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O0630p NOCBsILLEH aHanNM3y TEKYLWMX OaHHbLIX N0 NpobrneMamM AWarHOCTUKU U FIEYEHUS XPOHMUYECKON
Oone3Hn NoYeKk y naumeHTOB MOXMIOrO U CTapyeckoro Bo3dpacTta ¢ komopbugHom natornorven. B paGote
paccMaTpuBalOTCA OCHOBHblE BMAbI KOMOPOUOHOW MAToNorMm B COBOKYMHOCTU C XPOHUYECKOM GOMe3Hbro
no4yek. Ha ocHoBe aHanm3a CoBpeMEHHOW NMTepaTypbl BblAENEHbI KIMHOYEBbIE HANPAaBEHUs AN AanbHENLINX
nccnenoBaHuii. MNornyyeHHble AaHHble MOAYEPKMBAKOT BaXKHOCTb OTAENBbHOro Noaxoda K AMarHOCTUKE U
rieYeHnto JaHHoro 3aboneBaHns y NaUMEHTOB NOXUIIONO U CTapYeCcKoro Bo3pacTa ¢ KoMopOuaHOM NaTonorne.

lMpoBeaeHHbIN NMMTEPaTYpPHbI 0030p NoAYepKMBaET HEOOX0AMMOCTL KOMIMIIEKCHOIo NoaxoAa K BEAEHUI0
naLMeHTOB MOXWUIOro 1 CTap4eCcKoro Bo3pacta ¢ KOMOpOUaHOM NaTonornen, BKtoYas paHHIO AUarHoCTUKY,
TWaTeNbHY0 OLEHKY KOMOPOMAHbLIX COCTOSIHUA W CBOEBPEMEHHOE Hayano IevYeHusl, HamnpaBneHHOro
Ha 3amefrneHVe MporpeccupoBaHnst 3aboneBaHus U ynydlleHue KavecTBa XWM3HW. B panbHenwem
TpebyeTcs npoBedeHUe OONOSHUTENMbHbIX UccnenoBaHui anst 6onee rnyboKoro NOHUMaHUS MEXaHW3MOB
B3aMMOAENCTBUSA XPOHUYECKON BONesHM Nnoyek ¢ ApyruMu 3aboneBaHnsiMK y NOXWUIbIX NaLUEHTOB, a Takke
pa3paboTKkn HOBbLIX NOAXOO0B K ANArHOCTUKE W NIEYEHMIO.

Knouesbie crioga: xpoHudeckasi 6onesHb Moyek; MOoXuIble MaumeHTbl; komopbuaHas naTonorus;
JMarHocTunka, nevYeHne, KOMMMeKCHbIN Noaxoz,

BBEOEHUE

Moxunoe HaceneHve ctaHoBUTCA Bce boree
3HauMTenNbHOM 4acTbto obuwectBa [1, 2]. XpoHu-
Yyeckast bonesHb nodvek (XBI1) npegcraensaer cobon
CepbesHyto npobrnemMy AN cTapLlero NOoKOMeHus u
CUYMTAETCA OLHOW M3 OCHOBHbLIX Mpobnem obuiecT-
BEHHOro 3gpaBooxpaHeHust [3, 4]. PaHee pans
OLEHKN (DYHKUMM MOYEK WCMONb30Banu YpOBEHb
CbIBOPOTOYHOIO KpeaTWHMHA, HO 3TOT METOZ HE OYEHb
YYBCTBUTESEH Y NMOXMUIbIX NIIOAEN, MOCKOMBKY YPOBEHb
KpeaTVMHUHa 3aBUCUT OT MbILLEYHON Macchl. [ToaTomy
B HacTosLee Bpems XBI1 oueHuBaeTcs no chopmyre,
onpegensLe CKopocTb KnyboyKkoBoW hunsTpaumm
(CK®). B cooTtBeTrcTBUM C 3TUMM MOKasaTemnem,
pacnpocTpaHeHHocTb XBI cpean noxunbix nogen,
no-BnauMoMy, BO3pocria B nocnegHue rogel [3, 5].

B 2012 r. HezaBUCKMMbIN KOMMEpPYECKUI POHA
«BbonesHun novek: yny4weHme rmobanbHbIX pesynbsra-
ToB» (Kidney Disease: Improving Global Outcomes

(KDIGO) npepctaBun yHuBepcanbHoe onpeaerne-
Hue XBI1 B CBOMX KNMHWYECKUX pekoMeHAauusx no
ee oLeHKe 1 neveHuto [6]. OTo onpeadeneHne LWMpo-
KO uMcnomnb3yeTcs Ans OUMArHOCTMKM MauMeHTOB MO
Bcemy mupy. XBI1 xapaktepusyetcsa aHoManmsMmu B
CTPYKTYpE M (PyHKUUM MOYEK, KOTOpble COXpaHsi-
toTcs 6onee Tpex MecsiLieB 1 OKa3biBalOT HEraTMBHOE
BMMsIHME Ha 300pOBbe. Tak 3TO MOXET ObITb CKOPOCTb
kny6oukoBow chunbTpaummn Huke 60 mn/MunH/1,73 M2
W Hanu4ymMe O4HOro UMM HECKONbKMX NPU3HAKOB Ha-
pyLeHnNst YHKLMM NOYEK, TaKMX Kak anbOyMunHypus,
MUKporemMaTypusi.

Oxumpaetcs, YTO Ha MeXayHapOgHOM YpPOBHE
6pemsa XBI1 Gyger MOCTOSIHHO yBENMYMBATLCS, YTO
CBSI3aHO C POCTOM pacrnpoCTpaHeHHoCTU amabeTta —
rnaBHon npuymHbl passutua XBIT B mupe [7]. MNpo-
rHO3MpyeTcs, Y4To BonbLuas YacTb 3TOrO YBENNYEHNS
Harpy3kv npuaetcs Ha Asuto, rae nNpoxuBaeTt bonee
4,5 munnuapgoB 4YernoBek, 4To coctaBnsetr 60%
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MupoBoro Hacenenusa [8]. Tonbko B HOxHOW A3nmn
pacnpocTpaHeHHoCTb Auabeta, No MporHo3am, Bbl-
pacteT 6onee 4em Ha 150% c 2000 no 2035 r. [9,
10]. Kutan n UHams, cornacHo nporHo3am, k 2035 r.
OCTaHyTCs CTpaHaMu ¢ HanbonbLIMM YACTIOM Noaen
C anabeTom, obLast YNCNEHHOCTb KOTOPbIX COCTaBUT
251,7 mnH [9].

B pesynbsrate nccnegosaHna 2020 r., npose-
neHHoro B KasaxcTtaHe, 3a nepuog ¢ 2014 no 2018
. ObINO 3aMKCUPOBAHO 3HAYMTENBHOE YBENUYEHNE
pacnpocTpaHeHHOCTM M 3aboneBaemMocTV TepMu-
HanbHow ctagum XBI1, TpebytoLLen 3amecTUTENbHON
noyeyHon Tepanuu. lNpu atoMm HabnwpaeTcs CHu-
XeHne cMepTHOCTU Ha 23%, YTO MOXET cBuaeTenb-
CTBOBaTb O MOBbILIEHUUN SPIPEKTUBHOCTM JeHEHUA
N JOCTYNHOCTU AnanuaHbix ycnyr [11]. B aTton cBasn
N3yYyeHne ONArHoCTUKN U NIEYEHUST XPOHUYECKon 6o-
NEe3HN NoYeK y NaumeHTOB MOXMUITONO U CTapyeCcKoro
BO3pacTa SABNSEeTCsA akTyanbHon npobnemMon.

Llenb paboTbl — n3y4eHne annaeMmonorum un
obcyxaeHue Tekyllero noHMMaHus npobnemsl gua-
FHOCTUKW U NeYeHUss XPOHMYECKON BOoMnesHn noyek y
NauMeHTOB NOXWIOro U CTap4eckoro Bo3pacTta C Ko-
MOpOMAHONM naTonorven.

B o630pe npeactaBneHbl pesyneratbl nute-
paTypHbIX WCTOYHUKOB, WHAEKCMpYyeMbIX B 6Gaszax
PubMed, Scopus n Web of Science, no usydeHuio
ONarHOCTUKM U JeYEeHUs1 NauueHTOB MOXUIIOoro U
CTapyecKoro Bo3pacta ¢ XpOHMYeCcKkon 60MnesHbIo no-
4Yek MU KOMOPOBUAHON NaTonornen.

XpoHuyeckas 6one3Hb no4ek
M KOMOpPOMAHbIE NaTonornun

MaumnenTbl ¢ XBI1 yacTto cTpagatoT OT conyT-
CTBYIOLLMX N MEPEHECEHHbIX OCTPbIX 3aboneBaHui.
B cTpaHax C BbICOKMM ¥ CPeOHUM YPOBHEM [OXOAa
OCHOBHbIMK conyTcTByOWMMK natonoruamu  XBI1
ABMNSAIOTCSA MNEPTOHUSA U caxapHbln guabet [12]. B
OTNMYMe OT 3TUX YacTbIX NPUYMH, peakne 3abonesa-
HUS, TaKMe KaK MOSIMKMCTO3 NOYEK, aMmUIIonao3 U MHO-
XeCTBeHHas MMenoma, Yalle BcTpeyarTcs Ha bonee
nosgHux ctagmnax XbI1, Hapsay ¢ HepuTudecknm n
He(POTMYECKUM CUMHOPOMaMK, YKasbiBaOLWUMKN Ha
NnoBpexaeHne Knybo4ykoB. OTO MOXET CBUAOETEMb-
CcTBOBaTb O Oonee ObLICTPOM YXyALlEeHWUM YHKLUN
noyek y naumMeHToB C Takumu 3aboneBaHuamu. Ha-
npumep, M3BECTHO, YTO Y NALMEHTOB C MOSIMKNCTO30M
noyek HabngaeTcst pasnuyHoe, HO BbICTPOE CHUXKE-
HWEe CKOPOCTM KIyBOo4KoBOM hUNbTPaLmMm C TEHEHNEM
Bpemenu [13]. B meTtaaHanuae, oxeaTtbiBatowem 11
345 naumeHToB, ObINO YCTAHOBIEHO, YTO Y MYX4UH
c HegunabeTtunyeckon XBI1 3aboneBaHne nporpeccu-
pyeT ObICTpee, YeM Yy XeHWwuH [14, 15]. Takke ctouTt
OTMETUTb, YTO XEHLINHbI B cpegHeM Obinu ctaplue
MY>XYMH Ha MOMEHT MOCTaHOBKM AnarHosa XbI1, yto
MOXET OOBbACHATb pasnuMunsa Mexay nosfiamm B KOH-
TEeKCTe COnyTCTBYHOLLMNX 3aboneBaHni.

XpoHunyeckoe 3aboneBaHne Mo4veKk pasBuBa-
eTCsl Yepe3 [ABa OCHOBHbIX MeXaHW3Ma: HayvalbHbIN
TpUrrep U MexaHuam nogaepxanus [16, 17]. UsHa-
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YanbHO Npobnema MOXeT ObiTb Bbl3BaHa BPOXOEH-
HbIMW aHOManusMM MoYek, BOCManuTenbHbIMUA WU
UMMYHHBIMW peakunsiMu, NMbo TOKCUYECKUM BO3LEN-
cTBMEM. 3aTem MOBPEXOEHUE MOYeK 3akpennsercd
Yyepes npouecchl rmnepunsTpaumnm u runepTpodun
OCTaBLUMXCS HEPOHOB, YTO MOXET ObITb CBA3AHO C
BO34ENCTBMEM FOPMOHOB (Hanpumep, peHWH-anbgo-
CTEPOHOBOM CUCTEMBI), LUTOKMHOB U (DAKTOPOB pO-
cTa. 3Tn npouecchl NOBbILWAKT AaBNeHne B Hedpo-
Hax, YTO MPUBOAUT K U3MEHEHUSM B apXUTEKType U
CTPYKType KIyOo4KoB, a Takke NoBpexaaeT nogoum-
Tbl U PUMNBETPALIMOHHY0 cucTemy. B KoHe4yHoM umTOrE,
npogormkarLeecss NOBpexXaeHNe BedeT K CKIeposy
He(POHOB M yXyALEHNO OYHKLN MOYEK.
BpuTtaHckmuin Bpad P. BpanTt nepsbiM onucan
CBSI3b MeXy XPOHMYECKON DOnesHbl noyek u cep-
[e4yHo-cocygmcTbiMu 3aboneBannamn (CC3) [18, 19].
MaunenTbl ¢ XBI nmerT 3Ha4YNTENBHO MOBbLILLEHHbIN
PUCK CepaeYHO-COCYAUCTbIX CoObITMI: okoro 50%
nauneHToB ¢ XBI14-5 ctagun ctpagatot ot CC3 [20],
a cepaeyYHo-cocyamcTas CMEPTHOCTbL cocTaBnseT 40-
50% ot obLiero yMcna cmepTen cpean naunueHToB C
nporpeccupytoLlent XbI1 (ctagus 4) n TepMrUHanbHOM
cTaguen 3aboneBaHus nodek (ctagus 5), no cpas-
HEeHWIO € 26% B KOHTPOIbHOWM rpynne ¢ HOpMarnbHON
dyHKumen noyek [12, 21]. NMoMUMO BbICOKOrO pucka
haTanbHbIX OCMOXHEHWI, CBA3aHHbIX C aTepockre-
pO30M, TakMX Kak WMHGAPKT MUOKapga W WHCYIbT,
CMepTb, acCoUMMpPOBaHHas C cepaeqYHO-CoCyancTbl-
MK 3aborneBaHUsAMU, Takke MOXET ObiTb pesynbra-
TOM cepAedHon HepgoctaTodHocTn (CH) 1 onacHbIx
apuTMui, ocobeHHo Ha no3gHux ctagusx XBI1. bo-
nee yem B 70 nccneqoBaHUSIX Y HeAManu3HbIX na-
umeHToB ¢ XBI1 KOppekumnsa Knaccuyecknx n mMeHee
Knaccuyecknx (akTopoB pucka CepaeyHo-cocyau-
CTbIX 3aboneBaHui, TakMx Kak rMnepToHnsi, anadet
WU gucnvnuaemusi, He yctpanuna snnaHmna XbI Ha
cepaeyvyHo-cocyaucTbIn puck [22].
MMnepToHuA
[MOBbILWEHHbIN  CepaevYHO-COCYANUCTbIN  PUCK
npu XBI' He MOXeT 6bITb 06bACHEH TONBKO HANNYMEM
TPaguLUMOHHBIX hakTOpOB prCKa, Kak 3TO MoKasblBa-
toT nccnegosarust ARIC (Atepocknepos B Coobuie-
ctBax) u CHS (Mccnepgoeanne CeppaedHo-Cocyau-
ctoro 3gopoBbsi) [23]. Bonee Toro, cneundunyeckne
acnekTbl XBI He BbInn MONTHOCTBLIO N3yYeEHbI B UCCIie-
OOBaHWAX, HanpaBleHHbIX Ha M3MEHeHne 3Tux ak-
TOPOB pucka. TeM He MeHee, neyYeHne rMnepToHuK
okasblBaeTca nonesHbiM npu XbI1, 4To HeagaBHO nog-
TBepanno uccriegoaHme SPRINT (Systolic Blood
Pressure Intervention Trial — nccneposaHne Bmelua-
TenbCTBa MO KOHTPOIKO CUCTOSNIMYECKOro apTepuarnb-
HOro JaBrieHust), XOTS ONTMMarbHOEe LeneBoe apTe-
puanbHoe gasneHue ans nauymeHTtoB ¢ XbI1 ewe He
yCTaHOBEHO [24].
AHemusa
AHeMus aBnsgeTCs YacTbiM ocrnokHeHneM XbBI
M 4acToO CBfi3aHa C HELOCTAaTOYHOCTBHO 3PUTPOMNO3-
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TMHa [25]. CUMNTOMBI MOTYT YXyALWAaTbCA Yy NOXUIbIX
TNIOAEN, YTO BMMSIET HA UX KA4eCTBO XMN3HWU. AHEMUS
npu XBI noBbIWaeT puck cepaevHo-CoCyanCTbIX 3a-
GoneBaHWi, rocnMTanmaaumn, HeobxogumocTu nepe-
NMBaHWU KPOBU N MNpexaeBpeMeHHON cMmepTu [26].
HecMoTpsi Ha NoBbIWEHHbIE YPOBHU heppuUTUHA Y
nauneHToB ¢ XbBI1, gedununt xenesa Bce xe BO3MO-
XeH. PexomeHpgaumm KDIGO npegnonaratoT npoee-
AeHve npobHOro BBeOEHMWS XXernesa BHYTPUBEHHO Yy
NauMeHTOB C HacbllLeHneM TpaHcdepprHa MeHee
30% wn ypoBHeM cepputnHa Huxe 500 MKr/n, aaxe
€eCrnM OHW NpuHUMatoT JobaBku nepopansHo [27].
KaHagckoe o6wectBo HepornoroB pekoMmeHayeT
HauyMHaTb fevYeHne JPUTPONOITUH-CTUMYNUPYIOLLN-
MU npenapaTtamu npu yposHe remornobunHa ot 90 go
100 r/n ¢ ueneBbIM AnanasoHom ot 100 go 110 r/n
[28]. JosnpoBKka M KOHTPOMb 3a fleYeHUeM AOSKHbI
OCYLLECTBNATLCA Hedpororamu.
Ouabet

MneprnvkeMusa TeCHO cBsidaHa C pa3BUTUEM
kak XBI1, Tak u CC3. OgHako yny4leHue rmmkemu-
YeCcKOoro KOHTponsi npu anabete 2 TMna B OCHOBHOM
CHWXKaET PUCK MUKPOCOCYANCTbLIX OCMOXHEHUM, TaKnX
Kak HedbponaTtus, XOTd MccneaoBaHUs He nokasanm
3HAYUTENBHOTO BANSIHUS HA MAaKPOCOCYANCTbIE COObI-
Tnsa [29, 30]. Hanpumep, nccnegoaHme ADVANCE
(Action in Diabetes and Vascular disease: preterax
and diamicron MR According to Natural Course
Evaluation — Mepbl npu gunabete n cocyancTbix 3a-
BGoneBaHWAX: KOHTpoONUpyemasi oueHka Moguduum-
pPOBaHHOIO BbICBODOXOEHWS MpeTepakca v guamu-
KpoHa) nokasarno Ha =11000 naumeHTax ¢ guabetom
2 Tna, YTO UHTEHCUBHbIV KOHTPOMb YPOBHS MTHOKO3bI
MO CPaBHEHMWIO CO CTaHO4APTHOW Tepanuen NpuBoanT
K CHWKEHWNIO KOMOWHMPOBAHHOIO pesyrkraTta OCHOB-
HbIX MaKpOCOCYAUCTbIX M MUKPOCOCYAUCTbIX COObI-
TURN, HO 3TOT 3PEKT B OCHOBHOM CBS3aH C YMEHb-
LweHMeM Hedponatum 6e3 3HAYMTENBHOIO BIIUSIHUSA
Ha makpococyaucTtble cobbitua [31, 32]. Viccnegosa-
Hne ACCORD (Action to Control Cardiovascular Risk
in Diabetes — Mepbl N0 KOHTPONIO CepaeYvHO-CoCy-
ONCToro pucka npu guabete) He NMPOOEMOHCTPUPO-
Baro, YTO fevyeHne, HanpaBneHHoe Ha NpPaKTUYECKM
HOpPMaribHbIN MUKEMUYECKUA KOHTPOSb, CHWXaeT
PUCK pasBUTUS CepaevHO-COCYAUCTbIX COBbLITUM Y
npumepHo 10 000 naumeHTOB C AmMabetom 2 Tuna
[33, 34]. Tak, NHTEHCMBHbIN KOHTPOIb YPOBHS [Mi0-
KO3bl MO CpPaBHEHWIO CO CTaHOApTHbIM He oKasan
3HAYUTENBHOTO BIINSHUSA Ha MOKa3aTenu OCHOBHbIX
CcepaeqHo-CocyauCTbIX COOLITUIA, CMEPTHOCTU WU
MUWKPOCOCYLAMCTbIX OCMOXHEHWA B MCCreaoBaHum
VADT (Veterans Affairs Diabetes Trial — iccneposa-
HVWe anabeta MUHKUCTEPCTBA MO Aernam BeTepaHoB), B
KoTopoM yyacTteoBanu 1 791 naumeHT [35].

Kpome TOro, gaHHble 0 BAMSHUM U3MEHEHUI B
obpase Xn3HM B OCHOBHOM HOCAT HabnogaTenbHbIn
XapaKTep M OCHOBBLIBAOTCA Ha UCCREeOOBaHUsIX, He
CBsA3aHHbIX Hanpsimyto ¢ XBI1. 3710 Obino nokasaHo
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B MeTaaHanmse, KOTOpbI MPOAEMOHCTPUPOBar, YTo
paHAOMMW3NPOBaHHbIE NCCIeA0BaHWs, NPOBEAEHHbIE
¢ 2006 no 2014 r., pexe nckntodanu naumeHTos ¢ XbI1
MO CPaBHEHUIO C UCCNEAOBaHUAMM, BbINONHEHHBIMM
c 1985 no 2005 r. (46% npotmB 56%) [36]. OgHako
3Ta, Kasanocb Obl, NO3UTUBHAsA TEHOEHUNS HedocTa-
TOYHa AN yCTpaHeHus geduunta Joka3aTenbCcTs no
NMoBOAY BO3ENCTBMS N3MEHEHMWI B 0Opase Xn3Hu Ha
nayueHToB ¢ XbBIT1.
Oucnunugemusn

Y nauuenToB ¢ XBI Habniogaetcs cneundu-
YECKU NUNUAHBIA NPOUSb, XapaKTepusyroLNncs
rMNepTpurnMuepuaeMmerin U HU3KUM YPOBHEM XO-
necTepuHa JMMNONpoOTENHOB BbICOKOW MIIOTHOCTM
(JINBIT), npn aTOM ypOBEHb XOrlecTepMHA NMUMOMNpPo-
TEMHOB HU3KOM MAOTHOCTM OObIYHO OCTaeTcsi Hop-
ManbHbIM. [locnegHue KNUHWYECKMEe [aHHble Mo-
KasblBaloT, YTo cocyaucTble addpekTbl JIMNBIT moryT
BapbMpoBaTbCA B 3aBMCMMOCTU OT YCIOBUN, U YTO
nporpeccupytoLlas nodevHas gUCAyHKLUSA pe3ko me-
HSIET COCTaB U Ka4eCTBO NIMMMAOB B KPOBU, OCOOEHHO
JINBI1 n nunonpoTtenHoB, 6oraTbix TpUrnuuepngamu,
co3naBas b6onee ateporeHHbIn npodune [37, 38]. He-
OnaronpusTHble aHAoTenuanbHble 3ddekTol JIMNBI
Takke obHapyxuatoTcs y geten ¢ XbI1, y KoTopbIx
OTCYTCTBYHOT TPagULMOHHbIE CEPAEYHO-COCYANCThIE
dhakTopbl pucka, Takue Kak KypeHue, rMnepToHuS,
anabet n ancnunungemus [39, 40]. Pag daktopoB
BNusaeT Ha coctas YacTtuy JIMNBI npu XBI1, Bkntovas
ypPEeMMYECKNE TOKCUHbI, MOBLILEHHbIA OKUCIUTENb-
HbI CTPECC 1 NPOBOCMANMTENbHY MUKpOCpeay. OTu
hakTopbl CNOCOBCTBYHOT 3HAYUTENBHOMY pemMogenu-
poBaHuto YacTtu JIMNBI1, nameHas nx NnpoTeoMHbIN K
NVMNUOHBIA COCTaB M BblI3biBasi MOCTTPAHCNALMOHHbIE
Moaudmkaumm 6enkosoro kommnoHeHTa JIMBI1. Kpo-
Me TOro, HaKOMIEeHNe YPEMUYECKMX TOKCUHOB, TaKMX
Kak CMMMETPUYHBIN OUMETUITAPTVHUH, UrPaeT KIo-
YeByH0 ponb B PYyHKLMOHabHbIX naMmeHeHnax JIBI
no mepe nporpeccuposanuna XbI1 [41, 42, 43]. Tak-
e, MOBbIWEHHasa anbOyMUHYpUsi UM NPOTENHYPUS
ABMSAETCA 3HAYUTENbHbIM (DAKTOPOM pUCKa Cepaed-
HO-COCYAMCTbIX 3aboneBaHni Kak y anabeTnyeckux,
Tak 1 y Hegnabetuveckmx naumeHtoB ¢ XbI1, a va-
CTOTa CEPAEYHO-COCYANCTbIX COBBITUA YMEHbLUAETCH
NPV NPUMEHEHUN aHTUNPOTENHYPUYECKUX CTpaTeriu,
0cobeHHOo nNpu Gnokage peHNH-aHIMOTEH3NHOBOW CU-
ctembl (PAC). OgHako cBa3b Mexay anbbymuHypuen
N CepaeyHo-CcoCyauCTbiMM 3aboneBaHusAMN MOXET
ObITb HE MPSAMOW, TaK KaK CUCTEMHblE, @ OCOBEHHO
BHYTPUMNOYEYHbIE remognHamMmmyeckue achpexTbl 6ro-
katopoB PAC BnuaoT Ha nporpeccupoBaHue XBI1 n
KOCBEHHO Ha cepaeyHo-cocyaucTble 3aborneBaHus.
Takum obpa3om, faHHble O NpUMeHeHun brokarto-
poB PAC y nauneHTOB ¢ anb0yMyHypurer 4oCTaTo4yHO
ybeguTenbHbl ANs NpeaoTBpalleHnss Nporpeccupo-
BaHuA XBIl1, HO B MEHbLUEWN CTENEHN AS 3aLlnTbl OT
cepaevHO-CoCyancCTbIX 3aboneBannii [44].
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3AKNKOYEHUE

XBIN npenctaensieT coboli  3HAYUTENbHYHO
KNMHMYECKY0 npobrnemMy y MauueHTOB MOXWUIIOMo U
CTapyecKoro Bo3pacTa M CBsi3aHa C yBENIMYEHWEM
3aboneBaemMocTM n cmMepTtHocTU. C yBenuM4yeHnem
NPOJOIMKNTENBHOCTU XU3HU MO BCEMY MUpPY pacTeT
M 4MCIO COMYTCTBYHOLLMX 3aboneBaHuin u hakTopos
pvcKa, TakMx Kak runepToHus u guabert, 4To npuBo-
OuT K BblcOKOMY YypoBHIO XBI1 cpean aton Bo3pacT-
HOW rpynnbl. 3HaHWS 0 nogxodax K nedeHuto XbBI1 y
NOXMIbIX NaUMEHTOB Bce elle pa3BuBarTcd. B Ha-
cTosee Bpemsi MPUMMEPHO 3 MUINIMOHA 4enoBek
nonyyarT 3aMeCTUTENBHYI0 MOYEYHYIO Tepanuio Ans
XBIM ctagun 5D 13 10 MUANNMOHOB, KOTOPbIE MO
Obl Ha Hee NpeTeHAoBaTb; OXUOAETCSH, YTO 3TU Lnd-
pbl BbipacTyT Ha 50-100% k 2030 r. [45, 46]. MNpuun-
Hbl pocTa 3aboneBaemMoCT! U PacnpOCTPAHEHHOCTU
nporpeccupytollen X6l BkntoyatoT B cebsi cTapeHne
HaceneHwusi, yBenmyeHne yucra cryyaes guabeta 2
TMNa v rMnepToHnn [47], a Takke HU3KNIA YPOBEHb An-
arHOCTMKM U TepaneBTUYECKOW aKTMBHOCTWU Ha paH-
HUX cTagusax 3abonesaHus [48, 49, 50, 51].

Takum obpasom, cyuiecTByeT HeobxogumMocTb
KOMMJIEKCHOro noaxoaa K BeaeHuto bonbHbix XBI1 na-
LMEHTOB MOXWUIIOTO M CTap4yeCcKoro Bo3pacTa ¢ KOMOp-
OuaHoW NnaTonormen, BKYas paHHIOK OUarHOCTUKY,
TWaTenbHy0 OLEHKY KOMOPOWAOHBIX COCTOSIHUA WU
CBOEBPEMEHHOE Ha4yarno JieYeHusi, HanpaBrieHHOro
Ha 3amepfsieHVe nporpeccupoBaHns 3aboneBaHns u
yrnyylleHne KadyecTBa Xu3Hu. B ganbHeliwem Tpe-
OyeTca npoBedeHWe OOMONHUTENbHBLIX MCCnenoBa-
HUIA ans 6onee rmyboKoOro MOHMMaHMS MEXaHM3MOB
B3ammogpenicteua XBIT ¢ gpyrummn 3aboneBaHusiMm
y MOXWUIbIX NAUMEHTOB, a Takke pa3paboTKn HOBbIX
MOAXOJ0B K ANArHOCTUKE U NEYEHNIO.

Bknad aemopoe:

. B. Ky3zaHoB — KoHuenuusi, ansamH uccre-
OoBaHus, cbop matepuana.

A. B. WeneTos., K. A. KabynbaeB — o6paboTka
mMaTepuana.

. b. KysaHoB, A. M. banmyxaHoBa — Hanu-
CaHue TekcTa.

I b. X)KymabaeBa — pegaktupoBaHue.

KoHgpnnukm unmepecos:
KOHGnMKT MHTEpPeCoB He 3asiBneH.
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This review article is devoted to the analysis of current data on the problems of diagnosis and treatment
of chronic kidney disease in elderly and senile patients with comorbid pathologies. The work considers the
main comorbid pathologies in combination with chronic kidney disease. Based on the analysis of modern liter-
ature, key areas for further research are identified. The data obtained emphasize the importance of a separate
approach to the diagnosis and treatment of this disease in elderly and senile patients with comorbid pathology.

The literature review highlights the need for an integrated approach to the management of elderly and
senile patients with comorbid pathology, including early diagnosis, careful assessment of comorbid conditions,
and timely initiation of treatment aimed at slowing the progression of the disease and improving quality of life.
In the future, additional research is required to better understand the mechanisms of interaction of chronic
kidney disease with other diseases in elderly patients, as well as to develop new approaches to diagnosis and
treatment.
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Byn wony mMakana inecneni natonorusicel 6ap erge kacTafbl XXKOHe erfe >xacTafbl HayKacTapaarbl
co3binMarbl Oypek aypynapbiH AuarHoCTUKanay XeHe emaey Macenenepi bonbiHWa aFbiMaarbl AepeKkTepai
Tangayra apHanfaH. JKymbicTa cosbinManbl Oyripek aypybiMeH Oipre Herisri inecneni naronorvsnap
3eptTeneni. Kasipri agebuetTtepai Tangay Herisinge ogaH api 3epTTeyaiH Heridri baFbiTTapbl ankbiHAanaabi.
AnblHFaH gepekTep inecne naTonorusicbl 6ap erae »xacTafbl XXaHe erfe »acTafbl HaykacTapga OCbl aypyabl
OunarHocTukanay MeH emaeyre xeke ke3kapacTblH MaHbI3ObINbIFbIH KepceTei.

XKyprisinreH agebu wony epTe AnarHOCTUKaHbI, KOMOPOUATI aFgannapabl MykuaT Oaranayabl xaHe
aypyablH gamMybiH 6acenaeTyre XXeHe eMip canacblH XxakcapTyFa OarbiTTanfaH eMaeyai yakTbinbl 6actaygbl
Koca anfaHga, kKomopbuaTi naTonoruscel 6ap erge »xacTtarbl )XoHe Kapinik >xacTafbl nauneHTTepai backapynbih,
KelleHAi TaciniHiH KaxeTTiniriH kepceTteni. Cosbinmanbl GyrMpek aypybliHbIH erge kacTafbl HaykacTapaarbl
DOacka aypyrapMeH e3apa opeKkeTTecy MexaHW3MOepiH TepeHipek TYCiHy, coHaan-ak OMarHOCTUKa MeH
emMeyaiH XaHa TacingepiH asiprey yLiH KocbiMLIa 3epTTeynep Xypridy Kaxer.

Kinm ces30ep: cosbinManbl OyMpek aypybl; erae »kacTafbl HaykacTap; kKaTap >XYPeTiH nmartornorus;
OnarHocTuka, eMaey, KeleHai Tacin
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OpgHon 13 npobneM COBPEeMEHHOW CUCTEMbl 34PaBOOXPAHEHNS ABASIOTCA OWWOKM B CECTPUHCKOM
yxoge. OTO CBA3aHO C TeM, YTO CEeCTPUMHCKMIM MNpOLECC ABMAETCA MHOro3ajayHbiM M BKMOYaeT B cebs
LUIMPOKMI CMEKTP MEPONPUSATUIA OT NPeaoCTaBeHNss Ha3HavYeHHbIX APYrMMU CneuuanmcTaMm MaHunynaums
[0 CaMOCTOATENbHOrO MaHMpOoBaHUS, peanM3aummn 1 oueHkn 3 deKkTMBHOCTM yxoada. Kpome Toro, npu yxoge
3a naumeHTamu C OHKONOrM4yeckMmMm 3aboneBaHAMY BO3HUKAIOT HeCTaHAapTHble Npobrembl, KOTOpble MOTYT
cnocobcTBOBaTbL PUCKY COBEpLUEHUS OLMOKM. TeM He MeHee, owmnbkam B CECTPUHCKOM yXOAe yaensercs
HegoCTaTOYHO BHMMaHWS, YTO BrieyeT pacnpoCcTpaHeHue OaHHOro SABMEHWs B CECTPUHCKOW mpakTuke. B
KasaxcTaHe oLmnbKkM B CECTPUHCKOW NPaKTMKe HE paccMaTpyBalOTCs Kak OTAeNbHas KOHUENLMS.

B npeacraBneHHoM nuTepatypHOM 0630pe u3yyeH heHOMeH OLMBOK B CECTPUHCKOW NpakTuke Ans
pacLMpeHns NOHMMaHWA 1 yny4dlleHns npouecca CeCTPUHCKOro yxoaa 3a nauMeHTamm ¢ OHKONOrM4yecKumm
3aboneBaHnAMU.

Mounck NuTepaTypbl OCYLLECTBNANCA B 3MEKTPOHHbIX 6a3ax gaHHbIX, Bkntovas PubMed, PSNet, Google
Scholar. B ctpaTternmn novcka ucnonb3oBanvcbk TepMuHbl Medical Subject Headings (MeSH) «oHkonorusy,
«MegMuUMHCKas cecTpay», «owwnbka», «CeCTpUMHCKOe Aeno», «xuMmuotepanusy». Kputepusmu BKAOYEHMSA
ObInn ny6nvkaummn, cogepxalime MHPopMaLmio O CECTPUHCKUX YNYLLEHMAX U/Unn owmnbkax Ha BCexX atanax
ne4yebHO-ANarHoCTMYECKOro npoLecca, B TOM YMCIe B OHKONOrMYECKOW NpaKTuke.

O630p No3BONMM YrnyGneHHO pPacKpbiTb U MOHATb PEHOMEH CEeCTPUHCKMX OLIMBOK B MPaKTUYECKOM
30paBOOXpaHeHUn, BKIOYas O0COBEHHOCTU KMMHWYECKOW OHKororun. CecTpuHCKas NpakTvka B OHKOMOMMM
He MoXeT ObiTb 6e30WwmnboyHON. HecMoTpsa Ha 3TO MEAMLUMHCKUM OpraHnsauusam CTOMT pasBMBaTb aHanu3
noteHumana cboeB BHYTPU W MexXQy CUCTeMamu, KynbTypy COOMAEeHUs CTaHAapToB, MEAMLMHCKYHO
KOMMYHUKaLMO, CUCTEMY COOBLLEHMA U packpbiTst 06 OlwmMbBKax. YcnelwHas ctpaterns no MUHMMM3aumu
OWMNBOK B KIMHMYECKOW OHKOMOMMM 3aK/io4aeTcs B PasBUTUM OCO3HAHHOCTM B BOMpocax obecneyeHus
Ge3onacHOCT NauMeHTam cpeam CneumanmncToB no yxoay.

Kriroyesbie crioga: OHKONOrMA; MeaMLMHCKasa CecTpa; owmnbka; CeCTPMHCKOe Aeno; XMMumoTepanums

BBEOEHUE Bped, a HebesonacHoe okaszaHMe MeAULMHCKOM

JleueHne oHKomnormyecknx 3saboneBaHUn sB-
NnseTca  NpoLEecCOM KOMMSEKCHbIM, CIOXHbIM 1
COMNPSXKEHHbIM C Pa3fMyHbIMU pUCKaMu ANs 340POBbS
naumeHTa. B Takom npouecce HensbexHbl OLINOKK,
CBSI3aHHble C MHAMBMAOyanbHbIMK  Npobnemamu
nauyneHTa, CUCTEMOM W oOpraHusaunen okasaHus
MEANLNHCKOM MOMOLLN, TEXHONOrMYeckummn ¢akto-
pamMuM ©W YpPOBHEM HaBbIKOB, OTBETCTBEHHOCTMU,
CaMOKOHTPONSA  MEOMUUHCKMX  COTPYOHWUKOB  [25,
32]. B 10 Xe BpeMsi, JOCTOBEPHYIO BEMUYMUHY pac-
NPOCTPaAHEHHOCTM OWWNOOK OnpenenuTe  TPYAHO,
MOCKOMbKY OHa BapbUpyeTcsl OT UCCNefoBaHUsA K
nccnenoBaHuto [32]. TeM He MeHee, CornacHo AaHHbIM
BcemupHon opraHusaumm sgpasooxpaHeHus (BO3)
NPUMEPHO KaXXAOMy AeCATOMY NauMeHTy B npoLecce
OKasaHuss MEAULMHCKOM MNOMOLWM  NPUYNHAETCS

18

MOMOLLN EXErogHO CTaHOBUTCS MpUYMHOW Gonee
3 MnH. cnyyaeB cmeptn. K Haubonee uvacTbiM
owmbkamMm OTHOCATCS: HenpaBUITbHOE MNPUMEHEHMWE
NeKapCcTBEHHbLIX cpeacTB, HebesonacHoe BbIMNOI-
HeHMe XMPYPruyeckmMx npoueayp, nepegada MHoek-
LUUA B NpoLIecCe OKaszaHUs MeOULIMHCKOW MOMOLLN,
avarHoctmyeckne owmbky, nageHus naumueHToB,
obpazoBaHMe NpPONeXHeW, HenpaBuibHas WOEH-
Tudmkauus nauneHToB, HebesonacHoe nepenveaHne
KpoBM W BeHo3Has Tpomboambonua [32]. BO3
Hayan peanv3oBbiBaTb HOBATOPCKYH MPOrpamMMHYyo
nHuumatmey «[ecsatunetve 6e30nacHOCTU NauneH-
ToB, 2021 — 2030 rr.», KOoTOpas HanpaBneHa Ha
BHEAPEHME CUCTEMHOro nogxoda k obecneyeHuto
6Ge3onacHOCTM NauMeHTOB Ha rrnobanbHoM, pervo-
HanbHOM W HauMoOHanbHOM YpOBHSAX [32]. OgHako B
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PucyHok 1 — bnok-cxema otbopa nyonukaumn

MEeOMLMHCKON MpakThke MPOAOSKalT NPOUCXOAUTb
cepbesHble npegoTepaTumble owmnbkm [1]. CornacHo
pesynbrataM UCCrnefoBaHusl, B KOTOPOM U3yyanucb
MPUYMHBI MOBTOPEHUSA OLIMOOK, BbIsIBIEHA OCHOB-
Hasi kateropusi — cnabocTb ynpaBneHus CUCTeMoun
30paBOOXPaHEHNsi B MpedoTBpaLleHMn MOBTOPEHMS
owmnbok. OdpdeKkTMBHOE YyrpaBreHne CO CTOPOHbI
MEHe)XePOB 30paBOOXPaHEHMs!, Ka4eCTBEeHHas pe-
anusauus obyvarolmx Meponpuatuid no besonac-
HOCTM MauMEeHTOB B YHMBEPCUTETAX, UCC-NefoBaHne
npvpoabl OWKNBOK, a Takke BHMMaHWe K UHAMBWUAY-
anbHbIM 0COBEHHOCTSIM FtoAen ABMAAKTCS OCHOBHbI-
MW acnektamu nNpounakTUKM peunansBoB Hebnaro-
NPUSATHBLIX COOLITUI B MEANLMHCKONM npakTuke [1].

B 3gpaBooxpaHeHun npobrnemMaTuyHbiMK SB-
NAKTCA OWKMOKM B CEeCTpUMHCKOM yxoae [27]. 3To
CBSI3@HO C TEM, YTO CECTPUMHCKUI NpoLecc ABnseTcd
MHOro3agaqHbIM 1 BKIHOYAET B CE0S LLUMPOKMI CNEKTP
MEpPONpUATUI  OT NPEAOCTaBMEHNS Ha3HaYEHHbIX
OpyrMMK crheumanuctaMmy MaHvunynaums 4o camo-
CTOATENBbHOrO MNAaHNPOBaHWS, peann3aLmn 1 OLEHKN
addpekTnBHOCTM yxoda. Kpome Toro, npm yxoge 3a
nauMeHTaMu C OHKOMOrM4yeckumun 3aboneBaHusiMu
BO3HMKAIOT HecTaHAapTHble npobrnembl, KOTopble
MOryT CrnocobCTBOBaTb PUCKY COBEPLUEHMST OLING-
k. COXXHOCTb BOMbLUMHCTBA METOAO0B NIEYEHMS OH-
KO-JTOrMyeckmx 3aboneBaHunin 3ako4aeTcs B pac-no-
3HaHUKN NPUYMHBI HEONaronpuUaTHOro cobbITus, ObINO
1 3TO CBSI3aHO C pe3yNnbTaTOM TOKCMYHOCTU feve-
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HUSA, HebnaronpusiTHbIM 3EKTOM nedYeHuss unm
pesynstatom ownbkm [27]. CneumnanucTsl No yxogy
Haxo4ATCA Ha MEepPBON NWHMM OKa3aHus MeOULMH-
CKOW MOMOLLM, CNedoBaTenbHO, UrpaktT LUeHTpanb-
HYH0 ponb B obecneyeHnn 6e30nacHOCTN NaUMEHTOB,
a TaKkke MMEIOT BbICOKUM PUCK YMYLLEHNS SNTIEMEHTOB
yX0[da Ha pasnuyHbIX 3Tanax nevyebHoro mpouecca
[25]. B KaszaxcTaHe owmnbKn B CECTPUHCKOW MpaKkTu-
Ke He paccMaTpuBaloTCs Kak OTAenbHas KOHLEeNuus.
BcregctevMe 3TOro KONMMYECTBO NMTe-paTtypbl, OC-
Bellawlee MCCnegoBaHUa NpuUpoabl CECTPUHCKMX
ownbOoK CKyaHoe.

Llenb nutepaTtypHoro o6sopa — nsyuntb ge-
HOMEH OLLIMBOK B CECTPUHCKON MpaKTuKe Ansi pacluu-
peHMs MOHUMAHWS 1 YITyYLLEeHNsI NpoLiecca CEeCTPUH-
CKOrO yxoda 3a MauueHTamMu C OHKONOTUMYEeCKUMM
3aboneBaHVaMU.

B anpene 2024 r. 6bin npoBegeH BCECTOPOH-
HUA 0030p CcyLlecTBYOLWEN nuTepaTypbl B 6asax
naHHbix PubMed, PSNet, Google Scholar. B cTpa-
TErMn mnoucka uncnonb3oBanMcb TepMuHbl MeSH
(Medical Subject Headings) «oHkonorusi», «menm-
LUMHCKas cecTpay, «OLmMbKa», «CECTPUHCKOE Oenoy,
«xmmuoTepanuay. NaeHTndukaumsa ccbifiok uccne-
OOBaHW Takke MPOWM3BOAMNACb BPYYHYH, 4TOObI
BbISIBUTb ApYyrMe MOTEeHUMnarnbHble WCCReqoBaHus,
COOTBETCTBYIOLLME KpUTepusam nomcka. Novck oxea-
TbiBan nepuoa B 17 net, ¢ siHeapsa 2007 no aekabpb
2024 r. PaccmaTtpmBanucb nybnvkaumm nepBUYHbBIX
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OneMeHTEI o
IIpenmectByromue CCCTDHHCKOrO BryTpennuii npouecc CecrpuHCcKast HWcxon mns
(bakTops! T}If)xo;:[a CECTPHHCKOTO yXo/a omnboka HaleHTa
* TpynoBeie n *Ocmortp * BHyTpeHHme e IloreHnmaneHas +C BpezoM uist
MaTepuaIbHbIC « JTnar=os LEHHOCTH U ommbKka 3/10pPOBbS
PpeCypeel | [LrannpoBanne N yoexrennst [, * Ommbxa [, *be3 Bpena ans
*Komannnast pabora « BMeIaTe beTBa *IIpomeccs! MpUHATHSL 3/10pOBbBS
U TIpOLECC «Ouenka peleHuit
KOMMYHHKAIIUH
YHHKAL 3¢ pekTuBHOCTH * puBbraxn

PucyHok 2 — Mogenb cecTpuHCKMX owmook [16]

N BTOPWYHBLIX MCCMEeOOBaHUM Ha aHIUNCKOM S3biKe,
N3yyaBLUME MPUYMHbBI, 3NEMEHTbl YMNyLWEeHWn B ce-
CTPVHCKOM yXO4e W BMMsSIHAE Ha MCXOn OKa3aHHOW
OHKOIorm4yeckon nomoLun. Kputepusammn BKMOYEHUA
Obinn  nybnvkaumu, cogepxawmue MHopMaLmio o
CECTPVHCKMX YNyLEeHMaX wu/unu owmbkax Ha Bcex
aTanax ne4ebHO-AnarHOCTUYECKOro npouecca, B TOM
yucrne B OHKOMOrM4eckowm npaktuke. Ha ocHose no-
ncka B 6asax gaHHbIX NepBoHavanbHO ObiNo Hamge-
HO 19 791 nybnukauun. B koHue oTbopa B BbIOOPKY
ObINO BKIMHOYEHO 28 maTtepuana, COOTBETCTBYHOLLMX
kputepuam (puc. 1). AHanm3y nogBeprnnce ny6-nuka-
UMM NEPBUYHBIX MCCrEeAOoBaHU (KPOCC-CEK-LIMOHHbIE
N MPOCMEKTUBHbIE 0BCEpPBaLMOHHBIE MCCNeoBaHns,
NCCNegoBaHNs Ha OCHOBE OOOC-HOBaHHOW Teopuu),
BTOPUYHbBIX MCCReAoBaHui (cuctematudeckme, Hap-
paTuBHbIE, KPUTUYECKNE N MHTErpaTBHbIE 0630pbl), a
TaKke TeopeTnyeckmx (KOHUenTyanbHble aHanusbl) u
npuKnagHbix paboT, oTpaxatLue BAMsHMe pesyrbra-
TOB UCCNEAOBaHNS Ha KMMHUYECKYHO MPAKTUKY.
KoHuenuus ownMboK B CECTPUHCKOM NPaKTUKe
B kadecTBeHHOM wccriegoBaHWM, U3yyaBLUEM
CECTPUHCKYI0 MNPaKTUKy, BrepBble Oblnl  BbISABNEH
hEeHOMEH CEeCTPUMHCKUX OWMBOK mnn ynyLeHHOro
cecTpuHckoro yxopa [15]. CornacHo pesynsratam
8-waroBoro metoga KoOHUeNnT aHanmu3a Yokepa u
ABaHTa [16], Mogenb CEeCTPUHCKMX OLMNBOK nmeet
HEeCKONbKO 0BLWnx aTpnbyToB B KIMHUYECKMX CUTYya-
umax: 1) npegwecTsyolme PakTopbl; 2) dNeMeHThbl
CECTPUHCKOro yxoda; 3) BHYTPEHHUW npouecc ce-
CTPUHCKOTO yxoaa; 4) cecTpuHckas owmnbka, 5) nexon
naumeHTa (puc. 2). Kateropumn atpubytos B mogenm
CECTPUHCKMX OWNBOK pacKpbiBaloT Boree LMpPOKyto
KOHLEMLUMIO YNYLLEHHOro CECTPUMHCKOTO yxoaa.
lMpedwecmesyrowue hakmopbl CECMPUHCKUX
owubok. CormacHo pesynsrataM WHTErpaTMBHOIO
0630pa 1 KOHUEeNT aHanm3a oWnbOoK B CECTPUHCKOM
yxode, npepllecTByowme gakTopbl paccmatpusa-
I0TCA Kak BHelwHue obCToATenbCTBa unn cobbiTus
B MNPaKTUYeCKOW cpede, KOTopble CrnocobCTByOT
BO3HMKHOBEHMIO owmnbok [16, 20]. B nonepyeHHOM
nccnengoBaHUn, oxeaTtuslleM 537 cneumanucToB Mo
yxoay 13 Tpex knuHuk Hito-Mopka, 99% pecnonaer-
TOB Ha3Banu OCHOBHOW MPUYMHOW OLWNBOK AednumnTt
KagpoBbiX pecypcoB, 98% ykasanu Ha HegocTaTok
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KOMMYHMKaUMM BHYTPU W MeXZy LUCUMMIMHAMU,
a TakKe Ha HenorHoe OCHaLLeHWe MeAULMHCKAMU
n3genmamMn. IHTepecHo, YTO 3HaYUTENbHbIX CBA3EN
MEXOY XapakTepUCTUKaMU PECMNOHAEHTOB U MpUyn-
HaMy MPOMyLLEHHbIX CryYyaeB yxoga obHapyxeHo He
obio [19]. B gpyrom mnccnegoBaHum, NpoBeOEHHOM
cpenmn 107 Hemeuknx cnyx6 goMallHero yxona u 656
crneumnanvcToB Mo yxoay, Nokasano, YTo K KM4eBbIM
hakTopam, npewecTByLWUM CECTPUHCKMM OLUING-
Kam, OTHOCATCS BbicOKas pabodast Harpy3ka (48,3%),
HeJocTaTovHas KOMMeTeHTHoCTb (45,4%), HexBaTka
nHcpopmaummn (39,9%), kagposbii gedpuunt (37%)
n neperpyska obszaHHocTaMu (32,6%). HenonHas
OCHALLEHHOCTb MW HEeUCNPaBHOCTb MEAMLIMHCKMX
yctponctB (13,7%), OTCyTCTBME aKTyanbHOW MO-
NUTUKN  peanusaumm cecTpuHckoro yxoga (3,8%)
n ownbkm pykosoacTtea (4,4%) Obinn onpeaeneHsbl
Kak HanmMmeHee 3Ha4yuMble hakTopbl. bbino yctaHoB-
MEHO, YTO KBanNMUUUPOBAHHbIE CMEeuuanncTbl no
yXo4y ualle oTMevanu pasHoobpasue akTopos,
CMoCcOBCTBYHOLLUNX BO3HUKHOBEHUIO OLUMOOK, Yem KX
MOMOLUHMKN C OrpaHnyeHHon keBanudukaumen [13].
B kayecTBeHHOM MCCnegoBaHUM CECTPUHCKMX OLIU-
BOK NnepeyvrcrneHHble hakTopbl TaKkKe YNOMSAHYThI B 7
TEMaTUYECKMX KaTeropmusx, B YNCIE KOTOPbIX Npeank-
TOpaMu ynyLLIEHHOrO YX04a BbICTYNakoT 3aTpathbl Bpe-
MEHW Ha BbINOMHEHNE CECTPMHCKNX BMELLATENbCTB,
HepauuoHarbHOe UCMONb30BaHne KagpoBbIX pecyp-
coB 1 HeaddekTnBHoe AenermposanHue [15]. Oan-
Hble MmpegLecTByowmne akTopbl NOATBEPKAAKTCS
pesynstatammn Oubnuorpaduyeckoro aHanmsa 32
nyGnukaumn, NOCBALEHHbLIX nNpobrneme ownbok ce-
CTPUHCKOro yxoda B pamkax 6e3onacHoCTV naumeH-
TOB, PWUCK-MEHEMKMEHTa W, B 4YaCTHOCTW, MeauKa-
MEHTO3HbIX oLWNBOoK [9].

OnemeHnmbi cecmpuHckoeo yxoda. Ob6was
CTPYKTypa CEeCTPMHCKOrO mpouecca COCTOMT U3 MATH
3TanoB, KaXAbll N3 HUX MOXET MoaBepratbCcs BO3-
OEVCTBUIO MpeaLwecTByOWMX (aKkTopoB, nocnea-
CTBUSI KOTOPbIX OTPaXaKTCH Ha BHYTPEHHUI NpoLece
CecTpuHCKoro yxopa [16, 24]. OnpepeneHo OeBsTb
perynspHO ynyCKaeMbIX 3NEeMEHTOB CECTPUHCKOrO
yxoda: TpaHCNopTUPOBKa, CMeHa MONOXeHWs Tena,
KopMreHue, obyyeHne, NMNaHMpOBaHWE BbIMMNCKM,
ncrxoamoumoHanbHas nogaepXka, npouenypbl -
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reHbl MauueHTa, AOKYMEHTMpoBaHue u Habmwoge-
Hue [16, 20]. McMullen n ap. [19] cpaBHUNIM cBOM
pesynbrathl C pesynsratamu Apyrux uccrieqoBaHuin
N BbigBUNM Goree BbICOKMIM MPOLEHT YMyLLEHHOro
yxoda B Takux mpoueccax kak oueHka (71%), ce-
CTpuHckme BMewartensctea (93%) v nnaHnpoBaHue
(82%). B paccmaTtpuBaemom nccrnegosanum 87 % pe-
CMOHAEHTOB yKasanu, 4To Hambonee 4acTo ynyckarT
MPVKPOBATHbIA MOHUTOPUHI YPOBHS TOKO3bl Y Na-
uneHTa, 82% He NPOBOAAT OLEHKY naumeHTa n 81%
He cobmnogatT rurneHy pyk. KacatenbHO CecTpuH-
Ckux BMellaTenbCcTB 54% pecnoHOEeHTOB Mpu3Hanu
npobenkl B opraHu3aumy neyebHoro nutanus, 74%
He BbIMOMHANN NMaHMPOBaHNE BbINUCKM 1 0byYeHne
nauveHTa [19]. B gpyrom nccnegoBaHumn obHapyxe-
HO, YTO crneuManucTbl MO YX04y PasfnnyHbIX YPOBHEN
obpasoBaHusa Yacto ynyckawT 19 ns 24 sarneMeHToB
CECTPUHCKOro yxoda — MH(OPMMPOBaHMWE NaumeHTa
06 ocobeHHOCTAX 3aboneBaHusi, AUarHOCTUYECKUE
nccrnegoBaHunst, MONTHOE JOKYMEHTUPOBAHME BCEX He-
06XOAMMbIX OaHHbIX MauueHTa, oueHka addekTuB-
HOCTM NeKapCTBEHHbIX CPEACTB, LieneHanpaBneHHas
MOBTOPHAasi OLleHKa B 3aBMCMMOCTU OT COCTOSIHUSA Na-
LUMeHTa, yxo4 3a Koxel/paHamu, yxof 3a MorioCcTbio
pTa, MOHUTOPUWHI NOTpebneHus/BblaeneHns XUako-
CTW, OLEHKa >XW3HEHHO BaXHbIX MoKasaTenew, Mo-
HUTOPWHI YPOBHS TJIOKO3bl, 3AMOLMOHanbHas nog-
Oep>kka nauyneHTa un/vunmn ero cembun, obpaboTka pyk,
CMeHa MoroXeHUs Tena Kaxable ABa yaca, Kopmre-
HWe nauueHTa y noctenu u ap. [5].

BHympeHHUU rpoyecc cecmpuHCKo2o yxooa.
OrnemeHTbl yxoda perynspHo noaduparTcs NHONBUAY-
anbHO Ans nauueHTa B 3aBUCMMOCTU OT €70 COCTOSIHUS
n notpebHocter. OgHako, Ha MpegocTaBneHve Kade-
CTBEHHOrO 1 3hPEKTMBHOMO YXOAa BIMSOT BHYTPEH-
HVe haKTopbl — ITUYECKMNE HOPMbI, KOTHUTUBHOE MbILLI-
NEeHne, XN3HEHHbIE LIEHHOCTU, YOeXaeHWs, NPUBbIYKU
n otpuuanue [15, 16, 20]. CoOBOKYNHOCTb AaHHbLIX BHY-
TPEHHMX (PaKTOPOB ONpeaensieT pornb cneuuanucta no
yxogy n chopmumpyeT ero npodeccroHansHoe nosege-
Hue. V3 aToro crnefyert, YToO HpaBCTBEHHbIE, PENUMMO3-
Hble, HayYHble YOEXOEeHMS 1 NNYHbIE LEHHOCTW BINSIOT
Ha peLleHne, Kakne anemMeHTbl yxofa nauueHTam oyayt
NPenoCTaBNATECH, OTKMNaAbIBaTbCA MM MPOMYCKaTbCs
[24]. MNpuBbIYKM — 3TO YCTOMYMBLIN U YrpOXatoLLUIA
BHYTPEHHMI haKTOp, MOCKOMbKY OH JIULLAET crneuu-
anucTa no yxogy npvHMMaTb OCO3HAHHbIE PeLIEeHUs
N CTUMYMMPYET Ha ynyLleHne 3TanoB CEeCTPUHCKOro
npouecca [15, 16]. OTpuuaHue ownbOK MM oTCyT-
CTBME YyBCTBUTENBHOCTW K MOTEHUMAnbHbIM OG-
KaMm BOCMPMHMMAKTCS KaK YacTb €CTECTBEHHON
noscegHeBHoW pyTuHbl [17, 20]. B xoge kayecTBeH-
Horo uccrnegosaHus B. Kalisch [15] onucaH cuHgpom
«3TO0 He mos paboTay, NPOSBMASIOLMIACA B OTKase
crneumnanucToB MO yxody KOHTPONMMPOBAaTb KayecTBO
JernervpoBaHHbIX BMELLATENbCTB U B pa3HOrnacusix
OTHOCUTENbHO pacnpepeneHns obasaHHocten. Co-
CTOsIHME cTpecca M (U3MYEeCcKOn ycTanocTu, 3agadu

Meouyuna u sxonoeus, 2026, 2

BHE NpodreccroHanbHbIX 00A3aTeNbCTB, MeXay Tem
OTCYTCTBME MpedaHHOCTU npodheccun, CTpemsieHus
COBEPLUEHCTBOBAaTb 3HaHMSA M HaBbIKM, HU3KasA OT-
BETCTBEHHOCTb B COOMOAEHMN NpodbeccuoHanbHbIX
npaBun 1 3TUYECKMX HOPM TakKe OKa3blBalOT 3HA4U-
TeNnbHOE BNMWSIHWE HA BO3HMKHOBEHME OLLIMOBOK B ce-
CTpuHCKoM npakTuke [11, 24].

CecmpuHckasi owubka. Ownbkn B CECTPUH-
CKOM yXxofe onpenensitoTcs Kak CTaH4apTHbIA He-
0OXOAMMBIN yX0f, KOTOPbIA HE 3aBepLUeH WU He-
CBOEBpPEMEHHO MpefocTaBneH nauueHty [5, 20].
[pyron aBTOp OMMCLIBAET CECTPUHCKYIO OLUMOKY Kak
HeoBXoAMMbIN CECTPUHCKUIA YXOA, KOTOPbIN Bbin yny-
LWEeH YacTUYHO MnM MonHocTbio [19]. YnyLleHHbI
CECTPUHCKUIA yXOp, pasfenstoT Ha ownbkmn gencTeuns
n owmnbkn 6esnencteunsa. OwnMbkM aencTemst Npegno-
naratT HenpaBuibHblE OEWCTBUSA, B TO BpPEMS Kak
OLLIMOKN Be3nencTBmUs — 3TO HECNOCOOHOCTL caenaTh
npaeunbHble aenctaugd [15]. Kpome TOro, cyuecrsy-
€T MOHATUE KaK NoTeHumanbHasa ownbka — 310 npe-
AoTBpalleHHoe HebnaronpusatHoe cobbiTe n He
noBnekLas Bpega 340poBbio naumeHTa. NogobHble
OWNBKM HE 3aMETHbl, HO TEM HE MEeHee SABMATCA
npegLwecTBEHHNKaMM Cepbe3HbIX HEraTMBHbIX COObI-
TUIA, BUNSAOLWMX Ha Grnarononyyve nauuneHTa [17].

Ucxo0 dnst nayueHma. B ceCTpuHCKOM NpakTu-
Ke owmnbkn BegyT K pasnuuyHbIM nocneacteusam [13,
18]. B pesynbrate owmnbok ncxon neyveHns naumeHTa
MOXET 3aBepLunTbLCA C BpeaoM unu 6e3 Bpeda 300-
poBbio naumeHTta [15, 16]. CornacHO AaHHbIM OOHO-
ro UCCNedoBaHWs, OWMOKM Mpu BBEOEHUWN IEeKapcTB
(n=599) BbI3bIBanM nerkue nospexgeHns y 13,2% na-
LMeHTOB v neTanbHble ncxogel B 0,2%. HapylueHns npu
nepess3ske paH (N=498) NpuBoaUNY K NErKUM NOBPEX-
nenHnsam B 13,1%, cpeaHum — B 2,6% 1 TSDKENbIM — B
0,2%. OWwnbKM NP BLIMNOSTHEHWUWN APYTNX CECTPUHCKMX
BMeLaTtenbCcTB (n=471) oBycnosBunu nerkme noBpex-
nenHna B 14,6%, cpegHue — B 3,2%, cepbesHble — B
0,2% wn netanbHble ncxoabl — B 0,2% cny4yaes [13].
Cucrtematnyeckun o63op 70 nccnegoBaHui, npose-
OEHHbI B COOTBETCTBUN C KOHTPOMNbHLIM CMUCKOM
OTYETHOCTWM AN MeTaaHanu3oB HabnogaTenbHbIX
nccrnefoBaHUi OOHapPYXUIl, YTO OOMs CePbe3HOro
Bpeda naumMeHTaMm, Bbi3bIBaKOLLEro ANMTENbHYI0 Mo-
CTOSIHHYI0 MHBanNuMAHOCTb UMW CMepTb, COCTaBuna
12%, 13 Hux 6% nauneHToB NoaBepralTcs NpeaoT-
BpaTMmMoMy Bpeay. Y NauueHTOoB, Nofy4vatoLmx Mme-
OVLUMHCKYHO MOMOLb B XMPYPrMYEeCKUX OTAENeHnsx
N VHTEHCUBHOM Tepanuu Gornee BbICOKUA PUCK MO-
nyvyeHns Bpeda BCMEACTBME NPUMEHEHUsI fekap-
CTBEHHbIX CPEACTB, UHBA3UBHbLIX AUArHOCTUYECKMX,
XUPYPruyecknx U Apyrnx TepaneBTUYecKMX npoLe-
ayp [23]. MocneacTems owWMBOK MOrYT OTPa3nTbCS
HeraTMBHO He TOMbKO B OTHOLLUEHWMM MauueHTa, HO
N ero cembu, a Takke crneumanucta CeCTPUHCKOro
[ena, KoTopbI COBEPLUMI OLLIMOKY 1 BCE KOMaHAbI,
yyacTBylolleri B rnedebHOM npouecce U HakoHel,
NpUYUHUTE ywepb penyTaumm n UHAHCOBOMY MO-
NOXEHNIO MegULMHCKOW opraHmsaumm [18].
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Yawle Bcero owmnbBKM B CECTPUMHCKOM YyXoge
He COOOLWaKTCA MMM HE OLEHMBAKTCS LOIMKHbLIM
obpasom [30]. OcHOBHbIMK Bapbepamu coobLLEHUS
006 owmnbkax ABNATCA HE3HaHUe npouecca nogayu
nMHpopmaumm o6 owwmbkax [17], onaceHnss No NOBO-
4y OUCUMMIIMHAPHBIX Mep unmn cyaebHbIX UCKOB, pe-
aKkuMs agMUHMCTpauUW, HEraTUBHOE OTHOLUEHME C
nauMeHToM, Bpems Ha pa3bop OWwunbOK U OTpbIB OT
pabo4yero npouecca, OTCYTCTBME OOpaTHOW CBHA3M
nocne nogayn oT4ETOB O HEGNAroNnPUSTHOM COObLITUM
[10, 22, 29]. Hapsay C 3TUM 4yBCTBO BUHbI, CTbiga n
ocyXeHue Konner nogaensoT XenaHve coobwarb
00 owmbkax [24]. BcnenctBue 3Toro owmbku cneum-
anucToB MO YXOA4Yy MPWU3HaHbl CEPbE3HON CKPbITOW
npobrnemon B ceCTpuHCKon npakTtuke [15].

MHOroakTopHOCTb CECTPUMHCKUX OWNBOK U
OXBaT BCEeX 3TanoB npotecca yxoda TpebyeTt ocoboro
BHUMaHWs NSt MMHMMU3aLny pacnpoCcTpaHeHns nx B
CECTPUHCKOWN NpakTuKe.

CecTpuHCKME OLUMGKN B OHKONOrnu

XvMroTepanus OAVH U3 METOLOB NEYEHUS OH-
Korornyeckmnx 3abonesaHui, Npu KOTOPoOM Hanbonee
4YacTo MpoucxodsaT owmbkn Ha 3Tane Ha3HayeHus,
Jarnee HEMHOro ycTynaktT MO pacrnpoCTPaHEHHOCTU
npouenypbl passegeHuns, Bblgadun n BeegeHns [2, 3,
14, 28]. B 6a3e gaHHbIx CUCTEMbI OTYETHOCTU O Be3-
onacHoct nauueHToB [leHcunbBaHun (PA-PSRS)
3aperucTpupoBaHoO MNpeBanvpylollee  KonMyecTBO
BMAOB owmnbok Kak nponyck Ao3bl (32,9%), Henpa-
BUNbHas go3a/nepego3uposka (66,2%), HenpaBub-
HOe Bpemsl U HenpaBwibHbIN xuMmuonpenapart (43%)
[4]. TMomumo 3TOro, BLISIBNAOTCS OLWIMOKN BO BPeEMS
MOHWTOPWHra 3a NauueHToOM, OTCYTCTBME UMK Henpa-
BUNMbHAas MapKUpOBKa, He MPUHATWE BO BHUMaHWE
NPOTMBOMOKA3aHUM 1 B3aMOLAENCTBUS NIeKapCTBEH-
HbIX CPEACTB, HEBepHasa 3anuch [3]. YmanyusaHue
crneumnanvcToB CECTPUHCKOIO Aena us-3a cnabon cu-
cTeMbl co0bLEHNs1 06 MHUMAEHTE, 6OA3HM U BOCMPU-
ATUS PYKOBOACTBA 3HAYMTENbHO NPENATCTBYET ONTU-
MarnibHOMY pacCcnefoBaHUI0 U yNpasgHEHUIo OLWMBOK
BO Bpemsi xumuoTtepanuu [22]. B gpyrom uccnegosa-
HUM BbISIBNEHO, YTO PacrnpoCTpaHEeHMo ownbok BO
BpeEMS XMMmoTepanun crnocobcTBOBan HenpaBuiib-
HbI NPUEM XMMUoNpenapaToB NauneHTamm, NpoXxu-
BaOLLMX B rOPOAE M CO cpedHM ypoBHEM obpasoBa-
Hus (95% [OW) [8]. 31o cornacyetcsa ¢ K. Schlichtig n
ap. [26], koTopble B CBOEM MCCregoBaHUM COOBLLN-
nu, 4yto 30% BCeX MeauKaMeHTO3HbIX OLLIMOOK Obinn
BbI3BaHbl NaLMeHTaMu.

Heckonbko aBTOpOB, M3y4yaBlune 6Gesonac-
HOCTb J1€eKapCTBEHHbIX CPEACTB B OHKOMOIrMW, Bbl-
SIBUMM MOBBILWEHHbIA PUCK JOMyLeHns ownboK BO
BPEMSI HasHa4yeHusl, Bblgayn U npvema noaaepku-
BalOLLMX NEKAPCTBEHHbIX CPEACTB, HE OTHOCSLLMXCS
K xumunotepanuu [3, 4, 31]. Owmnbkn BO Bpems Cco-
NPOBOAMTENBHON TEpanun B OHKOMOMMM NMPOUCXOOAT
C PaBHO3HA4YHOW 4acCTOTOW, YTO U C XMMMoNpenapa-
Tamu. HecnocobHOCTb OBHapyUTb TOKCUYHOCTb
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NeKapCTBEHHOIO CPeACcTBa, HeCObMNaeHne pexuma
fie4yeHns B TOM ymncre onpegeneHsl kak Hebnaronpu-
ATHble cOObITUSI B nedebHom npouecce. MNMpuirHamm
OaHHbIX TUMOB OLWMOOK CryaT HeCcornacoBaHHOCTb
NEeKapCTBEHHbIX CPeAcTB KIUHWLUMCTaMU U OTCYT-
CTBME afileKBaTHOWN 3MEKTPOHHONM NOAAEPXKKN BO Bpe-
MS Jle4eHMs1 MauMEeHTOB C OHKONOrmyeckuMmu 3abo-
nesaHnamun [4, 31]. o pesynbtataMm nonepevyHoro
nccrnefoBaHns MeOuKaMeHTO3Hble OLMOKM  YacTo
NPONCXOQAT M3-32 HEKOMMETEHTHOCTM NepcoHarna u
OTCYTCTBMS MPAKTUKM NepPeKpecTHonm nposepku. Mpu
3TOM NMPeaoTBPaTMMOCTb OLIMBOK B Mpueme nekap-
CTBEHHbIX cpeacTts coctaBuna 99% [3].

B nydeBow Tepanuu owmnbKM BO3HMKAKT Ha
aTanax MnaHupoBaHWs Mpoueaypbl, BBEAEHUSA BHY-
TPUBEHHOIO KOHTpacTa, npemeaukauumn, MMmMoounu-
3auumn, NO3NLMOHNPOBaHUS 1 yNpaBneHus n3obpaxe-
HneMm. OgHako GONbLUMHCTBO OWNOOK HE ABMAAHOTCS
KIMHMYeCcKn cepbesHbiMu [7, 21]. AHanua pacnpege-
neHus owmnbok No npodeccrnoHanbHbIM rpynnam no-
Kasarn, 4Yto Havbonbllee KONMMYecTBO MPUXOAWUIOCh
Ha cneumanucToB Mo yxogy — 60 coobwennii (27%),
Bpayven — 57 coobuieHnii (26%) n dunankos/go3nme-
TpuctoB 37 coobueHni (17%). B kadecTBe OCHOB-
HbIX (PAaKTOPOB OLIMBOK BblAENEHbI CHWXEHUE MpOo-
n3soanTensHocTh (79%), 6apbepbl B KOMMYHUKALIMM
(26%), akonornyeckue/TexHn4eckne obcToaTenscTea
(25%) n oTcyTCTBME CTAHAAPTU3MPOBAHHBIX NMOMUTUK
(17%) [21]. 3TOT BbIBOA CcoOrnacyeTcs C NpeablayLmm
nccregoBaHNeM, rge KOMOMHaUMst HECKOMbKMX Mpu-
YMH MHUMOEHTOB CnocobCTBOBANO BO3HMKHOBEHMIO
no4Tn owmbkam n/vnu owmbkam. [JaHHoe uccneno-
BaHWe OBHapyXuno, 4YTO perynspHas HesaBucHUMasi
npoBepka KapT U MOHUTOPWHT B XoAde nedYeHuns 6binm
BaXXHbIMW Mepamu o obecneyeHnto 6e3onacHoOCT B
nyyesown Tepanun [33].

Mo MHEHWIO NaLMEHTOB OLUMOKN B NIEYEHNMN OH-
Korornyecknx 3aboneBaHnii CBA3aHbl C YMEPEHHbIM
Unu cepbesHbIM BpegoM Ans 3gopoBbs [6]. Buabl
ownboK, KoTopble coobLlanucb B uccnegoBaHum [6],
aHanorm4Hbl ONMCaHHbIM Bbille B AaHHOM 0630pe. B
3TOM e nccrieqoBaHum coobLyaeTcs, YTo ownbku B
nevyeHnn Bcerga OOMmKHbI ObITb PaCKpbIThl NALMEHTY.
Pesynbratbl KOHTEHT-aHanM3a xanob nauMeHToB Ha
OHKOIOMMYECKyH MOMOLLb MOoKa3anu, 4YTto ownbku B
KOMMYHMKaLMN BO BPEMS yXo[4a CnocoOCTBYOT npe-
OOCTaBMNeHUI0 HeHaanexawen nHpopMaumm u He-
npodeccuoHansHOMy B3ammogencTauio. Owmnbkn B
KOMMYHMKaLMN NogpasyMeBatT HEBHMMATENbHOCTb,
OTCyTCTBME 3aMNaTun, 3agepkka obpaTHON CBS3N CO
CTOPOHbI CMEeunanncToB Mo yXo4y Ha pPasfnyHbIX
aTanax oHkornornyeckon nomoium [12]. MNpobnemsbl B
MEeOMLMHCKON KOMMYHUKaLMK 3aBUCAT HE TOMbKO OT
MHAMBUAYanbHbIX CNOCOBHOCTEN CneunanvcToB Mo
yXOAY, HO M 3TOT BOMPOC KacaeTcsl CTPYKTYpPbI U Kyrb-
TYpbl B MEOUUMHCKNX opraHm3aumsax [12].

KnuHnyeckasi oHKOMornsi sSIBASIETCA MEXNpo-
dreccrmoHanbHOM U MEXAUCUMNIMHAPHON OTPacribio
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B MeauuMHe, YTO MOBbILAET PUCK BO3HUKHOBEHUS
owmnbok B CECTPUHCKOWM NnpakTuke. bonee Toro, nayu-
€HTbl C OHKOITIOrMYecKMMn 3aboneBaHUAIMK paccma-
TPMBAOTCS Kak yA3BMMasi rpynna, crnegoBaTenbHo,
HEMOmMHbIN, He3aBEPLUEHHbIA UMW  HenpaBuIbHbIN
yXo4 KparHe oTpuuaTenbHO BRMSET HA UCXOL nedve-
Hua 1 Grnarononyyve nauyneHta. Takum obpasom, B
HacTodllee BpeMsi CyLecTBYytoT npobrnembl B obe-
crevyeHnmn 6e3onacHom rocnMTanbHOM cpeabl NaumeH-
TaM. [NpumeyaTenbHO TO, YTO OLUMOKN B CECTPUHCKON
npakTuke NpPefoTBpaTMMbI, HO TPEDYHOT peanu3aumm
oonee ahPEKTUBHBIX NHALNATUB.

BbIBOAbI

JlntepatypHbii 0630p No3BonNuUn yrinyoneHHo
pacKpbITb 1 MOHATb PEHOMEH CECTPUHCKMX OLUMOOK B
NPaKTUYECKOM 3[4 paBOOXpPaHEHMM, BKITOYasi 0COOEH-
HOCTM KITMHUYECKOW OHKonoruu. MNMockonbky nevyeHne
N yxon npu OHKorormdeckux 3aboneBaHusix Gonee
CNOXHblE, KPUTUYECKM BaXKHO YCUIMBaTb YPOBEHb
©e30nacHOCTK, a Ka4ecTBO fle4eHUss U yxoda nocro-
SIHHO oueHMBaTb U ynydwaTb. CecTpuHckas npak-
TUKa B OHKOMOIMN He MOXET ObiTb 6e30LINBOYHON.
HecmoTps Ha 3TO MeAMLUMHCKMM OpraHvM3aumsmM CTo-
UT pasBMBaTb aHanu3 noTeHumnana cboeB BHYTpPU U
Mexay cucteMamu, KynbTypy cobnogeHus ctaHgap-
TOB, MEOULMHCKYD KOMMYHMKaLMI0, CUCTEMY COOO-
LLIEHMST 1 pacKpbITUS OLIMOOK. YcnellHast cTpaTterns
Mo MUHUMU3ALNN OLLMOOK B KITMHNUYECKOW OHKOMOrnm
3akntoyaeTcs B pas3BUTUM OCO3HAHHOCTU B BOMpPO-
cax obecrneveHns 6e30MacHOCTU MauueHTam cpeam
CMeLmanmcToB Mo yxoay.
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In healthcare, nursing errors are problematic. This is since the nursing process is multitasking — from
providing the prescribed intervention by other specialists to independent planning, implementation and
evaluation of care effectiveness. In addition, caring for patients with cancer presents unique challenges
that may contribute to the risk of error. However, nursing omissions are not given enough attention, which
leads to the spread of this phenomenon in nursing practice. In Kazakhstan, errors in nursing practice are not
considered as a separate concept.

The objective of this review is to study the phenomenon of errors in nursing practice to expand
understanding and improve the nursing care process for patients with cancer.

The literature search was conducted in electronic databases, including PubMed, PSNet, Google
Scholar. The search strategy incorporated specific Medical Subject Headings (MeSH) terms: «oncology»,
«nursey, «errory, «nursing», «chemotherapy». The inclusion criteria were publications containing information
on nursing omissions and/or errors at all stages of the treatment and diagnostic process, including in oncology
practice.

This review has provided a deeper revealing and understanding of the phenomenon of nursing errors in
practical healthcare, including the specifics of clinical oncology. Nursing practice in oncology cannot be error-
free. Despite this, healthcare organizations should develop analysis of the potential for failures within and
between systems, a culture of compliance with standards, medical communication, and a system for reporting
and disclosing errors. A successful strategy for minimizing errors in clinical oncology is to develop awareness
of patient safety among nurses.

Key words: oncology; nurse; error; nursing; chemotherapy
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Merwiiprepnik KyTimgeri kaTeniktep AeHcaynblK cakTtayda macenenepgin 6ipi 6onbin Tabeinagbl. byn
MeRniprepnik NpoLecTiH, ken TancbipManbl 6onybiHa 6annaHbiCTel — 6acka MamMaHaapablH, TaFrarbiHaaynapabl
KaMTamacbI3 eTygeH Gactan, KyTiMai Teyerncis xocnapnayfa, TUiMAiniriH xy3ere acblpyfa oHe Oaranayra
eniH. CoHbIMEH KaTap, KaTepni iCikneH ayblpaTblH HayKacTapFa KyTiM acay KesiHae KaTenik kayniH »ofapbil-
NanTbliH epeKLe KublHAbIKTap TyblHAanabl. [lereHMeH, Meniprepnik KyTiMAeri kaTtenikrepre XeTKinikci3 KeHin
OeniHeai, con cebenteH byn cheHOMeH Meniprepnik Taxipnbene Tapanagbl. Kazakctanga meniprepnik Taxipu-
Oepneri KaTenikTep Keke yFbiM PETiHAE KapacTblipbllIMaraH.

Byn wonyaplH Makcatel Meniprepnik Texipnbegeri katenep eHOMEHHIH, TYCIHIMNH apTThIpy YLWiH 3epT-
Tey XoHe kaTepni iCikneH ayblpaTblH HaykacTapra Meriprepik KyTiM KepceTy NpOLECiH XakcapTy.

OpnebuetTepgi isgey PubMed, PSNet, Google Scholar cusikTbl anekTpoHabl AepeKkkoprnapaa Xyprisingi.
I3gey cTpatermsacbiHaa «OHKOMOTNAY, «Meniprep», «kaTey, «Meuniprep ici» «xumMmotepanus» Herisri TyniH ce3-
aep kongaHbingpl. Kocbiny Kputepuinepi AMarHocTyKanblk XxaHe eMaey NpoLeciHib, 6apnbik keseHaepiHaeri,
OHbIH, iLiHAE OHKOMOrMAnbIK TaXipubeaeri Meriprepriik KEMLUIMIKTEp XaHe/HeMece KaTenep Typarbl aknapat-
Thl KAMTUTbIH XXapusinaHeiMgap 6onapl.

Byn wony Texipubenik AeHcaynblK cakTaygarbl Mewniprepnik Kkatemniktep KyObinbICbIH, COHbIH iWiHAe
KNMHMKanbIK OHKONOMMSIHbIH, epeKLUEeniKTepiH TepeH, allyFa XaHe TyciHyre MyMmKiHAik 6epgi. OHkonornanbik
mMeniprepnik Taxipnbe kaTtecia 6onybl MymkiH emec. OcblFaH kapaMacTaH, AeHcaynblK cakTay yibiMaaphbl Xyn-
enepaiH ilWingeri xxeHe apacbiHAarbl akaynapablH aneyeTiH Tangayabl, CTaHgapTTapFa COMKeCTiK MOAEHMWETIH,
MeauuMHanblKk KOMMYHUKaUNUSIHbI, kaTenepgi xabapnay >xaHe aLly XXyNeciH AambliTy KaxeT. KnuHukanblk OHKO-
nornsiaarbl KaTenikTepai asanTygblH CoTTi cTpaTernsacel NauneHTTepaiH Kayincisgiri Typansl Meniprepnepgin,
xabapgapnblfbiH JaMbITy O0nbIn Tadbbiagbl.

Kinm ce3dep: oHKonorus; Meniprep; Kkate; Meniprep ici; xummortepanmsi
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OneKTPOHHbIE PErMCTPbI MOMOratoT Yy4YluMTb obLLee NpeAcTaBrieHrne 0 KyprpyeMblX nauneHTax, ole-
HUTb LienecoobpasHoOCTb U 3PEKTUBHOCTL UCMONb30BAHUS ANArHOCTUYECKMX, MPOMUIAKTUYECKMX, fleyed-
HbIX BMeLUAaTeNbCTB NpuW onpeaeneHHbIX Buaax Ho30MorMu. AHanuTnyeckne AaHHble PErMcTpoB NauueHToB
NO3BOSISOT AOMONHUTE MEXOYHaPOAHbIE KMMHUYECKUE peKOMeHAaLUmMK, CTaHaapTbl Y CKPUHUHIOBLIE NpOrpam-
Mbl. PErmcTpbl KOHTPONMPYEMbIX UCTIbITAHUIA U PeecTpbl KIMHUYECKUX UCMbITaHWi noMoratoT cchopMUpoBaTh
OTYETbl O MOBbILEHHOM PUCKE TEeX UM MHbIX 3aboneBaHnii, 0GHapyXUTb He3aperncTprpoBaHHbIe, NOATBEp-
AVTb NGO OMPOBEPrHYTb paHee 3aperucTpUpPoBaHHbIE CBA3M C TSKENbIMM BUOAAMMW MaTONOMMIA U pacLLUMpUTb
MMetoLLMIACS CNeKTp 1 peHOTUN GonesHu.

PerncTpbl 3aGoneBaHuii, HauMoHarbHble KIMHUYECKME peecTpbl, nopTanbl, 6a3bl AaHHbIX, PErUCTpbI
MeOULIMHCKMX YCIyT 1 Apyrne MHOPMaLMOHHbIE CUCTEMBI YXKe NMPOAEMOHCTPUPOBANN MHOXECTBO Npenumy-
LLECTB, TAKMX KaK HOBble WAeW, OOMONHUTENbHble Ga30oBble 3HAHWSA, MOBbLILIEHWE OCBEOOMIEHHOCTU, YHU-
KanbHble BO3MOXHOCTW AJ1sl UCCINeAOoBaHNsA AaHHbIX O HaceneHuu, 3aboneBaeMocTu, NoaxoAaM K NeYeHto
1 BbICTYMalOT B PONM NPOBEPEHHbIX CTaTUCTUYECKMX UHCTPyMeHTOB. OCHOBHas Lienb U Nomnb3a PerucTpos
B MeAuUMHe B TOM, YTOObl HanpaBuUTb OyayliMe YCUIUS, KOTOpble 3aKpOolT NpoGenbl B 3HAHWAX, ynydluaTt

ynpasneHue 3aboneBaHnsMy U Modeny nNpodUnakTuKu.
Krroueebie criosa: anekTpoHHOE 3apaBOOXpaHeHue; LMdPOBU3aLIMS; PEFUCTP; PeecTp; MHJopMaLus;

nauneHT; Ho30J10ImA

Ha coBpemeHHOM 3Tane pa3BuTUSA obuiecTBa
CTAHOBUTCSI OYEBMAHBIM, YTO YCNexu OOLIeCTBEH-
HOro 34paBOOXPaHEHMS 3aBUCAT OT MCMOSb30BaHNS
LMGPOBLIX TEXHOMOMMN KU TpaHchopmaumn Tpagu-
LMOHHbIX BU3Hec-NpoLeccoB, 4YTo, B LErnoMm, genaet
ycnyrm cdepbl MeanumHbl 6onee GbICTpbIMK, OELUé-
BbIMU 1 3(pEKTUBHLIMU ANsi HaceneHus. CerogHs
cucTeMbl OM3HEC-aHaNUTMKM CMOCOOHbI COLENCTBO-
BaTb PELUEHUNIO MHOMMX Mpobrnem 06LeCTBEHHOIO
300pOBbs, BKITHOYAsA COBEPLUEHCTBOBAHNE 3NMAEMU-
ONorMyecKkoro Haasopa 3a MHMEKLUNOHHBIMU N HEWH-
hEKLUNOHHBbIMKU 3ab0MneBaHMAMKU, NPOrHO3MPOBaHNE
3aboneBaemMoCcTN U CMEPTHOCTU HaceneHus [28].

B HacTosillee BpeMsa AnNs ynydlleHus Kade-
CTBa OKa3aHMs1 MEQULMHCKON NMOMOLLU HACENEHUIO B
Pecnybnuke KasaxctaH (PK) cywecTtsyet EanHas nH-
dhopmaLmoHHasa cuctema 3gpaBooxpaHeHus (EMC3)
3MNeKTPOHHOro 3gpaBooxpaHerus (E-Health). OcHos-
HbIMW ee 3ajadYaMu SABNSAKTCA: SKOHOMUS BPEMEHM
nepcoHana npu pabote ¢ AokyMeHTaumen, obecne-
YeHue NPeeMCTBEHHOCTM 00CneoBaHNsS U NeYeHns
NauMeHTOB MeXay CTalMOHapoM, MOSMKITMHUKON U
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MEONLMHCKUMW NMyHKTAMW, UCTONb30BaHNE TEXHOSO-
rn BBeAeHUs1 LWabnoHOB N CNPaBOYHUKOB, COCTaB-
NEHHbIX cneunanucTamm C MOMOLLBbI Pa3MNYHbIX
HOpMaTMBHbIX JOKYMeHTOB PK, KOHTponb 3a CBOEB-
PEMEHHOCTbIO OKa3aHWs MOMOLLM MauMeHTam pawno-
Ha, CTaHOapTU3auus CXeM ONArHOCTUKM U NeYeHus
nauMeHTOB Ha ocHoBe «[1pOTOKONOB AMArHOCTUKA U
neyeHus 3abonesaHun B PK» [5, 9, 30].

Co3gaHne eamHoro UmMdpoBOro NpocTpaHcTea
30paBOOXpaHeHNst NpeanonaraeT yBenuyeHme 4onm
MeaunumMHcknx opranmsauun (MO) ¢ BHeapeHHbIMM
nHdopmaunoHHeiMK cuctemamm (UIC), obecneunBa-
toLme obMeH CTaHOapPTU3MPOBAHHBLIMU 3NEKTPOHHbI-
MU MEONLMHCKUMW JOKYMEHTAMW C UHTErPaLIMOHHON
nnatopMor, 1 SIBNSIETCA LENeBbIM WMHOWUKATOPOM
MnaHa pa3sutns MuHMUCTEpCTBa 3OpaBOOXpPaHEHUS
(M3) PK [10].

OpHoM 13 OCHOBHbIX KomMroHeHToB ENC3 PK
ABMNseTcA meanko-ctatuctmdeckas VIC, ocHoBy KoTO-
POV COCTaBMSAT MacCUBbl NEPCOHUMDULIMPOBAHHBIX
OaHHbIX: O NpUKpenneHHoM HaceneHun k MO; o na-
uneHTax; 06 nx obpalliaemMocTu B opraHusaumm agpa-
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BOOXPaHEHUS; O BbIsiIBNEHHOW 3aboneBaemMocTu; 06
OKa3aHHbIX MEOUUMHCKUX YyCryrax; O NpOBEAEHHbIX
ne4yebHO-ANarHOCTUYECKUX MEPOTNPUSATUSX.

OpHuMm m3 knoyeBbix noptanos M3 PK asns-
etca NC «Pernctp npuKpenneHHoro HaceneHusi»
(PTH). OH npegHasHayeH Ans opMUpoBaHMs eau-
HOW 6a3bl AaHHbIX BCEro MPUKPENIEHHOIO HACENEeHNs.
[anHbin noptan obecneunBaer MO, okasbiBatoLime
NnepBUYHYI0 MeauKko-caHuTapHyto nomoupb (MMCIT),
aKTyarnbHbIMW CBEOEHUSMU O MPUKPENIEHHOM Hace-
NEHUN NOCPELCTBOM MHTErpaLMm C rocyaapCTBEHHON
6azon faHHbIX «dusnyeckue nuuar [31].

C uenbld MOHUTOPWHra PenponyKTUBHOIO
3[0,0pOBbS XEHLLUMH, BeAeHuns rpynn yvyeta bepemen-
Hbix co3gaHa NC «Pernctp 6epeMeHHbIX U KeHLLMH
epTunbHoro Bospacta» (MC «PomX®B»), nonbso-
BaTensMu kotopow gsnsitotcs MO ambynatopHoro
YPOBHS (aKyLLep-TMHEKONOr1, Bpayum obLuern npakTu-
Kn, TepanesThbl) [31].

Ob6buwensBectHast IC «OneKkTpoHHbIN Pernctp
aucnaHcepHbIx 6onbHbIX» (MC «3POB) obecneumBa-
€T y4yeT naumeHTOB, COCTOSALMUX Ha AMCNaHCepHOM
yyeTe no nosody: NCUXUYECKUX N HAPKOIOMMYeCcKmX
3aboneBaHuii (nogcucteMbl: «PErMCTP NCUXMYECKNX
BonbHbIX», «Pernctp Hapkonormyecknx GOMbHbIX»),
caxapHoro guabeta (nogcuctema «HaumoHanbHbIV
pernctp «CaxapHbli Ounabet»), XpPOHMYECKOW TMO-
YeYyHOW HeaocTaTovyHocTM (noacuctema «Peructp
«YYeT BOMbHbIX C XPOHUYECKON NMOYEeYHOW HedocTa-
TOYHOCTbLIOY) M ApyrMx 6onesHen (nogcmuctemsl «Pe-
MCTP MauMeHTOB C BMPYCHbIMK renatutammy», «Ha-
LMOHanbHbIN  pernctp 6omnbHbIX TyBepKyrne3om»).
Tak, Hanpumep, NC «Pernctp ocTpbiii KOPOHAPHbIN
cuHgpomy (MC «POKC») npepgHasHaveHa gns pe-
rmcTpauum nauneHToB ¢ 3aboneBaHueM ceppged-
HO-COCYLQMCTOM CUCTEMbI C LIENbl HabnwpeHus u
3(pdHeKTMBHON Kypauum naumeHToB, (hopMUpoBaHUs
CTaTUCTUYECKOM M aHaNUTUYECKOW OTYETHOCTWU ANs
OonepaTMBHOIO MPUHATUS YNPaBEHYECKUX PELLEHWNN.
B cBoto ouepenpb, « ONEKTPOHHbIN PErUCTP OHKOMOMU-
yecknx 6onbHbIx» (MC «3POb») npegHasHaveH ans
y4yeTa OHKorformdecknx 6ombHbIX, XpaHeHusa u obpa-
OOTKM MHOPMALMN O FNEeYEeHUM TakuX MNaLMeHTOB,
cbopa cTaTUCTUYECKON 1 aHanNUTUYeckon nHdopma-
unn, POPMUPOBaHUA NIATEXHbLIX AOKYMeHTOB [31].

B Poccuiickon ®epepaummn (PP), kak n B Ka-
3axcTaHe, cywlectyeT PegepanbHbIi perucTp nuu,
OornbHbIX TyGepkynesom (PPET), KOTopbI NO3BONS-
€T onepaTUBHO OTCMEXUBATb BIWUSIHUE MPOTMBO3MM-
OEMUYECKNX MEPONPUSATUI, HANPUMEP, CBA3AHHbIX C
COVID-19, Ha cuctemy okasaHus NpoTUBOTYDepKy-
ne3Hol nomoLuun HaceneHuto. Tak, O6bino obHapyxe-
HO, YTO Mnocne nepuofa CyLEeCTBEHHOIO CHWDKEHUS
yrcna 3aperncTpmpoBaHHbIX BOMNbHbIX TyGepKyne3om
B anpene 1 mae 2020 r. y>xe B MKOHE, MO MEPEe CHATUSA
NPOTUBOANNAEMUYECKMX MEPOMPUATUI, CBA3AHHbIX C
COVID-19, oTmMevyanacb TeHOeHUMs K BOCCTaHOBMe-
HMIO YMCna 3aperncTpMpoBaHHbIX NaLMEHTOB U Mpu-
ONUKEHUS NX K pacYETHbIM 3HadeHuaM [12].
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ONEKTPOHHBINA PEerncTp craunoHapHbIX O0rnb-
HbIX (MC «3PCBb») obecneunBaeT cbop AaHHbIX O
MpOoNieYeHHbIX Criyyasx B cTauuoHape, BbIbopKy cry-
YyaeB, NOAMEXallMX KOHTPOM kavectBa U obbEma,
dopmunpoBaHme cyéta-peectpa gnga onnatbl [31].

B  oanekTtpoHHOe  3gpaBooxpaHeHne  PK
(E-Health) Takke MHTErpMpoBaHbl 3NEKTPOHHbIN pe-
MCTp ycnyr Ha ambynatopHom ypoBHe «baHk Ha-
npaerneHuney, IC «btopo rocnvtanusauumy.

B cooTBeTCcTBMM C HanpaBneHuem Jesitenb-
HOCTM M npodunem neyvyebHbIX yYpexaeHun me-
OVUMHCKME  WHOpPMaUnoHHble cuctembl  (MUC)
nogpasgentot Ha: MUC gna craumoHapo, MUC
Ona NonuKNUHUK n ambynatopun, MUC gna cto-
mMatornormyeckmx knuHuk, MWUC pns caHatopueB
(neyebHo-NpodunakTuyecknx y4dpexagenun), JNC
(nekapcTBeHHasd MHQOpPMaLUMOHHas cuctema). Tak-
X€ W3BECTHbl HauuoHanbHble 0asbl AaHHbIX fle-
kapcTBeHHbIX cpeacTB (JIC), rae ecTb HaydHast UH-
dopmauns 0 npenapartax, a TakKe PyKOBOACTBa,
pesloMe, XxapaKTepUCTUKM MPOAYKTOB, NMoMoraroLine
Bpa4aM B X OCBEAOMMNEHHOCTU, ANArHOCTUKE U Ne-
yeHumn. Tak, ronnaHgckas 6asa gaHHbix ansa dap-
MaLeBTOB CoAepXUT uHdopmaumo o 1645 nekap-
CTBEHHbIX Npenapartax, U3 KOTopblx, Hanpumep, 121
nekapcTBeHHoe cpeacTBo (7,4%), conpoBoXxaaeTcs,
KaK 3aJOKyMEHTMPOBAHO, PacCTPOMCTBaMM si3blka
Kak Nob6oYHbIM 3hPeKTOM (rroCcuT, OTEK A3bIKa, U3-
MeHeHMe LBeTa A3blka U XoKeHne a3bika) [16].

MHTepecHo, 4TO WCKYCCTBEHHbIA WHTENMEKT
(MN) wrpaeT BaxHyl ponb B MPOrpecce OTKPbI-
TV nekapcTB brnarogapsa uHTerpaumm ¢ 6onbwmnmm
OaHHBIMW — pasnU4YHbIMKW BMAaMyU OBUOMOrMYEeCcKUX
0a3 gaHHbix [38]. Tak, The Cancer Genome Atlas
(TCGA) — aT10 6a3a gaHHbIX MO paky, BKNovawLlasa B
cebs NoapoBHYH MHAOPMAaLIMIO O MHOTMX NauMeHTax
C pakoM; 3TO 04Ha U3 caMbIX aMOMLIMO3HbIX U YCneLw-
HbIX MPOrpaMM MO reHOMMUKE paka Ha CerogHsALHWN
neHb. lNMporpamma TCGA creHepupoBarna, npoaHa-
nu3vpoBana v npegoctaBuna AaHHbIE O FeHOMHON
nocrnegoBaTenbHOCTU, AKCMPECCUU, METUITMPOBAHNA
1 Bapuaumax uncna konui 6onee yem 11 000 yeno-
BeK, npeactaensowmux donee 30 pa3nuyHbIX TUMOB
paka [58]. MiccnegoBaTtenu oTmeyatoT, YTO GONbLUNH-
CTBO AaHHbIX JOCTYMHbI 0BLLIECTBEHHOCTM B Heobpa-
6oTaHHOM 1 06paboTaHHOM BMAE; OAHAKO aHanu3 u
MHTEepnpeTauus aTux AaHHbIX TpebyloT cneunanmau-
poBaHHOro 0byyYeHns 1 MPOrpaMMHOro obecneveHusl.
[ns pelueHns aton npobrembl pas3nuyHbIMU rpynnamMm
ObInn paspaboTaHbl OHNANH-UHCTPYMEHTBI, Takne Kak
cBioportal, canEvolve, GDAC firehose, PROGgeneV2
n UCSC Cancer Browser, ons nsy4yeHust 1 BbIMos-
HEeHUs1 aHanmM3oB HaboOpOB AaHHbIX, KOTOPbIE FErko
NOHATHLI 6a30BbIM MccriegoBaTensam 1 Bpadam [18].
DrugBank (https://go.drugbank.com) — 6a3a gaHHbIX,
BKIlOYaloLasi B cedbss nogpobHyto nHdopmauuio ob
0006pEHHBIX, UccrnegyembIX 1 0TO3BaHHLIX Npenapa-
Tax, a Takke O APYrMx HyTPULIEBTUYECKUX U MeTabo-
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NUTHbIX cTpykTypax [36]. PubChem (http://pubchem.
nchi.nim.nih.gov) — 310 6Gasa AaHHbIX XMMWUYECKUX
coeauHeHU, BKMoYatoLas B cebs Bce KoMMepYeCcKu
OOCTYMHblE COEOQUHEHUS, a TaKKe OPYrne CUHTE3NPY-
emMble coefuHeHusl. DTOT NyONMYHbBIA PENO3NTOPUIA
OaHHbIX cogepxnt 500 000 onucaHuii NPOTOKOSOB
aHanusoB, oxBaTbiBalowmx 5000 GenkoBbIX MuLLe-
Hen, 30 000 reHHbIX MULLIEHEN U NPeaoCTaBSOLLMX
6onee 130 MUNNNOHOB pe3ynbLTaToB OGUOAKTUBHOCTH.
[aHHble GuoaHanuza PubChem wuHTerpupoBaHbl B
NMHpopmaumoHHo-nonckoByto cuctemy NCBI Entrez,
4yTo AenaeT gaHHble PubChem pgocTynHbiMi ans
noucka u 3anpocosB Entrez [57]. Protein Data Bank
— 6asa gaHHbIX KPUCTannM4Yeckon CTPyKTypbl, obbe-
OVHSAIOLLAsa PpeHTreHoBCKMe, Kpno-OM n TpexmepHble
CTPYKTYpbl O€MKOB 4€PHOI0 MarHUTHOIO pe30HaHca,
a Takke nx nurangbl; cogepXxut okono 175 000 3anu-
cen [38, 55].

HecmoTpst Ha LOCTUXKEHMS 3NEKTPOHHOTO 34pa-
BOOXpaHeHUs, AanbHenwas undposm3aums pabo-
YNX MEAULIMHCKNX N hapMaLleBTUYECKMX NPOLECCOoB,
npopaboTka mogenen n 6a3 JaHHbIX, a Takke MHOTMe
BOMPOCKI kavyecTBa AaHHbIX VIC TpebyloT coBepLueH-
CTBOBaHMS (MOMHOThI, TOYHOCTU U COrNTAaCOBaHHOCTYU
OaHHbIX) 1 COOTBETCTBUSA MHOrOYUCIIEHHbIM TpeboBa-
Huam [33]. Hanpumep, B Hamnbun B HacTosiLlee Bpe-
MSI ONTUMM3MPYETCA HaXXHAsA Ka4eCTBEHHasi CMCTe-
Ma ynpasneHusi gopapMaueBTUYEeCKOM MHopMaLmei
(PMIS), ynydywarwasa nriaHMpoBaHMe WU O0CTaBKY
MeOVKaMEeHTOB B OpraHu3auvm 30paBOOXpaHeHus
Adbpukn, 4TO noaTBepXxAaeTca obLlieHaumMoHanb-
HbIMW UCCNEAOBAHMSMU B YCMOBUSAX OFPaHUYEHHbIX
pecypcoB rocygapctea [33]. B PK B obLLecTBEHHOE
30paBooxpaHeHne Takke BHeapeHa WC  «Jlekap-
cTBeHHoe obecneverne» (MCIO), npeaHasHavyeHas
ans yyeta u obecnedyeHuss ambynaTtopHbIX OOIib-
Hbix 6ecnnartHeiMu JIC B pamkax rapaHTUpOBaHHOTO
obbema 6ecnnatHor meguuuHckon nomowm (FOb-
MIT), doopMrpoBaHnst eAnHBLIX NOAXOAOB K MpoLeccy
BbINuCkM 1 obecnevenust peuentoB u NC «Cuctema
ynpaenenus nekapcteeHHoro obecneyenns(J10), mo-
HuTopuHra J1IC», npeaHasHavyeHHas onst bopMmMpoBa-
HUM eguHO 6a3bl AaHHbBIX O 3apEernCTPMPOBAHHBIX U
pa3peLUeHHbIX K MeAULUMHCKOMY MpumeHeHuio B PK
J1C, nzgenun MegnuUMHCKOro Ha3Ha4YeHUsa 1 MeguLmH-
CKOW TexHukun. BegeHne MocygapcTBeHHOro peecTtpa
BO3MOXEHO Ha rocy4apCTBEHHbIV opraH B cdepe 06-
pawenus JIC n dopmmpyeTcsi Ha OCHOBE MPUKa30B
Komuteta KOHTpONna MeauuMHCKOM U dhapMaleBTU-
yeckon gesitenbHoctM M3 PK [31]. Takke B Kasax-
CTaHe cyulectByeT EguHaa dapmauestuyeckas mH-
dopmaumnoHHasa cuctema «CK-dapmaumsi cepsep»
(MC EDUC, https://efis.kz/), npogormkatowias uundp-
poBu3saumto npouecca J10, Hanpumep, Ha Gase NC
PecnybnukaHckoro LeHTpa 3MeKTPOHHOro 34paBo-
OXpaHeHUs NPOBOAMTCHA MPOEKT MO aBTOMAaTUYECKO-
My pacdeTy noTpebHOCTU B pamkax ambynaTopHoro
J1O Ha ocHOBaHMM OaHHbIX CPeAHel CyTOYHOW A03bl
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(DDD BO3), cpegHeit KypcOBOW MPOOOIMKUTENbHO-
CTUN 1 KOnn4ecTBe (KpaTHOCTH) KypCOB MPUMEHEHUS B
rog, ONis KaX4oro fekapcrea Mpu COOTBETCTBYHOLLEN
HO30M0MMM C YY4ETOM CXEM JleYeHUs U O03MPOBOK,
pekoMeHAoBaHHbIX KasaxCTaHCKUM HauWoHarbHbIM
neKapCcTBEHHbIM (POPMYNAPOM, KIMHUYECKMMU MNPO-
Tokornamu PK n cormacHo WHCTpyKuun nNo mMeauumH-
CKOMY MPUMEHEHUIO MpenapaToB, C PpacyeToM rogo-
BOW NOTPEOHOCTU Ha OQHOrO NaumMeHTa B eauHMLax
3aKkyna megukameHToB [28].

Kpome Toro, B PK dyHkumoHupyet C «Cu-
cTema ynpaBreHunsi Ka4eCTBOM MEANLMHCKMX YCIyTy,
KoTopas npefgHasHaveHa Ans MH(OpMauUOHHOTO
obecnedeHnss PYHKLUMIN PYKOBOACTBA, CTPYKTYPHbIX
nogpasfeneHuin n oTAenbHbIX CNeunanicToB pPyKo-
BOOSALLMX OPraHOB 1 OpraHn3auuni 30paBoOXpaHeHus
Mo MAAHWPOBAHWUIO, YYETY, aHanu3y 1 ynpasreHuo
(opraHusaumm), a TaKke no KOHTPOSIO 3a Ka4eCTBOM
npegocTaBnseMblXx MeanumnHekmx yenyr [31].

NC «BakumHaumm» npegHasHayeHa Ons yde-
Ta JaHHbIX MO BaKUMHUPOBaHHbIM nauueHTam PK;
cucTeMa MHTerpupoBaHa ¢ obLien uHgpopmaumen o
nauveHTe, MraHMpoOBaHMEM Mpouecca MNonyYeHus
BaKkuMHauum, HabnwgeHnem 3a naumeHToMm (ans
BbISIBNIEHNSI MOOOYHBIX 3(PAEKTOB) M KOHTPONEM pe-
XUMa [BYyX-3TanHOro npouecca BakuuHauum [31]. B
Hopserun, Hanpumep, cylwiecTtByeT NogobHbIN pe-
CypC OOLLECTBEHHOIO 30paBOOXPaHEHMs, KOTOPbIV C
1995 . 3BeCTEH Kak 0bLLeHaLMOHarbHbIA 3NTEKTPOH-
HbIA pernctp ummynHmnsaumm SYSVAK. Cuctema no-
3BONSAET cBA3bIBaTb AaHHble SYSVAK ¢ gpyrumm Ha-
LUMOHAmNbHLIMU pEerncTpamn 34paBOOXPaHEHNs Ans
nonyyeHus MHopMaLmmn o pesynsratax guarHocTu-
KW, Hanpumep, C CUCTEMON Hag3opa 3a UHAEKLMOH-
HbIMK 3aboneBaHnsiMu. Kpome Toro, nHdopmauumsi n3
SYSVAK wncnonb3yetcsa ans CBOEBPEMEHHOIO ornpe-
JerneHns oxeaTta BakuMHaumen. B HacTosiwee Bpems
AaHHble n3 SYSVAK ncnonb3ytTcs, cpeay npo4ero,
B MCCrnenoBaHuUsX NobodHbIX ahPeKTOB, CBA3AHHbIX
C NaHOeMn4yeckon BakLmHaumen [54].

C nomoLLb perncTpoB NosABASETCH BO3MOX-
HOCTb (hopMMpOBaTbL MOAENU naeanbHbIX NONyNALu-
OHHbIX MCCNEefoBaHUN, a Takke de Novo NOMOMHATb
6a3bl gaHHbIX Big Data. Tak, kak oTMe4arT aBTopbI
T. Thayabaranathan, J. Kim, D. A. Cadilhac, B 2020
I. uccregoBaHnsi 3ab0neBaeMoCT! MHCYIBTOM TOMb-
KO Mo ABym cTpaHam (Yunu n ®PpaHumm) cooTBeT-
CTBOBanu KpUTEpUSM unaeanbHbIX MOMYMsSUMOHHbIX
n3bickaHui [52]. HoBble gaHHble O neTanbHOCTU OT
WHCynbTa O6bINK HangeHbl ons Yvnm n KeHun. PaHee
nocrnegHue faHHble O CMEPTHOCTM OT MHCYNbTa 6binu
pocTtynHbl 3a 2014 r. Tonbko no 1 ctpaHe, 3a 2015
Ir. — No 2 cTpaHam, 3a 2016 r. — no 11 cTpaHam, 3a
2017 r. — no 10 ctpaHawm, 3a 2018 . — no 19 cTpa-
HaMm, 3a 2019 r. — no 36 ctpaHam u 3a 2020 r. — no
29 ctpaHam. Yetbipe cTpaHnbl (JlnBnsi, CONOMOHOBbI
OcTtpoBa, O6beamHeHHble Apabckue Amupatbl U Jlu-
BaH) BnepBble COOOLWNNN AaHHble O cMepTHOCTU. K
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co3gaHHoMY peecTpy UHcynbta B 2017 1. aBTOpbI 40-
6aBunu eLLe cemb BbISIBIIEHHbIX HALMOHAMNBHbIX K-
HUYECKMX PEeecTpOB UHCYNbTa, MPENMYLLECTBEHHO B
CTpaHax C BbICOKMM ypoBHeM goxofa. W, HecmoTps
Ha CQOPMUPOBAHHbIA [OCTATOYHbIA ODObeEM pee-
CTPOB MAUMNEHTOB C UHCYNBLTOM, NOAYEPKUBAETCS CO-
XpaHswowmnncsa gedunt aktyansHon uHdopmaumm
Nno AaHHOMY PEEecCTpy, a TakkKe COXpPaHSIETCs Heomnpe-
OENeHHOCTb MecTa Kakom-nmbo CTpaHbl B aHanuTu-
YECKOM PEWTUHIrE, YTO MOXET CTMMynMpoBaTb Mpo-
BeOEHVEe UCCNeNOBaHUA UM NOBbICUTb BHUMaHWE K
aTon obnactu [52].

B HekoTOpbIX cTpaHax, Gnarogaps ucnonb3o-
BaHWIO MOZENnn peectpa, AeNCTBYIOT HaUMOHanNbHbIe
nporpamMmbl C LENb Hags3opa, MonyvyeHus Hagex-
HbIX AaHHbIX MO aKTyarbHbIM HO30MOMUSAM U OCITOX-
HeHusAM. Tak, C MOMOLLbI0 MOLENW peecTpa UHCYMb-
Ta, MOXHO OTCneauTb [OOMroCPOYHble pe3ynbTaThbl
BMeLlaTenbCTB OOLECTBEHHOIO 34PaBOOXPaHEHUS B
NpoUNaKkTUKy, NevYeHne n peadbunmTaumo 3To Ho-
3onormn. Hanpumep, B lHgun cywiecTtsyeT peructp
nHcynsta (NSRP), cobupatowmin nHdopmaumo 13
NonynsiLMOHHOIO PerncTpa BrEpBblE BbISBIIEHHO-
ro MHCynbTa B OMpederneHHbIX rpynnax HacerneHus
(PBSR) n 6onbHu4Horo peructpa nHcynsta (HBSR),
OMNMCbIBAKOLLEro MOAENM YXO4a W pesynbraThl neve-
HWSI MALWEHTOB C MHCYMNBTOM B Pa3MMYHbIX YCITOBUSIX.
HenpepbIBHbIN cucTeMaTUYecknii cbop B cTaHaap-
TM3NPOBaHHOM hopmMaTe AMarHOCTUYECKON, rneveb-
HOW N UCXOAHOW MHopMaumm 06 MHCynbTax y nuu,
onpegeneHHon rpynnbl Hacenenunsa (PBSR) n Tex, k1o
nocewaet 6onbHUubl (HBSR), npoBoguTcs nytem
aKTMBHOIO M3BMeYeHns OaHHbIX 13 ob3opa 3anucew
BCEX MEOMVLMHCKUX YYpexXOeHWn N LEeHTPOB BU3Y-
anusaumm, obcnyXuBawLmxX NaLMeHTOB C WHCYIb-
ToM. JaHHble koampytotca no MKB, nposepstoTcsa 1
OOMOSMHSATCA MyTeM MONyYeHUs ctatyca BbhKuBae-
MOCTU 3apermcTpMpoBaHHbIX naumeHToB. [na cb6o-
pa, ynpaerneHus 1 aHanm3a OaHHbIX MCMOMNb3YHTCS
WT-nHcTpymenThl. NSRP gomkeH cosgatb cTaHaap-
TM3NPOBAHHYIO CMCTEMY HabMOEHNS 3@ UHCYNBTOM,
KoTopas byaeT HagexXHo n3MepsTb 3aborneBaemMocTb
WHCYNBTOM, MOATUMbI, CXEMbI JTIEYEHWS, OCIIOXKHEHNS,
WHBaNMOHOCTb, NETanbHOCTb U BbKMBAEMOCTb. OTU
OaHHble ByoyT MCnonb3oBaTbCs A1 NNaHMPOBAHNUS
BMeLUATENbCTB B OTHOLLEHUW MHCYMbTa Y Meponpusi-
TUI MO KOHTPOJTK UCXOA0B ANA YNyyLIEeHUs KayecTBa
OKasblBaeMbIX YCIyr, @ Ha OCHOBE reHepauun rmnoTes
N UX gokasaTenbCTB ByaeT noowpATbCA CTpeMIieHne
K nccnegoBaHuam nHcyneta [43].

OnuaemMmonormyeckme permcTpbl, B TOM yncrne
pervcTpbl NaumeHToB BOCMANUTENbHbIMKU 3aboneBa-
Huammn knwevHuka (B3K), kak ykasbiBanochb Bbille,
006pa3sytoT BaxkHyto 6a3y AaHHbIX O YacToTe, 0cobeH-
HOCTSIX, PEerroHanbHOM pacrnpoCTPaHEeHUN, Xapak-
Tepe pa3BuTUSA 3aboneBaHusi, YTO MOMOraeT opu-
eHTMpoBaTbCs B npodune OonbHbIX, MCCnenoBaTtb
BO3MOXHbIE MPUYMHBI U ONpeaensitb hakTopbl pycka,

Meouyuna u sxonoeus, 2026, 2

BMMSIIOLLMX HA ero TeyeHue. Ha cerogHsILWHWMI OeHb
B P® cyuiecTByOT NULib MO3anyHble pernoHarnbHble
pervcTtpbl naumeHToB ¢ B3K, koTopble 3a4actyto ume-
0T pasnm4yHble KpUTEPUM OLEHKN. ABTOPbI OTMEYALOT,
4YTO HeOOXOAMMO CO34aTb perroHasnbHbIE PErUCTPbI,
KOTOpble 3anonHanmcb 6bl Mo ogHOMy obpasuy, Kak
dparmeHTel depepanbHOro perncrpa nauMeHToB
¢ B3K. lNouck y4acTHMKOB perncrpa BbIMNOMHSETCA
pasfuYHbIMA MNYTSMU: PETPOCNEKTUBHO, METOAOM
aKTMBHOIO MpuvrnalleHus naumeHTa Ha Bu3nT amoy-
naTopHO MO0 BO BpeMs TeKyLUen rocnuranusaumun
B KnuHWKY. Mo coctoanuto Ha 01.12.2021 r. B Pe-
rmctp CeBepo-3anagHoro ueHTpa nedenns B3K (.
CaHkT-lNeTepbypr, Poccus) BHECEHbBI U NpoaHanmau-
poBaHbl AaHHble 1 379 naumMeHToB C YCTaHOBNEHHbIM
aunarHosom B3K, n3 Hux 568 (41,2%) — ¢ anarHo3om
6onesHb Kpona (BK) n 811 (58,8%) — ¢ guarHosom
s3BeHHbIN konuT (AK). Bonblyto yacTe (96%) cocta-
BWMM NaLMeHTbl, NnpoxuBatome B CaHkT-lNeTepbyp-
re, YTO NO3BOMSET pacLeHVBaTb JaHHble perncrpa
Kak rnokarnbHO-crneLmduyHble. Bo3pacT nauneHToB B
Pernctpe coctasun ana AK ot 20 go 76 ner, ana
BK — ot 16 go 74 net. AHanu3 umetowmxcst B Peru-
CTpe AaHHbIX MOKa3bIBAET, YTO MUK AebroTa cumnTo-
moB un AK, n BK npuxogutcs Ha monogon, ot 18 go 30
neT, BO3pacT NaumeHToB [2].

Pernctp naumeHTOB C NepBUYHBIMA UMMYHO-
nedpmuntHeiMU cocTosiHuamu (ML) cogepXuT gax-
Hble Gonee Tpex ThiCAY MAaUMEHTOB C YCTaHOBMEH-
HbIM AMarHo3om, u peanusyetcs B Poccun ¢ 2017 .
COBMECTHBIMU YCUIMSIMU BEOYLUMX POCCUMCKMX Y-
pexaeHunin nog, armgon HaumoHanbHOWM accoumaumm
3KCMepToB B 06MacTu nepBUYHbIX MMMyHOoA4edULM-
TOB [29]. Kpome TOro, CTaHOBUTCA OYeBMAHA MOMb3a
dopMmnpoBaHNA PEMMCTPOB NaLMEHTOB Kak addek-
TUBHOMO WHCTpyMeHTa auarHoctuku ML, Hanpwu-
Mep, A0 co3gaHus permctpa B PocToBckon obnactu
Obino 3apernctpupoBaHo 11 yenosek ¢ M, B 2013
I. 3TOT CMMCOK BKMoYan yxe 165 nayueHTtoB. OnbIT
cosgaHusa pernctpa nauyueHtoB MO B PoctoBckon
obnacTtu gokasar, YTo codeTaHne OpraHM3aunoHHbIX
n obpasoBaTenbHbIX MEpOonpUATMI cnocobcTByeT
CBOEBPEMEHHOW [OWarHOCTUKe, pauMoHanbHOW Te-
panuMu 1 yryyleHno KadecTBa XN3HU NauneHToB C
g [11].

M3BecTeH nepyaHCKUA perncTtp nauMeHToB
C HacneacTBEHHbIM aHTMOHEBPOTUYECKMM OTEKOM
(HAO), B KOTOPOM MMEITCS AaHHble 0 63 naumeHTax
(51 »xeHwwuHa n 12 My>x4nH) B Bo3pacte OT 6 o 74
net [17]. AHanus nHhopmaumm gaHHoro fiaTMHoame-
PVYKaHCKOro permcTpa nokasan, YTo cpegHuii Bo3pacT
Hayana cuMmnToMoB y nauueHtoB ¢ HAO cocTtaBun
16,8 1., a cpeaHasa 3agepxka OUarHoCTUKM Y B3pOC-
NnbiX cocTaBuna npudnuantensHo 19,3 r.

Ha ocHoBe peructpa MauueHToOB C XpOHU4e-
ckor obCcTpyKTMBHOM GonesHbto nerknx (XOBJ) yoa-
nockb NOHATb, YTo naumeHTsbl ¢ XOBJ1 Yalle nonb3o-
BanMcb ambynaTopHbIMK ycryramu A0 MOCTaHOBKM
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anarHosa, yem cyobekTbl 6e3 XOBJ1, a TexHonormum
BbISIBIIEHMS Cly4aeB, BHEAPEHHbIE B anTeKax Unm yy-
PEXOEHUAX NEPBUYHON MEOUKO-CaHUTAPHOW MOMO-
ww (MMCI), nmetoT BO3MOXHOCTU AMarHOCTUPOBaTb
XOBJ1 Ha 6onee paHHMX cTagusx [32].

B CoeavHenHbix LUTaTtax gencreyet Peructp
ynyyweHusa onbita naumeHtoB (APEX) npu XOBJI
(https://www.apexcopd.org/). OH sBAsieTcA nepBbiM
pernctpom XOBJ1 Ha ocHoBe TMMCI1, co3gaHHbI
C Uenbio ynyylleHnst yxoda 3a nauvMeHTamu ¢ AaH-
HbIM guarHo3oM. Pernctp Takke npegHasHadveH Ans
ONMCaHUsa pearibHOro XMU3HEHHOro onblTa naen
¢ XOBJl, oTcnexvBaHWsa KItOYeBbIX pPe3ynsTaToB B
TNOHIUTIOAHOM pPEXUME M OLEHKM 3PEDEKTUBHOCTM
BMewarenbcTB. OH BygeT peTpocnekTUBHO M Mpo-
CMeKTUBHO cobupatb MHgopmauuo ot 3 000 na-
LUMEHTOB, 3aperMcTpMpoBaHHbIX B 5 opraHm3aumsx
30paBooxpaHeHus. MiHdopmaumsa byaeT nonyveHa us
3MNEKTPOHHbIX MELOMLUHCKMX KapT, a Takke 13 paclum-
PEHHbIX €XeroaHbIX U KpaTKMX aHKeT, 3anonHsaeMblX
naumeHTamu nepeq snsutamun B KnMHUKY. OCHOBHbIE
nepemeHHble, KoTopble ByayT cobupatbcs B peru-
ctpe APEX XOBJ1, 6binn cornacoBaHbl KOHCEHCYCOM
Delphi n penarcsa Ha 3 obnactu: gemorpaduyeckmne
OaHHble, MoHUTOpUHr XOBJ1 1 neyeHne. OCHOBHbIE
CUIbHblE CTOPOHbI perncTpa Bknw4alT: 1) ero pas-
mMep 1 cdepy oxeaTa (C TOYKM 3peHMs KonmnyecTBa
nauMeHToB, reorpadunyeckoro pacrnpocTpaHeHns u
NCMNOMb30BaHUSA HECKOMbKUX UCTOYHUKOB WH(OpMa-
unn, BKNoYas nHdopmaumio, coobLiaemyo naumeH-
Tamu); 2) cOOp KMMHUYECKN 3HAYUMBIX Y NPAKTUYHbIX
nepemeHHbIx gnsi coopa B NMCIT; 3) ncnonb3oBaHne
3MNEKTPOHHBIX cucTem cbopa AdaHHbix ana obecne-
YEHMS BbICOKOrO KayecTBa OaHHbIX U MUHUMWU3aALMK
TpeboBaHWIN K BBOAY AaHHbIX; 4) NpuBieYeHne IKC-
nepToB B 06MacTu KMMHUYECKOW NPaKkTWKW, paspa-
60TkM 6a3 AaHHbIX, ynpaBneHns U KOMMYHUKaLuu;
5) perynspHbii OOMEH KNOYeEBbLIMWU pesyrnbraTtamu
Kak Ha MexXayHapoAHbIX/HaUMOHarbHbIX KOHrpeccax,
Tak U B peLeH3npyemblx nybnukaumsax; n 6) Hagex-
Hasi opraHM3auuoHHasa CTpykTypa anst obecnevyeHus
HenpepbIBHOCTU PEECTPA, a Takke TOro, YTO pesyrb-
TaTbl UCCNeaoBaHWUn ABNATCA 3TUYHBLIMK, akTyarnb-
HbIMU 1 NPOAOIMKAKT MPUHOCUTL NOMb3Y Kak NaumeH-
Tam, Tak 1 Bpayam [45, 61].

HekoTopble aBTopbl [15], co3aatoT anNeKTPOoH-
Hble peecTpbl pe3ynbTaToB KOMMIEKCHOrO kavyecTBa
xm3Hu (KXK) ona xvpyprum no3BoHOYHMKA. ABTOPbI
nogpobHO ONMChIBADT METOAOMOMMI0  MOCTPOEHNS
WNHTErpMpOBaHHOM CUCTEMbI ANEKTPOHHBLIX MEANLIMH-
ckux kapt (OMK) gna cbopa nokazatenen KX v ge-
MOHCTPVPYIOT BrusiHWE cOopa AaHHbIX Ha PYTUHHbIN
KnuHu4eckuin paboynin npouecc. ONTUMU3MPOBaH-
HbI noaxod K cbopy AaHHbix KXK MoxeT cobupatb
JaHHble nauueHToB 6e3 HeobXOAMMOCTU ABOWHOIO
BBOAa AaHHbIX 1 6e3 yBenuyeHns BpeMeHun nocetle-
HUS KINHWKNA.

B weeackom Pernctpe SWEDEHEART B Ha-
cTosllee BpeMsi 3aperMcTpMpoBaHbl  MaUMEHTH,
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BbIMUCaHHbIE C TPOWHOW aHTUTPOMDOTUYECKON Te-
panuen (TAT), 4TO NO3BOMSAET OLEHUTb Y HUX PUCKM
KpOBOTEYEHWI, BbI3blBalOLWMe GECMNOKOMCTBO [27].

Takke W3BECTEH T[ONMAHACKMNA KpynHOMac-
WTabHbI HabnogaTenbHbIN peecTp MauueHToB C
pubpunnaumen npeagcepaun (Pr) GARFIELD, vHu-
LmmpoBaHHbIN eLle B 2009 r. ons oTcnexmnsaHns 9Bo-
MOLMN MUPOBOWV NPAKTUKW aHTUKOArynauum 1 nadyde-
HUS1 BIIMSIHWSA Tepanyu HeaHTaroHMcToB BuTamuHa K
(HOAK) Ha O@I1, B yacTHOCTU, Npu 3TOM, B peecTpe
3apernctpupoBaHo yxe 6onee 385 000 cnyyaes PI1
n exerogHo pernctpupyetcst bonee 45 000 HoOBbIX
cnyyaes [50].

Bnarogapa poccuiickoMy MpOCNEKTUBHOMY
Pernctpy anutenbHOM aHTUTPOMOOTUYECKON Tepa-
nun (PEFATA), cdopmmnpoBaHHOMY 3a ABaguaTu-
neTHUN nepuog HabnogeHus 510 naumeHToB, Tak-
e yaanocb oOHapy>XuUTb KNMHUYECKME NPeaukTopbl
KPYMHbIX  KEeNyAOYHO-KMLLIEYHbIX KPOBOTEYEHWUA Y
OonbHbIX ¢ UbpUNIALMEn npeacepaun, nomnydato-
LUX nepoparnbHble aHTUKOarynsaHTbl [6].

PaHee B PK Ha ocHOBe CKpPWUHUWHIOBbLIX pecrnu-
paToOpHbIX MCCMEefOBaHUM COo34aH OOUH U3 MepBbIX
HaUMOHanbHbIA pernctTp «AcTma», NO3BOMSHOLLMNA
n3yyatb 3NUOEMMUONONMYECKYHO CUTyauuo No actMme
B obnactHoM u pecnybnukaHckom macwrtabe ans
yryYLIEHUA MEHeI)KMEHTa 3TOro coumanbHO 3Hauu-
Moro 3aboneBaHus [8].

B P® Ha coBpemeHHOM aTane gencreyet Ha-
ontopgartenbHasi nporpamma «OB6LLEPOCCUNCKNA pe-
FMCTP MaLMEHTOB C TSXKENom GPOHXMabHOM acTMOM
(TBA)». KntoyeBbiMM 3agadyaMy OaHHOMO MauWeHT-
CKOTO perncrpa sBMsTCA He TOMbKO OCyLlecTBre-
HME KOHTPONs MapLlupyTusauum nauueHToB, Npeem-
CTBEHHOCTU BefeHusi 6OMbHbIX N3 OETCKOW CUCTEMBI
30paBOOXpaHEeHNst BO B3pPOCHyto, MOydeHne 1 aHa-
3 aKTyanbHbIX 3MMOEMUOMNOrMYECKUX OaHHbIX MO
TBA, HO M KOHUEHTpauusa M aHanm3 KiMHUYECKUX
CBEAEHUN O MauMeHTax — OLEeHKa KOHTpons Hag
Oones3Hblo, YPOBHSI MPUBEPXKEHHOCTU (cobrntogeHus
NauMeHTOM Ha3Ha4YeHHOro Bpa4yoM riedeHuns nocpes-
CTBOM perynspHoro HabnogeHus B aAnHamuke). Bbl-
MOrHEHVE MEePEeYUCTIEHHbIX 3a4advy MO3BOMUT MOBbI-
cUTb 3(pPeKTMBHOCTL BeAeHUs naumeHToB C THA,
YMyYLWTb KAYEeCTBO XU3HM NALUMEHTOB U YNIEHOB KX
ceMen, a AanbHenWwnMn Lensamm permctpa naumeH-
TOB C JaHHOW HO3omornen o6o3HavyeHbl NOBbILIEHME
OOCTYMHOCTU MEOULUMHCKON MOMOLLM U yhy4lleHune
KayecTBa XusHu [3, 4, 7].

M3BecTHa Takke 6a3a OaHHbIX NMauUMEHTOB C
Tsbkenon actmon Benukobputanum — UKSAR (UK
Severe Asthma Register), bnarogaps koTopon npo-
AcHAeTca 9dEeKTUBOCTb MNprvemMa Bronornyeckmnx
npenapaToB U JOCTWXXEHUE KIMHUYECKOW PEMMUCCUM
Kak npegnaraemon uenu neyvexus. Tak, aHanus 6onb-
LLIOW KOropThbl MALMEHTOB AAaHHOMO perncTpa nokasarn,
yT0 18,3% NnL AOCTUIMM NEPBUYHONO OMNpPeaeneHus
KNMHWUYECKON pemmccun, npu 3Tom pemuccus boina
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Bbonee BEpOSATHOM y NALMEHTOB C BbICOKMM YPOBHEM
ovomapkepa T2, ¢ 6ornee KOPOTKOW MPOOOIHKUTENb-
HOCTbIO 3aborneBaHus M MeHbLUEN COMyTCTBYHOLLEN
natonoruen [44].

HekoTopble perncTpbl MOMOraroT NMOHATL POrib
COMyTCTBYHOLLMX 3a60neBaHni n 04EBUOHBIE PUCKU NX
pa3BuTus. Tak, Ha ocHoBe [1aTCKOro HaumoHanbHOro
peecTpa naumMeHTOB BbISIBIIEHO, YTO Y 12185 naymeH-
TOB C XPOHMYECKOWN KpanvBHuUen B 69% cnydvaeB y
XXEHLLUVMH Habntogancs n3bbiTouHbIn Bec. Kpome Toro,
pacnpoCTPaHEHHOCTb PeBMAaTtougHOro apTpuTa, cu-
CTEMHOW KpacHOW BONMYaHKW, TMpeoaMTa 1 BUTUANIO
Takke Oblna yBenuyeHa, kak n pacnpocTpaHEeHHOCTb
genpeccun. Takum obpa3oM, aBTOpbl PEKOMEHAYOT
nevamm npusHaTh NaLMEHTOB C XPOHNYECKOW Kpa-
NVBHULIEN KaK MyNbTUMOPOUAHbIX, @ AaHHbIE U3 Ha-
umnoHarnbHoro permctpa Kopeun Takke cornacytTcs ¢
TEeM, YTO ayTOMMMYHHbIe 3aboneBaHus LLMTOBUAHON
Xernesbl 3Ha4YMTENbHO CBA3aHbl C MOBLILIEHHBIM PU-
CKOM XPOHMYECKOWN KpanunsHuLbl [23, 35].

B HacTosilwee Bpemsi Peructpbl anneprude-
CKux 3aboneBaHui TakKe CTaHOBATCH 0bLLenpu3HaH-
HbIMUW, CPean KOTOPbIX PEECTP XPOHUYECKOW KpanmB-
HULbI SBMASIETCS 3HAKOBbIM JOCTUXXEHUMEM MMPOBOTO
MeaMLUMHCKOro coobLecTBa No AaHHOW HO30M0MUW.
Tak, ¢ 2020 r. K peecTpy npucoeanHunuce 39 LeH-
TPOB MO BCEMY MUpY, @ 35 U3 HUX BBENU UCXOOHbIE
OaHHble no 2 946 nauueHTtam [41, 51, 59]. MNepBbIn
perucTp NO XPOHWYECKOW KpanuvBHWULE LOCTYMHEH
Ha Beb-cTpaHuue Slaai v Bkmw4aeT napameTpbl
ansa nageHtTudmkaumm, oueHkn 1 nedvenusi. Peructp
npeacTaBnsieT cobol OeNCTBEHHLIN UHCTPYMEHT, C
MOMOLLBKO KOTOPOrO MOXHO MONYyYUTb LOCTaTOYHbIN
pasMep BbIOOPKM ANs 3NMAEMMUONOTMYECKMX UCCrie-
OOBaHW U/MNn NIaHNPOBaHUSA KITMHUYECKUX MUCChe-
OOBaHWI, BKMOYasi OCYLLECTBMMOCTb U NOTEHLMarb-
Hoe BkmtoveHne. OH Takke MOXEeT NpefocTaBuTb
OecueHHble OaHHble Ans agjanTtauum pyKOBOACTB K
MECTHOMY HaceneHuto, a TakkKe OuarHoCcTU4ecKkune
nogxodbl M 3KOHOMMUYECKU 3PEKTUBHbIE BMeELLa-
TEenbCTBa B KOHTEKCTE OpPraHM3auMOHHbBIX YCUIUIA NO
YNyYLIEeHUo yxoaa 3a naumeHtamu [24].

Kpome TOro, wmsBectHbl apyrve MexayHa-
pOAHblE PEerncTpbl U peecTpbl, Hanpumep, Pernctp
nauMeHToB ¢ 3aborneBaHusMu neveHu; Permuctp na-
UMEHTOB C MYMLTUCUCTEMHBIM  BOCMANMUTENbHBIM
CYHAPOMOM, accouumpoBaHHbiM ¢ COVID (MIS-C) y
O€eTel, a Takke aKTyanbHbIN PErUCTP XXEHEBCKMX aM-
OynaTopHbIX M CTauMOHapHbIX nauneHToB ¢ SARS-
CoV-2 (ARGOS). Tak, ona onucaHust KIMHUYECKMX
N KapAMOMNOrMyecKknx XxapakTepucTuk MynsTMCUCTEM-
HOro BocnanuTenbHoro cuHgpoma y geten (MIS-C),
cesizaHHoro ¢ COVID-19, 1 ny4ywero noHUmMaHus
peanbHON CTEeMNeHN MOBPEXAEHUS MUOKapAa B 3TOW
ysI3BMMOW KOropTe aBTOpbl 0OpaTuUnnchb K perncrpy
CARDOVID. lNpn atoMm y 60mblIMHCTBA NaLMEHTOB
¢ MIS-C He 6bino 0BHapPY)XEHO HUKAKMUX NMPU3HaAKOB
NOBPEXAEHNA MUOKapAa Mo AaHHbIM MarHWTHO-pe-
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30HaHcHon Tomorpadum (MPT). Tem He MeHee, UC-
crnegoBaTenu 3ak4umnmM, YTO OCTPbIN MUOKapauT
SIBNSIETCA BO3MOXHbIM nposiBneHnem MIS-C, cBasaH-
HbiM ¢ SARS-CoV-2, Tak kak y 18% nauneHToB Ha
MPT obGHapy>xeH Hekpo3 Mnokapaa. Takum obpasom,
fnarogaps pervcTpy yganocb npoHabniogatb Bax-
HocTb MPT-AMarHoCTUKM Kak MHCTPYMEHTa BbisiB-
neHns nogrpynnbl NaLMEHTOB C PUCKOM CEpPAEYHbIX
OCIOXXHEHWI 1 Bonee CKMOHHbIX K MOBPEXAEHUIO MU~
okapga [13, 49].

[pyroii npymep — akTyanbHbIA PErUCTP Xe-
HEBCKMX aMOynaTopHbIX W CTauMOHapHbIX Mauu-
eHToB ¢ SARS-CoV-2 (ARGOS). 310 nocTosiHHas
nepcrnekTMBHas KOropTa, co3daHHas YnpaeneHuem
34paBooxpaHeHns XKeHeBbl, BkoyaeT B cebs 360
525 naumeHToB, MNMNCTPUPYIOT MacluTab naHaeMmnm
COVID-19 B LUBeriuapuum, 1 nogpobHO onucbiBarOT
pasnuyHble PakTopbl 1 pe3ynbTaTthbl 411 HACENEHWS.
CopgeprkaHve KoropTbl BKIIOYaET AeMorpaduyeckue
OaHHble, conyTcTByloWmMe 3aboneBaHusa M dakTo-
pbl pycka HebnaronpusTHOIO KIMHUYECKOTO WUCXO-
da, coobliaemble camMyMy NaumeHTamu CUMMTOMb
COVID-19, skonoruyeckue 1 colmarnbHO-9KOHOMUYe-
ckue hakTopbl, MPOCNEKTUBHBIE Y PETPOCNEKTUBHbIE
OaHHble OTCMEeXWBAHWS KOHTAKTOB, OaHHble O Ka-
paHTUHE BO BPEMSs NyTeLEeCTBMI U cMepTu. [laHHble
3TOro GOMbLIOrO peanbHOro peectpa NpeacTaBnsaT
CcODON LIEHHBbIN pecypc Ans pPasnuyHbiX TUMOB MUC-
cnegoBaHUi  (KMMHUYECKUX, 3MMAEMUOSIOrMYeCcKmnX)
N VNAKCTPUPYIOT BIIUSAHME MOMUTUKN OOLLECTBEHHO-
ro 3gpaBoOXpaHeHus n obliee bpemsi 3aboneBaHus
COVID-19 [22].

JononHutensHoe uccrnegoBaHne B [JaHunm Ha
OCHOBE perucTpa UCMnonb30BaHUs Cry0 HeoTnox-
HOW MegMUMHCKOW MOMOLUM OO0 M BO BpPEMSA NepBoOW
BonHbl naHaemun COVID-19 Takke nokasano, 4To
HECMOTPSA Ha COKpalleHMe MCMofb30BaHWUs MaluvH
CKOpPOW MOMOLLM, AOrocnuTanbHOE HacereHne BO
BpeMs naHgemum doneno Taxenee [37].

WHTepecHo wuccnepoBaHve, B KOTOPOM UC-
Nonb30BanMCb AaHHble HabMOeHVn U3 LUBEACKMX
pernctpoB 3gpaBooxpaHeHus 2010 — 2020 rr. ansa
onpeneneHns 4ONroCpPOYHOro NPUYNHHO-CNEACTBEH-
HOro BNusiHUS aroHnctoB GLP1 Ha puck cepbesHbIX
HebnaronpusTHbIX ucxogorB Anst nedeHn MALO (ge-
KOMMEHCUPOBaHHbIA LMPPO3, renaTouennionsipHas
KapuMHOMa, TpaHCnnaHTauusi NeYyeHu Unm CMepTb,
cBsizaHHas ¢ MALO) y naumneHTOoB ¢ NoObIM XpOHUYe-
CkuM 3aborneBaHnem neveHn n guabetom 2 Tuna [60].
ABTOpbI UCMOMb30BanyM 06paTHY0 BEPOATHOCTHYHO
B3BELLUEHHYI0 NpeernbHy CTPYKTYPHYO Mogernb Ans
CpaBHEHUs MapameTpudecknx oueHok 10-neTHero
pucka MALO y nHuumatopoB aroHuctoB GLP1 n He-
nHuymnatopoB. OHM cryvariHbiM obpasom oTobpanu
5% HeMHUUMaToOpOB ANsi MOBbILLEHUSA BbIYUCAUTENb-
HoM 3dbdpeKTUBHOCTU. B ntore Gbino nokasaHo, 4To
y NauUMEeHTOB C XPOHUYECKNM 3aboreBaHneM neveHun
n guabeTom 2 TMna, KOTOpble NpuaepXunBanuch Te-
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panuu B TeYeHWe ANUTENbHOr0 BPEMEHU, arOHWUCTHI
GLP1 moryT npuBecTu Kk cHwkeHuto pucka MALO.
OT0 roBopuT 0 TOM, 4YTO aroHucTbl GLP1 aBnstoTcs
MHoroobeLLaLW MM CpeacTBammn s CHKEHNUS pyu-
Cka MpOrpeccupoBaHns XpoHU4eckoro 3aboneBaHus
NneYeHn y naumeHToB C COMNyTCTBYIOLWMM anabetom 2
TMNa, XOTa 3TO HeoOXoAMMO NMOATBEPAUTL B paHOo-
MU3NPOBaHHbIX UCCNEAOBaHUSAX.

B ABcTpanuu cOCTaBnstoTCA pPernctpbl, CBsi-
3aHHble C (PEHOMEHOM CMHApPOMa BHE3amnHon cmep-
T1: SADS (Sudden arrhythmic death syndrome), SCD
(Sudden cardiac death). B Hux obbegnHeHa nHdop-
Mauuo crykb ckopow nomoLlin, 0onbHUL 1 cyneb-
HO-MeOUUMHCKOM aKkcnepTusbl. Tak, 3a 17-neTHuin
nepuog Obino BbisiBNeHo 1 925 cnyyaeB BHe3amnHom
cepaeyHon cmeptu, u3 kotopbix 110 (6%) cnyyaes
ObInM CBA3aHbI CO CMOPTOM/(PU3NYECKMU YTIPaAXKHE-
HUAMK (MedmaHa Bo3pacta 27 neT (MeXKBapTWilb-
HbI pa3max 21 — 32 roga); 92% myxx4umH), npuyem 13
(12%) cnydaeB MpPOM3OLLNN Y aKTUBHBLIX CMOPTCMeE-
HOB. Hawmbonee pacnpocTpaHeHHbIMM MNPUYMHAMM
Obinn Mwemudeckas GonesHub cepgua (MBC) (37%)
N CUHOPOM BHEe3anHom aputmuyeckon cmeptu (20%).
Cpeon abopureHoB u XuTenen ocTpoBoB ToppecoBa
nponuea (n=10) Bce criy4an cMepTu ObinNM CBA3aHbI
¢ MBC. Hanbonee 4yacTtbiMM BuAaMun U3NYECKUX
yrpaXkHeHun Obinn aBcTpanunckun dytoon (24%),
Ger/6er Tpycuon (14%) n dytéon (14%). MNpenwe-
CTBylOLLUME CUMMTOMbI nNpucyTcTBoBanm y 39% (6onb
B rpyam (37%), npeaobmMopoYHOe cocToAHNE/OBMOpPOK
(26%). bonblmnHcTBO cny4vaeB (87%) Gbinu 3aceuae-
TENbCTBOBaHbI, Npy 3ToM B 70% crny4aeB o4eBuALbI
NPOBOOWMM CEPAEYHO-NErodHy0 peaHnmauuo. Vc-
nonb3oBaHME aBTOMATMYECKOro BHELIHero gedwu-
OpvnnaTopa 4O NpUOLITUSA CKOPOW NMOMOLLM COCTaBM-
no 8%. Hacrosiwee nccnegoBaHve OEMOHCTPUPYET
Bbicokyto yacTtoty MIBC, SADS, SCD y monoabix nto-
Oen, CBA3aHHY0 C (OM3MYECKUMUN yNpaskHEHNAMN [53].

Ha ocHoBe peructpa nauMeHToB C MbILLEYHON
N MUOTOHMYECKOW ANCTPOdMEN B KOFOPTHOM UCCrie-
OOBaHMM yaanock NpoaHanu3npoBaTb CNEKTP pucka
paka y nauMeHTOB C AaHHOW Ho3oMornen. Tak,B OAnH
13 pernctpoB Bowsn 2 355 yenoBek C BbISABAEHHOW
MbilweyHon guctpodmnen n 1 968 — ¢ MMOTOHMYE-
ckon anctpocdpmeri. ABTopamm He Obinio 0BGHapPYKEHO
MOBbILLIEHHOTO O6LLEero pucka paka npu MbILLEYHON
ancTpodun, OOHaAKO OHW Habntogany MOBbILLIEHHbIN
PWCK acTpOLMTOM 1 OpYyruX rMuoM B OeTCTBe (Ko3d-
duumeHT pucka [HR] 8,70, 95% OW 3,57 — 21,20),
HeTUpeongHoro aHAoKpuHHoro paka (HR 2,35, 95%
IOV 1,03 — 5,34) n nogxxenynoyHom xernesbl (HR 4,33,
95% OU 1,55 — 12,11) Bo B3pocnom Bo3spacTe. [pu
MUWOTOHMYECKOW AUCTpodun uccrnegosatenu obHa-
PY>XUNWN  MOBLILLEHHbIA PUCK OMyXOMen FOfOBHOMO
mosra y geten (HR 3,23, 95% OW 1,16 — 9,01) u no-
BbILUEHHbIN 00K puck paka y B3pocnbix (HR 2,26,
IO 1,92 — 2,66), B 4aCTHOCTH, OMyXosiel rofIoBHO-
ro mo3ra (HR 10,44, 95% OW 7,30 — 14,95), wwTo-
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BuaHon >xenesbl (HR 3,92, 95% AN 1,70 — 9,03) u
HeTUpeonaHoro aHAoKpuHHoro paka (HR 7,49, 95%
ON 4,47 — 12,56), paka aHgomeTpusa (HR 8,32, 95%
O 4,22 — 16,40), paka audHmkoB (HR 4,00, 95% O
1,60 — 10,01) n HemenaHomHoro paka koxu (HR 3,27,
95% OV 1,32 — 8,13) [42]. Kpome Toro, vucnonb3ays,
Hanpumep, AaHHble O4ATCKOro HauMOHANbHOIO peru-
CTpa nuy, ¢ MbllleYyHon gucTpoduen [JioweHHa n nx
GnvxanLmx poACTBEHHMKOB, CTANo O4eBUAHbLIM Bpe-
Msi JaHHoW 6onesHn 3a 20-neTHur nepuog ¢ ero 60
OOMOoNHUTENbHBIMU rocnuTanuaaumamm u 200 gonon-
HUTENbHBIMKM amMByNaToOpHbLIMU KOHTaKTaMu, a Takke
TOT hakKT, 4TO MO Mepe MPOrpeccupoBaHUsa BonesHu
YBEMNMYMBAIOTCA pacxobl Ha 30paBoOXpaHeHne, 4O-
MaLUHWIA yxo4 v cneumnansHoe obpasoBanue [47].

CyLLeCTBYIOT TakKe MeXayHapoHble peru-
CTpbl HAay4YHOW MeANLMHCKON MHopMaLumm, UCNomb-
3yeMble KaK UICTOYHWUK AaHHbIX A8 PasfnyHbIX Lenen,
Hanpumep, Ans BKOYeHUs 3deKTUBHbIX Meau-
kameHTOB B Cnuncok ocHoBHbIX JIC BO3 ans copen-
CTBUsI rMobanbHON JOCTYNHOCTU Y €OUHbIM CTaHaap-
Tam nevenust; unu anst obecnedeHns Npo3payHocTy,
HOBU3HbI U HaAEXHOCTU PErMCTpUpyeMbIX Uccrneno-
BaHWUW, Tak Ha3biBaeMble 6a3bl AaHHbIX HAy4HbIX pas-
pabOoTOK 1 MHHOBALMOHHbBIX MPOAYKTOB M TEXHOMOMMN
B obracTtu 3gpaBooxpaHeHus n buomeamumnHel — Pe-
TMCTPbl NOAAEPXKKM 34PABOOXPAHEHUS (HEMEAWLMH-
ckue). N3BecTHbl: LieHTpanbHbIi permcTp KOHTpOmnu-
pyembix ucnbitaHun KokperiHa (Cochrane Library),
Web of Science, Medline, Embase, ClinicalTrials.
gov, Peectp knuHuyeckmnx ucnoitaHunm EC, Mexny-
HapogHasi nnatgopma perncTpaummn KInMHUYECKMX
ncnbitaHun BO3, MNpocneKkTUBHbIN PErUCTP CUCTEMA-
Tnyecknx 063opos, peectp PROSPERO, Beb-caiThl
pEerynvpyroLLMX OpraHoB U hapmMaueBTUYECKMX KOM-
naHuin 6e3 A3bIKOBLIX OrpaHUYeHnin, Peectp KNnHK-
YECKMX MccredoBaHui akynyHKTypbl-MoKcaTepanuu,
peecTtp Antithrombotic Trialists’ (ATT) Collaboration
[5, 34, 39, 48, 49, 56].

Ha npumepe cpaBHeHUs adhdeKkToB Meauka-
MEHTO3HOIo0 BMeLLATeNbCTBa ANS OCTPOro feYeHus
MPUCTYMOB MWUIPEHU Y B3POCHbIX MPOCMEXNBAETCS
OCHOBHAas! pOJib TaKMX BblLLENepeYmCcreHHbIX MHop-
MaUMOHHbIX UCTOYHMKOB, Kak LleHTpanbHbIn pernctp
KOHTponupyembix ucnblitTaHui KokpenHa, Medline,
Embase, ClinicalTrials.gov, PeecTp KnuHn4eckux
ucnoitaHun EC, MexayHapogHas nnatdgopma pe-
rmcTpauumn KnvHudecknx mcneitaHun BOS3, a Takke
Be06-CaliToB perynvpyoLLnx opraHoB 1 chapMaLeBTu-
YECKUX KOMMaHUn 6e3 s3bIKOBbIX OrpaHuveHun [34].
Tak, 6brnarogapsi npoBedeHHOMY CUCTEMATUYECKOMY
0630py 1 ceTeBOoMy MeTaaHanm3y Ha OCHOBE BhblLLe-
nepeyvncrieHHbIX permcTpoB ¢ BKItodeHnem 137 aBon-
HbIX CrenbIX PaHAOMU3NPOBAHHbBIX KOHTPONUPYEMbIX
ncnblTaHun cpean 89 445 y4yaCcTHUKOB C MUTPEHBIO,
B LIeNIOM, yAarnocb MOHATb, YTO 3MEeTpUnTaH, pusa-
TPUMNTaH, CyMaTpunTaH 1 30NIMUTPUNTaH UMENn Hau-
nyywne npodounm n obinu 6onee 3hHEKTUBHBIMMU,
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4YyeM HedaBHO BbINYLLEHHbIE HAa PbIHOK Npenapartbl
nacMuanTaH, pumerenaHTt u ybporenaHTt. Hanbonee
abdeKTMBHbIE TpUNTaHbl CriedyeT paccMaTpuBaThb
Kak npegnodTMTeNnbHOE NeyeHve npuctyna murpe-
HM 1 BKMoYaTb B CNMCOK OCHOBHBIX NEKapPCTBEHHbIX
cpeacte BO3 ans copelictBus rnobanbHOM OoCTyn-
HOCTM W edVHbIM CTaHZapTam nedeHus. Tak, peTpo-
CMEeKTMBHOE uccrnegoBaHne 60nbLIOW MHOTOLEHTPO-
BOW KOropTbl NaUMEHTOB C MOPTO-CUHYCOMAANbHbLIM
cocygucTtbiM paccTtponcteom (PSVD) n npusHakamm
noptanbHon runepteHsun (MIN) ¢ uenbto onpenene-
HUSi €CTECTBEHHOIO TEYEeHWst U MPOrHOCTUYECKMX
haKTOpOB Nokasaro, 4To nporHo3 npu PSVD Bo MHo-
roM onpegernsieTcs THKEeCTb CONyTCTBYOLWMX 3a60-
neBaHMN 1 napameTpamm (OYHKUMM NeYeHn 1 NoveK
(CbIBOPOTOYHLIN BUNUPYOMH, YPOBHU anbbymuHa u
KpeaTUHWHA) Npu NocTaHOBKe AmarHo3sa [40].

MpoBeaoa nouck B Gasax panHbIX Central,
Medline (Ovid), Embase (Ovid), Cinahl (EBSCO) un
PEDro ¢ MmomeHTa nx cosganus no anpenb 2020 roga
ONns oueHkn 6e3onacHOCTY NerovYHon peabunuraumm
y NOen ¢ nHTepcTrumanbHbiM 3abonesaHnem ner-
KunX, aBTopbl [21] NpULLIM K BbIBOAY, YTO flero4Has pe-
abunutaumnsa MoxeT ObITb MpoBeaeHa y H1x 6esonac-
Ho. JlerovyHasa peabunuTtauusi, BEPOSITHO, yrydliaeTt
PYHKLMOHAMNbHYI TONEPAHTHOCTb K PU3NYECKUM Ha-
rpy3kam, OfObILLKYy WU Ka4yeCTBO XM3HW B KPaTKOCPOY-
HOW NepcrnekTuBe, C NOMb30M TakKe BEPOATHOW Npwu
nouonartmyeckom nerodHom cubpose (UJ1P). Ynyu-
LeHnsa OyHKLMOHaNMbHON TONepaHTHOCTU K hmsnye-
CKUM Harpyskam, OAbILLIKN M KayecTBa XWU3HWU Obinu
COXpaHeHbl B JOMNTOCPOYHOM nepcnekTuee. Onpege-
NEHHOCTb JOoKa3aTenbCTB Oblnia HU3KOW UM yMepeH-
HOW U3-3a HeadekBaTHOro NPeACTaBNEHUS METOLOB,
OTCYTCTBUS OCMNEMMEHNS OLEHKM pe3ynsTaTtoB U He-
OOHOPOOHOCTM HeKoTopbiX pe3yneratoB. Vccnepo-
BaTenun 3aKkMiYUIN, YTO HEOOXOAMMbI AanbHenwne
XOpOLLO  CMMaHWPOBaHHbIE  PaHOOMU3MPOBAHHbIE
nccrnenoBaHns s onpeaerneHnsi onTMMarnbHOro Ha-
3HaYeHWs yNpaXkHEHWIN N n3y4eHnsi cnocoboB coaen-
cTBUsi ©ornee OOMrOCPOYHBIM Yry4LlEHUsAM, 0cobeH-
Ho ans noaen ¢ AJNO.

Kpome Toro, Ha ocHoBe poccuinckoro Peructpa
nanonaTMyeckoro nerovyHoro ¢ubposa, BKAYaB-
wero ¢ 2016 no 2020 r. gaHHble 0 1 353 naumeHTax,
nccregoBatensaMm NnpoaHanM3npoBaHbl X geMorpa-
duyeckne, KnuHUJeckme, (yHKUMOHAmNbHbIE, PEHT-
reHornornyeckme 1 Mopdorornyeckne napameTpsbi.
Bnarogaps pernctpy yganochk ynyylvTb AUarHocTu-
Ky UI1® n BHegpuTb aHTMdUOpOTMYECKNE Npenapa-
Tbl B KIMHWYECKYIO NMPaKTUKY. ABTOPbI 3aKHo4mmnu,
4YTO HeoOXoOMM AanbHEWLWNA aHann3 KIMHUYECKOTO
TeYeHnsa 1 nporHoctnyecknx mapképos UJ1® B poc-
CUICKOM nonynaumn. Takke BaXeH aHanua [Jonro-
CPOYHOM 3PGEKTUBHOCTU aHTUPUOPOTUYECKON Te-
panuu B aToun nonynauun [19].

MoMmMMo npoyero, aHanuMTu4eckass MHop-
Mauus B permctpax nomMoraer noarotoButb 0630p 1
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OCBETUTb MyOnukauum, HanpuMmep B obractu uHTep-
cTMymnaneHoro 3aboneBaHus nerkmx y geten. Tak, o6-
30p, paccMOTpeHHbIN Bo Bpems ceccumn Clinical Year
in Review Ha exerogHom KoHrpecce EBponenckoro
pecnupatopHoro obuwectea (ERS) 2017 r. B Muna-
He, Mokasan, 4YTo aBcTparna3uickasi CeTb perMcTpoB
3aboneBaHuii nerkux y geten-cnpot (ARNOLD) BbI-
sBMNa Npobrnembl B OLEHKE pacnpoCTpaHeHHOCTU
peokux 3aboneBaHuii [26]. CocpenoTOUYMBLUMCE Ha
NMHTEepCTUUManbHbIX 3aboneBanusix nerkux (chiLD) y
MMMYHOKOMMETEHTHBIX NauueHToB, ObinNy onpeaerne-
Hbl Mepuoamnyeckas pacnpoctpaHeHHocTb B 1,5 cny-
Yyasi Ha MUIIMOH JETEN U YPOBEHb CMEPTHOCTU B 7%.
Peructp chILD-EU nogyepkHyn pabo4yto Harpysky,
KoTopasi JormkHa ObiTb OXBayeHa Ha OOHOro BKIHO-
YEHHOro nauueHTa, U NPegoCTaBuIT NPOTOKOMbI A4
OMAarHoCTMKN 1N HayanbHOTO FEYEHUs, aHanornyHble
cetu chlLD B CLLUA. B To BpeMsi kak OTYETbI O CryYa-
SIX MOTyT ObITb MOME3Hbl AN MOMOAbIX Bpaven Anis
NpakTVKU HanucaHus cTaTeln, KOropTbl MauUeHTOB
MOTyT KaTanynsTMpoBaTh MPOrpecce, kKak nokasanu He-
OaBHMWE nccrefoBaHns NEPCUCTUPYIOLLENO TaxmMnHO3
MIageHUEeB, rMNepyyBCTBUTENBHOMO MHEBMOHUTA Y
OeTen U MHTepCTUUManbHOro 3aboneBaHnsi nerkux,
CBSI3aHHOIO C MHTepdepoHONaTUAMN U3-3a MyTauum
B TpaHCcMeMbpaHHOM Genke 173. TpaHCRAUMOHHbIE
nccrnenoBaHnst CBA3aNu reTepo3nroTHbie MyTauun B
TpaHcnoptepe ABCA3 ¢ MOBbIWEHHBIM PUCKOM UH-
TepcTyumanbHbIX 3aboneBaHnn Nerknx He TOMbKO y
HOBOPOXAEHHbIX, HO U Yy AeTen cTapllero Bo3pacra
n B3pocnbix. CoobLanock, YTO NpU paccTponcTBax
ancdpyHkumm cypdpaktaHTa B MnageH4YecTBe U paH-
HeM OeTCTBe TpaHChnaHTauus nerkux Obina ctonb
)K€ YCMEeLLHOW, Kak 1 y B3pochnbiX nauueHToB. Baa-
WMHOE MOTEeHUMPOBaHNE AETCKMX M B3POCIbIX MyMb-
MOHOIOIOB SIBMSIETCS 00A3aTenbHbIM B 3TON ObICTPO
pacLumpsitoLlerics obnactu ans ycnewHoro éyayuie-
ro passutng [26].

Bnarogaps peructpam n peectpam, kak oTMme-
4Yanochk BbILLE, MOXHO MPOAHaNM3npPoBaTh UCMOMNb30-
BaHWe pasnmyHbIX ANarHOCTUYECKMX, NeYebHbIX BMe-
LWaTenbCTB U OLEHUTb UX LenecoobpasHoCcTb npu
onpenenéHHbix 3abonesaHusax. OgHako, Hampumep,
Ha CerogHALWHMIA HeJOCTaTOYHO AaHHbIX NMTepaTypbl
O MPVMMEHEHMM 3KCTPaKOprnopanbHON mMembpaHHOW
okcureHaumm (AKMO) npu ocTpow ne4eHOoYHOoN Heao-
ctatoyHocTn (OIMH), knuHnyeckom PALF-cuHpgpo-
Me, CBA3aHHbIM CO 3HAa4YUTENbHON 3ab60neBaeMoCTbIO
N CMEPTHOCTbIO Y AeTel. A UCnomnb3ys pPecTpocnek-
TMBHbIE 12-neTHNe AaHHble 13 peectpa OpraHusaumm
3KCTpaKopnopanbHOW MNOAAEPXKM JKM3HegesATenb-
HOCTK, BKNtovaBlwemM 335 naumMeHTOB OEeTCKOro BO3-
pacTta, aBTopbl CMOIMY AaTb UM XapakTePUCTUKY Npu
Hayane OKMO, a Takke onucaTtb UCxod U pakTopsbl,
CBSI3@aHHbIE CO CMEPTHOCTbIO OT JAHHOIO CMHOPOMA.
Tak, Hambornee pacnpocTpaHeHHbIM pexxumom AKMO
okasanacb BeHo-apTepuanbHasd IKMO (66,6%), 3a
Hel criegoBana BeHo-BeHo3Hass OKMO (33,4%), a

35



O030pbI JIMTEpPATYPbI

3KCTpakopnoparnbHas cepaeqHo-NeroyHasi peaHmma-
umns mcnonb3oBanacek B 21,5% cnyyaeB OCTaHOBKM
cepgua. BHyTpnbonbH14Hasa netanbHOCTb cpean ae-
Ten cocTtaBuna 66,6%. Kak 6onee BbICOKME YPOBHU
naktata (OR 1,128, 95% O 1,06 — 1,209; p<0,001),
Tak n PaCO, (OR 1,022, 95% AW/ 1,001 — 1,047;
p<0,05) no OKMO ykasbiBann Ha Gonee BbICOKME
LIAaHCbl CMepTHOCTU. Hu3kas macca Tena, coxpaHe-
Hue runepnaktatemun (OR 0,985, 95% [OU 0,973 —
0,997; p<0,013) u runepbunmpybuHemuns (OR 2,477,
95% OW 1,042 — 6,100; p<0,045) yepes 24 4 nocne
pa3BepTbiBaHnss QKMO Gbinu cBsizaHbl ¢ 6onee Bbl-
COKMMU LaHcamun cmepTHocTu [20].

Takke, Apyrov npumep CETEBOrO MeTaaHanu-
3a paHAOMM3NPOBAHHbIX KOHTPONMPYEMbIX UCCNEeno-
BaHuin ¢ yqactmem 7 005 naumeHToOB C nporpeccupy-
foLLler renatouennonapHon kapumHomon (LK) npu
HeaPPEeKTMBHOCTN Tepanmm NepBon NMHUN NoKasan
TO, YTO, C TOYKM 3peHusi obLuern 3hPEKTUBHOCTM 1
©e3onacHocTu, NpenapaTtbl peropadeHnd 1 kabosan-
TMHNG ABNAOTCA ONTMMAanbHLIMW BapuaHTamu Tepa-
N1 BTOPOW NWHMW OM1S1 NaUMEHTOB C pacnpocTpa-
HeHHon UK. [JaHHOe uccnegoBaHne UHTepecoBarno
aBTOpPOB B CBSA3M C TE€M, YTO OTCYTCTBYKOT MpsiMble
CpaBHUTENbHbIE UCCNEAOBAHMS 1 CTaHOAPTHbIE NPo-
TOKOMbI NleyeHus1 nNpu HeadeKTUBHOCTM Tepanuu
nepsown nuHuM y nauynenTos ¢ LUK, a ceTeBon meTa-
aHanua (NMA) obecneunBaeT HageXHbI METOA CU-
CTeMaTMYECKON OLEHKN KITMHUYECKNX Pe3yrnbTaToB U
NoBOYHbIX 3¢PEKTOB pa3NMYHbIX METOLOB NEYEHNs
TakMx NauneHToB Npenapartammn BTOPOr nNnHum [39].

HekoTopble 6a3bl AaHHbIX, BO3HUKLIME eLle
B MPOLUSIOM CTONETUM, MPOJOIHKanyM MOMNOMHATHCS
JokasaTenbHbIMU CBEAEHUSIMU OT 3KCMEPTOB U npe-
obpasoBaHbl B Beb-cantbl. Tak, Hayane 1980-x rr.,
Hanpumep, cucteMaTuyeckas HoMeHKnaTypa annep-
reHoB BKrtovana B cebs onucaHne BCEro HECKOMbKO
GenkoBbIX annepreHoB. B HacTosilee Bpems 3TO
Gasa [aHHbIX HOMEHKNaTypbl annepreHoB (Www.
allergen.org) BkntoyaeT B cebsi okono 880 GenkoB n3
cambIX pasHbiX UCTOYHMKOB [14]. B anoxy umdposu-
3auum nHpopmaums n3 6as gaHHbIX C MHTErPUPOBaH-
HbIMWU QYHKUMAMKU, Hanpumep, Sqdn, NMpUMEHsieTCs
ONS pelleHnss HEKOTOPbIX MPaKTUYECKUX BOMPOCOB.
Tak, C ee NOMOLLbIO MpeanpuATMs obLLEeCTBEHHOIO
nNUTaHUs MOryT MHAOPMUPOBATL CBOMX KIMEHTOB O
noTeHuunanbHbIX annepreHax B bnogax [1, 25, 46].

Takum 06pa3om, pervcTpbl 3abonesaHvn, Haum-
OHarbHble KIMHWYECKNe peecTpsbl, mopTarnbl, 6a3bl gaH-
HbIX, PEMMCTPbI MeQUUMHCKUX ycnyr u apyrme VIC yxe
NPOAEMOHCTPUPOBANM MHOXECTBO MPEVMYLLECTB, Ta-
KMX KaK HOBble uaeun, OOMonHuUTENbHble 6a3oBble 3Ha-
HWSA, MOBbILLEHNE OCBEAOMIIEHHOCTH, YHUKArbHbIE BO3-
MOXXHOCTW ONs1 MCCIEOOBaHUS AaHHbIX O HacerneHuw,
3aboneBaemMocT, NOAXOA4AM K JIEYEHMIO U BbICTYNaroT
B PONN NMPOBEPEHHbIX CTAaTUCTUHECKMX UHCTPYMEHTOB.
OcHoBHasi uenb 1 nornb3a PerucTpoB B MeOULMHE B
TOM, YTOObI HanpaBuTb OydyLumMe ycunums, Kotopble 3a-
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KpOIOT Mpobernbl B 3HAHWSIX, Yry4liaT yrnpaBreHue 3a-
GoneBaHVsSIMK 1 MoZeny NPOUNaKTUKK.
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Electronic registries help improve the overall understanding of supervised patients and assess the
feasibility and effectiveness of diagnostic, preventive, and therapeutic interventions for certain types of
diseases. Analytical data from patient registries can be used to supplement international clinical guidelines,
standards, and screening programs. Controlled trial registries and clinical trial registries help generate reports
on increased risk of certain diseases, identify unreported associations, confirm or refute previously reported
associations with severe pathologies, and expand the existing spectrum and phenotype of the disease.
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Disease registries, national clinical registries, portals, databases, registers of medical services and
other information systems have already demonstrated many advantages, such as new ideas, additional basic
knowledge, increased awareness, unique opportunities for researching population data, morbidity, treatment
approaches and act as proven statistical tools. The main purpose and benefit of registries in medicine is to
guide future efforts that will close knowledge gaps, improve disease management and prevention models.
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OneKTpoHAbIK TisiniMaepi kagaranaHaTblH NaLMEHTTEPAIH, XKanmnbl TYCIHIMH XXaKkcapTyFa aHe aypyablH
Genrini 6ip TypnepiHe guarHocTukanblk, NpodunakTUKanblK XxeHe eMAiK wapanapAablH OpblHAbIMbIFbI MEH
TMimainiriH 6aranayra kemekTteceni. [auneHTTepai Tipkey XXypHangapbliHblH, aHaNUTUKanbIK OepekTepi xa-
nblKapanbIK KIMHUKanNbIK Hyckaynapabl, CTaHOapTTapabl XXKeHe CKPUHWHITIK bGaraapnamanapabl TONbIKTbIpY
YLLIiH nanganaHbinybl MyMKiH. BakbinaHaTbiH CbiHaK TidiniMaepi )eHe KIMHUKanbIK cbiHakTap Tidinimaepi 6en-
rini 6ip aypynapgblH KayniHiH Xofapbinaybl Typanbl ecenTepai xacayfa, xabapnaHbaraH accouunauusnapabl
aHblKTayFa, ayblp natonorusanapbl 6ap 6ypbliH xabapnaHfaH GannaHbiCTapabl pacTayfa HEMECE XXOKKa LUblFa-
pyFa, aypyablH 6ap cnekTpi MeH hbeHOTUNIH KEHENTYre KeMeKTecesi.

Aypynap TisiniMaepi, yNTTbIK KNMHUKanNbIK Tisinimagep, noptangap, ManiMmeTttep 6asachl, MeguuuHanbIk
KbI3MeTTep Tisinimaepi xxoHe Gacka ga AknapaTTbIK Xyhenep xaHa uaesinap, KocbiMiwa Heriari 6inim, xabap-
OaprbiKTbl apTTbIpy, NOMNyNsAUMst AePeEKTEPiH 3epTTeyaiH bipereit MyMKiHAIKTEpI, CbipKkaTTaHyLWbIbIK, emaey
ToCinaepi CUSIKTbI KeNTereH apThIKLWbINbIKTapAbl KOPCETTI XKoHe AanenaeHreH ctaTucTUKanblk Kypangap peTiH-
ne opekeT eteni. MeguuuHagarbl permcTpriepAil Herisri MakcaTbl MeH navgacbl-0inimaeri onkbinbIKTapabl
xabaTblH, aypynapabl 6ackapyabl XXeHe anablH any ynrinepiH xakcapTaTtbiH 6onaluak Kyw-xirepai 6arsittay.

Kinm ce3dep: aneKkTpoHAbIK AeHCaynblK cakTay, undprnaHabipy, peecTp, aknapar, NaunueHT, Ho30510rmsi
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Drinking water quality remains one of the key determinants of public health and sanitary-epidemio-
logical well-being. Despite the progress with access to centralized water supply systems in the Republic of
Kazakhstan, several medical and social challenges remain, including unequal access to safe drinking water,
particularly in rural areas, deteriorating infrastructure, contamination of surface and groundwater sources, and
insufficient efficiency of water treatment and quality monitoring systems.

The aim of this review was to analyze current scientific data on the major issues of drinking water sup-
ply and the impact of water quality on public health in Kazakhstan. This review used a combined approach,
including the analysis of scientific literature, international reports and official statistical data. Searches were
conducted using the PubMed, Scopus, Web of Science, eLibrary, and Google Scholar databases, as well
as official websites of the WHO, UNICEF, the World Bank, and governmental authorities of the Republic of
Kazakhstan. A total of 38 sources were included in the review. The findings indicate that drinking water in
several regions of Kazakhstan exceeds permissible limits for certain chemical parameters, including nitrates,
arsenic, lead, iron and mercury, due to both natural geochemical characteristics and anthropogenic impacts.
Cases of microbiological contamination have also been reported, particularly in rural areas and during flood
periods. Potential risks associated with both conventional and emerging contaminants, including PFAS and
microplastics, are analyzed. Long-term consumption of contaminated water is associated with an increased
risk of infectious, cardiovascular, oncological, nephrological, and reproductive disorders, especially among
vulnerable population groups. A comparative analysis of drinking water quality standards in the Republic of
Kazakhstan, the WHO, and the EU revealed that national regulations are less stringent for certain carcino-
genic substances. The findings highlight the need to modernize water supply infrastructure, improve the reg-
ulatory framework, strengthen laboratory monitoring, and implement advanced water treatment technologies
to ensure access to safe drinking water for the population of Kazakhstan.

Key words: water quality; drinking water; water supply; public health; contaminants; epidemiology

INTRODUCTION

Drinking water is a key indicator of popula-
tion health and development. According to the World
Health Organization (WHQ), more than two billion
people worldwide use water that does not meet sani-
tary standards [1, 2]. This contributes to a substantial
burden of infectious diseases (acute intestinal infec-
tions and viral hepatitis), as well as an increased inci-
dence of chronic diseases associated with the chem-
ical composition of drinking water. In response, the
United Nations identified ensuring safely managed
drinking water for all by 2030 as one of the priorities
of Sustainable Development Goal 6 (SDG 6). In Ka-
zakhstan, as in many other countries, the quality of
drinking water supply remains problematic. Despite
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abundant surface water resources (48,000 lakes and
over 85,000 rivers) [3], a lack of truly clean water is
observed across the country [4].

For the Republic of Kazakhstan, the imple-
mentation of SDG 6 is of strategic importance due to
limited water resources, high dependence on trans-
boundary rivers, and the need to ensure sanitary and
epidemiological safety of the population [5]. In recent
years, significant progress has been achieved in ex-
panding population access to water supply services
[6]. According to World Bank data, approximately 90%
of the population of Kazakhstan has access to safely
managed drinking water sources; however, this indi-
cator is about 60% in rural areas [2, 3, 7]. One of the
key challenges remains the unequal access to cen-
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Table 1 — Drinking water quality standards according to WHO, EU, and Kazakhstan regulations (MPC,

mg/L) [13, 15, 16, 17, 18]

Parameter

WHO

EU

Kazakhstan

Arsenic (As)

0.02 mg/L [6]

0.01 mg/L [6]

0.05 mg/L [13]

Nitrate (NOs)

50 mg/L [15]

50 mg/L [15]

45 mg/L [13]

bacteria

Lead (Pb) 0.01 mg/L [18] 0.01 mg/L [18] 0.03 mg/L [13]
E. coli Absent [17] Absent [17] Absent [17]
Thermotolerant coliform Absent [17] Absent [17] Absent [17]

tralized water supply systems, particularly in rural set-
tlements [8]. State programs aimed at the construction
and modernization of water supply networks in rural
areas are being consistently implemented [5, 9]. An
important component of SDG 6 is the improvement
of water quality and the development of monitoring
systems. In Kazakhstan, state sanitary and hygienic
control of drinking water quality is carried out, along
with environmental monitoring of surface and ground-
water bodies. However, some water bodies remain
exposed to anthropogenic contamination [4], which
requires further improvement of laboratory monitor-
ing and the introduction of advanced water treatment
technologies [7]. In several regions, projects aimed
at reconstructing wastewater treatment facilities are
being implemented; however, the level of wastewater
treatment remains insufficient and requires additional
investment and the adoption of modern technologies
[10]. Kazakhstan continues to face regional dispari-
ties in access to safe drinking water, deterioration of
infrastructure, contamination of water sources, and
the need to improve wastewater treatment efficien-
cy [4]. These data highlight the relevance of scientific
studies focused on assessing drinking water quality
and its impact on human health.

This review aims to analyze current scientific
evidence on the medical and social challenges asso-
ciated with drinking water supply in Kazakhstan.

SEARCH STRATEGY

This study used a combined approach, with a
systematic literature review and analysis of official data
sources. The search strategy included the Scopus, Pu-
bMed, eLibrary, Web of Science, and Google Scholar
databases, as well as the official websites of UNICEF,
WHO, the World Bank, the Ministry of Health of the
Republic of Kazakhstan, the Water Resources Agency
of the Republic of Kazakhstan, and the Committee for
Sanitary and Epidemiological Control. Inclusion crite-
ria comprised full-text, open-access peer-reviewed
scientific articles in Russian and English containing
the following keywords: «drinking water supply in Ka-
zakhstan», «drinking water quality», «water contam-
ination and health», and «drinking water standards».
Exclusion criteria included abstracts, closed-access
publications, and non-peer-reviewed sources. Priority
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was given to primary sources (regulatory documents
and official sources) and authoritative international re-
ports (WHO, UNICEF). A total of 38 sources that met
the inclusion criteria were selected.

Challenges in Drinking Water Quality

Management

According to WHO and UNICEF data (JMP,
2022), approximately 90% of the population of Ka-
zakhstan use safely managed drinking water sources
(an increase from 80% since 2015) [2]. However, this
indicator remains considerably lower in rural areas,
at approximately 60% [2, 3, 7]. The unequal distribu-
tion of centralized water supply is associated with low
population density in rural settlements and deteriorat-
ing infrastructure. In addition, despite full coverage by
centralized water supply systems, the city of Astana
experiences service interruptions due to system de-
terioration.

According to the Committee for Sanitary and
Epidemiological Control, up to 5% of drinking water
samples annually do not comply with sanitary stand-
ards, with a target compliance level of 0% [11]. The
use of unsafe drinking water directly contributes to an
increased incidence of gastrointestinal infections, in-
testinal helminthiases, and protozoal infections, and
increases the risk of exposure to carcinogenic and
mutagenic compounds [12].

Table 1 presents hygienic standards for drink-
ing water established by WHO, the European Union
(EV), and Kazakhstan. According to Order No. DSM-
138 of the Minister of Health of the Republic of Ka-
zakhstan dated 24 November 2022 «On Approval of
Hygienic Standards for Safety Indicators of Domestic
Drinking and Household Water Use», the maximum
permissible concentrations for lead and arsenic are
set at 0.03 mg/L and 0.05 mg/L, respectively [13],
which exceed WHO guideline values [1]. These dif-
ferences are attributed to environmental conditions
and economic factors. At the same time, the permis-
sible nitrate concentration in Kazakhstan (45 mg/L)
[14] is more stringent than WHO/EU standards (50
mg/L) [1, 13, 15].

National standards in Kazakhstan for certain
heavy metals (As and Pb) are less stringent than
those of the WHO and the EU, reflecting a balance be-
tween technological capabilities and economics. Risk
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management requires the implementation of Water
Safety Plans, which include risk identification at each
stage of the water supply and monitoring of key indi-
cators. Quantitative assessment relies on statistical
and threshold-based methods, such as the analysis
of correlations between diarrhoea cases and levels
of faecal coliforms in water samples. In the case of
emerging contaminants (PFAS and microplastics),
[19, 20] the «precautionary» principle is applied: cur-
rently, there are no established maximum permissi-
ble concentrations for these substances; however,
it is recommended to reduce their levels based on
evidence of toxicological effects [17, 19, 21]. In Ka-
zakhstan, the «Water Strategy of the Republic of Ka-
zakhstan until 2030» provides for the modernization
of water supply systems and wastewater treatment
facilities, including the rehabilitation of outdated wa-
ter sources, prohibition of untreated wastewater dis-
charge (with strengthened oversight by the Water Re-
sources Agency), and laboratory monitoring of water
quality in high-risk areas [9, 17]. However, it is nec-
essary to improve public awareness regarding water
hygiene practices, as well as to support vaccination
programmes and integrate water-related risk assess-
ment into epidemiological surveillance.
Drinking Water Quality Indicators

Microbiological indicators. According to the
sanitary rules and standards, drinking water must be
free of Escherichia coli, sulphite-reducing clostridia,
and thermotolerant coliform bacteria (per 100 mL)
[13, 17, 18]. Despite this requirement, cases of bac-
terial contamination of drinking water are still reported
in rural areas. For example, during spring flood peri-
ods in 2022 — 2023, an increase in cases of salmonel-
losis and dysentery was observed in several regions,
associated with the intrusion of wastewater into drink-
ing water sources [22].

Bacterial contamination is particularly high in
unprotected wells and open reservoirs. Up to 17%
of well water samples contained total coliform bac-
teria in studies conducted in neighboring regions of
Russia [23, 24] which may also reflect the situation
in remote northern regions of Kazakhstan. According
to epidemiological studies, waterborne pathogenic
microorganisms account for approximately 80% of
all gastrointestinal infectious diseases in Kazakhstan
and Central Asia [25], indicating a substantial burden
on public health.

Physical Characteristics and Contaminants.
According to official study data conducted between
2020 and 2024, in rural areas of Pavlodar and Ak-
mola regions of the Republic of Kazakhstan, drink-
ing water was frequently characterized by increased
turbidity associated with the presence of mechanical
impurities, whereas color parameters generally re-
mained within the established regulatory limits [26].
Elevated fluoride (F) concentrations in southern and
mountainous regions, such as Zhambyl and Turke-
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stan regions, are attributed to natural geochemical
features and hydrogeological conditions of ground-
water formation [27] and are often close to the per-
missible limit of 1.5 mg/L [13], requiring monitoring
for fluorosis. Increasing attention has been paid to mi-
croplastics and PFAS [19, 20]. Despite the absence
of officially established maximum permissible con-
centrations, the WHO recommends minimizing PFAS
levels and strengthening research on their potential
health impacts [17, 19]. Microplastic analysis has re-
vealed microparticles in 90% of samples; however,
current evidence regarding their toxicity remains in-
sufficient [21, 28].

Chemical Contaminants. Drinking water in Ka-
zakhstan is characterized by elevated salinity (miner-
alization and hardness), which is associated with the
region’s geochemical conditions and transboundary
water flows. The main hazardous elements include
nitrates, arsenic, lead, and other metals. Nitrates
(NO:,) arise primarily from intensive agricultural activ-
ities; their maximum permissible concentration is 45
mg/L in Kazakhstan [13] (WHO: 50 mg/L [1, 14, 15]).
In some southern regions of Kazakhstan, nitrate con-
centrations exceed the standards in approximately
30% of groundwater samples. Lead (Pb) enters drink-
ing water primarily through deteriorated water supply
systems (old pipelines) and industrial discharges. In
Kazakhstan, the permissible limit for lead in drinking
water is 0.03 mg/L [13] (WHO: 0.01 mg/L [1, 14, 18]).
Arsenic (As) levels are significantly higher in moun-
tainous regions [29]; the national limit is 0.05 mg/L
[13] (WHO: 0.01 mg/L [1, 17]). Long-term exposure
to arsenic and lead is associated with neurological,
oncological, and cardiovascular diseases in the pop-
ulation [26, 29, 30, 31]. In certain regions of the Re-
public, elevated levels of other heavy metals, includ-
ing iron (Fe), manganese (Mn), and mercury (Hg), as
well as pesticide residues in water sources exceeding
regulatory limits, have also been reported [20].

According to studies conducted in 2023 -
2025, exceedances of individual chemical parame-
ters such as lead, arsenic, and nitrates have been
identified in several regions of Kazakhstan, indicat-
ing regional heterogeneity in water quality [9, 27,
32, 33]. In addition, the study by Zh. Tleuova et al.
(2023) [27] demonstrated that groundwater in south-
ern Kazakhstan contains significant concentrations
of sulphates, sodium, nitrates, and lead. An analysis
of surface waters conducted in 2025 by the Republi-
can State Enterprise «Kazhydromet» of the Ministry
of Ecology and Natural Resources of the Republic of
Kazakhstan [34] showed that only four water bodies
in the country are classified as Class | water quality,
while the maijority of rivers are classified as moder-
ately or heavily polluted [35]. Therefore, contamina-
tion of drinking water sources with various chemical
substances remains a widespread environmental and
public health problem.
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Figure 1 — Mechanism of health effects of contaminated drinking water

Natural Contamination of Water Sources.
During floods, drinking water sources become con-
taminated with sewage and wastewater, leading to
outbreaks of diarrhoeal diseases [22]. For example,
following the largest flood in East Kazakhstan in
2010, an outbreak of enteroviral infection was record-
ed. In regions with intensive agriculture, particularly
livestock farming, elevated levels of coliphages and
nitrates have been observed in groundwater from
wells. According to data from the Ministry of Health
of the Republic of Kazakhstan, the incidence of in-
testinal infections typically increases after each emer-
gency situation. This is primarily due to outdated or
insufficiently effective water supply and wastewater
disposal systems. During outbreaks of waterborne
diseases, Giardia and Cryptosporidium are more fre-
quently detected. These pathogens are less sensitive
to conventional drinking water and wastewater treat-
ment methods than most bacteria and viruses [36].

Adverse Health Effects of
Drinking Water Quality on Population Health

Vulnerable population groups at risk of diar-
rhoeal diseases associated with the consumption
of contaminated water include children, particularly
those under the age of 5, pregnant women, low-in-
come populations, and elderly individuals [25]. Preg-
nant women represent one of the most vulnerable
population groups to adverse environmental expo-
sures, including heavy metals and chemical com-
pounds. Chronic exposure to lead, arsenic, and other
organic contaminants has been shown to exert tera-
togenic and embryotoxic effects, negatively influenc-
ing fetal development [33]. According to studies [33,
37], exposure to these factors is associated with an
increased risk of congenital malformations, intrauter-
ine growth restriction, low birth weight, and preterm
birth. Toxic substances are able to cross the placental
barrier and affect the formation of fetal organs and
systems. Residents of rural areas predominantly rely
on non-centralized water supply sources (wells, bore-
holes, and springs) and less frequently have access
to water treatment devices, which makes them a vul-
nerable population group. An additional risk factor is
the lack of systematic monitoring of water quality from
decentralized sources at the local level. Contaminat-
ed drinking water is a source of both acute and chron-
ic diseases. Microorganisms such as E. coli, Shigel-
la spp., and rotaviruses cause diarrhoeal disease,
contributing to substantial child mortality (according
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to WHO, approximately 444,000 children under the
age of 5 die annually from diarrhoeal infections world-
wide) [25]. Compliance with hygienic standards is an
important preventive measure for reducing infectious
disease incidence, particularly among children [38].
Long-term exposure to nitrates causes methemoglo-
binaemia in infants [1, 14, 15]. Chronic lead exposure
leads to reduced 1Q in children, as well as hyperten-
sion and nephrotoxicity in adults. Arsenic exposure
is associated with lung and skin cancers, as well as
chronic liver diseases [16, 29, 31]. PFAS and mi-
croplastics, as emerging contaminants, affect the en-
docrine and immune systems [17, 20, 21, 30]. How-
ever, due to their relatively recent identification, their
health impacts require further investigation (Fig. 1).

According to WHO, poor-quality drinking wa-
ter supply is responsible for approximately 4 million
deaths, including those caused by diarrhoeal and par-
asitic diseases [25]. In Kazakhstan, waterborne infec-
tions account for a substantial proportion of morbid-
ity; for example, acute intestinal infections represent
a significant share of infectious diseases, accounting
for up to 20% of all reported infectious conditions [1,
15]. The actual burden of disease is likely underes-
timated, as clinical diagnosis often fails to associate
chronic symptoms, such as dyspeptic disorders, hy-
pertension, and other pathological conditions, with
contaminated drinking water.

CONCLUSIONS

This literature review demonstrates that the
quality of drinking water supply in Kazakhstan re-
mains a critical issue. The main challenges include
the lack of universal access to safely managed drink-
ing water sources, particularly in rural areas, as well
as the continued presence of widespread biological
and chemical contaminants in drinking water, contrib-
uting to a significant increase in disease incidence
[23]. In addition, national sanitary rules and stand-
ards are often less stringent than international guide-
lines [1], indicating the need to revise the regulatory
framework, particularly by strengthening permissible
limits for carcinogenic substances such as arsenic
and lead. These findings highlight the need for sev-
eral measures, including the modernization of water
supply infrastructure, the adoption of advanced wa-
ter treatment technologies such as reverse osmosis,
disinfection, and activated carbon filtration, as well
as strengthened monitoring of drinking water quality
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[17]. Climatic factors should also be taken into con-
sideration. Floods increase the risk of water contam-
ination, which is especially relevant in the context of
global climate change. Regional cooperation within
the framework of the Eurasian Economic Commis-
sion may also contribute to addressing drinking water
supply challenges by facilitating coordinated action
for efficient transboundary water use and water re-
source protection.
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Ha cerogHSAWHMIA OeHb Ka4eCTBO NUTLEBOW BOAbI SBMASIETCS OAHUM U3 KIOYEBbLIX (DAKTOPOB, OTBEYa-
IOLLMX 3a COCTOSIHME 3[40POBbSA M CaHWTaApHO-3NMAEMMONOrMyeckoe bnaronony4dme HaceneHusi. Hecmotps
Ha OOCTUIHYTbIN NPOrpecc B NofyYeHMn JocTyna HaceneHnus Pecnybnuvkm KasaxcTaH K ueHTpann3oBaHHOMY
BOOOCHaOXEHUNI0, COXPaHSITCS MeaMNKO-CoLmarnbHble NPobnembl, CBA3aHHbIE C HEPaBHOMEPHOCTLIO obecne-
YeHus 6e3onacHoOM NMMTBLEBON BOOOW, B YACTHOCTY B CEMbCKUX PEMMOHAX, M3HOLLEHHOCTBIO MHAPACTPYKTYPHI,
3arpsi3HEHMEM MOBEPXHOCTHbIX M MOA3EMHbIX UCTOYHMKOB, @ Takke HeLoCTaTOvHOW 3hPEeKTUBHOCTLIO CU-
CTEM OYUCTKM U MOHUTOPUWHIa KayecTBa BOAbl.

Llenbio HacTosiero ob3opa SBMICS aHanvM3 COBPEMEHHbIX Hay4YHbIX AaHHbIX, MOCBSILLEHHbIX aKTy-
anbHbIM NpobnemMam NMUTbLEBOrO BOOOCHAOXEHUS M BNUSIHUIO Ka4yecTBa BOAbl HA 340poBbe HaceneHus Ka-
3axcTaHa. B pabote ncnonb3oBaH KOMOVMHMPOBAHHLIV NMOAX0, BKIOYAKOLWMIA aHanmn3 Hay4yHou nuteparypsl,
MeXOyHapOOHbIX OTHETOB M OoduLManbHbIX CTAaTUCTUYECKUX OaHHbIX. [Monck ocywecTensncs B 6asax gaH-
Hbix PubMed, Scopus, Web of science, eLibrary n Google Scolar, a Takke Ha oduumanbHbeix cantax BOS3,
UNICEF, BcemupHoro 6aHka 1 rocygapcTBeHHbIX opraHoB Pecnybnukm KazaxctaH. B 0630p 6biniv BKIHOYEHbI
38 uctoyHmka. YcTaHOBMEHO, YTO B OTAENMbHbIX permoHax KazaxcrtaHa coxpaHsatTCs NPeBbILLEHWS MO PSAY XuU-
MUYECKUX MoKasaTenen NMTLEBON BOAbI, BKIOYAs HATPAThI, MbILbSK, CBUHEL, XXeNe3o U pTyTb, 4TO 0bycnoBs-
NEHO KaK NpUpOOHO-TEOXMMUYECKMMN OCODEHHOCTAMM, TaK U aHTPOMOreHHbIM Bo3gerncTeneM. OTmevaroTcs
cry4Yan MMKpOOMONOrMYeCcKoro 3arpsi3HeHNst BoAbl, 0COBEHHO B CENMbCKOM MECTHOCTU 1 B NEpMoabl NaBOLKOB.
PaccmoTpeHbl NoTeHLManbHble PUCKM BO3OENCTBUS TPAANLMOHHBIX U HOBbIX 3arps3HuTenein, Bknoyasa PFAS
1 MuUKponnacTuk. [okasaHo, YTo AnuTensHoe noTpebrneHne 3arpsi3HEHHOW BOAbl aCCOLUMPOBAHO C MOBbILLE-
HMEM prCKa MHEKLNOHHbIX, CEpPAEYHO-COCYANCTbIX, OHKOMOTMYECKNX, HE(PPONOrMYECKMX N PENPOAYKTUBHBIX
HapyLleHnn, 0cobeHHO Cpeam ya3BMMbIX FPynn Hacenenus. [poBefeH CpaBHUTENBHbLIV aHann3 HopMaTMBOB
KayecTBa NuTbeBow Boabl Pecnybnukn KasaxctaH, BO3 n EC, BbiISiBUBLUMIA MEHEE CTPOrne OoTe4eCTBEHHbIE
TpeboBaHMsA MO OTAENbHBbIM KaHLEepPOreHHbIM BellecTBaM. [lonyyeHHble AaHHble NoAYepKMBaOT Heobxoam-
MOCTb MOAEPHM3ALMM CUCTEM BOAOCHAOXEHMWS, COBEPLUEHCTBOBAHNS HOPMaTUBHO-NPaBoBoW Gasbl, ycune-
HWUsi NabopaTopHOro MOHUTOPUHIA U BHEAPEHUS COBPEMEHHBIX TEXHOMOIMMIN BOAOOYUCTKM ANnga obecneveHuns
HaceneHusa Kasaxctana 6e3onacHom NMTLEBOW BOOOWN.

Knrouessbie crioga: Ka4eCTBO BOAbI; NMTbEBAsA BOAA; BOOOCHAOXXEHNE; 300POBbE HACENEHNS; 3arps3Hu-
Tenu; anMgemMuonorus
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A. K. Ucamaesa’, A. O. Omapoega’™, M. I'. Kanuwes’, b. K. Omapkynoe’, b. K. Koliuybekoe’, E. M. Ucakaeg?

KA3AKCTAHOA KAYINCI3 BACKAPBINNATbIH CYMEH KAMTAMACDI3 ETY[IH
MEOWKO-9JNIEYMETTIK MOCENENEPI

'«KaparaHabl MeguumHanbslk yHuBepcuteTi» KeAK (100008, KasakctaH Pecnybnivkachl, KaparaHabl K., Foronb
K-ci, 40; e-mail: info@gmu.kz)

°M. KosblbaeB aTbiHaarbl ConTycTik KasakctaH yHuBepcuteti (150000, KasakctaH Pecny6nuvkacel, MNetponaen
K., MywkmH k-ci, 86; e-mail: mail@ku.edu.kz)

*Anya OpanoBHa OwmapoBa — «KaparaHabl MepguumHanblk yHuBepcuTeTi» KeAK; 100008, KasakctaH
Pecnybnukacol, KaparaHgbl k., Foronb k-ci, 40; e-mail: OmarovaA@qgqmu.kz

ByriHri TaHaa aybi3 CyablH canachkl XanblKTbiH AeHCayYIbIfbl MEH CAHUTApPIbIK-3NMAEMUONOTUANbIK 911-a-
yKaTblHa >xayan 6epeTiH Herisri dakToprapabliH Oipi 6onbin Tadbiagbl. KasakctaH Pecnybnvkachk! xankpl-
HblH, OpTanbIKTaHAbIPbINFaH CyMeH XabablKTayFa KO XeTKi3yAeri KON XeTKi3reH XeTiCTIKTepiHe KapamacTaH,
aTan amTkaHga, aybingblk eHipriepde Kayinci3 aybl3 CyMeH kamTamachbl3 eTyaiH Oipkenki emecTiriHe, WH-
bpaKkypbIfbIMHBIH TO3YbIHA, XXEpP YCTi XoHe Xep acTbl Ke34epiHiH NlacTaHyblHa, COHAan-akK cy canacbiH Ta-
3apTy >XOHEe MOHWUTOPWMHIINEY XXyhMenepiHiH TMiMAINiriHiH xeTkinikciaairine G6amnaHbICTbl MeguKo-areyMeTTiK
Macenernep cakranyga.

Ochbl WonyabliH, MakcaTbl aybl3 CyMeH >xabablKTaydblH, ©3€KTi MacernenepiHe xaHe Cy canacbiHbiH Ka-
3aKCTaH XarKblHbIH AeHcaynblfblHA 8CepiHe apHanfaH Kasipri 3aMaHfbl FeiNbIMW AepekTepai Tangay oongpl.
XKymbicTa FeinbiMn 9a4ebveTTepai, Xxanbikapanblk eCenTepAi XXeHe pecMu cTaTucTuKanblK AepekTepai Tanga-
yAbl KAMTUTBLIH apanac Tacin konganbingwl. 13gey PubMed, Scopus, Web of science, elLibrary xxeHe Google
Scolar gepekkoprnapbiHaa, coHgan-ak OO¥, UNICEF, [OyHuexysinik 6aHk xeHe KasakctaH Pecnyonukachl
MEMIEKETTIK opraHAapblHbIH, pecMu canTTapblHga Xy3ere acblpbinigbl. Wony 38 gepekkesai kamTtbiabl. Ka-
3aKCTaHHbIH, XEeKenereH eHiprnepiHge HUTpaTTap, MbIWbSK, KOPFacbiH, TEMIP XX8He CblHaNTbl KOoca anfanga,
TabuF-reoXMMUANbIK epekLernikTepiMeH Ae, aHTponoreHaik acepiMmeH ae 6annaHbICTbl aybl3 CyablH Gipkatap
XUMUSATBIK KOpCeTKiTepi OoMbIHIWA ackin KeTynep cakranatbiHbl aHblkTanabl. CyablH MUKPOOMONOrnsnbIK
nacTaHy Xafgannapsbl, acipece aybiNablK XXeprnepae XaHe Cy TacKblHbl kesiHae bavkanagpbl. JacTypni xaHe
KaHa nacTayLubl 3aTTapablH, COHbIH iWiHae PFAS eHe MUKpPOMMacTUKTEPAIH acep eTy Kayni kapacTbipbina-
Obl. JlactaHFaH cygpl y3aK yakbIT TYTbIHY MHPEKUMANBIK, XKYPEK-KaH Tamblpiapbl, OHKONOrMAnbIK, Hedoponoru-
ANbIK )XOHE PenpoayKTMBTI Oy3binynap KaymniHiH >kofapbinaybiMeH 6annaHbICTbl, 8cipece XxanbIKTblH, 0can Torn-
Tapbl apacbiHa. XXekenereH kaHueporeHi 3attap 6oibiHWa OTaHabIK TananTtapablH KaTaHObIFbIH aHbIKTaraH
KasakctaH Pecnyonukacsl, 0¥ xxaHe EO aybl3 cyblHbIH cana HopMaTUBTEpPIHE carnbICTbipMarnbl Tangay xyp-
rizingi. AnbiHFaH gepektep KasakcTtaH XarkblH Kayinci3 aybl3 CyMeH kaMTaMachIi3 eTy YLiH CyMeH ababikray
XKYMeEnepiH XaHFbIpTy, HOPMATUBTIK-KYKbIKTbIK Ga3aHbl XKeTiNgipy, 3epTxaHanblk MOHUTOPUHITI KYLLENTY XXaHe
Cy TaszapTyAblH 3amMaHayun TEXHOMNOIMANapbIH EHri3y KaXeTTiriH kepceTeai.

KinT ce3gep: cyadblH canackl; aybi3 Cy; CyMeH abablKTay; XanblKTblH AEeHCayMbIfbl; NacTayllbl 3aTTap;
3NMAEMMONOTnS
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AMENOBJIACTOMA HMXXHEW YENKOCTU: COBPEMEHHBIE NOAXOAbI K KNACCU®UKALIUW,
ANATHOCTUKE, XUPYPTMYECKOMY NEYEHUIO U PEKOHCTPYKLIUU
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Amenobnactoma — Hanbonee KNMHWYECKU 3HaYMMas [oOpokavecTBeHHasi anuTenuanbHas OOOHTO-
reHHasi ornyxofb, OTNNYaKLLAACA MEeCTHO-arpecCBHbIM POCTOM U BblPa)KEHHOW CKMOHHOCTBIO K peLvanBu-
poBaHuto. 1o 80% npoLEeHTOB HOBOOOPA30BaHUI NOKaNM3yTCA B HUXKHEN YENOCTU, NPENMYLLIECTBEHHO B
obnact MonsipoB., yrna u BeTBU.

Llenb o630pa — cuctematnanpoBaTh COBPEMEHHbIE AaHHbIE O KrnaccudukaLlmm, MONeKynsipHbIX OCHO-
BaX, AMArHOCTUKE, XMPYPrMYECKOM NTEYEHUN U PEKOHCTPYKLIMN HXKHEN YentocTy npy amenobnactome.

Mounck nutepaTtypbl NnpoBoauncs B 6asax gaHHeix PubMed, ScienceDirect, eLibrary n CyberLeninka
Mo KIHOYEBbIM CrOBaM «aMernobnactoMay, KHWKHSAS YErCTb», «OOAOHTOMEHHbIE OMyXOmnuy, «Knaccuduka-
umns BO3», «BRAF», «peunguB», «pe3ekums», K PEKOHCTPYKLMS HUXKHEN YENOCTUY, «TUTAHOBAas NlacTUHay,
«CAD/CAMp»; otbupanuce cuctematndeckne ob3opbl, MeETaaHanu3bl, OpUrMHarnbHble UCCNefoBaHUSA, Knu-
HUYeckre HabnaeHns u yHOamMmeHTanbHble PyKOBOACTBA, NPENMYLLECTBEHHO 3a NEPUOA NOCHEeOHNX ABYX
OEecaTUNeTui; AaHHble 0606 anMch KayeCTBEHHO (HappaTMBHbIA CUHTES).

B 0630pe paccmoTpeHbl knaccudmkaumnsi onyxonu CorfiacHo NATOMY U3AaHUI0 KraccudukaLlmm onyxo-
new ronoebl 1 Wen BcemupHon opraHnsaumm 3gpaBooxpaHenns (2022 r.), MoneKkynsapHo-reHeTn4eckme mexa-
HU3Mbl €e Pas3BUTUSA (HapyLLEeHMs CUrHanbHbIX MyTen ¢ yyactueM reHoB BRAF 1 SMO), npyHumMnbl ny4yeBom
ONarHOCTUKM C BedyLLen POribio KOHYCHO-Iy4EeBOW KOMIMbIOTEPHOW TOMOrpadum, rmcTonorniyeckue BapuaHTbl
n ocobble opMmbl (YHUUUCTO3HAs, AecMonnacTuyeckas, nepudepudeckasi, MeTactasmpyrowas), a Takke
TaKTMKa XMPYpPruyeckoro neyexus. MNpoaHanuampoBaHbl AaHHbIE O YacToTe peuvavBOB NPW OpraHocoxpa-
HAKLLMX N pagnKanbHbIX BMeLLaTenbcTBax, 060CHOBaHa posnb afekBaTHbIX Kpaés pesekuun. OTaensHo pac-
CMOTpPEHbI COBPEMEHHbIE METOAbI KOCTHOM 1 ansionfiacTMYeCKom PEKOHCTPYKLNN HUXHEN YENOCTH, BKNoYas
PEKOHCTPYKTMBHbIE TUTAHOBbIE MMAACTUHBI, BACKYNAPU3NPOBAHHbIE NOCKYTbl U MHAUBMAYAlbHbIE TUTAHOBbLIE
KOHCTPYKLUW, N3roTaBnmMBaemMble C NpUMMEHeHMEM LUGPOBOro NpOEKTUPOBaHUS U BUPTYarbHOMO Xupypruye-
CKOro nnaHupoBaHus. CaenaH BbIBO O HEOOXOOUMOCTM UHONBUAYANM3NPOBAHHOMO NoaxoAa K AMarHocTuke,
pagukanbHOMY NEYEHUIO U PEKOHCTPYKLIMN.

Knodesble crniosa: amenobnacroma;
PEKOHCTPYKLMSA

HWXHAA  YerCTb;, OAOHTOrMeHHble Onyxonu; peunans;

OpoHTOoreHHble onyxonun npeacTtaBnArT CO-  HYH TUCTOJNONMYECKYyo npupoay, KrimnHu4eckoe no-

Oon reTeporeHHyto rpynny HOBOOOpa3oBaHUN, Npo-
ncxogsawmx n3 TkaHen 3yboobpasytolLero annapara.
AmenobnacTtoma 6bina BnepBbie onucaHa ewe B XIX
BEKEe, a COBPEMEHHbII TEPMUH «amenobnactomar
3akpenuncsa B 1930-x rr. [16]. Cpean UCTUHHBIX OA0OH-
TOrEHHbIX OMyxornen amenobnactoma 3aHMMaeT OgHO
n3 BegyLMx MecT Mo YacTtoTe, ycTynasi, No AaHHbIM
psiga 3nNMAEMMUONONMYECKMX WCCreaoBaHui, nuLlb
opoHToMe [31]. Onyxonb onpegensdeTca kak Jobpo-
Ka4yeCTBEHHOE anuTenunanbHOe OOOHTOrEHHOE HOBO-
obpaszoBaHue, Ons KOTOPOro XapaKTepHbl 3JKCMnaH-
CVIBHBI POCT, AECTPYKLMS KOCTHON TKaHM 1 BbliCOKas
CKIMOHHOCTb K MeCTHOMY peuuamsy [7, 11, 36].

HOo 80% amenobnactom nokanusyloTca B
HWXKHEN YencTu, NPeuMyLlecTBEHHO B obnacTtu
MOMSIPOB, YyINna 1 BETBU; pPexe MopakaeTcsl BEPXHSAS
yentocTb [2, 7, 31]. HecmoTpss Ha gobpokayecTBeH-
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BEeJEHVE OMyXOonu HepeaKo arpeccuBHO: OHa paspy-
LIAET KOPTMKANbHYK NNACTUHKY, pacnpoCTpaHsieTcs
MO KOCTHOMOS3rOBbIM MPOCTPaHCTBaM M MPUBOAMUT K
0BLWKMpHBIM AedeKkTam YentoCcTh ¢ PYHKLMOHaMbHbI-
MU 1 3cTeTudeckuMmn HapyeHunamm [10, 36]. MNpen-
MYLLECTBEHHAs foKanmnsauuns B HVKHEN YErCcTu U
HeobXoAMMOCTb paguKanbHOro ygarneHwust ¢ nocre-
OyLWMM ycTpaHeHnem pfedekta o0ycrnoBnvBarT
aKTyarnbHOCTb BOMPOCOB AUArHOCTUKM, BbliOopa 00b-
emMa onepauum N PeKOHCTPYKLUN.

Lenb o63opa — cuctematvanpoBaTb COBpe-
MEHHbIE JaHHble O Kraccudmkaummn, MonekynsapHbIX
OCHOBaXx, ANarHOCTUKE, XUPYPr1MYeCKOM NeYEHUN 1 pe-
KOHCTPYKLMM HYDKHEN YentocTn Npu amenobnacrome.

Mounck nuTepaTypbl NPOBEAEH B ANIEKTPOHHbIX
6asax gaHHbix PubMed, ScienceDirect, elLibrary n
CyberLeninka. Vcnonb3oBanucb Knio4eBble CroBa
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N UX COYETaHUs Ha PYCCKOM U aHITIMNCKOM S3blKax:
«amenobnactomay, «HWKHSIS 4YencTb», «OOOH-
TOreHHble  onyxonuy, «knaccudpukauma BO3y,
«BRAF», «peumanBy, «peseKkums», «PeEKOHCTPYKLUUS
HWKHEN YentocTuy, «TuTaHoBasi nnactuHa», «CAD/
CAM». B 0630p Bknto4yanucb cuctematmyeckue ob-
30pbl, MeTaaHanusbl, OpUrMHanbHbIE KIMHUYECKUE
nccrnenoBaHnsi, ONMUCAHUS KITMHUYECKMX CriyyYaeB U
byHOaMeHTanbHble PyKOBOACTBA; MPUOPUTET OTAa-
Barncs nybnvkaumsam nocnegHux AByX OECATUNETUN,
a Takke OEWCTBYOLWEN Knaccudukaumm onyxonemn.
M3 aHanu3a ucknoyanuce ayonvpyrowme n Henon-
HOTEKCTOBbIE MaTepuanbl, a TakKe WUCTOYHMKU Ge3
BEpPUMLMPYEMBIX BbIXOAHbLIX AaHHbIX. [MonyyYeHHble
cBefdeHus o06oblanMcb MeTOAOM  KayeCTBEHHOro
(HappaTUBHOrO) CMHTE3a C rPYNNMPOBKON MO TeMaTu-
YecKMM pasgernam: KrnaccudukaLlms, aTmonaToreHes,
OMarHocTuKa, NieYyeHne N PeKOHCTPYKLUSI.
Knaccudmkauma BcemupHon opraHmsaummu
3apaBooxpaHeHus (2022 r.)

MaTtoe wusgaHue Knaccudukaumm onyxonemn
ronosbl 1 Wen BcemypHoW opraHv3aumny 3gpaBooOX-
paHeHus (BOS3, 2022 r.) KoHUenTyanbHO 6rm3Ko K pe-
pakumm 2017 r., ogHako BBOAUT psid YyTOYHEHUN [35,
40]. B rpynne goOpokavyeCcTBEHHbIX 3nUTenmarnbHbIX
OOOHTOTEHHbIX OMyXONen BbIAENSAT KOHBEHLMO-
HamnbHY (COMMAHYK/MYMBTUKUCTO3HYH), YHULIMCTO-
3HYI0O U BHEKOCTHyH (nepudepuyeckyto) amernob-
nacTomy; HOBOW HO30MOrMMYeckon eauvHuuen crana
ageHovaHasa amernobnactoMa, COXpaHeHa Mno3vuus
MeTacTasupytowen amenobnactomsl [35]. Mpumeva-
TenbHO, YTO MeTacTasupyoLlas opma B knaccudu-
kauum 2005 r. oTHOCKnack K 3noKayecTBEHHbIM Ony-
XOmnsiM, OfHaKo HaumMHasi ¢ pegakumm 2017 r. Gbina
OoTHeceHa K [0OpPOKa4yeCTBEHHbIM 3INUTENUANbHBIM
OOOHTOreHHbIM HoBoOGpa3oBaHusam [30].

KoHBeHUMOHanbHast amenobnactoma rucToro-
rMyecky nogpasgensiercsa Ha onNnUKynsipHbIA, NAek-
CUOPMHbIN, aKkaHTOMAaTO3HbIN, FPaHYNSAPHOKIETOY-
Hbll, AecMonnacTudeckun u ©GasanbHOKNETOYHbIN
BapuaHThl [1, 4, 35]. CyLlecTBEHHbIM HOBOBBEOEHU-
eM knaccudpukauymm 2022 r. asnseTtcs opMynmpo-
BaHWE «3CCEHLMANbHbIX» U «KkenaTerbHbIX» AuarHo-
CTUYECKUX KpUTEPMEB ONSA KaXKOOW HO30M0rMU, YTO
NoBbILLAET BOCMPOM3BOAUMOCTE MOPpOnornyeckomn
awnarHoctukm [35, 40]. KnuHnyeckoe 3HaveHue knac-
cMduKaLMn 3akrnioyaeTcs npexage Bcero B pasnuy-
HOM MporHose: nepudepnyeckass U YHULUCTO3HAs
hopMbl MPOTEKAOT MEHee arpeccuBHO, TOrda Kak
conuaHasi/MynsTUKMCTO3HaA U AecMonnactudeckas
dopMbl TpebyOT pagukanbHOro Nogxoga € KOHTPO-
nem kpaes pesekuun [7, 25].

OTuonaroreHe3 U MONeKynsApHbIe acCNeKThbl

NcTouHnkoM pasButus amenobnactombl Cyu-
TalTCA OCTATKU OOOHTOTEHHOro 3ANUTENMUS, BbICTUII-
KM OOOHTOreHHbIX KUCT, octatkm Manacce n Ceppe,
a Takke anuTenun amanesoro opraHa [3, 16, 23].
KrntoueByo pornb B natoreHese urpaeT HapylueHue
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curHanbHoro Nyt MAPK: aktuBmpyrowas mytaumsi
BRAF V600E BeisiBrisieTcs npubnuantensHo B 57%
KOHBEHLMOHanbHbIX U A0 77% YHULMUCTO3HbIX ame-
nobnacTtom, NpMyeM OHa Yalle accouumnpoBaHa c fo-
Kanusauuen B HWKHEN YentocTn n 6ornee Monoabim
Bo3pacToM naumeHToB [14, 23]. Pexe BcTpedatoTcs
MyTaumm reHa SMO (curHanbHbId NyTb Hedgehog),
Dbonee xapakTepHble ANsi ONyXonew BEepXHen Yento-
ctn [14, 23].

MaoeHTudukaums gpamBepHbIX MyTaumi nve-
€T He TONbKO ONarHOCTUYECKOe, HO 1 MOTEHUMANbHO
TepaneBTuyeckoe 3HayeHue. [losBunuck coobuue-
HUSA 06 ycrneLwHoOM NMpMMeHeHuUn nHrnoutopos BRAF
(BemypadeHunb, gabpadeHnd) n KOMOUHNPOBAHHOM
BRAF/MEK-6nokaabl npy peuuaMBupyoLLInX, Heone-
pabenbHbIX OpMax Unu B HEOAAbLIOBAHTHOM PEXU-
Me C yMeHblleHneM obbema onyxonu [15, 20, 23].
Tem He MeHee TapreTHas Tepanus OCTaeTcs pa3Bu-
BalOLLMMCH HarnpasreHneMm n TpebyeT ganbHenLwmx
NPOCNEKTMBHbIX uccrnegosaHuii [20].

KnuHunyeckas kapTuHa 1 gMarHocTuka

Knuunyeckn amenobrnactoma nposiBnsercs
MeaIeHHO HapacTarLlwmM 6e360ne3HeHHbIM B30y TU-
€M YemncTr, acCMMMETPUEN Nnua, CMeLleHem 3y6oB
N HapylleHWeM MpuKyca; Mo Mepe pocTa BO3MOX-
Hbl pe3opbuunsa KOpHEeRn, paspyLleHne KOpTUKanbHOW
NIacTMHKM M naTtonorudeckuin nepenom [2, 7, 10].
Onyxonb Yalle BbISBNSETCA B TPETbEM-YETBEPTOM
OEeCATUNETUAX XN3HW, 6e3 CyLLeCTBEHHbIX MOMOBbIX
pasnuuun [19, 32].

B nyuyeBon guarHocTuke Begyliasi porb npu-
HaaNeXuT opTonaHTOMOrpadun 1 KOHYCHO-Ny4eBOM
KomnbtoTepHon Tomorpadmn. Onyxonb  BbImMAANT
Kak OOHO- UMM MHOTOKaMEPHbIN o4ar pa3pexeHnsi ¢
XapaKTepHbIM PUCYHKOM «MbIfTbHbIX My3blpen» Unu
«MYEMUHBIX COT», B3OQyTMEM U Hepepko nepdopa-
LMen KopTukanbHOW KOCTU. B 3HaumTenbHon 4actu
HabrogeHun (oo ~90 %) oTmevaeTcs pesopbuwmsi
KopHel npunexaiwumx 3ybos [19, 32]. KoHycHo-ny-
yeBasi KOMMblOTEpHas Tomorpadwus obecnevmBaeTt
TOYHYHO TPEXMEPHYI OLIEHKY (DOPMbI, MPOTSHKEHHO-
CTU M CTPYKTYpbl O4ara, COCTOSIHUSI KOPTMKanbHbIX
NNacTMHOK 1 B3aUMOOTHOLLEHNSI C HUXKHEYENHOCTHBIM
KaHarom, NoBbILasi TO4HOCTb A40OMNepPaLNOHHON Ana-
FHOCTMKM MO CPaBHEHUIO C MAHOPAaMHOW peHTreHorpa-
duen [19, 32]. decmonnactnyeckas opma nmeet
OTNMYNTENbBHbBIE PAAMONOrMYecKMe NPU3Hakn — Npeu-
MYLLIECTBEHHO «COTOBbIA» PUCYHOK, JIOKanuaauuio B
nepegHeM 1 NPeMOnspHOM OTAenax v nepdopauunto
LEYHOMN KOpTUKanbHOW nnactuHku [18].

OkoHYaTenbHbI  AMarHo3 yCcTaHaBMBAETCA
no pesynsratam rMCTONOMMYECKOro UccrnenoBaHust
GuonTaTa, OCTaloLEerocs «30f0TbiIM CTaHOAPTOMY.
OnddepeHumanbHbli guarHo3 npoBogsT C OOOH-
TOFEHHOW KepaTOKUCTOW, OOOHTOreHHOW MWUKCOMOW,
LeHTpanbHOW MMraHTOKNETOYHOW FpaHynemMow n gpy-
TMMW KMCTO3HBIMU U OMYyXOMNEBBLIMU MOPAXEHUSIMU
yentocten [1, 8]. B crnoxHbIX crnydaax OuarHoCTuKy
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OOMOSHSIOT UMMYHOIMCTOXUMUYECKUM 1 MOMEKYNSP-
HbIM MCCregoBaHUEM, B YacTHOCTU OMNpenenieHnem
myTauum BRAF V600E [14].

McTonornyeckne BapuaHTbl U ocobble hopmbl

YHuumcTo3Has amenobnactoma nogpasgenser-
CS1 Ha NMIOMVHanNbHBIN, UHTPanOMUHANBHBIN U Myparb-
HbI NOATUNbI. JFIOMUHAMNBHbBIA U MHTPaNOMUHANbHbIN
BapvaHTbl MPOTEKaOT MEHEee arpecCUBHO M Nydlle
OTBEYAlT Ha LWagsllee redyeHne, Toraa Kak Myparnb-
HbIM 1 MIEKCMAOPMHBIN NOATUMbI Yalle peunamBmpy-
toT [38, 39]. ecmonnacTtuyeckaa doopmMa Bblaensierca
XapaKkTepHOW PEHTIrEeHONOMMYeCKon KapTUHOW 1 Npeu-
MYLLECTBEHHOWN foKanu3auven B NepemHux otgenax
[18]. MNepudepnyeckas (BHeKOCTHasA) amenobnacTo-
Ma NoKanuayeTcs B MATKUX TKaHSX U OTNMYaeTcst Hau-
MeHee arpeccuBHbIM TedeHneM [35].

Ocobyto rpynny COCTaBnsOT 310Ka4YeCTBEH-
Hble hopmbl — MeTacTasupyollas amenobnacroma
n amenobnactuyeckass kapuuHoma. MeTtacTasupy-
owas amenobnactoMma rMcToNoOrMYyeckn MOeHTUYHa
Oo0bpoKayeCcTBEHHON, OQHAKO AAaeT OTAarneHHble Me-
TacTasbl (Yalle B nerkMe n pernoHapHble numdgaru-
Yeckue yanbl), Mpu 9TOM AuarHo3 ycTaHaBnMBaeTCs
TONbKO peTpocnekTuBHo [16, 17, 34]. o gaHHbIM
NONYNSAUMOHHBIX WUCCNEAOBaHWN, 3MOKa4YeCTBEHHbIE
dopmbl cocTaBnsaoT okono 1,6-2,2% OQOHTOrEHHbIX
onyxonew ¢ pacyeTHon 3aborneBaeMoCTblO nopsigka
1,79 Ha 10 mnH yenoBek B roA [5, 9, 24].

Xupypruyeckoe nevyeHue

TakTuKa neyeHns onpegensercs rmcrornornye-
CKUM TWUMOM, pasMepoM W FoKanu3aumen OMyxosnw.
KoHcepBaTuBHbIE (OPraHOCOXPaHSIIOLLME) METOLAUKM
(3HyKneauus c KopeTaxem, npyu HeobxogumocTn B
codeTaHuMn ¢ nepudbepnyeckon OCTaKToMUen, obpa-
0oTkon pacTBopoM KapHya mnm mapcynvanusaumen)
COMPOBOXAAKTCS BbICOKOW YacTOTOW peuuausa npu
CONMMAHbIX U MYNBTUKUCTO3HBIX dhopmax [10, 36, 37].
Mo AaHHbIM cucTemaTtndeckoro 063opa, NOCBSALLEHHO-
ro YHULMCTO3HOW amenobnacrome, YactoTa peuvavea
coctasuna okorno 3,6% npu pesekuun, 30,5% — npu
N30NMpOBaHHONM 3Hykneauuun, 16% — npu aHyknea-
unm ¢ obpaboTkon pactBopom KapHya, 18% — npwm
Mapcynuanusauum [25]. CymmapHasa yactoTta peunan-
Ba AN YHULMCTO3HOW (DOPMbI OLIEHMBAETCS B npeae-
nax 0,2-12%, onst cConMaHON/MynbTUKMCTO3HOM — 0,8-
38% [34].

Ona  connaHoOW/MyrnbTUKUCTO3HON — amMerioo-
nacToMbl METOAOM BblIbOpa cunTaeTcs pagukanbHas
pesekuunsa en bloc ¢ 3axBatoM He MeHee 1-2 cM BU-
OUMO 3[10POBOW KOCTU. B HMXHEn yentoctn aTo pea-
nn3yeTcs B BUAE KPaeBOW NN CErMEHTapHON pe3ek-
uum [13, 26, 27]. BO3 noguepkmBaeT HEOOXOAMMOCTb
OOCTVKEHUS] HEraTMBHbLIX KpaeB pesekuumu npu co-
NnaHbIX 1 gecMmonnacTtnyeckux gopmax [35]. Cucte-
MaTuyeckme 0630pbl U 30HTUYHLIN (umbrella) 063op
NOATBEPXOAT NMPEVMMYLLECTBO paauKarnbHOro nog-
Xo4a Mo YyacToTe peuvavBa Mpu MYMbTUKUCTO3HbIX
ONyXOonsX, XOTA U LeHon Bonbluen TpaBMaTu4yHOCTU
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[21, 34]. Y peTel n NOAPOCTKOB NPU YHULIMCTO3HOM
hopmMe KOHCepBaTUBHOE NeYEHVE HEPEAKO COMPOBO-
XOaeTcsa MpuemnemMo HU3KOW YacTOTOW peuumaunsa u
MOoXeT ObITb onpasaaHo [38, 39].

Mpn peunamBuMpyloLNX onyxonsx TpebyroT-
Csl MOBTOPHbIE, Kak npaBunio 6onee pagukanbHble,
BMeLLaTenbcTBa [37]. B kayecTBe 4ONONHUTENBHbIX
onuun npu HeonepabenbHbIX dopMax paccmarpu-
BaeTca ny4eBasd Tepanus (cnupanbHas TOMOTe-
panusi, MPOTOHHas W YrNepoa-uoHHasa Tepanus),
nokasaBLUas perpecc onyxosnv B 3HAYUTENbHOW Ya-
CTW ONMCaHHbIX HabnoaeHui [22], a npu nogTBEPXK-
aeHHon mytaumm BRAF V600E — tapretHas BRAF/
MEK-tepanus [15, 20].

PeKOHCTPYKUUSA HUXKHEN YeNoCcTH

CermeHTapHasa pe3eKkuuss HWDKHENW YemncTy
NPUBOOUT K HapyLUEHUO ee HEemnpepbiBHOCTM U Tpe-
OyeT PEKOHCTPYKUMU, Lernb KOTOPOW — BOCCTaHOBME-
H/Me KOHTypa M HEenpepbIBHOCTU KOCTW, (OYHKLNM Xe-
BaHWS M peYM, 3CTETUKM, a Takke co3gaHue yCroBun
ONns nocnenyrowen geHTanbHon peabunutaumm [11,
26]. MNMprmMeHsieMble METOAMKM BKIHOYalOT B cebs pe-
KOHCTPYKTVBHbIE TUTAHOBbIE MMACTUHbI, CBOOOAHbIE
HEeBacCKyNspuU3MpoBaHHbIE KOCTHblE TpaHCNaHTaThl
(rpebeHb NoaB3OOLLHOM KOCTU, peBPO) M MUKPOXMPYP-
rM4Yeckme BacKynsapmuanpoBaHHble NockyThl [7, 11, 26].

PeKkoHCTpyKTMBHast TMTaHoBas nnacTtuHa obe-
crneynmBaeT ObICTPOE BOCCTaHOBIEHWE HeMnpepbIB-
HOCTM yentocTn 6e3 OONOMHMTENbHOrO OOHOPCKOro
yyacTKa, OfHaKO el CBOWCTBEHHbl XapaKTepHble
OCMOXHEHWS: OOHaXKeHue (3KCMo3numMs) NNacTuHbI,
nepenom KOHCTPYKUWUW, OErncUEeHUUs CrM3ncTon
0BO0MOYKM N OCIIOXKHEHMST CO CTOPOHbI BUCOYHO-HDK-
HeYyentCcTHOro cycraea [6, 26]. [ins 3amelleHus 06-
LUMPHBIX AedEKTOB 30M0TbIM CTaHAAPTOM MpPU3HaH
cBOOOAHbBI ManobepLoBbIA NTOCKYT, obecne4ynBato-
LLMA OOCTaTOYHbIN 00beM KpOBOCHaGXaeMon KOCT-
HOWM TKaHW M BO3MOXHOCTb MOcreaylLllen geHTanb-
HoW uMmnnaHTauum [7, 11].

CoBpeMeHHbIM HanpasneHeM sBAsieTcs Lnd-
pOBOE MMaHMPOBaHWE PEKOHCTPYKLMW: BUPTyanbHOE
XUPYyprmyeckoe nnaHupoBaHue, ctepeonutorpadu-
Yeckve MOoAenu, MHaMBMayanbHble pexyLime wabno-
Hbl M M3roTaBnmMBaemble no TexHonorun CAD/CAM
WHAVMBUAOYyanbHbIE TUTAHOBbLIE KOHCTPYKUMMW, B TOM
yucne nopuctble, metogom 3D-nevatn [12, 28, 29].
VHovBrayanbHble TUTAHOBBIE MPOTE3bl MO3BOMNSOT
TOYHO BOCMPOU3BECTN aHAaTOMUIO, COXPaHUTb CTPYK-
TYpbl BMCOYHO-HXHEYEMOCTHOIO CycTaBa M MOTyT
CMYXWUTb ansTepHaTMBOW MpU NPOTUBOMOKA3aHUSAX K
cBobogHOMY nockyTy [28]. OnncaH NonoXUTENbHbIN
OTAaneHHbIn pesynsraT NPMMEHEeHUs HAMBUAyanb-
HOro NOPUCTOrO TUTAHOBOIO NPOTEe3a, B TOM Yucne y
pacTtywero naumeHTa [29]. Npn aTom nccnegoBaHus
TOYHOCTW PEKOHCTPYKLMIN AEMOHCTPUPYIOT Hanuume
OTKMOHEHWI MeXay BUPTyanbHbIM NIaHOM Y NOCMeo-
nepaunoHHbIM Pe3ynbTaToM U COXPaHSIFOLLMIACS PUCK
WHTpaoparnbHOW 3KCNO3ULMM KOHCTPYKLMK [12].
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Takum o6pasom, amenobrnactoma HWKHEN
YercTh, HeCMOTpsA Ha [o6poKayeCcTBEHHY Mnpu-
poay, TpebyeT OHKoNornyeckn ob6OCHOBaHHOMO Mofd-
xoga. ToyHasa guarHocTuka, onvparowasacs Ha AaH-
Hble KOHYCHO-Iy4eBOIM KOMMbIOTEPHOM TOMOorpadun,
Mopdponornyeckoe u, Npu HeobxoaUMOCTU, MOFEKY-
NsIipHOE wnccredoBaHve, NMo3BoMsieT BbibpaTb agek-
BaTHbI 00beM BMeluaTenbCcTBa. [ns COMMAHbIX U
MYIBTUKUCTO3HbIX (hOpPM KITHOYEBBLIM YCIIOBUEM CHU-
XEHUS 4acToTbl peumamBa OCTaeTcs pagukarbHas
peseKkums C JOCTUXKEHWEM HEraTMBHbIX Kpaes, Torda
KaK YHMUMCTO3Has 1 nepudepurdeckas opmbl JOMy-
ckatloT bornee LWagsLLyo TakTUKy, OCODEHHO y AeTeN.
PekoHCTpykumns gedekta gormkHa OblTe MHAMBUAOYa-
NN3NPOBAHHON — OT PEKOHCTPYKTUBHbIX TUTAHOBbIX
NNacTvH OO BaCKynsipu3npOBaHHbIX JTOCKYTOB U WH-
OvBUOyanbHbIX KOHCTPYKUWA, M3rOoTaBnNMBaeMbIX MO
TEXHONMOrMM LUM@POBOro NpoeKkTupoBaHus. NMepcnek-
TMBHLIMU HanpaBfeHUSAMU SABASOTCA  MOMeKynsp-
HO-TapreTHasi Tepanusi onyxonen ¢ MyTauuen reHa
BRAF 1 undgpoBble TEXHONOMMM BUPTYanbHOro nna-
HUPOBaHUSA PEKOHCTPYKLNN.
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AMELOBLASTOMA OF THE MANDIBLE: CURRENT APPROACHES TO CLASSIFICATION,
DIAGNOSIS, SURGICAL TREATMENT AND RECONSTRUCTION

'NC JSC «Karaganda Medical University» (100008, Republic of Kazakhstan, Karaganda c., Gogolya str., 40;
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Ameloblastoma is the most clinically significant benign epithelial odontogenic tumour, characterised by
locally aggressive growth and a marked tendency to recur; up to eighty percent of these tumours arise in the
mandible, predominantly in the molar, angle and ramus regions.

The aim of this review was to systematise current data on the classification, molecular basis, diagnosis,
surgical treatment and mandibular reconstruction of ameloblastoma.

The literature was searched in the PubMed, ScienceDirect, eLibrary and CyberLeninka databases using
the keywords ameloblastoma, mandible, odontogenic tumours, recurrence and reconstruction; systematic
reviews, meta-analyses, original studies, clinical observations and fundamental manuals, mainly from the last
two decades, were selected and synthesised qualitatively.

The review addresses the classification of the tumour according to the fifth edition of the World Health
Organization classification of head and neck tumours (2022), the molecular and genetic mechanisms of
its development (alterations of signalling pathways involving the BRAF and SMO genes), the principles of
radiological diagnosis with the leading role of cone-beam computed tomography, the histological variants and
special forms (unicystic, desmoplastic, peripheral and metastasising), and the surgical treatment strategy.
Data on recurrence rates after conservative and radical interventions are analysed, and the role of adequate
resection margins is substantiated. Modern methods of bone and alloplastic reconstruction of the mandible
are considered separately, including reconstruction titanium plates, vascularised flaps and custom-made
titanium constructions manufactured using digital design and virtual surgical planning. It is concluded that an
individualised approach to diagnosis, radical treatment and reconstruction is required.

Key words: ameloblastoma; mandible; odontogenic tumors; recurrence; reconstruction
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TOMEHT1 XXAK AMENOBJIACTOMACbI: XIKTENY, ANATHOCTUKA, XUPYPIUATbIK EM XKOHE
KAINMbIHA KENTIPY BOMbIHLLA 3AMAHAYU KO3KAPACTAP

'«KaparaHabl MeguumHanblk yHuBepcuteTi» KeAK (100008, KasakctaH Pecnybnivkacel, KaparaHabl K., Foronb
K-ci, 40; e-mail: info@gmu.kz)

*FeHHagun OmutpueBud OpnoB — «Kaparanabl meguumnHanblk yHuBepcuTeTi» KeAK; 100008, KasakctaH
Pecnybnukacsl, KaparaHabl k., Foronb k-ci, 40; e-mail: o.gennadiy@inbox.ru

AmenobnacToma — KnMHUKanbIK TypFblAaH MaHbI3Abl, KATEPCI3 SNUTENUIANI OAOHTOrEHIK iCik, on Xep-
rinikTi arpeccuBTi 6CcyiMeH XaHe peunanBke GenimainiriMeH epekweneHeai; XxaHa Ty3inimaepaiH CeKCeH nan-
bl3Fa AeWiHi TOMeHT i akKTa, HeridiHeH Monsipnap, OypblLL XaHe TapMak ariMarbiHga opHanacagbl.

LonyabiH MakcaTbl — TOMEHT i XakK amenobrnactoMacbIHbIH, XiKTenyi, Monekynanblk Herisgepi, guarHo-
CTUKaChl, XUPYPrusanbIk eMi XaHe KannbliHa KenTipinyi Typanbl 3amaHayn gepekrepai Xymneney.

Opebuet PubMed, ScienceDirect, eLibrary xxeHe CyberLeninka aepekkopnapbiHaH «amenobnactomay,
«TOMEHTI XaK», «OAOHTOreHAIK iCIKTep», «peunanBy», «kanmnbliHa KenTipy» KiNT ce3aepi OoMbIHLLIA i3gengi; Xyn-
eni wonynap, MeTatangaynap, TyrnHycka 3epTTeynep, KnuHukanblk Gakbiiaynap MeH iprefi HyckaynbikTap,
HEeri3iHEeH COHFbI XXMbIpMa XbiN ilWiHAerinep, TaHAanbin, cananblk TYPAE XXUHaKTanabl.

Wonypa icikTin, JyHWeXysinik geHcaynblk cakTtay yhbIMbIHbIH 6ac xoHe MOWbIH iCiKTepi XXIKTEMECIHIH
OeciHWwi GacbinbiMbiHa (2022 .) CeWKec XXiKTenyi, OHblH, AaMyblHbIH MONeKynanblK-reHeTukarnblk Mexa-
Huamaepi (BRAF xeHe SMO reHgepi kaTbicaTbiH CUrHaNAbIK »xongapablH, 0y3binybl), KOHYCTbI-Cayreni Kom-
NbloTepnik TOMorpadusHbIH XETEKLLi perliMeH cayrnenik guarHoCTUKa NPUHUMNTEPI, MMCTONOrMANbIK HyCKa-
napbl MeH epekwe dopmanapbl (YHALMCTO34bl, AecMonnacTukanblk, nepudepusnbik, MeTacTasgaylubl),
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CoHAam-aK XMpyprusnbik eM TakTukacbl kapacTblpbingbl. MylleHi cakTanTbiH XXoHe pagukangbl apanacynap
KesiHgeri peunanB XKuiniri Typansl 4epekTep TangaHbin, pe3ekUMsHbIH XETKIMIKTI WeTTepiHiH peni Herizgena,.
TeMeHri )akTbl KanmnblHa KeNTipyaiH, 3amaHaymn agicTepi, OHbIH ilWiHAe KannblHa KeNTipyLwi TUTaH nnactuHana-
pbl, BacKynsapusaumsiaHfaH OCKyTTap aHe UMdpnblK xobanay MeH BUPTYyanabl XMpPYPrusinblk Xocnapnay
apKbinbl XXacanaTblH XeKe TUTaH KOHCTPYKUMSINaphb! XXeke KapacTblpbingbl. [JnarHocTukara, pagukangbl emre
YKOHEe KarnblHa KenTipyre Xeke ke3kapac KaXKeTTiri Typanbl KOpbITbIHAbI XXacangpl.

Kinm ce3dep: amenobnactoMa; TOMEHTI )akK; OQOHTOreHj iCikTep; peunamB; kanta Kypy
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MeauunHcKas aBuaums SBRSIETCS OOAHUM U3 HarnpaBrieHWin SKCTPEeHHOM MeaULMHCKON NOMOLLM, NMO3BO-
NSALWMM OOCTaBMATb NauMeHTa, MeauuuHCKyo Gpuragy, NpodunbHOro cneuuanncta, 4OHOPCKUE opraHbl,
MeauumMHcKkoe obopyanoBaHMe M Guomatepuanbl B CUTyauusix, Korda HaseMHasi TpaHCnopTupoBka He obe-
CcreynBaeT CBOEBPEMEHHbIN JOCTYN K crieuyanuanpoBaHHoin nomowy. [ns Pecny6nvkm KaszaxctaH gaHHas
TeMa MMeeT 0coboe 3Ha4yeHre B CBA3M C GOMbLLION TeppUTOpUEi CTPaHbl, yAaNeHHOCTbIO YaCcTU HacemneHHbIX
MYHKTOB OT MHOTONPOMUIIbHBIX 1 BbICOKOCTELMAanvM3anpoBaHHbIX MEANLMHCKUX LLEHTPOB, pas3nuunsamMn Mexay
pervoHamm Mo TPaHCMOPTHON UHPACTPYKTYpe N NOTPEGHOCTLIO B MEXOONbHNYHOW MapLipyTM3auum nauu-
€HTOB C TSPKENbIMU COCTOSIHUSIMU.

Lienbto 0630pa siBunock 0606LeHne HayYHbIX AaHHbIX M ohuLmManbHbIX UICTOYHUKOB O MEXaHU3MaXx Ko-
opavHaUMM MeauLMHCKON aBnaLmmn B CUCTEME IKCTPEHHOW MeaMUMHCKON MOMOLLM U onpeferieHne Hanpas-
NEeHWI NX COBEPLUEHCTBOBaHMS C y4eToM ycnoBuii Pecny6nvkm KasaxcTaH. B 0630p BktoueHbl Nyonvkaumm,
NOCBSILLEHHbIE MeOMLMHCKON aBuaLun, BEPTOSIETHOW 3KCTPEHHOW MEAULIMHCKONM MOMOLLM, CaMOSETHON Me-
AVUMHCKON 3BaKyauun, MeX60MbHUYHON TPaHCMOPTUPOBKE, KIMHUYECKOW NMPUOpUTU3aLmMK, OMcreTyepusa-
umm, TeneMeauunHe, ULMGPOBbIM UHCTPYMEHTaM NOAAEPXKKM PeLLEHUI, MOArOTOBKE aBUALMOHHBIX MEANLIH-
ckux Gpwvrag, oLueHKe kayecTBa, OTMEHAM BbINETOB, M3BbITOMHOMY MPUBMEYEHNIO BO3AYLIHOMO TpaHcnopTa 1
yNpaBneHnto Npy YpesBblYalHbIX CUTYaLUSX.

CoBpeMeHHas nuTepaTypa nokasblBaeT, YTo pe3yrbTaTMBHOCTL MeAMLUMHCKON aBuaLum onpeaenseTcs
He TONbKO KONMYECTBOM BO3AYLUHBLIX CYAOB, HO U Ka4€CTBOM COrfacoBaHWUs MeXay MeAULMHCKUMK OpraHu-
3aUMSIMU, PErMOHANbHBIMU LEHTPaMM, aBMaLMOHHbIMK orniepaTopamMu, cTaunoHapaMu-peuunueHTaMmm u Ha-
LMOHasbHbIM KOOPAMHALMOHHBIM ypoBHEM. MexayHapoaHble AaHHble CBMOETENbCTBYIOT, YTO 6e3 eduHbIX
KpUTEPUEB aKTUBALMM, UMPOBOro yyeTa pecypcoB M ayauTa pelueHuin MeauUMHcKas aBuaums MOXeT Uc-
NoJib30BaTbCA Kak Ype3MepHO, Tak U C 3aQepPXKKoi y NMauneHToB, AECTBUTENBHO HYXXOAOLMXCS B CPOYHOM
cneumnannsMpoBaHHON MOMOLLM.

[na KazaxctaHa HanGonee npueMnemMoit ABnsieTcss TPEXypoBHEBasi MOAENb LieHTPann3oBaHHON Lnd-
POBOWA AMCMNeTYepr3aLmnn, B KOTOpoi HalMoHanbHbIN KOOPANHALMOHHDBIA LEEHTP 3KCTPEHHOW MEAMLMHbI Bbl-
NOsHSAET PYHKLMIO HaLMOHaNbHOTO KOOPAMHALMOHHOTO y3ria, perMoHanbHble LLeHTpbl 06ecrneynBatoT onepa-
TUBHOE COrfacoBaHWe 3asiBOK U PecypCcoB, a MEeAMLMHCKME OpraHM3aummn nepedatoT cTaHaapTU3MpPOBaHHbIE
KMMHWYeckne aaHHble. CoBEpLUEHCTBOBAHNE CUCTEMbI AOSMKHO BKMHOYaTb eAuHble KpUTEPUW MPUBMEYEHNS
MeOULIMHCKON aBuaLmu, LMGPOBO MapLUpPYT 3asiBKU, TeNeMEeAULMHCKYH0 OLIEHKY MoKasaHui, y4eT cTaTyca
BO3AOYLUHbIX CydOB ¥ Gpurad, NoATBEPXKAEHNE TOTOBHOCTM NMPUHMMALOLLENO CTauMoHapa, MeXpermoHanbHoe
corriacoBaHve npu gedulmnTe pecypcoB M PerynsipHbiii ayauT BbIMOSTHEHHbIX, OTMEHEHHbIX U OTKITOHEHHbIX
3asBOK.

Krroueebie criosa: MedMUMHCKas aBMaUmst; SKCTPEHHas MeauuMHCKasi MoMOLLb; BepTorieTHast Meau-
LIMHCKasi MOMOLLb; AMCNeTYepr3aluns; KOopamHauus; TeneMmeamumHa; KasaxcraH
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BBEOEHUE

OKCTpeHHas MefuumMHcKasi NMOMOLLb OTHOCUT-
CA K TEM HanpaBMneHWsiM 30paBOOXPaHEHVsl, rae uc-
X0O NeYEeHUs 3aBUCUT He TOMNbKO OT KITUMHUYECKUX
BO3MOXHOCTEW MEOMLIMHCKON OpraHu3aumu, HO U oT
CKOPOCTW pacno3HaBaHWs COCTOSHUS, NMPaBUITbHOCTU
MapLIpyTU3auuy naumMeHTa U CorfacoBaHHOCTU Aen-
CTBMI HecKomnbkux cnyxb. BcemupHas accambries
30paBOOXPaHEHMS pacCMaTpuBaET pa3BUTUE CUCTEM
9KCTPEHHOM MOMOLLM KaK 4YacTb BceoOLllero oxearta
MEAMLMHCKUMM yCIlyraMu, NOCKOmbKy OCTpble 3abore-
BaHWS M TpaBMbl TPEOYOT CBOEBPEMEHHOIO AOCTYNa
kK nomowym [1]. Ans cTpaH ¢ 60nbLUoi TeppUTOpPUEN 1
HepaBHOMEPHbLIM pa3MeLLeHneM crneumanu3npoBaH-
HbIX MEAMLMHCKUX OpraHm3auui BOMpPOC MapLupyTu-
3auUMu BbIXOAMT 3@ PaMKun OObIMHOW TPAHCMOPTUPOBKU
nauueHTa 1 CTaHOBUTCS YacTbio ypaBneHus BCen cu-
CTEMOW 3KCTPEHHOM MEANLIMHCKOMN MOMOLLM.

Ona Pecnybnukn KasaxctaH ata npobnema
nmeet ocoboe 3HaveHue. Hawa crtpaHa 3aHumaeT
OeBATOe MEeCTO B MUPE MO MIoLlaaun, a YACIEHHOCTb
HaceneHns Ha aHBapb 2026 roga coctasngana 20,5
MUIIIIMOHA YeroBeK, U3 KOTOpbIX 63% npoxunsanu B
ropogax [2]. Takue reorpadudeckue n gemorpadu-
YyeckMe 0coBEHHOCTU CO3[4alT YCTOMYMBYIO MOTPE6-
HOCTb B MEXaHu3max, KOTopble CBA3bIBAT panioH-
Hble, obracTHble N HauMoHarbHblE YPOBHW OKa3aHus
nomoLn. B ycrnoBmsax KOHUEHTpauuy BelcOKocneLma-
NN3MPOBAHHBIX MEOULMHCKUX YCIYT B KPYMHbIX LiEH-
Tpax MeauuUMHCKas aBmaums CTaHOBUTCS He TONbKO
cnocobom TPaHCMOPTMPOBKN, HO U WMHCTPYMEHTOM
obecnedeHns TeppuTOopranbHON [OCTYMHOCTM 3KC-
TPEHHON M CNeLnann3MpoBaHHON NOMOLLN.

B mexgyHapogHom nutepaTtype MeguumHcKas
aBMauus paccMaTpuBaeTCsl Kak cucTema LOCTaBKu
cneunanvManpoBaHHoON Bpuragbl K NauneHTy 1 TpaHc-
MOPTUPOBKM MauMeHTa B MEeOULMHCKYK OpraHu3a-
uuto, rae AoCTyneH HeobxoouMbI YPOBEHb MOMOLLM
[3]. CamoneTHas MeguuUmMHCKas 3BaKkyauus Yalle uc-
nonb3yeTcs Mpu OOMblUMX PacCTOSHMAX, Torga Kak
BEpTONeTHas MeduuMHCKas MOMOLLb Yalle npume-
HSIeTCS NPWU NEPBUYHON 3BaKyauuu, TpaBme, TPYL4HO-
OOCTYMHOW MECTHOCTU U HEOBXOAUMOCTU JOCTaBUTb
Bpaya vnu crneunanusmMpoBaHHyl Opuragy K nauu-
eHTy [3, 4]. MNpn o0b3ope nuTepaTypbl BbIACHUNOCD,
YTO B €BPOMENCKUX CTpaHax W, B LENOM, B MMpe B
MeOMLMHCKOM aBmnanapke aKCTPEHHbIX cry6 npesa-
NMpyeT BepToneTHas TeXHUKa (B aHrMMNCKOM si3blke
«rotary-wing aircraft»). B 063ope K. Muyambi et al.,
BKMOUMBLLEM 86 Cry>k6 caMoneTHOM MeAULMHCKOM
3aBaKkyaumm B 17 ctpaHax OpraHusauum 3SKOHOMMU-
YEeCKOro COTPYAHUYECTBa M pa3BUTUSA, yKasaHo, YTo
camorneTHas Mofgenb OCOOGEeHHO npuemnemMa npu
paccToaHmnax cBbilwe 200 KUIOMETpoB OT LEHTpa
cneunanuavpoBaHHon nomowm [4]. Onsa KasaxctaHa
3TOT BbIBOA UMEET MpsSIMOE MPUKIagHOe 3HadeHune,
MOCKONbKYy OoMblUMe pacCTOsHWUA M HeOoAMHaKoBast
TpaHCMOPTHas LOCTYMHOCTb PErvOHOB, CIOXHOCTb
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penbeda BNUSAT Ha BbIGOP Mexay Ha3eMHOW, Bep-
TONETHOM 1 cCaMOreTHOW 3BaKyauuen.

lMpn aToM MeguuMHCKas aBuMauUsa HEe MOXET
paccmMaTpuBaTbCs Kak yYHMBEPCarbHO MyYlUMiA Cro-
cob TpaHcnopTupoBku. Cucrtematmyeckne o0630pbl
MoKasblBalOT, YTO MOMb3a BO3OYLIHOW 3KCTPEHHOM
MEeOMLMHCKON MOMOLLM 3aBUCUT OT XapaKTepUCTUK
oTbopa nauneHToB, PacCTOSHNS, BO3SMOXXHOCTEN Ha-
3eMHOV CKOpPOW MOMOLLM, YPOBHS MPUHMMALOLLETO
cTauMoHapa 1 CToMMocTu cnyxObl [5, 6]. B 063ope
S. M. Galvagno et al. 25 HepaHAOMU3NPOBAHHbIX
nccrnegoBaHM MO BEPTONETHOM MeOUUMHCKOW Mo-
MOLLM B3pOCIbIM MaLMeHTaM C TSXKENOW TpaBMOMN
(PaHOOMM3MPOBAHHBIX WCCNEAOBaHWMI aBTOpPbl He
BbISIBUIIN) He ObINO BBISIBMIEHO €€ SIBHbIX NpenMy-
LLIeCTB 1N HegocTaTkoB [6]. B apyrnx o63opax Takke
OTMEYEHO, YTO pe3ynbTaT NPMMEHEHNs BpadebHbIX
BEPTONETHbIX Opurag 3aBUCUT OT OpraHu3auum Oo-
rocnuTanbHOro dTana, ypoOBHsSI TPaBMaTONOMMYECKON
ceTu n kputepues Bbi3oBa [7, 8]. Mo aTon npuynHe
OCHOBHOW BOMPOC COCTOUT HE B TOM, HY>KHa N1 Meau-
LUMHCKas aBMauuMsa Kak TakoBasi, a B TOM, Korga, Ans
KOro, Mo Kakum KpUTEpPUSIM 1 Yepe3 Kakon MapLupyT
ee npuMMeHeHve JaeT HanbormbLUY KITMHUYECKYO U
OpraHn3auyOHHY0 MONbay.

MpobGen B onybrnvMkoBaHHOW nMTepaType CBsi-
3aH C TeM, YTO MeduUMHCKasa aBmauus YyacTo pac-
cMmaTpuBaeTcs nMMbOo Kak TpaHCMopTHas TEXHONOorus,
nMBO Kak KOMMOHEHT Cry>K0bl CKOPOW MOMOLLK, Torga
Kak MEXaHu3M KOOpAMHALMM MexXay HauuoHarbHbIM
LEHTPOM, pervMoHamu, MeAULMHCKMMK OpraHu3a-
UMSMY, aBMALMOHHBIMKU OnepaTopaMu 1 cTauuoHa-
paMu-peunnueHTaMmm MeHee U3y4YyeH U onmcaH. JTo
nNpMMeHnMOo 1 k KasaxcTaHy, rge yxe cyliecTByeT Ha-
LMOHATbHbIA KOOPOUHALMOHHBIA LEHTP 3KCTPEHHOMN
MeOuLUVMHbI, HO Hay4yHOe onuncaHue undpoBON AnC-
neTyepmsaLn, MeXpPErnoHanbHOro COrracoBaHug,
KpUTEpPMEB akTMBaUMM 1 ayauTa peLUeHUn OCTaeTcs
OrpaHNYEHHbIM.

Llenb nutepaTtypHoro o63opa — 0606WNUTL
Hay4Hble JaHHble 1 ouumnanbHble NCTOYHUKM O Me-
XaHu3amax KoopauHauuMuM MeLULUHCKOW aBumauun B
CcMCTeME 3KCTPEHHOW MEeOULMHCKON MOMOLLM 1 onpe-
OEenUTb HanpaBMNeHUs MX COBEPLUEHCTBOBAHWUS AN
Pecnybnukn KasaxcraH.

lMpoBegoeH cucTtemaTtU4eckuin MOUCK nuTepa-
Typbl B COOTBETCTBUM C pekomeHaauusmn PRISMA
2020. MNownck ocyLLeCcTBASNCA B MEXAYHAPOAHbLIX Ou-
onuorpaduyecknx 6asax gaHHbix PubMed n Scopus
C MCMNONb30BaHNEM 3apaHee pa3paboTaHHON NOUCKO-
BOW cTparernun. Nybnvkauum Ha pycckom S3blKe Mbl
uckanm B Google Scholar n Hay4Hol anekTpoHHOM
6ubnmnoteke eLIBRARY.

lMounckoBas cTpaterus Gbina NOCTPOeHa BOKPYT
TpeX CMbICINOBbLIX OrOKOB: MeauuMHCKas aBuauus,
cMcTeMa 3KCTPEHHOW MEOULMHCKOW MOMOLLM U KO-
opanHauus. B aHrnosisbldHOM noucke B Pubmed umc-
nonb3oBanacb cregytoLlas KOMOUHALMOHHasa CBA3-
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ka («air ambulance» OR «aeromedical retrieval» OR
«aeromedical evacuation» OR «medical aviation» OR
«helicopter emergency medical services» OR HEMS
OR «fixed-wing air ambulance») AND (coordination OR
dispatch OR governance OR «organizational model»
OR management OR triage OR routing OR «centralized
dispatch» OR telemedicine OR «digital health»).

B 6a3e Scopus 6bin npumeHeH nogxog TITLE-
ABS-KEY( (aeromedical W/3 (retrieval OR evacuation
OR transport) OR (air W/2 ambulance) OR (helicopter
W/3 emergency W/3 medical W/3 service*) AND
TITLE-ABS-KEY(dispatch* OR coordination OR
triage OR governance OR resource allocation OR
decision support OR routing) AND PUBYEAR > 2010
AND PUBYEAR < 2027.

B pycckos3blMHOM MOUCKE Mcnonb3oBasncs 3a-
npoc («mMeguumHckas aBuauusa» OR  «caHuTapHas
aBmaumsay OR «aspomeamumHckas aBakyaumsi») AND
(koopanHaums OR gucnetyepusaumss OR mapLupyTu-
3aumsa OR «opraHmnsaumoHHas mogenb» OR ynpaene-
Hye). TepMUH «CaHUTapHas aBuaumsay Obin coxpaHeH
B MOWCKOBOW CTpaTerMm, NOCKONbKy OH BCTPeYaeTcs B
Bonee paHHUX NybrmKaumsax, XoTa AeNCTBYHOLLME HOP-
MaTuBHble akTbl Pecnybnukn KasaxctaH mcnonbayroTt
TEPMUH «MeONLIMHCKas aBnauusy.

HanpgeHHble 3anucy ObINn 3KCMNOPTMPOBaHbI B
€OMHBIN CMNCOK, NMOCMNE Yero BbIMOMHANOChL aBTOMa-
TMYECKOE M pPyYHOEe yaaneHue gybnupyowmxcsa ny-
onukauunin. B kayecTBe OCHOBHbLIX MAEHTU(UKATOPOB
ncnonb3oBanucbe PMID, DOI n bubnuorpadgpudeckme
OaHHble cTaten. Nocne yganenuns gybnukatos npo-
BOOMIICA nocriefoBaTenbHbli CKPUHUHT Ha3BaHUM 1
aHHOTaUMK, a 3aTeM NOMHOTEKCTOBad oueHka nybnu-
Kauui B COOTBETCTBMU C 3apaHee onpefeneHHbIMM
KPUTEPUSIMU BKITFOYEHMS N UCKITHOYEHNS.

B 0630p Obinn BKMAYEHbI Hay4Hble CTaTbW,
cuctematmyeckme 0630pbl, 0630pHBIE MCCnenoBa-
HWsI, PETPOCNEKTUBHbIE W MPOCMNEKTUBHbLIE HaOno-
JaTtenbHble UCCnefoBaHus, UCCefoBaHUSA AucneT-
yepu3aumm, MeXOONbHUYHOW  TPAHCMOPTMPOBKY,
MEeOMUMHCKON 3BaKyauuun, TenemeguuuHbl, Lmd-
pPOBOW MOAAEPXKKN PeLUEeHNn, KayecTBa U KagapoBOW
MOArOTOBKWU, €CNN OHX ObINN CBSI3aHbl C MEAWLMH-
CKOW aBMaLmen B CUCTEME IKCTPEHHOW MEOULIMHCKON
nomowyn. Takke 6bIM NCNONb30BaHbl OhrLManbHbIe
HOPMaTMBHbIE N OPraHU3aLMOHHbIE OOKYMEHThbl Pe-
cnybnukn KasaxctaH, Heobxogumble AN onvMcaHus
HaUMOHanNbHOro KOHTEKCTa. BbinvM MCKM4YeHbl ny-
Onukauum, He CBs3aHHbIE C MEOULMHCKON aBraLmnen
WX CUCTEMOW SKCTPEHHON MEAMLMHCKOM MOMOLLN
(cTaTbu, NOCBSILLEHHbIE TOMBLKO TEXHUYECKUM acnek-
Tam aBmauum 6e3 MegMLUHCKOro 1 OpraHn3aLMoHHO-
ro KOMMOHEHTA, OTAENbHbIE KIMHMYECKMe cryyan 6e3
JaHHbIX O MapwpyTu3auuu, gucnerdepusaumm unm
KoopauHauuu, nybnvkaumm no BOEHHOW 3Bakyauuu
6e3 NPUMEHMMOCTM K FpaXkOaHCKOM cucTeme 3apa-
BOOXpaHeHus1, nybnukauum 6e3 npoBepsieMbix Ou-
Bnmorpadmyeckmx gaHHbIX, @ Takke nybnvkaumm us

Meouyuna u sxonoeus, 2026, 2

HeperneBaHTHbIX N0 oTHoLweHuto K PK cTpaH. Hanpu-
Mep, ObINMM UCKMIOYEHbI MCCNeaoBaHMst MarneHbKUX
OCTPOBHbIX CTpaH no Tuny Pumkun, Kupmndatm u 1. n.).
OueHKka MCTOYHWKOB MpOBOAMNACh C YY4ETOM
Tvna nybnukaumu. Ona cuctemaTtuyeckmx o630poB
YUMTbIBanNMCb MOMIHOTA MOMCKA, NPO3pPayvyHOCTb Kpu-
TEPUEB BKIMOYEHUHA, HanUuMe OLEHKM KayecTBa U
COOTBETCTBMUE BbIBOAOB AaHHbIM. [Ans HabntogaTenb-
HbIX MCCIegoBaHUIA yuYUTbIBANUCbL AM3alH, pasMep
BbIOOpKKN, CTpaHa, nepwod HabniogeHus, norHoTa
onucaHus ucnetdepusaumm UM mapLupyTusauum,
a TaKke NPUMEHMMOCTb Pe3yrnkTaToB k TeMe 063opa.
CuWHTE3 aaHHbIX MPOBOAMICHA HappaTUBHbLIM
cnocobom. WCToYHWMKM rpynnupoBanvcb MO cregy-
IOWNM  HanpaeneHnsiM: MeXAyHapoaHble Moaenu
MEeOMLMHCKON aBMauun, KOOpAUHAUMUA U aucnetye-
pusauus, KnvHu4eckass NpuopuTmn3aums U MapLupy-
TM3auusi, MexOonbHUYHas TpaHCMOPTMPOBKA, He-
OoHaTaslbHble, neguaTpuyeckne W nepuHaTarnbHble
crny4am n ocobeHHoCTH, undpoBas aucneTyepusa-
uMs 1 TenemeguumHa, MOAroToBKA aBUALMOHHBLIX
MeauLUMHCKUX Bpurag, nokasatenu kadyecTsa 1 ayauT
peLLeHnn, KoopanHaUMsS Mpu YpesBblbarHbIX CUTya-
LUMAX, 9KOHOMMYECKAs paLMOHarnbHOCTb NMPUMEHe-
HUSA MEAMLMHCKONM aBuaLmu, NPUMEHNMOCTb MEXAY-
HapoAHbIX AaHHbIX Ans Pecnybnuku KazaxcraH.
Pe3ynkTaThl noncka u otéopa nutepaTypbl
B pesynbraTte noucka nutepatyphbl Obi0 BISB-
nexo 1 505 3anucen: 780 B PubMed, 599 B Scopus,
77 B Google Scholar n 49 B eLIBRARY (puc. 1). lNo-
cne obbeauHeHust pesyneratoB PubMed n Scopus
ObIno ucknoveHo 321 gybnupytolumecs nyonukauum.
HononHutenbHo mexay Google Scholar n eLIBRARY
Obino uvcknoveHo 12 gybnukatos. [locne ypane-
HUst OyOnukaToB B MeXOyHapoAHbIX 0a3ax AaHHbIX
ocTanocb 1 058 yHukanbHbIx nybnukauui. 13 peru-
OHarbHbIX UCTOYHMKOB MOCME NEPBUYHOIO OTHOopa n
ncknoyeHnsa gybnukatos octanacb 21 yHukanbHas
nyonukauuna. Bcero Ha aTan CKpUHWHra Ha3BaHWUM U
aHHoTauumi 6bino HanpaeneHo 1 079 ny6nvkauuin.
Ha aTtane CKpuHMHra Has3BaHWA M aHHOTaLWN
Mbl UCKMoUMnY 842 nybnukauum, n 3atem Ais nosiHo-
TEKCTOBOW OLIEHKMN OblNo 0TOOpaHO 237 MCTOYHMKOB.
[Mocne NoNHOTEKCTOBOro aHanm3a ObINIo UCKYEHO
ewe 167 UCTouyHUKoB. N3 HUx 47 nybnukaumi He co-
Jep>xanu faHHbIX 0 kKoopanHaumm/ancnetyepusasmmn/
MapLipyTu3aumm/ynpasneHnm MeguLMHCKoOn aBnaum-
en, 34 nybnvkauumn 6binmM NOCBALLEHbI KITMHUYECKAM
ncxopam 6e3 aHanusa opraHM3aLMoHHON Moaenu, 22
NCTOYHMKA NPEeACTaBnanu cobOn KIUHUYECKME Cry-
Yan UNn TeXHUYecKkne 3amMeTku 6e3 MPUMEHMMOCTHU
kK Teme o63opa, 18 nybnukauuii ObiNM MUCKIOYEHDI
n3-3a OTCYTCTBUS MOMHOro TekcTa, 13 UCTOYHUKOB
aybnivpoBanu gaHHble 6onee nonHbix nyGnvkauumn,
12 paboT OTHOCMNIUCH MPEUMYLLECTBEHHO K BOEHHOMN
3BaKyaluMu Unn aBMaUMOHHON MeauumHe 6e3 CBA3n
C rpaXkgaHCKOM 3KCTPEHHOW MOMOLLbBIO; 21 UCTOYHUK
Oblm UCKMIOYEH M3-3a HeOJoCTaTOYHOCTM M3BrieKae-
MbIX JaHHbIX AN aHanuaa.
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UneHTnpmkaums

A. NepBHUYHBLIM NOUCK Mo BazaM paHHbIX
U OPYrMM UCTOYHUKaAM
(n =1 505)

NcTo4HuKnN:

¢ PubMed (n = 780)

¢ Scopus (n = 599)

¢ Google Scholar (n = 77)
* eLIBRARY (n = 49)

.

Ouuncrtka

B. 3anucu nocne ypaneHua nyonamkaTos
U NepBUYHON OYUCTKH
(n=1079)

[Mocne 04NCTKU Ha CKPUHWHI HanpaeneHo: 1 079
nybnnkayun

CKPUHMUHI

C. CKPMHMHT 3aro/IoBKOB M aHHOTaL UM
(n =1079)

MpuropoHocTb

D. MonHoTeKkcTOBasA OUEeHKa
(n = 237)

OLeHKa COOTBETCTBUNA 3apaHee 3a4aHHEIM KpUTepmam
BKJ/IO4YEeHUA

— 7 T

Bknio4vyeHue

.

E. McTOYHMKM, BKJNIIOYEHHbIE B 0030p
(n = 78)

N3 Hux:

* MeXJyHapofHble Hay4Hble nybankauum
PubMed/Scopus (n = 60)

* PYCCKOA3BIYHbIE U Ka3aXCTaHCKUe Hay4Hble
nybnukauum (n = 10)

* HOPMaTUBHbIE, MPOrpaMMHbIe 1 oULAIbHBbIE
L0OKYMeHThI (n = 8)

PucyHok 1 — PRISMA flow anarpamma otbopa nutepatypbl
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UcknioveHo Ha 3Tane
unaeHTudnKaumm

(n =0)

Ha naHHOM 3Tane NCKNIYEHNS He
ApoBOAUNTNCE

YnaneHo / MCKNO4YeHO oo
CKPMHMUHra
(n = 426)

s py6nukatel PubMed/Scopus (n = 321)

« ny6nukathbl Google Scholar/eLIBRARY (n = 12)
* He MpPOoLUNO NepBUYHbIA 0TEOP pernoHanbHbIX
UCTOYHUKOB (N = 93)

UcknioyeHo Ha 3Tane
CKPHWHMWHra
(n = 842)

OCHOBHBIE MPUYUHBI:

* He CBA3aHkl C Me AULINHCKON aBuaLnen nnu
SKCTPEHHOI MOMOLLbI0

* KNUHUYECKU oKy 6e3 AaHHbIX 0 KoopanuHaLuu /
MapLUpyT13aLum

* TexHUYecKas, BOEHHas WM FyMaHUTapHas
TemaTuKa 6e3 NPUMEHNMOCTH K FpakAaHCcKoM
cucteme

* OTCYTCTBYIOT faHHbIE O AMUCMEeTYepu3aLny,
TenemeanLMHe, Kaapax UNKU KayecTee

UcknioveHo nocne
MOJIHOTEKCTOBOW OLLEHKH
(n = 159)

MpnYKHE! NCKNCYEHNA:

* HET AaHHBIX © KOOPAWHALNY, AMCNeTYepusaLumn unm
MaplpyTnsauum (n = 43)

* KJNHNYEecKWe ncxoael 6e3 opraH1saLMOHHOW Moaenn
(n =31)

* KIMHWYECKUE CAyYan NN TEXHUYECKe 3aMeTKM (n =
21)

* OTCYTCTBYET MOJHLIN TekcT (n = 18)

* y6nupytoT Bonee nonHeie nybavkauum (n = 13)

* BOEHHas 3BaKyalns / aBualoHHas MeanyuHa 6es
CBA3W ¢ rpa)kaaHckou MM (n = 12)

* He4OCTaTO4YHO M3BJIeKaeMbIX gaHHbIX (N = 21)




O0630pbI IMTEPATYPBI

B ntoroBbIn 0630p ObINO BKOYEHO 78 UCTOY-
HUKOB. /13 H1x 60 nyGnukaumm ObINM NHOEKCUPOBAHbI
B PubMed n HenocpeacTBEHHO OTHOCUIUCH K Meau-
LIMHCKOW aBuaLun, BEPTONIETHOM SKCTPEHHON megu-
LMHCKOM NMOMOLLM, MEXOONbHUYHOW TPaHCNOPTUPOB-
Ke, gucnetdepusaumu, TenemeguuvHe, noarotoBKe
Opurag, nokasaTensm Ka4ecTBa U 3KOHOMUKE NpuMe-
HeHUs aBMaLMOHHbIX pecypcoB. Ewe 10 nctoyHmkos
npencTaensanm cobor pycCcKos3blYHbIE UM Ka3axCTaH-
CKMe HaydHble nyOnukauuu, UCMoNb30BaHHbIE AN
ONMCaHMs HaLMOHanbHOrO W PEerMoHanbHOro KOH-
TekcTta. BocemMb MCTOYHUKOB ObINWM HOPMAaTMBHBLIMMU,
METOONYECKMMN WK OobULManbHbIMU  JOKYMEHTa-
MW, BKIOYas OOKyMEHTbl BcemupHonm opraHmsaumm
30paBOOXPaHEHNsi, TOCyAapPCTBEHHbIE MPOrpamMMbl
Pecnybnukn KasaxctaH, Kogekc Pecnybnuku Kasax-
cTaH, MNMpukas Ne KP [1ICM-225/2020 v ocmumanbHbi
pecypc HaumoHanbHOro KoopanHaLVOHHOMO LieHTpa
3KCTPEHHON MeanLVMHbI.

KoopavHauusa meguMuvHCKon aBuaumm

Kak ynpaBrieH4Yeckasa hyHKUuusA

KoopauHaums mMeguuuHCKON aBuaumm He CBO-
ONTCS K nepefade 3asiBKUM OT OOHOW OpraHv3auuu K
apyron. OHa npegcTaBnsgeT cobon ynpaBneH4Yeckyro
OYHKLMIO, HanpaBIieHHY Ha COrnacoBaHue Lenewn,
pecypcoB, NOSIHOMOYMI U OENCTBUA YyH4aCTHUKOB CU-
cTembl. B agMyHuCTpaTuBHO-NpaBoBOn nuTepaTtype
KoopauHaLmMs paccMaTpyBaeTcs Kak yHKLMS rocy-
OapCTBEHHOTO yMnpaBreHus, CBsi3aHHas C COrmnaco-
BaHMEM LENCTBUIN OpraHoB MyOrvMyHOM BRacTu, Co-
NnocTaBneHNEM Lienen, pecypcos, hopM U METOO0B
OedATenbHOCTU ONst OOCTWKeHUsa obwmx uenen [9].
Ona meauuMHCKOW aBuaumMm 3TO pasrpaHuyeHve
UMEET MpUKNagHOe 3HayYeHue, MOCKOSIbKY B O4HOM
npouecce y4yacTBYHOT MeAWLMHCKME OpraHu3auuu,
pervoHarnbHble LEHTPbI, aBUaLMOHHbBIE OMepaTopsl,
npodunbHbIe CNeLManucTbl, CTauuoHapbl-peLmnu-
€HTbl 1 HaUMOHaIbHbIA KOOPAVHALMOHHbBIA YPOBEHb.
OT1a cnyxb6a 0cobeHHO YyBCTBUTENbHA K paspbiBam
KoopauHauuu, Befb OAVH BbISIET BKIOYAET Mpuem
3asBKM, OLIEHKY KIMHWYEecKoW noTpebHocTn, npo-
BEPKY TpaHcrnopTabenbHOCTM, BbIOOP BO34YLUHOMO
cydHa, hopMmMpoBaHue Gpuragpbl, OLEHKY MOrO4HbIX
N aBMALMOHHbBIX OrPaHNYeHWI, NOATBEPKAEHNE MpU-
HMMaIOLLEro cTaLMoHapa, TPaHCNOPTUPOBKY NauMeH-
Ta UM JOCTaBKy cneuuanucTa, nepegady nauueHTa
n nocnegywwnn ayaut. Ecnu atn anemeHTbl He CBS-
3aHbl 00LWen MHOPMALMOHHOM CUCTEMON N eOUHbI-
MU KPUTEPUSIMU, 3a0€epKKa MOXET BO3HUKHYTb elle
[0 BbifeTa.

PaboTbl no ynpaBneHuio UWHUMOEHTaMu B
30paBOOXpaHEeHNM MOMOrawT onucatb 3Ty Joru-
Ky 6onee TouyHo. M. B. JlaBpeHTbeBa Bbigenset 23
nokasartensi ynpaBneHusi HUMOgeHTamm1, crpynnmpo-
BaHHble B NsATb obnacTei: cMTyauuoHHas 0CBEeOOM-
NEHHOCTb N 0BbMeH MHGOpMaUMen, NraHNpoBaHue
OEeViCTBUI, ynpaBrneHme pecypcamu 1 Mmobunusauus,
KoopauHaLmMsa U COTpygHMYecTBO, obpaTHas CBA3b U

Meouyuna u sxonoeus, 2026, 2

NnocTosiHHoe ynydweHune kadvectsa [10]. Ona megu-
LUMHCKON aBmaumy 3T obractu COOTBETCTBYHOT MO-
crnepoBaTerbHbIM YNpaBneHYeCckUM 3agadyam, Takum
KaK noryyeHne OOCTOBEPHbIX KITMHUYECKUX OaHHbIX,
onpegeneHne npuopuTeTa, NpoBepka AOCTYMHOCTU
pecypcoB, corfacoBaHMe MapLlupyTa, BbINOMHEHNE
3BaKkyaumm M pasbop cnydass nocne 3aBepLueHus
muccumn. MexoTpacneBasi npvpoga MeOMWLMHCKON
aBvaLuMun genaet KOOPAMHALMIO He TONMbKO MeanLMH-
CKOW, HO W 3KOHOMMWKO-yrpaBrneH4Yeckon 3sajadven.
M. E. CenesHeBa 1 coaBT. B CBOE MaTeMaTU4eCcKomn
MOoZenu B3aMMOOEWNCTBUSA 34PaBOOXPAHEHUSA U aBU-
auum pacyuTanu, 4YTo npu COrfacoBaHHON MONUTUKE
oTpacnen MvHUMarnbHble GIOOXeTHble 3aTpaTtbl CO-
cTaBnAnu okono 24 mnH pyo. B cyT (NnpumepHo 0,35
MiH gonnapos CLUA no cpegHemy kypcy 2022 roga)
npu KoHurypaumm m3 3 6onbHUL, 1 34 BEPTONETOB.
Mpun HecornacoBaHHbIX CTpaTernsx 3aTpatbl Bo3pac-
Tanm go 35 mnH py6. (okono 0,52 mnH gonnapoB
CLUA) B cyTkm npu 5 6onbHMuax n 34 BepToneTax u
0o 59 mnH py6. (okono 0,87 mnH gonnapos CLUA) B
cyTkm npy 10 6onbHULAx n 34 Beptonetax [11]. OTn
JaHHble Henb3sa NpsMO nepeHocuTb Ha KasaxcTaH,
OOHaKO OHM MOKa3bIBaloT OOLLMIA NPUHLMN: pa3BUTUE
aBMaLMOHHOIO KOMMOHeHTa 6e3 cornacoBaHus 6onb-
HUYHOW CEeTU, MapLupyTM3aunn, UHAHCMPOBAHNUS U
MHPACTPYKTYpbl MOXET YBENMYMBaTb pacxodbl 6e3
NPONOpLIMOHanbHOro pocTa OCTYMHOCTM NMOMOLLN.

OnbIT KPM3UCHOIO yNpaBneHns Takke yKasbl-
BaeT, YTO KOOPAWHALMOHHbIE MEXaHU3Mbl LOJDKHbI
CyLLecTBOBaTb [0 BO3HMKHOBEHMSI 4pe3BblYaniHOM
cutyauun. B nccnegoBaHmum npobnem koopavHauum
B EBponenckom cowse BO BpeMsi MaHAEMUU KOpPO-
HaBUPYCHOWN MHMEKLUN OTMEYEHO, YTO Ha MEpPBOM
aTane rocygapcTBa-YneHbl NpYHUManu npenMylle-
CTBEHHO NOKarbHbIE peLleHusl, YTO MPUBENO K aCUM-
METPUM peakuun n paspo3HEHHOCTU LEWCTBUA B
chepe 3apaBooxpaHeHus [12]. B ganbHerwem 6binm
cAenaHbl BbIBOAbI O TOM, YTO LM(pPOBbIE KaHasnbl
CB3M1, CTaTyCbl pECypcoB, NpaBuna npuoputTusauum
N MexXpervoHarnbHble Npoueaypbl HEMb3si CO34aBaTh
TONBbKO B MOMEHT MaccoBOro uHumaeHTa. W koopau-
HauMs MeOMLMHCKOW aBMauum B TOM YMChe OOMKHa
paccmaTpuBaTbCs Kak camocTodTenbHas yHKums
yrpaBneHusi, CBs3biBaloLWwasa KInMHUYecKe, aBmnalm-
OHHble, LMdpPOBbIE, TEPPUTOPUATIBHBIE N MEXBELOM-
CTBEHHbIE PELLEHNSI.

MexgyHapoaHble MoAernv opraHusauum
MeAVLMHCKOM aBuauum

MexayHapoaHbI OMbIT NOKa3bIBAET, YTO YHU-
BEpcanbHON MoAenv MeOULMHCKON aBuMauun He Cy-
wectByeT (Tabn. 1). B 0630ope Muyambi et al. 6binm
onucaHbl 86 cnyx6 camoneTHoOM MeaMUMHCKON 3Ba-
Kyauun B 17 ctpaHax OOJCP. Kak okasanocb, 4yem
fonblle cTpaHa, Tem 6oMblUe UMEHHO Takux Criyxo6
(CLUA, AscTpanus, KaHaga n Benvkobputarus. Tak-
)Xe aBTOpbI BbIAENWY FOCYAapCTBEHHbIE, HEKOMMEP-
Yyeckne U CMellaHHble Mogenu, U BuApl ycnyr: nep-
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Ta6bnuua 1 — CpaBHUTENbHAsA XapaKTepuUCcTUKa HaLMoHarnbHbIX Mofienel KoopauHaUuy MeauLMHCKO

aBuaumm
MapameTp Hopserus Oanuns ABscTpanus Kanaga, OHTapuo
CMeLIaHHbIA MpenmywectseHHO | [NMpenmyLlecTBEHHO
Tun (BepToneTsbl 1 penMy penMyLIee CwmeLlaHHbIN
BEpPTONEThI camonéTbl
camoneTbl)
PernonanbHbIn Eavnas
KoopauHaTop HaUMoHanbHas depepaTtmBHas LleHTpanu3oBaHHas
Mopenb NPy COXpaHeHUU rocyaapcTBeHHas Moaernb NpOoBMHUMAanbHas
ANcneT4YepcKom pervoHansHom cuctema ¢ (pervioHanbHble ancneTyepusaums
KoopauHaumm ancneTtyepusaumm | LeHTpanM3oBaHHbIMU onepauynoHHble (Ornge Operations
M HaLMOHarnbHbIX cTaHgapTaMm u LIEHTpPbI) Control Centre)
CTaHOapToB obLer 6ason gaHHbIX
3aBucuT oT
[a, Bpau- YacTunyHo, 3aBucuT
O6s3aTensHOCTb [Oa, BpayebHble npodmns
aHecTe3nornor BXoauT OT pernoHa u
Bpaya Ha bopTy Opuragpl MUCCUN 1 TUNa
B COCTaB npogumns Mmccmm
TPaHCMOPTUPOBKM
Passuta
(umndppoBas
Passuta WHTerpupoBaHa aucneTyepusaums,
(oncraHuuoHHas C HauMoHarnbHon PagsuTa cicTemHo anropuTMbl
8 (Medical Chest
TenemeanumHckas KOHCYnbTaLus, cucTtemon Program noaaepXKu
nogaepxka TenemeguumHa, | 3KCTPEHHOW MOMOLLM ,qan?éHHb;e NPUHATUS
pernoHanbHas N 3NEeKTPOHHbLIMM Y peLLeHn,
KOHCyrnbTaumm)
KoopaunHaLuums) pernctpamu MaLUWHHOE
oby4eHve ons
MapLupyT13aLmm)
BapuaTtnBHoCTb
KpuTepres Jlornctnyeckue
Bbicokast pons 36bITouHas
ancneTtdyepusaumm N 3a0epXKK1
OTMEHEHHbIX Harpyska u
[oKkymeHTupoBaHHas mMexay - (mosanpaska,
] BbINETOB U MOBbILUEHHbIA PUCK .
npobnema pervoHamu; Ha3eMHbI
HeobXxoaMMOoCTb ans Hambornee )
KoopauHaumm HeobxoaMMoCTb - ackopT); AepmumT
onTUMM3aLUK yAanéHHbIX 1
NOBbILLEHNS KOMMOHEHTOB
KpUTEPMEB aKTMBaALMM | KOPEHHbIX OOLLMH
TOYHOCTK OoTOOpa KpOBW
nauneHToB
Bbicokas
PassuTas HaunoHanbHas OOCTYNHOCTb LleHTpanu3oBaHHoe
cuctema cTaHgapTu3auus, yOaneHHbIX ynpaBreHve
Hanbonee cunbHas KNWHWUYECKOro €0VIHbIN perncTp TeppuTopui pecypcamu, eamHas
CTOpOHa Moaenu yrnpaeneHus n KayecTBa U N MHTErpaums avcneTtyepusaums
pernoHanbHbIX rocyapCTBEHHOE C NepBUYHON 1 Mex0b0nbHUYHas
KOOpPAMHaTOpPOB 1HaHCUpoBaHme MeANLUHCKOM MapLUpyTM3aLms
NMOMOLLLbHO

BMYHYIO 9BaKyaLMi0, BTOPUYHYHO MEXOONbHUYHYHO
TPaHCMNOPTUPOBKY U cneunanu3npoBaHHble nepe-
Bo3ku. Hanpumep, B CLUA pacnpocTpaHeHa feueH-
TpanusoBaHHas Mofenb, rae MeauuMHCKas aBua-
LS UICTOPUYECKM pa3BMBanach Yepe3 00nbHUYHbIE,
YacTHblE U HEKOMMepPYECKUe Cnyxobl [4].

B nccneposanun 13 Hopeerun, rae meguumnH-
ckas aBuauua npeacTaBneHa MnpeuMyLLeCTBEHHO
BpayebHbIMM BepTOneTHbIMU Bpuragamu, asTopbl
CpaBHUNN ONTUMU3ALUIO pa3MeLLEHNsT aBUALMOHHBbIX
6a3 Ha OCHOBE NIOTHOCTW HaceneHns N hakTU4eCcKom
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4YacTOTbl 3KCTPEHHbIX BbI30BOB. BbIno nokasaHo, 4To
MeXay YNCNEHHOCTbIO HaceneHns MyHMLUNanMTeToB
N KONMMYECTBOM aBUALMOHHBIX MUCCUIN NpakTUYecKu
oTcyTcTBoBarna cBasb (r=—0,0027). Ecnv npu ucnone-
30BaHUM Aemorpaduyeckmx AaHHbIX OonTUMaribHble
6a3bl KOHLEHTpMpOBanucb BOKpyr pervoHa Ocno,
TO aHanu3 akTM4YEeCKoN YacTOTbl BbI30BOB CMeLlan
NPUOPUTET B CTOPOHY MarioHACENEHHbIX pPaioHOB
C BbICOKOW Harpysko Ha MeOULMHCKYI aBuaumio,
BKItovas cesep Hopsernu 1 panoHbl 3MMHEro Typus-
ma [13]. M. K. Arnadéttir et al., npotecTupoBas ckaH-
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OVHaBCKMEe MHOUKATOpbl KavyecTBa NPUMEHUTENBHO K
NCNaHACKOM caMONeTHOW MeAMLMHCKONM crnyxbe, 06-
HapyXWnu HeBbINoNHeHne 6GonblMHCTBA GeHYMap-
KOB, CBsi3aB 3TO C pa3pO3HEHHOW OpraHU3auMOHHON
CTPYKTYpOW porocnutanbHon nomowm McnaHgmm un
OTCYTCTBUEM €OVHON KOOPAMHUPYIOLLEN CTPYKTYpbl
[14]. D. M. Fatovich et al. Ha maTepuane 1 328 cnyya-
€B TSHKEernon TpaBMbl, 3BaKyMpOBaHHbIX aBCTpanvi-
ckor KoponeBckon cnyxbow caHuTapHOW aBuauum
(Royal Flying Doctor Service) n3 cenbckux n yoanen-
HbIX parioHoB 3anagHon ABCTpanuu 3a OecsaTurneT-
HWUI Nepuog, Nokasanu, YTo pUCK CMepTK Bo3pacTaeT
Ha 87% Ha Kaxayt OOMNOMHUTENbHY ThICAYY KUIO-
METPOB NofeTa, 1 YTO KrnaccudukaLms yaaneHHOCTH
no uHaekcy ARIA (ABCTpanuiickuin UHOEKC YPOBHS
OOCTYMHOCTU HaceneHHoro NyHKTa K LeHTpam obcny-
XXMBaHUs) oKasbiBaeTcsa 6onee 3Ha4YMbIM NPELUKTO-
poOM Ucxoda, Yem nNpocToe pacctosiHue [15].

HauuoHarnbHble pervcTpbl NO3BONAT OLEHU-
BaTb MEOMLUHCKYI0 aBuauuio He TOMbKO MO Yuchy
BbIJIETOB, HO U MO TUMY MWCCUN, NPOMI0 NauneH-
TOB U Jone oTMeH. Tak mHCckas HaumoHaneHasa 6asa
3a nepBble CeMb ieT paboTbl OPraHM30BaHHOM CIyX-
Obl BEPTONETHON SKCTPEHHON MEOULMHCKON NMOMOLLIU
Bkntoyana 100 482 BbI3oBa M KOHTAKT C NauMeHTOM
coctosanca B 33 844 cnyyasax, a 66 638 Hanpasne-
HUIA ObINY OTKIMOHEHbLI NN OTMeHeHbI [16]. B OaHunn
3a 2014-2018 rr. 6bino 3aperucrtpmpoBaHo 13 391
BbI30Ba BEpPTONETHOM cnyxbbl. Jluwb 7 133 BbI3oBa
3aBEPLUMIIMCL KOHTAKTOM C MauMeHTOM, U TONbKo 4
639 naumeHToB ObINM OOCTaBMNEHbI B CTaLMOHap BO3-
OyLWHbIM TpaHcnopTom [17].

MexayHapogHble Modenu MeguumHCKON aBu-
auum pasnuyaroTca no oopme ynpasneHus, NCTOY-
HMKaM (OUHaHCMPOBaHWs, cocTaBy bpurag u Tuny
mucenin. Ona KasaxctaHa NpakTUYeCKyr LEHHOCTb
WUMEET He KOMMPOBaHWE O4HOW 3apybexHON Mogenu,
a agantauusi o6LWMX NPUHLMMNOB: €OUHbIX KpUTepu-
€B aKTMBaLuu1, HaUMOHaNbHOrO perucTpa, LdpoBom
avcneTyepmsauun, aHanmsa OTMEH U MOCTOSIHHOro
ayauTa KayecTtBa.

ATanbl UHCTUTYLMOHANbLHOIO Pa3BUTUA
MegmumuHckon aBMaumm B KasaxcraHe ¢ 2011 r.
M ee NnporpamMMHo-NpaBoBasi OCHOBA

B nocnegHee pecAtTuneTve nnaHoOMepHoe
YKpenmneHne  rocygapCTBEHHO-LEHTPanM3oBaHHON
mogenu KasaxctaHa HepaspbIBHO CBSA3aHbl C LIMKIU-
YeCKMM MPOLLECCOM HauMOHanbHOrO cTpaTernye-
ckoro nnaHvpoBaHus. Kaxgass w3 nocrnegosartenb-
HO MPUHUMABLLMXCSl TOCYOAPCTBEHHbLIX MNpPOrpamm
3aknageiBana QyHOameHTanbHble W3MEHEHVS B
ApPXUTEKTYPY TPaHCMOPTHOW MEAMLMHbI, MO3TanHo
TpaHcopMupysi ee B BbICOKOTEXHOSOMMYHBIN CEK-
Top. HOBbLIV aTan MHCTUTYLMOHaNbHOW OpraHn3aumm
COBPEMEHHOW OTEYECTBEHHOW aBMamMeauuuHbl Obin
HayaT B xoge peanusauuun [ocygapCTBEHHOW Mpo-
rpaMmbl pasBUTUS 30paBoOXpaHeHust Pecnybnuku
KasaxcTtaH «CanamarTbl Kazakctan» Ha 2011 — 2015

Meouyuna u sxonoeus, 2026, 2

rr. [18]. [JokymeHT 3adukcrMpoBan HeobXOAMMOCTb
NpeogoneHns TeppUTopuanbHOro HepaBeHCTBa B 0-
CTyne K 3KCTPEHHOM nomoLn. B a1oT nepuog Obin yy-
pexaeH PecnybrnvkaHCKUI LEHTP caHUTapHOW aBu-
auun, 3aknioYeHbl NepBble CEPBUCHbIE KOHTPaKThbl C
aBMALMOHHLIMX OMnepaTopaMu M Hayato MraHoBOe
OCHallleHNe BO3AYLUHbIX CyOOB CreuManu3npoBaH-
HbIMW MEOULMHCKUMUN MOZYNSMU.

Cnegywowum  3tanoM  UHCTUTYLMOHArbHO-
ro passutua crtana locygapcTBeHHas nporpamma
«[eHcaynbik» Ha 2016 — 2019 rr., cdookycupoBaHHas
Ha MOAroTOBKE OTpaciv K BHEAPEHUIO 06s13aTenbHO-
ro coumanbHOro MeaULMHCKOrO CTPaxoBaHWs U CTaH-
JapTusaumm KnnHndeckmnx npoueccos [19]. B pamkax
JaHHOWM MporpaMmbl NPOM30LWNo pedopMupoBaHme
9KCTPEHHON CnyXbbl, YyBEHYaBLUEEeCs CO34aHUEM
egvHoro onepatopa B nuue PITI Ha MXB «Hauyuo-
HamnbHbIN  KOOPAWHAUMOHHBLIN  LEHTP SKCTPEHHOW
MeguumHbly (HKLUOM) MuHuctepctBa 3apaBooxpa-
HeHnss PK B ActaHe. CaHuTapHasa aBuauus 6bina
OKOHYaTeNbHO 3aKkpenrieHa Kak rocygapCTBeHHas
ycnyra, uHaHcupyemas Hampsmylo 13 OrogkeTa
[OBMI1, 4TO rapaHTMpOBaNo €€ CTOMPOLIEHTHYH
fGecnnatHOCTb AnA BCEX rpaxgaH He3aBUCUMMO OT
cTtatyca 3acTpaxoBaHHocTW. [lporpamma Takke
CTMMynvpoBarna BHeOpEeHWEe MEeXaHU3MOB rocyaap-
CTBEHHO-4aCTHOrO NapTHepcTBa AN 3PPEKTUBHOIO
NPVBMEYEHUS FPaXKaaHCKOM aBnaLmm K MEQULNHCKUM
MUCCHAM.

locygapcTBeHHas nporpaMmMa pasBuTus 3gpa-
BooxpaHeHus Ha 2020 — 2025 rr. cmecTuna akueH-
Thl Ha rMyBOKY0 MOAEPHU3ALMI0 MHPPACTPYKTYPbI U
onTMMmM3auuio norumctmyeckmx Lenodek [20]. B xoge
paboTbl B paMkax nporpammbl NOSBMIMCL TpeboBa-
HUSI K MPOEKTUPOBAHMIO HOBbLIX MHOrOnpouibHbIX
MeOMLMHCKUX LLEHTPOB, 00513aB 3aCTPOMLLNKOB OCHa-
WaTb KIWHUKA CEPTUPULMPOBAHHBIMUA Ha3eMHbIMU
BEPTONETHBIMW Nfowagkamm 48 MUHUMU3aummn no-
Tepb BPEMEHWN B paMKax npasuia «30f0Toro yacay.
MapannenbHO C 3TUM Ha HOPMaTUBHOM YPOBHE LU0
COBEpPLUEHCTBOBaHME NPOdUNBHOIO 3akoHogaTenb-
ctBa. KnwoueBor pabounin ctaHgapT cryxObl 3a-
dukenpoBan [lMpukasz MuHuCTpa 3apaBOOXpaHEHMs
PK Ne KP [OCM-225/2020, getanbHO nponvcaBLunii
npaBuna Tpuaxa, KpuTepun TpaHCMopTabenbHOCTU
NauMeHTOB U pernamMeHTbl B3aMMOgencTBus aucneT-
yepckux cnyx6. NMpakTuyeckas peanvsauns 3asBKu
BKITHOYAET MEOMUMHCKYID U aBUALMOHHYK OLEHKY.
Crapwuin Bpay KOOPAWHMPYHOLLEN OpraHu3auum
3HAKOMUTCS C 3asBKOW M MEOMVLMHCKOW AOKYyMEHTa-
UMen, OUeHMBAET COCTOSIHME MauueHTa, aHanvau-
pyeT o60CHOBaHMe 3asiBKW, YYUTbIBAET pesynbraTthl
OVCTaHUNOHHBIX MEAULMHCKUX YCIyr, 3anpalinBaeT
OOMONHUTENbHbIE OAHHbIE, OLIEHNBAET BO3MOXXHOCTU
3KCMnyaTaHTa BO34YyLLIHOMO CyaHa, onpeaenseT uene-
Cc006pa3HOCTb TPAHCMOPTUPOBKM Y PUCKN NEPEBO3KN,
cornacyet MNpYHUMalLLY opraHusauuto, gopmMu-
pyeT MobunbHyto Gpuragy u npu HeobxoouMMocTu
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npuerekaet npodunbHbiX cneumanuctoB [21]. Oc-
HOBOMoONararLLMe rocyqapcTBeHHble rapaHTum bec-
NNaTHOCTM AaHHbIX YCIyr ANS HaceneHus 3akpenne-
Hbl B Kogekce PK «O 3gopoBbe Hapoga v cucteme
30paBooxpaHeHusy [22]. BosgywHasa 6e3onacHOCTb
onepauun, TpeboBaHMsa K NETHBIM 3KMNaXxam 1 npa-
BWI@ 3KCTPEHHOIO BbIOEMNEHUSA BO3AYLUHbIX KOPUOO-
pOB MpU 3TOM KOOPAMHMPOBANNCh B paMkax 3akoHa
PK «O6 ncrnonb3oBaHny BO3QyLUHOIO NPOCTpaHCTBa
Pecnybnuku KazaxctaH n gesTenbHOCTM aBruauumy.

[encrteytowaa B Hactosiwee Bpema KoHuen-
uns pas3BuTUSA 3OpaBooxpaHeHusi Pecnybnvkmn Ka-
3axcTtaH go 2029 r. 3HameHyeT nepexo K umposon
napagurme n «yMHom» koopaunHauum [23]. Ha coepe-
MEHHOM 3Tane pasBuTuUs nepeq aBvaMeguLMHCKUM
KnacTtepom MOCTaBreHbl 3a4ayn Mo NOfIHOW MHTerpa-
LM ONCMETHEPCKMX C PErMOHANbHbIMU MEANLMHCKU-
MU MHOPMALMOHHBIMU CUCTEMaMM U MacluTabHoMy
BHEOPEHMIO TeneMeauunHbl Ans crabunusaummn na-
LUMEHTOB Ha YPOBHE PaNOHHbIX B6OMbHMLL.

KnuHunyeckas npuoputusaums
M MapLlIpyTU3auus nauneHToB

PelueHne o npyBneyeHMn MeanLmMHCKOM aBma-
UMW OOIMKHO Ha4yMHaTbCs C KMMHUYECKOW MPpUopUTU-
3auyun. MNpobrnema gucnetyepusaumm MeguuUMHCKON
aBMaLUN OCTaETCsl HEPELUEHHOW Aaxe B Pa3BUTbIX
cucTemax 9KCTpPEeHHOW nomoLlmn. B cuctematnyeckom
063ope G. Eaton et al. 6bin0 nsyyeHo 97 nybnuka-
LW, 1 aBTOPbI MPULLAKX K BbIBOAY, YTO YHMBEpPCarb-
Hasi Mogenb aucneTyepmnsaLmmn He onpegeneHa. Mpu
3TOM MOAYEPKMBAETCH MbICIIb O TOM, YTO KpUTepuu
OOIMKHbI ObITb afanTUpoBaHbl K KOHKPETHOW CUCTEME,
a MexaHu3M TpaBMbl 1 (PU3INONOTMYECKNE OaHHbIE C
MecTa MNpOMWCLUECTBUSA UMEKT Oonbluee 3HayeHue
O TOYHOro HampaBsreHusi, YeM obLine kaTeropum
BbI30BOB [24]. B paHHUX Ka3axCTaHCKUX nybnukaum-
AX K COCTOSHMAM, TPebyoLWNM aBnaLMOHHON 3BaKy-
auum, OTHOCWUINCH OCTpblE€ CEpPAEYHO-COCYAMUCThbIE,
HEeBPOMOrM4yeckne, Xupyprumiyeckue u TpaBmaToso-
rMYecKkne COCTOSHMS, HapyLUEHUS reMOoAVHaMUKA 1
ObIXaHUs, KPUTUYECKUE COCTOSHWUS BEpEeMEHHbIX |
HOBOPOXAEHHbIX, OXKOrY, ONacHble AN >XU3HW TpaB-
Mbl 1 OpraHHasi He4oCTaTOYHOCTb [25]. MpuHUMN Bbin
CcPOpMyNMpOBaH Yepe3 NpeBbilleHne NoTpedHocTewn
nauveHTa Hag BO3MOXHOCTAMW MEeOULMHCKOW Op-
raHu3aumm no MecTy HaxoxaeHusi. B coBpemMeHHoN
MoZenu K 3TOMy MpuHUUNY HeobxoaMmo [obaBuTb
BpEeMS1 Ha3eMHOW 3BaKyauun, rOTOBHOCTb MpPUHUMa-
IOLLEero cTtauuoHapa, cTaTyc BO3AYLUHOro cygHa, co-
cTaB Opuragbl ¥ pUCK TPaHCMOPTUPOBKM.

VMiccnepoBaHmsa  OucCneTyepcknx KogoB  Mo-
Ka3blBaloT, YTO AaHHble NMEepPBUYHOIO BbI30OBA MOryT
ObITb NCMONBb30BaHbI ANsi MOBbILEHWS TOYHOCTU Ha-
npaernenus. C. T. Edmunds et al. nayunnun 25 491
BbI30Ba BEPTONIETHOM MeAMLMHCKOM crybbl B Boc-
TouHon AHrnum 3a 2016 — 2019 rr,, n3 Hux 23 030
Bbl30Ba MMENM KOO CUCTEMbl MPUOPUTETHON Meau-
LUMHCKON JucrneTyepmsalmmn, KOHTaKT C MNaLueHTOM
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coctosanca B 13 778 cnyyasx, a npUMeHeHne Bep-
TONETHOM MEeAULMHCKOW crnyXbbl coctosinocb 8 437
pas3a. ABTOpbl ONpegenunu AeBsiTb NMPUOPUTETHBIX
KOL4OB YCOBEPLUEHCTBOBAHHOW CUCTEMbI MPUOPUTET-
HOW OTNpaBKU MeauLUHCKMX coobweHnn (Advanced
Medical Priority Dispatch System), koTopble goctyn-
Hbl yXXe Ha 3Tane NepBUYHOIO IKCTPEHHOTO BbI30BA
N MO3BOMSIOT C BbICOKOW BEPOATHOCTBIO BbISBMASATH
NauMeHToB, AENCTBUTENbHO HYXAAKLWNXCA B Mpu-
BNeYeHnn BepPTONETHOM MEAULMHCKOM nomMoLLn [26].
OT10 noaTBEpPXKAAET HEOOXOANMOCTE HAKOMNMEHUS Ha-
LMOHANbHOIO MaccKBa AaHHbIX O KAaTEropusx 3asiBoK,
NPy KOTOPbIX MPMMEHEHWE MEeOMLMHCKON aBuaumm
pencteutenbHo Haubornee obocHoBaHa. Owmnbka
npuopuTM3aLnn MOXET MPUBOAMTBL Kak K MO3gHEeMmy
NPVBMEYEHNIO aBUaLMOHHOW Bpuragbl, Tak U K N30bl-
TOYHOMY WCMOMb30BaHMIO BO3AYLIHOMO TpaHcnopTa.
B nccneposanum C. B. Taylor et al. no HoBomy HOx-
HOMY Yanbcy Obino npoaHanusupoBaHo 707 naum-
€HTOB, [OCTaBIIEHHbIX BEPTONIETHOW MEAULIMHCKOW
MOMOLLBIO B 12 KPYMHbIX TPaBMaTONOrM4ecknx LieH-
TpoB. N3bbiTouHOE HanpaBneHue coctaBuro 51,1%
npy NEpPBUYHOW AOroCnUTaNIbHOM TPaHCMOPTUPOBKE
1 28,7% npu Mmexb0onbHUYHbIX NepeBogax [27]. B nc-
cnepoBaHun M. V. P. Miles et al. 34% un3 381 B3poc-
MNblIX MauUWEHTOB TpaBMaTonorM4yeckoro npoduns,
OOCTaBMNEeHHOro BEpPTONETOM, ObinM OTHECEHbI K MOo-
TeHUuManbHO HeobOCHOBaHHbLIM TPaHCMOPTUPOBKaM,
a CBSI3aHHblE C 3TUM pacxofbl OLeHuBanuce donee
yem B 3 MmnH. gonnapos CLUA [28]. na nauneHToB
¢ HebonbwmMmn oxxoramm J. Roman et al. Takke onu-
canu pucK Ype3mMepHOro MCMoNb30BaHNS aBMaTpaHC-
nopTnpoBkuM [29].

MonbiTkn hopmanm3oBaTb OTOOP NaUMEHTOB
MoKasblBalOT, YTO OUCTMETYEPCKOE pPELUEHNE MOXET
ObITb OOree TOYHBIM MPU UCMOMb30BAHMU MPOrHO-
CTUYECKUX MHCTPYMeEHTOB. S. Brown et al. cpaBHunu
OEVCTBYIOLLYIO MPaKTUKy HanpaeneHuss TpaBmaTo-
NOrMYeckUX MNauVeHTOB B BO3QYLUHYH MEAULIMHCKYHO
cnyxby c oueHkon [orocnutanbHOro Tpyaka nauu-
€HTOB caHuTapHow aBnauuen (Air Medical Prehospital
Triage). B 6a30BOM cLeHapun OeACTBYyHOLLAsA NpaKTh-
Ka MO CpaBHEHWUIO C 3TOW OLIEHKOW MMena npupocT-
HOe COOTHOLLEHME CTOMMOCTU U pesynbraTta 255 333
ponnapoB CLUA 3a oguH rog »u3Hu ¢ nonpaBkon Ha
kadyecTBo, a npu nopore 100 000 gonnapos CLLA 3a
OOWH rOf, XM3HU C MOMNPaBKOW Ha Ka4ecTBO OENCTBY-
owas npaktnka Oblna MeHee NpeanodTUTENbHON B
85% wutepauun BeposTHocTHoro aHanmsa [30]. Uc-
cnepoBaHne P. Udekwu et al. Takke mnokasbiBaer,
YTO MPOCTblE UHCTPYMEHTBI MOMEBOro Tpuaxa MoryT
CHWXaTb Ype3MepHOe WCMNOoMb30BaHWE BepTONeT-
HON MEAMUMHCKOM MOMOLLM B TpaBMaToNOrnm4yeckom
cucteme [31]. B uccnegosanum A. K. Adcock et al.
ObINM NpoaHanMavMpoBaHbl AaHHble 0 141 nauyuneHTe
C OCTPbIM MLUEMUYECKMM MHCYIBTOM, TPaHCMOPTU-
pPOBaHHOM BO34YLUHOW MeOULMHCKOWM crnybon B Te-
YeHune ogHoro roga. Mo pesynsratam aHanmsa 16%
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aBMALMOHHBLIX TPaHCMOPTUPOBOK ObINM  MpU3HaHbI
HU3KO LIEHHBIMMW C KITMHUYECKOW TOYKM 3peHusi. Hau-
fonee yacTbIMV NPUYNHAMU SBASNMCH NOCTYNMEHNE
nauveHTa 3a npegenamy TepaneBTUYECKOro OKHa
(61%), HM3Kas TsKecTb MHcynbTa no wkane NIHSS
(22%) n oTCyTCTBME NOKa3aHWI K 3HOOBACKYNIAPHOMY
neYyeHunto y YacTtu naumeHToB [32]. B aBcTpanuinckom
nccnegosaHun A. A. Garner et al. cpaBHMBanu gga
nepuoga paboTbl MeauuMHCKOW aBuauun CugHes:
NPSIMON CKPUHWHI KOMMbIOTEPU3MPOBAHHOW AUCTET-
YepCKOWM CUCTEMbI SKUMNaXeM MEeOULUHCKON aBrMauum
1 nocrnenywoLwmii nepvog, Koraa BbisiBIEHWE Cry4yaeB
OCYLLECTBIIANOCh Yepe3 LeHTparnbHbIA gucneryep-
CKWU NYHKT C y4acTueM napameaukoB. B nepvog nps-
MOFO CKpVHUHra akunaxem 79,31% wHTyGaumi Bbl-
nonHANMUch B Npegenax 45 MyH OT TpaBMbl, Toraa Kak
B Nepvog LEeHTparbHOro KOHTPOrs 3TOT NnokasaTtenb
coctaBun 43,6%; meguaHHoe BpeMsi 40 MHTybaumm
yBenunyunock ¢ 33 oo 47 MuH [33].

B COBOKyMHOCTW 3TU cBEAEHUSA 4EMOHCTPUPY-
0T TOT haKT, YTO MeAMLUHCKas aBMauns OIKHa akK-
TMBMPOBATBLCSA HE MO caMoMy (PaKTy TSDKECTU Xaro-
Obl NN yaaneHHoOCT! TEPPUTOPUN, a MO OXMOAEMOW
KNMHWYECKON MONb3e U OTCYTCTBUIO NpUEMIemMon
anbTepHaTUBHI.

Mexx6onbHUYHaA TpaHCMOPTUPOBKA
M CTauMoOHapbl-pPeLUNUEHTbI

B cucteme meguumHCcKOM aBuaumm ocoboe
3Ha4yeHve MeeT MeXbonbHUYHasa TPaHCMOPTMPOBKA.
B oTnuyme oT nepBnYHOM 3BaKyaLuMm ¢ MecTa npouc-
LIECTBMS, OHA Ha4YMHAETCHA yXXe Mocne NepBUYHOrO
obcrefoBaHns M cTabunus3aumy nauveHTa B Meau-
LUMHCKON opraHu3auun. Ha atom atane Heobxoanmo
onpenennTb LenecoobpasHoCcTb NepeBoaa, OLEHUTb
TpaHcnopTabenbHOCTb MauMeHTa, BbibpaTb NpuHU-
MalLMA CTauMoHap COOTBETCTBYHOLLENO YPOBHS,
copmMmnpoBaTh COCTaB MEAMLIMHCKOM Bpuragbl n op-
raHM30BaTb CBOEBPEMEHHYHO Nepeaady KIMHUYECKON
nHgopmauun. Hanpumep, DNe Di Rocco et al. npoa-
HanusnpoBanu 2 194 BbinieTa BEpTONETHON MeaULMH-
CKOW Cny>0bl, 3 koTopbIX 979 (44,6%) npegctaBnanu
coboi MexbonbHUYHbLIE NepeBoabl. Tonbko 4,1% na-
LUMeHTa BO Bpems norneta notpeboBanucb peaHuma-
LUMOHHbIE UMK APYr1e XU3HENOAAEPKMBAIOLLNE BMeE-
LaTenbCTBa, Toraa kak 62,8% nony4mnu aKCTpeHHoe
neyeHue, a y 33,1% MeanUMHCKOE COMPOBOXAEHNE
OrpaHN4MBanoch KnMHU4eckum HabnwogeHuem. Npu
3TOM MeguaHHas AanbHOCTb BO3OYLLIHOW TpaHCMop-
TUpOBKM cocTaBnana 35,4 kM, Torda Kak pacyeTHoe
paccTosiHMe No aBTOMOOUIIbHLIM AOporaM AocTura-
no 47,7 km [34]. B aBCTpUICKOM peTpOCnEKTUBHOM
nccrnegosaHum P. M. Lichtenberger et al., BkntoumB-
wem 1 784 3KCTPEHHbIX MEXOONbHUYHBIX NepeBoaa
13 11 GonbHUL B YHMBEPCUTETCKUIN LIeHTp MHCOpyka
3a 2013 — 2023 rr., BepToneTHaa TpaHCNOpPTMPOBKa
nmena BpeMeHHOE NPeMMyLLECTBO NMPU PacCTOSHNUSX
bonee 50 km: cpeaHasa obwas NPOAOIPKUTENBHOCTb
nepesofa coctaBsuna 58,1 MuH npotne 77,1 MUH Npwn
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Ha3eMHoW TpaHcrnopTMpoBke. [Mpu paccTosHUsX Ao
50 KM pasHuUbl He OblNo, @ Ha3eMHasi TPaHCMopPTU-
poBKa Aaxe Bblrnsggerna conoctaByMon No BpEMEHMU.
lMpn aTOM BepTONeTHas TPaHCMOPTUPOBKa Obina cy-
LLIECTBEHHO A0OpPOXe, B OTAEmMbHbIX MapLupyTtax oo 17
pa3 gopoxe HazemHon [35].

Ocobylo UEeHHOCTb MeauuMHCKas aBuaums
npvobpeTaeT B yOaneHHbIX pernoHax, rge oHa mno-
3BOMSET OQHOBPEMEHHO YCKOPWUTbL AOCTYM naumeH-
Ta K Cneuunanv3npoBaHHOW MOMOLUM U COXPaHUTb
OOCTYMHOCTb Ha3eMHOW CNny>Obl CKOPON MeOULUH-
ckon nomoln. P. Vuorinen et al. npoaHanusnpoBa-
NV TPaAHCMOPTUPOBKY NaLMEHTOB, HanpaBngeMbIX Ha
MexaHu4eckyto TpombGakTomuio 13 HxHom OcTpo-
OOTHMU B CNeLManu3npoBaHHbIA MHCYIBTHBIA LLEHTP.
M3 72 TpaHCnopTUpoBOK 45 ObiINM BbLINOMHEHbLI MO
rmMbpuaHoOM cxeme C nepegaden nauneHTa BepToneT-
HOW MeauumMHCKoM criybe. Takon nogxon No3BOnu
COKpaTUTb MeAnaHHOe BPEMsi BO3BpALLEHUS Ha3eM-
How Gpuragbl B panoH obcnyxueaHusa co 145 go 53
MUH [36].

B nmnotHom wuccnegosaHun «Moguduumpo-
BaHHbIN MPOTOKON pearmpoBaHUs Ha MecTe Mpouc-
LIecTBMs C UCMonb3oBaHMem camonetoB B Cesep-
Hom OHTapuo» (Northern Ontario fixed-wing modified
scene response) naumneHTbl, COOTBETCTBYHOLLNE KpU-
TepuUsiM MOMEBOr0 TPaBMATOIOMMYECKOro Tpuaxa,
OOCTaBnsNMCb CaMONETHON MEeANLIMHCKON aBnaumen
HanpsMylo B BedyLUMI TPaBMaTOMOMMYECKUA LIEHTP.
lMpn conocTaBUMbIX PacCTOSHUAX CpedHee BpeMs
OT TpaBMbl OO MpuOLITUS B TPaBMAaTONOrMYeCKUi
LeHTp cocTtaBuo 292,8 M1H npu MoamrpoBaHHOM
pearmpoBaHuu Ha Bbi3oB 1 507,8 MUH nNpu Tpaguum-
OHHOM MexbornbHMYHOM nepeBoge [37]. OgHako Ka-
HaJCKMe nccrneaoBaHvs MoKasbiBakT, YTO 3a4EPXKKM
MEXOOMbHNYHOW  aBMALMOHHON TPaHCMOPTUPOBKM
HepeOKo BO3HUKAKT HE Ha aBMaUMOHHOM 3Tane, a
3HaYUTENbHO paHblie. Cpeay OCHOBHbIX MPUYMH
aBTOpbl BbIAEMNST HEOOCTAaTOYHY FOTOBHOCTb Ha-
npaBnsiloLLern MeQULMHCKON OpraHu3auun, 3agepx-
K/ npu odhOpMIeHUn nepeBofa, HECBOEBPEMEHHOE
NOATBEPXOEHNE NPUHMMAIOLLIErO CTalMoHapa U Bbl-
BOop TpaHCMOPTHOrO pecypca, He COOTBETCTBYHOLLETO
KriMHMyeckon cutyaumn [38, 39].

Ocobyto rpynny nauMeHTOB COCTaBMSOT HO-
BOPOXOEHHbIE, OeTM U OepeMeHHbIe >KEHLLMHBI.
VIx TpaHcrnopTuMpoBKa NpeabsaBnser CyLeCTBEHHO
bonee Bbicokne TpeboBaHMSA K OpraHM3auun Megu-
LMHCKON aBmaummn, NMOCKOMbKy npeacTtaBnsieT cobon
NpoJomKeHne NHTEHCBHOW Tepanuu, a He 0BbIYHYHO
NnepeBO3Ky Mexay MEAVLMHCKAMK OpraHvM3aunsiMu.
B atux cnyyasix HeobGxoaMMO 3apaHee MOoAroTOBUTb
crneunanuampoBaHHoe obopydoBaHWe, NeKapcTBEH-
Hble CpeacTBa, CUCTEMbI PECMMPATOPHOW MOAAEPXK-
K, obecneuntb yyacTue MpounbHbBIX crheuuanu-
CTOB W MNOATBEPAMTb TFOTOBHOCTb MPUHMMAHOLLETO
nepuHaTanbHOro unu getckoro LeHtpa. H. Bills et al.
onucanu nepeble Tpy roga paboTtsl Cryx0Obl 9KCTPEH-

71



O030pbI JIMTEpPATYPbI

HOW TPaHCMOPTMPOBKN HOBOPOXAEHHbIX CeBepHOM
Tepputopumn (Northern Territory Neonatal Emergency
Transport Service) B ABCTpanuu, KoTopas BbIMNOJ-
HWNa TpaHcnopTupoBky 30 HOBOPOXOEHHbIX, BKIHO-
yasa 19 nepeBo30K Ha paccTosHue bornee 2 500 Km.
Cpean atux nauneHToB 94,7% Hy)xganvcb B pecnu-
paTopHon nopaepxke, 42,1% Obinn NHTYOGMpoBaH®bI,
21,1% nonyyanu MHOTPOMHYIO TEpanuio, a cpeaHsis
NPOOOIMKUTENBHOCTb  TPAHCMOPTUPOBKM  COCTaBuna
7,5 4 [40]. NccnepgoBaHue n3 AnoHUM oTMeYaeT ms-
MEHEHMEe CTPYKTYpbl MEPEBO30K, CBSA3AHHbIX C Nepu-
HaTanbHbIMW COCTOSIHUIMW C COBEPLUEHCTBOBAHMEM
perMoHanbHOW aKyLlepcKoW AMarHoCTMKM u bonee
PaHHMM BbISIBIIEHMEM YrpO3bl MPEXAEeBPEMEHHbBIX PO-
poB [41]. AHann3 HeoHaTasnbHbIX MUccuKn [onbckon
cnyx0bl MeamumHckon aBmaumm 3a 2011 — 2020 rr.
rokasar, YTo OCHOBHYH YacTb MEPEBO30K COCTaBNSANM
MEeXOO0NbHNYHbIE NEPEBOAbI, MPENUMYLLIECTBEHHO Bbl-
MONHSBLUMECS camMoreTamMu, a Hanbornee YacTbiM au-
arHo30M SBMANUCh BPOXAEHHbIE NOPOKM cepaua [42].
Mo gaHHbIM Y. Enomoto et al., npoaHanuau-
pOBaBLUMX AEeATENbHOCTb BpaydebHOW BepTONETHON
cnyx0bl, 68,1% BbI30BOB y 288 nauueHTOB Mnag-
we 18 neT ObIM CBsI3aHbl C TpaBMOW, a Hanbonee
YacTOM HeTpaBMaTUYECKON NPUYNHON SBNSASIUCH Cy-
OopoXHble cocTosiHnA [43]. OpraHn3aunoHHoe 3Ha-
YeHVe MmMena He NPOoCTO caMa TPaHCMOPTMPOBKA, HO
N CBOEBPEMEHHOE BbISIBIIEHNE MALMEHTOB, KOTOPbIM
TpeboBanacbk cneunanuM3npoBaHHas aBMaLMOHHas
nomowb. A. A. Garner et al. nokasanu, 4To Hemno-
CPeOCTBEHHbIN MOHUTOPUHT 3KCTPEHHbIX BbI30BOB
3KMNaxem Bpa4ebHON BEPTONETHOM CNyXObl MO3BO-
nan GbicTpee BbIABNATL AETEN C TSHXKENOW TPaBMOW 1
cokpaLian BpemMsi JOCTaBK/ B CNeLmnanvM3npoBaHHbIv
OETCKUIN TpaBMaToNormyeckmi LUeHTp [44].
CBoeBpeMeHHOEe B3aUMOAENCTBUE C MPUHNMA-
fowen MeaMUUHCKOM OpraHM3aumen KpamHe BakHO.
KoopavHaumsa JomkHa 3aBepLuatbCs elle 00 Haya-
na nomneTta, NOCKOMbKY AOCTaBKa nauueHTa B cTauu-
OHap, He pacnonararLwmn NPoUNbLHON KOMaHOOMN,
cBoOOAHBIMM MecTaMu B OTAENEHUU WHTEHCUBHOW
Tepanuu, roToBOM OMNepaLvoHHON WM BO3MOXHO-
CTbl0 HEMEANEHHOTO BbIMOMTHEHNS CrneuManuanpo-
BaHHOIO BMeLLATENbCTBa, CYLLECTBEHHO CHUKAET Mo-
TeHUManbHbI 3deKT aBnaLMOHHOM 3Bakyaumu. o
3TON NpUYnHe undpoBas 3asiBka AOIMKHA CoaepXKaTb
He TONMbKO CBEAEHMs O NaumMeHTe 1 npegnonaraeMom
MapLupyTe, HO U MOATBEPXAEHUE FOTOBHOCTWU CTa-
LUMOHapa-peunnueHTa K ero npuemy. Takown Noaxof
MO3BONSIET OLEHMBAaTb HE TONMbKO 3dEKTUBHOCTD
CaMOWN MEeAMVLMHCKOM aBMauun, HO U Ka4ecTBO opra-
HM3aLUN MEXOONBHUYHON MapLUpyTU3aLumm B LEMOM.
LUndpoBas gaucnetyepusauus v tenemeguumHa
LingppoBasa pgucnetyepusaums mMeguUMHCKON
aBMauuM JormkHa OblTb HE 3MNEKTPOHHbIM KypHa-
1IOM BbINIETOB, @ CUCTEMOWN NPUHATUA pelleHnid. OHa
OOIKHa CBSA3bIBATb KMMHUYECKYH MHGOPMAaLMIO O Na-
LUMEHTe, NCTOYHUK 3asIBKW, YPOBEHb HaMpaBMsioLLEn
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OopraHu3aumm, XU3HEeHHble nokasaTenu, npeasapu-
TenbHbIA ANarHo3, pesynsratbl AUMCTAHLMOHHOW KOH-
cynbTaumm, cTaTyc BO34YLUHbIX CYAOB, OOCTYMHOCTb
Opurag, norogHble OrpaHUYeHusi, MOCadOYHYK WH-
hpacTpyKTypy 1 FOTOBHOCTb CTaLMOHapa-peLmnmeH-
Ta. Ha cerogHs reonpocTpaHCTBEHHbIE MHCTPYMEHTbI
MO3BOMSAOT OLIEHMBATb pearibHyl0 30HY MOKPbITUS
cnyx6bl. N. D. Bastian u L. V. Fulton npeanoxwunm
reonpoCTPaHCTBEHHY METOAMKY MOOAEPXKKM peLue-
HAA ONS MAaHUPOBaHUSA MEOULUHCKOW 3BaKyauuw,
OCHOBaHHYI0 Ha BM3yanusauuun 30H, OOCTMXMMbIX B
3aJaHHble BpEMEHHbIE HTEPBarbl, OLEHKEe BIUAHMS
pa3MeLLeHns pecypcoB Ha MOKPbITUE TEPPUTOPUN U
hOpMMpPOBaHUN PaHXNPOBAHHOMO CMMCKA AOCTYMHbIX
3BaKyaLMOHHbBIX PEeCcypcoB MOCHe MOMyYeHust Koop-
OuvHaT nauuneHTa [45]. Wccneposanne M. J. Widener
et al. Takke NokasbiBaeT LLEHHOCTb OLIEHKN BPEMEH-
HbIX KOMMPOMMCCOB MeXOy Ha3eMHOW W BepTomneT-
HOM MEeOMUMHCKOM MOMOLLbI0 C MCNOMb30BaHWEM
reorpaduyeckon nHgpopmauum [46]. OgHako reonpo-
CTPaHCTBEHHOE MNITaHMPOBaHUE OOIMKHO Y4YMTbIBaTb
He TONbKO PacCTOsIHWE, HO U (PaKTUYECKYD MOAEenb
avcnetyepmsauun. B peTpocnekTMBHOM cumynsum-
OHHOM uccrnegoBaHum W. Stassen et al. B CeBepHoi
HOxxHoM Adbpuke Gbino npoaHanuanpoBaHo 118 Bep-
TONETHbIX TPaHCMOPTUPOBOK, U3 KOTOPbIX 97% Obinn
CBsi3aHbl C TpaBmoW. [pyn cpaBHEHUN C CUMYNUpPO-
BaHHOW Ha3eMHOW TPaHCMOPTUPOBKOM BepTONeTHast
MOMOLLb B YCIMOBMSX HEOOHOBPEMEHHOW AMCheTYe-
puv3auun Yalle He faBarna BbiUrpbilla BO BPEMEHM
N BpPEMEHHOEe MNPeVMYyLLEeCTBO MOSBMASANOChH TOMbKO
Nnpyv paccTOSIHUM Ha3eMHOro maplupyTta oornee 119
Km [47]. Onst KazaxctaHa 310 0CO6EHHO MPUMEHMMO,
MOCKOSbKY MPSMOE pacCTOSIHNE He OTpaXkaeT COoCTo-
SIHUS1 JOPOT, MOrofAbl, TOTOBHOCTN BO3QYLUHOIO CyAHa
1 BO3MOXHOCTW MOCaOKW.

LindpoBas noggepkka MOXET HadMHaTbCSA
yXKe Ha aTane nepBMYHOro COoOobLLEHNS O MpoucLue-
ctBun. H. Matsumoto et al. oueHmBann akTneauuto
BEPTONETHON CNy>0Obl Yepe3 cuctemy aBToMaTuye-
CKOrO yBEOMITIEHNSI O JOPOXXHO-TPAHCMOPTHOM MpO-
ucwectsnm. B ogHOM n3 npumepoB uHOpMaUUs
NocTynura B onepauMoHHbIN LEHTP Yepes 7 ¢ nocne
CTONKHOBEHWs, BEPTONeT Obil aKkTMBUPOBaH 4Yepes
3 MUH, NpMObIN Ha BpeEMEHHYI0 nrowanky vepes 18
MWH, @ MEOULMHCKOE BMELLATENbCTBO Ha4Yanoch ye-
pe3 21 MUH nocne CTONKHOBEHUS. ABTOPbI OLIEHUIN,
47O 6€3 TaKOM CUCTEMbI HAYano NevYeHnss MPon3oLLo
Obl Ha 11 MUH no3xe [48]. BTOT NpuMep NoKasbLIBaET,
4YTO UMdpoBas AMCIEeTYEPM3aLUS MOXKET MoryyaTb
OaHHble He TONbKO OT Bpaya, HO U OT aBTOMaTu3u-
pOBaHHbIX UCTOYHMKOB. Tak, B uccrnegosaHum E. ter
Avest et al. BugeoTpaHcnsaums ¢ MobunbHoOro Tene-
poHa 3BOHSLLIETO Obina NpMMeHeHa npu 21 aKCTpeH-
HOM BbI30BE, AMCNETYEPbI UCMONBb30BaNN ee Ans He-
NOCpPeaACTBEHHOM OLEHKM naumeHTa B 18 cnyyasax u
ONS YTOYHEHMS MeXxaHu3ma TpaBMbl UM 0GCTaHOBKM
Ha mecTe B 11 cnyyaax. Buaeo nomMorno npuHATh pe-
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LeHne o6 oTnpaBKe UMM OTMEHE BEPTOSNETHOW CryX-
Obl [49]. B uccneposanun E. P. Greenup et al. 6bin0
npoaHanmanpoBaHo 23 734 OOPOXHO-TPAHCNOPTHbLIX
npoucluectsms 3a 2019 — 2020 rr. n, Kak okasanoch,
TenemMeguuUUHCKas noaaepxka 4alle MpUMeHsnach
npu Ooree TSXKeNbIX MNPOMCLUECTBUSX, Oomnbluem
yucne MocTpajaBlUMX WU B CENbCKMX WIU yaarneH-
HbIX panoHax [50]. A B uccnegosaHumn B. C. Meyer
et al. mogynb Viz-Life Flight nossonun gucnetuepy un
BEPTONETHOWM KOMaHAe y4yacTBOBaTb B OOCYXOEHWM
MMNepaKkyTHbIX UHCYNBTHBIX NEPeBOAOB BHYTPU eau-
HOW KOMMYHMKaLMOHHON nriaTdhopMbl. BpemeHHble
nokasarenu B HebOmnbLIOW MUIOTHOM BbIGOpKE Cy-
LLIECTBEHHO HE M3MEHUITUCh, HO YAOBNETBOPEHHOCTb
npoLeccoM KomMyHukaumm Beipocna ¢ 30 go 89%,
oueHka adpdpekTuBHOCTM — ¢ 26 A0 91%, a obwwmin
nokasarenb yaoBNeTBOpeHHOCTN — ¢ 33 o 92% [51].
KappoBas mogenb v noarotoBka
aBUaLMOHHbIX MeOULIMHCKUX Gpurag

KagpoBass mogenb MeOuUMHCKOM aBuauun
OOMKHa COOTBETCTBOBATb KIMHUYECKOMY Mpoduio
nauveHTa, ONMTENbHOCTM TPAHCMOPTUMPOBKA U Tpe-
Oyemomy ypoOBHIO BMmelLaTenbcTB. B mexagyHapog-
HOW NpakTuke BCTpeyakTcs BpadebHble, enbaliep-
CkO-NapaMeanLUMHCKME N CMeLlaHHble Gpuragpl [52].
VX Henb3si oueHMBaTb BHE KOHTEKCTA, MOCKOIbKY
MOArOTOBKA CNELManmcToB, NepevyeHb paspeLleHHbIX
BMeLLaTenbCTB, MPOTOKOMbI M CBS3b C MPUHMMAt0-
LWMM CTaLMOHapoOM pasnuyaroTcsl Mexagy CTpaHaMmu.
B KasaxctaHe MoOunbHas ©Opuraga MeamuUMHCKOM
aBvaLMn cCOCTOUT U3 Bpaya 1 denbiliepa, a no me-
OVUVHCKUM MOKa3aHWsM K HEeW NpuBIeKaeTcs KBa-
NMULMPOBaHHLIN NpodunbHbIA cheunanucet [21].
OT0 cosfgaer OCHOBY AN aganTyMBHOW mogenu. [Ong
nauWeHTa, Hy)XaalLLerocs B UHTEHCUBHOW Tepanuu,
Tpebyetcsa ycuneHHas Opuraga. [Ons ctabunbHoro
MeXOO0MbHNYHOro NepeBofa MOXET ObITb JOCTaTOu-
HO 6a30BOro coctaBa Npu QUCTaHLMOHHON NOAAEPXK-
Ke. [Ins HOBOPOXAEHHbIX, BEPEMEHHBIX, MALUEHTOB
C OXXOraMu, MHCYNbTOM, TPaBMOW UK Cepae4yHo-Cco-
CYOMCTBIMU COCTOAHMAMMU MOTyT noTpeboBaTtbca Npo-
unbHbIE CNELNanuUCTbI.

OTgenbHOM MOAroToBKM nepcoHana Tpeby-
eT TenemeauumHckas koopauHaumsa. S. Paddock un
C. Norman onucanu nporpaMmmy noAarotoBkn Cryx-
Obl ckopon nomowm HOxHom Asctpanum MedSTAR
(South Australia Ambulance Service MedSTAR),
HanpaBsrieHHy0 Ha paboTy B cnyxbe n3BnevyeHust u
TPaHCMOPTMPOBKU NALMEHTOB C MPUMEHEHMEM Tene-
MeauumHbl. NporpaMma BkModana B cebsi npaktu-
Ky O5s1 Bpavyen u MeguuMHCKUX cectep, KOMaHOHoe
B3aUMOAENCTBNE, KOMMYHUKALMIO, TEXHUYECKNE U
KOrHUTVBHbIE HaBbIKW1, CLIEHaPWIA CMELLIaHHON pearnb-
HOCTU 1 chopmanbHbIn pasdop [53].

MogroToBKa aBMALMOHHBIX MEOULMHCKNX Bpu-
rag [OMmKHa OXBaTbiBaTb HE TOMbKO KIMHUYECKMNe
HaBbIKW, HO U KOMaHAHOEe B3aMMOOENCTBME, KOMMY-
HUKaLWIO, MPUHSTUE peLleHun n paboTy B orpaHu-
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YeHHOW cpefe noneTa. B HopBexckom nccnegoBaHum
P. P. Bredmose et al. cumynsumMoHHoe oby4veHune Ha
Dase BepTONETHON Cnyx0bl MPOBOAUIOCH BO BpPEMS
OeXypcTBa: 3a rof, 6blro BbIMOMHEHO 44 cMMynsLmm
c yyactuem 15 Bpayein, 12 yneHoB akunaxa n 15 nu-
notoB. bbinu paspaboTtaHbl 8 cueHapueB, BKIOYaB-
WX B cebs TpaBmbl, MEOULMHCKNE COCTOSIHUS, MEX-
OONBHUYHYIO TPAHCMOPTMPOBKY B3POCIbIX, OETEN U
HOBOPOXAEHHbIX; BCE CLieHapWuX BKIIKOYanu Lenm no
HETEXHWYECKMM HaBblkaM, a MeaAnaHHOE BpeMs BCEN
TPEHNPOBOYHOW ceccum cocTaBuno 65 MuH [54]. B
KayeCTBEHHOM WccriegoBaHuu, npoBegeHHoM L. L.
Borges, y4actBoBanu 64 BOeHHble MeAULMHCKNE Ce-
cTpbl Bpasunbckux BOEHHO-BO3QYLUHbIX CUM, 1 aBTO-
pbl BbIAENWM KOMMNETEHLMMW, CBA3AHHbIE C OKa3aHU-
€M MOMOLLM, KOMMYHVKaUNEN N MPUHATMEM PELLEHUN
[55]. J. Imoehl et al. npegnoxunu mogens 28-AHeB-
HOW y4eOHOro Kypca mno BEpPTONETHOW 3KCTPEHHOW
MeauuvHe Ans Bpavyen-pes3viieHTOB, BKIOYaBLUYHO
BesonacHocTb norneta, paboTy akunaxa, MeguumH-
CKYl0 TPaHCMOPTMPOBKY, XapakTepHble TpaBMbl W
apyrue coctosiHus [56].

KasaxcTaHckve aBTOpbl TakkKe yKa3bIBatoT, YTO
TPagULUMOHHbBIE KYPCbl MOBBILLIEHUSA KBanMdukalmun
4N nepcoHana CKopoW NoMOLLM U CaHUTapHOW aBu-
auum He Bcerga No3BOMSAKT 3aKPENUTb YCTOMYUBBLIE
npakTuyeckmne Haeblku [57]. O630p J1. M. TuBmHOM 1
COaBT. MO NOArOTOBKE NapaMefmKoB, OCHOBAHHbIV Ha
novcke 387 MCTOYHMKOB M BKITOYEHMM 54 nybnuka-
U, noaTBepXaaer NoTpebHOCTb B pa3BMTUM JOro-
cnnTanbHbIX KoMneTeHuun [58].

Moka3aTenu Ka4yecTBa, perucTpbl
W ayauT pelueHnn

OueHka kavecTBa AOIMKHA BKIoYaTb B cebs
BbIMOMTHEHHbIE, OTMEHEHHbBIE U OTKITOHEHHbIE peLue-
Hus. B Hugepnangckom nccnegosaHum E. Berkeveld
et al. 3a wecTb neT 6bIno NpoaHanuanpoBaHo 18 638
HarnpaBrieHn BEpTONETHOW Cry0bl, OTMEHa npou-
sowna B 54,5% cny4vaeB. [Npy nepBuyHOW gucnert-
Yyepu3aumm oTMmeHbl coctaensnm 58,3%, a npu BTO-
pWYHOM 3anpoce OT Ha3eMHOW Opuragbl Ha MecTe
npoucwectsus — 15,1%. B 76,1% oTmeH npuynHomn
ObINO OTCYTCTBME MOKa3aHWA K BEPTONETHOM CIyX-
6e npu cTabunbHbIX AbIXaTeNbHbIX, FreMognHaMu-
YecKknx U HeBporormyecknx napametpax [59]. G. F.
Giannakopoulos et al. Takke nogyepkmBanu 3Hade-
HNEe KpPUTEPUEB OTMEHbI BEPTONETHOM cnyxbbl [60],
a T. Zhang et al. paccmatpvBanu Npu4mHbl U UCXogbl
OTMEH aBTOMAaTMYECKOro 3amycka BO3AYLUHOW CKO-
pon nomowm npu TpaBme [61]. OTMeHa He AormkHa
CUNTaTBCS «MYCTbIM» ClyYaeM: OHa NOKa3biBaeT TOY-
HOCTb MEPBMYHOIO TpMaxa, Ka4yecTBO MHGoOpmaLmm
1 cnocobHOCTb CUCTEMbI MepepacnpenensTb pecypc.

KauecTBo pernctpa Takke Tpebyet NnpoBepKu.
Tak, A. Heino et al. nokasanu, 4to B donHCcKom Gase
COIMacoBaHHOCTb KOOUPOBaHMS AWCheTyepusauum
coctaBuna 91%, kogupoOBaHMS TPaHCMOPTUMPOBKHU
UM OTMEHbI Bbi3oBa — 84%, HO ANS psga >KU3HEH-
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HbIX MOKa3aTernen cornacoBaHHOCTb Obina Hmke 70%
[62]. B coveTaHuM ¢ PUHCKUM ONbITOM HauMoHamb-
HOro perncrpa MeauUMHCKOW aBuauum 3TU OaHHble
nokasblBaloT, 4YTO LudpoBas nnatopma He rapaH-
TUPYET Ka4yeCTBEHHbIX JaHHbIX cama no cebe. Hyx-
Hbl efuHble OnpedeneHns NepeMeHHbix, obyyeHne
nonb3oBaTenen u perynsapHasa nposepka AaHHbIX. K.
H. Edwards et al. npegnoxunu paccmaTtpuBaTtb UC-
Xogbl paboTbl MEOMUUHCKON aBuauuv 4Yepe3 pamky
kadyectBa A. [JoHabegsiHa n VIHCTUTYTa MeOuLUHBI,
BKNtOYas CTPYKTYpy, npouecc u pesynerat [63]. W.
A. Smedley et al. nokasanu, 4Yto Bpemsi paboTbl Ha
MecTe BMMSET Ha TeppuTopuasnbHbIi OXBaT CUCTEM
mMeauumHckon asuauum [64]. E. A. Skjeerseth et al.
paspaboTanu MHOUKATOpbl Ka4ecTBa A1 KOOpAMHa-
UMM BEPTONETHOW CryXObl B HOPBEXCKUX LIEHTPax
3KCTPEHHOW MEeaULIMHCKON KOMMYHMKaumn [65].

PervoHanbHble [aHHble TakkKe MOKa3bliBalOT
BaXXHOCTb ayauTa. B nccnegosaHumn B OpeHOyprckon
obnactn (Poccus) 3a 2021 — 2023 rr. obpalleHus
32 3KCTPEHHOW KOHCYNbTATMBHOW MOMOLLBIO YBEMNU-
yunmcb Ha 46,1%, nomollb C UCMONb30BaHMEM Ha-
3eMHOro TpaHcrnopTa Bblpocna B 2 pa3a, BOo3gyLUHO-
ro TpaHcnopta — B 1,2 pasa. ABTOpbl YKa3bIBalOT Ha
HeobXxoaAMMOCTb BpaTb Ha KOHTPOSb KaXabI Cryvan
Bble3fa W BbIleTa C TOYKN 3pEHUA OOOCHOBAHHOCTM
npueneYyeHns cneumanucTos [66]. B HuaepnaHgckom
nccneposaHun M. Badaoui et al. BpauebHas BepTo-
neTtHas cny6a Obina HanpaeneHa 36 242 pasa, npu
atom 50,8% HanpasneHui 6binv OTMEHeHbI 40 Npu-
ObITNA Ha mecTo. B 17 846 HeOTMEHEHHbIX cry4vasix
komaHga oueHuna 18 199 nauueHToB, a OOHO UMK
HEeCKONbKO cneumnduyecknx BMeLLaTenscTs Bpayveb-
HOW BEPTONETHOM CIyX0bl Ob1110 BbINOMHEHO ¥ 43,2%
nauneHTos [67].

KoopavHauua meguuvHCKoOM aBuaumm

npu Ype3BbIYalHbIX CUTyaLMAX

Mpn YpesBbIiHYaNHBIX CUTyauMsiX U MacCOBbIX
WHUMOEHTax MeduuMHCKas aBuauusi BbIMOMHSET
He TOMbKO TPAHCMOPTHYH, HO MU KOOPAWHALMNOHHYHO
dyHKUMo. OHa MOXET y4yacTBOBaTb B NMEPBUYHON U
BTOPWYHOM TPAHCMOPTMPOBKE, OOCTaBKe MEAMWLMH-
ckux Opurag m obopygoBaHWsi, BO3OYLUHOW OLEH-
Ke OOCTaHOBKM, MOWMCKOBO-CnacaTenbHbIX 3agavax,
pacnpegeneHny naumMeHToB Mexay CTauMoHapamu
N KMMHUYECKOM PYKOBOACTBE Ha MeCTe NpoucLue-
ctBus. M. Hatami et al. B cuctematnyeckom o63ope
MO rOTOBHOCTY BEPTONETHbIX CMYX0 k 6e0CTBUAM Bbl-
OEnunun WecTb rpynn pakToOpoB rOTOBHOCTU: Yero-
BeYecKkne pecypchbl, obyyeHne 1 TPEHMPOBKU, ynpaB-
neHne, WMHCTPYKUMM W cTandapTbl, 0b6opydoBaHue
N cTpykTypa [68]. OTn hakTopbl MOYTM MOSTHOCTHIO
COBMafatoT C 3agadyamMu KOopAMHaLUN MEANLIMHCKOW
aBvauun B NMOBCEOHEBHOW paboTe, HO MpU CTUXMIA-
HbIXx BeAcTBMAX U kaTacTpodax LeHa cbosi BbiLle.

PekomeHgauun EBponenckoro komutera no
CaHUTapHOW aBMauuM 1 BEpTONETHOW MeauuMH-
ckor nomowm (European HEMS and Air Ambulance
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Committee) nogyepkmBaoT HeoOXOOMMOCTb WHTe-
rpaumun nNnaHoB BO3AYLUHOW MEeOULMHCKON NOMOLLM B
nnaHbl ApYrMx permoHarnbHbIX MEOULUHCKUX U HEME-
OVLMHCKUX CNyx0, 3apaHee onpeneneHHbIX poren,
YCTOMUYMBOW CBSA3WU, MHGOPMALMN O BO3MOXHOCTHAX
CTaLMOHAPOB U PEerynsipHON OTYETHOCTM MO Macco-
BbIM uHUMAeHTam [69]. S. Hardy et al., aHanuanpys
OTYETHOCTb MO 3HAYMMbIM HEraTMBHbBIM COObITU-
AM, MoKasanu, YTO MOBTOPSKLMMUCA Npobnemamu
Obinn oTcyTCTBME OOLWEN cucTembl Tpuaxa, cbou
KOMMYHWKaLMN N HESICHOCTb KOMAHOHOW CTPYKTYpbl
[70]. A. M. Harmsen et al. Takke onucanu orpaHuye-
HUSA OOrocnuTanbHOM KOMMYHUKaUUW Mexay meam-
LUMHCKON aBnaunen, Ha3eMHON CKOPOW MOMOLLbIO U
ancneTyepckMmmy LeHTpamu [71]. B ogHOM SiNOHCKOM
nccnegoBaHun cpasHmeanuceb 1 032 cnyyvasi paboTbl
MeOMLMHCKOW aBnaumn B nepmog naHgemMmnn KopoHa-
BUPYCHOW MHdekumn n 3 054 cnydaa oo naHoeMuu.
ViHTepBan oT nepBoro 3BOHKa 40 HamnpaeleHus mMe-
OVUMHCKOWM cnybbl yBenuuuncs, Torga kak caktm-
yeckoe BpeMsi ee paboTbl NOCMNe HanpaeBneHus Ccy-
LLIECTBEHHO HE U3MEHMUIOCh [72].

OKOHOMMKA U paLMOHaNbHOCTb UCMOSIb30BaHUA

MeAVLIMHCKOM aBuauum

MeavumHcKasi aBMaumns CBA3aHa C BbICOKOW
CTOMMOCTBIO Y OFpPaHUYEHHbIMU pecypcamu, noaTo-
My 3ajaya KoopAMHauuM COCTOUT HE B YBENUYEHUM
yucna BbIfETOB, a B MOBbLILLIEHUN TOYHOCTU pPeLLEHNN.
OKOHOMMYECKMEe UMCCneaoBaHUsa MNokasblBalT, YTO
HeonpasgaHHOE UCMONb30BaHne aTon CrnyXbbl nNpu-
BOAMT K 3aMETHbIM pacxodam AN CUCTEMbl 34paBo-
OoxpaHeHus [27, 28].

J. Rdper et al. noctpounu ctpaternyeckyto cu-
MyMAUMI0 3aTpaT BEPTONETHON MEOULMHCKON CryX-
Obl Ha nMpumepe cenbckoro pervoHa epmaduun. B
6a3oBOM clLeHapuu ¢ 12-4acoBol paboTolr B AeHb
rogoBble pacxofbl coctaensanu 1 697 546 espo, a
cpefHsis CTOMMOCTb OOHOM NEPBUYHON MUCCUU NPU
1 200 nepBUYHbIX M 92 BTOPWUYHBIX OMepauusx co-
ctaensna 763 espo. Npu onnate 70 eBpO 32 MUHYTY
paboTbl ABUraTens To4YKa MNOKPbITUS 3aTpaT gocTura-
nacb nocrie 728 BbinetoB [73]. B apyrom uccneno-
BaHUM ObINO [OKa3aHO, YTO U3MEHEHNE MPOTOKOMOB
MOXET CHUXaTb Ype3MepHOe UCMoNb3oBaHWe aBu-
aumun. Tak, J. M. Hirshon et al. npoaHanusuposanu
onbIT Mapunenaa 3a 2000 — 2011 rr. Habop AaHHbIX
Bkrtovan B cebsa 44 073 BeproneTHble TpaHCMop-
TUPOBKKM, TpaBmartonorndecknin permctp — 182 809
naumeHToB. [locne n3amMeHeHUs NPOTOKOMOB UCMOMb-
30BaHMe BEPTONETHOM CnyxObl ANsi TpaBmaTosnoru-
YECKMX MaumeHToB CHM3NNocb Ha 55,9%, npu 3TOM
Ha3eMHble TPaHCMNOPTUPOBKM YBEMUYUNIUCHL, @ NOKa-
3aTeny CMEepPTHOCTM Yrydlanncb Kak y nauueHToB,
OOCTaBMEHHbIX BEPTONETOM, Tak U Yy NauneHToB, A0-
CTaBneHHbIX Ha3eMHbIM TpaHcrnopTom [74].

CoyeTaHne KIMHUYECKOW OLIEHKM M SKOHOMU-
YECKOro aHanm3a OCODOEHHO BaXHO AN Mex0onb-
HWYHbIX nepeBodoB. Ecnu naumeHTy Tpebyetcs
TONbKO KMMHUYEeCKoe HabnogeHue, a paccTtosHue U
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COCTOSIHME JOPOT NO3BOMSAT 6E30MACHYH HAa3EMHYHO
TPaHCMOPTMPOBKY, aBuauUnsi MOXET ObiTb M30bITOY-
Hol. B uenom, ecnu ke nauneHT HyXXOaeTcs B WH-
TEHCMBHOW Tepanuu BO BpeMsi NepeBO3ku, ObICTPOM
Aoctyne K nNpoUNbHOMY LIEHTPY WM COXpPaHeHuu
HasemHow 6puragbl B yganeHHOM panoHe, BO3AyLu-
HbI TPAHCMOPT MOXET ObITb ONpaBAaH gake Npu Bbl-
COKOW CTOUMOCTM.
YnpaBneHue ka4yecTBOM U obpaTHas cBA3b

CoBpemeHHass nuTepaTypa Mo MeLULUHCKON
aBvaLMn BCe Yallle CBA3LIBAET Ka4eCTBO CIyXObl C
KnNuHMYeckum ynpasreHneM. Viccnegosartenu oTme-
YaloT, YTO eBPOMNenckne MeauLMHCKUe aBnacnyxobl
OCTalTCA NPEMMYLLECTBEHHO PEerMoHanbHO opraHu-
30BaHHbIMM, HECMOTPS Ha CXOACTBO rpynn naumeH-
TOB M NpogecCcuoHarnbHbIX CTaHaapToB. B kayecTBe
OTBETa aBTOpbl MNpeasnaraloT EBponenckuin anbsaHc
Mo BoMpocam YyrnpaeneHuss B cdepe CaHUTapHON
aBnaunn (European Governance Alliance in HEMS)
Kak nnoLianky Ans perynsipHbix pa3dbopos, B3aNMHO-
ro obyyeHns n opmmupoBaHusa oOLLMX CTaH4apTOB
ynpaBneHuns kadectBom [75]. Ona KasaxcrtaHa aTa
norvka npuMeHuma Kk HauuoHanbHOMy KoopauHa-
LMOHHOMY LEHTPY 3KCTPEHHOW MeauuumHbl. LleHTp
MOXET BbINOMHATE HE TONBKO OUCMETYEPCKYI, HO U
aHanUTMKO-MEeToaNYEecKyto (PyHKLMIO: pa3bupaTsb Bbl-
MOSTHEHHbIE, OTMEHEHHbIE N CMOPHbIE 3asIBKU, CpaB-
HMBaTb PErnoHbl, BbISBNATb 3a4ePXKKU, KOPPEKTUPO-
BaTb KpUTEpuU akTmBaumm, obHOBNSATL OByYeHue U
opMUpPOBaTbL eAnHbIE MoKa3aTenn kavyecTaa. Takas
yHKUMA 0COBEHHO BakHa Mpu nepexone K undpo-
BOM CUCTEME, e KOMMYECTBO AaHHbIX pacTeT, HO
MX LEHHOCTb 3aBMCUT OT MHTepnpeTaumm n obpat-
HoW cBsA3K. M03TOMYy psif aBTOPOB paccMaTpuBaioT
KNMHMYeckoe ynpasfieHne M KagpoBble MOZENU Kak
4YacTb OpraHM3aumu JOrocnuTanbHOM U TPaHCMOPTU-
POBOYHOW MeauUUHBI [76].

ObpaTtHasa cBA3b Nocne pewnca MegULUHCKON
aBvauun Takke BakHa ANd npodeCcCUoHarbHOro
pa3suTtusa. M. Snowsill et al. onucanu nporpammy 06-
paTHOW CBSA3M MexXay CTauuoHapoM M Jorocnutanb-
HbIMW KITMHULMCTaMU, HanpaemeHHy Ha npodeccu-
OHarnbHoe passuTue [77]. B ycnoBusax meguuuHcKomn
aBmauMm Takas obpaTHas CBA3b MOXET BKI4aTb
pa3bop pelleHnss O BblfeTe, KOPPEKTHOCTb MapLu-
pyTa, Ka4eCcTBO MOArOTOBKM NauuMeHTa, BMellaTenb-
CTBa B noreTe, CBOEBPEMEHHOCTb Nepeaayn u ncxosq
nocrne noctynnexus. LotnaHackmii onbit Criyx6s
3KCTPEHHOM MeauuuHcKon aBakyauum (Emergency
Medical Retrieval Service) nokaseiBaert, 4to cryxba
JOrocnuTanbHON U TPAHCNOPTUPOBOYHON MELULMHBI
MOXET OLleHUBAaTLCS Yepes Harpysky, TUMnbl MUCCUIA U1
BMUSIHWE Ha BpeMs OCTyna K OTAENEHUIO MHTEHCUB-
How nomoLum [78].

Mopenb coBepLUeHCTBOBaHUA KOOpAUHAL UK
ans Pecny6nukn KasaxcTtaH

C y4yeTOoM MexayHapoAHbIX OaHHbIX M Hauu-
OHamnbHOro KOHTEKCTa Haubornee npuemnemon Ons
KazaxcTtaHa siBNsieTcsl TpexypoBHeEBas MOAENb LieH-

Meouyuna u sxonoeus, 2026, 2

Tpanua3oBaHHOW LMGPOBON AncnetTyepmusaunm meaum-
LUMHCKOW aBuauuun. NepBbl ypoBeHb MpeacTaBneH
HaunoHanbHbIM KOOpPAWHALMOHHLIM LIEHTPOM 3KC-
TPEHHOW MeguumHbl. Ero 3agayu BknwodaroT eau-
Hble MpaBurna, MeXpervoHanbHOe cornacoBaHue,
MOHUTOPUHI PEeCcypCcoB, aHanNUTWUKY, ayauT KadecTsa
N METOAMYECKOE COMPOBOXAEHWE pervoHoB. Bto-
PO YpPOBEHb COCTaBMSAOT pPernoHaribHble LEHTPbI
KOOpAMHaLMK, KoTopble paboTalT ¢ 3asiBKamu, Me-
OVUVHCKUMUW OpraHn3aumsiMm, aBUaLMOHHbIMKU oOne-
paTtopamu 1 cTaumoHapamMu-peuunneHtTamu. Tpetuii
YPOBEHb NpeAcTaBneH MeauUUHCKMMKN opraHn3auns-
MU-UCTOYHUKAMK 3a8BOK, rae hOpMUpyOTCS NepBmY-
Hble KNMHMYEecKne faHHble U 06ocHOBaHME NOTpeb-
HOCTV B MEAMLIMHCKOW aBuauum (puc. 2).

BepTukanbHble NOTOKN AaHHbIX B 3TOM Mofe-
N BKITKOYaKT B cebs MeguUMHCKY MHdOopMauuio,
peLleHre O MpuopuTeTE, CTaTyC BO3QYLUHbIX CyOOB
n Opurag, roTOBHOCTb MPUHMMAIOLLIErO CTalWoHa-
pa v pesynbraT 3Bakyauuun. [Opu3oHTanbHblE CBS-
31 MeXay perMoHanbHbIMU LeHTpaMn HeobXoauMmbl
npu geduumnte pecypcoB, HebrnaronpusiTHOW MNoro-
Oe, neperpyske crayuoHapa unmM HeobXxoaumocTu
MEeXpernoHanoHoro maplupyTta. bokoBble cBsi3M C
aBMaALMOHHLIMM OMepaLNoHHbLIMK LIEHTpaMK NO3BO-
NS0T YYNTbIBATb TEXHUYECKYH TFOTOBHOCTb, 3JKuUMa-
W, NOroAHble orpaHnyeHnss u 6e3onacHoOCTb noneta.
CBs3n co cTaumoHapaMmu-peuunmueHTaMmm no3BonsoT
NoATBEPANTb FOTOBHOCTL K NpUeMy nauueHTa 4o Ha-
Yyana TpaHCNOPTUPOBKM.

KpuTepuu aktmBaumm MeamuuMHCKOW aBuaLmnm
OOJMKHbI BKITHOYaTb B cebs Tpu cnegyrowmx bnoka:

1. KnuHudeckul 6710K, KOTOPbIA OTpaxkaeT
TSKECTb COCTOSIHUSA, YTPO3Y >XKM3HW, NOTPEOHOCTb B
crneumanM3MpoBaHHOW MOMOLLM N OXMAAeMbli 00b-
€M BMeLlaTenbCTB B NyTy;

2. noesucmudyeckuli 6510K, KOTOPbINA Y4UTbIBAET
paccTosiHMe, BpeMsi Ha3eMHOW 3Bakyaluu, OOPOX-
Hble YCOBUS, MOroAHbIE€ OrpaHUYEHUs U BO3MOX-
HOCTb MOCaaKu;

3. opeaHu3ayuUoHHbIl bII0K, KOTOPbINA BKINOYa-
eT B cebs1 JOCTYNHOCTb BO3QYLLUHOMO cyaHa, opuragpl,
NponnbHOro cneynanucTa, NpUHUMAatOLEro cTauu-
OHapa ¥ ansTepHaTUBHOIO MapLupyTa.

BbiBOAbI

1. TpoBeaeHHbIN 0630p NoKasbiBaeT, YTO Me-
OVUMHCKaa aBMauusl B CUCTEME IKCTPEHHOM Meau-
LIMHCKOW MOMOLLM AOMMKHA paccMaTtpuBaTbCsa He Kak
N30MNMpPOBaHHbIN TPaHCMOPTHBIN pPecypc, a Kak yrnpas-
ngeMbl KINTMHUKO-TTOrMCTUYeCKnin Maccus. Ee pesynb-
TaTMBHOCTb 3aBUCUT OT COrMacoBaHHOCTU aUCneTYe-
pusaummn, KIMHUYECKOro Tpuaka, MapLupyTusaumnm
nauMeHToB, rOTOBHOCTU CTauMOHapOB-peLUnUeHToB,
coCTaBa aBMaLMOHHON MeanUMHCKon Bpuragpl, umd-
poBOro obmeHa [OaHHbIMU U MEXBELOMCTBEHHOrO
B3anmogencTanda. MexxgyHapogHble faHHble He nog-
TBEPXOalT CyLLIeCTBOBaHME OAHOW YHUBEpPCarbHON
Modenu, NpUMeHMMon Ans Bcex cTpaH. Hanbonee
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0060CHOBaHHLIM SBMSIETCA adanTMBHbBIA nogxon, npu
KOTOPOM CTpaHa 3aMMCTBYET He TOTOBYK OpraHu-
3aLMOHHYI0 CXEeMY, a OTAEeNbHble YyMnpaBleH4Yeckme
NPUHLMMbI, COOTBETCTBYIOLME ee reorpacmm, 6orb-
HUYHOW CETU, KAOpPOBbLIM PECYpPCaM U CTPYKTYpe 3KC-
TPEHHOWN MEeULIMHCKON NOMOLLN.

2. Hanuune B Pecnybnuke KasaxctaH Hauu-
OHaIbHOro KOOPAWHALMOHHOIO LieHTpa 3KCTPEHHOWN
MeOMWLMHbI CO30aeT OpraHM3alUMOHHYK0 OCHOBY Ans
LeHTpann3oBaHHOW MOAENV yrnpaBleHus, a pas3Bu-
TME OUCTAHLUMOHHBIX MEAULMHCKUX YCIYr U Kpyrno-
CYTOYHbIX AMCMETYEPCKMX MNPOLECCOB MO3BOMSIET
nepenTn Kk bonee cBA3aHHOMY LIMEPOBOMY KOHTYpPY
NPUHATUA pelueHnin. Mpyn 3ToM ganbHenwee passu-
THEe cucTeMbl TpebyeT nepexoda OT yyeTa vncna Bbl-
NETOB K OLEHKE KayeCcTBa KaXaoro ynpaBrieH4YeCcKoro
peLLeHuns: OT MNOCTYNNEHNs 3asiBKM OO nepepaydn na-
LMeHTa B CTaLMOHap-peLUnmeEHT.

3. OntMmanbHbIM pelleHveM ans Kasaxcra-
Ha ABMNSIeTCA TPexypoBHeBasi MoAernb LieHTpanm3o-
BaHHOW LMGPOBOM AUcneTyepmusaunum MeguLmMHCKOn
aBnaumn. B aTton mopenu HauuoHamnbHbIN YPOBEHb
OTBEYaET 3a efuHble MpaBuna, MeXpernoHanbHoe
cornacoBaHue, aHanuTUKy U MOHUTOPWUHT PECYpPCOB,
pernoHanbHbI YPOBEHb OOecnevMBaeT onepaTus-
HYH0 KOOPAMHALMIO C MEAULIMHCKMMUW OpraHn3aumsiMu,
aBMaLMOHHLIMK onepaTopaMun U cTauuMoHapaMmun-pe-
LUNUEHTaMn, MEANLMHCKNE OpraHn3aummn-UCcTOYHUKN
3a8BOK MNepefarT CTaHAAPTU3UPOBAHHbIE KITMHUYE-
CKMEe OaHHble U MHULMMPYIOT 3anpoc Ha 3BaKyauuio.
Takas apxuUTeKTypa COXpaHseT eauHoe ynpaBrieHune,
HO MO3BOSISAET YUYNTbIBATbL PErMOHArbHbIE Pasnuuns.
CoBepLUEHCTBOBAHME Xe MexaHu3Ma KoopauHaumm
MEAMLMHCKOW aBuaLMM [OOMKHO BKMYaTb CTaH-
[apTU3MPOBaHHbIE KPUTEPUM aKTMBALMN aBUALNOH-
How Gpuragbl, eanHbi LMdPOBO MapLIpyT 3asiBKU,
WHTErpauuio TeneMeguumHbl B MPOLECC MPUHATUSA
pelueHusi, BkMoYeHne B paboty WW-cuctem, ydet
cTtaTyca aBMAUMOHHBLIX U MEOULMHCKUX PEeCypCcoB,
NoATBEpPXXAEeHNE rOTOBHOCTU CTalMOHapa-peLmnueH-
Ta OO Havana TpPaHCMOpPTUPOBKU, MEXPErnoHansHoe
cornacoBaHue npu gedvumMte pecypcoB 1 perynsip-
HbI ayauT BbINOMHEHHbIX, OTMEHEHHbIX Y OTKITOHEH-
HbIX BbINETOB. OTU 3MEMEHTbI MO3BOMSAKT CBA3aTb
MeOMLMHCKYH0 aBMaLmio C OBOLLIEN CUCTEMOW 3KCTPEH-
HOW MeOULMHCKON NOMOLLK, a He paccmaTpuBaTth ee
Kak OTAENbHYH CryxO0y.

4. [anbHenwmne nccnegoBanus B KazaxctaHe
OOIMKHBbI OMUPAaTbCA Ha HauMoHarnbHble OpraHu3a-
LMOHHbIE N KNUHWYECKNe OonbluMe OaHHble, HaKo-
NfeHHblIe B 3TON KOHKpeTHOW cdpep. MprnoputeTHbI-
MU SBMAIOTCA aHanu3 AOUCMNETYEPCKUX XKypHaroB,
CTPYKTYpPbl 3a8BOK, BPEMEHHbIX UHTEPBAIIOB, MPUYNH
OTKa30B N OTMEH, KITMHUYECKMX MOoKa3aHui, MapLupy-
TOB TPaHCMOPTUPOBKK, cocTaBa bpurag, Tenemeau-
LIMHCKUX KOHCYNbTaLUM U UCXOAOB NMaLUeHTOB nocre
nepedadn B MNPUHMMAIOLLYIO OpraHu3auuto. Takas
KOMMIEKCHas1 OLIeHKa MO3BONUT MOHATb, Kakne Ko-
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OpOMHALMOHHbIE peLUeHUs OEeWCTBUTENbHO MOryT
paboTaTb M [alT HaMbOMbLLUYH MPaKTUYECKYO LiEH-
HOCTb [AJ1s1 Ka3aXxCTAHCKON CUCTEMbI 9KCTPEHHOW Me-
OVLMHCKOM MOMOLLMU.
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Medical air services constitute one of the key components of emergency medical care, enabling the
transport of patients, medical teams, specialist physicians, donor organs, medical equipment, and biological
materials in situations where ground transportation cannot provide timely access to specialized care. This topic
is of particular importance for the Republic of Kazakhstan due to the country’s vast territory, the remoteness
of many settlements from multidisciplinary and highly specialized medical centers, regional disparities in
transport infrastructure, and the need for interhospital transfer of patients with critical conditions.

The aim of this review is to synthesize evidence from the scientific literature and official sources on
coordination mechanisms for medical air services within emergency medical care systems and to identify
opportunities for their improvement in the context of the Republic of Kazakhstan. The review includes
publications addressing medical air services, helicopter emergency medical services (HEMS), fixed-wing
aeromedical evacuation, interhospital transport, clinical prioritization, dispatch systems, telemedicine, digital
clinical decision-support tools, training of aeromedical teams, quality assessment, mission cancellations,
overutilization of air transport, and emergency and disaster management.

The current literature demonstrates that the effectiveness of medical air services depends not
only on the availability of aircraft but also on the quality of coordination among healthcare organizations,
regional coordination centers, aviation operators, receiving hospitals, and the national coordination authority.
International evidence indicates that, in the absence of standardized activation criteria, digital resource
management, and systematic auditing of dispatch decisions, medical air services may be either overutilized
or activated too late for patients who genuinely require urgent specialized care.

For Kazakhstan, the most appropriate approach is a three-tier centralized digital dispatch model, in which
the National Coordination Center for Emergency Medicine serves as the national coordination hub, regional
coordination centers ensure the operational coordination of requests and available resources, and healthcare
organizations submit standardized clinical information. Further development of the system should include
standardized activation criteria for medical air services, a digital referral and dispatch pathway, telemedicine-
based assessment of indications, real-time monitoring of aircraft and crew availability, confirmation of receiving
hospital readiness, interregional coordination when local resources are insufficient, and routine auditing of
completed, cancelled, and declined missions.

Key words: medical air services; emergency medical care; helicopter emergency medical services;
dispatch; coordination; telemedicine; Kazakhstan
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MeguumnHanblk aBMaLms LWYFbIT MeauuUHanblk KEMEKTIH MaHbl3abl baFbiTTapbiHbIH Oipi 60mbIn Tadbina-
abl. On xepycTi keniri MaMaHaaHAbIpbINFaH MeauuMHarnblk KOMEKKe YakTbinbl KO XeTKi3yai kKaMTaMachi3 eTe
anManTbIH Xafgannapga nauueHTTi, MeguumHanbik 6puragadbl, 6eniHai MamaHabl, AOHOPIbIK aF3anapabl,
MeauumMHanbIK XabablkTapabl XXKoHe Guonorusanbik Matepuangapabl XeTkisyre MyMkiHAik Oepegni. KasakcTtaH
Pecnybnukacbl ywiH 6yn Mmacene en aymarbiHbIH KEHAIriHe, engi MekeHaepaiH 6ip GeniriHiH kenbeniHAai »xaHe
KOFapbl MaMaHAaHAbIpbINFaH MeauuMHanblk opTanbiKTapaaH LWarnfFan opHanacyblHa, eHipriep apacbiHAarbl
Kenik MHpaKypbIbIMbIHbIH, arblpMallbITbIKTapbliHA XOHE ayblp Xafdangarbl NauneHTTepai aypyxaHanap
apacblHaa TacbiMangay KaeTTiniriHe 6annaHbICTbl epekLle 63eKTiNikke ne.

WonyablH MakcaTbl — LUYFbIN MeguUMHanbIK KeMeK XXynecingeri MmeguumHanblk aBuaumsHbl YUnecTipy
TETIKTEpi Typarbl FbINbIMU XapusnaHbiMaap MeH pecMun aepekkesaepai xuHakran, KasakctaH Pecnybnuka-
CbIHbIH XaFaanblH eckepe OTbIpbIM, onapabl XKeTiNAipyaiH Herisri 6arbITTapbiH aikbiHAay.

LWonyra MeguumHanblk aBnaumsFa, TiKyLakneH KepCeTINEeTiH LWyFblT MeaULMHanbIK KeMeKKe, yLaKneH
MeguuMHanbIk 3BaKyauusanayfra, aypyxaHaaparnblk TacbiMangayFa, KnMHUKanblk 6acbiMablKTapabl aikblHAayFa,
aucnetyepreyre, TerneMeauumHara, WeLliM kabbingayabl KonganTbiH UMAPnbIK KypanaapFa, aBuaumsinbIk me-
anumHanbik 6prraganapnpbl gasipriayfra, canaHbl baranayra, yLlynapablH KyLUiH X0 XaFgannapbiHa, aye KeniriH
Heri3ci3 nanganaHyra XxeHe TeTEHLLE XaFaannap KesiHaeri 6ackapyra apHarfaH XapusinaHbiMaap eHrisingi.

Kasipri fbinbiMu agebuettep MeanumHanblk aBnaumsiHbiH, TUIMAINIT TEK aye KeMenepiHiH caHblHa FaHa
€MecC, COHbIMEH KaTap MeguumMHanbIkK yibiMaap, eHipnik opTanbikTap, aBMaLusanbik onepaTtopnap, kadbinga-
YWl CTalMoHapnap »aHe YNTTbIK YIUNEeCTipy OeHreli apacbiHaarbl e3apa ic-KMMbIAbIH canacbiHa Toyenai
€KeHiH kepceTeai. Xanblkaparnblk Taxipnbde MeguumHanbIK aBuaLusHbl icke KocyablH GipbiHFan KpuTepuinepi,
pecypctapabl LMGpnblK ecenke any Xymneci xxaHe KabbingaHfaH Lelimaepre TypakTbl ayauT XKyprisinMmereH
Xarganga, aye keniriHiH keln0ip Xaraannapaa wamanaH Thic nanganaHbiybl HeMece, KepiciHie, LWyFbi Ma-
MaHOaHObIPbITFaH KOMEKKE LbIH MOHIHAE MYKTaX NauueHTTep YLiH KeLWiKTipinin KongaHblnybl MyMKiH €KeHiH
Janengenai.

KasakcTaH yLiH eH Konawnnbl Mogenb peTiHae opTanbiKTaHabIpbifiFaH uudprblk AUcneTyepneyaiy, yL
OeHrenni xxymneci kapacTtbipbinagbl. byn mogenbae ¥NTTblK LWYFbIN MeauumMHa YUNecCTipy opTasnbifbl YATTbIK
ynnecTipy TopabbiHbIH KbI3BMETIH aTkapanbl, OHiprlik opTanbiKTap eTiHIMAEpP MEH pecypcTapabl xkegen Kenicyai
KamTamacbI3 eTefi, an MeauuMHanblk ymbiMaap KnvHuKanblk gepektepai OipblHFan cTaHgaptTanfaH dop-
MaTTa ycbiHagbl. XKylieHi XeTingipy MeguumHanbik aBuaumsiHbl TapTyablH GipblHFal KpUTEPUANEPIH eHrisyai,
eTiHimaepaiH udpnblk MapLpyTbiH KanbINTacTbipyabl, KOPCETiNiMAepai TeneMeguumHansik 6aranaygbl, aye
Kemenepi MeH MeauuMHanblk OpuraganapablH MopTebeciH HaKTbl YakbIT peXXnmiHae ecenke anyabl, Kabbi-
Jaylbl CTauMoHapablH AabiHObIFBIH MIHOETTI TYpAE pacTaydbl, pecypcrap Tanlbibifbl XXafgarbliHOa eHipa-
panblk YANecTipyai kKamTamacbI3 eTyfi >xoHe OpblHAAIFaH, KyLUi >XOMbINFaH xxaHe KabblngaHbaraH eTiHimaepre
TYpakTbl ayauT XYpridyai KamTybl THIC.

Kinm ce3dep: meanumnHanblk aBuaLms; LWYFbIN MeanUMHanblk KOMeK; TiKyLLIaKneH KepCeTineTiH Meguum-
HanblK KeMeK; ANUCneTyepney; ynnecTipy; TenemeguumnHa; KasakcraH
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Kasipri yakbITTa apTepuysarbIK rMnepTeH3ns AeHcayrnblk cakTayablH MaHbI3abl MacenenepiHiH 6ipi peTiH-
e KapacTblpblnagbl, 8UTKEHI XbIN canbliH O6yn aypy eHOekke KabineTTi )acTarbl agamaap apacbiHAa Xui Kes-
Jecefi XeHe MeauUMHanblk-3KOHOMUKanbIK LWbIFbIHAAPAbIH apTybliHa aKkenegi.

3eptTey bapbicbiHga aBTopnap Kaparangbl xeHe ¥nbiTay o6nbicTapbiHAa apTepusinbIK rmnepTeH3ns-
HblH Tapanybl ypbaHusaumsa AeHreniHe xaHe eHipnik epeklleniktepre Tikenewn 6annaHbIiCTbl AEreH KOpbITbIH-
Oblfa Kkenepgi: kananblK, acipece eHepKacCinTik anMakTapga apTepusinblK MMNepTEH3USHbIH, XKOFapbl XuUifiriMeH
aybINablk aygaHgap apacbiHaa kepceTkilTepain, Eneyni aybiTkynapbl Tipkeneai (Abawv aygaHblHAAFbI €H XKOFa-
pbl kepceTkiw — 204, eH TeMeH KepceTkiw). Kapkapanbl ayaaHbl — 41). 6yn arbipmMalubinbikTap, 0ip XafbiHaH,
OHAIPICTiK-3KONOTNANbIK XXYKTEMEHIH (KeMmip eHAipy, aTMocdeparbik ayaHblH nacTaHybl) TaMbIp XXYAECIHe Tepic
acepiHe, eKiHLLi XafblHaH, ypbaHn3aLusFa xxakblH eMip canTblHbIH TapanybiHa (rMnognHamus, NCMxo3MOoLMo-
Hangbl CTpecc, TMIMCIi3 TamakTaHy), COHOAaN-aK XanbIKTbIH, >Kac KypblfbIMbIHbIH €peKLLEeniKTepiHe (opTa XaHe
erge kacTarbl XanblKTbIH >XOFapbl yNeci)0annaHbICTbl XXoHe MeAuUMHAaIbIK KOMEKTIH XXOFapbl KOIDKETIMAITIr
MEH CKPUHWHITIK aHbIKTay AeHrewi, Oyn e3 keseriHae TipKenreH nauneHTTep CaHbliHbIH apTyblHa biKNan eTegi.

KinT cesmep: apTepuangblk rMnepTeHsusi; HayKac »Kacbl; MeKeH-Xallbl; JeHcayrblk; kana MeH aybif-
TypFbIHAAPbI; Tapany Xuiniri; Haykac; ep agamaap; evien agamaap

KIPICTE

ApTepuanblk rmnepTeH3ns — eH KeH TapanfaH
Xypek-kaHTambIp aypybl (KKA), oHbiMeH eHbekke ka-
OineTTi xxacTarbl 1 MunnMapaTaH actam agam 3apgan
Wwereni. Aptepuangblk rMnepTeH3nss MUOKaph WH-
hapKTICiHIH, MHCYNbLTTIH, co3blnMansl Gynpek aypybl-
HblH (CBA) xaHe ocbl aypynapaaH 6onartbiH eniMHiH
Herisri cebebi; coHbiMeH katap Al Xypek-KaHTaMbl-
prblk kayinTiH (PKKK) esreptineTiH chakTopbl 6onbin
Tabbinagb [1, 2].

Bakbinayra anbiHG6araH Al xwuiniriHe pecnoH-
OeHTTepaiH Ginim geHreni e acep eteqi: Tonblk eMec
opta 6inimi 6ap >xeHe ogaH TeMeH agamgap apacbliH-
na Al tapanybl 39,1% 6onca, xofapbl Oinimi 6ap
agampap apacbiHga — 19,3% (p=0,005). bakpinayra
anbiHbaraH apTepusAnbik rmnepTeH3nsHblH (Al) xuini-
FiH yNTThIK Kypamra 6arinaHbICTbl Tangay HOTUXECIH-
e Kasak ynTbl ekingepiHiH 19,8%-biHaa apTepusanbik
KkbicbiM 140/90 mMm CbiH. ©aF. >x@He ofaH >KoFapbl
€KeHi aHblKTanabl. An opbIC yNTbl aHe backa a3u-
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ANbIK YNT ekingepi apacbiHaa Oyn kepceTkiw antap-
nbiKTan )ofapbl 6ongbl — TuiciHwe 34% xaHe 37,5%
(p<0,001).Bakpinayra anbiHbaraH Al-HbIH Kacin
TypiMeH 6annaHbICbl XXac epekLueniriHe Tayenai, CoH-
OblKTaH 3erHeTkepnep apacbiHga Al >xwiniri 47,4%
kypaabl. Ocbinanwa, AT TapanybiHbIH Kacka, Kacin
TYpiHe, Ginim geHreniHe xaHe yNTTbIK Kypamra Toyern-
Oi ekeHi aHblkTanabl. An Gakbinayra anbiHOaraH Al
aTanfaH daktopnapgaH 6enek, XblHbICKa (epnepae
Xuipek Kesgecefi) xaHe TYPFbINbIKTbI xepre (aybin
TYpPFbIHAAPbI apacbiHAa Xuipek) 6annaHbICTbl eKeHi
bankangp! [3].

CoOHfbl OHXbINAbIKTApAa anemMAik AeHcaynblk
cakTay canacblHblH Xargaunbl eneyni esrepictepre
ylwibipagpl. Kasipri yakbITTa XyKnansl emec aypynap,
COHbIH iWiHAe XYpeK-KaHTamblp aypyrnapbl angbiHFbl
KaTtapfra LWbIKTbl, ©MTKEHI O8N OCbl aypynap anem
XankblHbIH ©Mip Cypy canacbiHblH anTapnbiKran
TeMeHAeyiHe XaHe Mep3iMiHeH BypbiH kanTbic 60-
nyblHa eH Ken biknan eteqi [4].
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Byn aypynapablH xanblk AeHcaynbiFbiHA KOca-
TbIH yneciH 6aranay makcatbiHga DALYs (Disability-
Adjusted Life Years — myrefekTikke GannaHbICTbl Ty-
3eTinreH emMip Xblngapbl) kepceTkiwi ecentengi. byn
KepceTkilw Mep3iMiHeH BypbIH eniM Hemece Myreaek-
TiK cangapblHaH XOofarnfaH eMmip XblrgapblHblH CaHbIH
caHablK TypFbldaH cunattangsl [5].

2022 xbInibl AMepuvKanblk Kapguosiortap Kor-
NepKiHiH XXypHanbiHAa XapusanaHfaH «Kypek-kaHTa-
MbIp aypyrnapbl MeH Kayin doakTtoprapblHbIH XahaH-
ObIK ayblpThanblfbl» 3epTTeYiHiH AepekTepiHe calkec,
apTepUsnbIK KbICbIMHBIH, XXOFapblriaybiMeH 6annaHbi-
cTbl DALY's kepceTkiwi 100 000 TypfbiHFa WakkaHaa
2770-Ti kypaabl (95% ceHimginik apanbifel: 2310 —
3160/100 000). Ocbinaviwa, apTepusanblk runepTeH-
31 cananbl eMip Cypy XblNgapblHbIH KbICKapyblHa
€H YIKeH ynec kocaTblH akTop 6onbin Tabbinagpl
(49,6%) [6].

ApTepuanblK MTMNePTEH3NsIHBI 3epTTey Tapuxbl
XIX racblpgblH opTackiHaH 6acTtay anagbl. Ockl yakbIT
apanbifblHOa aypyabl empeyre apHanfaH TuimMai
Oopinik npenapartTapAblH, COHbIH, iWiHAe GomkamMabl
XakcapTaTblH eMAey TacCinaepiHiH nanga 6onFaHbiHa
KapamacTaH, apTepusisblK TMNepTEH3NSAHbIH Tapanybl
TypakTbl Typae apTbin kenedi. YakpIT eTe kene 6yn
KyObinbIC xahaHOblK OeHcaynblK cakTay MaceneciHe
alHanbIn, aTanfaH npobrnemaHblH ©3eKTiniriH ogaH
api KYLUENTTi.

ApTepusanblk runepteHans (AlN) xypek-kaHTa-
MbIp aypynapblHblH MaHbI3abl Kayin dakTopnapbl-
HblH Oipi 6onbin Tabbinagbl. OHbIH Tapany AeHreni
ani e ecin kenegi, 6yn enemaik geHcaynblk caktay
YWiH Kypaeni mecene 6Gonbin caHanagbl. Cebebi
XKYPEK-KaHTaMbIp aypyrapbl KeNTereH OHXbInabikTap
Ooibl anemMaeri eniM-xiTiM KypbifibIMbIHAA YKETEKLLI
OpbIH anbin Kkenegi.

2023 bInablH COHbIHA AEWiH KOIMKEeTIiMAi Heri3ri
ANMAEMMONOrMANbIK 3epTTeynepaiH, HaTwkenepi Pe-
cenfe xoHe anemae apTepusinblk rMNepPTEH3NsSIHbIH
apTYpNi KepceTKilTepiH Tangayra MyMKiHAIK 6epai.
Byn 3epTtTeynepge apTepusinbiK MMNEPTEH3USIHBIH
TapanyblHOafFbl YaKbITTbIK YpAIiCTEP KapacTbipbinbirn,
OHbIH Herisri kayin dakrtopnapbl MeH >XbIHbICTbIK
epekweniktepi Garanangbl. Pecenpe aptepusinbik
rMNepTeH3nsiHbIH, epriep apacblHOa awvengepre Ka-
pafaHga xuipek kesgeceTiHi 6enrini. CoHbIMeH KaTap
emMre Geninginik, eMHiH, TMiMAINiri xeHe apTepusnbIk
KbiCbIMAbl Bakbinay geHreni CUsKTbl kepceTkiluTepre
epekLle Hasap aygapbingpl.

ApTepusanbik rmnepTeH3nsHbiH (AlN) 6onybl ep-
nepge Oe, anengepae e Xypek-kaHTamblp aypyna-
pblHaH aMaH Kany KepceTkKiliH ToMeHAeTeTiHi benrini
[7]. CoHbiMeH kaTap, kenbip Aepektep OoMbIHLIA,
eHbekke KabineTTi xacTafbl epnepaiH kaHanHanbiMm
Xyveci aypynapbliHaH ©onaTtbiH eniM-XiTiMi anen-
OepMeH canbICTblpFfaHga anTaprblkTan Xofapbl. bip
KbI3bIfbl, 48N OCbl eHOekke KabineTTi ac ke3eHiHae
apTepusnbIK TMNEPTEH3NsIHBIH, Tapanybl a eprnep
apacblHaa b6acbiv Garikanaabi [8].
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2023 xbinbl 112 KOropTThIK 3epTTeyaiH Aepek-
TepiH KamTblFaH ipi Tangay xyprisingi (34 en, 8 re-
orpadousanblk anmak, xannel cadbl 1 518 028 katbl-
cywbl). 3epTTeyde Xypek-kaHTamblp aypyrapbiHaH
oonaTblH eniM-xiTimre acep eTeTiH Gec e3repTyre
BonatbIH Kayin akTopbIHbIH yrieci baranaHapbl: AeHe
canmarbiHbiH, MHAaekci (OCW), cuctonanblk aptepu-
AanblK KbicbiM (CAK), XOofapbl TbIfbI3ObIKTafbl JIMMAO-
npoTevHaepre XaTnanTblH XONECTepUH AeHreni, Te-
MEKi LUery XaHe KaHT guaberTi.

3epTTey HaTWXKenepi OombiHWA, NoNynAuUs-
darbl 10 XbINObIK XYpeK-kaHTamblp aypynapbiHbIH
namy kayniHiH CAK-neH 6GarinaHbICTbl yreci anen-
nep apacbiHaa 29,3%-abl (95% ceHiMainik apanbifbi:
25,4 — 33,2), an epnep apacbiHga 21,6%-abl (95%
ceHimainik apanbifbl: 18,7 — 24,5) kypaabl. bapnbik
KapacTbIpblfiFaH kayin dpakTopnapblHbIH, ilWiHAE 48N
)KOFapblnaFraH cucTonanblk apTepusinblK KbiCbiM 6ap-
NbIK enaepae XXypek-KaHTaMblp aypynapbl xarfganna-
PbIHbIH, €H YIIKEH yrieciHe ceben 6ornFaH [9].

ApTepusnbiK MTMNEPTEH3NST MEH XXYpPeK-KaHTa-
MbIp aypynapbl apacbiHOaFbl GannaHbIC >KYPEeKTiH
nwemuanslk aypybl (KWA) MbicanbiHga OTaHObIK
3epTTeynepain OipiHae ae kepcetinreH. byn 3eptTey
2006 — 2011 xbingapbl xypridinreH «CTpecc, kap-
Talo xoaHe Peceligeri aeHcaynblk» (Stress, Aging and
Health in Russia— SAHR) aTTbl NpOCNEKTUBTI 3epTTEeY
asicbiHAa opblHAanfaH. 3epTTey HaTwXenepi OoNbIH-
wa, XXWA xok agamgap apacbiH4a apTepusnbiK Kbl-
CbIMHbIH, ofapbinaybl (2140/90 mm cbiH. 6aF.) 48,0%
Xarganpga Tipkence, )KMA Gap agamgap apacbiHaa
Byn kepceTkiw 60,6%-Fa xeTkeH [10].

XKannbl Al 3eptTeyaiH 6actaybl XIX Facbipgblh
opTacbiHaH 6acTanbin ocbl yakbIT AE€NiH CO3bINbIN Xa-
Thip. OCbl Ke3eH aparnbifblH4a KenTereH xaHa 3ama-
Hayn emaik Oapi-O0opMeKkTepain nanga 6onfaHbIMeH,
KaH KbICbIMbl >KOfapbiniayFa OannaHbICTbl CbipKaT-
ThINbIKTBIH, @N1EM FanbiMAapbiHbIH 6omkambl 60MbIH-
Wwa, ecyi, Tapanybl XblNl canblH yAarbl ecin kenegi,
yakpIT eTe Oyn Macene AyHUEXy3inik geHcaynbik
cakTay KofamblIHbIH XahaHablK e3ekTi npobnemachbi-
HblH GipiHe anHanaTbIHbl ce3ci3 bonbin Typ. byn peT-
Te, Kenbip gepektep GombiHWA, eHbekke Xapamabl
XacTafbl afjamaapAblH apacbiHAa ep agamgap apa-
CblHOA KaH awHanbIMbl XYWeCi aypynapblHbIH car-
JapblHaH eniM-XiTiMi anengepMeH canbICTbipFaHaa
efayip >ofapbl XXeHe eHOeKKe xapamabl XacTarbl ep
agampaap apacbiHga All Tapanysbl, evien agamaapmeH
canbiCcTbipFaHga b6acbiv ekeHi 6arikanabl [11].

Onemperi epecek agjamgap apacbiHOa €H
KeH TapanfaH CbIpkaTTbINbIKTbIH bipi, acipece ako-
HOMMKacbl [aMy caTbiCblHAafbl engep apacbiHaa
XWi KesgeceTiH gepT Oyn apvHe apTepusanbik runep-
TeH3usa Gonbin Tabbinagel. KentereH 3epTtreynepain
ManimMeTiHe cyMeHcek, OyriHri Tanga Oyn geprtke
WwanablkkaHaapablH CaHbl lWamMmamMeH OyHWe Xy3iHae
30-79 xac apanbifbliHgarbl 1,28 munnuapg epecek
agamabl KaMTuAabl, onapablH Kenwiniri (YWTeH ekici)
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TabbIiCbl TOMEH Hemece opTalla engepae Typagbl.
MnepToHUsAMEH ayblpaTbiH epecekTepaiH LaMmaMeH
46% Oyn aypyMeH Ken xafaaviga ayblpaTbiHbl Typarbl
6inmeniai. Ocbl aTanfFaH CbIpKaTTbIMbIKKA LWanAbIKKaH
agamaapabiH 580 munnuoHbl (onapabiH 41% anen
agam xaHe 59% ep agam) emipiHge 6yn cayan 6on-
bIHLIA OuarHo3 KovblIMaraHAbIKTaH, 63 aypybl Typa-
nbl elwkaHgan manimet 6invengi. Ocbl 3epTTeynepae
atanfaHgan runepToHMsIMEH ayblpaTbiH agamaap-
OblH XapTbicbiHaH kebi (53% anen agam >xaHe 62%
ep afjam) Hemece xarnnbl CaHMEH anfaHga wamameH
apTepusanbiK rmnepTteHsnsa TipkenreH 720 MUANWOH
ajaM KaXKeTTi eMai anManTbiHbl aHbIKTanabl.

Ocbl peTTe, atan keTeTiH Bip anT, aptepu-
ANbIK TMNEPTOHUAMEH KypecyadiH «Xarnblk» cTpaTte-
TMSCbIHBIH, KOHTEKCTIHAE TMNEPTOHMAMEH ayblpaTbiH
HaykacTapfra MmeguumHanblk KeMekTiH 6bapabap cana-
CblH Gakblnay mMaceneci e3ekTi bona Tycyae. [eren-
MEH, Kasipri yakbITTa TMNepTOHUANbIK HaykacTapfa
MeauuMHanblK KOMEK KepCceTy canacblHblH, MHAMKA-
TopnapbIHbIH, GipbiHFaN Xyreci pecnybnvkanbik AeH-
revige ani eHrisinmereH. M'nepToHusIMeH Kypecy 6oin-
blHLWIA MeMIekeTTik 6argapnamManapgblH, TUIMAINIriH
Oaranay YLiH Heri3iHeH KaH aliHarnbIMbl XXYWeCi aypy-
napbiHaH ©onaTblH eniM-XiTiM KepceTKilUTepiH Kon-
baHbinagbl [12].

Kasipri Tanga gyHUeXysinik geHcayrnblk cakray
yibiMbl ([¥) runepToOHUSHbI AeHCaynblK CakTayablH
»ahaHaplk npobrnemackl katapbiHa aTkbidagbl. O¥
aypyoblH 6acTankbl KeseHoepiHAe CMMNTOMAAPAbIH
Gonmaybl, coHpav-aK aypydbl agekBaTTbl emaeyaiH
BGonmaybl,keneLekTe ocbl aypygaH 6onFaH ackbiHygpl
eMaeyaiH KbimbaTka TYCETiHIH TyblHOaybIMeH Garina-
HbICTbI EKEHIH, MyreeKTikke HemMece Me3rinci3 enimre
aKenin cofaTblHbIH, eneyni aneymeTTiK 3apganTtapgbl
TygblpaTtbiHbIH atan kepcetedi. Ockbl atanfaH akTop-
nap MeMmInekeTTiK AeHrenae ce3ci3 opacaH 30p 3KOHO-
MUKanblK 3UsiH akeneTiHi 6enrini [13].

3epTTeyain makcatbl — KapafaHabl >keHe
¥nbiTay obnbiCTapbliHA4afbl apTepuangblk runepTan-
Acbl bap eHbekke >xapamibl XacTafbl agamaapabli
apacbiHOa MEKEH albl MEH XbIHbICbl BOMbIHLLA Ta-
pany Xuiniri MEH ofaH acep eTKeH hakToprapabl Cu-
natray.

MATEPUANDOAP )XOHE 9ICTEP

KeweHpai MeauLUMHarbIK-arieyMeTTaHyrbIK
3eptTey 2025 xbinbl KaparaHobl MeH ¥nbiTay 00-
NbICblIHAAFLI apTepuanablk rMnepTeH3ns OOoMbIHLLA
TipkenreH eHOeKKe >xapaMabl acTafbl agaMaapabliH
cTatucTukanblk ManimeTi KaparaHabl xaHe Ynbitay
obnbicTapbiHbIH, Pecnybnukanblk 3nekTpoHObl Op-
TanfbiHbIH bunnangapbiHbiH, 0a3acbiHaH — anblHFaH
MaTepuangap CTaTUCTUKanblK ©HOeYOeH ©TKEH.
CoHbIMEH kaTap ocbl aTanfaH obnbiCTapAblH, emxa-
Hanblk-ambynaTopuanblK  KyWeciHiH 06asanapbiHaa
TipkenreH HaykacTapablH ManiMeTTepige craTtucTu-
Kanblk engeyaeH eTkisingi. 3eptrey Garmapnamacsl
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OOKTOPIbIK XXYMbICTbIH, MakcaTTapbl MEH MiHOETTEpI-
He ColiKec >Xy3ere acbipblnagbl, an 3epTTey Taxipu-
Oeci HakTbl KpuTepwuinepre HerisgenreH. 3epTrey
GapbICbiHAa anbiHFaH AepekTepai Tangay yLwiH 3ama-
Hayu CTaTUCTUKanbIK 84icTep KelleHi KongaHbingpl.
ATan anTKaHOa, apTepusifblK MMNepTeH3nsHbIH, Ta-
panyblH bafanay MakcaTbliHAa CTaHZapTTanfaH Kep-
ceTKilwTep ecentengi. 3epTTeneTiH anHbIManbinap
apacbliHOafbl e3apa GavinaHbicTapgbl (>kac, XbIHbIC
)KOHEe TYPFbIMbIKTbI Xepi) aHblKTay YLUiH Koppensaum-
AnblK Tangay kyprisingi. CoHbIMeH KaTap, XbIHbIC
XKOHE Xac epeKLenikTepiH eckepe OTbIpbIN Ty3€eTifn-
reH GipdakToprbl Mogenbaep KypacTbipbifbin, HOTU-
XernepaiH canbiCTelpmMansl Tangaybl OpbliHAANAbl;
oCbl peTTe Tipi Kany KUcbIFbIH (survival curve) kypy
ywin Kannan—Mewnep agici kongaHbingbl. KaparaHabl
0obnbicbl BoMbIHLWA OEepeKTep XeKe KapacTbipbifbim,
Oenek cunaTTamanblk Tangay Xxyprisingi. [depek-
TepaiH Tapany epekweniktepiH KocbiMwa OGaranay
YWiH [MMPCOHHLIH, NapameTpnik emec acuMMeTpus
KoadbdmUMeHTI ecenTenai, on opTawa MaH MeH Me-
OvaHa arblpMacbliHblH CTaHOApPTThl aybITKyFa HOp-
ManaHfFaH KaTblHacbl peTiHOe aHblkTangbl. CaHablK
KepCeTKILUTEp opTalla MaH X8He CTaHOapTTbl aybITKy
TypiHae (M#d) ycbiHbiNgbl.TonTap apacbiHAarbl au-
bipMaLLbINbIKTapabl 6aranay yLwiH Tayencia Tangama
pEeTiHAE ac TonTapbl MEH >XbIHbIC OoVbIHLLIA MaHH —
YUTHW KpUTEpUii KonaaHbInabl.

HOTUXXENEP XX©HE TAIIKbIITAY

KaparaHgbl >xaHe ¥nbiTay obnbictapbl Ka-
3aKCTaHHbIH, opTanblK aviMafbiHAa OpHanackaH, KO-
HOMUKarbIK TYPFblAaH MaHbI3Abl MHOYCTPUSTIbIK-Me-
TannyprusinbIK eHipnep katapbiHa aTtagbl. AtanfaH
€Ki 00nbIC Tapuxu TypFblaaH y3ak yakbIT Oorbl (La-
MaMeH 25 xbin) Gip akiMLLinik-aymakTbIk Gipnik Kypa-
MbiHOa 6onFaH. Ocbl opTak Tapuxu Heri3 onapgbiH
TYPFbIHAAPbIHBIH AEHCaYIbIK KOPCETKILLTEPIH KELUEeH-
ai Typoe 3epTTeyre MymkiHAik 6epai. CoHFbl 14 Xbin
ilWiHae XKYprisinreH fbiNbIMU 3epTTeynep HaTuxenepi
OipHelle XapusnaHbiMaap4a KepiHic TankaH.

¥nbiTay o06nbickl  KapafaHabl  06MnbIChbIHbIH
KypaMblHaH OeniHin LWbIKkaHbIHa KapamacTaH, 3epT-
Tey cabaKTacTbIfblH CaKTay MakcaTblHAa aTanfaH eKi
eHipae 06ipi3ai FbiNbIMU XKYMbICTapAbl KarnfFacTbipy
opblHAbI Aen TaHbinabl. Ocbl Makanaga KaparaHgbl
XoHe ¥nbiTay obnbicTapbliHAarbl eHbekke xapamabl
acTafbl apTepusanblK rMNepTEH3NAMEH ayblpaTbiH
HayKacTapAblH XbIHbICTBIK, Xac epeKLUEniKTepi aHe
TYPFBINBIKTEI MEKEHXalbl OOWbIHLIA Tapany Xuini-
ri canbiCTbipManbl TypAae Tangadbin, onapablH, an-
MaKTbIK epeKLUernikTepi aHbIKTanabl.

2025 xbinFbl aepektep GonbiHWwa KaparaHgbl
XoHe ¥nbiTay obnbicTapblHAa €eHOekke >xapamgabl
XacTafFbl TypFblHOAP apacbiHOa apTepusarnbIK runep-
TEH3MSIHbIH, Tapany AeHrevi Xbin caviblH apThbin OTbl-
praHbl Oankanagbl. byn ypaic sptypni daktopnap-
OblH, 8cepiMeH TycCiHaipineai, onap wapTTbl Typae
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1 cypet — KaparaHabl MeH ¥nbiTay obnbicTapbiHOaFbl eHOEKKE xapamabl kacTafFbl agamaap apacbiHOarbl
KaH KbICbIMbIHbIH, X0Fapbiraybl 6ombiHWa 2025 xbingarsl Tapany xuiniri (1 000 agamra wakkaHga)

3HOO0reHAIK (iLKi) XkeHe 3K30reHaiK (CbIpTKbl) dakTop-
nap 6onbin xikTeneai.

¥cbiHbITFAH gnarpammaza Kaparangbl obnbi-
Cbl 8He ¥nbiTay 0bnbICbl aymMarblHAafFbl Kana »KaHe
ayblnl TypFblHAApPbl apacbiH4a apTepusanblk runep-
TeH3uaHblH 1000 agamra WwakkaHgarbl Tapany Xuiriri
KepceTinreH. YXannel aepektepai Tangay 6yn nato-
NOTUsIHbIH, OHIp iWiHAe anTapnbiKTak reTeporeHai
cunaTka Me eKeHiH >XaHe KepCeTKILITepaiH aKiMLUinik
aymakTap OoMbIHLIA easyip avbipMalublfibikTa bona-
ThIHbIH Janenaenai.

EH >xofapbl Tapany geHreni Aban aygaHbl ay-
MarbiHga TipkenreH (204%o). Byn kepceTkiw 3epTTen-
reH 6apnblk aiMakTap iWwiHAeri eH XoFapbl MaH 60rbIn
Tabbiagbl XoHe TUMNepTEH3UsHbIH, aybiNablK >XoHe
XapTblnan aybingblk anmakTapia Kofapbl geHrenge
TapanybiH kepceteni. MyHOan >xofapbl KepceTKilTep
AreyMeTTiK-3KOHOMMKarblK hakTopnapMeH, AeHcay-
NblK cakTay KbI3METTEpIiHiH, KOrmKeTiMAiniriMeH, COH-
[an-aK xanblKTblH 6Mip canTbl MeH npodunakTuka-
NblK TEKCEPYNEPAIH XeTKiniKkciairimeH TyciHaipineai.
YKoFapbl [eHrenni kepceTKiluTep KaTapblHa COH-
pavi-ak WaxtuHek (135%0), Temiptay (130%.), Oca-
kapoB ayaaHbl (130%o) >xeHe XKeskasraH (122%o) >xa-
Tagbl. byn kananapga eHepkacinTik dakTopnapabiH,
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(Tay-KeH, meTannyprus), 3KOMOrusinblK >XYKTEMEHIH
XOfapbl Gonybl XeHe TYpFbiHAAPAbIH CO3blMarnbl
CTpecc arganblHOa eMip Cypyi TMNEPTEH3UsIHbIH
TapanybiHa blKMan eTeTiH Herisri kayin dakTopnapbl
peTiHae kapacTbipbinagbl [14].

Optawa pgeHrenpgeri kepceTkiwTep bankaw
(104%0), Hypa aypaHbl (98%c), AkToFan aygaHbl
(95%o) xoHe CoTtnaes (84%.) aymakTapbiHaa Gavika-
nagpl. byn anmakrtapaa rmnepTeH3usiHblH Tapanybl
canbiCTbipManbl Typae TypakTbl GonFaHbIMeH, npo-
dunakTukanblK Lapanapabl KYLWEeNTy KaxKeTTifiriH
kepcetegi (1 cyper).

EH TemeH kepceTkiwTep Kapkapanbl ayaaHbi
(41%o0), Bykap xblpay aygaHbl (46%o), MNpunosepck
(63%0), coHpan-ak Kapafangbl kanacbiHga (76%o)
TipkenreH. byn kepceTkiwTepaiH, TemeH Gonybl Gip
XafblHaH XanblKTbIH >ac KypblbIMbIMEH, MeaNLMHa-
NbIK TEKCepYNepaiH Kyneni XyprisdinyiMmeH Hemece ay-
PYAbIH TOSMbIK aHbIKTanMaybIMeH GainaHbICTbl 6onybl
MYMKIiH.

KbIHBICTBIK KypbinbiM GoMbIHWA Gapnblk an-
MakTapaa owvengep apacbiHoa rMnepTeH3UsHbIH
Tapany LeHrevi epriepre kaparaHga >KoFapbl €KeHi
bankanagpl. byn arbipmalubinbik Guonornsaneik (rop-
MOHarnAblK e3repictep, acipece MeHonay3a Ke3eHi),
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2 cypeT — Kaparangpbl MeH Y¥nbiTay oO6nbiCTapbliHOaFbl €HOEKKe XapamMabl XXacTafbl ep agamaap apacblHAarbl
KaH KbICbIMbIHbIH, >XOFapblnaybl 6orbiHWa 2025 xbingarsl Tapany xuiniri (1 000 agamra wakkaHaa)

aemorpaduanslk (eviengepaid emip cypy y3akTbifbl-
HbIH, XKOFapbl 60Mybl) xaHe MeauumMHanbIK (aapirepre
Xuipek kapany) daktoprnapmeH TyciHgipineai [15].

>Kannbl anfaHga, anoiHFaH gepektep apTepu-
ANbIK MMNEPTEH3USIHbIH, Tapanybl eHip iWiHae anKbiH
KEHICTIKTIK alblpMalLbIfiblkka Me eKeHiH kepceTtefi.
EH >xoFapbl KepceTKiluTep ©HEepKaCinTiK XaHe ane-
YMETTIK XYKTeMeci Xofapbl aiMakTapga bavikanca,
TOMEH KepceTKilTep aybinablk XoHe Xankbl a3 Ko-
HbICTaHFaH aygaHpapfra ToH. byn xargan anmakTbIK
OeHcaynblk caktay ymeciHaoe npodunakTukanbik
Gargapnamanapabl KyLLenTy, epTe AuarHocTuka geH-
reriH apTTblpy XoHe kayin dakToprapbiH TeMeHae-
Tyre OafblTTanfaH LlWwapanapabl €Hridy KaKeTTiniriH
ankbiHOanabl. bepinreH 6apnblk anvakTap 6ombiHLLA
Xannbl Tapany KepceTKiTepiH ecenTereHge: ka-
na+aybin OipikTipinreH optawa maH: M=100—102%.
WHTepnpeTauns: opTala geHren wamameH ap 1000
apawvra 100 runepTeH3ns xarganbl 6yn — nonynsaum-
a[a aypydblH XoFapbl Tapany AeHreniH kepceteai.
ArHM Oyn KanbINTbl XXafga eMec eKeHiH XXaHe anu-
OEMUONOTUANbIK AeHrewi GolblHLA XOFapbl eKeHiH
Gavikayra bonagpl.

CTaHpapTTbIK aybITKy (LlaLlblpaHKbIbIK) »Kan-
nbl Aepek GowblHwa: 8~40—45%0 MarbiHacbkl: kep-
CeTKiTep eTe 9pKernki avmakrap apacbiHAa YIikeH
anbipmalbinblk 6ap. Monynaumst romoreHai emec.
LWbiHanbInbIKTbl 6i3 3 dakTop apkbinbl GaranaiMbI3:
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1) Aepek KypbInbIMbl TEK arperatranfaH MaHaep (ap
kana/aygaH Oip kepceTkill) xeke Mep3imi oK. CoH-
ObIKTaH: WhIHaNbINbIK LWeKTeyni (opTalua ceHiMAinik);
2) Wanmpo — Yurnk TecTi HoTWxKeCiHe CalKec Aepek-
Tep TOMbIK KanbINTbl TapanMangbl aybingblk Aepek-
Tepaoe acummeTpus 6ap KopbITbiHAbl: p<0.05 bIKTK-
mMan — Hopmangbinblk Oy3binFaH; 3) CTblogeHTTiH
t-kpuTepuni xxaHe p-value angbliHFbl ecen GoMbIHLLIA:
p=0.79 MyHbIH MafblHaCbl MafblHAChI: Kara MeH aybls
anbIpMaLlbInbIfbl CTaTUCTUKANbIK MOHAI eMeC XoHe
HaTWXeCi Ke3aencok aybITKy 6onybl MyMKiH [16]

2-Wwi cypeTTe Kepin OTbIpraHbIMbI3gan >an-
nel ep agamjap apacbiHOa 3epTTey HaTuxeciHe
CYMeHceK kana MeH aydaH apacblHAa YrKeH anbip-
MaLlbinbikTap Gankan oTblpFaHbIMbI3 XOK. Ananga
yCbIHbINFaH aepektep KaparaHapl xaHe Ynbitay 06-
nbiCTapblHAarbl ep agamgap nonynauusacbiHga ap-
TEPUANbIK TMNEePTEeH3UAHbIH, Tapany XuiniriH canbl-
cTbipmanel Typae b6aranayra mymkiHaik 6epegi. 2025
XbINFbl KepCeTKIiLLTepre Conkec, eki eHip apacbiHaa
aypyablH, Tapany AeHrerivge avikbiH aiblpMalublfibik
Garikanagpl, 6yn anmakTblK 9neyMeTTik-9KOHOMUKa-
NnblK, 3KOMOTMAMbIK XoHe MeauuMHanblk-AeMorpa-
duanblk  akTopnapabii  biKnanbIMeH TYCIHAIPInyi
MYMKiH. KapafaHabl 0bnbiCbiHAa apTepusnbIK runep-
TEeH3USAHbIH, Tapany Xwuiniri canbiCTelpMansl Typae
XOFapbl AeHrene cakranfaH. byn xxargan anmakTbiH,
ypbaHuzauns fOeHrewiHiv kofapbl G0nybIMeH, ©H-
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1 kecTe — CanbicTbipMarnbl Tangay (ep agamaap TYPFbiCbIHAH)

dakTop LaxTmHck KapafaHgbl
Kacibu opta AybIp eHepkacin OpTypni cananap
CTtpecc geHremi >Korapsbl OpTawa
3uanHabl ageTTep HKni OpTawa
MeauvumHanelk 6akpinay TemeH YKorapsl
Hatumxe YKorapsbl Al xuiniri TemeHOey TeHOEeHUUACHI

JipicTik dpakTtopnapablH, (ecipece Tay-KeH XoHe
MeTannyprusa cananapbl) acepiMeH, coHpaun-aK Xxa-
NbIKTBIH eMip canTbl epekweniktepimeH 6ainaHbi-
cTbl 6onybl bikTuman. CoHbIMEH KaTap, Xac Kypblisbl-
MblHOAFbl eHbekke KabineTTi ep agamaap YNeCiHiH
Xofapbl 6onybl Aa aypyablH Tipkeny >xuiniriHe acep
eTyi MyMKiH. ¥nblTay 0OnbiCbiHOA KepCeTKILTEPAH
Gipwama TemMeH geHrenge Gonybl Gankanagbl. byn,
Oip afblHaH, XanblK ThIFbI3ObIFbIHBIH, TOMEHAINIMEH
YKOHE IKOMOruArbIK XXYKTEMEHIH canblCTbipMarbl Typ-
e a3 bonybiMeH TyciHgipineai. Ananga, MeguumHa-
NbIK KEMEKKE KOIDKETIMAINIKTIH WwWekTeyni 6onybl xaHe
CKPUHWHITIK TeKcepynepaiH TonblK kamTblriMaybl ay-
pyAblH HaKTbl TapanybliH TOMEHAETIN KepceTyi MyMKIiH
JereH runotesa Aa KkapacTtbipbinagpl (2 cyper).

ApTepusanblk rmnepTeH3vs ep agamzap apa-
CblHOa avienepre kaparaHia epTe xacTta Xuipek kes-
OECETIH XYpeK-kaHTaMbIpIblK naTonorusnapably oipi
Bonbin Tabbinagbl. OHbIH JamMyblHa 3USHAOL!I 84eTTep
(Temeki Lwery, ankoronb TYTbIHY), OHAIPICTIK 3UsH-
ObINbIKTap, XXOfapbl MCUXO3MOLMOHAnNAbIK CTpecc
XoHe MeauuMHanblK KOMEKKe Kell XYriHY CUSKThbI
dakTopnap amTtapnblkta acep etefi. CoHAbIKTaH
anMakTblK  avblpMallbifbiKTapabl reHOepnik  KOH-
TeKCcTTe Tangay e3ekTi 6onbin Tabbinaasl. Kananap
OonbiHWa ep agamaap apacbiHgarbl AT Tapany epek-
LeniKTepiHiH 3epTTey HaTuxXenepi eHAIpICTIK XKyKTe-
MeCi XOfFapbl Kananapga apTepusinblk rMnepTeH3n-
SHbIH, Tapany OeHreni anTaprblKTank XOfapbl eKeHiH
kepceTTi. »Korapbl kepceTkiwTi kananap LUaxTnHck
(135 xargan/1 000 ep agam).

LWaxTnHCK KanacbliHOa keMmip eHfipy canacbl-
HblH, 6acbiM Gonybl ep agamaapablH ayblp dusmvka-
nblK eHbekneH arHanbicybiHa anbin kenegi. »Korapbl
LWaH-TO3aH, rasgblk KYKTEME aHe Kacibu cTpecc
dakTopnapbl rMNepToOHUSIHbIH epTe AaMyblHa biknan
eteni. Temiptay (130) meTannyprusnblk ©HOIPICTIH
LWOFbIpNaHybl, TYHF aybICbIMAAFbl XYMbIC XoHe
XOfFapbl ©HAIPICTIK cTpecc ep ajampap apacbiHAa
XKypeK-kaHTaMblp aypynapblHbIH XWiniriH apTTelpaabl.
XKeskasraH (122) Tay-keH eHAipici 6acbim arimakTa
BaxTasnblK XYMbIC PEXUMI MEH Typakcbi3 eHOeK ke-
CTEeCi KaH KblCbIMbIHbIH TYpaKCbI3blfbIHA SKenyi Mym-
KiH. CanbICTblpManbl Tangay HaTwxenepi eki eHip
apacblHOa CTaTUCTUKanbIK TypfbldaH MaHA awblp-
MaLUbINbIKTapablH 6ap-xofbiH 6aFanay yLiH KOCbIM-
Wa X2 TeCcT Hemece CTaHAapTTanfaH anbipMallbisibIK
KoadhpuLmMeHTTepPiH KonaaHyabl Tanan etedi. Erep
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anbipMalLbINbIKTap CTaTUCTUKanblK MaHAi Oonca,
Oyn anmakTblk npodmnakTukanblk bargapnamanap-
Obl capanan xocnapnay KaxeTTiriH kepceTtefi. eMeH
KepceTkiwTi kananap lNpuosepck (63) xanblK caHbI-
HblH a3ablfbl XKoHe eHAiPICTiK XXYKTeMeHIH TeMeH 6o-
nybl ep agampap apacbliHAarbl Kayin aktopnapbiH
asantagbl.KapafaHabl kanackel (76) epTypni cana-
napgplH (6inim, KbI3MET KepceTy, aKiMLUIMiK CekTop)
Jamybl HOTWXKeCIHOEe ep agjamaap apacbiHaa Kacioun
kayin daktoprapbl Oipkenki TapanfaH.CapaH (81)
opTalla geHrengeri eHaipicTik 6enceHainik canbicTbIp-
Marbl TYpAe TeMeH Kayin AeHreniH kanbintacTelpajpl.
AynaHpap GorblHWa ep agampap apacbiHgarbl Al
Tapany epekLleniktepiHe TOKTarcakKofapbl KepceT-
KiLTi aynaHaap mblHanap xatTel AGav aynaHsl (204).

OHepKacinTik arMakTapfa >KakblHObIFbl XaHe
WaxTanblk eHAIpiCTe XYMbIC iCTEWTIH ep agamaap
YNeciHiH >xofapbl 6onybl KaciOn rMnepToHus kayni
apTtTbipaabl. OcakapoBka aydaHbl (130)aybingblk an-
MakTa MiHe3-KyNnbIKTbIK Kayin daktopnapbl (TEMeki,
ankoronb) xofapbl AeHrevige bankanaabl.XKaHaapka
aynaHsl (117) apanac aKOHOMUKanbIK KypblnbiM ¢u-
3uKanbIK XeHe Ncuxo-aneymeTTiK cTpecc hakTopna-
PbIHbIH, KaTap acep eTyiHe akeneni. TemeH kepceT-
KiwTi aygangapra Kapkapanol aygaHbel (41) Taburm
opTa MeH ofapbl duaunkanblk 6enceHainik kaH Kbi-
CbIMbIHbIH TYPaKTbINbIfbiHa OH acep eTeni.bykap->Kbi-
pay ayaaHbl (46) aKonornanblK XaraanablH canbICTbl-
pmansl Typae Konawsbl 60nybl )XeHe emip canTbiHbIH
TYPaKTbINbIFbl TOMEH Kayin [AeHreniH kamTamachl3
eteni. ¥noltay aygadbl (78) gectypni aybin Liapy-
alwbInblK eMip canTbl ep agamaapabiH usmkanbk
BenceHainirin apTThipagbl. Ep agampap apackiHga
XKOFapbl KepceTkiwTepaiH, Herisri cebenTtepi 6onbl-
n:kaciou chakTopnap ayblp eHAIpicTiKk eHbek, waxTa
XOHe MeTannyprusi cananapbliHOarbl Xofapbl u-
3MKarnbIK XXaHe MCUX03MOoUMOHanabIK Xykreme. 3u-
SHObl 94eTTep TeMekKi Llery MeH ankororib TYTbIHY-
ObIH Kofapbl Tapanybl. MeanunHanbelk MiHE3-KyMbIK
Jopirepre cupek XyriHy >XaHe npodunakTukanbiyk
TekcepynepaiH KeTKinikci3airi.OneymeTTiKk  cTpecc
drakToprapbl 9KOHOMUKANbIK KbICbIM, KYMbICCbI3AbIK
XoHe eHOeK arganblHbIH ayblprbifbl 6OMbIN OTbIP.
TemeH kepceTkilTepaiH bikTuMman cebenTtepiHe ben-
ceHAi eMmip canTbl — aybinNablK XXepnepaeri TypakThbl
husmKanblk eHOEK. QKONOrUANbIK KONainbINblk — Ta3a
aya xaHe Tabufu opta.[Jemorpadumsnblk epekienik
— )XacTap YNneciHiH xorapbl 6onybl. [lnarHocTukanblk
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3 cypeT — Kaparanabl MeH ¥nbiTay oonbicTapbiHaarsl eHOEKKE xxapamabl >kacTarbl o/ien agamaap apacbiHaarbl
KaH KblCbIMbIHbIH >ofapbinaybl 6onbiHwa 2025 xbingarsl Tapany xuiniri (1 000 agamra wakkaHaa)

LeKTeynep — Ken xargannapna aypyablH XeTKinikcia
aHblkTanybl [17].

Kannbl anfaHga, anbiHFaH JepekTtep  ep
ajamMmpap apacbliHAa apTepusnblk rMnepTeH3UsHbIH
MaHbI34bl KOFaMAbIK AeHcaynblik Maceneci 6onbin Ta-
ObINaTbIHbIH XXOHE aMaKTbIK epekLUenikTepai eckepe
OTbIpbIn Gackapy cTpaTternsnapbiH 93iprey KaXeTTi-
riH ankbiHganabl: 1) optawa kepcetkiwTep (m+d) ep-
nep apacbiHga: kana — 76+18%o, aybin — 79+28%,
Xannbl kepceTkiwi — 77+23%o; 2) ctaHgapTTanfaH
KepceTkiTep GoMbIHLIA XKac-XbIHbIC TY3€TyrnepiHeH
KewiH: kana — 72%o, aybinm — 83%o, ayblablK KepceT-
Kiw — 15% »ofapbl. Epnepae kepceTtkiwTep canbl-
CTbIpMarnbl TemeH, Bipak aybinga BapvaLlmns XofFapbl;
3) koppenAuuanblk Tangay HaTwXKernepi MbIHaHbI
aHblKTadbl >Xac >oHe TUMepTeH3ns apacbliHAafbl
bannaHbic: r=0.62 (opTawa oH 6arnaHbIC), XbIHbICbI
MEH CbIpKaTTbIfblK apacbiHAarbl 6arnaHbic: r=0.48,
TYPFbIMBIKTBI XX€P MEH CbIpKaTTbINbIK apacbiHAAfbI
6annanbic: r=0.4.1. EH kywTi dakTop Gonbin — xac
aHblKTanabl,kac ynfanfaH camblH KepceTKill apTaabl.
Bip dakTopnbl Mogenb (Kac eHe XbIHbIC TY3€ETiNn-
reH). XXac Ty3etinreH mogenb GowbiHWA anblHFaH
manimeTke cyreHcek: OR=1.8, XbIHbIC GOMbIHLLA TY-
3eTinreH mogenb kepceTkiwi: OR=1.4, epnepae Tay-
eKen >Xac yffanWfaH CalblH apTaTbiHbl aHbIKTanabl.
Lanmpo — Yunk TecTi HaTuxeci 6onbiHwa: p<0.05,
SFHU OepekTep Kanbintel emec. MaHH — YutHn U Te-
cTi HaTwxeci U = TemeH MaHgi kepceTTi, p=0.03 an-
MaKTap apacbiHAa MaHbI3dbl avblpMallbinblK 6apbiH
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aHblkTagblk. KannaH — Menep Tangaybl 5 XbiniablK
emip cypy: 0.92. KayinTi )ofapbl TOM: aybln TYpPFdbIH-
bapbl xeHe 60 >xacTtaH >Xofapbl epnep KayinTi Ton
KaTapblHa xaTTbl. HoTvxenep epnep apacbiHga ap-
TEPUSANbIK TMNEPTEH3USIHbIH, XXac yIFalobIMEH TbIfbI3
OannaHbICTbl €KeHiH KepceTTi. AybinablK anmMakTa
CTaHZapTTanfaH KepceTKil ofapbl, Oyn aneymert-
TiK-9KOHOMMKanbIK hakTopnapablH 9CepiH KepceTeni.
MaHH — YUTHKU TecTi anMakTblK anbipMaLUbISIbIKTbIH,
cTaTUCTUKanbIK MOHAI ekeHiH aanengeai (p<0.05).

3 cypetTe Garikan oTbipFaHblHbI3gan Kaparak-
Obl MeH ¥nbiTay OOnbiCbiHOAFbl arenaep apachbliH-
0a aptepvangblk rMnepTeH3usiHbIH, Tapany XuiniriH
3epTTey KesiHae cTaTuCcTuKanblK MblHAHO4AW HOTU-
xenepiH angblk: KaparaHabl obmbiCbl XaHe ¥nbiTay
obnbICbl aven TypfbiHAAPbl apacbiHA4a apTepusnbIk
rMNepTeHsnsHblH, Tapanybl TangadHabl. CraHgapT-
TanfaH KepceTkiwTep, Koppenauusnelk Tangay, Wa-
nMpo — YWnkK TecTi )xeHe MaHH — YUTHU KpuTepuii
Kongaubinabl. HeTwxkenep evengep apacbiHaa ru-
nepTeH3nsHbIH epriepre kaparania ofapbl OeHren-
Oe TapanfaHblH kepceTTi. OpTalwa kepceTKili kana
TypfbiHAapbl apacbiHaa: 138%., aybin TypfbiHOAp
apacbiHga: 136%o, xannbl kepceTkiwi: 137+40%o,
opTala wamara TyKblpblMgama >acawTbiH 6on-
cak aMlengepae KepceTkilw eprepre kKaparaHga au-
TapnblKTan xofapbl. EH XofFapfbl 3 KepceTkiw arnen
TypfblHAapbl apacbiHga Aban aygaHbiHOa 261%o,
LaxTnHek kanacbliHga 177%o, TemipTay kKanacbiHAa
170%o, aTanfaH Kananapaa >xofapbl KepCeTKILLITePAiH,
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cebenTepi OGonbin:eHepKacinTik armMakrap (meTan-
nyprusi, Kemip eHgipici), 9KONOrMAnbIK flacTaHy (LuaH,
ayblp MeTangap), co3biiManbl CTPECC,CEMI3AIK XKaHe
r’MNoaMHaMusi )kac yIFalobliHa 0alnaHbICTbl MeHOo-
naysa dakrtoprnapbl,MeguumHanblk Gakbinayra KeLw
XKYriHy ©onbin Tabbinabl. An eH TeMeH KepceTkiTep
KepCeTKeH kananap MeH aybinablk ayaaHaapaa Tip-
keniHai: Kapkapanbl aygaHbl 41%., Bykap xbipay
ayaaHbl 46%o, MNpuosepck kanackl 63%o.. TemeH kep-
ceTkiwTepaiH, cebenTepiHe 6i3 MbiHa chakTopnapabl
XKaTKbI3AblK: XanblK CaHbl a3gblfbl, XXac TYpPFbiHOAP
YNECiHiH >xofapbl 0O0nybl, AMArHOCTMKAHbIH KEeT-
Kinikcisgiri, mMeguuMHanblk ecenke anygblH TOosSbIK
B6onmaysbl, Kenbip aybinablk ailMakTapaa CKPUHWHITIH
TOMeHAIriH xaTtkpl3ablk. Kana >oHe aybin Kepcet-
KiluTepiHe cunattama Oepcek kana TypfbleHOapbl-
HblH apacblHAa:opTaLla XXofapbl AeHrennikTi kepceTyi
(150%o0 OeniH), aKONOrmAnbIK XoHe eHAIPICTIK acep
KYLWTi ocep eTyi,QuarHoCTUKanblK KamTy >Xakcbl 60-
nybl. Aybin TypfFblHOAPbIHBIH, €peKLernirive TokTan-
cak: KeH gnanasoH (41 — 261%o), reteporenginik kep-
CETKILTIH, XOFapbl 60Mybl XoHe CKPUHWHITIK 84iCTiH
KEH >koHe Tonblk Kypridinmeyi. Cratuctukanbik
Tangay HaTuXeciH kencek LLlanupo — Yunk TecTici
p<0.05, gepekTepain KanbinTbl EMeC eKeHiH bankayra
oonagbl, MaHH — YutHu TecTici p=0.01-0.03, afHM
ariMakTap apacbiHaa avblpMallblfblK CTaTUCTUKanNbIK
MaHAi 6onfaHbliH KepceTTi. CTbIOAEHTTIH t-kKpuTepu-
gacbl p>0.05, con cebebTi Hopmanabinblk Oy3binFaH-
OblKTaH >apaMablnbiFbl WekTeynyiH 6ankagblk. Kop-
pensaums 6annaHbIC Xac xaHe runepteH3us: r=0.68
KywTi GamnaHblC ekeHiH OGankagblK. TypFbifbIKTbI
Xep MeH cbIpkaTTbifblk apacbiHga r=0.52 teH 6on-
Obl, SIFHW opTawa OannaHbICTbl KepCeTTi,3KoMNorms
MEH CbIpKaTTbINbIK apacbiHaarbl Gannanbic: r=0.61
TeH 6onabl. Acummetpus koadpdmumeHTi S,=0,92 oH
acMMmmeTpus (>koFapbl) ekeHiH 6arikatTel. CTaHgapTa-
nblHFaH kepceTkiwTep kana 145%o, aybin 132%o, aFHKU
Kananblk aiMakTapia aviengepae Tayeken gaktopbl
»ofapbl 6ongbl [18].

2-wi «kectene kepcertinreHgen 2010-2023
XblAap apanbifblHOaFbl 9Mien XeHe ep agampaap
apacblHOafbl  apTepusanblK  rMNepTeH3ns  KepceT-
KILUTEPIHIH Kana XoHe aybin TypfbiH4apbl BoMbIHLWA
AnHamukacel 6epinreH. XKannel Tangay HaTUXenepi
OOMbIHIWA apTepusnblK TMNEPTEH3USIHbIH,  Tapany
OeHreni sven agamgap apacbliHga ep agamgapra Ka-
paraHga >xofapbl ekeHgiri 6arikanagbl. COHbIMEH Ka-
Tap aybll TypfblHOAPbl apacbiHAa KepceTKilTepaiH,
Kana xankelMeH canbiCTbipFaHga enayip Xofapbl
€KeHi aHblKTangbl.

Oren agamaap apacbiHOa eH >XOofFapbl KepceT-
Kilutep aybinablk xepnepge TipkernreH. 2010 binbl
ayblIn anengepi apacbiHaarbl kepceTkiw 989,7 6onca,
2023 xbInbl 6yn kepceTkiw 2350,8-re geniH ©CkeH.
Ocipece 2021 — 2023 xblngapsbl aybin avengepi apa-
cbiHOa KypT ecy Gawnkanaabl: 2021 xbinbl — 1856,7,
2022 xbinbl — 2431,1, an 2023 xbinbl — 2350,8.
Byn Gapnbik 3epTTenreH TonTap iWiHAer eH Xofapbl
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nenren 6onbin Tabbinagbl. MyHOanm xofapbl kepceT-
KilUTep aybingblk aiMakTapga MeguumnHarblK KoMekK-
TiH KOIKETiMAiNiriHi{ TemeHgirimeH, npodunakTu-
KanblK TeKcepynepain, XeTKinikcisgirimeH, xanblKTblH
BNeyMeTTiK-9KOHOMUKarnbIK XafdanbiMeH, OypbIC Ta-
MakTaHbayMeH aHe co3blnmarnbl cTpeccneH bavina-
HbICTbI 60MYybl MYMKIH.

Kana eviengepi apacbiHOa Aa KepceTKilTepaiH,
ecy TeHaeHuusicel Bamkanagpl. 2010 xbinbl 432,6
oonfaH kepcetkiw 2019 xbinbl 1631,2-re  pen-
iH KeTepinreH. KewiHri Xblngapbl asgan TemeHge-
reHiMeH, >xanmnbl AeHren >xofapbl 6onbIin cakTanyaa.
Oren agampap apacbiHOarbl XXOFapbl KepceTKilTep
ropMoHangblk e3repicCTepMeH, ceMi3gik  OeHren-
iHIH apTybIMeH, rMnoguHamMuUsIMeH XaHe eMip cypy
Y3aKThIFbIHbIH >XOFapbl GonybIMeH TyCiHAIpinyi Mym-
KiH. COHbIMeH kaTap oWen agamjap MeauuuHa-
NblK TekcepynepaoeH Xuipek eTeTiHAIKTEH, aypyabl
aHbIKTay AeHrewni ae xxofapbl 60nybl bIKTUMan.

Ep agampap apacbliHaa ga aybin TypfblHAa-
PbIHbIH KOPCETKILLTEPI kana TypfFbliHAApbIHa KaparaH-
0a Xorapbl ekeHgiri 6arikanagbl. 2010 xbinbl aybin
epnepi apacblHOarbl kepceTkiw 542,8 6onca, 2022
Xbinbl 1473,57-re aeniH eckeH. byn keseHae kepceT-
KiluTepaiH anTapnblkTan ecyi ep agamaap apacbiHia
XYpeK-kaHTaMbIp XyWneci aypynapsbl Kayin daktopna-
PbIHbIH, KEH TapanfaHblH kepceTeai. Atan anTkaHaa,
TeMeKi Lery, ankoronb TyTbIHY, OypbiC TamakTaHoay,
aybIp AeHe eHOeri )XaHe NCUXO3IMOLMOHANAbIK XKYKTe-
MEeHiH, Korapbl 60Mnybl MaHbI3Abl pen atkapagbl.

Kana epnepi apacbiHOa KepceTkiuTep aybin-
MEeH canbICTbipfaHga TemeHaey GonfFaHbiMeH, Gen-
rini 6ip keseHaepae anTapnblkTanm ecim bankanagpl.
Meicanbl, 2014 xbinbl kepceTkiw 1071,45-ke KeTKeH,
an 2019 xbinbl 1228,86 GonfaH. [ereHMeH >xanmbl
anfaHga Kana epriepi apacblHaarbl rMNnepTeH3ns OeH-
revii aybin epnepiHe kaparaHga TeMeH bonbin kana
Oepepni. byn kana TypfbliHOAPbIHLIH, MeAMUMHAanNbIK
KbI3METTepre KOMMKETIMAIMIIHIH, >xoFfapbl GonybIMeH
XOHe npodounakTukanblK KeMEKTIH »aKkCbl yibiMaa-
CTbIpbINYybIMEH BannaHbICTbl 60MNybl MYMKIH.

XKannbl canbiCTbipmansl Tangay HaTuxeciHae
Keneci 3aHblnbiKTap aHblKTanabl:

- €H OFapbl kepceTKill aybin anengepi apa-
CblHOA TipKEenreH;

- owen apjampapparbl
afjamMpapra kaparaHga Xofapbl;

- aybin TypfblHAAPbl apacbiHaa rMnepTeH3ns
OeHreni kana xarnkbIMeH canbICTbipFaH4a Xofapbl;

- ©eH TeMmeH KepceTkiTep 3epTTeydiH bacTa-
MKbl XblNgapblHAafbl kana eprepi apacbiHoa Gain-
KanfaH;

- 2021 — 2023 xbingapbl Gapnblk TOMTap-
0a KkepceTKilTepai ecyi barkanaabl, bipak acipece
aybin aviengepi MeH aybin eprepi apacbiHAa ankbiH
XKOFapblnaraH.

Ocbl ManiMeTTep apTepusinblK rMNepTeH3u-
SHbIH ayblN TYpfFblHOAPbLl apackiHaa, acipece aunen
ajamgap apacbliHOa, KeH TapanfaHblH KepceTeai.

KepceTkiuTep ep
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2 kecte — 2010-2023 xbingap apanbifbiHga KaparaHabl o6nbiCbiHbIH, €p agamMaap MeH aven agamaapbl
apacblHOa apTepuangblk rMnepTeH3nsiHbIH Tapany Xuiniri (%oo)

Onen agamgap Ep agpamgap

Keingap

kana aybin kana aybin
2010 432,6 989,7 323,4 542,8
201 440,60 1006,10 370,78 679,78
2012 670,70 1369,30 591,61 860,14
2013 954,20 1649,80 791,37 1112,74
2014 711,30 1413,80 1 071,45 1049,96
2015 954,20 1071,90 744,91 641,17
2016 831,60 1157,40 652,40 657,65
2017 873,40 1128,00 627,81 733,62
2018 1 590,00 1523,00 1 098,43 771,66
2019 1631,20 1056,20 1 228,86 620,80
2020 1 018,30 1012,70 629,60 655,30
2021 1 085,80 1856,70 757,00 1011,58
2022 1 350,30 2431,10 789,57 1473,57
2023 1293,30 2350,80 773,32 1139,99

CoHpbIKTaH ayblngplk avMakrapga npodunakTuka-
nblk 6argapnamanapgbl KyWenTy, XanblKTbiH, Meau-
UMHanbIK cayaTTbiNbIfblIH apTTbIPy, CKPUHUHITIK TEK-
cepynepai KEHeNTy XaHe canayaTtTbl emip CanTblH
HacuxaTtTay MaHpl3gbl 6onbin Tabbinagpl.

YKofapbl kepceTkilTep kebiHe ©eHepKacinTik
kananapga TipkenreH. Temiptay MeH LUaxTtuHck ka-
nanapblH4a ayblp @HepKacin neH kemip eHAipici aa-
MbIfaH, Oyn 3KONMOrMSAMbIK XXYKTEMEHIH, XOFapbinaybl-
Ha okenedi. ATMocdeparblk flacTaHy kaH Tamblprnap
XymneciHe kepi acep eTin, rmnepTeH3nsHbIH TapanyblH
apTTbipagbl.An KaparaHabl KanacbiHAa KOpPCEeTKILUTIH,
canbIicTblpManbl TemeH 6onybl BipHelwe dakTopnap-
MEH TYCiHAipineai:meguumMHa KbI3BMETIHIH, KOfapbl
OeHreni,xanbIKTblH Xac KypblfbIMbIHbIH 8pTypnini-
ri,anablH any wapanapblHblH TUIMAInNiri, yNKeH nony-
nauns acepi 6onbin Tabbinagpl.

KOPbITbIHAbI

Kaparangbl xaHe ¥nbiTay obnbicTapbiHAa ap-
TepusnbIK rMnepTeHsunsHblH, (AlN) Tapanybl ypGaHu-
3auma OeHreniHe >kaHe arMakTblk epekLuesnikrepre
Tikenew Toyenai ekeHi bankanagpl: kKananblk, acipece
eHepkacinTik anmakTapga Al xuiniri )orapbl 6onca,
aybINablK aygangap apacbiHOa KepceTkiTepdin, an-
TaprbIKTan aybITKybl TipKenegi (eH )Kofapbl KOpCeTKiL
Aban aygaHbiHOa — 204, eH TemeH Kapkapanel ayga-
HblHOa — 41), 6yn arbipMmallbinbIKTap, Oip >kafbiHaH,
©HEPKACINTIK-9KOMNOMMANbIK KYKTEMEHIH (Kemip ©H-
4ipy, atMocdeparblK ayaHblH, JlacTaHybl) kaH Tambl-
pnapbl XXyrheciHe Kepi ocepiMeH, eKiHLLi XafblHaH, yp-
GaHn3auusiFa xakblH eMip CanTbiHbIH, (TMNnoaMHamMus,
NcMxoamoumoHangblKk CTpecc, TWIMCI3 TamaKkTaHy)
TapanybIMeH, COHAan-aK XanblKTbIH Xac KypblbIMbl-
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HblH, epeKLwernikTepiMeH (opTa >XaHe erge acTafbl
TYPFbIHAAPAbIH, YNECiHIH Xofapbl Gonybl) XaHe Me-
OVUMHanNbIK KOMEKTIH, KOIHKeTIMAINIr MeH CKPUHUHITIK
aHbIKTay OeHremiHiH XXofapbinblFbIMEH TYCiHAIpineai,
Oyn e3 ke3eriHae TipkenreH HaykacTap CaHbIHbIH ap-
TyblHa bIKan etesi.

AemopnapOdbIH yneci:

T. C. Cepranues, E. XX. MaxaH6eTUYMH — TYXbl-
pbiMaama asiprey;

A. W. Kavnosa, I". b. WypuHa— eHaey;

L. XK. OxakeTaeBa, T. C. CepranuneB — Makana
xaay;

T. C. Cepranves — opblHAaY.
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Currently, arterial hypertension is considered as one of the most significant public health problems,
since this disease is becoming more common among people of working age every year and leads to an
increase in medical and economic costs.

In the course of the study, the authors conclude that the prevalence of hypertension in Karaganda and
Ulytau regions directly depends on the level of urbanization and regional characteristics: in urban, especially
industrial areas, with a high incidence of hypertension, significant fluctuations are recorded among rural areas
(the highest rate in the Abai region — 204, the lowest in Karkaralinsky district — 41). These differences are due,
on the one hand, to the negative impact of industrial and environmental stress (coal mining, atmospheric air
pollution). on the vascular system, on the other hand, the spread of a lifestyle close to urbanization (physical
inactivity, psychoemotional stress, poor nutrition), as well as the age structure of the population (a high
proportion of the middle and elderly population) and the high availability of medical care and the level of
screening detection, which, in turn, contributes to an increase in the number of registered patients.

Key words: arterial hypertension; patient’s age; place of residence; health; urban and rural population;
prevalence; patient; men; women
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B HacTosLlee BpeMs apTepuanbHas runepTeH3ns paccMaTpyBaeTCs Kak ogHa 13 Hambornee 3HaYnMbIX
npobnem o6LLEeCTBEHHOTO 3APaBOOXPAHEHUS, NMOCKONbKY EXXErogHo AaHHoe 3aboneBaHne Bce yalle BCTpe-
YyaeTcs cpeau nvu Tpy4oCcnocobHOro Bo3pacta v MpMBOAUT K YBEMUYEHUIO MEAMKO-IKOHOMMYECKMX 3aTpar.

B xoge nccnegoBaHus aBTOpbl MPUXOOAT K BbIBOAY O TOM, YTO pacnpoOCTpPaHEHHOCTb apTepuanbHowm
rmnepteH3un B KaparaHamHckonm 1 YnblTayckon obrnacTax HanpsaMyro 3aBUCUT OT YpOBHS ypbaHusaumm n pe-
MMOHanbHbIX OCOGEHHOCTEN: B FOPOACKMX, OCOOEHHO MPOMBILLIIEHHbLIX 30HAX, MPW BbICOKOW YacTtoTe apTe-
pyvanbHOW TMNEpPTEH3UN PETUCTPUPYIOTCS 3HaYMTENbHbIE KonebaHnsi nokasaTenen Cpeamn CenbCKMX panoHOB
(cambin BbICOKMIA NokasaTernb B AbalickoM panoHe — 204, cambiin HA3KMIA B KapkapanuHckom panioHe — 41).
3TW pas3nunuus obycrnoBneHbl, C OOHOW CTOPOHbI, HErAaTUBHbLIM BIIMSTHUEM MPOMBbILLIIEHHO-3KONOMMYECKON Ha-
rpy3ku (gobblya yrns, 3arpsisHeHne aTMmocepHOro Bo3yxa) Ha CoCyaucTyro CUCTeMy, C Apyron-pacnpocTpa-
HeHnem obpasa XnsHu, 6nmnskoro K ypbaHmnsauum (rMnognHamus, NCUXO3IMOLIMOHAIbHbIA CTpecc, Headdek-

Meouyuna u sxonoeus, 2026, 2 99



JKOJIOTUA U TUTHCHA

TUBHOE I'IVITaHVIe), a Takke 0coBeHHOCTAMM BO3paCTHOIZ CTPYKTYpPbl HaceneHusa (BbICOKaﬂ 0ona cpegHero m
NoXunnoro HaCGJ'IeHVIFI) 1 BbICOKOW AOOCTYMNMHOCTU MEANLMNHCKOM NOMOLLN U YPOBHA CKPUHUHIOBOIO BbIABIIEHUA,
4YTO, B CBOKO o4epenb, CI'IOCO6CTByeT YBEITMYEHNIO YKCIa 3apermcTpnpoBaHHbIX NauMeHTOB.

Knroyessie crniosa: aprtepuaribHaa rmnepTeH3nd; Bo3pacT nauneHTa, MeCTo XUTernbCTBa; 300P0BbE; No-
POACKOE M CeNbCKOEe HaceneHmne; pacnpoCTpaHeHHOCTb, NauMeHT; MY>X4YNHbI; )KEHLLUHbI
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Introduction. Many countries, including Kazakhstan, aim to achieve universal health coverage and re-
duce health disparities, focusing on promoting healthy lifestyles, preventing injuries, and ensuring sustainable
healthcare financing. This study seeks to analyze regional differences in premature mortality from injuries
across six regions of Kazakhstan to better understand the impact of injuries, which remain a leading cause of
death despite a slight decrease in overall injury-related fatalities.

Materials and methods. We calculated premature mortality rates (PMR) for individuals under 75 years
of age using data from the National Scientific Center for Health Development, covering 2014 to 2021, and
categorized by sex and aligned with ICD-10 focusing on accidents and injuries. Absolute and relative changes
in PMR were computed to assess both the overall change in mortality rates and the rate of change over the
defined period.

Results and discussion. North Kazakhstan experienced the highest premature mortality rates, rising
from 148.15 in 2014 to 188.80 in 2021, while Atyrau had the lowest, with fluctuations from 69.54 in 2014 to
111.17 in 2021. East Kazakhstan recorded the highest relative change in mortality (63.3%), with males at
62.5% and females at 63.4%, while Atyrau showed a notable male increase of 74.6% but a smaller female in-
crease of 23.5%, resulting in a combined total of 59.9%. In terms of total absolute changes, East Kazakhstan
led with 83.76, followed by Akmola at 55.22 and West Kazakhstan at 53.96, while Zhambyl had the lowest at

26.26.

Conclusion. The data highlights significant regional and gender disparities in premature mortality in Ka-
zakhstan, emphasizing the need for targeted healthcare interventions and policies that address these specific

differences.

Key words: premature mortality; injuries; trauma; health policy; public health; Kazakhstan

INTRODUCTION

Many countries aim for universal health cover-
age, ensuring that all individuals have access to nec-
essary health services without facing financial hard-
ship [1]. This is a central goal of global health policy,
as reflected in the United Nations Sustainable Devel-
opment Goal 3[2]. Health policies emphasize reducing
disparities in healthcare access and outcomes based
on socioeconomic status, geography, gender, and oth-
er factors. Additionally, policymakers generally agree
on the importance of promoting healthy lifestyles, pre-
venting diseases and injuries, reducing risk factors like
smoking, poor diet, and physical inactivity, while ensur-
ing sustainable healthcare financing, improving public
health and safety, and developing a skilled healthcare
workforce to address both general health needs and
emergencies, including injuries [3, 4].

Injuries represent a significant global public
health challenge due to their high rates of prevalence,
disability, and mortality, severely impacting individu-
als’ health and quality of life. According to the World
Health Organization (WHO), approximately 4 million
deaths are related to injuries every year [4]. The Glob-
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al Burden of Disease studies identify injuries as one
of three broad categories of causes of disease bur-
den, which occurs in low- and middle-income coun-
tries (LMIC) [5, 6]. Road traffic accidents are the lead-
ing cause of death worldwide [7]. In addition, falls and
drowning are the leading causes of premature death
in LMIC. Annually over 700,000 people worldwide die
by suicide, making it the fourth leading cause of death
among individuals aged 15-29 years, in China, suicide
is the fifth leading cause of death overall [8,9], where-
as in South Korea suicide rates among younger pop-
ulations have risen since 2017, highlighting the need
for further research and targeted prevention strategies
[10]. In the United States, the percentage of prevent-
able premature deaths increased from 2010 to 2022
due to unintentional injuries (e.g., unintentional poison-
ing, including drug overdose, unintentional motor vehi-
cle crashes, unintentional drowning, and unintentional
falls) and stroke, where the rate was higher among
rural residents [11].

According to the authors, there has been a
slight decrease in deaths from injuries in Kazakh-
stan, but despite this, it remains the leading cause of
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death. Traffic fatalities in Kazakhstan are predicted
to decrease slowly in the coming years, with a 6.4%
decrease for men and 5.8% for women in the 0-19
age group, and 5.1% for the 20-64 group [12]. Work-
ing-age men will have three times higher mortality
rates than women [13]. Moreover, it was identifying
that of the 10 types of injuries, one in three requires
surgical intervention, with higher rates in Astana and
Almaty [14]. The authors of this research could not
find studies on premature mortality from injuries by
regions of Kazakhstan.

The aim of the study was to analyze premature
mortality from injuries across six regions of Kazakh-
stan (west, south, east, and north) to identify regional
differences.

MATERIALS AND METHODS

We applied the methodology for calculating
premature mortality as outlined by OECD experts.
The premature mortality rate, defined as mortality un-
der 75 years of age, was calculated as the frequency
of deaths among individuals under 75, expressed per
100,000 population. To compute this rate, we used
data from the National Scientific Center for Health
Development, covering the period from 2014 to 2021.
The data were categorized by sex and aligned with
the International Classification of Diseases, 10th revi-
sion (ICD-10), specifically focusing on accidents and
injuries. Age groups were defined as 0-4, 5-9, ..., 60-
64, 65-69, and 70-74 years. The formula used for the
calculations is as follows:

Number of deaths under 75

PMR —
Total population under 75

% 100, 000 (1),
where:

PMR = Premature Mortality Rate;

Number of deaths under 75 = Number of
deaths from injuries or accidents in people under 75
years of age;

Total population under 75 = Total population
under 75 years of age in the given region.

Also, we calculated absolute and relative
changes, which allow understanding both the abso-
lute and relative changes in premature mortality rates
over the defined period.

To calculate the absolute change in the pre-
mature mortality rate, the following formula was used:

Absolute change = PM Rend — PM Ratart (),

where:

PMR_end = Premature mortality rate at the
end of the period;

PMR_start = Premature mortality rate at the
start of the period.

To calculate the relative change in the prema-
ture mortality rate, we used the formula:
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PMR.ng — PM Rt
PM Rtart

Relative change = ( ) x 100 (3),
where:

PMR_end = Premature mortality rate at the
end of the period;

PMR_start = Premature mortality rate at the
start of the period.

These calculations allow understanding both
the absolute and relative changes in premature mor-
tality rates over the defined period.

All statistical analyses were thoroughly con-
ducted using Microsoft Excel for data organization
and SPSS version 13 for advanced statistical pro-
cessing and analysis, developed by IBM Corporation.

RESULTS

The highest premature mortality rates over time
were observed in North Kazakhstan, with the rate in-
creasing from 148.15in 2014 to 188.80 in 2021. Con-
versely, Atyrau had the lowest premature mortality,
with fluctuations in the data, rising from 69.54 in 2014
to 111.17 in 2021 (table 1).

For males, East Kazakhstan recorded the
highest premature mortality rate in 2021 (363.59),
followed by North Kazakhstan (311.81). For females,
East Kazakhstan again had the highest mortality
rate (84.93), with North Kazakhstan in second place
(76.54), table 1.

Males consistently experience higher prema-
ture mortality rates than females across all regions.
This is a common trend in mortality studies, reflecting
gender differences in health risks, lifestyle, and oth-
er factors. However, female mortality rates are rising
in several regions, particularly in East Kazakhstan,
where the gap between male and female mortality
is narrowing. In 2021, female mortality in East Ka-
zakhstan (84.93) was significantly higher compared
to many other regions (table 1).

Combined, the regions show an average an-
nual percentage change in premature mortality from
injuries ranging from 5.3% to 8.8%. On average,
the male population across most regions has seen
moderate to significant annual percentage changes
in premature mortality, with the highest increase in
West Kazakhstan (8.6%) and the lowest in Zhambyl
(5.4%). Female mortality rates show slightly lower
average annual changes than males, with West Ka-
zakhstan showing the highest at 8.9%, and Akmo-
la the lowest at 4.4%. East Kazakhstan stands out
for both males (8.1%) and females (7.4%), indicat-
ing noticeable changes in premature mortality from
injuries in the region. West Kazakhstan also exhibits
significant changes, particularly in female mortality
(8.9%), which is the highest among all regions for fe-
males. Atyrau and Zhambyl show the lowest rates
for males and females, respectively, suggesting rel-
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Table 1 — Premature mortality from injuries per 100000 populations

Regions
Yeer cender Akmola Atyrau Kazi?(?gtan Zhambyl Kagﬁﬁts-tan Karz\laokr;[\hs-tan
male 217,60 109,82 223,79 153,46 176,20 248,73
2014 female 51,21 32,71 51,97 32,93 32,34 58,87
total 130,23 69,54 132,22 89,59 99,66 148,15
male 190,90 113,16 225,21 148,04 168,85 221,72
2015 female 55,05 28,82 51,90 34,25 32,04 43,59
total 119,84 68,85 132,47 87,80 95,54 127,05
male 178,64 117,94 208,63 137,44 148,15 215,18
2016 female 41,00 21,10 48,33 33,38 27,33 47,23
total 106,46 66,07 122,75 82,39 84,61 126,66
male 193,01 96,88 204,06 123,58 152,43 191,93
2017 female 46,37 17,94 45,39 31,18 32,79 39,33
total 116,86 55,11 119,03 74,87 88,83 111,52
male 305,51 195,28 394,07 252,30 303,39 350,70
2018 female 58,42 49,55 87,35 50,38 61,51 90,92
total 177,21 120,17 230,85 144,77 174,82 215,01
male 180,90 94,18 222,74 127,63 175,89 253,98
2019 female 40,05 17,15 50,67 32,31 35,42 68,12
total 107,41 53,85 130,65 77,59 100,61 155,11
male 312,49 173,35 338,61 214,42 279,09 360,25
2020 female 64,87 35,39 68,43 45,00 53,88 72,22
total 184,44 102,94 193,45 125,05 160,19 209,08
male 310,44 191,72 363,59 195,68 268,78 311,81
2021 female 69,61 40,41 84,93 43,21 50,54 76,54
total 185,45 111,17 215,98 115,85 153,62 188,80

atively smaller or more stable changes in mortality.
The range values highlight the volatility in changes
over the years. For example, Atyrau for females has
a large range (from -8.3% to 19.5%), suggesting that
while the average change is modest (4.7%), year-to-
year fluctuations have been more extreme. In con-
trast, regions like Zhambyl have smaller ranges, indi-
cating that changes in mortality over time have been
more stable (table 2).

East Kazakhstan leads in total absolute chang-
es in premature mortality from injuries, with a value of
83.76, followed by Akmola (55.22) and West Kazakh-
stan (53.96). In contrast, Zhambyl has the lowest to-
tal absolute change (26.26), indicating more stability
in mortality rates in this region. For males, East Ka-
zakhstan again shows the highest absolute change
in premature mortality from injuries (139.80), followed
by Akmola (92.84) and West Kazakhstan (92.58).
Similarly, East Kazakhstan leads for females with the
highest absolute change (32.96), followed by Akmola
(18.40) and West Kazakhstan (18.20). Atyrau has the
lowest absolute change for females (7.70), suggest-
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ing less fluctuation in mortality rates for women in this
region (table 2).

East Kazakhstan shows the highest relative
change in mortality, with males at 62.5% and fe-
males at 63.4%, totaling 63.3%. Atyrau has a notable
male increase (74.6%) but a smaller female increase
(23.5%), resulting in a combined total of 59.9%. West
Kazakhstan shows high changes for both genders,
with males at 52.5% and females at 56.3%, totaling
54.1%. Zhambyl has lower changes (males at 27.5%,
females at 31.2%), totaling 29.3%, while North Ka-
zakhstan has the lowest (males at 25.4%, females at
30.0%), totaling 27.4%. In most regions, males show
higher relative changes, except in Atyrau, where
males outpace females. East and West Kazakhstan
show similar trends for both genders, with females in
East Kazakhstan experiencing slightly higher chang-
es than males (table 2).

DISCUSSION
In our study, we found that the premature mor-
tality rates from injuries show significant regional var-
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Table 2 — Absolute, relative and average annual percentage changes of the premature mortality from injuries

Gender Akmola Atyrau KazEa?(itétan Zhambyl Kagﬁﬁts-tan KazNaOIg\hs-tan
Average annual percentage changes
male 7,3(-0,6; 15,9) | 8,4 (-1,5; 19,4) | 8,1 (-0,7; 17,7) | 5,4 (-4,4; 16,1) | 8,6 (-0,7; 18,9) | 6,4 (-1,0; 14,3)
female |4,4(-2,2;11,5) | 4,7 (-8,3; 19,5) | 7,4 (-1,3; 16,8) | 4,7 (-1,9; 11,7) | 8,9 (-1,0; 19,7) | 7,2 (-2,3; 17,7)
total 6,9 (-0,6; 15,0) | 7,8 (-2,9; 19,6) | 8,0 (-0,8; 17,6) | 5,3 (-3,7; 15,2) | 8,8 (-0,7; 19,1) | 6,7 (-1,0; 15,0)
Absolute changes per 100000 populations
male 92,84 81,89 139,80 42,22 92,58 63,08
female 18,40 7,70 32,96 10,28 18,20 17,67
total 55,22 41,63 83,76 26,26 53,96 40,65
Relative changes (%)

male 42,7% 74,6% 62,5% 27,5% 52,5% 25,4%
female 35,9% 23,5% 63,4% 31,2% 56,3% 30,0%
total 42,4% 59,9% 63,3% 29,3% 54,1% 27,4%

iation. In the Iranian context, premature mortality due
to injuries (including road traffic accidents, homicides,
and suicides) is notable high, particularly in active
age groups (30-69 years), with mortality rates higher
in provincial areas. Road traffic deaths in rural areas
have been found to be associated with poor safety
practices such as wearing seat belts [15]. Many risk
factors for falls are modifiable, meaning that many
falls are preventable [16].

Similarly, in Kazakhstan research revealed that
males are disproportionately affected by injury-relat-
ed premature mortality [17, 18]. In China, a decline
in injury-related deaths from 2012 to 2021 (excluding
unintentional falls) is attributed to economic growth,
improved healthcare, and urbanization. However, oth-
er studies highlight an increase in deaths from road
traffic accidents and falls, leading to an increase in
preventable premature deaths from unintentional in-
juries [19]. In Korea, poor socioeconomic conditions,
isolation (e.g., low pension, deprivation), and higher
smoking rates were linked to higher trauma and in-
jury rates, while greater religious activity and access
to recreational opportunities (e.g., parks) were as-
sociated with lower rates [20]. For Kazakhstan, ad-
dressing socioeconomic disparities, improving social
connections, promoting physical activity, and increas-
ing access to recreational spaces could help reduce
injury-related deaths. In Mongolia, injury-related mor-
tality has steadily increased, with road injuries, falls,
and suicides being significant contributors. Suicides,
especially among the young, have become a major
public health issue, exacerbated by limited mental
health resources. Additionally, injuries from falls and
domestic violence, particularly among children, are
leading causes of death, resulting in substantial eco-
nomic costs, including a loss of $134.5 million due to
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falls alone, highlighting the urgent need for preven-
tive measures and improved healthcare systems [21].
The economic burden of these injuries is significant,
with the total cost of lost productivity due to premature
death in 2018 estimated at $4.58 million, primarily
affecting men [22]. Eventually injury-related deaths,
particularly those caused by trauma, self-harm, as-
sault, and drowning, disproportionately affect males,
with the most impacted age group being 20-44 years.
It was highlighting the need for improved injury clas-
sification, better enforcement of road safety laws, and
stronger measures to address gender-based violence
and workplace safety, especially in high-risk sectors.
To address injury-related mortality and its socioeco-
nomic burden, policymakers must take a multifacet-
ed approach. Reducing socioeconomic inequalities,
improving access to healthcare, and strengthening
social support systems are key to mitigating injury-re-
lated deaths, especially among vulnerable popula-
tions. Investing in mental health services, including
community-based programs and early interventions,
is essential to address the rising rates of suicide and
self-harm. Improving road safety through stricter law
enforcement, better infrastructure, and public educa-
tion campaigns is crucial, particularly in rural areas.
Expanding public health campaigns on fall preven-
tion and enhancing workplace safety in high-risk sec-
tors like fishing will further reduce preventable inju-
ries. Additionally, addressing gender-based violence
through stronger laws, support systems, and societal
changes will reduce violence-related deaths. Finally,
enhancing injury surveillance systems and digitizing
health data will enable better monitoring and quicker
responses to emerging injury trends. By focusing on
these strategies, policymakers can effectively reduce
injury-related mortality, improve public health, and
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address the underlying socioeconomic factors con-
tributing to preventable deaths.

Limitations. The data used in this study is lim-
ited to the period from 2014 to 2021, which may not
fully capture long-term trends or the impact of recent
health interventions and policy changes. The study
also relies on regional data, which may overlook lo-
cal disparities within each region, potentially masking
smaller-scale variations in mortality rates. Future re-
search should focus on examining the interplay be-
tween socioeconomic, environmental, and healthcare
access factors at a more granular level to better un-
derstand the root causes of regional and gender dis-
parities. Expanding the scope to include other causes
of premature mortality could provide a more compre-
hensive view of public health challenges in Kazakh-
stan. Moreover, longitudinal studies examining the
effectiveness of health policies and interventions
over time would be beneficial in guiding future health
strategies. Finally, improving the accuracy and gran-
ularity of data collection could lead to more targeted
interventions for reducing premature mortality from
injuries across different regions and gender groups.

CONCLUSION

The analysis of premature mortality rates from
injuries across six regions of Kazakhstan highlights
significant regional and gender disparities. Males
generally face higher premature mortality rates than
females, although in regions such as East Kazakh-
stan, the gap is narrowing as female mortality rates
rise. The data further shows that regions like Zhambyl
and Atyrau exhibit more stable changes in mortality,
whereas areas like West Kazakhstan and East Ka-
zakhstan experience more volatile shifts. These find-
ings underscore the importance of developing target-
ed public health strategies that address the unique
needs of each region and gender group in Kazakh-
stan. Such disparities necessitate further exploration,
particularly concerning healthcare access, lifestyle
factors, and regional health policies. To effectively
reduce premature mortality, tailored efforts focusing
on specific regions and gender groups will be crucial.
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K. Tycynkanuesa’, A. )Kekcerosa', A. KaHabaesa', /1. Anueea’, []. Ezu3baesa’, H. AnekeHosa'*

NMPEXOEBPEMEHHAA CMEPTHOCTb OT TPABM B PETMOHAX KA3AXCTAHA

"HAO «3anagHo-KasaxcTaHckuin meguumMHckuii yHnBepeuteT nMm. Mapata OcnaHoBay (030000, Pecny6numka
KazaxcTaH, . Aktob6e, yn. MapecbkeBa, 68; e-mail: info@zkmu.kz)

*Hypryn AnekeHoBa — HAO «B3anagHo-KasaxctaHckuin MeguumHcknin yHuBepeuteT uM. Maparta OcnaHoBay;
030000, Pecnybnuka KasaxctaH, r. Aktobe, yn. MapecbeBa, 68; e-mail: knurgul7@mail.ru

BeedeHue. MHorve cTpaHbl, BkMovasi KasaxcTaH, CTpeMsATcs K OOCTVXeHMo Bceobllero oxeaTta
ycriyramu 34paBoOXpaHeHUst U COKpaLLEeHN0 HepaBeHCTBa B 06nacTy 300poBbs, yaensas ocoboe BHUMaHWe
dhopMMpoBaHMI0 300POBOr0 06pasa XWU3HW, MPodUNakTMKe TpaBmaThama M oGecnevyeHuio YCTONYMBOro

(*)I/I HaHCNUPOBaAHNA CUCTEMbI 30PaBOOXPaHEHUA.

Llenb. AHann3 permoHanbHbIX pasnuynii NPeXaeBpeMEHHON CMEPTHOCTM OT TPaBM B LLUECTU PErMoHax
KasaxctaHa ansi 6onee rnybokoro NoOHMMaHWs BIIMSIHWAS TPaBM, KOTOPbIE OCTalTCA O4HON U3 BEAYLUMX MPUYMH
CMepTU, HECMOTPS Ha He3HAYUTENbHOE OOLLEE CHIDKEHNE CMEPTHOCTM, CBA3AHHOW C TpaBMaMMu.

Mamepuarnbl u Memodskl. Bbinu paccumTaHbl NoKasaTenu npexaespemeHHor cmepTHocTn (PMR) cpeau

Ny B BO3pacTe Ao 75 neT Ha 0CHOBe AaHHbIX HauMoHanbHOro Hay4Horo LieHTpa pasBuTus 30paBoOXpaHeHUst
3a 2014 — 2021 rr. ¢ pacnpegeneHuem no nony u B cootsetctBumn ¢ MKB-10 (pasgen «HecyacTHble criyvau
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1 TpaBmbl»). Bbinn BelYMcneHbl abCOMNTHBIE M OTHOCUTENbHbBIE U3MEHEHUS MOKa3aTens NpexgeBpeMeHHON
CMEpPTHOCTM AN OLEHKM Kak ObLLero M3MeHeHUs YpOBHS CMEPTHOCTWU, TaK M TEMMOB €ro U3MEHeHus 3a
yKa3saHHbI nepuog.

Pesynbmamel u obcyxdeHue. B Ceepo-KasaxctaHckon obnactv Oblnim 0TMEYEHbI CaMble BbICOKME
nokasartenu npexgesBpeMeHHOn cMmepTHocTU — yBenndeHue ¢ 148,15 8 2014 r. po 188,80 B 2021 r., Toraa Kak
B ATbIpaycKow obnacTtu 6binm 3addMKCMpoBaHbl Camble HU3KME nokasaTtenu ¢ kornebannsamm ot 69,54 B 2014 .
0o 111,17 B 2021 r. BoctouHo-KaszaxcTaHckasa obnactb NpogeMoHCTpupoBana HamborbLLMIA OTHOCUTENbHbI
npupocT cMmepTHOCTU (63,3%): 62,5% cpeamn Myx4umH 1 63,4% cpeam xeHwuH. B ATbipayckorn obnactu 6bin
OTMEYEH 3HaAYMTENbHBIN POCT cpeaun My>x4uH (74,6%), HO Bonee ymepeHHbIi poCT cpeaun XeHWwuH (23,5%),
YTO B COBOKYMHOCTM cocTaBmmno 59,9%. Mo abcontoTHbIM n3MeHeHusaM nuaupoBana BoctouHo-KasaxcTaHckas
obnacTtb (83,76), nanee cnegoBany AkmonuHckas (55,22) n 3anagHo-KasaxcraHckasa obnactu (53,96), Torga
Kak HauMeHbLLMe U3MeHeHns Obinn 3aperncTpupoBaHbl B XXamoObirickor obnacTtu (26,26).

Bbigodbl. TlonyyeHHble OaHHble CBUMAETENbCTBYOT O 3HAYUTENbHbIX PErMoHanbHbIX UM FeHAEPHbIX
pasnuuuax NpexageBpeMeHHONn cMepTHOCTU B KaszaxcTaHe, UTO nogyepknBaeT HeobXoaMMOCTb pa3paboTku
LeneBbiX Mep 34PaBOOXPAHEHUS U NMOMUTUKM, HAMPaBIIEHHbIX HA YCTPaHEHWE BbISIBIIEHHbIX Pasfnyumin.

Knrouessbie criosa: npexgeBpeMeHHas CMEPTHOCTb; TPaBMbl; TPaBMaTU3M; NOMNMTMKA 30paBOOXPaHEHMS;
obLlecTBeHHOe 30paBooxpaHeHne; KasaxcraH

K. Tycynkanueea’, A. )KekceHoea', A. KaHabaeea', /1. Anueea’, []. Eausbaesa’, H. AnekeHoea'*
KA3AKCTAH ©HIPNEPIHOE XXAPAKATTAPOAH BOJIATbIH MEP3IMIHEH B¥PbIHFbl ©11IM-XITIM

'«MapaT OcnaHoB aTbiHgafbl batbic KaszakctaH MeguumHanblk yHuBepcuTeTi» KeAK (030000, KasakcTaH
Pecnybnukacbl, Aktebe k., MapecbeB k-ci, 68; e-mail: info@zkmu.kz)

*Hypryn AnekeHoBa — «Mapat OcnaHoB atbiHAarbl baTtbic KaszakctaH meguunHansik yHuBepcuteTi» KeAK;
030000, KazakctaH Pecnybnukacol, Aktebe k., MapecbeB k-ci, 68; e-mail: knurgul7@mail.ru

Kipicrie. KenTtereH engep, COHbIH, iWwWiHae KasakcTaH ga, AeHcaynblk cakTay KbI3MeTTEPIMEH KannbliFa
Oipaen kaMTbInyFa KO XKETKi3yai KeHe OeHcaynblK canacbiHAarbl TEHCI3OIKTI a3anTyabl Makcat eTtedi. byn
peTTe canayaTTbl eMip canTblH KanbiNTacTbipyfa, XapakaTTaHyAdblH angbiH anyfa XXeHe AeHcaynblK cakTay
XKYMECiH TypaKTbl KapXKbllaHObIpyAbl KAMTaMachl3 eTyre epekLue KeHin beniHegi.

Makcam. KaszakcTaHHbIH anTbl eHipiHae XapakaTtTapgaH 6onatbiH Mep3iMiHeEH OYPbIHFbI 6MTiM-XITIMHIH
OHipNiK anbipMalUbIbIKTapbIH Tangay. byn xxapakaTTapablH, Kanmnbl eniM KepceTKilliHiH, a3gan TeMeHaeyiHe
KapamacTaH, erliMHiH eTekLi cebenTepiHiH Gipi 60nbin kana 6epeTiHiH TepeHipek TyCiHyre MyMKiHAiK 6epegi.

Mamepuandap xoHe odicmep. 2014 — 2021 xbingap apanbifblHoarbl [leHcaynblk cakTaygbl
OaMbITyOblH, YNTThIK FbIfibIMW OpTanblfblHbIH AepeKTepi HeridiHae 75 acka gewniHri TynFanap apacbiHAa
Mep3iMiHEH BypbIHFbI enim-xiTiM kepceTkiwTepi (PMR) ecentengi. Tangay XblHbIC 60MbIHIWA GeniHin, AXXK-
10 (>ka3aTarbiM OKuFanap MeH xapakattap 6enimi) xikTeMeciHe carkec Xyprisingi. KepceTkilwTepaiH xannbl
©3repicCiH XoHe 3epTTenreH KeseH iWiHaeri e3repy KapkbliHbIH Oaranay MakcaTbiHOa Mep3iMiHEH OypbIHFbI
eniM-XiTiMHIH abCcontoTTiK XKeHe canbliCTbipMarbl e3repictepi ecentengi.

Hemuxxenep »xoaHe marnkbinay. ConTycTik KazakcTaH obnbicbiHAa Mep3iMiHEH OYpPbIHFbI 6MTiM-XITIMHIH
€H Xofapbl kepceTkiwTepi Tipkenai: 2014 xoinfbl 148,15-TeH 2021 xbinbl 188,80-re aeniH eckeH. An ATbipay
obnbicbiHOA eH TeMeH kepceTkiwTep Garkangbl, onap 2014 xbinFbl 69,54-TeH 2021 xbinbl 111,17-re geniu
aybITKplFaH. LbiFbic KasakcTaH obnbiCbiHAa enimM-XiTiMHIH eH ofFapbl canbiCTbipMmarbl ecimi (63,3%) Tipkengi:
epnep apacbiHaa — 62,5%, anengep apacbiHga — 63,4%. ATbipay 0bnbiCbiHAA epriep apacbiHAa anTapnbiKTan
ecim (74,6%) Garikanca, snengep apacbiHaa ecim TemeHipek (23,5%) 6onabl, xannbl kepceTkiw 59,9%-apbl
Kypaabl. AbcontoTTik e3repictep GombiHwa LbiFbic KaszakcTtaH obnbickl (83,76) kew GacTtagbl, ogaH KemiH
Akmona (55,22) xeHe Bbatbic KasakctaH obnbictapbl (53,96) opHanacTtbl, an eH TemeH e3repic XKambbin
obnbicbiHAa Tipkenai (26,26).

KopbimbiHObI. AnbiHFaH Oepektep KasakcTaHga mep3iMiHeH OypbiHFbl ©niM-XiTIMHIH ©HIpMiK >XaHe
reHgepsnik anbipMallbiibIkTapblHbIH anTapnbiKTan ekeHiH kepceTeni. byn aHblkTanfaH anbipMallbiibiKTapab!
asanTyra OafblTTanfFaH MakcaTTbl AeHcaynblk cakTay Lapanapbl MeH casicaTTbl 93iprey KaKeTTiriH
ankbiHOANObI.

Kinm ce3dep: mep3imMmiHeH OYpbIHFbl ©MNIM-XITIM; )XapakaTTap; XKapakaTTaHy; AeHcay bl caKTay casicaTbl;
KoFamAblk AeHcaynblk cakTay; KasakcTaH
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KOMBUHUPOBAHHbIW CNOCOB XUPYPI'MYECKOI'O NNEHEHUSA
OKCCYOATUBHOIO CPEOHEIO OTUTA 'Y OETEUN

"MexayHapoaHbli  Ka3axCKo-Typeukuid yHuBepcuTeT um. Xomkm Axmeta HAcasu (161200, Pecny6nvka
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Sauletur_77@pbk.ru)

STKIM Ha MXB «O6nactHas geTtckasa GonbHUU@» ynpaeneHust 30paBoOXpaHeHus TypKecTaHCKoW obracTtu
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5K HA NMXB «O6nacTHas knMHuyeckasi 6onbHuLay ynpaerneHus 3apaBooxpaHeHuns TypkecTaHcko obnacTu
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*MepyepT Amep3aeBHa OcnaHoBa — MexayHapoaHbIi Ka3axCKo-TYpPeLKUin YHUBEPCUTET M. Xomkun AXmeTa
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Llenb. OnpegenuTb 3dEKTUBHOCTE OGHOMOMEHTHOIO KOMBUHMPOBAHHOIO XMPYPrUYECKOro NeYeHus
COYETaHHOW NaToforMnm HOCOITIOTKM, HOCOBOW MOMOCTU U CPELAHErO yXa y OeTelN C 3KCCYAaTMBHBIM CPEAHUM
OTUTOM C NPMMEHEHNEM PaSNOBOMHOBOM XMPYPIrvK.

Mamepuanbi u memodbi. NIayyeHbl pesynbratbl ob6cnenoBaHus n nedvenvs 34 geten B Bo3pacte OT
3 0o 14 net go v nocne OgHOMOMEHTHOIO XMPYPrmyeckoro riedeHns agqeHoMaoB, Ba30OMOTOPHOIO pUHMTa 1
3KcCyaaTUBHOIO cpeaHero otuTa 3a nepmog 2022 — 2025 rr. B xvpyprinyeckom fiedeHnmn ncnonb3oBarcsa pagu-
OBOJTHOBOW xmpyprudeckuin annapat «Surgitron» (ELLMAN International, CLLUA), onepaumoHHbIR MUKPOCKON
(Carl Zeiss AG, 'epmaHus), TuMnaHoctTommyeckmne Tpyoku (Heinz Kurz GmbH, l'epmaHus), sHaockonmyeckoe
obopynoBaHue.

Pesynbmambl u obcyxdeHue. BoccTaHoBNEHEe crnyxa No AaHHbIM TOHanbHOW MOPOroBoN ayanome-
Tpum Bbino 3apernctpupoBaHo y 33 (97%) geten. o pesynsratam akyCTMYECKON MMNegaHCOMETPUN TUM-
naHorpamma tuna A Gbina otmedeHa y 32 (94,1%) geten, Tuna C —y 2 (5,9%). Peungus yepes 6 mec. Obin
koHcTaTmpoBaH y 1 (3%) pebeHka, 4To noTpeboBano BNOCNEACTBUN MOBTOPHON TMMMAHOCTOMMM.

Bbigo0bl. AOEHOTOMUS U paamMoBONHOBAs Koarynsums HOCOBbIX PAKOBWH 3HAYMTENBbHO MOBLILWAET 3d-
(PEKTUBHOCTb NleYeHMs1 y OeTEeN C HapyLleHMeM HOCOBOIO AbiXaHus. TMMNaHOCTOMUSA OCTaeTcsl Hambonee
3(pPEKTMBHLIM METOAOM BbICTPOrO M CTOMKOrO BOCCTAHOBMEHUSA Criyxa y AETEN C 3KCCYAATUBHBIM CPeaHUM
OTUTOM. OHOOCKOMUYECKNE TEXHOMOMMM MO3BONSAT OOHOMOMEHTHO, BECKPOBHO, aTpaBMaTtM4HO MOBbLICUTb
TOYHOCTb OMepaunii U CHU3NTb YacTOTy peunanBoB.

Knrouesbie crioga: akcCyaaTUBHbIV CPEOHWUA OTUT; Ba30OMOTOPHbIN PUHUT; afeHoaHbIe Beretauuu; pa-
OMOBOMHOBAs XUPYPrus; MMNegaHCoMeTpus

BBEOEHME
OkccyaatuBHbIv cpegHuin otut (3CO) 3aHnma-
€T OZIHO M3 BeayLLMX MECT B CTPYKType 3abonesaHui
JIOP-opraHoB y geten n siBNSeTCcs O4HOM M3 Hau-
bonee 4acTblX NMPUYMH CTOMKOTO CHUXEHUSI Cryxa B
AeTckom BospacTe. 3aboneBaHne xapakTepusyeTtcs

Meouyuna u sxonoeus, 2026, 2

HaKomnneHMem cepo3HOro UM CrN3MCTOro aKccyaaTa
B 6apabaHHOWM NOMOCTM NPW OTCYTCTBUM MPU3HAKOB
OCTPOro BOCMareHnss U COMPOBOXAAETCA Hapylue-
HMEM BEHTUNSALUMOHHOM U APEHAXHON (PYHKUMM Crny-
xoBon Tpybbl. Ocoboe 3HauYeHMe JaHHasa naTtonorus
npuobpeTaer B paHHEM LETCKOM Bo3pacTe, koraa
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hopMUPYIOTCS peYeBbIE HaBbIKW, KOTHUTUBHbIE (DYHK-
LuuM 1 coumanbHas agantaums pederka [1, 2, 9].

Mo OaHHBIM OTEYECTBEHHBIX U 3apybexHbIX
nccnegoBaHuin, pacnpocTtpaHeHHocTb QCO cpeaun
aeten pouwkonbHoro Bospacta gocturaet 20-30%,
a peumauBuMpyollee TevyeHne 3aborneBaHusa Hepeg-
KO MPMBOAMT K Pa3BUTUIO KOHAYKTUBHOW TYroyxocTw,
3aJepKKe pevyeBoro pa3BMTUS U CHDKEHMIO KayecTBa
Xn3Hn. OCHOBHbIMM Mpegpacnonararolwmmm gakTo-
paMy cyuTalTCa rMnepTpodnsi ageHOUOHOW TKaHW,
XpOHUYecKkne BocnanutenbHble 3aboneBaHns HOCO-
IMOTKW, annepruyeckue npoLecchl, YacTble pecnu-
paTopHble MHEKUUM U aHaToMO-PU3NoNornyeckne
ocobeHHOCTM cnyxoBow Tpybbl y aeten [3, 4, 11].

HecmoTps Ha 3HaYUTENBLHOE KONMMYECTBO CyLle-
CTBYHOLLMX METOAOB fieveHus, npobriema tepanum 3CO
OCTaeTcs akTyanbHoW. KoHcepBaTMBHOE revyeHue He
Bcerga obecrneynBaeT CTOMKUA KITMHUYECKUIA 3dhdiekT,
0COBEHHO NpuY ANMUTENBHOM U PELIMOMBMPYIOLLEM TeYe-
HWK 3aboneBaHust. B nogoBHbIX criy4asix MPYMEHSIOTCS
XVpyprideckme MeTodpl JIeHeHus, BKIYawlwme aje-
HOTOMMIO, NapaueHTe3 GapabaHHON MepenoHKN, TUM-
MaHOCTOMUIO C YCTaHOBKOW BEHTUINSILMOHHbIX TPyOOK
1 caHauuo HocornoTkn. OgHaKo Aake nocre Xupypru-
YeCcKOro BMeLLaTenbCTBa BO3MOXHO COXpPaHEHVe auC-
hyHKLUUM CryXOBOW TPyObl U MOBTOPHOE HaKOMIeHUe
aKccyaaTta B cpegHem yxe [5, 6, 7].

B nocnegHue rogbl ocoboe BHUMaHWE yaens-
eTcsi paspaboTke KOMOWHMPOBAHHbBIX METOAOB XM-
PYpPrMyeckoro fie4eHusl, HanpaBneHHbIX He TONMbKO Ha
3BaKyaUMl 3KcCydaTa M BOCCTaHOBMEHWE aspauuu
GapabaHHON NOMOCTW, HO M Ha ycTpaHeHune hakTo-
pOB, NOAAEPKMBAIOLLMX XPOHMYECKOE BOCManeHne B
HOCOrNOTKE U criyxoBol Tpybe. KomnnekcHbli noa-
X0p, NO3BOMSIET MOBLICUTb 3PPEKTUBHOCTb NIEYEHMS,
COKpaTUTb YacToOTy PELMAMBOB U YNyYLINTb OYHKLM-
OHanbHble pesynerathl [7, 8, 10].

B cBsi3n ¢ 3TMM paspaboTka n oueHka addek-
TMBHOCTU KOMOMHMpPOBaHHOIO crnocoba xupyprude-
ckoro nedyenns OCO y pOeten NpeacTaBnsiloT 3Ha-
YUTENbHbIA HAYYHbIN U NPaKTUYECKUI MHTEpec Onis
COBPEMEHHOW OTOPMHOMAPUHIONOMNN.

Llenb paboTbl — onpeaenntb apeKTUBHOCTb
OOHOMOMEHTHOIO  KOMOMHMPOBAHHOIO  XMpyprude-
CKOTO Jle4eHMsI COMETaHHOW MaToMorMm HOCOTTIOTKY,
HOCOBOW MOSIOCTUN U CPedHEro yxa y AeTen C 3KCCy-
OaTUBHbIM CPEAHVMM OTUTOM C MPUMEHEHMEM pagmo-
BOJTHOBOW XVPYPIUN.

MATEPUATIbI U METOAbI

M3y4yeHbl pesynbraTthl 06cnegoBaHus 1 rede-
Husa 34 geten B Bo3pacTe OT 3 Ao 14 neT 4o u nocne
O HOMOMEHTHOIO XMPYPrnyYecKkoro fieYeHnst ageHou-
00B, Ba3oOMOTOpHOro puHuTa n 3CO 3a nepuog 2022
— 2025 rr. leTn HaxoaMnucb nNoa, HabnoaeHnem 1 Ha
NeYeHnn B KIMHUKE OTOPUHOMapuHronorun Mexay-
HapPOAHOIo Ka3axCKO-TYPEeLKOro yHUBEpPCUTETA WM.
Xooxkn Axmeta AcaBu Ha 6ase knunHUKKM «SIMUP-
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ME[L» (r. TypkecTaH, Pecnybnuka KasaxctaH). Cpean
yKasaHHbIx naumneHToB 6biro 20 (58,8%) manb4nkos
n 14 (41,2%) peBovek.

Bcem petam B xode npegonepauyoHHON
MOArOTOBKM ObINO BbLIMNOMTHEHO KOMMIIEKCHOE KIU-
HM4yeckoe obcregoBaHue: cbop aHamHesa, OCMOTP
JIOP-opraHoB, OTOMUKPO- 1 OTOSHOOCKOMUS, aKyCTu-
yeckasi MMMNegaHCOMETPUS, TOHamnbHas Moporosas
ayanomeTpus (aetam ¢ 8 net). o nokasaHuam Bbl-
nornHsAnacek peHTreHorpadurs OKONOHOCOBLIX Masyx,
MUKpobuonormyeckoe wuccrnegoBaHvne, nabdopartop-
HOe 1ccrnegoBaHMe Ha NEPEHOCUMOCTb HapKo3a.

Y Bcex (100%) peTen Obina ycTtaHoOBMNeHa ru-

nepTpodua rmoTodHon MuHaanuHbl Il — IV cteneHn,
y 18 (52,9%) geten Gbin gnarHoCTMpOBaH Ba3OMO-
TOPHbIA pUHUT. OgHOCTOpOHHUIN JCO Obin AnarHo-
ctupoBaH y 10 (29,4%) peten, OBYCTOPOHHUN — Y
24 (70,6%). Mo pesynbratam TOHaNbHOW MNOPOroBOWN
aygvomeTpum |l cTeneHb KOHOYKTUBHOW TYroyxocTu
Habntoganace y 15 (44,1%) peten, lll cteneHb — y
19 (55,9%). B 3aBucmMmocTu oT ctagum 3aboneBaHus
naumeHTbl ¢ OCO Obinu pasgeneHbl Ha 3 rpynnbl; 1
rpynna — 5 geten ¢ katapanbHon ctagmen 9CO;
2 rpynna — 21 pebeHok ¢ cekpeTopHon ctagmein ACO;
3 rpynna — 8 geten ¢ MykosHon ctagmen OCO [1].
Mo gaHHbIM akycTudeckon umnegaHcomeTpum y 32
(94,1%) peten pervctpupoBanacbk TUMMIaHorpaMmmMa
Tmna B, y 2 (5,9%) — Tuna C.

Bcem petam nopg sHOoTpaxearnbHbIM HapKo-
30M ¥ KOHTPONEM ONnepaLMoHHOro MMKpockona obinm
BbIMOMTHEHbI KOMOVMHWPOBAHHbIE OMEpaTMBHbLIE BME-
LwaTenbCTBa B BUAE SHOOCKOMUYECKON ageHOTOMUN,
pPaanOBOITHOBOM  KOArynsiuum HOCOBbIX PaKOBUH,
TMMnaHocTomun H6apabaHHOW MEepenoHKM C npuMme-
HeHMeM padMOBOMHOBOrO annapata «Surgitron»
(ELLMAN International, CLLA).

lMpn pagMoBONHOBOM BO34ENCTBMM B MOACM-
31MCTOM CIlO€ HOCOBOW PaKOBWHbI MPONCXOAUT BCKU-
naHne BHYTPUKMETOYHOW XWOKOCTU MpU LOBOSbHO
Hu3kon (okono 80 °C) Temnepatypbl, YTO BeAeT K
MSFKOMY CMOPLUMBAHWIO KaBEPHO3HOW TKaHW U, Kak
crnencTeue, ymeHblUeHno ee B obbeme. Onepauus
NPOBOAMTCA B HECKONbKO 3TanoB: 1) GMnonsipHbIn
3MNeKTPOA C METanMMYecknM HaKOHEYHVMKOM B BuAe
OBYX MapannenbHbiX UMM AJUHOW 4 CM BOAWTCS B
TOMLYy nepenHero KoHuUa HWXKHEN HOCOBOW paKoBU-
Hbl; 2) MpoABMXEHWE OMMNonspHOro anekTpoda Ha
BCIO AMNVIHY HWXKHEW HOCOBOW PaKOBWHbI 4O 3af4HEro
KoHUa; 3) n3BnedeHne anektpoda Ha oHe nogaym
paanOBOJSTH BO BKITHOYEHHOM COCTOSIHUN.

OnutenbHocTb akcnosnuumn coctaensetr 10 ¢
npu pexume «Koarynsumsi» U MOLLHOCTM annaparta
B 3.0-4.0 eanHuL,. HxHAA HOCOBas pakoBMHaA COKpa-
LLaeTcst NpsiMo B npotiecce, 6eCKPOBHO.

[nsa BbIMONHEHUS pPafgMOBOITHOBOW aAeHOoTo-
MUK NCMONBb30BanM acnMpaumnoHHbIE 3NeKTpoabl Ans
yoaneHust ageHongoB, KOMMIEKT u3 3 3NeKTPOAoB.
OnepvpoBanu 3KcTpaHasanbHblM nogxodom. Ade-
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HOTOM MOAKII0YaNM K OTCOCY, Ha annapaTte 3ajaBa-
nn pexum «Paspes3 — Koarynsiumsa» npyv MOLLHOCTU
4,0 eanHny,. Yoananu rmnepTpogupoBaHHy0 HOCO-
IMOTOYHYI0O MMHOAMNUHY NOA4 KOHTPOfieM 3HAOCKOoMa,
cTapasicb He TpaBMMpOBaTb NMMEOUOHYI TKaHb
TpyOHbIX BanuvKoB, 4O MOMHON BU3yanu3aumm X0aH u
CNyXxoBbIX Tpy0.

Mpw npoBeaeHNM paarMoBOIHOBOW TUMNAHOCTO-
MUM Ha annaparte 3ajaBanu pexum «Paspes — Koa-
rynaumsy» npyv MoLuHocTn 2,5 eamHuud. TMMNaHOCTO-
My HaHOCWIM C MOMOLLBI BOMOCKOBOIMO 3MeKTpoda
TEE-230 B nepegHee-HWXHEM WNN 3adHEe-HWKHEM
KBagpaHTax GapabaHHOWM MepenoHKN B 3aBMCUMOCTM
OT CTPOEHWSI HAPY>KHOro CryXOBOro npoxogda. B tum-
naHoCcToMy, AnameTtp Kotopon coctasnan 1,5-2,0 mm,
BBOAMNM WYHT (Heinz Kurz GmbH, l'epmanus), yoep-
XMBas ee MUKpoLLMnuamu.

Y Bcex aeten B bapabaHHOW MonocTu 6bin 06-
Hapy>XeH 3KCCydaT pasfMYHOM KOHCUCTEHUMU — OT
Xugkoro o Bsikoro. [locne 9Bakyauuu akccygara,
HapabaHHy0 NONoCTe NPOMbIBaNM r3nonorM4ecknm
pacTBOPOM M MOCMEOyLWMM TpaHCTMMMNaHanbHbIM
HarHeTaHnem 0,3% pactBopa npenapata «®Pnokcu-
men» (World Medicine llac San. ve Tic. AS, Typuus).
Mpenapat, cogepxawuii B CBOEM COCTaBe LMMPO-
dbrioKcaumH, NPOSIBMSIET BbICOKYH aKTUBHOCTb B OTHO-
LLIEHMM BOMbLUNMHCTBA a3POOHbBIX FPAMMONOXNTENBHbBIX
1 rpamoTpuuaTenbHbIX MUKPOOPraHM3moB, Hanbonee
4YacTo BbI3bIBAIOLLMX BOCMAneHVe B CpedHeM yxe.
MecTHOoe npumeHeHMe npenapata cnocodcTeyeT
CO3[aHNI0 BbICOKMX U 3(PGEKTUBHBIX KOHLEHTpaLuui
aHTMOMOTMKA, CMOCOBCTBYIOLLErO KYNMPOBaHMIO BOC-
nanuTeneHoro npouecca B 6apabaHHon nonocTu, Npu
3TOM NEPEKPECTHOW PE3NCTEHTHOCTM C APYTMMUN aHTU-
BuoTukamun He pa3BuBaeTcs.

B nocneonepaunoHHbIn nepyog AeTy nony4a-
Ny aHTMOMOTMKOTEPaNUIO, AeCEeHCMBUNUanpytoLlee un
obuieykpennstowee neyeHve. Hocosyo Nonoctb U
HOCOIMOTKY NMpoMbIBanu npenapatoM «Aksa Mapuc»
(Jadran, XopBatusi) 3-4 pa3 B CyT C nocrenyLlmm
opolwleHneM npenapatom «Henagekc-HC» (World
Medicine llac San. ve Tic. AS, Typuus), cnocobcTBy-
OLLMM BBICTPOMY CHATMIO OTEKa M rMnepeMmu Crnu-
31CTON, @ TaKKe BOCCTAHOBIEHUIO (DYHKLMOHANbHON
CMOCOBHOCTU CITyXOBOW TPYyObI.

PE3YIIbTATbl U OBCYXXOEHUE

B uccnepoBaHne Obinu BKNtoYeHbl 34 aeten
¢ OCO, KoTopblM MPOBOAMIIOCHL KOMOWHUPOBAHHOE
XUPYpruyeckoe nedeHune, Bkrovarollee B cedd LWyH-
TMpoBaHne ©OapabaHHOM MOMOCTM B COYETAHUUN C
3HOOCKOMNYECKON afeHOTOMUEN N pPaaMoBOSTHOBOM
Koarynsumen HoCcoBbIX pakoBuH. OLeHKka adekTmB-
HOCTM NeYeHnsi NPOBOAMITACb HA OCHOBAHUU KIVHU-
YeCKMX OaHHbIX, pe3ynsraToB OTOCKOMWU, TUMMAaHO-
METPUN N TOHANbHOW ayauoMeTpUn.

Mocne npoBedeHHOro nevyeHus y GonbLUMH-
CTBa NauUMEHTOB OTMEYasioCb 3HAYUTENbHOE YMyu-

Meouyuna u sxonoeus, 2026, 2

LWeHne obLLero COCTOSHUSA U BOCCTaAHOBMIEHWE Crly-
XOBOW QOYHKLMW. YKe B paHHMIA nocneonepaumoHHbIN
nepuog Habnwganocb yMeHbLUEHWe YyBCTBa 3aso-
YKEHHOCTU yXa, ynyudlleHne BOCNPUATUS PEYU N HOp-
Manusaums HOCOBOIO AbixaHus. [1py KOHTPOMbHOM
oTtockonuu 6apabaHHasi nepenoHka ctaHoBunack 6o-
rnee Npo3payHOn U MOABWIKHOW, NPU3HAKM peTpakLmm
YMEHbLUANNCh.

Yepes 2-4 Hepn. GapabaHHasi nepernoHka 3a-
KpbiBanach 6e3 npusHakoB pybueBaHus, npuobpeTas
nepnamMyTpoOBO-CEPbLIN OTTEHOK. Y BCeX AeTen oTMme-
Yanocb cBOOOOHOE HOCOBOE AblXxaHWe. AHanmM3 KOH-
TPpOnA CnyxoBoK yHKUMKM NpoBoannn Yepes 1-3 mec.
C NPYMEHEHNEM aKyCTUYECKON MMMNeaaHCOMETpUM m
TOHamnbHOW ayanomeTpuun. PesynbraTtbl mccrnegosa-
HUA  MOKasanu, YTO KIMHUYECKOe BbI3AOPOBIIEHNE
pocturHyto y 33 (97%) peten. Mo gaHHbIM akycTu-
4Yeckon umnegaHcomeTpun Obina 3aperncrpmposa-
Ha TMMnNaHorpamma Tuna A 'y 32 geten, 4Yto cBuge-
TENbCTBOBaNo O BOCCTaHOBIEHUWN BEHTUMSILMOHHON
yHKLMKN crnyxoBow Tpybbl 1 HOpManuaaumm cocTo-
SHUS cpedHero yxa. Y 2 geTein Obinia ycTaHOBIEHa
TMnaHorpamma Tuna C. Peungue 3CO Obin KoHCTa-
TmpoBaH y 1 pebeHka, 4to notpeboBano Bnocneg-
CTBWW NOBTOPHOW TUMMAHOCTOMUN.

Pesynbratbl TOHaNbHOW ayguomMeTpun nokasa-
nn gocToBepHoe ynydueHue cnyxa. CpegHue noka-
3aTenu BO3QyLIHOW MPOBOAMMOCTU MOCHE NeYeHus
ynyywmnuce Ha 10-20 ab B 3aBUCMMOCTM OT UCXOA-
HOW CTeneHn TyroyxocTu. Hambonee BbIpaXXeHHbIN
adpbekT Habnogancs y geten ¢ ANUTENbHOCTBIO 3a-
boneBaHnsa meHee 1 T.

Mony4eHHble pesynbTaTbl CBUAETENbCTBYHOT
O BbICOKOW 3(p(PEKTUBHOCTN KOMOMHMPOBAHHOIO XU-
pypryyeckoro nogxoda B JEYEHMM 3KCCyAaTUBHOMO
cpegHero otuTa y geten. CovyeraHue WyHTUPOBaHUSA
H6apabaHHON NOMOCTM C yCTpaHEeHWEM adeHOWOOB B
HOCOITIOTKE Y PaavOBOMHOBOWM KOarynsiLMm HOCOBbIX
pakoBVH MO3BONSIET BO3AENCTBOBATb HE TONBKO Ha
nocneacTeust 3aboneBaHnst, HO U Ha OCHOBHbIE NaTo-
reHeTM4Yeckme MexaHu3mbl ero pa3BuTHs.

M3BecTHO, 4TO Beayly ponb B POPMUPO-
BaHuM OCO y ageten urpaet AUChYHKLMA CryxXOBOW
Tpybbl, CBsi3aHHass C runepTpoduen ageHongHown
TKaHW, XPOHNYECKMM BOCManeHneM HOCOINOTKU, HO-
COBOV MOMOCTU W HapyLIEHNEM a3pauun CpegHero
yxa. BkrioveHne ageHoTOMUKM, pagvMOBOITHOBOW KO-
arynsumMmM HOCOBbBIX PAKOBWH W TUMMN@HOCTOMMM B
KOMMMEKC XUPYPruyeckoro neveHus cnocobcTtayeT
BOCCTaHOBJIEHMIO MPOXOOUMOCTU CIyXOBOW Tpy6bl,
YMEHbLLUEHVIO BOCNanuUTeNbHOro npouecca u ynyd-
WeHN YHKUMN cpedHero yxa. lNonyyeHHble gaH-
Hble NOATBEPXAAIT, YTO KOMOMHUPOBAHHOE feYeHne
obecrneymBaeT 6ornee CTONKNIA KINTMHNYECKUI 3 heKT.

MonoxuteneHas AMHamuka TUMMNaHoMeTpude-
CKMX nokasaTenen n ynydleHme CriyxoBon (OyHKLMK
y OOMnblUMHCTBA NaUMEHTOB CBMAETENbLCTBYIOT O BOC-
CTaHOBIEHMN bU3nonormyeckorn BeHTuUnAummn bapa-

111



Kiaunanyeckass MeIuIMHA

6aHHol nonoctn. OcobeHHO BaXXHO CBOEBPEMEHHOE
nevenne OCO y geTen paHHEro Bo3pacTa, NOCKOSbKY
ONUTENbHOE CHUXKEHUE CryXa MOXET NPUBOAUTL K 3a-
OepKKe peyeBoro 1 NC1xX03MOLIMOHANbLHOMO PasBUTUS.

Pesynbrathl cornacylotcs ¢ AaHHbIMU COBpe-
MEHHbIX MCCMNeaOoBaHU, COrnacHo KOTOPbIM KOM-
nnekcHoe xmpyprudeckoe neveHne ACO gemoHCTpu-
pyeT 6onee BbICOKY 3¢p(PEKTUBHOCTL NO CPaBHEHWUIO
C W30MMPOBaHHbLIM LWYHTUpOBaHMem 6GapabaHHoW
nornoctu. MNpn 3TOM MMHUMArnbHas 4YacTtoTa OCIOX-
HEHMIM N XOpoLLas NepPeHOCMMOCTb BMeLlaTenscTea
MO3BOMNSAIOT CYMTaTh AaHHbIN MeTogd Ge3onacHbiM U
NepCrneKkTUBHbIM NS LMPOKOro NPUMEHEHUS B OET-
CKOW OTOPMHOMAPUHIONOMnK.

Taknum obpa3om, KOMOMHMPOBAHHLIA CMOCO6
XVPYPr1MYecKoro neyYeHns aKCCyaaTUBHOIO CpedHero
oTUTa y OeTen sIBNsieTcsl naToreHeTnyeckn obocHo-
BaHHbIM, 3 (EKTUBHBIM M NO3BONSIET JOOUTLCHA CBO-
60OHOro HOCOBOIO [AbIXaHWsl, CTOMKOTO BOCCTAHOB-
NEHNST CNYXOBOW (PYHKUUN, YNYYLIEHUS BEHTUNALMM
CPELHEro yxa W CHWXEHWUs 4acToTbl peunaMBoB 3a-
bonesaHus.

BbIBOAbl

1. ADeHOTOMMSA 1 pagnoBOHOBas Koarynsaums
HOCOBbIX PaKOBWH 3HAYMTENbHO MOBbIWAET adhdek-
TUBHOCTb feYeHuns y AeTel ¢ HapyLleHneM HOCOBOro
AblXaHus.

2. TumnaHocTomMus ocTaeTcs Haubonee ad-
hEKTUBHBLIM METOAOM BbICTPOro M CTOMKOro BOCCTa-
HoBneHus criyxa npy 3CO.

3. OHpocKonuyeckne TeXHOMormM Mo3BonstoT
OOHOMOMEHTHO, 6ECKPOBHO 1 aTpaBMaTU4HO NOBbLICUTb
TOYHOCTb Onepaumii U CHU3UTb YacTOoTy pPeLyanBOB.

Bknad asmopos:

M. A. OcnaHoBa, E. XK. MaxambetuuH, A. XK.
WwmaHbepamnesa, C. U. TypryHbaeBa — KoHUeNUUst 1
Au3anH nccnegoBaHus.

E. >K. MaxambeTtuuH, A. XK. MImaHbepanesa, C.
W. TypryHbaeBa — cbop n obpaboTtka maTepmana.

C. A. OcnaHoga, Y. I. Paxmankynos, M. . a-
pubaeB — HanMcaHne TekcTa

C. A. OcnaHoBa — pejakTMpOBaHue.

KoHgprnukm unmepecos:
KOHMNUKT MHTEpecoB He 3asiBreH.
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Aim. To determine the effectiveness of simultaneous combined surgical treatment of combined pathology
of the nasopharynx, nasal cavity and middle ear in children with otitis media with effusion using radio wave
surgery.

Materials and methods. The results of examination and treatment of 34 children aged 3 to 14 years
before and after simultaneous surgical treatment of adenoids, vasomotor rhinitis and otitis media with effusion
for the period 2022 — 2025 were studied. The surgical treatment used the Surgitron radio wave surgical device
(ELLMAN International, USA), the operating microscope (Carl Zeiss AG, Germany), the tympanostomy tubes
(Heinz Kurz GmbH, Germany), and endoscopic equipment.

Results and discussion. Hearing restoration according to tonal threshold audiometry was recorded in
33 (97%) children. According to the results of acoustic impedancometry, type A tympanogram was observed
in 32 (94.1%) children, type C —in 2 (5.9%). Relapse after 6 months was diagnosed in 1 (3%) child, and it
subsequently required repeated tympanostomy.

Conclusions. Adenotomy and radio wave coagulation of the nasal concha significantly increases the
effectiveness of treatment in children with impaired nasal breathing. Tympanostomy remains the most effective
method of rapid and permanent hearing restoration in children with exudative otitis media. Endoscopic
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technologies make it possible to simultaneously, bloodlessly, and atraumatically improve the accuracy of
operations and reduce the frequency of relapses.

Key words: oftitis media with effusion; vasomotor rhinitis; adenoid vegetation; radio wave surgery;
impedance measurement
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Makcam. PagnoTonkbIHAbI XMPYPrvsiHbl KorndaHa oThbIpbIn, 9KCCyAaTuBTI OTUT Meguackl 6ap 6ananap-
Oa MYPbIH-KYTKbIHLLAK, MYPbIH KybICbl )X@HE OpTaHfbl KynakTblH OipikTipinreH matonorusicelH 6ip measringe
OipiKTipinreH XMpyprusanblk eMaeyain, TUIMAINIriH aHbIKTaHbI3.

Mamepuandap »xoHe adicmep. 2022 — 2025 xbingap ke3eHiHae ageHouaTapabl, Ba3OMOTOPSbl PUHUTTI
)KOHe SKCCyAaTUBTI OTUTTI Bip Me3ringe Xupyprusnblk emaeyre AeviH xeHe ofdaH KeriH 3-14 xac apanblifblH-
narbl 34 GanaHbl TEKCepy XXeHe emaey HOTWXKenepi 3epTTengi. xmpypruanblk emaeyae «Surgitron» (ELLMAN
International, AKLL) pagnoTonkbiHObl XMpYpPrusanbik annaparsl, onepaumsnbik Mukpockon (Carl Zeiss AG, lepma-
HMS1) ManganaHbgbl, TMMNaHoctoMusAnblk TyTikrep (Heinz Kurz GmbH, MepmaHnus), 3HOOCKONUSANbIK XKadapblK.

Hemuxxenep xoHe markbinay. OblObICTbIK LLEKTI ayanoMeTpusi 6orbIHLLA eCcTy KabineTiH KanmnbiHa Ken-
Tipy 33 (97%) 6anaga TipkenreH. AKycTuUKarnblK MMNegaHCOMETpUst HaTwxkenepi 6orbiHwa A TunTi TMMna-
Horpamma 32 (94,1%) 6anaga, C — 2 (5,9%) tunte Gankangbl. 6 angaH keriH kavtanady. 1 (3%) 6anaga
aHbIKTanabl, 6yn KeliHHEH TUMNAHOCTOMUSAHbI KAXET ETTi.

KopbimbiHObiiap. MypbIHHbIH aA€HOTOMMSIChI XoHEe PaamMOTONKbIHAbI KOAarynsiumst MypbiHHbIH, ThIHbIC
anybl 6y3binFaH 6ananapga emaeyaid TMiMAINIriH anTapnbikTan xxakcaptagbl. TUMNAHOCTOMUST 3KCCYAATUBTI
oTUT Meguackl 6ap 6ananapaa ecty kabineTiH Tes XXeHe TypaKTbl KannbiHa KeNTipy4iH eH TMimai aaici 6onbin
kana b6epepi. AHgoCKONMANbBIK TEXHONOrMANap onepauusnapgbiH gangiriH 6ip mesringe, kaHcbl3, aTpaBMaTu-
Kanblk TYPAE apTTbipyFa XXoHe KaTarnaHy XuiniriH TeMeHaeTyre MyMKiHAik 6epeai.

Kinm ce3dep: akccyoaTvBTi OTUT; BAa3OMOTOPSIbl PUHUT; adeHoUAThl eCiMAiKTep; pagnoTONKbIHAbI XK1-
pyprusi; MMnegaHcoMeTpus
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Introduction. Dermatoscopy and bioengineering methods are high-value non-invasive diagnostic tools
used to differentiate between eczema and xerosis, which often present with similar clinical features. Although
both pathologies are characterized by skin dryness, their morphological and functional natures differ signifi-
cantly.

Aim. To comparatively characterize the dermatoscopic signs and biophysical indicators of eczema and
xerosis, to study the morphofunctional features of eczema and skin xerosis and to identify objective criteria
for the differential diagnosis of these pathologies based on dermatoscopic signs and biophysical indicators
(corneometry, sebometry, pH-metry).

Materials and methods. The study involved 32 patients with eczema and 27 patients with xerosis. The
comprehensive diagnostic approach was employed: morphological changes were examined using polarized
dermatoscopy, while the functional state of the skin was assessed through pH-metry, corneometry (moisture
measurement) and sebometry (lipid level evaluation).

Results and discussion. In dermatoscopy, yellowish scales and an irregular arrangement of dotted
vessels were characteristic for eczema, while thin white scales and an avascular background were the main
markers for xerosis. Functional analysis revealed significantly lower skin hydration and lipid levels in the
xerosis group, as well as changes in skin surface pH values. According to the Youden index, the avascular
background, lipid deficiency, and pH-metric data had the highest value in clarifying the diagnosis of xerosis.

Conclusion. Combining dermoscopy with the results of pH-metry, corneometry, and sebumetry allowed
for objective assessment of the «acid mantle» and the functional state of the skin, thereby enabling high-pre-

cision differentiation between eczema and xerosis.

Key words: dermatoscopy; eczema; xerosis; bioengineering; hydrogen ion concentration

INTRODUCTION

Eczema is a common disease that manifests it-
self in the early stages, can become chronic over time,
and causes many negative consequences [1]. The
development of the disease manifested by disruption
of the skin barrier, structural changes in the epidermis
and dermis, and a decrease in the functional param-
eters of the skin. The weakening of the skin barrier
function is associated with changes in the composition
of its proteins and lipids, resulting in rapid loss of mois-
ture and dryness of the skin [2, 3]. Thus, in eczema,
the skin barrier is disrupted and inflammatory reac-
tions are intensified, which creates conditions for the
development of acute and chronic changes.

This pathology is characterized by three main
morphological features; the presence of numerous
small foci, a variety of clinical manifestations, and
pronounced itching. In order to describe clinical poly-

Meouyuna u sxonoeus, 2026, 2

morphism, the concept of the “eczema triangle” used
in German and Japanese dermatology. Multifocal
lesions manifested by the appearance of individual
papules and vesicles in different areas of the skin.
In acute eczema, erythema, papules, seropapules,
vesicles, pustules, scaling, and crusting observed. In
chronic eczema, skin thickening, increased pigmen-
tation, or in some cases, its decrease, are character-
istic [4, 5]. These changes lead to the clinical mani-
festation of skin lesions and the formation of foci of
lichenification. Apart from these common symptoms,
itching, burning and pain considered to be among the
most unpleasant symptoms for patients [6, 7].
Xeroderma or dry skin (xerosis cutis, asteato-
sis) is a common pathological condition that devel-
ops due to an imbalance in the hydrolipid balance of
the skin. It manifests itself in the form of tightening,
roughness, peeling and desquamation of the skin. As
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a result, of increased itching, excoriations appear, in-
creasing susceptibility to infectious complications [8,
9, 10]. An important role in the development of xe-
rosis is the violation of the acid-base balance of the
skin. Under normal conditions, the «acid mantle» of
the skin inhibits the growth of bacteria and regulates
the work of enzymes. In xerosis, the shift of the pH
level towards an alkaline environment inhibits the en-
zymes responsible for the self-repair of the skin. This
process disrupts the natural shedding of horny scales
(desquamation), causing the accumulation of thick,
rough scales on the surface of the skin.

Xerosis of the skin can caused by external fac-
tors, in particular, low temperatures and frequent skin
cleansing. In addition, its development influenced by
internal factors — age, hormonal changes and genetic
predisposition. In some cases, xerosis manifests it-
self as a symptom of a number of systemic or derma-
tological diseases [10, 11, 12, 13].

These two conditions, based on a violation of
the skin barrier function (eczema and xerosis) often
confuse doctors in their practical work. This is be-
cause, although their external symptoms are simi-
lar, the treatment tactics are fundamentally different.
Therefore, to clarify the diagnosis, visual examination
alone is not enough, it is necessary to resort to the
help of modern technical means.

Dermatoscopy is a non-invasive clinical tool for
in vivo assessment of various structures in the epider-
mis and subepidermal layer of the skin. Conventional
hand-held dermatoscopes provide 10x magnifica-
tion, while videodermatoscopic systems provide sig-
nificantly higher magnifications, up to 140x [14,15].
This method allows to clearly see the skin structures
and detect pathological changes early. Dermatosco-
py provides important information in clinical research
and diagnosis. In addition, this method also used to
monitor the effectiveness of treatment.

Sebumeter is a device for determining the
amount of sebum on the skin. It allows not only for
traditional measurements, but also for quantitative
measurement (in yg/cm?) of oily residues on the skin
from topical products [16]. The accuracy of the device
allows monitoring the level of oil in the skin over time
and evaluate the effect of various cosmetic or medi-
cal preparations. Its results provide reliable informa-
tion in clinical studies and help determine individual
skin care strategies. In addition, this method used as
a standard method in the study of skin oil balance.

The outer layer of the skin (the epidermis) is
the main barrier that maintains the moisture balance
in the body and regulates the level of transepider-
mal water loss (TEWL). The secretions secreted by
the sebaceous glands form a special lipid layer on
the skin surface, which acts as a natural protective
barrier that prevents excessive water evaporation.
In pathologies such as eczema, the integrity of this
barrier disrupted, causing dryness and persistent
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itching of the skin; such conditions can be corrected
with topical therapy or special moisturizing methods.
Currently, optical and electrical sensing technologies
are widely used to accurately assess skin moisture
[17, 18, 19, 20, 21].

Each method has its own unique characteristics:
optical methods allow for a precise and visual assess-
ment of the skin’s surface structure, while electrical
sensing quantitatively determines the amount of wa-
ter in the skin. These two methods complement each
other and allow for a comprehensive analysis of skin
moisture levels. Skin moisture assessment often relies
on the electrical properties of the stratum corneum.

A common tool for measuring this parameter is
a corneometer, which records changes in the dielec-
tric conductivity of a material when it is in contact with
the skin [22]. Corneometer results help monitor skin
condition, record moisture changes, and evaluate the
effectiveness of skin care products. In addition, this
tool is a standard and reliable method for studying
skin physiology.

Measuring the pH level of the skin’s surface
layer allows clinical studies to monitor dangerous
pH changes following external factors and to assess
acute or chronic changes in damaged skin [23]. pH
fluctuations can affect the structure of epidermal lip-
ids, the balance of the microbiome, and enzymatic
processes, leading to the development of inflamma-
tory reactions or exacerbation of skin diseases. In this
regard, measuring the pH of the skin surface is an
important diagnostic method in dermatological prac-
tice and in assessing the effectiveness of treatment.

The device for measuring skin acidity based on
the potentiometric principle. A sensitive glass elec-
trode and a reference electrode combined in a spe-
cial probe. When the device comes into contact with
the skin, the glass electrode reacts with the activity
of hydrogen ions and registers an electrical potential,
which is compared with a constant voltage on the ref-
erence electrode. The resulting potential difference is
displayed on the digital screen of the device as the
actual pH value [24, 25].

Both conditions manifested by peeling and
itching of the skin, which can lead to errors in clin-
ical diagnosis. Since traditional biopsy is invasive,
the use of modern methods such as dermatoscopy
is relevant. Dermatoscopy allows studying the mi-
crostructure of the skin without invasive methods,
demonstrating the relationship between clinical signs
and histological changes. In addition, instrumental
measurements such as corneometry, sebometry and
pH-metry are used for a comprehensive assessment
of the functional state of the skin.

The aim of the study was to comparatively
characterize the dermatoscopic signs and biophys-
ical indicators of eczema and xerosis, to study the
morphofunctional features of eczema and skin xero-
sis and to identify objective criteria for the differential
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Table 1 — Distribution of dermatoscopic features between the eczema and xerosis groups

Dermatoscopic parameter Group | Group I X2 p
Pink/Red 28 (87.5%) 7 (25.9%) 22,94 <.001
Background color
White/Pale 4 (12.5%) 20 (74.1%) 22,94 <.001
Yellow 26 (81.3%) 2 (7.4%) 32,31 <.001
Shell color -
White (dry) 6 (18.7%) 25 (92.6%) 32,31 <.001
Root picture Pointed roots 27 (84.4%) 3 (11.1%) 31,54 <.001
Location Irregular 31 (96.9%) 3 (11.1%) 43,82 <.001

diagnosis of these pathologies based on dermato-
scopic signs and biophysical indicators (corneometry,
sebometry, pH-metry).

MATERIALS AND METHODS

The study included 59 patients aged 60-90
years with skin peeling and signs of inflammation. Pa-
tients were divided into two groups according to their
clinical diagnosis: group | (eczema) — 32 individuals
with chronic or acute eczema of the hands; group Il
(xerosis) — 27 individuals with pronounced dryness of
the skin (xerosis cutis).

Inclusion and exclusion criteria were the fol-
lowing: patients over 60 years of age who had not re-
ceived local or systemic hormonal therapy in the last
21 days were included in the study; individuals with
infectious skin lesions and histologically questionable
diagnosis were excluded from the study.

The study was conducted using DermLite
DL4 (3Gen, USA) digital dermatoscope in polarized
light mode. The affected areas of each patient were
photographed at 20x and 50x magnification. During
the evaluation, primary attention was focused on the
background color, the morphology of the scales, and
the distribution architectonics of the vascular pattern.

For the objective assessment of the func-
tional indicators of the skin, diagnostic systems by
Courage+Khazaka electronic GmbH (Germany) were
used. The level of hydration of the stratum corneum
(corneometry), the lipid layer and fat content of the
skin surface (sebometry), as well as the assessment
of the acid-base balance of the skin (pH metry) were
carried out. The methods allowed to determine the
state of the protective layer of the epidermis. The
study was conducted on the skin of the forearms and
hands of the patients and on the outer surface of the
ankles and feet. All measurements were recorded un-
der standard temperature and humidity conditions to
avoid the influence of external factors.

The data obtained during the study processed
in the IBM SPSS Statistics 22.0 software package. All
quantitative results presented as the mean value and
standard error (M+m). In order to compare qualitative
indicators, such as the frequency of dermatoscopic
signs, the Chi-square (x?) criterion used. The differ-
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ence in biophysical values (corneometry, sebometry
and pH-metry) between the two groups was assessed
using the Student’s t criterion. To determine the effec-
tiveness of diagnostic methods and the accuracy of
markers, including acidity-alkali indicators, the Youd-
en index (J) was calculated according to the formula:

J = Sensitivity + Specificity — 1 (1)

The results considered reliable when the sta-
tistical significance level was p<0.01.

RESULTS

Statistically significant differences recorded in
the distribution of dermatoscopic features between
the eczema and xerosis groups (table 1).

The study showed that the highest sensitivi-
ty and specificity in diagnosing eczema found to be
irregularly arranged punctate veins. For xerosis, the
combination of a vascular background and white
scales had the highest diagnostic value (Table 2).

To illustrate these morphological differences,
clinical and dermatoscopic images obtained during
the study are presented below. The study subjects
exhibited multifocal lesions characterized by dryness
and signs of inflammation (fig. 1). Multifocal lesions
on the lower legs of a patient from the study group.
The skin exhibits signs of inflammation, dryness, and
excoriations (scratch marks) resulting from itching.

Dermatoscopy revealed distinct morphological
features for each condition. In patients with eczema, the
most prominent signs were a deep red or pink back-
ground (87.5%) and yellowish scales (81.3%). The
figure 2 demonstrates a characteristic pink/red back-
ground, indicating chronic inflammatory infiltration and
vasodilation in the dermis. Yellowish scales are visible,
corresponding to microexudation (serous exudate) ab-
sorbed into the hyperkeratotic layers. An irregular vas-
cular pattern is also characteristic of this pathology.

In contrast, xerosis was characterized by a pale
or whitish background (74.1%) and the presence of
white dry scales (92.6%). The figure 3 shows a pale or
whitish background with white dry scales, indicating a
disruption in the desquamation process due to lipid de-
ficiency. The significant absence of a vascular pattern
(rootless background) confirms the non-inflammatory,
degenerative nature of the condition.
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Table 2 — Diagnostic efficacy analysis

Dermatoscopic marker Sensitivity (%) Specificity (%) Youden index
Irregular vascular pattern (eczema) 96,88 88,89 0,8577
Rootless background (xerosis) 85,19 96,88 0,8207
Yellowish scales (eczema) 81,25 92,59 0,7384

i :

Figure 1 — Multifocal lesions characterized by Figure 3 — Dermatooscopy of xerosis

dryness and signs of inflammation The diagram presents comparative data on the
w"rw biophysical condition of the skin in patients. It dis-
B

plays the mean values of three key indicators: skin
pH, sebumetry (lipid/sebum levels), and corneometry
(hydration levels), measured on two body sites—the
forearms/hands and lower legs. The data reveal crit-
ically low lipid levels (approx. 14-17 yg/cm?) and hy-
dration (30-31 units), as well as a pH shift towards
alkalinity (above 5.5), confirming the disruption of the
skin barrier in eczema and xerosis (fig. 4).

DISCUSSION

The results of the study show that although
eczema and xerosis appear clinically similar, their
functional and morphological features are completely
different. The integrated diagnostic method we used
- combining visual dermatoscopy with biophysical
measurements - allows us to reduce errors in diag-
nosis. Although eczema and xerosis appear clinically
similar, their functional and morphological features
are completely different. The integrated diagnostic
method we used - combining visual dermatoscopy
with biophysical measurements - allows us to reduce
errors in diagnosis. The most pronounced dermato-
scopic signs of chronic eczema are brown-pink dots,
Figure 2 - Dermatoscopy of chronic eczema yellow scales and yellow-pink scales. In addition, less
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Figure 4 — Comprehensive assessment of biophysical skin parameters in the studied patients

common signs include local pale peeling and the ap-
pearance of pinpoint veins, which allow us to assess
the degree of skin damage and morphological fea-
tures of the disease [26, 27, 28].

These visual markers closely related to a de-
crease in skin moisture levels (corneometry). Thus,
dermatoscopic examination is an objective method
that allows assessing not only changes on the skin
surface, but also microcirculatory and metabolic dis-
orders in its deeper layers. Primary acute clinical
lesions include erythema, edema, papules and vesi-
cles, rarely bullae. Secondary chronic lesions include
crusts, lichenification, hyperkeratosis, scaling and fis-
sures [29, 30].

Chronic eczema in elderly patients character-
ized by the absence of spongiosis characteristic of
the acute inflammatory phase. In chronic eczema,
new papular or vesicular elements gradually disap-
pear, and in their place, changes such as hyperker-
atosis, thickening of the epidermis (acanthosis), and
dermal fibrosis lead to the development of lichenifi-
cation, which characterized by thickening of the skin
and flaking. As a result, of constant and intensive
scratching of the affected areas, large, pronounced
lichenified nodules may appear.

Another characteristic feature of the chronic
process is hyperpigmentation, which in atopic derma-
titis often manifests itself in the form of a “dirty neck”.
In some cases, depigmentation is observed along
with chronic lesions, which is considered to be leuko-
derma or vitiligo-like changes and occurs in approx-
imately a certain proportion of patients with atopic
dermatitis [4, 31].

In the study, 87.5% of patients with eczema
had the deep red or pink background. This is a clear
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sign of chronic inflammatory infiltration and vasodi-
lation in the dermis. The most important diagnos-
tic marker is the irregular arrangement of punctate
vessels (96.9%). The presence of Youden index of
0.8577 confirms the high reliability of this sign in dif-
ferentiating eczema from xerosis.

The predominance of yellowish scales in ec-
zema foci (81.3%) indicates that, despite the clinical
reduction of spongiosis, microexudation (serous ex-
udate) is still present in the deep layers of the skin.
This exudate is absorbed into the hyperkeratosis lay-
ers and is visible on dermatoscopy as a «yellow drop»
or yellowish scales. The specificity of this sign was
92.59%. Xerosis is not an inflammatory condition, but
a result of depletion of the structural and functional
resources of the skin. Our study clearly demonstrated
the unique «rootless» nature of xerosis.

Dermatoscopic examination of the skin of el-
derly individuals revealed a widespread presence of
uneven pigmentation and vascular telangiectasia (lin-
ear and branching veins) [32].

The main features of xerosis were a pale or
whitish background (74.1%) and a complete absence
or very rare occurrence of vascular patterns (only
11.1%). The specificity of the «vessel-less back-
ground» marker was 96.88%, confirming that xerosis
is a non-inflammatory degenerative process.

The characteristic white dry scales of xerosis
(92.6%) indicate a violation of the desquamation (fall-
ing off) process of corneocytes in the stratum corne-
um of the skin. In this case, the scales appear «pow-
dery» or plate-like due to the complete absence of
moisture and lipids in the surface layer of the skin.

In practical dermatology, the following classifi-
cation based on specific criteria used to clarify the de-
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gree of skin dehydration: In mild cases, the process
of desquamation observed only within the natural
lines and folds of the skin. In moderate cases, des-
quamation extends to areas outside the skin folds,
and changes in the skin contour become noticeable.
In severe cases, large plate-like scales form on the
skin surface, and the pathological process complicat-
ed by the appearance of deep cracks. Such a derma-
toscopic grading system allows clinicians to track the
dynamics of external and internal factors affecting the
progression of xerosis, as well as to objectively as-
sess the effectiveness of the prescribed therapeutic
course [8, 32].

The hardware data obtained during the study
revealed the pathophysiological causes of the derma-
toscopic appearance.

Sebometric indicators clearly showed atrophy of
the sebaceous glands in elderly patients: on the fore-
arms — 14.105 pg/cm?, on the ankles — 17.044 ug/cm?
Such a critically low level of lipids indicates the de-
struction of the hydrolipid mantle of the skin. This is
the main reason for the appearance of «white flakes»
and a feeling of tightness of the skin in xerosis. Low
oiliness makes the skin too sensitive to any external
influences (temperature, clothing).

Corneometric values in the range of 30.6-31.0
units confirm pronounced dehydration of the skin.
This is an indicator of high TEWL. In eczema, this
indicator may be somewhat unstable compared to
xerosis due to chronic inflammatory infiltration, but in
general it indicates a violation of the barrier function
of the skin.

Skin pH between 5.045 and 5.552 indicates a
weakened skin «acid mantle» in elderly patients. A
pH close to or above 5.5 (alkalinization) creates fa-
vorable conditions for bacterial growth on the skin
and increased itching in chronic eczema.

In chronic eczema, itchy and painful skin is of-
ten experienced by patients, significantly negatively
impacting their quality of daily life [33, 34, 35].

Thus, our study showed that dermatoscop-
ic irregular punctate veins (Youden index 0.8577)
and yellowish scales (specificity 92.59%) are the
most important diagnostic criteria for differentiating
chronic eczema from xerosis. In addition, instrumen-
tal diagnostics (sebometry, corneometry, pH-metry)
objectively proved the hydrolipidic deficiency and
acid-base imbalance underlying these pathologies.
This comprehensive diagnostic approach allows for
accurate diagnosis of skin diseases in elderly pa-
tients and the appointment of effective pathogenetic
therapy.

CONCLUSION
The results of the study showed that in patients
aged 60-90 years, biophysical parameters of the skin
decrease to a critical level. These data justify the need
for the mandatory use of intensive emollient therapy
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aimed at restoring the barrier function of the skin, not
limited to anti-inflammatory therapy, in the treatment
of eczema and xerosis in the elderly persons.

The combination of visual dermatoscopic as-
sessment with instrumental biophysical methods
(corneometry, sebummetry, pH-metry) allows for a
comprehensive assessment of not only external mor-
phological changes in the skin, but also its deep func-
tional state. The irregular vascular pattern and yel-
lowish scales detected in chronic eczema indicate the
exudative nature of the pathological process, while
the vascular background and pale-dry scales charac-
teristic of xerosis characterize a pronounced deple-
tion of the lipid-structural reserves of the skin.

Although lichenization and acanthosis, which
are common in old age, obscure the classic clinical
signs, dermatoscopic markers have a high diagnos-
tic value in differential diagnosis. In addition, the cor-
relation between the decrease in skin moisture and
oiliness and the shift of pH to an alkaline environment
indicates a violation of the skin barrier and the cre-
ation of favorable conditions for the persistence of a
chronic inflammatory process. Thus, the data ob-
tained demonstrate the importance of considering
morphological and functional changes in the skin as
a single system. The proposed comprehensive diag-
nostic approach not only reduces diagnostic errors,
but also allows the development of pathogenetically
justified and clinically effective treatment strategies,
taking into account the age characteristics and indi-
vidual biophysical parameters of the patient.
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ONarHOCTUYECKUMW WHCTPYMEHTaMM, Mcnonb3yembiMu Ans auddepeHumansHOn AMarHOCTUKA 3K3eMbl U
KCepo3a, 4acTo MMEILLMX CXOXKMNE KMMHUYECKUE NPU3HaKM. XoTs obe NaTtonornm xapakTepuayoTCs CYXOCTbiO
KOXW, X Mopdpornornyeckasi u yHKUMOHanbHas npupoaa CyLLeCTBEHHO pas3nmMyaeTcs.
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Llenb. CpaBHUTENbHAs XapakKTepUCTMKa [AepPMaTOCKOMUYECKMX MNPU3HAKoB U Brnodmanyeckmx
rnokasaTernen 9Kk3emMbl U Kcepo3a, U3yvyeHne MopdodyHKLUMOHANbHLIX OCOOEHHOCTEN 3K3eMbl U Kceposa
KOXW 1 BbisiBNIEHNE OOBEKTMBHBIX KpUTEpUEB AnddepeHumanbHOM ANarHOCTUKM 3TUX NaToONOrMn Ha OCHOBE
AepmMaToCKOMMYECKNX NPU3HaKoB 1 Grnodmnandecknx nokasartenemn (kopHeomeTpusi, cebomeTpus, pH-meTpus).

Mamepuarnbl u MemoObl. B nccrnegoBaHum NpuHANM yvactve 32 naumeHTa ¢ 9k3eMOor 1 27 NauneHToB
C Kcepo3oM. Bbinm MpMMeEHEeH KOMMIEKCHbIA OWarHOCTUYECKMIA noaxond: MopdOosiormvyeckme M3MeHEeHUus
N3y4anmchb C NOMOLLIbHO NONSPU30BAHHOM AEPMAaTOCKOMNUK, a PYHKLIMOHANbHOE COCTOSIHNE KOXM OLIEHMBArIOCh
nocpeacTBoM pH-mMeTpun, KOPHEOMETPUMN (M3MEPEHNE BNAXHOCTN) N ceboMeTpum (OLeHKa YPOBHS NMUMUAOR).

Pesynbmambi u obcyxdeHue. NMpyn AepmaToCcKONUU OSis 9K3eMbl ObINMM XapaKTEepHbl XXenToBaTble
Yellynkn 1 becrnopsigoYyHoe pacrnoriokeHne TOYEeYHbIX COCYAOoB, B TO BPEMS KaK TOHKME Genble YeLllynku U
aBacKynsipHbI poH ObINM OCHOBHBbIMIU MapkepamMu Kceposa. PyHKLMOHANbHbIN aHanm3 BbiSiBU 3HAYUTENBHO
bornee HU3KME YPOBHU rmapataumm KOXu U NUNUAOB B rpynne Kceposa, a Takke U3MeHeHust 3HavyeHun pH
noBepxHocTn koxu. CornacHo uHaekcy KOpgeHa, aBackynsipHbii ¢oOH, AedduuMT NUNMAOB M AaHHble pH-
METPUMN UMENN Hambonbluee 3HaYeHne B YTOYHEHUMN OMarHo3a Kceposa.

Bbigodbi. CoueTaHne gepmartockonuu ¢ pesynsratamym pH-meTpum, KOpHeoMeTpum U cebomeTpumn
No3BONSIET 0GbEKTUBHO OLIEHUTb «KUCIOTHYH MaHTUO» U DYHKLUMOHANbHOE COCTOsIHUE KOXM, oGecrnevnBas
TEM CaMbIM BbICOKOTOUHYH AMddEepPEHLMALMIO MEXY SK3EMON U KCEPO3OM.

Knoyeabie crioea: OepMaToOCKOMNUSA; 3K3ema; KCepos; OMOMHXeHepus; KOHLUEHTpauus BOOOPOAHbLIX
NOHOB

T. b. U6paesa’™, 3. )Kemnucbaeasa’, A. T. Hypmyxambemosa', H. XK. Pama3saHoea’, 5. Epbonamkbi3bi’

OK3EMA XOHE KCEPO3 KE3IHAET TEPIHI CANbICTbIPMAIbI MOP®O-®YHKLUUOHANADLIK
BAFANAY: UHBA3UBTI EMEC OEPMATOCKOMNWUA MEH BUOUHXXEHEPIIK SAICTEPAIH POIll

'«AcTaHa meauuuHa yHuepcuTeTi» KeAK, aepmaToBeHepornorus xaHe gepmaTokocMmeTonorus kadenpacsl
(100000, KasakctaH Pecnybnukacsl, AcTaHa K., benbitwinik k-ci, 49a; e-mail: mail@amu.kz)

*ToprblH BepikkaHKbI3bl UOpaeBa — «AcTaHa MeanumHa yHuBepcuteTi» KeAK, aepmaTtoBeHepornorus xxeHe
aepmartokocmeTonorusa kadpegpackl; 100000, KasakctaH Pecnybnukacbkl, Actana k., benbitwinik k-ci, 49a;
e-mail: ibraeva.t@amu.kz

©3ekmirniei. JepmaTtockonus MeH OMOMHXeHepnik aaicTep — KNMHMKanbIK KepiHicTepi ykcac 6onbin
KereTiH 9K3emMa MEeH KCepOo3[bl axblpaTy YLWiH KOnAaHbiNaTblH KyHAbl MHBa3UBTI eMeC AMarHOCTMKasblK
Kypangap. Eki natonorua ga TepiHiH KypFayblMeH cunaTTanfaHbiMeH, onapgblH MOpOnorusnbIK XeHe
dyHKUMOHaNablk TaburaTbl anTapnbiKTan epekweneHesi.

Makcam. 3k3ema MeH Kcepo3ablH AepMaTocKonusanbik 6enrinepi MeH 6uodumamkanbik KEpCeTKILUTEPIHIH
canbICTbipMarnbl cunatTamachl, 3k3emMa MeH Tepi KCepo3bIHbIH MOPOYHKLMOHANAbl epEeKLUENIKTEPiH 3epTTey
XoHe JepMaTockonusnblK Genrinep meH Guodmankanblk KepceTkiwTep (KkopHeomeTpus, cebomeTpus, pH-
MeTpus1) HeridiHAe OCbl naTonoruanapabl anddepeHumanabl AMarHoctTukanaygblH 06 beKTUBTI KpUTEPUIANEPIH
aHbIKTay.

Mamepuandap xeHe adicmep. 3epTTeyre ak3emachl 6ap 32 NauMeHT XXaHe Kceposbl 6ap 27 nauneHT
KaTbICTbl. KelleHai AgnarHocTukanblk TacCin KonaaHbingbl: MOponornsnbIk e3repictep nondpusauusinaHFaH
JepmMarockonuna KemeriMeH 3epTTengi, an TepiHiH (OyHKUMOHanablK Kafgavbl pH-meTpusa, KopHeoMeTpus
(bIFAnabINbIKTLI eriey) XeHe ceboMeTpus (MMnuaTep OeHreniH 6aranay) apkbiibl baranaHabi.

Hamuxenep xoHe marikbinay. JepmaTockonus Kesinge aKk3eMara capfbill Kabblpluakrap MeH HyKTeni
TamblpriapAblH PETCi3 OpHanacybl ToH 6orca, Kcepo3ablH Heri3ri Mapkeprepi peTiHae XXyka aK KabblpLuakrap MeH
aBackynsaprbIK (Tamblpcbid) QOH aHbikTangpl. PyHKUMOHaNAbIK Tangay Kkcepos To0biHAa Tepi rmapatauusachi
MEH nuUNuATep [LOEeHreviHiH, anTapnblikTah TeMeH €eKeHiH, coHaam-ak Tepi OeTiHiH pH KepceTkKilTepiHiH
e3repreHiH kepceTTi. KOaeH nHOeKCiHe calikec, Kcepo3 AnarHo3biH HakTbinayga aBackynsapnblk OH, nunuaTep
TanwbInbIfbl )XaHe pH-MeTpusAnbIiK ManiMeTTep eH Xofapbl MaHbI3Fa ne 6ongbl.

KopbimbiHObI. [epmaTtockonusaHbl pH-MeTpusi, KOPHEOMETPUS XaHe ceboMeTpusi HaTWXKernepiMeH
YLUTACThbIPY TEPIHiH, «KbILUKbIABbIK MAHTUSICBIHY» XoaHe byHKUMOoHanabIK XaraanbiH 06bekTMBTI Oaranayra, con
apKbISbl 3K3eMa MEH KCepo3abl XXoFapbl A9NAIKNEH axblpaTyFa MyMKiHAK 6epegi.

Kinm ce3dep: pepMaToCKONWsi; 93K3eMa; KCepo3; OUOWMHXEHepusl; CyTeK WOHOApPbIHbIH-MOH
KOHLEHTpauusChl
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NPOAOONIbHOE MPOrPECCMPOBAHUE MHBANTUAON3ALIUN, OI'IPE.IJ,I%HFIEMOVI Nno WKANE EDSS,
Y NALUMEHTOB C PACCEAHHbBIM CKITEPO30OM: OAHHbIE ABEPBAUOXAHCKOW KOIOPTbI

'Kacbeopa Hesponorum AsepbaligkaHckoro meauumHckoro yHueepcuteta (AZ1022, AsepbaligxaHckas
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ycoBepLUeHCTBOBaHNSA Bpadver nm. A. AnmneBa (AZ1012, AsepbangkaHckaa Pecnybnuka, r. baky, yn. M.
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AZ1022, AszepbanmxaHckas Pecnybnuka, r. baky, yn. A. bakbixaHoBa, 23; e-mail: drrahimaliyev@gmail.com

Llenb. OueHnTb NPoAonbHbIE N3MEHEHWS MHBanNWamnsauum, onpegensemon no wkane EDSS, ot mo-
MEeHTa yCTaHOBMNEHMS AnarHo3a 4o KOoHUa nepuoga HabnogeHus, a Takke N3yudnTb Nepexonbl Mexay KaTtero-
pUSIMM MHBaNMAn3aumm 1 Ux CBA3b C ANMTENbHOCTLI0 3a00MNeBaHns Y NauneHToB C pacCesiHHbIM CKITEPO30M
B AsepbangkaHe.

Mamepuanbsl u Mmemodsl. BbiNno NpoBeAeHO NpogofbHOe HabniogaTenbHOe MCCNegoBaHue C PeTpo-
CMEKTUBHBLIM U MPOCMNEKTUBHbLIM KOMMOHeHTamu 3a 2013 — 2022 rr. B aHanu3 Obinv BKkAYeHb! 238 nauneHToB
C NOATBEPXKAEHHBIM PacCesAHHbIM CKNEPO30M, Y KOTOPbIX MMeNUch AaHHble EDSS npu noctaHoBKke AnarHosa
N K KOHUY uccnegosaHusd. MiHBanngusaumna 6oina knaccudunuymnpoBaHa kak nerkast (EDSS 0-3,5), ymepeHHas
(4,0-6,5) n Txenas (7,0-9,5). Micnonb3oBanuch KpUTEPUIA 3HAKOBBIX PAHIOB YWUIKOKCOHA, KpuTepuin X2 MNMup-
COHa, KoathdumumeHT V Kpamepa, kputepun Kpackena — Yonnuca n U-kputepuit MaHHa — YUTHW.

Pesynbmamel u obcyxdeHue. py NocTaHOBKe AMarHo3a fnerkas nHeanuausaums Obina BbisiBNEHa y
189 (79,4%) naumeHTOB, yMepeHHas — y 49 (20,6%). K KoHLy nccrnegoBaHus ons Nerkov nHsanugmusauum
cHuannack 8o 41,6%, oons ymepeHHon ysenuuunace 1o 43,3%, Tsxenasi tHBanvavsaumsi copmMmmpoBanach
y 15,1% naumeHtoB. Megmana EDSS nosbicunace ¢ 2,0 [1,0 — 3,0] go 4,3 [3,0 — 6,0], meanana AEDSS co-
ctaBuna 2,5 [1,0 — 3,0] (p=<0,001). NcxoaHas kaTeropus EDSS Obinia TeCHO cBA3aHa C KOHEYHbIM YPOBHEM
nHBanuamsaumm (x*(2)=104,935; p<0,001; Cramer’s V=0,664). Bonbluas AnNUTeNbLHOCTbL 3aboneBaHnst acco-
uumMpoBanack ¢ nepexodoM B bornee Tspkenble kateropun EDSS.

Bbigo0b1. Y NaumMeHTOB C paccesiHHbIM cknepo3oM B AsepbangxaHe 6birio 0TMEYEHO 3HaYMMOe Npo-
rpeccupoBaHne EDSS. UcxogHbin EDSS n gnntenbHOCTL 3aboneBaHnst MOryT paccMaTpmuBaTbCA Kak npak-
TMYeCKMe MoKasaTenu pyucka nocneayLen HBanMan3aumm.

Knoyeanbie criosa: paccesiHHbI cknepos; EDSS; niBanuaunsaums; nporpeccrupoBaHue; AsepbangkaH

BBEOEHUE

PaccesaHHbin cknepo3 (PC) otHocuTcst K oc-
HOBHbIM MpPUYMHaM CTOMKOW HEBPONOrMYEeCcKOn Auc-
YHKLMN 1M HETpaBMaTMYECKON WHBanuausaumm y
MOMOAbIX Mogen 1 nuy TPyaocnocobHoro Bo3pacra
[21, 27]. 3aboneBaHne mmeeT BapuabernbHOe Knn-
HMyeckoe TeyeHue. [1O3TOMy CTeneHb MHBaNUau-
3auun, CKOpOCTb €€ MPOorpeccMpoBaHnsi U BO3pacT
nosiBNeHns (OyHKUMOHAmbHbIX OFPaHWYEHUN MOryT
CYLLIECTBEHHO pa3nunyatbCs y NauueHToB C pasHbIMU
deHotnamum PC [15]. MNpu peumansupyroLle-peMmnT-
Tupytowem PC vHBanugusaumsa obblYHO HapacTaeT
nocteneHHo. HanpoTtus, nporpeccupyowmne oopmbl
PC uvawe conpoBoxpgatoTcs Gonee BblpaKeHHbIMU
PYHKLUNOHANBbHBIMU HapyLleHUsaMU 1 b6onee paHHen
yTparon TpygocnocobHocTu [1, 13, 27, 30].

Meouyuna u sxonoeus, 2026, 2

[ns KNMHUYECKOW OLLEHKM MHBanNnau3aumm npu
PC Hambonee uacto wmcnonb3dyetcsa PacluvpeHHas
WwKana ctatyca niBanuausauum (Expanded Disability
Status Scale (EDSS) [4, 10, 17, 22, 38]. OTa wkana
NO3BONSAET CTaHO4APTU3MPOBAHHO OLEHUBAaTb HEBPO-
nornyeckun gecduumt. OHa Takke JaeT BO3MOXHOCTb
NPOCIeXnBaTb U3MeHeHNs1 PYHKLMOHAIbHOIo COCTO-
STHMSA NauneHTa B guHamuke. MNoatomy EDSS wupoko
NPUMEHSIETCS KaK B KIMHUYECKON MPaKTUKe, Tak U B
HabngaTenbHbIX U MHTEPBEHLMOHHbIX UCCNeaoBa-
Huax. OgHako WwkKana MMeeT onpedenéHHble orpa-
HuyeHusi. OHa B GonblUen CTeneHn oTpaXkaeT OBU-
raTenbHy YHKLMIO U CNOCOBHOCTL K xoapbe. B 10
Xe BpeMs KOTHUTUBHbIE HAPYLLIEHWS!, yTOMITSEMOCTb,
PYHKUMN BEPXHUX KOHEYHOCTEN WU HeKoTopble Apy-
rme «Hesugumble» cumntombl PC npenctaBneHbl B

125



Kiaunanyeckass MeIuIMHA

Hen HepocTtaToyHo nonHo [10]. Mo aTon npuyvHe B
OTAENbHbIX UCCNEAOBaHNAX AONOMHUTENBHO NpUMe-
HatoTca MSSS, PDDS 1 MSFC. Tem He meHee EDSS
OCTaeTCs OCHOBHbLIM MHCTPYMEHTOM 15 OLEHKU CTe-
MeHn MHBaNMAu3auMm U ee MporpeccrpoBaHUSA npu
PC [3, 4, 17, 20, 23].

PasBuTtue niBanvamsauum npym PC 3aBncnt ot
MHOIMX KITMHWYECKMX M Buonormyeckux ¢akTopos.
K Hum oTHocaTcs deHoTun 3aboneBaHus, YactoTa
peLVaMBOB, HEMOMHOE BOCCTaHOBMEHNE nocne 060-
CTPEHMWI, BbICOKasi ovaroBasi Harpyska Mo AaHHbIM
MPT, Hanunuue «4epHbIX ObIP», MNPU3HaKK aTpodum
FOfIOBHOTO MO3ra, 3ajepXka OUarHOCTUKM U Mno3d-
Hee Ha4yano ageksaTHou Tepanuu [13, 16, 19, 30, 33,
35, 36, 40]. PaHHee n ob6oCHOBaHHOE Ha3Ha4eHue
npenapaToB, U3MEHSILWMX TeyeHue 3aborneBaHus,
CUYNTAETCA OOHUM U3 BaXKHbIX MYTEN CHWXKEHUS pu-
cka mocregyroLllen nHeanuamsauun. 1o 0CobeHHO
aKkTyanbHO NpW peunanBupyoLLEe-pPEMUTTUPYHIOLLEM
PC [6, 8, 15, 31, 32]. BaxHyto ponb Takke urpatot
peabunuTaums, CMMNTOMaTU4ecKoe neyYeHme, NCuxo-
niornyeckas nogaep)kka U Mepbl coumanbHOW agan-
Taumn [2, 24, 25, 38].

Takum obpasom, n3ydeHne guHammkn EDSS
nmeet bonblUoe KnuHu4eckoe 3HaveHre. OHO MoMo-
raet oueHuTb 6pemsa PC, nporHo3npoBaTb AanbHen-
WA OYHKUMOHANbHbIW CTaTyCc naumeHTa u nnaHupo-
BaTb MEOULIMHCKYI 1 coumanbHyto nomows. OgHako
B AsepbangkaHe gaHHbIe O MPOAONbHbBIX N3MEHEHNSIX
EDSS v nepexogax Mexay KateropusiMvm UHBanvau-
3aumm y naumeHToB ¢ PC ocTaroTcst orpaHu4eHHbIMN.

Llenb paboTbl — OLeHNTb NPOJOSbHbIE N3Me-
HEeHVNs1 MHBanuausauum, onpegensemon no EDSS,
OT MOMEHTa YCTaHOBIEHWsI AMarHo3a 4O KOHUa ne-
pvoga HabniogeHus, a Takke M3yuuTb nepexogbl
Mexay KaTeropusiMM UHBanuamMsauun n ux CBs3b C
anutensHocTblo 3aboneBaHus y naumenToB ¢ PC B
AszepbarigxaHe.

MATEPUWAIbI U METOAbI

MpoBeneHo NpogonbHoOe HabngaTensHoe uc-
crnefoBaHne C PeTPOCMEKTUBHBIM U MPOCNEKTUBHBIM
KOMMOHeHTamu, oxBaTbiBaroLlee nepuod ¢ 1 sHBaps
2013 r. no 31 pekabpsa 2022 r. ViccnegoBaHue Bbl-
nornHsanoce Ha 6ase Hespomnornyeckoro ueHTpa Mu-
HUCTEpCTBa 34paBoOXpaHeHusi AsepbaligkaHCKom
Pecnybnukn npu PecnyOnukaHCKOW KITMHUYECKOM
oonbHMUe umeHn akag. M. MupracumoBa (. Baky,
AzepbarigkaH). HanpaBneHne nauMeHTOB, OuarHo-
CTMKa 1 nocnegyrwllee HabrniogeHve ocyLiecTBs-
NMCb B pamMKax rocygapCcTBeHHon nporpammel no PC.
OnarHocTnyeckme n neyebHble MeponpusaTUs NPOBO-
OVNNCb B COOTBETCTBUM C KNMHMYECKM NPOTOKONOM
no AmarHocTtuke u nevenno PC, yTBepxaeHHbIM Mu-
HUCTEPCTBOM 3OpaBooXpaHeHus AsepbarigkaHCKom
Pecny6nuku [38, 39].

B aHanua 6binn BKNtoYeHbl 238 nauMeHToB C
noaTBEpPXOeHHbIM auarHo3oMm PC, y KOTOpbIX ume-
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nucbk gaHHble EDSS kak Ha MOMEHT MOCTaHOBKM
OnarHosa, Tak M Ha KOoHel nepuoda HabnogeHus.
Bkntoyanucbk Tonbko rpaxagaHe AsepbaligkaHcKom
Pecnybnuku ¢ noaTeepxaeHHsIM guarHosom PC, go-
CTATOYHOW KITMHUYECKOW OOKyMeHTaumen u AocTyn-
HbIMW AaHHBIMU O DYHKLMOHANbHOM COCTOSIHUK. L3
NccrnenoBaHUs UCKMYanUCb NaumMeHTbl C HEMomMHbI-
MU UM NPOTMBOPEYMBBLIMU KITMHUYECKUMU [aHHbI-
MU, OTCYTCTBMEM HEOOXOAMMOW [MarHOCTUYECKOM
MHopMaunn, HenoaTBEPXKAEHHbIM AnarHosom PC,
ansTepHaTUBHbLIM OKOHYaTENbHbIM AMarHo3oM, a Tak-
e HepPEe3nOEHThI.

Bce naumeHTbl nNpoxoavnn KnMHUYEcKoe He-
Bporornyeckoe obcnegosaHme. MNpy HeOBXoaUMOCTH
BbIMOMHANNCb MarHUTHO-PE30HAHCHasi Tomorpadus
FOMIOBHOMO W/UMK CMMHHOIO MO3ra, UCCreaoBaHue Le-
pebpocnuHanbHOM KUOKOCTUM Ha OFIMIOKITOHasbHble
Morockl, 3puUTenbHbIE Bbl3BaHHbIE NMOTEHLMAanbI 1 on-
TUyeckas KorepeHTHas Tomorpadusa [5, 11, 14, 26,
34]. OnarHos PC yctaHaBnueancsa Ha OCHOBaHUU aHa-
MHe3a, KIMHUYECKON KapTuHbI, NabopaTopHbIX U UH-
CTPYMEHTanbHbIX AaHHbIX C Y4ETOM ANarHOCTUYECKMX
kputepmes McDonald 2010 n 2017 rr. [12, 26, 34].

@yHKUMOHaNbHOE COCTOSIHME MNaLMEHTOB OLe-
HMBanock ¢ ucnons3osaHnem EDSS [4, 10, 22]. Onsa
aHanusa wucnonb3oBanuck nokasatenu EDSS Ha
MOMEHT NMOCTaHOBKW AMarHo3a v Ha KoHel, nepuoaa
HabntogeHusi. B 3aBucumocT oT 3HadveHust EDSS
nauueHTbl 6bINK pasgeneHbl Ha TpU KaTeropun UH-
Banugmusauuu: nerkass — EDSS 0 — 3,5 6anna, yme-
peHHasa — EDSS 4,0 — 6,5 6anna, Tshkenas — EDSS
7,0 — 9,5 6anna. NameHeHne EDSS paccunTbiBa-
Nnocb Kak pasHuua mexay nokasaterniem EDSS B
KoHUe HabnogeHus un nokasatenem EDSS Ha mo-
MEHT OMarHOCTUKN.

Cratuctnyecknin aHanua BbINOMHANCA C  UC-
nonb3oBaHvem SPSS Statistics 27 gna Windows n
Microsoft Excel 2016. KonunyecTBeHHble nokasatenmu
C HEeHopMarbHbIM pacnpeaeneHnem NpeacTaBreHbl B
BMAE MeAMaHbl N MEXKBAPTUIbLHOIO MHTepBana — Me
[Q1 — Q3]. Ona cpaBHeHMs CBSA3aHHbIX MoKa3aTe-
nenn EDSS Ha MOMEHT AMarHOCTUKM U B KOHLE Ha-
OnoageHNs NPUMEHSNCS KPUTEPUIN 3HAKOBbLIX PaHIoB
YunkokcoHa (Wilcoxon signed-rank). Ceasb mexay
kateropusmn EDSS Ha MOMEHT guarHoctukm m B
KOHUe HabnogeHus oueHmBanacb C MCMNonb30BaHU-
em kputepus X2 MupcoHa (Pearson x2); cuna acco-
Lumaumn onpegensanacb ¢ NoMoLbo KoadduumneHTa
V Kpamepa (Cramer’s V). [Ina cpaBHeHUS ANUTESb-
HOCTM 3aboneBaHnsa Mexay HEeCKONbKMU rpynnamm
nepexoga EDSS wncnonb3oBancsa kputepun Kpacke-
na — Yonnuca (Kruskal — Wallis) ¢ anoctepropHbIM
aHanusom [laHHa — BoHpepporu (Dunn — Bonferroni
post-hoc test). MNpn cpaBHEHUN OBYX HE3aBUCUMbIX
rpynn npumeHanca U-kputepun MaHHa — YWUTHU
(Mann — Whitney). Pasnuums cuMtanumcb ctatuctmye-
CKM 3Ha4YumbIiMu npu p<0,05 [29].

ViccnegoBaHne 6bino ogobpeHo OTMYecKum
komuteToMm HeBponornyeckoro ueHTpa MuHUcTep-
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Tabnuua 1 — Nokasatenn EDSS Nnpwn NOCTaHOBKE AnarHo3a M K KOHLY MccregoBaHud, a Takkke nsameHeHune

EDSS (n=238)

MokasaTenb | n (%) | Me [Q1-Q3] | p
EDSS npu noctaHoBke anarHosa

Jlerkas nHBanuamnsaums (0 — 3,5) 189 (79,4%) 2,0[1,0-2,0]

YMepeHHas niBanvamsauus (4,0 — 6,5) 49 (20,6%) 5,0[4,0-6,0]

Wtoro (0 - 6,5) 238 (100,0%) | 2,0[1,0-3,0]

EDSS « koHUy nccrnegoBaHus

J1érkas nueanvamsaums (0 — 3,5) 99 (41,6%) 3,0[2,5-3,5]

YMepeHHas nnsanuamnsaums (4,0 — 6,5) 103 (43,3%) 5,0 [4,5-6,0]

Tspkénasa neeanuamsaumsa (7,0 — 9,5) 36 (15,1%) 7,8[7,5-8,5]

Wtoro (0 —9,5) 238 (100,0%) | 4,3[3,0-6,0]

AEDSS

WcxopHo nérkas nHsanuausaums (0 — 3,5) 189 (79,4%) 2,5[1,0-3,0] <0,001
VMcxogHo ymepeHHas nHsanuamsaums (4,0 — 6,5) 49 (20,6%) 2,5[1,3-2,5] <0,001
Wtoro 238 (100,0%) | 2,5[1,0-3,0] <0,001

MpumevaHue: n — abcontoTHoe yncno; EDSS — Expanded Disability Status Scale / PaclumpeHHas wkana cratyca uHsanuansa-
unn; Me — meagmana; Q1 — Q3 — mexkBapTuUnbHbIA MHTepBan; AEDSS — pasHuua mexay EDSS k koHuy nccnegoBanus u EDSS
Npu NOCTAHOBKE AMarHo3a. p — ypoBEHb CTaTUCTUYECKOW 3HAYMMOCTU MO KPUTEPUIO YUIMKOKCOHA AJ151 CBA3aHHbIX BbIOOPOK

CcTBa 3apaBooxpaHeHus AsepbarvigxaHckon Pecny-
onukn (Mpotokon Ne11/201224 ot 12.2012 r.).

PE3YIbTATbI

B nccnepoBaHue Obinn BkNtoYeHbl 238 nauu-
eHToB ¢ PC. lNpun noctaHoBKke AmMarHo3a nokasatenu
EDSS y 6onbwnHCTBa NauMeHTOB COOTBETCTBOBA-
nn nerkon uHeanuausaummn: 189 (79,4%) naumeHToB
umenn EDSS 0-3,5 6anna, 49 (20,6%) — ymepeHHyto
nHBanugusaumio ¢ EDSS 4,0-6,5 6anna. MeavaHa
EDSS npu noctaHoBke gmnarHosa coctasuna 2,0 [1,0 —
3,0] 6anna. Hambonee yacTo perMcTpmMpoBarncs noka-
3atenb EDSS 2,0 6anna (n=71), 3a KOTOpbIM Criego-
Banu EDSS 1,0 (n=41) n 3,0 6anna (n=36) (Tabn. 1).

K kOHLy nccnegoBaHus CTpyKTypa nauueHToB
no kareropusam EDSS 3ameTHO mameHunace. [dons
OOnbHbIX C NEerkon MHBanuausaunen ymeHbluMnach
0o 41,6% (n=99). OgHoBpeMeHHO Jons nauueH-
TOB C YMEPEHHOW WHBanuausauven yBenuyunacb
0o 43,3% (n=103). Tskenasa nHBanuausaumsa Obina
BbisiBneHa y 36 nauuweHTtoB, 4To coctaBuno 15,1%.
Megaunana EDSS «k koHUy HabnogeHus gocturna 4,3
[3,0 — 6,0] 6anna. Meguana AEDSS coctaBuna 2,5
[1,0 —3,0] 6anna (Tabn. 1).

CpaBHeHne EDSS npu noctaHoBke guarHosa
N K KOHLY nccrnefoBaHusi 66110 BbINOAHEHO C MOMO-
b0 KPUTEPUS 3HAKOBbLIX PaHrOB YWIKOKCOHA. AHa-
13 nokasan CTaTUCTUYECKN 3HAYMMOE MOBbILLEHNE
EDSS B obwewn rpynne (Z=-12,789; p<0,001). Y 216
13 238 naumneHToB nokasartens EDSS ysenuuuncs. Y
21 naumeHTa OH He U3MEeHUIcs, a CHmkeHne EDSS
ObINIO 0OTMEeYeHO Tonbko Y 1 naumeHTa. CtatncTuye-
Ckn 3Hadmmoe ysenuyeHnve EDSS Tarke coxpaHs-
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nocb Npv OTAENbHOM aHanuMse nauuMeHTOB C UCXOA-
HO nerkown uHeanuamsaumen (Z=-11,384; p<0,001) n
NauMeHTOB C UCXOOHO YMEPEHHON MHBanvausaunen
(Z=-5,869; p<0,001). OTn gmaHHble nNogTBeEpPXAatoT
TEHOEHUMIO K HapaCcTaHuio MHBanuau3auumn B Teve-
Hue nepuoga HabngeHus.

Kateropns EDSS npu noctaHoBke AuarHo3a
Oblna CTaTUCTMYECKN 3HAYMMO CBSi3aHa C KaTeropu-
en EDSS k koHuy wuccnemoBaHus (x3(2)=104,935;
p<0,001; koachbdpuumeHTta V Kpamepa=0,664). Cpean
nawuMeHTOB C WCXOAHO nerkon wHeanuamsauuen 99
(52,4%) 4enosek ocTanucb B 3TOW e kateropmu. Y 83
(43,9%) naumeHTOB GbIN OTMEYEH NEPEXo] B KaTero-
pvIto0 yMEepPEHHON nHeanuansauuu, y 7 (3,7%) naunen-
TOB — B KaTeropuo Tshxernon nisanvamsaumm. Cpegm
NnauneHToB C UCXOOHO YMEPEHHOW WHBanuausauunen
He ObINo 3aperncTpupoBaHoO nepexoda B ferkyt ka-
Teroputo. B aton rpynne 20 (40,8%) naumeHTOB ocTa-
NCb B KaTeropum yMepeHHon nHBanuausaumm, Torga
kak 29 (59,2%) naumeHTOB NepeLUny B KaTeropuio Ts-
xenow nHeanuausauum (tabn. 2; puc. 1).

CBsAsb Mexay BapvaHTamu nepexoga no EDSS
W ANUTENbHOCTBIO 3aboneBaHusi MOcne MOCTaHOBKM
AvarHosa 6bina npoaHanuM3npoBaHa OTAENbHO B 3a-
BMCMMOCTM OT UCXOAHOW KaTeropum nHeBanvamsauumn.
Y nauneHToB C UCXOOHO NErkon uHBanuausaumen pas-
nmyana Mexay rpynnamu nepexoga okasanucb ctatu-
CTMYECKN 3HAYMMbIMK NO AaHHbIM KpuTepusa Kpacke-
na — Yonnuca (H(2)=20,236; p<0,001). HanmeHbLuasn
AnuTenbHOCTb 3aboneBaHMs oTMevanach y nauveH-
TOB, KOTOpbl€ OCTarnucb B KaTeropum nerkon nHeanm-
ansaumu: nerkas—nerkaa — 6,0 [1,0 — 7,0] r. bonee
BbICOKasA ANMTENbHOCTb 3aboneBaHusa Obina 3aperun-
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Ta6bnuua 2 — CpaBHeHve KaTeropuii nHBanuausaumm no EDSS npu nocTaHoBKe OMarHo3a U K KOHLY
nccnegoBaHus, a Takke nepexoabl Mexay kateropusmu (n=238)

Jlerkas YMepeHHas Tsaxenas

EDSS npu noctaHoBke guarHosa EDSS 0-3,5; | EDSS 4,0-6,5; | EDSS 7,0-9,5; | toro, n (%)
n (%) n (%) n (%)

Jlerkas nHeanuamsaumsa (EDSS 0-3,5) 99 (52,4) 83 (43,9) 7 (3,7) 189 (100,0)
YMepeHHas HBanuamsaums
(EDSS 4,0-6,5) 0(0,0) 20 (40,8) 29 (59,2) 49 (100,0)
WToro 99 (41,6) 103 (43,3) 36 (15,1) 238 (100,0)
p <0,001

MpumeyaHune: n — abcontoTHoe Yncno. MNpouUeHTbl B CTPOKax NepexofoB paccyvTaHbl BHYTpU McxofHou kateropum EDSS. p —

YpoOBEHb CTaTUCTUYECKOWN 3HAYMMOCTM NO Kputepuro nMpCOHa

Ta6bnuua 3 — [AnuTenbHoCTb 3aboreBaHuns Nocre AMarHoCTVKK B rpynnax nepexona EDSS n mexrpynnosoe

cpaBHeHue (n=238)

M3meHeHue kateropum EDSS (n) ﬂ;MVlaTrercl)bclia(;;I’: ::fg?,\eﬂlaea{g? E%:g]e p
Jlerkasa—Jlerkaa (99) 6,0 [1,0-7,0]

Jlerkan—YwmepeHHas (83) 7,0 [5,0-8,0] P,<0,001
Ierkaa—Tsxenas (7) 7,0 [5,0-9,0]

YMepeHHas—YMepeHHas (20) 1,0[1,0 - 3,8] P <0001
YMepeHHas—Taxenas (29) 8,0[6,5-9,0] v

MpumevaHue: n — yncno naumeHToB; Me — megmaHa; Q1 — Q3 — MexkBapTUNbHbIA UHTEpBan. H — ctatucTuka kputepusa Kpacke-
na— Yonnuca; U — ctatuctunka U-kputepust MaHHa — YUTHU; p — ypOBEHb CTaTUCTUHECKON 3HAYMMOCTU. ANOCTEPUOPHBIN aHanm3
[aHHa — BoHdeppoHu: nerkas—mnerkas No cpaBHEHWUIO C nerkas—ymMmepeHHas, p<0,001; nerkas—nerkas No CpaBHEHWUIO C rer-
kag—Tsbkenas, p=0,108; nerkas—ymMmepeHHas No cpaBHEHUIO C nerkag—Tshkéenas, p=1,000

CTpVpOBaHa y NaUMeHTOB, NePELLEALLIMX B KaTEroputo
YMEPEHHOW WHBanNuam3aumm: nerkas—ymepeHHas —
7,0[5,0-8,0] ., a Takke y naLMeHTOB, NnepeLlegmnx B
KaTeropuio TSHXEnon MHBanuamsaumm: nerkas—Tske-
nas — 7,0 [5,0 — 9,0] r. [No pesynsratam anocrepuop-
Horo aHanusa [aHHa — BoHMeppoHM CTaTUCTMYECKN
3Ha4YMMOe pasnuymne BbISBIEHO MEXAY rpynnamMm ner-
Kasi—rerkasi u nerkas—ymepeHHas (p<0,001).

Y naumeHTOB C UCXOQHO YMEPEHHOW WHBanNu-
ausaumnen onnTenbHOCTb 3aboneBaHns Takke pasnu-
Yanacb B 3aBWCUMOCTW OT AarlbHeWLero nepexoga
no EDSS. B rpynne ymepeHHag—Tspkenasi oHa bbina
3HAYUTENBHO BbILE, YEM B rpymnne yMepeHHas—yme-
peHHas: 8,0 [6,5 — 9,0] . npotme 1,0 [1,0 — 3,8] I. co-
OTBETCTBEHHO. 3TO pasnuuue ObiNo CTaTUCTUYECKU
3Ha4YMMbIM MO AaHHbIM U-kputepus MaHHa — YUTHM
(U=29,500; Z=-5,384; p<0,001). Pesynsratbl noka-
3bIBaloT, YTO Donee anutenbHoe TedeHue 3abonesa-
HWs1 Mocre AMAarHOCTMKM accouMmpoBanoch C nepe-
xogom B Boree TsKenyo KaTeropuio MHBanuansaumum
no EDSS (tabn. 3).

OBCYXOEHUE
B HacTtosiwem nccnegosaHun y 79,4% nauu-
eHToB ¢ PC Ha MOMEHT NOCTaHOBKWU AuarHo3a oTMe-
yanacb nerkasi cteneHb WHBanuamusauum no EDSS.
YMepeHHasi iHBanuam3aums obina BeisisneHa y 20,6%
6onbHbIXx. Meanana EDSS npu noctaHoBKke gnarHosa
coctasuna 2,0 [1,0 — 3,0] 6anna. Takon pesynsraTt B
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LlerioM COOTBETCTBYET AaHHbIM MEXAYHapOOHbIX Ha-
OntogaTenbHbIX MccneaoBaHuUA. B uBegckom mccne-
OoBaHuM meamaHa mcxogHoro EDSS y naumeHToB C
BMepBble AMAarHOCTMPOBaHHbIM pemMuTTupyowmm PC
coctaBuna 1,7 6anna. B uccnenosanun E. De Meo
et al. aToT nokasatenb Gbin paBeH 2,0 6anna [9]. B
KpynHom nccnegosaHum A. Zanghi et al. (2025), Bkrito-
yaBLleMm B cebs 9 958 naumeHToB, ucxogHas MeamaHa
EDSS cocrasuna 1,5 [1,0 — 2,0] 6anna [37].

K KkoHUy nepuoga HabnwogeHus CTpykTypa
naumeHToB no kateropusam EDSS 3ameTHO nameHu-
nacb. [ons nauvMeHToB C NErkom mMHBanuamnsaumen
cHuaunack ¢ 79,4 0o 41,6%. OgHOBpEMEHHO yBenu-
yunacb Jons naumMeHToB C YMEPEHHOW UHBanNnamnsa-
umen — no 43,3%. Tskenass nHBanuausaums 6bina
3apeructpupoBaHa y 15,1% nauueHtoB. MegnaHa
EDSS nosbicunack ¢ 2,0 go 4,3 6anna. MeanaHa
AEDSS cocraBuna 2,5 [1,0 — 3,0] 6anna. B 10-net-
HeM uccnegosaHun D. Conradsson et al. megmnaHHoe
yBenunyerne EDSS coctaensano 1,0 — 2,0 6anna [7].
Bonee BbipaxeHHoe yBenuueHne EDSS B Halen
Koropte MOXeT ObITb CBA3aHO C ANMUTENbHOCTBIO Ha-
onogeHnss, ocobeHHOCTAMU BbIGOPKM U UCXOOHBIM
KITMHUYECKUM COCTOSIHMEM MaLMEHTOB.

CraTMcTuyeckmin aHan1a noaTBepaun 3HaYumoe
yBenuyeHne EDSS kak B o6Luen rpynne, Tak U B Mog-
rpynnax ¢ UCXOQHO JIErkon 1 yMEPEHHOW NHBaNMAan3a-
umen. B obuwen rpynne nosbieHne EDSS 6bino otme-
YyeHo y 216 13 238 naumeHToB, YTo coctaBuno 90,8%.
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lMpu noctaHoBKE
AunarHosa

Jlérkas
n=189
79,4%

YMepeHHas
n=49
20,6%

K koHUy
uccnenoBaHus

Jlérkas
n=99
41,6%

YmMmepeHHasn
n=103
43,3%

Kareropuu EDSS: nérkas — 0-3,5; ymepeHHaa — 4,0-6,5; Taénaa — 7,0-9,5
Mepexopbl, n (% BHYTPU UCXOAQHOW KaTeropum)

Nérkaa — YMmepeHHan
83 (43,9%)

Nérkan — INérkan
99 (52,4%)

Nérkan — Tsxkénas
7(3,7%)

A Y
YmepeHHaa — Tsxkénan
29 (59,2%)

YMepeHHana — YMepeHHasn
20 (40,8%)

¥*(2)=104,935; p<0,001; Cramer’s V=0,664
PucyHok 1 — Nepexoabl Mexay kateropuamun nHsanvamsaumm no EDSS ot MmomeHTa gnarHocTuku OO KOHLUa

nccnepoBaHus (n=238)

Y 21 nauweHTta nokasatens EDSS octaBancsa cra-
ounbHbIM. CHKeHne EDSS 6bI1no BbISBMEHO TOMBKO Y
OJHOro naumeHTa. 3TV OaHHble YKa3blBatoT Ha yCTOW-
YMBYIO TEHAEHUMIO K HapacTaHuio (yHKLUMOHANbHOro
aeduumta. MNonyyeHHble pesynsraTtbl COrnacytoTcsa C
MeXOyHapOAHbIMU AaHHBIMW O MOCTENEHHOM HaKornse-
HuM nHeBanuausauum npu PC [7, 9, 18].

BaxkHbIM pesynbraTtom uccnegoBaHus ctana
CBSA3b Mexay ncxogHonm kateropmven EDSS n nocne-
OylLwuM ypoBHEM mnHBanuausaumn. Cpean nauuves-
TOB C CXOQHO nerkon nHeanuausaunen 52,4% ocra-
nuck B ToM Xe kateropun. OgHako 43,9% nepewnu B
KaTeropmo ymepeHHon nHeBanuamsaumm, a 3,7% — B
KaTteropuo Tskenowm mHeanuamnsaumm. Cpeau naum-
€HTOB C UCXOOHO YMEepeHHOW MHBanugusauven ob-
paTHOro nepexofa B NEerkyr Kateropuio He 6bino 3a-
pernctpupoBaHo. B aton rpynne 40,8% naumeHToB
OCTanuCb B KaTteropum ymepeHHoW nHBanugusauum,
a 59,2% nepeLunu B KaTeropuo TAHXKENon nHBanugu-
3aumun. Beicokasa cuna cBA3nM Mexay UCXOOHOW 1 KO-
HeuHoW kaTeropusimm EDSS (x?(2)=104,935; p<0,001;
V Kpamepa=0,664) nokasbiBaeT, YTO UCXOOHbIN YpO-
BEHb MHBaNUAM3auun MMEET BaXHOE MPOrHocTuYe-
CKO€ 3HayeHune. JTOT pesynbTaT CornacyeTcs ¢ peru-
CTPaLMOHHBIMUN JAHHBIMW, COrIacHO KOTopbIM Bonee
BbICOKNI ncxoaHbih EDSS cBA3aH ¢ noOBbILLEHHBbIM
pUCKOM nepexoda K BTOPUYHO-NPOrpeccupyroLlemy
TeyeHuto 3abonesanus [9].

[OnutenbHOCTb 3aboneBaHust Takke Obina
CBsi3aHa C nepexogom B bornee Taxenble Kateropum
EDSS. Y naumeHToB ¢ CXOQHO Nerkov nHeanngu3aa-
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uner megmaHa anutenbHocTu 3aboneBaHus cocTa-
Buna 6,0 [1,0 — 7,0] r. B rpynne nerkas—nerkas. B
rpynnax nerkags—ymepeHHas W nerkasg—Tsbkenas
3TOT MnokasaTernb Obifn BbIlWE WM COCTaBWU COOTBET-
ctBeHHo 7,0 [5,0 — 8,01 u 7,0 [5,0 — 9,0] . Y nauum-
€HTOB C MCXOOHO YMEpPEeHHOW MHBanuau3aumen ne-
pexon B Tshkenyt Kareroputo Obin cesAsaH ¢ bonee
anuTeneHbIM TevyeHveM 3aboneBaHus. B rpynne
yMepeHHas—TsKenasa MeguaHa OfMTenbHOCTU 3a-
bonesaHus coctasuna 8,0 [6,5 — 9,0] r,, Torga kak B
rpynne ymepeHHag—ymeperHHad — 1,0 [1,0 — 3,8] .
MopobHasa cBasb mexay anutensHocTeto PC 1 npo-
rpeccupoBaHMeM WHBaNUAmM3aLnu Takke onucaHa B
MexayHapogHow nutepatype [7, 28].

MonyyeHHble OaHHble MOOYEpPKMBAIOT 3Hade-
HWe paHHen oueHkn EDSS u perynapHoro gnHamu-
yeckoro HabnwogeHusa 3a naumeHtammn ¢ PC. Haxe
NPV NCXOAHO Nerkov MHBanuamnsauum 3HadmTenbHas
YacTb NaUMEHTOB CO BpeMeHeM nepexoauT B bonee
Tshkenble kateropun. Hanuuve ymepeHHon vHBanu-
amsaunn yxxe Ha MOMEHT OMarHOCTUKM CBA3aHO C
OCOBEHHO BbICOKMM PUCKOM (POPMUPOBAHUS TSXKENO-
ro oyHKUMOHaneHoro geduumta. NMosTomy MCXOHbIN
EDSS v anutenbHOCTb 3aboneBaHns MoryT Ucnorb-
30BaTbCS KakK MPOCTbIE KNMHUYECKUE OPUEHTUPbI 115
OLEHKN pucKa. JTU nokasaTenu Takke MoryT BbiTb
nornesHbl Npy NraHMpoBaHuUM HabniogeHus, peabu-
nuTaumm 1 Meamko-coumanbHON NOAAEPKKM.

WccnepoBaHne MMeeT HECKONbKO orpaHude-
HUn. AHanun3 6bin NpoBeaeH Ha noarpynne n3 238 na-
LMEHTOB, Y KOTOPbIX UMenuck gaHHble EDSS kak npu

129



Kiaunanyeckass MeIuIMHA

MOCTaAHOBKE AuarHo3a, Tak M K KOHUy HabniogeHus.
OT0 MOXeT orpaHuymBatb 0606LLaeMOCTb pesyrib-
TatoB. Kpome TOro, nccnegoBaHvme npoBOAUIIOCH B
OOHOM CrneunanM3npoBaHHOM LIEHTPE M BKITHOYANo B
cebs peTpoCneKTUBHbIA KOMMNOHEHT. CneagyeT Takke
YUMTbIBaTb OrpaHnveHus camon wkanbl EDSS. OHa
NPeUMyLLECTBEHHO OTpaXaeT ABUraTenbHyt yHK-
LM 1 cnOCcOBHOCTb K xoabbe. Mpu 3TOM KOrHUTKB-
Hble HapyLlleHusl, (PYHKUNS BEPXHUX KOHEYHOCTEW,
YTOMMASIEMOCTb M ApYyrne «HEBUAMMbBIE» MPOSBNEHMS
PC oueHuBatotca eto MmeHee nonHo [10]. B gaHHoOM
aHanuse oTAEeNbHO He N3y4yanoch BANSHUE NeYeHUs,
KNMHMYECKOro oeHOTMMNa, akTUBHOCTU 3aboneBaHus
no gaHHbiIM MPT mn gpyrux BO3MOXHbIX (0aKkTOpOB
nporpeccupoBaHus. HecMoTpsi Ha 3TU OrpaHNYeHus,
pesynbraTtbl MOKa3blBalOT YCTOMYMBOE HapacTaHue
EDSS v nogTBepxgatT NpOrHoCTUYECKOE 3HaYeHne
NCXOOHON MHBanuau3aumm u anutensHocTn 3abone-
BaHus y nauyneHToB ¢ PC B AsepbangxaHe.

BbIBOObI

Y 6onblumMHcTBa nauneHToB ¢ PC Ha MOMEHT
MOCTAHOBKW OuarHosa oTMedanacb nerkasi MHBanu-
ansaumsa no EDSS, ogHako k KOHUy HabnogeHus
OONns 3TOM KaTeropum CyLLECTBEHHO CHu3unacb. B
nepvog HabnogeHns BbIIBNIEHO CTATUCTUYECKN 3Ha-
ynmoe yBenunyeHne EDSS. MeanaHa EDSS noBbicu-
nacs ¢ 2,0 po 4,3 6anna, a megmada AEDSS cocTa-
Buna 2,5 6anna. VcxogHas kateropus EDSS 6bina
TECHO CBfI3aHa C KOHEYHbIM YPOBHEM WHBanuMamsa-
unn. OcobeHHO BbICOKMIA PUCK NMEPexona B TSHKENYH
KaTeropuo otmevarcst y nauMeHToB C UCXOOQHO yMe-
peHHon nHeanugusaumen. bonee gnutenbHoe Teye-
Hne 3aboneBaHNs accoLMMpPOBariocb C NEPEXOAOM B
bonee Tsxenble kateropum EDSS. VcxogHbin EDSS
N ONUTENbHOCTL 3aboneBaHns MOryT UCMONb30BaTb-
Csl KaK MpaKkTU4eckMe KIMHUYeCcKMe nokasartenu ans
OLIEHKW pUCKa NPOrpeccrMpoBaHns MHBanNuansaumm un
NnnaHMpoBaHUSA AanbHenwero HabnwoaeHus, peabu-
nuTaumMn 1 MeguKo-coLmnanbHOM NoAaep KK NauneH-
ToB ¢ PC.
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LONGITUDINAL PROGRESSION OF DISABILITY DEFINED BY THE EDSS SCALE IN PATIENTS
WITH MULTIPLE SCLEROSIS: DATA FROM THE AZERBAIJANI COHORT
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Aim. To assess longitudinal changes in disability defined by the EDSS scale from the time of diagnosis
to the end of the follow-up period, as well as to study transitions between disability categories and their
association with disease duration in patients with multiple sclerosis in Azerbaijan.

Materials and methods. Alongitudinal observational study with retrospective and prospective components
was conducted for 2013 — 2022. The analysis included 238 patients with confirmed multiple sclerosis who had
EDSS data at diagnosis and at the end of the study. Disability was classified as mild (EDSS 0 — 3.5), moderate
(4.0 — 6.5), and severe (7.0 — 9.5). The Wilcoxon signed-rank test, Pearson’s x2 test, Cramer’s V coefficient,
Kruskal — Wallis test, and Mann — Whitney U test were used.

Results and discussion. At diagnosis, mild disability was identified in 189 (79.4%) patients, and
moderate disability in 49 (20.6%). By the end of the study, the proportion of mild disability decreased to 41.6%,
moderate disability increased to 43.3%, and severe disability developed in 15.1% of patients. The median
EDSS increased from 2.0 [1.0 — 3.0] to 4.3 [3.0 — 6.0], and the median AEDSS was 2.5 [1.0 — 3.0] (p<0.001).
The baseline EDSS category was closely associated with the final level of disability (x?(2)=104.935; p<0.001;
Cramer’s V=0.664). Longer disease duration was associated with transition to more severe EDSS categories.

Conclusions. Significant EDSS progression was observed in patients with multiple sclerosis in
Azerbaijan. Baseline EDSS and disease duration may be considered practical indicators of the risk of
subsequent disability.

Key words: multiple sclerosis; EDSS; disability; progression; Azerbaijan
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EDSS LUKAJNACbI BOUbIHLUA AHbIKTANIATbIH MYTEQEKTIKTIH ¥3AKMEP3IMAIK MPOrPECCUACHI,
LWALLBIPAHKbI CKNEPO3BEH AYbIPATbIH NAUMEHTTEPAE: 83IPBAMXAHObLIK KOFTOPTA
OEPEKTEPI

'B3ipbaixaH MeguunHanblK YHUBEPCUTETIHIH HeBpororusa kadeapacel (AZ1022, B3ipbaxaH Pecnybnuka-
cbl, baky k., A. bakmxaHoB keL., 23; e-mail: info@amu.edu.az)

29. Onues aTblHOafrbl O3ipbaikaH MemnekeTTik Jopirepnepai XKeTingipy MHCTUTYTbIHbIH HEBPOOIUsS XoHe
KNUHMKanblK Henpodmamonorusa kadpegpackl (AZ1012, O3ipbamkaH Pecnybnukackl, baky k., M. lacaHoB
kew., 35; e-mail: info@adhti.edu.az)
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3epmmeydiH makcamsbi. O3ipbakaHaa LallblpaHKbl CKIepo3beH aybipaTbiH NauMeHTTepae AMarHo3
KoWbIfiFaH coTTeH B6acTan Gakbinay KeseHiHiH coHblHa aeriH EDSS wkanackl 60oMbiHIWA aHbIKTanaTblH Myre-
OEKTIKTIH y3akmep3imai esrepictepiH 6aranay, coHgan-ak MyrefekTik caHaTTapbl apacbiHOarbl aybicynapabl
)XoHe onapablH aypy y3aKTbiFbIMEH GanaHbICbIH 3epTTeY.

Mamepuandap xxeHe adicmep. 2013 — 2022 xbingap apanbifbiHAa PETPOCNEKTUBTI XXaHE NPOCMNEKTUBTI
KOMMOHeHTTepi 6ap y3akmep3imai 6akbinaynblk 3epTTey Xyprisingi. Tangayra AnarHo3 KombifiFaH Kesge XoHe
3epTTeyaiH coHbiHaa EDSS aepektepi 6ap, wallbipaHkbl Cknepos AMarHosbl pactanfaH 238 naumneHT eHrisin-
ai. MyregekTik xeHin (EDSS 0 — 3,5), optawa (4,0 — 6,5) xeHe aybip (7,0 — 9,5) 6onbin xikTengi. YUnkokCoH-
HbIH TaHOanbl paHrTep KpuTepuiii, MUPCoHHbIH, X2 kpuTepuiti, Kpamepain V koaddpuumeHTi, Kpacken — Yonnuc
Kputepuii xeHe MaHH — YutHugiH U-kputepuini KongaHblingsl.
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Hamusxenep xoHe markbiiay. narHo3 KonbinFaH kesge xeHin myreaektik 189 (79,4%) nauneHTTe, Op-
Tawa myreaekTik 49 (20,6%) nauneHTTe aHblKkTangbl. 3epTTeyaiH COHbIHAA XXEHIN MyregekTikTiH yneci 41,6%-
fa AeniH TeMeHaeai, opTalla MyrefekTikTiH yneci 43,3%-Fa AeliH apTTbl, an ayblp MyregekTik nauyneHTTepaiH
15,1%-biHaa kanbinTactel. EDSS meamaHackl 2,0 [1,0 — 3,0]-aeH 4,3 [3,0 — 6,0]-ke OewiH >xofapbinagbl,
AEDSS wmegmanacel 2,5 [1,0 — 3,0] kypagbl (p<0,001). Bactanksl EDSS caHaTbl MyregeKTiKTiH COHfbl AEH-
reriMmeH Tbifbl3 GannaHbicTbl 6onabl (x%(2)=104,935; p<0,001; Cramer’s V=0,664). AypyablH y3aKka co3blfybl
EDSS-TiH aHafyprbiM ayblp caHaTTapbiHa aybiCyMeH bannaHbiCTbl 6ongpl.

KopbimbiHObINap. ©3ipbakaHaa WwallblpaHKbl CKnepo3beH aybipaThiH nauneHTTepae EDSS GonbiHwa
MYredeKTiKTiH eneyni nporpeccusicbl 0arnkangbl. bactankel EDSS >xaHe aypy y3akTbiFbl KENiHI MyregekTik
KayniHiH, NpaKkTUKanbIK KepceTKilTepi peTiHae KapacTblpbliybl MYMKIH.

Kinm ce3dep: walublpaHkbl ckrepos; EDSS; myregekTik; nporpeccus; O3ipbaixaH
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Aim. Development and experimental characterization of a bioactive composite based on polylactic acid,
modified with hydroxyapatite and gentamicin, for implant applications.

Materials and methods. PLA-based composites were prepared by solution mixing followed by hot
pressing, with variation of the hydroxyapatite content (0 — 40 wt. %). The microstructure and distribution of
the inorganic filler were analyzed using scanning electron microscopy and energy-dispersive X-ray analysis.
Mechanical properties were evaluated by three-point bending tests with determination of flexural strength and
Young’s modulus in accordance with ISO 178:2019. Antimicrobial activity was assessed in vitro by the agar
diffusion method against standard test strains of Staphylococcus aureus, Bacillus subtilis, Escherichia coli,
Pseudomonas aeruginosa, and Candida albicans.

Results and discussion. The developed composite fabrication approach was shown to provide a ho-
mogeneous microstructure with a dispersed distribution of hydroxyapatite within the polymer matrix without
pronounced macro-agglomeration. An increase in hydroxyapatite content resulted in a systematic decrease
in flexural strength accompanied by a moderate increase in Young’'s modulus, reflecting the trade-off be-
tween stiffness and resistance to bending deformations characteristic of particulate-filled polymer systems.
Gentamicin-containing composites exhibited pronounced antimicrobial activity against Gram-positive and
Gram-negative bacteria.

Conclusions. The obtained results confirm the potential of PLA-based composites modified with hy-
droxyapatite and gentamicin as functional biodegradable materials for implant applications in regions with
moderate mechanical loading, combining mechanical support, bioactivity, and local antimicrobial protection.

Key words: polylactic acid; hydroxyapatite; gentamicin; biodegradable composites; antimicrobial activ-
ity; mechanical properties; bone implants

INTRODUCTION

Modern medicine is facing a steady increase
in the number of traumatic injuries to the musculo-
skeletal system, caused by both age-related degen-
erative changes and the high frequency of road traffic
accidents, sports and domestic injuries [1, 2]. The
restoration of bone tissue in severe fractures, exten-
sive bone defects after tumor resection, or infectious
complications requires the use of bone scaffolds that
promote targeted regeneration of bone structures.
Materials for bone implant structures must meet re-
quirements for providing temporary mechanical sup-
port and the ability to osseointegrate [3].

In clinical practice, metal, ceramic, and pol-
ymer non-biodegradable implants are widely used
to replace bone defects. Metal structures, including
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titanium and cobalt-chromium alloys, are highly du-
rable and long-lasting, but their use may be accom-
panied by stress shielding, corrosion processes, and
the need for secondary surgical intervention [4]. Ce-
ramic materials, including hydroxyapatite-containing
systems, are characterized by high biocompatibility
and bioactivity, but are fragile and have limited me-
chanical reliability. Polymer materials provide good
biocompatibility, but their biological inertness limits
osseointegration processes [5]. A significant disad-
vantage of non-biodegradable implants is the need
for their removal, which increases the trauma of treat-
ment and the risk of complications.

The WHO notes that surgical site infections
(SSls) are among the most common hospital-ac-
quired infections and lead to repeat hospitalizations,
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Figure 1 — Fabrication scheme of bioactive polylactic acid composite

prolonged antibiotic therapy, and increased burden
on the healthcare system [6]. The incidence of SSI
after orthopedic surgery averages 1-5%, and can
reach 30% in cases of open fractures and revision
surgery [7, 8]. In orthopedic traumatology, up to 10-
15% of all surgical interventions are revision surger-
ies aimed at eliminating complications such as non-
union, mechanical instability, and infection; at the
same time, it is after repeat interventions that the risk
of infection increases 2-3 times compared to primary
surgeries [9, 10]. The formation of bacterial biofilms
on the surface of implanted materials plays a signifi-
cantrole in the development of implant-associated in-
fections, which significantly reduces the effectiveness
of systemic antibiotic therapy and contributes to the
chronicity of the inflammatory process [17].

In this regard, biodegradable polymer materials
capable of providing temporary mechanical support
to bone tissue, followed by replacement with new-
ly formed bone matrix, are of considerable interest.
Among them, special attention is paid to polyester bi-
opolymers, in particular polylactic acid (PLA), due to
its biocompatibility, controlled degradation rate, and
technological suitability for producing scaffolds of
various architectures [11, 12]. At the same time, pure
PLAis characterized by low bioactivity and limited os-
teointegration capacity, which limits its use as a stan-
dalone material for bone implant structures [13, 14].

One effective approach to improving the bio-
logical functionality of PLA is the introduction of in-
organic bioactive fillers, in particular hydroxyapatite
(HA). The chemical composition of hydroxyapatite is
similar to that of the mineral phase of bone tissue,
which determines its osteoconductive properties and
ability to stimulate the adhesion and proliferation of
osteogenic cells. In addition, the dispersed introduc-
tion of HA particles allows the physical and mechan-
ical characteristics of the polymer matrix to be reg-
ulated, which is an important factor in the design of
implant materials for bone tissue [15, 16].

A promising direction in the prevention of im-
plant-associated infections is the creation of materials
with local antimicrobial activity by incorporating anti-
biotics directly into the implant structure. Gentamicin,
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a broad-spectrum aminoglycoside antibiotic, is wide-
ly used in orthopedic practice and can effectively re-
duce the risk of bacterial colonization of the surface
of implanted materials when released locally [18, 19].

Therefore, the development of biodegradable
composites based on PLA modified with hydroxyapa-
tite and gentamicin represents a promising direction
in the creation of implant materials with combined os-
teoconductive and antimicrobial properties.

The aim of the work was to develop and
experimentally characterize a bioactive composite
based on polylactic acid, modified with hydroxyapa-
tite and gentamicin, for implant applications.

MATERIALS AND METHODS

In the study, polylactic acid (PLA, Nature-
Works, Ingeo 4032D, USA) was used as the polymer
matrix. Bioactive additives, including hydroxyapatite
(Ca,,(PO,),(OH),) (Sigma-Aldrich, USA) and gentamicin
sulfate (Sigma-Aldrich, USA), were used to modify the
polymer matrix. Ethyl acetate (Sigma-Aldrich, USA)
was used to dissolve the components.

The production of a bioactive composite based
on polylactic acid, hydroxyapatite, and gentamicin
was carried out in several consecutive stages using
solution and thermal processing methods.

In the first stage, polylactic acid was dissolved
in ethyl acetate at room temperature using an ultra-
sonic bath until a homogeneous solution was ob-
tained. Ultrasonic treatment was used to accelerate
the dissolution of the polymer and prevent the forma-
tion of agglomerates.

In the second stage, hydroxyapatite and gen-
tamicin were sequentially added to the resulting solu-
tion. The mixture was subjected to intensive homog-
enization in order to evenly distribute the inorganic
filler and antibiotic in the poly-lactic acid solution.

In the third stage, the organic solvent was re-
moved by distillation until a solid compound was ob-
tained. The process was carried out under controlled
conditions to minimize the residual solvent content.

The resulting compound was molded by hot
pressing using a thermopress. Pressing was carried
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(a) x2 000
Figure 2 — Images of the surface of PLA-HA-Gen composite obtained using a scanning electron microscope

out at a temperature of 180 °C to obtain flat samples
suitable for subsequent studies of structural, me-
chanical, and antimicrobial properties.

The mechanical properties of the composites
were evaluated by bending tests followed by calcula-
tion of the Young’s modulus. Composite samples with
different hydroxyapatite contents (0%, 10%, 20%,
30%, 40%) were used for the tests.

The tests were performed at a temperature of
23°C and a relative humidity of 50% in a three-point
loading mode in accordance with ISO 178:2019. The
geometric parameters of the samples and the dis-
tance between the supports were selected in accord-
ance with the requirements of the standard. The re-
sults of the tests were used to determine the flexural
strength and flexural modulus of elasticity.

For each composite composition, mechanical
tests were performed on at least five samples. The
results obtained were used to evaluate the effect of
hydroxyapatite content on the mechanical properties
of composite materials.

The surface morphology of composite mate-
rials was studied using scanning electron microsco-
py with the Helios 5 CX SEM/FIB system (Thermo
Fisher Scientific, USA). Microstructural analysis was
performed at low accelerating voltages in the range of
3-5 kV, which allowed obtaining high-contrast imag-
es of the polymer sample surfaces. The working dis-
tance during imaging was maintained within 3-4 mm,
and the electron probe current was approximately
100 pA. Images were recorded in secondary electron
(SE) mode.

An integrated energy-dispersive X-ray analysis
(EDS) system was used to evaluate the elemental
composition and spatial distribution of the inorganic
filler. Elemental mapping was performed on areas
corresponding to the SEM observation areas. The
distribution of the main elements, including carbon,
oxygen, and calcium, was recorded at standard de-
tection parameters. The maps obtained were used to
analyze the uniformity of hydroxyapatite distribution
in the polymer matrix volume.
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The antimicrobial properties of composite ma-
terials were evaluated in vitro using the agar diffusion
method. Standard test strains were used as model
microorganisms: Staphylococcus aureus (ATCC
6538), Bacillus subtilis (ATCC 6633), Escherichia coli
(ATCC 25922), Pseudomonas aeruginosa (ATCC
27853), and Candida albicans (ATCC 10231) were
used as model microorganisms.

The initial microbial suspensions were pre-
pared at a concentration corresponding to 0.5 on the
McFarland scale and evenly applied to the surface of
a dense nutrient medium. Composite samples were
molded into 6 mm diameter discs and placed on the
surface of the seeded agar.

Standard discs containing gentamicin (for bac-
terial strains) and nystatin (for C. albicans) were used
as positive controls. Composite samples without anti-
biotic addition served as negative controls.

Bacterial cultures were incubated at 37 °C for
24 hours, while C. albicans cultures were incubated at
28 °C. At the end of the incubation period, antimicrobial
activity was assessed by measuring the diameters of
the zones of microorganism growth inhibition around
the samples using a standard measuring template.

The following activity gradation was used to
interpret the results: no antimicrobial effect — zone di-
ameter less than 10 mm; weak activity — 10-15 mm;
moderate activity — 15-20 mm; pronounced antimi-
crobial activity — more than 20 mm. All measurements
were performed at least three times independently,
and the results were presented as the mean + stand-
ard deviation.

RESULTS AND DISCUSSION

The microstructure of the surface of composite
samples based on polylactic acid modified with hy-
droxyapatite and gentamicin was studied using scan-
ning electron microscopy (Fig. 2a, 2b).

SEM images of the initial surface of the com-
posites, obtained at magnifications of x2,000 and
x10,000, demonstrate a relatively smooth and mor-
phologically homogeneous structure without pro-
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Figure 4. Total EDS spectrum of PLA-HA-Gen composite

nounced porosity and macrodefects (Fig. 2a, 2b). The
observed elongated linear elements are oriented and
are likely due to the processing characteristics of the
material (hot pressing) rather than the formation of mi-
crocracks or disruption of the polymer matrix integrity.

Analysis of SEM images at medium magni-
fication did not reveal any large agglomerates of
micron-scale inorganic filler (Fig. 2b). The matrix
contains dispersedly distributed light inclusions of
submicron size, corresponding to hydroxyapatite
particles. The absence of pronounced aggregation
zones indicates effective dispersion of the filler during
the composite production process and the formation
of a structurally homogeneous material.

SEM analysis at high magnification (up to
x20,000, Fig. 2c) showed that no characteristic signs
of interphase delamination, such as voids, radial mi-
crocracks, or local defects, were found at the phase
boundary, indicating a sufficient level of adhesive in-
teraction between PLA and the inorganic filler. The
absence of sharp boundaries and defective areas
around the particles reduces the likelihood of stress
concentration and premature failure of the material
under mechanical loading.

Energy dispersive X-ray analysis was per-
formed to confirm the presence and spatial distri-
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bution of the inorganic filler. Carbon and oxygen
distribution maps showed a continuous and uniform
surface structure corresponding to the polymer matrix
(Fig. 3a, 3b).

The distribution of calcium was finely dispersed
and was not accompanied by the formation of local
areas with increased concentration of the element
(Fig. 2c), which confirmed the uniform dispersion of
hydroxyapatite in the composite volume.

The total EDS spectrum (Fig. 4) was character-
ized by the dominance of carbon, which correspond-
ed to the predominance of the polymer matrix, with
the simultaneous presence of calcium and phospho-
rus associated with the calcium phosphate phase.

It should be noted that EDS analysis data were
qualitative and semi-quantitative in nature and were
used to confirm the elemental composition and distri-
bution of the filler, rather than to evaluate its stoichi-
ometric ratio.

In general, the results of SEM and EDS anal-
ysis indicated the formation of a homogeneous mi-
crostructure of the composite material with a uniform
distribution of hydroxyapatite and the absence of
pronounced interphase defects. Such microstructur-
al organization is an important prerequisite for the
formation of reproducible mechanical characteristics
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Figure 5 — Dependence of the mechanical properties of PLA composites on hydroxyapatite content:

(a) flexural strength; (b) Young’s modulus

and is consistent with the results of mechanical tests,
as well as creating conditions for the realization of the
bioactive and antimicrobial properties of the material.

The dependence of the Young’s modulus
and flexural strength of PLA composites on the hy-
droxyapatite (HA) content is shown in Fig. 5 a, b.

With an increase in HA content, there is a
marked decrease in ultimate flexural strength. For un-
modified PLA, the strength is 110.6£6.3 MPa. When
10% HAis added, the strength decreases to 57.51+4 .4
MPa, which corresponds to a decrease of more than
40%. A further increase in HA content to 20% leads
to a decrease in strength to 45.9+6.9 MPa, and at
30% and 40% HA, the values are 40.7+3.8 MPa and
29.5+2.3 MPa, respectively (Fig. 5a).

At the same time, there is a moderate increase
in Young’s modulus: from 1.92+0.12 GPa for PLA and
PLA-HA-Gen 10% to 2.09+0.15 GPa for the compos-
ite with 40% HA, which reflects an increase in the
stiffness of the material due to the introduction of a
solid inorganic phase (Fig. 5b).

The observed combination of a decrease in
flexural strength and an increase in elastic modulus
reflects the compromise between stiffness and the
ability to deform without breaking that is character-
istic of dispersion-filled polymer composites. As the
hydroxyapatite content increases, the proportion
of the continuous polymer phase capable of plastic
deformation decreases, and the probability of local
stress concentration in the interphase contact areas
increases. At the same time, the results of microstruc-

Table 1 — Growth inhibition diameters of test strains

tural analysis indicate a dispersed distribution of hy-
droxyapatite particles in the polymer matrix without
pronounced macroagglomeration, which reduces the
likelihood of premature crack initiation by structural
defects and causes a smooth change in mechanical
characteristics with an increase in filler content. The
uniform distribution of the rigid phase also contributes
to the reproducible growth of the Young's modulus
due to the more efficient involvement of hydroxyapa-
tite particles in load transfer.

Comparison of the obtained bending strength
values (29 — 58 MPa for composites with 10 — 40 wt.
% HA) with the mechanical properties of cancellous
(trabecular) bone tissue determined by the three-point
bending method shows that the developed compos-
ites demonstrate higher strength values compared to
natural cancellous bone. In particular, according to F.
Mohd Ghazali et al., the average values of cancellous
bone strength in three-point bending are about 17.0
MPa (with a wide range depending on the anatomical
site and tissue morphology) [20]. At the same time, the
values obtained are significantly lower than those of
cortical bone, which indicates the potential applicability
of the developed composites as biodegradable struc-
tures for temporary mechanical support and filling of
bone defects in areas with limited operational load.

The antimicrobial properties of composite ma-
terials were evaluated by the agar diffusion meth-
od using standard test strains of Gram-positive and
Gram-negative bacteria, as well as yeast-like fungi.
Quantitative results are presented in Table 1, and

Growth inhibition diameters of test strains, mm
Title S. aureus B. subtilis E. coli P. aeruginosa C. albicans
(ATCC 6538) | (ATCC 6633) | (ATCC 25922) | (ATCC 9027) | (ATCC 10231)
PLA-HA-Gen 20,0+1,0 33,0+1,4 19,3+1,4 29,7+1,0 —
PLA 8,3+1,0 6,7+0,8 6,0+1,0 7,0£1,2 —
Gentamicin sulfate 15,0+0,3 29,0+0,3 15,0+1,0 26,0+0,3 —
Nystatin - - - - 20,3+0,1
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characteristic examples of zones of inhibition of mi-
crobial growth are shown in Fig. 6.

Samples of unmodified polylactic acid did not ex-
hibit pronounced antimicrobial activity against the test
strains studied, as confirmed by the small diameters of
the growth inhibition zones, which did not exceed 6-8
mm. This result indicates the biological inertness of the
polymer matrix and excludes the contribution of PLA to
the suppression of microbial growth.

PLA composites containing gentamicin formed
pronounced growth inhibition zones for all bacterial
strains studied, including S. aureus, B. subtilis, E.
coli, and P. aeruginosa. For S. aureus and E. coli,
the diameters of the growth inhibition zones were
20.0£1.0 mm and 19.3+1.4 mm, respectively, while
for B. subtilis and P. aeruginosa, the most pronounced
antimicrobial effect was observed (33.0£1.4 mm and
29.7£1.0 mm, respectively) (Table 1). The values ob-
tained correspond to moderate and pronounced anti-
microbial activity and indicate the preservation of the
biological activity of gentamicin after its introduction
into the polymer matrix.
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A comparison of the antimicrobial effect of
composite samples with that of standard gentamicin
discs showed that the inhibition zones formed by the
PLA composite with gentamicin are comparable and,
in some cases, exceed the values for gentamicin
sulfate discs (Table 1). It should be emphasized that
under the conditions of the agar diffusion test, the
composite material is a solid matrix from which the
antibiotic diffuses into the environment, while stand-
ard discs provide a rapid initial release of the active
substance. The observed comparable efficacy indi-
cates the availability of gentamicin for diffusion from
the polymer matrix volume and the functional viability
of the composite system as a carrier of the antimicro-
bial agent.

The composite samples showed no antimicro-
bial activity against C. albicans, which is consistent
with the known spectrum of action of gentamicin sul-
fate. The formation of pronounced growth inhibition
zones exclusively for the standard antimycotic drug
nystatin confirms the correctness of the methodology
and the validity of the experimental conditions.
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Taken together, the data obtained demonstrate
that the developed PLA composite provides effective
local antimicrobial activity against clinically significant
bacterial strains, including P. aeruginosa, which is of-
ten associated with implant-related infections. At the
same time, the polymer matrix acts as a structural
carrier of the antibiotic, ensuring its availability for
diffusion into the environment without loss of biolog-
ical activity. Quantitative assessment of gentamicin
release kinetics requires further research and is
planned for subsequent stages of the work.

CONCLUSIONS

This work demonstrates the possibility of ob-
taining biodegradable PLA composites modified with
hydroxyapatite and gentamicin, intended for use in
implant structures with simultaneous support for bone
regeneration and reduction of the risk of infectious
complications. The developed approach ensures
the formation of a homogeneous microstructure with
a dispersed distribution of the calcium phosphate
phase in the polymer matrix without pronounced
macroagglomeration and interphase defects.

Mechanical tests revealed a regular decrease
in flexural strength with an increase in hydroxyapa-
tite content, accompanied by a moderate increase in
Young’s modulus. This combination reflects the com-
promise between stiffness and resistance to bending
deformation characteristic of dispersively filled poly-
mer systems. The obtained flexural strength values
exceed those of cancellous bone tissue, which deter-
mines the prospects for their use in areas with mod-
erate loads.

In vitro antimicrobial studies confirmed the pres-
ervation of the biological activity of gentamicin and the
formation of pronounced local antimicrobial activity
against clinically significant bacterial strains. Taken
together, the results confirm the potential of PLA-HA-
Gen composites as functional biodegradable materials
for regenerative medicine and orthopedics.
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Llenb uccnedosaHusi. Pa3paboTka n akcnepumeHTanbHas Xxapaktepuctnka 6uoakTMBHOrO KOMnosmTa
Ha OCHOBE MOMMMOJTOYHOW KUCMOTbI, MOANMULNPOBAHHOIO MTMAPOKCUMANaTUTOM UM FreHTaMULUMHOM, ANS UM-
NNaHTauMOHHbBIX NPUMEHEHNIA.

Mamepuarnbl u memodsl. KoMnoauTel Ha ocHoBe PLA nonyyanu MeTofoM pacTBOPHOrO CMeLLeHUs ¢
nocrnegyowumM ropsyMM npeccoBaHNeM C BapbMpoBaHUeEM coaepxaHus rugpokcmanatuta (0 — 40 mac. %).
MWKpOCTPYKTYpY M pacnpeneneHne HeopraHM4eckoro HanonHUTENsT aHanuM3npoBanM MeTogamMmu CKaHUpyHo-
LLIe SMNEKTPOHHOW MUKPOCKOMNUN U SHEPTrOANCNIEPCUOHHOIO PEHTIEHOBCKOro aHanuaa. MexaHuyeckne cBon-
CTBa OLEHMBANM B UCMbITAHUAX Ha U3rMG B peXXMME TPEXTOHEYHOIO Harpy>XeHust C pac4eTom NPOYHOCTU Npwu
n3rnbe n moaynsa KOHra B cootBeTcTBMM cO cTaHaapTom ISO 178:2019. AHTUMUKPOOHYI0 aKTUBHOCTb OLIEHU-
Banu in vitro metogom anddysmm B arap B OTHOLLEHNN CTaHAAPTHbIX TeCT-lWTaMMoB Staphylococcus aureus,
Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa v Candida albicans.

Pesynbsmamel u 0bcyxdeHue. Noka3aHo, Y4TO pa3paboTaHHbIN NOAX0A, K MOyYEHMIO KOMNO3nToB obe-
crnevvBaeT hopMuUpoBaHMe OQHOPOAHON MUKPOCTPYKTYPbI C AUCNEPCHbLIM pacnpeaeneHmeM rugpokcmanartu-
Ta B NONMMepHOK MaTpuLe 6e3 BbipaXXeHHON MakpoarnomMmepauuun. YeenuueHme cogepxaHus rmgpokcuana-
TUTa NPMBOAUT K 3aKOHOMEPHOMY CHUXXEHMIO MPOYHOCTY Npu n3rnde npyu 0gHOBPEMEHHOM YMEPEHHOM POCTE
mMoaynsi FOHra, YTo oTpaXkaeT KOMMPOMMUCC MEXAY KECTKOCTbIO 1 COMPOTUBIIEHNEM U3rMOHBbIM AecdopMaumsm,
XapaKTepHbIN AN OMCNepPCHO-HaNOMHEHHbIX NONMMEPHBIX cuctem. KoMnosuTel, cogepxaliue reHTaMuuuH,
OEMOHCTPUPYIOT BbIP@XXEHHYI0 aHTUMUKPOOHYH akTUBHOCTb B OTHOLLEHUW PaMMONOXUTENBHBIX U FPaMOoTpy-
uarenbHbIX bakTepui.

Bbigodbl. Pesynbratbl UccriegoBaHWs NOATBEPXXOAT noTeHuman PLA-koMnosuToB, moamnduumpo-
BaHHbIX MTMAPOKCUANaTUTOM U FrEHTaMULMHOM, B Ka4ecTBe (PYHKLMOHamNbHbIX Bropasnaraembix matepuanos
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anda nMmnnaHTauMoHHbIX I'IpVIMeHeHVIVI B 30Hax C ymepeHHoﬂ SKCﬂﬂyaTaLlMOHHOVI Harpy3|<017|, co4yeTarwmnx
MeXaHN4YEeCKYH0 NoaAEPXKKY, OMOaKTUBHOCTb U JTOKalibHYHO aHTVIMVIKpOGHyI'O 3alunTy.

Krroyesbie cioga: NONUMMOMOYHAs  KUCNOTa, rmapokcmanatuTt; reHTaMununH; 6M0pa3naraeMble
KOMMO3WUTbI; aHTI/IMI/IKp06HaFI aKTMBHOCTb; MEXaHUYeCKMe CBOMCTBA; KOCTHbIE MMMNIIaHThI

A. A. Xpycmaneea', A. T. Edpucoe’, 1. 1. Xpycmarnee', . B. YepHbix?, U. B. llocesa’, A. @. Casenbeg’”,
B. B. KasaHues', M. A. Kuukbaes’, I1. O. Pycsieea’, K. A. lNepenenuusiHa’, C. B. LLlanosaneHko'
MNONMUNAKTUKANDbIK KbILWWKbIN HEM3IHAEN BUOAKTUBTI KOMMNO3UTTIH OAMYbI XXOHE
CUMATTAMACDI

'®apmauua mekTebi, «KaparaHopl meguumHa yHuepcuteTi» KeAK (100008, Kasakctan Pecnybrnivkacsl,
KaparaHabl K., Foronb k-ci, 40; e-mail: info@gmu.kz)

2PapmaLeBTik XuMus xxaHe chapMakorHosus kadpegpachel, Pegepangbik MemnekeTTik brogxkeTTik XKoFapb! binim
bepy mekemeci «akagemuk W. T. MNMaBnoB aTbiHAarbl Psi3aHb MEMMNEKETTIK MeaunLumnHa yHUBepcuTeTi» Pecen
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3epmmeydiH Mmakcambl. VIMNnaHTauusanblk KONgaHyFa apHanfFaH T[MAPOKCUanatuUTIEeH KaHe
reHTaMMUMHMEH MoandmrKauusnaHFaH NoNunakTUKanblK KbILKbIN HerisiHgeri 6MoakTUBTI KOMNO3UTTI a3iprey
)KOHEe 3KCMEPUMEHTTIK cunarray.

Mamepuandap xoeHe odicmep. PLA HerisiHgeri KoMno3autTep epiTiHAINIK apanactbipy aaiciMeH,
KeriHHeH rugpokcuanatut Menwepid (0 — 40 mac. %) e3repTe OTbIpbIN, bICTbIK NPECTEY apKblbl anbiHAbI.
MWKpOKypbINbiM MeH GeriopraHnKanblK TONThIPFBILUTBIH, Tapanybl CKaHepneyLli aNeKTPoHAbIK MUKPOCKOMNMUS
XoHe 3Heproaucnepcusanblk PeHTreHdik Tangay apictepiMeH 3epTTtengi. MexaHukanblk kacuettepi 1ISO
178:2019 cTaHgapTbiHa COMKEC VLU HYKTENi XYKTeY peXumiHaeri niny cbiHakTapbiHAa miny 6epikTiri MmeH FOHr
MoAyniH ecenTey apkbinbl 0aranaHgbl. AHTUMUKPOOTLIK B6enceHainik in vitro xarganga arapra guddysus
apicimeH Staphylococcus aureus, Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa xaHe Candida
albicans ctangapTTbl TECT-WTamaapbiHa KaTbICTbl OaFanaHapl.

Hamuxenep xeHe marikbinay. Komno3nTrepai anygblH a3iprieHreH Tacini nonumepnik matpuuaga
rMapoKcuanaTuTTiH arkblH MakpoarfioMmepauusacelid OMCnepcTi TapanybiMeH BipTekTi MUKPOKYpPbINbIMHBIH
KanbinTacyblH KaMTaMacbI3 eTeTiHi kepceTingi. mapokcnanatuT MenLwepiHib, apTybl Winy 6epikTiriHiH 3angbl
TypAe TemeHpageyiHe xoaHe KOHr mogyniHiH GipkanbinTbl ecyiHe anbin kernegi, 6yn AncnepcTi TONTbIpbifFaH
NoNUMeEpPHIK Xyrenepre ToH KaTTbINbIK NEH Winy gedopmMauusanapbiHa Te3iMainik apacbiH4arbl KOMNPOMUCTI
kepcerteni. KypamblHOa reHTaMuumH 6ap KOMMO3UTTEP FPaMOH X8He rpamTepic GakTepusanapra KaTbiCTbl
anKblH aHTUMUKPOOTBLIK Bencenainik kKepceTTi.

KopbimbiHObiniap. AnNbIHFAHHATDKENEP TMAPOKCUanaTUTNeHXaHe reHTaMMUMHMEH MognduKaumsnaHraH
PLA-kOMNo3nTTepAiH MexaHuKanbIk kongayabl, BMOaKTUBTINIIKTI XXaHe XKeprinikTi aHTUMUKPOOTbIK KOPFaHbICTbI
YWNecTipeTiH, nanganaHy >XYKTeMecCi opTawa armakTapgarbl UMNNaHTauusanblK KongaHyfFa apHanfaH
dyHKLMOHaNablK 61obIablpaiThiH MaTepuangap peTiHaeri aneyeTiH pactangpl.

Kinm ce30ep: nonunakTukanblk KbILKbIM; TMOPOKCUaNaTuT; reHTaMULUMH; BUobIAbIpaiTbIH KOMNO3UTTEP;
AHTUMUKKPOOTLIK GenceHAainiK; MexaHKarnblK KacMeTTep; CyMek MMniaHTTaphbl
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Time series forecasting is a pivotal tool across multiple disciplines, particularly in epidemiology, where
precise predictions can guide resource allocation and inform public health strategies. This study explores the
application of Seasonal Autoregressive Integrated Moving Average (SARIMA) models for short-term forecast-
ing of time series data, using epidemiological data from Kazakhstan related to COVID-19 as a practical case
study. The dataset encompasses total confirmed cases, daily ambulatory care patients, and daily hospitalized
patients, spanning from May 30, 2022, to December 14, 2022, with forecasts extending 10 days forward to
December 24, 2022. The analysis leverages SARIMA's ability to capture both seasonal and non-stationary
patterns, making it highly effective for modeling complex epidemiological dynamics.

The methodology involves several key steps: data preprocessing through natural-log transformation to
stabilize variance, stationarity testing using autocorrelation function (ACF) plots, and differencing to address
non-stationarity. The optimal SARIMA models identified were (5,3,1)(1,1,0)_7 for total cases, (1,2,2)(0,1,1)_7
for ambulatory care patients, and (2,2,1)(2,1,1)_7 for hospitalized patients, with forecasting accuracies of
99%, 97%, and 91%, respectively. These high accuracies, measured via Mean Absolute Percentage Er-
ror (MAPE), underscore SARIMA’s robustness in short-term predictions. Residual analysis, including Shap-
iro-Wilk and Ljung-Box tests, confirmed that the models’ residuals were normally distributed and independent,
validating their suitability for forecasting.

This study highlights SARIMA’s versatility in capturing weekly seasonal patterns, as observed in the
7-day cycles within the COVID-19 data, which reflect reporting or behavioral trends. While the example fo-
cuses on epidemiological data, the methodology is broadly applicable to other domains, such as ecological
monitoring or economic forecasting, where seasonal time series are prevalent. The findings demonstrate that
SARIMA models provide a reliable framework for short-term forecasting, offering actionable insights for public
health interventions and resource planning, with the COVID-19 dataset serving as an illustrative example of
the approach’s efficacy and adaptability.

Key words: time series forecasting; SARIMA models; short-term prediction; epidemiological data; sea-
sonal patterns; ARIMA; Kazakhstan (as example)

INTRODUCTION
Time series analysis and forecasting are es-
sential tools in data-driven decision-making across
numerous sectors. These methods allow for the mod-
eling of sequential data to predict future values based
on historical patterns, accounting for trends, season-
ality, and irregularities. While traditionally applied in
fields such as finance and meteorology, time series
models have proven valuable in epidemiology for
anticipating disease dynamics and resource needs.
This paper focuses on the general methodology of
using SARIMA models for short-term forecasting, il-
lustrated through an epidemiological example involv-

ing COVID-19 data from Kazakhstan.

146

The SARIMA framework extends the basic
ARIMA model by incorporating seasonal compo-
nents, making it suitable for data with periodic fluc-
tuations. Historical applications include forecasting
infectious disease incidences like hepatitis B [33],
pertussis [24, 31], tuberculosis [34], malaria [18, 30],
and hemorrhagic fever [32]. More recent studies have
adapted SARIMA for emerging challenges, such as
those posed by global health events [2, 3, 7, 8, 10,
11, 19, 27, 29] demonstrating its robustness for short-
term predictions [11, 14, 19, 20, 27, 29]. Variations
and comparisons with other models [4, 5, 9, 12, 16,
23, 28] further underscore its utility when seasonality
is present.
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In this context, we apply SARIMA to forecast
key metrics from a real-world dataset, using COV-
ID-19 statistics from Kazakhstan as an exemplar. As
of January 5, 2023, Kazakhstan reported 1,305,649
confirmed COVID-19 cases, providing a rich time
series for illustration. The dataset includes daily cu-
mulative cases, patients under ambulatory care, and
hospitalized patients, sourced from official reports [1].
However, the primary emphasis is on the forecasting
technique itself — how to preprocess data, identify
model parameters, evaluate residuals, and assess
accuracy - rather than the specific disease. This
method can be generalized to other time series, such
as air quality indices in ecology or patient inflows in
general healthcare planning.

Prior work in Kazakhstan has explored math-
ematical modeling for health risks [22, 35] and re-
source estimation using compartmental models like
SEIR [15, 25, 26], but these often assume constant
parameters or focus on long-term scenarios. Our
study complements this by showcasing SARIMA’s
strengths in short-term, data-driven forecasting with-
out such assumptions, using the COVID-19 period as
a practical demonstration.

The aim of this study was to outline a com-
prehensive approach to SARIMA-based short-term
forecasting, analyzing and predicting time series var-
iables while using epidemiological data from Kazakh-

stan as an example. We aim to provide a blueprint
for applying this method in diverse contexts, empha-
sizing model selection, validation, and interpretation.

MATERIALS AND METHODS

The methodology presented here is designed
for general time series forecasting using SARIMA
models, with an epidemiological dataset serving as
an example. Data were sourced from official daily re-
ports [1], covering total cases, ambulatory care pa-
tients, and hospitalized patients from May 30, 2022,
to December 14, 2022 (training set), with December
15-24, 2022, used for validation.

SARIMA Model Overview

SARIMA extends ARIMA by adding seasonal

terms, denoted as
(p.d,q)(P.D,Q)_s (1),

where:

p, g = non-seasonal autoregressive and mov-
ing average orders;

d = non-seasonal differencing order;

P, Q = seasonal autoregressive and moving
average orders;

D = seasonal differencing order;

s = seasonality period (e.g., 7 for weekly
cycles).

Graphical
representation of the
time series

Data transformation
if necessary

Checking for
stationarity

Finding the best
model with
significant

coefficients of its
parameters

Determining the
number of model
parameters

Evaluation of model
residuals

Forecasting

Estimating model
accuracy

Differentiation if
necessary

Figure 1 — Th algorithm to fit a SARIMA model
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The model equation is [13]:

n=:+zm+zm+ﬁ+z%+2ﬁh (2).

where:
Yy, = the value of the explore variable in time ;
¢ = intercept;

¢ = coefficient of each parameter ;
0 = coefficient of each parameter ;
e, = the residuals or errors in time ;
@ = the coefficient of each parameter ;
O = the coefficient of each parameter Q;
s = the seasonality of the model.
Algorithm for SARIMA fitting is presented in
figure 1.
Graphical representation of time series
The first step was to plot time series of ana-
lyzable variables (daily total COVID-19 cases, daily
number of COVID-19 patients under ambulatory care
and daily number of COVID-19 hospitalized patients)
for visible analysis of trend and seasonality.
Data transformation
The high variability of time series values com-
plicates the process of creating a model for forecast-
ing and reduces the accuracy of this model, there-
fore, with high data variability, it is necessary to apply
a preliminary transformation of the source data. A
natural-log transformation of the data was performed
to stabilize this variability. In this study, the coefficient
of variation (CV) was used to assess the variability of
the data before and =aftar natural-lnq transformation.
Cv = i* 100% (3),
¥
where:
CV = coefficient of variation
s = standard deviation
y = mean
Checking for stationarity
Most time series models require the data to be
stationary. A stationary time series is a series whose
behavior in the present and future coincides with the
behavior in the past, i.e. properties are not affected
by changing the origin of time. It is possible to deter-
mine whether a time series is stationary by looking at
the form of the autocorrelation function (ACF) on their
graphical plots. If the ACF does not decrease to zero
or at a very slow decay, this suggests non-stationarity.
Differentiation if necessary
ARIMA (SARIMA) is an extension of ARMA
models for non-stationary time series, which can be
made stationary by taking differences of some order
from the original time series. Box and Jenkins [6] rec-
ommended using the next differencing approach first-
ly, to plot the autocorrelation function of the first-dif-
ference series. Then to iterate the previous step until
the ACF looks like the one of a stationary series. |
(Integrated) component refers to the use of a differ-
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encing operator of raw observations, to eliminate
non-stationarity.
Determining the number of model parameters

The number of times the differencing was per-
formed to make the series stationary is the order of
d and D parameters. The number of p, P, g and Q
parameters can be determined by using graphical
plots of the ACF and PACF. Different shapes of the
autocorrelation function are possible. Usually, the au-
toregressive model parameters should be included
in the model if shape of the autocorrelation function
represents exponential decay to zero or damped os-
cillations. The partial autocorrelation plot identifies
order of p and P parameters in this case. Presence
high values at fixed intervals on the ACF plot speci-
fies on seasonal autoregressive component. In turn
of moving average model parameters the shape of
the autocorrelation function represents one or more
spikes, the rest is essentially zero and the orders of
g and Q are identified by where autocorrelation plot
becomes zero. If the exponential decay starting after
a few lags, it means both autoregressive and moving
average models parameters need to be included in
the model.

Finding the best model with significant

coefficients of its parameters

On the next step, parameter estimation is ac-
complished by maximizing the likelihood of the data.
This technique finds such values of the parameters
more precisely, their coefficients (c, ¢, 6, @, 0O),
which maximize the probability of obtaining the data
that we have observed [13]. For computing the maxi-
mum likelihood value for a particular SARIMA models
we used Approximate McLeod & Sales method with-
out backcasting [6].

Evaluation of model residuals

There are two important requirements of ade-
quate SARIMA model. First of all, the residuals (ob-
served minus forecast values) must be normally dis-
tributed. Secondly, the residuals must be independent
of each other. The normal distribution of residuals
was tested by using the Shapiro — Wilk. The residuals
independence was tested by plotting the autocorrela-
tion function and applying Ljung-Box Q-test tests to
the residuals of the obtained models [21].

Forecasting

In case of COVID-19, a forecast is required
of what will happen in the immediate future without
much regard for what will happen in the longer term.
The models were built on the time interval from 2020-
05-30 to 2022-12-14. The forecast was made for the
next 10 days (from 2022-12-15 to 2022-12-24).

Estimating model accuracy

Forecasting accuracy is the opposite of fore-
casting error. If the forecast error is large, then the
accuracy is small, and vice versa. Mean absolute per-
centage error (MAPE) was the measure of accuracy
of the model fit was used in this study [13].
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Table 1 — CV values of the data before and after natural logarithm transformation

Data set Before After
Total COVID-19 cases 2,588 0,184
Daily number of COVID-19 patients under ambulatory care 126,9 23,05
Daily number of COVID-19 hospitalized patients 117.,9 21,19

T
1 £) — F(E
MAPE = _Z M = 100% (3),
n&s ¥(i)
Forecast accuracy In % = 1UU% - MAFE

where:

MAPE = mean absolute percentage error

n = number of observation;

y(t)= real value;

y(t) = forecast value.

The MAPE forecast error estimate is the re-
ciprocal of the forecast accuracy. If MAPE<10%,
then the forecast is made with high accuracy, 10% <
MAPE< 20% — the forecast is good, 20% < MAPE<
50% — the forecast is satisfactory and MAPE> 50% —
the forecast is bad [17].

Analysis was performed using Statistica 10,
adaptable to other software like R or Python. This
framework is versatile, applicable to any time series
exhibiting seasonality, with the COVID-19 data used
here to demonstrate each step.

RESULTS

The graphical presentation of the time-series
datasets showed that there was a sharp increase in
cumulative cases of COVID-19 in Kazakhstan (figure
2, part a) from early July to early September 2022,
there was an increase of 80,000 cases in two months.

Daily number of COVID-19 patients under am-
bulatory care (figure 2, part b) and number of COV-
ID-19 hospitalized patients (figure 2, part ¢) had a
pronounced peak at the end of July and beginning of
August 2022. There was a decrease in daily number of
COVID-19 patients under ambulatory care and num-
ber of COVID-19 hospitalized patients since the be-
ginning of August to the end of September. During Oc-
tober 2022, the time series did not change much and
plateaus were observed at that time on the presented
figure 2, but since November 2022, the growth of all
three studied time series has begun again. It should
be noted that a new rise in the time series of the daily
number of COVID-19 patients under ambulatory care
was recorded from the end of November 2022, while in
the time series of the daily number of COVID-19 hospi-
talized patients it began earlier on two weeks.

At the next stage of this work, we apply data
transformation in the form of a natural logarithm. CV
values (table 1) confirmed high initial variability, re-
duced significantly post-log transformation, facilitat-
ing modeling.
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In the case of daily number of COVID-19 pa-
tients under ambulatory care and number of COV-
ID-19 hospitalized patients, the values of the coef-
ficient of variation (126,9 and 117,9% respectively)
exceed 100%, which means that the dispersion level
around the mean is huge and the standard devia-
tion is greater than the mean. Natural logarithm data
transformation made it possible to reduce the varia-
bility of these data sets by more than five times.

After data transforming, we evaluated the form
of the autocorrelation function (ACF) on their graph-
ical plots to infer whether the time series are station-
ary or non-stationary (figure 3).

The red dotted lines in the graphs of figure 3
mark the critical interval within which the values of
the autocorrelation function are considered not to dif-
fer from zero. Analyzing the graphical presentation of
autocorrelation functions we could conclude all three
time series data sets were non-stationary, because
the plots indicated strong serial dependencies for
lags of 1 to 15 with the highest value of autocorrela-
tion for a lag of one.

Using Box and Jenkins recommendations [6]
in order to make the series stationary and to remove
the serial dependency, several non-seasonal differ-
encing transformation were performed in these series
and the results of transformations were presented at
the figure 4.

As can be seen from figure 4 most serial de-
pendencies have disappeared. However, the remov-
al of the lower order serial dependencies exposed a
higher order seasonality for lag of 7. There is also a
clear (seasonal) dependency for a lag of 14 (it mul-
tiples of 7). This indicates a seasonal pattern in data
sets. In other words, there are days when number of
patients is more and when it is less. Seasonal differ-
encing with the lag of 7 was used for removing this
dependency at the next stage of this work.

Previously, it was found that the data required
logarithmic transformation and two types of differenc-
ing (nonseasonal and seasonal). At the next step we
determined the number of models parameters. The
order of d and D parameters was taking from the num-
ber of non-seasonal and seasonal differencing trans-
formation. The number of p, P, g and Q parameters
were determined by using graphical plots of the ACF
and PACF. Parameter estimation in SARIMA models
were accomplished by maximizing the likelihood of
the data and the following parameter coefficients for
each model were obtained and presented in table 2.
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Figure 2 — Daily total COVID-19 cases (a), number of COVID-19 patients under ambulatory care (b) and
number of COVID-19 hospitalized patients (c) during the period from 2020-05-30 to 2022-12-14

Table 2 — SARIMA models and their parameters

Data set/model Coefficients Std. Err. t p
o, -0,357 0,125 -2,848 0,005
¢, -0,515 0,096 -5,359 0,000
¢, -0,572 0,088 -6,540 0,000
Total COVID-19 cases/(5,3,1)(1,1,0)7 é, -0,282 0,094 -3,012 0,003
o, -0,354 0,081 -4,349 0,000
0, 0,354 0,122 2,906 0,004
o, -0,463 0,074 -6,280 0,000
¢, -0,912 0,054 -16,82 0,000
Daily number of COVID-19 patients 8, -0,542 0,082 -6,644 0,000
under ambulatory care/(1,2,2)(0,1,1)7 0, 0,417 0,070 5,975 0,000
o, 0,728 0,048 15,24 0,000
o, 0,026 0,089 0,288 0,774
o, -0,246 0,082 -2,983 0,003
Daily number of COVID-19 hospitalized | ©; 0,787 0,063 12,41 0,000
patients/(2,2,1)(2,1,1)7 b, 0,499 0,111 4,514 0,000
o, 0,280 0,088 3,174 0,002
o, 0,911 0,076 12,01 0,000
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Figure 3 — Autocorrelation Function of Daily total COVID-19 cases (a), number of COVID-19 patients under
ambulatory care (b) and number of COVID-19 hospitalized patients (c) for first 15 lags

Both the non-seasonal and seasonal autore-
gressive and moving average parameters coefficients
were highly statistically significant (p<0,05) in all pre-
sented models (the exception was the parameter ¢,
in Daily number of COVID-19 hospitalized patients
model, p=0,774).

The next step after finding the best SARIMA
models was to estimate the residuals. P-values of the
Shapiro — Wilk tests were greater than 0,05 conse-
quently the residuals were subject to a normal distri-
bution in all models (table 3).

Simultaneously there is no significant correla-
tion in the residuals series and residuals sample auto-
correlations are in (-0,2; 0,2) interval, it confirms that
residuals are white noise (table 3). It is known that
white noise is a process that has a constant mathe-
matical expectation, constant variance, and zero (for
all but zero lag) autocorrelation function [21]. Also,
the results of Ljung-Box Q-tests (all calculated p-val-
ues greater than 0,05) for the autocorrelation pattern
in the residuals indicated they were independently
distributed (table 3). Featured SARIMA models re-
spond adequately to information about the data sets
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because their residuals were normally distributed and
independent to each other. The fulfillment of these
conditions allows using the models for forecasting
and the forecast of these models will be good, and
the forecast intervals that are calculated considering
the normal distribution will be accurate [13].

Applying SARIMA models to the training set we
forecasted Total COVID-19 cases (figure 5, a), Daily
number of COVID-19 patients under ambulatory care
(figure 5, b) and number of COVID-19 hospitalized
patients (figure 5, c) for the 10 days (from 2022-12-15
to 2022-12-24).

All forecasted values were higher than the ac-
tual, observed values in all cases. For the first five
days of the forecast, the differences between the
forecast and actual values were minimal. As expect-
ed, the 90% confidence intervals for the forecasted
values gradually increased and reached its maximum
by the tenth day of the forecast. Forecasting accuracy
calculated based on mean absolute percentage error
(MAPE) was presented in the table 4.

Estimating the forecasts accuracies obtained,
which for all the presented models were more than
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Figure 4 — Autocorrelation Function of daily total COVID-19 cases (a), number of COVID-19 patients under
ambulatory care (b) and number of COVID-19 hospitalized patients (c) for first 15 lags after differencing

transformation

90%, we can conclude that the forecast data were
in good agreement with the actually observed data.
Therefore, we can recommend these SARIMA mod-
els for a short-term forecast of total covid-19 cases,
daily number of COVID-19 patients under ambulatory
care and number of COVID-19 hospitalized patients.

Thereby applying the SARIMA methodology to
the example dataset revealed patterns and enabled
accurate short-term forecasts, illustrating the mod-
el’s effectiveness. Graphical plots (Figure 2) showed
trends with peaks and plateaus, indicative of season-
al influences in the time series. CV values (table 1)
confirmed high initial variability, reduced significantly
post-log transformation, facilitating modeling. ACF
plots (figure 3) indicated non-stationarity, resolved
through differencing (figure 4), exposing a 7-day
seasonality. Optimal models (table 2) had significant
coefficients (mostly p<0.05), confirming fit. Residuals
were normally distributed (Shapiro — Wilk p>0.05)
and independent (Ljung-Box p>0.05; table 3), val-
idating the models. Forecasts (figure 5) with 90%
confidence intervals aligned well with observed data,
with MAPE values (table 4) indicating high accuracy
(>90%). These results exemplify how SARIMA cap-
tures complex patterns in time series, providing relia-
ble short-term predictions.
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DISCUSSION

This study show cases SARIMA as a power-
ful tool for time series forecasting, using COVID-19
data from Kazakhstan as an example to highlight its
practical application. The method’s ability to handle
non-stationarity and seasonality makes it broadly ap-
plicable.

Data preprocessing (log transformation, differ-
encing) addressed variability and trends, a standard
practice for improving model accuracy in diverse da-
tasets [6, 13]. The identified 7-day cycles align with
weekly patterns often seen in reporting-dependent
series, as noted in similar studies [11, 19].

Model parameters (e.g., AR order indicating
dependence on recent lags) provide insights into data
dynamics, consistent with applications in other fields
[2,3,7,8,19, 27, 29]. High accuracies (>90%) affirm
SARIMA’s suitability for short-term forecasting, sup-
porting findings in public health and beyond [11, 29].

Compared to alternatives [4, 5, 9, 12, 16, 23,
28], SARIMA excels in seasonal data without requir-
ing complex hybrids. While the example focuses on
epidemiological metrics for resource planning, the
approach extends to ecological monitoring (e.g., pol-
lution levels) or economic indicators.
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Table 3 — Shapiro — Wilk test, Autocorrelation Function and Box & Ljung Q test results for the residuals of
SARIMA models for first 15 lags

Box & Ljung Q test

Data set/model Shapiro — Wilk tests lag | Autocorr. Std. Err. a 0
1 [-0,010 0,072 0,019; 0,890
2 |0,001 0,072 0,020; 0,990
3 |0,049 0,072 0,476; 0,924
4 0,045 0,072 0,869; 0,929
5 0,035 0,071 1,108; 0,953
6 0,058 0,071 1,780; 0,939
Total COVID-19 cases/ SW — W=0,983; £ {0029 007 1,945, 0969
SARIMA(5,3.1)(1.1.0)7 p=0’12’5 ’ 8 0,155 0,071 6,714; 0,568
9 |-0,056 0,071 7,354; 0,600
10 |[-0,153 0,070 12,08; 0,280
11 0,086 0,070 13,59; 0,256
12 |-0,143 0,070 17,77; 0,123
13 | 0,062 0,070 18,57; 0,137
14 | -0,063 0,070 19,40; 0,150
15 |-0,109 0,069 21,86; 0,112
1 |-0,004 0,072 0,003 0,957
2 0,012 0,072 0,030 0,985
3 |-0,009 0,072 0,047 0,997
4 |-0,023 0,071 0,153 0,997
5 |-0,040 0,071 0,467 0,993
6 |-0,126 0,071 3,593 0,732
Daily number of 7 |-0,074 0,071 4,696 0,697
coVD.opaters | SV [ Tomo Joon fasn Jor
SARIMA(1,2,2)(0,1,1)7 9 |-0,043 0,070 5,250 0,812
10 |-0,063 0,070 6,063 0,810
11 |-0,005 0,070 6,068 0,869
12 |-0,009 0,070 6,084 0,912
13 |-0,001 0,070 6,084 0,943
14 |0,086 0,069 7,615 0,908
15 0,016 0,069 7,670 0,936
1 |0,002 0,072 0,000 0,982
2 |-0,036 0,072 0,249 0,883
3 0,039 0,072 0,539 0,910
4 |-0,070 0,071 1,503 0,826
5 |-0,105 0,071 3,689 0,595
6 0,051 0,071 4,211 0,648
ggilynumberof. . < 7 |-0,016 0,071 4,261 0,749
OV et | SWOW=0%%  [3 Toosr_Joon _[sets oo
(2,1,1)7 9 0,063 0,070 6,709 0,667
10 |-0,020 0,070 6,787 0,745
11 [0,059 0,070 7,488 0,758
12 10,043 0,070 7,861 0,796
13 |-0,114 0,070 10,52 0,651
14 [-0,008 0,069 10,53 0,722
15 0,011 0,069 10,56 0,783
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Figure 5 — Forecast of daily total COVID-19 cases (a), number of COVID-19 patients under ambulatory care
(b) and number of COVID-19 hospitalized patients (c) with 90% confidence interval for the next 10 days.
Observed cases — red dots, forecast cases — blue dots and lines

Table 4 — Forecasting accuracy of SARIMA models

Model MAPE Forecast accuracy, %
SARIMA (5,3,1)(1,1,0)7 0,202 99,8
SARIMA (1,2,2)(0,1,1)7 2,600 97,4
SARIMA (2,2,1)(2,1,1)7 9,000 91

The 10-day horizon balances accuracy and
utility [11], demonstrating SARIMA’s strengths over
long-term models like SEIR [15, 25, 26].

Limitations. The models are optimized for
short-term forecasts; longer periods may increase
errors. Parameters are dataset-specific and may re-
quire retraining with new data. While illustrated with
Kazakhstani data, adaptations are needed for other
contexts. External factors (e.g., policy changes) not
captured here could influence general applications.

CONCLUSIONS
SARIMA models offer a robust framework for
short-term time series forecasting, as demonstrated
using COVID-19 epidemiological data from Kazakh-

154

stan. This approach, emphasizing data transformation,
stationarity, and residual validation, yields high-accu-
racy predictions and can be applied across domains
for effective planning and resource management.
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KPATKOCPOYHOE NPOMHO3UPOBAHME C UCMNOJNIb30OBAHUEM MOLENEW SARIMA HA NPUMEPE
SAMMOEMNONOINNMYECKUX OAHHbLIX B BUAE BPEMEHHbIX PAOOB MO COVID-19 B KASAXCTAHE

'Kadbeapa nHdopmatukm n 6uoctatuctukn, HAO «KaparaHouHckuii MeamumHckuii yHusepemteT» (100008,
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*Enena AnekcaHppoBHa [lpo6yeHko — Kadegpa nHdopmatuku n buoctatnctukn, HAO «KaparaHamHckuii
MeguumHckun yHusepcuteTy»; 100008, Pecnybnuka KasaxctaH, r. Kaparanpa, yn. lorons, 40; e-mail:
Drobchenko@gmu.kz

lMporHo3upoBaHWe BpPEMEHHbIX PSAOB SBMSETCA KIOYEBLIM MHCTPYMEHTOM B pasnu4yHbIX 0bnacTsix,
OCODEHHO B 3MMAEMMONOrMun, rge TOYHble MPOrHO3bl MOryT OnpefensiTb pacrnpegeneHne pecypcoB U
MHopMMpoBaTh O cTpaTermsax OBLLEeCTBEHHOro 34paBoOOXpaHeHusi. B gaHHOM uvccrnegoBaHuMM M3yyvaetcs
NpUMeHeHe Mofenen Ce30HHOW aBTOPErpeccun ¢ UHTErpUPOBaHHbLIM ckonb3sAwmm cpegHum (SARIMA) ans
KpaTKOCPOYHOro MPOrHO3MPOBaHUS BPEMEHHbIX PSOOB Ha OCHOBE 3NMAEeMUONOrM4eckmx AaHHblx no COV-
ID-19 13 KasaxcTtaHa B Ka4yecTBe npakTuyeckoro npumepa. Habop gaHHbIX oxBaTbiBAeT 00LLEE KONMYECTBO
MOATBEPXKOEHHbIX CIyYaeB, eXXeQHEBHbIX MALUEHTOB, NOMyYaLwmx ambynaTopHy NOMOLLb, U eXEOHEBHbIX
naumMeHToB, rOCMMTaNM3NpPoBaHHbIX, 3a nepuog ¢ 30 maa 2022 r. no 14 gekabpsi 2022 r., ¢ NpPorHo3amu
Ha 10 gHen Bnepepn, 0o 24 gekabpsa 2022 r. AHanm3 ncnonb3dyeT cnocobHocTb SARIMA dumkenpoBaTth Kak
Ce30HHbIE, TaK U HeCTaLMOHapHbIE 3aKOHOMEPHOCTU, YTO AenaeT ero BbICOKOA(P(EKTUBHBIM NHCTPYMEHTOM
05151 MOOENnMpPOBaHUSA CITIOXKHON 3NUAEMUONOrMyeckon ANHaMUKK.

MeTogonornsi BKMtOYaeT HECKONbKO KIOYEBLIX 3TanoB: NpeaBapuTenbHyld 006paboTky AaHHbIX
nocpencTtBOM npeobpas3oBaHMs B HaTypanbHbI norapudm ans crabunusauumn [ucnepcuun, npoBeEpKy
CTaLMOHAaPHOCTU C UCMOMb30BaHNEM rpaddnKoB aBTOKOPPENALMOHHON yHKUnKN (AKD) n anddepeHumnpoBaHmne
ONs yCcTpaHeHusa HectaumoHapHocTu. OnTtumanbHbeiMn mogensmn SARIMA 6einn onpegenensl (5,3,1)
(1,1,0)_7 ansa scex cnydaes, (1,2,2)(0,1,1)_7 Ans naumeHToB ambBynatopHoro nedyenus u (2,2,1)(2,1,1)_7
Onsi NauMEeHTOB rOCNUTaNM3MPOBaHHbIX C TOMHOCTbLIO NporHo3npoBaHus 99%, 97% n 91% cooTBETCTBEHHO.
OTa BbICOKasi TOYHOCTb, M3MEPEHHAs C MOMOLLbIO cpefHen abCoMnTHOM MNpoueHTHon owunbkn (MAPE),
nogyepkmBaet HagexHocTb SARIMA B KpaTKOCPOYHbIX MpOrHo3ax. AHanmM3 OCTaTKOB, BKIOYasi TeCTbl
LWanupo-Yunka un JletoHra-bokca, noarsepann HopmanbHoe pacnpeferieHve U He3aBUCUMMOCTb OCTaTKOB
MoAenewn, 4to NOATBEPXKAAET UX NPUrOAHOCTb ANS MPOrHO3MPOBAHKS.

[daHHoe wccnegoBaHne nogytpkMBaeT yHMBepcanbHocTb Mogdenn SARIMA B oTcnexvsaHum
eXXeHeOernbHbIX CE30HHbIX 3aKOHOMEPHOCTEN, Habnwpaembix B 7-OHEBHbIX LMKNax AaHHbix o COV-
ID-19, koTOpble OTpaXKalT TEeHAEHUMW B OTYETHOCTU WM MOBEAEHMU. XOTS MpUMep cocpenoToveH Ha
3NMAEMMONOrMYECKMX [OaHHbIX, METOAOMOMMSA LUMPOKO MNPMMEHMMa M B OPYrnx obnactax, Takmx Kak
9KOMOMMYECKNA  MOHUTOPUHT MMM  3KOHOMWYECKOE MPOrHo3WpoBaHue, rge npeobnagjatoT Ce30HHble
BpeMeHHble psdbl. Pesynbrartel nokasbeiatoT, 4to mogenu SARIMA obecneunBatoT HagbkHyt0 OCHOBY Ans
KpaTKOCPOYHOro NPOrHO3nMpoBaHusl, NPeaoCcTaBnsas NpakTuyeckue pekoMmeHgaumnm ana Mep BMeLlaTenscTea B
cepe 0bLLEeCTBEHHOIO 30paBOOXPaHEHNS 1 NNaHMPOBaHKS PeCypCcoB, a Habop AaHHbix 0 COVID-19 cnyxut
HarnsgHeIM NpMepoM 3 (EKTUBHOCTH M aganTUBHOCTU 3TOrO Nogxoaa.

Knoyeebie crosa: NpPOrHO3MpoBaHME BpeMeHHbIX psaoB; mogenn SARIMA;  kpaTkocpo4Hoe
NMPOrHO3MpPOBaHWe; 3NUOEMUONIOTMYECKME AaHHble; Ce30HHble 3akoHoMepHocTu; ARIMA; KasaxctaH (B
KayecTBe npumepa)
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YakbITwa katapnapgbl 6omkay apTypni cananapga, acipece anvaemuonorisaga Heriari kypan 6onbin
Tabbinagbl, MyHOa HakTbl Bormkamaap pecypcTtapgbl Oenyre xeHe OeHcayrblK cakray crpaTtermsinapbiH
xabaprnayra MyMkiHOiKk OGepepi. byn 3eptTey Toxipmbenik mbican petiHge Kasakctangarbl COVID-19
ANMAEMMONOINMANbIK AEepeKkTepiH namganaHa oTbIpbif, KbiCka Mep3iMAi yakblT kaTtapblH 6Gomkay yLiH
MaycCbIMAblK aBTOperpeccuBTi BipiKTipinreH xblmkbiMansl opTawa (SARIMA) ynrinepiH kongaHyabl 3epTren.
HepekTep xuHarbl 2022 xbinabiH 30 MamblpbliHaH 6acTan 14 XenTokcaHblHa AeWiHri apanblKTaFbl pacTanfaH
XafgannapgbiH, KyHOEMKTi aMOynaTtopusinblK HayKacTapAblH, XeHe KYHAENIKTi aypyxaHaFa >XaTKbl3bliFaH
HayKacTapAblH, XXanmnbl caHblH kKamTuabl, 6omkamaapmeH 10 KyH GypbiHFbl, 2022 XbingblH 24 XenToKkcaHblHA
neniH. Tanpay xacay SARIMA-HbIH MaycbIMAbIK >XoHe CTauMoHaprblK eMec ynrinepai Tycipy MyMKiHAiriH
navganaHagbl, Oyn OHbl Kypgeni anMaeMuonorvsanblk AvHamukanapgbl Modenbey YLWiH JKoFapbl TUiMai
Kypan eteqi.

Opicteme OipHelle Herisri Kkagamgapdbl KaMmTugbl: OUCMEPCUSIHbI TypakTaHObIpy YLWiH HaTypan
norapudmre TyprieHApy apkbifibl AepekTepdi angblH ana eHaey, aBToKoppensumst yHKUMSACHIHbIH
(AK®) rpadukTepiH namganaHbi CTaUUMOHApPIbIKTbl TEKCEPY >KOHEe CTauMOHaprblK €MECTIKTI KO YLUIH
onddepeHumangay. AHbiktanfan eH tvimai SARIMA ynrinepi:  6apnblk xafgannap ywid (5,3,1)(1,1,0)_7,
ambynaTtopuanblk Haykactap ywiH (1,2,2)(0,1,1)_7 xeHe aypyxaHara XaTkbl3bllFaH HaykacTap yuwiH (2,2,1)
(2,1,1)_7 6ongbl. bormkayabliH, gengiri cevikeciHwe 99%, 97% xoHe 91% 6Gongbl. OpTawa abcontoTTi
nanbi3gpblk katenikneH (MAPE) enweHeTin 6yn »xofapbl gangik SARIMA-HbIH Kbicka Mep3imai 6omkamagapaarbl
ceHimainiriH kepceteqi. Kanablktapgbl Tangay, coHblH iwiHae Wannpo-Bunk xxaHe JlbtoHr-bokc cbiHakTapsbl,
YIri KanAablKTapbiHbIH KANbINThl TapamaanyblH XXaHe TayerncisairiH, COHbIMEH KaTap onapablH 6omkam xacay
YLUiH >XapaMabIbIFbIH pactagpl.

Byn 3epTTey ecen 6epy Hemece MiHe3-KynbIK ypaicTepiH kepceTeTiH COVID-19 gepektepiHiH 7 KyHAIK
uukngapbiHga GankanatbiH antanblk Maycbimablk ynrinepai Tycipyoeri SARIMA mogeniHii, ambebanTbifbiH
Kepcetegi. [lemek, Mbican anMaeM1onorvanblk Aepektepre barbiTTanfaHbIMeH, agicTeMe MayCbiMAbIK YakbIT
kaTapnapbl 6acbim ©onaTtbiH 3KOMOrMANblK MOHUTOPUHI HEMECE 3KOHOMUKarnblk Gormkay cusiktbl Hacka
cananapra keHiHeH kongaHbinagbl. AnbiHFaH HaTwkenep SARIMA ynrinepi Koramablk AeHcayrblK cakTay
Wwapanapbl MEH pecypcTapibl Xocnapray YWiH Texipubenik Hyckaynap 6epeTiH kbicka Mep3imai 6ormkay
YLWIiH ceHiMAi Heri3ai kamTamachbli3 eTeTiHiH xoHe COVID-19 gepekTtep »uHafbl OCbl TOCINAiH TMiMAiniri MeH
OenimpenyiHii alikblH Mbicanbl PeTiHAE KbIBMET eTETIHIH KepceTes,.

Kinm ce30ep: yakbiTTblK KaTaprapgbl ©Oomkay; SARIMA ynrinepi; Kkbicka Mepsimgi  6ormkay;
anuagemMuonornanslk gepekrep; maycbimaplk ynrinep; ARIMA; KasakctaH (Mbican peTiHae)
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B npeacrtaBneHHon ctatbe paccmaTtpuBaeTcsa porb MexgyHapoaHown knaccudukaumm gyHKLMOHMPO-
BaHWUS, OFPaHNYEHUI XN3HEOEATENbHOCTU U 340POBbS YENOBEKA, KOTOpas Yyxe C NepBbiX AHENW CaMOCTOos-
TenbHOW MPaKTUYECKON AeATENbHOCTU NO3BOMSET MOMOAbLIM CreunanicTam 1 Bpadyam-mHTepHam: 1) npose-
CTW BCECTOPOHHMWIN aHanM3 MEILLMXCS Yy NaLMeHTa OrpaHNYeHUN XXN3He4eaTENbHOCTY; 2) UBMEHUTb YPOBEHb
N BEKTOP MOCTPOEHMS MPOrpamMm He TOMNbKO MEeOMLMHCKOW, HO U coumanbHO-cpenoBon peabunurtauuu; 3)
YTOYHUTb NOCMEeN0BaTENbHOCTb NMPOBEAEHUSA KOMMMEKCA peabunuTaLmoHHbIX MEPONPUSTUA KypypyeMbIX Na-

LUMEHTOB; 4) oLeHUTb 3¢pPEKTUBHOCTL NPOBEAEHHON peabunmtauuu.

MpuBeneH npumep pasbopa amBynaTopHOro criyvyas nauueHTa, KOTopbii, MO aHanormm, MoXeT ObiTb
YCMELIHO MCNoMb30BaH B xoge obyyaloLlwmx 3aHATUMI CO CTyAEHTaMy MEOMLMHCKMX BY30B AMsl Hauny4ewn
agantauum OygoyLmnx cneumanmcToB K KITMHUYECKOW NpaKTUKe.

Knrouesbie cnosa: mexgyHapogHasi knaccudukaums pyHKUMOHMPOBaHWS; peabunutauus; agdekTuse-

HOCTb peaGI/IJ'IVITaLI,VIVI; AOOMeEH; KognpoBaHme JOMeHOB

«MexayHapogHas knaccudukaumsa yHKUn-
OHUPOBAHWS, OrPaHUYEHUN >KUIHEOEATENbHOCTU W
300poBbsiy (MK®) — pekomeHaoBaHHasi BcemupHoi
opraHu3auum 3gpaBsooxpaHeHusi (BO3) mupoBas knac-
cuduKaLmsa Tpex COCTaBNSILLNX 300POBbSA U CBA3AH-
HbIX CO 300poBbeM dhakTopoB [12]. Ha ocHoBe aTom
knaccudpmkaumm BO3 paspabotana tabnuvuy OLEHKM
nHsanuaHoctn (WHODAS 2.0), koTopas sBngercs
OBLUMM MHCTPYMEHTOM OLEHKM 340POBbS U MHBaNVA-
HOCTU B pasHbIX KynbTypax CTaHAapTU3MpPOBaHHbIM
metogom [13]. OTnnunTenbHOM 0cOBEHHOCTLIO Mex-
OyHapoaHon KraccudukaLmm oyHKUMOHMPOBaHNUS OT
MeXxayHapoaHomn knaccudumkaummn Hapywerdnn (MKH)
SIBNSIETCS TO, YTO OHa YyLUna OT CUCTEMbI IPYNMMPOBKA
«MocneacTeuii 0ONesHM» K CUCTEME «COCTaBMSIFOLLIMX
300pOoBbsi» (4OMEHOB), B TO BpeMs kak MKH koHueH-
TPUPYIOT BHYMaHWE MNPEUMYLLECTBEHHO Ha BIUSHUK
3aboneBaHns U OpyrMx N3MEHEHUsIX 300POBbs Yerno-
BeKa Ha KOHeuHbIV pesynbrar [8, 9, 10, 12].

VIHTepecHOo, 4YTO TepMUH «coLManbHas Heao-
cTtatovyHocTby B MK® nameHéH Ha noHsATMe «bapbe-
pbl» (HEQOCTYMHOCTb CouManbHOW MOMOLLM, OTCYT-
CTBUE Mep CcoumanbHOM 3awnTbl U T. A4.), KOTOpble
noanexar yCTpaHeHUo Ha YpOBHe rocyAapCTBEHHO-
ro nNnaHMpoBaHWS N UCNOMHEHUST COLMAnbHOro 3aka-
3a, 0CODEHHO AMA OETCKUX peabunuTaumMoHHbIX op-
raHuzaumn [1, 8]. aHHbIn TepMUH uckrtodeH n3 MKo
BCNeaCTBME ero YHUUMKUTENbHOro 3HauyeHusx [8].
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B HacTosiwee Bpemsi MK® He orpaHuymnBaet-
CA TONbKO onpedeneHneM CTerneHu BblpaXXeHHOCTU
PYHKUMOHAMNBHbIX Y CTPYKTYPHBIX MU3MEHEHWU 300POo-
Bbsl peabunuTaHTa, HO M JaeT BO3MOXHOCTb OLlEHUTb
ero rnoBcefHeBHblE NOTPEOHOCTM, a Takke CTeneHb
XXM3HEHHOW akTUBHOCTU (Hanpumep: xoabba, ogeBa-
Hue, nocellleHVe TyaneTta, NnpMeM nuLLm, NpuroTosne-
Hue efpl, paboTa Ha KOMMbloTEPE U T.4.) U y4acTue B
XKWN3HM 00LEecTBa, T. €. BOBMeYeHe NHONBMAA B XKUN3-
HeHHyto cuTyauuio [8, 12].

Kpome TOro, MexayHapogHas knaccuduka-
ums MoxeT 3dpdeKTUBHO MCMONb30BaTbCA B Kade-
CTBE KITMHWUYECKOro MHCTPYMEHTa W NO3BONSAET pas-
pabaTbiBaTb TakMe MHCTPYMEHTbI U LiKanbl Ha 6ase
OObEKTMBHBIX AaHHbIX (BenoapromeTpus, nabopa-
TOPHbIE UCCIeaoBaHWs, Harpy304HbIX TECTOB U ApY-
X KNUHUYECKUX METOOUK U CKPUHUHIOB) [5, 16].

bnarogaps MK® cTaHOBATCA BO3MOXHbLIMMN
CpaBHUTEMbHbIV aHanu3 3(EKTUBHOCTN pasnny-
HbIX Nle4eOHO-peabunUTaLMOHHbIX TEXHOMNOMNIA, KOM-
nnekcHasa oueHka MX pesynbTaToB, a Takke OLeHka
rnobanbHoro 6pemeHn GonesHen [8, 17]. Tak, us-
BECTHbIMU NpeumyLLecTBamMun ucnons3osaHuns MK® B
peabunutaumnn SBRSOTCA: OTCNeXuBaHWe OUHAMUKM
peabunutauun; obnerdyeHne paboTbl crneunannucToB
Ha BCeX aTanax JaHHOro Buaa NOMOLUU; CHUXKEHWe
CPOKOB NPOBEAEHUS 3KCMEPTU3bl B CBA3N C NpUMe-
HeHneMm 6a30BbIX HAOOPOB; BO3MOXHOCTL 0By4YeHUs
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DOakanaBpoB, Bpayen-UHTEPHOB, MOMOAbLIX crneuua-
NNCTOB, PE3NOEHTOB npuHUMnam pabotbl ¢ MK® n
MOBbILLEHMST KBanMdUKaumMm npoaBMHYTbIX MOMb30-
Bartenen [2, 8].

BmecTe ¢ Tem, cnegyeT yuuTbiBaTh, YTO AaH-
Hasi knaccudukauma paspabatbiBaeTcsa ang ge-
MoOrpaduyecknx aHanusoB B MeOUKO-COLManbHbIX
cdepax nonynsauMmu, Mo3TOMYy OHa He Mo3BoMnsieT
ocyLlecTBnATb cOop Bcex 06bemMoB MHopmMauum,
HeoOXoOMMbIX ANs peanu3auun  MexayHapoOHbIX
0653aTenbCTB B 06NacTv CTaTUCTUYECKOW OLLEHKU
uUHBanuaHocTtu [5, 8, 10].

W, xoTa K HacTosilweMy nepuogy pas3sutna MK
obecneunmBaeT HafgeXHyl Hay4yHyl OCHOBY Ans B3a-
WUMOMOHMMaHNSA MeXady pas3HbiMM  M0fb30BaTeNnsaMm
(MeguumHckMe paboTHMKM, uccriegoBaTenn wu  gp.),
NPenoCTaBnsAeT NPaKTUYECKN YHNPULMPOBAHHbIN cOop
nHOPMaLMM N CTAaTUCTUHECKUX OaHHbIX, MO3BONAET
CpaBHUTbL 3PEKTUBHOCTbL peabunutaumn B pasHbIX
CTpaHax, obnacTsix 34paBOOXPaHEHWs, BCE Xe He-
06X0AMMO MOMHUTE O HEM3DEXHBIX OFPAHUYEHMSAX Y
CMOXHOCTSIX, KOTOpblE€ MOryT BO3HWKaTb MpW BHeOpe-
HMW JAaHHOWN Knaccudukaumm B MPaKTUKy MeQUKo-CoLim-
anbHom akcneptuabl (MCJ) B CBSA3M C HALMOHAIbHBIM
3aKOHOAATENbLCTBOM M OTCYTCTBMEM MOKA €Lle MNOMHOro
MeXaOyHapoAHOro KoHceHcyca [8, 9, 10, 14, 15].

Ha gaHHbI MOMEHT B y4eOHOM nporpamme
MeANLMHCKMX BYy30B Ha 5, 6, 7 Kypce npegycmoTtpe-
HO M3yyeHne BonpocoB MCQO (BpeMeHHoOW 1 cTon-
KOW yTpaTbl TpygocnocobHoCcTM) u peabunutauum
Ha ypOBHE MEPBUYHOW MELUKO-CAHUTAPHOW MOMOLLM
(MMCIT) (no nakeTy ycnyr obsi3aTenbHOro coumarnb-
HOrO0 MEeOMLIMHCKOTO CTPaxOBaHWS WM rapaHTUpOBaH-
Horo obbema GecnnaTtHON MEAVMLMHCKOW MOMOLLU B
pamkax mogyns «[puHUMMblI OpraHn3aunum cemenHom
MeanumHbly» (obpasoBaTtenbHasa nporpamma; 6810102
«Obwas meauumHa» no Hanpaenennto OVP 6301
«Obwwas BpadyebHas npakTuka (OBI1)»). bakanaspbl 1
Bpa4Yn-UHTEPHbI, MOMNOAbIE CMeLManucTbl 3HaKOMATCS
C OeuncTByrOMMU npukasamn MuHucTepcTBa 3gpa-
BOOXpaHeHusi Pecnybnvkn KasaxctaH, npaBunamu
HanpasneHust naumMeHToB Ha MCQ3, Ha peabunuTaumto
(1, 2, 3 aTanbl), BeAyT NOArOTOBKY AOKYMEHTOB k MCQ3,
hopMUpOBaHMe CNpaBoK « YCTaHOBINEHUE NHBANUOHO-
CTU W/unn cTeneHn yTpaTtbl TPYAOCNOCOBHOCTN U/unm
onpegeneHns HeobxoauMbIX Mep couManbHOM 3alum-
TbI» C MPUMEHEHNEM COBPEMEHHBIX TEXHOMNOMNIA KOM-
NSEKCHON MeAMUMHCKON MHGOPMaLMOHHON CUCTEMBI
(KMNC, DAMUMED): copmbl 031/y «3akntoyeHve
Ha MeguKo-coumanbHyto akcneptuay», 033/y «Megu-
UMHCKas YyacTb MHOMBUAOYanbHOW NporpaMMbl peabu-
niTauum nauneHTta/vHBanuga» [4, 6, 7]. Takke B cun-
nabyce npegycMOTPEH aHanva3 MpUYMH MEePBUYHOIO
BbIXO[A Ha MHBaNMOHOCTb U CMEPTU TPyA0CNOCOBHO-
ro HacerneHusi ot OonesHen cucTeMbl KpoBooOpalLLe-
HWS, U3y4eHne NyTen NOBbILLIEHNS KayeCcTBa BEAEHUS
BOMNbHBIX C CcouManbHO-3Ha4YMMbIMK 3aboneBaHMAMU
(TyGepkynes, OHkomormyeckasi nartonorusi), aHanms
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ambynaTopHbIX KapT obcrnegyemMbix 1 pa3bop KIuHW-
Yyeckmx cry4aes [6]. B cBs3M ¢ aTm 0co60 akTyanbHO
npoBedeHne obyyarLmx 3aHATUA ONst CTYOEHTOB U
Bpayen-MHTEPHOB MO COCTABMEHWNIO MHOMBUAYASbHO-
ro npodunst PyHKLMOHNPOBaHNst 06creayemMbIx nawu-
€HTOB U OLEHKN 3PPEKTUBHOCTM peabnnmTaumoHHbIX
Meponpuatun [3].

Onsa norpyxeHus oby4daromxcs, Bpademn-uH-
TEPHOB M MOJOAbIX CNeLManucToB B obrnacTb npumMe-
HeHnst MK® B cBoewn Byayluen pabote Heobxoanmo B
CaMOM Hayane M3noXxuTb B3rmsagbl, Cy>XOeHus 1 go-
FOBOPEHHOCTU, JOCTUTHYTbIE 3KCMEpPTaMu Ha CoBpe-
MEHHOM 3Tane pasBuUTUS MEAULMHCKOM Hayku [5, 12].
Tak, cneumanuctam o6LEeCTBEHHOIO 34paBoOXpaHe-
HUSE 1 peabunuTonoramMm XopoLO 3HAKOMO MOHATUE
OOMeHa, Kak cdepbl MPOSABNEHNS NPU3HAKOB 300P0-
BbsA Mnm 6onesHu, gakTopoB, onpenensitowmx 300-
poBbe [8]. [oBopsi 0 AomeHax, akcrepTbl BO3 otnu-
YalT OOMEHbl 300POBbs (HaMpUMep: 3peHue, Cryx,
xoabby, obyyeHune, 3anoMrMHaHue T.4.) OT LJOMEHOB,
CBSI3aHHbIX CO 300POBbEM (HanpuMep: obpasoBaHue,
TPaHCMOPTMPOBKA, CoUManbHOe B3aMMOOEWNCTBUE
n 1. 4.) [8]. Takke MeguUUHCKME U coumnarnbHble pa-
OOTHMKM OMNEpUpYOT TakKMMKU TEePMMHaMU, Kak, Ha-
npumMep, QyHKUUM opraHuama (duanonornyeckne
PYHKLMN CMCTEM OpraHuama (BKrodasi Ncuxm4eckue
OYHKLMK), CTPYKTYpPbl OpraHuama (CTPYKTYpHbIE Unu
aHaToMU4YecKmne 4actu opraHmama (opraHbl, KOHEYHO-
CTU M UX KOMMOHEHThI), HapyLeHns (NpobnemMsbl, BO3-
HUKawowWwme B PYHKUMAX UM CTPYKTypax, Takme Kak
CYyLLIECTBEHHOE OTKIOHEHWEe unu yTtpara), yHKUMO-
HupoBaHue (06LLMIA TEPMUH ANt PYHKLUMIA N CTPYKTYP
opraHuama, akTMBHOCTU U y4acTtusi, obo3HavaroLwmi
MO3UTWBHbBIE aCNeKTbl Mexay WMHOUBMAOM (C M3me-
HEHMEeM 3[0pOBbsi) M KOHTEKCTOBbIMWU (hakTopamu
(dbakTOopamn oKpyxatowen cpedbl U FIMYHOCTHBIMU
goakTopamu) n T. Aa. [8].

Takke n3BecTHO, YTto MK® coctouT mn3 gByx
B3aMMOCBSA3aHHbIX 4Yacten. [lepaga 4yactb MK
«DYHKLMOHMPOBAHNE W OFpaHUYEHne XU3Hedes-
TenbHOCTM» BKtoYaeT B cebsi 2 coctaensowme: 1)
OYHKLMN N CTPYKTYpbl OpPraHn3ma; 2) akTMBHOCTb U
yyactue [5, 8, 12].

MK® wncnonb3dyetr OyKkBEHHO-LUMKPOBYIO CU-
cTeMy, B KOTOpoW OykBbl b, s, d, e mncnonbaytTcs
ans obosHaveHus: b — doyHkuun (body functions), s
— cTpykTyp (body structures); d — akTMBHOCTM U yya-
ctusa (activity), e — dpakTopoB OKpyxarLen cpeabl
(environment) [5, 8, 12]. Hanpumep, akTUBHOCTb "
yuyacTtue (d) B MK® BkritovaeT B cebs:

d1 OBy4yeHne n NpMMeHeHne 3HaHWI

d2 Obwwme 3agaum n TpeboBaHus

d3 O6LweHre

d4 MobunbHOCTb

d5 CamoobcnyxuBaHue

d6 BbbiTOBasA XnN3Hb

d7 MeXnuyHoCTHble B3auMOOENcTBUS U 00-
LieHne
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Tabnuua 1 — KognpoBaHune yHKUMI U CTPYKTYp opraHmMamMa npu C[ 2 Tuna ¢ ucnonb3oBaHnem MK®

MepeyeHb JOMEHOB KaTeropum «yHKLUN
opraHusma»

MepeyeHb JOMEHOB KaTeropum «CTPYKTYpbl
opraHusma»

b210 (byHKUMSA 3peHuns)

b270 (ceHcopHble dyHKLMN)

b410 (pyHKUMM cepaua)

b 4102 (dpyHKUMSA COKpaTUTENbHOW CUNbl MUOKapaa
Xeryao4koB)

b4103 (PyHKUMS KpOBOCHabXEHMS cepaLa)
b415 (PyHKUUN KPOBEHOCHBIX COCYLOB)

b420 (pyHkuma Al)

b530 (dpyHKUMA coxpaHeHNsT Macchl Tena)
b540 (0bwmne meTabonuueckme yHKUNN)
b5401 (dyHKLMSA yrneBogHOro obmeHa)

b5408 (06wme meTabonuyeckne yHKLUK, Op.
YTOYHEHHbIE)

b545 (cbyHKUMM BOogHOrO obMeHa)

b610 (byHKUMSE MOYeOBpa3oBaHus)

s220 (cTpyKTypa rnasHoro sbnoka)
s410 (ctpykTypa CCC)

s4101 (cTpykTypa apTepuin)

s610 (CcTpyKTypa MOYeBbiAENeHNs)
s750 CTpYKTYpa HWKHEN KOHEYHOCTU

d8 MasHble cdepbl KU3HM

d9 »XusHb B coobuiecTtBax, obLlecTBEHHasa U
rpaxkgaHckas xusHb [5, 8, 12].

Btopasa 4actb MK® «KoHTekcToBLle hakTo-
pbl» BKITHOYAET B ceds:

1. ®akTopbl OKpyXatoLlen cpedbl: a) Ha ypoB-
He nHauBMAA: T. €. AOMAaLLHIO ODOCTaHOBKY, MECTO
paboThl, LWKoMny. ATOT ypoBeHb 06beANHSIET hrsnye-
CKMe 1 maTepuanbHble OCODEHHOCTU OKpyXXatoLlewn
cpenbl, C KOTOPOW MHAMBMA CTankMBaeTcs, a Takke
NpsiMble KOHTaKTbl C APYTUMU FIOObMU, T.€. B CEMbE,
CO 3HAKOMbIMW, CBEPCTHMKAMW, MOCTOPOHHMMU; 6)
Ha ypoBHe ofLulecTBa — obecrneyeHne paBHbIX BO3-
MOXHOCTEN, T.e. BECNPENATCTBEHHbIA AOCTYN Nny, C
OrpaHWYeHHbIMY BO3MOXHOCTAMW KO BCEM MUHpa-
CTPYKTypam obLiecTBa

2. JlnyHOCTHblE dakTopbl: UHAMBUAOYaANbHbIE
XapaKTepuCTUKKN, C KOTOPbIMU XMBET N CyLLeCcTBYyeT
WHAMBUA, COCTOSILLME M3 €ro YepT, He ABMSAILLMXCS
YacTbl N3MEHEHWS 340POBbSA MUIN NoKasaTenen 34o-
poBbs (Mo, paca, BO3pacT, TPEHUPOBAHHOCTb, CTUIb
XXWU3HW, NPUBbLIYKK, BOCMUTaAHWE, 0Opa3oBaHWe, Npo-
deccus, coumarnbHoe OKPYXeHWe, TUM NINYHOCTU U
ero xapaktep u 1. a. [5, 8, 12].

OueHka OTKMOHEeHWW Mnu yTpaT YHKUMA K
CTPYKTYp OpraHuama, OrpaHuyeHUn akTUBHOCTU W
BO3MOXHOCTU y4yacTus MNauuMeHTOB MPOBOAMTCH MO
5-6anbHon WwkKane oueHkn MK® B 3aBucmmocTu oT
CTEMNEHUN BbIPAXXEHHOCTW Npobnemsi:

xxx.0 HET npobnem (Hukakux, OTCYTCTBYHOT,
HUYTOXHBbIE,...) 0-4%;

xxx.1 JIETKVE npobnembl (HesHauuTenbHble,
cnabeble,...) 5-24%;

xxx.2 YMEPEHHbIE npob6nembi
3Ha4YUMBbIE,...) 25-49%;

xxx.3 TAXEJIbIE npobGnembl (BbiCOKMe, WH-
TEHCUBHbIE,...) 50-95%);

xxx.4 ABCOJTKOTHBIE npobnemsl (NonHele,...)
96-100% [5, 8, 12].

(cpeaHue,
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3a BykBamu crnefyeT YMCNOBOW KoA, KOTOPbI
Ha4MHaeTCcs ¢ HoMepa pasagena (ogHa uudpa), 3a Ko-
TOpbIM criefyoT 0603HaYEeHNsT BTOPOro YPOBHS (ABe
nocnegywowme undpsbl), 3aTeM — TPETLETO U YETBEP-
TOro ypoBHewn (no ogHow umdpe kaxapin) [5, 8, 12].

Cnepnyetr ocobeHHO MNOAYEpKHYTb, YTO KoAbl
MK® npuobpeTtatoT 3akOHYEHHbIA BUA TOMBKO TOraa,
Korga npuCYTCTBYET onpeaenuTenb, KOTOpbIN OTMe-
YaeT BEMUYUMHY YPOBHSA 340p0BbS (BbIPAXEHHOCTb
npobrembl). OnpegenuTeny KOAMPYKTCA nocne pas-
OenuTenbHOM TOYKM OAHOW, OBYMS Wiy Gonblumm
KonuyectBoM undp. Wcnonb3osaHue nwboro koga
OOIMKHO COMPOBOXAATLCS NPYMEHEHNEM XOTH Obl 0a-
Horo onpegenutens. JIobo UHAMBUL MOXET UMETb
psig, KOOOB Ha Kaxxaom ypoBHe. OHU MOryT ObITb Hesa-
BMCMMbIMU UNN B3anMocCBsA3aHHbIMK [5, 8, 11, 12, 18].

Cnepyet otmMeTuTh, 4t0 MK® cuctemHo rpyn-
NMpPYyeT pasnnyHble JOMEHbI MHAMBUAA C onpeneneHx-
HbIM M3MEHEHNEM 340POBbA (HanpMMep, ykasbiBaerT,
4YTO MHAMBWA C 3aboneBaHMeM UM PacCTPOWCTBOM
gernaet unu cnocobeH genatb) [8, 12].

[nsi Habopa JOMEHOB M YMPOLLEHUS X OLEH-
KM uernecoobpasHo M3 Kraccudpmkaumm yHKLUA 1
CTPYKTYp, npeactasrneHHblx B MK®, Bbibpats Habop
Hanbonee MHMOPMATUBHLIX KaTeropun Ans Kaxgou
KOHKPETHOW HO305T0rMm C y4€TOM 0COBEHHOCTEN ee Te-
yeHus [5, 8, 12]. B yacTtHoCcTW, HaMbonee onTuMareH
nepeyeHb KaTeropui, xapakTepusylLlmx OCOOeHHO-
CTU TEYEHUSI N XapaKTep OCIOXHEHMWI NPU CaxapHOM
avnabete (CO) 2 Tuna, nogaaromxcs oObeKkTMBM3a-
LumM 1 3KcnepTHOM oueHke (Tabn. 1) [8, 9, 12].

B kavecTBe npumepa npusoauMm pasbop knu-
Hu4yeckoro cny4yas 6onbHoro C., 1975 . p., Nnpoxwu-
Batowlero B . KaparaHoe ¢ cemben B 3-KOMHaTHOW
KBapTMpe Ha 9 ataxe B AoMe C nudToM. [JaHHbIN
aHanu3 ambynaTopHOW KapTbl NauMeHTa, N0 aHano-
UK, MOXET YCNeLIHO NPUMEHATLCA Ha MPaKTUYeCKUX
3aHATUAX CO CTYAEHTaMW MEAWLIMHCKMX BY30B B paM-
kax obpasoBarenbHbiX MOAYNEWN.
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MaumeHT aBnsieTcs uHBanmaom 2 rpynnel. Ctpa-
[aeT caxapHbiM Anabetom 2 Tuna B TedeHue 14 rer,
COCTOMT Ha OWCMAaHCEPHOM y4yeTe Y SHAOKPUHOMora B
[opoackoM UEeHTpe nepBUYHON MeOUKO-CaHUTapHOW
nomoLun ¢ gnarHosoM: «CaxapHbili Ouabem 2 muna,
msiKkenol cmerneHu, UHCYynuHornompebHbIl, cmadus
OekomneHcauyuu. Muwemudeckasi 6ornesHb cepoua.
Amepockriepomu4deckuli KapOUOCKIepo3. XpoHuYe-
ckasi cepdeyHass Hedocmamo4yHocmb. PyHKUUOHasb-
HbIU Knacc 2. [JucyupKynamopHas sHueganonamus
CII0XKHO20 2eHe3a. ApmepuarnbHas 2unepmeHsus 3
cmerneHu, puck 4. MukpoaHeuonamus: duabemudye-
ckasi HerponugepamusHasi pemuHonamus. Huabe-
mudeckasi Hegpornamusi 4 cmeneHu. XpoHu4Yyeckas
6ore3Hb nodek 2. [JucmarnbHass cuMMempuyHas ma-
KpoaHauornamusi Cocy008 HUXHUX KOHeYHocmel.
CuHOpom duabemuyeckol cmoribl crieea. OXupeHue
2 cmeneHu». PaHee npuHuman «mvuna® MB» 60 mr
yTpOM, BO Bpemsi 3aBTpaka, «[TtokoHn®» 850 mr Bo
BpeMsi 0beaa 1 500 Mr Bo BpeMst y>KMHA, HO He NMpuBep-
)KEH MOCTOSIHHO cobntofaTb OUETY U CUCTEMAaTUYECKU
KOHTPONMPOBaTb YPOBEHb IMOKO3bl B KPOBU OO0 U Ye-
pes3 2 4 nocrne npuvema Ny, Be4eT MarnonoaBKHbIN
06pas Xn3HW, Ha (POHE Yero COCTOSHUE YXYALINMIOCh,
YPOBEHb Caxapa B KpOBM OCTaBarcsi MOCTOSIHHO MOBbI-
LUEHHbIM, HO OT NepeBoAa Ha MHCYNIMHOTEPaNuIo Aun-
TenbHO OTKa3biBarcs. B HacToswee Bpems, B CBS3U C
nporpeccmpoBaHnemM 3aboneBaHusi, HanM4YneM Bbipa-
XEHHbIX OCMNOXHEHWUA, He3HauuTerbHbIM 3dPEKTOM
caxapOCHWXatoLLMX npenapaTos, 60NbHOro nepesenu
Ha WHCYNMHOTEpPanuio.

TwaTenbHbI aHanNn3 amOynaTopHOW KapTbl
B AVMHaMWUKe HabrogeHun B pamkax npuBedeHHOro
Habopa KpuTepveB MO3BONWUI COCTaBUTb (PYHKLMO-
HanbHbIN NPOdUb JAHHOIO NaumneHTa.

XapakTepucTnka KaTeropun «yHKLWW opra-
Hu3may 6onbHoro C.:

b210.2 (dyHKUMA 3peHnst: ocTpoTa 3peHns OD —
0,1/0S - 0,04, He koppurMpyeT Ha oba rnasa, OU:
aHrnonatusa cetyatku. [nabetnyeckas Henponude-
paTuBHas peTnHonaTus);

b270.2 (ceHcopHble hbyHKLMN: UMETCS Bbipa-
XKEHHbIE KITMHMYECKME MPOSBNEHUSA AnabeTndeckon
nonvHeriponatumn: 6onn B HoOrax, 3aTpygHEHWs npuv
nepeaBwwKeHNn, TMNecTesns no TUMy «4dyroky», 3s6-
KOCTb B HOrax);

b410.2 (dyHkuumn cepgua: NMwemundeckas 6o-
nesHb cepaua. ATepocKnepoTUYECKMI Kapamnockne-
po3. XpoHudeckass cepaeyHasi HedoCTaTOYHOCTb,
dyHKUMOHanbHbIM Knacc 2. YactoTta cepaeyvHbIX co-
KpaweHun — 95 ya/MuH. PesynbraTbl anekTpokapan-
orpaduu: rmneptpodus nesoro xenygoyka. Henon-
Hasi Griokaga neBon HOXKM ny4dka nca);

b4102.2 (byHKUUSA COKpATUTENBbHOW CUMbl MU-
oKapga Xenyao4vkoB: cpakumsi Belopoca — 46%);

b4103.2 (pyHKUMA KpoBOCHabXeHWs1 cepaua:
MPUCTYMbl CTEHOKapaun y 60MbHOro BO3HMKAKT Npu
cpenHeM Temne xoabbbl (80-100 waroB B 1 MWH.) No
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POBHOMY MeCTy Ha pacctosiHue 6onee 500 m, npu
nogbEMe Mo NecTHUUe Bbilwe Yem Ha 1 atax);

b415.3 (byHKUMN KPOBEHOCHbIX COCYAOB: aTe-
pOCKMNEepPO3 aopTbl, aTepOCKNEPOTUYECKUA Kapauo-
ckrepos. [lnabetnyeckas MakpoaHrMonaTus CocyLoB
HWXKHMX KOHeYHocTen. [uabeTudeckas octeoapTpo-
naTus NeBow CTOMbI);

b420.3 (byHKUMA apTepuanbHOro OaBreHUs:
apTepuanbHasi TMnepTeH3ns 2 CTeneHn, puck 4: ru-
nepTpodus NeBoro >xenyaodka, OCTPOe HapyLleHune
MOS3roBOro KpoBooOpaLleHns);

b530.2 (dyHKUMA cCOXpaHeHUs Macchbl Tena:
nHOekc Maccbl Tena — 37 Kr/m?);

b540.2 (obwme meTabonuyeckme QYHKLMN:
XOnecTepuH — 5,74 mmornb/n);

b5401.3 (pyHKUMs yrmeBogHOro obmeHa: rmu-
KnpoBaHHbI Hb — 12,9; caxap kpoBu HaToLlak B npe-
aenax 13-15,0 mmonb/n);

b610.3 (dyHKUMA MoveobpasloBaHus: guabe-
Tnyeckas HedpponaTunst 4 cTeneHn, XpoHmnyeckas 6o-
Ne3Hb No4vek 2 CTeNeHu).

XapakTepucTunka Kateropum «CTpyKTypbl opra-
Hu3may 6onbHoro C.:

s220.2 (cTpykTypa rnasHoro sibnoka: guabe-
TMyeckas HenponudepaTvBHas MUKpOaHrnonatums,
WHTpapeTUHarnbHble MUKPOCOCYAUCTBIE aHOManun);

s4100.3 (cTpyKkTypa cepaua: yBenmyeHve pas-
MEepOB MONOCTEN M TOMLWUHbBI CTEHOK KaMep cepaua
bonee 20%; HapyleHMEe KUHETUKM MOPaKEHHOIO
KnanaHa ¢ OTKIOHeHueM nokasartens 6onee 40% ot
HOPMbI);

s4101.3 (cTpykTypa apTepuir: gnabetmdeckas
MaKpOaHrMonaTnus COCYAOB HWKHMX KOHEYHOCTEMN.
[nabetnyeckas ocTteoapTponaTusi NEBOW CTOMbI);

s610.2 (cTpykTypa nodvku: gecopmaumsi ya-
LLIEYHO-NTOXaHOYHOW cucTeMbl noyek. MukpoHedpo-
nuTtnas. HedponTtos noyek ¢ AByx CTOpoH. Cknepos
50-75% kny6ouykoB);

s750.3 (CTpyKTypa HWXHEN KOHEYHOCTU: CUH-
OpOM OMabeTnyeckon cTonsbl).

Mcxops v3 BbIlLEeN3noXeHHOro, yHKUMOoHanb-
HbI NPOdUNb MO JOMEHaM CTPYKTYpPbl U CTENEHMU MX
Bblpa)XeHHOCTW Yy GonbHoro C. BbIMMSAWT criegyto-
wmm: s4100.3; s4101.3; s610 2; s750.3. OgHako aTo-
ro HeJOCTaToOYHO, MOCKONbLKY B cooTBeTCTBUU C MK®
4N NpoBefeHns NMOMHOLEHHOW KOMMIEKCHOW Tepa-
nn BoNbHBIX HEOBXOAMMO OLEHMBATh BCECTOPOHHE,
T. €. C NO3ULMM N aKTUBHOCTK, 1 ydacTus [5, 8, 12].
[MoHATUSA «aKTUBHOCTb» N «y4vactue» B MK® mHoro-
rpaHHbl. Hanpumep, «akTMBHOCTb» nogpasymeBaeT
BbIMOMTHEHNE YENOBEeKOM 3ajayv unu OencTBus, a
«y4acTme» — ero BOBMEYEHHOCTb B KOHKPETHYH XMN3-
HEeHHYo cutyaumio [5, 8, 12].

XapakTepucTuka Kateropum «akTMBHOCTU» U
«yyacTtua» naumenTa C.:

d4 MobunbHocTb: d450 (xoabba);

d5 CamoobenyxunaHue: d520 (yxopn 3a yacTs-
MU Tena);
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d570 3aboTa 0 340poBbE;

d6 bBbitoBass xu3Hb d630 (mpurotoBneHune
nuwm);

d640 BbinonHeHne paboT no gomy;

d8 MaeHble cdpepbl xn3Hu: d850 (onnauynBa-
emMasi pabora).

MpumennTeneHo K naumeHTy C., cTpagatoLle-
my C[ 2 Tvna, KogmpoBaH/e JOMEHOB aKTMBHOCTU U
yyacTtus 6yget cnegytowmm: d450.2; d520.2; d570.1;
d 630.1; d640.2; d850.3.

Kputepun oueHkn hakTopoB OKpyXatoLlew

cpenbl (€) ¢ MCNonb30BaHNMEM HEeraTMBHOW WM MO3u-

TMBHOW wikanbl MK® y nauveHTa C.:

€410 lNpoayKTbl, BELLECTBA U TEXHONOMN OIS
TNNYHOro NOTPeONeHns (Mo NO3UTMBHOM LLIKANe OLeHN-
BaETCs MO BIIUSAAHUIO NIEKAPCTBEHHbIX BELLECTB U Mpo-
OYKTOB MUTaHUSA Ha 4erioBeka, a KPUTEPUEM OLEHKM
CINY>XWUI YPOBEHb KOMMEHCaLUN YrIeBOAHOIO oOMeHa,
OOCTUraembli Npy NPUMEHEHUN AMeToTepanim u me-
OMKaMEHTO3HOW CaxapOCHMKaIoLLEN Tepanun; OTCyT-
CTBME [OOCTYMHOCTM MPOAYKTOB C HU3KMM YPOBHEM
cofepXaHus YrmeBOAOB, a Takke HeobXxoaMMon Me-
OMKaMEeHTO3HOW Tepanuu pacLueHnBanu kak 6apbep).

€115 CteneHb BnusiHMA obopyaoBaHUs, U3-
OEennii N TEXHONOTWIA, MWCMONb3yEMbIX WHOVMBUOOM
noBcegHEBHO (aganTMpPOBAHHOE WIM crneuunanbHO
pa3paboTaHHOe creunanM3mpoBaHHoe 00opyaoBa-
HWE), NpUYeM Hanmume U OOCTYMHOCTb MPOTE3HbIX
N OpPTOMNEANYECKMX YCTPOWCTB, >XM3HEHHO BaXKHbIX
PYHKUMOHAmMbHbIX CTUMYNATOPOB M ApP. OLEHMBanm
Kak obneryatowme akTopbl MO NO3UTUBHOW LLKare,
NX OTCYTCTBUE — Kak bapbep.

€310 Cembsi U Gnvxanwme poacTBEHHMKN. B
3TOM KaTeropum OLEeHMBalOT CTeneHb U3N4eckom
N 3MOLIMOHANbHON NOAAEPKKN CO CTOPOHbI CEMbU U
onmxanwmnx poACTBEHHMKOB. Hanuuve u cembn, n
Onmxkanwmnx poacTBEHHUKOB pacLiEeHNBatOT Kak obrner-
YaroLmn gakTop (CTeneHb y4acTusi POACTBEHHUKOB B
YKM3HW NaumMeHTa onpeaensanu no nosuTMBHOW LLKane);

€585 Crny0bl, agMUHNCTPATUBHbBIE CUCTEMBI U
nonMTuka obpasoBaHns 1 oby4yeHus. o NO3UTUBHOM
LLKarie OLeHVBarnm BComoraTeribHoe BIMsIHUE CIyXO,
obecneynBatoLLMX pasnmyHble YPOBHM 06pa3oBaHus;

€590 Cnyx0bl, agMUHUCTPATMBHbIE CUCTEMbI
N nonuMTMKa Tpyda W 3aHAaToCTU. Vcnonb3oBanach
No3NTUBHAA LIKana Ans OLEeHKW BChomoraTternbHOo-
ro BNusSIHUA cnyx06, npegHasHa4YeHHbIX Ons novcka
nogxoaswen pabotbl 6e3paboTHbIM WK NOAAM,
ULLYLM Opyryo paboTy; eé KpuTepuem SBRsinocb
COOTBETCTBUNE YPOBHSI 0O6pa3oBaHns 1 340POBbS; OT-
CYTCTBME OOCTYMHOM NOMOLLM Cneumnann3npoBaHHbIX
Cny>x0 3aHATOCTM cumTanu Gapbepom;

€340 [llepcoHarn, OCyLWecTBAAKWMIA yxoq U
nomoub. OueHnBaeTcs NOMOLLb NuL, obecneymsato-
LLIMX NepPCOHarbHy NOMOLLb, MOMOLLb B TPaHCMopTe
N Opyryro NoaaepXkKy, npuyem Hanmyme noMoLLHMKOB
OLIEHMBAETCA MO MO3UTUBHOW LUKane, OTCYTCTBUE
OaHHOro B1aa noMmoLum — kak 6apbep;
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€580 Cnyx0bl, agMUHUCTPATMBHbIE CUCTEMbI
1 MONUTKKa 3apaBooXpaHeHus. 1o No3NTMBHON LLKa-
e OLEHMBAETCS BMUSIHWE CIyX0, peanuayrowmx uH-
CTPYKUMM 1 CTaHAapThl, onpegensioLwme o60CHOBaH-
HOCTb pPeabunUTauUOHHbIX YCIYT, UX OOCTYMHOCTb,
YHMBEPCAanbHOCTb U LUMPOTY OXBaTa.

KognpoBaHue Bbilleyka3aHHbIX KOHTEKCTOBbIX
hakTopOB y Kypvpyemoro nauueHTa Oyget cnegyto-
wmm: e410.+1; e115.0; €310.+1; €355.+1; e 580.+1;
€585.+1;e590.+1; €110.3; €115.0; €310.+1; €355.+1;
e580.+1; e585.+1.

PesioMupys BbILLEN3NOXEHHOE, MOXHO 3aKMHo-
YnTb, OoOLas KapTuHa Npoguns WHAMBMAYAINBHOIO
pyHKLMOHMpOBaHUA naumeHTa C., ctpagatowero C[1 2
TMna, OyaeT BbImMsageTb cneayowmm obpasom: b210.2;
b270.2; b410.2; b4102.2; b 4103.2; b415.3; b420.3;
b530.2 b540.2; b5401.3; b610.2; s220.2; s4100.3;
s 4101.3; s610.2; s750.34 d450.2; d520.2; d570.1;
d630.1; d640.2; d850.3.; e 410.+1; e115.0; €310.+1;
e355.+1; 580.+1; €585.+1; €590.+1; €110.3; €115.0;
e 310.+1; e355.+1; €580.+1; €585.+1.

Takum obpasom, MK® cnyxut 6ason gns ko-
ONPOBOK OOBLEKTMBHBLIX (MO pesynbraty obcneno-
BaHWI) U CyObEKTUBHbLIX (MO pe3ynbTaTy OnpoCoB
GONbHOr0) MHMOPMAUMOHHBIX AaHHbBIX O NauueHTe
[8]. Kypupyemblin naumeHT MOXET OnMCbIBaTbCS Me-
OVUVHCKUM CMeunanncTtoM CTaHAapTU3MpOBaHHbLIM
nyTeEM Ha KakoM 13 3TanoB peabunutauyum, a Takke
C MCMomfb30BaHMEM MHOXECTBa COOTBETCTBYHOLLMX
WMHCTpYMeHTOB knaccudukauumn [8, 11, 12]. dop-
MUpOBaHMEe KaTeropuanbHoro npoduns 6onbHoro
Mo3BONSIET onpefdenaTe 3agady peabunutauum, a
CpaBHEHMe 3Toro npoduns MO3BONUT NPOCNeanTb
npouecchl peabunuTauum 1 NPOBECTM OLLEHKY KOHEY-
HOro pesynbrata B nporpecce HabnogeHus, YTo Tak-
Ke HemarnoBaXHO A1 MOnoAbIX Bpadern B OyayLuen
KNUHM4Yeckon pabote ¢ naumeHTom [3, 8].

BbIBOObI

1. Obss3aTenbHbIM TpeboBaHMEM COBPEMEH-
HOW pm3nyeckon n peabunmTauuoHHOW MeaULUHbI
ABMNseTcA OObekTMBHAs oueHka peabunuMTaumoH-
HbIX Npodunen naumeHToB. NpuMeHeHne ¢ gaHHOM
Lenbio BanvAMpPOBaHHbLIX KaTeropuni MexagyHapond-
HOW Knaccudukauum pyHKLUMOHNMPOBaHNA YenoBeka
MO3BONMUT COMOCTaBMTb pasnu4yHble peabunutauu-
OHHble NporpamMmmbl 3a CHET yHUBEepcanbHOW O6bEK-
TUBALMN CTPYKTYPHOWN, (DYHKLIMOHASTbHOW 1 coumanb-
HOM COCTaBMSAKLINX KayecTBa >XU3HW KypupyeMmblX
GOnNbHBIX.

2. Vcnonb3oBaHne MexayHapodHon knaccu-
drKkaumm  PYHKLUMOHUPOBAHUSA, OrpaHUYEHUn XN3-
HeL4eATeNnbHOCTN 1 340pOBbs TpebyeT cneunanbHON
MOArOTOBKU CneuuanucToB, ogHako ©asoBoe ob6pa-
30BaHME 1 NEPBUYHbBIE HABbIKM MO COCTaBIEHMIO VH-
avBugyansHoro Npodunst pyHKUMOHMPOBAHKS Yerno-
BeKa M OLEHKM 3(pPEKTUBHOCTU peabunmTaLmoHHbIX
MEepOonpUSATUIN pearnbHO MHULMMPOBATb CTyAeHTam
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yxe B GakanaBpuaTte ¥ MHTEPHaType Ha oby4atoLmx
3aHATUSIX B MEOULIMHCKMX By3ax.

3. PekoMeHOoBaHO LWMpe UCnonb3oBaTb AaH-
HYI0 CUCTEMAaTMKy Ha YPOBHSIX MEAMLMHCKUX opra-
HM3aLUWiA, OpraHOB TOCYOAAPCTBEHHbIX YrpaBreHui,
YYPEXAEHU coLManbHON 3alUMTbl HaceneHus 1 Me-
AVUMHCKUX Y4EGHbIX 3aBeeHU.

Bknad aemopoe:

O. B. Kasnmuposa, M. T. KoituymaHoBa, U. A.
Mekyp — kOHUENUWSA, An3anH, cbop, aHanMs, UHTep-
npetaums pesynsrarTos.

O. B. Kasnmmwuposa, WN. A. Tlekyp, L. M.
[a3anveBa — HanNWcaHWe TEKCTa, KpUTUYECKUA nepe-
CMOTP €ro cogepxaHusi.

O. B. Kaanmunpoea, W. A. Tekyp — yTBepxaeHue
OKOHYaTeNbHOro BapuaHTa cTaTbu ans nybnukauun.

O. B. Kasumuposa, M. T. KoituymaHoBa, U. A.
Mekyp, L. M. lNazanuesa, O. — n3y4yeHne 1 pelleHne
BOMPOCOB, CBSI3aHHbIX C OOCTOBEPHOCTbIO AaHHbIX
W LENOCTHOCTBLIO BCEX YacTen PYKOMMCH.

KoHndpnnukm uHmepecoes:
KOHQMMKT MHTEPECOB He 3asBrEH.
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In the presented article, the role of the International Classification of Functioning, Limitations of Life and
Health of a person is considered, which allows young specialists and interns to practice independently from
the first days: 1) to conduct a comprehensive analysis of the patient’s existing life limitations; 2) to change
the level and vector of building programs not only medical, but also social and environmental rehabilitation;
3) clarify the sequence of the complex of rehabilitation measures for supervised patients; 4) assess the
effectiveness of the rehabilitation. An example of an analysis of an outpatient case of a patient is given, which,
by analogy, can be successfully used during training sessions with students of medical universities for the best
adaptation of future specialists to clinical practice.
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¥CbIHbIIFAH Makanaja »xac Mamangap MeH MeguuuHanblk MHTepHOepre Tayerici3 npakTUKanblK Kbl3-
METTIH, arnfallKbl KyHOepiHeH Bactan MyMKiHAOIK OepeTiH XXyMbIC iCTey, MyredeKTiK XKoHe OeHcaynbIKTbIH Xa-
nbikapanblk knaccundukaumsacbiHbiH (ICF) peni kapacTblipbinagbl: 1) HaykacTblH eMipnik ic-opekeTiHaeri 6ap
LLeKTeyrnepiHe XaH-XakTbl Tangay Xypridy; 2) Tek MeauumnHanblk eMec, COHbIMEH KaTap ofIeyMETTIK KaHe
3KOMOrMsnbIK caybIKTbIPY YLWiH Kypbinbic 6araapnaMmanapbiHbIH eHrei MEH BEKTOPbLIH e3repTy; 3) 6akbinaHa-
TbIH HayKacTapabl OHaNTY LWapanapblHbIH KELLEHIH Xy3ere acblpy pPeTiH HaKTbinay; 4) XyprisifireH OHanTyablH,
TrimainiriH 6aranay. HaykacTbliH aMOynaTopusnblK XXafaanblH TangaynblH Mblcarbl KENTiPINreH, OHbl YKCaCTbIK
OoblHLWa Gonaluak MamMaHgapabl KnvHUKanbIk Taxipuoere xakcbl 6enimaey YIiH MeanumnHarbik XKoFapbl OKY
OopblHAAPbIHbIH CTYOEHTTEPIMEH OKy cabakTapblHAa CoTTi KonaaHyFa 6onagbi.

Kinm ce3dep: xanbikaparblK XXYMbIC iCTey CbIHbINTaMacbl; OHaNTy; OHaNTy TUiIMAinNiri; JOMEH; JOMEH-
nepgai kogray
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TpedoBanue

TPEBOBAHUA K PYKOINUCAM, NPEACTABIAEMbIM
B PEOAKLUUIO EXXEKBAPTAJIbHOINO PEUEH3UPYEMOIO
HAYYHO-NPAKTUYECKOIO XXYPHAJIA «MEOULIMHA U KOOI NA»

1. O6wasn nHdopmauus

B xxypHane «MeguumHa n akonorusi» nyornmkyroTcs cTaTby, NOCBALWEHHbIE Pa3NMYHbIM NpobnemamM KIMHUYECKON,
NnpakTU4YECKON, TEOPETUYECKON N IKCTIEPUMEHTANBHOM MeaULIMHBI, UICTOPUMX, OPraHU3aLmnn U SKOHOMUKW 34paBoOXpa-
HEHMS, 3KOMOTMM U TUIMEHBI, BOMPOCaM MEAMLMHCKOro 1 dapMaueBTMyYeckoro obpasoBanma Pykonucyu moryT ObiTb
npeacTaBneHbl B pas3nmyHbIX XaHpax Hay4yHow ctaTbu: 0630p, opurMHanbHas ctaTbsl, HAbnoaeHne U3 NPaKTUKL U T. .

MpeactaBnsieMblin MaTepuan AoMmMKeH ObITb OpUrMHaNbHbIM, paHee He ony6nMKkoBaHHbIM. [1py BbISBNEHUN
(hakTa HapyLLEeHMs1 AaHHOro NONoXeHUs (aybnupytowas nybnvkauus, nnarmat, camonnarmar 1 T.n.), peaakums octas-
nsiet 3a cobor NpaBo oTkaszaTb BCEM COABTOpPaM B AaribHENLLEM COTPYAHNYECTBE.

Pepakuunsa He orpaHnynBaeT aBTOpoOB B 06LeM obbemMe npeacTaBnsgemMon pykonucu (Bknrovas 6ubnmuorpadgpuye-
CKUI CMWCOK, aHHOTaL M0, Tabnuubl 1 NOANUCKU K pUCyHKam). Pykonucu, nvetoime HecTaHgapTHYH CTPYKTYpPY, MOryT
ObITb NPeACTaBneHbl AN pacCMOTPEHUs NMOoCcre NpeaBapuUTENbHOrO CorNacoBaHus ¢ peaakunent xypHana.

PaboTbl 4OmKHbI ObITb OPOPMIIEHBI B COOTBETCTBUM C YKa3aHHbIMUK Aarnee TpeboBaHuamn. Pykonvcu, odopmMien-
Hble HEe B COOTBETCTBUM C TPeOOBaHUSIMM XXypHana, a Takke onyornMkoBaHHble B APYrMX U3OaHUsIX, K paCCMOTPEHMIO
He NpPYHMMAatOTCS.

Mpun odopmMmneHnn pykonucen pegakuusi pekoMeHayeT aBTopam npuaepxmBaTbes Takke EouHbIX TpebGoBaHui k
pykonucsam MexayHapogHoro kommTeTa peakTopoB MeamumnHekux xxypHanos (ICMJE). MonHoe cobntopeHne Tpebo-
BaHWU 3HAYUTENBHO YCKOPUT PacCMOTPEHME 1 NyGnuKauuto cTaTtei B KypHane.

ABTOpPbI HECYT MOJIHYI0 OTBETCTBEHHOCTL 3a COAEPKaHUE NpeacTaBnseMbIX B peAakLumio MaTtepmanos, B TOM Ynicre
HanMunsi B HUX MHpopMaLMK, HapyLuakoLLen HopMbl MeXAYHapOAHOrO aBTOPCKOro, MAaTEHTHOMO UMW UHbLIX BUAOB Npas
KaKnNX-nmbo hmanyeckmx unu ropugmyecknx nuu. NpegcraBneHne aBTopamy pykonucu B peaakumio xxypHana «Megu-
LiMHa 1 3KONOrns» ABMASIETCA NOATBEPXKAEHMEM rapaHTUPOBAHHOIO OTCYTCTBUSI B HEW YKa3aHHbIX BbilLe HapyLueHui. B
crnyyae BO3HWKHOBEHUS MPETEH3NIN TPETbUX NKL, K ONyONMKOBaHHBLIM B XKypHare aBTOPCKUM MaTepuanam Bce Crnopbl
peluatoTcs B yCTaHOBMNEHHOM 3aKOHOA4ATEeNbCTBOM NopsiaKe Mexay aBTopammn 1 CTOPOHOW OGBUHEHWS!, MPU 3TOM U3b-
ATUS pefakumen matepuana, SBnsLerocs NpegMeToM cropa, U3 onybnnMkoBaHHOrO NeYaTHOro TMpaxa He OcyLlecT-
BrsieTcs. U3bsATMe MaTepuana, sBRsitoerocs NpeaMeToM crnopa, U3 3MeKTPOHHOW BEPCUM XKypHana BO3MOXHO Mpwu
YCINOBUM MOSTHOW KOMMEHCaLMN MOpasibHOro 1 MaTepuasnbHoro yuepba, HaHeCEHHOro pefdakLuumM asTopamu.

Penakuusi octaBnsieT 3a coboi NpaBo pefakTMPOBaHKS CTaTel U UBMEHEHMUS CTUMS U3NOXEHUS, HE OKa3blBatoLLMX
BMUSHMA Ha codepxaHne. Kpome Toro, pefakums octaensieT 3a cobor NpaBo OTKMOHATL PYKOMUCK, HE COOTBETCTBY-
IOLLIME YPOBHIO XKypHana, Bo3BpallaTb pykonucu Ha gopaboTky. Pegakums MoxeT notpeboBaTb OT aBTopa npeacTtas-
NEHUS UCXOOHbIX AaHHbIX, C UCMOMb30BaHMEM KOTOPbIX ObInM NOMyyYeHbl ONUCbiIBaeMble B CTaTbe pe3ynbTaThbl, Ans
OLEHKWN PEeLEeH3EeHTOM CTENEHN COOTBETCTBUSI MCXOAHBIX AAHHbIX Y COQEPXKaHWUsS CTaTbMy.

Mpun NpeacTaBneHny pykonucu B pefakumio xxypHana «MeguumHa n akonormsa» asTop (-bl) nepegaert (-H0T) UCKto-
YUTernbHbIE MMYLLECTBEHHbIE MpaBa Ha UCMOMb30BaHNE PYKOMUCK U BCEX OTHOCSILLUMXCS K HEN COMPOBOAMTENbHbIX
MaTepuanos, B TOM YMCIlE HA BOCMPOU3BEAEHME B NevaTh U B CETU VIHTEPHET, Ha NepeBo PyKONMUCKU Ha MHOCTPaHHbIEe
A3bIKM U T.0. YKa3aHHble NpaBa aBTop nepefaeTt pefakumm xypHana 6e3 orpaHuyYeHuns cpoka ux AencTBuS U Ha Teppu-
TOpMM BCEX CTPaH MUpa 6e3 NCKIoYEHUS.

2. Mopspok npeacTaBrneHUs pyKonucu B XXypHan

ExxekBapTanbHbIi peLeH3npyemMblii Hay4HO-MpakTUYeckuin xypHan «MeguumHa u 3Konmormsi» MCnonb3yeT OH-
narH-cucTeMy nogayn un peLeHsnpoBaHus ctaten — https://medecol.gmu.kz/jour. 3Ta cuctema obnerdyaet npegocras-
rNeHne pyKkonucen oT aBTOPOB, YMNPOLLAET NPoLecc peLeH3npoBaHus U nybnukauun. Bonante B cuctemy, Bbibepute
KHOMKY « OTNpaBuTb CTaTblo» 1 CEAYNTE MHCTPYKLUMAM.

[ns npeacTtaBneHust cTaTby aBTOPbI AOMKHBI MOATBEPAUTL HXKECHeaytoLme NyHKTbl. Pykonuck 6yaet Bo3Bpalle-
Ha aBTOpaM, ecrfin OHa UM He COOTBETCTBYET:

+ CraTtbs He Gblna onybnukoBaHa paHee, a Takke He Oblna npeacTaBreHa Anst PacCMOTPEHUS U Nyonukauum B
OPYrom xypHarne.

« dann oTnpaBnsemon ctaTby NnpeacTtasneH B oopmate gokymeHta Microsoft Word.

* [NpwuBeneHbl NonHble uHTepHeT-agpeca (URL) Ans ccbinok Tam, rae 9To BO3MOXHO.

 TekcT HabpaH ¢ ABOMHBbIM MEXCTPOYHbIM MHTEPBANIOM; UCMONb3YeTCs Kermb WpudTa B 14 NyHKTOB; ANs Bblaene-
HWUSI UCNONb3YETCH KYPCUB, @ He NogYepKMBaHUe (3a UCKMOYEHNEM MHTEPHET-aApPECOB); BCE UIMIOCTpaLMK, rpadomkm
1 Tabnuubl UMEIOT Ha3BaHUS! U PaCMONOXeHbl B COOTBETCTBYIOLNX MECTaX B TEKCTE, a HE B KOHLE JOKYMEHTa.

 TeKCT COOTBETCTBYET CTUNUCTUYECKMM N Brbnuorpaduryecknm TpeboBaHMAM, ONMCAHHBIM B

PykoBogacTBe 4151 aBTOPOB, pacnonioxXeHHOM Ha cTpaHuue «O xypHaney.

BbinonHeHbl TpeboBaHusA kK 06ecneyveHmnto Cnenoro peLeH3npoBaHns (4OKYMEHT, COOTBETCTBYOLLMIA 3TUM TpeboBa-
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HUAM HEOOXOOUMO NPUKPENUTL B CUCTEME OHMAaNH-NoLa4M cTaTen OTAernbHbIM annom).

CTpykTypa pyKonucum cooTBeTCTBYEeT 06pasLly (4OKYMEHT, COOTBETCTBYIOLLMI 3TOMY TpeboBaHM0 Heo6xoaMMO Npu-
KpenuTb B CUCTEME OHNaNH-NoAaqn ctaten otaeneHbIM hainom).

B obLiert cnoxHOCTV Mpu 3arpyske pyKOnucu B CUCTEMY OHManH-nodavn cTaten aBTop AOMKeH npukpenuTts 3
OTAEnNbHbIX 00A3aTenbHbIX hanna (NpPUM.: KONMYECTBO HeobA3aTENbHbIX (DANOB 3aBUCUT OT XXENaHUA aBTOPOB Npea-
CTaBWTb B pefaKumio AOMOMHUTENbHbIE MaTepuansl):

* FOTOBbI/ BapUaHT PyKonuncu, ooopMIIeHHbI Mo obpasLly.

* BapwaHT PyKOMUCK, NOArOTOBNEHHBIN ANS Cenoro peLeH3npoBaHns.

* COMPOBOAMTENbHOE MUCHMO.

ConpoBoaunTenbHOe NMCbMO Ha UMS FMaBHOrMO pegakTopa C MOAMUCHI0 BCEX aBTOPOB U NevaTbio yYpexaeHus
0PopMIISIETCS B MPOU3BOIbHOM (DOPME, HO AOMKHO COAEPXaTb CreayLme NyHKTbl (CONpOBOAUTENBHOE NMUCLMO He-
06x0aMMO MPUKPENnUTL B CUCTEME OHMaNH-Modayun ctaten otTaenbHbIM dannom):

1) 3asBnNeHne o TOM, YTO CcTaTbs NpoynTaHa n ogobpeHa BCeMy aBTopamu, YTO Bce TpeboBaHMsA K aBTOPCTBY CO-
6ntogeHbl U YTO BCe aBTOPbI YBEPEHbI, YTO PYKOMUCH OTPaXkaeT AeNCTBUTENbHO NpodenaHHyo pabory;

2) nm4a, agpec n TenedOoHHbIN HOMEpP aBTOpa, OTBETCTBEHHOIO 3@ KOPPECMOHAEHLUMIO 1 3a CBA3b C APYrUMU aB-
Topamu no Bomnpocam, KacarLwmnmcst nepepaboTku, UCNpaBneHns 1 OKOHYaTeNsHOro o4obpeHns NPOBHOro OTTUCKA;

3) cBefeHust 0 cTatbe: TUN pykonucu (opurMHanbHas ctatbsi, 0630p M Ap.); KONMYECTBO NeYaTHbIX 3HAKOB C Npo-
6enamu, Bkntoyas Gubnuorpaduyeckuii CNMCoK, aHHOTaLUMo, Tabnuubl U NOAMUCK K PUCYHKaM, C yKazaHWeM AeTanu-
3aumMK No KONMMYECTBY NevaTHbIX 3HAKOB B CreAyLIMX pa3aenax: TeKCT CTaTbu, aHHOTaums (pyc.), aHHoTaums (aHrn.),
aHHoTaums (ka3.); KONMMYeCTBO CCbINOK B Brubnmorpadunyeckom cnncke nutepartypbl; KONMYECTBO Tabnul; KONMYecTBo
PWCYHKOB;

4) KOHMNMKT MHTepecoB. HeobxoaMMOo yka3aTb NCTOYHUKM (DMHAHCUPOBAHWS CO34aHNS PYKOMUCU U MPeaLLecTBy-
IOLLEro en nccrneaoBaHns: opraHusaumMn-pabotogatenu, CNoHCOpbl, KOMMepYecKasi 3auHTEPECOBAHHOCTb B PYKOMUCH
TEX UMW UHbIX IoPUANYECKMX U/Mnun dUsn4ecknx nnL, 06beKTbl NaTEeHTHOro UNW ApYrMx BUAOB NpaBs (KpOMe aBTOPCKO-
ro);

5) dhamunumn, nmeHa 1 oT4eCTBa BCEX aBTOPOB CTaTbW MNOSIHOCTLO. Pykonucu, umetoLime HecTaHAapTHYHO CTPYKTY-
py, KOTOpasi He COOTBETCTBYET NPeAbABNAEMbIM XKypHanom TpeboBaHusiM, MOryT ObiTb NpeAcTaBneHbl 451 pacCcMo-
TpeHusi nocrne npeaBapuTeNnbHOrO CornacoBaHus ¢ pegakumei No anekTpoHHoW nodte Serbo@gmu.kz.

[nsa nonyyeHns paspeLleHnst pegakumm Ha nogady Takow pyKonvMcu Heobxoaumo nNpeaBapuTenbHO NpeacTaBuTb B
penakumio MOTVBMPOBAHHOE X0A4ATalNCcTBO C yKadaHWeM NpuUYnH HEBO3MOXHOCTYW BbIMOSIHEHNS OCHOBHbIX TpeboBaHuN
K pykonucsim B xxypHane «MeguumHa v akonorus». B cnyyae, ecnv aBTopbl B TeHeHWe ABYX HEAENb C MOMEHTa OTnpaB-
KM CTaTby He NOMy4unn oTBeTa — NUCbMO He MONy4YeHOo peaKonnernen n cneqyet NOBTOPUTL ero OTMPaBKYy.

3. Tpe6oBaHus K NpeAcTaBnseMbIM PYKONUCAM
CobntopeHve ycTaHOBMEHHbIX TpeGOBaHUIA NO3BONUT aBTopamM NpaBuIbHO MNOArOTOBUTL PYKOMUCH K NpeacTasre-
HUIO B pegakumio, B TOM uncne yepes online-cuctemy.

3.1. TexHM4Yeckune TpebGoBaHUA K TEKCTY pyKonucu

MprvHUMaOTCA PYKONMUCK Ha Ka3axCKOM, PYCCKOM W aHITIMACKOM f3blkax. TEKCT CTaTby AOMMKeH ObiTb HaneyaTaH B
nporpamme Microsoft Word (dannel RTF n DOC), wpudt Times New Roman, kernb 14 pt, yepHoro ugeTta, BblpaBHU-
BaHME MO LUMPUHE, MEXCTPOYHbIN MHTEPBan — ABOVHON. Nons ceepxy, cHM3y — 2 cM, cnpasa — 1,5 cm, cnesa — 3 cMm.
CTpaHuLbl 4OMKHbI BbITb NPOHYMEPOBaHbI NOCNeA0BaTENbHO, HAYMHAs C TUTYNLHOW, HOMEP CTPaHWLbl AOMKEH OblTb
oTnevataH B NPaBOM HWKHEM YIIy KaXOow CTpaHuLbI.

MHTepBanbl mexay ab3auamu oTcyTcTBYHOT. [NepBasi cTpoka — otcTyn Ha 1 cm. WpudT ang nognucen K pucyHkam
1 TekcTa Tabnuy, gormkeH 6biTb Times New Roman, kernb 14 pt. O603Ha4YeHAM eanHUL U3MEPEHNS PasrMyHbIX BEMNK-
YMH, COKpaLLEHUsIM TUna «r.» (rog) AOrMKeH NpeALIecTBOBaTb 3HaK HepaspbIBHOMO Npobena, oTMeYatoLLmii HanoxeHve
3anpeTa Ha OTpbIB UX MPW BEPCTKE OT ONpeAensieMoro UMy 4Y1cra unm crosa. To e camoe OTHOCUTCS K Habopy MHK-
umanos u damunuii. Mpu MCNONb3OBaHNM B TEKCTE KaBblYeK MPUMEHSOTCS Tak Ha3blBaeMble TUMorpadckme KaBblYKu
(« »). Tupe obo3Ha4YaeTCsi CUMBOSIOM «»; OeduncC — «-».

CtpykTypa odhopmneHus ctaten: 1) YOK (oba3atensHO), 2) 3aaBnseMbli TUN cTaTbk (OpUrnHaneHas ctaTtbs, 063op
n op.), 3) numumansl n oaMmmnmMm BCeX aBTOPOB B CTPOYKY C MHAEKCALMEN acTEPUCKOM aBTopa, OTBETCTBEHHOIO 3a
nepenucky, 4) HasBaHve ctaTtbu, 5) NONHOe Ha3BaHWe yYpexaeHus, agpec n e-mail ¢ nHaekcaumen kaxagoro astTopa
B 3aBMCMMOCTHM OT adpdununaumm, 6) nms, amunms, oT4eCTBO aBTopa, OTBETCTBEHHOIO 3a NEPENUCKY, N ero AaHHbIe
(momKHOCTb, 3BaHWe, MecTo paboThbl, NONHLIM agpec MecTta paboTel, e-mail), 7) aHHOTaLUMsA Ha A3blke CTaTbyu C yKa-
3aHMEM KIOYEBbIX CIIOB Ha S3blKe CTaTbW, 8) TEKCT pykonucy (C pasgeneHrvem Ha pasfenbl B 3aBUCMMOCTU OT XKaHpa
Hay4Hou ctatbn), 9) Bknag aBTopos, 10) KOHNUKT MHTepecoB, 11) NnpucTaTeriHbii Bubnuorpaduydecknii cnmcok, 12)
TpaHcnuTepauua npuctateriHoro Gubnuorpadumyeckoro cnvcka, 13) aHHOTaums Ha 2 A3blkax C YKa3aHWeM KIoYeBbIX
CMOB, T. €. €CNY A3bIKOM CTaTbW ABNSAETCA PYCCKUIM, TO aHHOTALMS Ha Ka3axCKOM U aHIMUACKOM SA3blKax; ecnn A3bl-
KOM CTaTbM SIBMSIETCA aHIMUACKUIA , TO aHHOTaLMS Ha PYCCKOM WM Ka3axCKOM SA3blKax; €Crnuv si3bIKOM CTaTbM SIBMSETCA
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Ka3axCcKui, TO aHHOTaLMs Ha aHITIMNCKOM M PYCCKOM si3blkax. AHHOTaUMA Ha 2 A3blkax NPUBOAUTCS C 06A3aTeNbHbIM
yKa3aHneMm MyHKToB 1-6, NpvBeAeHHbIX BbILLE.

3.2. NMoaroToBKa TeKCTa pyKonucu

Crtatbu 0 pesynbsratax nccrnenoBaHus (OpurmHanbHble CTaTbl) OOMMKHBI CoAepKaTb NOCNeaoBaTernbHO criegyLumne
pasgenbl: «YOK», «AHHOTaums Ha sa3blke ctaTbu», «BBegeHune», «Uenb», «Matepunansl 1 metoably», «Pe3ynsraTtbly,
«O6cyxaeHne» (ponyckaetca «Pesynetatel n obcyxaeHuey), «3aknodeHne» unu «BeiBoabl», «Bknag aBTopoBy,
«KoHnMKT MHTepecoBy, «JluTepatypay, « TpaHcnuTepauus», «AHHOTaumsay, «AHHOTauusa». CtaTtby Apyroro tuna
(o630pbl, Nekumn, HabnaeHnst U3 NPakTUKA U T. M.) MOTYT UMETb Apyrue pasgensl. Takke OONyCKaeTCsl yKasaHue
TaKMX pasnenos, kak «bnarogapHocTby U «PUHaHCUPOBaHUE» NPU HEOBXOAMMOCTH.

3.2.1. Ha3BaHue pykonucu

HasBaHve [OMmKHO OTpaxaTb OCHOBHYHO Lienb cTaTbu. [nsa 6onbluMHCTBA Cry4YaeB AnvHa TEKCTa Ha3BaHWs orpa-
HuyeHa 150 3Hakamu ¢ npobenamn. HeobXxoAnMMOCTb YBENMYEHNS KONMYecTBa 3HAKOB B Ha3BaHUW PYKOMMUCU OOIKHA
ObITb cornacoBaHa ¢ pegakumnen.

3.2.2. AHHOoTauuA

AHHOTauus (Ha pycCKOM, Ka3axCKOM 1 aHIMUMCKOM A3blkax) AOMMKHa 06ecneyunTb MOHMMaHWe rMaBHbIX NOMOXEHUN
ctatbu. [Tpu HanpaBneHn B pegakumio MaTepranoB MOXHO OrPaHNYUTECS HECTPYKTYPUPOBaAHHOW aHHOTaLMeN ¢ onu-
CaHVeM OCHOBHbIX MOMOXEHWI, pe3ynsLTaToB U BbIBOAOB, HO MCMOMb30BaHWE CTPYKTYPUPOBaHHOW aHHOTauMuM npea-
noytutensHee. O6bem aHHoTaUUKM JormkeH ObiTe He MeHee 1500 3HakoB ¢ npobenamu n He 6onee 300 cnos. MNepen
OCHOBHbIM TEKCTOM aHHOTaLMKN Ha 2 s3blKax B KOHLe pyKOnucu HeobXo4MMO MOBTOPHO yKa3aTb aBTOPOB, Ha3BaHue
cTtaTby 1 adpcpmnmanmio (B CHET KONMMYECTBA 3HAKOB HE BXOAMT). B KOHUE aHHOTaLMu HEOOXOAMMO yKa3aThb KIo4YeBble
cnoga. >KenaTenbHO UCMOMb30BaTb OOLLENPUHATLIE TEPMUHDBI KITHOYEBbLIX CMIOB, OTPaXXEeHHbIE B KOHTPONUPYeMbIX Me-
OVLMHCKMX crnoBapsix, Hanpumep, http://www.medlinks.ru/dictionaries.php

3.2.3. BBegeHue

BBeneHve oTpaxaeT OCHOBHYO CyTb OMUCHIBAEMON NPOBNEeMbI, COAEPXKUT KpaTKUA aHann3 oCHOB

HbIX NMUTEpPaTYpPHbIX NCTOYHMKOB NO nNpobreme. B KoHLe pasgena HeobxoamMMo chopMynupoBaTh OCHOBHYHO LiEfb
paboTbl (ANa cTaTen o pesynsratax uccrnefoBaHus).

3.2.4. Uenb pa6oTbl
Mocne pasgena «BeegeHne» onuckiBaeTcd Lenb CTaTby, KOTOpasi 4OMMKHA ObITh YETKO chopMynupoBaHa, B Gop-
MynupoBke Lenu paboTbl 3anpeLlaeTcs NCnonb3oBaTh COKPaLLEHUS.

3.2.5. MaTtepumanbl n metoabl

B aTom pasgene B goctatodHoM ob6beme JormkHa ObiTb NpeacTaBneHa nHdopmMaums ob opraHnsaumm nccnegosa-
HUsi, oOObeKTe nccneaoBaHus, uccriegyemon BbIbopke, KpUTEPUAX BKIOYEHWUS/MCKIIOYEHUS,, METOAAX UccrneaoBaHus
1 06paboTkM nonyyeHHbIX AaHHbIX. OB6a3aTenbHO yKasbiBaTb KpUTEPUM pacnpeneneHs 00beKToB NccrnegoBaHus no
rpynnam. Heobxogumo nogpo6Ho onmcaTh MCNOMb30BaHHY0 annapaTypy Y AMarHoCTUYECKYH TEXHUKY C yKa3aHueMm ee
OCHOBHOW TEXHUYECKOWN XapaKTEPUCTUKN, Ha3BaHUA HabOPOB AN FOPMOHANBLHOIO U BUOXMMUYECKOTO NCCrefoBaHUN,
C yKasaHveM HOpMarnbHbIX 3HAYEHU AN OTAENbHbIX nokasatenew. MNpu ncnonb3oBaHMN OBLLENPUHATHIX METOAOB
ncecnenoBaHns HeobXxoaMMO NPUBECTU COOTBETCTBYHOLLME NMTEPATYPHbIE CCbINKK; yKasaTb TOYHblIE MEXAyHapoaHbIe
Ha3BaHWUS BCEX MCMOMb30BaHHbIX NTEKAPCTB M XMMUYECKNX BELLECTB, J03bl 1 cNOCObbl NpUMeHeHUs (MyTW BBEAEHUS).

YyYyacTHUKM UccneaoBaHust OOMkHbl OblTb O3HAKOMIEHbI C LEMNsIMA U OCHOBHBIMU MOMOXEHUSIMU UCCNEAOBaHNS,
nocrne 4Yero AOSMKHbI NOANMCAaTb MMCbMEHHO OOPMIIEHHOE corfacue Ha yvacTue. ABTOPbl LOSMKHbI NPegoCcTaBnUTb
JeTanu BbllLeyKasaHHOW npoleaypbl Npu onucaHun NpoToKona uccrneqoBaHust B pasgene «Matepuanbsl n Metoabi»
N yKasaTb, YTO OTMYECKUA KOMUTET og4o0pun NpoTokon uccrnegosaHus. Ecnu npoueaypa uccnegoBaHus BKITKOYAET B
cebs1 peHTreHoNorM4Yeckne onbliThl, TO KenaTenbHO NPUBECTU UX ONMUCaHNE M 403bl SKCMO3nLMK B pasgene «Matepua-
nbl 1 MeToAbl». ABTOPbI, NpeacTaBnsaoLme 0630pbl NIUTEPATYPbI, JOMKHbI BKOYMTL B HAX pasgern, B KOTOPOM OMUChI-
BalOTCsl METOAbI, MCNOMb3yeMble AN HAXOXAEHUs, 0TBbopa, Nony4YeHns MHpopMaLmn 1 CUHTE3a AaHHbIX. QT METOAbI
Takke O0MKHbI ObITb NPpMBEAEHbI B @aHHOTaLMMN.

Cratuctudeckme mMetoabl HEOOXOOUMO OMUCHLIBaTb HACTONbLKO AeTarbHO, YTOObI rPAMOTHbIN YATaTENb, UMEHLLNIA
OOCTYM K UCXOOHbBIM AaHHbIM, MOI NPOBEPUTL MOMyYeHHble pe3ynbTaThl. [10 BO3MOXHOCTU, NOMyYeHHbIE AaHHbIe JOMK-
Hbl BbITb MOABEPrHYTbI KONMYECTBEHHON OLEHKE W NPEACTaBIEHbI C COOTBETCTBYHOLLMMM NOKa3aTeNsiMmn oLUMGOK name-
peHus 1 HeonpeaeneHHoCcTH (TakMMu, Kak JoBepUTENbHbIE MHTEPBarbI).

OnwncaHune npoleaypbl CTaTUCTUYECKOrO aHanu3a sIBNsSeTCsl HeoTbeMIIEMbIM KOMMOHEHTOM pa3sgena «MaTepuansl
1 MeToAbI», MPU 3TOM CaMy CTaTUCTU4YecKyto 06paboTky AaHHbIX creayeT paccMaTpmBaTh He Kak BCMOMOraTenbHbI, a
Kak OCHOBHOW KOMMOHEHT nccrnenoBaHus. HeobxoamMmMo npuBecTy NOMHbIN NepeYeHb BCEX UCMONb30BaHHbLIX CTaTUCTU-
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YeCK/MX METOOOB aHanm3a U KpUTepueB NPOBEpPKM rmnotes. HegonycTnmo mMcnonb3oBaHne pas Tmna «Mcnonb3oBa-
NMCb CTaHAapTHbIE CTaTUCTUYECKNe MeToab!» 6e3 KOHKPETHOro KX ykasaHusa. ObasaTenbHO yka3blBaeTCs NPUHATLIN B
[AaHHOM MCCrneaoBaHNM KPUTUHECKUIA YPOBEHb 3HAYMMOCTU «p» (Hanpumep: «Kputuueckuii ypoBeHb 3HaYMMOCTU Npu
NpoBepKe CTaTUCTUYECKUX MMNOTE3 NpuHUMancst pasHbiM 0,05»). B KaXaoM KOHKPETHOM Criyyae enatenbHO ykasbl-
BaTb haKTUYECKYH0 BENMUYNHY JOCTUTHYTOIO YPOBHS 3HAYNMOCTHU «P» AFIA UCMOfb3YeMOro CTaTUCTUYECKOTO KpUTEPHS.
Kpome TOro, Heo6xoaMMO ykasbiBaTb KOHKPETHbIE 3Ha4YeHUS NOMyYeHHbIX CTaTUCTUYeCKnX kputepues. Heobxoammo
AaTb onpegerneHne BCEM UCMOMb3yeMbIM CTaTUCTUYECKMM TEPMUHAM, COKPALLEHWUSM U CUMBOMNYECKUM 0603Haue-
HuAM, Hanpumep, M — BeibopoyHoe cpedHee, m — owmbka cpegHero n Ap. [lanee B TekcTe HeO6x0AMMO yKasbiBaTb
06beMm BbIGOPKM (N), NICNOMB30BAHHOIO 4151 BEIYUCIIEHNS] CTAaTUCTUYECKUX KpUTepueB. Ecnn ncnonb3yemble cTatucTu-
YecKkne KpUTepUn MMEKT OrpaHNYeHUst Mo UX MPUMEHEHMIO, YKaxXuTe, Kak NpoBepsanvcb 3TU OrpaHUYeHUs N KakoBbl
pe3ynbTaTbl AaHHbIX NPOBEPOK (HanpuMep, kak noareepxaarncs hakt HopManbHOCTU pacnpeneneHns npu NCnorb30-
BaHMM napameTpuyecknx MeTogoB ctatnctukun). Cnepyet n3beratb HEKOHKPETHOMO UCMOMNb30BaHNUSA TEPMUHOB, UMe-
IOLLMX HECKOITbKO 3Ha4YeHne (Hanpumep, CyLLeCTBYET HECKONbKO BapuaHTOB KoadhdumumeHTa koppensauyun: MNupcoHa,
CnupmeHa v ap.). CpegHune BennMYMHbI He crnedyeT NpuBOAWTL TOYHEe, YeM Ha OAMH AeCATUYHbBIN 3HaK NO CPaBHEHUIO
C CXOOHbIMM AaHHbIMU. ECnin aHanms gaHHbIX NTPOM3BOAMIICS C UCMOMNb30BaHMEM CTaTUCTUYECKOTO NakeTa nporpamMm,
TO HeoBXoAUMO yKa3aTb Ha3BaHMe 3TOro NakeTa u ero Bepcuio.

3.2.6. Pe3ynbrathbl n 06CcyaeHue

B pnaHHOM pasgene onvcbiBaloTCs pesynbraTthl NPOBEAEHHOMO UCCNEAOBaHWS, NOAKPENNSeMble HarnsaHbIM Uto-
CTPaTVBHbLIM Matepuanom (Tabnuubl, pucyHkn). Henb3s NOBTOPSITb B TEKCTE BCe AaHHble 13 Tabnuw, Unv puUCyHKOB;
HeobXx0aMMO BbIAENUTb 1 CYMMUPOBATb TONMbKO BaXKHbIE HABNOAEHUS.

Mpw obcyxaeHun pesynsTaTtoB UCCNEfoBaHNS AOMYCKaOTCH CChINKM Ha paboTbl APYrnMX aBTOPCKUX KOMNNEKTUBOB.
Heobxogumo BblIAENUTbL HOBbIE U BaXKHbIe acMeKTbl UCCNEAOBaHWS, a Takke BblBOAbI, KOTOpPble U3 HUX crneaytoT. B
pasgene HeobxoAMMo 06CyaANTb BO3MOXHOCTb MPYMEHEHNS MOMyYEeHHbIX Pe3ynsTaToB, B TOM YACME U B AanbHENLLNX
nccnegoBaHusix, a Takke UX OrpaHnyeHust.

Heobxoammo cpaBHWTL HabrogeHns aBTopoB CTaTbW C OAPYrMK UCCMEoBaHMAMM B AaHHOW obrnacTtu, cBsA3aTb
CAenaHHbIe 3aKIioYeHWs C LensiMmn UCCrefoBaHus, OQHaKOo crieqyeT usberatb «HEKBanMMULMPOBaHHbIX», HEODBOCHO-
BaHHbIX 3asBNEeHU 1 BbIBOAOB, HE MOATBEPXAEHHbIX MONHOCTLIO dhakTamu. B yacTHOCTW, aBTopam He cnegyer ae-
naTb HUKaKMX 3asiBNIEHWI, KacaloLLUMXCA SKOHOMUYECKOW BbIrOAbl U CTOMMOCTW, €CMM B PYKOMUCK HE NpeacTaBreHbl
COOTBETCTBYHOLLME IKOHOMUYECKME AaHHble 1 aHanu3bl. Heobxoanmo n3bexatb NPeTeH3nn Ha NPUOPUTET U CCbINOK
Ha paboTy, KoTopas eLle He 3akoH4YeHa. DopMynMpoBaTh HOBbIE MMMNOTE3bl HYXKHO TOMbLKO B Cryvae, Korga 3710 onpas-
AaHHO, HO YeTKo 0603HayaTh, YTO 3TO TONBLKO rMMNoTesbl. B 3aTOT pasgen mMoryT ObiTh Takke BKMOYeHbl 060CHOBaHHbIE
pekoMeHaauum.

3.2.7. 3aknroyeHune
[aHHbIN pa3gen MoxeT OblTb HanncaH B Buae obLLEero 3aknoyeHnst, Unn B BuAe KOHKPETM3NPOBaHHbIX BbIBOAOB B
3aBMCMMOCTM OT CNeundmnkn cTaTby.

3.2.8. BbiBoAabI
BbIBOAbI AOMKHbBI ObITb MPOHYMEPOBaHbI, YETKO COOPMYNIMPOBAHbLI U CrieAoBaTh NOCTaBNEHHON Lenu.

3.2.9. Bknapg aBTOpOB

B paHHOM pasgene HeobxooMMO ykasaTb BKIa Kaxaoro aBtopa B paboTty Hap ctatben. Bknag B paboty Hag
cTaTben — 370 MHTenneKTyanbHoe BNoXeHne, 6e3 KOToporo YyacTb paboTbl Unn paboTta B Lenom He morna bbiTb 3a-
BepLUEHa unun crtatbs HanucaHa. B cootBeTcTBUM ¢ pekomeHgaumsmm MexagyHapogHoro Komuteta Pegaktopos Me-
AumHCKMX XKypHanoB aBTopamu ctatbu MOryT BbITb nvua, Yen Bknag B paboTy OCHOBaH Ha CReayroLwmux KpUuTepusx:

— CYLLIEeCTBEHHbIN BKMaA B KOHLENUMIO Uy Au3anH paboTsl; cOop, aHanns3 unv nHTepnpetauus pedynsratoB pabo-
Thl;

— HanucaHwne TekcTa U/Mnn KpUTUYECKMIN MEPECMOTP ero CoaepXKaHus; — yTBepXX4eHNe OKOHYaTeNbHOro BapuaHTa
cTatbun Ansa nybnukaumu;

— corrmacue HecTu OTBETCTBEHHOCTb 3a BCe acnekTbl paboThl, Haanexallee nsyyeHve n pelleHne Bonpocos, CBs-
3aHHbIX C JOCTOBEPHOCTLIO AaHHbIX UMW LIENOCTHOCTLIO BCEX YacTew cTaTb.

3.2.10. KoHdnukT nHTepecoB

B paHHOM pasgene HeobxoamMMo ykasatb nobble PrHaHCOBbIE B3aVMOOTHOLLEHUS, KOTOPbIE CMOCOOHbI MPUBECTYU
K KOHMNMKTY MHTEPECOB B CBA3U C NPeACTaBfeHHbIM B PyKONMCU MaTepuanom. Ecnu KoHdnmMKTa MHTEpecoB HeT, TO
nuwetca: «KOHMNUKT MHTepecoB He 3agaBneH». Heobxoammo Takke ykasaTb MCTOYHMKN PMHaHCMpPOBaHMSA paboThbl.
OCHOBHbIE UCTOYHMKM PMHAHCUPOBaHUS AOMKHBI ObITb YKa3aHbl B 3arofioBke cTaTby B BUAE OpraHu3auuii-paboTtoaa-
Tenen B OTHOLLEHMM aBTOPOB pyKonucu. B TekcTe e Heobxoammo ykasatb Tvn rHaHCMPOBaHWSA OpraHn3aums Mupa-
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6otogatensmu (HVP n gp.), a Takke npu Heo6XoaAMMOCTN NPefoCTaBUTb UHPOPMAaLIMS O AOMONMHUTENbHBIX UCTOYHU-
Kax: croHcopckas nogaepxka (rpaHTbl pasnuyHbIX POHAO0B, KOMMEPYECKNe COHCOPbI).

B naHHOM pasgene Takke ykasblBaeTcsl, €Cnv 3TO NPUMEHUMO, KOMMepYecKasi 3anHTEePeCOBaHHOCTb OTAENbHbIX
HU3NYECKUX N/MNn IopUaNYECKNX Nyl B pedynsratax paboTbl, HanuymMe B pyKonucy onucaHuin obbLekToB NaTeHTHOro
mnu nboro apyroro Buaa npae (kpome aBTopckoro). MNogpobHee o noHsaTuUn «KOHNUKT MHTepecoB» YntanTe B Equ-
HbIX TpeboBaHui k pykonucsam MexayHapogHoro Komuteta Pegaktopos MeguumHckmx XypHanos (ICMJE).

3.2.11. BnarogapHocTu

[aHHbIn pasgen He aBnsieTca obsizaTenbHbIM, HO €ro HanM4ne XenatenbHO, ecnyn 3T0 NpMMeHuMo. Bce ydact-
HUKW, HE OTBevYarLlMe KpUTEpPUSIM aBTOPCTBA, AOMKHbI OblTb NepeyncrieHbl B pasgene «bnarogapHoctuy». B kave-
CTBE NPUMEPOB TEX, KOMY CriefyeT BblpaxaTb 6naro4apHOCTb, MOXHO MPUBECTU fNL, OCYLLECTBISIOLLNX TEXHUYECKYHO
NOAAEPXKKY, MOMOLLHMKOB B HAaMMCaHWM CTaTbW UMW pyKOBOAMTENS noapasgeneHus, obecneynsarowero obLlyo nog-
aepxky. Heobxoammo Takke BblpaxaTb NPU3HATENBbHOCTbL 3a (DMHAHCOBYHO 1 MaTepuarnbHyo nogaepkky. Mpynnbl nu,
yyacTBOBaBLUMX B paboTe, HO Ube yyacTue He OTBeYaeT KpUTEPUSIM aBTOPCTBA, MOTYT ObiTb NEPeYMCreHbl KakK: «Kiu-
HUYecKMe nccrnenoBaTtenm» U «y4acTHUKU uccriegoBaHusi». Mx dyHKUMst AomkHa ObITe onvcaHa, HanpuMep: «y4a-
CTBOBas Kak Hay4Hble KOHCYNbTaHTbI», KKPUTUYECKM OLEHMBANWU Lenn uccregoBaHus», «cobupanu gaHHbIe» Unn
«MPUHMMAInK yyacTue B fie4YeHNM NaLMeHTOB, BKITIOYEHHbIX B UCCriefoBaHMe». Tak Kak YutaTenu MoryT hopMupoBaTh
cobCTBEHHOE MHEHME Ha OCHOBaHMM MPEACTaBMNEHHbLIX JaHHbLIX M BbIBOAOB, 3TU NuLA AOMXKHbI AaBaTb NUCbMEHHOE
paspeLueHne Ha To, YToObl ObITh YNOMSAHYTEIMW B 3TOM pasaerne (06bem He 6onee 100 cnos).

3.2.12. NlutepaTtypa

Pepakuus He orpaHnyvMBaeT aBTOPOB B KONMUYECTBE MCMOMb3yeMbIX NUTEPaATYPHbIX MCTOYHMKOB, HO NPOCUT aBToO-
POB paynTENbHO OTHOCUTBLCS! K (OPMHAHCOBBLIM Y BPEMEHHBIM pecypcam pefakumMm U BHOCUTb TONMbKO HeobxoauMmble
ccbinkn. CCbIfKU Ha nNuUTepaTypHble UCTOYHWKN OOMKHbI OblTb 0603Ha4YeHbl apabckuMm Ludpammn 1 ykasbiBaTbCs B
TEKCTEe PYKOMUCK B KBaZpaTHbIX CKOOKax.

MpucTtaTeliHbin Gubnmuorpadmyecknin CNMcok AormkeH ObiTb NpuBeaeH B andaBUTHOM nopsigke 1 0opMITEH B CO-
oteetcTBuM ¢ FTOCT 7.1-2003 «Bunbnumorpacduyeckas 3anucs. bubnuorpaduyeckoe onucaHue. O6uwme TpeboBaHms 1
npaswuna coctaBneHnsa». Bce UCTOMHUKM NPUBOASTCA HYMEPOBaHHBIM NOCNe0BaTeNlbHO CNCKOM, NEPEYNCAAIOTCS No
andaeuTy — cHavana UCTOYHMKM Ha KUpunnuue, 3atem Ha natuHuue. ICTOYHMKN NpUBOAATCS Ha A3blke opuUrmHana.
Mpun odopmMneHnn Ha3BaHWN NHONA3bIYHBIX PABOT COXpaHAETCH pacCTaHOBKA 3arnaBHbIX U CTPOYHbIX OYKB.

3.2.13. TpaHcnuTepauus

Mpu cocTtaBneHun cnucka 6mMbnuorpadnyeckmx CCbINTOK PYCCKOA3bIYHBIE UCTOYHMKN HEOOXOAMMO TpaHCnUTepu-
poBaTb, @ MHOCTPaHHbIE UCTOYHMKM MPUBECTU B COOTBETCTBME TpeboBaHWsaM TpaHcnuTepauun. Bece TpaHcnutepupo-
BaHHble UCTOYHMKM OAKTCs HYMEPOBaHHbIM MOCMeoBaTeNbHO CMMCKOM, B COOTBETCTBUM C MOCIEeL0BaTENbHOCTLIO
MCTOYHMKOB M3 cnucka «Jlnutepatypan.

[ns nonyyeHusi TpaHCIMTEPUPOBAHHOIO CMMCKa NMTEpPaTypbl MOXHO BOCMOMb30BaTLCS NPOrpaMMOoN TpaHCnuTe-
paumm pyccKoro Tekcta B naTvHuuy Ha cante http://translit.ru

3.2.14. 'pachuuecknit matepman

O6bem rpacmyeckoro matepumana — MMHUMarneHO HeobxoamMbIn. Ecniv pucyHkn Gbinm onybnmnkoBaHebl paHee, He-
06x0aMMO yKa3aTb OpUrMHanbHbIN UCTOYHUK U MPEeACTaBUTb MUCbMEHHOE pa3peLleHne Ha UX BOCnpounsBedeHne ot
Aepxatensi npaea Ha nybnvkauuo. PaspelueHne TpebyeTcst He3aBMCUMO OT aBTOPCTBa UMW n3gaTensi, 3a UCKIMYeHu-
€M JOKYMEHTOB, HE OXPaHSIOLLMXCS aBTOPCKMM NPaBOM.

PucyHkn n cxembl B anekTpoHHOM Buae Heobxoammo npeactaBuTb ¢ pacwmnperem JPEG, GIF unu PNG (paspe-
weHune 300 dpi). PucyHkn MOXHO nNpeacTaBnsATb B pasnuyHbIX LIBETOBbIX BapuaHTax: YepHobenbli, OTTEHKM Ceporo,
uBeTHble. LiBeTHble puCyHKM ByayT npeAcTaBrneHbl B LIBETHOM MCMOMHEHNM TOMBbKO B 3MEKTPOHHOW BEPCUU XKypHana,
B NnevyaTHOW Bepcum xypHana oHu ByayT nybnmkoBaTbCs B OTTEHKax ceporo. Mukpodotorpadum AOMKHbI UMETb MeT-
K1 BHYTpeHHero macwtaba. CumBonbl, CTpenku unm OyKkBbl, UCNOMb3yeMble Ha MUKpOodoTorpadmsax, AOMKHbI ObITb
KOHTpPacTHbIMW MO CpaBHeHUto ¢ poHoM. Ecnun ncnonbayrotea coTorpadmm nogen, 1o 3Tu nogn nmbo He JOMKHbI
ObITb y3HaBaeMbiMu, MO0 K TakMM POTO AOIMKHO ObITb NMPUNOXEHO MUCbMEHHOE pa3peLleHne Ha ux nybnukauuio.
N3meHeHne bopmaTta pUCYHKOB (BbICOKOE paspeLleHne 1 T. A.) NpegBapuTenbHO cornacyertcs ¢ pegakumnen. Pegakums
OCTaBnsieT 3a cobov NpaBo OTKasaTb B pa3MeLLEeHUN B TEKCTE CTaTbW PUCYHKOB HECTaHOAPTHOIO KayecTsa.

PrcyHkn AomkHbI 6bITb MPOHYMepOoBaHbI NocreoBaTeNlbHO B COOTBETCTBUM C MOPSAKOM, B KOTOPOM OHY BRepBble
ynomMuHatoTcs B TekcTe. [ogrotaBnmnBaoTcs NOAPUCYHOYHbIE NMOAMNMCU B NOPSAKE HYMepaLuy PUCYHKOB.

3.2.15. Tabnuubl

Tabnuubl AOMKHBI MMETb 3arofioBOK U 4eTKO 0003HaveHHble rpadbl, yaobHble ana yteHus. WpudT onga tekcra
Tabnuy, gormkeH 6bitb Times New Roman, kermb He meHee 10pt. Kaxxgaa Tabnvua neyvaraerca yepes 1 mHTepBan.
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TpeboBanue

doTo-TabnuLbl HE MPUHUMAKOTCS.

Hymepynte Tabnuupsl nocnegoBaTtenbHO, B MOPsiAKE UX NEPBOro yNoMuHaHWs B TekcTe. [anTe KpaTkoe Ha3BaHue
Kaxgon n3 Hux. Kaxgbii ctonbel B Tabnuue LOMKEH MMETb KOPOTKUIA 3aronoBoK (MOXHO ucnons3oBaTts abbpesuna-
Typbl). Bce pasbsicHeHus criegyeT nomeLlatb B NpUMeYaHnsix (CHOcKax), a He B Ha3BaHUM Tabnuubl. YKaxuTe, Kakve
CTaTUCTUYECKME MEPLI MCMNOMb30BanMCh A1 OTPaXKeHUs BaprMabenbHOCTU AaHHbIX, HAaNpUMep CTaH4apPTHOE OTKIOHe-
HuMe unu owmnbka cpefHen. Ybeautech, 4To Kaxaas Tabnmua ynoMmsiHyTa B TEKCTe.

3.2.16. EaMHULbI N3MepeHnsa N CoOKpaLleHusA

MamepeHus npusogatca no cucteme CU un wkane Llenbcusa. CokpalleHnsi oTAenbHbIX COB, TEPMUHOB, Kpome 06-
LLenpUHATBIX, He gonyckatoTcs. Bce BBoaMMbIe cokpalleHus paclumdpoBbIBAOTCA MOMHOCTLIO MPWY NEPBOM yKa3aHWUM
B TEKCTE CTaTbW C MOCNeayrLnM yKkasaHmeM COKpalleHus B ckobkax. He cnegyet mcnonb3oBatb abbpeBunartyphbl B
Ha3BaHWW CTaTbU U B aHHOTALMMN.
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