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BBepenne. O61apast YHHKAABHBIME CBOMCTBAMH, 6ecnMAOTHBIe AeTaTeAbHble ammapatsl (BAA) mupoxo ucnoabsyrorcs
B IPOXAAHCKOM M BOEHHOM cekTopax. C pocToM CIIpoca Ha CIIeIHAAMCTOB-0IepaTopoB BAA HapacTaeT HeOHXOAMMOCTD
IPOBEAEHNUS OLIEHKH YCAOBHI TPyAQ Ha pabounx MecTax omeparopos BrAA. TIpu aToM ocoboe BHIMAHME YAEASETCS CAHH-
TapHO-TUTHEHHYeCKOMY KOHTPOAIO MUKPOOHOI 06CceMeHEHHOCTH 9AeMEHTOB YIIPABACHHS OECIIHAOTHbIX AIIIapaToB.

ITeAb HMCCAEAOBAHHMS — MHUKPOOHOAOTHYECKAs! OIJeHKA KAaYeCTBEHHOTO U KOAUIECTBEHHOTO COCTABA MHKPOOPIAHM3MOB, KOH-
TaMHHHPYIOLIUX OPTaHbI yIpaBAeHHS BIIAA, AAs AaAbHelTIITel pa3pabOTKY POPUAAKTHYECKIX MEPOIPHUSTHIL, HAPABACHHBIX
Ha IIPeAOTBpalljeHHe PAcIpOCTPaHeH s HHPEKIIMOHHBIX 3a00AeBaHuII CpeAr omeparopos BiAA.

MarepuraAbl H METOADI. B riccaepA0BaHMM IIPOBOAMAACD OIIEHKA KOAMYECTBEHHOTO ¥ Ka4eCTBEHHOTO COCTaBa MUKPOOPTaHH3-
MOB Ha ITyAbTaX yIPaBA€HHs, KAABUATYPAX, BUACOOUKAX M BHAEOIIAEMAX onleparopoB BIAA ¢ ncmoAb3oBaHHEM KaK Mepco-
HAABHOTO, TAK ¥ MHOTOIIOAB30BATEABCKOTO 0OOPYAOBAHISL.

PesyabTarsl. B pesyabrare HccA€AOBAHIS MUKPOOHOM KOHTAMHUHALIMH [IyABTOB YIIPABACHNSI, KAABHATYD, BUACOOUKOB H BUAE-
OILIAeMOB OreparopoB BIIAA 6BIAO yCTAHOBAEHO, YTO IIPH IKCIIAYATALMK OOOPYAOBAHMUS B PEXKUMe MHOTOIIOAb30BATEAbCKO-
rO AOCTYIIA ypOBeHb MUKPOOHO! KOHTAMUHALIMK IIOBBIIIAETCS B 2.9 pa3 [0 CPABHEHHIO C IIEPCOHAABHBIM HCIIOAb30BAHHEM.
B xope uccaepoBaHMS OBIAM HACHTHQHIMPOBAHDL U IPOPAHKAPOBAHBL OCHOBHbIE BUABI MUKPOOPIAHU3MOB, OOUTAIOIINX Ha
HOBEPXHOCTSAX BUACOOUKOB, BHACOIIAEMOB, KAABHATYP H ITyABTOB yIPaBAEHHs onepaTopoB BIAA c 1jeAbio paAbHefmIel pas-
PaboTKH ¥ COBEPLIEHCTBOBAHNUS MEPOIPHUSTUIA 10 COXPAHEHHMIO U YKPEIIACHHIO 3A0POBbSI BHIIEYKA3aHHBIX CIIEIIHAANCTOB.
Orpanngenns uccaepoBanus. Heo6xoanMo rccaepoBanye 3¢ peKTHBHOCTH 1 6€30IaCHOCTH Pa3sAMYHBIX METOAOB AC3HH(eK-
UM AAS MaTepHasoB (TAACTHK, CTEKAO, PE3UHA H AP.), IPHMEHSEMBIX AAS CO3ARHHS OPIaHoB yrpasaenus BiAA. Ha ceroa-
HANTHUHA MOMEHT AO KOHITA He H3yYeHO BAUSHHUE HCIIOAb30BAHHA OYKOB U IMAEMOB Ha OpTaH 3peHus onepaTopos BiAA B mep-
CIIeKTHBE AAMTEABHOTO UX HCIIOAb30BAHHS B IPOLiecce IPOPeCCHOHAABHOM AESITEABHOCTH CIIEIJHAAKCTOB, YTO He [I03BOASIET B
IIOAHOM Mepe OLIeHUTDb PHCKH AAS UX 3A0poBbs. TpebyeTcst pa3spaboTka HOBBIX pelIeHHIT AASL MUHMMU3ALMH BO3AEHCTBIS Ha
OpraH 3peHus HeOAATONMPUATHBIX $AaKTOPOB, B TOM UHCAE K MUKPOOMOAOTHYECKHUX, A TAKKe MO3BOASIOIINX MUHUMH3HPOBATh
HPOSIBAEHUS KOHBIOHKTHBAABHOM CHMIITOMATHKH.

BriBoab1. MHozonosv3osamerbckoe 06opydosanue Hauboee nodsepireno MuxpoOHoii KOKMAMUHALUL, 4O YBeAUHUBALM PUCK
BO3HUKHOBEHUS UHPEKYUOHHO-B0CHAAUMEALHDIX 3ab0Aesanuii y onepamopos BnAA. Tlpu ucnoAb308aHuu 04Ko8 u wAemos HAOAI0-
daromcs GoAee BbLPANCEHHbIE NPOSBAEHUS KOHBIOHKIMUBAALHOLL CUMMIMOMAMUKY 8CAL0CMEUE B0Aee GAU3K020 PACHOAONCEHUS K 0P2aHy
3PEHUS U HAAUMUS OONOAHUMEALHBIX BEHMUASINOPOS 8 UX KOHCIpYKyuy. CrexmpasbHblli COCMAs MUKPOOP2AHUIMOB, KOHMAMUHI-
pyouux opzanvt ynpasenus BnAA, npedcmasaen, 2rasmvim 06pazom, npedcmasumesmu ycaosHo-namozenHosi gropsi. Bedywas
NPUHUHA KOHMAMUHAYUY 000pY00BAHUS YCAOBHO-NATNOZEHHDIMU U NAIMOZEHHbLMU MUKPOOPLAHUSMAMI 3AKAOUAENICS 6 02PAHUHMEH UL
B03MONCHOCIU COOAI00EHUS NPABUA AUMHOTE 2uzuerbl onepamopamu BnAA u nedocmamounoii 06pabomiu 06opydosanus pacmeo-
pami desuHPuyupyowux cpedcme.
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Introduction. Due to their unique properties, unmanned aerial vehicles (UAVs) are widely used in the civil and military
sectors. Due to the growing demand for specialist UAV operators, there is an increasing need to assess the working conditions
at the workplaces of UAV operators. At the same time, special attention is paid to the sanitary and hygienic control of microbial
contamination of the controls of unmanned vehicles.
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OpI/II'I/IHaAbeIe CTaTbU

The study aims to execute a microbiological assessment of the qualitative and quantitative composition of microorganisms
polluting the controls of unmanned aerial vehicles in order to further develop preventive measures aimed at preventing the
spread of infectious diseases among operators of unmanned aerial vehicles.

Materials and methods. The study assessed the quantitative and qualitative composition of microorganisms on control
panels, keyboards, video cameras and video helmets of operators of unmanned aerial vehicles using both personal and multi-
user equipment.

Results. As a result of the study of microbial contamination of control panels, keyboards, video glasses and video helmets
of operators of unmanned aerial vehicles, it was found that when operating equipment in multiuser access mode, the level
of microbial contamination increases 2.9 times compared with personal use. In the course of the study, experts identified
and ranked the main types of microorganisms living on the surfaces of video glasses, video helmets, keyboards and control
panels of operators of unmanned aerial vehicles, with the aim of further developing and improving measures to preserve and
promote the health of the aforementioned specialists.

Limitations. It is necessary to study the effectiveness and safety of various disinfection methods for materials (plastic,
glass, rubber, etc.) used to create UAV controls. To date, the impact of the use of glasses and helmets on the visual organ of
operators of unmanned aerial vehicles in the long term of their use in the professional activities of specialists has not been
fully studied, which does not allow fully assess the risks to their health. It is necessary to develop new solutions to minimize
the impact of adverse factors on the organ of vision, including microbiological ones, as well as to minimize the manifestations
of conjunctival symptoms.

Conclusion. Multiuser equipment is most susceptible to microbial contamination, which increases the risk of infectious and
inflammatory diseases among UAV operators. When using glasses and helmets, there are more pronounced manifestations of
conjunctival symptoms due to their closer location to the organ of vision and the presence of additional fans in their design. The spectral
composition of microorganisms contaminating UAV controls is mainly represented by representatives of opportunistic flora. The
leading reason for contamination of equipment by opportunistic and pathogenic microorganisms is the limitation of the ability of
UAV operators to comply with personal hygiene rules and insufficient treatment of equipment with disinfectant solutions.

Ethics. The study was approved at a meeting of the Independent Ethics Committee at the Kirov Military Medical Academy
on December 17, 2024 (Protocol No. 297 dated December 17, 2024). The study was conducted in compliance with ethical
principles and the voluntary consent of the participants.
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Beeaenne. BeciuaoTHbIE AeTaTeAbHbIE alapaThl Ha Ce-
TOAHSIIHHUI ACHD SBASIOTCS YHUKAABHBIME CHCTEMaMH IPaX-
AQHCKOTO M BOGHHOTO HazHaueHHs. OHU IIPeAOCTaBASIIOT BO3-
MOXHOCTD OCYILeCTBASTh HAOAIOACHHE 32 PASAMYHBIME 00'B-
eKTaMH, IIPOBOAUTD Pa3BeAKY MECTHOCTH, peKOTHOCIIUPOBKY,
a TaKKe OCYIeCTBAATb TPAHCIOPTHPOBKY I'Py30B, 4TO HAaXO0-
AUT IIMPOKOe MIPUMeHeHNe B PA3AMYHBIX CPepax AesITEeAbHO-
crm veaosexa [1].

BrAA onruMu3HpyIOT pabodne MPOLECCH M CHIDKAIOT
PHUCKH AASL AOPOBBSL 1 JKU3HH Y€AOBEKA, OCOOEHHO B CAOX-
HBIX MHOT'OYPOBHEBBIX YCAOBUSX NPOPECCHOHAABHOM CPeABL.
B nHacTosmee BpeMs MX aKTHBHO IPMMEHSIOT B Pa3AUYHbBIX
00AACTAX, TAKUX KaK CIIACaTeAbHbIE OIePALINH, ANKBUAALIAS
YIpe3BBIYANHbIX CUTYALH, 00CACAOBAHYE TPYAHOAOCTYIIHBIX
PaOHOB, TyLIEHHE ITOXAPOB M AOCTaBKA IYMAaHUTAPHOH IO-
MOIIJH, a TAK)Ke HCIIOAB3YIOT AASI MOHUTOPHHTA OKpY>KatoIeit
CpeAbl 1 HaOAIOAEHHS 32 AUKOM IPUPOAOHT, B CEABCKOM X031
CTBe, CTPOUTEAbCTBE, TeACKOMMYHUKAIUAX, KHHOMHAYCTPHH,
FeOAOTUH, KAPTOrpaduu, OXpaHe U 6e30IACHOCTH, HayIHBIX
FICCAEAOBAHHSX U MHOTUX APyrux obaacrsx [2]. ITpu aTom
UX TIPEMEeHEeHHe IIPOAOAKAET PACIIUPATHCS, OTKPhIBas HO-
BbIe BO3MOXKHOCTH U IIepCIIeKTHBHL. B mocaepHee BpeMs oco-
6oe 3HaueHre BIAA mpuobpean mpu npoBepeHHE OOeBBIX
OIlepaLui.

Pacmupenne obaacreit u cdpep npumerenus BuAA ompe-
AeAsieT HeOOXOAMMOCTb MAaCCOBON MOATOTOBKH CIIEL[HAAU-
cros-onepatopos bAA. Ilpu arom BMecTe ¢ pocToM 3Ha-
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YUMOCTH M IIMPOKMM PacHpoCTpaHeHHeM Ipodeccuu —
oneparop BbnAA — B pasauunbIx 00AACTAX AEATEAbHOCTHU
HOBBIIIAETCS HEOOXOAMMOCTD HIHEHNIECKOH OLieHKH (aK-
TOPOB YCAOBHUIL TPYAQ B LIEASIX Pa3pabOTKHU 1 COBEPLIEHCTBO-
BaHUS MPOPHAAKTHYECKUX MEpPONPHUATHH, HaIlPaBACHHBIX
HA COXpaHeHHe U yKpeIAeHHe X 3A0POBbS M IOBBLIIICHHS
paborocrmocobHOCTH.

luruenuyeckas oljeHKa TPYAOBOM AGATEABHOCTH OIlepa-
TopoB BrIAA BrArO4aeT B ce0st aHAAM3 Pa3AMYHBIX BPEAHBIX
IIPOHM3BOACTBEHHBIX GaKTOpPOB (q)nanecm/rx, XUMUIECKUX,
6MOAOTHYECKHX), A TAKXKe OIlpeAeAeHHe NTapaMeTpPOB TsDKe-
CTH U HAIIPS>KEHHOCTH TPYAOBOTO IIporiecca [3].

OAHUM M3 KAIOUEBBIX aCIIeKTOB OLEHKHM OHOAOTHYECKUX
$aKTOpPOB TPyAa AAHHBIX CIIEIIMAAMCTOB SBASETCS OIjeHKa
YPOBHSI MUKPOGHOAOTHYECKOTO 3arPsA3HEHNS PabovuX 1mo-
BEPXHOCTEll OPraHOB yIPaBAEHHS GECTIMAOTHBIX chCTeM [4].

HccaepoBaHNEe MHUKPOOMOAOTHYECKON KOHTAMHHA-
ITMM IYABTOB YIPaBAeHHUS, SKPAHOB, KAABUATYpP, BHAEOOU-
KOB U BHAeomAeMOB BIAA 6bia0 HAIpaBAeHO Ha H3yye-
HHe U OL|eHKY Ka4eCTBEHHOTO M KOAMYEeCTBEHHOIO COCTaBa
MHKpPOOPTaHU3MOB.

OCHOBHBIMH Iy TSMH [IEPEAAYH U HAKOIIAEHUSI MUKPOOOB
Ha pab0YKX MOBEPXHOCTSIX SIBASIOTCS BO3AYIIHbII X KOHTAKT-
HbIi1. MUKpOOHOAOTIYeCKHIT IPOQHAD IIPEACTABAECH YCAOBHO-
IIATOTeHHBIMH M ATOTeHHBIMI (OpPMaMK MUKPOOPIaHU3MOB.
IIpu 5TOM yCAOBHO-TIATOTeHHbIE MEKPOOPTaHU3MbI IIPH OIIpe-
AEAEHHDIX YCAOBHSX, TAK )K€, KaK ¥ [IATOreHHBIE, CIIOCOOHDI
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BBI3BATh MH(EKIIMOHHbIE 3100ACBAHUS ABIXaTEABHBIX ITyTell,
JKEAYAOUHO-KUIIEYHOTO TPAKTA, KOXH, TAA3 U APYTHX Opra-
HOB. OHHU COCTaBASIIOT OCHOBHYyI0 A0AI0 (A0 95%) MuKpoO-
OpraHMU3MOB, OOHAPY>KUBAEMBIX HA HOBEPXHOCTSX OPraHOB
ynpabaenus BrAA.

Paboure mecra omeparopos BiAA moryT o6opysoBarscst
KaK B CTAI[OHAPHBIX, TAK U B IIOAEBBIX, IPHCIOCOOAEHHDIX
YCAOBHAX, CHABHO PA3AHYAIOIIMXCS IO YPOBHIO KOMMYHAAB-
HO-OBITOBOrO 0OYCTPOMCTBA U BO3MOKHOCTSIM O0ecIiedeH s
CaHMTAPHO-TUTHEHUIECKHX HOPM.

Apcenaa npumensiemoro oneparopom BAA obopyao-
BAHIS BKAIOYAET B Ce0sl CACAYIOIIYE 9AeMEHThI YIIPABACHIUS
0eCIHAOTHOM CHCTEMOM: IIABTHI YIIPABACHHS, KAQBHATYPBI,
KOMITbIOTepHbIe MBIIIH, CEHCOPHBIE AUCIIAEH, a TakKe 000-
PYAOBaHHe AAS BU3YAAM3AIMH U yIpaBAeHHsA BAA.

B npouecce obyuenns u paborsl oneparopst BAA Mo-
I'yT MCIIOAB30BaTh KAK [IEPCOHAABHBIE IPUOOPEI, TAK H IIPH-
60psI 061ero MoAb30BaHusL. FcIoAb3oBaHue 060pyAOBaHUS
AASL MHOTOIIOAB30BaTE€AbCKOTO AOCTYIIA IPHBOAKT K TOMY, YTO
YCTpPOFCTBA MCIIOAB3YIOTCS OOABIIMM KOAMIECTBOM CIIELIHAAU-
CTOB. JTO, B CBOIO OYEPEAD, TIOBLIIIAET BEPOSATHOCTD IIepPeAaur
BO30yAMTeAell HHPEKIMOHHDIX 3a00AeBaHHUIL.

Kpowme Toro, oneparop, kak 61OAOrHYeCKHil 06beKT, Cam
SBASIETCSI HOCHTEAEM MHKPOOPTAaHHM3MOB M BBIAGASIET HX B
BO3AYX pabouero MOMeIeHHs], AOMIOAHUTEABHO KOHTAMUHI-
PY# OKpY>KalOIjHie IPEAMETBI, HAI[pHMep ITYABThI YIIPaBACHHS,
KAQBHATYPbl, BUACOOUKH, BrAeomAeMsl [S]. ITloBbimenuio
KOHIJeHTPAIIIH B BO3AyXe M Ha [IOBEPXHOCTSX 000PYAOBaHMUS
TIaTOTeHHON MUKPO(AOPDI (TIpexKAe BCero cTaduAOKOKKOBOM
¥l CTPENTOKOKKOBOI) CIOCOOCTBYeT MOBbIIIEHHAs TeMIepa-
Typa BO3AyXa, HAPYIIEHIE PeXHMA IPOBETPUBAHUS 1 YOOp-
KH [IOMellleHs], HapylleHue a9POUOHHOIO COCTaBa BO3AYXa
(6, 7]. PactipocTpaneHnI0 CIOCO6CTBYeT CMeHa IIOAb30BATE-
Aeil 000pyAOBaHUS Oe3 IPOBeACHHS aACKBATHOM Ae3uH}eK-
LIMOHHOU 00pabOoTKHU. 3arpssHEHHAS OAXKAA OIIEPATOPOB TaK-
e MOXeT BHOCHUTb CBOI BKAA B KOHTAMHHALIMIO IPHOOPOB
u o6opysoBanus [8].

HsBecTHO, 4TO OaKTepUM U BUPYCH MOTYT AAHTEABHOE
BpeMs COXPAHATh KOHTarHO3HOCTb HA Pa3AMYHBIX IIOBEPXHO-
crsx [9]. Hanpumep, Bupyc rpurma A cioco6eH BEDKHBATh AO
48 4acoB Ha CyXoil IIOBepXHOCTH, KOpoHaBHpyc SARS xxu3He-
crocobex B TeueHune 96 YaCOB, A CMOPHI OAKTEPHIL U TAECHe-
BBIX TPUOOB MOTYT COXPAHSATHCS HA PA3ANYHBIX IOBEPXHOCTSIX
B TeYeHHe HeCKOABKHX MeCsIIeB.

KoHcTpykiuus OGOABIIHHCTBA CTAaHAAPTHBIX IIYABTOB
YIPaBAeHHS, KAQBUATYP, BHACOOUKOB, BUACOIIAEMOB 3aya-
CTYIO SIBASIETCSL XOPOIIEeH CPeAOH AASL HAKOTIAGHHS BO3OYAU-
TeAeH, TOCKOABKY ITbIAb, CKAIIAMBAIONIAsCS Ha MMOBEPXHOCTH,
B IIBaX M MEXAY KHOIIKAMU CO3AAET OAArONpHATHBIE YCAO-
BHS AASL HAKOIIAGHHUS M BBDKMBAHUS MHUKPOOPIAHH3MOB B Te-
4eHMe AAMTeABHOTO BpeMeHH. [Ipu aToM Ae3mHQeKIms oka-
3bIBAETCSA HEAOCTATOYHO 3¢ pexruBHOM. KoHTaMUHAIMK ITO-
BEPXHOCTH 060PYAOBAHNS, B YacTHOCTU BrIAA, BhimoaHeH-
HOTO MPeMMyIeCTBEHHO M3 IAACTHKA, B HEMAAOH CTEIleHH
CIIOCOOCTBYIOT IIbIAEBBIE YACTHUIIBL U A9PO3OAH 32 CIET HAKO-
IIAEHHOTO CTATHYeCKOTO dAeKTpHuecTBa. [IoMuMO aTOrO, Ha-
AMYHe MUKPOOPTaHH3MOB U [IAeCEHHU Ha 000pyAOBaHUU pabo-
9px MecT ¥ BIAA Taioke co3Aa€T MPeATTOCHIAKM AASL Pa3BUTHS
AAACPTOTIATOAOTHHL.

AHaAM3HpYSI YCAOBHS TPYAQ CIIELIMAAUCTOB, OOCAYXKHUBA-
romux BAA caepyeT yuuThiBaTh M TOT $akT, 4TO B IpOLeC-
Ce OIepaTOPCKOM AeSTeABHOCTH HAOAIOAA€TCS TeHACHIHS
K CHIDKEHHIO YaCTOThI MOPTaHHA TAA3, PACIIMPEHUIO IAA3HOH
IIeAH H, KaK CACACTBHE, IPOMCXOAMT HEAOCTATOYHOE YBAAXK-
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Henve TAa3 [ 10, 11]. BHACOOUKH ¥ BHACONIAEMEI, B OTAMYHE
OT KOMIIbIOT€PHBIX MOHUTOPOB, PACIIOAAralOTCS B HEIIOCPEA-
CTBEHHOI OAM30CTH OT TAA3 OIIEPATOPOB, A HAAMYHE B X KOH-
CTPYKIMSAX BEHTUASTOPOB AASl IPEAOTBPAIleH S 3aTI0TeBaHKA
9KPAHOB M AMH3 OUKOB, CIIOCOOCTBYET ellé GoAbIIeMY YCKOpe-
HYIO HCTIAPEHHS. BAATH rAas [ 12, 13]. Aannble nponeccst co-
IIPOBOXXAQETCS YACTO XKAA0OAMH Ha 3PHTEABHBII AUCKOMOPT,
YYBCTBO HHOPOAHOTO TeAQ, 3yAd, MOKEHHS B TAA3aX, CAG30Te-
YeHHMeM U runepemueit o6aactu raas [ 14] IlposisaeHus KoHD-
IOHKTUBAAbHOM CHMITOMATHUKM CTHMYAMPYIOT OIEpaTOpoOB
K MeXaHHYeCKOMY BO3AEHCTBHIO Ha TAa3a MMOCPEACTBOM PYK,
YTO YBEAUYMBAET BEPOATHOCTD ITepeHOCa MUKPOOPTaHH3MOB
C IOBEPXHOCTH PyK B epuopbuTasbuyto obaacts [15]. Tak-
’Ke, B U3BECTHO CTeIIeHH, CIIOCOOCTBYET PaCIpOCTPaHEHHUIO
MHKPOOPTaHU3MOB B ITPEAEAAX 30HBI IIMPKYASIIMH BO3AYXa pa-
6oTa BeHTHASTOPOB [ 16]. Takum 06pa3om, BIeyKa3aHHblE
$aKTOPBI CO3AAIOT MPEATIOCHIAKH AAS HAKOTIAEHHS] MUKPOOD-
FaHU3MOB H Pa3BUTHS BOCIIAAUTEABHBIX IIPOLIECCOB B 00AACTH
OpraHoB 3peHus oneparopos BiAA [17].

ITeAb McCAEAOBAHHS — MHUKPOOMOAOTMYECKas OLjeHKa
KauyeCTBEHHOTO ¥ KOAUYECTBEHHOI'O COCTaBa MUKPOOPTaHHU3-
MOB, KOHTAMUHUPYIOIIMX OpTaHbl yrpaBaeHus BnAA, aad
AdAbHefIIel pa3paboTKu IPOPUAAKTHIECKIX MEPOIIPHSTHI,
HAIIpaBAEHHBIX Ha IPEAOTBpAIjeHHe PACIPOCTPaHEHUS HH-
(eKIMOHHBIX 3260AeBaHU cpeal orepaTopoB BiAA.

MarepraAbl H MeTOABL B pamkax nccaepoBaHHUS ObIAK
PaccMOTpeHBI TaKHe YCTPOMCTBA, KAK ITYABTHI YIIPaBACHMS,
KAQBUATYPbl, BAACOOYKH U BUACOIIAEMBI, HCIIOAb3yeMble OIIe-
paropamu BriAA, mpoxoasmumu 00ydeHue B [IEHTPAX IOATO-
TOBKHU AQHHBIX CIIeHaANCTOB B ropope Cauxr-Iletepbypre.
MuKpo6HOAOTHYeCKUe NCCACAOBAHIS IIPOBEASHDI B COOTBET-
crBuu ¢ Metopmueckumu pekomenpanusamu MP 4.2.0220-20
«MeToABI CaHUTAPHO-0AKTEPHOAOTHIECKOTO HCCAEAOBAHILT
MUKPOOHON 06ceMeHEHHOCTH 00BEKTOB BHEIIHEH CpPeAbl>
(yrBepxaéunbie OepepasbHOll cAyx60il IO Hap30pY B che-
pe 3aIIUTH IPaB MOTPeOHUTeAel M OAATOIIOAYUHS IeAOBEKA
04.12.2020 r.) KoAmdecTBeHHbIH yIET MUKPOOPraHU3MOB
(xoronum o6pasyromue eaurmust — KOE) Ha nosepxuocTsix
HCCAEAYeMOTO 00OPYAOBAHMUS IPOBOAUAN METOAOM CMBIBOB
C IIOCAEAYIONIUM TIOCEBOM HA IAOTHbIE TUTATEAbHbIE CPEeABI
¥ MHKy6anueit npu Temmeparype 37°C B TeyeHue 48 4acos.
AAd MAeHTHQUKAITMY MUKPOOPTaHU3MOB IIPOBOAMAOCH OIIU-
CaHHe KYABTYPAAbHbIX IIPU3HAKOB BHIAEACHHOTO MHKPOOpra-
HM3Ma; IIOAYYeHHe YUCTOH CYTOYHOM KYABTYPHI IIyTEM IIO-
CeBa Ha CeAeKTHBHbIe U AU PepeHIaAbHBIE MUKPOOHOAO-
THUYeCKHe CpeAbl; OKpamuBaHue 110 [pammy ¢ mocaeayomum
MHUKpPOCKOIHpoBaHueM mpernaparos. Ob6paboTka obcaesye-
MBIX IOBEPXHOCTEH PaCcTBOPAMHU A3UHPUIIMPYIOIINX CPEACTB
AO HAYaAa MCCACAOBAHMS He IIPOBOAMAACD.

Briao mpoBeseHo aHkeTHpoBaHHe 168 omepaTopos bec-
IIHAOTHBIX A€TATEABHBIX AIlIIAPATOB C IIEABIO OLIeHKHU 3KaA00
Ha 3pUTeAbHbIH ACKOM(OPT, BOSHUKAIONIHI IIPH YIIPAaBACHHU
BnAA c ucnoap3oBaHreM MOHUTOPOB U BUACOOUYKOB U BHAE-
OIIAEMOB, A TAK)Ke JACTOTHI, ITPOAOAKUTEABHOCTH JKCIIAyaTa-
LMY ¥ XapaKTepa MCIIOAb30BAHMUS 000PYAOBaHMS. 3aAada aH-
KETHPOBAHHUS COCTOSIAA B TOM, YTOOBI KOAUIECTBEHHO OIIpe-
AEAHTD, TIPU HCTIOAb30BAHMU KAKUX CPEACTB BU3YaAM3alUH,
HCIIOAB3YeMBIX AASL yIIpaBAeHHs BIAA, Hanbosee BhIpakeHbI
KOHBIOHKTHBAABHBIE CUMITOMbL. OIIPOCHHK BKAIOYAA B Ce6sl
4 paszaena o 10 Bompocos B kaxao# kareropuu. Xapakrep,
HHTEHCUBHOCTD U 9ACTOTA XAA00 OLPEAEASANCH MHOTOMEp-
HOi OPUIMHAAbHOM (aBTOPCKOI) aHKETOM, P 3TOM oOlle-
HMBaAMCh 4acToTa (0T 0 62aAA0B — HHUKOIAQ A0 S 62AA0B —
O4YeHb 9aCTO).
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PesyAbTaTsl HCCACAOBAHMS OBIAK OOPAOOTAHBI IIPH IIOMO-
IIM CTAHAAPTHOTO makeTa AaHHbIX Microsoft Excel 2010.

PesyapraTni. [IpoBepéHHOE aHKETHPOBAHKE [TO3BOAHAO
OIPEeAEANTh OCHOBHbIE )XaAOODbI HA 3PUTEABHBII ALCKOMOPT:
9yBCTBO HHOPOAHOTO TeAa («Iecka ), 3yA B TAA3aX, CyXOCTb
IAa3, IyBCTBO JKOKEHIIS, TOKPACHEHYe TAAQ3HBIX SI0AOK ¥ HAIIps-
JeHHe TAA3HBIX Mbi (maba. 1).

AHaAM3 [IOAYYEHHBIX AQHHBIX CBHAETEABCTBYET O TOM,
4TO ympaBaeHue BIIAA ¢ HCIIOAB30BaHHEM CIIELIUAAM3HPO-
BaHHbBIX OYKOB U IIAEMOB MOXET OKAa3blBaTh O0Aee 3HAUM-
TeAbHOE HeTaTHBHOE BO3AEHCTBHE Ha 3PHTEABHBIH aIlllapar
II0 CPABHEHHIO C IPUMeHEeHUeM TPAAULOHHBIX MOHUTOPOB.
1O 06CTOATEABCTBO, B COYETAHUH C IOBBILIEHHBIM YPOBHEM
MHUKPOOHO! 06ceMeHEHHOCTH, yBEAUYUBAET PUCK Pa3BUTH
HHQEKIMOHHBIX 3200A€BaHUI OPTaHOB 3PEHHS.

B npouecce MUKPOOHOAOTHYECKOH YaCTH HCCAEAOBAHHS
HaMy OBIA IPOBEAEH KOAMYECTBEHHBIH YIET MUKPOOPraHUs3-
MOB (KOAOHMH 06pasylomue eANHHIbI) HA OBEPXHOCTSX,

HPOBEAEHHBIH METOAOM CMBIBOB C ITOCAEAYIOIIMM IOCEBOM Ha
IIAOTHbIE ITUTATEAbHbIE CPEABL: MACOIENITOHHBIA arap, KpoBs-
HOH arap, >KeATOYHO-COAEBOH arap M cpepy JHAO U ITOACUE-
TOM YKCAQ BHIPOCIINX KOAOHHI MHKPOOPTaHU3MOB (maba. 2).

Tocaeayromas nAeHTUHUKALHS OAKTEPUIl BKAIOYAAA B Ce-
0st: OIMCaHHe KYABTYPAABHBIX IPU3HAKOB BHIAEACHHOTO MH-
KPOOPraHU3Ma, IIOAYIeHHEe YUCTON CYyTOYHOHN KYABTYPBI IIy-
TEM [OCeBa Ha IIUTATeAbHbIe CPEABI; OKpalIMBaHHUe 110 I'paMmy
U MHKPOCKOIIMPOBAHKe IIpelapara.

Hccaep0BaHHBIE 0OPA3IIBI CMBIBOB C TOBEPXHOCTEN MOKA-
3aAU POCT MUKpOOpranusMoB B 89,1 % caygyasx. Muxpodao-
pa OblAQ IPEACTABAEHA CAEAYIOIINM CIIEKTPAABHBIM COCTABOM:
Staphylococcus spp. (41,0%), Micrococcus spp. (30,2), Bacillus
spp. (7,8%), Staphylococcus aureus (6,8%), Corynebacterium
spp. (4,0%), Enterococcus spp. (3,0%), Enterococcus{aecalis

3,0%), Clostridium spp. (2,0%), Escherichia coli (0,9%),
Candida spp. (0,9%), Neisseria spp. (0,3%), Streptobacillus
spp. (0,1%})7, (puc. 1).

Tabauna 1 / Table 1

Yacrora OpOsIBACHHS KOHBIOHKTHBAABHON CHMITOMATHKH (%) B 3aBHCHMOCTH OT HCIIOAB3YEMOIO CPE€ACTBa BH3Yya-

Ausanun buAA

Frequency of conjunctival symptoms (%), depending on the UAV imaging tool used

O6béM HCCAEAOBAHHOIO MaTepHAA
The volume of the studied material

Ouxu n maems / Glasses and KoMmubrorepHsie MOHATOPSI /
Cumnromsr / Symptoms ;
helmets Computer monitors
Cyxoctsb raas / Dry eyes 79,6 35,7
T'unepemust konsronkTBbL / Conjunctival hyperemia 96,3 47,1
Caesorevyenue / Lacrimation 71,7 12,3
Xoxenme u 3yp / Burning and itching 34,1 9,6
Tabaumna 2 / Table 2

CaHHTapHO-MHKPOOHOAOrHYECKOE HC-

KoangecTBo nccaepopannit / Number of studies

cAepOBaHMe mOBepxHoOCTei / Sanitary
and microbiological examination of

O6beKTbI AMYIHOTO IOAb30BAHHSA /

OQ6pexTpI 00mero noAb3oBaHus /

surfaces Objects of personal use Objects of common use
ITyasroB ynpasaenus / of control panels 36 54
Kaasuaryp / keyboards 27 43
Ouxos u maemos / glasses and helmets s1 59
ITponeHTHOE COOTHOIIEHNE YCAOBHO-TIATOTEHHON MUKPOGAODSI /
Percentage of conditionally pathogenic microflora
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Puc. 1. CnexTpaAbHbIi COCTaB MHKPOQAOPHI HOBEPXHOCTEH OPraHos ynpasienus buAA
Fig. 1. Spectral composition of the microflora of the UAV control surfaces.
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Ha npuBep€HHOH AMarpaMMe OTYETAMBO IIPOCAEXKUBA-
eTCsl AOMUHHPOBAHHE YCAOBHO-TIATOTeHHOH MHKPO(PAOPBHI,
IIPeACTaBAEHHON mpeuMyiiectBeHHO Staphylococcus spp.
u Micrococcus spp.

CpeAn BBIAGAGHHBIX MHKPOOPTAHM3MOB IIpeobaapa-
A¥I TPAMITOAOXKUTEABHBIE GaKTepun (56,8%). YaeAbHBIH Bec
rPaMOTPHIIATEABHBIX OakTepuil cocTaBua 42,3%. OTAeAbHO
YIUTBIBAACS POCT IIA€CHEBBIX KOAOHHIT, KOTOPBII HAOAIOAQACS
B 45% cAyuasix. PesyAbTaThl HCCAGAOBAHMI TOKA3AAH, UTO HaK-
TePUAABHOMY 3arpsI3HEHHIO OoABepKeHbl 92% HccaepyeMbIX
KAABHATYP U 97% IyAbTOB yripaBAeHHUs, 91% OUKOB U IMAEMOB.

AaApHeHIINI aHAAM3 IOAYYEHHBIX PE3YAbTATOB IIO3BO-
AMIA YCTaHOBHUTB, 9TO Ha 00OPYAOBAHUH, IPEAHA3HAYEHHOM
AAsL COBMECTHOTO HCIIOAB30BAHHS, MUKPOOHas 06ceMeHEH-
HOCTb [IOBEPXHOCTE} 3HAYMTEABHO BbIlle, YeM Ha 060pyao-

Original articles

BaHUU AMYHOTO IOABb30BAHMSL. Tak, AASL MHOTOIIOAB30BATEAD-
CKHX ITyABTOB YIIPABACHHS, KAABHATYp, & TAKKe BHACOOU-
KOB M IIA€MOB KOAUYECTBEHHbIE [IOKA3aTEAH COCTABHAU —
131 KOE/cMm?, 116 KOE/cm?, 96 KOE/cM? cooTBeTCTBeH-
HO. B TO BpeMst Kak AAsL 060PYAOBaHNSI AMYHOTO TTOAB30BA-
Hust AaHHble TokazaTean coctaBuan 31 KOE/cM? past myabTOB
ynpasaenus, 29 KOE/cM? aast kaasuaryp, 18 KOE/cm? aast
BMAEOOYKOB U BUAeomAeMoB (puc. 2).

Taxoke HaMu ObIA IPOBEAEH CPABHUTEABHBIN AHAAU3 YACTO-
ThI BRIIBACHMS B iponeHTax Staphylococcus aureus, Escherichia
coli u Bacillus cereus Ha MHOTOIIOAB30BATEABCKOM U IIEPCO-
HaAbHOM 060pyaoBanuu (puc. 3).

Staphylococcus aureus SBASIeTCS 9aCTbIO HOPMAABHOMN M-
KPOPAOPBI KOKHU M HOCOBBIX [Ta3yX YEAOBEKa, IIPH 9TOM CIIO-
cobeH BbI3bIBaTh HHEKIMOHHDIE 3a60AeBanusL. Staphylococcus

Copepsxanne Muxkpooprauusmos, KOE/cm? /

Microbial content, CFU/cm?

140
120
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60
40

M IlepconassHoe 0obopysoBanue /
Personal equipment

Mauoromoab3oBareAbcKoe
obopypaosanue / Multi-user
hardware

y -
0

Kaasuarypst /
Keyboards

ITyabTHI yHIpaBAeHUSA
/ Control panels

Bupeoouxu u Bu-
aeomaems! / Video

glasses and video

helmets

Puc. 2. Coaep:xanue Mukpoopranu3mos, KOE/cm® Aas pa3ubix opranos ynpasaenust BuAA
Fig. 2. The content of microorganisms, CFU/cm’ for different UAV controls

MHOronoAb3oBaTeAbCKHE
IIYABTHI yIIpAaBA€HHS /
Multi-user control panels

70

60

IlepconasbHbie BU- 50

AEOOUKH H BHAE- 40

omaemsl / Personal \

. 30
video glasses and

video helmets 20

1
ITepconasbHbIe KAQ-
Buarypsl / Personal
control keyboards
IlepconaarHble

ITyABTBI YIIPABACHHUS
/ Personal control
panels

Mmuoromnoap3oBa-
TeAbCKHe KAaBHa-
Typst / Multi-user
keyboards
e Staphylococcus
aureus
Escherichia coli
MHOIOMOAB3OBA- @ Bacillus cereus

TeAbCKIEe BUAEOOU-
KH M BHACOIIACMBI
/ Multi-user video
glasses and video
helmets

Puc. 3. IIponeHTHOE pacpeseAeHHE IOAOKHTEABHBIX Pe3YABTATOB MHKPOOHOAOrNIECKOr0 aHAAN3A
Fig. 3. Percentage distribution of positive results of microbiological analysis
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aureus Jalle BCero 0OHapy>XMBaeTCsl HA MHOTOIIOAB30BATEAD-
CKHX TyAbTax yrpaBaenus (41,61%) u MHOTONOAB3OBaTeAD-
CcKHX KAaBUaTypax (34,95%), 4T0 yKasbiBaeT Ha UX BBICOKYIO
KOHTAaMUHAITUIO AAHHBIMU MHKPOOPTaHH3MaMHU.

BsipeseHre OakTepuil, IPUHAAASKAINX K CEMEHCTBY
Enterobactericeae, 3 Tom uncae Escherichia coli, a Taxxe
Enterococcus faecalis, yxaspiBaeT Ha ¢peKarbHOe 3arpsi3HEHIHe
aaemenTOB yrpasaenust BiAA. Escherichia coli Hauboaee pac-
MpOCTpaHeHa Ha MHOTOTIOAb30BATeAbCKHX TyAbTax (63,67%),
3HAYMTEABHO PeXe BBIACACHHE KYABTYPbI HAOAIOAAAOCD Ha OU-
kax 1,44% u 0,13%).

Bsiaeaenue Bacillus cereus, pacnpocrpaHéHHOMN mOYBeH-
HOUt 0aKTepUH, CBUAETEABCTBYET O 3aIPSI3HEHHH OKPYIXKAIOIelt
cpeabl 60oAee paBHOMEPHO, HO BCE JKe AQHHAsS TPYIIA daie
BBLIBASAACH Ha MHOTOTIOAB30BATEAbCKHUX MyAbTax (32,77%),
Kkaasuarypax (12,92%) u ouxax, u maemax (11,71%).

TaxuM 06pa3oM, MHOIOIIOAB30OBATEAbCKHE YCTPONCTBA
(TyABTBI, KAQBHATYpBI, OUKU U mAEMBI) 60Aee TTOABEPXKEHDI
MHUKPOOHOM KOHTAMUHALIMH.

BriBopbI:

1. Muozonoavsosamersckoe 06opydosanue Hauboree noo-
BePIKEHO MUKPOOHOT KOHMAMUHAYUL, MO CBUEMeAbCMBYem

0 Heobxodumocmu nepconuduxayuu 06opydosanus u nposede-
HUs peeyrspHoti obpabomxu npubopos pacmeopamu desundu-
yupywouux cpedcme.

2. Puck 803HUKHOBEHUS UHPEKYUOHHO-BOCHAAUMEALHDLX
3ab0Aesanuil 0p2ana 3peHus viuie NPU UCHOAb30BAHUL 04KOB
U wiAemos oAs ynpassenus BnAA, no cpasnenuso ¢ ucnoav3osa-
HueM CMAHOAPMHBIX MOHUMOPOB, HAX0OIUWUXCS HA B0AbLLEM
yoareHuu om 2Aas.

3. Cnexmpaivnolili cocmas MuKpoopeanu3mos, KoH-
mamunupyrowux opeanv. ynpasienus BnAA, npedcmas-
AeH 2AABHUIM 00pasom, npedcmasumeAsmu YcA08HO-na-
mozennoii Paopwi: Staphylococcus spp., Clostridium spp.,
Micrococcus spp., Enterococcus spp., Bacillus spp., Neisseria
spp. Streptobacillus spp., Candida spp., Corynebacterium
spp., Enterococcus faecalis, Escherichia coli, Staphylococcus
aureus.

4. Bedywjeii npuunoii konmamunayuy o6opydosanus yc-
AOBHO-NATNOZEHHBIMI U NATNOZEHHBIMU MUKPOOP2AHUIMAMY,
MOXCHO HA3BAMb 02PAHUHEHUE BO3MONCHOCMY COOAI00eHUS npa-
BUA AUMHOIL 2uzuenbl onepamopamu BnAA u nedocmamounyio
obpabomxy obopydosanus pacmeopamu OesunPuyupyrouux
cpedcm.
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