKHX PAOOTHHUKOB, He TOTOBbI OBIAM M3MEHHUTH CBOI 00-
pas sxusHu 46,6% MeApabOTHHKOB 1 27,5% He MeAPAOOTHHKOB
(p<0,001). GaxTopamu, aCCOLMUPYEMbIMH C BBICOKOH MeAH-
IUHCKOH MHPOPMHUPOBAHHOCTHIO, OKA3AAUCh HAAMYME CEMbU
y Meapaborruka (OIII 3,22) u BbICOKas IIPHBEP)KEHHOCTD Ae-
veruto (OIII 3,19). GakTopamu, MOBbIIAIOIIMMY TIPUBEPIKeH-
HOCTDb ACYEHMIO CPEAH MEAMIIMHCKIX PAOOTHHIKOB, OKA3AAHCH
xenckuit moa (OLLL 3,24), BepeHHe akTUBHOTO 06pasa KU3HU
(O1II 3,69), naamuue cempu (OIII 2,29) u MoAOAOI BO3pacT
(OLH 2,37). IToAyyeHHbBIe AAHHBIE CBHAETEABCTBYIOT O TOM, YTO
MEAHIIHCKHE PAOOTHHKH, B OCHOBHOM >KEHCKOTO II0AQ, KOTO-
poie uMean ceMbio, Beart 3OJK, 6oAbIIe IpUBEPIKEHDI ACUEHHIO
U MOTUBHPOBAHbI K IOAYYEHHIO AOTIOAHUTEAbHOM MHPOPMALTUK
0 CBOeM 3a00AeBAHNH, ACUEHUH, IPOPHAAKTHKE OCAOIKHEHHI.

PesyAbTaThl IpOBEAEHHOTO HCCAEAOBAHHSA CBHACTEABCTBYIOT
0 TOM, YTO IPOGAEMA He IPHBEPKeHHOCTH TEPAINU AKTYAAbHA
AASL AMI] MEAMIIMHCKHUX npodeccuit. Huskas npusepxeHHOCTD
AEYEHMIO 3aTPYAHSET BHeAPEeHHe IIPOPHAAKTHECKHX IPOrpaMM
II0 KOPPEKIHH 00pasa KU3HH Y MEAMIMHCKIX PAbOTHHKOB,
9TO ABASETCS TPENATCTBHEM AAS 3QPEKTHBHOCTU AeUEHMS,
AOCTIDKEHHS IIeAeBbIX 3HAYeHHI MHOTHX ITOKa3aTeAeil M CHHU-
JKeHHUs PUCKA XKH3HEYTPOXKAIOMUX ocaoxHeHuH. [Toayuenssie
PE3YABTATHI IIOATBEPIKAAIOT TOT (KT, YTO MEAHKH, OCOOEHHO
MY>KCKOTO TI0AQ, BXOAST B TPEBOXHYIO TPYIITY B OTHOIIEHUH
¥ICKA Pa3BUTH MHOTHX 3a00A€BAHMIA, X IIPOTPeCCHPOBAHI U
ocAOXKHeHHI1. Bo3MOXHO, 4TO BhipeA€HHE OTACABHOM ITATHOM
€AMHHIIbI Bpaya-TepalleBTa AAS IPOBEACHHUS IIPOPHAAKTHIECKIX
OCMOTPOB MEAUITUHCKUX COTPYAHHKOB MHOTonpoduabHoit Kb
6yAeT CrIocoOCTBOBATh ONTHMU3AIINE HADAIOACHHS U TIPOBEAE-
HIIST KOMIIAEKCA A€4eOHO-IPOPHAAKTHIECKHUX MEPOTIPUSITHIH.

3akarouenne. ITo dannvim anxemuposanus, y 52,4% medu-
yunckux pabomuuxos muozonpodusvroti KB umercs nuskuii
yposens meduyuncioii undopmuposantocmu u y 46,6% — uezo-
mosHoCMb U3MeHUMb c80il 00pas scusHu. Boicokas npusepicen-
Hocmb AeueHuio ommedena y 22,1% meduyunckux compyoHuxos
muozonpodurvroti KB, komopas accoyuuposarace ¢ senckum
n0AOM, MOAOObIM 803PACHIOM, MEOUYUHCKOT UHPOPMUPOBAHHO-
CIbI0, HAAUMUEM CeMbU, AKIMUBHbIM 00PA30M HCUSHU.

Ipynna npuopumemmoii npoduraxmuxu: meduyurckue pa-
Gomuukcu mysncckozo noaa muozonpoduavroti I'KB, sedyujue maro-
n008uUKHYLEL 00pa3 Hu3Hu, mpedyoujue nposederus 0300posumers-
HbIX MEPONPUAMUL
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The purpose of the review is to identify the effects of natural aging processes and accompanying age-related diseases on the
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Personal labor potential is subject to the processes of natural biological aging. Improvements in living conditions and advances
in health care lead to an increase in the proportion of the elderly in the population structure, but these same processes can
reduce the rate of individual aging, the risks of age-related diseases and death. The aging process reduces overall viability,
which is accompanied by an increased risk of age-related chronic diseases. For these diseases, personal risk levels should
be assessed, and preventive measures should be taken in a timely manner. There are risk markers for various diseases that
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on indicators of biological age, which should be considered to assess personal labor potential.
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Baeaenne. TpyaoBoii moTeHImaa (TH) , B OCHOBE KOTOPO-
I'O A€XaT AUYHBIE BO3MOXHOCTH YeAOBeKa — AMYHOCTHBIH T11
(ATTI), stBAsIeTCS OCHOBOI 6AATOMOAYYHS M PA3BUTHS CTPHDL.
B ATTI BxoaaT dusnororudeckue, IpeAMeTHO-MaTepHaAbHbIe
U conpasbHble pecypchl. OAHM BUABI peCypCOB MOT'YT KOMIIEH-
cupoBaTh AeduIUT Apyrux. B pannoit crathe ATII paccmarpu-
BaeTCs B PaMKaX «PUIMIECKOTO>» (PUIHOAOTHUECKOTO) MTOHH-
MaHUS TOTEHMAAd ANYHOCTH KaK CIIOCOOHOCTH MHAUBHAYYMA
K COBEpIIEHHIO pabOTHL.

Lleabto 0630pa OBIAO BbISCHEHHE BAHSHHIL IPOLIECCOB
€CTeCTBEHHOIO CTapeHNUs M BO3pacTHbIX 3a60oaeBanuit Ha ATTI
YeAOBeKA B COBPEMEHHBIX YCAOBMAX COIJMAABHO-3KOHOMUYE-
CKOTO pa3BUTHL.

TpyaoBOi NOTEeHIIAA B eT0 $H3HOAOTHIECKASI COCTAB-
Astromiast. [ToHsITHE «TpyAOBOM OTEHIIaA>» BO3HUKAO B 70—
80-e roapt XX Beka B CBS3H C HEOOXOAUMOCTBIO 3 peKTHBHOTO
HCIIOAb30BaHUS BO3MOXKHOCTEH, CBSI3aHHBIX C AMYHBIM (paKTo-
pom; TII — ato coBokyIHas obuecTBeHHast CIIOCOGHOCTD K
TPYAY, TOTEHLIHAABHASI ACeCIIOCOOHOCTH 001IIeCTBa, ero pecyp-
cot Tpyaa [1]. B momsrue TII BKAIOYAKOT pasAMdHbIE COCTaB-
Asrompe [1,2]: ero OTOXAECTBASIOT € TPYAOBBIMH PeCypcamu
(YHCAEHHOCTD TPYAOCTIOCOOHOTO HACEACHHS H €TO Ka4eCTBEH-
Hble XapaKTepHUCTUKU — II0A, BO3PACT, 00pa3oBaHue, mpodec-
CHOHAAbHAS [IOATOTOBKA, KBAAUGHKALUS H T. A.); PACCMATPHU-
BAIOT B TEPMUHAX IOAUTIKOHOMHU KaK 9AeMEHTBI IIPOU3BOAH-
TEABHBIX CHA ¥ [IPOU3BOACTBEHHBIX OTHOILIEHHUI; B COIJUAABHOM
maase TTI cBsi3aH co cBOOOAOI BBIOOpa pOAA 3aHATHIL U Pac-
IIMPeHHUEM BO3MOXHOCTEH AASL PACKPHITHA HHAMBHAYAABHBIX
xayecTB. ITonsatus TTI, yeaoBeueckoro moTeHIMaAd, YeAOBe-
YeCKOTO KaIlUTAaAd B3aMMOAEHCTBYIOT M TPAaHCPOPMUPYIOTCA
[3], a Teopun, paccmaTpuBaromye 3TH MOHATHS, OABEpPIa-
I0TCSL KpUTHKe U yTouHeHUsM [4,5]. CoBpeMeHHbI aHaAM3
ATTI u cBA3aHHBIX HOHATUH OCHOBBIBACTCS HAa COBPEMEHHBIX

Buemnwnit koMnoHeHT

|| ATII

A

BryTpennuit koMnonesT

l

HAy4YHBIX METOAAX: CHCTEMHBIIl TIOAXOA [6], MHOTOMepHbIit
CTaTUCTUYECKUH aHAAM3, PaKTOPHBbIe MoaeAH pasBuTus 111
[7], ucoab3oBanue HHPOPMAMOHHO-aHAAMTHYECKOI CHCTe-
Mbl MoHuTOpHHTa TII TeppuTOopuil B ieAsIX peryAnpoBaHHA
TPYAOBOTO MOBEACHHS HaceAeHHs [ 8], NCIIOAb3OBaHKE CHCTEM
HCKYCCTBEHHOTO MHTEAAEKTA Ha OCHOBe BpaueOHO-1{PpOBOIL
CHCTEMbI AAS YTIPAaBAEHHS YeAOBeYecKMM KaruraroM [9]. Te-
opeTHyecKue acreKTsl orfeHKH 111 SBASIOTCS OCHOBOM ayAUTa
B TpyaoBoii cdepe [10]. KaroueBoit 3apaueii ympasaeHus TPY-
AOBBIMH PeCypCaMH CTAaHOBHUTCS IIPABUABHOE YIPaBACHHE, UTO
BKAIOYaeT oneHKy TTI, maanupoBaHue poljecca OpraHU3aIiuy
Pa3BHUTHS M KOHEYHYIO OLIEHKY pe3yAbTaToB [ 11].

Qopmuposanmo u adpPpexrusHoN peaansanuu TII cTpanst
IIPEIATCTBYET PSA IPUYMH [8,12], BAmsromux Ha COKpaljeHue
TPYAOCIIOCOOHOTO HACEAEHHS: CHIDKEHIE POXKAAEMOCTH U Ae-
Morpadmyeckoe IIoCTapeHne HaCeACHHUS], YXyAIIeHHe 3A0POBbs
HaceAeHHs, HeadPpeKTuBHOe Hcnoab3oBanue T11 u yxyamenue
KavyecTBa IPOQeCcCHOHAABHOMN IIOATOTOBKH.

B TII MOXXHO BBIAGAMTD TPH OCHOBHbIE COCTABASIOIIME:
IICHX0PU3NOAOTHIECKYI0, HHTEAACKTYAABHYIO M COIIMAAD-
HyI0. AHaAM3 AuTeparyphl nokasbiBaeT, yTo ATTI Bkatowaer
BHYTpeHHHe GaKTOPbI (BO3MOXXHOCTH AMYHOCTH) U BHEIIHHE

YCAOBHSA HX peaAue,auHH). Dusnveckas ((1)143H0Aornqec1<aﬂ)
cocraBasomas ATII B Hauboaee 061eM BUAE MOXET OBITH
[PeACTaBAEHA KaK 001ast )u3Hecroco6HOCTh. OAHAKO XKHU3-
HECIIOCOOHOCTD Pe3KO CHIDKAETCS C BO3PACTOM, YTO COCTaB-
AsIeT CYIIHOCTD IIPOIIeCCa eCTECTBEHHOIO CTapeHus [13,14].
Crapenne siBAsSeTCS BaXKHEHNITMM (AKTOPOM, BAHSIONIMM Ha
Bce komnoHenTsl ATTI. Ocobas sHagMMOCTD 9TOTO pakTopa
AASL BCEX Pa3BHTBIX CTPaH MUPa 00yCAOBAEHA HEYKAOHHO BO3-
pacraroimest B OIYASIIUY AOAU AUI] CTapIlle TPYAOCIOCOOHO-
rO BO3PACTa, YTO OIPEAEAHAO HEOOXOAUMOCTD IIOBBIIIEHHS
IIeHCHOHHOTO BO3PacTa; II09TOMY COXpaHEeHHe TPYAOCIIO-

BosMmoxxHocTH AAsS
paborst

A

Obyuenue

Pexpeansonnsie Meps

o

r -1
YpoBeHb 3A0pOBbs
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Figure. Components of personal labor potential.

312



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (5)

COOHOCTH CTapIIero MOKOAEHHUS SBASETCS OAHHM M3 IPHU-
OPHUTETOB rOCyAAPCTBeHHOM moantuku [15-18]. Crapenne
npsivo Bauser Ha ATII u Ha ypoBeHb 3p0poBbs [19-22],
TaK KaK CHIDKAeT OOLIYI0 KU3HECIIOCOOHOCTD, 00beM apam-
Taruy, GU3MIECKYI0 U ICHXHIECKYI0 PabOTOCIIOCOOHOCTD U
CII0COOCTBYeT PAasBUTUIO BO3PACT-3aBHCHMBIX 3a00AeBAHHIL;
4TO, HAPSAAY C BIPRXXEHHBIM A€MOTPadUIECKUM IOCTAPEHH-
eM HaCeAeHHs MUpa, TpebyeT Bce OOABIIEro BHUMAHMS KaK K
CaMOMY IIPOILIeCCY CTapPEHMs, TaK ¥ K CONPOBOXKAAIOIIHUM €ro
BO3PACT-3aBUCHMbIM 3200AEBaHUSM.

Ha npupeaeHHO#! cxeMme, TOCTPOEHHOI IT0 AAHHBIM AUTe-
PaTypbhl, TOKa3aHO COOTHONIEHNE PA3AUYHBIX COCTABASIOIINX
¥ MeCTo Tmpotiecca crapenus B crpykrype ATII (pucyHox).

KonnenTyaAbHast MOAEAD CTAapeHHS H €ro BAHSHHE
Ha ATII. Crapenue sBAseTCS YHUBEPCAABHBIM (pEeHOMEHOM,
CYIJHOCTb KOTOPOTO CBOAMTCS K CHIDKEHHIO OOIIeil sKu3He-
CII0COOHOCTH. DTO ONMpeAeAsieT KaK CHIDKEHHe C BO3PACTOM
(QUBHOAOTMYECKUX MTOKa3aTeAell OPTaHM3Ma, AEXKAIUX B OCHOBE
TPYAOCIIOCOOHOCTH, TAK M YCTOMYMBOCTH K PASAMYHBIM 3200-
A€BAHMAM KaK BHEIIHEH IPUPOABIL, TaK U CBA3aHHBIX C CAMHUM
nporieccom crapenus. Hanbosee uHTepecHsIM sSBASETCS TO,
4TO MHOXXECTBO YaCTHBIX IPOSBAEHHI CTAPEHHUS IO EAUHCTBY
MeXaHH3Ma I'PYNIIHPYIOTCS B KOHKPETHbIE CHHAPOMDI CTapeHHs
[19]. OT0 cCHHAPOMSBI BO3PACTHOIO CKAEPO3a, OKCHAATHBHOTO
CTpecca, TUMOKCUU U AUCTPOGHH TKAHEH, CHIDKEHHS MbIIIeY-
HOJ1 CHABI (CApKOIIeHH ), HHTOKCHKALIMH, BO3PACTHOTO HMMY-
HOAeDUINTA, Ae3AAAITALMY, ABUTAMUHO3A ¥ MAABAACOPOLIHH,
HApyIIeHHit SHAOKPUHHO! (TIpeskpae BCEro MOAOBOI — KAU-
MAKC) CHCTeMbI F HepBHOI PeTyAsILiuHd, CHHAPOMbI U3MEHeHNS
BBICIIEH HEPBHOM AEATEABHOCTH. YAy4YIeHHE BO3MOXKHOCTEH
MEAUIIMHDI B A€UEHHMH OCHOBHBIX XPOHMYECKUX 3200AeBaHHI,
CHHAPOMBI KOTOPBIX CXOAHBI C CHHAPOMAMHU COOCTBEHHO CTa-
PeHMsA, AOAKHO OTPaXKaThCs TAKKe Ha CKOPOCTU CaMOTO CTa-
PeHHSL, UTO U HADAIOAAETCSI IIPU AHAAK3E CTAPEHHS IIOIYASITHIA
METOAOM HCCACAOBAHHS Tabami AokuTHS [20].

Baxxmedmumy nNposBAEHUSMH BAMAHUS CTapEHHUSA Ha
ATTI sBasioTCa M3MeHeHHUs PU3HOAOTHYECKUX MOKa3aTeAed
opranusmMa. C BO3pacToM H3MeHSAOTCS NPAKTHYeCKHU BCe T10-
KasaTeAH, Hampumep [ 23 ]: CHIDKeHHe CKOPOCTH IPOBEACHHS
HepBHBIX UMITAbCOB — Ha 15% 0T ypoBHs, HabAI0AQEMOTO
B 25-30 AeT; CHMKeHMe YPOBHS OCHOBHOIO OOMeHa — Ha
20%; cHIDKeHMe COAepKAaHHUS BHYTPUKACTOYHOM BOABI — Ha
25%; cHmxeHHe ceppedHoro mHAekca — Ha 30-35%; cHu-
JKeHHe CKOPOCTH KAYOOUKOBO# puabTparun — Ha 40-45%;
CHIDKeHHMe II04eYHOr0 KpoBoToka — Ha 50-55%; cHinkeHHe
MaKCUMaAbHON €MKOCTH AerKuXx — Ha 55-60%; cHmkeHue
CKOPOCTH KpOBOTOKa — Ha 65-70%; CHIKeHHe YHMCAA KACTOK
(B pasHbIx opraHax — Ha S-15%); BhIpaXkeHHOE CHIDKEHHe
CKOPOCTH CaAMOOOHOBAEGHHMS OPIraHOB B PE3yABTATE CHIDKe-
HUSL [IOTEHIMAAA KACTOYHOIO pocTa (HampuMep, B IedeHN
ABIDKEHHE U30TOTIHON METKH in ViV 3AMEAASETCS B AECATKH
pas). DTu TUIIMYHbIE 3aKOHOMepHbIe H3MEHEHUS B OPIaHH3-
Me B Pe3yAbTaTe CTAPEHUS OOBEKTHBHO CHIDKAIOT TPYAOBYIO
AKTHBHOCTD MOXXHABIX.

BospacTHbIe maTOAOrHY€CKHE H3MEHEHHS], ACCOIHAPO-
BaHHbIE CO CTapeHHeM. Psp BO3paCTHBIX TaTOAOTHIl IPAMO
CBSI3aH C IIPOLieCCaMH CTapeHus. Tak, pe3yAbTaToM BO3pacT-
HOTO CHIDKEHHUS 3CTPOT€HHbIX BAMSIHUI HA OPTaHU3M ABAAETCA
Pa3BUTHE PAAA MATOAOTHYECKHMX M3MEHEHUH, M3BECTHBIX KaK
CHHAPOM KAMMAKCa: HefipOBereTaTUBHbIE IIPOSBAEHHUS, ypore-
HHUTAAbHbIE HAPYILIEHIS, SBACHHS OCTEONO0PO3a, 3a00AEBAHNM
CEPAEYHO-COCYAMCTON CUCTEMBI M PAA APYTHUX [24-26]. Pas-
AHMYHBIE TI0 CTeTIeHH TSKeCTH NPOSBACHHS KAUMAKCA BCTpeya-
forcsi y 40-60% sxeHmuH crapure 40 AeT, y TOAOBHHBI OTMe-
4aeTCs TSDKeAOe TeueHHe 3a00AeBAHMS M IPOAOAXKALTCS AO S
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AT, 4TO Pe3KO CHIDKAET OOLIYIO TPYAOCIIOCOOHOCTD SKEHINH
cpeaHero Bo3pacTa. HemocpeacTBeHHO ¢ KAMMAaKCOM CBA3aH
TaKKe BO3PACTHOM 0cTeonopos [27].

BospacTHO! UMMyHOAEQHIIUT IPeACTaBAsIeT CODOM Kak
MeXaHH3M, TaK U IPOSBACHIE CTAPEHHUS M BEALT K CHIDKEHUIO
MMMYHHOI1 pesuctenTHOCTH [ 14,19,28]. C BO3pacTOM 3aKoHO-
MepHO TIOBBIIIAIOTCSA Ay TOMMMYHHbIE PeaKIUU. 3aKOHOMEPHO
TIOBBIIIAETCS COAePIKAHME IPOBOCIAAUTEABHBIX AUM(OKHHOB:
11-6 1 TNF-a, K0TOpbIe CTAAU HA3BIBATH «AUMPOKMHAMHU CTa-
perusi>. CrapeHne caMOOOHOBASIOIUXCS TKAHEH pacCMaTpu-
BIOT KaK Pe3YAbTAT PEryASTOPHOTO CHIDKEHHUS CKOPOCTH CaMO-
OOHOBAEHHMSI COMATHYECKHX TKAHE B OPraHM3Me CO CTOPOHbI
CIIeIJMAABHBIX HIMMYHHBIX KAETOK [14,19] B xoae Pa3BUTHUA
BO3PACTHOTO MMMYHOAeHIIUTA.

OTM TUIMYHbIE H3MEHEeHHUS OPraHM3Ma NPU CTApEeHUH
IPEAPACTIOAATAIOT K PA3BUTHIO ACCOIMMPOBAHHBIX C BO3pac-
TOM 3200A€BaHHUIL

IloBpImenne prHCcKa BO3PACTHBIX 3a00AeBaHHI C BO3-
pacroM. Paspurie KAMMaKca IpSAMO aCCOLMUPYETCS C Held-
pOBereTaTUBHBIMU PACCTPOMCTBAMM U ITOBBIIEHHEM PHCKA
PasBHTHSA CepAeYHO-COCYAUCTHIX 3a6oaeBanmit (CC3) u pu-
CKa CMepTHOCTH OT HuX [26]. [ToBblleHne AMACTOAMYIECKO-
rO APTePUAABHOTO AABAGHMS Ha 5 MM PT. CT. IOBBIIIAET PUCK
Pa3BUTHS MHCYABTA IPUMEPHO HA TPETh H HIIeMUYecKoi 6o-
Ae3HH cepAlia Ha 20%. Mapxepom pucka CC3 1 noBbimeHus
001I[eit CMEPTHOCTH SIBASIETCSI YACTOTA CEPASUHBIX COKPAIIeHHE
(4CC). Puck cmepru npu UYCC 6oaee 75 ya./MuH. Bbime Ha
Tpers [29]. Apyrum Mapkepom cmeptHOCTH 0T CC3 stBAsteTCH
ypOBeHb KaAus KpoBU. Brrxop 3a mpepeast 3,5-4,5 MMOAB/ A,
CBSI3aH C IIOBBIIIEHHBIM PHCKOM B AOATOCPOYHOI TIepCIIeKTHBe
[30]. Iosbimenne pucka BHesanHoit cMepru o1 CC3 mourn
B ABA Pa3a HAOAIOAAETCS IIPH YPOBHSX MHTEPAEHKHHA—6 KPO-
By Bbuze 1,06 ir/ma [31]. YpoBeHb MoueBoit KHCAOTHI GoAee
415 mxmoAb/A ioBbmaeT puck cmeptu ot CC3 [32]. IToBbr-
nrenHast cMepTHOCTh 0T CC3 compoBOKXAAeTCs IOBbIIEHHeM
BOCIIAAMTEABHBIX IPOLeccoB B HeaoM [33]. C-peakruBHbL
6erox (CPB) cunTaioT MapkepoM BOCIAAGHHUS; €TO yPOBEHb
y AuL crapme 65 AeT IpAMO KOPPEAMpPYeT C BepOSTHOCTBIO
BHE3AITHOM CepACYHOI HEAOCTATOYHOCTDHIO. XOAECTEPUH U €T0
Jpaxmum AaBHO U3BECTHBI Kak Mapkepsl cMepTHOCTH 0T CC3.
Camnmxom Huskuit yposenn ATTHIT (<1,8 MmMoab/A) cBsisan ¢
IIOBBIIIEHHBIM PHCKOM OHKOAOTHYECKHX 3a00AeBAHHMI KPOBH
U UHQeKIHIL.

Iosbimenne cBepThIBA@MOCTH KpOBH, THIHYHOE AAs CC3
U IIpeXAe BCEro aTePOCKAEPO3a, B YaCTHOCTH, TIOBbIIIEHHE
YPOBHS TPOMOOIINTOB KPOBH, IIOBBIIAET PUCK PA3BUTHS pa-
Ka AETKMX M KOAOPEKTAABHOIO PAKa B TedeHHe OAIDKAIIero
ropa [34]. BospacTroit uMMyHOAEPUIIMT SABASETCS BaXKHeH-
UM GaKTOpPOM ITOBBIIIEHHS JACTOTHI OITYXOAeH C BO3PACTOM,
OAHAKO, TIOBBINIEHHbIe PUCKU PA3BUTUS OIYXOAeH CBA3aHBI
TAKOKe M C ADYTHMH HAapyIIeHUSMH OOMeHa ¥ BO3PACTHBIMH
narosorusamMu. CTPYKTypa i AOKAAH3AIUs OIyXOAell B 3aBU-
CHMOCTH OT BO3PACTa U I0Aa pasAuyHbl. CYUTAIOT, YTO AO
20% Bcex cAydaeB ONMyXOAeil 00YCAOBAGHO XPOHHYECKHMH
UHQEKI[HAMH C BSAO TeKyIIUM BOCIAAeHNEeM; IIPU IIOBbIIIEeH-
HBIX KOHIIEHTPALKSIX BOCIIAAUTEABHBIX LIATOKHHOB (IIpeskae
BCErO MHTepAeiiKNHA—6) BOCIaAeHHe CTAHOBHTCS XPOHH-
9eCKMM, B IOpOYHbI Kpyr 3ambikaercst [35]. TlosbumenHas
IIPOAYKIMSL MHTePAHKMHA—-6 COCOOCTBYeT PacIpocTpaHe-
HMIO U METACTa3UPOBAHMIO PAKa ACTKUX M MOAOYHOM KeAe3bl
[36]. IToBbImIeHHbIT YPOBEHb HHCYAUHA B COYETAHHH C UH-
CYAMHOPE3HCTEeHTHOCTDIO CBA3aH CO CMEPTHOCTBIO OT paka
He3aBHCHUMO OT HAAMYHS CAXapPHOTO AHabeTa, MMeroIIerocs
OXHMpeHHs 1 MeTaboAandeckoro cuaapoma [37]. Co6oaHoe
JKeAe30 CIoCOOCTByeT 0OPa30BAHMIO AKTHUBHBIX POPM KIIC-
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O630pHsIe cTaTbK

AOPOAQ U THAPOKCHABHBIX PAAMKAAOB; KOHIIeHTpanus dep-
PUTHHA Pe3KO BO3PacTaeT IIPU HHQEKIMAX, BOCIAANTEAbHBIX
PeaKIMAX HAH paKe.

OxupeHne — 60Ae3HD COBPEMEHHOTO YeAOBEKA H BaX-
Hasl COLMaAbHAs Ipobaema. [ToBbimeHITe MHAGKCA MACCHI TeAd
(MIMT) xoppeaupyer ¢ pasBuTHeM 17 BUAOB OIyXoAei U 110~
BbIIIAET PHCK CMEPTH B IIOATOpa pasa [38].

Psia M3MeHSOMUXCSA ¢ BO3PACTOM IIOKa3aTeAel Koppe-
AMPYIOT C IIOBbIIIEHAEM CMEPTHOCTH OT BCeX MpHduH [39]:
nonmkerne yposus AAT kposu Hmxe 14-17 Ea/A noBsi-
maeTt 06LfyI0 CMEPTHOCTD; YPOBeHb aAbOyMUHA Hike 35 /A
BBIPAXKEHHO IIOBBIIIAET 00K PUCK CMEPTH IO CPABHEHMUIO
C ypoBHeM Bbillle 43 T/A ¥ MOXET BAMSTb HA TeYeHHE MHO-
TUX BOCIAAUTEAbHBIX, MIIEMHYECKUX U IPOAUQEepaTHBHBIX
3aboaeBanuil; y aun crapire 60 aer ¢ HuskuM puckom CC3
M HOPMaABHOH paboTOMN MOYEK CKOPOCTh KAYOOUYKOBOM
duaprpanuy Beime 110 Ma/ Mun/1,73 M* yBeAndnBaeT puck
CMepTH OT BCeX IIPHYHH B 4 pasa, Kak U CHIDKEHUM MeHee
90 mMa/Mun/1,73 M* , noBslIaOmee puck cMepTH Ha 40%,
0COOEHHO B COYETAHMH C AABOYMHHYDHEIl; CHIDKeHHE CO-
AepxaHus BUTaMuHa B | W cBA3anHOe ¢ aTUM mOBbINIEHME
YPOBHSA TOMOLIMCTEHHA BeAeT K YCKOPEHHOMY CTapeHHUI0
MO3Ta U Pa3BUTHIO KOTHUTUBHBIX HapyIIeHUH, B TOM YHCAe
6oae3HN AAbIrefiMepa, YXyALIEHHIO IIAMSTH U IICHXMYeCKIM
paccTponcTBam.

Y aun crapme 80 AeT IpH MOHMXKEHHOH KOHIJEHTpPAIUU
TUPOKCHHA OTMEYeHO CHIDKeHHe obureit cMepTHOCTH. MerTa-
6oAuT 8-0Kkco—2-pesokcuryanosun (8-oxo-dGn) spasercs
mapkepoM nospexxaenns AHK u oxkucanTespHOro crpecca,
[IOCKOABKY I'yaHHH 00AaAdeT CaMbIM HU3KHUM CPeAH a30TH-
CTBIX OCHOBAHMH IIOTEHI[HAAOM HOHU3ALMH 1 Ha0OA€e IIOA-
BepiKeH MOBPEeXACHHAM.

IToxasaHo, 4To YeM BhIlIe YpOBeHDb GpepMeHTa, BOCCTaHAB-
ausatomero AHK, Tem 60Ablire poAOAKUTEABHOCTb XKH3HH.
B Bospacre 70-75 aer copepxaHue ¢pepMEeHTOB pelapalun
PARP1 u PARP2 ymenbmaercs B 2 pasa IO CPaBHEHHIO C
20-2S ropamu. Ha MAexonmuTaomux nokasaHa npsiMas Kop-
peAsnus MexAy akTHBHOCTBI0 PARP1 1 BHAOBO# IIPOAOAXKH-
TeAbHOCTBIO ku3Hu [40].

BroMapkepb1 3A0pOBbs H CTAPEHHS AASI OLIEHKH TPYAO-
cnocobroCcTH. XOpolnee 3A0pOBbe OKA3bIBAET IIOAOXKHUTEAD-
HOE, 3HAYMTEAbHOE U CTaTUCTHYECKH 3HAYMMOe BAMSHHE Ha
COBOKYIIHbII BBITYCK IPOAYKIJUH, 3a4aCTYI0 0oAee BaXKHOE, YeM
OIIBIT PaboThI U ypoBeHb 0bpasosanus. IIporecc crapenus u
YPOBEHb 3A0POBbsI CBS3aHbI MexKAY coboit [ 19,21,26,27,41 42].
Ipu crapenuyu yBeAMYMBAeTCS KaK YACTOTA XPOHHYECKHX 3a-
60AeBAHMI C BHIXOAOM Ha HHBAAMAHOCTD, IIPEXAE BCETO 38 CUeT
CepAEUHO-COCYAMCTBIX 3a00AeBAHMIA, TAK U TeKyIIasi 3a60AeBae-
MOCTb; BEAYIIIUMI IIPH OLjeHKe YHCAA AUCTKOB HETPYAOCIIOCO0-
HOCTH Ha [IOAUKAUHMYECKOM y4acTKe SBASIOTCS [43 ]: Goaestu
OpraHoB AbIXaHHA — 28,6%, KOCTHO-MbIIIEYHON CHCTEMbl —
16,7%, TpaBMbI 1 oTpaBaeHms — 15,9% 1 60Ae3HH OpraHOB
KpoBoobpamenus — 8,1%.

Boaee ObIcTpOE yBeAUUeHUE IPOAOAKUTEABHOCTH XKH3-
HHU YeAOBEKAa MOXKeT NIPHBECTH K 6oAee MeAACHHOMY CTa-
pennio HaceaeHus [44]. Ao cepeansst XX Beka 9T0 65140
CBA3aHO, TIPEXAE BCEro, CO CHIDKEHHEM AETCKOHM CMepTHO-
CTH, OAHAKO, K HACTOSIIeMy BpeMeHH HaOAI0AAeTCsI IIporiece
CHHKEHHS CKOPOCTH CTapeHHs, IPeXAe BCero B CPeAHMX
Bospactax [20]. CpaBHeHHUe CTpaH IO MOKa3aTeASM Bepo-
ATHOCTU CMEPTHU (qx) Ans 50-60-aeTHux [4S5] n o Bepost-
HOCTH AOXKMUTHUS AO CTapIIMX BO3pacToB (p, = 1-q,) moxa-
3bIBAET 3HAYUTEABHOE YAyYIIeHHe (B Pasbl) AOKHBAEMOCTH
AASL CPEAHHX BO3PACTOB AAS IIOKAa3aTeAs HHTEHCHBHOCTH
cMeprHOCTH (Mm,).
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Tak Kax oKa3aTeAM CTapeHHs CpeAHe-CTAPIINX BO3PACTOB
PASAMYAIOTCS AASL PA3HBIX CTPAH, TO OLPEACACHHE UHAUBHAY-
aAbHOTO cTapenus (6uorormyeckoro sospacta — BB) sBaser-
cs BOKHBIM AAs oneHku ATTIL

Buoaormieckuit BO3pacT — KOAMYECTBEHHAs Mepa cTape-
HUSI, OTPXKAIONIAst BOSPACTHOE CHIDKEHHE XXU3HECIIOCOOHOCTH
OpraHM3Ma, KOTOPasi CKAAABIBAETCS U3 SKU3HECIIOCOOHOCTEH
(yHKIHOHAABHBIX PecypCOB) ero YacTeit — OpIaHOB U CH-
CTeM OpraHu3Ma. DTH PeCcypChl SBASIOTCS OAHUMU U3 HanboAee
BaxHbIX 6uomapkepos (BM) crapenus [46].

Aro6sie TectoBbie manear BM aas ompepeaenns BB ponx-
HbI YUHTBIBATh TUII, CKOPOCTb M MPOQYHUAD CTAPEHHS, HHTe-
TPAABHYIO OLIEHKY 3A0POBbs, $UIHUECKOM U MCUXMIECKON
PaboTOCIOCOOHOCTH, @ TAKKe IO3ULIUY, HHTEPECHBIE AAS KOH-
KpeTHOTO moAb3oBareas. Kombunupys BM, MoxHO co3paBarb
IPaKTUIECKU AKOOble TECTOBbIE TAHEAU C AFOOBIMU 3aAQHHBIMU
KPHUTEPUIMH 1 AOCTYITHBIMH METOAAMH OTpeaeAeHusi BB pas-
AMYHOM CAOSKHOCTH IPH 3aAQHHBIX OrPAHUYEHHSIX HA TOYHOCTD
OIleHKH, CTOMMOCTb 1 TPYAOEMKOCTb ITPAKTUIECKOTO HCIIOAD-
3oBanus [46].

Ha BB BAUSIOT IpOIjecchl POCTA ¥ Pas3BUTHS, €TI0 UCIIOAD-
3YIOT AASI OLIEHKM CTAPeHHs HaCeACHHUsI Pa3AUYHBIX PETHOHOB,
B CLIOPTUBHOM MEAHIIMHE, AASL OL]eHKU PasBUTHS IIKOABHUKOB
¥ KaK TIOKa3aTeAb aATITAIIUU CTYAEHTOB K 06yuenuio [21], kak
TOKa3aTeAb 9 peKTHBHOCTH TPEHUPOBOK B IIOKHAOM BO3pac-
Te [47], AASL OLiEHKM Ka4ecTBa XU3HHM B Pa3HBIX BO3PACTAX,
OH SIBASIETCS] AABTEePHATUBON METOAY MCCAEAOBAHHS BBIKUBA-
Hust momyasinuu. Meroa, onpeaeserns BB ucrmoabsoBaAcst Aast
OIIeHKH YCKOPEHHOTO CTapeHHs] BOAUTEAE! aBTOTPAHCIOPTa
10 IOKa3aTeAsIM pusndeckoli paborocrocobuoctu [48]; on
HpeAAOXKEeH KaK MOKA3aTeAb YPOBHS 3AOPOBbS, CTapeHHUs U
9KOAOTMYECKOTO 6AaromoAydms yeaoseka [49]; snavenne BB
H3MEHSIETCS B XOAE HEKOTOPBIX 3a00A€BaHMU, BAUSHIS 9KOAO-
THYeCKUX YCAOBUI XHU3HH, II0A BAUSIHMEM QH3HIECKUX HATPy-
30k [SO] u pmer [S1].

Takum o6pa3om, nokasatean BB caepyeT yauTsiBath AAs
onenxu ATTI.

3akarouenne. Auunocmusiii mpydosoil nomenyuar noo-
BEPIEH NPOYECCAM ECINECHIBEHHO20 OUOAO2UHECKO20 CIMAPEHUS.
Yiyuuenue ycrosuii scusnu u ycnexu 30pasooxparenus eedym K
YBeAUHeHUI0 00AU NONCUABLX 8 CPYKIIYPe HACEAeHUS, 00HAKO ImU
JHe NPOYECCHl MOZYM CHIKAMb CKOPOCMYb UHOUBUIYALbHOZ0 CTd-
PeHus, ACCOYUUPOBAHHBIX C BO3PACINOM 3A00AEBAHUTL U CMEPMIU.
Ipoyecc cmapenus cHuaem obugyto xu3HecnocobHocms, 4mo
CONPOBOHKOAEMCS NOBbIUUEHUEM PUCKOS B03PACHIHBIX XPOHUHE-
ckux 3abosesanui. Ars amux 3aboresanuil credyem oyenusams
NepPCoHAAbHbIE YPOBHU PUCKOS U CB0EBPEMEHHO NPOBOJUMb NPO-
Puraxmuueckue meponpusmus. Cyugecmsyrom mapeput pucka
0AS pasAudHbIX 3000A€8AHULL, HACMOMA KOMOPbIX YBeAUUBAEH-
Csl ¢ BO3PACIOM, 4 MAKHe MAPKePbl NOBbILeHUs 00ujell cmepm-
Hocmu. Oyenxa undusudyaivbrozo crmapenus npouszgodumes no
noxazameasim 610803pacma, KOMopbvie cAedyem yHumvl8ams 0As
oyenxu ATIL
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®usnorornueckue METOAHKH B H3YyY€HHH <IMACCHBHBIX>> MPOMBIIIACHHBIX IK30CKECACTOB CIIHHbI
H HIJKHUX KOHCYHOCTCH

OI'BHY «HayuHo-nccaep0BaTeAbCKHIT HHCTUTYT HOpMaAbHOM pusrnosoruu uM. ILK. Anoxuna», ya. Baatuiickas, 8, Mocksa, 125315

B BbI6OpKe U3 566 PabOT, CBSI3AHHBIX C IPUMEHEHHEeM ITACCHBHBIX HHAYCTPHAABHBIX 9K30CKEACTOB CIIHHBI M HIDKHUX KOHE-
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Bseaenne. MuTepec x cpeacTBaM, NOBBIIAIOIUM ABHIA-
TeAbHBIE BO3MOXXHOCTH YeAOBEKA, BCETAA SBASACS OAHMM U3 Be-
AYIIMX MOTHBOB AASL HICCAEAOBAHHI1 B CIIOPTe, MEAULIUHE TPYAR,
MeAUIIMHCKOM peabUAMTALUH, TepOHTOAOTHH 1 ApyTux. Ha co-
BpPEMeHHOM YPOBHe Pa3BUTHS TEXHOAOTHIl IHUPOKO 06CyxAQ-
eMbIM TEXHHYECKHM PelleHHeM, OT KOTOPOTO OXUAAIOT CyIije-
CTBEHHOM TTOAB3bI — IIPH IIOTPY304HO-Pa3TPy304HbIX paboTax,
TIepeHOCKe TshKecTell Ha GOAbIIIe PACCTOSHUS, PYYHOM TPYA€ B
TIPOMBIIIAEHHBIX TIporieccax [ 1], a Takke B MEAMIMHCKOI pea-
buanTarmu [2] — sBAasioTcs ax3ockeAers! [3,4]. K axsockeae-
TaM O6BIYHO OTHOCAT 3aKperAsieMble Ha TeAe ¥ KOHEYHOCTSX
4eAOBeKa CHAOBbIe KOHCTPYKIIMH, IPUHMMAIONIKE Ha Ce6sl YacTb
Harpysku. CoBpeMeHHbI YPOBEHb IPOM3BOACTBA MO3BOALET,
HCTIOAB3Ysl HOBble MeTOABI (Harpumep, 3D-medars u3 6u0CoB-
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Introduction. Interest in the means that increase human
motor capabilities has always been one of the leading mo-
tives for research in sports, occupational health, medical re-
habilitation, gerontology, and others. At the modern level of
technology development, exoskeletons are a widely discussed
technical solution that is expected to be of significant use —
for loading and unloading operations, long-distance weight
transfer, manual labor in industrial processes [1], as well as
in medical rehabilitation [2-4]. Exoskeletons usually include
power structures that are attached to the body and limbs of
a person and take part of the load. The modern level of pro-
duction allows us to create complex kinematic systems using
new methods (for example, 3D printing from biocompatible
PLA-plastics [S]). Their properties are designed to promote
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Mectumbix PLA-maacTukos [S]), co3paBaTh cCAOXKHbBIE KMHeMa-
THYecKye cucTeMbl. VIX cBONCTBa KOHCTPYHPYIOTCS Tak, YTO0BI
COAEHCTBOBATh PUUOAOTHYECKU BEPHBIM ABIKEHHSIM HIDKHHIX
(6] n BepxHux [ 7] KOHEYHOCTE! YeAOBEK], «yCHAUBATb> €CTe-
CTBEHHBII ONTOPHO-ABHTAaTeAbHbI anmapar. [1pu Haamanu ABu-
JKUTEAS 9K30CKEACTHI HA3hIBAIOT «aKTHBHBIMU> 8] HAH, ecAn
ABIDKUTEAb OTCYTCTBYeT, TO «MaccuBHbMu» |9]. ITaccusHble
9K30CKEAETHI MOTYT BKAIOYATh MEXaHI3MbI, HAKAIIAUBAIOIIIe
MOTEHIIMAABHYIO SHEPTHIO, HAIpUMep, IpyxuHbL Kak npasuao,
TaKye yCTPOMCTBA UCIIOAB3YIOT $asy CruOaHIsI KOHEIHOCTH BO
BpeMsI ABIDKEHIIS Y€AOBEKA AASL HAKOIIAEHHUS M OCBOOOXAQIOT
HaKOIIAeHHYIO 9HEPIUI0 BO BpeMs pasrubanust. Iau mpocto
00eCITeBaIOT ObAerdeHNe CTATHYECKHX HAIPY30K, HAIIPHMED,
IIpH BBIHYXAEHHBIX [103aX. []acCHBHBIE CHCTeMbI OOBIYHO MMe-
IOT He OOABIIOH BeC, HO IIPY 9TOM 00eCIIeYHBAIOT IIOBBIIIEHYe
5{$eKTUBHOCTH MPH BbITOAHEHUH PpH3ndeckoil paborst [10].

CeroaHs cylecTByeT GOABIIOE YHCAO PelleHHU, HalleAeH-
HBIX Ha MOBbIMeHue cuAbl [11], cHmkenue Harpysku [12],
MeAMLMHCKYI0 peabuanTanuio Kak B Poccun [ 13 ], Tax u 3a py-
6exxom [ 14]. B aToi1 CBSA3M aKTyaAM3HPYIOTCS BOIPOCHI U3Y4e-
HYA QUSHMOAOTHYECKHX BAMSAHHMN, «MEAMITMHCKUX 3P PeKTOB>
OT IpuMeHeHHs 9K30cKkeAeToB [ 15]. TlpoBoasTcs pasanyHble
UCCAEAOBAHUS], HALlEAEHHDbIE HA MCIIOAb30BaHUE OUOCUTHAAOB
(oT moAb30BaTEAST) AASL YIIPaBACHHS YCTPORCTBOM. BapuanTb
(GOPMYAHPOBOK LieA€Hl CCACAOBAHMUIL: H3YUeHUe peaOHANTALY-
OHHBIX 3QPeKTOB AAS PYHKIIUU XOABOBI [16] ; HCCAEAOBaHUE
KOPTHKAABHBIX IIPOLIECCOB METOAOM JAEKTPO3HIepasorpadpun
(33F )B Pa3AMYHBIX YCAOBHSIX XOABOBI AAS KAACCHUKALIMH
THIOB MOXOAKHU [ 17]; MccAepOBaHMe HePOHHBIX IIPOLECCOB
AEKOAHPOBAHHS YeAOBEUECKOI IOXOAKH B CPeAe BUPTYAAbHOMN
PeaAbHOCTH ¢ 06paTHOII cBs3bIO | 18]; nccaepoBanme mepexop-
HBIX IIPOL]eCCOB C TIOMOIIIbIO TIOBEPXHOCTHOM 9AEKTPOMHOTPa-
$umn (OMT) [19].

ITo Mepe pacmpocTpaHeHHs 9K30CKEAETOB M POCTA HX Pas-
HOOOPa3usl, aKTyaAHU3HPYIOTCS IIPOOAEMBI CTAaHAAPTU3ALIUH.
B ToM uncae, BocTpe6OBaHbI PeKOMEHAALIUH AASL AOTHYHBIX
U HAAEXKHBIX CIIOCOO0B MEAMKO-OUOAOTUYECKUX MCIIBITAHUI
C HCII0AB30BaHMEM Qusrororudeckux Meropuk: IMI, 931,
cTabraoOMeTpHH 1 APyTuX. B Poccuu oTaAeAbHBIE MepbI CTaH-
AQPTH3ALIMK TOABKO HAYMHAIOT Pa3pabaTbBaThCsl, HAIIPUMEP,
B pamkax Texumdeckoro Komurera 320 Poccranpapra — aad
HHAYCTPHAABHBIX 9K30CKeAeTOB. Bobop ¢pusmosorngeckux
METOAHK, IleAeTIOAATaHHe 1 KOPPEKTHOE IIPOBeAeHHE UCCAe-
AOBaHHIT SIBASIOTCSL BAXKHOM YacTbI0 paboT 110 OIpeAeAeHHI0
PEaABHOIO MeCTa M aAeKBaTHOTO BHEAPEHHS AIOOBIX THIIOB
9K30CKeAeTOB B IMpakTHKy. Ha Marepuase, cBsI3aHHOM C H3-
BECTHBIMH MHAYCTPUAABHBIMHU 9K30CKEAETAMH, TIOATOTOBACH
KpaTKHil 0630p, IleAb KOTOPOTO CBSI3aHA C OPHEHTUPYIOLIIM
OIHUCAHNEM OOBIYHO IPUMEHSIEMbIX CETOAHS PU3HOAOTHYeE-
CKHX METOAUK.

MarepHnaAbl H MeTOABI HccAepOBaHHA. [IpumeHsAcs
KOHTEHT-aHAAM3 PeAeBaHTHBIX TybAnKanuit. OT6op pabor Oa-
3MPOBAACA Ha IIPeAAaraeMblx Kaaccuduxanusx [20] — anaan-
3HPOBAAUCD JKyPHAABHBIE CTATbH, TA€ H3YYAAUCDH YCTPOMCTBA,
OIpeAeAsieMble KaK «IIaCCHBHbIE 9K30CKeAeTbI». IloAToTOBKa
0030pa BKAIOYaAd TPH JTalla.

Ha nepBom 6biaa BribpaHa 6asa cepuilHO BBIIyCKae-
MBIX HHAYCTPHAABHBIX ITACCUBHBIX 9K30CKEAETOB — KAaTAAOT
«Exoskeleton Report» [21]. Briop atoro pecypca cBsizan ¢
€ro CaMoOoIIpeAeAeHHEeM KaK «ITOAHOCTBIO BOAOHTEPCKOM Opra-
HU3AIVH, CHIeL[HAAMHPYIOIericsl Ha 9K30CKeATaX >, He3aBUCH-
MO¥ OT IIPOU3BOAUTEAEH YCTPONCTB. B KauecTBe peAeBaHTHBIX
6b1A1 BbI6panb! 14 yerpoiicts (puc. 1).

Ha BropowM aramne ¢ momompio cepprca «I'yra Axapemusi»
(Google Scholar) anaAu3upOBaACS MaccCHB TeMaTHYeCKUX
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physiologically correct movements of the lower [6] and up-
per [7] human limbs, “strengthen” the natural musculoskeletal
system. In the presence of a propellant, exoskeletons are called
“active” [8] o, if there is no propellant, “passive” [9]. Passive
exoskeletons can include mechanisms that store potential en-
ergy, such as springs. Typically, such devices use the flexion
phase of the limb during human movement to accumulate
and release stored energy during extension. Or simply pro-
vide relief from static loads, for example, when forced poses.
Passive systems are usually not very heavy, but they provide
an increase in efficiency when performing physical work [10].

Today, there are a large number of solutions aimed at in-
creasing strength [11], reducing the load [12], and medical
rehabilitation both in Russia [13] and abroad [14]. In this re-
gard, the issues of studying the physiological effects, “medical
effects” from the use of exoskeletons are updated [15]. Various
studies are being conducted aimed at using biosignals (from
the user) to control the device. The wording of the objectives
of the research: to study the rehabilitation effects for the walk-
ing functions [16]; research of cortical processes using elec-
troencephalography (EEG) in various walking conditions for
classification of gait types [17]; research of neural processes
of decoding human gait in a virtual reality environment with
feedback [18]; research of transient processes using surface
electromyography (EMG) [19].

With the spread of exoskeletons and the growth of their
diversity, the problems of standardization become more
relevant. We believe that recommendations are in demand
for logical and reliable methods of biomedical testing using
physiological techniques: EMG, EEG, stabilometry, and oth-
ers. In Russia, separate standardization measures are just be-
ginning to be developed, for example, within the framework
of the Technical Committee 320 of Rosstandart — for in-
dustrial exoskeletons. The choice of physiological methods,
goal setting and correct research are an important part of the
work to determine the real place and adequate implementa-
tion of any types of exoskeletons in practice. Based on the
material associated with well-known industrial exoskeletons,
a brief review has been prepared, the purpose of which is re-
lated to the orienting description of commonly used today
physiological techniques.

Materials and methods of research. Content analysis of
relevant publications was used. The selection of papers was
based on the proposed classifications [20] — measures are
just beginning to be developed magazine articles were ana-
lyzed, where devices defined as “passive exoskeletons” were
studied. The review was prepared in three stages.

At the first stage, a database of commercially produced in-
dustrial passive exoskeletons was selected — the “Exoskeleton
Report” catalog [21]. The choice of this resource is related to
its self-determination as a “fully volunteer organization special-
izing in exoskeletons”, independent of device manufacturers.
14 devices were selected as relevant (Figure 1).

At the second stage, the Google Scholar service was used
to analyze an array of thematic publications up to 2015, con-
cerning all the devices found at the first stage. In the found
publications there were those in which there is research using
physiological methods. The main search areas are: electromy-
ography( EMG), cardiorhythmography, heart rate monitoring,
gyroscopy, stabilometry, plantography, ergospirometry, mo-
tion visualization. The choice was based on implicit knowledge
and subsequent visual identification of keywords in PubMed
publications using the “Similar articles” option for biomedi-
cal articles using exoskeletons. 566 relevant publications were
identified. Then the total number of references to a particular
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O630pHsIe cTaTbK

Iy 6 AUKaLMit rAy6HH0171 A0 20185 1., xkacaromurics Bcex Hai-
AEHHBIX Ha [IEPBOM 9Talle yCTPOUCTB. B HafAeHHbIX MybAH-
KAIMSIX HAXOAUAUCH Te, B KOTOPBIX €CTb IPOBEACHHE HCCAe-
AOBaHHIA C TOMOIIIBI0 GPH3HOAOTHIECKHUX METOANK. OCHOBHBIE
HATIPaBAEHHS AASL IIOKCKa: aaekTpomuorpadus (OMI'), kap-
AHOPUTMOTpadusi, IyAbCOMETPHS, TUPOCKOIHS, CTAOHAO-
MeTpHsl, IAAHTOTpadusl, IProCIUPOMETPHUS, BU3YaAUIALIHS
ABIDKeHHIL. Bb160p 6bIA 00YCAOBACH HMIIAUIIUTHBIM 3HAHHEM
H TOCAEAYIOIIUM BU3YAABHBIM BbIIBACHIEM KAIOUEBBIX CAOB B
my6aukanusx 6asst PubMed ¢ momompio omuuu «moxoxue
ny6ankaguu> (Similar articles) AAS GHOMEAMITMHCKUX CTa-
Tefl C IpUMeHeHeM 9K30CKeAeTOB. Briao ycTaHOBAEHO 566
peAeBaHTHbIX ITyOAMKaLuil. AaAee B HAHACHHBIX pabOTax IOA-
CYUTBIBAAOCH 06IIlee KOAUYECTBO YIIOMUHAHUI KOHKPETHOTO
YCTPOMCTBA, 3aTeM IIPOBOAUAACH CEAEKIUsS NCTOYHUKOB IO
KQ)XAOMY U3 BBIIIEONHCAaHHBIX METOAOB. Tak Kak oT60p mpo-
BOAHMACS IIO KAIOUEBBIM CAOBaM, TO BO3MOXKHO YIIOMHHAHHe
HECKOAbKHX PasHBIX METOAOB B OAHOM ucTouyHHKe. Cxema
IpeACTaBAEHA Ha pHCyHKe. To ecTb HCCAEAOBAAOCH YHCAO
YIOMUHAHUH Pa3AUYHBIX GU3UOAOTHIECKUX METOAUK TIPHU-
MEHHUTEABHO K K&XKAOMY HafAeHHOMY YCTpPOUCTBY.

Tperuit (0606maromuit) 9Tam BKAIOYAA CBOOOAHDIH 03-
HAKOMMTEABHBIN TIOUCK AOTIOAHUTEABHBIX MCTOYHUKOB B Oa-
3ax PubMed, Poccuiickoit TocypapcrBennoit Bubanorexy,
«Kubepaennnke» u Hayunoit asekTpoHHON 6ubAHOTEKE
(elibrary.ru), cBA3aHHBIX ¢ AOTIOAHEHHEM U 06CYXACHHEM
[IOAyYeHHBIX AQHHBIX — AASI IIOMCKA HCIIOAB30BAAUCH KAIO-
4eBble CAOBA, CBS3AHHbIE C MATEPHAAOM, IIOAYIYEHHBIM Ha
HPeABIAYIIUX TATIAX.

Pesyabrarsl H o6cyxaenne. Ha pucynke 1 cxemaru-
9eCKH U300paKeH IPOLeCC IIOMCKA M 0TOOpa MyOANKAIHIT
0 KOKXAOMY U3 IPOM3BOAUTeAEH. B ckoOKax ykasaHO KOAH-
4eCcTBO CTaTell, B KOTOPBIX eCTh YIIOMUHAHUE BHIAEAEHHOTO
METOAQ.

Hawnb6oaee gacTo nmpuMeHseMOi METOAMKOM B aHAAU3HpYe-
MOM MacCHBe ITy OAHKAIIHIT OKa3aAach moBepxHocTHast OMI —
56% u3 onucaHHbIX pu3HOAOTHUeCKNX MeToAK. Ha BTopoM
MecTe [0 PaclpOCTPAHEHHOCTH — CHAOBbIe AATPOpMBI, 12%.
CTOUT OTMETHTB, UTO AASL HEKOTOPBIX IPOU3BoAUTeAeH (Ha-
npumep, Fortis u Chairless Chair) xapakTepHo 04eHb IUpPOKOe
HCIIOAb30BaHME AAHHOTO METOAQ B CBOMX PabOTax, 4TO MOXET
CO3AaBaTh HEKOTOPBIH «<IEPEKOC> AAS AOAU 3TOTO METOAA.
OcTaAbHbIE METOABI MMEAH MPHMEPHO OAUHAKOBYIO YACTOTY
[OSIBAGHUS B HAYYHBIX TyOAUKALMAX, KaK IpaBuAo, 6-10%.
Haumenee yriomuHaeMbIM B BBIOOPKe GBIA METOA 3PrOCIUPO-
MeTpHH — HpUMePHO 1%. AGCOAIOTHbIE 3HAYEHIIS IIPHBEACHBI
Ha pucyHke 1. Takum 06pasoM, B poLIealee IISITHAETHE AH-
AHUpYIOIelt GU3HOAOTHYECKOI METOAMKOM IPH HCCAEAOBAHUM
B3aMMOAEMCTBHUS YeAOBEKa C «ITACCUBHBIMHU>»> 3K30CKEACTAMHU
MOXHO CUHTATDh OBepPXHOCTHYI0 OMI.

O6pscHeHHe BHIOOpPA HCCACAOBATEASIMH BBISIBACHHBIX
METOAMK, CKOpee BCero, CBSI3aHO C yPOBHEM CO3HATEAbHO
IIpUMeHSeMbIX $UHMOAOTHIECKHUX 1 OHOMEXaHIIeCKHUX KOH-
LIeIILHi, 00BSCHSIOMMX CMbICA I BOSMOXHYI0 pU3HOAOTHYE-
cKy10 9$pPeKTHBHOCTD IK30CKeAeTa. IIpexae Bcero, ceropHs
HMEIOT XOXKAeHHe OHOMeXaHHYeCKue U KubepHeTHIeCcKie
MOAEAH, 3aA0KeHHbIe B cepepnHe u KoHIle XX Beka. Ha-
IpUMep, HAEH IIPEACTABACHHS BEPTHKAABHO CTOSIEro ue-
AOBEKa KaK «IIepeBepPHYTOro MasTHUKa» [22] — B pasHbIX
BapuanTax [23]. KpoMe Takux MeXaHUCTHYECKUX B3TASAOB
Ha PEryASILHIO MO03bl, O4eBUAHO BAMSHUE CHCTEMHBIX UAE
H.A. Bepumreiina [24], 60aee nsBecTHbIX Ha 3amape us co-
BETCKOTO HaCAEAMS.

IIpeasoxennast H.A. Beprmreitnom reopus [25] onucsr-
BAAA YPOBHH ITOCTPOEHHS ABIDKEHHS, IIPEATIOAArasi BOBACUEH-
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device was calculated in the found works, and then the sources
were selected for each of the methods described above. Since
the selection was based on keywords, it is possible to mention
several different methods in the same source. The diagram is
shown in the figure. In other words, the number of mentions
of various physiological techniques in relation to each device
found was investigated.

The third (generalizing) stage included a free introducto-
ry search for additional sources in the databases of PubMed,
the Russian State Library, Cyberleninka, and the Scientific
electronic library (elibrary.ru), related to the addition and
discussion of the obtained data — keywords related to the
material obtained in the previous stages were used for the
search.

Results and discussion. Figure 1 schematically shows
the process of searching and selecting publications for each
of the manufacturers. The number of articles that mention the
selected method is shown in parentheses.

The most frequently used method in the analyzed array
of publications was surface EMG — 56% of the described
physiological methods. Power platforms are the second most
common, with 12%. It is worth noting that some manufactur-
ers (for example, Fortis and Chairless Chair) are character-
ized by a very wide use of this method in their work, which
may create a certain “bias” for the share of this method. The
other methods had approximately the same frequency of ap-
pearance in scientific publications, usually 6-10%. The least
mentioned method in the sample was ergospirometry-about
1%. The absolute values are shown in Figure 1. Thus, in the
past five years, the leading physiological method for studying
human interaction with “passive” exoskeletons can be consid-
ered surface EMG.

The explanation of the researchers’choice of the identified
methods is most likely related to the level of consciously ap-
plied physiological and biomechanical concepts that explain
the meaning and possible physiological effectiveness of the
exoskeleton. First of all, biomechanical and cybernetic models
that were established in the middle and end of the XX century
are in use today. For example, the idea of representing a ver-
tically standing person as an “inverted pendulum” [22] — in
different versions [23]. In addition to such mechanistic views
on the regulation of posture, the influence of N. A. Bernshtein’s
system ideas is obvious [24], better known in the West from
the soviet heritage.

The theory proposed by N. A. Bernstein [25] described
the levels of movement construction, assuming the involve-
ment of various levels of the central nervous system in regu-
lation. For example, according to such views, effects on the
thalamo-pallidar level — analysis of proprioceptive signal-
ing, when using an exoskeleton, can probably contribute
to the transmission of different from natural information,
which, in turn, can affect the nature of efferent synthesis
and, as a result, changes in muscle activity. As well as the
well-known ideas of P.K. Anokhin [26], these concepts, we
believe, represent biological adaptations of a more formal-
ized theory of automatic control, future cybernetic con-
cepts. In turn, this contributes to better acceptance by engi-
neers who design exoskeletons. Industrial exoskeletons are
designed to increase efficiency, productivity and safety by
affecting human motor capabilities. Purposeful movement
of a person is closely related to postural regulation, during
which the necessary “program” of the required movement
is formed. Reflex arcs that pass through the spinal cord
are neural circuits that respond to afferent signaling. Such
responses may be the basis of a set of stereotypical move-
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@
EMG (15) EMG (1) EMG (9) EMG (8) EMG (20)
Hert manHbpx
IMU (5) Force plate (5) Insole sens. (1) Visualization (12
HRM (1) HRM (1) HRM (11)

Mopnepikka pyk B mieqax

Insole sens. (6)

IMU (3)

Ergometry (1)

Puc. 1. CxeMa MOMCKA U CEAEKIINH PeAeBAHTHBIX MyOANKanuii B cucremMe «I'yra AkaaeMusi» B CBS3H C KOHKPETHBIMH

TEXHHYCCKHMH PEIICHUSIMH. I/ICIIOAI)EIYIOTCH OPHTrHHAaAbHbBIE AHTAUMCKHAE Ha3BaHHS yCTpOfICTB H METOAHUK (noacne}me

B TEKCTe).

Fig. 1. Scheme of search and selection of relevant publications in the Google Academy system in connection
with specific technical solutions. The original English names of devices and methods are used (explanation in

the text).
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HOCTb Pa3AMYHBIX YPOBHEH IIeHTPAAbHOM HepBHOM CHCTEMbI B
peryasmo. Harmprumep, cCOrAaCHO TaK¥M B3TASAAQM, BAUSHHSA Ha
TAaAAMO-TIAAAMAAPHBIH YPOBEHb — aHAAM3 IIPOIPHOLIENITHBHOM
CHUTHAAM3AIIUM IIPH HCIIOAb30BAHUH 9K30CKEAETA, BEPOSITHO,
MOJXeT CII0COOCTBOBATH [lepeAade OTAMYHOM OT eCTeCTBEHHOM
HH(OPMAIIH, YTO, B CBOIO OUYePeAb, MOKeT IOBAMATD Ha XapaK-
Tep 9QpepeHTHOro CHHTe3a M, KaK CAEACTBHE, Ha H3MeHeHHUe
MBIIIEYHOM AKTUBHOCTH. Taloke KaK ¥ IUPOKO M3BECTHbIE ACH
I1.K. Anoxuna [26]. OTH KOHIeNIUH IIPeACTABASIIOT CO60
OHOAOTHYECKHE AAANTALINY OOAee pOPMAAH30BAHHON TEOPUU
ABTOMAaTHYECKOTO YIPaBAeHHs, OYAyIIUX KubepHeTHIeCKUX
KOHIleNIui. B cBoo ouepepb, 910 criocobcTByeT AydmeMy
HPHHSATHIO UX HEXKeHePaMH, IIPOEKTHPYIOIMMMHU K30CKEACTBL.
ITpombImaeHHbIE 9K30CKEACTHI IPEAHA3HAYECHDI AAS IIOBBINIE-
HUS 9$PEKTHBHOCTH, IPOU3BOAUTEABHOCTH U 0€30I1aCHOCTH
TPYAQ IIyTeM BAMSHHA HA ABHTaTeAbHbIE BO3MOXXHOCTH YeAOBe-
Ka. IJeaeHanpaBAeHHOE ABIDKEHMeE YEAOBEKA TECHO CBSA3AHO C
IO3HOM peryAsiLielt, BO BpeMst KOTOpoit popMupyeTcst HeoOxo-
AHMMasi <IIPOrpaMMa IOTPeOHOrO ABIDKeHHs. PedaexTopHbIe
AYTH, TIPOXOASIIHE B CIIMHHOM MO3T€, PEACTABASIIOT U3 Ce0st
HelpOHHbIE IIellH, OTBeYAIolIye Ha aQ pepeHTHYI0 CUTHAAM3A-
0. Takie OTBETHI MOT'YT A€XKaThb B OCHOBe Habopa cTepeo-
TUIHBIX ABIKeHHH [27]. 3Menenue HeHPOHHOM aKTUBHOCTH,
B 3aBUCHMOCTH OT BBITIOAHSIEMOI <IIPOTPAMMBI>», PETYAUPYeT
HavyaAO HMAU OKOHYAHHUE ABIDKEHUA. 1O eCTb HaAM4YHe AOIIOA-
HUTEAbHBIX TEXHUYECKUX CPEACTB 3AeCh MOXET IPHBOAMTD K
M3MeHeHHI0 QYHKIMOHAABHBIX COCTOSHMH YeAOBeKa, 3a CueT
Pa3BUTHSA AAANTALMH K HOBBIM YCAOBUAM. BAMAHMA ax30cKe-
AeTa, OUEBHAHO, IMEIOT QH3NOAOTHYECKHE IPPEKTDI, UTO TOA-
pasyMeBaeT BOSMOXKHOCTb OOBEKTHBHOM OLIEHKH COCTOSHHIT
vyeroBeka. HaAudne BO3MOXHBIX B3aMMOCBS3€H MeXAY Olfe-
HMBAEMBIMH KOAMYECTBEHHBIMH ITApaMeTPAMU MOXKET IIPeAo-
CTaBUTH 623y AASL CHCTEMHOM OLIEHKH, «()H3HOAOTHYECKOrO
KayecTBa>» paspabaTbIBaeMbIX YCTPOKCTB.

Yro KacaeTcs KOHKPETHBIX 9K30CKEACTOB, NPAKTHKH
UX U3y4eHHUS, MOXKHO OTMETHUTb, HAIpUMep, pOCCUICKHIA
ExoChair [28], npomeamuit anpo6anuio B 06AaCTHOI KAH-
HUYecKol 6oapHuLe PocroBa-Ha-AoHY. YcrpoiicTso, mpea-
CTaBAsIIOIIee U3 Ce0s CHUCTeMy pasrpy3KU MBILIL HOT H CIIH-
HbI, IOMOTAO XHPYPI'y HPOBECTH OIEPAIHIO AAUTEALHOCTBIO
12 vacos. ITo coobmenuto mpecc-cayx0s1 «CeBepcrasu>»
[29], xoMmanus «BopxyTayroab>» mpoBeAa UCIBITAHUS IK-
30CKeAeTa, co3AaHHOTO B « Hopuabckom Hukeae». YeTpoii-
CTBO II03BOASIET TIEPEHOCUTD IPy3 BecoM A0 60 KHAOrpam-
MoB. Kak cAeayeT U3 IpoBeAeHHOTO aHAAM3a, OLJeHKOM I10-
AOOHBIX YCTPOMCTB 3aHIMAETCs. MHOTO 3apybexHbIX Aa60-
paropuit. Ilpu npumenenun ak3ockeaera Chairless Chair
Ha0AIOAQAUCH M3MeHeHHs QYHKIMOHAABHBIX COCTOSHHUIM
AOOpOBOADIIEB [30]. [Tomumo CyObeKTHBHOM OLIeHKH (c mo-
MOIIIbIO onpocnuka) , IPEMEHSIACS METOA 3PTOCITHPOMETPUH
IIOA HarpysKkoil Ha 6eroBoil AOPOXKe, & TaKXe BO BpeMs
3aAa4, UMUTHPYIOMUX IPOPECCHOHAABHYIO ACSITEABHOCTD.
baaropaps ycTpoiCcTBY 3HAYUTEABHO CHIDKAAACh HArpys3Ka
Ha MBILII{B BO BpeMs IPOBeAHUS PaboT U YAyYLIAAUCH II0-
Kas3aTeAM dprocrupoMeTpuu. OAHAKO KOHCTPYKTUBHBIE 0CO-
GEHHOCTH HepeAKO BAUSIOT Ha Cy0BbeKTHBHOE BOCIIPHUSTHE
ycrporictBa. Hampumep, onpoc mokasaA HU3KHI YpOBEHb
ollyIeHus 0€30IIaCHOCTH BO BpeMs [epeMelleHus U IIOSB-
AeHHe OTBAEKAIOIero myMa ot ycrpoicTsa. OpHOM U3 npH-
YMH, aBTOPBI CTATbH CUYUTAIOT OTCYTCTBHE IPEABAPUTEABHO-
ro obydeHus. MoXHO IpPeAIIOAAraTh, YTO HEOOXOAMMOCTD
apAANTAlMA K M3MEHUBIIEMYCSl KOHTPOAIO HaAaHCa TeAa,
MOT'YT CHIKaTh omyiierue 6esomacHoctu. Haobopor, ae-
Kalllie B OCHOBe COXPaHEeHMS BePTHKAAbHOM MO3bl HeHPOH-
Hble MeXaHU3MbI, CBSI3aHHbIE C YTPO30J, MOTYT IOBAUATD Ha
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ments [27]. The change in neural activity, depending on
the “program” being executed, regulates the beginning or
end of the movement. That is, the presence of additional
technical means here can lead to changes in the functional
state of a person, due to the development of adaptations to
new conditions. The effects of the exoskeleton obviously
have physiological effects, which implies the possibility of
an objective assessment of human conditions. The presence
of possible relationships between the estimated quantita-
tive parameters can provide a basis for a systematic assess-
ment of the “physiological quality” of the devices being
developed.

As for specific exoskeletons and the practice of study-
ing them, we can note, for example, the Russian Exo-
Chair [28], which was tested at the regional clinical
hospital of Rostov-on-don. The device, which is a system
for unloading the muscles of the legs and back, helped
the surgeon to perform an operation lasting 12 hours.
According to the press service of Severstal [29], “Vor-
kutaugol” has tested an exoskeleton created in “Norilsk
Nickel”. The device allows you to carry a load weighing
up to 60 kilograms. As follows from the analysis, many
foreign laboratories are engaged in evaluating such devic-
es. When using the exoskeleton of the Chairless Chair,
changes in the functional states of volunteers were ob-
served [30]. In addition to the subjective assessment (us-
ing a questionnaire), the method of ergospirometry was
used under load on a treadmill, as well as during tasks
that simulate professional activity. Thanks to the device,
the load on the muscles during the work was significantly
reduced and the ergospirometry indicators improved.
However, design features often affect the subjective per-
ception of the device. For example, the survey showed a
low sense of security while moving and the appearance
of distracting noise from the device. One of the reasons,
the authors of the article consider the lack of prelimi-
nary training. It can be assumed that the need to adapt to
the changed balance control of the body may reduce the
feeling of security. Conversely, the threat-related neural
mechanisms underlying vertical posture retention may
affect balance control and increase the sensitivity of the
sensory systems involved in balance, which may lead to
increased muscle responses in the lower extremities and
in the trunk muscles [31,32]. This reaction can probably
have consequences in metabolic processes, since there is
a need to overcome additional resistance on the part of
the device and implement a new motor program [33]. A
similar study was conducted with the Dutch exoskeleton
Laevo [34]. During the study, bioelectric signals of the
muscles of the back, abdomen and legs were recorded
during a long-bent position with the body tilted forward.
The index of muscle tension decreased by 35%, as well as
the feeling of discomfort in the lower back when wear-
ing an exoskeleton, increased the endurance time when
maintaining a pose on average from 3 to 9 minutes. At
the same time, there was discomfort in the chest area,
which can affect long-term wear of the device. There
are large differences in the ability of skeletal muscles
when they change their length, and when they are static
[35]. One hypothesis states that increasing the stiffness
of the muscle in a relaxed state helps it maintain stabil-
ity against external forces that occur unexpectedly [36].
There is a specific behavior of the muscles — thixot-
ropy. With increased muscle activity, greater stability is
no longer required, so muscle stiffness is reduced due to
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KOHTPOAb 0aAaHCa U IIOBBICUTD YYBCTBHUTEABHOCTb CEHCOP-
HBIX CHCTEM, YYaCTBYIOIIUX B OAAQHCE, YTO MOXET IPUBECTH
K YBEAMYEHHMIO MBIIIEYHBIX peakIMi HIDKHUX KOHEYHOCTeH
U B MBIIIIIAX TYAOBHINA [31,32]. Taxas peaxyus, BepoaTHO,
MOXET MMeTb IIOCACACTBHS B MeTa0OAMYECKHX IIPOljeccax,
TaK KaK BO3HHKAaeT HeO0OXOAUMOCTD B IIPEOAOAEHHH AOIIOA-
HHUTEABHOTO COIPOTUBACHHA CO CTOPOHBI yCTPOMCTBA, pea-
AU3AIUH HOBOM ABHI'ATEABHOM IIPOT'PAMMBI [33].

IToxosxee BccaepOBaHUE ITPOBOAHAOCH C HUACPAAHACKHM
axsockeaeToM Laevo [34]. Bo BpeMs HCCAGAOBAHHA PETHCTPHU-
POBAAKCH OHOAEKTPHUYECKHE CUTHAABI MBILIL] CIIMHBI, XKHUBOTA
U HOT IIPU AAUTEABHOM COTHYTOM IIOAOKEHHMH C HAaKAOHOM
xopmyca Brepep. Ha 35% cHusmacs mokasaTeAb HanpsDKeHHS
MBIIII], TAXOKe CHU3HAOCDH OIfyIleHHe AUCKOM(OPTA B MOSACHHU-
Ile IPU HONIEHHMH 9K30CKEAeTa, YBEAUYHAOCh BpeMs BBHIHOC-
AMBOCTH IIPH IOAAEPKAHUH IIO3BI B CPEAHEM C 3 A0 9 MUHYT.
B Toxe Bpemsi, oTMedaAcs AUCKOMPOPT B 0OAACTU IPYAHOM
KAETKH, 4TO MOXET CKA3bIBaThCS IIPU AAMTEABHOM HOIIEHUH
YCTpOMCTBa.

CymecTByIoT 60ABLIME PAa3AMYUS B CIOCOOHOCTH CKeAET-
HBIX MBIIII], KOTAQ OHH M3MEHSIOT CBOIO AAMHY, U KOTAQ OHH
craruans [35]. OpHa U3 rumnoTes YTBEP>KAQAET, 4TO MOBBIIIEHKE
KeCTKOCTH MBIIIIIBI B PACCAAGAEHHOM COCTOSIHUM IIOMOT2eT et
HOAAEPKHBATD YCTONYMBOCTD IIPOTUB BHEIIHUX CHA, BO3HHKA-
JOIIUX HEeOXHUAAHHO [36]. BosHuxaer crenuuIecKoe mose-
AeHHe MBI — THKCOTpomnus. I1py mospimeHny aKTUBHOCTH
MBIIIIIBI GOADBIIAST CTAOMABHOCTD yoke He TpeOyeTcs, II0aTOMy
’KECTKOCTD MBIIIIIbI yMeHbIIAeTCs 6Aaroaaps 3ppeKTy TUKCO-
Tpomnuu. Takxum 06pasoM, BO3SMOXXHOCTb CHU3UTD HAIIPsDKeHUe
MBI HIDKHUX KOHEYHOCTEH, BEPOSTHO, MOXKET CIIOCOOCTBO-
BaTh YAYYLIEHHIO IIOCTYPAABHOIO KOHTPOAS IIPH HCIIOAB30-
BAaHMH 9K30CKEAeTA IIPH AAMTEABHBIX CTATHYHBIX HArPy3Kax.

ITo mxasaM MHAMBHAYaABHOTO BOCIIPUSTHA Harpysku bop-
ra ¥ mKasaM AaiiKepTa, a Taloke ¢ IOMOIIBI0 AaTuuKoB Kinect
OIIeHHBAAOCH BAMSHHUE ITOAYXKECTKOTO aMEPHKAHCKOTO 9K30-
ckeaeta ErgoSkeleton Ha moab30BateAst [37]. 3apaua cocrosiaa B
nopbeMe kopobxu Becom 10% 1 20% Beca ucnsiryemoro. IIpo-
M3BOAMACS BHAEO 3aXBaT ABIDKEHUI AASL OLIeHKU OMOMEeXaHUKHU
ABipKeHn#. ITokasaHo, 4TO [0 CyO'beKTHBHOMY OILYIeHHIO IIPH
20% HarpysKe ycuAue BOCIIPUHUMAETCS MeHbIe, deM rpu 10%.
OTMmeyaeTcs BO3MOXHOCTb HeCYIIeCTBEHHOTO YBeAUYeHHS Ha-
IPY3KH Ha KOAGHHBIH CYCTaB B TeYeHHE AAUTEABHOTO BpeMeHH
Ipu moabeMe 60AbIIero Beca. AAs 00AerdeHHs cXBaTa KOpoO-
KH MCTIOAB3YIOTCS AOTIOAHUTEAbHbIe QUKCUPYIONIKe TPOCH! Ha
pykax. ITpy HCIIOAB30BaHHU TAKOIO yCTPOMCTBa He3 TPOCOB
MeHbIIle YXYALIAeTCSI 6HOMeXaHHKa KOACHHOTO M Ta30BOTO
cycraBoB. IIpu BOSHUKHOBEHHH 6OAU B KOAGHHOM CyCTaBe
yMeHBIIAeTCs MbIIIeYHas] aKTHBHOCTb MBIMIL] OeApa BO BpeMst
TIOXOAKH, IOABEMA TI0 AECTHHMIIE M ABIDKeHHHM Brepea. Kpome
TOro, 60Ab B KOACHE BAMSET Ha CIIMHHOMOSIOBOM pedaekc u
CKOPOCTb BO30YXACHHS ABUTATEABHBIX HEHPOHOB YeThIpex-
raaBoit Mpimst 6eapa [38].

AASL OLIEHKY BAMSHUSI 9K30CKEAETOB Ha obAerdeHre pa-
6OTHI IIPH IOAHSATHIX PYKax IPOBEACHO HAaOAIOAEHHE C HC-
IIOAB30BAHHEM ITACCUBHOTO 9KCIIEPHMEHTAABHOIO 9K30CKe-
A€Ta, COCTOSANIEr0 U3 TPeX CeIMEHTOB: CIMHA, MTOAACPKKA
AASL KOKAOU U3 PYK [39]. YuacTHHKH HCCAGAOBAHMSA B Te-
gyeHne 30 ceKyHA YACPXKHMBAAU Hap TOAOBOM IPy3 Ha PHKCH-
POBaHHOH BBICOTE. PerucTpUpoOBaAUCh IIOKA3aHKS CUTHAAOB
OMI ABYXraaBOi MBINIIBI TA€YA U ACABTOBUAHON MBIIIITBL.
AAst cy6beKTHBHOI OLIeHKU HCIIOAB30BaAach mKkaaa bopra,
MECTHO€ BOCIPHSATHE AQBACHHS U IIKAABI yAOOCTBA HCIIOAD-
3oBaHus. [TokaszaHo, YTO AAS MbINIL} GHIIeIICa PYKH HATPy3Ka
CHHM3UAACH Ha 49%, AASL ACABTOBHAHOM MbIIIIb Ha 62%. ITo-
AOBHHA YYaCTHHKOB HCCAEAOBAHHS OLIEHUAA YAOOCTBO HC-

Literature review

the thixotropy effect. Thus, the ability to reduce muscle
tension in the lower extremities can probably contribute
to improved postural control when using an exoskeleton
under prolonged static loads. The effect of the semi-
rigid American ErgoSkeleton exoskeleton on the user
was evaluated using the individual Borg load perception
scales and Likert scales, as well as Kinect sensors [37].
The task was to lift the box weighing 10% and 20% of
the weight of the subject. Video capture of movements
was performed to evaluate the biomechanics of move-
ments. It is shown that according to the subjective feel-
ing at 20% of the load, the force is perceived less than at
10%. There is a possibility of insignificant increase in the
load on the knee joint for a long time when lifting more
weight. To facilitate the grip of the box, additional fixing
cables are used on the hands. When using such a device
without cables, the biomechanics of the knee and pelvic
joints deteriorates less. When pain occurs in the knee
joint, the muscle activity of the hip muscles decreases
during gait, climbing stairs and moving forward. In ad-
dition, knee pain affects the spinal reflex and the rate
of excitation of motor neurons of the quadriceps femur
[38]. To assess the effect of exoskeletons on the facilita-
tion of work with raised arms, an observation was made
using a passive experimental exoskeleton consisting of
three segments: the back, support for each of the arms
[39]. Participants in the study held a load above their
head at a fixed height for 30 seconds. Readings of EMG
signals of the biceps and deltoid muscles were recorded.
The Borg scale, local pressure perception, and usability
scales were used for subjective evaluation. It is shown
that for the biceps muscles of the arm, the load decreased
by 49%, for the deltoid muscle by 62%. Half of the study
participants rated the device’s usability as acceptable. A
subjective assessment showed that the subjects ‘ weight
was perceived to be lower than the real one, as well as the
pressure on their hands. The authors of the study note
that this type of exoskeleton in the absence of additional
weight did not significantly affect the increase in muscle
activity of the legs and trunk, which would indicate an
increase in load. At the same time, the question of im-
proving the ergonomics of the device and optimizing
the weight and size remains open. A similar study was
conducted with the EksoVest exoskeleton [40], which
is a similar device to the American Levitate Airframe,
which was tested at the BMW plant [41,42]. The task
of the volunteers was to simulate professional activity
at the factory. EMG readings from the anterior deltoid
and middle deltoid muscles were recorded. The Borg
scale was used for subjective evaluation. It was shown
that the exoskeleton did not cause a strong feeling of
discomfort. Muscle tension decreased by an average of
45%. The time required to complete tasks that simulate
drilling has been reduced by 20%. However, there is an
increase in errors during the simulation of professional
activity. This behavior may be related to the user’s lack
of experience using these types of devices. The effect on
the legs was not evaluated. Limitations in joint move-
ments were also assessed. It shows a 30% reduction in
pressure on the spine during professional activity. The
speed of movement of the general center of pressure in
the anterior-posterior direction increased by 12%, which
indicates a decrease in postural control in the sagittal
plane. The area of movement of the shoulder joint de-
creased by 10%.
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Puc. 2. ®parMeHT ynpomeHHOH «KOTHHTHBHOM KapThI>» NMPAMeHeHHs GHU3HOAOTHYECKHX METOAOB B OIleHKe CBOMCTB 9K30CKe-

AetoB. IlosicHeHHus B TeKcTe.

Fig. 2. A fragment of a simplified “cognitive map” of the application of physiological methods in assessing the properties of exoskeletons.

Explanations in the text.

[OAB30BaHUS YCTPOICTBA Kak pueMaeMoe. CyObekTHBHA
OIjeHKa II0KA3aAa, YTO ¥ UCHBITYeMBIX BeC BOCIPHHUMAACS
HIDKE peaAbHOTIO, TAaK e, Kak U AABACHHe Ha PYKH. ABTOpPHI
HCCACAOBAHMSA OTMEYAIOT, YTO TAKOH BUA 9K30CKEAeTA NpHU
OTCYTCTBUH AOIOAHMTEADHOTO Beca He OKa3blBaA 3HAUH-
TEABHOTO BAMSIHUS HA yBEeAMYeHHe MBIIIeYHON aKTUBHOCTH
HOT UM TYAOBHINA, YTO CBHAETEABCTBOBAAO OBl 00 yBeAmde-
HHHU HarpY3KH.

B ToxXe BpeMs OCTaeTCsl OTKPBITHIM BOIIPOC 00 yAydIe-
HHMHU 9PTOHOMHUKHM YCTPOMCTBA U ONTHMHU3AIMK Beca U pa3Me-
POB. AHAAOTHYHOE HCCAEAOBAHUE IIPOBEACHO C 9K30CKEALTOM
EksoVest [40], sBastomuiicss CXOKMM yCTPONCTBOM C aMepH-
KanckuM Levitate Airframe, IIPOLIEAIINI anpoGaumo Ha 3aBOAE
BMW [41,42]. 3apaua AOOPOBOADIEB 3aKAIOYAAACH B MHTA-
ITMH IPOQeCCHOHAABHOM ACATEABHOCTH Ha 3aBoAe. Peructpu-
poBaauch nokazanus OMI' ¢ mepeAHUX AGABTOBHAHBIX MBIIII]
M CPEAHHX ACABTOBHUAHBIX MBIIIL. AASL CyOBEKTHBHOM OLleHKH
HCIIO0AB30BaAACh mMKaAa bopra. IToxasano, 4To ax3ockeseT He
BBI3bIBAA ONJYIIeHMS CHABHOTO auckoMdopTa. Hampsoxenue
MBI} CHU3HAOCD, B CpeaHeM, Ha 45%. Bpems BrimoaHeHus 3a-
Aad, IMUTUPYIOIUX OypeHus, yMeHbIHAOCH Ha 20%. OpHako
OTMeqaeTcsl yBeAUdeHHe OIMOOK BO BpeMsi IIPOBEACHIS M-
TaIlUH IpOQEeCCHOHAABHON AeATeAbHOCTH. Bo3aMoxHO, Takoe
IIOBeAeHUE MOXKHO CBS3aTh C OTCYTCTBHEM OIIBITA Y IIOAb30Ba-
TeAs B HCIIOAb30BaHHH TOAOOHOTO POAA YCTPOHCTB. BansaHue
Ha HOTH He OIleHMBAAOCh. Takoke OIleHMBAAMCH OTPaHHYEHH
B ABIDKeHMAX cycTaBoB. [TokasaHO CHU)KeHMe AaBAGHUS Ha
1103BOHOYHMK Ha 30% BO BpeMs IPO(eCcCHOHAALHOM AeATeADb-
HocTH. I[T0BBICHAACH CKOPOCTD ABIDKEHHS O0IIero LjeHTpa
AABACHHS B lepeAHe3a\HeM HalpaBAeHHHU Ha 12%, 4To yKasbl-
BaeT Ha CHIDKEHHUE TIOCTYPAABHOTO KOHTPOAS B CATUTTAABHOM
raockocty. O6AACTb ABIDKEHHUS [TACIEBOTO CYCTaBa YMEHbIIH-
Aach Ha 10%.

BoamoxHOe 060611eHYe IPUMeHeHHS PasHBIX PU3HOAOTH-
YeCKUX METOAUK U APYTHX, OTAABHBIX OIIHCAHHM, IIPUMEPOB
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A possible generalization of the application of various
physiological techniques and other, separate descriptions, ex-
amples can be presented in the form of a fragment of a kind
of “cognitive map” — Figure 2.

Figure 2 shows separate methods-EMG, ECS, stabilom-
etry, and others that are often included in the protocols for
evaluating the effects of exoskeleton use. The conditional
definition of “physiological efficiency of the device” here
is associated with compliance with the purpose of using
the exoskeleton, for example, the degree of load reduction
when manipulating a load. In this sense, the same device
may have different degrees of efficiency for different tasks.
This requires the development of special monitoring pro-
t[occjls even if the same method is used, for example, EMG

43].

Remain unexplored region concerning the central effects,
multi-touch support. Analysis is usually limited to physiologi-
cal parameters directly related to the kinematic properties of
the exoskeleton. However, an important reserve for the growth
of knowledge about the impact of the exoskeleton on a person,
the applicability of the device in a case, is the search in these
little-explored areas.

Conclusions:

1. Evaluation of impacts of industrial passive exoskeletons on
functional state of a person is usually conditional on two areas —
the study of relatively “external” and “internal” characteristics of
movements that are associated with a certain “mechanism”, the
adoption of simplified representations of man as a mechanical
system. At the same time, the most common physiological method
for studying the effects of the exoskeleton in the analyzed sample
of publications is EMG.

2. An important reserve for the development of knowledge
about the effects of exoskeletons on humans, improving the quality
and functionality of devices is the study of the Central provision of
posture and movement regulation. In this regard, new, little-used
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MOJKHO IIPEACTABUTD B BHAE pparMeHTa CBOEOOPA3HON «KOI-
HUTHBHOU KapThl» — PUCYHOK 2.

Ha pucynke 2 oTMeueHbl OTAAbHBIE MeTOAMKH — OMI,
OKI, crabuaoMeTpHs U APYIUe, ACTO BXOASIIIUE B IPOTOKO-
ABI OLJeHKH BAMSIHUF OT TIPUMEHEeHHS 9K30CKEATOB. YCAOBHOE
ompepeAeHHe «PUIHOAOTHYECKs 3P PEeKTUBHOCTD YCTPOIi-
CTBa>» 3AECH CBSI3bIBAETCSI C COOTBETCTBHEM IJeAU TIPUMEHEeHHs
9K30CKeAeTa, HAT[PHMep, CTeIIeHH CHIDKEHHS HATPY3KH [IPY Ma-
HUITyAUpOBaHUU Ipy3oM. OAHO U TO JKe YCTPOHCTBO MOXET B
9TOM CMbICAE HMETb Pa3HYIO CTeTleHb 3¢ PeKTUBHOCTHU B CAyUae
PasHBIX 3aAad. DTO TpebyeT PaspabOTKH CHIELHAABHBIX IIPOTO-
KOAOB HAOAIOACHHS AXKE B CAydae IIPHMEHEHHS OAHOTO M TOTO
Xe MeTopd, Haripumep, IMI [43].

MaaouccAeAOBaHHBIMU OCTAIOTCA 06AACTH, KacaroIKecs
IIeHTPAABHBIX BAUSIHUI, CEHCOPHOTO obecredeHus. AHAAN3
OOBIYHO OTPaHMYMBAETCS LPSIMO CBS3aHHBIMU C KMHEMaTHYe-
CKHMMH CBOMCTBAMHU 9K30CKeAeTa pU3HOAOTHIECKUMH ITapaMe-
tpamu. OAHAKO BOXKHBIM Pe3ePBOM AASL POCTA 3HAHUIT O BAMS-
HUM 9K30CKeAeTa Ha YeAOBeKa, IPUMEHUMOCTH YCTPOMCTBA B
TOM HAU HHOM CAy4Yae, SBASIETCSI IIOUCK B YKA3aHHBIX MaAOHUC-
CAGAOBAHHbIX 00AACTSX.

BriBoabI:

1. Oyenka sAusHUtl UHOYCMPUAILHBIX <NACCUBHBIX> IK-
30cKeAemos Ha PYHKYUOHAAbHbLE COCOSHUS 4eAOBEKA NPOBO-
dumcs 06bi4HO 10 08YM YCAOBHBIM HANPABAEHUIM — USYHEHUIO
YCAOBHO «<BHEUWIHUX> U <BHYMPEHHUX> XAPAKMepUucmux 0éu-
JHeHUil, 4MO CBI3aHO C ONPedeAHHON < MeXAHUCHUYHOCBIO>,
npuHsMuem ynpoujeHHvix npedcmasienuti o Herosexe Kax o
mexanuueckoii cucmenme. ITpu smom nauboree pacnpocmparen-
HbIM PUIUOAOZUMECKUM MEMOOOM NPU UCCAEO0BAHUL BAUSHUIL
aK30cKerema 8 AHAAUSUPYemOil BbIOOpKe nyOAuKayuil SeAsem-
cs OMIT

2. Baxnvim pesepgom 0AS pa3sumus 3HAHULL 0 BAUSHUSK
9K30CKeAEMOB HA HeAOBEKA, NOBbIUEHUIO Kauecmsa U GYHKYUO-
HAALHOCHU YCMPOTicM8 S8Asemcs uccaedosaniie YeHMpasbHo2o
obecneuenus pezyrsyuu no3vt u déwicenuii. B amoii cessu nepcnex-
MUBHLIMU NPedCMABASIOMCS HOBblE, NOKA MAAO UCNOAb3YeMblE
Pusuorozuneckue nodxodvl, a makzice paspabomra cneyudue-
CKUX NPOMOKOA0B C NPUMEHSIOUUMUCS CROCOBAMU pezucmpayuu
PusUOAOZUMECKUX CUZHAAOB LSl OYEHKU IKIOCKEALTNOB.
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TeaemerpHueckas 3AeKTpOKapAHOTpadHuIecKasi AMATHOCTHKA MATOAOTHMH MHOKApAQ Y AHIY
TPYAOCIOCOOHOTO BO3pacTa

'TBY3 MockoBckoi1 06aacTi «MbITHIIMHCKAst TOPOACKAs KAMHMYecKast 6oabHuLa», KoMuHTepHa yA., 24, . MbiTuimu, MockoBckas
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Poccns, 105275

B aM6yAaTOPHBIX OAPA3AEACHHSX TOPOACKOH KarHmdeckoit 6oabuuust (IKB) 1 nenTpasbHoit paitonnoit 6oasnunst (L[PB)
IPUMEHSAUCH B pabOTe AMCTAaHIIMOHHbIE IAEKTPOKAPAHOrpaQIIeCcKUe METOAVKH.

B IIPB Bsioaneno 18 654 OKI nccaepoBaHmit. ABTOMATHIECKOE 3aKAIOUEHHE IPHOOPOB KOPPEKTHPOBAAOCH CIIELIHAAUCTA-
MU QYHKIIMOHAABHON AUATHOCTHKU ((DA). B cAOXHBIX cAyHasIX HPOBOAUACS yrAy6AeHHbH71 aHAAM3 — IAEKTPOKapAMOTpaMMa
12 orBepennuit (DKI-12) — meToaom exropkapaurpaduu (BKT). ITarosoruueckue cunapomsr IKT soiapaenst y S038 aury
(27%). Cpean noayuentoro uncaa KT ¢ oTKAOHEHHSMY YaIme BCero BbIABASAMCH: 6A0Kapa nipasoit Hoxxu (BITH) — 1029
(20,4%), runeprpodus aesoro sxeaypouxa (TAXK) — 981 (19,4%), 6aokasa aesoit Hoxxu — 661 (13%), py6rioBbie H3Me-
Henus MHoKapaa — 442 (8,7%), axcrpacucroaus — 377 (7,4%), dubpuassuus npeacepauit (OI1) — 310 (6%). Metopom
BKT yaaaocs yrounuts 39% cayuaes I'AJK, mo ogaroBo-py6uoBsix mopaskeHuit Muokapaa 40% caydaes u 92% coBIapeHMI
mo (1)H6PHAASIHHH npepcepamii. Micoapsosarue BKI' A0m0oAHHMAO AMAarHOCTHYECKHE BO3MOXHOCTH AUCTaHIMoHHOM DKI-12.
B I'KDB nio pesyasraram ckpununra QI ancrannmonsoit opnoxanasbson IKI' BoisiBaeHO 69 caydaes ¢ OIT (3,2%) or uncaa
o6caepOBaHHbIX, cocTaBasiomero 2146 yeaosek. Ilpu anaause anamuesa yrouneno, uro y 24 (34,7%) nanyuenros OI1 o6Ha-
pyxeHa Brepsbie, a y 45 (65,3%) aury OIT otmedasach B aHaMHe3e.

CrcTeMoi AMCTAHIIMOHHOT'O AAUTEABHOTO XOATEpOBCKOro MoHuTOpHpoBanusa KT (AXMDOKT') BbmoaHeHo 27 HCCACAOBAHHEX y
20 Avy. B 85% BBLABASIAOCH CAOXKHBIE, COUETAHHbIE HAPYIIEHHS PUTMA CEPALIA, B TPEX CAYYasX (15%) Aenpeccus cermenTa ST-T.
C mpuMeHeHNeM HOBBIX IAEKTPOKAPAMOTpadpHIeCKUX METOAUK B pAonoaHeHHe K opAHOKaHaAbHOM DKI, OKI'-12 mospumaercs
Ka4eCTBO AMATHOCTUKH CEPAEIHO-COCYAHCTHIX 3a00AeBaHHI (Cca).

KaroueBbre caoBa: odnoxanarvras IKI; ducmanyuonnas arexkmpokapouozpadus; ducmanyuonnuisi daumervtoiii IKI
Mmonumopunz; cundpomarvras IKI' duaznocmuxa; cepdeuro-cocyducmote 3a60Ae8aHUSs; CeAbCKUE AeeOHO-NPOPUAGKMUYe-
ckue yupesncdenus
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Nelli A. Vishnyakova', Elena A. Irkhina', Larisa V. Postnikova®
Telemetric electrocardiographic diagnostics of myocardial pathology in persons of working age

'Mytishchi City Clinical Hospital”, Kominterna St. 24, Mytishchi, Moscow region, Russia, 141009
*Izmerov Research Institute of Occupational Health, 31, Budennogo Ave., Moscow, 105275

Remote electrocardiographic techniques were used in outpatient departments of the city clinical hospital (CCH) and the
Central district hospital (CDH).

The CDH performed 18,654 electrocardiographic studies (ECS). The automatic conclusion of devices was corrected by
specialists of functional diagnostics (FD). In complex cases, an in — depth analysis was performed- an electrocardiogram of
12 leads (ECD -12) — using vectorcardiography (VCD). Pathological ECD syndromes were detected in 5038 individuals
(27%). Among the obtained number of ECSs with abnormalities, the most frequently detected were: right leg block ( RLB) —
1029 (20.4%), left ventricular hypertrophy (LVH) — 981 (19.4%), left leg block — 661 (13%), myocardial scarring — 442
(8.7%), extrasystole — 377 (7.4%), atrial fibrillation-310 (6%). The method of VCD was able to clarify 39% of cases of
LVH, 40% of cases of focal scarring of the myocardium, and 92% of matches for atrial fibrillation (AF). The use of VCD
supplemented the diagnostic capabilities of the remote ECD-12.

According to the results of AF screening by remote single-channel ECD, 69 cases with AF (3.2%) of the total number of
examined patients (2,146 people) were detected in the CCH. When analyzing the history, it was clarified that 24 (34.7%)
patients had AF for the first time, and 4S5 (65.3%) individuals had a history of AF.
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Remote long-term Holter ECD monitoring system (LTHECD) 27 studies were performed in 20 individuals. Complex,
combined heart rhythm disorders were detected in 85%, and ST-T depression was detected in three cases (15%).
Using new electrocardiographic techniques in addition to single-channel ECD, ECD-12 improves the quality of diagnostics

of cardiovascular diseases (CVD).
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AxryaabnocTb. B Poccuiickoit ®epepanuu (PO) saboae-
BaeMOCTb U CMEPTHOCTD OT CEPAEYHO — COCYAHCTBIX 3ab0Ae-
Banmit (CC3) ocrarorcs Ha BhicokoM yposHe [ 1]. B 6oabmun-
CTBe CAydYaeB BHICOKOKBAAMQHUIIIPOBAHHbIE pabodre — 3TO
AIOAM CPEAHETO 1 [IOXXUAOTO BO3PACTA, KOTOPbIE IIOABEPKEHbI
Pa3BUTHIO TSDKEABIX CEPAEYHO-COCYAUCTBIX 3200A€BAHMUI, TIPH-
BOASIIIHX K CHIDKEHHIO TPYAOCIIOCOOHOCTH M MHBAAUAU3ALHH.
Takum 00pa3oM, 60AE3HH CEPAEYHO-COCYAHCTON CHCTEMBI
HMeIOT 0OABIIOE COLMAAbHOE 3HAYeHHe. JKCIePTH3a Ipo-
$ecCHOHAABHOI PUTOAHOCTH U TPYAOBOE YCTPOFCTBO 3THX
MAIJHeHTOB — CAOXHAs 3apada. B mpakTHKe yacTo BCTpeva-
FOTCSI OLIMOKH, CBS3AHHBIE C HEAOOLIEHKOM HAH IT€pPeOLIeHKOM
TPYAOBBIX BO3MOXXHOCTEH AQHHBIX Pa0OTHUKOB. DTO 06yCAOB-
AVIBaeT HeOOXOAUMOCTb BHEAPEHHUS B KAMHIYECKYIO IIPAKTHKY
COBpeMeHHBIX 3 PEeKTUBHBIX METOAOB PaHHEH AMarHOCTUKH
CC3. AocTmxeHus IIOCTABACHHBIX IleAeH BOZMOXHO ITyTeM
CO3AQHHS KOMIIAEKCHOM CHCTeMbI POPUAAKTHKU PaKTOPOB
pucka (OP), HanpaBAeHHO# Ha PAaHHIOI AMATHOCTHKY Cep-
AGUHO-COCYAHCTHIX 3a6oaesanmii (CC3), ¢ UCIOAb3OBaHHEM
Ha AOTOCIIUTAABHOM 3Talle IePEAOBBIX TEXHOAOIMI U 06pa3o-
BATEABHBIX IIPOTPAMM.

AHUCTaHIMOHHbIE TEXHOAOTMH PeTHCTpPALUK 3aIHCeH U
nepeaaun aaexrpoxapauorpammsl (JKT') ¢ ycrexom ucnoan-
3yroTcs npu o6caepoBanun Haceaenus [2-6]. Teaemepunuma
II03BOASIET TIPH AePUITHTEe KBAAUPUIIMPOBAHHBIX Bpaqe6me
KaApOB Ha MecTaxX BbLABAATD pasanynyto CCII, B T. 4. ocTpbrit
xopouapubiit cunapom (OKC), dubpuassiuio npeacepauit
(®IT), runeprpoduio aeoro xeayaouxa (TAXK) u umyro ma-
Torormio [6-9].

HoBble AMCTaHIIMOHHBIE METOABI IAEKTPOKAPAHOTpaduH,
Takue Kak opHokaHaabHas JKI, cunTesuposannas u3 OKI-
12 BeKTOpPKApAMOTPAMMA, AUTIOABHASI SAEKTPOKAPAHOTOIIO-
rpaMMa, AUCTAHIIMOHHOE AAUTEABHOE XOATePOBCKOE MOHH-
TOPUPOBAHHUE TTO3BOASIIOT YBEAMYUBATh HHPOPMATUBHOCTD
meropaa DKI' [8,10-12]. Becbma mepcrieKTHBHBIM SBASETCS
MTOAXOA KOMITAEKCHOTO MCIIOAb30BAHUS AAHHBIX METOAOB AAS
panneit auarsoctuku CC3, mpu KOTOPOM BO3pacTaeT BeposT-
HOCTb BbLsABAeHHS TpeaukTopos passurus CCII, B 1. 4. 6e3
KAMHMYECKU BBIPAXKEHHBIX IPOABACHUN CEPACYHOM IMATOAO-
THY Y HAIHeHTa.

ITeAs HccaepOBaHHS — Pa3paboTaTh AATOPUTM JAEKTPO-
KapAUOTPaQUIeCKOlt AMATHOCTUKH IPH KOMITAEKCHOM HCITOAD-
30BaHUM METOAOB AMCTAHIIMOHHOM MepeAaur U IJeHTPaAU30-
BAHHOTO aHAAM3a KOPOTKUX M AAUTeAbHBIX 3amuceit OKI' aas
OLIeHKH pacnpocTpaHeHHOCTH pasanynbix DKI' curppomos
[pHU 06CAEAOBAHIHU HAaCEAEHNS, B TOM YHCAE PAOOTHUKOB BpeA-
HBIX U ONIACHBIX IIPOU3BOACTSB.

Marepuraasl H MeTOABL. B amMbyaaTopHbIx Aede6HO-IIPO-
$HAAKTHYECKUX YUPEXKACHUAX (AHY) TOPOACKON KAUHMYE-
cxoit 6oapuuisl (I'KB) MockoBckoit ob6aactu (3 moAmkan-
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HuKky, 3 ambyaaropuu, 6 GAII) ¢ anpeas 2019 r. HacTpoeHa
PeruCTpaIus U AUCTAHI[HOHHAS IIepeAdda IO CeTH UHTepHeT
opsoxanaabHOM OKI' CardioQVARK, a Taxke perucrpanus u
nepepada AAMHHBIX 3anuceit IKI' MeTOAOM AAUTEABHOTO AMC-
TaHIMOHHOTO XOATEPOBCKOTO MoHuTOpHpoBanus (AXMIKT)
¢upmer AMC «IlepepoBbie TEXHOAOTHI>.

B CTPYKTYPHBIX ITOAPA3ACACHUAX LIEHTPAABHOH PalioOH-
Hoit 6oaprunp (LIPB) Bororpasckoit o6aactu (cranuonape,
yuacTkoBoit 6oabuue (YB), noAnKAMHUKe, deAbAIIEpCKO-aKy-
mepckom mynkre (DAIT)) 6biaa opranusosana pabora Auc-
TAHLMOHHOMN PETUCTPALMU U OTIPaBKH (MO CeTH UHTEPHeT)
IKTI-12 ¢ BO3MOXHOCTbIO AOTIOAHUTEABHOTO aHAAW3A 3aIUCEN
IKT' 2AeKTPOBEKTOPKAPAUOTPAPHIECKEMU METOAAMH.

VccaepoBaHUS ManeHTaM IPOBOAMAKCH 110 0OpaljaeMo-
CTH, a TAKKe B PaMKaX IPOBEACHHUS AHCIIAHCEPU3AIUU OIIpe-
AEACHHBIX TPYIII B3POCAOTO HaCeAeHMs, IPOPHAAKTUIECKUX
MEAHIIMHCKUX OCMOTPAX, HEOTAOXKHBIX COCTOSHUSIX, AHHAMH-
4eCKOM HaOAIOACHU.

CpeaHHit MeAMITMHCKHI TIepcoHaA ($peAbAIIepbl, MEAHIUH-
CKHe CecTpbl) OCYIECTBASIAU PETMCTPALMIO U TIepeAady AUC-
taaguorHoM JKI' u3 AITY, HaxoAAIMXCA TepPUTOPHAABHO
yAQAEHHBIMU Ha paccTosinue 6oaee 20-25 xuaomerpos. KT
[ePeAaBAAUCH B KAOHUHETHl PYHKIIMOHAABHON AMArHOCTHKH
(@A), tae ceprudpuumposannbie no npodusro «DyHKIHO-
HAABHAS AMATHOCTHMKA>» CIEIMAAUCTBI OCYIEeCTBASAHN Bpa-
4eOHbII aHAAU3 U KOHTPOAb aBTOMATHYECKOTO 3aKAKOYe-
Hus npubopos. Peavpmepy/mepununckoit cecrpe Ha QATI
aBroMaruyeckas uHTepnperanua JKI' nosBoasaa cBoespe-
MEeHHO PAaCcIIO3HATh Pa3AMYHbIE OCTPbIE MATOAOTHYECKHE CO-
CTOSIHUS HE[IOCPEACTBEHHO B IpoLjecce 00CAeAOBaHMS MaLH-
enra. C IleAbI0 9KCIIEPTHOM OLIEHKH U yTAyOA€HHOTO aHAAM3a
(aAeKTpOBeKTOpKapAMOTpadUIECKUMU METOAAMHI AMATHO-
CTHKH) B CAOXHDBIX AMATHOCTHYECKHX CAydasx sarmucu JKI
ormpasasiauch B aaboparoputo DKI' ®TBY HanumonaabHsrit
MUI] xapauosorur M3 PO r. Mockssl. B o6parHoM mopsia-
Ke Pe3yAbTaThI epeAaBaAnch B kabuner QA nmoankaunuk, YB,
ambyaaropuit, OAITos.

OHHAHCOBDIX 3aTPaT Ha AOIIOAHHTEAbHOE O0ydeHue CITeriu-
AAVICTOB AASL Pa0OTHI Ha BhIIIENIEPEYUCACHHOM 000PYAOBaHNH
He IIOTPeb0BaAOCD.

Texnndyeckoe ocHameHne. OAHOKaHAABHBIN 9AEKTPO-
xapauorpad CardioQVARK. C moMompio $poTOmAeTH3MO-
rpaduyeckux KOHTAKTHBIX AATYMKOB OT IIAAbIIeB NPABOH U
aesoit pyk (I oTBepeHHE) OAHOKAHAABHOTO SAEKTPOKAPAHO-
rpada IpOBOAMAACD 3-MUHYTHAS PETUCTPALHS AEKTPOKAPAU-
orpamm. ITporpammuoe o6ecreserue npubopa CardioQVARK
OCYIIeCTBASIET pacyeT BapHabeAbHOCTH CEPACYHOTO PUTMA,
speMenHbIx mapamerpos RR, P, PR, QRS, QT, QTc; pacmos-
naer HPC; 3anuch AHeBHHKa apTepuasbHOTO AaBAeHus (AA)
U YPOBHS TAIOKO3bI B KPOBHU; PETUCTPHPYeT $POTOMAETH3MO-
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rpaduyeckuit curtaa (OI1T'). B npoduab manuenTa BHOCUTCS
uHOpMaIMa 0 GaKTOpax prcKa M aHAMHe3e.

Cucrema pAncranpunoHHoi nepeaaun JKI (AJKT).
B moauxaunyke u cranuosape 1[PB 6biAn HACTpOEHSHI LjeH-
TPAAM30BAHHbIE CHCTEMBI IIPHeMa, APXHBUPOBAHUS U AHAAU-
3a OKI-12 (LICAD), c BOSMOXHOCTDIO IPHEMA M OTIIPABKU
pesyabraroB aHaausa KT, a Taoxe perucrparueit OKI' B kxa-
ounere ®A. Ha ceabckux moppaspeseHmsix Ha 6ase HeTOyKa
6b1AM ycTaHOBAEHBI MO6HAbHBIE peructparopst (MP). Llug-
POBO KOMITAKTHbI KAPAHOYCHANTEeAD, COCTaBHast yacTb MP u
ITCAD3, ¢pyHKIMSI KOTOPOTO 3aKAI0YACTCA B IIepepade OIudpo-
BanHOro curHasa JKI' KOMIIbIOTEPHOMY MOAYAIO II0 HHTEpHET
nposoaHoit (mopr USB) /6ecniposoaroit (Bluetooth) cssu.

B nporpammBOM IpoAyKTe 3aA0KeH AATOPUTM CHHT@3HPO-
Banus u3 OKI-12 Tpex oproronaspsbix orseaeHuit OKI' ¢
TOCACAYIOIIMM IOCTPOeHUeM BeKTopKaparorpammsl (BKI')
M AMTIOABHOH aAekTpokapanoTonorpammbt (ASKAPTO)
[9,13].

AAHTeAbHOE AHCTAaHIIHOHHOE XOATEPOBCKOE MOHHTO-
pupoBanue. VICoAb30BaAOCh ABA KOMIIAEKTA 000PYAOBAHIM
B BUAE CIIeI[HAAU3HPOBAHHDBIX ACTKMX KOMIIAKTHBIX HOCHMBIX
MoruTopoB MOKI-HC-02M AASL XOATEPOBCKOrO MOHHUTOPH-
posarus IKI' — cucrema «Xoarep AMC> ¢ mporpaMMHbIM
obecIiedeHHEeM AAS AAMTEABHOTO AMCTAHITHOHHOTO MOHMTO-
puposanust IKI uepes cerp unrepHera. OHE ObecmeunBasy
perucrparuio IKI' B Tpex HAM ABYX OTBEACHHUSIX M MOTAH IIPO-
BOAUTH MHOTOCYTO4HYI0 peructpanuio IKI' (a0 8 cyrox 6es
nopsapsiaxu). [TAaHIIeT IPUMEHSACS AAS BOSMOYKHOCTH apXH-
BUPOBAHM U IIePEAATH IIOAYIEHHBIX AAHHBIX IT0 CeTH HHTEPHET
B Kabuner Bpada QA.

Auncraanuonnas IKI-12 c AoonmoAHATEAbHHIMH METOAQ-
mu BKT 1 ADKAPTO. 3a Becb neprop, pabors Ha 6ase LIPB
IIp¥ 06CACAOBAHHY HACEACHIS AUCTAHIIHOHHO cicTeMoit Easy
EGG svinosneno 18564 IKI uccaepoBanumii. ABToMaTuueCcKu
noAyueHHsle pesyabrarsl sanuceit OKI' obpaborars! ¢ momo-
IIbIO CTATUCTUYECKOM MPOTrPaMMBI, KOTOPAs O3BOAHAA ITOAY-
9UTb AAHHbIE O KOAMYecTBe BbiBAeHHbIX DKI' — cuHApOMOB.
B 13 526 cayuasx (73%) sapuxcuposana KT B mpeaeaax ao-
nycTumoit HopMs! (y sxeHIUH 8776-65% cAydaeB, y My KIuH
4750-35%).

OT 06mero KOAMYeCTBA HCCACAOBAHMI IIATOAOTHYECKHE
orkaoHenus Ha DKI' auarsocruposaancs y 5038 aur (27%).
Hanboaee yacTo BeTpeyaromuecs: CHHAPOMbI: GAOKaAQ IIPABON
noxku (BITH) — 1029 (20,4%), TAXK — 981 (19,4%), 6a0-
Kxapa aesoit Hoxku (BAH) — 661 (13%), py61ioBbie usMeHe-
HUsS MUOKapAa — 442 (8,7 %), axcrpacucroans (Jx) — 377
(7,4 %) , ubpraasiius npeacepauit — 310 (6%) OT IIOAYYeH-
HOTO YMCAQA ITATOAOTHYECKHX CHHAPOMOB.

3atem pomoanuTeAbHbIMU MeTopamu BKT u AODKAPTO
BBIOOPOUYHO mpoBepeH BpauebHbiit anaans OKI' manuenTos,
B T. 4. CEABCKMX JKHTeACH IO CACAYIONHM JAKTPOKAPAHOTpa-
duyecknM M3MEHEHHMSIM: 0YaroBO-pyOIjOBbIe OPAXKEHHS MH-
okapaa, 'AXK u QIT.

Ipoanaausuposano 127 cAyyaeB aBTOMATUYECKHX 3aKAIO-
gennit OKI' ¢ 04aroBo-pydIj0BbIMU H3MEHEHHSIMI MUOKAPAA.
ITo anamue3y y 22 maiieHToB ObIA paHee [epeHEeCeHHBIH HH-
dapkr muokapaa (VIM), y 105 opo3peHus BOSHHKAU BIepBbIe.
BexTOpHBIM aHAAM30M TIOATBEpPXAEHO 47 CAydaeB IIOCTHH-
apxTHOrO KapArOCckAepo3a, 10 13 HuX BriepBble BHIABACHHbIE
CAyYaH HeM3BECTHOH AABHOCTH. BoAee IpucTaAbHOTO BHUMa-
HHs Tpe6oBaAK 8 MAIIHEHTOB, Y KOTOPBIX HIIEMUYECKIe H3Me-
HeHHUsI MHOKAapAA OBIAH BbIIBACHBI BIlepBbie. B aHaMHese 9THX
OOABHBIX OTCYTCTBOBAAH YKA3aHMS Ha paHee IepeHeCeHHbI
HIM. Bo BpeMs 0cMOTpa MAIlMeHThI )KAAOBAAKCH HA OABIIKY
1 60AD B 00AACTH CepALIa, KOTOpAs ObIAA pacljeHeHa KaK CTe-
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HOKapAuA. IIpuMep aAeKTPOKapAMOAOTMYECKUX 3aKAIOYEHHUI
rmareHTa 62 AeT: aBTOMATH3HPOBAHHOE 3aKAIOUEHHe IPHOOpa
no OKI-12 — cunycopas raxuxapaus, YCC 103 ya. B MUHYTY.
OuaroBo-py610Boe opaskeHHe MUOKAPAA [IepeAHe-IIeperopo-
Aounoit aoxkaausaruu. BKI' u ADKAPTO: ouyaroso-py6uoBoe
HopaXkeHHe IepepHe-IIeperopoAOYHoit Aokaausanuu. Ha axo-
KapAHOTpadHi THIIOKKHE3 IIepeAHe-IIePeTOPOAOIHON 00AaCTH
MHOKapAa. Bce ManueHTH! MOAYYHAN AedeHHe B IIEPBHYHOM
COCYAUCTOM OTAGACHHHU Kappuoaoruyeckoro npoduas I'bY3
Ypromurckas LIPB, rae mpoBopuacs TpoMO0AU3HC 1 IIOAOOP
MEAMKAMEHTO3HO! Tepanmuu. B HacTosmee BpeMs maIjieHThI
HAXOAATCS Ha AUCTIAHCEPHOM yYeTe KapAHOAOTOB, YYaCTKOBBIX
Bpayeil-TepareBToB, Bpadeil o6meit npaxruxu (BOIL).

I'mnepTpodust AeBOTO >KEAyAOUKA YTOYHAAACH HA CAyYaH-
ot Boibopxe KT u3 6assr 180 marueHTOB, M3 KOTOPBIX ¥ 63
geroBek O oaTBepxAeHbl DK mpusnaku I'AOK (35%),
npuieM B 32 CAyYasx BIIEDBbIE.

Hapymenus purma cepalia o THIly QHOPHAASLIME IpeA-
cepamit (OI1) BcTpedannch B 6% cAydaes, SKCTPACHCTOAUS
7,4%. Y xureseit ceabckort mecTHocTH ®IT pmaraocrupo-
Baaach B 1,7% cayuaes. IIpu aHaAm3e 48 MEAMITMHCKHX KapT
60abubIx ¢ OIT, ycranoBaeHo, uto B anamuese OIT ormevasacs
y 79,1% nanuenTos, a B $% CAy4aeB yCTaHOBAEHA BIIepBbIE.

Ipu comocTaBAeHNY aBTOMATHYECKHX M BpadeOHbIX 3a-
xarouennit JKI' npu aHaAM3e AOTIOAHUTEABHBIMH METOAAMM
no cuappomy I'AJK moayueno 39% caydaeB coBmaseHui, o
04aroBo-pydL0BOMY HOpaXkeHMI0 MUOKapAa 40% caydaes u
92% coBIapeHuUi [0 GHOPUAASLIMY IIPEACEPAUIL

CaepoBareabHo, aBToMaTndeckuit anasn3 JKI' npubopom
BO3MOXXHO HCIIOAB30BaTh B KauecTBe ckpununra CC3, mpu xo-
TOPOM rAQBHOE He IIPOITYCTHTD NATOAOTHUI0 MHOKAPAQ U YCTa-
HOBHUTbD IPYIITY PUCKA AMII, B KOTOPOH B AAAbHEHIIEM AOAKEH
OBITH IIPOBEAEH YTAYOACHHBIN aHAAU3 KAMHHYECKUX AQHHBIX
HAIJMeHTOB M AOTIOAHUTeAbHbIN aHaAu3 JKI' ¢ reabio yroune-
HUS IIATOAOTHYECKOTO Mpoliecca. APUTMHUM BBIABASIOTCS OAU-
HAaKOBO TOYHO KaK aBTOMATOM, TaK U BPauoM.

Oanoxanaapnas IKT. B noppasaesennax I'KB oano-
kaHaapHOH OKI' ¢ AMCTaHITMOHHOM Iepepadell OpraHU30BaH
cKpuHHHT ¢ Heabio BoisiBAeHHss HPC mo tumy OIT. O6cae-
AoBaHsl 2146 geroBexk. ITo pesyapraTaMm paboTbl BbIIBAEHO
69 cayuaes ¢ OIT (3,2%). ITpu aHaause aHaMHe3a B IePBUY-
HOM MEAULIMHCKON AOKYMEHTAIIMH NALHeHTOB YTOYHEHO, 4TO
y 24 (34,7%) aun QI AnarHoCTHpOBaHa BIlepBble, a y 45
(65,3%) gesoBek PIT yxxe umeercs B anamuese. Ilpu orenxe
II0 mKaAe $paKTOPOB PHCKA TPOMOOIMOOAUIECKUX OCAOXKHE-
Huit CHA2DS2VASc ycranoBAeHO, uTO 12 (17,3%) uerosex
MMeAM IpOMesXyTouHbIi puck passurus OHMK, 57 (82,6%)
4eAOBeK IPEBBIIAAU TI0 KOAHYECTBY GAAAOB IOKA3aTeAb 2 U
6oaee HAAAOB, YTO CBUAETEABCTBYET O BHICOKOM PHCKe HApy-
LIEHKS MO3TOBOTO KPOBOOOPpAlIeHHs i 00s3aTeABHOM Ha3Ha-
YeHHM aHTHKOATYASHTHBIX IIPErapaToB.

Awunjam c panee puarsocruposanHoi QIT nposepeHo exce-
FOAHOe AMCIaHCepHOe obcaepoBaHue ¢ KoHTpoaeM DKI-12,
KOHCYABTAIIUSL KAPAMOAOTA C KOppeKIjHed MeAMKaMeHTO3HOM
TepaIuy Ipu Heo6x0AMMOCTH. ITariieHT I ¢ BliepBbIe YCTaHOB-
AerHo# OIT 6bIAM HarlpaBA€HbBI Ha KOHCYABTALIHIO K KAPAHOAO-
I'y C LleAbI0 AaAbHeilmero o6caepoBanus (B T. 4. IpoBeAeHHUe
XM), yTOUHeHHS AHATHO32 U HA3HAYEHUS MEAMKAMEeHTO3HO
Tepanuu, Au60, B 3aBUCUMOCTH OT TSDKECTH COCTOSIHHS, FO-
CIIMTAAM3HPOBAHBI AASl ACUEHHSA B CTAIJHOHAPHBIX YCAOBHAX.

AHNCTAaHIIHOHHOE XOATEpPOBCKOe MOHHTOPHPOBaHHE
I9KI. MeToAOM AMCTAHITMOHHOTIO XOATEPOBCKOTO MOHHTOPH-
posanus DKI' o6caepoBansr 20 YeA0BeK, U3 HUX 16 sKeHIHH
(cpeanuit Bospact 63 roaa) u 4 Mysaunb! (CpeAHHIl BO3pacT
44,7 roAa). IIposepeno 27 uccaepoBanuil. Moruropuposanue
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ITpakTryeckoMy 3ApaBOOXPaHEHHIO

OKI' B Teuenne 2—S5 CyTOK BLIIOAHEHO Y YeTBIPeX YeAOBeK, ¥
IIEeCTHAALIATH AHUI] 3AperUCTPUPOBAHbI CYTOYHbBIE HCCACAOBA-
Hus (4TO CBA3AHO C HEKEAAHUEM MALMEHTOB IPOBOAUTD AAU-
TeAbHOE MOHUTOPHPOBAHHE).

Io pesyabratam pa6otst y 17 geaosek (85%) BblsiBACHO
CAOXHOE, COYeTAaHHOe HapyIIeHHe PUTMA U IPOBOAUMOCTH
CepAlIa: KEAYAOUKOBas, IPeACepPAHAS IKCTPacUCTOAHS, A-V
GAOKAABL, TIEPUOABL OU- U TPUTEMUHKH, AAAOPUTMHH, ITAPOK-
CHU3MaAbHAS TAXUKAPAKSA C IEPEXOAOM B TpeIleTaHHe IIpeAcep-
amit ¢ YCC 150-170 yp./muH.

B 10% (ABa CAY‘IaSI) oTMedarach Aempeccus cermenta ST-T
A0 1,5 MM Ha $poHe TaXHKAPAUM M HAPYIIEHHI PUTMA CEPALIA.
B epnncTBenHOM cayyae (5%) HapymeHUil pUTMA He 3aper-
CTPUPOBAHO, AMATHOCTUPOBAH CHHAPOM PaHHeH PeIoAsSpH3a-
IIMH )KEAYAOUKOB.

IMarmenTs! ¢ pesyapTaramu AXMOKT u pApyrux mapaxau-
HUYeCKUX UCCAEAOBAHUI OBIAM HALPABAEHBI K KAPAHOAOTY
I'KB.

O6cyxaenne. PaHHee BbIIBACHHE ITATOAOTHH MHOKapA
C IpUMeHeHHeM CKPUHHMHTOBBIX dAeKTPOKapauorpaduye-
CKUX METOAOB SABASICTCS OAHUM M3 Ba>KHBIX HAIIPABACHMI
npo¢urakTuxun CC3. BaxHO pacmo3HaTh HATOAOIHIO HA
AOKAMHHMYECKOH crapuu npouecca [14]. Cunppomst KT
BO3MOKHO PacCMaTPUBATh KaK MPeABECTHUKHU 3HAYMMBIX Ia-
TOAOTHYECKHX U3MeHeHui ceppra. Hanpumep, acTh marm-
eHTOB, CTPAARIOIIUX IUIepTOHHYecKoit 6oaesupio (I'B) Ha
PaHHUX CTaAUSX pasBUTHUs 3a60AeBanus Ha DKI'-12 moryT
He UMeTb SBHBIX Ipu3HakoB nposiBaeHus I'AJK. Ha 6oaee
mo3AHMX artanax 3aboaesanus IAXK sBasercst Hebaaronpu-
STHBIM IPH3HAKOM HMCX0AA 3ab60aeBanus. [loaToMy Aydmre
AMarHOCTHPOBATh OOA€3HD Ha PAHHUX CTAAMSX <3AEKTPOPH-
3HOAOTHYECKOTO PEMOAEAUPOBAHHSA MUOKapAa» [15]. 3ammcs
OKT moxeT 65ITh MAAOMHPOPMATHBHON U IIPH HIIEMUYECKON
6onesnu cepaua (MBC). Ilpu xponudeckoit uHekuuu, Heit-
POTeHHBIX, FOPMOHAABHBIX  METAOOANYECKUX AUCHYHKIFHSIX
MHOKapA2 He HCKAIOUEHO MOSIBACHIE OTPULIATEABHOTO 3y01ia
T. OKT mocae 60A€BOro IpUCTYIIa B IPEACAAX HOPMBI MOXKET
6bITh IpUMepHO ¥ 20% GOABHBIX C AOKA3aHHBIM [O3XKEe HH-
$apxroM MHOKapaa [16,17]. B AaHHBIX CAyYasiX HEOOXOAUMO
koHTpoArpoBarh AnHaMuKy JKI' 1 yTouHATD ee MeTOAAMHU
BKT u ADKAPTO, Tax kak BeKTOPHBIN aHAAM3 TI03BOASET C
9yBCTBUTEABHOCTDIO 98,5% 1 cnenupumanocToio 95,2% BhI-
SIBASTb U YTOYHSTb TAYOHHY ¥ OGIIMPHOCTD IIOBPEXAEHUS
muokapaa [6,18,19].

KommaexcHBIM, 9TaITHBIM MPUMEHEHNEeM HOBBIX AMCTaH-
ITMOHHBIX METOAUK IAEKTPOKAPAUOTPAPUIECKON AMATHOCTH-
Ku1 Bo3MOXHO BbLaBAATh CCII, B T. 4. Ipy AMCIIaHCepH3aIyy,
IpOPHAAKTHIECKIX OCMOTPAX HACEACHHS U IEePUOAMIECKHUX
MEAHMLIMHCKUX OCMOTPAX AHI, pabOTAIOIUX BO BPEAHBIX U
OITACHBIX YCAOBHAX TPYAQ.

B AaHHOM paboTe AMCTAHIMOHHBIM ABTOMATHYECKUM 3a-
karoueHneM 3anucert OKI-12 yaaAoch YCTaHOBHUTD IATOAOTH-
veckue otkaonenus Ha DKI' y S038 auxy (27%), 4to ykassiBaeT
Ha pacrpoctpadeHHOCTh OKI' — cuHAPOMOB cpepr Haceae-
HUSL X BOSMOXKHYIO CKpBITYI0 ImatoAoruio. Hanboabmee wrcao
3aperiCTPUPOBAHHBIX CHHAPOMOB: 0AOKaAQ IPAaBON HOXKH
(BITH) — 1029 (20,4%), TAJK — 981 (19,4%), 6s0Kasa
aesoit Hoxku (BAH) — 661(13%), py6rioBble H3MeHeHUs
Muokapaa — 442 (8,7%), saxcrpacucroaus (Jx) — 377 (7,4
%), pubpuarsus mpeacepanit — 310 (6%) or moayyennoro
gucaa OKT ¢ otkaoneHmamu. Vcrioab3ys Ha caepyromeM 9Ta-
Ile AMarHOCTHKHY yrayOaeHHbit anaan3 JKI' merosamu BKT u
ASKAPTO, noarsepxaeHsl 3akatodenus mo cuaapomy IAOK,
04YaroBo-py0OL0BbIM U3MEHEHUSIM MUOKAPAQ, HAPYILIEHHUIO PUT-
Ma cepAlia 10 THIy QuOpHAAInuU mpeacepauil. Kcmoasso-
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OanoxanaabHasg KT Awucrannonnas JKI'

Y
Y CI/IHTESHPOBQHHQSI BEK-

TpoKapauorpamma u A9-
Aucrannmonroe XM OKTI' KAPTO aAf yTOUHeHHS

OKI-cunpapoma

\ 4 \ 4 \ 4 Y

Ob1eKAMHIYECKOE 06CAEAOBAHUE, KOHCYABTALIMH CIIELUAAKCTOB

PrcyHOK. AATOPHTM KOMIIAEKCHOTO 3TAIHOTO NPHMEHEHHS
AHMCTaHIHOHHBIX IAEKTPOKAPAHOIPaPHIECKHAX METOAOB
Figure. Algorithm for complex, step-by-step application of remote
electrocardiographic methods

BaHHe cuHTe3uposaHHOH BKI' AOMOAHHAO AMarHOCTHYeCKHe
BO3MOXXHOCTH AMcTaHIoHHOM DKI-12.

Cobaropast cTaHAapThI 06CAEAOBaHHS, HEOOXOAUMO IIPO-
BeAeHMe TaIfeHTaM, IpexAe Bcero, axokapauorpapuu. Ho
METOAVKA YABTPA3BYKOBOIO OOCAEAOBAHHMS MUOKAPAQA H3-32 AO-
porocrosiiero 060pyAOBaHus, KAAPOBOTO AePHIUTA CIIeLHa-
AVICTOB, HU3KOTO IIPOLIEHTA OCHAIIEHHOCTH YABTPa3BYKOBBIMH
YCTaHOBKAMH MeHee AOCTYIIHA AASI IIMPOKHX MACC HACEACHHS],
0COOEHHO AASL JKUTEAEH CEABCKUX TEPPUTOPHUIL.

Haunb6oAbmnit IpoLjeHT COBIAAEHUS ABTOMATHIECKOTO U
BpadeOHOro 3aKAroueHus ycraHoBaeHo mpu OIT— 92%. B 5%
AHMarHos rpO3HOTO HApYIIEHUs PUTMA YCTAaHOBAEH BIIEpBbIe.

He menee appexrunen no panapim ckpruauara OIT ¢ mo-
MoIbI0 IpuMeHeHHs opHOKaHaAbHOM JKI. ¥V 06caepoBan-
Hbix 2146 yeroBek ycTaHOBAeHO 69 cayuaes ¢ OIT (3,2%).
U3 uux y 24 (34,7%) auny ®I1 AnarHocTHpoBaHa BIepBble,
ay 45 (65,3%) ueaosex ®II yxe umeaaco B anamuese. [Ipu
OLleHKe II0 IKaAe GpaKTOPOB PHUCKa TPOMOOIMOOAHIECKUX
ocaoxaennit CHA2DS2VASc ycrarosaeno, uto 12 (17,3%)
deAOBeK MMeAr 1 0aAA 1Mo mKaAe pucka TpoMO0aMbOAH-
veckux ocaoxHenud, 57 (82,6%) yeaoBex IIpEeBBIIAAN TI0
KOAMYECTBY 6aAAOB [TOKa3aTeAb 2 U 6oaee 6AAAOB, YTO CBU-
AETEAbCTBYET O BBICOKOM PHCKe HAapYIIeHUs MO3rOBOTO
KpoBoOOpameHus: 1 00s3aTeAbHOM Ha3Ha4eHHH aHTUKOA-
TYASIHTHBIX IIpeTIapaToB.

Ha caeayromenm aTare AMarHOCTUYECKOTO IAEKTPOKAPAH-
orpadpuuecKoro MOUCKA AAHHBIM MAIJHEHTAM B CAYYasX TTOAO-
sperust Ha HPC, IBC, oco6eHHO mpu HEBO3MOXHOCTH BbI-
[IOAHEHHS HATPY304HBIX IPO6 M3-32 HAAUYHS COITYTCTBYIOIINX
3a00A€BaHMUIA, TI0KA3aHO POBEAEHHE CYTOYHOTO MOHUTOPUPO-
BaHuA OKI' ¢ BO3MOXHOCTBIO AMCTAHI[OHHOM IepPeAAdr AAM-
TEABHOTO HCCAeAOBaHHs (HECKOABKO CYTOK). B panHOI paboTe
y 17 yeaoBex (85%) BbisIBAEHO COUETAHHOE HAPYIIEHHE PUTMA
¥ TIPOBOAMMOCTH cepAlia, Y 10% (ABa cAy4as) oTMevasach Ae-
npeccus cermenta ST-T po 1,5 mm.

CaepOBaTeAbHO, IPUMEHSISl HOBbIE 9AEKTPOKAPAHOTrpadH-
JeCKIe METOAMKH KaK AOTIOAHEHHE U YTOYHeHHe OAHOKAHAAD-
uo#t KT, IKT-12, nosimaercs kayectBo pAuarHoctuixku CC3
¥ AAAbHEHIeN TaKTUKU BEACHUS U AeUeHHS MMaITueHTa.

AATOPHTM KOMITAEKCHOT'O TAIIHOTO MPHMEHEHHUS AUCTaH-
IIMOHHBIX 9AEKTPOKAPAHOTPAPHIECKUX METOAOB IPEACTABACH
Ha PUCYHKe.

3akarouenne. ITo pesyrvmamam dantozo uccredosanus ouc-
MaHyUuoHHble Irekmpokapouozpaduqeckue memodvl 603MONHO
ucnoab3osamo Ha nepudepudeckux nodpasdesenusx AITY (cean-
ckoti omdarennoii mecmuocmu), va OAIlax, VB, ambyramo-
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pusix, ede npuem Hacerenus npogodumcs gesvduepom, BOIT/
mepanesmom. Kpome mozo, dannviii memod npumenum npu ne-
puoduteckom MeOUYUHCKOM 0CMOMpe pabomHuKos spedHbix u
ONACHbIX NPOU300CMe. Asmomamu4eckoe 3akAoueniue npubo-
P08 & Kpamkue spemeHHble CPOKU CHOCOOCIMBYEM BbLIBAEHUIO
CC3 u no3soAsiem c60e6pemeHHO U YeAeHANPABAEHHO 0KA3AIMNb
nayuenmy nepeyr meduyuHckyo nomousy. Aucmanyuonmoe
s3aumodesicmeue obecne4usaem KOHCYALIMAMUBHYI0 NOMOUb HA
PACCHOSHUL CO CREYUAAUCAMY PATIOHHO20 YeHmMpd, a 8pa1am
OA — c akcnepmnoii epynnoii sabopamopuu IKI' Qedepary-
HO20 YeHmpa.

Asyxyposnesas duaznocmuka arexmpoxapouozpaduuecku-
MU QUCAHYUOHHBIMU MEMOOUKAMY UMEEM th IKOHOMUHECKYIO
COCMABASIOWYI0: IMO 3AMPAMbL HA MONAUBO, AMOPMUIAYUID
canumaprozo mpancnopma AITY (docmaska uccaedosanuil),
0byuenue u codeprcanue wmamuoti edunuyv spaua OA 6 ceav-
ckux AITY. Cuucatomes sampamot npu nposedenuu ducnancepu-
3ayuu u Opyaux nPoPUAGKMUHMECKUX 0CMOMPOB HACEAEHUS NpU
aexmponnoii nepedase IKI" us mrozux moyex Ha yeHmparbHotil
nynkm npuema, anasusa u apxusuposanus SKI.

CIIMCOK AUTEPATYPLI

1. Townsend N., Wilson L., Bhatnagar P. et al. Cardiovascular
disease in Europe: epidemiological update 2016. Eur. Heart ]. 2016;
37 (42): 3232-48.

2. Eppemos E.A., Cappikos C.C. Cosepuercmesosanue duazto-
cmuku cepdeuno-cocyducmoix 3aboresanuii. Monorpaus. Baapu-
mup.; 2014: 9-30.

3. Poccuiickoe xapduoozuseckoe 0bujecmso. Hayuonarvtoe o6ue-
cmeo npoguraxmuueckoti kapduorozuu. Poccuiickoe obujecmso npo-
Puraxmuku Heundexyuontvix 3aboresanuii. Kapouosackysspuas
npoguraxmuxa. M.; 2017.

4. Aapmyxamberosa D.0., Aabmyxamberos M.K., Aasapes A.1O.,
Bypaa IL.A. AMCTaHIIOHHBIH aHAAM3 AEKTPOKAPAMOTPaMM B yC-
AOBHSIX FOPOACKOH CTAHIIMU CKOPOH MeAMIUHCKOH nomomu. SCI-
ARTICLE.RU. 2018; 53: 36-47.

S. Aepanos B.M. [Ipumenenne TeaeMeAUIIMHCKUX TeXHOAOTHI
B AUCIIAHCEPHOM HAOAIOAGHHU NALUEHTOB C HAPYLIEHUSIMH Cep-
AedHoro purMa. Ipobaemst cmandapmusayuu 6 30pasooxpaneHu.
2013; 1-2: 30-2.

6. Pabpixuna, I'B,, Co6oaes A.B.,, Caxtosa T.A. 1 Ap. Aucranru-
onHas nepepada KT 1 cucTeMbI IeHTPAAN30BAHHOTO AHAAM3A U ap-
xuBupoBanus IKI. OmbiT ncnoassopanms cucremsl Easy ECG B OT'BY
PKHIIK M3CP Poccun. Tepanesmuueckuti apxus. 2012; 4: 52-7.

7. Maxapos, A.M., Komoasrosa B.H., Kynpuanosa O.0,, Ilep-
BoBa E.B. u ap. Harmonaarusie Poccuiickue peKOMeHAAIMH 110
IPUMEHEHHIO METOAUKH XOATEPOBCKOTO MOHHTOPHUPOBAHHS B KAU-
HUYecKoi mpakTuke. Poccuiickuil kapouoroeuseckuii sypHas. 2014;
106 (2): 6-71.

8. SIxoBaes B.M., Mapreos A.M., fropa A.B. Kaunuko-susyarp-
Has duazrocmuxa be3boesoti uwiemun muokapda. CraBpomoas; 2012.

9. Pewsner D,, Juni P, Egger M. et al. Accuracy of electrocar-
diography in diagnosis of left ventricular hypertrophy in arterial
hypertension: systematic review. BMJ. 2007; 335: 711.

10. Psa6pixuna I'B., Caxnosa T.A., Baunosa E.B. Ouexmposex-
mopkapduozpaduseckas JUAZHOCMUKA ZUNEPMPOPULL AEB020 Hcery-
douxa y borvHbix apmepudvroti eunepmonueii. ITlocobue AAs pak-
THKYIOIUX Bpavedt. M.: 2010: 5-34.

11. Pexomenpamus N¢ K (94) 11 xomurera MMHHCTPOB AASL
crpas-yaeHoB CoBera EBpombl 10 CKPHHHHTY KaK HHCTPYMEHTY
NpOPHAAKTHIECKOH MEAUIIUHBIL.

12. Kpusomexos, C.I', Cysoposa I.10., Illepuenxo 1.B., ba-
panos B.M. Kannuko-pusnosoruyeckue acrekTbl peMOACAUPOBA-
HUSI MOKapPAQ A€BOTO XKEAYAOUKA [IPU THIIEPTOHNYECKON GOAE3HIL

For the practical medicine

Becmuux Tiomenckozo 20cydapcmeentozo yuusepcumema. Koroeus
u npupodonorssosanue. 2015; 1(3(3)): 183-99.

13. Psabsixuna I'B., Bannosa E.B., Caxuosa T.A. Daexmposex-
mopkapduozpaduseckas duazHocmuka eunepmpoPuu npasozo xery-
douka y 6oavHbLx Aezounoil eunepmensuetl. ITocobue drs npakmuiyro-
wux epauetl. I.B. Pa6pikuna, E.B. Baunosa, T.A. Caxuosa. M.; 2015.

14. Sanchez-Ross M., Oghlakian G., Maher J. et al. The STAT-
MI (ST-segment analysis using wireless technology in acute myo-
cardial infarction) trial improves outcomes. JACC Cardiovasc Interv.
2011; 4(2): 222-7.

15. Al-Zaiti SS, Runco KN, Carey MG. Increased T-wave com-
plexity can indicate subclinical myocardial ischemia in asymptom-
atic adults. J Electrocardiol. 2011; 44(6): 684-8.

16. Brunetti ND, Gennaro LD, Amodio G, et al. Telecardiol-
ogy improves quality of diagnosis and reduces delay to treatment
in elderly patients with acute myocardial infarction and atypical
presentation. Eur ] Cardiovasc Prev Rehabil. 2010; 17(6): 615-20.

17. Fox K.A., Carruthers K.F,, Dunbar D.R., Graham C,, et al.
Underestimated and under-recognized: the late consequences of
acute coronary syndrome (GRACE UK-Belgian Study). Eur Heart
J.2010; 31(22): 2755-64.

18. baunosa, E.B., Caxnosa T.A. CunresupoBaHHas BeKTOp-
KapAHOrpaMMa: Ipoiaoe u byaymee. Kapouosoeuseckuii secmHuxk.
2013; VIII (2 (XX)): 63-6.

19. Baunosa, E.B., Caxnosa T.A., CaupoBa M.A., Omenkopa
E.B. u Ap. InpopMaTHBHOCTD TOKa3aTeAeHl OPTOTOHAABHOM dAEK-
TPOKAPAHOIPAMMbI B AMATHOCTHKE THIIEPTPOPHH ACBOTO JKEAYAOY-
Ka. Tepanesmuseckuii apxus. 2007; 4: 15-8.

REFERENCES

1. Townsend N., Wilson L., Bhatnagar P. et al. Cardiovascular
disease in Europe: epidemiological update 2016. Eur. Heart ]. 2016;
37 (42): 3232-45.

2. Efremov E.A,, Sadykov S.S. Improving the diagnosis of car-
diovascular disease. Monograph. Vladimir; 2014: 9-30.

3. Russian Cardiology Society. National Society of Preventive
Cardiology. Russian Society for the Prevention of Noncommunicable
Diseases. Cardiovascular prophylaxis. M.; 2017.

4. Almukhambetova, E.F., Almukhambetov M.K., Lazarev
AYu., Burda P.A. Remote analysis of electrocardiograms in a city
ambulance station. SCI-ARTICLE.RU. 2018; 53: 36-47.

S. Levanov V.M. The use of telemedicine technologies in the
follow-up of patients with heart rhythm disorders. Problemy stand-
artizatsii v zdravookhranenii. 2013; 1-2: 30-2.

6. Ryabykina, GV,, Sobolev AV, Sakhnova T.A. and others.
Remote transmission of the ECG and systems for centralized analy-
sis and archiving of the ECG. Experience of using Easy ECG system
in National Medical Research Center of Cardiology. Terapevticheskij
arkhiv. 2012; 4: 52-7.

7. Makarov, L.M., Komolyatova V.N., Kupriyanova O.0O., Per-
vova EV. and other Russian National recommendations on the ap-
plication of Holter monitoring techniques in clinical practice. Ros-
sijskij kardiologicheskij zhurnal. 2014; 106 (2): 6-71.

8. Yakovlev V.M., Martynov A.L, Yagoda AV. Clinical and vi-
sual diagnosis of painless myocardial ischemia. Stavropol; 2012.

9. Pewsner D,, Juni P., Egger M. et al. Accuracy of electrocar-
diography in diagnosis of left ventricular hypertrophy in arterial
hypertension: systematic review. BMJ. 2007; 335: 711.

10. Ryabykina GV, Sakhnova T.A., Blinova EV. Electrovector
cardiographic diagnosis of left ventricular hypertrophy in patients with
arterial hypertension. A manual for practitioners. M.; 2010: 5-34.

11. Recommendation No. K (94) 11 of the Committee of Min-
isters for member states of the Council of Europe on screening as
a preventive medicine tool.

333



MepuriuHa TpyAQ U MpoMbliAeHHas axoaorust — 2020; 60 (5)

ITpakTryeckoMy 3ApaBOOXPaHEHHIO

12. Krivoshchekov, S. G., Suvorova L.Yu., Shevchenko IV,
Baranov V.I. Clinical and physiological aspects of left ventricu-
lar myocardial remodeling in hypertension. Vestnik Tyumenskogo
gosudarstvennogo universiteta. Ehkologiya i prirodopol’zovanie. 2015;
1(3(3)): 183-99.

13. Ryabykina GV, Blinova EV,, Sakhnova T.A. Electrovector
cardiographic diagnosis of right ventricular hypertrophy in patients with
pulmonary hypertension. A manual for practitioners. G.V. Ryabykina,
EV. Blinova, T.A. Sakhnova. M.; 2015.

14. Sanchez-Ross M., Oghlakian G., Maher J. et al. The STAT-
MI (ST-segment analysis using wireless technology in acute myo-
cardial infarction) trial improves outcomes. JACC Cardiovasc Interv.
2011; 4(2): 222-7.

15. Al-Zaiti SS, Runco KN, Carey MG. Increased T-wave com-
plexity can indicate subclinical myocardial ischemia in asymptom-
atic adults. ] Electrocardiol. 2011; 44(6): 684-8.

334

16. Brunetti ND, Gennaro LD, Amodio G, et al. Telecar-
diology improves quality of diagnosis and reduces delay to
treatment in elderly patients with acute myocardial infarction
and atypical presentation. Eur | Cardiovasc Prev Rehabil. 2010;
17(6): 615-20.

17. Fox K.A., Carruthers K.F,, Dunbar D.R., Graham C,, et al.
Underestimated and under-recognized: the late consequences of
acute coronary syndrome (GRACE UK-Belgian Study). Eur Heart
J.2010; 31(22): 2755-64.

18. Blinova E.V., Sakhnova T.A. Synthesized vector car-
diogram: past and future. Kardiologicheskij vestnik. 2013; VIII
(2 (XX)): 63-6.

19. Blinova, EV,, Sakhnova T.A., Saidova M.A., Oschepkova
EV. and other Information content indicators of orthogonal elec-
trocardiogram in the diagnosis of left ventricular hypertrophy. Tera-
pevticheskij arkhiv. 2007; 4: 15-8.



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (5)

For the practical medicine

DOI: http://dx.doi.org/10.31089/1026-9428-2020-60-5-335-338

VYAK 616.833.5:616-057

© Koaaexrus aBropos, 2020

Mepennos B.A.!, Komaesa H.E."?, Aarnaos A.H.!, Koaokoaos O.B.%, Aykuna E.B.2, Yexonanxuit A.A.>
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Hsyuena 4acToTa mMpodecCHOHAABHOM MOACHUYIHO-KpecTioBoit pasukysomarueit ([IKP) y pabOTHHKOB arpompoMbIIIAeH-
noro kommaekca (AITK) Caparosckoit o6aacTu 3a mepuoa 2008-2018 rr. [TpoanaAusupoBaHa AUHAMUKA H 0COGEHHOCTH
BousiBaeHust [TKP, paccMOTpeHsI BO3MOXKHBIE COLaAbHbIE TEHAEHIUH, BAUSIOLIYE HA BbIIBASIEMOCTD 3aboaeBanus. Ha ¢poue
001[ero CHIDKEHUsI KOAMYECTBA cAydaeB npodaaboaeBanuil y paborauxos AITK Caparosckoit obaacru 3a mocaepuue 11 aer
OTMeYeHa TeHACHIIHS K CHIDKEHHIO CAyYaeB BOSHUKHOBeHHs npo¢eccronaabHo ITKP, uTo moapasymeBaeT, ¢ OAHOM CTOPOHBI,
yAy4llleHHe AedeOHO-PeabUAUTAIMOHHBIX MEPOIPUSTHUI, IIPOBOAMMBIX B 9TOM HAIPAaBAEHHH, C APYTOIl CTOPOHBI, OTpasKaeT
COLIMAABHO-9KOHOMHYECKHE PEAAUH IIOCACAHUX ACT.
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Introduction. The frequency of professional lumbosacral radiculopathy (PLR) in employees of the agro-industrial complex
(AIC) of the Saratov region for the period 2008-2018 was studied. The dynamics and features of PCR detection are analyzed,
and possible social trends affecting the detection of the disease are considered. Against the background of a general decrease
in the number of cases of occupational diseases in the agricultural sector of the Saratov region over the past 11 years, there has
been a trend towards a decrease in cases of professional PCR, which implies, on the one hand, an improvement in treatment
and rehabilitation activities carried out in this direction, on the other hand, reflects the socio-economic realities of recent years.
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BBeaenne. [Ipodeccus «MalIMHHCT-TPAKTOPUCT CEAb-
CKOXO3SIFICTBEHHOTO IIPOU3BOACTBA>» SIBASIETCS HanboAee pac-
npocTpaHeHHO# npodeccuoHaabHol rpynmnoit B AITK Ca-
PaToOBCKOM 06AaCTH. YCAOBHS TPYAQ PabOTAIOIUX B AAHHOIM
IpoQeccuu XapaKTepU3YITCS BO3ACHCTBUEM MOBBIIIEHHBIX
YPOBHe#l IIyMa U BUOPALIMH, MUKPOKAUMATHIECKOTO AMCKOM-
dopTa B COYETAHUH C TDKECTHIO M HAIPSDKEHHOCTDIO TPYAOBO-
ro Imporecca. [1,2]. Pe3yAbTaThl OTE4eCTBEHHbIX U 3aPYOEXKHBIX
HCCAEAOBAHMI CBUAETEABCTBYIOT O TOM, 4TO pabourie, 3aHATbIE

B AITK, nmeror 60Aee BHICOKHI yPOBEHb PACIIPOCTPAHEHHOCTH
MBIIIEYHO-CKeAETHBIX HAPYLICHHUH, TOPasKeHUI MeXXII03BOHKO-
BBIX AUCKOB U CBSI3aHHBIX C HUMU KAMHUYECKHX PacCTPOMCTB
10 CPaBHEHHUIO C IIONYASIMEeH HaCeAeHUS U APYTHMH IIpodec-
croHaAbHbIME Tpynmamu [ 1-4]. Ilpu aToM aHAAM3 dmHAEMH-
OAOTHMYECKHUX AQHHBIX ITO3BOAMA YCTAHOBUTD, YTO Y MAIIMHU-
CTOB-TPAKTOPUCTOB eBPOIIEHCKUX CTPAH 3a00ABAEMOCTD Bep-
TebpoHeBpoAormIeckiMu 3aboresanusavu (BH3) snauureapto
BBIIIE, YeM Y XMBOTHOBOAOB M NTHIeBOAOB [S]. CoraacHo
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AVTepATYPHBIM AQHHBIM, 46—70% MAIIHHUCTOB-TPAKTOPUCTOB
MMEIOT KAMHHUYEeCKHe IIPOsBACHHS 3400AeBaHMIT OTIOPHO-ABH-
FaTeAbHOTO allllapaTa U Mepudepudeckoit HepBHOM CHCTEMB,
4 PaCIpOCTPAHEHHOCTh OOAM B HIDKHEH YaCTH CIIMHBI Y HUX
npesbimaer 50%, 4TO Bblllle, YeM Y APYTUX PAOOUMX PYUHOTO
TpyAa — 37% [1,6-9]. He nckatoueno, 4ro peabHble Ludpsl
MOTYT OBITD BBIIIe, TaK KaK BbuiBAsieMocTs BH3 mapacraer
IpY YBEAMYEHHH OXBaTa MAIIMHHCTOB-TPAKTOPHCTOB IEPHO-
AMYECKUMU MEAMLIMHCKIME OcMOoTpamu [2]. AokasaHa TecHast
B3aHMOCBA3b MEXAY KaueCTBOM JKH3HHU IAI[HeHTOB U HAAMYH-
eM 60AM B HIDKHES YaCTU CIIMHBL, [IPH 9TOM HU3KOE KaueCTBO
KM3HH IIOBBIIIAET PUCK BOSHUKHOBEHNUS 3a00A€BAHIIS, & CAMO
3a60AeBaHMe CHIDKAeT KauecTBo xu3uy [10,11].

Ieap mccaepoBanmss — u3y4duTh 3a Hepuop ¢ 2008 mo
2018 rr. cocTosiHMe MPOPeCCHOHAABHON 3200A€BaEMOCTH
PabOTHHKOB arpoMpPOMBIIIAEHHOTO KoMmaekca CapaToBckoit
00AACTH, IPOCACAMTD TEHACHIIUY B BbIIBACHHH [I€PBUYHBIX
PO eCCHOHAABHBIX 3200AeBAHMIA ¥ 9TOTO KOHTHHIEHTA, OTIpe-
AEAUTD YAEABHBIH BeC MOSCHUYHO-KPECTI]0BON PAAUKYAOIIATHH
CpeaH MEPBUYHO YCTAHOBAGHHBIX IPo$3abOAeBaHHIT, COIIO-
CTaBUTb TIOAYYEHHblE AAHHBIE C COIIHAADHO-IKOHOMMYECKUMU
1 OPTaHU3AIMOHHO-MEAUIIHHCKMMH YCAOBUSAMU.

MaTepnaAaMu HCCACAOBAHMSA SBUAUCDH AQHHBIE OTHETOB
KAMHHKH TIpodeccroHasbHbIX 3ab6oseBannit PBYH Capa-
tosckuit HUMICT Pocnorpe6Hap3opa 3a mepuop ¢ 2008 .
mo 2018 r., MaTepraAbl MUHHCTEPCTBA CEAbCKOTO XO3MCTBa
CapaToBcKkoit 00AaCTH, AAHHbIe pOPMAAU3OBAHHBIX AHKET,
CBEACHNS IIEPBUMHOI MEAMIIMHCKON AOKyMeHTaruu (ambyaa-
TOPHBIX KapT) MALMEHTOB C AMATHO30M [ePBUYHO YCTAHOB-
AEHHOTO IIPOYEeCCHOHAABHOTO 3a00A€BAHIIS 32 BhIIEYKA3AH-
HbII TIEPHOA.

PesyAbrarbl. AHaAU3 CTPYKTYPBI MPOPECCHOHAABHBIX 3a-
6oaesannit B CapaToBCKOIT 00AACTH [IOKA3BIBAET, UTO HA IIPO-
TSOKEHHH MHOTHX AeT HX YAGABHBII BeC CpeAr PabOTHUKOB
ATIK cocrasaser 46,5-63,5% oT 06mero yncaa BCeX AUarHO-
CTHPOBAHHbBIX IPO(ECCHOHAABHBIX 3ab00AeBanuit. [Ipu aTom
HanbOAbIIIee YUCAO CAyUaeB IPoP3abOAEBAHMIT CO CTONKON
YTPAToil TPYAOCIIOCOOHOCTH OTMEYAETCS CPEAM PAOOTHIKOB
ATIK u cocraBasieT 66,7%. 3a60AeBaHus, CBSI3AHHBIE C pH3HYe-
CKHIMH IIeperpy3kaMu 1 MepeHanpsHkeHHeM OTACABHDIX CHCTeM
¥ OPTaHOB, IPE0OAAAAIOT B CTPYKType IIPOdeCCHOHAABHOI 3a-
6oaeBaemocTy ManuHICTOB-TpaKTopuctos AITK, u ocHoBHyI0
X 9acTb COCTaBASIOT npodeccronabnbie ITIKP — 3a mocaea-
rue 10 aer ot 29% a0 64% [1,10].

Ha xpyraom cToae, cocTosBmemca 18 supaps 2019 1. B
npecc-nienTpe «MK> B Caparose, ¢ ydacTueM IpeacTaBu-
TeAeHl PerHOHAAbPHBIX MMHHCTEPCTB CEAbCKOTO XO3sHCTBa
1 obpasoBanus, yueHsx CapaToOBCKOrO rOCYAQPCTBEHHOTO
arpapzoro yHusepcutera uM. H.M. Basuaosa, pykoBopuTeaeit
CeAbXO3MPEeANPHATUH U IpeacTaBuTeAeit [ocTexnap3opa mo
CaparoBckoit 06AaCTH, OBIAM 03BYUEHBI CACAYIOIHE LHPBI:
B ATIK obaactu axcmayatupyercst 17,8 Toic. TpakTopos, 6,3

TBIC. 3¢PHOYDOOPOUHBIX KOMOAiHOB i 60Aee 30 ThIC. PA3AMIHBIX
II0CeBHbIX U MTOYBOOOpabaTsiBaromux MauyH. [Ipu aTom pAoAs
TPAKTOPOB CO CPOKOM IKCIIAyaTaruu cBbime 10 AeT cocrapaser
65%, 3epHOYOOpOYHBIX KOMOaitHOB — 49%. UrcAeHHOCTD Me-
XaHM3aTOPOB IIPU 3TOM 3a NepHoA ¢ 1997 r. ymeHbmmaach ¢ 28
ThIC. A0 10 THIC. YeaoBek. M x0T B 001I1eM 0OBeMe TeXHHKH He-
IIPepBIBHO BO3PACTAET AOAS HHHOBAIJMOHHBIX MAIIKH C OoAee
BBICOKHMH TeXHHUKO-9KOHOMUYECKIMH ITOKA3aTeASIMH, a 06pa-
30BATEAbHbIE IIPOTrPAMMbI OOAACTH IIO3BOAMAL B TIOCAEAHNE I0-
ABI 00€CIIeUHTD MPUTOK HOBBIX KAAPOB B CEABCKOE XO3SIHCTBO,
HPOM3BOACTBEHHAS HATPY3Ka HAa MEXaHU3aTOPA OCTACTCS O49eHb
BBICOKOH B CBA3H C COXPAHSIOMMMICS TXKEABIMH YCAOBHAMHU
TPYAR, ACQUIIUTOM TEXHUKH U CIIEITHAAMCTOB.

AHaAM3 OTUETOB KAMHHKH IPOQeCCHOHAABHBIX 3a00Ae-
Banuit ®BYH Caparoscxuit HUMCI' Pocnorpe6Hapsopa 3a
nepuoa ¢ 2008 r. mo 2018 r. MO3BOAHA YCTAaHOBUTD, YTO IPH
nepBHUYHOM TocTymAeHnH paboTHukoB ATIK ¢ 60Abio B crin-
He pauTeAabHOCTh BH3 moscamyno-KpecTiioBoro oraesa mo-
3BOHOYHIKA, KaK IPaBHAOC, IpeBblmaeT 12 et (Tabauua), uto
HeraTHBHO OTPAXAETCs HA IPOTHO3e 3a00AEBAHHS ¥ BOCCTA-
HOBAEHHH NPOYECCHOHAABHOM TPYAOCIIOCOOHOCTHL.

Ompoc manueHToB U H3yYeHHEe MEAMITMHCKOM AOKyMeH-
TAIlUM TIO3BOAHMAM CAEAATD BBIBOA O TOM, YTO Ha MOMEHT IIO-
CTYNAEHHUS B KAMHHKY Ipo$3aboAeBaHMI MALIUEHTHI C 60-
ABIO B CIIMHE He IOAYYAaAU aAeKBaTHOTO AeYeHHs IO MeCTy
JKHTEAbCTBA, YTO B HTOTe CIOCOOCTBOBAAO IOTepe mpodec-
CHOHAABHOM TPYAOCIIOCOOHOCTH ¥ IIEPeXOAy 3a00AeBaHMUS
B XpoHu4eckyro opmy. IIpu aToM AoAs AMIT B BO3pacTe A0
50 aet, Kak HanboAee AKTUBHBIX B TPYAOBOM OTHOIIEHHH, a
TaKKe HauboAee [ePCIIeKTUBHBIX B [IAAHE MEAHIIHHCKO pe-
abuanTanmy, 3a nepuop ¢ 2008 ropa mo 2018 rr. cocTaBasira
ot 0% A0 46,7% oT obmero drcaa HanpasBaeHHbIX. [Tpu aTOM
OTMeYaeTcs ABHAS TEHACHIMA K CHIDKEHHIO 3TOTO IIOKa3aTeAs
B IIOCAEAHHE TOABL

AQHHbIE CTATUCTHYECKUX OTYETOB KAMHUKM Ipod3adose-
Banuit ®BYH Caparoscxuit HUMCI' PocnorpebHapsopa 3a
nepuop 2008-2018 rr. cBMAETeAbCTBYIOT O TOM, YTO B CTPYK-
Type HepBUYHO YCTAHOBACHHBIX IIPOPeCCHOHAABHBIX 3a60Ae-
BaHMI ¥ MaIIMHUCTOB-TPaKkTOpucToB CapaToBCKO# 06AaCTH
nepsoe Mecro 3anuMaer ITKP, ee pooasd cocTaBaseT oT 29% Ao
40% (pucyHox).

O6¢cyxaenne. Ha npopeccronasbHyio 3a60AeBaeMOCTh
OKa3bIBaeT BAMSHHME PsAp $PaKTOPOB: KOAMYECTBO AMII, 3aHATHIX
BO BPEAHDIX 1 OIACHBIX AAS 3A0POBbS YCAOBHSAX, KauecTBO Op-
FaHU3AIMY 1 IIPOBEACHMS ePHOANYECKUX MEAUIIMHCKHX OCMO-
TPOB B Ae4eOHO-IPOPUAAKTHIECKHX YIPEKACHIIX, KOAMIECTBO
HAIIPaBASIeMBIX B KAMHHIKY PaOOTAIOMHUX BO BPEAHBIX U OIIACHBIX
YCAOBHSIX TPYAQ € IPOPECCHOHAABHBIMK 3a00ABAHISIMH, UTO
CII0COOCTBYET BBISIBAGHHIO IIPOYECCHOHAABHBIX 3a00AeBaAHHIT
Ha PaHHHUX CTAAMAX PA3BUTHSA U II03BOASIET CBOEBPEMEHHO IIPO-
BOAHTD aAeKBaTHble MEPOIPHUATHS, HaPaBACHHbIE Ha ACUEHHeE,
a TAKoKe Ha TPeAYTIPeXAeHIe ITPOdECCHOHAABHBIX 3a00AEBAHHIL.

Tab6auna / Table

AAHTeABHOCTD BepTeGPOHEBPOAOTHYECKHX 3A00AeBaHHI H CPeAHHIT CTaK PaGoThI B IPOdeccHH Ha MOMEHT IePBHYHO-

ro obpamenus K npoduarosory

The duration of vertebroneurological diseases and the average length of service in the profession at the time of initial treatment

to a professional pathologist

Top,
Tlapaverp 2008 | 2009 [ 2010 [ 2011 | 2012 | 2013 [ 2014 [ 2015 [ 2016 | 2017 | 2018
Cpeansis panteapHocts BH3, ser 13,8 | 15,8 | 15,6 | 12,1 | 13,4 | 14,6 | 13,9 | 12,1 | 12,7 | 64 23
CpeaHuit cTax paboTsl B IPOPeccHi, AeT 192 | 19,8 | 232 | 21,4 | 20,6 | 26,3 | 22,2 | 24,8 | 26,3 | 28 | 243
Paboruuxu Ao S0 aet, % 452 | 364 | 38,6 | 324 | 46,7 | 31,3 | 40,0 | 55,6 | 36,3 20 0
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PHCYHOK. CoOTHOIIEHHEe YHCAA NAaIJHEeHTOB C BIIEPBbI€ YCTAHOBACHHBIM AHAaTHO30M HPO(l)eCCI/IOHaAbHOI‘O 3a60AeBaHHA K 06]]19-
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erCTIlOBOfI PAAHUKYAOIIATHH B TEYCHHE I'OAQ.

Figure. The ratio of the number of patients with a newly diagnosed occupational disease to the total number of newly diagnosed occupational
diseases, including occupational lumbosacral radiculopathy during the year.

TeHAEHIMIO K CHIDKEHHUIO KOAHYECTBA IIePBUYHO YCTAHOB-
AEHHBIX IPOECCHOHAABHBIX 3a00ABAHMI, HAMETHBIIYIOCS B
IIOCAEAHHE TOABL, OTYACTH MOXHO OOBSACHUTD 0OHOBACHHEM
texuuku B AITK CaparoBckoit 06AaCTH, 9TO CyIeCTBEHHO
CHIDKAeT BO3AEICTBHE BPeAHBIX $pakTopoB. IIpu aToM 3HauH-
MBIMH SIBASIEOTCSI COLIAABHO-9KOHOMITYECKIe paKTOPBI — IPHU-
BAeYeHVe OOABLIOrO KOAMYeCTBa pabOTHUKOB 6e3 0popMAeHN s
TPYAOBOI'O COTAQIIEHHS, HeXKeAaHHe PabOTOAATeACH UATH HA
AOIIOAHHTEABHBIE U3ACPIKKH IIO IIOAAEPKAHIIO 3AOPOBDSI 3a-
uarbix B AIIK, crpax paGOTHHKOB OBITh YBOAEHHBIMU IIPH
BBISIBAGHHH IpO¢3aboaeBanus. B pesyabrare sKcIIepTHBIX
IIPOBEPOK, IIPOBOAMMBIX Ha OCHOBAHHI MeXBEAOMCTBEHHOIO
IIAQHA COBMECTHbIX ACHICTBHIL [0 OXpaHe TpyAa MuHuCTepCTBa
3QHATOCTH, TPYAQ M MUTPALiuy 00AacTH, MUHHCTepCTBA CeAb-
CKOTO X03s1iicTBa 00AacTH, [0CyAapCTBEHHO HHCIIEKINHU TPY-
Aa B CaparoBckoit obaacry, Ypasaenus Pocrorpe6Hapsopa
o CaparoBckoit obaacty, [0cyAapCTBEHHON HHCIIEKIHH IO
HAA30pY 32 TEXHUYECKHM COCTOSIHHEM CAMOXOAHBIX MAIINH U
Apyrux BupoB Texuuku Caparosckoit o6aactu u PBYH Capa-
tosckuit HUVICT PocrorpebHap30pa B IEPHOA TOATOTOBKH
U IIPOBEAEHHSI IIOAEBBIX PAOOT CEAbCKOXO3SICTBEHHBIMH IIPeA-
IIPISTHSIME 00AACTH, BBIIBACHBI CAYYaH OTKA3a PAabOTOAATeARH
OT IIPOBEAEHNS [IEPHOAMYECKUX MEAUIIMHCKUX OCMOTPOB, HUI-
HOPHPOBaHIe POTHBOIIOKA3AHUI K IIPOAOAKEHHUIO PabOTHI B
Ipogeccrn, OTCYTCTBUE B3ANMOAEHCTBHS PAFOHHBIX CIIEIIH-
AAHCTOB II0 OXpaHe TPYAQ C MEAHIMHCKIME YIPEXACHISIMHY,
HHU3Kasl HAIIPABASIEMOCTb Ha 00CACAOBAHME U IPOPHAAKTH-
decKoe AeueHHe AMI], pabOTAIONINX BO BPEAHBIX M OIACHBIX
AASL 3AOPOBBSL YCAOBIIIX TPYAQ, C HAYAABHBIMU H3MEHEHHSMU
COCTOSIHHSL 3A0POBbSI, & TAKKe UMEIOIIUX HeOAATONPHTHDIH
IIPOTHO3 TPYAOCIIOCOOHOCTH B OCHOBHO npodeccun. Kpome
TOTO, ©IMeeT MEeCTO CHIDKEHHe KaieCTBa M YaCTOTHI IIPOBeAe-

HHUS MEAMITMHCKHX OCMOTPOB, AePUIIUT MEAUITHHCKUX KaAPOB
B CeAbCKOI MeCTHOCTH. B psiae paitonos CaparoBckoit 00aa-
CTH OTCYTCTBYeT HeOOXOAMMAS MEAMIIHCKAS AIIAPATyPa AAS
IIPOBEACHHS] KANHUKO-UHCTPYMEHTAABHBIX 00CACAOBAHUIA B
IIOAHOM 00'beMe, B TOM UICA€ Ha 9TAIle IEPUOAMIECKUX MEAH-
IIMHCKHX OCMOTPOB.

HemaAoBaxHYIO POAb B CHUXKEHHH IPOQECCHOHAABHBIX
3200A€BaHMUIT OIIOPHO-ABUTATEABHOTO AIIAPATa ¥ Iepudepu-
JeCKOH HepBHOM CHCTeMbI HI'PaeT COBepIIeHCTBOBAHHE METO-
A0B Aederns u npoduaakruky BH3. B macrosmee Bpems Ha
6ase KAMHUKY TpodeccoHaAbHBIX 3a60AeBanmit DBYH Capa-
rosckuit HUVICT Pocniorpe6Hap30pa peasr3oBaH KOMIIAEKC
AedeOHO-TIPOPUAAKTHYECKHIT MEPOIIPUSTHI AAS ITALIHEHTOB C
3a00A€BaHUSIMH OIIOPHO-ABUTATEABHOTO AIIAPATa M IepHde-
PpU4ecKOil HePBHOM CHCTeMBI, BKAIOYAIOIIUI B Ce6sl He TOABKO
TPAAUITHOHHYIO MEAMKAMEHTO3HYIO TePamuio, pH3HoTepanes-
THYeCKOE AeYeHHEe M KAACCHYECKYIO AeqeOHYI0 GHU3KYABTYDY,
HO M TaKHMe METOADI, KaK CyXOe H IIOABOAHOE BBITSDKEHHE II0-
3BOHOYHHKA, MEXAaHOTEPAIIHIO, AeYeHHe C IPUMeHeHHeM O1o-
AOTHYECKOH 0OpPATHON CBSI3H, METOABI PePAEKCO- M MAHYAAD-
HOJ TepaInH, HCIIOAb30BAHHIE AeYeOHBIX TPEeHAKEPOB C KOM-
IIBIOTEPHBIM IPOIPAMMHBIM ObecIiedeHneM.

3akarouenne. Taxum 06pazom, HAMEMUBLLASCS 34 NOCAEO-
Hee ecamuremue MeHOEHYUS K CHUNEHUIO HUCAG Bnepeble dud-
ZHOCHUPOBAHHBIX NPOPECCUOHANBHDIX 3000Ae8aHU, 6 MOM HUCAE
npogeccuonarvHoll paduxyronamut, y pabomnukos azpapHo-npo-
moiuirennozo Komnaexca Capamosckosi 00Aacmu Mosxcem Ovime
00YCA0BAEHA KOMNAEKCOM MEOUYUHCKUX U COUYUANLHO-IKOHOMUME-
ckux paxmopos. ITpu smom peuterue npobresvl, HANPABAEHHOE HA
coxpanenuie 300posbs paboMHUKOE CEAbCKO020 X035iCmBd, Q0AMHO
Obitb pearu308aH0 He TOABKO C YHemom MEOUYUHCKUX ACHEKINO8,
HO U HA OCHOBE MENBEOOMCINBEHHO20 B3AUMO0ELCHIBUS.

337



MepuriuHa TpyAQ U MpoMbliAeHHas axoaorust — 2020; 60 (5)

ITpakTryeckoMy 3ApaBOOXPaHEHHIO

CIIMCOK AUTEPATYPBI

1. Hosuxosa T.A., Paiixun C.C., bysuaos E.C., Criupun B.O,,
Paxumos P.B. YcaoBus Tpysa kak ¢pakTopbl HpOPecCHOHAABHOTO
PHCKa QYHKIMOHAABHBIX HAPYIIEHNI Y MEXaHU3aTOPOB CEABCKOIO
X03sCTBA. AHAAU3 pucka 300posvio. 2014; 2: 48-54.

2. Cha E.S, Kong K.A., Moon E.K., Lee WJ. Prevalence
and Changes in Chronic Diseases among South Korean Farm-
ers: 1998 to 200S. BMC Public Health. 2009; 9(268). Avail-
able at: http://bmcpublichealth. biomedcentral. com/arti-
cles/10.1186/1471-2458-9-268. DOI: 10.1186/1471-2458-9-268.

3. Thelin N.,, Holmberg S., Nettelbladt P., Thelin A. Mortality
and morbidity among farmers, nonfarming rural men, and urban
referents: a prospective population-based study. International Jour-
nal of Occupational and Environmental Health. 2009; 9: 21-8. DOI
: 10.1179/107735209799449680.

4. Tonelli S., Culp K., Donham K. Work-related Musculo-
skeletal Disorders in Senior Farmers: Safety and Health Consid-
erations. Workplace Health Safety. 2014; 8(62): 333-41. DOLI:
10.1177/216507991406200804.

S. Walker-Bone K., D’angelo S., Stevens M., Linaker C.H.
Job stress and post-retirement health in the Hertfordshire Co-
hort Study. Occupational Medicine. 2018; 68(9): 572-79. DOL:
10.1093/0ccmed/kqy123.

6. Davis K.G., Kotowski S.E. Understanding the Ergonomic
Risk for Musculoskeletal Disorders in the United States Agricultural
Sector. American Journal of Industrial Medicine. 2007; 50: S01-11.
DOI: 10.1002/2jim.20479.

7. Karttunen J.P.,, Rautiainen R.H. Occupational Injury and
Disease Incidence and Risk Factors in Finnish Agriculture Based on
Five-year Insurance Records. Journal of Agromedicine. 2013; 18(1):
50-64. DOI: 10.1080/1059924X.2012.742029.

8. Kotowski S.E., Davis K.G., Kim H., Lee K.S. Identifying
risk factors of musculoskeletal disorders on Korean farms. Work.
2014; 49(1): 15-23. DOI: 10.3233/WOR-141921.

9. Rautiainen R.H., Reynolds S.J. Mortality and morbidity in
agriculture in the United States. Journal of Agricultural Safety and
Health. 2002; 9: 259-76. DOI: 10.13031/2013.9054.

10.Komaesa H.E., Meaennos B.A., 3auxuna V1.B. Ocobennocru
60AM B CIIMHE Y MEXaHU3aTOPOB CEABCKOTO X03sicTBa. Meduyuna
mpyda u npomviuisernas akosozus. 2017; 9: 94.

11.Husky M.M., Ferdous Farin F., Compagnone P., Ferma-
nian C., Kovess-Masfety V. Chronic back pain and its association
with quality of life in a large French population survey. BMC Public
Health. 2018; 16: 195. DOI: 10.1186/s12955-018-1018-4

338

REFERENCES

1. Novikova T.A., Raykin S.S., Buyanov E.S., Spirin V.F.,, Ra-
khimov R.B. Working conditions as occupational risk factors for
functional disorders in agriculture machine operators. Analiz riska
zdorov'yu. 2014; 2: 48-54 (in Russian).

2. Cha E.S., Kong K.A., Moon E.K., Lee WJ. Prevalence and
Changes in Chronic Diseases among South Korean Farmers: 1998
to 2005. BMC Public Health. 2009; 9(268). http://bmcpubli-
chealth. biomedcentral. com/articles/10.1186/1471-2458-9-268.
DOI: 10.1186/1471-2458-9-268.

3. Thelin N,, Holmberg S., Nettelbladt P., Thelin A. Mortality
and morbidity among farmers, nonfarming rural men, and urban
referents: a prospective population-based study. International Jour-
nal of Occupational and Environmental Health. 2009; 9: 21-8. DO
I: 10.1179/107735209799449680.

4. Tonelli S., Culp K., Donham K. Work-related Musculo-
skeletal Disorders in Senior Farmers: Safety and Health Consid-
erations. Workplace Health Safety. 2014; 8(62): 333-41. DOI:
10.1177/216507991406200804.

S. Walker-Bone K., D’angelo S., Stevens M., Linaker C.H. Job
stress and post-retirement health in the Hertfordshire Cohort
Study. Occupational Medicine. 2018; 68(9): 572-79. DOL: 10.1093/
occmed/kqy123.

6. Davis K.G., Kotowski S.E. Understanding the Ergonomic
Risk for Musculoskeletal Disorders in the United States Agricultural
Sector. American Journal of Industrial Medicine. 2007; 50: 501-11.
DOI: 10.1002/ajim.20479.

7. Karttunen J.P,, Rautiainen R.H. Occupational Injury and Dis-
ease Incidence and Risk Factors in Finnish Agriculture Based on
Five-year Insurance Records. Journal of Agromedicine. 2013; 18(1):
50-64. DOI: 10.1080/1059924X.2012.742029.

8. Kotowski S.E., Davis K.G., Kim H., Lee K.S. Identifying risk
factors of musculoskeletal disorders on Korean farms. Work. 2014;
49(1): 15-23. DOLI: 10.3233/WOR-141921.

9. Rautiainen R.H., Reynolds S.J. Mortality and morbidity in
agriculture in the United States. Journal of Agricultural Safety and
Health. 2002; 9: 259-76. DOI: 10.13031/2013.9054.

10. Komleva N.E., Medentsov V.A., Zaikina LV. Features of
back pain in agricultural mechanics. Med. truda i prom. ekol. 2017;
9: 94 (in Russian).

11. Husky M.M.,, Ferdous Farin F., Compagnone P., Fermanian
C., Kovess-Masfety V. Chronic back pain and its association with
quality of life in a large French population survey. BMC Public
Health. 2018; 16: 195. DOI: 10.1186/512955-018-1018-4.



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (5)

Discussions

ANCKyccnn

DOI: http://dx.doi.org/10.31089/1026-9428-2020-60-5-339-343

YAK 613.693: [613.644+616.28]
© Koaaexrus aBropos, 2020

ITpoxomnenko A.B., Kypsepos H.H., Aarytuna A.B.

IlepcneKTHBBI TAPMOHA3ANAH OTEYeCTBEHHbIX HOPMATHBOB IO BHOPAIIMH C MEKAYHAP OAHBIMH

CTaHAAPTaMH

OI'BHY «Hayuno-nccaepOBaTeAbCKHI HHCTHTYT MEAUITMHBI TPyAQ HMeHH akapemuka H.®. Miameposax, np-t Byaennoro 31, Mocksa,

Poccus, 105275
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IToAHOe BUGPOYCKOpEHHUE B KadecTBe OLieHOYHOTO [apame-
Tpa AASL BUOPALIMOHHOM 9KCIIO3HIIME IIIPOKOIIOAOCHOH 061meft
BHOPALUH CAYYaiiHOTO XapaKTepa Iy 6AMKOBAAOCH B MEXAYHA-
POAHBIX cTaHAapTax ¢ 1985 1. [1].

Aot napamerp 6bia BBeAeH cTaHAapTaMu [ 2,3 ] B KadecTse
OAHOYHCAOBO BUOPaIMOHHOM XapakTepucTiky (BX) mMammn
AASL 32SIBACHUS IPOU3BOAUTEASIMH B OKCIIAYaTALHOHHOMN AOKY-
MEHTALH U B Ka9eCTBE PEKOMEHAOBAHHOTO — AASL H3MEPeHHS
¥ OL|eHKH BUOpaLUK, AefCTBYIOIell Ha deaoBeKa [4,5].

ITpuMeHeHHe 3TOTO ApaMeTPa AASL PETYAMPOBAHMUS A€ii-
CTBUS BUODALHH, AEFICTBYIOLEl Ha YeAOBEKa, IOAYUHAO pac-
IIPOCTpaHeHHe NOCAe IPUHSTUS cTpaHamu EBpocorosa Au-
pextusst 2002/44/EC Esporneiickoro mapaamenTa u CoseTa
ot 25 mronst 2002 I. 0 MUHUMAABHBIX TPeOOBaHUSX K Oe3011ac-
HOCTH H OXPaHe 3A0POBbS PAGOTHUKOB OT PHCKOB, CBS3aHHbIX
c AeiicTBueM ¢usndeckux pakropos (Bubpanuu) [6] B Kave-
CTBE OCHOBBI AASI Pa3pabOTKH HAIJMOHAABHBIX HOPMATHBHBIX
AOKYMEHTOB.

339



MepuriuHa TpyAQ U MpoMbliAeHHas axoaorust — 2020; 60 (5)

Amckyccun

Awupextusa 2002/44/EC ycTaHaBAMBaeT MUHHUMAAbHbIE
TPe6OBAHMUS AAS 3AIIUTHI PAOOTHHKOB OT PHCKOB AASL 3AOPOBBSI
¥ 6€30IaCHOCTH, KOTOPbIe BOSHUKAIOT HAM MOTYT BO3HUKHYTh
B pe3yAbTaTe BO3ACHCTBIS 00LIell i/ AU AOKAABHO BHOPALIHH,
B YaCTHOCTH, AASI KOCTHO-MBIIIYHBIX, HEBPOAOTHYECKHX H CO-
CYAUCTBIX HapyIIEHHH, C LIeAbI0 MUHIMH3ALUU 3260AeBaeMO-
CTH M HECYACTHbIX CAY4AEB, BbI3BAHHBIX BO3AEHCTBUEM BUOPa-
LMK Ha pabOTHUKOB. AMpPeKTUBA HallpaBA€HA Ha yCTpaHeHHe
PHCKOB, KOTOPHIE, B IIEPBYIO OU4ePEAD, IIPUBOAAT K AOATOCPOU-
HBIM [pobAEMaM CO 3AOPOBbEM, a He K HECYACTHBIM CAYHasIM
(TpaBmawm), XOTs B Helt TakKe OTIpeACACHbI HEKOTOPbIE OCTpbIe
pucku AAs Ge3omacHocTH [7].

AMpeKTHBa oImpepeAseT AOATOCPOYHbIE PUCKH KaK CO-
CYAHCTBIE, KOCTHbIE HAU CYCTaBHbIE, HEBPOAOTHYECKHE UAM
MBIIIEYHbIE PACCTPONCTBA, 0COOEHHO CHHAPOM BUOPALIHH K-
creit pyk (HAVS), panee Ha3biBaeMbIil «CHHAPOMOM 6eAbIX
maasiies>» (Vibration White Finger — VWF) u CHHAPOM 3a-
nscrHoro kanaaa (CTS) oT AefiCTBHS AOKaAbHOMN BUOpALUK.
AOArOCpOUYHbIe PUCKH OT AEHCTBHS 06Ijell BUOpALUy OIIpe-
AeAeHBI KaK 3a00AeBaeMOCTD HIDKHEN JacTH CIIMHBI U [I03BO-
HOYHHMKA, OCTPble PHCKH — KaK TPaBMBbI II03BOHOYHHKA. AAs
AEVCTBHS AOKAABHO! BHOPALIMU OCTpPble PUCKH AUPEKTHBOI
He ompeAeAeHsl [7].

IMcuxousnororndeckue KPUTEPUH OLIEHKU AHCTBHSA 00-
Ileil BUOpALUK Ha YeAOBEKA [0 TPEM PEAAKILMSAM CTaHAAPTA
ISO 2631 ¢ 1978 mo 1997 1., KOTOpbIe MCIIOAB30BAAKCH IIPH
HOPMUPOBAHHUHM NpeTepIieBaAN U3MEHEHHUs, IPEACTaBACHDI B
Tabaute.

Tabauna 1 / Table 1
Ilcnxo$pusnorornuecKre KPHTEPHH OLlEHKH AeACTBHS 00-
Iyeif BEOpany Ha YeAOBeKa ITO TPeM PeAAKITHsIM CTAaHAQPTa
ISO 2631 ¢ 1978 mo 1997 1.
Psychophysiological criteria for evaluating the effect of general
vibration on a person in three editions of ISO 2631 from 1978
to 1997

ISO 2631:1974

n IS0 2631:1978 150 2631:1997

ITpeaea Bo3peHCTBH

I'panmIia CHIDKEHMS IIPOU3BOAU-
TEAPHOCTH TPYAQ OT YCTAAOCTH

3a0poBbe 1 KOMPOPT deAOBeKa

BeposTrocTh omymenus

HOPOI‘ CHH)KCHHA KOM(POpTa BI/I6paI.[I/II/I

Hp OsABAeHMS OOAE3HU ABHKeE-

uus (ykaunsanue)

ITo xpuTepHIO «IIPeAEA BO3AECHCTBUS»> 00OecIednBaeTcs
6e30IaCHOCTD M 3A0pOBbe YeA0BeKa. [To MHeHHUIO OTedeCTBeH-
HBIX HCCAEAOBATeAeH, IIPH 3TOM BO3MOXEH PUCK aTOAOTHYe-
CKHX CTIMHAABHBIX HapymieHwuit [8].

Io xpuTepuIo «rpaHHIla CHIDKEHHUS IPOU3BOAUTEABHOCTH
TPYAQ OT YCTAAOCTU> 00eCIIeINBAETCS COXPAHEHHe P OM3BOAU-
TEABHOCTH TPYAQ, BO3MOXKHO YTOMAEHHE K KOHIJy pabodeit cMe-
HbI, KOTOpPOE BOCCTAHABAMBAETCSI K CACAYIOIEMy paboueMy AHIO.

ITo xpuTEpHIO «IIOPOT CHIDKEHHS KOM$OpTa» obecmeqn-
BAIOTCSI KOMGOPTHbIE YCAOBUS Ha pabodeM MecrTe.

Kpurepuit «3p0poBbe>» 0becIednBaeT COXpaHEHIe 3A0-
POBDSI H OL}eHHBAETCS [0 0ObEKTUBHBIM [IOKA3ATEASIM C Yde-
TOM PHCKAa BO3HHMKHOBEHHS MPO$eCcCHOHAAbHOM ITaTOAO-
TUH, HO MCKAIOYAIOMUI BO3SHUKHOBEHKME TPAaBMOOIIACHbIX
U aBapMUHBIX CUTYallMH, CBA3AHHBIX C BO3ACHCTBHEM BHU-
Opanuu, KpuTepuil «KOMPOPT>» 0becnednBaeT ONePaTopy
YCAOBHA TPYAQ IIPH OTCYTCTBUHM MENIAIOMETO BO3ACHCTBHSA
(auckomdopra).

340

Kpurepuil «BeposTHOCTD OmIymieHUs BHOpanuu» obe-
CIIeYMBAET IIPAKTHYECKOe OTCYTCTBHE OLIYIjeHUs] BHOPALUH.

Kpurepuit «nposiBaeHus 60A€3HH ABIDKEHHS» IIpHMe-
HSeTCs AASL olleHKH BuOpanuit Hike 0,5 I'y, obecneynBaer
CHIDKEHIE BEPOSTHOCTH IPOSIBACHHI 0OA€3HU ABIKEHHS
(Mopcxoit 60ae3Hm). DTOT YaCTOTHBI AManasoH B Poccuu He
HOPMHPYeTCSL.

OrieHKa AefCTBUS 001elt BUOPALIMK Pa3HBIX KATETOPHIL IO
OTe4eCTBEHHOMY CAHUTAPHOMY 3aKOHOAATEABCTBY OasupyeTcs
Ha CHCTeMe, KOTOPas MCIIOAb30BaAaCh B cTpaHax EBpormsl, B
TOM urcAe B cTpaHax CoBeTa 9KOHOMHUYECKOH B3aMOIIOMOIIH
(C3B), B 70-80 rr. mpomaoro Beka (Taba. 2).

Tabauma 2 / Table 2
Kpurepnn oneHkn AeficTBrst 00meii BHOpanuy Mo craH-
aapram CIB 1932-79 u 2602-80
Criteria for evaluating the effect of general vibration according
to the Council for mutual economic assistance standards 1932-
79 and 2602-80

Kareropus o6meit BuOpanun Kpurepnit
1 Ipeaea Bo3pAeHCTBHA
2 CHKeHHas paboTOCIIOCOOHOCTD
3a OrpannyenHbIil KOM$OPT
36 -
3B YyscTBHTEABHOCTD

Aast 0603HAYeHNST BEOPOYCKOPEHHUST «IIOAHOM BUOPALIAH >
HCTIOAB3YIOT 0603HAYeHNE «a «.

Pacuer mapamerpa «II0AHASI BHOPALHS>» OIPeACAeH CTaH-
AAQpPTaMU MeXXAYHAPOAHOI OPTaHU3AIMU CTaHAApTH3anuy ISO
(UCO):

+ AASL AOKaABHO# Bubparuu — ISO 5349-1:2001 [S], kax
CyMMapHasi BEAUMHHA B BHAE KOPHS KBAAPATHOTO U3 CYMMbI
KBAAPATOB YaCTOTHO-KOPPEKTHPOBAHHBIX BEAIMHH YCKOPEeHHIt
II0 TPeM OPTOrOHAABHBIM HAIIPABACHISIM:

(1),

TA€: Auwxr Awys Anwz — CPEAHEKBAADATHYHbIE 3HAYCHHUS
KOPPEKTHPOBAHHOTO BUOPOYCKOPEHHUSI AOKAABHOM BHOpaLuy,
Mc™?, B HanipaBaeHusx X, Y, Z 6asunieHTprYecKoil CHCTEeMBI KO-
opaunar (BCK), coorsercrpenHo;

« AAst obmeit Bubpanuun — MCO 2631-1:1997 [2], xak
CYMMapHas BeAUYHHA B BUAE KOPHS KBAAPATHOTO M3 CYMMBI
KBAaAPATOB YaCTOTHO-KOPPEKTHPOBAHHBIX BEAHYHH YCKOPEHHUH
II0 TPeM OPTOTOHAABHBIM OCSIM C BECOBbIMU KO3 PUIMEHTAMH
AASL TIOAOXKEHHIT pAOOTHHUKA CHASI HAU CTOSL:

_ 2 2 )
ah,w,v—‘/ Awx Tapwy tanwz

(2),

TAE: A,y Ay, &,z — CPEAHEKBAAPATHYHBIE 3HAYEHHUS KOp-
PEKTHPOBAHHOTO BHOPOYCKOpeHHs obmell BUbparuu, Mc>, B
Hanpasaenusix X, Y, Z BCK, cootsercrBeHHO, ky, ky, k; — Be-
COBbIe KO3 HITHEHTHI.

AAsL OLleHKH 06111eit BHOparuy Ha paboYnx MeCTax 110 KpH-
TePHUIO «COXPAHEHHe 3A0POBbS HAY HE30IaCHOCTD>» AASI IIOAO-
JKEHHUH TeAQ YEAOBEKA CHAS M CTOS BEAUYMHDI KO3 PUITHEHTOB
cocraBatioT ky=ky=1,4 u k,=1.

AAs olleHKH 001eil BUOpALME [I0 KPUTEPHUIO «COXpaHe-
HHe KOM$OPTa> AAS Y€AOBEKA B [IOAOXKEHHH CHAS BEAHUHHEI
k09 urmenToB cocTaBAsIoT ky=ky=k;=1.

Aupexrusa 2002/44/EC (CTaTb}I 3) pasaeAsieT Takue
IIOHATHS, KaK ACFICTBYIOINAs BEAUTHHA eXXeAHEBHOM IKCIO3U-
LIUH, IpeBbIIIeHIe KOTOPOil TpebyeT MPHHATHS Mep Ipodu-
AAKTHKH, U IIPEACAbHAS] BEAUUHHA eXeAHeBHOMN dKCIIO3HIIY,
IIpeBBIIeHIe KOTOPOI He AOITYCKAeTCs.

—_ 2 2 2 2 2 2
A= VKX HRE X wy HKE X ay
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Taxum 06pa30M OIlpeAeAeH AMAIla30H MeXAY AeHCTBY-
IOIeH ¥ IPEACABHON BEAUYUMHON €XXEAHEBHOM IKCIO3ULIUU
Bn6pauun, B KOTOPOM AeHCTBHe Bu6paunn IPH3HAETCS BPeA-
HBIM U Tpe6yeT NPUHATHS TEXHUYECKHX, OPTaHU3AIMOHHBDIX,
MEAHMITMHCKUX M APYTHX Mep IPOPUAAKTHKH, HO IIPU 3TOM AO-
ITyCKaeTCs MPOAOAKEeHHe pa60T1>1 (Ta6A. 3).

Tab6auna 3 / Table 3
BeAnunHbI exXxepAHEeBHOI IKCHO3HIHK BHOpamuu, mpe-
A€AbHBIE H TPeOyIoIue NPHHATHS Mep MO0 AHpeKTHBe
2002/44/EC [6]
Daily vibration exposure limits and measures required by
Directive 2002/44 / EU [6]

3HaueHHe MOKA3aTeAs
ITokasareab BuGpanus Bubpanus
KHCTH- *x
« | Bcero reaa
SHpeAlAeYbst
BeanunHa, mpepeAbHAs AASL e3Ke-
AHEBHOV 9KCIIO3ULIUH, CTAHAAD- s 115
TU30BaHHAsS [0 OIOPHOMY 8 4 !
IEPHOAY, MC
Beanunna, Tpebyromas nmpuHs-
TUS Mep, AASL €5KEAHEBHOM 9KC- 25 0,5
[O3ULMH, CTAHAAPTH3OBaHHAS
II0 OLIOpPHOMY 8 4 [IepHOAY, MC™

Ipumedanus: * — HpuUBeACH AOCAOBHBII IIepPeBOA, 0003Hauak0-
IIUI AOKAQABHYIO BUOpaLuio; ** — IprBeAeH AOCAOBHBII IIEPEBOA,
0003HAYAIOIIHIT OOLIYI0 BUOPALIHIO.

Notes: * — provides a literal translation for local vibration; ** —
provides a literal translation for total vibration.

Psip crpan EC coxparsier HeKoTOpble 0COOEHHOCTH HOPMH-
POBAHIS BUOPALH B CBOUX HAL[IOHAABHBIX 3aKOHOAATEABCTBAX.

Hampumep, B IToabine orpaHudeHa MaKCHMaAbHAsI 9KC-
[O3ULMS AOKaABHOI BUOpanmn — 35 mc™ 3a 0,5 vaca. Aas
3aMHTEpeCcOBAHHBIX TOcyAapcTB — uaeHoB EC (umeercs B
BHAY BeAnko6puTanus), mpeaeAbHas BeAMYHHA AO3BI BUGpa-
yuu (VDV) cocrasaster 21 mc 7. CTaHAQpPTH3OBAHHAS AAS
8 4 AefICTByIOIIAsT BEAUYHHA AO3bI BUOparuu cocrasasieT 9,1
M5, B OUHASHANM OrpaHUYEHO [IMKOBOE BUOPOYCKOpeHue
BEAMYMHON 7 MC™> AASL 001eit BUOparuu.

CpaBuuBas TpeboBaHus oreuecTBeHHbnx CH
2.2.4/2.1.8.566-96 u CanlluH 3359-16 ¢ pexoMeHpamu-
amu Aupextusst 2002/44/EC, caepyeT MOAYEPKHYTH, YTO
IpH NMPaKTUIeCKOM cOoBIapeHHH BeandnH ITAY umeercs
3HAYUTEABHOE PA3ANYNE CHCTEM OLieHKY BUOPALMIL U HX IIPO-
¢uaaxruxu. OTedecTBEHHBIE HOPMBI YCTAHABAUBAIOT TPeOo-
BAaHMUS K [IPOU3BOACTBEHHBIM U KOMMYHAABHBIM BHOpaLiuaM,

2,0 a,/a,, OTH. ep,.

1,8

1,6

1,4

1,2
a,/a, OTH. €A, |

1,0

0,.1 02 03 04 05 06 07 08 09 1

a)

Discussions

He 3aTparuBas BOINPOCOB MEAMIIMHCKOTO 00CAyXHUBaHHS
nopBep>xeHHBIX AuLl. B Aupexruse 2002/44/EC 4eTko mpo-
CMaTpPHUBAETCSI IIOAXOA IO OIleHKe MPOQeCCHOHAABHOTO PHCKA
IIpU AEHCTBUU BHOPALMH U YIPABACHHUS MM, BKAKOYAs MEAU-
LIUHCKHE OCMOTPHI IIOABEP)KEHHBIX PAOOTHHUKOB, IIPU 3TOM
AETaABHO IIPOIKCAHBI MEXaHU3MBI O0ecIedeH s BUOPo6e3o-
IIaCHOCTH PabOTHUKOB.

B nieaom ocHOBHbIE TOAOXKEHHS AUPEKTUBBI 2002/44/
EC He npoTuBOpeyar oTeuecTBEHHOMY 3aKOHOAATEABCTBY IO
TPyAY, IPUHIIUIIAM THTHEHHIeCKOT0 HOPMHUPOBAHUS U CAO-
KHUBILIEHCS IIPAKTUKE UX IPHMEHEHHs], 1 MOTYT OBITh OCHOBOM
FapMOHH3AIIMH HOPMATHBHO-IIPABOBbIX AKTOB.

TapMoHU3aLIs HOPMAaTHBHO-MeTOANYecKOM 0a3sl PO aast
OLIeHKH AeHCTBUSI BUOPALIMHU Ha PaOOTHHKOB IIOAYYHAQ Pa3BU-
THe CO BCTYIIACHHEM Halllell CTPaHbI BO BceMHpHYIO TOProByo
oprauusaruio (BTO).

B HyAeBble TOABI OBIA IIPHHSAT Psip CTAHAAPTOB Ha METOABI
H3MepeHHs BUOPALIMH, ACHCTBYIONIEH HA YeAOBEKa, KOTOPBIE
YCTAaHOBHMAM 4aCTOTHbIE KOPPEKIIUU AASI OLPEAEACHHUs KOp-
PEKTHPOBAHHBIX 3HAYEHHI (ypomeﬁ) BUOPALMHU, HECKOABKO
OTAMYAIOIIHECS OT YACTOTHBIX KOPPEKIIUIT &ecomﬂx K09 du-
I[HEHTOB), paHee ycTaHOBAeHHbIX oTedecTBeHHbIME HTA, uto
TIOAOXKHTEABHO CKa3aA0Ch Ha KaUeCTBe Pe3yAbTATOB U3MepeHHIT
¢akropa. CAOXKHAACH CTPOMHAS CHCTEMA CTAHAAPTOB, UMEIO-
mas B ocHoBe 'OCT 12.1.012-2004 u ABe BeTBU CTaHAAp-
TOB — AAS H3MEPEHHUS U OLIeHKH BUODALINY, ACHCTBYIOLeN
Ha 4eAOBeKa ¥ H3MepeHHIT BUOPALUK [IPY HCIIbITAHUY BUOPO-
AKTUBHBIX MallKH.

C npunaruem CanlluH 2.2.4.3359-16 yacrb pexomeHpa-
uit Aupexruset 2002/44/EC 6b1aa yuTeHa B OTe4eCTBEHHOM
CaHUTapPHOM 3aKOHOAATEAbCTBE, B YACTHOCTU OTKA3 OT OL]eHKU
BUOPALIMY [10 CIIEKTPAABHBIM XapaKTePUCTHKAM Y IPUHSITHEM
AASL 9TOH LieAr 9acTOTHBIX Koppekuuit Wh, Wk, Wd aast ipo-
H3BOACTBEHHBIX BUOPALIHIL.

OCHOBHBIM pasAHYHeM PEeKOMEeHAAIMH AHpPeKTHBDI
2002/44/EC u oTedecTBeHHbIX PHHIUIIOB OLIEHKU BUOpa-
LUK SIBASIETCS HCIIOAb30OBAaHHE KOAMYECTBEHHBIX ITAPAMETPOB
«II0AHOE KOPPEKTHPOBaHHOe BUOpOycKopeHue» B EBpormeit-
CKHX AOKYMEHTaX M MaKCHMMAaAbHOTO «KOPPeKTHPOBAHHOTO
BUOPOYCKOPEHHUS>, H3MEPEHHOTO AASL KQXXAOTO HAIIPABAECHHUS
BCK, B oTeuecTBEeHHBIX.

dopmupoBaHUe BeAHMYHHBI IIOAHOTO BUOPOYCKOPEHUS
U3 TpeX BEAMYHH, U3MEPEHHBIX AASl KAXKAOTO HAIPaBAEHHUS
AOAKHO IIPHBECTH K TOMY, YTO [IOAHOE BUOPOYCKOpeHHe
Bcerpa OyaeT 6oable, 4eM HanOOAbIIEe BHOPOYCKOpeHHe
10 OAHOMY 3 OTA€AbHBIX HAI[PaBAEHHMI. JTO pasAudMe MO-
KeT AOCTHUraTh BeAndnHsl 1,7 pasa (oxoao S AB) mpu pas-
HBIX BUOPOYCKOPEHHUSX BO BCeX Tpex HampaBAeHHsX. Ilpu

La,v-Laz, oAb

6
S
4
3
2

—_

La,v-La,xy, Ab

0'0'1'2'3'4"567'8'9'1011'1213'14'15161718'1920
6)

Puc. 1. VisMenenne BeAHYHHDI IOAHOrO BHOPOYCKOPEHHS OT COOTHOMEHNsI BUGpoyckopennit mo nanpasaennsm BCK: a) aas

HaTypaAbHbIX BEAMYHH, 6) AAsL ypOBHeil BEGpOycKOpeHHs B AB.

Fig. 1. Change in the value of the total vibration acceleration from the ratio of vibration accelerations in the basicentric coordinate system

(BCS) directions: a) for natural values, b) for vibration acceleration levels in dB.
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Amckyccun

peBaAMpOBaHUH OAHOro u3 HampaBaeHuit BCK pasanune
OYAET yMEeHBIIAThCS C yBeAUYeHHEM PasHHIIBI BUOPOYCKOpe-
aui. Ilpu pasanumnu 6oaee ueMm B 10 pas (20 Ab), moanoe
BHOPOYCKOpeHHe IPAKTUIECKH CPABHSIETCS C MAKCHMAABHOM
BeanunHoM 110 HanpasaeHusaM bCK. Ha pucynxke 1 moxa3sa-
HBI PACCYUTAHHBIE 3aBUCHMOCTH PA3AHYHS IIOAHOTO BUOPO-
YCKOpeHHS 1 BUOPOYCKOPEHHS [0 «MaKCHMAABHOMY>» Ha-
IPABACHHIO AASL HATYPAABHBIX BEAHYUH (a) u pas ypoBHeil
Bubpoyckopenus (6).

ITpu pacyeTe 9THX 3aBHCUMOCTEN OBIAO YCAOBHO IIPHHSATO,
4TO BUOPOYCKOpEHHUeE [0 HAIPAaBAEHHIO Z GOAbILIE, YeM 110 Ha-
npasaeHusM X 1 Y.

V3-3a pasAuvust IPHHIUIIOB OLIEHKU ACICTBHS BUOPALUU
0 BEAMYMHAM [IOAHOTO BUOPOYCKOPEHMS 1 MAKCHMAABHOTO
BUOpOYCKOpeHHs B oAHOM 13 HanpasaeHuit BCK BosHukaer
BOIPOC «YTO AydIIe?>.

ITeAb MCCA€AOBAHMS COCTOSIAA B CPAaBHEHHHU IIPUHIUIIOB
OLIEHKH BUOPAIIUH II0 «IIOAHOMY KOPPeKTHPOBAHHOMY BUOPO-
YCKOPEHHIO» U C UCIIOAb30BaHHEM «MAKCHMAAbHOTO KOppeK-
TUPOBAaHHOIO BHOPOYCKOPEHHS>», U3MEPEHHOTO AASL HAIIPaB-
aenmit BCK Ha mpuMepax n3MepeHuit BUOPALMH OT PA3AHYHBIX
HCTOYHUKOB Pa3pabOTaHHBIM METOAOM.

B xauecTBe mapaMerpa cpaBHEHHs IPUMeHEeHa POAOAKH-
TEABHOCTb AEHCTBHS BUOPALINM OT Pa3AUYHBIX HCTOYHUKOB,
[PU KOTOPOM AOCTUTAETCSI BEAHYUHA eXXeAHEBHOM BHOPALIHOH-
HOW 9KCIIO3UIIHH AAS IIOAHOTO BUOPOYCKOpeHHs, Tpebyromast
npusstys Mep, i ITAY 1o MakcuMaAbHOMY BHOPOYCKOPEHHIO
Hanpasaenuit BCK, 1. e. makcumarvnoe besonactoe spems Oeii-
cmeus subpayuu.

Paspaboran MeTOA CpaBHEHHUS IPUHIJUIIOB OLieHKH BUOpa-
LMY TI0 MAKCHMAABHOMY 6e30I1acCHOMY BpeMeHHU AeHCTBHS BH-
OpaliH, AASL €T0 PeaAU3aLiy IPUMEHeHa TEXHOAOTHS pPacyeTa
MaKCHMAABHOTO 0€30I1aCHOrO BpeMeHHU AeHCTBHS BHOpaLui,
OCHOBaHHasI Ha METOAE ITOCAEAOBATEABHBIX IIPUOAIKEHHUN C
HCIIOAB30BaHHEM TAOAMHOTO Hporeccopa «MicroSoftExcell»
M COOTBETCTBYIONINX MAKPOCOB.

B xauecTBe OI}€HOYHOTO IapaMeTpa IPUMeHeHO MAKCH-
MaAbHOe 6e30IacHOe BpeMsi ACHCTBUS BUOPALUK Pa3AHd-
HBIX UCTOYHHMKOB (paSAI/I‘{HbIX BHAOB BHOPOHHCTPYMEHTA,
TPAHCIHOPTHBIX M TPAHCIIOPTHO-TEXHOAOTHYECKUX MaIINH
u Ap-), I KOTOPOM B CAy4ae AOKAAbHO BHOpanjuu (AB)
AOCTHIAeTCsI BEeAUYHHA BUOPALIMOHHOM 9KCIO3ULUH 2,5
MC™ AASL TIOAHOTO BUOpPOyCKopeHus u 2,0 Mc™> AAS Maxcu-
MaABHOTO BHOPOYCKOPEHHS [0 OAHOMY U3 HAIlpaBAEHHUI

10
a, mc? Bensonmaa Stihl MS 460
8
—ahy  -ahgz
6 =a hy —ahy
- ~TIAY ZXY
4
2L — —
g=—
A A Bpemst paGoTsl B cMeHY, 4
0 % | — T T T T
0,28 0,5 1 2 3 8

BCK. B cayuae obmeit Bubpamnuu (OB) — IpeAeAbHas Be-
AMYHHA Bu6pauu0HH0171 akcrosunuu 0,5 Mc™* AAS IOAHOTO
Bubpoyckopenus, u ITIAY 1-iikateropun obmeit Bubparuu
(OB) 0,56 u 0,4 Mc>u 2-it xateropun OB 0,28 u 0,2 mc™
AAS BEePTHKAABHOTO M FOPU3OHTAABHBIX HanpaBaeHu# bCK,
COOTBETCTBEHHO.

B xadecTBe MCXOAHDBIX AAHHBIX B3STBI PE3YABTATHI H3Mepe-
HUI BHOPOYCKOpeHHs 00mell X AOKaABHOM BHOpanuy 13 6a-
3bl AQHHBIX Aaboparopuu myma u Bubparuu PIBHY «HUU
MT>.

AAs ©ccAepOBAaHUH Bbl6paHbl 4 rpynmel MalluH U
000pyAOBaHHS:

o 10 epnHMIy 6eH30M0TopHoro HUHCTPYMEHTa: (6€H301'[I/I-
Abl, 0€H30MOTOPHBII AMICKOBBII pe3ak, 6eH30MOTOPHSII 6Yp,
0eH30MOTOpHas KOca (TpHMMep) , 6EH30MOTOpPHbIE HOXHHUIIBI
(KyCTopes) , GeH30MOTOpHas Fa30HOKOCHAKA );

« 40 epAMHMI] 9AEKTPOMHCTPYMEHTA U oﬁopyAOBaHI/Lq:
(3Ae1<TponnAb1, YTAOIIAM(OBAABHbIE MAIINHbI, TIepYOPATOPHI,
9AEKTPOAPEAH, IIYPYIOBEPTHI, IMANGMAIINHEL, OOPMAIIKHBI,
rafiKOBEpPTHI, SAEKTPOHOH(HI/IHI;I) ;

* 35 eAMHMI] TPAHCIIOPTHBIX CPEACTB (aBTOMOGHAH, TpaK-
TOpBI, GYAbAO3EPDI, AOPOKHO-CTPOHTEABHBIE MAIIHHBL);

« 11 eAMHHI] TPAHCIIOPTHO-TEXHOAOTHYECKIX MAIIHH (oKe-
KaBaTOPBI, aBTO- :-)AeKTponorpysqun).

MakcumaabHOe 6e30IacHOe BpeMsi AeHCTBHS BUOpauu
PACCUUTHIBAAOCH AASL TUITMYHBIX YCAOBHI SKCIIAYaTAL[HU BU-
OpPOAKTUBHOIO 006OPYAOBAHHSL

Ha pucynke 2 mpeacTaBAeHO OIpepeAeHHEe MAKCHMAaAb-
HOTO 6e30IacHOro BpeMeHH paboThI IO 3aBUCHMOCTSIM POCTa
OKCIIO3HUITHH: a) AOKAABHOM Bubpanuu 3a pabouyro cMeHy Ha
PyKOSITKax 6eH30MOTOPHO# MUABL 1 6) obmeil Bubparuy Ha
cHAeHHH TpakTopa «beaapycn».

Y 6ensomnua HanOoAbIIee BUOPOYCKOpEHHe 3aperuCTPHpO-
BaHO 110 HanpaBAeHHIO Y. B 10 ke BpeMs oAHOe BHOpOYCKOpe-
HHe a, TIPeBBIIIAeT YCKOPeHHe II0 HAIPABACHUIO Y IPUMEPHO
B IIOATOpA pasa.

Aast 6ersonmast MS-460 pomycrumoe Bpemi pa60Tbl AAS
noaHoro Bu6poyckopenus (t,) cocrasur 0,50 gaca, a pomy-
CTHMOE BpeMst paboTbl AAS BUOPOYCKOPEHHS 110 HAIlPaBACHHS
Y(ty) — 0,59 4aca.

Ha cupernu Tpakropa Hanboablee BUOPOYCKOpeHHe 3a-
PEerucTpUpOBAHO IO HAIPABAEHUIO Z, IIOAHOE BUOPOYCKOpe-
HHe a, TIPeBBIIIAeT YCKOPEHHUE 10 HAIIPABACHHUIO Z IPUMEPHO

B 1,65 pasa.

14
| a,mc?  Tpaxrop Beaapycs MT3 82.1, MK-01

1,2 —a, Wkdv —a, Wk, z
1,0 —=—=aWdx _=—aWdy
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Puc. 2. OnpeaeseHne MAKCHMAABHOTO 6€30MaCHOrO BpeMeHH AeHCTBHSI BHGpaIiH 0 3aBHCHMOCTSIM POCTa SKCIO3HIIAM: a) AO-
KaAbHOIT BHGpanuu Ha PyKOSATKAX 6eH30MOTOPHOI! MHADL; 6) 06melt BHGpanuu Ha cHAeHHH TpakTOpa «Beaapych»

Fig. 2. Determination of the maximum safe time of vibration action based on the dependence of exposure growth: a) local vibration on the
handles of a gasoline-powered saw; b) total vibration on the seat of a tractor «Belarus»
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Ha cupennu Tpakropa «beaapycs» MT3 82.1 pomycru-
Moe BpeMs paboThl AAsl TIOAHOTO BUbpoyckopenus (t,) cocra-
BuT 1,23 yaca, a AomycTHMOe BpeMs paboThl AASL BUOPOYCKO-
PEHHMS 10 HallpaBACHUA Z (t;) — 4,18 yaca.

OmpepeAeHBl BEAMYHHBI MAKCUMAABHOTO 0€30MacHOrOo
BpeMeHHU AeFICTBHS BUOPALUH, AHAIIA30H UX padbpoca 1 AOAS
cAydae (B IIPOLEHTaX), KOTA2 OLleHKA BUGPAIMK 1O MOAHO-
My BHOPOYCKOpEHHIO ObIA JKeCTYe, YeM II0 MaKCHMaABHOMY
BUOpOYyCcKOpeHuIo opHOro 13 HanpasaeHuit BCK aas caeayio-
IIUX BHAOB 00OPYAOBAHHSI, PYYHbIX MAIINH U TPAHCIIOPTHBIX
CPEACTB:

+ 6eH30MOTOPHBIIt HHCTPYMEHT 1 060pyAoBaHHe (AOKaAb-
Hast BUbpanus);

* 3AEKTPOMHCTPYMEHT U o6opyaroBanHe (AOKaAbHAS
BUOpanus);

« TPAHCIIOPTHBbIE CPEACTBA M TPAHCIIOPTHO-TEXHOAOTHYE-
CKHe MamuHbl (AOKaAbHAS U 06mas Bubparys).

AAst 6€H30MOTOPHOIO HHCTPYMEHTa U 06OPYAOBaHHUS B
88% cayuaeB OLjeHKA BUOpPALMH IO IIOAHOMY BHOpOYCKOpe-
HUIO OBIAQ JXeCTde, YeM [0 MAKCUMAABHOMY BUOPOyCKOpe-
Huio HanpaBaeHu# BCK. Auamason orHomeHui MaKCUMaAb-
HOTO 0€e30IIaCHOTrO BpeMEeHHU ACHCTBHS BUOPALIUM COCTABUA
0,84-1,48.

AAsL aAeKTpOHHCTpYMeHTa U 0bopyaoBarus - 80% u 0,82
2,60, COOTBETCTBEHHO.

AASL AOKaABHO BUOPALIMY Ha OPTaHax yIPaBACHIS TPAHC-
HOPTHBIX CPEACTB M TPAHCIIOPTHO-TEXHOAOTHYECKHX MAIIUH
obopyaosarus — 77% u 0,98-4,3S, cooTBeTCTBEHHO.

AAs o6uieit BHOpanMu Ha CHAEHHSX TPAHCIOPTHBIX
CPEACTB U TPaHCIIOPTHO-TEXHOAOTHYECKHX MAIIKH, OLjeHHBa-
emsix 110 ITAY 1-it kareropuu, 8 100% caydaes onjeHka Bubpa-
LIMH 10 TIOAHOMY BHOPOYCKOPEHHIO ObIA XKECTYe, 4eM 10 MaK-
CHMaAbHOMY Bubpoyckopenuto Harpasaenuit BCK. Auamason
OTHOIIEHHUI MaKCHMAABHOTO 0€30I1aCHOTO BpeMeHH AeHCTBHS
Bubpanuu cocrasua 1,42-3,41.

Aast obmet BUOpaLuK Ha CHAGHHSX TPAHCIIOPTHO-TEXHO-
AOTHYECKUX MAIINH, olleHuBaeMbIx 1o ITAY 2-it xateropun -
100% u 1,14-1,87 cOOTBETCTBEHHO.

PazpaboTaHHbIN METOA CPaBHEHHS 10 MaKCHMAABHOMY
6e30I1aCHOMY BpeMeHHU ABYX Pa3AHYHBIX IIPHHIIUIIOB OLIEHKH
AeFICTBUS BUOPALIMH [TO3BOAMA OTBETUTD Ha BOIIPOC, KAKOM U3
METOAOB <«AyYIIe>.

C TouKM 3peHHs MPOPHAAKTHKH BPEAHOTO ACHCTBUS BH-
Opanuu IMOAy4aeTCsl, YTO OLIeHKA [0 IIOAHOMY BHOPOYCKO-
PEHUIO, AAS BEAUYUHBI BHOPALOHHOM 9KCIIO3UIUH, Tpehy-
fomleil npuHATHA Mep 10 Aupexrtuse 2202/44/EC, 6yaer
«XKecT4e>», YeM OLleHKa 110 MaKCHMaABHOMY BHOpOYCKOpe-
HHI0 opAHOTO M3 HanpasaeHui BCK aag IIAY mo CaHIIuH
2.2.4.3359-16.

CoOTBeTCTBEHHO, IPOPHAAKTHIECKHE MEPOTIPUITHS TeX-
HHMYeCKOT0, OPTaHU3AI[HOHHOTO M MEAHIJHHCKOTO XapaKTe-
pa 10 OTHOLIEHHIO K PabOTHUKY AOAXKHBI OBITh HAYaTHI IIPH
MeHbIIel 9KCIO3ULMH BUOPALIMH, YTO [IO3BOAUT 00OeCIIeYnTh
COXpaHeHHe 3A0POBbS HAH 0€30IIaCHOCTb Ha GOAee BHICOKOM
KayeCTBEHHOM YPOBHe.

Ilpy npUHATHM CHCTEMBI OLIeHKH BHOPALMH 10 <IIOAHO-
My>» BHOPOYCKOPEHHIO B COOTBETCTBHU C PEKOMEHAALMIMH
Awnpexrusst 2002/44/EC B mopsiAke TrapMOHU3ALUU OTede-
CTBEHHbIX HOPMATHBHBIX AOKYMEHTOB, HY)XHO OBITb TOTOBBI-
MH K TOMY, 4TO AeHICTBHe BHOpaLuu OyAeT OLieHHUBATHCS Kak
«BpeAHOe> TOPa3A0 yallle, YeM IIPH HPUMeHEeHHUN TPAAULIOH-
HOTO IPHHIIUITA HOpMUPOBaHUs. COOTBETCTBEHHO, UBMEHUTCS
H BCSI CHICTEMA OTIPeAeAeHHS KAACCOB YCAOBHE TPYAA AAST pak-
TOpa «BHOpaLUs>.
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Bansnne o6meit BHOpanuu Ha GpYHKI[HH ABIXaTEAbHOM II€IIH MHTOXOHAPHIl HOUKH KPOAHKOB B
IKCIepHMeHTe

OI'BHY «HHCTHTYT 9KCIIEPHIMEHTAABHON MEAUIIMHEI», YA. AKapemuka ITaaosa, 12, Canxr-Ilerepbypr, Poccus, 197376

IIpoBeaeHO IKCIIepHMEHTAAbHOE H3yYeHHe 9HepPro3aBUCUMbIX PeaKIjuil HATUBHBIX MUTOXOHAPHM IIOYKH KPOAHMKA IIPU
HeOAArOIPHATHOM AeHCTBUH Pa3AMYHBIX PEXXUMOB 00IIeil BEPTHKAABHOM BUOPALHIL

OHepro3aBUCHUMbIe peaKIiui HATUBHbIX MUTOXOHAPHIL KOPKOBOTO CAOSI IIOUKH KPOAMKA AO U IIOCAE BO3AEHCTBIS 0b1ieit BUbpa-
uu ¢ yactoTost 8 u 44 I'y Ha mpoTsbkeruu 7, 21 u 56 cearcoB o 60 MHH. H3y4eHbI OASPOTPaPHIECKIM METOAOM C IIOMOIIbIO
3aKPBITOTO MeMOPaHHOTO 3AeKTpoAa Tuma Kaapka. Pazandrble MeTabOAMYECKIE COCTOSIHIS MUTOXOHAPHI MOAEAUPOBAAH if
vitro, BBOASL B TIOAIPOTPadUUEcKyI0 SueitKy C TOMOTEHATOM TKAHU 9K30TeHHbIe SHepTeTHIeckue CyOCTpaThl (SIHTapHas, TAyTa-
MHUHOBAsL ¥ I6A0YHAS KUCAOTBI) AO H TIOCAE AOGABACHHS PAa30OIIUTEAS OKUCAHTEABHOTO GOCHOPHUAMPOBAHHS 2,4-AMHUTPODeE-
HOAQ. BKAQA B 9HAOTEHHYIO ABIXATEABHYIO aKTHBHOCTh MUTOXOHApHI NAD- 1 FAD-3aBHCHMbIX CyOCTPaTOB OLIEHUBAACS 110
AQHHBIM HHTHOUTOPHOIO QaHAAU32 C AMUTAAOM HAM MAAOHATOM.

CKOpOCTb SHAOTEHHOTO AbIXaHHs Ha poHe Bubpanuu 8 Iy koaebanacs ot 8,13+1,4 a0 14,1+1,8 (ur-arom O) mun'mr! 6eaxa
AOCTOBEPHO OTAMYASsICh OT AHAAOTUYHOTO IIOKA3aTeAs] KOHTPOABHbIX XXHBOTHBIX II0CAe 56 ceaHcoB Bubparuu. VHruburop-
HBII aHAAU3 TI0KA3aA, YTO BHOpaLus ¢ 4acToToit 44 I B Te e CPOKM BbI3BAAA IIOABEM MAAOHATIYBCTBUTEABHOCTH Ha 40%
(p <0,0S) c mOCAeAyIOIMM ee yMeHbIIeHHEM HIDKE YPOBHS KOHTPOAS, CBUAETEABCTBYS O HaYaAe YTHETeHHs CYKLMHAT3ABH-
CHMOJ1 OHOIHEPIeTHKH.

Oxwucaenne sxsorennbix NAD-3aBucuMbIx Cy6cTpaTos (s6A04HOM 1 IAYTAMAHOBOI KHCAOT) YTHETAeTCs HE3aBUCHMO OT 4acTo-
THI BUOPALIHH, TOTAQ KaK CKOPOCTD OKHCAEHHS 9K30TeHHOM SIHTAPHOM KUCAOTHI Bo3pacraeT Ha 45% (p<0,05) mocae 21 ceanca
Bubpauuu 44 Iy, CHIDKASsICh K 3aBepPIIEHIIO 56 CeaHCOB BUOPaLiiy. AHAAOTHYHBIE H3MEeHeHHsI HAOAIOAAAUCD B Pa3o0ILeHHOM CO-
CTOSIHUU ABIXaTEABHOM LieII MUTOXOHAPHIA, O YeM CBUAETEABCTBYIOT Pa3HOHAIIPABACHHbIE BHICOKOAMITAHTYAHbIE KOAeOAHFS ITO-
KazaTesl V., B AaNla3oHe 50-60% OTHOCHTEABHO YPOBHS KOHTpOAs mocae 7, 21 u 56 ceancos Bn6pauﬂ0HHoro BO3AEHCTBHS.
BsisiBAeHO, 4TO HapylieHHe HaraHCa MeXAY QYHKLIMOHAABHOM akTHBHOCThI0 FAD- 1 NAD-3aBUCHMBIX 3BeHBEB ABIXaTEAb-
HOU LjeII MUTOXOHAPUI 3aBHCUT OT YACTOTHI M AAUTEABHOCTH BUOPAIIUH, CBUAETEABCTBYET O PAa3BUTHH OHOIHEPreTHIeCKON
THIIOKCHHU H COIIPOBOXKAAETCS MOP$OTUCTOAOTNIECKUMH [PUHAKAMY TAOMEPYAOIIATHH SKCCYAATHBHOIO MHTPA- M 9KCTpaKa-
MUAASPHOTO THIIA.
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Influence of general vibration on the functions of the kidney mitochondrial respiratory chain of
rabbits in the experiment

Institute of Experimental Medicine, 12, Academika Pavlova Str., St. Petersburg, 197376

344

An experimental study of energy-dependent reactions of native rabbit kidney mitochondria under the adverse eftect of various
modes of general vertical vibration was conducted.

Energy-dependent reactions of native mitochondria of the cortical layer of the rabbit kidney before and after exposure to
general vibration with a frequency of 8 and 44 Hz for 7, 21 and 56 sessions of 60 minutes, they were studied by polarographic
method using a closed Clark-type membrane electrode. Various metabolic states of mitochondria were modeled in vitro
by introducing exogenous energy substrates (succinic, glutamic, and malic acids) into the polarographic cell with tissue
homogenate before and after the addition of the oxidative phosphorylation disconnector 2,4-dinitrophenol. The contribution
to the endogenous respiratory activity of mitochondria of NAD — and FAD-dependent substrates was evaluated according
to inhibitory analysis with amital or malonate.

The rate of endogenous respiration on the background of 8 Hz vibration ranged from 8.13£1.4 to 14.1+1.8 (ng-atom o)
min-1mg-1, significantly differing from the same indicator of control animals after 56 sessions of vibration. Inhibitor



Russian Journal of Occupational Health and Industrial Ecology — 2020; 60 (5)

Brief reports

analysis showed that vibration with a frequency of 44 Hz in the same time period caused an increase in malonatosensitivity
by 40% (p<0.05) with its subsequent decrease below the control level, indicating the beginning of suppression of succinate-
dependent bioenergetics.

The oxidation of exogenous NAD-dependent substrates (malic and glutamic acids) is suppressed regardless of the frequency
of vibration, while the rate of oxidation of exogenous succinic acid increases by 45% (p<0.0S) after 21 sessions of 44 Hz
vibration, decreasing to the end of 56 sessions of vibration. Similar changes were observed in the disconnected state of the
respiratory chain of mitochondria, as evidenced by multidirectional high-amplitude fluctuations of the VJ-p index in the range
of 50-60% relative to the control level after 7, 21 and 56 sessions of vibration exposure.

It was found that the imbalance between the functional activity of FAD-and NAD-dependent links of the respiratory chain
of mitochondria depends on the frequency and duration of vibration, indicates the development of bioenergetic hypoxia and
is accompanied by morphohistological signs of glomerulopathy of exudative intra- and extra-capillary type.
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BBepenne. B obaacru HayuHOro obecredeHus Mep II0
OXpaHe 3A0POBbsl PAOOTAIONIETO HACEACHHS IIOCTABACHO 3a-
AQ9a U3YHeHHUs 0coOeHHOCTeNl GOPMUPOBAHUS U TeUeHHU
npo¢eCccHOHAABHDBIX 32060A€BaHUI € YIeTOM A03a-39ddexT
saBucumocreii [ 1]. VI3BecTHO, 4TO CPeAU TEXHOTEHHDIX IPO-
H3BOACTBEHHBIX paKTOPOB B BEAYIIMX OTPACASIX IIPOMbIIIALH-
HOCTH OAHUM H3 HaHOOAee PacIpOCTPAHEHHBIX U 3HAYMMbIX
SIBASIETCS BUOpaLHsl, AeHCTBYIOLAst KAK XPOHUYECKHI cTpec-
COp, BBI3BIBAIOIIMI HAaNIpsDKEHHE apaNTaIlMOHHO-KOMIIeHCa-
TOPHBIX CHCTeM OpTaHM3Ma U (pOpPMHUPOBAHHE BUOPALHOH-
HOIt 60Ae3HH.

AoXa3aHOo, YTO BCe TOMEOCTAaTHYECK e CHCTEMBI OPTraHM3Ma
BOBAEKAIOTCS B PEAKLMU HA CTPecc-BUOPALHOHHOE BO3AEH-
CTBHMeE ¥ 3aBHCAT OT SHEPIHH KOAeOAHHS AAHHOTO PH3NIECKOTO
dakropa [2]. AeiicTBue Bubpanyuy Ha 6uoAOTHYECKHE CTPYK-
TYPBl HIPUBOAMT K HapYLIEHHIO CTPYKTYPHOH OpraHM3aIUK
BCEX TKAHEH M MOXeT AOXOAUTb AO CTEIIeHH AeCTPYKTypH3a-
IIMK ¥ ITapaHeKpo3a Ha pOHe BHIPAXKEHHBIX PACCTPOHCTB KPO-
BOOOpamenus [3], 4T0 OTpaXkaeTcsl LeAbIM PSAOM TKAaHEBBIX
6uomapkepos [4,5].

CunTaercs, 4To GaxTOp BUOPALMOHHOIO BO3ACHCTBHU II0-
POXKAQET THAPOAMHAMUYECKHE CHABL, BBISBIBAIOIIUE KOACOAHIL
IIeHTPAABHOTO ¥ IepU(epUIecKOTo BHYTPUCOCYAUCTOTO AAB-
AeHUs, CIOCOOHbIe H3MEHHTh KPOBEHAIIOAHEHHe [TAPeHXUMA-
TOBHBIX OPTaHOB, lepudepUdecKuil KpOBO- U AMMPOOTTOK [ 6],
BBI3bIBASI 3HAYMTEAbHbIE H3MEHEHHS YABTPACTPYKTYPhI KACTOK
MBIIIEYHOTO CAOSI APTePHH, ACTPAAAIMIO PErYASIMH KX TOHYCa
H, KaK CAEACTBHE, pereHepaTOpHO-MAACTHIECKYIO0 HeAOCTATOd-
HOCTb Ha yPOBHe [1apeHXUMATO3HbIX OPIaHos [ 6,7].

Mexay HeHpOIHAOKPUHHBIME HAPyIIEHUSIMH, MeMOpa-
HOTIATHSMH, aKTHBAIMeNd CHCTEMbI MEPEKHCHOTO OKHMCACHHS
AMIHAOB, TOPMOKeHUEM aHTHOKCHAAQHTHO 3amuth! [8] u co-
CTOSIHHEM COCYAOB IIPH BHOPALIOHHOM 60A€3HHU CYIIeCTBYIOT
TeCHble B3AUMOOOPaTHbIe CBA3H, GOPMUPYIOIIHE CUCTEMHbIE
MHKDPOAHTHOIIATHH, BEAYIIHe K KaIIMAASPHO-TPOIIecKo
HEAOCTAaTOYHOCTH M BHOpanuoHHOi Bucyeponaruu [7]. Co-
BOKYITHOCTb AQHHBIX CHHAPOMOB SIBASIeTCS IPUIUHOH HapyIme-
HHA ANQPY3UM KHCAOPOAA HA YPOBHE TKAHEBBIX KAIIHMAASIPOB.
O6 9TOM CBHAETEABCTBYET HAAMYME BEHO3HOMH THIIEPOKCHH,
yMeHbIIeHHe apTePUO-BEHO3HOH Pa3HHUIBI II0 KHCAOPOAY H
YTHAM3ALHH KHCAOPOAQ TKAHSIMH Y GOABHBIX BHOPAIIMOHHOM
6OACHDIO PA3HOI CTeleHH TsDKeCTH [9].

B nepeune mpodeccuonaabHbIX 3a60AeBanuil (Mpuxas
Munsapasconpassutus Poccun ot 27.04.2012 1. N 417)
IPHCYTCTBYIOT IPO(eCcCHOHAAbHbIE 3a60A€BAHHUS IIOYEK,
BO3HHUKAIOIIME IIPU KOHTAKTe C GU3NYeCKUMH PAKTOPAMH,
obmeit 1 AokaabHOM Bubpanueit | 10]. Hecmorps Ha MHOTO-
YHMCACHHBIE AQHHBIE O IIATOTeHe3e BHOPAIMOHHON 60Ae3HH,
POAb HApYILIEHUs TKAHEBOI OHOIHEPIeTHKH B Pa3BUTUM BH-
OpanMOHHO O0YCAOBAEHHBIX BUCLIEPOINATHI, i IIATOAOTHU
II0YKH, B YACTHOCTH, OCTAIOTCS He AOCTATOYHO M3yYeHHBIMH,
4TO CHIXAeT 3 PeKTUBHOCTh MPOPHAAKTHIECKHX 1 Aeded-
HbIX MeponpusTuii [1].

MarepnaA M METOAMKA MCCAGAOBAHHA. OKCIIepHMeH-
THI IpoBeaeHbl Ha 80 xpoAmkax-camnax nopoab! Iuamua-
Aa Maccoit 2,5-3 xr B Bospacre 3—4 Mecsira ¢ cobAIOAeHUEM
«IIpaBua npoBepeHus paboT ¢ MCIIOAB3OBAHUEM IKCIIEPH-
MEHTAABHbIX KMBOTHbIX> (mpukas N¢ 755 ot 12. 08. 1977 r.
M3 CCCP). Aefictsue obmeit Bubpanuu ¢ amnautyaoit 0,5
MM OCYILIeCTBASIAOCH C IIOMOLIBIO IIPOMbIIIACHHOM YCTAHOBKH
YB 70/200 (mpousBoACTBa MAIIMHOCTPOUTEABHOTO 06beAH-
HeHus «Masik>, 1. Kupos). ExeaneBrbie ceancsl no 60 MuH.
c vacroroil 8 u 44 I'y mpoBoauAuch B TedeHue 7, 21, 56 aHeit
(6e3 BoIxOAHBIX) B yTpenHue qachl ¢ 9.00 oo 11.00 B ocenme-
3MMHHUU IIEPHOA,.

H3syyeHue sHepreTHYecKOro CTaTyca HATUBHBIX MUTOXOH-
Apwit 8'1\‘/[11() IIPOBEAEHO COTAACHO METOAMYECKHM PEKOMEHAR-
yusam [ 11] nmoasporpaduaeckum MeTopoM B staeiike 1 Ma, ipu
37°C B cpeAe MHKYOaLMH, yPaBHOBEIIEHHOM C KHCAOPOAOM
Bosayxa [12]. Cxopocts pbxanust Mx (V) B 3aBucumocty ot
AOBABOK B sraeiiKy Bblpaxkasach B (Hr-arom O) mus ' mr~ Geaxa.
Meraboandeckre coCTOSHIS MX «IIOKOSI» U «aKTHBHOCTH >
MOAEAHPOBAAKCD i Vitro IPpU BapbUPOBAHUU 3K30T€HHbIX
SHEpreTHYeCcKHX Cy0CcTpaToB (A0 ¥ IOCAE BBEACHUS B SUEHKy
2,4-punuTpodenona) [13,14].

BKAa B 9HAOTEHHYIO AbIXaTeAbHYI0 akTHBHOCTH (V) Mx
NAD- u FAD-3asucumsix cy6cerparos (NAD-3C u FAD-3C)
OLIeHMBAACS 10 AAHHBIM HHTUOUTOPHOTO aHaAu3a [12] ¢ amu-
TAAOM HAM MAAOHATOM, BBOAUMBIX B ST4eHKy Ha pOHE IHAOTEH-
HOT'O ABIXaHHUS AO KOHIIEHTPAIIUK 2 MMOAb.

B xauecrBe 3K30TeHHBIX Cy6CTpaToB Mcmoab3oBasr FAD-
3C — surapuywo kucaory (V,,), 1 mmoab uau cmecs NAD-
3C — rayramuHOBOI1 1 16a09HOM KucaoT (Tay+man) mo 3
MMOASL (V,1a,). BBeAeHHEM B sTueliky pasobmurens 2,4-Au-
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Hurpodenona (2,4-AH®) a0 20 MKMOAb HMUTHPOBAAH CO-
crosarie AT®-a3Hoit aKTUBHOCTH MHTOXOHAPHIA.

Orxauk Mx Ha HeOAarompusTHbIA GaKTOp in Vivo owe-
HUBAACS 10 COBOKYNHOCTH KuHeTndeckux (V) u pacuer-
HBIX IapaMeTpoB: V, u V, ..., — CKOPOCTH OKHCACHHUS
9K30TEHHOTO CYKI[MHATa M CMeCH TAyTaMaTa U MaAaTa B
COCTOSIHUM «TIOKOS», Vo, M Viyyanp — CKOPOCTH OKHCAEHHS
CyOCTPaTOB B «aKTHBHOM>» COCTOSIHME MX B ycaoBusx ATO-
a3HOM HATPY3KH, MOACAUPYEMOI C IIOMOIIBIO PA30OMUTEAS
2,4-AHO®. PeryasTtopHuble mapaMeTphl KOAMYeCTBEHHO
XapaKTepu30BaAH Iepexop Mx B pasHsle cocTostHus (0T
3HAOTEHHOTO B COCTOSHHIE «IIOKOS>», OT «IIOKOSI> B «aKTHB-
HOe>» COCTOSIHHE).

PaccuynTanbl K09 GHITHEHTB CTUMYASLIIH (KC):

KCﬂK:VﬂK / Va j KCrAy+MaA:VrAy+MaA / Vs;
KPEK=V5]K—P / Vm(;
KPrAy+MaA = VrAy+MaA-p / VrAy+MaA)

rae: KC — cTUMYASILINA 9HAOTEHHOTO ABIXaHMS 9K30TeH-
HbIM cyOcTpaToM, Vo i V.00, — CKOPOCTD AbIXaHIS Mx mocae
A06GaBAEHHS 9K30TeHHOTO Cy6CcTpaTa (SHTAPHOM KUCAOTBI HAU
I'Ay+MaA) ; KP — crumyasinust cy6crparsoro abixanms 2,4-AHO,
V,«p — CKOPOCTb OKHMCAEHHS 9K30T€HHOM SHTAPHOM KHCAOTBI
mocae pobaBaenus 2,4-AHO; Vigssanp — CKOPOCTb OKUCACHHUS
9K30TeHHBIX TAyTaMaTa U MaAaTa mocae pAobasaenus 2,4-AHO.
KoapdummenTsr KC 1 KP BbIpaXkaAuCh B YCAOBHBIX €AMHHITAX.

KonneHTpanus 6eaxa B roMoreHare TKaHU MOYKH H3Meps-
AaCh MOAMQUIIMPOBAHHBIM MUKPOOHYPETOBBIM 9KCIIPeCC-Me-
TopoM 10 J. Goa [15] » KOTOPBIX 06AaAaeT BHICOKOM 4YBCTBU-
TeABHOCTBIO M HE 3aBUCUT OT aMUHOKMCAOTHOTO COCTaBa beAka
1 XapaKTepH3yeTCs AMHEHHOH CBA3bI0 MeXAY KOHIIeHTpaljei
GeAKa U HHTEHCHBHOCTBIO OKPACKH IIPO0O B IIMPOKOM AHAIla-
30He KOHIIeHTPaLIi.

[ToBpexaatommee AeficTBHe 00IIell BUOPALUK Ha [OYKU
HOATBEPXXARAOCD THCTOAOTHYecKH. CTaTHuCTHYeCKas 06paboT-
Ka AQHHBIX IIPOBeAEHA C IOMOILIBI0 mporpaMM Statistica for
Windows 6.0. 3Ha4MMOCTb MeXTPYIIIIOBBIX PA3AMYHIL OLieHHU-
BaAach IO Mapamerpudeckomy (t-kpurepwuit CTBIOAGHTA) HAK
HelapaMeTpHIecKoMy (U-rect Buakokcona-ManHa-YutH#)
KPUTEPHAM B 3aBUCHMOCTH OT TUIIA PACIIPEACACHHUS.

PesyabTaThl 1 BX 06cyxaenne. I13BecTHO, 4TO CKOPOCTD
SHAOTEHHOTO ABIXaHISI FOMOT€HATa TKaHHU IIPEACTABASIET COO0M
HHTEIPaTUBHbII [TAPaMeTp, CBUAETEAbCTBYIOLINIT 06 OCHAIIeH-
HOCTH ABIXaTEAbHOM LIENTH KACTKH SHAOTEHHBIMHI MeTabOAMTAMH,
HAKOIAEHHBIMH B IIporiecce ¢yHKIMORNpoBanus [ 12] n otkan-
KaeTcs Ha BO3AeHCTBIE BHEIIHHX $paKTOPOB, HAIIPABACHHBIX Ha
IIeAOCTHBIH OpTaHU3M. B AaHHOM HCcCA€AOBAHMM AMHAMUKA IIO-
Ka3aTeAs S9HAOTEHHOTO ABIXAHHS 3aBHCEAA OT PeXUMOB (vacro-
TBI M AAMTEABHOCTH) BUOPALIMOHHOTO BO3AEHCTBUS (Tabamma).

OHAOTEHHOE AbIXaHHE TKaHH 00eCcIeqrBaeTcs IpenMyie-
CTBEHHO [IOTOKOM 9AEKTPOHOB Yepe3 HauboAee IIPOAYKTHBHbIE
NAD-saBucumsiit u FAD-3aBucumeiit pepmeHT-CybCTpar-
Hble KOMIIAEKCHI, BKAAA KOTOPBIX B AKTHBHOCTh MUTOXOH-
APHI1 OLleHUBAEeTCSI TOCPEACTBOM HHIMOUTOPHOTO aHAAU3A
[12,14,16]. VIHrn6uTopHLIi aHAAM3 [OKa3aA, YTO Ha QoHe
Bubpanuu 8 Iy pupoCT MAAOHATIYBCTBUTEABHOCTH COCTABUA
20% 4epe3 7 ceaHcoB BHOparuy, a 3aTeM ITAABHO CHU3HACS K
IIOKA3aTeAl0 HHTAKTHOTO KOHTPOAS. BrIicOKoYacTOTHas BU-
Opaliis B Te JKe CPOKH BBI3BaAa IIOABEM MAAOHATIYBCTBUTEAD-
Hoctu Ha 40% (p<0,05) C IIOCACAYIOIIUM €€ yMeHbLIeHHEeM
HIDKE YPOBHS KOHTPOASI, CBHAETEABCTBYS O Ha4aAe YTHeTeH s
CYKILMHAT3aBHCUMON OHOIHEPreTUKN.

Cyb6crpatHoe pbixanne V..., 1 V,, OTpaxaer crmoco6-
HOCTb COOTBETCTBYIOIIETO 3B€HA ABIXaTEABHOH LIeITH OKUCASTD
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onpeaeAeHHbI sHepretudeckuil cybcrpar (NAD- nan FAD-
3aBUCHMbIit) H HCIIOAB30BATb €TI0 B Ka4ecTBe AOHOpa MpOTo-
HOB U 9AeKTPOHOB AA4 cuHTe3a ATO. OkucaeHne 9K30TeHHBIX
NAD-3aBHCHMBIX CyOCTPAaTOB yrHETAeTCsl He 3aBUCKMO OT 4a-
CTOTbI BUOPALIHH, TOTAQ KAK CKOPOCTh OKUCAEHHUSI 9K30TeHHOM
SHTApHOM KMCAOTHI BodpacTaeT Ha 45% (p<0,05) mocae 21 ce-
aHca BuOpanuu 44 I, CHIDKAsCh K 3aBepLICHUIO 56 CeaHCOB
BI/IGpaLII/II/I c yacrorou 44 I,

Tabauna / Table
ITapamMeTphI 9HAOTEHHOTO ABIXaHHS MHTOXOHAPHH IOYKH
KpPOAHKA Ha $poHe 00meli BepTHKAAbHON BHOPAIHH C Ya-
croroii 8 u 44 I'y
Parameters of endogenous respiration of rabbit kidney
mitochondria against the background of a General vertical
vibration with a frequency of 8 and 44 Hz

®axrop BuOpanuu CKOpOCTDh 9HAOT€HHOTO AbIXa-
Yacro- | Ymcao cean- n | HHA HATUBHBIX MUTOXOHAPHI
ta, I'y | coB Bu6panun nouxu (V)
0 0 20 8,13+1,4
8 7 10 7,0 £1,1
8 21 8 6,2+0,8
8 56 10 14,1+1,8*
44 7 10 10,1+1,6
44 21 10 11,4+1,72*
44 56 10 8,8 £1,1

IIpumeuanus: «0» — rpynma MHTaKTHBIX XUBOTHBIX; V, —
CKOPOCTb 3HAOTEHHOTO Abixanus B (Hr-arom O) mun. ™ mr! 6eaxa;
YKa3aHbI CpeAHMe 3HAYeHMS [TOKa3aTeAeH ¢ ux 95%-HbIMH AOBepHU-
TeABHBIMY HHTEPBAAAMHY; ¥ — CTAaTHCTUYECKU 3HAYUMbIE Pa3AHYHS
MeXAY I'PYIIAMH HHTAKTHBIX M IIOABETHY THIX BUOPAL{MI XHBOTHBIX
(p<0,05).

Notes: “0” — group of intact animals; V- endogenous respiration rate
in (ng-atom O) min-1 mg-1 protein; average values of indicators with
their 95% confidence intervals are indicated; * — statistically significant
differences between the groups of intact and subjected animals (p<0.05).

B aktusHOM (pa3obImeHHOM) COCTOSIHUM MUTOXOHAPHH
IIOYKH TAKOKe OKHCASIAM 9K30TEHHYIO SSHTAPHYIO0 KUCAOTY boAee
uHTeHCUBHO, 4eM NAD-3aBHCHMBIe CYOCTpaThI, O YeM CBHAE-
TeAbCTBYIOT Pa3HOHAIIPaBACHHBIE BhICOKOAMIIAUTYAHBIE KOAe-
6aHKA mokasaTeAs V,«p B Auamasone 50-60% oTHOCHUTEABHO
YPOBHSI KOHTPOAS rocae 7, 21 i 56 ceaHCOB BUOPAIJMOHHOTO
BO3AEHCTBUSL.

M3BecTHO, 4TO A0GAaBKA 9K30reHHOr0 CYOCTpaTa K TKaHe-
BOMY IpeIlapaTy B COCTOSHHHI S9HAOT@HHOTO ABIXaHMS OKa3bl-
BaeT aKTHBU3UPYIOIee BO3ACHCTBHIE, CAM ABIXaTeAbHAs LieThb
paboTaer B onTuMaAbHOM pexxume. KoamuecTsenHoi Mepoit
«9HEpTH3alUI> SIBASTCS KOIQPUITMEHT CTUMYASAIIUH AbIXa-
Hus (KCry10n KC,,). TIop06HO 9TOMY cTHMYASIISA Cy6CTpaT-
HOTO ABIXaHHS Pa3oOIIHTeAeM OKHCAMTEABHOIO $poCPOpHAU-
poBanus npotoHopopoM 2,4-guruTpodenorom (2,4-AH®)
KOCBEHHO OTpPaXkaeT yPOBeHb CONPSKEHHOCTH OKHMCACHHS M
$ochoprarpoBaHHA B AbIXaTeAbHO Ileny U 3¢ PeKTUBHOCTD
ee paboTsl. IlokasaTeAn CTHUMYASILIAM ABIXaHUS U ero addek-
THBHOCTH B CHCTeMe OKHMCAEHHS SHTApHOU KHCAOTHI IIPeBOC-
XOAMAM aHAAOTHYHbIE TOKA3aTeAH B CUCTeMe okucaeHus NAD-
3aBHCHMOTO pepMeHT-CyOCTPATHOTO KOMIIAEKCA.

AHaAM3 TapaMeTpPOB, OTPAKAIOIUX COCTOSHUE ABIXaTeAb-
HOI IjeIT MUTOXOHAPHH TKaHH ITOYKH, YKa3bIBaeT Ha Pa3BUTHE
HM3KO3HEPIeTHIecKoro capura Ha yposHe NAD-3aBucuMoro
3BEHA ABIXaTeABbHOH IIeIlH, Toraa Kak B 3oHe FAD-3aBucuMoro
3BeHA SHEePrH3alus MOBbIIAaeTcs (BO3pacTaeT CTHMYASLHS
ABIXaHHS U CONPSIKEHHOCTh OKHCAUTEABHOTO $pOCHOPHAHPO-
BaHHUA Ha 9K30T€HHOM SHTAPHOM KHCAOTE, IyBCTBUTEABHOCTD
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SHAOTEHHOTO AbIXaHHS K MaAoHaTy). COBOKYIIHOCTb IIPU3HA-
KOB CBHAETEABCTBYeT 0 passutu I passl 6nosHepreTHIeCKOMH
rurnokcnu [17], aHAAOTHIHO TOMY, YTO GBIAO AOKA3AHO AAS
APYTHX OpraHoB (cepALie, IledeHb) KPOAUKA, IOABEPTHYTHIX
AHAAOTHYHBIM PeXXUMaM BUOPALOHHOTO BosAeicTys [ 18].

ApXHTeKTOHHKA TKAHKM KOPKOBOTO CAOS IIOYKH Y HHTAKT-
HBIX XMBOTHBIX COOTBETCTBOBAAA TUITUYHOM IMCTOAOTUYECKON
xapruse [3]. B ycaosusax Huskouacrorsoit (8 I1y) npoaonru-
POBAHHO# BUOPAIIMHK H3MeHeH!s MOPOTrHCTOAOTHYECKOH Xa-
PAKTEPHCTUKH [TOYeK OBIAN HE3HAYHTEABHDI ¥ YKAAABIBAAKICH B
AMATIa30H BU3YAABHO QUKCHPYEMOM CTAHAAPTHOM reTeporeH-
HOCTH CTPYKTYP, IPUCYIIefl T0YKAM MHTAKTHBIX KHBOTHBIX.

CymMMarius HeOAAronpHATHBIX 3¢ $eKTOB P OAOHTMPOBAH-
HOM BBICOKOYACTOTHOM (44 I'u) obmeit Bn6paunu oT 7 A0 56
CEaHCOB IIOATBEPIKAAAACH M3MEHEHISIMU MOPQOTHCTOAOTHYE-
CKOM XapaKTePUCTUKH KOPKOBOTO CAOS IIOYKH, KOTOPBIH 5IB-
AsteTCst HanboAee aKTHBHBIM [IOTPeOHTeAEM SHepreTHIeCKUX
pecypcoB. Co CTOPOHBI KAYOOUYKOBOTO alIapara pa3BHBAAACH
TAOMEPYAOTIATHS 9KCCYAATHBHOTO MHTPA- M 9KCTPAKATHAASIP-
HOTO THIIA. YBEAHUEHHE CTEelleH! TIOAHOKPOBHS KAIMMAASIPOB
KAyOOUKOB COYETAAOCH C HePABHOMEPHBIM OCKYACHHEM HX KAe-
TOYHOTO COCTaBa. DIIMTEAHIT U3BUTHIX KAHAABIIEB HAOYXAA, MIX
IIPOCBET COKPAIJAACS, B HEM IIOSBASIAMCH XAOIbS M HUTH Oea-
KA, HAPACTAAM SIBACHHS HHTEPCTHIHAABHOTO OTeKa KOPKOBOIO
CAOS1 1 IIOSIBASIAYICH KPOBOM3AMSIHIL. Mopdorucrosorudeckue
H3MeHeHMs], 00YCAOBACHHBIE YBeAUYEHHEeM YaCTOTHI H AAHTEAD-
HOCTH BHODALHH, TIOATBEPAHAY €e AM3PETYAUPYIOLIHIL i II0-
BP@XAQAIONIUH XapaKTep BO3ACHCTBHU [19-25].

3akarouenne. Takum 06pasom, Ha PoHe 8030eticmsus subpa-
YU 8 MKAHU NOUKU IKCHEPUMEHMANLHDIX HUBOMHBLX NPOUCXO-
Jum adanmusHas nepecmpoiixa 01oIHep2emMuUH1ecKUx npoyeccos,
cymv komopoii 3axAtouaemcs 8 akmususayuu FAD-3asucumozo
36eHa ObIXAMEALHOTL Yenu, OMeemcImeenH020 3a OKUCAEHNE SH-
mapHoti kucromvt u coxparenue cunmesa ATO na yumoxpommom
yuacmxe dvixameavroii yenu. Cyugecmeosarie ConpsmrenHocmu
8 pabome JvixameAvHol Yenu u MPaHcKpUnYUoHHOL IKcnpeccun
UHOYYUPYeMbIX 2UNOKCUeL] 26H08 Be0em K MOMY, 41O HA PoHe npe-
00A00aHUS OKUCAEHUS SHMAPHOT KUCAOMbL 3ANYCKALIMCs IKCnpec-
CUsl 2eHOB-MUMIEHETl U CUHIMES 3AUUMHDLX A0ANMUBHBLX 0eAK08.
3asucumvie HIF-1 (Hypoxia Inducible Factor) zemvi-muwenu,
udenmuduyuposanrozo e cepdye, neuen, nouxe u opyaux oped-
Hax, cnocobcmeyiom docmaske KUCAOPOOa Hepes MexXanuMbl ycu-
AeHus mparncnopma eaokosvy, npodykyuu AT®, uonnozo mpanc-
nopma, KAemo4HoL npoAudepayuL, GKMusUAYUL SPUMponoI3a
u aueuozenesd. B cosokynnocmu eviuienepeducAeHHble MEXAHUMbL
€030a10m HOB0E CIAYUOHAPHOE COCMOSHIE IHEP2EMUHECK020 00-
MEHA 8 YCAOBUSX CIPECCA, 41O HAWAO nodmeepcdentie 6 darnom
uccAedo8aHUU NPUMEHUMEALHO K OUOIHepzemuKe noukuy. Hcxods
U3 GoAbLel UHMEHCUBHOCHIY U YCMOTIMUBOCIMU K 8UbpAyuL npo-
YeCcco8 YMUAUSAYUY SHMAPHOTL KUCAOTHbL, MOJICHO HPEONOAOHCUMD,
Umo 8 ycAo8usx 603delicmeus subpayuy oA pearusayuu 6cezo
KOMNAEKCA A0anmusHolx peaKyuii U KoppeKyuu passusaruyux-
¢ nospexcoenut Heobxodumo dapmarorozuseckoe noddeprcanue
CYKYUHAMOKCUOAZHO20 OKUCAEHUS. 1LyMEM UCHOAB30BAHUS, HANPU-
Mep, CYOCMpamHbLx aHMUUNOKCaHMOB.
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Jubilees

IOBNMEN

PAKUTCKUU BAAEPUM HUKOAAEBUY

(k 70-aeTHI0 CO AHS pOXKACHHS)

15 mag 2020 r. ucrmoanuaocs 70 AeT co AHS
POKACHHS 3aMECTUTEAS] AUPEKTOpa IO HayIHON /
pabore OBYH «®DepepasbHbIil HAYIHBII IEHTP
ruruess: uM. O.0. Dprcmana» Pocrorpebrapso-
pa akapemuxa PAH, AookTOpa MEAMIIMHCKHUX HAyK,
npodeccopa Baseprsa Huxoaaepraa Pakurckoro.

ITocae oxonuanus ¢ orauumeMm B 1973 r.
KueBckoro MeAMIIMHCKOTO MHCTUTYTA UM. A.A.
Boromoasna B.H. Pakurckuit pa6oraa Bo Bee-
corozuoM HUU rurvensl 1 TOKCUKOAOTHH TIe-
CTUIIMAOB, IOAMMEPOB U MAACTHYECKHX MACC
Mumnsppasa CCCP, mpofias myTh OT acnupaH-
Ta AO PYKOBOAHUTEAS AaGOPATOPUM U OTAEAR.
B 1993 r. mo mpuraamenuo Munsapasa PO
IlepeBeAeH Ha AOAKHOCTD PYKOBOAUTEAS Aa0O-
patopuu 1 otpesa B QHIT um. O.0. pucmana.

B 1978 r. 3amuTHA KAHAMAATCKYIO (LIOAI/IYB, MOCKBa), B
1989 r. poxropckyio (BMA um. C.M. Kuposa, AeHunrpaa) Auc-
cepranuu. B 1995 1. B.H. PakurckoMy 6bIA0 IIPHCBOEHO y4eHOe
3BaHMe Ipodeccopa Mo crenuasbHoCTH «Iurunena», s 1997 r.
OH u36paH YAeHOM-KoppecnoHaeHToM Poccniickoil AkapeMun
MEeAUIIMHCKUX HayK 110 CIeNHAABHOCTH «CaHUTapHAs TOKCHKO-
Aorusi», a B 2004 r. — axapemuxkom PAMH no cnenmassHoCTH
«Turuena>». B 2002 r. Baaepuio HuxoaaeBudy nprcBoeHo 1mo-
JeTHOe 3BaHHe 3aCAy)KeHHBIN AesTeAb Hayku PO.

C 2000 r. — aupexrop HMH rurneHs!, TOKCHKOAOTHH IECTH-
[MAOB M XUMHYecKol 6esomacHoctu B coctae PBYH «OHIIT
M. .9, Opucmanax. C 2013 o ¢peBpaab 2020 r. UCIIOAHSA 065
sanHocTH AupekTopa OHIIT um. O.0. OpucMaHa, B HacTosmee
BpeMsI SIBASIETCSI 3aMECTUTEAEM AMPEKTOPA [0 HAyYHOM paboTe.

B.H. Pakurckum HayqHO 060CHOBaHA KOHIIEIILUS OLIEHKY I10-
TEHITHAABHON H PEAABHOI OTIACHOCTH (pHICKa) KCeHOBHOTHKOB AAS
4eAOBeKa, pa3paboTaH U BHEAPEH B IPAKTHKY PSIA HayIHBIX [IOAOKe-
HMI B 00AaCTH IPOPHUAAKTUIECKOM MEAVIIMHDI, METOAOB PaHHEH AMa-
THOCTHUKY H IIPEAOTBPALEHUS] PA3BUTHS 3400A€BaeMOCTH HACEACHHS.

B.H. Paxurckuit BHeC GOABIION BKAAA B TEOPHIO THTHEHIYe-
CKOT'O HOPMHPOBAHUS KCeHOOMOTHKOB, BKAIOYAsl FAPMOHUBALIIIO
THUTHEHMYEeCKUX HOPMATHBOB C MEXAYHAPOAHBIMU CTAHAAPTAMH C
COXpaHeHHeM OTedeCTBeHHbIX IPHOPHUTETOB (IIPUHLMI KOMIIACKC-
HOTO THTHEHMYeCKOoro HopMupoBanus). OH IPHHUMAA HETIOCPeA-
CTBEHHOE YYaCTHe B pa3paboTKe U3MeHeHHUH 1 A0ITOAHeHuit B Depe-
paabHsie 3akoHbl N0109-03 «O 6e3omacHoM 0bpaleHmH C IecTH-
LIIAAMH ¥ arpoxuMuKaramu> 1 Ne52-03 «O canuTapHO-3mMAEME-
OAOTHMYECKOM OAArOIIOAYIHH HaceAeH s> . I10A ero pyKOBOACTBOM U
IIPY HEIIOCPEACTBEHHOM YYACTHI IIOATOTOBAEHO U BHEAPEHO GoAee
40 HOpMATHBHBIX ¥ HAYYHO-METOAMYECKHX AOKYMEHTOB, UMEIOITNX
B)XHOE TOCYAAPCTBEHHOE U HAyYHO-TIPAKTHYECKOe 3HAYEHHE AAS
COXpaHEeHHUsI 3AOPOBbSI HACEAEHHS, B TOM YHCAE AeTel U IOAPOCTKOB
(CanITun 1.2.2584-10 «Turuesmdeckue Tpe6oBanus K 6e30MacHO-
CTH IIPOIIECCOB MCIIBITAHKS, XPAHEHNS], PeaAU3aIHIL, TPHIMEHEeHNS,
00e3BPEeXXUBAHIS M YTHAUSALIHN TIECTULIUAOB U arPOXIMUKATOB>,
I'H 1.2.3111-13 «I'urnenudeckue HOpMaTUBBI COACPKAHHSA IIECTH-
MAOB B 06'beKTax OKpysKatomeil cpeasl (mepedenn)» u Ap.). Bos-
raasaster pabory OHLUT mm. O.O. pucmana mo peasmsarmu Ha-
LMOHAABHOM IIPOTrPaMMBI I10 BHEAPEHHUIO TPUHIMIIOB HAAAEXKAIIEH

raboparopuoit mpaxtuku (HAIT), yTeepskaenHo#
ITpasureabctsom PO (N22603-p or 28.12.2012),
SIBASIETCSL OTPACAEBBIM HHCIIEKTOPOM B 06AaCTH
HAII B cucreme PocakxpepuTanuu.

B.H. Paxutckum ony6ankoBano 6oaee 500
Hay4HBIX TPYAOB M3 HUX —13 KHur, 4 y1e6HUKOB
(2 3a py6esxom), 10 usobpeTeHuit u NaTeHTOB,
60aee 70 METOAMYECKUX U HOPMATHBHBIX AOKY-
MeHTOB, 6oaee 10 MoHOrpadumil.

IToa HayYHBIM PYKOBOACTBOM U IIPU KOHCYAB-
tuposannu B.H. Pakutckoro samumeno 12 Aok-
TOPCKHX U 31 KAHAMAATCKAS AMCCepTaLUs.

B.H. Paxurckuit ocyljecTBAsET OOABIIYIO Op-
FaHU3ATOPCKYIO U OBIIEeCTBEHHYIO AESITEABHOCTb.
Omx ABAseTcs 3aMeCcTHTeAeM aKaAeMHKa-CeKpeTa-
ps cexiuu PAH, uaenom 610po OTAeAeHHS IPOPUAAKTHIECKON
Mepununbl 1 OTaeAeHus 3amuTh pactenuit PAH, mpeacesareaem
MIpaBAE€HUS Bcepoccnﬁcxoﬁ o0IecTBeHHOM OpPraHM3ALUU TOK-
CHKOAOTOB, YA€HOM IpaBAeHmst O6IecTBa TMTHEHICTOB U CAHU-
TapHBIX Bpayeli, mpeacepaTeeM I[Ipobaemuoit komuccuu PAH o
HpOPUAAKTHIECKOH TOKCUKOAOTHH, 3aMECTUTEAEM ITPEACEAATEAS]
Komuccnn 1mo rocysapcTBeHHOMY CAaHUTAPHO-IMHUACMUOAOTHYE-
ckoMy HopMupoBaauo pu DepepasbHoil cAyxOe 110 HaA30PY B
cepe 3amuUTH IPaB MOTpebUTEAEH U OAQTOIIOAYIHS YeAOBEKa,
npepacepateseM Auccepranuonnoro cosetra PEYH «OHIT
M. O.0. Dpucmanax», yaenoM paboueit rpymmst « CaHUTapHbBIE
MepbI» npu EBpasuiickoil 9KOHOMHYECKOH KOMUCCHH, 3aMeCTH-
TeaeM npeacepareast Komuccuu o mpobaeMam rUrueHs! U TOK-
CHKOAOTUH IIECTULIMAOB U arpOXUMHUKATOB DepepasbHOM CAyKOBI
II0 HaA30PY B cdepe 3aIIUTHI IPaB MOTPeOUTeAeH U OAATOMOAY-
4ps YeAOBeKa, YAeHOM MexBepoMcTBeHHOro HayyHOro CoBera
PAH u Bcepoccuiickoit cAyXObl MEAUIIUHBI KaTAaCTPO, IACHOM
MexBeAOMCTBEHHO KOMICCHH 110 BOIIPOocaM 6e30macHoro 06-
PpaleHys C HeCTHIMAAMH M arp OXMMHKATaMK Ipu MuHuCTepCcTBe
CeAbCKOTro xo3sicTBa Poccurickoit (DEAepaLU/II/I, 3aMeCTUTeAeM
TAQBHOTO PeAAKTOpa KypHaAa «3papaBooxpaHeHue Poccuiickoit
Depepanun>, YAEHOM PEAKOAAETHIT XXYPHAAOB « Tokcukoaoru-
YeCKMH BeCTHHK>, «['MrneHa u caHuTapusa>», « AHAAM3 pPHCKa
3AOPOBDBIO» U «3alUTa PACTEHHI> .

B.H. Paxutckuit HarpaxxaeH MeAaabio «B mamats 1500-aeTust
Kuesa» (1983), HarpyaHbiM 3HaKkoM « OTAMYHUK 3ApaBOOXpaHe-
uus>» (1984), moyerHpIMu rpamMoTamMu 1 6aaropapHoCTAMH Mu-
HHUCTepCTBa 3ApaBooxpaHenus Poccuiickoit Qepeparyn (1997,
2000), opaenom Apyx6st (2010), Aunaomom mpemun PAMH
uM. O.0. Dpucmana no ruruene (2013).

Axapemux Poccuiickoit Akapemun Hayk Basepuit Huxosaepira
PaxuTCcKuit — KPYIHBIH YYEHBIN, OAUH U3 BEAYIIUX CIICI[HAAUCTOB
B 00AACTH IUrHeHsl, IPOPHUAAKTHIECKOI TOKCUKOAOTUU He TOABKO
B Halllell CTpaHe, HO U B MHUpe.

Baaepus Hukoaaesrda PakuTckoro oTandaer ray6oxas reope-
THYeCKas IIOATOTOBKA, ITUPOKHE IIPAKTUIECKUe 3HAHMUS, SPYAULIHS,
MPUHIUIIHAABHOCTD, AKTUBHASI TPOKAAHCKAS! [IO3ULHS, OOABIIHE
OPTaHU3aTOPCKYIE CIIOCOOHOCTH, OH IIOAB3YETCS 3ACAY KEHHBIM YBa-
JKEHHEM KOAAET, YI€HHKOB M IIHPOKON MEAUIIMHCKOM obImecTBeH-
Hocty Poccyy 1 MHOTHX 3apy0eXXHBIX CTpaH.

Koarexmus OBYH «Qedeparvmvtii nayumviii yenmp eueuenst um. O.0. Spucmana>,
pedxorreaus sypHara «Meduyuna mpyoa u npomviuAEHHAS IKOLOUL >
nosdpasasiom Barepus Huxoraesuua c obureem u serarom Kpenkozo 300posvs u 6razonoryus!
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I06uaen

HNPUHA BACUABEBHA AIIbIHA

(K SS-AeTHIO €O AHST pOXKACHHS)

S Masi MCIIOAHHAOCD S5 AT CO AHS POSKACHHSA 1
32 roaa BpaueOHOI, HAyYHO, OPraHU3ATOPCKON U
obmecTBeHHOI AesireabHOCTH Mprusr Bacuabes-
Ho!t Snpiasr — 3acayxeHHoro Bpada PO, pooxTopa
MeAHIIMHCKHX HayK, podeccopa.

Wpuna BacuabeBHa S1jpiHa moTOMCTBEHHDIN
Bpay. Popuraacy oHa B 1965 roay B r. IlfeaxoBo
MockoBckoit 06AacTH.

B 1988 roay mocae oxoH4aHHS CpeAHelt KO-
ABI C «30A0TOM MEAAABIO>» U ATTECTATOM C OT-
AmaneM VL.B. SnsiHa mocTynmmaa Ha AedeGHbIR
¢akyapTeT 2-r0 MOCKOBCKOTrO OpAeHa AeHHHA
TocyaapcTBeHHOr0 MeAHIIMHCKOTO HHCTUTYTA
um. H.Y. TTuporosa. B mepuop obydenus B Me-
AuHCKOM HHCTHTYTe Mpraa BacuabeBHa mpo-
SIBASIAQ MHTEPeC K HayJHO! paboTe, aKTUBHO 3a-
HHMMAAach B HAyYHOM CTYAEHYECKOM KPYXKKe IO
AepMaTOBEHEPOAOTHH, HEOAHOKPATHO BBICTYITAAA HAa HAy4HBIX
KOH(EePEHIUAX CTYACHTOB I MOAOABIX YUEHbIX.

B nepuop o6yuenus B Mepununckom uscruryte Vpusa Ba-
CHAbEBHA aKTUBHO 3aHMMAaAach obliecTBeHHOM paboToit. U ceit-
9ac ¢ 6AATOAQPHOCTDIO BCIIOMHUHAS CTYACHYECKYIO XU3Hb, VprHa
BacuabeBHa cumTaeT, 9TO 0OIIECTBEHHAS PA6OTA CTAAA «IIKOAOMH
XKUSHI> AAS Hee, TOMOTAQ COPMHUPOBATH AKTHBHYIO KUSHEHHYIO
TIO3HIINIO, HAYIHAA OOIAETCS C AIOABMHL.

ITocae oxoryanus uacTHTyTa B 1988 roay Mpuna Baciabena
npucrymaer k pabore B QepepaAbHOM HayIHOM LIEHTPE TUTHEHBI
M. O.0. Dpucmana PocriorpebHap3opa. 3aKoHUMAA B 9TOM Y-
PeXXACHHH aCIIUPAHTYPY ITOA PYKOBOACTBOM H3BECTHBIX IIpodec-
COpOB — AepMaToAora-npodarosora bopuca Asexcapposida
ComoBa u AropmMuast ArekceeBHbI VIBaHOBOT.

IMocAe 3amuThl KaHAMAATCKOR Avcceprarun Vpuna Bacuabes-
Ha SnpHa paboTasa BpadoM, a 3aTeM HAyIHBIM COTPYAHUKOM II0A
PYKOBOACTBOM KaHAMAATA MeAMITMHCKUX Hayk P.M. Maabrusoi.
Vmenno Torpa y Mpurns: BacuabeBHBI BO3HHK HHTepeC K H3Y9eHHUIO
(OPMHUPOBAHIISL MEXaHM3MOB BO3ACHCTBISI HEOAATOIPHSITHBIX PaKTO-
POB IIPOU3BOACTBEHHON CPEABL HA KOXHbIE TIOKPOBBI PaBOTAONINX
BO BPeAHBIX YCAOBHSAX TPyAd. Ha ocHOBaHMM TOAYYeHHDIX AQHHBIX B
199S r. fIpraa 1.B. sammmiaeT KaHAMAATCKYIO AuccepTaruio «Pan-
HSISL AMarHOCTHIKA U IPOQUAAKTHKA 3a00A€BaHUH KOKU Y pabounx
acfecToLleMeHTHOrO PON3BOACTBa>» [Tocae ee samursr Mpune Ba-
CHAbEBHE OBIAO IIPHCBOEHO 3BAHMUE CTAPIIETO HAYIHOTO COTPYAHHUKA.

Hpura BacrabeBHa ¢ 6AArOAAPHOCTDIO U yBOXKEHHEM BCIIOMU-
HaeT CBOMX yuHuTeAel: mpodpeccopa Mapuio Amutpuesry barno-
By, mpodeccopa bopuca Baapumuposuda Yerromuna, mpodeccopa
Paucy Bacuavresny bopucenkosy.

B mocaeayromiie ToAbl OCHOBHBIM HayYHBIM HAaIlPaBACHHEM
Vlpunbt BacuabeBHBI SIBASIAACH Pa3pabOTKa FHIHEHIYECKUX U Aedeb-
HO-03AOPOBHUTEABHBIX PEKOMEHAAIINI, HAIIPaBACHHDIX HA YAy4IIe-
HHe Ka4eCTBa CPeAbl OOUTAHUS U CHIDKEHHe TI0Ka3aTeAeil 3a00Ae-
BaeMOCTH 60AE3HAMHU KOXKH C IJEAbI0 0becriedeH sl TUTMeHNYeCcKOi
0e30I1aCHOCTH 1 OXpaHbl 3A0poBbsi HaceaeHust. V1.B. SupiHoit pas-
paboTaH KOMIIAKC IMIHEeHNYECKHX U Ae4eOHO-03A0POBUTEABHDBIX
PEeKOMEHAQIINH, HAaITPaBAEHHBIX HA YAyYIIEHHE KaueCTBA CPeAb
O6HTaHMA U CHIDKEHHe MOKa3aTeAel 3a60AeBaeMOCTH 60Ae3HAME
KOXXH U ITOAKOXKHOM KAETYATKH C IIeAbI0 0becIiedeHns rurueamnyde-
CKOVI 6€30IIaCHOCTHU 1 OXPAHBI 3A0POBbsI HaceAeH!s B IieaoM. F1.B.
SILypIHA IPOBOAUT YTAYOACHHbIE HCCAEAOBAHUS II0 BbIIBACHHIO 0CO-

GeHHOCTel POPMUPOBAHNUS, KAUHUIECKOTO Tede-
HUSL IPOPECCHOHAABHBIX U 0OMUX 3a60AeBaHUI
KOXH, pOPMUPYIOIUXCS [I0A BAUSHHEM (aKTOPOB
HPOU3BOACTBEHHOI U OKPY’KAIOIIIeH Cpea, a TakoKe
BBLIBASIET B3AaUMOCBSI3H MEXAY PaKTOpaMu cpea U
YPOBHSIMH AePMAaTOAOTHYECKOM 3260A€BaEMOCTH
IIO OTAEABHBIM HO30AOTHUECKIM $pOpPMaM U IOKa-
3aTeAsMH QaHTPOIIOTEXHOT€HHOM Harpy3KIL

W.B. fupina paspabarsiBaer 3¢ peKTHBHBIE
CIIOCOOBI A€UeHHS M IIPOPUAAKTHKY 3300AeBAHHI
KOXXH, HAIIPaBACHHBIE Ha yAyUlleHHe COCTOSHHUS
3AOpOBbsI MareHToB. [Ipu ee HemocpeACTBEHHOM
yuacTiu B 2003 roay B paboTy OTAeAeHHS BHeApe-
Ha METOAMKA O30HOTEPAINH, KOTOPasi TO3BOAMAA
IIOAYYHTD TIOAOKUTEABHBI AedeOHbIT 9 PeKT Y
87,4% GOABHBIX C Pa3AMYHBIMU 3200A€BAHUIMHU
KoxH. I IpoBOAUMBIe MCCAEAOBAHIS OTAMYAIOTCS CO-
BpeMeHHBIM METOAMIECKUM YPOBHEM, TAYOOKIMHU TEOPETHIeCKUMI
PaspaboTKaMH, IO3BOASIOIINM PACKPBITh ITHOIATOreHETHIECKHe
MeXaHH3MbI Pa3BUTHS 3200ABAHHIT KOXKH 1 IIOAKOXKHOH KAETYATKIL

AaAbHefmee cTaHOBAeHHe U passutHe VpuHb! BaciabeBHsI mpo-
XOAHIAO TIPY AKTHBHOM YYaCTHH BHIAQIOIIETOCS YYEHOTO-THIMEHHCTa,
axkapemuxa PAMH Anaroans MBanosrya Iloranosa. B 2000 roay
V.B. ArpiHa 3amuTHAA AOKTOPCKYIO AiccepTariio « CoBepIieHCTBo-
BaHMe METOAOB PaHHel AMaTHOCTUKH, TUTHEHHYeCKOTO IPOTHO3UPO-
BAaHHUS U CHCTEMBI TPOPHUAAKTHKH NPOPECCHOHAABHBIX aAAEPrUYe-
CKHX A€PMaTO30B XMMU4ECKO STHOAOTUM>. B aTOM 3Ke roay SijpiHa
V1.B. HasHayeHa PyKOBOAHUTEAEM AEPMATOAOTHYECKOTO OTACACHHS.

B pamkax npo6aeMbl IUTHEHNYECKO 6e30IMacHOCTH PsAd
pernonoB PO, npu HayYHOM KOHCYABTHPOBAHHHU U IIOA PYKO-
BopacTBoM M.B. fInpIHe! ycnemHo samumens! 2 AOKTOPCKuxX u 14
KaHAMAATCKUX AMCCEePTALIUL.

B 2003 roay Mlpune BacuabeBHe mprucBoeHo 3BaHKe Ipodec-
COp, B 9TOM )K€ TOAY OHA CTAHOBUTCS YACHOM AMCCepPTAIIOHHOTO
Cosera @BYH OHUT um. O.0. pucmana, c 2013 ropa — au-
pekrop MHcruryTa 061meit 1 mpodecCHOHAABHON IIATOAOTHE; C
2015 ropa 3amMecTHTeAb AMpeKTOpa o HayuHoi pabore PBYH
«OHUT um. ©.9. Spucmana» PocorpebHap3opa.

C 2013 r. sBASIETCS YACHOM KOMUTETA [T0 HHAYCTPHHU 3A0POBbS
Poccuiickoro Corosa ITpombiaennuxos u ITpeanpuHuMareseti.
YaocToeHa 3BaHMS «3acAyxeHHbIN Bpad Poccuiickoit Oepepa-
LUM>; UMeeT HaIPYAHBI 3HAaK «IloverHslit paboTHuk Pocmo-
TpebHaA30pa>» 1 « OTAMYHUKY 3APaBOOXPAHEHHUS> .

Pe3yAbTaThl HayYHBIX HCCAEAOBAHHI OTPAXKEHBI HoAee deM
200 my6AMKaIUsX, B TOM YHCAE 3 MOHOTPAadUsIX B COABTOPCTBE,
a TakKe B 2 H300peTEHNUSIX, PSIAC METOANYECKUX PEKOMEHAALMI
H ITOCOOHIT AASL Bpadet.

VIHTeHCHBHYIO IPaKTHYeCKyIO AesTeAbHOCTb SupiHa M.B. co-
yeTaer ¢ obimecTBeHHOI paboroit. B 2014-201S rr. 6piaa n36pana
Aemnytarom CoBeTa ACITyTaTOB TOPOACKOTO ITOceAeHHsS MbrTummy.
Hpunra BacuabeBHa Takoke ABASTCS YA€HOM ACCOIMAIME Bpadei
U CIIeL]AANCTOB MEAULIHBI TPyAa 1 MexxayHapoaHo# Komuccnn
10 MEAMIIHE TPYAQ (ICOH).

ITosppasasem Mpury BacuabeBHy co 3HaMeHaTeABHOM AQTOM
H )KeAaeM eff AAABHEHIIIX TBOPYECKHX YCIIeXOB U HAYIHBIX T00eA
B €e MHOTOTPAHHOI 1 [TAOAOTBOPHO¥ AESITeABHOCTH, CBepIIeHHS
TBOPYECKUX 3aMbICAOB, CTOMKOCTH, ONITHMH3Ma, 60€BOIO AyXa B
CTOADb HEIIPOCTOE BPEeMs AAS POCCHICKOTO 3APaBOOXPaHEHHS.

Koarexmus Hncmumyma obweii u npodeccuonasvroti namoroeuu PLYH «OHLUT um. O.0. pucmana> Pocnompebradsopa,

Accoyuayus epayeii u cneyuarucmos meduyunot mpyda,

koarexmus QI'BHY «Hayuno-uccredosamervckudi uncmumym meduyunv mpyoa umeny axademuxa H.Q. Hsmeposa>
u pediosrezus wypHara «Meduyuna mpyda u npoMbiUAEHHAS IKOA0US >
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