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Baeaenue. [TanpeMus HOBO¥ KOPOHABUPYCHOH MHQEKIIMHU CTaAd UPe3BBIMANHON CUTYAIUeH MeXAYHAPOAHOTO 3HAYEHHUS B CBSI-
3H C BBICOKMM PHCKOM Pa3sBUTHS XXU3HEYTPOXAIOUUX COCTOSHUA M 0CAOKHeHMH. OTAAAEHHDBIE CEPACYHO-COCYAMCThIE HC-
xopbt mocae COVID-19 ocTaroTcss MaAOM3YUeHHBIMH, 0COOEHHO Cpear IPOPeCCHOHAABHBIX TPYIII, B TOM YHCA€ CBSI3AHHDBIX
C yIIpaBAEHIEM TPAHCIIOPTOM, OTBEYAIOLIKX 32 OOABIIOE KOAUYECTBO AIOAEH. PAGOTHHKY AOKOMOTHBHBIX OpHraA B IIporjecce
PO eCCHOHAABHOM ACSTEABHOCTH MOABEPTAIOTCS BO3AEHCTBUIO PA3ANYHBIX aKTOPOB POUZBOACTBEHHOI cpeab! (mmyM, Bu-
6pans), IpodeccHoHAAbHOTO cTpecca (cMeHHbIH XapakTep paboTbl, HapylleHHeM PeXHMA TPYAA U OTABIX2, MOHOTOHHOCTbIO
TPYAR) M HEPEAKO HETIPOM3BOACTBEHHDBIX (KypeHHe, MOBbINEHHAs! MACCA TeAQ, TIOBbINEHHOe apTEPHAABHOE AABACHHE), YTO
BAMSIET Ha Pa3BUTUE CEPACIHO-COCYAHCTHIX 3a00AEBAHNI, A IIepeHeCéHHAsI KOPOHABUPYCHASI MHPEKIHS CIOCOOHA yCyTyOASITD
CepPAETHO-COCYAUCTBIE OCAOXKHEeHHS. B HacTosAmee BpeMs NpUMeHEHHe METOAA 9XOKapAUOTPAQHH IIO3BOASIET CBOEBPEMEHHO
BBIBUTD CTPYKTYPHbIE U YHKIIMOHAABHbIE HAPYIICHHS CEPALIA, UTO IIOMOTAET KaK B PaHHEM, TaK M MO3AHEM IIOCTHHQeKIH-
OHHOM TIepHOAL.
IleAs BccAGAOBAHMSI — OLIEHHTD 9XOKAPAUOrpadUuecKie IIOKA3ATEAN Y PAOOTHHUKOB AOKOMOTUBHbIX OpHIap, epeHéCux
KOPOHABUPYCHYIO HH(EKIIHIO, B 3aBUCHMOCTH OT TSXKECTH TeYeHHUS U HAAMYHS HelPOU3BOACTBEHHBIX (aKTOPOB PHCKA pas-
BUTHS CEPAEIHO-COCYAUCTBIX 3200A€BAHHIL.
Marepuaabl i MeTOABL B rccaepoBarne BkaroueHsl 20 pabOTHHKOB AOKOMOTHBHBIX OPHIras My>KCKOIO II0AQ, B BO3PACTe OT
44,7+6,4 ropa, nepenécume COVID-19 B I u II xBaprase 2022 r., mpOAOAXKAIOIIYE TPYAOBYIO AESITEABHOCTb B HACTOSIIee
Bpems. MccaepoBanus npoBoprAuCh B eproa 2022-2023 rr. B 3aBHCHMOCTH OT TSDKECTH TeYeHHs KOPOHABUPYCHOM HHpeK-
LMK ¥ HETIPOM3BOACTBEHHBIX PAKTOPOB PHCKA PAOOTHUKH OBIAM Pa3AeA€HbI HA 2 TPYIIbL: 1-50 COCTABUAM PabOTHMKY, Iepe-
nécmue COVID-19 Tsoxéaoit popMbl, nMeromue GakKTOPLI PHCKA: KypeHHUe, IOBBIIEeHHAsS MacCa TeAd, IOBbIIeHNUe apTepH-
AABHOTO AQBAEHHSI; 2-10 IPYIITy cocTaBUAK paborHuky, nepenécime COVID-19 aérkoit popmbl, H6e3 HeIpOU3BOACTBEHHBIX
daxropoB pucka. PaboTHUKAM IPOBEAEHA 3XOKAPAUOIPAHS C AOIIIAEPOBCKIM UCCAEAOBAHIEM, H3MepeHe apTePHAABHOTO
AABAEHHS U YaCTOTHI CEPACUYHBIX COKPAIEHHIT pa3 B TP MeCsLa, B TeYeHHE FOAQ, [IOCAE 3AKPBITHS AUCTKA HETPYAOCIIOCO0-
HOCTH paboTHUKOB. 113 aMOyAQTOPHBIX KapT B3SThI apXHBHBIE HCCAEAOBAHIS 9XOKAPAHOTPaQHH, H3MepEHHI apTePHAABHOTO
AABA€HHS ¥ YACTOTBI CEPACUHBIX COKPAILIeHHH, BbIIIOAHEHHbIe A0 3a60aeBanmst COVID-19.
PesyabTatsl. Y pa6oTHuKOB 1-it rpymmsl (TsokéAast $OpPMA), C MMEIOIMMICS HEIPOU3BOACTBEHHBIMA $AKTOPAMHU PUCKA Pas-
BHTHS CEPAEYHO-COCYAUCTHIX 3a60AeBanuil (KypeHHue, MOBbIIEHHAS MACCA TeAd, IOBbIIIEH e APTEPHAABHOTO AABACHNS) B OT-
AMYHE OT IIOKa3aTeAed 9XOKapAMOTpaduu 2-i IPYIIILI, BELIBACHDI HAYaAbHbIE IIPU3HAKU PEMOACANPOBAHUS MAOKAPAA AEBOTO
HKEAYAOUKA, 32 CUET HE3HAYMTEABHOTO YBEAHYEHHs AMHEHHBIX Pa3MepOB cepALa (TOAIMHA MEXOKEAYAOUKOBOIt epPEeropoAKH
B AMACTOAY; KOHEYHBIl AMACTOAMNECKHI1 Pa3Mep), C COXPAHHOI CHCTOAMYECKON QYHKIHe ABOTO KEAYAOUKA, PPaKIueil BbI-
6poca 6oaee 60% (mo MeTopy TeftXOABTIT), HO C HAPYIIEHHEM PeAaKCAITHE MHOKapAa AeBoro sxeayaouka (E/A<1, DT>240 mc
IVRT>90 mc). IIpu cpaBHeHuH noKasaTeAeii CHCTOAHYECKOTO APTEPUAABHOTO AABACHHS M YaCTOTbI CEPACIHBIX COKpAIIeH I
PabOTHHKOB GBIAO OTMEUEHO KX IIOBBILIEHHE B 00eUX IpyIax. Y pabOTHHKOB, [IepeboAeBIINX TSDKEAOH GOPMOIt KOPOHABUPYC-
HOU MH(EKIIMH, [I0KA3aTeAU APTEPUAABHOTO AABAEHNUSI COOTBETCTBYIOT <] CTelleHN apTepHuaAbHOM HIIEPTEH3UM>» 1 TPeOyIoT
Ha3HAYeHHs AHTUTUIIEPTEH3MBHON TePaIliy Ha IOCTOSIHHON OCHOBe. Y pabOTHHKOB 2-1 IPYIIIbI [IOKA3aTEAN APTEPUAABHOTO
AABAEHHS] COOTBETCTBYIOT «BBICOKOMY HOPMAABHOMY apTEPHAABHOMY AABACHHIO» U He TPeOYIOT HasHaueHHs peryAspHON
AHTHUTHIIEPTEH3UBHOM TePaITHH.
Orpannyenns nccaepoBaHust. OrpaHUYeHHEM HCCAEAOBAHS SBASETCSI MAAO€ YHCAO HAOAIOACHHI pabOTHIKOB AOKOMOTHB-
HBIX OpHrap, paboTaloOmKUX B HACTOsIIIee BpeMs U ITepebOAEBIINX KOPOHABUPYCHOM HH(eKIHell.
BoiBoab1. CrpykmypHo-$yHKYUOHANHbIE UMEHEHUS CepOya y pAGOMHUKO8 AOKOMOMUBHbIX bpu2ad, nepeGosesux KOpoHABUpyC-
Hotl undexyuesi u pabomarowux 6 Hacmosujee spems, cesianst ¢ mscecmoro medenus COVID-19 u naruuuem $axmopos pucka
(nosviuennoe apmepuaivoe dasaerue, Kypenue, u3bsimounas macca meaa). Ilpu aéekoil opme 3a6oresanus KopoHasupycroi
uHPexyu y padomHUK08 BbIS6AEHbL PYHKYUOHANLHbIE USMEHEHUS — NOBbIUIEHUE NOKA3AMEALT] HACHOMbL cepledHbIX COKpaujeHul,
apmepuaibHozo dasaenus 00 yPosHS <BbICOKOE HOPMALLHOE APMEPUALbHOE dasrerue>, npu MHEroil Popme GyHkyuonarssie (no-
BviieHUe noKa3ameAeil 4acmomol cepdedblx COKpPAEHUl, ApMepuarbHozo 0asAeHs, HAPYULEHUE PeAaKCaYULL AE8020 HcerydoHKa)
u cmpykmypvie (HAaAbHBIE NPOSBACHUS PEMOJEAUPOBAHUS MUOKAPDA AeBO2O Me/tyaowxa)y. Pabomuuku obeux 2pynn, nepenécuue
Kax mMMEAYI0, MaK u AE2Ky10 PopMy KOPOHABUPYCHOTL UHPeKyuY, 6 HACMOIUjee 8pems nPodoAKaom mpydosyro desmesbHOCHb
8 QOANWCHOCIU <MAWUHUCT dAeKmponoe3da> u mpebyiom HaA0A00eHUS 8paUeli-CHeYUAAUCINOS MepPANesmu4ecKozo i OUazHoCmu-
4ecK020 NPOPUASL N0 HACIMOAUeE BPEMS.
Jruxa. AaHHOE HCcAeAOBaHHE OAOOPEHO AOKaAbHBIM dTHIecKHM KomuteroM OTBHY « HUW MT> (BbimucKa U3 mpOTOKOAA
Ne 1 or «16» dpespans 2022 1.).
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Introduction. The pandemic of a new coronavirus infection has become an emergency of international importance due to the
high risk of developing life-threatening conditions and complications. Long-term cardiovascular outcomes after COVID-19
remain poorly understood, especially among professional groups, including those related to transport management, which
account for a large number of people. Employees of locomotive crews in the course of their professional activities work under
the influence of various factors of the industrial environment (noise, vibration), occupational stress (shift work, violation of
work and rest, monotony of work) and also non-productive factors: smoking, increased body weight, high blood pressure,
which affect the development of cardiovascular diseases, and coronavirus infection can worsen cardiovascular complications.
Currently, the use of echocardiography allows timely detection of structural and functional disorders of the heart, which helps
both in the early and late postinfection period.
The study aims to evaluate echocardiographic indicators in locomotive crew workers who had suffered a coronavirus
infection, depending on the severity of the course and the presence of non-occupational risk factors for the development
of cardiovascular diseases.
Materials and methods. The study included 20 male employees of locomotive crews, aged 44.7£6.4 years, who suffered
COVID-19 in the first and second quarters of 2022, and are currently continuing their work. The research was conducted
in the period 2022-2023. Depending on the severity of the coronavirus infection and non-professional risk factors, the
researchers divided the workers into 2 groups: the 1% group consisted of workers who had suffered a severe form of COVID-19
and had risk factors: smoking, increased body weight, high blood pressure; the 2* group consisted of workers who had
suffered a mild form of COVID-19 without non-occupational risk factors. Employees underwent echocardiography with
Doppler examination, measurement of blood pressure and heart rate every three months, for a year, after the closure of the
employee disability sheet. Archival studies of echocardiography, blood pressure and heart rate measurements performed
before COVID-19 disease were taken from outpatient records.
Results. Experts have identified in workers of group 1 (severe form), with existing non-occupational risk factors for the
development of cardiovascular diseases (smoking, increased body weight, high blood pressure), in contrast to echocardiography
indicators of group 2, signs of remodeling of the left ventricular myocardium, due to a slight increase in the linear size of
the heart (thickness of the interventricular septa in the diastole, final diastolic size) with preserved systolic function of the
left ventricle, ejection fraction of more than 60% (according to the Teicholz method), but with impaired relaxation of the
left ventricular myocardium (E/A<1, DT>240 ms, IVRT>90 ms). When comparing systolic blood pressure and heart rate,
the authors noted an increase in both groups. In workers who have suffered a severe form of coronavirus infection, blood
pressure indicators correspond to "grade I hypertension” and require the appointment of antihypertensive therapy on an
ongoing basis. In group 2 workers, blood pressure indicators correspond to "high normal blood pressure" and do not require
the appointment of regular antihypertensive therapy.
Limitation. The limitation of the study is the small number of observations of employees of locomotive crews currently
working and who have had a coronavirus infection.
Conclusion. Structural and functional changes in the heart of locomotive crew workers who have had coronavirus infection and
are currently working are associated with the severity of COVID-19 and the presence of risk factors (high blood pressure, smoking,
overweight). In the mild form of coronavirus infection in workers, the authors revealed functional changes — an increase in heart rate
and blood pressure to the level of "high normal blood pressure”, in the severe form functional (increased heart rate, blood pressure,
impaired relaxation of the left ventricle) and structural (initial manifestations of left ventricular myocardial remodeling). Employees
of both groups who have suffered both severe and mild forms of coronavirus infection are currently continuing their work as an "electric
train driver” and currently need the supervision of therapeutic and diagnostic specialists.
Ethics. This study was approved by the local Ethics Committee of the Izmerov Research Institute of Occupational Health
(extract from Protocol No. 1 dated February 16, 2022).
Keywords: coronavirus infection; arterial hypertension; workers of locomotive crews; machinists; violation of relaxation of the left
ventricle
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Baeaenne. IlanpaeMus HOBOM KOpOHABHPYCHOHN MHeEK-
1w, 00bsiBAeHHAs B 2020 I, cTaAa Ype3BbIYANHON CUTYaLHel
MEXAYHApOAHOTO 3Ha4YeHHs B CBA3H C BHICOKMM PUCKOM Pas-
BUTHS XU3HEYTPOKAIOIIUX COCTOSHAI M OCAOXKHeHHil [ 1, 2].
W3BecTHO, 4YTO OCHOBHOM MHUIIEHbIO KOPOHABHPYCHOM HHPEK-
MU SBASIETCA PECIIUPATOPHAs CUCTEMA, OAHAKO OTMeYeH Bbl-
COKHIT PHCK BOBACHCTBHUS U HA CEPACYHO-COCYAUCTAsI CHCTEMY
[3-5]. Bupyc HOCOBOI KOpPOHABUPYCHOI HHPEKLUH, [IPOHU-
Kas B 9HAOTEAHAAbHbIe KACTKH MOXKeT IPHBOAUTD K MHKpPO-
U MaKPOCOCYAHCTBIM AMCQYHKIMAM, YTO MOXKET BbI3BIBATDh
HAHM YTDKEASTb KAMHMYECKHe IPOSBACHHUS CePACUHO-COCYAHU-
cTbIx 3a60AeBanuit [6, 7). OTAAAEHHBIE CEPACIHO-COCYAUCTBIE
HCXOABI mocae BbizpAopoBaeHnss COVID-19 ocrarorcs Mano-
H3y4eHHBIMH, OCOOEHHO CpeAr IPO$eCCHOHAABHBIX IPYILII,
a TaKoke cpear AUl MoAoxke 60 aer [8, 9].

Ocobb1ii MHTEpeC TpeACTaBAseT MpodecCHOHAAbHAS
IpyIIa MAIIMHKUCTOB JACKTPONOE3AOB, ACSTEABHOCTD KOTO-
PBIX CBSI3aHA C OTBETCTBEHHOCTBIO 32 0€30IIACHOCTD APYTHX
AMII, TAaK KaK OHH HEIIOCPEACTBEHHO YIIPABASIOT KEAE3HOAO-
POXXHBIM TPAaHCIOPTOM. TPyA MAIIMHKCTOB SAGKTPOIIOE3AOB
OTHOCHTCS K BpeaHOMy Kaaccy — 3.2 [10]. Kax mpasuao, pa-
OOTHUKHM AAHHOM TPYIIIBI IIOABEPIAIOTCS BOSACHCTBHIO Pas-
AMMHBIX PaKTOPOB IPOU3BOACTBEHHOM CpeAbl (B 4acTHOCTH,
IIyMa ¥ BU6PaLiK) M IPOPeCCHOHAABHOTO CTPECCa, CBS3aH-
HOTO C AAUTEABHBIM IIPeOBIBAHMEM B MAAOYHCACHHOM OKH-
Ia)e, CMEHHDBIM XapaKTepPOM PabOTHI, YaCTON CMEHOIl Bpe-
MEHHbIX U KAMMATHYeCKHUX II05COB, HapylIeHHeM peXHuMa
TPyAQ U OTABIXa, MOHOTOHHOCTBIO TPYAQ, KOTOpbIE CIIOCO0-
HBI BAUSTD Ha Pa3BUTHE CEPAEIHO-COCYAUCTBIX 3a00AeBaHHUI
[11-16]. B oTeuecTBeHHOI AUTepaType ONHMCAHO BAHSHHE
IpO$eCcCHOHAABHBIX PUCKOB Ha GOPMHPOBAHHE apTepHAAD-
HOH T'MIIEPTEH3HH, C PEMOACAMPOBAHHUEM TOAOCTH AEBOTO
xeAypouka [17, 18]. AomoAHATeABHBIME (aKTOpaMH prcKa
(OP), NOBBIIAOMMMH BEPOSTHOCTb PA3BUTHS CEPAETHO-CO-
CYAHCTHIX 3a00A€BAHUI, SBASIOTCS KypeHHe U M30bITOYHAS
Macca Teaa [11, 14].

TaxuM 00pasoM, MOXHO IIPEAIOAOKUTH, YTO YCAOBH
TPyAQ, TOBeAeHYeckre PaKTOPBI PUCKAa U KOPOHABUPYCHAs
HHEKIHS CIIOCOOHBI YCYTYOASITh CePAETHO-COCYAUCTBIE OC-
Aoxaenus [19-21].

B macrosmee BpeMs IpuMeHeHHE METOAA 3XOKapAHO-
rpadpuu NO3BOASET CBOGBPEMEHHO BBIABUTb CTPYKTYpHbIe
1 QYHKIMOHAABHbIE HAPYIIeHUs cepaua [22, 23] pabornu-
KOB, AESITEABHOCTb KOTOPBIX CBSI3aHA C 0€30MACHOCTBIO HA
EeAe3HOAOPOXXHOM TPAHCIIOpTe.

Ilear HccAepAOBaHHA — OIEHUTb 3XOKapAuOrpaduye-
CKe TIOKa3aTeAU y pabOTHIKOB AOKOMOTHBHBIX OpHTrap, Ite-
peHéCIINX KOPOHABUPYCHYIO UHPEKIIHIO, B 3aBUCUMOCTH OT
TSDKECTH T€YEHHs ¥ HAAUYHS HEeIIPOU3BOACTBEHHBIX GaKTOPOB
PHUCKA Pa3BUTHS CePAEUHO-COCYAUCTHIX 3a00A€BAHHIL

MeToabl MccAepOBaHHA. B nccaepoBaHHe BKAIOYEHBI
20 MammHUCTOB, paboTaromux B LlenTpassom PepepassHom
OKpyTe, B BodpacTe 44,7+6,4 ropa, mepeboaepmx COVID-19
B I u II xBaprase 2022 r. KoponasupycHas HHEKIHA OA-
TBepP>KA€HA METOAOM IIOAMMEpHOM ILielHOH peaknuu. B Ha-
crosimee BpeMs Y4aCTHHKH HCCACAOBAHMSA MPOAOAKAIOT TPY-
AOBYIO AEATEABHOCTb B AOAKHOCTH «MAIIMHUCT 3AEKTPO-
noespa». CTax pabOTHI B YKA3aHHOM AOAKHOCTH — Ooaee
10 ser.

B 3aBucHMOCTH OT TSXKeCTH TedeHMs KOPOHABMPYCHOM
MHQEKIU U HAAMYHUs HeIpon3BOACTBeHHBIX OP yuacTHuKM
HCCAEAOBAHHS Pa3AEACHbI Ha TPYIIIbL:

« l-arpymna — paboruuku (n=10) c mokazateAsiMu po-
cra 179,9£2,9 cm, Beca 95,7+2,6 K1, iMeroniye B aHaM-
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nese OP (kypenue 60aee 10 AeT, mOBbIIEHHAs Macca
TeAa, MOBBIIEHHe APTEPUAABHOTO AJBACHHS), Iepe-
6oaesmme Tsoxéroit popmoit COVID-19, B ycaoBmsix
cranuonapa (Sp0,<93%, nsMeHeHHs B AETKHX IpH
KT (pentrenorpaduu), TUNUGHbIE AAS BHPYCHOTO
IOpaKeHNUs);

« 2-g rpymna — pa6otuxu (n=10) ¢ nokasareasmu
pocra 178,3+3,3 cm, Beca 79,6+2,0 kI, He uMeromue
B anamHese OP (kypeHue, MOBBIEHHAS Macca TeAQ,
TOBbIIIEHHE aPTEPHAABHOTO AABAEHHS), IepefoAes-
mme Aérkoit opmoit COVID-19, ambyaaropro (Tem-
neparypa Teaa MeHee 38°C, kamreas, cAabocTs, 60Au
B ropAe).

Taoke paboTHHKaM OblAa IPOBeAEHA TPAHCTOPAKAABHAS
axokappauorpadus (IxoKT) u3 Tpex CTaHAAPTHBIX AOCTY-
IIOB: AEBBII1 IAPACTEPHAABHBIH, AUKAABHBIH, CyOKOCTAABHBIM.
9xoKI' mpoBOAMAACD TIOAHTIO3UITMOHHO — B IIOAOXKEHUH Aé-
Ka Ha AeBOM 0OKy, AeBasi pyKa — IIOA TOAOBOM, IIpaBast —
BAOAD TeAQ, AaAee AéXa Ha CIIMHe, PyKH BAOAD TeAd. Mccaepo-
BaHUS IIPOBOAMAKCD C IIOMOIIBIO AIIIAPATOB YABTPa3BYKOBOH
auarHocTuky «Logiq F6>» man «Philips ClearVue 550>, ¢ uc-
TI0AB30BaHMEM CEKTOPHBIX ¢pasuposannbix (0T 1 oo 8 MIty)
AaTYMKOB. [I3MepeHus mapaMeTpoB Ha ammaparax yAbTPa3By-
KOBOJ AMATHOCTHKY IIPOBOAMANCH IO OOIIENPUHITOMY IIPO-
TOKOAY B B-pexxume, M-pexxuMe, pexxrMax HMITyAbCHO-BOA-
HoBoro ponmaepa (PW), 1BeTOBOTO AOTIIAEPOBCKOTO KApTH-
poBanus. KoanyecTBeHHas OIleHKa CTPYKTYpPHI M GYHKITHH
AeBoro xeayaouka (AXK) mpoBoAMAAch COTAACHO COBpeMeH-
HBIM pekomeHAnusM [24]. B ceparie mpoBoprAKCh n3Mepe-
HMS, B MEAAUMETPAX, TOAIUHBI MEXOKEAYAOUKOBOM IIepero-
POAKH B AHACTOAY (M)KHA) , 3apaHelt ctenku AJK B Amacro-
Ay (BCAXKp), koneunoro puacroaudeckoro pazmepa (KAP),
KOHe4HOTo cucroamdeckoro pasmepa (KCP). Mnaexc macchr
Muoxkapaa AK (MMMAXX) — Macca/maomapb HIOBEPXHOCTH
TeAa, IPOBOAUACS 1O pacuéTHOMY MeToay 1o R. Lang [24],
B 3HaueHUH 0T 49 r/M*. [A06aABHAS COKPATUMOCTD MHOKapAA
— ¢pakuus eibpoca AXK (OB AXK) mposoaraack mo Mero-
Ay Teitxoaprn. Anmacroamdeckas ¢ynkuusa AJK onenuBanach
depe3 TPAHCMHUTPAABHBIA IOTOK B aIIMKAABHON YeThIpeXKa-
MepHo# nosutuy, o AanubM PW (E — nukoBas ckopocts
paHHero AMacToAmdeckoro HamoaHeHus AJK; A — mukosas
CKOPOCTD IIO3AHETO AUACTOANYECKOTO HAIIOAHEHHST; UX COOT-
Homenne — E/A), BpeMs 3aMeAAeHHS TIOTOKA PAHHETrO Ha-
noasenus (DT), BpeMs H30BOAIOMETPHUECKOTO paccaabae-
Hust AeBoro xeayaouka (IVRT) [25].

Kpome Toro, xasxa0My pabOTHHKY IPOBOAUAKCD HU3Mepe-
aus AA: cucroamdeckoro (AAc), amacroamaeckoro (AA)
¥ 9acToTh! cepaednbix cokpamenuit (UCC). Vamepenne A\
1 YCC mpoBOoAMAOCH Ha A€BOJI PyKe B IOAOXKEHHH PaOOTHUKA
CHAS Ha CTYA€, OIIHPASICh Ha CIIHHKY, C PACCAAOACHHBIMH U He
CKpeINéHHbIMH HOTaMH.

Ao 3a60AeBaHIs KOPOHABUPYCHOM HHEKIert pabOTHH-
K¥ 00euX IPyIII He IPUHIMAAY AHTUTHIIEPTEH3UBHYIO Tepa-
THIO Ha MOCTOsHHOM ocHOBe. [Tocae 3a6oaeBanns COVID-19,
COTAACHO AQHHBIM aMOYAATOPHBIX KapT (3karo6bl u aHaM-
He3), pabOTHHKH, KOTOPble OTMeYaAH SMH30AbL IOBBIEHHS
A, 06pammaAych K TeparnesTy, IOCAe Yero HAIPABASAUCH Ha
9x0oKI ¢ mocaeayromumM AMHaAMUIeCKHM KOHTpoAaeM. DxoKI
AO 3200AeBaHMS PAOOTHHKOB KOPOHABHPYCHOM HHeKIMel,
BBIIIOAHSAHCh OAHUM BPAadOM YABTPa3BYKOBOH AMArHOCTHKH
B PaMKaX BpaueOHO 9KCIIEPTHOM KOMICCUU U B MEXKOMIIC-
CHOHHBII TIepro, o pexoMeraarmsiM. ITocae 3aboaeBanns
COVID-19 3x0KT BbIIOAHSAMCH ABYMs BpadyaMH YABTPa3By-
KOBOM AMarHOCTHKH.
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bBran mpoanaausuposans! nokasarean IxoKI, AA, YCC
A0 (2018-2022 rr.) u mocae (2022-2023 rr.) 3a6oreBaHus
KopoHaBupycHoil nHpekyueir. COOCTBEHHbIE HCCAEAOBAHUS
HPOBOAMAMCH B iepuop 20222023 rr., pa3 B Tpu MecsIja B Te-
JeHHe FOAQ, IIOCAE 3aKPBITHS AMCTKA HETPYAOCIOCOOHOCTH
PabOTHHKOB.

Crarucriuyeckuil aHAAU3 IPOBOAUACS C IIOMOIIBIO IPO-
rpammHoro obecregernst IBM SPSS Statistics 26. Aast ompe-
AGASHHSI HOPMAABHOCTH PacIpeAeACHH HCIIOAb30BaH KpHTe-
puit Hlanupo—Yuaka. AAs mokasaTeAei, pacmpepeAeHue Ko-
TOPBIX OTKAOHSAOCH OT HOPMAaABHOTO, HCIIOAB30BAACS KPH-
Tepuil BuakokcoHa. AAS OCTaAbHBIX IIOKa3aTeAeH MCIIOAb3O-
BAACS {-KPUTEPHIL AASL 3aBICHMBIX BEIOOPOK. AASL CpaBHEHHSI
BEAUYHHbI HU3MEHEHI II0Ka3aTeAeHl B HCCAGAYEMbIX IPYIIIaxX
OBIAM HICIIOAB30BAHBI KpUTepHH MaHHa-YUTHU U t-KpUTEPHIL
AASL He3aBHCHMbIX BbIOOPOK COOTBETCTBEHHO.

HccaepoBanre 0A0OPEHO AOKAABHBIM ITUIECKIM KOMUTE-
tom ®TBHY «HUUW MT> (Bbinucka u3 npotokoaa N2 1 or
«16>» pespars 2022 1.).

PesyabTaTsl 1 06cyxaenne. HerponsBopcTBeHHBIM pak-
TOPOM $OPMHUPOBAHUS CEPAETHO-COCYAUCTBIX 3a00AeBAHUI
ABAsieTCSl TIOBbIMeHHas Macca Teaa [11]. ITo pesyabraram
UCCAEAOBAHUM CPEAHUI MHAEKC MacChl TEAA pa6OTHHKOB 1-1
rpymmst coctasua 29,6+1,0 xr/M* (u36bITOUHAS Macca Teaa),
pu nokasareasx pocra 179,9+2,9 cM, Beca — 96,7+2,6 kr.
Mupexc Maccpl Teaa pabOTHHKOB 2-# I'PYIIBI COCTABHA
23,9+0,8 xr/m* (HOpMaAbHaS{ Macca TeAa), NP TTOKA3aTeAsIX
pocra 178,3+3,3 cM u Beca 79,6%2,0 xr. Taxoke B ocHOBe ma-
TOreHe3a MOBBIIIEHUS A/ AeKUT AAUTEABHOE Ta6a1<01<ype-
Hue [26], Hepeako SBASIOIeecst BpeAHON IPHBBIYKON CPeAr
MAIIMHUCTOB 3AeKTpoIoe3A0B. [To pesyapraTam Hamero uc-
CAEAOBaHUS PabOTHUKHU 1-7 IPYIIIBI UMEIOT HHAEKC KYPHAb-
muKa 6,9 (HUBKUI PUCK PA3BUTUS XPOHMIECKOH 06CTPYKTHB-
HOU 60Ae3HM AérKkuX). OTMCAHHBI MATOTeHe3 IPSMOTO UAU
OIIOCPEAOBAHHOTO BAMSHHUS KOPOHABUPYCHON MHPEKIMH Ha
CepAEIHO-COCYAHCTYIO CHCTEMY Yepe3 SHAOTEAHAAbHBIE KAET-
KU SIBASIETCSI AOTIOAHUTEABHBIM PaKTOPOM PUCKA IIPEXAEBpe-
MEHHOT'O CTapeHHUsSI CEPAEYHO-COCYAUCTON CHCTEMbI PAaOOTHH-
xoB [6, 7].

Pesyabrarsl Ox0KI' paboTHHUKOB IIpeACTaBAEHBI HA OC-
HOBaHUM uMeromerocst apxusa JxoKI' u pesyasrarax cob-
CTBEHHBIX MCCAEAOBAHUI. Y PabOTHUKOB, IepeboAeBIINX
KOPOHABUPYCHON HH$eKImell Tsxésoro tedenus, ¢ QP
HMEIOTCS CTAaTUCTHYeCKU 3HAYMMble Pa3sAMYMA B ITOKa3aTe-
ASIX AO 3200A€BaHUS U [IOCA€, BRIPKAIOIIHECS] He3HAYUTEAD-
HbIM yBeAndeHHeM ToAmuHbl MOKIIA 9,1+0,6 MM — po,
10,4£0,5 Mmm — mocae, £(9)=8,510, p=0,000; AuHeitHbIX pas-
mepoB AOK: KAP, 52,2+1,1 mm — a0, 54,6£1,0 MM — mocae
t(9)= 5,041, p=0,001; KCP 31,2+1,0 mm — a0, 33,9%1,1 Mm
— mocae £(9)=6,021, p=0,000, c coxpannoit PB AOK >60%
(mo TeitxoabTiy) 1 yAapHbIM 06bEMOM Menee 100 ma. Tak-
e OTMe4eHO, IIPU CTATHCTHYECKH PA3AMYMMON Macce MH-
OKapAa AEBOTO JKEAYAOUKA, 3HAYEHHS He BBIXOAST 3a IIpeae-
At Hopmt (0T 49 a0 115 r/m?): UMMAX 79,4£5,6 mm —
A0, 96,915,2 MM — mocae, £(9)=7,805, p=0,000. IIpu ana-
anze A® AK ao 3aboaeBanns — He Hapymena (E/A 1-2,
DT 150-240 mc IVRT 70-90 Mc, mocae 3a60AeBaHMs OTMe-
vaercs napymenne peaakcanuu AJK (E/A<1, DT>240 mc
IVRT>90 mc) (puc. 1), 4To MOxeT 6bITh 06yCAOBAGHO TIO-
BBIIIEHHBIM apTePHAABHBIM AABACHHEM. SHAYEHHMS HCCAEAYe-
MbIx tokasareaeit IXoKI' Ao 1 mocae 3a60AeBaHKS KOPOHABH-
pycHO# HHeKIHei 1-i IPyIIIb IpeACTaBACHL B mabauye 1.

Y paboTHHKOB 1-i1 Ipymmbl TakXe OTMEYAAOCH CTa-
THCTHYeckH 3HauuMmoe yBeamdeHne YCC, cocraBuBIIee
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Puc. 1. AnnkaApHas 9eTpIpéxkaMepHas no3unms. Tpanc-
MHTPAABHBIA IIOTOK, KOHTPOABHbIH 00BEM YCTAHOBAEH
Me>KAY CTBOPKAMH MHUTpPaAbHOTO KAanana. CoorHomenue
NHKOBBIX CKOPOCTEH PAaHHEro H IO3AHEr0 AMACTOAMYe-
ckoro HanoAHeHns1 — E/A<1

IIpumeuanne: mux E — xopoTkas crpeaka, mux A — AAMHHAs
CTpeAKa.

Fig. 1. Apical four-chamber position. The transmittal flow, the
control volume is installed between the flaps of the mitral valve.

The ratio of peak rates of early and late diastolic filling is E/A<1
Peak E is a short arrow, peak A is a long arrow.

Tabauna 1 / Table 1
JxorpaduuecKkue MOKa3aTeAH MAIMINHUACTOB, epedoAeB-
IHX TSOKEAOH pOPMOI KOPOHABHPYCHOM HHPeKIMH
Echographic indicators of machinists who have had a severe
form of coronavirus infection

1-s rpymma (n=10)
IToka3arean
Ao COVID-19 | ITocae COVID-19
MXKITp, Mm 9,1£0,6 10,4+0,5
3CAXKp, Mm 8,9+0,6 9,3+0,5
KAP, Mmm 52,2+1,1 54,6£1,0
KCP, mm 31,2£1,0 33,9£1,1
UMMAX, r/m? 79,4%5,6 96,9+5,2
@B AXK % >60% >60%
YO, Ma <100 <100
AD AXK:
(E/A) E>A E<A
DT, mc 150-240 >240
IVRT, mc 70-90 >90
90,5+1,7 ya./MuH — mocae 3aboaeBaHHS, IPOTHUB

77,8+4,3 ya./MuH — a0 3a60aeanns, t(9)=9,463, p=0,000;
u A/c, cocraBusmee 145,1+3,7 MM pT. cT. — mocae 3a60-
AeBaHust, potus 134,3+2,1 MM pT. cT. — A0 3ab0AeBaHuS,
£(9)=8,745, p=0,000. Anaaus paHHBIX AAA, YKasbIBaeT Ha
He3HAYMTeAbHOE NOBbIlIeH e [IoKasaTeAeit 83,9+1,8 ya./muH
— AO 3aboaeBanus, 86,3%2,1 ya./MuH — mocae 3a6oaeBa-
uus, 1(9)=2,676, p=0,025. Tloxasatean AA A0 3a60AeBaHHS
COOTBETCTBOBAAM «BBICOKOMY HOPMAaABHOMY apTepHaAbHO-
MY AABACHHIO> U He TPeOOBaAM Ha3HAYEHHUsI AHTHIUIIEPTEH-
3uBHOM Tepanuu. [Toxasarean AA mocae 3aboaeBaHuUsI KO-
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POHaBUPYCHON MHPEKIUH COOTBETCTBYIOT «I cremenu ap-
TePUAABHON I'MIIEPTEH3HHU >, YTO IIOTPeOOBAAO HA3HAYEHHS
AHTHTUIIEPTEH3UBHON Tepamuy. 3HaueHM MoKasaTeAeil AN
— B mabauye 2.

Y paboTHHKOB 2-i IpyIIIIb], He UMeIomuX B aHamHe3e QP
(KypeHme, OBbIIEHHAS MACCA TEAR, TIOBBIEHHOE APTEPHAAD-
HOe AQBAEHHE), Iepe6OAeBIINX ASTKUM TedeHHeM KOPOHABHU-
pycHoit nHeKIHell B aMOYAQTOPHBIX YCAOBISIX, B 3HAYEHUU
toamuHbl MOKTIIp cTarucriyecky 3HaYMMbIe Pa3AUYHA AO 3a-
6oaeBanus — 8,6+0,5 MM, mocae — 9,3+0,5 MM, z=2,646,
p=0,008. CraTucTudecKu 3HAYMMbIE PA3AUIHS AO ¥ IIOCAE 32-
GoAeBaHMS TaKkKe OTMedaAuch B pasmepe KAP: £(9)=3,207,
p=0,011, KCP #(9)=7,96S, p=0,000. IIpu satom ®B AX
>60% (110 TelXOABTIy) COXpaHHa, C YAQPHBIM 06BEMOM Me-
nee 100 Ma, 6e3 Hapymenus peaakcauuu AOK (E/A 1-2, DT
150-240 mc IVRT 70-90 MC§) ( puc. 2 ). Taioke MMeAMCh CTa-
THCTHYeCKH pasandHble 3HadeHns B UMMAJK 81,0+5,9 mm
— A0, 91,9+7,3 MM — mocae, £(9)=5,177, p=0,001. 3naue-

Tabauua 2 / Table 2
IToxazarean AA 1 ICC pabOTHHKOB AOKOMOTHBHBIX OpH-
rap, nepe6oAeBmAX TSLKEAOH GOPMOI KOPOHABHPYCHOM
HHeKnun
Indicators of blood pressure and heart rate of employees
of locomotive crews who have been ill with a severe form of
coronavirus infection

1- rpymmna (n=10)
ITokasarean
Ao COVID-19 IIocae COVID-19
YCC, ya./mMun 77,8+4,3 90,5+1,7
AAc, MM PT. CT. 134,3+£2,1 145,1+3,7
AAA, MM PT. CT. 83,9+1,8 86,312,1

Puc. 2. AnnkaspHas yerpipéxkamepHas no3unms. Tpanc-
MHTPAABHBIH IOTOK, KOHTPOABHBIA OOBEM YCTAaHOBAEH
MeKAY CTBOPKaMH MHTPAaAbHOro Kaanana. CoorHomenne
NHKOBBIX CKOPOCTEH PaHHEro M IO3AHEr0 AMAaCTOAHMYe-
cKoro HanmoAHeHus1 — E/A 1-2

IIpumevanue: muk E — xopoTkas cTpeaka, MUK A — AAMHHAS
CTpeAKa.

Fig. 2. Apical four-chamber position. The transmittal flow, the
control volume is installed between the flaps of the mitral valve.
The ratio of peak rates of early and late diastolic filling is E/A
1-2

Peak E is a short arrow, peak A is a long arrow.

Original articles

Hust nccaepyeMbix tokasareaeit DxoKT' A0 1 mocae 3aboaeBa-
HUSI KOPOHABUPYCHOMN MHEKIIel 2-if IPYIIIbI IPeACTaBACHBI
B mabauye 3.

Y pabOTHHKOB AQHHON TPYIIBI OTMEYAAOCh CTATH-
cruyeckn 3HaumMoe yseamdenne YCC, cocraBuBmee
88,7%3,4 ya./MuH. 1mocAae 3ab0AeBaHHS, IPOTHB
73,143,0 ya./Mus. a0 3a6oaesannus, t(9)=19,583, (p=0,000).
Ipu anaanse A A y pabOTHHKOB 2-i PYIIIIbI ITOCAE [IepeHECEH-
HOTO 3200A€BaHMs, TAKKe Kak y 1-i IPyIIbl, OTMeYaAaCh TeH-
AGHIIUA K yBeAndeHuIo nokasareaert AAc 132,5+3,4 MM pT. cT.
u AAA 86,3£2,5 MM PT. cT. TocAe 3a60AeBaHus, IPOTHB AAC
123,2+2,1 mm pr. c1. 1 AAA 81,3+2,3 MM pT. cT. — A0 3260-
aesannus, t(9)=7,616, p=0,000 u £(9)=4,038, p=0,003 coort-
BeTCTBeHHO (maba. 4). Iloxazarean AA mocae 3a60AeBaHISA
COOTBETCTBYIOT «BbBICOKOMY HOPMAABHOMY apTepHAABHOMY
AABAEHHUIO>» U He TpeOYIOT Ha3HAYeHUS aHTUTUIIePTeH3UBHOM
TepaIuHu.

ITo pesyapraTaM AQHHOTO HCCAEAOBAaHHsS, pabor-
HUKHM HMelollleecsi HeMpoU3BOACTBeHHble OP (I/IK
— 6,9, UMT — 29,6+1,0 xr/m?, nosbimenHoe AA
145,1+3,7/86,32,1 MM pT. cT.) mepe6osean TsoxéAOH Pop-
moit COVID-19.

AHaAu3 xaA00 U aHAMHe3a 110 AAHHBIM aMOYAaTOPHBIX
KapT pabOTHHKOB BBUIBUA Pa3BUTHE (YHKIOHAABHBIX H3Me-
Henuit y 20 yeaosek (100%) B BuAe yBeAUdeHHS MIOKa3aTeAelt

Tabaua 3 / Table 3
Jxorpaduueckne MoKa3areAH pabOTHHKOB AOKOMOTHB-
HBIX OpHraa, mepe6oAeBIINX AErKOil $OpPMOI KOPOHABH-
pycHo# HHpeKknHn
Echographic indicators of locomotive crew workers who have
had a mild form of coronavirus infection

2-s rpymma (n=10)
ITokasarean
Ao COVID-19 ITocae COVID-19
MIKIIp, MM 8,610,5 9,3+0,5
3CAXKa, mm 8,510,5 8,9+0,7
KAP, mm 51,6+1,3 52,4£1,3
KCP, MM 32,3£1,5 34,0£1,5
UMMAX, r/m? 81,0£5,9 91,9+7,3
©B fDK’ % >60% >60%
(TetixoabTir)
YO, ma <100 <100
AD AXK:
(E/A) E>A E>A
DT, mc 150-240 150-240
IVRT, mc 70-90 70-90
Tabauua 4 / Table 4

IToxasarean AA u YCC paboTHHKOB AOKOMOTHBHBIX OpH-
rap, nepe6oaeBmux AErkoi ¢popmoii KOpOHABHPYCHOM
HH}eKnun

Indicators of blood pressure and heart rate of employees of
locomotive crews who have had a mild form of coronavirus
infection

2-s rpymma (n=10)
IToka3arean
Ao COVID-19 ITocae COVID-19
YCC, ya./mun 73,1+3,0 88,7+3,4
AAc, MM PT. CT. 123,2+21 132,5+3,4
AAA, MM pT. CT. 81,3£2,3 86,31£2,5
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ApTepHAABHOTO AABAGHHS M YAaCTOTHI CEPACUHBIX COKpaje-
Huil. [To AQHHBIM YABTPa3BYKOBOro HccAepoBaHus, y 10 pa-
6oTHuKoB rpynmst (50%), nepe6oaesmux COVID-19 Tsoxé-
Ao¥t GopMsl, BbIsIBAeHDBI M3MeHeHHs Toamunbl MOKITA, KAP
n UMMAK, 4ro sSBAsIeTCS HaaABHBIM IIPH3HAKOM peMoae-
AMPOBAHHUS [IOAOCTH A€BOTO XeAYAOUKa. Taroke y pabOTHHKOB
1-# rpynmbl IpY AaHAAK3E AUACTOAMMECKON QYHKIIMU ACBOTO
JKEAYAOUKA BBISIBACHBI I3MEHEHHsI B COOTHOMEHHH MUKOB E/A
(E/A<1), BpeMeHH 3aMeAAeHHS TOTOKA PAHHETO HAIIOAHEHHS
(DT>240 Mc), BpeMeHU H30BOAIOMETPUYECKOTO paccaabae-
Hust AeBoro xeaypouka (IVRT>90 Mc), 4To OTpakaeT yBeAu-
JeHHe KECTKOCTH AEBOTO XKEAYAOUKa — HapyIIeHHe peAaKca-
. [aob6aAbHaS crCTOAMYECKAS QYHKIIHSI MHOKAPAQ A€BOTO
XKeAyAouKa y Bcex 20 pabOTHHKOB He HapyireHa. PesyApTaTst
HCCAEAOBaHMA TToKa3aTeAelt axokapauorpaduu, AA, ICC pa-
6OTHHKOB 00eux rpyIIl, MepebOAeBIINX PasHBIMU GpOpMaMu
COVID-19, na momenr III xBapTasa 2023 ropa mpeacTasae-
HBL B mabauye S. PAOOTHUKY UMEIOT OAMHAKOBBIE YCAOBIL
TPYAQ, HO Pa3HbIe IIOKA3aTEAN IO HEIIPOU3BOACTBEHHBIM daK-
TOpaM pucKa (KypeHue, OBBIEHHASA MACCa TeAd, OBBIIIEH-
Hoe AA).

BrraBAeHHbIe H3MEHEHHA IOKa3aTeAeH CePACIHO-COCYAU-
CTOM CHCTeMBI PabOTHHKOB OfEHX IPYIII He ABASIOTCS IIPO-
THBOIIOKa3aHUEM AASl OCYIIECTBACHHUS MPOPeCCHOHAABHON
AEATEABHOCTH B AOAKHOCTU <«MAIIMHUCT SAEKTPOIIOE3AA>.
OAHaKO AASL KOHTPOASI QYHKIIMOHAABHOTO COCTOSIHHS Cep-
AEUHO-COCYAUCTOM CHCTeMBI TPeOyIOTCs HabAIOAEHHUS Y Bpa-
4eii-CIIeIJaANCTOB KaK TePareBTHYeCKOTO, TaK X AMarHOCTH-
4ecKOro mpoQuAas.

BoiBoAbI:

1. Y mawunucmos aAeKmponoe3dos, umeouux o0unaxo-
8bie BpedHbie NPou3sodcmeenHsie Paxmoput mpydosozo npoyec-
ca (3.2), o pasnvie paxmopol Henpou3sodcmeenHoz0 npoyecca

NoBbIUEHHAS MACCA MEAd, KypeHue), & maxke nepeboresUiX
PA3HLIMU OpMAMU KOPOHABUPYCHOU uHPexyueil, npodonaio-
wux mpy0osyio JesmeAbHOCHb 6 HACMOSUIEE BPEMS, BbIIBACHDL
KaK GYHKYUOHAAbHbLE, MAK U CIPYKIMYPHO-GYHKYUOHAAbHDLE
UsmMeHeHUs cepOeuHo-cocyoucmoii cucmem.

2. I1pu rézxoii Popme 3a60re8anuUs KOPOHABUPYCHOU UHPeK-
YUU Y MAUUHUCINOS BbLA6AeHb. PYHKYUOHAALHDIE USMEHEHUS —
nosbiuleHUe noKasameneii 4acmomol cepdeuHvix cokpaujenui,
apmepuarvrozo 0asaenus 00 yposHs «BbiCOKOE HOPMAAbHOE
apmepuaibroe dasAerue>, He mpebywuyue HA3HAYEHUS AHMU-
2unepmeH3uUsHoll mepanuu.

3. IIpu msouéaoii popme 3a004e8aHUS Y MAUUHUCINOB BbIA6-
AeHbL CPYKMypHble gtsaita/thble NposieAeHUSs peMOOeAUPOBAHUS
Muoxapda 1e8020 xerydouxa) u gyHxyuonabHvie (nosviuenue

Tabauna S / Table §
IT'eMopMHAMHYeCKHe MOKA3aTEAH CePACYHO-COCYAHCTOMH
CHCTeMbl PAGOTHHKOB AOKOMOTHBHBIX Opurap 1-i u 2-it
rpyum, nepe6oseBmux pasHoi $opMoii KOPOHABUPYCHOM
HH}peKnun
Hemodynamic parameters of the cardiovascular system of
workers of locomotive crews of the 1** and 2™ groups who
recovered from various forms of coronavirus infection

1-s1 rpynma 2-g rpynna
Iloka3arean (n=10) (n=10)
MIKITp, MM 10,4£0,5 9,3+0,5
3CAXK, mm 9,3+0,5 8,910,7
KAP, mm 54,6£1,0 52,4£1,3
KCP, mm 33,9£1,1 34,0£1,5
UMMAX, r/m* 96,9+5,2 91,9+7,3
B LUK, 9% >60% >60%
(Tettxoabriy)
YO, ma <100 <100
AD AK:
(E/A) E<A E>A
DT, mc >240 150-240
IVRT, mc >90 70-90
YCC, ya/mun 90,5+1,7 88,7+3,4
AAc, MM pT. CT. 145,1+3,7 132,5+3,4
AAA, MM PT. CT. 86,312,1 86,3125

noxasameAeil Hacmomevt cepleuHvix COKpAUjeHuil, apmepudarb-
020 0asAeHUS, HAPYULEHUE PeAaKCayul AB020 HceAyDoHKa) U3-
menenus. TTosviuienue nokasameneii apmepuarvHozo 0agrenus
nocae 3aboresanus coomsemcmeyem «I cmenenu apmepuars-
HOTL 2unepmen3un> U mpebyem HA3HAYEHUS AHMUUNEPINEH-
3usHOIL mepanuu.

4. Pabomuuxu A0KoMOMusHbIX Opuzad, nepenécuiue Kax
MANELYI0, MaK U AE2KYI0 PopMmy KOpoHABUPYCHOT uHpexyuu,
8 Hacmosuee 8pems npodorkanom mpydosyio desmervHocme
8 QOANCHOCU <MAWUHUCI IAEKMPON0e30a> U Hy#0awmcs
8 HAOA0OeHUU BPAYAMU-CHEYUAAUCTIAMU KAK Mepanesmuye-
€K020, MAK U OUAZHOCIUHMECKO020 NPOPUAS.

S. ITo pesysvmaman uccaedo8anus 6vl6AeH0, 410 NOBbILe-
Hue apmepuarbHozo dasAeHus pabomuuxy gukcuposaru 0o 3a-
Gore6aHus KOpoHABUPYcHol undexyueil, umo mpebyem oco6ozo
BHUMAHUS, 4 KOPOHABUPYCHAS UHPEKYUS YCKOPUAG Pa3sumue
CMPYKMYPHBIX U PYHKYUOHALOHBIX USMEHEHUIL.
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