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Editorial 4

BAXKAEMbBIE HATATEJT!

AKTVIBHOE OCBOEHVE U Pa3BMTME APKTUKY COMPOBOXKAAOT HE
TONbKO TeXHKYecKre Npobnembl, HO W, KOHeYHO, CoLManbHble.
OOHOW 13 OCHOBHbIX MpobiemM yaaneHHbix CeBepHbIX TEPPUTOPIIN
ABNASTCH BbICOKaa 3aTPYAHEHHOCTb OKa3aHMA KBaNUGULMPOBaHHOM
MeOVILMHCKOW NMoMoLUm. CBA3aHO 3TO, B NepBYo odepesb,

C OTCYTCTBMEM TPAHCMOPTHOM 1 HEPreTn4ecKkor MHOPaCcTRYKTYP,
DKCTPEMEBHBIMU YCIIOBUAMM XKU3HU 1 TpyOa, NpobnemMamy

CO CBA3bIO U1 A3bIKOBbIM OapbepOM C KOPEHHbLIM MECTHbIM
HaceneHmeM. CneactBMemM 0003Ha4YeHHbIX NPobeM aBnaeTca
CHWKEHHadA NMPOOOIKNTENBHOCTD X3HW, MOBbILEHHbIE PUCKM
npodeccrnoHanbHblx 3ab001eBaHMM, BblCOKaa MaageH4ecKkan
CMEPTHOCTb M POCT PacrpOCTpaHeHa MHOEKLMOHHbIX 3a001eBaH M
B ADKTUYECKOM pErvioHe.

HeCoOMHEHHO, TUMVYHBIMM AN19 APKTUK ABNAIOTCA Pas3NnyHOro
pofda natonormnm, obycnosneHHble GakTopOM XONoAa, B CBA3M C HUeM
TAXKENO VI HEODbLIYHO MPOTEKAIOT OONE3HW CepaedHO-COCYaNCTOMN,
ObIXaTeNbHOW, HEPBHOM U MULLEBAPUTENIbHOM CUCTEM, Pa3BMBAIOTCH
VHbEKUMOHHbIE 1 Mapa3nTapHble 3a60NeBaHnaA, MTMNoBUTaMKHO3bI.
KomnnekcHoe onvTenbHoe BO3OeMCTBIME HU3KMX TEMIMepaTy R BO3OYXa,
H3KOW BNayKHOCTW, MOCTOAHHO VM3MEHAIOLLErOCH Mo HarnpasneHam
BETPA, YaCToM CMeHbl aTMOChEPHOIO AaBeHa, HegoCTaToK
COMMHEYHOW pafval v, CBETOBOW PEXIM — BCe 3TO MepeHanparaeT
3aLUMTHbIE MEXaHM3Mbl YETOBEYECKOro OpraHm3Ma M NprBoamT K
3a00NeBaHVIAM 1 MPEXOEBPEMEHHOM CMepTU. PasfvdHble KaTeropi
NoTEHUMaNbHbIX NauMeHTOB, a MMEeHHO: NPeaCcTaBUTENN KOPEH HbIX
Mano4YuncreHHbIX HapoaoB CeBepa, PaboTHMKM ropHOO00bIBAOLLMX
VI METANYRIMHECKX MPeanpuaTui, BOEHHOCY)KaLLME, MOPAKM 1
BaxToBble PabOTHUKIM — TPeOYIOT CO30aHMA OTAENbHbIX NOOXOL0B
VI HOPMaTKVBOB OPIraHM3aL MM 3008B00XPaHEH S,

Toya MEAVKOB B YCNOBUAX APKTUKM 3aCNy»KUBAET 0COOOro
BHUMaHMA. MeOuUVHa Ha 3eM1e, BOOE M B BO3LYXE — TaK MOYXHO
OXapakTepKr30oBaTh PabOoTy Bpaden B yCroBrax KpaHero Cesepa:
09 OKa3aHWa MednoMOLLM MCMOMb3YIOTCA BE30eX00bl, CHEroxoabl,
KaTepa, CaHKTapHada aBMaLna. HeobxoamMmMo obecnedmsaTh
MaKCUMManbHO KOMGOPTHbIE YCNOBMA TRyAa MeaMLUMHCKINX
PabOTHMKOB, MPUBEeKaTb CreLrancToB Ana paboThl Ha ceBepe,
0becneunBaTs »KI1beM MOIOAbIX Bpadew.

Penakuua »xypHana scerna yaenana 6onblioe 3HadeHme
BOMPOCaM OpraHmM3aLri APKTUHYEeCKOM MedvuMHbl. Ha cTpaHmuax
STOrO BbIMYCKa Bbl CMOXKETE 03HaKOMUTLCA C MpobaemMamm
340aBOOXPAHEHVA U OPYIMMY aKTyabHbIMM HayYHbIMM BOMPOCaMU.

MpuatHoro npoyteHma!
Kunpa 3mMmneBa,
[MaBHbIN peOakTop
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AHAN3 3ABOJIEBAEMOCTU U KITMHUYECKUNX MOKA3ATEJIEN
MO BUY-UHDEKLIMN B PETMOHAX POCCUMCKOWU APKTUKU
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T.I. Bacunbesa'
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AHHoOTaumM4. Llenbio HacToaLlero nonynaumMoHHOro aHanMTnyeckoro
MccnegoBaHMa ABAAETCA CpaBHUTENbHbIV aHanM3 3ab601eBaeMoCTU
BNY-mHbeKkUMen, nayveHme ee colmanbHblX, 3NMMOEMMUONOMMYECKNX
0COBEHHOCTEN, TaKXKE KITMHUMYECKMX MoKasaTenem cpenmn CoOCTOALLMX
Ha ydeTe naumeHToB B LeHTpax CINL apKTMYeCKMx permMoHoB
Poccunm.

MaTepwuanbl U MeTogbl. B anmaeMmonormyeckomM nccneaoBaHmm ole-
HeHbl TeHOeHUMM 3aboneBaeMoCTH, YPOBEHb TECTUPOBaHMA Hace-
NeHNd N OCHOBHbIE MyTK 3apaxkeHna BVY; npoaHanm3npoBaHbl MreH-
[EepPHO-BO3PACTHbIE, CoLMalbHble XapaKTEPUCTUKM LU CUCTEMA YYETA
BMepBble BbigBNEHHbIX CydaeB BUNY-mHDEKL MM, TaKKe M3yYeHbl KNu-
HUWYeCKKMe nokasaTenn cpean COCTOALLMX Ha yyeTe naumeHToB. MCTou-
HVKOM MHPopPMaL MK 6binn dopmbl (N2 61 1 N2 4) dbepepanbHOro cTa-
TUCTMYECKOro HabnmaeHma 3a 2007-2021 roab!.

Pe3ynbTraTbl. 3a6oneBaeMocTb BUY-Hbekumer 3a 2007-2021 roabl
yBeNMYMnach BO BCeX apPKTUUYECKMX permoHax, ocobeHHo B KpacHo-
ApckoM Kpae (39,3-74,3 Ha 100 Tbic. HaceneHwa). TecTMpoBaHne Ha-
ceneHmng Ha BNY cyLlecTBEHHO CHM3MMOCh Ha YyKOTKe — Ha 12,3%,
npu pocTte ee BbigBnaemMocTn (OP 1,48; 950% O 46,72-0,05). XXutenwu
APKTUKM MpenMyLLecTBeHHO MHpumpytoTca BUY reTepocekcyanb-
HbIM nyTeM, ocobeHHo B HAO - 100,0%, Pecnybnuke Caxa (Akytuna) —
97,0%, Ha YykoTke n AHAO - 88,0% 1 84,5% B 2021 roay COOTBETCTBEH-
Ho. B/Y npenMyLLIecTBEHHO Mopa)aeT TPYA0CMNocobHoe HaceneHve
B BO3pacTe oT 25-49 neT, ¢ npeobnagaHneM My>xkduH. B pane peru-
oHoB (HAO, Pecnybnuki Komun, Caxa (AKkyTvda) B rpynmnax ¢epTub-
HOro BO3pacTa NPeBaIMPYIOT XEHLWWHbBI, 0COOeHHO Ha YyKoTke, rae
cpean MHAMUKMPOBaHHbIX BMY Takyke npeobnanatoT CenbCekme xmte-
i -56,0%. OxBat APBT naumeHTOB, COCTOALLMX Ha YYeTe, B apKTUYe-
CKUX permoHax Obin Bbile LeneBoro MHaukaTopa (75,4%), 3a MCKto-
YyeHmeM KpacHodapcKoro Kpada (66,2%). HeonpenendemMbin ypoBEHb
BH cpenn nonyydaBwmx APBT nauMeHTOB BO BCEX apPKTUYECKMX pe-
roHax obin Bbiwe 60,0%, kpome YyKoTkM (42,9%). OxBaT APBT nauwu-
eHTOB C ypoBHeM CD,*- numpoumTtos <350 KN/MK BbIN TaKXKe BbICO-
KM 1 Konebanca ot 75,0% B HAO 0o 100,0% B KpacHOAPCKOM Kpae.
3aknwueHue. 1o anMOgeMmMonormyeckM, reHoepPHO-BO3PACTHbLIM,
coumManbHbIM M KIAMHUYECKMM XapaKTepucTiKkaMm BUY-nHbeKL MK
Hambonee yasBMMbIM apKTUYECKMM pervmoHoM aenaetca YyKoTka.
Heobxoounmbl 6onee rmybokume nccnegoBaHna no naydeHumo dak-
TOPOB, BAIMAIOLLMX Ha 3MNMOEMUNIO, M COBEPLLUEHCTBOBaHME Mep Mo
NPOTMBOAENCTBMIO pacrpocTpaHeHmto BUY-MHbeKLMM B permoHax
APKTVKWM, OCOOEHHO Ha YyKoTke.

3M. 3arneiH, A.C. VisarHos, .b. LLvikuHa, HA. Tony6es, T.[1. Bacunsesa
ANALYSIS OF HIV INCIDENCE AND ITS CLINICAL INDICATORS IN THE RUSSIAN ARCTIC REGIONS
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KnoueBble cnoBa: 3abonesaemMocTtb BY-mHbeKkUmen, coumnanbHo
3HaAYMMble MHOEKU MM, PoccrncKkaa ApKTMKa

ANALYSIS OF HIV INCIDENCE AND ITS CLINICAL INDICATORS
IN THE RUSSIAN ARCTIC REGIONS

ZM. Zagdyn" (2, AS. Ivanov? (=), | B. Shikina®*{2), N.A. Golubev?
TP Vasilieva!

1 Semashko National Research Institute of Public health, Moscow, Russia
dinmetyan@mail.ru, vasileva_tp@mail.ru

2 North-Western State Medical University named after |.I. Mechnikoy,

St. Petersburg, Russia

iv-aiaal@mail.ru

3 Russian Research Institute of health, Moscow, Russia
shikina@mednet.ru, golubev@mednet.ru

Abstract. The aim of population based analytical study is comparative
analysis of HIV incidence and knowing its social, epidemiological
features, also clinical characteristics among registered by AIDS Centers
patients in Russian Arctic regions.

Materials and methods. Epidemiological study assessed HIV
incidence trends, its population testing level and main routs, analyzed
age-gender, social, characteristics, evaluated reporting system for new
HIV cases, also analyzed clinical indicators among registered patients.
Information source were federal statistical observation forms (N2 61
and N2 4) for 2007-2021.

Results. HIV incidence in 2007-2021 increased in all Arctic regions,
especially in Krasnoyarsk Kray (39,3-74,3 per 100 thousand population).
HIV testing markedly decreased in Chukotka- by 12,3%, with significant
increase in its detectability (HR1,48;950% Cl46,72-0,05). Arctic residents
are predominantly infected with HIV heterosexually, especially in
NAO - 100,0%, Republic of Sakha (Yakutia) - 97.0%, Chukotka and
YANAO - 88,0% and 84,5% in 2021 respectively. HIV mainly affects
the employable population, aged 25-49 y.o, with predominance of
male. In some regions (NAO, Republics Komi, Sakha (Yakutia) in fertile
groups prevailed women, especially in Chukotka, where rural residents
also predominate among those newly infected with HIV (56,0 %).
ART coverage of registered patients in the Arctic regions was above
the target indicator (754 %), with the exception of Krasnoyarsk Kray
(66,2%). The undetectable level of VL among patients on ART in all
Arctic regions was above 60,0%, except for Chukotka (42,9%). The ART
coverage of patients with CD,* lymphocytes <350 cells/ul also was high
and ranged from 75,0% in NAO to 100,0% in Krasnoyarsk Kray.
Conclusion. By epidemiological, age-gender, social and clinical data
of HIV cases, the most vulnerable Arctic region is Chukotka. It needs
to provide more in-depth research on factors affecting the epidemic
and to enhance measures to control the spread of HIV infection in the
Arctic regions, especially in Chukotka.

Keywords: HI\V-incidence, socially significant infections, Russian Arctic

BeBepeHue

3a bonee YyeM copokaneTHUM nepuron oT Hadana anugemMmnm BUY-mHbek-
LM B MUPE YCTaHOBM1ACb OTHOCUTENMBHO YCTOMYMBAA permoHaibHaa 3aKo-
HOMEPHOCTb C MpeobnagaHmem ee pacnpocTpaHeHMsa B cTpaHax FOyHom Ad-
pPUKK, KOro-BocTtouHOM A31K; Ha €BPOMEMNCKOM KOHTUHEHTE — CTpaHax

3M. 3arneiH, A.C. VisarHos, .b. LLvikuHa, HA. Tony6es, T.[1. Bacunsesa
ANALYSIS OF HIV INCIDENCE AND ITS CLINICAL INDICATORS IN THE RUSSIAN ARCTIC REGIONS
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BoctouHowm EBponbl 1 LieHTpanbHom Asmm (BELIA). Poccra cpeaw ctpaH BELIA
3aHMMaET OOHO M3 NUOMPYOLLMX MECT MO pacnpocTpaHeHuto BUY-nHpek-
LI, OCOBEeHHO cpeau »utenem Cnbrpu 1 Ypana, Kyaa BXoOaT M apKTUYeckme
TepputTopmnm? (KpacHoapckmn kKpam (Kpac), YyKOTCKMIM aBTOHOMHbIV OKPYT
(HykoTKa). Mexkay TeMm, B HacTogdLlee BpeMs Hay4dHble nybnmkaumm o npobnie-
MaX COLManbHO 3Ha4YMMbIX MHPEKLMOHHbBIX 3aboneBaHni, ocobeHHo BIY-
-MHOEKUWMK, B apKTUUYECKKX permoHax Poccum BecbMa orpaHmydeHbl. B pabdo-
Te icToMuHa 1.B. M coaBTOpOB OTMeYaeTca boee Bbicokad, YeM Yy BHYTPEeH-
HUX MUTPAHTOB, 3aboneBaeMocTb BMY-MHpeKLMeW cpeam KOpeHHbIX Hapo-
noB KpamnHero CeBepa, 0COH6EeHHO cpeam EeHLIMH, YTO, MO MHEH MO aBTOPOB,
CBA3aHO C PaHHMM Ha4YaioM MOSTOBOW YKM3HUM, KOMMAKTHOCTbIO MX MPOXMN-
BaHWSA, BbICOKOW MOABEPEHHOCTbIO K APYTMM COLIMaNbHO 0OyCIOBNEHHbIM
3aboneBaHMAaM, NpegpacrnonaratolmMM K moBegeH4YeCcKM pmcKkamM MHOULMN-
poBaHma BY [1]. B Amano-HeHelukoM aBToHOMHOM okpyre (AHAQO) nepBble
cnydam BUY-mHpeKuUMm 3apernctpupoBaHbl B 1995 roay 1 3a 18 neT nx Konm-
4eCTBO MHOIOKPATHO YBENMMUYMOCH B MPAMOM 3aBUCUMOCTM OT POCTa Ymcria
TPYOOBbIX MUMOAHTOB, PaboTatoLLMX BaxTOBbIM MeToaoM [2].

M3 Apyrmx coumanbHO 3HaYMMbIX MHbeKUMIM 3ananoB B.A. ¢ coaBTopamm
YKa3bIBatOT Ha BbICOKOE PACMPOCTpaHeHWe napeHTeparibHbiX BUPYCHbIX re-
MaTUTOB B APKTKKe, cocTaBmBLLeN OT 1,8-11,8% 3a 1990-2000 rT. [3]. Mexxay Tem,
coyeTaHMe XPOHUYECKMX BUPYCHbIX renaTuToB ¢ BUNY-mHGeKUmMen cpeam Ko-
PeHHbIX XXuTenen KpamHero CeBepa OKa3anochb 3Ha4YUTENbHO HKe (4,4%),
HeXXenu cpegu BHYTPEHHMX MUTPaHTOB (28,8%) [1].

Tybepkynes (TB) Ha apKTUYeCKUX TepPPUTOPUAX, Kak Harbonee pacnpo-
CTpaHeHHaa couManbHoO obycnoBneHHaa nHbekuma, HadmHaa ¢ 1970-x
rogoBs, ocobeHHo B 1980-1990-ble rogbl, M3y4anca 3HaunTeNbHO rMyoxKe, yem
apyrme MHeeKUMoHHble 3aboneBaHna, 0aHaKko B mocneaHve aBa gecatumne-
TUA MccnegoBaHma ocobeHHocTen Th cpean »wmtenem ApKTUKK CTanu MNpoBoO-
OVTbCa pexke [4-7]. Ha poHe CyLLecTBEHHOIro CHMKeHMSA nokasaTtenem no Tb B
Poccunm, BKIOYAa M apKTUYecKMe TeppUToOpMIM, HACTORAXKMBAIOLLIMMIM ABNA-
IOTCA BbICOKME TeMTMMbl POCTa 3aboneBaeMocTu coveTaHna Th ¢ BUY-mHpek-
Lven B paae apKTUYEeCKMX permoHoB: ApxaHrenbckom obnactu, KpacHosap-
CKOM Kpae, Pecnybnumkax Komu 1 Caxa (AxyTna) [8]. B 3apyberkHbix cTpaHax,
VIMEIOLLIMX apKTU4YecKne Tepputopum, npobaemMam colmanbHO 3HaYMMbIX MH-
deKunm cpeaon HaceneHma aTUxX PerMoHoB, 0COOEHHO Cpean KOPEHHbIX Y-
Tenen, yoenaeTtca gocratodHo 6onblloe BHMMaHMe. B nccnegoBaHmm, MpoBe-
AeHHOM B [peHnaHanm, aBTopbl OTMeUatoT 3aMETHbIV POCT 3ab0/1eBaeMoCTH
BNY-mHpekumen Haceneruma ¢ 2000 roga ¢ nperMyLLIeCTBEHHO reTepocekx-
CyanbHbIM PUCKOM ee pacnpocTpaHeHunsa [9]. B mpmnongpHbix permoHax
KaHaabl cpeau KOpPeHHbIX XMUTenem Bce »ecTokme obpalleHna ¢ AeTbMU B
nocnenyruemMm MMenm JOCTOBEPHYIO CTAaTUCTUYECKY KO CBA3b C BbICOKUM pPU-
CKOM ynoTpebneHna NCUXoakTMBHbIX BELLIECTB M 3apakKeHMeM CcoLManbHO
00ycnoBAEHHbIMU MHDEKLMAMK: CeKCyaribHOe Hacuame B AeTCTBe OblNo CBA-
33aHO C BbICOKMM PUCKOM UHPULMPOBaHMA BUPYCHbIM renatutom C (BIC):
OTHOLLIeHMe WaHCcoB cocTaBmno 1,67 npu 950% noBepuTenbHOM MHTepBase
(OW) ot 1,05-2,66; p=0,031 [10]. B MaHunTobe (KaHaga) no3goHme ctagmnm BINY-
MHPEKLUMKM C BbICOKOW BMPYCHOW Harpy3skow (BH) yalle permcrtpupytoTca

1 UNAIDS. Fact Sheet - World AIDS Day. 2021. URL: https://www.unaids.org/sites/default/files/

media_asset/UNAIDS_FactSheet_en.pdf.

2 International AIDSSociety. BUY-mHpekUMa B cTpaHax BocTouHom EBponbl 1 LieHTpanb-

HOW A31W. PervoHanbHble AOCTVYKEHUA 1 Npobnembl. CeMrHap Mo pe3ynstatam KoHdepeHUmMmn |AS-
2017. URL: http://mww.hivrussia.info/wp-content/uploads/2019/01/VICH-infektsiya-v-stranah-VETSA -

Reginalnyedostizheniya-i-problemy-1AS-2017.pdf.
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cpenon nHymtoB 1 MeTncoB [11]. B CLUA cpegn KOpeHHbIX B3POCbIX M NOa-
POCTKOB MY)XCKOIO Mosna, MpoxXmBaroLlmnx B Andcke, BUY-mHbekUMa amn-
arHocTmpyeTca 3HaunTenbHo Yalle (16,2 Ha 100 TbiCc. HaceneHua), 4em
cpeawn 6enoro HaceneHuna (9,6) [12]. B oTHoweHWW TB akTyanbHbIM ABAA-
eTca opraHmM3aumna n npuMeHdaeMble MeToAbl ero BbiaB/eHNda B OTOATIeH-
HbIX C Pa3peXeHHbIM HaceneHneM TeppuTopmrax ApKTUKKM: T B oTAa-
NEHHbIX HaceNeHHbIX MyHKTax ANdcku, rae 3ab6oneBaemMoCcTb MM Bbille,
yeM Ha opyrux Tepputopmax CLUA, Hanbonee adpPpeKTMBHO BbIABAAN-
Ca Mpwv MCMNob30BaHMKM COBPEMEHHbBIX YCKOPEHHbBIX MOeKYNApPHO-
reHeTnyeckmx metogos (MI'M) [13].

Llenbto HacToALLero AonyndunMOHHOIo aHalTMTNHeCKOro MccrieoBaHNA AB-
1AeTCH CpaBHVITeﬂbell;l aHanu3 3aboeBaeMoCcTn HaceneHua BMq-MHq)eK-
Luewn, n3yyvqeHmne ee counalibHbIX, 2MMoeMmnoormM4eCKnX N KIMHM4YeCKmMx oCo-
beHHoCTeN B APKTNHECKKMX pernoHax Poccuu.

MaTtepuanbl nu MmeToabl

B 2nmMaeMmonormyeckom nccnegoBaHy Mol OLEeHMNAM AMHAMIMKY 3aboe-
BaeMOCTW HaceneHumsa BY-mHbekumen, ypoBeHb TECTUPOBaHUA 1 OCHOBHbIE
NyTV MHOMLMPOBaHKA BUY xTenenm apKTUYECKMX TERPPUTOPUIA B CpaBHe-
HUWM MeXay pervoHamMm 1 co cpeoHUMM OaHHbIMK Mo Poccuickom denepa-
unm (PD) 3a 15-netHmm nepumon: ¢ 2007 no 2021 roa. Pe3ynsTraThl BbIABNEHHbIX
cnydaeB BUY-mHGeKLMM C MPUMEHEHMEM Pa3MYHbIX MeTOA0B (MMMYHOOIOT
M nonmMMepasHo-LenHaa peakuma (MLLP) cyMmmMmpoBanmc.

Kpome Toro, cpaBHUTENbHOMY aHanm3y NoaBePrNncCh reHAepHO-BO3PacT-
Hble, CoLMalnbHble XapaKTEPUCTUKK 1 CUCTEMA YyYeTa BMNepBble BbIdBNEHHbIX
cnydaeB BUY-nHpekumm 3a 2021 roa. B nccnegoBaHMM Takyke aHanmM3mpo-
BaMCb KIIMHWMYECKME AaHHble, OUEHEHHbIe Ccpefn BCEX COCTOALLMX Ha yye-
Te B LleHTpax CIMMO naumeHToB ¢ BUY-nHdekLmenm B oT4yeTHOM roay. K knu-
HUYECKMM XapaKTepuCTMKaM OblIM OTHECEeHbl: A0NA MauveHToB ¢ BH HMke
mopora onpegeneHunsa (YpoBeHb PUMOOHYKIEWMHOBOWM KMCIoTbl BVY B KpoBM
<50 Kon/Mn) cpenm Tex, KTo rnonyyasn aHTUPEeTPOBUPYCHYIO Tepanuio (APBT),
olLleHeHHasa Yepes 6 MecaLleB OT Havaa fnedyeHund,; 0onga nonyyasmx APBT,
B TOM UMCe C Pa3IMUYHOWM CTEMEHbID MMMYHOCYMPEeCCUn, OoNa naymeH-
TOB C ypoBHeM CD,* - numdoumtos <350 KN/MK. AHaNM3 nepeydmncneHHbix
BbllUEe KITMHUYECKNX XapaKTePUCTUK cpen BCex nauneHToB, COCTOALLIMX Ha
ydyeTe B LleHTpax CIL B OTHETHOM roay, Kyda BXOOAT M BMNepBble 3aperm-
CTPMPOBaHHbIE Cydaun, MeTogmyecki Obll 0bycnoBneH HeobxoaMMOCTbo
COMOCTaBIEHNSA UX PE3YNBTATOB C LieNTeBbIMUN MHOMKATOPAaMUM U PEKOMEHAY-
EMbIMM OPUEHTUPAMIK, OTPaXKEHHbIMK B CTpaTermm NpoTmMBOOAENCTBMA pac-
npocTpaHeHuto BUY-nHGekUnmM B Poccnin® M KNIMHUYECKUX pekoMeHaal M-
ax «BMY-mHbeKuma y B3pocCbix»*. [ToNydeHHble OaHHble, KPOMe CpaBHEH WS
UX MeXy PermoHaMm 1 cpedHMMIM nokasatenamMmum no Poccunm B LEoM,
COMOCTaBAANCD, B HaCTHOCTK, CO CTpaTErMYyeCcKmMM LIeTeEBbIM OPUNEHTUNPOM
Poccunm no gone oxBaveHHbIx APBT maumeHTOB cpenmn BCcex 3apermcTpmpo-
BaHHbIX B deaepanbHOM perncrpe nui, ¢ BUY-mHdpekumen, kKotopbin K 2021
roay cocrtaBnan 75,4 %. Takke cpaBHeHMe NMpoBOAMIOCH C MEXAYHAPOOHbIM
MHOMKATOPOM, rae O00M9 NauneHTOB C HeornpeaensdemMbiM yposHeM BH cpe-
av nonydatowmx APBT k 2030 rogy O0o/mMKHa 00CTUYb 90,0 %°.

3 PacnopsykeHune MpasuTensctea PO oT 21.12.2020 N 3468-p «O6 yTBepyKaeHWM focynap-
CTBEHHOW CTpaTerMm NpoTUBOOENCTBUA pacnpocTpaHeH o BUY-rHdekumm B Poccuiickon Pepne-
pauuu Ha nepurof 0o 2030 roga». URL: http://mww.consultant.ru/document/cons_doc_LAW_372322/

4 KnumHunyeckme pekoMeHgaumm «BMY-mHbeKkuma y B3pocbix» (YTB. MuH3OpaBoM Poccum),
2022 roa. URL: http://mww.consultant.ru/document/cons_doc_LAW_377651/
5 BcemupHaa OpraHmsauma 3apaBooxpaHeHsa. [nobanbHaa cTpaTerna cektopa 30paBooxpa-

HeHusa Mo NWKBKMaaumy BUY 2016-2021 Ha nyTu K nnkeugaumm CMOa, 2016. https://appswho.int/ iris/
bitstream/handle/10665/255763/WHO-HIV-2016.05-rus.pdf:sequence=1.
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MCTOUYHMKaMK MHPOopMaLMK aBNANnCb odpuLmanbHble GopMbl penepanb-
HOro cTaTucTMyeckoro HabmooeHma N2 61 «CeeoeHma o BMY-mHbeKUnm»,
dopMa N2 4 «CBefleHMa O pe3y/bTaTtax MCCnegoBaHMa KPOBM Ha aHTUTENA K
BWY», 3anonHaeMble B COOTBETCTBUMUM C MePCOHUPULMPOBaHHOM 6a3om aaH-
HbIX NaumeHToB ¢ BUY-nHbekumen n nabopatopHoW MHOOPMaLMKM MO HM
B peroHanbHbix LeHTpax CINL. CTaTucTMyecK pacCymTbiBaiMCb MHTEH-
cMBHble (Ha 100 ThbiC. HaceneHus) N 3KCTEHCKMBHbIE (Q0NeBble) NMoKa3saTenu,
Pa3HMLA B M3y4YaeMbIX NMepeMeHHbIX OLeHKMBaNachb Mo OTHOLWEHMIO PUCKOB
(OP) c95,0% OW.

B HacTodllee BpeMd, cornacHo Ykasy lpesnaeHTta Pocchim oT 02.05.2014
N2 296 «O CyxXOnyTHbIX TEPPUTOPUAX APKTUYECKOM 30HblI Poccrmckon dene-
PaLMMY», K aPKTUYECKMM TeEPPUTOPUAM OTHECEeHbl 9 cybbekToB PoccHMiCKoM
Denepalln, N3 KOTOPbIX 4 BXOOAT B aPKTUYECKYHO 30HY MOSTHOCTbIO: MypMaH-
ckaa (Mypm) obnacTtb, HeHeuKun aBTOHOMHbIM okpyr (HAO), AHAO n YykoTka®.
B opyrux 5 pervioHax: pecnybnmkax Komu v Kapenua (Mo 4 aoMuUHMUCTpaTMB-
HbIX obpa3oBaHuMI), Caxa (AxkyTra) (13 agMUHUCTPATVBHbBIX 0OPa3oBaHMMN),
KpacHodapckoM Kpae (4 agMUHUCTPaTUBHbIX 0Opa3oBaHMM) 1 ApxaHrenb-
ckow obnactm (Apx) (9 aOMUHUCTPATUBHbBIX 0OPa30BaHMI) B apKTUYECKYHO
30HY BKJTIOYEHbI TOMTbKO MOMIAPHbIE U MPUMONAPHbIE TEPPUTOPUMN.

Pe3ynbTaThbl

3a aHanusnpyeMblv Nneprod Harnbonee BbiIcOKaa 3aboneBaeMocTb BMY-
MHPEeKLMEN permcTpmrpoBaliacb B KpaCcHOAPCKOM Kpae, KOTopada yBeNnnym-
nacb ¢ 39,3 Ha 100 Tbic. HaceneHmnda B 2007 roay oo 74,3 B 2021 rooy. B 3TOoM
pernoHe 3aboneBaeMocTb BUY-nHbeKUMeN nMeeT ckaukoobpa3HbIM Xapak-
Tep C NMKkamMum nokasatenen B 2016 (132,8) n 2020 (125,7) rogax. HamvmeHbLuada
3aboneBaeMocTb HaceneHna BUY-mHbekmen co cTabunbHbIMK MoKasaTe-
NaMM oTMedeHa B Pecnybnuke Caxa (AkyTtuda): oT 8,7 oo 10,1 Ha 100 Thic. Hace-
nermnga B 2007-2021 rogax (pwnc.).

6 Yka3 Mpe3naeHTa Poccnm oT 02.05.2014 N2 296 (B pegakumm oT 27.06.2017 N°287, oT
13.05.2019 N2220, o1 05.03.2020 N2 164) «O CyxOMyTHbIX TeEPPUTOPUAX APKTNUYECKOW 30HbI POCCHMIMCKOM
Ddepnepauymny». URL: http:/pravo.gov.ru/proxy/ips/?docbody=_&firstDoc=1&lastDoc= 1&nd= 1023494 46.
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Poccurickon @engepaumm B 2007-2021 rogax (Ha 100 Teic. HaceneHus, ¢. 61)
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B opyrmx pervoHax obpallaeT Ha ceba BHMMaHMe JOCTaTOYHO BblpayKeH-
HbIM pocCT 3aboneBaeMocT BUY-nHpeKU el wimtenem ApxaHrebCKom 00-
nactu (5,2-219), HAO (9,5-29,3), YykoTku (13,9-50,5 Ha 100 TbIC. HaceneHma) co-
oTBeTCTBEHHO 3a 2007-2021 roabl. B pecnybnimkax Kapenua (12,9-30,9) 1 Komm
(16,1-33,7), Takke B AHAO (21,3-31,8 Ha 100 Tbic. HaceneHna) 3aboneBaemMocTb
HaceneHma BNY-mHdpekumen 3a 2007-2021 rogbl yBenuummach B 2,4, 211 1,5
a3 COOTBETCTBEHHO. MypMaHCcKaa 001acTb, eOMHCTBEHHbIV PermoH 13 BCcex
apKTMyeckmx Tepputopmin CeBepo-3anaaHoro gegepanbHOro okpyra, rae
COXpaHAEeTCa BblCOKad, HO CTabuibHada, 6e3 BbipaXkeHHOW TeHOeHLU MK K PO-
CTy, 3aboneBaemMocTtb BUY-nHbeKLmen.

B nepunon nangemumim COVID-19 ¢ 2020 no 2021 roa, Kak 1 no Poccum B Le-
NTOM, TaK U B MATU 13 9 apPKTUYECKNX PEMMOHOB, MMeNach TeEHAEHUMA K CHN-
YKeHWto 3aboneBaemMocT BUY-mHpeKLmen, ocobeHHO B KpacHOAPCKOM Kpae
1 Pecnybnuke Kapenua, roe nokasatenb cHu3mnca 8 17 1 16 pa3: ¢ 1257 oo
74,3 1 C 49,4 0o 30,9 Ha 100 ThiC. HaceneHna COOTBETCTBEHHO. B Pecnybnu-
ke KoMy, MypMaHcKor 06/1acTu U Ha YyKOTKe 3TO CHIKeHMe ObIfTo He3HauM-
TenbHoe. B yeTbipex permoHax (ApxaHrenbckada obnactb, Pecnybnuvka Caxa
(AxyTa), HAO 1 AHAQ), HanpoTuB, 3aboneBaemMocTb BUY-nHbekuveln yBe-
AnYmMnach: HanboNbLIMKW POCT NokasaTena Habnoganca 8 AHAO (B 1,6 pa3) u
HAO (B 1,4 pa3a) —c 20,3 0o 31,8 1 ¢ 20,3 00 29,3 Ha 100 ThiCAY HaceneHmns co-
OTBETCTBEHHO. B ApxaHresibckon obnactn 1 Pecnybnuke Caxa (AkyTra) pocT
3abonesaemocTtn BUY-nHbekUMen cpean HaceneHmna B 2020-2021 rogax obin
He3Ha4yuTebHbIM, cocTaBmB 21,0-219 1 9,3-10,1 Ha 100 Tbica4d HaceneHmyg co-
OTBETCTBEHHO.

B umcno 17 cybbekTtoB PO ¢ nokasaTenem 3abonesaemMoct BUNY-mHbek-
Len Bbile 50,0 Ha 100 Tbic. HaceneHumda B 2021 rogy M3 9 permoHoB APKTU-
vecKkon Poccmm Bolnm aBa: KpaCcHOAPCKMIM Kpan 1M YyKOTCKMIM aBTOHOMHbI
oKpyr (pwc. 2).

HeobxogMMo OTMETUTDb, YTO, aHaNIOMMYHO OMKMCaHMIO aBToOpaMK BAUAHKA
anuogemMmyeckoro npouecca B CaHkT-IMNeTepbypre Ha 06CTaHOBKY B Mpu-
rpaHudYHOW JTeHMHrpagckom obnacTtu [14], Ha BbICOKYO 3ab601eBaeMoCTb
BNY-1HPeKUMe B KpaCHOAPCKOM Kpae MOXET BIMATb aNMOeMmnyeckad
CUTYaLMA PETMOHOB, PACMONMOXEHHbIX OKOMO ero rpaHunL, rae BbICOKO pac-
NpocTpaHeHne 3aboneBaHnda, NMPenMyLLIECTBEHHO 0OYCNOBIEHHOE YPOBHEM

Hoeropoackan obnacte 50,3
HyHOTCHMIA BT, OKpYT 50,5

PecnBynuka BypATHA
Huxeropogcran obnacts
KypraHckad obnacte
HoeocwBupckan obnacte
OpeHbyprckan obnacte
HenabuHckan obnactb
KpacHoApcKKiA kpai
Camapcran obnacto
ANTANCKMA Kpai
Tomckan obnacTs
WMpHyTCKaA obnacTs
KemepoBcKan obnacTs
Ceepanoeckan obnacte
Mepmcrmi kpan
TmeHckan obracTe

50,9
55,8
64,3
65,8
67,6
70,1
74,3
74,3
77,0
80,9
82,9
84,6

90,1
90,1

109,6

20
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PuicyHoK 2 — PermoHbl Poccuvickouvt @egepaumm ¢ Hambosiee BbICOKOMN

3a60/1eBaeMOCTbio HacesieHnsa BUY-uHpekumer B 2021 rogy
(Ha 100 TeIC. HaceneHus, ¢. 61)
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SKOHOMMYECKOTO Pa3BUTUA ITUX TeppuTopmnii: MpkyTcKaa (82,9) n Kemepos-
cKad (84,6) obnactu Ha toro-BocTtoke 1 Tomckaa obnactb (80,9) Ha toro-3anage,
roe 3abonesaemMocTb BUY-mHbekumen B 2021 rogy coctaBmna Bbile 80,0 Ha
100 TbiC. HaceneHns.

Meykay TeM, AaHHbIM BOMPOC O B3aMHOW 00YCMOBAEHHOCTV nmMaeMmye-
CKOro npotecca no BNY-mHbeKUMM B MPUTPaHNYHBbIX PErMOoHax apKTmye-
CKOW 30Hbl Poccumn TpebyeT 4ononHUTENbHbBIX MCC1ea0BaH M.

ObcnegoBaHMe HaceneHusa ¢ Lenbto BbigBaeHunda BUY-mHGeKUMM ¢ mpun-
MeHeHMeM MMMYHONOMMYeCcKMxX MeToloB Ha aHTuTeNna (AT) kK BUY B MMMy-
HobnoTe 1 MM Mo obHapy>keHuo PHK/OHK BMY 33 2007-2021 rogbl yBenm-
UYMIOChb B OONbLUMHCTBE apKTUYECKMX PEMMOHOB, PAaBHO Kak 1 Mo Poccumn B
LIeNoM, 33 UCKtoUeHneM YyKoTKK 1 KpacHodapcKoro Kpagd (Tabsn. 1).

Ta6numyal

ObcnegoBaHMe U BbigBneHme cnydaes BUY-HOEKUMM cpeamn HaceneHma permoHoB

Poccumnckom ApkTkn B 2007-2021 ronax
(@bc. umcno, (%), Ha 1000 obcnenoBaHHbIX, dd. 61 1 4).

PervoHbl PO Apx Kap Komu | Mypm HAO | Kpac Caxa Yykotka | AHAO
abc. | 2007 |23149454 | 214513 | N4136 |184145 | 212351 | 6353 | 636920 |185915 | 2N72 164316
S 1m0 oo | 41277712 | 228335 | 168907 | 215391 | 202872 | msel | s40825 | 287237 (14928 193115
é %or |2007 |163 168 65 189 |248 151|220 19,6 49,4 30,2
o | HaCeN om0 | 282 211 277|265 | 277 261 (193 293 30 353
= [op 098 1,09 108 | 1,08 097 125 098 1,00 1,00
3 | 95% am 144-067 |156-076 [158- |156- |144-081|144 [172:091 |138-070 [122-083 |130-077
O 074 |078 0,65
abc.  |2007 |s7576 |66 97 152 416 5 n42 80 7 185
o MO o001 78160 |27 179|292 |370 13 2579 149 37 174
& | Ha 2007 |25 03 08 08 20 08 |18 04 03 1
% Lo6iaeﬂ 2021 |19 12 1 14 18 1 47 05 25 09
% oP 075 098 083 |094 |10 066 |11 079 148 094
© | 959% At 169-033 | 2421|446 [543 |262- |410- 384032 |797-008 | 4672-0,05 | 330-027
0,04 016 |016 |039 ol

Ha YyKoTke Konn4ecTBo »uTenemn, obcnenoBaHHbix Ha BY, ¢ 2007 no 2021
rod, CHU3WMOCh Ha 6247 YyenoBeK nnu Ha 12,.3% (OP 1,00; 950% [ 1,22-0,83),
B KpacHodapcKkoM Kpae — Ha 87095 yenosek unu Ha 2,7% (OP 1,25: 950% O
172-0,91). TeM He MeHee, HECMOTPA Ha CHIMKEHME OXBaTa HaceneHuma obcne-
noBaHMeEM Ha BMY-MHOEKUMIO, BbIABAAEMOCTb ee cpeam >»kmtenen YyKoTkm
33 aHanM3npyeMbl Nepurnod 0oCToBepHO Bhipocna ¢ 0,3 0o 2,5 Ha 1000 o06-
cnegoBaHHbIX (OP 1,48; 950% O 46,72-0,05), B KpacHoapcKoM Kpae — ¢ 1,8
00 4,7 6e3 CTaTUCTUYECKOM 3HAYMMOCTU nepemMeHHbix (OP 1,11 95 0% [ 3,84-
0,32). PocT BbigBnaemMocT BUY-mHbekLMmM HabntoaaeTca 1 B ApxaHrebCKom
obnacTun, coctaBuBLLMIM ¢ 0,3-1,2 Ha 1000 obcnenoBaHHbiX B 2007-2021 roaax
(OP 1,00; 95,0% [ 24,21-0,04).

B Opyruvx perrmoHax Takyke oTMeYeHo yBernyeHme BbiapngemMoct BINY-
MHPEeKUMM 3a M3ydaeMbl nepurod, kKpome AHAO. B 3ToM permvoHe Ha poHe
He3Ha4YMTeNbHOro POoCcTa 40N obcnenoBaHHbIX Ha BUNY-MHpeKUMIO, BbigB-
naeMocTb ee cHu3mnacb ¢ 1,1 go 0,9 Ha 1000 obcnenoBaHHbIX 3a 2007-2021
rofbl 6e3 3HaYMMOoM pa3HULbl B mepemMeHHbIx (OP 0,94: 95 0% OV 3,30-0,27).
[aHHOEe CHIMKEeHKME, BO3MOXKHO, ABNAETCA MCTUMHHbBIM, TaK Kak MporpamMma rno
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NPOTMBOOEMCTBIMIO pacnpocTpaHeHuto BUY-mHbekumm B AHAO, ocobeHHOo
cpenu KOpeHHbIX XuTteneun, aBnaeTca OQHOM 13 yCrelHbix B Poccni’.

Mexay TeM, y4eT BrnepBble BbigBAEHHbIX cydaeB BNY-mHbeKUMM B ap-
KTUYECKMX PEMMOHAaX, KaK 1 B LLe/TOM Mo PocCcniK, OCTaeTCHd HeECOBEPLLEHHbIM.
B dopme N2 4 «CBegeHmsa o pe3ynbraTtax MccneaoBaHna KpoBUW Ha aHTUTe-
na kK BNY» oTparkatoTca Bce BMepBble YCTAaHOBMEHHbIE MOMOXUTEbHbIE pe-
3ynbTaThl 1abopaTopPHbIX UccnenoBaHuit Ha AT K BUY 1 OHK/PHK B MLUP B
OT4YeTHOM roay, Npw 3ToM AyonmnpoBaHMe MHGopMaLLMM O MaLMeHTax Mc-
KntodvaeTca. B dopme N2 61 «CeepeHna o BUY-mHPeKUMmM» y4nTbiBatOTCH BCE
BMNepBble 3aperncrpmpoBaHHble LleHTpom CIMNO cnydvan BUY-mHbeKummn
B TekyLLEeM roay, T.e. 3Ta GopMa OTpayKaeT NMMLLb TO KOMMYECTBO MalMEHTOB,
KOTOpble BMepBble B OTYETHOM roay gownum 0o LeHtpa CIL 1 BCTanu Ha
y4YeT. [pun 3TOM He McKAtoYaeTcs, UTo BMY-No3nTWBHbIV CTaTyC NaumeHTa 6bin
YCTaHOBJ/IEH pPaHee, YeM B TekylleM roay. B HaweM npeblayLleM nccrnegosa-
HV ObINO YCTAHOBIEHO, YTO pa3HKLIa B yUETE BNepBble 3apermcTprpoBaH-
HbIx cnydaeB BNY-MHQeKUMM B OTYETHOM roay Mexxay dopmMamim N2 4 11 N2 61
MNPENMYLLECTBEHHO OTPAXKAET TO KOMTMYECTBO MalMEHTOB, KOTOPbIE HE OO
0o LeHTpa CIrNiA B roa BbiasneHua 3aboneBaHmna [15]. B apKTuyecknx perm-
OHax 3TOT NMokasaTenb B 2021 rogy MMen Wunpoknii pasdpoc (puc. 3).

7 https://depzdravyanao.ru/about/7328/9068/2283/ denapTaMeHT 30paBOOXPaHeH A
AMano-HeHeLKoro aBToHOMHOro okpyra. MpodunakTrka NMHGEKLUMOHHbIX 3a601eBaH M.

o 3000 10,0
3] 2500 — = 0,0
: 2000 xf SN / 10,0
w 1500 o !
Z 1000 P L / -20,0
3 500 o R i -30,0
5 0 - e B BN — = D0
% P Apx | Kap | Homu |Mypm| HAQ | Kpac | Caxa LW:EDT AHAD

. 4 271 179 292 370 13 2579 | 149 37 174

. 61 237 188 274 334 13 2121 99 25 174

He B3ATbl Ha yJeT ()| -244 | -125 | 50 | -62 | -7 | 00 |-178|-336|-324| 00

PuicyHOK 3 — YyeT BriepBble BbiIBIEHHbIX C/ly4daeB BUY-muHpeKLmm B permoHax
Poccurickon Apktukim B 2021 rogy (pe. 61 1 4, abc¢. Ymcio, %)

B Pecnybnvke Caxa (AkyTrs) 1 Ha YyKoTke 1/3 4acTb MaLmneHTOB C BNepsBblie
YCTAaHOBNEHHbBIM MOMOXUTENbHbBIM pe3ynsTatoM BUY-mHbekumnm B 2021 rogy
He pownu Ao Lentpos CINL, KpacHoapckoM Kpae —17,8%. B ApxaHrenbCcKow,
MypMaHcKkom obnactax 1 Pecnybnmke KoMy gona TakmMx NaureHToB okasa-
Nacb 3HAYUTENBHO HIKE, YeM B LietoM No Poccuin (24,4%). B AHAO Bce Bnep-
Bble BbigBNEeHHble NauneHTbl ¢ BUY-nHbekumenm B 2021 rogy BCTanm Ha y4eT
B LleHTpe CIMWN[ pervoHa. B Pecnybnuke Kapenma, Hanpotue, 50% naumeH-
TOB, Aollenlmx 0o pecnybnmkaHckoro LeHTtpa CrO, He 6biny yuTeHbl Mo
dopme N2 4, BEpOATHO, 2TO Te NaLMEHTbI, KOTOPbIE MMENMN MONOXKMTENbHbIV
pe3ynLraT TeCTMpoBaHWA Ha BVY B npeabloyLuie rogbl, HO He BCTaNM Ha yyeT
B LleHTpe CIM/[ pernoHa B rof BbigBIeHUd.

K 2021 rogy BoO Bcex permoHax ApPKTUKK, PaBHO KaK 1 B LLIeoM Mo Poccuu,
CTan npeobnagaTb retepocekcyanbHbIM MyTb MHGULMPOBaHMA BY, ocobeH-
Ho B HAO -100,0%, Pecnybnuke Caxa (Akytna) - 97,0%), Ha YykoTke - 88,0%
M AHAO - 84,5% (tabn. 2).
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Tabmya 2
OcHOBHbIE NMyTU MHbKLMPOBaHWA BY HaceneHMa pernoHoB
Poccuickom ApKkTki B 2007-2021 roaax (abce. ymcno, (%), ¢. 61).
PervoHbl PO Apx Kap Komu | Mypm HAO | Kpac Caxa YykoTka | AHAO
« |e6c 2007 |15869 7 1l 8 20 5 55 3 1 10
DM o001 | 28483 129 101 155|233 13 1487 9% 2 147
n
§ |%or |2007 |276 106 n3 53 48 1000 | 48 38 143 54
2| %" 2021 |72 54,4 631 |se6 |e9g  |1000 |70) 97,0 88,0 84,5
Q
9 |op 1,00 032 065 |057 123 056 |056 08 0,31 1,06
(O]
% | 950% O/ 137073 |078-013 |141-  |165 |322-  |[119- [137-023 |356-018 |224-004 |292-038
030 |020 |047 026
abc.  |2007 17178 1 5 30 85 0 266 3 1 16
> | Yyucno
E: 2021 | 16622 101 28 9% o8 0 558 2 1 25
n
S |%or  |2007 |298 15 52 197 | 204 00 |233 38 143 86
(e}
o [ PP o001 200 426 75 350 |293 00 |263 20 40 144
T
¢ lop 1,00 0,29 066 |066 |13 000 |069 092 0,64 1,04
(@]
C | 950% M 129-078 | 353-002 |200- |106- |163 0,00- | 094-050 | 2,32-036 |261-006 | 2,00-
022 |04 |078 0,00 0,54
. |86c.  |2007 | 7028 4 14 13 10 0 301 20 2 18
3 | MO o001 1686 7 28 20 3 0 57 1 1 0
T
Ol%or |2007 [122 61 144 |86 24 00 |264 250 286 97
[an]
o | BRIRBML o001 |29 30 175 |73 09 00 |27 10 4,0 0,0
©
G|op 1,00 054 074 |073 |06 000 |093 0,99 123 1,00
T | 950% O 128-078 |134-022 [131-  |135 |218-051 |0,00- (105082 |112-088 [2:83-053 |1,00-100
042 |039 0,00

PocT 0onun retepoceKCyasnbHOro prcka 3apaxxkeHma BY 3a 2007-2021 roabl
OoKa3arica JOCTOBEPHbIM BO BCeEX pernoHax, a B HAO 3a yKasaHHbIW nepuron
reTepoCceKCyanbHbIV MyTb OCTaBasica eAVMHCTBEHHbIM GaKTOPOM PUCKa Nepe-
Jadu BMY Bo Bcex BMepBble BhIaBMEeHHbIX Clydaax 3aboneBaHusa B pervoHe.

Purck mnHomnumpoBaHma BMY mapeHTepanbHbIM NyTEM B apPKTUYECKNX
PEermoHax 3a M3yyaeMbl Mepmnon MMeEeT PasHOHaMNPaBIEHHbIN XapaKTep.
B OOMNbLUVHCTBE PermoHOB A0NA AaHHOro NyTK 3apaxkeHunsa BY 3a 2007-2021
rofbl yBenmumnach: oCobeHHO B ApxaHrenbckon obnactu (15%-42,6%), pe-
cnybnukax Kapenua (52%-175%) n Komun (19,7 %-350%). Mexxay TemM, B ABYX
permnoHax: Pecrnybnumke Caxa (AkyTtna) (3,8%-2,0%) 1 Ha YykoTke (14,3 %-4,0 %)
0onga 3apaxkeHuna BY mapeHTepanbHbIM MyTeM CcHM3MMach 3a 2007-2021
rofbl, OCTaBasdCb HAMMEHbLUEW MO OTHOLLEHMIO K APYTMM PervoHam.

[lona BnepBsble BbIABNEHHbIX C/Ty4aeB C HEYCTaHOB/IEHHbIM MyTEM 3aparke-
Ha BY 33 2007-2021 rofbl CHU3WMACh Cpedn HaceneHa BO BCeX apKTnye-
CKMX permoHax 1 Poccuru B LLenoMm, 3a cktodeHmnem Pecnybnmkim Kapenug,
roe HabntooaeTca He3HaYUTEeNbHbIM POCT AaHHOro nokasatena (14,4 %-17,5%).
Haumbonbluee CHMYKeHMe HeyCTaHOBNEHHbIX NyTen nHdULMpoBaHma BINY oT-
MeyeHO B KpacHOApPCKOM Kpae (26,4 %-2,7%) ¢ 0OCTOBEPHOW pa3HuLen ne-
pemMeHHbIx (OP 0,93;950% 111 105-0,82), Takxke B Pecnybnumke Caxa (AKyTnA)
(25,0%-1,0%) 1 Ha YykoTke (28,6%-4,0%) cooTBeTcTBEHHO B 2007-2021 rogax.
M3yueHre NpuYmnH HeyCTaHOBNEeHHbIX nyTen MHbuumpoBaHma BUY cpegu
KUTenem apKTUYecKnx permoHoB TpebyeT oTaenbHOoro rmy©oboKoro aHanmsa
C BblgBeHMEM OePEeKTOB U YydLUEHMEM MeP MO MPOBEOEHWMIO JO30PHbIX
HabMtoOeHMIN 1 3MMOEMMONOMMYECKIMX paccneqoBaHMi cnyyaeB 3abonesa-
Hga [16].
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Mo gaHHbIM 2021 rofa cpeav BnepsBble BbigBAeHHbIX cydaeB BNY-mHbeK-
LW B apPKTUUYECKKMX permoHax, paBHO Kak 1 no Poccumn B LienoMm, npeobna-
OatOT MY>KUYUMHbI, cCOCTaBMBLUME OT 51, 2% B AHAO 00 64,3% B ApxaHrenbCKon
obnactu (Tabn. 3).

Mpou 3ToM BUNY-mHDEKLMA BNEPBbIE PETMCTPUMPOBANach NPENMYLLIECTBEH-
HO cpedmn TPYA0CMOCOOHOM rpy bl HaceneHMa B BO3pacTe oT 25-49 neT, cyMm-
MapHaa 0onga Kotopbix B 2021 roay cpegm My>K4iH coctaBumia ot 71,4 % Ha Yy-
KOTKe 00 93,3% B MypMaHCKoM 0bnacTtu, cpeau >eHwmH —oT 72,0% B AHAO
00 85,6% Takyke B MypMaHcKom obnacTu.

HeobxoarMo OTMETUTb, YTO B apKTUYECKMX permoHax CoOoTHoLLeH e Bnep-
Bble MHPUNLMPOBAHHbLIX BINY My»KUUMH N XKEHLMH pa3fIM4HOro Bo3pacTa B
2021 rony 66110 HeOAHOPOOHbBIM. B 60NbLUIMHCTBE PErvoHOB Cpeav BrnepsBble
BblABNEeHHbIX cnydaeB BUY-mHPeKUMM B rpynnax ¢epTuiabHOro Bo3pacTa
npeobnagani )eHLWMHbl. Tak, 40N9 eHLWH C BNepBble BbiaBaeHHom BINY-
MHPEeKUMEN B BO3PaCTHOW rpynne oT 18-24 neT Mo OTHOLLEHUIO K My>XXYMHaM
Ha YyKoTKe cocTaBWia 18,2% npotuB 7,1%; B BO3PACTHOMW rpynne ot 35-44 net
- 54 5% npotne 28,6%, B HAO - 33,3% npotnB 14,3%. NogobHoe npeobnana-
HMe YXeHLIWMH C BnepBble BbigBneHHon BY-1HbeKLMen B Bo3pacTe OT 45-49
NeT Hag, MY>KYMHaMUK 3TOM BO3PACTHOM TRy MMbl OTMEYeHO B APXaHIeTbCKOW
(152% npoTtme 10,1%) 1 MypmaHckom (22,7% npotne 20,7 %) obnacTax, pecny-
6nunkax Kapenua (11,4% npotre 50%) 1 Caxa (AkyTna (21,1% npotne 5,4 %).

Ta6nunya 3
feHOepPHO-BO3pacTHaa CTRYKTYPa XKUTenel ¢ BrnepBble BbIABAeHHbIMY CyYagMi
BNY-mHpeKkUMM B perroHax Poccumnckom Apktkum B 2021 roagy (N, %, . 61)

PeruvoHbi/rion/ | PO Apx Kap Komn | Mypm | HAO Kpac Caxa Yykotka | AHAO
BO3pacT N=53172 | N=185 | N=179 | N=207 | N=296 | N=13 N=1919 | N=94 N=25 N=168
(N, %)
Bcero | M (%) | 5706 64,3 559 522 554 53,8 596 554 56,0 512
K (%) | 424 357 441 478 44.6 46,2 40,4 44,6 440 48,8
O-14 M (%) | 0,8 08 10 2.8 0,0 0,0 13 0,0 a 0,0
K (%) | 1] 00 38 2,0 00 00 06 00 0,0 2.4
15-17 M (%) | 02 08 0,0 0,0 00 00 03 00 00 00
(%) | 05 15 13 10 0,8 0,0 04 2,6 0.0 0,0
18-24 M (%) | 38 0.8 6,0 37 0,6 14,3 356 54 a 2,3
(%) |59 12,1 63 8] 38 00 54 53 18,2 49
25-34 M (%) | 257 26,9 26,0 269 232 429 234 28,6 214 19,8
(%) | 261 21,2 253 28,3 235 50,0 289 15,8 18,2 20,7
35-44 | M (%) | 438 46,2 48,0 46,3 494 14,3 449 50,0 28,6 477
K (%) | 382 409 354 42,4 394 333 39,6 36,8 54.5 3738
45-49 M (%) |14 10,1 50 13,0 207 286 16,2 54 214 14,0
K (%) | 14,3 152 N4 9] 227 00 217 217 0,0 134
50-59 | M (%) |79 .8 10,0 56 43 00 6,8 54 A 10,5
(%) | 9.4 76 11,4 81 53 0,0 15,8 158 A 195
>60 M (%) |36 25 4,0 19 1.8 00 36 54 7] 58
(%) | 45 15 51 10 45 16,7 2,6 2,6 00 12
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Hanbonbluaa oona cpenn getem 1 NoapoCTKOB C BMNepBble BbIABIEHHbI-
MK cnydaamm BUY-nHbekumm B Bo3pacTte ot 0-17 net B 2021 rogy Habntoga-
nacb cpeau Manb4mkoB Ha YykoTke (7,1%), cpegu nesodek — B Pecnybnmke
Kapenua (51%).

Kak cpean My>K4mH, Tak 1 cpedu >XeHLIWMH B BO3PACcTHOW rpyrre oT 50-
59 net BUY-MHDeKLMA permcTpmpyeTca 3HaumTeNnbHO pexe (oT 8,0% Ha Yy-
KoTKke 00 14,9% B HAQ), B Bo3pacTHOW rpynne ctaplle 60 neT — elle pexe
(0T 1,4% B Pecnybnuke Komu oo 7,7% B HAQ), uem B rpynnax 6onee Mosno-
noro Bospacta. OaHaKo B YKa3aHHbIX BO3pacTHbIX rpynnax BNY-mHbekuma
TaKXKe, Kak 1 B rpynnax ¢epTuibHOro BoO3pacTa, NperMyLLeCTBEHHO peru-
CTPUPYETCA CPEAV KEHLLUWH, YeM cpedm My»UYH, ocobeHHo B AHAO, HAO 1
Pecnybnunke Caxa (AkyTua).

Mo coumanbHbIM XapaKTepucTMKaM, bonee NoNoBMHbI BNepBble BbiABIEeH-
Hbix cny4daeB BUY-mHpeKkUMM Ha YykoTke B 2021 roay Obinm 3apernctpmpo-
BaHbl Cpeamn CENbCKUMX XKUTenem (puc. 4), YTo 3HaAYMTENbHO MPEBbLICMIO aHa-
NOrMYHbIV MOKa3aTenb B LieloM o Poccum (25,4%). Takaa cUTyaumsa B O4HOM
13 pernoHoB KpamHero CeBepa C HM3KOWM MNOTHOCTbIO HaceneHusa TpebyeT
npoBedeHMa OOMNONMHUTENbHbBIX MCCNeOoBaHWIM A9 YCTaHOBEHUA MPUYNH
1 GaKTopOB, OOYCIOBUBLLMX €€,

MeHblue Bcero cenbckume utenu 8 2021 rogy 3adonesanu BUY-mHpeKL M-
en B Pecnybnuke Caxa (Axkytna) —9,1%. B opyrmux permoHax gona cenbCKux
xutenew cpean HoBbix cnydaeB BY-uHpekuUmm coctaBmna ot 10,6% B Pe-
cnyonuke Komum 0o 253% B AHAO, npu cpegHeM nokasaTene no Poccrn B
uenoM 25,4 %.

B ApxaHrenbckow obnactn 1 Pecnybnmke KoM oKono ¥4 yactu cnydaen
BUY-mHbeKuUMM BbiIgBNgeTCs B ydpexxgeHunax GegepanbHom Cy>KObl MCMon-
HeHna HakazaHum (OCUH). B MypmaHckom obnactu (11,4%) n KpacHoapckom
Kpae (9,5%) yupexgeHna OCUH c npebbiBaHeM BMNY-N03UTUBHbIX 3aK/tO-
YeHHbIX TakXKe MpencTaBiaoT MCTOYHMK PUCKa MO PaCnpPOCTPaHEH MO HOBbIX
cnydaeB BUY-nHQeKUMM cpean BCEero HaceneHmnsa permoHoB. B opyrmx pe-
FMOHax 00N4 ML, BbiaBNeHHbIX B ydpexxaeHnax OCUH, cpenn BrnepBble 3a-
perncTpunpoBaHHbix cinydaeB BUY-mHpekumm B 2021 rogy 6bina 3Ha4YuUTENb-
HO pexe, a B HAO 1 Ha YyKoTKe NMeHUTEHLMAPHbIE YYperKOeHMNa OTCYTCTBYOT.

[Jona nuu, 6e3 onpeneneHHoro Mecta »xutenbctea (BOMMK) 1 MHOCTPaHHbIX
rpaykOoaH cpenn Bcex BnepBble BbigBNeHHbIx ciydaeB BNY-mHpekumm B 2021
rofgy B apKTUYECKMX permoHax okasanacb He3HauumTenbHoM, a B HAO, Kpac-
HOAPCKOM Kpae 1 Ha YyKOoTKe Takue Crlydan BOBCe He PermcTpupoBasinCh.

> 0,4 i)
100% - ’ al
2,1
80%
60%
20%
20%
0%
P® Apx

Komu  Mypm HAO Kpac Caxa Yyworka AHAO
W Ceno HEOCUH JNinua BOMM H UHocTpaHLubl

PuicyHOK 4 — CoLmMa/ibHAS XQPAKTEPUCTUKA KXUTENEN PermoHoB POCCUNCKON APKTUKM C
BriepBble BbiIBIEHHbIMU Cry4asamm BUY-uHpekumm B 2021 rogy (%, ¢. 61)
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Bo Bcex apKTnyeckmnx pernoHax B 2021 roaoy oxBaT APBT naumeHToB, Co-
CTOALLMX Ha yyeTe B LleHTpax CIL, npeBbiCUT HAaLUMOHaNbHbIN LIe1eBOM UH-
ONKATOP, 3a MCKTtoYeHMeM KpacHOAPCKOro Kpag, rae nokasaTtesb COCTaBWI
66,2% npotne 754% (pwvc. 5).

[NpW cCpaBHEHWM OaHHbIX CO CpefHWMM MoKasaTenemM no Poccun B LIe1OM
3a 2021 ron, B 60MbLUMHCTBE pernoHoB oxBaT APBT nauMeHToB, HaxooaLLMXCa
nofd AVcrnaHcepHbIM HabnogeHMeM, cCocTaBuB Bbllle 80,0 %, Takyke oka3asnca
BbllLle cpeaHedenepanbHOro ypoBHa (78,9%), 3a UCKNtodeHMeM KpacHodap-
CKoro Kpaga n Pecnybnukum Kapenua (78,4%). Npu 2TOM HanboNbLUMI NMoKa-
3aTenb 661 oTMedeH B Pecnybnuke Caxa (Akytna) — 87,8% v AHAO — 87,4 %,
HaVMeHbLLNIM — B KpaCHOAPCKOM Kpae.

Cpeo KOropThbl COCTOALMX Ha ydeTe 1 nonydaslwix APBT nmaumeHToB B
2021 rogy, Aona nuu, C nogaBneHHom go HeonpegenaemMoro yposHa BH, ycra-
HOB/IEHHOrO Yepes 6 MecqaLeB OT Hadana nedeHunq, boina Havbonee NpubIn-
YKeHa K MexkayHapogHoMy opureHTupy (90,0%) B ABYX pernoHax: Pecnybnmke
Kapenua (855%) n AHAO (88,2%), rae nokasaTten oOHOBPEMEHHO OKa3aCh
BbllLe CpeaHero ypoBHA Mo Poccumn B LienoM (77,3%). Mexxay Tem, B O0bLIMH-
cTBe permnoHos, Bratodvaa HAO (74,2%), AaHHbIM MoKa3aTenb cocTaBui bonee
60,0%, UTO MOYKHO OLIEHMBATb KaK MOMOXUTENbHY TEHOEHLMIO K OOCTMKE-
HMKO YKA3aHHOIO BblLLE LIe1eBOro MHAOMKaTopa. ToMbKo Ha YykoTke 0on4 na-
LIMEeHTOB C HeonpegenaemMmbM yposHeM BH cpean nuy, nonydaslimx APBT B
2021 rogy, OKasanacb 3Ha4YMNTENbHO HMXKe cpedHero ypoBHA no Poccui B Lie-
NTOM W CaMOW HU3KOW Ccpean ApYTrmMx apKTUYECKMX PEMMOHOB, COCTaBMB 42,9 %.

B apKThnyecKkmx permoHax HarMeHbllaa 4oNd naumMeHToB ¢ yposHeM CD,*-
MMMPOLMTOB <350 KMN/MK/T OT BCEX TaKOBbIX, COCTOSLLMX Ha ydeTe, B 2021 roay
oTMedeHa B UeHTpax CMKO AHAO (14,5%), YykoTkun (14,8%) 1 HAO (14,8 %),
a Hanbonbllaa — B Pecnybnuke Kapenuna (30,8%), Takyke KpacHOAPCKOM Kpae
(28,1%) 1 MypMaHCKoM 0bnacTtu (26,2%). B ApxaHrenbckomn obnacTtun, Pecny-
onvkax Komu n Caxa (AkyTua) 0ong naureHTos ¢ yposHem CD, '~ numeoum-
TOB <350 KJI/MKJT OT BCex TaKOBbIX, COCTOALLMX Ha ydeTe B 2021 rofy, COCTaBuna
199%, 221% 1 23,0% COOTBETCTBEHHO, MPW CpegHeM MnokasaTtene rno Poccmnm
B Lenom 21,0%.

Ba)kHbIM gaBngeTca oxBaT APBT MMeHHO 3TOW KaTeropum naumnMeHToB C Hau-
bonee BblpaXkeHHoOW MMMyHocynpeccuen. B UeHTpax CMWLO apKTUYeCcKmx pe-
MMOHOB oxBaT APBT cocTodLmx Ha ydyeTe rnauneHToB C yposHeM CD, - Tumdo-
LUMTOB <350 KN/MKN B 2021 rody oKasasncs 0OCTaTOYHO BbICOKMM, OCOBEHHO B
KpacHoapckoM kpae (100,0%), Pecnybnuke Kapenua (99,6%) 1 AHAO (95,6 %).
B Opyrmx permoHax nokasaTtenb cocTaBui oT 750% B ApxaHrenbckom obna-
cTh oo 88,5% B Pecnybnunke KomMmu, mpu cpegHem ypoBHe no Poccuu B Le-
1OM 86,4 %.

1000

90,0

80,0

70,0

ER 60,0
50,0

40,0

30,0

20,0

10,0

0,0
PP Apx Hap Homu | Mypm | HAOD Kpac Caxa [YywoTea| AHAD

mmmn CD4<350 wn/muin Beero 210 19,9 30,8 221 26,2 148 28,1 230 148 145
I Monyyany APBT scero 789 833 78.4 80,4 834 BL5 66,2 87.8 80,3 87.4
s BH He onpegenanace o7 seex Ha APBT| 77.3 B6,1 85,5 613 65,4 74,2 61,2 63.4 42,9 88,2
Monyuanu APBT ¢ CD4<350 wnfmun Bo.4 B26 99,6 88.5 84,2 75.0 1000 | 913 B6.7 95,6

PucyHok 5 — KnuHm4eckasg XxapakKTeprUCTMKA COCTOALUMX HA yYeTe NaLmnMeHTOB C
BUY-nHpekUmen B perimoHax Poccuickort ApkTkn B 2021 rogy (%, ¢. 61)
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O6cypeHue

PocT 3aboneBaemMocTn BNY-mHeKLMEN HaceneHMsa B apKTUYECKUX peru-
OHax Poccuu 9BnaeTca 3aKOHOMEPHbBIM 1 COOTBETCTBYET MPOrpPeCcCcnpoBaHmIO
SNMOEMUM Ha BCEX TERPPUTOPUAX CTPaHbl 3a aHaNM3npyemblin nepuoq [17].

OaHUM 13 GaKTOpPOB, MOBAVABLIMM Ha OTMeYeHHY CKadkoobpa3HOCTb
noka3saTenemn 3abonesaemMoct BUY-nHbekumen B KpacHOAPCKOM Kpae Mo-
>KeT OblTb MHTEHCMBHOCTb MEPMOONYECKIMX MOTOKOB TPYOOBbLIX MUTPAHTOB,
BaxXTOBbIX PAaOOTHUMKOB, MPUE3NKAILLMX Ha 3apabOoTKM Ha TeppuToprmn Kpan-
Hero CeBepa®.

Ha HabntogaemMoe cHMbKeHre 3abonesaeMoct BUY-nHbekumen B apKTn-
YyecKMX permoHax B nepuod nangemmm COVID-19 mormnm noBnmvaTh nposeae-
HME OrpPaHNYNTENbHbBIX Mep, MPedoTBPaALLAIOLLMX, B TOM YMCe, MHTEHCUMBHOE
pacnpocTpaHeHue coumanbHO 3HaYMMbIX MHDEKLMOHHbBIX 3aboneBaHnm,
BKMtoYaa BMY-mMHDeKLMIO, a TakyKe CoKpalleHMe TeCTUPOBaHMA HaceneHna
Ha B/Y-mHpekumio 1 opyrre npudmnHbl [18].

Haoo OTMEeTUTb, UTO B HalleM UCCeNOBaHMM Mbl OLUEHMBANM MoKa3aTenm
B Lle/TIoM nMo dpeaepanbHbiM cyObeKkTaM, BXOOALLVM B COCTaB PoccUMiMckom Ap-
KTUKW, @ HE KOHKPETHO MO LIMPKYMMOAAPHBIM PanoHaM, 4TO OrpaHmymBaeT
MOMHOTY MPeacTaBieHnsa O peanbHOW 3NMAEeMMNYECKOM CUTYaLMIM Ha apPKTU-
UeCKUX TeppUTOPUAX KPYMHbIX CybbekToB PD ¢ YaCcTUYHbIM BXOXXOEHMEM B
COCTaB apKTUYECKOW 30HbI.

Pe3ynbraTbl TECTUPOBaHUA HaceneHma Ha BUY-nHpeKkumto, ee BbigBge-
MOCTb OKa3allMCb HEOOHOPOAHbBIMN BHYTPU apKTUYECKNX pernmoHoB. OCo-
OeHHO HaCToOPaXKMBAOT MoKa3aTeIn Ha YyKoTKe, rae Ha GoHe CHUMKeHna 00-
cnegoBaHUA XXutenew pervoHa Ha BUY-mHpekumto 0OCTOBEPHO BbipOC/a ee
BbIABMAEMOCTb. TaKag CUTYaLMA MOXKET BbI3bIBATbCHA BbICOKMM pPACMPOCTPa-
HeHneM BNY-nHpeKunm cpean KopeHHbIX kmtenem KpanHero Cepepa 13-3a
KOMMAaKTHOCTU MX MPOXMBaHWA. KpoMe Toro, Ha YyKOTKe 004 He aoLlleniimx
no Lentpa CIMO naumneHToB ¢ BUY-mHbeKUMeW B rod BbiIaBTIEHNA OKa3a-
nacb caMou BbiCOKOW, Hapaay ¢ Pecnyonmkow Caxa (AkyTua). Nonaraem, uto
3TO CBA3AHO C TRPYOHOOOCTYNMHOCTbO MEOMLIMHCKOWM MOMOLLM B OTAANIEHHbIX,
C HV3KOWM MIOTHOCTbIO HaceneHna pervoHax. HabnogaeMbl 0OCTOBERHbIM
POCT BbigBndeMocT BUY-mHbekunmn cpeon xmntenem ApxaHrenbCckon ob6-
NacTy MOXKeM OOBACHUTb BIMAHMEM MEHUTEHLMAPHOM CUCTEMDI, POMb KOTO-
PO B pacrnpocTpaHeHmn BUY-MHPeKLNM B permoHe aBNA9eTCAa BbICOKOM, YTO
ObINO YCTAaHOBNEHO B MpeablayLeM mnccnegosaHmiA®,

B HaweM mccnegoBaHMM Mbl OTMETUNM MPEUMYLLLECTBEHHOE MOoparkeHume
BUY-mHbeKUMeN )Tenem apKTni4ecKnx pervoHoB TRYOOCNOCOOHOro Bo3pac-
Ta, YTO HE MPOTUBOPEYNT aHANMOMMUYHbIM OaHHbIM CPeam BCero HaceneHmsa [19].
KpoMe Toro, B MccneaoBaHuMy yCTaHOBAEHO NpeobiagaHme reTepoceKcy-
anbHOMo NyTV MHOUMUKMPOBaHMA BWY, kak nyTu, Hanmbonee CcMibHO Crocob-
CTBYIOLLETO YCUNEHUMIO SMUOEMMNYECKOTO MPOoLIecca, C NPeNMYLLIECTBEHHbIM
MOpPaXKeEHMEM XEHLMH GepTUIbHOMO BO3pacTa B PErMOHax C KOMMAKTHbIM
NPOXMBAHMEM KOPEHHbIX ManovmcieHHbIX Hapogos Ceepa: HAO, AHAQO,
YykoTka, Pecnybnmka Caxa (AkyTtna). Ocobo obpallaeTca BHUMaHME Ha Bbl-
COKWW ypOBeEHb (bonee MonoBUHbLI cnydaen) pernctpaumnm BUY-nHbekumm
cpeln eHLUMH B BO3pacTe OT 35-44 neT Ha YyKOoTKe. TakXke HaCTOpaXKMBaET,
UTO B 3TOM pernoHe BNY-mHDeKLMA NperMyLLEeCTBEHHO BbIABAETCA Ccpeam

8 BU/Y-1HDeKUMo Ha AMane pacnpocTpaHatoT BaXTOBUMKM M3 coceqHmx permoHon. 30.11.2016.
URL: https://fedpress.ru/news/89/society/1707590. daTa o6palueHus: 15.07.2022.
9 3arobiH 3.M. BUY/Ty6eprynes B MecTax NuieHmnsa ceoboabl Ha Cesepo-3anane Poccrm, Co-

BpeMeHHble NpobnemMsbl 30paBooXpaHeHa 1 MeAVLMHCKOW CTaTUCTUKK,. 2019; 1: 123-143. URL:
http:/healthproblem.ru/ magazines?text =224. [1ata obpatleHya: 12.06.2022.
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CeNbCKOro HaceneHmsa C KOMMaKTHbIM MPOXXMBaHMEM, BO3MOXHO 00YCOB-
NEeHHOoe, MO HalleMy MPennoNoKeH Mo, HU3KOM MHPOPMUMPOBAHHOCTHIO Ha-
ceneHusa o NPodUNaKTMKe CoLManbHO 3HaYMMbIX MHDEKLMOHHbIX 3ab0neBa-
HWI, YTO TpebyeT NpoBedeHWA AOMNONHUTENbHbIX MCCneaoBaHun. KpomMe Toro,
MO OTHOLLUEHMIO K APYTMM permoHam 1 Poccnm B Lie/ioM, Ha YyKoTke aond na-
LIMEHTOB C HeomnpegendemMblM rnoporomMm BH cpenn nuu, nonyydaswmx APBT B
2021 rony, oKa3anacb caMom HM3KOW (42,9%).

B nepunon MHTEHCMBHOIO OCBOEHUA apPKTUYECKUX TepPUTOPUIM Harbonee
YA3BUMbIMUM K BY CTaHOBATCA MMEHHO KOPEHHbIe Hapoabl B CUTY UX COLM-
aNbHbIX, MCUXONOMMYECKMX, STHO-KYNBTYPHbIX 1 OpYyrx ocobeHHocTen [20].
Mexkay TeM, aKTopbl prcKa pacnpocTpaHeHna BUY-mHbpekLnmM cpeam Ko-
PEeHHbIX HapoaoB KpanHero CeBepa M3y4deHbl HeOOCTaTOYHO, MMEIOTCA NMNLLb
egVHnYHble Nyonukaumm (1, 2].

3aknoyeHue

3aboneBaemMocTb BUY-MHpeKkUMer B apKTUYEeCKUX permoHax, PaBHO Kak
n B Poccum B LLlenoMm, B nocrefHme 2 rofga aHanms3mpyemMoro rnepuroaa MMeet
TEHOEHLMIO K CHUXKEHMIO C COXPaHEeHMEM BbICOKOW OO0 MOPaXKeHUsa rpy-
Mbl HaceneHma TpyaocnocobHoro Bo3pacrta. OCHOBHbIM NMyTeM UHPULIMPO-
BaHMa BVY B apKTMYECKMX PErMOHax ABMAETCA reTepoceKcyasbHbI C Mpen-
MYLLECTBEHHOW peruvcTpaumen 3aboneBaHna cpeom »weHWwmH GepTuIbHOro
BO3pacTa, 0CObeHHO Ha YyKoTke. DTOT perroH aendetca Hanbonee ya3Bm-
MbIM 13 BCEX aPKTUYECKMX TEPPUTOPUI MO BbIgBNEHMIO, MPOPUNAKTMKE U Ne-
yeHuo BUY-nHDEeKLUMIM, TakXKe Mo nokasaTento 3abon1eBaeMoCT, KOTOPbIN B
2021 rogy coctaBmn 50,5 Ha 100 TbicaY HaceneHmd, 3aH9B BTOpPOE MeCTO Mo-
cne KpacHodapcKoro Kpaga (74,3), npuv cpeaHeM ypoBHe no Poccun 40,4,

HeobxoomMmo npoBeneHne JonoHUTENbHbIX MCCNegoBaHWM No nlyde-
HWIO ocobeHHOoCTel pacnpocTpaHeHna BNY-mHOEeKLMM B apKTUUYECKUX pe-
rMoHax, 0CObeHHO Ha YyKoTKe, U cpeamn KOPEeHHbIX XUTenemn, ¢ mocneayro-
Llewn pa3paboTKou U BHegpeHMeM COOTBETCTBYIOLLMX Mep, HamnpaBNeHHbIX
Ha MPOTUMBOOENCTBME PACNPOCTpaHeHuto BUY-nHbeKUMK cpeam xmtenem
PoccummcKkom ApKTUKM.
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AHHOTauUA: KOadDdUMUMEHT MPOHMLAEMOCTM HaMPAMYO BIMFET Ha
CKOPOCTb QUILTPALMM BOAbI B FPYHTE, 3HAYEHMA CKOPOCTEN DUMb-
Tpauumn, B CBOKO ovepeb, BO MHOIOM OnpenensatoT KOHCTPYKLMIO 1
MaTepwansl [1], fprMeHaeMble Npy BO3BeOEHMM MOA3EMHbIX MM 3a-
rNyO6NeHHbIX B FPYHT COOPYIXKEHW.

CyLLUEeCTBYET paa METOOOB, [2] Mo3BONAOLIMX onpenenTb KO3OPULIN-
eHT MPOHMLLAEMOCTHM SKCMEPUMEHTaNbHbIMK CMOCObaMK, O4HaKo, Mo-
NYYEHHbIE 3HaYEHMSA MMEIOT BbICOKYIO AVNCMNEPCUIO — PE3Y/15TaTbl MOMYT
OTIMYaTbCA BMAOTb A0 TPETbErO MOPSAKa, YTO OObACHASTCA MCMOb-
30BaHVEM Pa3HOro obopyaoBaHMg, TEXHMKOM MOAFOTOBKM M TEKCTY-
pOM MccneayemMbix 06pa3LoB, HEAOCTAaTOYHbIM KOTMYECTBOM TECTOBbIX
00pa3LoB, MOrpPeLHOCTAMM MPUIOXKEHHOIO AaBEH WA, NOKaIbHbIMY
HEeOaAHOPOAHOCTAMM M T.M.

BONbLWMHCTBO Ha3BaHHbIX GAaKTOPOB HE MMEIOT 3HAYMMOCTW B Bbl-
YUCNUTENBHOM DKCMEPUMMEHTE, B CBA3M C YeM npeaiaraeMblii noa-
Xon onpeneneHna NMPoOHMLIAEMOCTM Cpeabl OCHOBaH Ha MeToae pe-
LUeT4yaTbIxX ypaBHeHWM BonbuMaHa (LBM).

B nTore akcnepumMeHTanbHbiM NyTeM 6bi1a onpeaeneHa 3aBMCKMOCTb
MNPOHMLAEMOCTM cpefbl OT KO3 ULIMEHTA MOPUCTOCTM Ha MUKPOY-
pPOBHE. BMocneacTBMM HaMOeHHbIM 3aKOH CPaBHMBANICA C pe3y/bTa-
TaMV aHaNUTUYECKOTO peLleHnsa.

MpencTaBNeHHbIN MeTOO MMEET BbICOKYIO MPaKTUYECKY LIEHHOCTD,
MOCKOSMbKY MOYXET MCMOMb30BaTbCA A9 ONpedeneHna xapakrepm-
CTUK FPyHTa NpW OLIEHKE MepCreKTVB MOCTPOEHMA Ha HEM UHXeHep-
HbIX COOPYXKEHWMW, 30aHMK 1 T.N. B 4aCTHOCTU, KpUTUYECKOE 3HaYeHme
MMeEET OLLeHKa CBOMCTB rpyHTa B APKTMKe, roe oTTanBaHMe rpyHTa
NPVBOAMUT K UIMEHEHWAM €70 MOBEAEHUSA U BAMAHWMIO Ha CTPOUTENb-
Hble OOBbEKTbI, pa3MelllaeMble B AaHHbIX pavioHax.

Kno4yeBble cfioBa: MECTHOCTb, MIOTHOCT, SKCMNepMMEHT, YpaBHEHKVE
bonbLUMaHa, Bbl4MCAMTENbHbIN SKCMepnMeHT

A NEW METHOD FOR DETERMINING THE PERMEABILITY
COEFFICIENT OF POROUS MEDIA FOR ASSESSING SOIL
PROPERTIES ON THE EXAMPLE OF THE ARCTIC REGION

E.A. Ivanchik!, A.A. ZhilenkoV!

1 St. Petersburg State Marine Technical University; St. Petersburg, Russia
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Abstract: The permeability coefficient directly affects the rate of
water filtration in the soil; the values of filtration rates, in turn, largely
determine the design and materials [1] used in the construction of
underground or buried structures.
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There are a number of methods [2] that make it possible to determine the
permeability coefficient experimentally, however, the obtained values have a high
dispersion - the results may differ up to the third order, which is explained by the use
of different equipment, the preparation technique and the texture of the samples
under study, the insufficient number of test samples, the errors of the applied
pressure, local inhomogeneities, etc.

Most of these factors are not significant in a computational experiment, and
therefore the proposed approach for determining the permeability of a medium is
based on the method of lattice Boltzmmann equations (LBM).

As a result, the dependence of the medium permeability on the porosity coefficient
at the microlevel was experimentally determined. Subsequently, the found law was
compared with the results of the analytical solution.

Keywords: terrain, density, experiment, Boltzmmann equation, computational
experiment

BBepeHue

[MpoHMLI@EeMOCTb XapakTepm3yeT CMoCOOHOCTb MOPUCTOM cpedbl MPOomy-
CKaTb YXMOKOCTb UM a3 M TEM CaMbIM ABMFAETCH BaXXHbIM MapaMeTpOM B CTPO-
UTEeNbCTBE [3], MPOMBbILLNEHHOM J00blYe HeTPpaOMUMOHHOW HedTU [4], npoLec-
COB MeHoobpa3oBaHMa B MOPUCTbIX cpedax [5] v ap.

CeroaHda HabntooaeTcs yCKopeHye NpoLLeccoB oTTarBaHMA MoYBbl B OblB-
LIMX pariOHax BEYHOW MepP3/10Thbl B APKTMYECKOM 30He. CyLLecTByoLMe Me-
TOoObl onpeneneHnsa CBOMUCTB MPYHTa MPKW MAIaHUMPOBaHMK CTPOUTENBbCTBA Pas-
ANYHOrO Poaa 0ObEKTOB MMELIDT HM3KYIO TOUHOCTb M OMMPAOTCA Ha YCTOBHbIE
KO3DDUUMEHTDI, TRYAHbIE A9 TOYHOIo onpeneneHnsa ONg KOHKPETHOIO MpyH-
Ta. B parioHax ApKTUKKM gaHHasa npobnema ycyrybngaeTca BbICOKOM aMHaMU-
KOW M3MeHeHMIM CBOUCTB MPyHTa. [NpeanoXeHHbIM MeTod MO3BONAET BbIMOSI-
HTb MOOENMPOBaHMe MPOLLECCOB B MOPUCTOM Cpeae, BblYMCIUTbL 3Ha4YeHne
KO2PPUUMEHTA MPOHMLAEMOCTU M MOCTPOUTb MOAESNb EM0 M3MEHEHUA.

[Mpouecc NpocadynBaHUA XXUOKOCTU MUKW ra3a Yepes Nnopbl MOpUMCTOM cpe-
Obl Ha3blBaeTCca dunbTpaumen. Noaxoabl, MpUMeHdeMble NP MOAENMPOBa-
HUK MPOLLECCOB GUNBTPALMM XUOKOCTM B MOPUCTOM cpefe, pa3imyatoTca
B 3aBMCUMOCTM [1] OT 3HAUEHMI CKOPOCTU TeYEHMS KMOKOCTK B MOpPax U MX
CTeneHM HaCbIWEeHHOCTU. B cnyyae OBMMXKEHUA XXMOKOCTU B Cpefe C HeEHAChI-
LIEHHbBIMW MOopaMK MPUMeHaeTCa ypaBHeHe Puyapaca nnm BpuHKMaHa,
€CNM NOoPbl HAaXOAATCA B HACbILLEHHOM COCTOAHWMK — yYpaBHeHWe Japcu [1-3].

B paboTe npennonaraeTcy, YTo Mopbl HAXOAATCA B HACHILLEHHOM COCTOSA-
HK, @ CKOPOCTU TeYeH U XXNOKOCTU U YMCNOo PemHonboca Masbl, Torga rnpu
TaKMX yCNoBMAxX oNna onpeneneHma KoaddumumMeHTa NPOHMLAEMOCT CPENb
BO3MOXXHO MpUMeHeHre NTMHEeMHOro 3akoHa dapcu.

TOYHOCTb W CTAabUWNbHOCTb Moaenen LBM 3aBUCUT OT BbIOpPaHHOro onepa-
TOopa CTONKHOBEHMW. Mogenu [6], nocTpoeHHble Ha BCK nmetoT npenen cra-
OUNBHOCTU N HU3KYO 3DDEKTUBHOCTL, KpoMe Toro BCGK mcnonb3yeT oauH
MapaMeTp penakcaumm, BCneacTBme 4Yero BO3HMKAET 3aBMCHMOCTb MPOHMLA-
eMOCTU OT BA3KOCTU »MNOKOCTU. B TO e BpeMd Obl10 MoKa3aHo, UTo TpebyeTcH
Kak MUHKMMYM OBa NapaMeTpa penakcauumm, 4tobbl mpeaynpeanTb Hanudme
HENMHEMHbIX OLIMOOK, 3aBUCALLMX OT BA3KOCTU, MPU MPpUMEHEHWIM FPpaH Y-
HbIX YCIOBWUM TUMa YMPYroro CTONKHOBEH M.

M3 MpmBeOeHHbIX Bbllle 3aKMtoYeHMIM MOXKHO CAENaTb BbIBOM, YTO B MOe-
nn LBM cnenyeT ncnonb3oBaTth N000M onepaTop CTONKHOBEH UM, MMEIOLLMIA
6onee ogQHOro MapamMeTpa penakcaumm.
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LBM xapakTtepm3yeT [7] HeCTauMOHaAPHbBIN PEXUM OBVKEHMA KUOAKOCTM.
MN3BECTHO, UTO KOIPDULIMEHT MPOHMLLIAEMOCTM onpeaenserca Ona craum-
OHAaPHOro peXkMMa MOToKa XUMOKOCTK, KOTOPbIM OoCTUraeTca B LBM nocne
10000-20000 utepaummn. OTctoga cnenyet apyraa ocobeHHocTb LBM npu
onpeneneHnm KoadpdmLmeHTa NPoHMLIGeEMOCTU — HEOOXOAVMMOCTb BbIMO/I-
HeHMa OONbLLIOrO KOMYECTBa BblUMCAEHWM. TeM He MeHee, Mpobnema BbICO-
KOW BbIYUCNTENBHOW CITOXHOCTK OOCTAaTOYHO J1EMKO pa3pellaeTcd, Tak Kak
OOHWM U3 MMaBHbIX NMpenmyllectTs LBM aBnaeTca nerkocTb pacnapannenm-
BaHWA MPOrpaMMHOro Koga.

MeToponorusa
1. MeTon pewleTyaTbiX ypaBHeHUM BonbuMaHa
OcHoBHOE ypaBHeHMe LBM nmMeeT Bua [8]:

fi(x + ¢;At, t + At) = fi(x, t) + 02; + AtF,; ()

roe f(x.t) — dyHKUMA pacnpedeneHmnd, 3afatolladca aad HarnpasneHna i
¢, — CKOPOCTb HYacTuL, B HanpaBneHuun i Takag, 4To y3en x+cAt — CocefH1in
MO OTHOLIEHUIO K Y371y C KOOpAKMHaTaMu x; . — ornepaTop CTO/IKHOBEHW I,
F,— BHeWwHad cuia.

Bbibop onepaTtopa CTOMKHOBEHUIM 0OCY»KAaNnca B pa3gene Bbllle, B CUY
NerkocTu HacTpamBaHWAa NapaMeTpoB MyCTb B ocHoBe LBM mogenu 6yger
TRT-onepaTop ¢ ABYMA NapaMeTpaMm penakcaum o v o [9):

0; = —o*Be(fi — £°0") — w AL — £°0)

+ f; + f? - _Ji f? 2
}(‘ieq + f_eq - leq o ﬁE’q
eqt _ ] eq— _ i
e =t e =t

PaBHoBecHad ¢yHKUWA pacnpedeneHus f [10] onpedensetca no gopmyre (3):

2 2
22 ci'u 9(c;-uw)* 3u
fi () = wip(x) |1+ 3 o2 + 3 c;.‘ —EE (3)

MapaMeTpbl penakcalyv cBa3aHbl COOTHoLeHreM [9]:

v~ (w2 w3 “

roe A —"Marudeckui napameTp”, obycnaBiamBaoLMIM CTabMIbHOCTb M TOY-
HOCTb TRT-onepaTtopa.

KrHemMaTmnyeckad BA3KOCTb XXNOKOCTUM BblYNCIAETCA Mo cbopMyﬂe:

1 1
= 5
v=a(GE2) .

MaKpocKonmMyeckme rnapaMeTpbl CKOPOCTUM M MIOTHOCTM HaXOOATCa Kak:

p=z,ﬁ-,pu=zciﬁ- (6)
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[OBUV>XEeHME }XNOAKOCTU MPOMNCXOOUNT Moad AeNCTBUMEM CUIbl TAXKECTU.
BBeoeM yCKOpeHMe g, HanpaBneHHoe NpoTVBOMOIOXKHO MOMOXUTENTbHOMY
HanpaBneHuo ock OY U UMUTUPYIOLLLEE OeNCTBME MpagMeHTa OaBneHms, Tor-
na [1] oencrBytoLlas cuna:

(7)

B BepxHewr 4acTu paccMaTpmBaeMon 001acTu XXMOKOCTU, MMetoLLer npsa-
MOYFObHYO GOpPMY, 3a0a0MM FPpaHnYHbIE yCoBMA Zou and He: B HMXKHeN —
YCNOBUSA HYNEBOTO MpaaneHTa GyHKLUMKM pacnpeneneHma; cneesa 1 crnpasa —
nepunogmyeckme roaHnyHble yCnoBumg.

B cnydae ecnu rpaHmnLbl XXMOKOCTb-TBEPA0E TENO HAaXO4ATCA BHYTPW 00-
NacTu XXMOKOCTW NpuMeHdaeTca half-way bounce-back (0 KoTopoM roBopuT-
cqa, Hanpumep, B [9]), 0bbegMHEeHHbIN C LaroM pacrnpocTpaHeHMa 4acTuL;

filx, t +At) = &, - f;"(x + At 1) + (1 — Epigne) - fr (6, 0)
fi'(x, £) = filx, £) + 2; + AtF,

2. 3aKoH [lapcu
KoadpULUMeHT NpoHuLaeMocT cpefbl (k) [12] MoykeT 6bITb HamaeH 13 ypas-
HeHnda Lapcu:

k
(u) = —;Vp (9)

roe (u) —cpegHaa CKOPOCTb YXUOKOCTU, u — KODDULUMEHT AMHAMUNYECKOMN

BA3KOCTU, VP — rpafMeHT 0aBNeHns; 3HaK MHYCa O3HAUYaeT, YTo BEKTOP CKO-
POCTW HampaBieH B CTOPOHY YObiBaHMA gaBneHms.

Mcnonb3syem aHanor koagdurumeHTa npoHunaemocTtu [13] K, Bbl4ucise-
MblV 09 AMCKPETHOM pelleTky bonbLMaHa v M3aMepatoLenca B Lu.?, 4Tobbl
onpenenunTb k.

[MyCTb B paccMaTprBaeMon o61acTv MOPMCTOro MPOCTPAHCTBA C OrpaHmM-
YMBaOLWMMM MOBEPXHOCTAMK S,S, 1 S, rae KMOKOCTb MornafaeT B mopucToe
MPOCTPAHCTBO W MOKWOAET ero Yepes MoBEepPXHOCTA S, 1 S, pacCTOAHNE MEXK-
Ay KOTOpbIMK paBHAETCA Ax, Lu. U KOTOpble MepneHarKyngdpHbl Hanpas/e-
HUIO OBUMYKEHWMA STOM XUOKOCTU, OEVNCTBYET peLlleTOUHbIV MpadneHT OaBne-
HVA MeXay 3TUMK ABYMA MOBEPXHOCTAMMW. Toraa Ap, MOXXHO BblpasnTb Yepes
onddepeHUman NaoTHOCTU Ap;

Ap, = Apcs? (10)

rae ¢ — CKOpOCTb 3BYKa.
Torga npegnonarag M3oTPOMHOCTb I_IODI/ICTOI;I cpenbl:

(“vavg ),, (1)
Pi

[na nepexona K KoapPULUMEHTY MOPUCTOCTU, M3MepaeMoMy B [M?] MCMOMb-
3yem popmyny (11), cBA3bIBatOLLYO k 1 K

k = K, (Ax)? [m?] (12)

KE — _VE
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Pe3ynbTaThl

AJOCTMXXMMOCTb YCTaHOBUBLLUEINOCHA TEYEHUS YXKUAKOCTU

M3y4mMm, Kak ypaBHeHME (8) onpenensaeT CpeaHto CKOPOCTb MOTOKa X-
KOCTW M MafgeHune gaBneHma Ha MUMKPOYPOBHEe, B AaHHOM cilydae 2pheKTunB-
HbI AMAMETP HEMPOHMUAEMbIX YaCTUL, cOM3MepUM C Ax=1 Lu., TOrga nx pa-
onyc R<1Lu.

Kak y»ke ynoMmHanoch paHee, KOadPULUMEHT MPOHMLLGEMOCTM MOPUCTOM
cpebl HaxoOMTCA TOMbKO A1 YCTaHOBUMBLLMXCA TEYEHUMN WXUOKOCTU, MOSTO-
MY MPOBEPUM OOCTUXKMMOCTb CTaLLMOHAPHOIO PeXkMa NoToKa.

Ha pucyHkax 1-3 npuBeneHbl rpadukit 3aBUCUMOCTU HOpM DpobeHuny-
Ca MaTPWLL P~ Py Yy~ Yy nap Yy~ Yyn) OT HOMEPE NTEPALNN N ANS PELLETKY
pa3mMepoM 25 Ha 25 y3M10B:

w

l|pelta{rha}||F

.

HDeita {ux [P

'y L o 2300 3000 7300 u ‘102:: 12500 13000 17300 20000
o 2500 5000 7500 10000 12500 15000 17500 20000
PucyHok 1~ Tpaguk 3aBUCHUMOCTH ||p, - Py Il PucyHok 2 — [pagmK 3aBUCHUMOCTH

OT HoMepa utepaLn ||u(m)- Uy ||, oT Homepa utepavmm
4.0 4
3.5 4
10
FR-E

=

<207

2
L5 9
1 4
03 4
0.0 4

b 2500 sa00 7500 10000 12500 15000 17500 20000

M WTepaLME

PucyHok 3 — paduK 3aBUMCUMOCTH ||u%n- |. oT HoMepa utepaLmm

uy, n-1)|

EA. IVANCHIC, AA. ZHILENKOV

ANEW METHOD FOR DETERMINING THE PERMEABILITY COEFFICIENT OF POROUS MEDIA FOR ASSESSING SOIL PROPERTIES..



RUSSIAN ARCTIC #3(18) 2022 26

M anga N = 19999 oTHocuTenbHble 3Haderus [1Pn — PN—l"Ffp » e _ux.N—lllF/u
1] 0.x

[ty = uer—lllp/uo cocTaBnatoT (Tabn. 1):
v

Ta6numuya 1

OTHOCUTENbHbBIE 3HAYEHUT USMEHEHUM MIOTHOCTU 1 CKOPOCTM XIMAKOCTH
OTHOCUTENbHbIE .
N3MEHeHUs oy — PN—l"F',:‘ "ux-"*’ ux-N—1";/ [ty = uy,w—1||F/

Po Upx Uy
MaKponapamMeTpoBs
3HaveHua .
OTHOCUTENBHbIX 452-107° 1.31-10°° 1.94-10"
N3MEeHEeHUM
MycTb e=3-107°,
ey — Py-1llr R ux-“-lllr/ : letyn = uJ"'"_lllF/ 13
/oo <& g < E: Uy, <E (13)

Torga cootHoweHma (13) BbIMONHAKTCA OOHOBPEMEHHO HadyMHaa C
n =19163.

TakM 0Opa3oM, B AaHHOM Crydae CTalVOHAPHbIM PEXXUM TeUeH A >Kina-
KOCTW OOCTUraeTca nocne 19163 ntepau .

AHaNOrMYHO MOCMOTPUM, KaKoe YMC1o UTepaunii Heobxoommo aasa Bbl-
nonHeHMa HepaBeHCTB (13) ona peleTok pasmepom 30 Ha 30 y3108B, 35 Ha
35,20 Ha 20 (tabn.2).

Tabnuya 2
MUHMManbHOE YIMCo VITepaLLVIVI, MEKn KOTOPOM OOCTUIMaeTCH CTaLLVIOHaprHZ PeXmnm

Paszmep peleTky | KosddrumeHT MopucTocT | Ymncno ntepauni

20x20 0.433 22918
25x25 0.427 19163
30x30 0.422 44249

BbiBOA SMNMUPUYECKOrO 3aKOHa onpeaeneHnsa KoapPpuumeHTa

NPOHMLLIAEMOCTHU

HanoeM 3aBUCUMOCTb KODDULMEHTa MPOHMLAEMOCTM K OT MOPUCTOCTM
cpefbl Mpw yCrnoBMn, 4TO R<I1 Lu.

Banvaaumnto 3akoHa byaemM npoBOAMTb C MOMOLLLbIO aHaNUTUYECKOro pe-
LweHwnda lrebapTa [14]. Mogens lebapTa, akBMBaNeHTHaa nony4YeHHom, MocTpo-
eHa Ha MpennonoXeHMK, YTo MOPUCTada CTPYKTypa COopMMpOBaHa Napar-
NeNbHbIMU UWAVHOPUYECKUMW KamUangapamMm (HarnagHoe npencrasrieHme
CTRYKTYpPbI pUC. 4). Toraa KosppuLMeHT MPOHMLaeEMOCTM onpenendeTca Co-
OTHOLIEHMEM:

2.5

(14)

rae R — pagnyc Kanunnsap; ¢ — KoapPrLMEHT MPOHNLIAEMOCTH; ¢ — KPUTK-
yeckoe 3Ha4YeHMe NPOoOHMLIAeMOCTM Cpebl, HYKE KOTOPOro GuALTpaLMa XMa-
KOCTWV HE MPONCXOANT, (. = — reomeTpuyeckmit dakTop, 0byCnoBNEH-

"3’]'[".,"'5
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Hbl CTPYKTYPOM nopumcton cpenbl; ¢y = 1 —E no leGapTy.

OnpegennmMm KoadPUUMEHT NMPOHULIGEMO-
CTV K Ha ocHOBe MOoCTPOeHHOW Moadenu (Tabn. 3);

iamepeHune k byaem BbIMONHATb B eAnHMLax
Hapcu, 1D =9.869233 - 10713pm2,

Hanpasnenune
MOTOKA

Ta6nvya 3

3aBMCUMOCTb KO3DDULMEHTE MPOHKLEEMOCT
OT MOPUCTOCTU .

k, 0166 | 0.219 | 0117 | 0.297 | 0.289 | 0.067 | 0.396 | 2.55
(D]

(I) 023 | 028 | 038|042 043 | 053 0.63 0.70

CpaBHWM pe3ynbTaThl Tabnuubl 3 (prc. 5) ¢ aHa-
NNTUYECKMM peLueHreM no febapTy (PopMyna  pucyHok 4 — Mogens nopu-
14); R npyMeM paBHbiM 0.55 Lu.: CTOU CTRYKTYpPbI M0 [e6apty

—— AHAAWT,

Hadpe e e

MopwcTocTs

PucyHok 5 - CpaBHeHMe nosiy4eHHbIX pe3y/IbTATOB

M3 prcyHKa 5 cnenyerT, YTo HanaeHHaa ¢ MOMOLLbKO MOAEeNM 3aBUCUMMOCTb
k(d) akBMBaneHTHa dopmyne (14) ¢ HeOOMbLUIMM PaACXOoXXOeHWEeM COrMacHoO
MNpPOBEOEHHOMY PACHETY.

3aKro4yeHue

OnpepeneHne KoappnumMeHTa NPoOHNLLIAEMOCTK MOPUNCTOW Cpebl MPo-
BOOMIOCH C MCMOSMb30BaHMEM MeToOa pelleTyaThiX YpaBHeHMIM bonbuMaHa,
330aHHOIMO Ha MUKPOYPOBHE. YTOObI y4eCTb CTPYKTYPY MOPOBOIro NPOCTRaH-
CTBa MNpw YCNOBMNKM COM3MEPUMOCTM OMaMETPa YacTuL, C pa3mMepoM 1 Lu., Mpun-
MeHANoCh ypaBHeHue (8), obbegmHatoLlee 3Tan NOTOKOBOW Nepegadn 1 rpa-
HU4YHOoe ycnoBme half-way bounce back.

HaxoxaoeHre MpoHMLIaeMOCTM BO3MOXXHO TOSTbKO /19 YCTaHOBUBLLMXCA Te-
YeHWn, BCneacTBme yero npoBoOaMIOCh MCCnegoBaHMe JOCTVMXXKMMOCTM CTa-
LIMOHAPHOIo pexxmma OBM>KEHMNSA KMOKOCTU, KOTOPOE MOKa3asio, YTO MUHM-
MafibHOe Heobxoammoe Yymcno mntepaumm coctasnget 20000.

Pa3BuUTME APKTUYECKOIO perrMoHa AoCTaToO4HO BaxkKHaa M aKTyasibHaa npw-
opuTeTHaa 3abada M [NpaBuTenbcTBO Poccnmckon Gegepalim noaaepXKim-
BaET OaHHble MporpaMmmbl. OCBOEHME OAaHHOIMO PeroHa No3BOSIAET OTKPbI-
BaTb HOBblE BO3IMOXHOCTK ana PO.
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Banmngauma Mogenm oCcyLLecTBI4/1acb C NMOMOLLbIO BbiBEOEHHOMO I'e6a|o—

TOM aHanuTnyeckoro pelleHma (14). B mtore 66110 MOKa3aHo, YTo Npun pagu-
yce yactu, R = 0.55 Lu. nonyyeHHaa 3aBUCUMOCTb C HEOOMbLUVM OTKIOHEH M-
eM COBMafaeT C 3aKoHOoM (14).

CNnCOK NnuTepaTypbl:

1.

10.

1.

12.

13.

14.
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Abstract: This study is focused on the seasonal and inter-annual

variability of total cloud cover in the Svalbard and a comparative
analysis of data obtained from three meteorological stations with
the ERAS reanalysis data. The results show that the amount of total
cloud cover increases in summer, but the reanalysis data do not agree
with the observations. Reanalysis overestimates the results compare
to observations for cloudy sky conditions and the inconsistency
decreases in summer. For clear sky cases it is an underestimation of
reanalysis for all seasons except summer. A comparison of inter-annual
cloud cover values also show inconsistency between the observations
and reanalysis. The overestimation of cloudy sky conditions and the
underestimation of clear sky conditions are revealed for reanalysis.
The latitudinal dependence of the amount of total cloud cover is not
revealed.

Keywords: Arctic, cloud cover, reanalysis, ERAS, Svalbard
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AHHOTauuMa: B naHHOW paboTe McCcneayeTcs CE30HHadA 1 MeXXrogoBas
M3MEHYMBOCTb KOMYecTBa obLLen 0b61a4HOCTM Ha apxmnenare LWnu-
LiOepreH, a Takyke NpoBOAMTCA CPaBHUTENbHbIN aHaNM3 AaHHbIX, MOy-
YEeHHbIX Ha Tpex MeTeopPONorMYeCcKmnX CTaHLMAX, PaCMONMOXKEHHbIX Ha
apxunenare ¢ DaHHbIMK peaHanmsa ERAS. Pe3ynbraThl MOKasasnm, 4to
KONMYecTBo obLle 061auHOCTV YBENMUMBAETCA B NETHUIM Nepuoa,
OOHaKO AaHHble peaHanym3sa He CornacyoTca C AaHHbIMK HabntoaeHWN.
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HabnooatoTca 3aBbllUeHHble pe3ynbTaThl peaHansa Nno cpaBHeH Mo
C JaHHbIMK CO CTaHUWI ANa cny4aesB NacMypHoro Heba, Netom pas-
HULA CHUMYKaeTcqa. [na cnydyaeB 6e3061a4Horo Heba HabnogaeTca
3aHMKEHME pe3ynbTaToB peaHan3a Mo CPaBHEHMIO C JaHHbIMU Ha-
onogeHun. CpaBHeHMe cpegHerogoBbiX 3Ha4YeH MM 06nadvyHOCTV Tak
»Ke MoKas3aio HeCOracoBaHHOCTb AaHHbIX HabtoaeHWUM 1 peaHanm-
3a. HabnogaeTtcsa 3aBbllleHe KoNM4YecTBa clydaeB nacMypHoro Heba
M 3aHMXKEHMEe KoNMMyecTBa cnydaeB AcHOro Heba. Pasnuunsa mexxay
MaKCUManbHbIMU U MUHKMMaNbHbIMUW 3HAYEHUAMMK B Clydae U 9CHO-
ro, M MacMypHoro Heba 3HaYMTENbHO Bbille Mo JaHHbIM HabnogeHunN,
yeM B peaHanmse. LUnpoTHoro pacnpeneneHmsa KonmyecTsa obLlein
0BM1aYHOCTU HE BbIABNIEHO.

KnioueBble cnoBa: ApKTUMKa, 06n1a4yHOCTb, peaHanms, ERAS,
LnnubeprenH

Introduction

Arctic climate is known to change relatively dramatically compared to
other regions [1]. The Arctic amplification is a phenomenon which is known
as the increase of warming velocity in the Arctic compared to the rest of
planet [2]. This phenomenon is caused due to a combination of a general
background warming [3], anomalies in the atmospheric circulation [4],
reduced sea ice extent and higher sea surface temperatures [5] and increased
water vapour [6] which lead to the change in cloud conditions [7]. Considering
the importance of clouds in the Arctic, the cloud cover plays significant role
in the Arctic climate system and can influence the ocean-atmosphere and
land-atmosphere energy exchange [8]. It is important to know the time
and location of clouds. However, it is difficult to obtain cloud cover data in
the Arctic. Clouds in the Arctic are mostly optically thin and low-lying [9],
and they have a low contrast with the underlying surface [10], which makes
them hard to be observed from satellite mostly in winter [11]. Recent studies
have shown that the net cloud radiative forcing in the Arctic is positive [12].
The increasing of clouds may cause strong positive feedback leading to an
increase of surface temperature [13]. Clouds are also one of the main factors
determining the transfer of short-wave and long-wave radiation. Their effect
on radiation fluxes is determined by the amount, height, thickness and water
content of clouds [14].

There are several investigations of cloud cover distribution in the Arctic
which are focused on average values of cloud cover of the entire Arctic or
on the point measurement on different areas or with different methods of
measuring.

Chernokulsky and Esau [12] have been investigating the Eurasian Arctic
cloud cover using the data from 89 meteorological stations from the Barents
Sea to the Chukchi Sea from 1936 to 2012 years. An annual cycle with the
minimum of total cloud cover in February-March and the maximum in
September-October was determined. The total cloud cover was smaller
during the cold period (1960-1980).

Eastman and Warren [15] compared the results of total cloud cover
from surface and remote observations of entire Arctic from 1971 to 2009
years. The investigations of seasonal cycle showed the differences in cloud
cover distribution with minimum in April and December and maximum
in September according to surface observations. However, the satellite
observations showed the dramatic decrease of total cloud cover in April and
maximum in June—July.
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Maturilliand Ebell [16] processed data collected by laser ceilometer for the
detection of cloud base height since August 1992 in Ny-Alesund, Svalbard.
The seasonal distribution of total amount of clouds was found. The extended
summer season which was found to be from May to September revealed
the lowest occurrence of clear-sky conditions, and is consequently the most
cloud-covered period of the year. This article makes it possible to compare
the results of visual observations with the instrumental measurements.
The general patterns in seasonal cloud cover distribution are also consensual.
Unfortunately, due to the inhomogeneous time series given in mentioned
article [16] it is impossible to compare the inter-annual variability of
instrumental and visual observations on Ny-Alesund station.

The reanalysis data are one of the main data sources for evaluating the
climate change in Arctic [17]. However, it is needed to estimate the quality
of data provided by reanalysis. The investigations for inter-comparison of
observations and reanalyses are studied in current work.

Naud et al. [18] compared the cloud cover observations in Southern Ocean
taken from Moderate Resolution Imaging Spectroradiometer (MODIS) and
Multi-angle Imaging Spectroradiometer (MISR) to ERA-Interim and MERRA
reanalyses. The results showed the difficulties in producing the right amount
of clouds in the Southern Ocean. Cloud cover in cyclonic environments was
underestimated in the ERA-Interim and MERRA reanalyses. The MERRA
cloud cover bias was larger than that of ERA-Interim.

Walsh and Chapman [19] studied the associations between cloud
cover, radiative fluxes and surface air temperature in the central Arctic
using observations of drifting ice stations and atmospheric reanalyses of
the National Centers for Environmental Prediction (NCEP) - NCEP-NCAR
Reanalysis 1and the European Centre for Medium-Range Weather Forecasts
(ECMWF) — ERAS. The NCEP reanalysis exaggerated slightly the association
between cloudiness and surface air temperature, while the ECMWF reanalysis
showed a considerably weaker association. The NCEP cloud fractions were
nearly identical in summer and winter while the ECMWF distribution showed
a strong bimodality (either no clouds or complete overcast) during winter and
a preponderance of overcast or near-overcast during summer.

Alexander Chernokulsky and Igor I. Mokhov [11] investigated total cloud
cover in Arctic and compared the results of surface and satellite observations
with reanalysis data. The investigation showed that different observations for
total cloud fraction were in a better agreement in summer than in winter and
over the ocean than over land. An inter-annual variability was higher in winter
than in summer according to all observations. Generally, reanalyses are not
in a close agreement with satellite and surface observations of cloudiness in
Arctic.

The main aim of this study is to find out the general patterns and features
of cloud characteristics of Svalbard and to compare the results of observations
with the reanalysis. So that, several questions occurred. How does cloud
cover change with seasons? Does the cloud cover have a tendency to
change within the last decades? Is the reanalysis data in accordance with
observations? From that, this study defines seasonal and annual features of
cloud distribution for the entire Svalbard using data of three meteorological
stations.

These sources of data were chosen due to several reasons. All three
stations have relatively long time series and latitudinal character of stations
distribution makes it possible to compare the patterns of cloud cover
distribution of southern and northern parts of Svalbard.
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Investigating the seasonal distribution of cloud cover the summer season
is considered to reveal the highest amount of cloudy sky. The current
investigation is done for the area of Svalbard; however, the consensual results
are provided for the entire Arctic. The results of current work do not show the
complete concordance of reanalysis and observations neither for seasonal
distribution, nor for inter-annual variability as at the study of Walsh and
Chapman [19]. The results are better agreed in summer season and for clear
sky conditions.

Materials and methods

In order to find out the long-term variability of cloud cover frequency
the data from meteorological stations “Barentsburg”, “Hornsund” and
“‘Ny-Alesund” were taken. The total cloud cover data were obtained
visually. The description of data taken from meteorological stations under
consideration is provided in table 1.

In order to get representative data series an equal time period from 1983
to 2018 were taken for analysis for all studied stations and reanalysis.

The location of all stations is shown on figure 1.

ERAS reanalysis [23] was taken to compare with observations obtained
from studied stations. It provides hourly estimates for a large number of
atmospheric, ocean-wave and land-surface quantities. The data have been
regridded to a regular lat-lon grid of 0.25 degrees.

Fraction of cloud cover is the proportion of a grid box covered by cloud
(liquid or ice) and varies between zero and one. The hourly data! on single
levels from 1979 to 2020 were used for analysis.

All collected data were converted from octas into points. Several gaps in
time series occurred. In order to avoid the uncertainties with the data gaps
the data were converted into a percentage of total amounts of all cases and
divided into five gradations from O-1 points to 9-10 points. All calculations and
obtaining ERAS data were done via Python 3.7.

1 ERAS reanalysis data: https://cds.climate.copernicus.eu/cdsapp#!/dataset/reanalysis-eras-
single-levels?tab=overview. Retrieved on 03.06.2021

Table 1
Observational data description

Station: Barentsburg' Hornsund? Ny-Alesund?

Coordinates 78°04'N, 14°13'E 77°00'N, 15°33'E 78°94'N, 11°89'E

Location

Grgnfjorden at
74 mas.l at the
western part of
Svalbard

Hornsundfjord in
the South-West of
Svalbard

Kongesfjorden at
the Western shore
of Svalbard

Available data

from 1966 to 2019

from 1983 to 2018

from 1969 to 2020

Measurements UTC 00:00, 03:00, UTC 00:00, 03:00, UTC 6:00, 12:00,
per day 06:00, 09:00, 12:00, | 06:00, 09:00, 12:00, |18:00

15:00, 18:00, 21:00 15:00, 18:00, 21:00
Units Points (0 —10) Octas (0 —8) Octas (0 —8)

1 Data source http:/meteo.ru/data/163-basic-parameters (retrieved on 25.10.2020).

2 Data sources: [20, 21, 22]; hornsund.igfedu.pl. (retrieved on 16.05.2021)

3 Data source: https:/mwww.met.nofen/free-meteorological-data/Download-services
(retrieved on 17.05.2021).
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To investigate the inter-annual variation of clear and cloudy sky conditions
and to determine the trend lines a linear regression analysis was done.
Significance of regression was tested according to [24].

Results: monthly distribution of total cloud cover

To estimate seasonal variability of cloud cover the distribution functions
for all months were built. One of the most important features of cloud cover
is the discrepancy of total cloud cover frequency to normal distribution.
In winter season the distribution has U-type shape and it is the bimodal
beta-distribution. It is changing into J-type distribution in summer season
which is shown on the figure 2. The character of distribution found gives
an opportunity to distinguish the seasons of study area with summer (July-
September) and winter (December-March) seasons, as well as spring (April-
June) and autumn (October-November) seasons as the transition periods.
The classification of seasons given will be used during the current studly.
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Fig. 1. Layout of meteorological stations on Svalbard
(based on WikimediaCommons, 2020")
1 WikimediaCommons (2020). File: Topographic map of svalbard.svg. https:/upload.wikimedia.

org/wikipedia/cornmons/0/00/Topographic_map_of_Svalbard.svg Retrieved on 30.08.2021
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According to Fig. 2, prevalence of cloudy sky conditions is found for each
month for each meteorological station. The summer season is the cloudiest
season — over 60% cloudy sky cases are detected in Hornsund station. Other
stations show lower percentage of cloudy sky cases than Hornsund but,
nevertheless, the highest values in comparison to other months. Moreover,
the percentage of clear sky is pretty high in winter season compared to the
other seasons. The differences in clear and cloudy sky cases in autumn and
spring seasons have similar tendency of cloud cover distribution: around 20%
of clear sky cases and around 45% of cloudy sky cases.

Hornsund station which is known to be the most southern station
considered shows the highest values of cloudy sky cases for all months.
The exceptions are in August and October. The results are 7-10% higher than
the other stations values in average. The percentage of clear sky cases is the
lowest for all months.
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Fig. 2. Monthly long-term average values of total cloud cover
of Hornsund, Ny-Alesund, Barentsburg (1983-2018)
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In contrast, Barentsburg station has the lowest values of cloudy sky cases
for spring, summer and autumn season. The exception is in April, when
the percentage of cloudy sky of Barentsburg and Ny-Alesund data are the
same. In Autumn-Winter season (November-February) the percentage of
Barentsburg cloudy sky cases 3-5% higher than Ny-Alesund results but still
lower than Hornsund case. The number of clear sky cases is the highest for
all months except December; however, the inequality is not significant.

Ny-Alesund station is the most northern station considered, however,
it does not show the opposite results to Hornsund station. It can be related
to local microclimatic features of stations location e.g,, relief characteristics
and influence of glaciers location.

To compare the character of cloud cover distribution for observations and
reanalysis monthly long-term average values of ERAS reanalysis are visualized
on fig. 3.
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Fig. 3. Monthly long-term average values of total cloud cover of ERA5
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The nearest to stations grid cells is taken to make representative
comparison. The character of distribution is the bimodal beta-distribution;
however, it has J-type shape for all seasons and the differences between
lowest and highest values are more significant for ERAS data than for
observations. The nearest to Hornsund grid cell which is known to be the
most southern point is appeared to have the highest amount of cloudy sky
cases only in winter season — from November to April. In summer season the
cloudiest grid cell considered is the nearest to Barentsburg station. October
has the predominance of cloudy sky cases near the Hornsund station.
As for clear sky cases, the predominance of those in autumn-winter season
is appeared in nearest to Barentsburg grid cell, and for summer season the
highest values of clear sky cases are found in nearest to Ny-Alesund grid cell.

These results are not consistent with visual observations. Therefore, it is
needed to make detailed analysis of observations and reanalysis data.

Figures 2 and 3 show the dramatic change of clear sky cases (0-2 points)
and cloudy sky cases (9-10 points) from season to season but the other values
of cloud cover (from 3 to 8 points) do not really change. So that the clear sky
cases and cloudy sky cases is taken for detailed analysis.

The seasonal distribution of clear and cloudy sky frequency is investigated
in the following by taking the long-term monthly average values from
observations and reanalysis data. The nearest to each station ERAS grid cells
are taken in order to get a spatially representative comparison. The equal
time period is chosen according to available time series — from 1983 to 2018.
The frequencies of clear and cloudy sky conditions have inverse relations for
all three pairs “station — reanalysis”. The features of relations are analyzed in
detail (fig. 4).
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Fig. 4. Long-term monthly average values of clear and cloudy sky frequencies
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The nearest to Barentsburg ERAS grid cell is appeared to be 78° 50" N/12° 00’
(fig. 4 a). The inconsistency of clear and cloudy sky conditions relation is
shown to appear in January-February. The distribution of cloudy sky does
not change for both station and ERAS data while clear sky distribution shows
decrease of station data compare to reanalysis data. The lowest percentage
of cloudy sky is detected in April what corresponds to spring season and
the highest percentage of cloudy sky is fixed in August-September which
corresponds to summer season. However, the differences between in-situ
data and reanalysis are quite perceptible. In average, the percentage of cloudy
sky cases of reanalysis is 1,5 times higher than station data. The frequency of
clear sky cases according to reanalysis has a tendency to increase in spring
season which does not match station data.

The nearest to Hornsund grid cell is appeared to be 77° 00" N/ 15° 00" E
(fig. 4 b). The increase of cloudy sky cases in spring-summer season is more
intense than the decrease of clear sky cases in the same time period. The
lowest percentage of cloudy sky is detected in April what corresponds to
spring season and the highest percentage of covered sky is fixed in July
which corresponds to summer season. Reanalysis data shows higher values.
June is known to be the only month with consensual results of station and
reanalysis data. According to station data, the clear sky case has a tendency
to decrease in spring season which does not match reanalysis data.

The comparison of the results of Barentsburg and Hornsund data shows
the decrease of differences between reanalysis and station data in case of
Hornsund. In case of clear sky, Hornsund has only 2% of difference between
station and reanalysis in average while Barentsburg difference is 6% in
average. In case of cloudy sky, 28% of difference is estimated in Barentsburg
case while only 15% of difference is estimated in case of Hornsund.

The seasonal distribution of clear and cloudy sky frequency of Ny-Alesund
and nearest ERAS grid cell (790 00" N/ 120 00’ E) is shown on figure 4 c.

The lowest percentage of cloudy sky is detected in April what corresponds
to spring season and the highest percentage of cloudy sky is fixed in August
which corresponds to summer season according to station data. Reanalysis
data shows higher values and has no strict tendency to increase in summer
season. The difference between highest and lowest value of cloudy sky is only
12%. In contrast, the difference between highest and lowest cloudy sky value
according to station data is 30%. August is known to be the only months with
consensual results of station and reanalysis data. In case of clear sky reanalysis
data does not match the station data. Reanalysis data has no tendency to
decrease in summer season and increase in autumn as it is shown in station
data. Due to this, reanalysis shows lower values in winter, spring and autumn
seasons and higher values in summer season.

The analysis of monthly distribution of clear and cloudy sky conditions
shows the increase of cloudy sky cases in summer season for all three
stations. However, reanalysis data show revealed tendency only for Hornsund
station but the percentage of increase is lower. Table 2 summarizes results of
comparison between ERAS and stations data.

Blue color represents the underestimation of the reanalysis. For all three
stations the underestimation takes place only in summer season and only for
clear sky conditions. For cloudy sky conditions the overestimation takes place
for all seasons, however, the value of overestimation decreases in summer
season. So that ERAS reanalysis simulates summer season better than the
others.
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Table 2
Reanalysis and stations sky conditions residuals, %

Jan | Feb | Mar | Apr | May |Jun | Jul | Aug | Sep | Oct | Nov | Dec

Barentsburg | Clearsky | -18 |-15 |-14 |-10 |-4 2 1 2 -1 -10 | -14

residuals

Cloudy 37 |36 |40 |34 21 14 |23 |20 |19 25 130 |33
sky

residuals

Hornsund Clearsky |-7 |-7 -6 -3 3 4 2 2 2 1 -2 -9

residuals

Cloudy 22 |25 |2 20 10 1 7 12 9 17 23 |21
sky

residuals

Ny-Alesund |Clearsky |-14 |-12 |-9 -7 -2 4 5 4 O -2 13|17

residuals

Cloudy 28 |23 |23 |25 9 2 6 |1 8 18 |26 |29
sky

residuals

Results: inter-annual variability of total cloud cover

Figure 5 shows the long-term variation of clear and cloudy sky according
to observations and the nearest to stations ERAS grid cells. All calculated
regression equations and correlation coefficients presented in table 3.

As for Barentsburg station, the percentage of cloudy sky for station data
slightly increases according to the trend line (marked blue on the graph).
The increase is 025%/year e.q., 2,5%/decade. However, this increase cannot
be proven even on the low significance level (t-coefficient =1,25). In contrast,
the clear sky trend has a tendency to decrease. The decrease is 0,33% per year
or about 3,3% per decade. It has stronger relation and can be proven on the
significance level p=0.05 (t-coefficient = 2,399).

The opposite tendency is shown on inter-annual scale for reanalysis
data. The percentage of cloudy sky decreases according to the trend line
(marked blue on the graph). The decrease is 0,19%/year or about 1,9%/decade.
To estimate the significance of trend t-coefficient is calculated and is equal
to 3,72. The correlation is proven on the highest significance level p=0.01.
The clear sky trend has a tendency to slightly increase: 0,06% per year eg.,
0,6% per decade. The t-coefficient for clear sky condition is 0,606. Correlation
cannot be proven even on the lowest significance level. In contrast, station
data shows the increase of cloudy sky cases and decrease of clear sky cases.
Moreover, observations show 2,5%/decade increase while ERAS show 1,9%/
decade decrease for cloudy sky conditions. As for clear sky conditions,
observations give 3,3%/decade decrease and 0,6%/decade increase for ERAS.
Reanalysis data also shows more smooth results on inter-annual scale.
The amplitude of fluctuations of the results of ERAS is way less than the
observations results.

As for Hornsund station, observations show that the percentage of cloudy
sky slightly increase (0,09%/year or approximately 0,9%/decade) according
to the trend line. However, this increase cannot be proven even on the low
significance level. The calculated t-coefficient is 1127. The clear sky trend has
a tendency to slight decrease.
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Fig. 5. Inter-annual variability of annual average values of clear and cloudy sky
frequency according to observations and ERA5

Table 3
Regression slope and correlation coefficients
Cloudy sky Clear sky

Regression R2 Regression R2

slope (%/ slope (%/

decade) decade)
Barentsburg Observations 2,5 0,15 -3,3 0,29
ERAS -19 0,23 0,6 0,13
Hornsund Observations 09 0,04 -1.2 0,26
ERAS 03 0,01 -0,18 0,02
Ny-Alesund Observations -0,02 0 -1,5 0,32
ERAS 0,05 0 0.2 0,02
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The rate of decrease is 0,12% per year or =12% per decade. It has stronger
relation and the correlation can be proven on the highest significance level
p=0.01. The t-coefficient for sky condition mentioned is 2,93.

The opposite tendency is also shown for reanalysis data. ERAS data trend
is in accordance with in-situ data: slight increase of cloudy sky trend and
decrease of clear sky trend. The rate of increase of cloudy sky conditions is
0,03%/year or 0,3%/decade what is three times less than the observations.
The estimation of cloudy sky case trend revealed that the t-coefficient is 0,63
so that the correlation cannot be proven even on the lowest significance level.
The rate of decrease of clear sky conditions is 0,018%/year or 0,18%/decade.
The t-coefficient for clear sky condition is approximately 0,81. So that the
results of Hornsund station are in better accordance with reanalysis data than
for Barentsburg station. However, the correlation coefficients in both cases
are not representative.

As for Ny-Alesund, the percentage of cloudy sky for station data does not
show any change in time according to the trend line. The decrease (less
than 0,01% per year) and the correlation coefficient (R=0) are not significant.
The clear sky trend has a tendency to decrease — 0,15% per year or 1,5% per
decade. The estimation of trend significance reveal that the t-coefficient is
5,05 which proof the correlation on the highest significance level.

The reanalysis data trend of cloudy sky cases is in accordance to in-situ
data. Trend line for cloudy sky cases does not show any changes (the rate
of increase is less than 0,01% per year and the correlation coefficient =0).
However, the average value of cloudy sky cases is 1,5 times higher than station
data. The comparison of clear sky cases shows mismatch of trends. Reanalysis
data is considered to have insignificantly increasing trend while station
trend line is appeared to decrease. ERAS shows increase of clear sky trend
which is 0,02%/year or approximately 0,2%/decade while observations give the
decrease of the same sky condition and the rate of decrease is about 7 times
higher than the velocity of increase of ERAS data. The significance of clear sky
case is 0,95. The correlation cannot be proven on the lowest significance level.

To sum up, the differences between stations data and reanalysis are
estimated to be quite significant in all three cases (Barentsburg, Hornsund,
Ny-Alesund). In case of cloudy sky, reanalysis data replicate stations tendencies
on seasonal and inter-annual scales. In case of clear sky, the inequalities are
more visible. The tendencies of clear sky cases in seasonal scale in all three
stations have opposite relations between station data and reanalysis data.
As for inter-annual scale, reanalysis data does not keep a tendency to
decrease of clear sky values. Cloudy sky condition trends on inter-annual
scale revealed to have not significant correlation in both observations and
reanalysis data. Clear sky conditions are better correlated based on stations
data; however, reanalysis does not provide the same level of correlation.

Conclusions

The study of monthly distribution of cloud cover on three meteorological
stations revealed Hornsund which is the most southern station considered as
the station with the highest amount of cloudy sky cases and, consequently,
the lowest value of clear sky cases. In contrast, Barentsburg station is
identified to have the lowest amount of cloudy sky cases for all seasons
except winter. Ny-Alesund station is the most northern station considered
but does not show the opposite results to Hornsund. The latitudinal character
of clouds distribution is not defined.
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The highest values of cloudy sky are revealed in summer season.
The months with the highest amount of cloud are from July to September.
The lowest values are considered in April for all stations. The comyparison of
monthly results of cloud cover of observations and reanalysis shows that
the reanalysis overestimates the cloudy sky conditions for all three stations.
Barentsburg is the station with the highest number of overestimation. June
and August are the months with the concordance of reanalysis and field
data in Ny-Alesund station. The summer season is appeared to be quite
concordat, however, the other seasons show dramatic differences between
observations and reanalysis. The highest level of concordance of cloudy sky
is detected in Hornsund station. The results of comparison of reanalysis and
field data for clear sky conditions are generally more consensual than the
cloudy sky conditions. The differences between stations and reanalysis are
approximately three times lower for clear sky conditions than for cloudy sky.

On inter-annual scale the comparison of stations data and reanalysis are
also evaluated as inconsistent. The values of cloudy sky cases slightly increase
for all three stations but the increase is not significant in Hornsund and
Ny-Alesund. Reanalysis show the opposite trend for Barentsburg station
(decreasing of cloudy sky cases) and overestimate the percentage of cloudy
sky. For Hornsund and Ny-Alesund the tendency to slight insignificant
increase continues, however, the overestimation is about 15% for both stations.

The clear sky conditions are better simulated on inter-annual variability. The
reanalysis values are underestimated compare to observations. The Hornsund
station is in the best accordance. The reanalysis underestimates the clear sky
values only by 5%. In contrast, in Barentsburg station the underestimation of
reanalysis is 10%.
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AHHoTauua. lednumnt BUTaMmHa D aBnaeTtca npobnemMon obLecTBeHHO-
ro 34paBooxpaHeHna B Poccumn. HepocTaTouHada ob6ecrneyeHHOCTb BUTaMm-
HOM D HeraTmBHO OTpaykaeTcd Ha PenpoOLyKTUBHOM 34000BbE, CTEMNEHb PW-
CKOB 3aBUMCUT HaMpPaMYyto OT TshkecTun geduumta. Poccma — camasa 6onbliad
CTpaHa no njoLwaaw, No3ToMy BaXKHO 3HaTb peanbHbl ypoBeHb obecneyeH-
HOCTM BUTAMMUHOM Ha permoHanbHOM ypoBHe. Bo3HKMKaeT HeobxoamMMoCTb
B MOMyYeHUM aKTyanbHOM KapTWHbl obecnedeHHOCTM HaceneHusa CTpaHbl
BUTaMUHOM D, ANg MUHMMM3ALMM PDUCKOB AN49 300POBbA U pa3paboTKu
NPOPUIAKTUUECKMX MED Ha PermMoHanbHOM MM HaUMOHAIbHOM YPOBHE.
ccnenoBaHve 6bINO MPOBEAEHO B COOTBETCTBMU CO CTaHAapTamMu Preferred
Reporting ltems for Systematic reviews and Meta-Analysis (PRISMA). Bbino
npoaHanm3mpoBaHo 1659 nccnegoBaHMM, M3 KOTOPbLIX 19 COOTBETCTBOBASIMN
KpUTepram BKAOUYEHMa ¢ ydacTiemM 8085 obcenoBaHHbIX 30000BbIX NKLL
oboero nona. AHanm3 oTob6paHHbIX CTaTew Nokasarn, YTo Ha TeppPUTOPMIM Poc-
CUM WKMPOKO PacnpoCTpaHéH AedULUMT M HEQOCTAaTOYHOCTb BUTaMMHa D
(Me < 20 HI/MN), MUHUManNbHas KoHLUeHTpauma 6bina 3adrkcuposaHa B Ce-
BepomMopcke (11,6 Hr/MA), a MakcrManbHaa B CaHkT-MeTepbypre (53,4 Hr/M
- NeToM, 30,5 HI/MN - 3UMOM). M3 24 permoHos, BoLLeALLMX B JaHHOE Mccne-
JoBaHMe, B 96 % He ObIM0 BbIABNEHO ONTUMaIbHOMo YPOBHSA 25-rMap0OKCU-
BUTaMMHa D y y4acTHMKOB MCCNeaoBaHMa. Bo3HWKaeT HeoOXoaMMOCTb Mo-
CTOSAHHOIO M CUCTEMATUHECKOTO MOHUTOPKMHIa KOHUEHTPaU MKW BUTaMKMHa D
019 OLE€HKM MPOBOAMMBbIX MPOPUNAKTUYECKMX MeP U Pa3paboTKM KoppeK-
TUPYIOLLMX OEVNCTBMM B OCHOBHbIX FPYMMax prcKa.

KnoueBble cnoBa: BuTaMuH D, 25(0OH)D, ctaTyc BUuTaMuHa D, aedburumT BU-
TaMWHa D, oxXpaHa 300poBba
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Abstract. Vitamin D deficiency is a public health problem in Russia.
Insufficient supply of vitamin D negatively affects reproductive health,
the degree of risk depends directly on the severity of the deficiency. Russia
is the largest country in terms of area, so it is important to know the real
level of vitamin supply at the regional level. There is a need to obtain an up-
to-date picture of the provision of the country's population with vitamin
D in order to minimize health risks and develop preventive measures at
the regional or national level. The study was conducted in accordance
with Preferred Reporting Items for Systematic reviews and Meta-Analysis
(PRISMA) standards. 1659 studies were analyzed and 19 studies met the
inclusion criteria. The analysis of the selected articles showed that vitamin
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D deficiency is widespread in Russia. There is a need for a constant and
systematic determination of the concentration of vitamin D in order to
assess the ongoing preventive measures and develop corrective actions in
different risk groups: pregnant women, the population of the Arctic, the adult
reproductive population, elderly people and children.

Keywords: vitamin D, 25(OH)D, vitamin D status, vitamin deficiency D,
health protection

BBepeHue

ObecneyeHHOCTb BUTAMUMHOM D LUMPOKO M3y4YaeTcda Bo BceM Mupe [1].
B HacTodllee BpeMa gedbnumnT BuTamMimHa D cTan KpanHe aKTyanbHbIM BOMPO-
COM O/19 HaceneHma Poccun. HaceneHme Poccuickom @enepalim HaxoomT-
Cqa B rpynmne purcke no aeduumty BUTaMMHa, T.K. MPaKTUYECKM BCA TEpPPUTO-
pPUF CTpaHbl HAXOAMTCA Bbllle 35° C.LU., YPOBEHb MHCOMALIMKM HeOoCTaToueH
ONF CMHTE3a BUTaMMHa D kKpyrnorogmyHo. C KOHLa OCeHM Mo BECHY B Opra-
HV3Me He BblpabaTbiBaeTcs JOCTaTOYHOro KonmyecTsa BuTamMumH D. B 60nb-
LLIMX MPOMbILLIEHHbIX FOPOAaX BbIX/TOMHbIE ra3bl ¥ CMOI MOMMOLLAoT 6OMbLLYIO
YacCTb YNbTPadUONETOBOIO U3MTYUYEHMS, YTO TaK XKe gBNaeTca NpuimMHOM Hego-
CTaTOYHOM MNPOAYKLUMM BUTaMMHa B opraHmame [2]. IMeHHO 3HOoreHHoe no-
CTynfieHve aBngeTca OCHOBHbIM MCTOYHMKOM BUTaMUWHa D, B 3aBMCUMOCTM OT
ce30Ha ygosnetTeopaeTca oT 60 % 0o 95 % noTpebHocTen opraHmama. bonb-
LUIMHCTBO YYEHbIX OTMeYatoT TOTa/lbHYHK PacnpOCTPaHEHHOCTb BUTaMMHa D B
CTpaHe [3, 4], npnyeM HegocTaTodHaa obecneyeHHOCTb BUTaMMHOM Xapak-
TepHa Ona BCcex BO3PacTHbIX rpynn HaceneHus [5]. Takmm obpa3om, Poccua
ABNAETCA CTPAaHOM C BbICOKMM PUCKOM MO AeduLnTY BUTaMmHa D.

YCTaHOBMEHO, UTO BUTaMUH D BbICTyMaeT NoKa3aTteneM 3000p0Bbd M Kade-
CTBa YXWM3HWM B Lenom [6]. MNpencrtaBneHna o ponmn ButaMmmHa D Obinu Kap-
OMHANbHO MeEPEeCMOTPEHbI, MOCKOMbKY BUTaMMH D aBNFeTCa Mo CyTu CTepOo-
MOHBIM TOPMOHOM, HEOOXoAVMbIM Aaa obecrnedeHns LMPOKOro crnekTpa
DU3MONOrMUYECKMX MpoLIeccoB opraHiMa [7]. B npoBeaeHHbIX nccneqosa-
HUAX OOKa3aHO, YTO AePULNT BUTaMMHa D accoummpoBaH C PUCKOM pa3Bu-
TVA: cepaeYHo-CoCyaMCTbiX 3aboneBaHnii, caxapHoro amnabderta AByX TUMOB,
HapyLeHaMm GYHKLUKM penpoayKTUMBHOM CUCTEM, OHKOOrM4eckix 3abo-
neBaHumM, Tybepkynesa, bpoHXManbHOW acTMbl [8-9,6].

CTOUT OTMEeTUTb YHUKaNbHble 0COBEHHOCTW BUTaMMHa D: HegoCcTaToK Mamn
AedUNLUNT 0aHHOIO BUTaAMMHA MOXXET BNMATb Ha pPa3BUTUE OeNpPeCcCMBHbIX CO-
CTOAHUWM N Pa3BUTUME OCNTOXKHEHUIM Mpun COVID-19. ButamunH D yyacTByeT B
MO3rOBbIX MpoLeccax, BKAYaa perynaumo HeMpoTpopmniecKnx GakTopos,
HeWpPonIacTUYHOCTb U pa3BuTMe Mo3ra [10]. ButaMmumH D yCuamMBaeT UMMYH-
HYO QYHKLMIO, YMEeHbLLAas BOCMNanMTeNbHble peakuvm; npeanonaratoT, YTo OH
CHU3UT Nepegady COVID-19 n obnerymT TedeHre 6onesru [11].

Y 6epeMeHHbIX XeHLLWH Npu gedurumte BUTaMmHa D pogmBLLveca getu
yalle 6onetoT acTMOM, pacCeaHHbIM CKIEPO30M, LLIM3odpeHren 1 ap. HaydHo
A0Ka3aH 3alUUTHbIN 2PGeKT BUTaMmHa D ana 6epeMeHHbIX, @ MMeHHO CHM-
YKeHMe PacrpoCTPaHEHHOCTW MPE3KIaMMCKMmM, CBA3aHHbIM C ONTUMalibHbIM
ypOBHEM Kanbuwmagmona [12,13].

MpoBoaViMble MpodunakTndecKmne MeponpuraTa 1 paspaboTaHHble BHOBb
HallWMOHabHble MPorpaMMbl OOMKHbBI YYUTbIBATb JTOKANIbHO-PEerMoHanbHble,
MoMoBble, BO3pPacTHbIe, KNMaToreorpadmyeckme 1 ceaoHHble 0CoOeHHOCTU
cofepyaHua BuTaMimHa D B opraHmamMe yenoBeka. CTOUT OTMETUTb, YTO HOP-
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ManbHaa obecnedyeHHOCTb KpaHe BaXkHa A/19 CHUMXKeHWA PUCKOB A9 340-
POBbA KaK B KPATKOCPOUYHOM, TaK M B OOMNTOCPOYHOM MepCcrneKTmnBe.

Llenbto oaHHoOro o630pa 6bIN0 CUCTEMATU3MPOBATL ONYyONMKOBaHHbIE KC-
crnenoBaHWa, MoflydyeHHble B XoOe aHallM3a CbIBOPOTKM KPOBWM HaceneHma
Poccum no gpedmnumnty ButaMmmHa D 3a nocnenHume 10 neT. [NonydyeHHble aaH-
Hble MO3BONAT OLIEHUTb 06ecnedYeHHOCTb HaceneHma Pocci K JaHHOMY MO-
MEHTY BpEMEHMU, HaMTKM MalloM3y4deHHblE PEerMoHbl, MPOCIEONTb M BO3MOXK-
HO Aa)Xe OLEHUTb 3PPEKTUBHOCTL MPOBOOMMbIX MPOPUAAKTUUYECKUMX Mep.

MeToabl
Pe3ynbraThbl 0aHHOMO MCCNeOoBaHMA MpeacTaBieHbl B BUOe cUMcTeMaTye-
CKOro 0630pa, BbIMO/IHEHHOIO C MCMOb30BaHMeM peKoMeHaaumm «lpea-
NoYTUTENbHbBIE 21EMEHTbl OTYETHOCTU A9 CUCTEMATUYECKMX 0O630POB 1 MeTa
aHanuzsoB» (PRISMA) [14]. MpoBegeH MOMCK NUTepaTyPHbIX MCTOYHMKOB B Oa-
3ax gaHHbiXx Medline (www.pubmed.gov), Scopus, Knbep/leHrHKa a Takxke Ha
eLIBRARY.RU, c rnyoumHowm nowmcka ao 10 neT. NoncK oCcyecTBAaAM Mo KatoYe-
BbIM C/TOBaM, TEPMUMHaAM U COYETAaHMAM TEPMUHOB Ha PYCCKOM UM aHTTTUIMCKOM
A3blKax, YKa3blBaOLWMM Ha KOHLEHTPAUMIO BUTaMMHaA D B OpraHmu3Me »>kmte-
newn Poccum (vitamin D, vitamin D concentration, concentration of 25(0OH)D,
25-hydroxyvitamin D, vitamin D status). NosTopgatoLumeca nyonmkaumm Obinm
MpOBepPeHbI 1 YCTPaHEHDbI.
DNEKTPOHHbIM MOWCK BbigBWMI 1647 cTaTen: 193 B Medling, 101 B Scopus, 268
B Knbep/leHnHka, 1085 B eLIBRARY. [JononHUTENbHO MPW MOMOLLM PYyYHO-
ro nomncka Obl10 HamgeHo 12 nccienoBaHMM ANa cucTeMaTndeckoro ob63opa.
[na npopaboTk BCex HaMAeHHbIX KpuTepmeB Obiin pa3paboTaHbl KpuTe-
PN BKITIOYEHUMA U UCKTIOYEH WA,
Kpoutepumm BrIOUYEHUS:
- 0ObEeKTOM MCcCcnenoBaHMa aBAAOTCA XKEeHLMHbBI U MY>XXYMHbI;
BO3PacCT XeHLWMH (18-49), Bo3pacT My»4uMH (18-60) B COOTBETCTBUIU C
BO3 1 CeMenHbIM KOOeKcoM PO,
B MCCNeOoBaHUAX MPUHKMMaNmM y4actme NpakTMyecKin 300Pp0Bble Noau;
nokKasaTenemM ypoBHSA BUTaMMHa D BbiCTynaeT KoHUeHTpauna 25(0H)D
B CbIBOPOTKE KPOBW,
MNPOXXMBaHME YY4ACTHMKOB Ha TeppuUTopUn Poccrnmnckom Oenepauim;
nccnegoBaHMA nNpoBoaAnnMch B nepmoa ¢ 2012 no 2022 ron;
Kpoutepumi MCcKNoYeHns:
- MpPWeM y4aCTHMKaMKM MpenapaToB, Coaep»Xallmx BUTaMmH D;
Hanu4yme ConyTCTBYIOLLUMX XPOHMYECKMX 3a00NeBaHnIM Y Y4aCTHUKOB;
MccnegoBaHUg, MpoBedeHHble Ha XXMBOTHbIX, OETAX U MtoOen MOXKMI0-
ro BO3pacTa;
00630pHble CTaTbW ObIIN UCKAOYEHbI M3 0aHHOMO MCCeaoBaHMA.
CnenoBaHMe 3TUM KPUTEPUAM CYLLECTBEHHO CY3M/10 MACCKMB daHHbIX.
HaM NpULLINOCH MCKMOYNTB M3 0030pa 3HAUMTENBbHYHK YaCTb MCC1eaoBaHMM,
MOCKOJ/IbKY OHW He COOTBETCTBOBASIM MOCTABIEHHBIM KPUTEPUAM. HEKOTO-
pble COXXHOCTW BO3HUKNIW MPU UCKAOYEeHMM ayonmpytoLlen MHpopmaLmm.
Hanpumep, HeKoTopble MyOAMKaLWKM, MOCBALLEHHbIE CMEXHbIM TEMaM, OatoT
CXOXMW AM3aNH MCCNe0oBaHWA: KOHTROMbHAA rpyrna, pervoH nccregoBa-
HWA, MHTepnpeTauna pe3ynsratoB U Ap. CoOOTBETCTBEHHO, Halll 0630p coaep-
YKT CCbINTKY TONBbKO Ha OAMH 13 ABYX M3 pana Takux nyonmkaumi. Nocne yaa-
neHna gyonmKaToB ocTaBlUMecs 1445 peneBaHTHbIX cTaTel Obliv OLeHeHbl
Mo Ha3BaHWIO, B pe3y/ibraTe vero 391 ctaten obinuv yaaneHbl M3 6a3bl OaHHbIX.
OcTanbHble nccegoBaHMa 6oy NpoaHanM3npPoBaHbl Ha OCHOBAHWM KpW-

R.D. Korobitsyna, T.Yu. Sorokina
VITAMIN D STATUS OF THE RUSSIAN REPRODUCTIVE POPULATION OVER THE PAST 10 YEARS: A SYSTEMATIC REVIEW



47

#3(18) 2022 RUSSIAN ARCTIC

TepueB BKITIOUYEHUA/MCKTIOUEHWS MO aHHOTaLMAM; aHanm3 pedepaTa npu-
Be/1 K UCKtoUeH Mo 996 cTtaten. IMogpobHbIM MOUCK NUTepaTypPHbIX OaHHbIX
MOKa3aH Ha pUCyHKe 1.

TaknM 06pa3oM, ObiST MPOYUTaH MOMHBbIV TEeKCT 58 cTaTtel, 39 13 KOTOPbIX
ObININ OTKAOHEHbBI MO PA3INYHbIM MPUYHAM.

ObecneYyeHHOCTb BUTAMUHOM D olUeHMBan Ha OCHOBaHWK cnenyto-
LLINX KPUTEPUMEB: HOPMaSIbHbIM CUYMTaNM coaepyXaHue BUTaMmHa D B npene-
nax 30-80 Hr/Mn, omanasoH 20-30 HI/M COOTBETCTBOBAST HEQOCTATOUHOCTU,
10-19 HI/MI — OEePULNTY, a 3HaYeHUA MeHee 10 HI/M — COOTBETCTBOBANW TS-
xenomy geduumty [15].

Pe3ynbTaTbl U 06Ccy)XaeHue

B KayecTBe MapkKepa, OTparkatoLero cogepyaHme sBMtaMmmHa D B OpraHms-
Me, OblNl BblOpaH 25-rngpokcBuTaMuH D. CbiIBOPOTOUYHbINM yYpoBeHb 25(0OH)D
B KPOBW ABNAETCA OCHOBHOM GpOpMOM BUTaMMHa D 1 B HacTodLLEee BpemMsa CUl-
TaeTCca HaOeXXHbIM MHOWMKATOPOM B OLleHKe CTaTyca BUTaMmnHa D. B oTninyme
OT KaueCTBEHHbIX OLLEHOK, MCMOMb30BaBLUMXCS paHee, KoHLeHTpauma 25(0OH)
D CAy>KUT Kak Konn4yecTBeHHbI Kputepuit. CTOUT OTMETUTD, 4To 25(0OH)D
dusmonormnyeckn bonee ctabuneH: mepwod ero nonypacnaga coctaBngder
aBe-Tpu Hegenu [16], yTo AaeT HOBble BO3MOYXHOCTM ANA U3ydeHuna meTtabo-
nmM3mMa BuUTamMmnHa D [2].

[Mo3TOMY BO BCEX OTOOPAHHbIX MCCNegoBaHMAX B KAUeCTBE MapKkepa BbICTY-
nana MMeHHO aTa PopMa BUTaMMHa D, npuBeaeHHaa K ogHUM eguHnLAaM n3-
MepeHMa Ona yaoobcTBa cpaBHEHMA BCeX OTOOPaHHbIX MccneaoBaHmm.
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CTaTbW, YOOBMNETBOPSAKOLLME BCEM MEPEUYNCTIEHHbBIM BbllLe KPUTERPUMAM
BKItOUEHUA, OblIM ONybnmMKoBaHbl He nosaHee 2012 roga; 3 85 permoHoB
Poccumckon @epepaunm [17] HaM yaanocb Moay4YnTb MHPOPMaL MO O CTaTy-
ce BUTaMMHa D nodt B 30 % permoHax CTpaHbl. XapaKTepUCTUKN YY4aCTHMKOB
nccrnegoBaHug, PeErMoH UCccnegoBaHMg, a TakxKe pe3ynbTaThl 19 peneBaHTHbIX
vcecnegoBaHWI NpeacTasneHbl B Tabnumue 1.

Tabnuyal
KoHueHTpauwva BMTaMHa D B ChbIBOPOTKE KPOBUW HaceneHuna penpoayKTMBHOMO BO3pacTa, Mpo-
YKMBAKOLWLIErO B Pa3IMYHbIX pernoHax Poccumckow Gepepamim

PervoH mccnenoBaHUA Bbibopka Bospacrt [Ton Me CzS(OH)D, H/MA | VICTOUHWK, OaTa
nyoénukaumm
MockBa 2234 18-49 MI+>K? 22,4 [7], 2016
MockBa 102 19-41 B3 249 [18], 2016
MockBa 420 18-45 BX 16,1 [19], 2020
MockBa 45 18-50 M+XK 18,7 [20], 2021
IBaHOBO 338 18-45 BXK 16,1 [19], 2020
CaHkT-lNeTepbypr 132 21-52 M NeTo - 53,4 [21], 2013
3nmMa - 30,5
CaHkT-MeTepbypr 205 30-39 M 223 [22], 2013
400 40-49 K 22,1
CaHkT-MeTepbypr 205 20-40 BX 3nma - 175 [23], 2015
BecHa - 213
Jleto -22,6
OceHb - 19,9
CaHkT-lNeTepbypr 40 25-45 M 189 [24], 2020
CaHKkT-lNeTepbypr 47 18-50 M+>K 19,8 [20], 2021
ApXaHresbck 88 18-22 M+>K 19,6 [25], 2015
85 24-60 243
ApXaHrenbck 260 18-22 M+>K 20,4 [5], 2016
85 24-60 243
ApXaHresbck 260 18-22 M+XK 203 [1], 2022
HAO 42 18-59 M+)K 12,54 [26], 2014
40 21-40 14.1°
CMOneHcK 440 18-45 BXK 12,8 [19], 2020
Pecnybnunka Komu 13 18-52 M+>K 27,5° [26], 2014
Pecnybnuka YomMypTmna 52 21-58 M+XK 179 [26], 2014
AHAO 174 44-53 M 250 [18], 2016
bxd 27,0
AHAO 96 30-44 BX 131 [27], 2019
TioMeHb 47 18-50 M+)K 257 [20], 2021
XMAO 80 30-44 BX 173 [27], 2019
1 MY>KUUHbI,
2 YKEHLLUMHbI,
3 GepeMeHHble YeHLLWHbI,
4 cenbcKnm 06pas KU3HW.
5 MonyKo4eBoM 06pas »N3HU
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PervoH mccnepoBaHma Bblibopka Bospact [Mon Me Czs(OH)D, Hr/MA | VIcTOuHWK, OaTa
nyenumkaumm

MNepMcKnm Kpam 46 19-59 M+>K 179 [26], 2014
OMckaga obnacTtb ne 18-29 M+>K 235 [6], 2019

158 30-39 237

132 40-49 26,4
AMypcKaa o6nacTb 60 18-40 BEXK 278 [28], 2016
YyBallckada pecrnybnuka | 168 18-27 M+XK 22,6 [29], 2012
CeBepoMopcK ol 25-45 M 1,6 [24], 2020
BnagmBocToK 44 18-50 M+>K 26,8 [20], 2021
ExkaTepuHOGypr 42 18-50 M+>K 21,0 [20], 2021
3anagHoe 3anonapbe 46 18-50 M+>K 20,0 [20], 2021
KbI3bIN 45 18-50 M+>K 14,7 [20], 2021
HoBocrbupck 44 18-50 M-+>K 22,3 [20], 2021
Hopunbck 43 18-50 M+>K 234 [20], 2021
PocToB-Ha-[oHy 42 18-50 M+>K 16,2 [20], 2021
CeeppaioBckaa obnacTb 32 25-46 M 16,2 [30], 2012

hare 16,1
1050 18-45 BXK 20,5 [31], 2022
26 40-50 M 21 [32], 2020

B oByx nccnenoBaHmax He Oblna npeacraBneHa nHdopmauma o permoHe
mccnegoBaHMa, HO cogepykanach MHPOPMaLMA O coaep»XaHnm BUTaMmHa D
Yy 6epeMeHHbIX }eHLWWH (BXX) 1 My»XUrH penpoayKTVMBHOIO BO3pacTa.

Cpegu npencraBieHHbIX METOOOB MCcnenoBaHna B 74% MM Obll — XxeMu-
JIIOMUHECLEHTHbIM aHanm3. BbICOKO3hDDEKTMBHAA XMOKOCTHAA XpoMaTorpa-
dUa C TaHOEMHbBbIM MACC-CMNEKTPOMETPUMYECKMM OeTeKTMpoBaHMeM (BIOXKX-
MC/MC) 6bina npeacrasneHa NuLlb eOUHOXObI, XOTA OH CYMUTAETCH 3010TbIM
CTaHOapTOM ONA U3MepeHuna 25-rmagpokcu(kanbumndepona). NMpenmyLle-
ctBaMu BOXKX-MC/MC Mo cpaBHEHMIO C XeMUTIOMUHECLLEHTHbIM SBSIOTCS:
BblCOKaga crneumndurUHOCTb, TOYHOCTb Pe3y/15TAaTOB, CMOCOOHOCTb ANddepeH-
LMPOBaTb pasfinyHble OpMbl BUTaMmHa D [33].

Cratyc ButamumHQa D:y BXK

B 6 1319 nccnenoBaHmax Obinv NnpeacTaBneHbl AaHHble 06 ypoBHe obecrne-
YEeHHOCTM BUTaMUHOM Dy BXX 13 7 perrvoHoB Poccrmn. Bo3pacTHOW Anana3oH
cocTaBun 18-45 neT, pasmep BbIOopKM BapbupoBan oT 60 0o 1050 y4acTHML,
MUHMManbHaa KOHLUEHTpaumna 6bia BbiaBneHa B CMOMEHCKOM permoHe 1
cocTaBunia 12,8 Hr/mn [19], uTo cooTBeTCTBYET AednLMTY. MakcrManbHas KOH-
LleHTpauma BUTaMmHa D y 2Tom rpynnbl MccneqoBaHma Obina 3aduUKcrpoBaHa
B MOCKOBCKOM PEervoHe 1 coctaBuia 24,9 Hr/Mn [18], 4To TakyKe He COOTBET-
CTBYET OMNTUMANIbHOMY YPOBHIO. B nccrneqoBaHmax XazsoBon 1 Ap. Npencras-
NeHbl CE30HHbIe KONebaHMa KOHLEeHTPaUWK BUTaMHa D B CbIBOPOTKE KPO-
BM BXX, MUHMMabHaa KOHUEHTPALMA COOTBETCTBYET 3UMHEMY BPeMeH M roa
17,5 Hr/MN, @ MakcrMarnbHas feTHeMY — 22,6 HI/MJ1, UTO B CBOKO oYepeb oTpa-
YKaeT HeyOoBNETBOPEHME NMOTPEOHOCTM OpraHmn3ma B nepurod bepeMeHHo-
CTW. H B 0AHOM 13 7 pErMoHOB He ObINO BbIABIEHO HOPMaIbHOIO CoOaePyKa-
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HVA BUTaMMHa D B KpoBK BXX, 6onee uem B 70% aTUX perroHax Habntopaercs
nednumt. JedrumT BUTaMMHa MOBbILLAET PUCK MPe3aKIaMncunm [34], mpex-
AEeBpPEMEHHbIX poaoB [35], pasBMTVA recTalMOHHOIO CaxapHoro AnabeTa, 0co-
6eHHO B 1 1 2 TpumecTpe [31]. MNMpuryem B nccnepoBaHuax Bakleicheva 1 gp.
4aCTOTa M TAXKECTb KOpPpenmnpyeT ¢ gedbnumToM BUTaMmHa. ABTOPbI HaCcTam-
BatOT, UTO YPOBEHb BUTaMIMHa D aBngeTca OgHWM M3 OCHOBHbIX MOKa3aTenem
PEenpPoOayYKTVMBHOIMO 300POBbS XEHLLWH [36]. HeobxoomMbl AanbHeWLLIVe nc-
cnegoBaHMd Mo oLeHke obecneyeHHOCTM bepeMeHHbIX BUTaMMHOM D B pe-
rMOHaX, PasNMYHbIX MO KIMMaTUYECKMM OaHHbIM, @ TakXKe B 3aBMCVMMOCTU OT
OCOBEHHOCTEN MUTAHUSA M NMpKreMa NpenapaToB BUTaMmMHa D.

CTaTyc BUTAMUHA D: BHE 3QBUCHMOCTM OT Mos1d

[MoNoBMHa MCCNenoBaHMM coaepyana MHPOPMaLLMIO O COOePXKaHMM BUTa-
MUHa Dy MYXUUMH U KEHLMH 13 10 pernoHoB Pocchin. [Iana3oH MegmMaHHOoM
KOHLIeHTPaLUMM BUuTaMmHa D coctaBumn oT 12,5 HI/Mn y Hacenermna HAO [26],
a MaKCKMyM 6bi1 BbigBneH B Pecnybnuke KoMu 1 coctasun 27,5 Hr/Mn [26],
UTO He AoCTUraeT ONTUMaIbHOro YPOBHSA. TakMM 0Opa3oM, BCe MCCNeaoBa-
HWA 0aHHOW rpyMnnbl y4aCTHMKOB COOOLLAtOT HaM O HeOOCTaTOYHOM YPOBHE
BUTaMMHa D B opraHmamMe. K coxxaneHuto, B MpmBeOeHHbIX CTaTbaX He YKa3a-
HO, B Kakoe BpeMd roda obiy10 MpoBedeHO nccnenoBaHme, YTo aBaaeTcd yny-
LEHVEM M OTYaCTM MO0 Obl OOBACHUTE HU3KMIM BUTAaMUHHbIM CTaTyC.

B ApxaHrenbcke nccrnenoBaHMg no CooepyKaHumio BUTaMmHa D npoBo-
AVAN Ha MPOTIKEHMM HECKOMbKMX NET, 1 OblNa BbigBNEHa He3HauMTeIbHad
NoNoXXnTenbHaa anHamMmmka: B 2015 MeiMaHHaa KOHLUEeHTpauma coctaBumia
19,6 HIr/MN [25], a B 2022 rofdy BblpOCa, HO NNLLb Ha 4 % [1], 4TO MPEeBbICUIO
HU>KHIOK TPaHMLYY HOPMbI, HO OCTa/IOCh HEOOCTATOUHbIM A9 OOCTUXKEH WS
ONTUMaNbHOro YPoBHA. CTOUT OTMETUTb, YTO BCe aBTopP®I [1, 5, 25] B CBOMX MC-
CnefoBaHWAxX NpUOepPXXMBanmMCb OAHOTUMHOCTM B MPOBOOMMbIX MCCNeno-
BaHMAX, KaXKOblW pa3 OHW MCCnegoBaniv OOHY UM Ty XKe BO3PaCTHYO rpynmny
(18-22 neT), NpuUMeHanm oauH 1 TOT e MeTo ANa onpeaeneHma KOHLUEeHTPa-
LMKV BUTaMMHaA D B CbIBOPOTKE KPOBU, YTO MO3BOMAET HAaM CPaBHUTb MOJy-
YeHHble JlaHHble BO BPEMEHHOM MPOMeXyTKe. Kak Mokasanu MccnenoBaHmng
Manasckon [5] 1 BunbMmc [6], € yBenmyeHmeM Bo3pacTa yBENMYMBAETCA Meau-
aHHaA KOHUEHTPaUMM BUTaMMHa D. CpaBHWTbL OBa 3T MCCNEN0BaHNA MEX-
Oy cobomn He MpeacTaBNaeTCa BO3MOXKHbIM, T.K. Obii o6cnenoBaHbl pa3Hble
BO3pPaCTHble rpynnbl Y4aCTHMKOB.

HopmManbHada obecneyeHHOCTb BUTaMMHOM D ocobeHHO akTyasibHa B yC-
noeuax KpamHero CeBepa B CBA3M C BIMAHMEM HA OPraHM3M SKCTpeMasb-
HbIX MPUPOAHO-KIMMaTUYECKMX GaKTOPOB [5]. ApKTMYecKaa 30Ha 1 Npuap-
KTUYeCKMne TeEPPUTOPUN HAXOOATCA B 30HE MOBbLILLEHHOIO PUCKA Pa3BUTUA
aedbrumMTa BUTaMMHa D Ha NpOoTaXKeH MM 6onblien yact roga [37]. Obycnos-
NEHHbIN BbICOKOW reorpadmyeckom WnpoTom yisTpadroneToBbi AeduumT
COYETAETCH C CYPOBbIM KNTMMATOM, 3aCTaBNAOLLMM HOCUTb 3aKPbITYO OOexay
M OrpaHMYMBaTh BpeMsa nNpebbiBaHWMA Ha OTKPBITOM BO34yXe, UTo eLle Oonblue
CHMYKAET BEPOATHOCTb €CTECTBEHHOIO 0OpPa3oBaHMA BUTaMimHa D B kKoxke. [5].
Ko3m10B 1 Op. B CBOUX NCCIeAOBaHUAX M3yYan cofepyXaHme BuTaMmimHa D B
KPOBW HE TOMbKO B 3aBMCUMOCTK OT BO3PACTHOIMO M MOSIOBOro MPM3HaKa, HO
W pasnenmnm y4acTHMKOB McCcnenoBaHma mo 00pasy »KU3HW: CeTbCKMM 1 Mo-
NyKo4yeBOM [26]. Kak Mokasanu nccnenoBaHma, HaceneHmne ApKTVKK, Bedyliee
nonyko4deBoW obpas »KM3HK, obnagaeT 6onee BbICOKOW MeanaHHOM KOHLIEH-
TpaLuMi, YeM HaceneHe, Beayllee NpemmyLLIECTBEHHO CEMNbCKMIM 00pa3 XKi3-
HUW, B cpegHeM Ha 11%. Bce nccnenoBaHma, cogepyalume mHbopmaumio oo
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APKTUYECKMX PermoHax, cCoobLlan Ham O HeJOCTAaTOYHOM, a MOPOM Aarke U
0ePULNTHOM YPOBHE BUTaMIKHa D. BayxHO npogomkaTb U3ydeHne obecne-
YEHHOCTV BUTAaMMHOM D HaceneHusa B YCIOBUAX apPKTUUECKUX PEMVIOHOB, YTO
byneT cnocobcTBOBaTL pa3paboTke Mep Mo NPodUIakTUKe U KoppeKkuuy ge-
duuMTa BUTaMmMHa D 1 yKpenneHnio 30000BbA HaceneHus.

Cratyc BUTAMUWHA D: reHaepHbIe pa3/inyimsg

B 51319 nccnenoBaHMAx KOHLEHTpaUMa BUTaMmHa D Obina npeacrasneHa
Mo MNOMOBOMY MPU3HaKy, NpudeM B 3 3 5 ctaten Obinmv obciegoBaHbl TOMb-
KO My»X4UMHbI. B CBEpATOBCKOM pPermoHe KOHUEHTPAUMM Y MYXKUNH U KEH-
LLIWMH BbINU NPaKTUYecKk paBHbl [30], 16,2 HI/MM 1 16,1 HI/M COOTBETCTBEHHO,
UTO COOTBETCTBYET AePULMTHOMY COCTOAHMIO. NPpUHMMaa BO BHMMaHME, UTO
vccnenoBaHMa ObiNKW NPOBEAEHbbl BECHOM, 1 reorpaduyecKoe pacnonoxe-
HUe permoHa, oOHapy»KeHHbIM gedunumT Obin oxxnoaem. B CaHkT-INeTepbyp-
re TakXKe YPOBHUM BUTaMMHA D Yy MY»KUUMH U KEeHLMH HaxoOMMMCb Ha O4HOM
YPOBHE, CTAaTUCTUUYECKM 3HAYMMBbIX Pa3 M4k He OblS10 BbigBAEHO, O4HaKO
YPOBEHb COOTBETCTBOBAS yyKe He AedUMUMTY, a HegoCTaTouHOoW obecnedeH-
HocTK. ObUlMe TpeHabl CBUOETEeNbCTBYIOT O Oo/1ee HU3KMX KOHLUEHTPAaLLMAX
BUTaMKMHa Dy My»K4MH BHE 3aBUCUMOCTIM OT CE30Ha Iroaa M BO3pacTa. Y XKeH-
LIMH camMaa H13Kaa obecnedyeHHOCTb OTMeYaeTca B MPeKoHHOM BO3pacTe,
BHE 3aBMCMMOCTWM OT ce30Ha roaa. [38].

MUHUMaNbHbBIN YPOBEHb BUTaMMHa D B CbIBOPOTKE KPOBU Y MY>KUYUMH Obis
3aduKcrpoBaH B CEBEPOMOPCKE 1 COCTaBW 11,6 HI/MM [24], 4TO COOTBETCTBY-
eT 4ePULMTHOMY COCTOAHUIO. CTOUT OTMETUTbL TOT PakT, uTo B CaHKkT-leTep-
bypre ObINM NPoBeOeHbl ABa MCCegoBaHa ¢ pasHMuen B 7 neT. B nccne-
JoBaHWK [dpbirHa 1 Op. NpeacTaBneHo pacnpeneneHme KoHUeHTpaunm
BUTaMUHa B COOTBETCTBUM C USMEHEHMEM BPEMEHU rofa: 31Mom - 30,5Hr/Mr,
NETOM - 53,4 Hr/Mn [21], 4TO COOTBETCTBYET afeKBaTHOMY YPOBHIO obecrneyeH-
HOCTM BUTAMMHOM KaK 3MMOW, TaK U JIETOM. A BOT MCCNefoBaHMA, MpoBeaeH-
Hble B 2020 rony, y»ke coobLatoT 0 4ePULMTHOM COCTOAHUMN Cpedn My»UH
B 3TOM permnoHe [24].

2TV OaBa nccnegoBaHna 1 paboTbl ManaBcKow 1 KacTpoBoOM NoaTBe Py aa-
IOT HEOOXOAVMOCTb MOCTOAHHOIO M CUCTEMATMYECKOro onpeneneHna KoH-
LeHTpaunmn BuTaMmHa D gng oueHKY MpoBOAMMbIX MPOPUIAKTUUYECKMX MeP
M 0a3paboTKU KOPPREKTUPYHOLMX AeUCTBUN. CTOUT OTMETUTD, YTO BaXKHO MPO-
BOOWTb MCCNefoBaHWUA OAHOTUMHO, yYMTbIBas BO3PACT, MOJ, PEMMOH MPOXKM-
BaHWA, ONTUMaNbHbIM Pa3Mep BblIOOPKW, MOEHTUYHbIM NOKa3aTe b OLEeHKM
BUTAMUHHOWM obecneyeHHOCTM M MeTo UCCneaoBaHua.

3aknoyeHue

Hall cucteMaTmyeckimii 0630p NoaTBepyKaaeT TOT GakT, yTo, bonbluad YacTb
HaceneHuna Poccuim MCMbITbIBAET HEOOCTaTOK BUTaMKHa D pas3nnyHom ctene-
HU TAXKeCTU. B npeacTaBneHHbIX MCCnegoBaHMax NLllb OQHO UccnegoBaHme
V3 OeBATHaALUATK, NpoBeaeHHoe B CaHKT-INeTepbypre B 2013 rogy, coobLano
06 ONTVManbHOM ypPOBHE BUTaMKHa Dy Tpya40oCNOCOOHOro HaceneHmna My»-
YUH. K coxaneHuto, HM B OQHOM OPYroM UCCnegoBaHMM HOPMabHbIM YPO-
BeHb JOCTUIMHYT He Obi/1, YTO FOBOPUT O TOM, YTO AedULUT BUTaMmHa D aBna-
eTca cepbe3HoM NpobnemMomn o0bLEeCTBEHHOMO 340aBOOXPaHEHNA U TpebyeT
He3aMeOINTENbHOro MPUHATUA Mep A9 MUHVMU3aLUVK PUCKOB O/19 30000-
Bba HaceneHus.
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AHHOTauums.

BBeaeHUe. PaboTHMKM 300aBOOXPaHEHMA MOABEPraloTCA BO3AENCTBIMIO KOM-
MeKca BpeaHbIX MPOM3BOACTBEHHbIX GaKTOPOB, CO3AAMOLLMX MOBbILLUEHHbI
PVCK pa3BUTUA NpodeccroHanbHbix 3aboneBaHmin.

Lenb nccnepoBaHUsA COCTOAMa B M3YYeHUMM OMHAMUKM PUCKOB Pa3BUTUS,
CTRYKTYPbl M pacipoCTpaHeHHOCTW MpodecCroHanbHOW NaToNorMm y pa-
OOTHWMKOB 30aBo0OXpPaHeHNa B ApKTnyeckomn 3oHe Poccumckom depepa-
umm (A3P®) B 2007 -2021 rT.

MaTepwuanbl n MeToAbl. [1pOBENEH aHATM3 PE3Y/1BTAaTOB COLMANbHO-TUMMe-
HWNYECKOro MOHUTOPWHIA «YCNoBKWA Tpyda v NpodeccroHanbHasa 3abonesa-
€MOCTb HaceneHuar» 8 A3P® B 2007-2021 rr.

Pe3ynbTaTbl. B 2007-20211T. y paboTHMKOB 300aBOOXpaHeHNsa 6bin BRnep-
Bble AMarHOCTMPOBaHbl 96 NpodeccroHanbHbiX 3aboneBaHnii, YTO COoT-
BeTCcTBOBano 0,93% umx obllero ymcna B A3PD. B cTpyKType BpeHbIX NMpo-
M3BOACTBEHHbIX GPaKTOPOB, BbI3bIBAaBLUMX Pa3BUTME MPOPECCUMOHaNbHbIX
3aboneBaHu, Npeocbnananu buonormndeckme (MHbGeKUMOHHbIE) daKTopbI:
66 (68,8%) cnydaeB. MeHbLUYO 3TUOMOrMYecKyo 3Ha4YMMOCTb MMenn Bpea-
Hble XMMWYECKME BELLIECTBA alfIepPrMyeckoro M TOKCMYEeCKOro AencTBMS
(16,7%). B cTpyKType naTonorim AOMUHMPYOLLYIO OO0 3aHMan MHbek-
LiVOHHble 6onesHu: Tybepkynes (n=31), COVID-19 (n=31), XpOHWUYECKMNIN BU-
PYCHbIV renatuT (N =4). BExxerogHoe 4yncno 3aboneBaHuii konebanochb oT
0 po 21 cnyyaq, a 3abonesaeMocTb — o1 O o 5,50 crnyyaes/ 10000 paboTHUKOB.
B nocnenHwve 2 roga ee ypoBeHb YBENMUYIMICA 3a CHET HOBOW KOPOHaBMPYC-
HOM MHMEKLUWMN. TTpK 2TOM PUCK BO3HMKHOBEHUWA TybepKynesa B Hadane
(2007 -2011 rT.) U3yyaemMoro nepuona BpeMeHm obia Bbllle, YeM MPU ero OKOH-
YaHmm (2017-2021 rr.): oTHOCUTENbHbBIM pUCcK 3,00; 0OBEPUTENbHbBIN MHTEPBA
1,28-7,05; p=0,008. [MoBbILUEHHbIM PUCK pa3BUTKA TybepKynesa opraHos Abl-
XaHWA B TeueHre 15 neT coxpaHaeTca y MAaaLmx MeaMUMHCKMX PabOTHMKOB
C HU3KMM TPYOOBbIM CTayKeM, a 3a6oneBaHrii, 00yCNOBNEHHbIX BPeOHbIMM XU -
MUYECKMMUM BeLLECTBAMU — Y CPEOHVX MEAMNLMHCKMX PabBOTHUKOB.
3akntoyeHune. HecMoTpa Ha SKCTPEHHYIO CUTYaLLMIO C HOBOWM KOPOHaBMpYyC-
HOW MHDeKL Ve, HEOBXOAMMO MPOAOMKNTL COBEPLLIEHCTBOBaHME METON0OB
NPODPUNAKTUKKM «CTapOom» MPOPECCHMOHANTbHOW MaToNOrMm, NPexae BCero,
Tybepkynesa y Mnaglmx MeamuUMHCKMX paboTHMKOB 1 3aboneBaHmy annep-
FMYECKOro reHesa y CpeaHero MeanLUMHCKOro mepcoHana.

KrntoueBble cnoBa: paboTHUKM 30paBooxpaHeHna, ycnosma Tpoyaa, COVID-19,
npodeccroHanbHasa natonorna, ApKT1Ka
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Abstract.
Introduction. Health care workers are exposed to a complex of harmful
production factors that pose an increased risk of developing occupational
diseases.
The aim of the study was to assess changes in risks, structure and prevalence
of occupational pathology in the healthcare workers in the Russian Arctic.
Materials and methods. We analyzed the results of social and hygienic
monitoring "Working conditions and occupational morbidity of the
population" in the Russian Arctic in 2007-2021.
Results. In 2007-2021 healthcare workers were first diagnosed with 96
occupational diseases, which corresponded to 0.93% of their total number
in the Russian Arctic. Biological (infectious) factors prevailed among
harmful production factors that caused occupational diseases: 66 (68.8%)
cases. Harmful chemicals (allergenic and toxic) were of lesser etiological
significance (16.7%). Infectious diseases dominated in the structure of
occupational pathology: tuberculosis (n = 31), COVID-19 (n = 31), chronic viral
hepatitis (n = 4). The annual number of diseases ranged from O to 21 cases
and the incidence ranged from O to 5.50 cases/10,000 workers. In the last 2
years, its level has increased due to a new coronavirus infection. At the same
time, the risk of tuberculosis at the beginning (2007-2011) of the study period
was higher than at its end (2017-2021): relative risk 3.00; confidence interval
1.28-7.05; p=0.008. An increased risk of developing respiratory tuberculosis
for 15 years remains in junior medical workers with low work experience, and
diseases caused by harmful chemicals were most prevalent in nurses.
Conclusion. Despite the emergency situation with a new coronavirus
infection, it is necessary to continue improving the methods of preventing
the “old" occupational pathology, primarily tuberculosis in junior medical
workers and allergic diseases in nursing staff.
Keywords: healthcare workers, working conditions, COVID-19, occupational
pathology, Russian Arctic
BBepeHue
Mo gaHHbIM BO3 B rmobanbHOM cUCcTeMe 34paBoOXpaHeHnda M oKasa-
HVA COUMaJTbHbBIX YCIYyT 3aHATDI 136 MUNNMOHOB HeJ1oBeK, MMetrownX rnpa-
BO Ha ,EI,OCTOI;IHbIVI TPy4, 3allTy CBOEero 34000BbA U 6e30MnacHoOCTb Ha Pa-
6ouyem MecTe [1]. BaykHO OTMETUTb, YTO B COBPEMEHHOM MUpPEe OONMbLUMHCTBO
rocygapcrte, B TOM Ymncrie 1 DOCCI/IQ, MCIMbITbIBAKOT HEXBATKy MedNUMHCKINX
KaapoB, TaK KaK X MoarotoBKa Tpe6yeT ONTENTbHbBIX CPOKOB M OONbLLUMNX
dUHaHCcoBbIX 3aTpaT [2]. OcobeHHO OCTPO 3TOT AedPULMT NPoaBNFeTCa B
yOaNeHHbIX perrMoHax CTpaHbl, BKAOYad APKTUYECKYO 30HY POCCUMIMCKOMN
Depepaumn (A3PD). OgHVM 13 GaKTOPOB, yCyryongaowmx 3Ty npobnemy,
ABJTAKOTCH [—IpO(beCCMOHaﬂbele 3aboneBaHmga pa6OTHI/IKOB 300aBOOXpPaHe-
HUA, NprBoOALIMe bonee yeM B 30% crydaeB K CTOMKOW yTpaTe Tpya4oCno-
COOHOCTU U MPEeXXaeBpeMeHHOMY MNpeKpalleHnio TPYO0BOW AeaTeNbHOCTH [3].
BbinonHeHme I_IpO(beCCMOHaﬂbeIX oba3aHHoOCTEeN MeONUMNHCKMMI pa6OT—
HNKaMK CBA3aHO KaK C BpeOHbIMI 6V|OFIOFVM€CKVIMV|, XNMNYHECKINMI, CIDI/I3I/IL46—
CKNMU BO3,£I,€[7|CTBI/IQMI/I, TaK 1 BpedHbIMIA CbaKTOpaMI/I TPYyOOBOIO Mpouecca,
co3atowMM MOBbILLUEHHbIN PVCK Pa3BUTUNHA ﬂpOCI)eCCMOHaﬂbeIX 3abone-
BaHWM [4-7]. [To MHeHUIO BONbLUMHCTBA MccnegoBatenew, B Poccuim 1 3a py-
DEeXKOM Hauboee 3HaYMMbIM 3TUOOMMYECKUM CbaKTOpOM ABJTAESTCH V]HC])@K—
LIMOHHbBIN: TyOepKyne3Haa MHQEeKL NS, BUPYCbl renatuTa U MUMMyHogeduumTa
yenoBeka [8-11], a Takxke ¢ 2020 roga — HOBada KOpPOHaBMpPYyCHaa MHQEeKL A
(COVID-19) 12,13, 14].
S.A.Syurin
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MOMMMO BpeaHbIX MPOMN3BOACTBEHHbIX GAKTOPOB, HAa 3000P0OBbE MEaM-
LIMHCKWMX pabOTHMKOB BAMAIOT MOCTOSHHO BO3pacTatoLLve TpeboBaHMA K Ka-
4ecTBY M 0ObeMy OKa3blBaeMbIX HaceeHuo MeanLMHCKMX ycnyr. LLnpoko
NpPaKTVKyeMble CBepPXyPOUYHble PabOoTbl IMLLAKOT X BPEMEHW, HEOOXOaMMO-
ro Ans BOCCTaHOBAEHUA PUINYECKOTO M SMOLIMOHAIbHOIo coctoaHma [15].
Takyke bnaronpuaTHbIM GoH ANga pa3BUTKUA NpodeccnoHanbHOM NaTonornm,
0COBEeHHO y cpeaHero 1 MaaaLwero 3seHa MeagmLUMHCKMX PaboTHMKOB, MOMYT
CO30aBaTb HM3Kad MaTepManbHaa obecneyeHHOCTb, HeYO40BNEeTBOPUTENbHbIE
KUANLLHbIE YCNOBWA, BpeAHbIE MPUBbLIYKK 1 Ap. [16]. B A3P® cypoBble K-
MaTM4yecKMe YCNoBUSA OKa3blBAOT OOMNOMHUTENbHOE HErATUBHOE BAMAHME
Ha OCHOBHble PYHKLIMOHaNbHblE CMCTEMbl opraHmama [17,18]. OHM cnocob-
Hbl BbI3blBaTb PA3BUTME TAKOIO MaTONOMMYECKOro COCTOAHMA KaK «CUHOPOM
NONAPHOro HanpMKeHWa» [19], a B codeTaHnm ¢ BpeaHbIM MPOM3BOOCTBEH-
HbIMK PaKTopaMM — M3MEHATb MPOLECCH POPMUMPOBAHUA U KITUHUYECKOTO
TeyeHna npodeccroHanbHoM natonorum [20].

CBefgeHma o npodeccrnoHanbHom 3aboneBaeMocTy PabOTHVMKOB 30PaBOOX-
paHeHnsa B Poccuim 1 ee pervoHax npoTmnBopedrBbl [21-25]. C ogHOM CTOPOHb,
B IMTepaType NpeacraBneHbl MHOMOUYMCNEHHbBIE YTBEPXKOEHWA O €€ BbICOKOM
YPOBHE, MHOIMOKPAaTHO MPEBbLILWAtOLLMM MOKa3aTeN B OCHOBHbIX OTpac/iax
MPOMBbILLTIEHHOCTW, B TOM 4YMCMe C BpeOAHbIMK YCNOoBUMAMMK Tpyaa [3, 4, 9].
B page permoHoB 300aBOOXPaHeHMe 3aHMMaET MATOe MeCTO CpeM BCEX BU-
J0B 3KOHOMMUYeckon geaTtenbHocTu [10, 26], a cpegn paboTatoLLMX XKEH LLMH
npodeccrnoHanbHble 3aboneBaHMs Yallle BCEro BbIABNAOTCA Y MEAMLIMHCKIX
cectep [3, 27]. C gpyrowv CTOpPOH®bI, B TedeHre MHorux net (o COVID-19 nax-
AeMUM) MokasaTenu npodeccroHanbHoM 3aboneBaeMocT y MeanLMHCKIMX
PabOTHMKOB Dbl HIYKe 0BLLIEPOCCUNCKIMX 2 BO3MOYKHO, OHM HE OTPaxKam
VCTUHHOM KapTUHbI U GOPMUPOBaNMCh MNod BAVAHKEM KOMMIeKCca OObeKTMB-
HbIX 1 CYyObEKTUBHbIX GaKTOPOB, 3aTPYOHALLMX BbIABAEHWE U PErMCTPaLMIO
peanbHO CyLLIEeCTBYOLLIEN Y MeOMLMHCKMX PabOoTHMKOB NpodeccoHanbHOM
naTtonornmn [3, 4, 28J.

C no3mumi gokasaTeNlbHOW MeauLMHbI HE BbI3bIBAET COMHEHWMA TOT GaKT,
4yTO MpK NtOOM ypoBHE 3ab0NeBaeMoCTM adPeKTVBHOE NpeaynpexaeHuve
npodeccroHanbHOW MaToNornMm y paboTHMKOB 34PaBOOXPaHEHMA BO3MOXK-
HO TOTbKO Ha OCHOBE OOBbEKTUBHbIX M MOCTOAHHO OOHOBAAEMbIX 3HAHWM O
PUCKaxX ee pPa3BUTUS, CTRYKTYPE 1 PacnpOCTPaHEHHOCTM.

Lenb nccnegoBaHUs CoCcTosda B M3yYeHMM OMHAMUKIM PUCKOB Pa3BUTUS,
CTPYKTYPbl M pacnpoCcTpaHeHHOCTM NpodeccrnoHanbHbix 3aboneBaHnn y pa-
OOTHWKOB 34paBooOxXpaHeHna B A3PO.

MaTepuanbl 1 MeToAabl. [1poBefeH aHalM3 pPe3y/bTaToB CoLMalibHO-
FMIrMEHMYECKOro MOHUTOPUMHIa «YCnoBMa Tpyda M npodeccmoHanb-
Haa 3aboneBaeMoCTb HaceneHusa» no cybbektam A3PO® B 2007-2021 rr.
(OBY3 «DenepanbHbI LEHTD TUIMEeHbl 1 anuaeMmnonormny @enepanbHoM
CNy>XObl MO HAA30pY B chepe 3allM1Thbl MpaB NnotTpebutenemn 1 Gaarononyymsa
yenoseka, I MockBa).

1 O COCTOAHUM CaHUTAPHO-2MUAEMMONOMMYECKOro 61aronoy4ma HaceneHmsa B PoOCcucKowm

Oenepaumm B 2010 roay: focyaapcTBeHHbIM goknan. — M: @egepanbHaa cny>kba no Haazopy B chepe
3alLMThl NpaB notpebutenen 1 Gnaronony4ma yenoseka, 2011,

2 O COCTOAHUM CaHUTAPHO-2MUAEMUONOMMYECKOro 6aronoy4ma HaceneHuma B PoOCcrcKowm

Oenepaunm B 2021 roay: focyaapcTBeHHbIM goknad. — M: @GegepanbHaa cny>kba no Haasopy B chepe
3alWMTbl NpaB noTpebuTenemn 1 Gnarornony4dma yenoseka, 2022.
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Pe3ynbraThbl MccnenoBaHUM 06paboTaHbl C MpUMeEHeHeM NPOorPaMMHOro
obecneveHuma Microsoft Excel 2016 v nporpammbl Epi Info, v. 6.04d. Onpenena-
NUCb t-KpuTepmi CTblogeHTa /19 HE3aBMUCUMbIX COBOKYTHOCTEM, KPUTEPWI CO-
rnacua y2, oTHocuTeNnbHbIV pUcK (OP) 1 95% goBepuTenbHbI MHTepBan ().
UmcnoBble gaHHble MpeacTaBneHbl Kak abCoMoTHbIE U MPOLEHTHbIE 3HaYe-
HKA, cpegHee apudMeTnyecKoe M cTaHgapTHaa owmnbka (M+m). Kputuue-
CKWMWN YPOBEHb 3HAYMMOCTU HYTEBOW TMMOTE3bl MPUHKMMaNca pasHbiM 0,05.

Pe3ynbTraTbl uccnepgoBaHuda. B 2007-2021 rogax cpeaHaa rogoBasd YncieH-
HOCTb PabOTHMKOB 340aBOOXPAHEH WA Ha OObeKTax Tpex TUMOB CaHMTAPHO-
anunagemMmonormnyeckoro 6narononydma B A3P® coctasnana 38170 yeno-
BeK (6,6% paboTatoLlero HaceneHusa), cpean KOTOPbIX XXeHLUMH Obl10 32673
(85,6%) yenosek. Y 31032 (81,3%) pabOTHMKOB OTMeYasica KOHTaKT C BpeaHbl-
MW MPOMN3BOACTBEHHbIMIK hakTopaMu. VX codeTaHHOMY BO3OEMCTBUIO MOA-
Bepranca 7541 (24,2 %) paboTHUK, BO3OENCTBUMIO OMOoNormyeckx GakTopos
— 6827 (22,0%), HEMOHU3NPYIOLLMX DMEKTPOMArHUTHbBIX MOoNen 1 U3Ny4YeHnin
— 6485 (20,9 %), xMMUUecKnx GakTopoB — 4034 (13,0 %) YenoBek. Hebnaronpu-
ATHblE MapPaMeETPbI TKECTU U HAMPAXKEHHOCTM TpyAa MMeTnM COOTBETCTBEHHO
1769 (5,7 %) 1 1551 (5,0%) paboTHMKOB. B HE3HaUMUTENbHOM YMcne CyYaeB OT-
MeyYaniacb 3KCMO3MLMA K OPYTMM BREOHBIM MPOMN3BOOCTBEHHbBIM DaKTOpPaM:
K LWyMy Y 837 (2,7 %) pabOTHUKOB, MOHU3MPYIOLLIEMY U3NYyYeHUo —Y 745 (2,4 %),
NoKanbHow BMGpaLmm —y 558 (1,8 %), obLien BnbpaLmm 1 a3po301aM npemmy-
LeCTBEHHO GUOPOreHHOro 0encTBma —no 248 (0,8%), MHdpa3ByKy —Y 28 (0,09%)
yenoBek. Ha paboymx MmecTtax 186 (0,6 %) 1 62 (0,2%) paboTHMKOB BbIABMAAMCH
HebNnaronpPUaTHbIE MapaMeTPbl OCBELLEHHOCTU U MUKPOKAMMaTA.

B 2007-2021 rogax y 90 paboTHMKOB 340aBooxpaHeHna Obliv BNepsble gu-
arHoCTMpPOBaHbl 96 NpodeccroHanbHbiX 3a0o0neBaHMM, YTO COOTBETCTBOBASO
0,93% nx obulero ymcna B A3PD. [NpodeccrnoHanbHble 3aboneBaHna Obinm
BblagBAEHbl B MATK cybbekTax A3POD: MypMaHckaa obnactb (N=34), AMano-
HeHeluKMM aBTOHOMHbDBIM OKPYr (N=24), apKTMyecKme 30Hbl ApXaHrenb-
ckom obnactu (N=20), KpacHoapckoro kpaga (N=9), Pecnybnmkn Komun (N=8)
n Pecnybnukin Axkytmna (oguH cnydan). Hm ogHoro cnydaa npodeccroHanb-
HOW maTonormm 3a 15 et He oTMeYanocb B HeHeKOM 1 YyKOTCKOM aBTOHOM-
HbIX OKPYrax, apKTudeckomn 3oHe Pecnybnmkim Kapenua. Y 87 paboTHMKOB OT-
Medanacb oHa Ho3oMormyeckaa dopmMa NpodeccrnoHaIibHOW NaToNOrnm.
Mo ooHOMY PabOTHUKY MMENM OBa, TPU M YeTblpe pa3nmyHbix 3aboneBaHma.
CpegHun Bo3pacT 3aboneBLnx N, coctaBui 519411 neT, ctaxx — 19,0+1,6 neT
W cpenu HMxX npeobnaganm xeHulHbl: 71 (78,9 %) uenosek.

[na n3yyeHma ocobeHHoCcTem pa3BUTUA, CTRYKTYPbI M pachpoCTpaHeHHOo-
CTV NpodeccroHanbHbix 3aboneBaHMIM Y Pa3INUYHbIX KaTeropui paboTHMKOB
30paBoOXpPaHeHMsa ObINM BblaeneHbl CleLmanmcTbl C BbICLLUMM MEAMLIMHCKM
obpazoBaHMEM, PabOTHUKM cpegHero v MnagLlero MeanLMHCKOro 3BeHa,
a Takyke BCcromMoraTeslbHbIX Cy»k0. Y 31 (34,4 %) cneumanmcTa ¢ BbiCLIMM 00O-
pa3oBaHveM (30 Bpaden 1 oauvH cyamMeaakcnepT) Obl1o AMarHOCTUPOBaHO
34 3aboneBaHng, OHWM COCTaBUIM NepByto rpynny. Y 33 (36,7 %) paboTHMKOB
cpegHero 3BeHa (22 MeanuUMHCKMX cecTep, 9 denbaluepos, NabopaHT 1 3y6-
HOW TeXHWK) Obl10 36 3aboneBaHnii (BTopada rpynna). Y 21 (21,9%) paboTHM-
Ka Mnaguwlero 3BeHa (19 caHUTapPOK, CecTpa-xo3amka M ae3nmHGeKTop) 6bIno
BblaBNeHOo 21 3aboneBaHme. Takyke B Ymcnie nuL, Cc ycTaHoBneHHow npodec-
CMOHaNbHOWM naTtoniormemn okasanmcb 5 (56 %) paboTHMKOB BCOMOraTeb-
HbIX CNY»KO (2 BydeTurka 1 3 BoamTend aBTOMOOMAA CKOPOW MeaULIMHCKOM
nomolLLK). HenmocpencTBeHHO B nedebHOM MpoLecce OHM He ydacTBOBaN,
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HO MMeM KOHTaKT ¢ 6oNbHbIMK (MpeXkae Bcero, MHGEeKUMOHHOro mpodung).
YumTbiBagd Manoe 4mcno 3aboneBLunx paboTHMKOB BCOMOraTebHbIX Cy»0
M TO, UYTO X TPYAOBAA ASATENbHOCTb MMEET OofblLUe CXOXKMX YepT ¢ paboTom
MAanLWero MegmLMHCKOro nepcoHana (4em Bpaden M MeanuUmnHCKUX cecTep),
npv aHanMse MaTepuanoB MCcCcneaoBaHu 3TW ABe KaTeropuim paboTHMKOB
OblNM 0bbeguHeHbl B TpeTbto rpynny (Tadn.l).

AHanm3 obLIMX MoKasaTes1em No3BoAM YCTaHOBWTb, YTO CPedH MM BO3PAacCT,
MNpW KOTOPOM AMarHOCTMPOBaNMCh NpodeccoHanbHble 3aboneBaHnd, y Bpa-
yen Obln Bbile, YeM y MeguuUnHCKKx cectep (p=0,005), a npogo/KMTeNbHOCTb
CTaka y Miaallero MeanuUmMHCKOro nepcoHana obina MeHblle, YeM y Bpaden
(p<0,001) 1 cpeagHUX MeagMLMHCKIMX PaboTHMKOB (p<0,001). My>K4iHbI COCTaB-
Nann 6oNbLUMHCTBO TOMbKO cpeaun Bpaden. B aByx Apyrmx rpynnax paboTHu-
KOB OOMWHMPOBANM YEeHLIMHbI.

B cTpyKType BpeaHbIX MPOon3BOACTBEHHbIX GaKTOPOB, Bbi3biBABLUMX Pa3BM-
TMe NpodeccroHanbHOW NAaTONOMMK Y PabOTHMKOB 340aBOOXPAHEHMA, Mpe-
obnaganuv buonorndyeckme (MHPeKLMoHHbIe) dakTopbl: 66 (68,8%) cnydaes.
3HaUYUTENBHO MEeHbLLY 3TUONOrMYEeCcKYo 3HAYMMOCTb MMeN XMMMUeckme
dakTopbl (16 cnydaes 1N 16,7%), cpean KOTopbIX OTMEeYanmch BeLlecTBa C a-
nepruyeckmm (N=12) 1 Tokcnyecknm (N=4) nemcremem. Elle pexke K opmMm-
POBAHUIO HapyLLUeHWW 300Pp0OBba MPWBOAMMIA MOBbILIEHHAR TAXKECTb TPYAa
(12 cnyyaeB 1nun 12,5%) 1 nokanbHaga Brbpauma (2 cnydaa unu 2,1%). B 2020-
2021 ropgax (B nepmon COVID-19 naHgemMuim) Bce npodeccroHanbHble 3a00-
neBaHMs OblNM 0ByCcoBAEHbl MHPEKLMOHHBIM GakTopoM: 31 cydailt HOBOM
KOPOHaBUMPYCHOW MHbEeKLMW 1 3 ciydasa TybepKy/ie3a opraHoB OblXxaHW4.

OcobeHHOCTM CTPYKTYPbl BpeAHbIXx GaKTOPOB B TPEX BblOeNeHHbIX rpyn-
Max 3ak/to4ancb B TOM, YTO Y MAAALLMX MEAMLIMHCKMX M BCMOMOTraTebHbIX
PaboTHMKOB MpodeccrnoHanbHaa NaTonorig Oboina Yalle cBa3aHa C A4enCTBU-
eM MHPEKLMOHHbBIX GaKTOPOB, YeM Yy cpeaHero MegmLUMHCKOro nepcoHana
(p=0,004). B Toyxe BpemMa B 3ToM rpynne npodeccrnoHanbHaga naTtonorma Jyatle
Bbl3blBaNacb XMMUYECKMMUM GaKTopaMmM Mo CPaBHEH MO C MAAALLVMM Megmn-
LIMHCKMMM paboTHrKaMu (p=0,030) 1 Bpadamu (p=0,037).

Cpeam TeXHONormM4ecKnx obCcToaTeNbCTB, OeNaBLIMX BO3MOXHOM 3KCMO3M-
LIVO PabOTHMKOB 300aBOOXPaHEeHMA K BpedHbIM MPOW3BOACTBEHHbIM GaKTo-
paM, Hambonbllee 3Ha4YeHMe MMenn NPoPeccroHanbHbIM KOHTaKT C MHMEK-
LIMOHHbIM areHToM (N=51) 1 HeCoBepLUEHCTBO TEXHOMOMMYECKOro npoL,ecca
(N=18). CyLLeCcTBEHHO pexxe BblaBNAMCb HECOBEPLUEHCTBO CPeaCcTB MHOM-
BMOYaNbHOM 3aLnThl (N=10), HeCcOBepLIEHCTBO paboumx MecT (N=6) 1 Npo-
yme obctodaTenbcTBa (N=11). 3HAYUMBbIX PA3ANYNMK B CTPYKTYPE OOCTOATENBbCTB
Pa3BUTVA MPOPECCHOHaNbHOW NAaTONOrMK Mexay TpemMsa rpynnamm paboT-
HMKOB HEe OTMEeYasiocCh.

Tabaunyal
[MpodeccroHanbHada NaTtoioria y Tpex Kateropuii paboTHMKOB 340aBOOXPaHeHW

[TokazaTenb CneunanumcTbl CpenHunm Mnpagwmm MeguLMHCKNN
C BbICLLUMM MeOULIVHCKMN 1 BCMIOMOraTENbHbIM
obpazoBaHmeM nepcoHarn nepcoHan

Obure cBegeHMa o paboTHMKax

BospacT, net 56,519 48,4%2,0! 51,0+2,3
Craxk, net 22,5427 21,2+19 12,1£2,5%3
My>KUMHbI, Yer. 16 (51,6%) 1(3,0%) 2 (7,7%)?
YKeHLWwMHbI, ven. 15 (48,4%) 32 (97,0%)! 24 (92,3%)?
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[TokazaTenb CneunanucTbl CpenHunm Mnagwnm MmeguLMHCKUMN
C BbICLLUMM MeOULUUMHCKNIA 1 BCroMoraTebHblA
obpazoBaHmeEM rnepcoHarn rnepcoHan

DaKTopbl, Bbi3BaBLIME pa3BUTVe GonesHen, abe. (% B CTpyKType dakTopos)

Buonormnyeckme 24 (70,6%) 19 (52,8%) 23 (88,5%)*
XMpmyeckme 3(8,8%) 1 (30,6%)? 2 (77%)°
TaxecTb Tpyaa 6 (16,7%) 5 (13,9%) 1(3,8%)
Ddusnyeckre 1(2,9%) 1(2,8%) 0

OO6CTOATEeNbCTBA, Bbi3BaBLUME pa3BuTMe GonesHel, abc.(% B CTPYKTYpe 06CTOATENbCTB)

MNMpodeccrnoHanbHbIM 18 (52,9%) 17 (47,2%) 16 (61,5%)
KOHTaKT C MHDEKLMOHHbBIM

areHToMm

HecoBepLieHcTBO 6 (16,7%) 9 (30,6%) 3 (M,5%)
TeXHOMOMMYECKoro

npouecca

HecoBeplieHcTBO cpencTts | 3 (8,8%) 4 (11,1%) 3 (M,5%)
MHAOMBMOYaNbHOM 3a UMb

HecoBepLueHCcTBO 2 (5,9%) 3(8,3%) 1(5,3%)
pabounx mecT

Mpoune 5 (14,7%) 5 (13,9%) 1(53%)

Knacc 6onesHen n Hosonormnyeckme dopmel, abc. (% B CTpyKType 6onesHeln)

NHGEKLMOHHbIE, 24 (70,6%) 19 (52,8%) 23 (88,5%)
B TOM Yucne:

Ty6epkynes 6 (17,6%) 10 (27,8%) 15 (58,7%)%°
KOPOHaBMPYCHas 15(44,1%) 8 (22,2%)? 8 (30,8%)
MHbEKLMNS

BMPYCHbINM renatuT 3 (8,8%) 1(2,9%) 0
KocTHO-MblILLIEYHOM 3(8,8%) 4 (11,1%) 1(3,8%)
CUCTEMBI, B TOM YMCAE:

paouKyonaTna 1(2,9%) 1(2,8%) 1(3,8%)
Muodrbpos npegnnedmin |0 2 (5,6%) 0
TeHOoBarMHUT 0 2 (5,6%) 0
aedopMIUpPYIOLLIM 1(2,9%) 1(2,9%) 0
OCTe0apPTPO3

anMKoHOWNE3 1(2,9%) O 0
OpraHoB AbIXQHMWS, 1(29%) 5(14,3%) 1(3,8%)

B TOM YKcne:

6poHxManbHaa acTMa O 4 (11,4%) 1(3,8%)
XPOHUYECKUIA BPOHXNT 1 (4,5%) 0 1(3,8%)
XPOHUMYECKNW PUHNT 0 1(2,9%) 0
annepruyecKkmni

HepBHou cuctemsbl, B TOM | 3 (13,6%) 2(5,7%) O

ymcne:

S.A.Syurin
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[NokasaTtenb Cneuymanmcrsl CpenHunm Mnagmm MeouUmMHCKNIN
C BbICLLIMM MeOuLMHCKNM 1 BCOMOTraTeNbHbIM
ob6paszoBaHWeM | mepcoHarn nepcoHan

MOHO-MOAMHEeNponaT1a 3(8,8%) 1(2,9%) 0

CMHAOPOM 3anacTHoro ka- | O 1(2,9%) 0

Hana

Kok 1 moaKoxxHow Knet- | 2 (4,5%) 5(14,3%) O

yaTKM, B TOM Yucne:

2K3ema 1(2,9%) 3 (8,6%) 0

aepMaTuT anneprmdeckmin | 1(2,9%) 2 (5,7%) 0

TpaBMbl, OTPABIEHMS 1 1(2.9%) 1(29%) O

Apyrve nocencTBmsa BO3-

OeVCTBNG BHELLHMX MNpu-

YMH, B TOM Ymcne:

BMOpauMoHHaa 6bonesHb || 1(2,9%) 0

XPOHMYeckaa MHTOKCKKa- | 1(2,9%) O o)

s

nasa v ero npyaatTo4Ho- | O 1(29%) O

ro annapaTa:

KOHDBIOHKTUBUT

annepruyeckmni

MNprMedaHye. 1 — CTaTUCTUYECKM 3HaYMMble pa3nmnumg (p<0,05)Mexxay creumanmctaMmu
C BbICLUVIM 06pa3oBaHMeM ¥V CPeaHUM MEOAMLMHCKMM MepcoHanom; 2 - Mexay crneumanmcra-
MW C BbICLLIMM 00Opa3oBaHMeM 1 MAaaWMM MeOVLUMHCKMM MepCoHanoMm; 3 — Mexxay CpeaHum

N MaagunmmMm MmegnMuUMHCKMM MepCoHatToM.

MpodecchoHanbHble HapyLLleHMa 300P0BbA PabOTHMKOB 30pPaBoOOXpaHe-
HVAa A3P® oTHOCUNIKMCE K ceMu knaccam bonesren MKB-10 (puc. 1). Hamnbo-
nee pacrnpocTpaHeHHbIMM K3 HUX ObIN MHbEKLMOHHbIE BoNe3HW: TyOepKy-
ne3 opraHoB AbixaHKsa (N=31), XDOHUYECKMIM BUPYCHbIW renatuT (N=4) 1 HOBad
KOpOHaBMpycHaa MHpekuna (N=31), KOTopasa BrNepBble BOLIIa B YMC/10 MNpOo-
dbeccroHanbHbix 6onesxen B 2020 .

2,1%1,3%

5,2%

# ITudexmmonnsre 6omezHn

5,2%

B BoJIe3HII KOCTHO-MBIIIEYHOIT

0
CIICTEMBI 914 %

Bomesun OpPraHOB IBIXaHIIA

Bonesznn koxn
9,4%

¥ Bose3HH HEPBHOI CIICTEMET

B TpaBMEI, OTpaBIeHHs I IpYTIe
MOCIIENCTRBI BHENIHIIX BO3IEIICTBIII

W Bomesun rioasza

Puc.]. CTpyKTypQ rnpogeccroHaIbHOM NAaTo10rim paboTHUKOB 34PABOOXPAHEHMS A3POD
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PVCK BO3HMKHOBEHUSA MHDEKLIMOHHbIX 3aboneBaHnn y Maaglero Mmegm-
LIHCKOrO M BCMOMOraTe/lbHOro NepcoHana obif Bbllle, YeM y cpeaHero Meau-
LMHCKOTo nepcoHana (OP=1,68; [111,19-2,35; y2=8,66; p=0,003). [1aHHbIN daKT
OblN 0OycnoBAeH MOBbILEHHBIM PUCKOM Pa3BUTUA B TpeTbeM rpynne Tybep-
Kynesa, Kak B CpaBHeHWM C Bpadamun (OP=327; [111,47-7,26; x2=10,21, p=0,001),
TaK M CO cpegHUM MeduLUMHCKUM nepcoHanom (OP=2,08; AW 112-3,87;
¥2=5,52; p=0,019). Y Bpauewn oTMeuanca 60AblLUMNMN PUCK BO3HUKHOBEHMSA KO-
POHABUPYCHOM MHPEKLMN, YeM Yy MeanUMHCKMX cectep (OP=227; 1 106-
4.88: y2=4,87 p=0,027). CnenyeT TakyKe OTMETUTb OOMbLLIYIO YACTOTY Pa3BUTUSA Y
cpeaHero MeauLKMHCKOro nepcoHana 6bonesHen annepriyeckoro reHesa pas-
HbIX KNacCcoB (OpraHoB OblIXxaHWA, KOXXW 1 ra3a), Yem B nepsomn (OP=519: 1
1,24-21,8;, v2=6,94; p=0,008) n TpeTben (x2=7,94; 011 1,09-57,8; y2=6,79; p=0,009)
rpynnax paboTHMKOB.

B 2007-2019 rr. exxeroHoe 4mcio BrnepBble AMarHOCTUPOBaAHHbIX MPO-
dbeccroHanbHbix 3aboneBaHnn y paboTHMKOB 340aBOOXpPaHeHMd Koneba-
nocb o1 O go 15 cnyyaeB U MMENOo TEHOEHLUMIO K CHIMKEH M. OOHaKO B Mepun-
o COVID-19 naHgoeMmm, MOHMKAOLWMIMCA TPpeEHO CMEHWICA Ha MOBbILLIEeHWE
113-3a PEe3KOro yeenmdeHumsa dmcna sabonesarnm B 2020-2021 rr.

[o 2021 roga Hambonee pacnpocTpaHeHHbIM NpodeccroHanbHbIM 3a60-
neBaHMeM y MeanuUMHCKMX paboTHMKOB OblN TyOepKyne3 opraHoB OblXxaHug,
YMCNO Cry4YaeB KOTOPOro CHKanock. CaMblt 61aronpUaTHbIM Mo TyOepKy-
nesy nepuopn otMedancs B 2013-2017 rr,, korga 3a 5 neT 6bi/10 3aperncTpmpo-
BaHO TOMbKO ABa HOBbIX cnydad 3aboneBaHmna. OgHako B TedeHue 3 nocne-
OVIOLLMX NTET X YMCIO BHOBb YBENMNYMIOCH 00 2-3 B rof. TeM He MeHee, pU1CK
BO3HWKHOBEHMA TyOepKyne3ay paboTHUKOB 30paBooxpaHeHna A3PD B Ha-
yane (2007-2011 rr.) nsy4aemMoro nepunona BpemMeHm Obin Bbllle, YeM Mpu ero
OKOHYaHMK (2017-2021 rr.): OP=3,00; W 1,28-7,05; ¥2=7,00; p=0,008 (puc. 2).
TakxKe cnenyer OTMETUTb, YTO MOCAEAHWI ClyYan BUPYCHOIO renatmra y Me-
OVNLUMHCKMX pabOTHMKOB AnarHocTupoBanca B 2013 1.

R* = 10,3473
A% = 10,0275
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Puc. 2. ExxerogHoe 4m1csio BriepBbie BbiIBISIEMbIX C/Ty4aeB Tyb6epKy1e3a
MpopeccrnoHAIbHOM 3TUOIOMMM M BCEX MPOGECCHMOHAIbHbIX 3060/1eBAHNM
Y PA6OTHUKOB 34PABOOXPAHEH M ASP®D
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[MpoBeaeHO cpaBHeEHME ypoBHeW NpodeccoHanbHoM 3aboneBaeMocT
PabOTHMKOB 3[4PaBOOXPaHEeHMA M BCEX BMOOB SKOHOMMYECKOW OeaTenbHOo-
ctn B ASPD 1 B Poccumin B LienoM. B cBA3M ¢ oTcyTCTBMEM ODULIMANbHbBIX AaH-
HbIX O MpodeccnoHanbHoW 3abonesaemMocT B A3PD, Ang ee pacyeTta mc-
MoNb30BaHbl cBegeHMa PocnoTpebHan3opa 06 obulemM Yymcne paboTHUKOB,
TPYOOYCTPOEHHbIX Ha BCex 0ObekTax CaHWTapHO-3NMaeMmyeckoro 6naromno-
ny4dmsa (pumc. 3).

2012 2013 2014 2015 2016 2017 2018 2020

B PaboTHMKW 30paE00XpaHEHMA B ASPD B PafoTHWEM 30paB0O0XPaHEHHA B POCCHMMK M Brce paboTHWEK B POCCMM

S.A. Syurin

Puc. 3. [Moka3aTesiv npogeccMoHa1IbHOM 3060/1€BAeMOCTY PABOTHMKOB

34PABOOXPAHEHNSA 1 BCEX BMOOB 2KOHOMMYeCcKowM AeaTesibHOCTM B A3P® 1 B Poccum

[MpencTaBneHHble OaHHble MOKa3bliBAKOT, YTO MUMKOBbIE YPOBHW 3abosie-
BAaeMOCTM Yy pabOTHMKOB 34paBooxpaHeHna A3PO oTtMedanmch B 2007 T.
(13-3a2 BonblLOro Ymcna ciydaeB Tybepkynesa) n B 2020-2021 rr. (13-3a cny-
4YaeB HOBOW KOPOHaBMPYCHOW MHGeKLMKM). B 2007-2019 rr. obLlepoccriickme
eXkerogHble nokasaTenu npodeccrnoHanbHom 3aboneBaeMocT PaboTHMKOB
34paBooxpaHeHmna Konebanumck ot 0,88 oo 0,27 cnydaes Ha 10000 paboTHM-
KOB 1 OEMOHCTPUPOBaNM TpeHO K CHKeHMto. OgHako B 2020-2021 1T. B CBA-
31 ¢ naHgemMuer COVID-19, oTMeYyeH pe3knii pocCT npodeccroHanbHoW 3ab0-
nesaemMocTn 0o 1,90-3,00 cnyuaes/10000 paboTHKKOB. Takasd AuHaMKKa 6bina
cxoaHoW Kak ana A3PO, Tak 1 Poccnm B LenoM. B TedeHme 15 neT oTtpacie-
Bble ypoBHM 3aboneBaemMocT B A3P® mpeBblllan aHanormyHble obLepoc-
CUWCKME exxerofgHble nokasaTenu ABeHadLaTb pa3 M TOMTbKO TPpW pala He O0-
CTUraNM NX 3HaYEHUN.

B 2007-2021 rr. B A3P® npodeccroHanbHble 3aboneBaHma Obln yCTaHOB-
neHbly paboTHUU-KeHLWMH 102 cneuranbHoCTel, cpeam KOTOPbIX MeanLMH-
CKWe CeCcTpbl 3aHANM ceabMoe (N=23), caHUTapKkM — oanHHaguatoe (N=19), Bpa-
Yy YeTblpHaguaToe (N=15) mecTa. Hanbonbluee Yymcio npodeccroHanbHbIX
3aboneBaHUM cpenmn paboTatoLMX KeHLWWH pa3BMBanoCh y MallMHMCTOB
KpaHa (N=98), onepaTopoB YCTAaHOBOK W NMHMK 06paboTKK NmioMaTepma-
nos (N=58) 1 ManapoB (N=55). Y My»c4nH npodeccroHanbHble 3aboneBaHna
ObINW OMArHOCTUMPOBaHbI Y PabOTHMKOB 147 cneumnanbHOCTEN, B YMC/1e KOTO-
PbIX Bpa4u 3aHanm 41-oe mecto (N=16). 113 Bcex BUOOB SKOHOMMYECKOW ae-
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ATe/IbHOCTM MepBble MecTa Mo YMcny 3aboneBaHn 3aHMMan PaboTHUMKK
ropHO40ObIBAOLLMX MPeanpUaTUi: MPoxoadmnki (N=1523), nogsemMHble rop-
Hopaboyme (N=1383) 1 BypUNbLLUMKIKL (N=735).

O6cyxpeHue

[NMpoBeneHHOe nccregoBaHe NMo3BOMIMIO KaK NMOATBEPOANTb, TaK 1 OMpo-
BEPrHyTb PAO M3BECTHbLIX GaKTOB, @ TaKXKe MOoNy4nTb HOBble CBeAEeHMSA O MPo-
deccroHanbHbIX PUCKAX M COCTOAHMM 300POBbA PabOTHMKOB 3PaBoOOXpa-
HeHWa. Tak, B A3P®, kak 1 B page apyrmx permoHoB CTpaHbl 1 3apyOerkHblX
CTPaH, MHOEKLMOHHbIM PaKTop CO34aeT OCHOBHOW PUCK Pa3BUTUA Npodec-
CMOHaIbHOM MaToNorn y paboTHMKOB OPraHoB 34paBooxpaHeHna [6-8, 12].
Ba>KHO OTMETUTb, UTO B pervoHe B TeveHune 8 NeT He PermcTpmnpoBaniich Cny-
Yam XPOHMYECKOro NpodecCcrMoHanbHOro renaTmTa M OOCTUIHYTO CHUXKEHME
pPUCKa 3aparkeHunda TybepKyne3oM. M3 pasnmyHbix KaTeropmi MeamuUmHCKIMX
paboTHMKOB TyOepkKynesHaa MHbeKkUMa NpeacTaBndeT NoBbILIEHHYO Yrpo-
3y 340POBbIO MIadLeMy MeOULMHCKOMY MepcoHany, Mo CPpaBHEHMIO C BPa-
YyaMu 1 cpeaHUMM MegnLUMHCKMMIK paboTHMKaMK. [1pK 3ToM Ha doHe cylLle-
CTBEHHOIO CHUYXEHUSA 3TUOMOrMYeckow ponu TybepkynesHow MHPeKLUMM 1
BMPYCOB renaTtuTa, MaBHbIM OakTepronorndeckmm gaktopom B 2020-2021 rr.
CTana HoBagd KOpOHaBMpyCcHaa MHpekuma. Ee Bo3gencreme B 6o/bluen cTe-
MeHn OTMeYaeTca y Bpaden, 4eM y cpedHero MeomMuUmMHCKOro nepcoHana. Be-
POATHO, B CBA3M C 3KCTPeMasibHOW CUTyauMelr BO BpeMd NaHaeMnKM, pesKo
CHM3MMNOCH, a B 2021 I. COBCEM MPEeKPaATUIOCh BhIgBNEHME ClyYaeB npodec-
CMOHaNbHOWM NAaTONOrMM HEMHDEKLMOHHOWM TUOMOr N,

BTopbIM MO Ba)XHOCTW BPEOHbIM MPOM3BOACTBEHHbBIM HAKTOPOM, Bbl3bl-
BalOLWLMM NpodeccroHanbHYtO NaToNOrnio, OCTatoTCa XMMMYeCcKMe Bellle-
CTBa-ansepreHbl. VIx BAnaHye B OonblUen cTeneHy NpoasaaeTca y cpeaHero
MeaAMLMHCKOIo nepcoHana, No CPaBHEHMIO C BpaYaMu U MNaawmMm Meom-
LMHCKUMM paboTHUKaMM [24].

[NMpoBeaeHHOe nccnegoBaHe He MoATBePaAMI0 AaHHbBIX O BbICOKOM YPOB-
He npodeccrnoHanbHoW 3ab6oneBaeMoCcT PaboTHMKOB 340aBOOXPaHEeHN],
COMOCTaAaBMMOTO UMK OdaXKe MpeBblLIatoLL,Eero nokasaten B OCHOBHbIX OTpac-
Nax NPOMbILIEeHHOCTU. B A3P® 3TOT ypoBeHb B pa3Hble roabl b B 2,5-30
a3 HYHKe, YeM Mo PernoHy B Lenom [20]. MOXXHO OTMEeTUTb, YTO MO YMCY MPOo-
deccrnoHanbHbIx 3ab60neBaHMM cpean PadoTatoLLUMX XWEHLLUMH, MeaunLUMHCKMe
CeCTpbl 3aHMMaNM ceibMOe MECTO, a He MepBOE, KaK YTBEPXKOa/10Cb B HEKO-
TOPbIX paHee BbIMOTHEHHbIX MCCenoBaHMax [3, 27].

Hunskme odbummanbHble MokasaTenu npodeccrnoHanbHom 3aboneBaemMo-
CTW PaboOTHMKOB 34PaBOOXPaHEeHMA TPaAMLIMOHHO COMPOBOXOaTCA MHO-
ro4YncneHHbIMy 0ObACHEHUAMIM 3TOrO PeHoMeHa. ECcTb MHeHMe, YTo Ha hoHe
obLen rmnoanarHoCTUKK npodeccrnoHanbHbiX 3aboneBaHnm B Poccuu,
0COBEHHO HM3Kasa BbIABNAEMOCTb HapyLLEeH MM 300P0BbA HabntogaeTca y Me-
AVLMHCKMX pabOTHUMKOB [4, 9, 10]. [NMpexkae Bcero, 3To CBA3aHO C TeM, YTO A4
OoTeYyeCTBEHHOW MedULIMHbI XapaKTepeH NpropunTeT 3a00Thl O NaLMEHTE, B TO
BpEMS KaK 3000p0Bbe Bpaya yXoOMT Ha BTOPOW MiaH. Kpome Toro, mnpeanona-
raeTcd, YTo MeaMUMHCKMM PabOTHMK CaM O0/IXKEH OblTb B COCTOAHMIM OKa3aTb
cebe HeobxoOMMYHO MOMOLLb [4, 15, 28]. [loka3aTenbHaa 6a3a 3Toro obbacHe-
HVA B HacTodLLEee BpeMsa He aBndeTca yoeaomTenbHon. Takyke BO3MOXKHO, UTO
OLIeHKy YPOBHA NpodeccroHanbHoM 3aboneBaeMocT PaboTHVKOB 340aBO-
OXpPaHEeHWa 3aTPYAHAET X obbedMHEeHWe B OOQHY CTaTUCTUYECKYO Fpynmny C
pPaboTHMKaMM chepbl CoLManbHbIX YCAYr, HECMOTPSA Ha TO, YTO YCNOBUA TPY-
0a 3TVX ABYX rpynmn paboTHMKOB MMetoT OofblUe pa3nYKMm, YemM CxXoaCTBa.
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Bbl3bIBatoT BOMPOChHI 3HaYMTENbHbIE PA3/INYMA B YPOBHAX NMpodeccnoHab-
HOWM 3ab0neBaeMoCT PAabOTHMKOB 340aBOOXPaHeHMa B perrvoHax Poccum.
Tak, B 2017-2018 rr. cny4au npodeccrnoHaibHOM MaTtonormm He BolaBAanmchb y
PabOTHUMKOB 30,PaBOOXPaHeHWa VIBaHOBCKOM, BnagMmpckow, KOCTpOMCKOM,
HOBropoOCcKoM 1 HEKOTOPLIX APYrx cyobekToB depepalunn®t B TaTapcTaHe
B nmocnenHme rogbl npodeccrnoHanbHaa 3aboneBaeMocTb cocTasnana 0,2-0,23,
B bawkopTocTtaHe — 0,92, B8 CamMapcKkow obnactu - 2,5-29, B MypMaHCcKom 06-
nact -0 - 1,30/ 10000 paboTHMKOB. BO BCEX YETbIpEX PEermoHax oTMeYanoch
YCTOMYMBOE CHMYKEHME NoKasaTenen [21-24]. B 310 e Bpema B MpKyTckom 06-
nactu B 2010-2020 rogax npodeccrnoHaibHaa 3aboneBaeMoCTb Haxogmnach
Ha 3Ha4YMTeNnbHO Bonee BbiICOKOM ypoBHe: 31 B 2010 roay » 6,5 B 2020 roay
Ha 10000 paboTHMKOB (Pa3HKLa C BbllUeyKa3aHHbIMW peroHamMm 0o 28 pa3s)
C TeHAEHUMEN K UX pocTy [25]. Kak moka3ano BbIMOMHEHHOE McCeaoBaHme,
B A3P® B 2007-2021 rr. npodeccrnoHanbHaa 3abo1eBaeMoCTb BapbMpoBania
oT 0 o 5,50 /10000 pabOTHUKOB C TEHOEHLUMEN K MOBbILLEHMUIO.

YUuTbiBag, YTO YCNOBUA TPYAA MeOMLIMHCKMX PabOTHMKOB B Poccrin He MO-
YT CYLLECTBEHHO OTIMYATBLCH, PealbHOCTb OTCYTCTBUA CyYaeB npodeccu-
OHaNbHOW MAaTONOrMK UM HU3KME NMoKasaTeny 3aboneBaeMocTi, C OOHOW
CTOPOHDbI, KaK 11, HAOOOPOT, BbICOKME YPOBHM MpodeccroHanbHow 3abonesae-
MOCTU B APYIrMX permoHax Bbl3blBatOT COMHEHUNS. TakMe Ke COMHEH A BO3HM-
KatoT MPW 3HAYUTENbHbIX EXXErOAHbIX PA3NYMAX B YPOBHAX MpodeccroHalb-
HOW MAaTONOrMKM B OQHOM 1 TOM e permoHe (MCcKNroYeHme MoryT COCTaBNATb
nokasatenmn 2020-2021 rr. B CBA3M C MOABNeHneM HOBOro GpaKTopa — KOpoHa-
BMPYCHOM MHbEeKLMMN).

B BO3HMKHOBEHWW CYLLECTBEHHbIX Pa3/InMydii B YPOBHAX MpodeCcCnoHab-
HOW MaToNormm y paboTHUKOB 340aBOOXPaHEHNA B POCCUNCKMX PermoHax
BeNVKa BEPOATHOCTb BAUAHMA AOMONHUTENbHbIX GAaKTOPOB. B X YMCnO BXO-
OAT NYHas He3aMHTepPeCcoBaHHOCTb (3aMHTEpPEeCcOoBaHHOCTb) PaboTHKKa, He-
3aNHTEPECOBaHHOCTb aAMUHNCTPALMK YUYpexaeHa B YCTaHOBEHWUM MPO-
deccroHanbHoro 3aboeBaHma, 4OCTYMHOCTb MPOPMaTONOrMYecKom MOMOLLM
B OTOASIEHHbIX perroHax, CTeneHb Neperpyski Ha 4OMNONHUTENbHbIX pabo-
Tax v gp.

OrpaHun4YeHUsa nccnenoBaHUSA 3aK/1KOYATCA B BO3SMOXKHbBIX HETOYHOCTAX
npu onpeaeneHn OTHOCUTENbHbBIX MOoKa3aTenen NpodeccroHanbHOM 3a-
boneBaemMocTn. OHKM CBA3aHbl C MOCTEMEHHbIM paclunpeHmemMm A3PD, BK/IHO-
YeHneM B Hee OTOeNbHbIX TEPPUTOPUM, a He cybbekToB DepepaLli MoaHO-
CTbtO, UTO 3aTPYAHAET NoNy4YeHme cBedeHn 0 Yncne xmtenem n paboTHVKOB
OTAENbHbIX CrelmanbHOCTEMN.

3aksnovyeHune

Y paboTHMKOB 30paBooxpaHeHna A3PD buronormyeckii gakTop co3ga-
€T OCHOBHOW PUCK pa3BUTUA NpodeCcCnMoHanbHOM NaTonornm, B KOTOPOM
Ha POHE CHIKEeHMA 3TMONOrMYeCcKoM 3HaYMMOCTK TybepKyne3a 1 BUPYCHO-
ro renatmTta Ha nepBoe Mecto B 2020-2021 1. BbilW/1a HOBag KOPOHaBMpPYC-
Hada MHbekuMa. BepoaTHOCTb MHOULIMPOBaHMA TyOepKy/1e30M COXpaHaeTCa
B OoMblUen cTeneHu y MAaamx MeanuUmMHCKMX paboTHMKOB C HEGOMbLLIVM
CTaykeM. BTOpbIM MO 3HAaUYMMOCTU PUCKOM 340POBbLIO ABMAKTCA XMMMYECKIME

3 O COCTOAHUM CaHUTAPHO-2MUAEMMONOMMYECKOro 61aronoy4ma HaceneHma B PoOCCHncKowm
Oenepaunn B 2018 roay: locynapcTBeHHbIV foknan. —-M.: GenepansHaa cnyykba no Hag3opy B chepe
3alWMTbl MNpaB noTpebuTenel 1 bnaronony4dma yenoseka, 2019,
4 O COCTOAHUM CaHUTAPHO-2MUAEMUONOMMYECKOro 6aronoy4ma HaceneHuma B PoOCcrcKowm
Oenepaumm B 2019 roay: flocynapcrBeHHbIV Aoknan. —M.: @GegepanbHaa cny>kba no Haasopy B chepe
3alWMTbl MpaB noTpebuTenel 1 bnarononyyma yenoseka, 2020.
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BelLLecTBa, 0eNCTBME KOTOPbIX Boee BblpaXkeHo y cpeaHero MeamLumnHCKoro
nepcoHana. Nokasatenn npodeccroHanbHoM 3ab6oneBaeMocT PaboTHUKOB
3apaBooxpaHeHna A3PO B 2007-2021 rr. UMenu TEHOEHLUMIO K YBENTUYEHUIO A
OblN BbllLE OTPACNeBOro 0OLLEPOCCUIMCKOro YPOBHA. HecMoTpa Ha AOMUHM-
pyloLLee 3HaveHme B NnocneaHne ABa roga HOBOW KOPOHABUMPYCHOM MHpeK-
LM, HEOOXOOMMO COBEpPLUEeHCTBOBaHME MeTog0B MPOPUIaKTUKK «CTapOoM»
npodeccrnoHanbHOM NaToNorMm, Npexae Bcero, Tybepkynesay Maaalmnx me-
AVNUMHCKKMX pabOoTHMKOB 1 3aboneBaHnM anneprmyeckoro reHesa y cpegHe-
ro MeAnLMHCKOIo nepcoHana.
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