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Aunnomayusn. Wccnenyercst sBIEHUE 3alEpKKM PEIICHUH AaBTOHOMHBIX CHHTYJISIPHO
BO3MYIICHHBIX cHcTeM auddepeHInanbHbIX YypaBHEHUH. PaccmarpuBaercst cucrema, coaepxanas
ObICTpbIE W MENJICHHBIE IEpEeMEHHbIE, ISl KOTOpOl cucTteMa OBICTPBIX IEPEMEHHBIX HMEET
MIOJIOKEHUE PABHOBECHUS, YCTOMUMBOCTh KOTOPOIO 3aBUCUT OT 3HAYCHUS MEIJICHHOW NEPEMEHHOM.
[Ipy pox0oKIEHUM MENJIEHHON NIEPEMEHHON Yepe3 KPUTUYECKOE 3HAUCHUE ITOTI0KEHUE PABHOBECHUS
TepsieT yCTOWYMBOCTb. OJIHAKO pEelIeHHE CHCTEMbl MOXKET OCTaBaTbCsi B OKPECTHOCTHU 3TOTO
HEYCTOMYMBOTO ITOJIOKECHHSI PABHOBECUSI B TEUEHHE KOHEYHOI'O MHTEpBajla U3MEHEHUS MEUICHHOU
nepeMeHHOH. JlaHHOe sIBJIeHHE Ha3bIBAETCS 3aJIePAKKOI peleHns BOIIM3U HEYCTONUNBOTO MOJIOKEHUS
paBHOBecHs. SIBIIEHHE 3aIEpKKU MCCIEAOBAHO I IMIMPOKUX KJIACCOB CUHTYJIIPHO BO3MYIICHHBIX
cucTeM. B M3BECTHBIX pe3ynbrarax, Kak NPaBWIO, YCTAHABIMBAKOTCA JOCTATOYHBIE YCIOBUS
BO3HHUKHOBEHUS 33JIep>KKU. Bonpoc 0 He00X0IMMBIX U TIOCTAaTOUHBIX YCIOBUSAX B pacCMaTpuBacMOM
KJlacce 3a/1au TpeOyeT JajbHeliero uccieaoBaHus. B Hacrosmieil paboTe ycTaHOBIEH KpUTEpHU
3aJIepXKKU pEIIeHUs] B TePMUHAX JMHUH YPOBHS COOTBETCTBYIOLIMX TapMOHMYECKUX (DYyHKIIMH.
[Toka3zaHo, 4TO HEOOXOAWMBIM M JOCTAaTOUYHBIM YCJIOBHEM BO3HUKHOBEHHS 3aJCPKKU SBISETCS
CYLIECTBOBAHUE JIMHUWA YPOBHS, COEAMHSIONIMX YCTOMYMBBIA W HEYCTOMYMBBIA WHTEPBAJIBI.
[Tony4eHHBIM KpUTEpUM IO3BOJISAECT XapaKTEPU30BaTh ACUMITOTUYECKOE IIOBEJACHHME PELICHUN B
OKPECTHOCTH IOJIOKEHUS PABHOBECHS, TEPAIOLIETO YCTOMUUBOCTD.

Abstract. The phenomenon of delay of solutions in autonomous singularly perturbed systems
of differential equations is investigated. A system involving fast and slow variables is considered, in
which the system of fast variables has an equilibrium state whose stability depends on the value of
the slow variable. As the slow variable passes through a critical value, the equilibrium state loses
stability. However, the solution of the system may continue to remain in a neighborhood of this
unstable equilibrium state for a finite interval of variation of the slow variable. This phenomenon is
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referred to as the delay of solutions near an unstable equilibrium state. The delay phenomenon has
been studied for broad classes of singularly perturbed systems. In existing results, sufficient
conditions for the occurrence of delay are generally established. The problem of determining
necessary and sufficient conditions for the considered class of problems requires further investigation.
In this paper, a criterion for the delay of solutions is established in terms of the level lines of the
corresponding harmonic functions. It is shown that the existence of level lines connecting the stable
and unstable intervals is a necessary and sufficient condition for the occurrence of delay. The obtained
criterion makes it possible to characterize the asymptotic behavior of solutions in a neighborhood of
an equilibrium state undergoing a loss of stability.

Kniouegvie cnosa: CUHTYISIPHO BO3MYILCHHBIE CUCTEMBbI; AaHAINTHYECKUE (DYHKIIUM; 3a/1epKKa
PEILICHHIT; KPUTEPHU 3aePKKH; TUHUH YPOBHS; FTApMOHIYECKHUE (DYHKLIUH.

Keywords: singularly perturbed systems; analytic functions; delay of solutions; delay criterion;
level lines; harmonic funcrions.

HYCTB paccMarpruBacCTCA CUCTCMA
ex' = f(x,y), (1)
y'=g(xy), 2)

rne 0 < & — Malblii BEIIECTBEHHBIA mnapamerp; t € [—to;to] 3 x = (X1, X, ey Xp), Y =

(yl'yZI '"'ym)'
Cucrema BHUIa (1)—(2) HAa3bIBACTCA ABTOHOMHBIMU CHHIYJIAPHO B03MyH_[eHHOI71 CUCTEMOMN

(ACBC).

OcnoBnas unes uccnenoanus ACBC npunamiexurt JI. C. [Houtpsaruny [1]. OH npemioxut
uccienosarhb cuctemy (1) B 3aBUCHMOCTH OT TOTO KaKOBBI UX CTallMOHapHbIe perienus. K npumepy,
CTALlMOHAPHBIMH PELICHUSMHU MOTYT OBITh IOJIOKEHNS pABHOBECHS MJTH IEPUOJMUECKUE pelieHus. B
pabotax JI. C. [TonTpsiruna [2] paccMOTpeHBI cilyyau, KOIria CTAllMOHAPHBIMU PEIICHUSMU SBISIOTCS
noJyioxkeHus paBHoBecusi. Cuctemy (1) mpuHATO Ha3bIBaTh CUCTEMOM «OBICTPBIX ABUKEHUI».

Ecnu (1)-(2) nonoxuts € = 0, TO NOITYYHUM COOTBETCTBYIOIIYIO BBIPOKICHHYIO CUCTEMY

0=f(y), (3)
y' =gy), “4)

Takum 00pa3oM Bce MOJT0KEHUS] pAaBHOBECHS], CUCTEMbI «OBICTPBIX IBUKEHUI ONpPENeNsItoTCs
u3 cucremsl (3). Ilycte x = @(y) pemenune (3), ompeneneHHoe Tpu t € [—ty;ty]. Ilpm
uccienoBanui (1) ocHOBHas poib MPUHAAIEKUT MaTPULIE

A0 =l
x=¢(y)

JI. C. TloHTpsATHHBIM PacCMOTPEH ciy4ai, korga matpuia A(y) umeer oJHO COOCTBEHHOE
3HaueHHe, KoTopasi oOpalaeTcst B HyJb IPU HEKOTOPOM 3HAYE€HUH Y, a OCTaBIINECS COOCTBEHHBIE
3HAQYCHUA UMCIOT OTPHIATCIILHBIC ]Iel\/’ICTBI/ITeJ'H)HBIe qacTu, A pacCMaTpUBaACMBIX 3HAYCHUI y.
Takum oOpazom jIsi HEKOTOPBIX 3HAUEHUU Yy (KOTrma JEeWCTBUTENIPHBIC YaCTH BCEX COOCTBEHHBIX
3HAQYECHUH OTPHUILIATEIbHBI) TOJI0KEHHE PABHOBECHS SKCIIOHEHIIMAIBHO YCTOWYHBA, & TIPH HEKOTOPOM
3Ha4YeHUHU Y (KOrJa OJHO COOCTBEHHOE 3HAY€HHE OoOpallaeTcsl B Hyllb, a OCTABIIUECS COOCTBEHHbBIE
3HAQYECHUS MMEIOT OTPHIATENIbHBIE JEHCTBUTENBHBIC YAacTH) OSKCIOHECHIMAlbHAs yCTOWYHMBOCTH
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Tepsiercs. Jlyis 3HaueHui y, Koraa MojoKeHHe PaBHOBECHS SKCIIOHEHIIMAIbHO YCTOMYNBA, CUCTEMY
(1)-(2) moxxHO 3((PeKTHBHO UCCIIEOBATh METOIAMH, pa3pabOTaHHBIMU B KJIACCHUYECKHX padoTax
(manpumep metoaoM A. H. Tuxonosa, a Takke B Tpyae A. b. BacunbeBoii u B. ®@. Byty3osa). Ognako
JUIS 3HAUYEHUH Y, KOrna HapyIlIaeTcsl SKCIOHEHILHAIbHAs YCTOMYMBOCTh 3TU METOJbl MPHEMIIEMBI.
Jnist uccnenoBaHus pelIeHni B KOMIUIEKCHON TUIOCKOCTH M aHAJIM3a OCOOCHHOCTEH TOYEK MMOBOPOTA
BO)XHYIO POJIb UTPAIOT PE3YJbTaThl 10 ACUMIITOTUYECKUM PA3JIOKECHUSAM, U3JIOKEHHBIEC B TpyJax A.
Opaeiin u M. B. @enoproka [3-6].

JI. C. TIoHTpsIrMH UCCleN0Ball aCUMIITOTHYECKOE MoBeeHUE perieHus (1), Bkitovyasi 3HaYeHUS
Y U KOTOPOTO HapyIIaeTcs 3KCIOHEHIIMANIbHAS yCTOMYMBOCTD. Jl0Ka3aHo, 4To JuIst 00IIero ciaydvas,
KOrZa TIOJIOKEHUE PABHOBECHS CTAHOBHUTCS HEYCTOWYHMBBIM, TO pEIIEHHE COMPOBOXKAAOIIEE
YCTOHYHMBOE MOJ0KEHHUE PAaBHOBECHS cpa3y MOKHUIAET €ro U OTXOIUT OT Hero. B cepeaune 70-x rogos
npouwioro cronetust uox pykoBoactBoMm JI. C. IloHTpsrmHa ObUIO OOHAPYKEHO HOBOE SIBICHHE,
KOTOpasi TMONyYu/ia Ha3BaHWe 3ajepkka pemieHus (3P) BOMM3M HEYCTOWYHMBOTO IOJIOKEHUS
paBHOBecus [7].

bruta paccmoTpeHa cuctema OBICTPBIX JABMKEHUH, COCTOSINAs M3 JIByX YpPaBHEHHM MEPBOro
nopsiiKa, MMeroIIasi MoJokKeHue paBHoBecHs. s paccmarpuBaemoro cirydast matpuna A(y)umeer
KOMILJIEKCHO-COTIPsKEHHbIE cOOCTBeHHbIe 3HaYeHus Buaa y * i. Ecnu JI. C. [TonTpsirun paccmotpen
cirydail. Korma detA(y) oOpammaercs B HyJdb NPU HEKOTOPOM 3HAUCHUW Y, TN HAPYIIASTCS
yCTOMYMBOCTh TIOJIOKEHUSI paBHOBeCHs Tepserca. B paccmaTpuBaeM ciydyae, YCTOMYHMBOCTh
noyiokeHus: paBHOBecusi Tepserca npu Yy =0, Ho detA(y) # 0. Takum obOpazom criemyer
paccmotpets citydau detA(y) = 0 u detA(y) # 0 otnenbHo. Ciiyuau detA(y) # 0 uccienoBaHbl B
pabote [2]. HokazaHo, uto 3P A aHAIUTUYECKUX CUCTEM SIBISIETCS OOLIUM MOJIOKEHUEM.

Ecnu detA(y) = 0, To Takxke MOKeT pou30uTH 3P, TONBKO B TOM Cllydae, €CJId BRIPOKIACHHOE
YPaBHCHHE UMEET TPACKTOPUIO «yTKay» [8]. MaTemarnyeckrue OCHOBBI 3TOTO (DEHOMEHA M CBOMCTBA
COOTHOIIEHHS “BXOJI-BBIXOA™ JJISi HECAMOCOMNPSHKEHHBIX CUCTEM JETallbHO MCCIEOBAHbBI B paboTax
3. banya [9]. [lnsg Takux ciiydaeB sSIBICHHUE 3a/IEPKKHU PEIICHUS YK€ He SBIISETCS CBOWCTBOM 00IIIEro
TIOJIOKEHUS U TPeOyeT yCIOBUHN COTTAaCOBAHUS ITAPaMETPOB.

Ilocmanoeka 3adayu u npedsapumenvHvle npeodopasosanus. J{is cucteM ¢ aHATUTUYECKUMHU
GbyHKIHISIME QOPMYIHPOBKA KPUTEPHEB HE OBLITH PACCMOTPEHBI.

3anada. CdopmynupoBare Kputepuu 3P sl CHHTYASPHO BO3MYIIEHHBIX YpaBHEHHH C
AHATATHICCKUMU (DYHKITHSIMH.

[TocraBneHHyO 3aaa4y peuInM I CIEAYIOMEH CHCTEMBl YPaBHEHU I

ex' = A(OX + f(X) (5
C HAYaAJIbHbBIM yCJ’IOBI/ICM
llx(—to, )l = llx°]| = O(¢) (6)

mex = G, A0 = (718 20) 5= -t £ = (s

teD={teC|t|<ry€R,C,R — COOTBETCTBEHHO MHOXECTBO KOMIUIEKCHBIX |
JeWCTBUTEIILHBIX YHCE | .

Marpuma A(t) uMeeT KOMIUIEKCHO-COTIPsDKEHHBIE cOOCTBEHHBIE 3HaYeHUs A4 (t) + id,(t).

[TycTh BBHIMOTHSIFOTCS YCIIOBHSI:

OTMeTHM B paccMaTpuBaeMoM citydae, cornacuo Y2, Y3 detA(t) # O npu t € [—ty; t].

Takum o6pazom, detA(t) # 0 nepBblii KPUTEPHIA IS PELICHUS TOCTaBICHHON 3a1a4H.

V1. 2;,(t) € Q(D) — mpocTpaHCTBO aHATUTHYECKUX QyHKIUIA B D

V2.t € [—ty; Tp] € D (orpe3ok peiicTBUTENBHOM 0cH) A4 (t) < 0 mpu —ty < t < 0;
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21(0)=0; ;(t) >0mpu 0 < t < t,.

¥3.2,(0) # 0.

V4. f(X) € Q(H), H={(t,X),t €D, |lx|| <}

V5. £(0) = 0, V(2% #) (If @) — FE < GlIE* — 2 llmax{I 2], 1221},

lxll = max(lI%*]], 1Z21D).

3nece u panee OykBamu (i, C,,... Oynem 0003HAYaTh TOJOKHUTEIBHBIX TOCTOSTHHBIX, HE
3aBUCSIIHUX OT &.

CommacHo caenmaHHbIX Tpeanoioxkenuid cucrema (5) B Touke (t,0) mMmeeT mMooKeHUE
paBHOBecHs1, KoTopas ycroitunsa npu (—ty < t < 0) u HeycroitunBaipu (0 <t < ty), T.e. ipu t =
0 ycTONYMBOCTh MOJIOKEHUS PABHOBECHS TEPSIETCSI.

Jly1s1 pelieHus MOCTaBJICHHOW 3a1a4u cuctemy (5), coracHo ycnoBusMm Y 1, Y4 paccmoTpuM B
obmnactu D.

B cucreme (5) mpousBeneM 3aMeHy HEH3BECTHOW (PYHKIMU CISAYIONIMM O0pa3oM: X; —t =
U, Xy = Uy, U = (Uq, Uy). [lomyuum cucremy

eu' =A)u+ f(u) —eb (7)
rie b = (1,0).
(7) 3aMeHUM Ha CIEeIYIOIIYI0 CUCTEMY

ez' =ANt)z+ g(z) — €by (®)

tne z=(21,22) , (21 =u +iupz; =uy —iuy) , A(t) =diag(a,(t), ax(t)),a:(t) =
A1(8) +i2;(1), az(t) = A1(t) — i4,(0).

CornacHo (6) MOXKHO MPEATONOKUTH PEILICHUE CUCTEMBI (8) yAOBIETBOPSET YCIOBUIO
lz(—to, )l < 112°]] < Cpe. €))
Teneps ypaBHenue (8) ¢ yuetom (9) MOKHO 3aMEHUTH CIEAYIOLTIM

1 f (10)
z =2z (ty, t, &) + A f V(t,t e)[—eb; + g(2)]dr,

rne V(t,t,€) = diag(expif_tt0 a,(s)ds, expif_tt(J a,(s)ds).
to aj(tydr,j =1,2.

K (10) npuMeHHM METOJI TIOCIIeI0BATEIBHBIX TIPUOTMIKSHUI, KOTOPBIE ONIPEICITAM CIIEAYOIIHM
obpazoM

Beenem o6o3nauenue F(t) = f_t

1.t 11
Zm = 2%V (to, ) + £ [, V(. t,€)[—eby + g(zm-y)]dr, (1)
Zo=0m=1,2,..; Zy, = (Z1m Zam)-

OueHuM U JoKakeM paBHOMEPHYIO cXoaumocTh (11).

[Ipexne ompenenum obnacte Dy € D, rne Oymem paccmarpuBath (11). ns ompeneneHus
obnactu Dy BOCHOIB3YEMCs CAETYIOIUMH JIEMMaMHU.

l'eomempuueckue nocmpoenus u onpeoenenue obnacmu uxmecpuposanus. IlockoabKy
GbyHKUIMHU, BXOJIIME B MpaByl0 dYacTh cuctembl (1) , mpeamonararoTcs aHaIUTUYECKUMH B
KOMIUIEKCHOH 001acTH, T€OMETpUYECKHe CBOICTBAa JMHUNA YpPOBHS M TIOBEICHHE HHTErPAIoOB
UCCIIEYIOTCS C TPUMEHEHHEM KJIACCHYECKUX METONOB TEOpHH (YHKIUH KOMIUIEKCHOTO
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nepemenHoro [10]. [eomeTpudeckue cBOCTBa 001acTeil 1 000CHOBaHKE MPUMEHEHUS METO/1a IMHUIA
YPOBHS IIPH HAPYIICHUH YCIOBHH YCTOMYMBOCTH MOAPOOHO U3JIOKEHBI B paboTax [11-12].
Jlemma 1: Ilyctp Beimonustores ycnous Y1, V2, V3. Torna cynecTByroT JMHUUA YPOBHS:

(p;) = {t € D,ReF;(t) = p; — const}

COCUHSIONINE TOUYKH UHTEpBANIOB [—t(, 0), (0,ty] u ycnoBue Y3 sBrsercs HEOOXOAMMBIM U
JOCTAaTOYHBIM CYIIIECTBOBAHUS TAKUX JIMHUI YPOBHEH.

JlokazaTenbCTBO:

CormacHo Y3 cymiecTByeT OTpe3ok [—7y,7;] — AeiictBurensHOU ocw, Tae A,(0) # 0. s
orpeiesieHHOCTH OyzieM cunutath, 9to A,(0) > 0. Torma s t € [—ry, 5] (A,(t) > 0).

Ecu t €D , 10 paccmorpuMm ¢yHkmuo aq(t) . Ilockomeky Imaq(t) = A,(t) npu
JEWCTBUTENLHBIX 3HAYCHUSAX t, To i t € D cymecTByeT Hekoropas obnacte D; € D u Vt €
Dy (IMA4(t) > 0).

He orpann4mBasi OOIIHOCTH MOXKHO B35ITh MOXKHO B3SITh BMECTO OTpe3Ka [—7y,7;], OTpe30k
[—to, to] " D, — MPSMOYTOJILHUK c BEpIIMHAMU B TOYKaX
A1 (=19, T1), Az (to, T1), A3 (to; —T1), A4 (—to; —T1) (Pucynok 1).

to
Al T']_ AZ
t
_to TO
A4 _T]_ A3

Pucynok. 1. IIpsmoyronsuuk Dy

Ecnu paccmotpers Jma,(t), To CyliecTBOBaHME TAaKOro MPSMOYTOJbHHUKAa OOOCHOBaHHas,
nockoibKy Jmay(t) u Jma,(t) B CHMMETPUYHBIX TOYKAaX, OTHOCUTEIIBHO JCHCTBUTEIHLHOU OCH,
NPUHUMAET PaBHBIC 3HAUYCHHS.

Beenem B paccmorpenue ¢ynkuuio Fi(t) m ReF;(t) . ReF;(t) paccMOTpUM Ha OTpe3ke
[—to; To] — mefictBuTensHOi ocu. ITo onpenenenuto F; (t) = a,(t).

Torna (ReF;(t))" = A,(t). Cornacuo Y2, ReF; (t) yobiBaer juisi t € [—ty; 0] u Bo3pacraer st
t € [0;T,].

ITpu stom mpu t = —t,, ReF;(—ty) = 0. Orcrona cnenyer ans t € (—ty; 0] (ReF;(t) < 0).
HManee mpu t € [0;T,] ReF;(t) — Bospacraer, mpuuem ReF;(t) <0 . byzem cuurars, 49rO
ReF,(Ty) = 0. DToro0 BCeraa MOXKHO JOOUTHCS YMEHbIIIast 0Tpe30k [—to; Tp].

Cormmacuo Y2 (14(0) = 0), cymecTByeT JIMHHAS YPOBHS

(po) = {t € Dy, Rea, (t) = 0}
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KoTopast aenut D; Ha vactu Dqyq u D, . Ilpu 3TOM chnpaBemiMBbI COOTHOIICHHS Vi €
D11 (Reaq(t) <£0),Vt € Dy, (Reaq(t) = 0).

PaBeHCTBO MMeeT MecTo TOJNBKO Ha rpaHule (pg). s onpeneneHHocTH cuuTaem, 4to (pg)
ectb oTpe3ok [—T;; T ] maumoit ocu (PucyHok 2).

ty
Al Tl A2
Dy Dy,
~to (Po) To ¢,
Aq Ap Ayg
A, Apy A

Pucynok 2. Yactu Dq1, D1, 1 (pg)

ITo ompenenenuto ReF;(—ty) = 0. Oyukimio ReF; (t) paccmorpuMm Ha otpeske AqpA,. T1o

HarnpasJIeHuio oT Ao 10 A4 Gyukiwms ReF, (t) Bo3pacraet, Tak Kak (ReFl(t))’t = —-Ima,(t) <0
2

(npu ¢ukcupoBanHoM t;). Torma Vt € A1gA, (ReF;(t) = 0), paBeHCTBO UMEET MECTO TOJIbKO MpHU
t =—t, .Ha orpeske AyAp; OyHkuus Takxke Bo3pactaeT U Vt € Agdgy (ReF;(t) <0) u
ReF,(iT,) = 0.

BosbMmeM Touku t1 € A;gA,, t2 € AgAyy. s stux Touek umeem ReF; (t1) > 0, ReF, (t?) <
0. IMockonbky ReF; (t) cTporo yObIBaeT MO OTPE3Ky, COEIMHSAIONIEro TOYKU t1 u t?, To Haiinercs
enMHCTBEeHHAs Touka ¢ u ReF, (f) = 0.

Takum 00pa3oM JOKa3aHO CyIIECTBOBAHUE JTMHUU YPOBHS

(ps) = {t € D1, ReF,(t) = 0}

coequusomero Touku (—tg;0),(0; —T;) . Ananoruuso paccMartpubas t? € AgAgy;, tl €
A9, onpenensieM JUHUIO yPOBHS

(p§) = {t € Dy, ReF,(t) = 0}

coemunsttomero touku (0; —Ty), (Ty; 0).

Hroro mmeem (po) = (pp) Y (p3)-

AHaAIIOTHYHBIM 00pa30M JTOKa3bIBAETCSI CYNIECTBOBAHUE JIMHUN YPOBHEH COSNUHSIONIAE TOUKU
uHTepBaioB [—ty, 0), (0, Ty].

Teneps mokaxkem, eciu Y3 He BBIOIHIETCS, TO HE CYIIECTBYET JIMHUHU YPOBHS COSTUHSIONINE
TOYKH MHTEPBaJIOB [—ty, 0), (0,Ty).

ITo mpennonoxxenuto A,(0) = 0 u A,(0) = 0. Torma a,(t) B Touke t = 0 umeer Hynb. s
MPOCTOTHI TIPEIONIOKUM, YTO HYIb mpocroi. Torma ¢yHkmus Fio(t) B Touke t = 0 mmeer
IBYXKpPATHBIN HYJb.
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t

Fio(t) = f a,(t)dr,
0
Fi(t) = f_tto a1(t)dt = Fyo(t) — F1o(—to).
N3BectHo, nuuus ypoBHS (qg) = {t € D,ReF;((t) = 0} B Touke t = 0 pa3BeTBIsICTCS U
OKPECTHOCTb STOH TOYKH JIEUT Ha YEThIPE YacTH. DTH yacTth obosnaunm ; (j = 1,2, 3, 4) (puc. 3).

'y tz
."ll]lr
/
Q, /
ﬂl QS tl
_/./
’,_r' Q4

Pucynok 3. HYactu Q; (j = 1,2,3,4)

Fio(t) = F{(t) = ReF,(t) = ReF|(t). Illpu t — neiictButenpaom, ReF;,(t) cormacuo V2
yobIBaeT rpu t € [—ty; 0] u Bo3pacraer ipu t € [0; T ]. [Tockonsky ReF,;((0) = 0,10 Vt € [—t(; 0]
(ReFo(t) > 0),Vt € [0; Ty] (ReF;,(t) > 0). Toraa cripaBeTMBBI CIICIYOIIME COOTHOIIEHHS VT €
Q4 U Q3 (ReFi(t) = 0),Vt € Q, U Q, (ReFo(t) < 0), mpu 5TOM paBeHCTBA UMEIOT MECTO TOIBKO
Ha rpaHdiax dacte. Jluaum ypoBHS ReF),(t) nexamme Ha gacTax ()q,{); HE CBS3aHHBIC H
NPEJICTABIISIOT JBE BETBU OIHON ¥ TOH e JTUHUK YpoBHS (PucyHOK 4).

Pucynok 4. He cBsi3aHHbIe BeTBU JIMHUM ypoBHEH ReF; o (t)

AHAJOTUYHO JIOKA3bIBACTCS CIIPABEITUBOCTH JIeMMBI | 171t ReF, (t).

Jlemma n0Ka3aHa MOJHOCTHIO.

Cnencrue. ®@ynkiun ReF;(t) u ReF,(t) B CUMMETPUYHBIX TOYKAaX NMPUHUMAIOT pPaBHBIE
3HAUEHUs, TOT/IA JJMHUU YPOBHS 3TUX (PYHKIHH, COSTUHSIONINE TOYKH HHTEpBajoB [—ty, 0), (0, Ty]
TaKXe CHMMETPHUYHBI.
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Bosbmem muHUHM YPOBHS (P19) H (P1¢) (CHMMETPpHUYHBIC) COSTUHSIONTNE TOUKA
(—=to,0), (Ty, 0). Obnacte orpanudeHHbIN (p1g) U (P1¢) 0003HaUMM Dy (PucyHOK 5).

2

v ‘1\/ f
_tB\/TD

Pucynok 5. Obnacts D,

Jist oGnierdyeHust MpOBOAMMBIX BBIYMCIIEHUM BOCTIOIb3yeMCs JjeMmoit u3 [13].

Cornacuo Jlemme 1 3Ty teMMy MOXHO niepepa3upoBaTh TaK:

Jlemma 2. Ilycth BeIMONMHSIOTCS ycioBus JiemMmbl 1. Torma cymiectByer kpuBas (K)
coequustomas Touku (ty; 0), (To — §; 0) (0 < 6). (K) onpenensercs u3 ypaBHeHus ReF;(t) =
at, + b,a,b — wuexoropeie mnocrosHuble. Ha (K) copaBemmmBo ToxaectBo ReF;(t) = at; +
b,—ty <t; <Ty— 6 (0<9).

a=-— t:iTOC_I = (Co > Cy).
ReF,(—ty) = —aty + b
ReF,(Ty—8)=a(Ty—6)+b
Cornacno Jlemme 2 nus ReF, (t) cymectsyer kpusas (K) cummerpuunas k (K).

O6nacTh, orpannyeHHblii kpusbiMu (K) u (K) 0603HauuM Dy C D;.

Takum oOpazom, oOmactb, B KOTOpOil OyayT paccMaTpuBaThbcs IOCIEI0BaTeNIbHbIC
NpUOTMOKEHUS, OTIpeiesieHa.

Oyenxa npubnudicenuii u 00KA3amMenbCmeo pagHomepHol cxooumocmu. Ilepexogum K oreHKe
MOCIIEIOBATENbHBIX — mpuOmmKkeHnid. Ompenenum  myTH  WHTErpupoBaHus. s zy, 0yTh
uHTErpupoBanue coctout u3z dactu (K) coemunsrommero touku (—tq; 0) u t € (K), orpeska (§)
COEIMHSATOIIETO TOUKK © = t; + it, Ut = t; + it; € Dy. s Z,,y, MyTh BHIOMPAETCS CHMMETPHYHBIM
K IYTAM Z1,,. OLleHUM nepBbie npubmmkenus. imeem

1 F1 (12)
0
my = 2bexp RO = [ exps (R0 - R =

_to
t t

= zfexp%Fl(t) - j exp%(Fl(t) - Fl(‘[))d‘[ J exp%(Fl(t) - Fl(‘r))dr

) t
K) @

ITo BeIOpanHbIM TyTsIM ReF; (t) yosiBaeT u ReF;(—ty) = 0, Torna Vt € Dy (ReF;(t) <0 A
Re(F,(t) — F,(1)) < 0). B uactu mytu (K) Re(F(t) — F(7)) = a(ty — 11) (a < 0),z}| < Cye.
VYuursiBas ckazanHoe B (12) nepexos K MOIYIIIO, MOTYYUM
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t

a
|z11] < Coe + C5 f expg(tl —1,)dty +

t2

1
+ f expERe(F(t) — ReF (t, + ity))dT,

£

=C£+£&(1—ex E(t +t))+
t 0 s Pg 1Tl
2

1
+ f expERe(F(t) — ReF(t, + ity))dT,

t2

B mony4eHHOM BBIpaXKEHMH K MHTETPaly B IPABOU YaCTH, IPUMEHSS METOI HHTEIPUPOBAHKE
[0 YacCTsAM MONY4YHM |21 | < Cu€,t € D,

[TapameTp a He 3aBHCHUT OT €. PacCMOTPUM TaKsKe Cilydai, KOT/ia @ 3aBUCHT OT &.

AHaorn4yHas OIEHKa HMEET MECTO IS Zyq, TO €CTh: |Z51| < Ch€,t € Dy,.

PaccMoTpuM citydaii, KOTjia @ He 3aBHCHUT OT €. I1yCTh CIIpaBeUTUBBI OLEHKH |Z1,,| < ap, (&),
|Zom| < am(e)e, t € Dy,

t
Hanee 1MeeM |Zyma1l < 1211 + é |f_t0 eng(F(t) — F(1))91(Zm-1)dt| < |24 | +
t 1 1
f_t0|91(2m—1)|ex17;(ReF(t) - RBF(T))|dT|| < Che + 26533%%1(5) = Cue + Cse*af (o),

|Zime1| < Cpe + ngzarzn(f) =¢&(Cy + ngafn(g)),

1
)

AHAJIOTUYHO |Zyp 41| < £(Cy + Csea? (€)).
Takum 06pasoM 41 (€) = C4 + Csca (¢), ay () = Cy.
Nmeem az(g) = C4_ + 658642_.

IlycThb 118 JOCTAaTOYHO MasbIX € BhinonHsercs Cy + CseC2 < Cs (Cs > Cy) umn & < %
Torna a,(e) < Cs. az(e) = C4 + Csea?(e) < Cy + £C3.
Iycts € < CSC_;“. Torna a3(¢) < Cs.
ITpOIOIDKKB MIPOIIECC, MOAYIUM (ppq(€) < C5,m = 0,1, ...
Takum obpazom:
|Z1m| < € Cs, (13)

€ D,
|sz| S g C5;

JloKkakeM paBHOMEPHYIO CXOJAMMOCTD TOCIIE0BATEIBHBIX MIPUOIMKEHNUH B D).

JInst 5T0T0 OUEHUM ||Z1,m, — Zym—1]l-

Iycts ||Zym — Zim-1ll < €Bm(€), tae B (€) — HekoTOpast moNOXKUTENBHAS (PYHKIUS OT €,
npudem By (g) < Cs, cormacuo (13). Jlanee numeem

1 t C t
1Zsm = Zim-all < 3 |[5, V(&T,8)(9(m) = 9(Em-)dr| < 22| L, IV (e, &)1z —

1
Zm—1llmax ||z, I, ||Zm—1||)|dT|| < ;CO € Cyo € Pm(e) - Cs-e= Coczocsfzﬁm(g)-

|Z1m — Zim-1ll € CoCr0Cs€%Bm (E).

Torna Bm+1(€) = CoCr0Cs€* B (), B1(€) < Cs

I/IMCCM ,32(8) = C0C20C5€ﬁ1(€) S COCZOCE?S'

B3(€) = CpCp0Cs6Po(€) < CpCp0Cs56CoCopCie = C5(CoCrpCse)?.
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Ba(e) = CoCr0CsP5(e) < CoCa0Cs5€Cs(Colo0C58)* < C5(CoCLa0C58)°.

ITpoI0IKHUB MPOLIECC, MONYUUM Sy (€) < C5(CoCl0Cse)™ L, m=0,1,2,....

Ecmu CyC,0Cse < 1, TO moCIenoBareabHOCTh {Z;, } B Dy paBHOMEPHO CXOIUTCS K HEKOTOPOM
byukuuu z(t, €), xoropas susercs pemenueM (10). Ecmu ydects (13), To m1st 3TOrO perieHus
CIpaBe/UINBA OIICHKA

lz(t, &)l < Cse,t € Dy (14)
Takum oOpaszom amst pemeHus 3aaa4n (5)-(6) monydeHa oreHKa
”f(t,{;‘)” < C5$,t € D0 (15)

Jokazana.
Teopema. [Tycts BeimonHstores yenoBus Y1, V2, V3, V4, V5. Torna cymectByer oonacts Dy C
D u pemenue 3anaun (5)-(6) onpeneneHHoe B Dy U A1 3TOTO pElISHUs CIipaBeyiuBa oleHka (15).

Bu1600wbi

1. [~ty, To — 8] € D, torma ||X(t, €)|| < Cse, 1. e., npoucxonut 3P Ha otpeske [0, T, — ] rue
II0JIOKEHUE PAaBHOBECHUS HEYCTONYMBA.

2. 3anepxka perieHus: 00ycIoBI€Ha CyIIECTBOBAHUEM JIMHUM YPOBHSI, COSAMHSIOUINX TOUKU
ycroiunBoro [—ty, 0) u nHeycroiumuBoro (0,7T,] untepBanoB. Cormacuo Jlemme 1 ycinoBue V3
SBJIIETCS. HEOOXOIMMBIM U JIOCTaTOYHBIM CYLIECTBOBAHMS TaKUX JUHUHM ypoBHs. CienoBaTenbHO,
ycnoBue Y3 sBiseTcsi HEOOXOAMMBIM U OCTaTOYHBIM YCIIOBUEM 33JICPKKHU PEIICHUS.

3. Eciau BbIpoXKAEHHas cucTeMa uMeeT pemieHus @(y) = const , KOTOpble Ha30BEM
TPUBUAIBHBIMH, TO KaK ITOKa3bIBAIOT HCCIIEN0BaHUs, IpoBeaeHHbIe B [14-17], To 3P onpenensercs

t
TIOBE/ICHUEM UHTErpaioB Re [ t Aj(r)dt, (4;(1) — cobcTBeHHEIE 3HAYeHHs MaTPULBl A(Y).

Cnucok numepamypol:

1. Hontpsarun JI. C. AcuMmnroruyeckoe MOBEACHUE PELIEHU cucTteM AU QPepeHInaIbHbIX
ypaBHEHMH ¢ MajblM mapameTpoM mnpu Beiciinx npousBonHbix // U3sectuss AH CCCP. Cepus
Maremarudeckas. 1957. T. 21. Ne5. C. 606-626.

2. Hontpsarun JI. C., Mumenko E. ®. Hekoropsie Bonpocsl Teopun auddepeHInaabHbIX
ypaBHeHUN ¢ MaibiM mapameTrpoM // Tpynbr Maremarnueckoro unctutryta umenu B.A. Crekiona.
1985. T. 169. C. 99-188.

3. Tuxonos A. H. Cucremsl 1uddepeHnnanbHbIX ypaBHEHHH, coaepKallie Mallble mapaMmeTphbl
pU Ipou3BOAHBIX // Matemarnueckuii coopuuk. 1952. T. 31. Ne3. C. 575-586.

4. BacunveBa A. b., Byry3os B. ®@. Acumnroruueckue METOJbl B TEOPUU CHUHTYISIPHBIX
Bo3MyIlleHu. M.: Boicmias mkona, 1990. 208 c.

5. Oppeiin A. Acumnrorndeckue pasioxenus. M.: @usmarrus, 1962. 128 c.

6. @enmoprok M. B. AcuMnroTMueckue METOAbI S JIMHEHHBIX OOBIKHOBEHHBIX
muddepeHnnanbHbeIX ypaBHeHuil. M.: Hayxka, 1983. 352 c.

7. HumkoBa M. A. PaccmoTpenne oHOM cuctemMbl AUPPepeHInaIbHbIX YPAaBHEHUH ¢ MaJIbIM
napaMeTpoM MpH BeICHIMX Mpou3BOoaHBIX // Jloknansl Akagemun Hayk CCCP. 1973. T. 209. Ne3. C.
576-579.

8. Benoit E. Chasse au canard // Collectanea mathematica. 1981. V. 32. Ne2. P. 37-119.

9. Benoit E. Equations differentielles: relation entrée-sortie / Comptes Rendus de I’ Academie
des Sciences. Serie I. 1981. V. 293. Ne5. P. 293-296.

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 23




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

10. JlaBpentheB M. A., [1labar b. A. MeTtoasl Teopun QPyHKIHI KOMILUIEKCHOTO ITEPEMEHHOTO.
M.: Hayka, 1973. 739 c.

11. Ansibaes K. C. Meron nuHMI ypOBHS MCCIEIOBAaHUS CHUHTYJISIPHO BO3MYILEHHBIX
ypaBHEHH npyu HapymeHun ycnosus yctoitunBoctu // Bectauk KI'HY. Cepus. 2001. T. 3. C. 190-
200.

12. AnwibaeB K. C., HypmatroBa M. H., MycakynmoBa H. K. Mertoasl wuccinenoBanus
ACHMIITOTHKM DEUICHUH CHHTYISAPHO BO3MYIICHHBIX YpPaBHEHHH B KOMIUIEKCHBIX o0Onactsx //
bromnerens Hayku u mpaktuku. 2024. T. 10. Ne3. C. 14-27. https://doi.org/10.33619/2414-
2948/100/01

13. Alybaev K. S., Juraev A. M., Nurmatova M. N. Delay in solving autonomous singularly
perturbed equations near an unstable equilibrium position // Lobachevskii Journal of Mathematics.
2024. V. 45. Ne3. P. 912-921. https://doi.org/10.1134/S1995080224600791

14. Anwibaes K. C., Hypmarosa M. H. SIBiienne 3aTsiruBaHue IoTepy yCTOMYUBOCTH B TCOPUHU
CUHTYJISpHBIX Bo3MylleHud // Bromnerenp Hayku u nmpaktuku. 2023. T. 9. Nel2. C. 12-19.
http://doi.org/10.33619/2414-2948/97/01

15. HypmatoBa M. H. BnusiHue Touek moBopoTa Ha 3aIep>KKy pelIeHuUs BOIU3U HEYCTOHYNBOTO
nonoxkeHus:  paBHoBecust //  Alatoo Academic  Studies. 2024. Ne2. C. 398-411.
https://doi.org/10.17015/aas.2024.242.32

16. HypmaroBa M. H. AcumMnToTHKa peElIEHUH aBTOHOMHBIX CHHIYJISPHO BO3MYILEHHBIX
yYpaBHEHHH PU CMEHE YCTOMUMBOCTH TTOJIOKECHHUSI PAaBHOBECHSI B HECKOJIbKUX TOUKax // BromneTenp
Hayku u npaktuku. 2024. T. 10. Ne5. C. 40-45. http://doi.org/10.33619/2414-2948/102/05

17. AnwsibaeB K. C., HypmaroBa M.H. 3anepikka pemnieHHil aBTOHOMHBIX CHHTYJISIPHO
BO3MYIICHHBIX yYpaBHEHHI NPH CMEHE YCTOMYMBOCTU TIOJIOKEHHs paBHoBecus // Hayka, HOBbIe
TexHonoruu u uHHoBauuu Keipreiscrana. 2024. NeS. C.13-18.

References:

1. Pontryagin, L. S. (1957). Asimptoticheskoe povedenie reshenij sistem differentsial'nykh
uravnenij s malym parametrom pri vysshikh proizvodnykh. Izvestiya Rossijskoj akademii nauk.
Seriya matematicheskaya, 21(5), 605-626. (in Russian).

2. Pontryagin, L. S., & Mishchenko, E. F. (1985). Nekotorye voprosy teorii differentsial'nykh
uravnenij s malym parametrom. Trudy Matematicheskogo instituta imeni VA Steklova, 169(0), 99-
118. (in Russian).

3. Tikhonov, A. N. (1952). Sistemy differentsial'nykh uravnenij, soderzhashchie malye
parametry pri proizvodnykh. Matematicheskij sbornik, 31(3), 575-586. (in Russian).

4. Vasil'eva, A. B., & Butuzov, V. F. (1990). Asimptoticheskie metody v teorii singulyarnykh
vozmushchenij. Moscow. (in Russian).

5. Erdeji, A. (1962). Asimptoticheskie razlozheniya. Moscow. (in Russian).

6. Fedoryuk, M. V. (1983). Asimptoticheskie metody dlya linejnykh obyknovennykh
differentsial'nykh uravnenij. Moscow. (in Russian).

7. Shishkova, M. A. (1973). Rassmotrenie odnoj sistemy differentsial'nykh uravnenij s malym
parametrom pri vysshikh proizvodnykh. Doklady Akademii nauk SSSR, 209(3), 576-579. (in
Russian).

8. Benoit, E. (1981). Chasse au canard. Collectanea mathematica, 32(2), 37-119.

9. Benoit, E. (1981). Equations différentielles: relation entrée-sortie. Comptes Rendus de
1I’Academie des Sciences, 293(5), 293-296.

10. Lavrent'ev, M. A., & Shabat, B. A. (1973). Metody teorii funktsij kompleksnogo
peremennogo. Moscow. (in Russian).

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 24




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

11. Alybaev, K. S. (2001). Metod linij urovnya issledovaniya singulyarno vozmushchennykh
uravnenij pri narushenii usloviya ustojchivosti. Vestnik KGNU.—Seriya, 3, 190-200. (in Russian).

12. Alybaev, K., Nurmatova, M., & Musakulova, N. (2024). Methods for Studying Asymptotics
of Solutions to Singularly Perturbed Equations in Complex Domains. Bulletin of Science and
Practice, 10(3), 14-27. (in Russian). https://doi.org/10.33619/2414-2948/100/01

13. Alybaev, K. S., Juraev, A. M., & Nurmatova, M. N. (2024). Delay in solving autonomous
singularly perturbed equations near an unstable equilibrium position. Lobachevskii Journal of
Mathematics, 45(3), 912-921. https://doi.org/10.1134/S1995080224600791

14. Alybaev, K., & Nurmatova, M. (2023). The Phenomenon of Delaying Loss of Stability in
the Theory of Singular Perturbations. Bulletin of Science and Practice, 9(12), 12-19. (in Russian).
https://doi.org/10.33619/2414-2948/97/01

15. Nurmatova, M. N. (2024). Vliyanie tochek povorota na zaderzhku resheniya vblizi
neustojchivogo  polozheniya ravnovesiya. Alatoo  Academic  Studies, (2), 398-411.
https://doi.org/10.17015/aas.2024.242.32

16. Nurmatova, M. (2024). Asymptotics of Solutions of Autonomous Singularly Perturbed
Equations when the Stability of the Equilibrium Position Changes at Several Points. Bulletin of
Science and Practice, 10(5), 40-45. (in Russian). https://doi.org/10.33619/2414-2948/102/05

17. Alybaev, K. S., & Nurmatova, M. N. (2024). Zaderzhka reshenij avtonomnykh singulyarno
vozmushchennykh uravnenij pri smene ustojchivosti polozheniya ravnovesiya. Nauka, novye
tekhnologii i innovatsii Kyrgyzstana, (5),13-18. (in Russian).

Ilocmynuna 6 pedaxyuio Ipunsama k nybauxayuu

14.08.2026 2. 26.08.2026 2.

Ccolika 0ns yumupo8anusi:
AnpibaeB K. C., Hypmaroa M. H. KpuTtepuu 3aiep:kkul perieHuii CHHTYIISIPHO BO3MYIIIEHHBIX

CUCTEM C aHAJIUTHYECKUMH QyHKUMAMHU // bronnerens Hayku U npaktuku. 2026. T. 12. Nel0. C. 14-
25. https://doi.org/10.33619/2414-2948/131/01

Cite as (APA):

Alybaev, K., & Nurmatova, M. (2026). Criteria for the Delay of Solutions to Singularly
Perturbed Systems with Analytic Functions. Bulletin of Science and Practice, 12(10), 14-25. (in
Russian). https://doi.org/10.33619/2414-2948/131/01

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 25




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

UDC 582.52: 581.95 https://doi.org/10.33619/2414-2948/131/02
AGRIS F70

REVISION OF THE COLLECTION OF THE GENUS Dipsacus L. IN THE HERBARIUM
OF THE INSTITUTE OF BOTANY OF THE REPUBLIC OF AZERBAIJAN

©Akhundova R., ORCID: 0000-0001-8587-3967, Institute of Botany,
Baku, Azerbaijan, ruhiyye.axundov@bk.ru
©Husuyeva A., ORCID: 0000-0002-2213-6369, ResearcherlDS-6207-2016,
Institute of Botany, Baku, Azerbaijan, aydan.zeynalova.az@gmail.com

PEBU3USI KOJJIEKIIMA POJA Dipsacus L. TEPBAPHOI'O ®OHJA
NHCTUTYTA BOTAHUKU ASEPBAUTKAHCKOMU PECITYBJIMKHA

©Axynooea P. M., ORCID: 0000-0001-8587-3967, Uncmumym 6omanuxu,
2. baky, Azepbaiioscan, ruhiyye.axundov@bk.ru
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Hnemumym 6omanuxu, 2. Baky, Azepoaiioxcan, aydan.zeynalova.az@gmail.com

Abstract. This article presents the results of a revision of the collection of the genus Dipsacus
L., dating from 1900 to 2005, stored in the Herbarium of the Institute of Botany (BAK). The
Herbarium of the Institute of Botany contains 43 specimens of the genus Dipsacus L., representing
three species. The collection was analyzed by year of collection, botanical and geographical regions,
and collectors. Based on the analysis of the genus collection, it was found that Dipsacus laciniatus L.
(23 specimens) and Dipsacus strigosus Willd. ex Roem. & Schult. (15 specimens) are represented by
the largest number of specimens, while Dipsacus pilosus L. (5 specimens) is represented by the
minimum number of specimens. The analysis of the herbarium collection established that the species
of the genus are found in almost all botanical and geographical regions of Azerbaijan. The analysis
of the distribution of herbarium specimens by botanical-geographical district revealed that the
collection is most fully represented by specimens from the following botanical-geographical regions:
the Greater Caucasus (Guba Mountain range), the eastern Greater Caucasus, and the Nakhchivan
Mountains, while the least represented specimens are from the northern, central, and southern Lesser
Caucasus, and the western Greater Caucasus.

Annomayus. IlpeacraBieHsl pe3yabTaTbl peBU3HM KOJUIeKIMU poaa Dipsacus L., natupyemoit
1900-2005 rogamu u xpansieiics B I'epdbapaom ponne Muctutyra 6oranuku (BAK). Yeranosneno,
4yTO B Hacrodulee BpeMsa B I'epbapHom ¢onae MHctutyra 60TaHMKN XpaHuTcs 43 obOpasua pona
Dipsacus L., npeacrasisromux 3 Bujaa. Komnekuus npoaHaau3upoBaHa mo rojgam coopa, 00TaHUKO-
reorpadguueckuM paifoHaM u KosuiektopaM. [lo pesynpraram aHain3a KOJJIEKIMHM poja ObLIO
YCTaHOBJICHO, YTO HAMOOJBIITUM YUCIIOM 00pa3IloB MpeAcTaBieHbl BUAbI Dipsacus laciniatus L. (23
obpasma) u Dipsacus strigosus Willd. ex Roem. & Schult. (15 o6pa31oB), a MUHIMaJIBHBIM YHCIIOM
o0pasmoB (5 obpasnoB) — Dipsacus pilosus L. B xone ananmza repOapHON KOJJIEKIIMH YCTaHOBIICHO,
YTO BHJBl poOJa BCTpPEYAlOTCAd MPAKTUYECKH BO BceX OOTaHUKO-reorpaduyeckux paifoHax
Azepbaiimkana. [Ipu ananuze pacnpeneneHus repobapHbIX 00pa3oB 10 OOTaHUKO-TeorpaduyecKum
OKpyraMm OBLJIO YCTaHOBJIEHO, YTO HauOojee IOJHO MpeJCTaBlIeHa KOJUIEKIUs cOopamu u3
cleyomux 6oranuko-reorpapuyeckux paiionon: bonbioit Kaska3z (I'yOuHckuii ropHbIif Maccus),
Boctounsiii bonbmioit Kaska3z n HaxuslBaHCKHMI TOpHBIH, a MeHbIe Bcero o0pa3noB — CeBepHBbIid
Manseiiit KaBka3, Llentpansubiii Manbiii Kaskas, FOxusiii Manwiii KaBkas, 3anaansiii bonbiioit
KaBkas.
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Keywords: Dipsacus, herbarium specimen, collection, revision.
Kouesvie cnosa: Dipsacus, repbapHbiii 00pa3en, KOJJICKIUs, peBU3HSL.

The family Dipsacaceae Juss. is represented by 15 genera and 150 species, distributed
worldwide [1].

One of the significant genera of this family, Dipsacus L., is considered native to Europe, Asia,
and North Africa [2].

The name of the genus (Dipsacus) is derived from the Greek word for thirst (dipsa) and refers
to the cup-like formation created where sessile leaves merge at the stem [3].

The genus Dipsacus L. includes 19 species distributed globally. Nine are found in Eurasia,
including Dipsacus fullonum, D. laciniatus, D. comosus, D. ferox, D. bulgaricus, and D. gmelini;
eight are distributed in Asia, and two in Africa [4].

According to A. Askerov, this genus includes 15 species in the Mediterranean, 45 in North
Africa, Europe, South and East Asia, and the Caucasus, and 3 in Azerbaijan. Species common in
Azerbaijan include D. pilosus L., D. laciniatus, and D. strigosus [5].

D. fullonum and D. laciniatus were first introduced from Europe to North America around 1700
[6].

According to various sources, Dipsacus species are distributed from southern Spain to
southeastern Russia. In western and central Ukraine, they are rare, with main populations located near
the Carpathian Mountains and in southeastern Crimea. Dipsacus species are widespread in northern
Turkey, from Ankara to the Black Sea, but are rare or absent elsewhere in the country. Generally, the
largest populations are found along rivers and in areas with relatively high air humidity [7].

Currently, the genus Dipsacus L. is classified within the family Caprifoliaceae Juss.
(http://www.worldfloraonline.org).

This family comprises 9 genera and 250 species. In Azerbaijan, 5 genera with about 30 species
are found, occurring from the lower mountain belt to the subalpine belt, in forests, shrub thickets,
disturbed areas, along roads and rivers, and among weeds, either singly or in groups [8].

The aim of this study was to taxonomically analyze a collection of the genus Dipsacus L. stored
in the Herbarium Foundation of the Institute of Botany (BAK), collected from various botanical and
geographical regions of Azerbaijan.

Results and discussion
As a result of the analysis of specimens stored in the Herbarium of the Institute of Botany, it
was revealed that three species of the genus Dipsacus L. are found in the flora of Azerbaijan. 43
specimens belonging to the genus Dipsacus L. stored in the BAK were analysed (Table 1).

Table 1

NUMBER OF SPECIMENS OF THE GENUS Dipsacus L. STORED
IN THE HERBARIUM FOUNDATION OF THE INSTITUTE OF BOTANY

Species Number of specimens
Dipsacus laciniatus L 23
Dipsacus strigosus Willd. ex Roem. & Schult. 15
Dipsacus pilosus L. 5

As a result of the analysis of the available herbarium specimens, it was possible to study the
distribution areas of representatives of the genus Dipsacus L. During the analysis of the herbarium
collection, it was determined that the species of the genus are found in almost all regions of
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Azerbaijan: the Caspian coastal plain, the Lesser Caucasus (northern), the Greater Caucasus (Guba
Mountain range), the Nakhchivan Mountains, the Greater Caucasus (eastern), the Lesser Caucasus
(central), the Lesser Caucasus (southern), the Lankaran plain, Absheron, the Kura plain, and the
Greater Caucasus (western). The taxonomic composition of the genus Dipsacus L., obtained from the
herbarium specimens, is presented below (Figure 1).

Casp.c.p nnmmEssm—— 3
GC(western) |
Kura.plain m—
Absh. wemm
Lank .plain e s—— 5
LC (south) s ;
LC(central)
GC(cast) N 7
Nakh .mount. I
GC(Guba) e | 3
LC(north) e
Figure 1. Distribution of herbarium specimens (number) of Dipsacus L. species stored in the BAK, by
botanical-geographical regions. Note: Casp.c.p - Caspian coastal plain; LC (north) - Lesser Caucasus
(northern); GC (Guba) - Greater Caucasus (Guba mountain range); Nakh.mount - Nakhchivan Mountains; GC
(east) - Greater Caucasus (eastern); LC (central) - Lesser Caucasus (central); LC (south) - Lesser Caucasus

(southern); Lank.plain - Lankaran plain; Absh. - Absheron; Kura plain - Kura plain; GC (western) - Greater
Caucasus (western)

Figure 1. The specimens of D. laciniatus. A. Collected by Prilipko, 1930, Lankaran region, between the
villages of Aleksevka and Zirik;B. Collected by Heidman, 1939, Nakhchivan, Bichenak
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Figure 2. The specimens of D. pilosus L. Figure 3. The specimens of D. strigosus.
Collected by A.Grossheim, 1938, Qakh, Mukhakh ~ Collected by Prilipko, 1928, Lankaran region, Apo
et Vyshiny-Kash

Table 2

MAJOR COLLECTORS OF HERBARIUM SPECIMENS OF THE GENUS Dipsacus L.
Collectors Years of collection Collectors Years of collection

Gurvich C. 1936-1939 Tshilikin 1936

Karjagin L. 1926-1980 Mehdiyeva N. 2004-2005

Shevlyakov M. 1937 Alekseenko F. 1900

Grosheim A. 1928-1938 Ibadov O. 1972

Petrov V. 1938 Aliyev Ch. 1932

Prilipko L. 1928-1944 Kuliyev A. 1935

Kadyshev S. 1939 Tshilikin A. 1932

Efendiyeva Sh. 1939 Holakovski A. 1930

Yakovleva E. 1944 Sarovlu S. 1949

Kasumov M. 1930-1933 Sachukey 1928

Heidman B., Beidman C.  1932-1935 Boghdanov A. 1939

Vicert 1931 Kolokolnikov L. 1930

As a result of analyzing specimens stored in the BAK, collection sites for the genus Dipsacus
L. were determined. It was found that the distribution areas of Dipsacus L. specimens collected
between 1900 and 2005 coincide with the botanical-geographical regions indicated in the book “Flora
of Azerbaijan” [9].

Additionally, collectors gathered species of the genus Dipsacus L. from the territory of the
Botanical Garden located in Absheron. The analysis of the herbarium collection established that these
species are found in almost all botanical and geographical regions of Azerbaijan. The distribution
analysis by botanical-geographical district revealed that the collection is most fully represented by
samples from the Greater Caucasus (Guba Mountain range), the eastern Greater Caucasus, and the

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 29




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

Nakhchivan Mountains, while the least represented regions are the northern, central, and southern
Lesser Caucasus, and the western Greater Caucasus. The greatest contribution to the formation of the
Dipsacus L. collection stored in the BAK of the Institute of Botany was made by 29 collectors (Table
2, Figure 2-4).

The earliest herbarium specimens of Dipsacus L. species date back to 1926, with the largest
number of specimens collected between 1928 and 1939.

Conclusions

Thus, 43 specimens belonging to three species of the genus Dipsacus L., stored in the
Herbarium Foundation of the Institute of Botany, were documented. The largest portion of the
Dipsacus L. collection consisted of specimens of D. laciniatus. These specimens constitute more than
50% of the collection (23 specimens). The other two species, D. strigosus and D. pilosus, constitute
34% (15 specimens) and 11% (5 specimens) of the collection, respectively. The bulk of the collection
was gathered between 1928 and 1939 (29 specimens). Analysis of the specimens stored in the
herbarium of the Institute of Botany determined that only two species of the genus Dipsacus L. are
present in the Lankaran region: D. laciniatus and D. strigosus. To obtain reliable information on the
distribution and abundance of Dipsacus L. species in the modern flora of Azerbaijan, it is necessary
to intensify the collection of herbarium specimens of these species.
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PASMHOXEHHUE Y UCIIOJIb30OBAHHME B JAHJIIIA®THOM JIN3AVHE
Chilopsis linearis (Cav.) Sweet

©rI'aoscuesa ILl. P., ORCID: 0000-0002-7683-4699, Uncmumym oenoponozuu,
2. baky, Azepbaiioxcan, aliyevashabnam956@gmail.com

PROPAGATION AND USE OF Chilopsis linearis (Cav.) SWEET IN LANDSCAPE DESIGN

©Gadzhieva Sh., ORCID: 0000-0002-7683-4699, Institute of Dendrology,
Baku, Azerbaijan, aliyevashabnam956@gmail.com

Annomayus: B HaydHO-MCCIIEIOBATEIBCKOW PabOTE, MPOBENEHHON HA ONBITHBIX y4YacTKax
WucTruTyTa NEHAPOIOTHH, H3YYCHbI PA3MHOKCHHE CEMEHAMH U YepeHKaMHu, MOP(OJIOTHS BCXOJIOB,
KOpHEBasi CHCTE€Ma, JAWHaMuKa pa3BuTuss u ¢enonorus C hilopsis linearis (Cav.) Sweet,
otHocsmierocs kK poxy Chilopsis cemeiictBa Bignoniaceae; BBISIBICHO ONITUMAIBLHOE BPEMSI ITOCATKH.
B pesynerare wuccnenoBaHus ycraHoBieHo, 4to Chilopsis linearis ycTOMYWMB K TOYBEHHO-
KIIMMAaTUYECKUM YCJIOBUSIM ATIepoHa ¥ 00JiafaeT aJanTaliOHHBIMH BO3MOXHOCTSIMA K MECTHBIM
ycnoBusiM. M3-3a cBoux nexopaTtuBHBIX KauecTB Chilopsis linearis uMeeT BaXHOE 3HAYCHHE IS
WCTIOJB30BaHMs B TPalo- M MAPKOCTPOCHHHU, MPH O3CICHEHHH BIOJb MarCTPaIbHBIX JOPOT, B
OJIMHOYHBIX U TPYIIIOBBIX MOCAJIKaX, a TAKXKe B 0OPMIICHUH JKUBBIX H3TOPOICH.

Abstract. In research work, the propagation of Chilopsis linearis (Cav.) Sweet, belonging to the
Bignoniaceae Juss. family and the Chilopsis D.Don genus, was studied under Absheron conditions
using the grafting method, germ morphology, and root system analysis. Phonological development
and growth phases were examined, and optimal planting times were determined. Research confirms
that Chilopsis linearis (Cav.) Sweet is resistant to Absheron's soil and climatic conditions and is
adaptable to the local area. Given its bio-ecological features, Chilopsis linearis (Cav.) Sweet is
profitable for creating living hedges, as an ornamental plant in urban and park landscaping, and for
greening highway sides in single or group plantings.

Knrouesvie cnosa: xunorncuc JIMHEHHBIA, pa3MHOXEHHE, MOp(OJIOTHs, KOpHEBAas CUCTEMa,
[[BETeHUE, (PEHOJIOT S, O3EICHEHHE.

Keywords: Chilopsis linearis, reproduction, morphology, root system, flowering, phenology,
greening

B OnaroycrpoiicTBE M O03€ICHEHHH TOPOJOB HCIOJNB3YIOTCS JIEPEBbs, KyCTApHUKH U
TPaBSHHUCTBIE PACTCHUS C JCKOPAaTHBHBIMH CBOMCTBaMH, 3aBe3EHHBIC M3 DPa3HBIX CTpPaH MHpa.
['pynmupoBka pacTeHHWH IO IMBETKaM, IUiogaM, (opMe KPOHBI M BBICOTE COCTABISIET OCHOBY
nanamwadTHON apxuTekTyphl. Cpenn Takux AekopaTuBHbIX pacteHuit Bun Chilopsis linearis (Cav.)
Sweet., npunaanexammii k poxy Chilopsis (Bignoniaceae Juss. (1789), nom. cons.), mmpoko
UCIIONIb3yEeMBIH B O3€JIeHeHnU B A3un U EBpore, B COBpeMEHHOM 03€JICHEHUH Hallel peciryOnuKn
HE BCTpedaercs. B cBs3M ¢ 3TUM OBIIO TMPOBEACHO HAYYHOE HCCIEJOBAHHUE I10 H3YYCHUIO
pasmHoxxenust Buna Chilopsis linearis (Cav.) Sweet. B ycIOBUAX ATIIEPOHCKOTO IIJIATO, €T0
¢denomornueckux (az pasBUTHS U MEPCIEKTHUB UCIIOIb30BAHKS B 03€JICHEHHH.
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Chilopsis — rpeueckoe cioBo, o3Havaromee «rybda» (yeilog, cheilos) u «Bum» (dy, opsis).
Bunel pona Chilopsis — 1uBeTkoBbIe pacTeHus cemeiictBa burnonuensie (Bignoniaceae). Bunsbl
3TOr0 poja B OCHOBHOM pacrpocTpaHeHbl B Mekcuke, Kamudopaun, HeBane u Komnopamo Ha
OOIIMPHBIX TeppUTOPUSX Ha BbicoTe 10 1500 M Hag y. M. [1-5].

Bun Chilopsis linearis 6b11 BkitoueH B poa B 1823 roxy JI»Bunom [Jonom. D10 AepeBo uiu
KYCTapHUK, JOCTUTalOIIUNA 5—8 M B BBICOTY, ¢ quameTpoM ctBoia 15-30 cm. JIlucTtes riagkue, peako
JIUTIKUE, CUASIYUE, OYepe/IHbIE, OCTPOKOHEUHbIE, TUHEHHO-IaHleTHbIe, JuinHoi 10-20 cM. [[BeTku
MMOXO0KH Ha I[BETKU KaTaJbIIbl, 3MTOMOP(HEIE (IBYCTOPOHHE CUMMETPUYHBIE), 00JIaIat0T MPUSTHBIM
apoMaToM, [IBET BapbUpPyeTCs OT 0e0ro 10 MyprnypHOro, TOCTUraoT 2,5—5 cM B JUIMHY U cOOpaHbl
B MeTeJbuaroe couperue. Yameuka aByryOas. L[Berer B utone-aprycre. CeMeHa MHOTOYHMCIICHHBIE,
C JUTMIITUYECKUMU KPBUIbsiMU. [ 1110161 co3peBatoT B okTsiope [6-11].

Pucynoxk 1. Chilopsis linearis (Cav.) Sweet.

Mamepuan u memoow uccnedosanus

HccnenoBanne mpoBOAMIOCH Ha DKCIEPUMEHTATIBHBIX ydacTKax WHCTUTyTa OEHAPOIIOTHU.
Cemena Buma Chilopsis linearis (Cav.) Sweet Obumn mpuBe3eHbl u3 KamudopHuiickoro
6orannueckoro cana (CIIIA) B aBrycte 2014 roza.

B xozxe wmccrienoBaHus H3y4aTuch MOP(OIOTHYECKHAE XapaKTEPHCTUKH CESTHIIEB HAa OCHOBE
CTaHAApTHBIX METOUK [12].

Kpome Toro, B paboTe HCHOIB30BAIUCH JIUTEPATYPHBIE MCTOUYHUKH, MHTEPHET-PECYpChl U
pe3yabTaThl COOCTBEHHBIX UCCIIEIOBAHHIA aBTOPA.

Pesynomamot u oocyscoenue
Cremyer OTMETUTh, YTO yCIEX WHTPOIYKIIMU BHJA U €O HCIOJIb30BaHHS B JIEKOPATHBHOM
CaJI0BOJICTBE BO MHOTOM 3aBHCHUT OT Ka4eCTBa CEMSIH U MX HACICICTBEHHBIX CBOWCTB. JTO TaKKe
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MO3BOJISIET PACIIMPUTD apeall BhIpalMBaHUS BUa B HOBBIX TOYBEHHO-KIUMATHUECKUX ycaoBusx. C
Y4eTOM 3TOT0 ObUIH MTPOBEICHBI UCCIIEIOBAHUS 10 CEMEHHOMY M YEPEHKOBOMY Pa3MHOXKEHUIO BHIA
Chilopsis linearis (Cav.) Sweet B ycnoBusx Ammepona. Cemena Chilopsis linearis (Cav.) Sweet
MoJIBEprajii cTpaTu(uKauy B TeueHHe 24 4yacoB M BHICEBAJM B MOYBY Ha riryouny 0,6-0,8 cMm Ha
y4acTKax, MOATOTOBJICHHBIX CO CIEHHUAJbHBIM CyOCTpaTOM, Ha OSKCHEPUMEHTAIbHOM I0JIe
WuctutyTa nenaponoruu BecHoi (14.03.2012) u ocensio (21.10.2013). 3a noceBaMu nepuoguuecku
OCYIIECTBIISUICS arpOTeXHUYECKHi yxoJl. [lepBrle pOCTKH U3 CEMsH, MOCESHHBIX OCCHBIO, HadaIn
MOSIBJISITHCSI B TPETHhEH JeKajie anpeds, a U3 CEMsH, MOCSSTHHBIX BECHOM, — BO BTOPOU JIeKae Masl.
[Ipopociio 39,1% cemsiH, mocesHHBIX OCeHblo, U 16,4% cemsH, MOCEesTHHBIX BEeCHOW. B KoHIE
BereTalmoHHoro nepuojaa 27,8% OJHOJIETHUX BCXOJ0B HE 3aBEPIINIM €r0 Pa3BUTHE, YTO SABJISETCA
JIOITYCTUMBIM ypoBHEM moTeph. B Tabiuiie 1 HIke mpeacTaBiIeHbl CPOKH MOCEBA U MIPOPACTAHUS
CEMsIH, TIOCESTHHBIX BECHOU M OCeHBI0. CIIeIyeT OTMETUTh, YTO NMpH 3HadeHnH pH mouBsl 6—9 Bpems
MpOpacTaHus COKpaIlaeTcs, a JMHAMHUKA Pa3BUTHsI BIIa yCKOPSAETCS.

Tabnuua 1
BCXOXECTb CEMSH U3YHAEMOI'O BUJIA B IIOUBE
Ocenp Becna
Bpems nocesa Bpems ecxooa Bpems nocesa Bpems ecxooa
21.10.2014 28.04.2015 05.03.2014 17.05.2015

Pucynox 2. O6mmii Buz Pucynok 3. O0umii Bug KOpHEBOH CHCTEMBI

Nzyuanoce pasmuoxenue Chilopsis linearis (Cav.) Sweet depeHKaMu B TEIUIMYHBIX W
OTKPBITBIX YCIOBHUsX. Tak, BO BTOPOU JIeKaie OKTAOPS U BO BTOPOU JIeKaie MapTa C UePEHKOB CTaphIX
IK3EMIUISIPOB cpe3anu moleru ammHod 20 cMm. B3aTble YepeHKW BBICPKUMBAIA B PacTBOpax

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 34




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

reTepoaykCcriHa U KOPHEBHHA, a 1ociie 00pa30BaHUs KOPEIIKOB U cTeOJIel BHICAKUBAIH B OTKPBITHIH
rpyHT 1ox yriiom 45° Ha paccrossaum 25-30 cM u rinyOuHe 6—8 cM. Y YEepeHKOB, BBICA)KCHHBIX
OCeHbl0, Ha0yXaHHe MOYeK HAOI0aI0Ch BO BTOPOW JICKa/Ie aIllpess, a Y YePEeHKOB, BHICAKEHHBIX B
MapTe — B IEPBOH Jiekae Mast. Kpome Toro, ObUT MpoaHamu3upoBaH crocod pazmuoxkenus Chilopsis
linearis (Cav.) Sweet B TEIUIMYHBIX YCIOBUAX. UEpPEHKH BBICAKMBAIU B OOratyro MUTaTEIbHBIMU
BemecTBamu nouny 08.10.15.

B cnenyromem rogy HaOyxaHue TMOYEK HA4ajloCh B IMEPBOM JeKaZe MapTa, pacilyCKaHue
JUCTHEB — B IIEPBOM JIeKaJe MapTa, a LIBETEHNE HAYaJIOCh B TPETHEH AeKaae Mast U IPOJOKAIOCh
710 TIepBOM J1eKka bl aBrycta. Mopdonornueckue XapakTepUCTHKU CESHLIEB U3YYalIUCh [0 METOINKE
N. T. Bacunwsuenko (1960), u ObL10 YCTaHOBIIEHO, YTO, HECMOTPSI Ha BBIPAIIUBAHHWE OJIHOJICTHHUX
pacTeHHid, TIONyUYeHHBIX IMyTeM pa3MHOkeHus Buna Chilopsis linearis (Cav.) Sweet ceMeHaMu H
YepeHKaMHd Ha AIIIEpOHE IpU Pa3IMYHbIX KJIMMATUYECKUX YCIOBUSAX, HM3MEHUYHMBOCTH MX
MOP(}OIOrHUecKUX XapaKTepUCTHK HE HAOII0Aanoch. OTH TUArHOCTHUYECKHUE XapaKTePUCTUKU
yKa3bIBAIOT Ha TO, 4To u3ydaemsblili Bupn Chilopsis linearis (Cav.) Sweet MOXeT pa3MHOXKATbCA
CEMEHAMM U YEpeHKaMu B JIIOOBIX IMOYBEHHO-KJIMMAaTUYECKUX YclIoBHsIX AmmiepoHa. Poct
HCCIIeAyeMOoro Buaa u3ydanu no meroaukam A. A. Momuanosa (1967) u I1. W. Jlanuna (1967). beiio
ycraHoBieHo, yto Beretanus Chilopsis linearis (Cav.) Sweet B ycinoBusx AriiepoHa HAaUMHAETCS B
MIepBOM JIeKajie amnpes U 3aKaHYUBaeTCs B aBrycTe, a BTOPOil Mepro/i pocTa HAYMHAETCS BO BTOPOi
JieKajie CeHTS0ps M 3aBepuIaeTcs B MepBOM Jekane Hosu0ps. Ilpu anamuse mpupocra TpexJeTHUX
pacTeHui ObUIO YCTAaHOBJICHO, YTO €CJIM B MEPBbIN roja oH cocTaisi 120—-140 cMm, To BO BTOpoi —
220-230 cm, a B TpeTuii — BHJI pa3BUBaics 0osee HHTEHCUBHO U gocturai 310-320 cm.

Paccana, BbicakeHHas B TEIUIUIlE, IEMOHCTpUpOBaia Oojiee akTUBHBIN poct, gocturas 140—
160 cMm. DTO CBUAETEIBCTBYET O TOM, UYTO OJaronpUATHBIM TEMIIEpaTypHO-CBETOBOW PEXKUM
CTocoOCTByeT 0ojiee MHTEHCHBHOMY DPa3BHTHIO BHJA 10 CPAaBHEHUIO C OTKPBITHIM TPYHTOM. B
IIPOLIECCE Pa3BUTHsl 1-3-JIETHUX paCTEHUM JUaMETp 30HTHKA B IIEPBBIN roj cocTasisil 14—16 cM, Bo
BTOpOol — 22-28 cM, B Tpetuil — 42—46 cM. JlaHHbBIE TOKa3aTeNny NOATBEP)KIAIOT, YTO Ha TPETUH
r'OJI POCT 30HTHKA y XUJIONICHCA TMHEWHOTO TPOUCXOAUT UHTEHCHUBHEE, YEM B IIPEIBITYILIHE IEPUOIBI.
Ha ocHoBe HaONIOA€HMI YCTAaHOBJIEHO, YTO BEreTalus XWIONCHUCAa JMHEMHOro B TIOYBEHHO-
KIIMMaTHYECKUX YCIOBUAX AINIIEpOHA HAYMHAETCA BO BTOPOW JEKAJAE alpeis U MPOAOIIKAETCS 10
BTOpOW Jekajsl OKTsA0ps, coctaBisist 150-160 nueit. Cnemyer OTMETHUTh, YTO Y4Y€T OTHX
0COOEHHOCTEN MpHU YepeOBAHUN MEUIEHHOPACTYIIUX U ObICTPOPACTYIIUX PACTEHUH B O3€JIEHEHUU
SBJIIETCS KJIIOYEBBIM (DaKTOPOM B JIaHIIAQTHON apXUTEKTYpeE.

B pabote mpoaHanu3upoBaH KOPHEBOM MeXaHM3M pacTeHHH B Bo3pacte 1-3 ner. AHanu3s
KOPHEBOW CHCTEMBI SIBIISIETCS] OCHOBOM KU3HEAEATEIIBHOCTH PACTEHUS, UTPAET KIIIOUEBYIO POJIb B €T0
3aKpEeMJICHUH B TOYBE, B TOMIOIIEHUM MHUTATEIbHBIX BELIECTB W3 IOYBHI, B MeTa0oOJIU3ME, B
PEryJIMpoBaHUM BOJHOTO PEKMMA B JIOKAJIBHBIX YCIOBUSAX pocTa U pa3Butus. /s 3Toit nenu Obuia
ucnoib3oBaHa meroauka B. A. Konecuukosa (1971) «IlonHast 3KCTpakius ¥ MPOMBIBKA KOPHEID
[12].

JU1g n3y4eHnst KOpHEBOM CUCTEMBI JIMHEWHOTO XUJIONICHCA U3 TIOYBBI B KOHIIE BET€TAllMOHHOIO
nepuojia U3BJIEKaIU OJHOJIETHHUE PACTEHUS, BHIPAIICHHbIE HA SKCIIEPUMEHTAIBLHOM I10JI€, N3y4au
JUIMHY TJIABHOTO KOPHS, AWMAMETP KOPHEBOM IIEHKH, pa3BUTHE, TUIl KOPHEW M CTPYKTypy. bbu1o
YCTaHOBJIEHO, YTO JUIMHA TJIABHOTO KOPHSI OJHOJIETHUX AK3EMIUIIPOB BUAA COCTaBISET 6-8 cM,
AuaMeTp KOpHEBOU Helku gocturaer 4 MMm. /lnamerp KOpHEBOIO Iydka B IIOYBE COCTaBIAN 6-9 cM,
uMenoch 14 nmepBUYHBIX OOKOBBIX KOpHEW HIMHON 5-8 cM u 13-18 BTOpHUHBIX OOKOBBIX KOpHEM
JUIMHOH 3-5 cM.

ITpu ananuze kopHeBo# cuctemsl Buna Chilopsis linearis (Cav.) Sweet Obl10 YCTaHOBJIEHO, YTO
BCACHIBAIOIINE KOPHHM Pa3BUBAIOTCS OTHOCHUTENBHO cllabo 70 3 jer, a mo mepe (OopMHpPOBAHUS
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KOPHEBOW CHCTEMBI HAJ3€MHAas 4acTh BHUJIA PAacTeT WHTCHCHUBHee. Takoe WHTCHCHBHOE Pa3BUTHE
KOPHEBOW CHCTEMBbl BHUJA SIBIISCTCS aJanTalued K TPOM3PACTAHUIO HA CyXUX, KaMEHHCTBHIX,
HAKJIOHHBIX CKJIOHAX B ycioBusax AOmepona. To ecTs, B pe3yibTarTe AIUTEIHHOTO YBOJIIOIMOHHOTO
nporecca akTHBHOE (opMmHupoBaHue KopHeBou cucteMmbl Buma Chilopsis linearis (Cav.) Sweet
SIBIISIETCSI OCOOCHHOCTBIO, TPUOOPETEHHON B HEOJArONMPHUSATHBIX YCIOBHSX BHEIIHEH CpeIbl H
cJ1a0b0To pa3BUTHUS HAJ3EMHBIX OPraHOB HAa HAYAJIBHOM JTalre OHTOTeHEe3a.

[IpoBeeHHBIE MCCIIEAOBAHUS TAKKE MOKA3bIBAIOT, YTO IIEJIECOO0Pa3HO MEPECaKUBATh BHIL
Chilopsis linearis (Cav.) Sweet Ha TOCTOSTHHOE MECTO HE To3/1Hee 2-3 JIeT B YCIOBUSAX AMNIIEpOHa.
Criemyer OTMETHTb, YTO O€3 3HAHMS JaT Hadyaja ¥ OKOHYAHUS (PEHOIOTUYCCKHUX (a3 pa3BUTHS BHUIA
Chilopsis linearis (Cav.) Sweet Ha ANIIIEPOHCKOM ITOJyOCTPOBE HEBO3MOXKHO PETYJIMPOBATH €0
arpoTeXHUYECKOE BBIPALMBAHNE B HOBBIX yCIOBUAX. [103TOMY 1€TIbI0 HAIIETO MCCIIE0BAaHUS OBLIO
BCECTOpOHHEE u3ydeHHe (eHonormueckux ¢az sroro Buma. B 2014-2016 romax Obun
MIPOaHATM3UPOBAHbI IAThl HAYalla U OKOHYAaHUs PEHONIOTHYECKHX (a3 y 0oJiee CTaphiX K3EMILISIPOB
Buna. Y Buaa Chilopsis linearis (Cav.) Sweet HauaJloM BEreTallMOHHOTO MEepHoaa ObLIO OTMEUYEHO
HaOyxanue noderoB. OKOHYaHHWEM BETeTaIllH CUNTAIIOCH MaccoBoe omaeHue 6onee 50% ot ob1iero
quclia JINCTheB. Pe3ynbrarel uccienoBanus npuseeHsl B Tabuuue 2.

Tabnuua.2
OEHOJIOI'NMYECKUE ®A3bI PABBUTUSA CHILOPSIS LINEARIS (CAV.) SWEET
(CPEOIHEE 3HAYEHUE 3A 2014-2016 1T1)
Bzoymue  Pacxpvimue L]semenue Bpems Cospe-sanue
Nno4YKu aucma Hauano Maccosoe KOHeZ»{ yeemerusl n100086

141V+3  30.1V+2 25.V+3 12.VI+3 28.IX+2 164+2 6.X+3

Kak Buano u3 Tabnuubl 2, HaOyxaHue nmoderoB Xujorncuca JMHEHHOro Habmoaanoch 12-18
ampersi, a paciyckaHue JHCTheB — B TpeThel Jiekaje anpensd. Hadano 1BeTeHus MPUXOAUIOCh Ha
TPETHIO JCKATy Masi, a MacCOBOE€ IIBETEHHE IPOJI0JDKATIOCH CO BTOPOW JeKaabl MIOHS 1O KOHIIA
ceHTsI0ps. B mepuos mBeTeHus 1BET IIBETKOB MEHSETCS C PO30BOro Ha (uoseToBbiil. OmaneHue
JTUCTHEB Yy BUAA XWJIOINCHCA JTUHEHHOTO MPOJOHKAIOCh CO BTOPOHM JeKalbl OKTAOPS MO0 TpeTben
nexazapl aexadps. V3ydeHne pasMHOKEHHsI, TMHAMHUKY pa3BUTHUs, (eHOIOTHYecKuX (a3 pa3BUTHS U
MOP(OJIOTHUYECKUX OCOOECHHOCTEH KOPHEBOM CHCTEMBI XWJIONICHCA JIMHEHHOTO TO3BOJSET
YTBEPXKAaTh, YTO ATOT BHUJ MOCTENEHHO JaNTUPOBAICS K MOYBEHHO-KIMMATHUYECKUM YCIOBHSIM
Amnmepona. Bua npennazHadeH A UCIIOJB30BaHUS B ATIIIIEPOHE MPU 03€JICHEHUH HOBBIX MApKOB,
Ca/ioB, MPHUAOPOKHBIX 30H, B OJMHOUYHBIX M TPYMIOBBIX MOCAAKAX, MPU CTPOUTEIHCTBE >KUBBIX
M3TOPOJIeH, BO BJIAXKHBIX MECTaxX, IJs MpeaoTBpamieHus 3po3ur. Kpome TOro, coriacHo
TuTepaTypHbIM ucToYHUKaM, Bu Chilopsis linearis (Cav.) Sweet ucnonb3yeTcsi B IPOU3BOJICTBE
Pa3TMYHBIX U3/IETUI B TPOMBIIIIICHHOCTH, SKCTPAKTHI, TOJYyYEHHBIE U3 €T0 IIBETKOB, TPUMEHSIOTCS
IpHu Kamuie, WH(EKIIMOHHBIX, TPUOKOBBIX, CEPIEUYHO-COCYIUCTHIX 3a00JICBAHUAX, TPH JICUCHUH
OTKPBITHIX PaH, B PETYJIMPOBAHUH YPOBHS caxapa B OpraHu3Me | T. I.
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Abstract. Excessive accumulation of reactive oxygen species (ROS), which disrupts
intracellular redox homeostasis, leads to oxidative stress and DNA strand damage, representing one
of the major triggering factors of carcinogenesis. The high systemic toxicity of conventional
chemotherapeutic agents and the development of multidrug resistance in tumor cells have increased
interest in the application of plant-derived antioxidants in cancer therapy. This review aims to
comprehensively analyze, based on scientific literature published between 2020 and 2026, the
molecular anticancer mechanisms of antioxidant phytocompounds, their role in the induction of
mitochondrial apoptosis, the modulation of signaling pathways, the targeting of oncomiRNAs, and
their therapeutic application through green-synthesized nanocarrier systems. Plant-derived
polyphenols (e.g., chlorogenic acid), diterpenes (e.g., carnosic acid), stilbenoids (e.g.,
oxyresveratrol), and enriched extracts activate the caspase-3/9 cascade in cancer cells, suppress the
AKT/mTOR signaling pathway, and modulate Nrf2-mediated redox mechanisms. Green-synthesized
silver (AgNPs) and gold (AuNPs) nanoparticles, as well as polymeric carrier systems, enhance the
bioavailability of these compounds and demonstrate promising potential for improving the efficacy
of targeted cancer therapy.

Annomayusn. UpesmepHoe HakoruieHHE akTHBHBIX (opm kuciopoma (ADK), napymaromiee
BHYTPHUKJIETOYHBIN OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIN TOMEOCTa3, MPUBOAUT K OKUCIUTEIbHOMY
ctpeccy u mnoBpexaeHuto 1enedt JHK, uTto sBusiercs OOHUM U3 OCHOBHBIX (DaKTOPOB,
MPOBOIMPYIOMIUX  KaHIeporeHe3.  Bpicokas  cHCTeMHass  TOKCHYHOCTh  TPAJAUIIMOHHBIX
XUMHUOTEPANIEBTUUECKUX TMPETapaToB U Pa3BUTHE MHOKECTBEHHOM JICKAPCTBEHHOW YCTOMYMBOCTH y
OMYXOJIEBBIX KJIETOK MPUBEIN K POCTy MHTEpPECa K MPUMEHEHUIO aHTUOKCHUJAHTOB PACTUTEIILHOTO
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MIPOUCXOXKICHUSI B JiedeHUH paka. Llenp naHHOro 00630pa — Ha OCHOBE HAy4YHOM JIMTEPATYpHI,
omyOimkoBaHHOH B miepuoj ¢ 2020 mo 2026 rom, mpoBECTH BCECTOPOHHUMA aHAIM3 MOJIEKYJISIPHBIX
MIPOTUBOPAKOBBIX MEXaHU3MOB JICHCTBUS AHTUOKCHIAHTHBIX PUTOCOCTUHEHUH, UX POJIA B MHIYKIIHH
MUTOXOHJIPHUAJILHOTO aIllONTO3a, MOAYJISIUU CUTHAJIBHBIX ITyTed, Bo3acicTtBuM Ha oHKoMUPHK, a
TaKKe€ MX TEpareBTUYECKOro MPUMEHEHHUS C TOMOIIbI0 HAHOHOCHUTENEH, CHHTE3MPOBAHHBIX
HKOJIOTUYECKH YUCThIM criocoOoM. [lommdeHonsl pacTUTENbHOrO MPOUCXOXKACHUS (XJIOpOTeHOBas
KHCIIOTA), TUTEPIICHBI (KAPHO3UHOBAS KUCIIOTA), CTUIILOCHOUIBI (OKCHpPECBEPaTpoi) U 00oTamEHHbIC
OKCTPAKTHl AKTHBUPYIOT KackaJl Kacma3-3/9 B pakoBBIX KJIETKAaX, MOAABISIOT CHUTHAJIBHBIA MYTh
AKT/mTOR u MomymupyrOT OKHUCIUTEIHHO-BOCCTAHOBHUTEIIBHBIC MEXaHWU3MbI, OMOCPEIOBAaHHBIC
Nrf2. Hanouactunpl cepedpa (AgNPs) u 3omotra (AuNPSs), moigydeHHbIE ¢ TIOMOIIBIO «3EJICHOTOY
CHHTE3a, a TaKXe TIOJIMMEPHBIE TPAHCIOPTHBIE CHUCTEMBI IOBBIIIAIOT OWOJOCTYIHOCTbh ATHUX
COEMHEHUI M JEMOHCTPHUPYIOT MHOTOOOCIIAIONINHA MOTEHIIMA IS MOBBIIICHUS d()(EKTHUBHOCTH
L[EJIeBOM Tepanuu paka.

Keywords: Antioxidants, phytocompounds, apoptosis, carcinogenesis, ROS, AKT, Nrf2, green
synthesis, nanocarriers, targeted therapy.

Knrouegvle cnosa: aHTHOKCHIAHTHI, (PUTOCOSAMHEHUS, anonTo3, kaHieporene3, ADOK, AKT,
Nrf2, 3eneHblil CUHTE3, HAHOHOCUTEJIH, TApTeTHAs TEPAITHSI.

Oxidative Stress, Reactive Oxygen Species (ROS), and the Molecular Basis of Carcinogenesis
Reactive oxygen species (ROS), a natural byproduct of cellular metabolism, including the superoxide
anion radical, hydrogen peroxide, and the hydroxyl radical, play an important role in intracellular
signaling and immune response under physiological conditions [17].

However, an imbalance between the cell's endogenous antioxidant defense systems (superoxide
dismutase—SOD, catalase—CAT, glutathione peroxidase—GPx) and ROS production leads to a
state of oxidative stress [1, 4].

High levels of oxidative stress cause cascading damage within the cell. DNA damage and
mutations caused by breaks in DNA strands and the accumulation of oxidative damage products
called 8-hydroxydeoxyguanosine lead to the activation of oncogenes [16].

Lipid peroxidation: Damage to membrane lipids disrupts cell permeability and triggers the
formation of toxic products such as malondialdehyde (MDA) [22].

Protein oxidation: The disruption of enzymatic activity and signaling pathways leads to
carcinogenesis (tumor formation) [7].

The high systemic toxicity of traditionally synthesized chemotherapeutic drugs and multidrug
resistance in tumor cells (Multidrug Resistance — MDR) has brought the study of bioactive
compounds of plant origin, especially phytochemicals with antioxidant and antiproliferative
properties, to the forefront of modern oncology research in the Scopus database [25].

Plant-derived antioxidants have the ability to directly neutralize free radicals (radical
scavenging), chelate transition metal ions, and activate endogenous antioxidant enzyme systems [18,
30].

Polyphenols and Phenolic Acids: Chlorogenic acid (CGA), a dietary polyphenol, inhibits lipid
peroxidation, stabilizes the intracellular redox environment, and exhibits hepatoprotective
mechanisms [23].

Diterpenes and Key Metabolites: Carnosic acid from the rosemary (Rosmarinus officinalis L.)
plant effectively neutralizes free radicals, protecting cell membranes from oxidative damage [11].
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Enriched Polyphenol Extracts: The BriB extract obtained from artichoke (Cynara cardunculus)
waste, Filipendula ulmaria (Meadowsweet) and Flourensia species have a high antioxidant capacity
[6, 12, 26].

Discussion and results of the study

The effect of plant-based antioxidants on cancer cells is dualistic. In normal tissue cells, these
substances enhance antioxidant defense, while in malignant cells, they act as selective pro-oxidants,
raising intracellular ROS levels above a critical threshold and triggering apoptosis.

Activation of the Mitochondrial Apoptosis Cascade and Caspase Enzymes: Plant polyphenols
and diterpenes trigger apoptosis primarily via the intrinsic (mitochondrial) pathway.

Depolarization of the Mitochondrial Membrane Potential. Phytochemicals reduce the
expression of the Bcl-2 (anti-apoptotic) protein, activating the Bax and Bak (pro-apoptotic) proteins,
which allows cytochrome c to leak into the cytosol [24].

Caspase Enzyme Cascade: Cytochrome c, which has passed into the cytosol, binds with Apaf-
1 and pro-caspase-9 to form the apoptosome complex. Once the initiator caspase-9 is activated, it
proteolytically cleaves the executive caspases-3 and -7, leading to the fragmentation of cellular DNA
[20].

Artichoke extract: The BriB phenolic extract has been shown to induce apoptosis in over 80%
of Caco-2 human colorectal adenocarcinoma cells [6].

Meadowsweet (Filipendula ulmaria) extract: Increases the apoptosis index in LoVo colorectal
cancer cells by inhibiting the cell cycle [26].

Flourensia cernua and Flourensia retinophylla: Their rich polyphenol content induces
programmed death by increasing caspase-3 activity in human colorectal adenocarcinoma cells [12].

Modulation of Key Signaling Networks Regulating Cancer Progression.

Inhibition of the AKT/mTOR Signaling Pathway: Activation of the AKT pathway by oncogenic
factors (e.g., MAGEAL) leads to tumor progression in lung adenocarcinoma (NSCLC) [19].

The stilbenoid compound Oxyresveratrol restores apoptosis in EGFR-Wild-Type lung cancer
cells by suppressing EGF-stimulated AKT phosphorylation [21].

Nrf2/Keapl and STAT3 Redox Defense Mechanism: Cannabinoid receptor 2 activation
neutralizes cellular damage and oxidative stress caused by iron overload through the dual modulation
of the STAT3/hepcidin and Nrf2/FPNI1 signaling pathways [8].

Targeting of OncomiRNAs and Epigenetic Regulators.

Oncogenic microRNAs (oncomiRNAs) silence tumor-suppressor genes, allowing tumor cells
to evade apoptosis. Plant-derived bioactive compounds sensitize cancer cells to chemotherapeutic
agents (chemosensitization) by targeting the temporal and spatial heterogeneity of oncomiRNAs [13].

A major challenge in the clinical application of plant-derived antioxidants is their low water
solubility and low bioavailability. In modern pharmaceutical technology, green synthesis and
polymer nano-carrier systems are employed to address these issues.

Green Synthesized Metal Nanoparticles.

Plant extracts act as a stabilizing agent for the reduction of metal ions and prevent the
agglomeration of the resulting nanoparticles ([9].

Sub-10 nm Silver Nanoparticles (AgNPs): Cotinus coggygria Scop. Using a single-step green
synthesis method with a plant extract, ultraminiature silver nanoparticles (AgNPs) smaller than 10
nm were obtained and exhibited high cytotoxic activity against breast cancer (in vitro) [18, 29].

Gold Nanoparticles (ZNE-AuNPs): Gold nanoparticles synthesized via Ziziphus nummularia
extract (ZNE-AuNPs) exhibited an antiproliferative effect in Triple Negative Breast Cancer (TNBC)
by altering the ROS balance [1].
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Polymer Nanoparticles and Gene/Drug Delivery Systems. Targeted Delivery with Polymer
Nanoparticles: Polymer nanoparticles enable the delivery of siRNA and therapeutic molecules to
epithelial cells without causing damage [27].

Molecular Docking and Pharmacological Profiling: The essential oils of Anisosciadium
orientale were studied by GC-MS analysis and molecular docking methods, and the binding dynamics
of the active compounds with cancer cell receptors were demonstrated [2].

Biologically Active Plant Source Target Cancer Model/Cell
Compound/Extract Line
Chlorogenic acid (CGA) Various medicinal plants Liver Cancer/ Hepatocellular

Carcinoma

Carnosic acid

Rosmarinus officinalis L. (Rosemary)

Various cancer cell models

BriB Phenolic Extract

Cynara cardunculus (Artichoke)

Caco-2 (Human Colorectal
Adenocarcinoma)

Oxiresveratrol

Stilbene derivative

NSCLC (EGFR-Wild-Type
Lung Cancer)

Sub-10 nm AgNPs Cotinus coggygria Scop. Breast Cancer Cell Lines (In
Vitro)
Gold Nanoparticles (AuNPs)  Ziziphus nummularia TNBC (Triple-Negative

Breast Cancer)

Aqueous Meadowsweet Filipendula ulmaria (Meadowsweet) LoVo (Colorectal Cancer)
Extract

Polyphenol Extracts Flourensia cernua and F. retinophylla Colon Adenocarcinoma
Essential Oils Anisosciadium orientale Various Cancer Models
CB2 Receptor Agonists Cannabinoid Derivatives Liver injury/ Redox models
OncomiRNA Modulators Bioactive Phytocompounds Resident Tumor Models
Polymer Nanoparticles Synthesized/Natural Polymers Respiratory Epithelial Cells

MAGEAI Targets

Biologically active inhibitors

Lung Adenocarcinoma

Quercetin and Formulations

Various fruits and vegetables

Various solid tumors

Curcumin Formulations Curcuma longa (Turmeric) Gastrointestinal and Solid
Tumor Types

Resveratrol Vitis vinifera (Grape) Multiple Cancer Models

Epigallocatechin gallate Camellia sinensis (Green tea) Solid Tumors

(EGCQG)

Sulforaphane Brassica family vegetables Bladder cancer (T24) and

others

Flavonoid Complexes

Mixed plant sources

Various Cancer Types

PI3K/Akt Inhibitors Phytochemical classes Cancer Stem Cells (CSC)
Plant Polyphenols Rich botanical extracts Inflammatory tumor models
Phytochemical Cyclin Botanical extracts Colorectal Cancer
Inhibitors

Flavonoid Agonists

Medicinal herbs

Wild-type and mutant tumors

Autophagy Modulators

Natural products

Resistant Cancer Cells

PLGA Nanoparticles

Biodegradable polymers

Solid Tumors

Liposomal Phytocomplexes

Lipid-based carriers

Targeted tumor tissues

EPR Nanocarriers Polymer and Metal Carriers Vascularized Tumors

Combination Therapy Phytocompounds + Cisplatin/Doxorubicin  Tumors with low
chemoresponsiveness

Magnetic Nanoparticles Green synthesized hybrids Theranostic models

(FC304)

Vitanolides Withania somnifera (Ashwagandha) Neuroblastoma and Cancer
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Conclusion

A systematic review of the scientific literature from 2020-2026 shows that plant-based
bioactive substances with antioxidant properties (Chlorogenic acid, Carnosic acid, Oxyresveratrol)
and polyphenol-rich extracts (Artichoke, Filipendula ulmaria, Flourensia ssp.) induce ROS
accumulation by exhibiting selective pro-oxidant activity in cancer cells. At the molecular level, the
anti-cancer effect of these substances is centered on 3 main pillars: 1. Mitochondrial Apoptosis:
Induction of programmed cell death through the disruption of mitochondrial membrane potential and
activation of the caspase-9/3 cascade. 2. Blockade of Oncogenic Signal Cascades: Suppression of the
AKT/mTOR signaling pathway and modulation of the Nrf2/FPN1 redox defense system. 3.
Epigenetic and miNTK Regulation: Chemosensitization of cells by targeting the spatiotemporal
heterogeneity of oncogenic microRNAs (oncomiRNAs) [13]. The problems of low bioavailability
and low stability of plant-derived bioactive compounds are solved by modern nano-carrier systems
[10]. Green synthesis of ultraminiature silver (AgNPs, <10 nm) and gold (AuNPs) nanoparticles, as
well as polymer nanoparticles, ensures the targeted delivery of active substances to tumor tissue. In
Vivo Toxicology and Dose Optimization: The long-term systemic toxicity and biodegradation
mechanisms of nanoparticles and extracts should be studied in more detail in genetically modified
animal models. Pharmacokinetic (PK/PD) Profiling: The absorption, distribution, metabolism, and
excretion (ADME) parameters of phytocompounds must be standardized. The initiation of phase I-
IIT clinical trials for nano-formulations and the validation of their synergistic combinations with
conventional chemotherapeutic agents is a priority goal of modern onco-pharmacology [25].
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FIELD PREPARATION, SAMPLING PROTOCOLS AND PILOT STUDY
OF AMOEBAE IN FRESHWATER BODIES
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IHOATOTOBKA K HOJIEBBIM PABOTAM, TIPOTOKOJIbI OTBOPA ITPOb
U MUJIOTHOE UCCJIEJOBAHUE AMEB B IPECHOBO/JHBIX BOJOEMAX
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Abstract. Free-living amoebae, living in freshwater ecosystems, constitute an important
ecological group among microscopic eukaryotic organisms. Various amoebae belonging to the order
(Adl et al.) can be used as potential bioindicators in assessing the trophic state, organic matter loading,
microhabitat characteristics, and ecological variability of water bodies. Since most of these organisms
are microscopic in size, their study requires proper field preparation, standardized sampling,
preservation of living material, and laboratory microscopic analysis. Here, the organization of
fieldwork for the study of amoebae belonging to the order (Adl et al.) in freshwater bodies, selection
of sampling points, collection of water and sediment samples, preparation of field protocols, labeling
and transportation of samples, laboratory preparation, initial identification, and conducting a pilot
study are presented from a practical perspective.

Annomayus. CBOOONHOXHBYIIME amMeObl, OOWTAIONIME B MPECHOBOIHBIX HSKOCHUCTEMAX,
NPEACTABISIIOT ~ COOOH  BaXKHYIO  DKOJNIOTHYECKYIO  TPYMNIly  CPead  MHKPOCKOIMYECKHX
9YKapHOTHUYECKUX OpraHu3MoB. PaznnuHble ameObl, MpUHAIexKame K oTpsay Amoebina, Moryt
OBITh HCIOJNB30BaHbl B Kaue€CTBE MOTEHIUAIBHBIX OMOMHAMKATOPOB JUISl OLIEHKU TPOPHUECKOro
COCTOSIHUS, COJEpPKAHUS OPTaHUYECKOTO BEIIECTBA, XAPAKTEPUCTUK MHUKPOCPEIbl OOUTAHHUS U
HKOJIOTUIECKON M3MEHUYHBOCTH BOJOEMOB. [IOCKOIBKY OOJBIIMHCTBO ATUX OPTaHU3MOB HMEIOT
MHUKPOCKOIIMYECKHE pasMepbl, HX HU3yuyeHHe TpeOyeT Hajjexalled IMoJeBold MOATOTOBKH,
CTaHJApTHU3UPOBAHHOIO 0TOOpa Mpod, (PUKCAIMM U COXpPAHEHUS HATUBHOTO Marepuana, a Takke
71a00paTOPHOTO MUKPOCKOITMYECKOTO aHanu3a. B maHHON paboTe ¢ MpakTHUECKOW TOUKH 3PEHHUS
MpeICTaBIeHa OpraHW3alMs TOJEBBIX PadOT MO HW3y4YeHHI0 amel, MPHHAIISKANMX K OTPSAY
Amoebina, B mpecHOBOIHBIX BOAOEMax, BBIOOp Touek oTOopa mpol, oT6op mpod BOIABI U OCAJIKa,
MOJITOTOBKA TIOJIEBBIX INPOTOKOJIOB, MApKUPOBKA M TPAHCIOPTUPOBKA 00pa3IoB, JabopaTopHas
MOJrOTOBKA, TIEPBUYHAS MICHTH(PHUKALNS U TPOBEACHUE MMAJIOTHOTO UCCIICIOBAHMS.

Keywords: Amoebina, free-living amoebae or amoebas, freshwater, sampling, field study, pilot
study, bioindicator, sediment, microscopy.

Knrouesvie cnosa: Amoebina, cBOOOIHOXKUBYIIIME aMeOBbl, IPecHas BoJa, 0TO0p Mpob, oJeBoe
HCCIIeIOBaHNE, MIIOTHOE MCCIIEI0BAHNE, ONOWHANKATOP, 0Ca 0K, MUKPOCKOITHSL.

Freshwater bodies are complex ecosystems inhabited by a variety of microorganisms, including
free-living amoebae [1, 2].
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Amoebae or amoebas can be found in the water column, in bottom sediments, on the surface of
aquatic plants, in detritus, and on other organic substrates. Members are microscopic organisms that
move mainly by means of pseudopodia, feed on various microorganisms, mainly bacteria, and digest
them by phagocytosis. Their distribution may be related to water temperature, pH, dissolved oxygen,
organic matter content, substrate properties, vegetation cover, and other environmental factors [3-5].

Amoebae or amoebas are recognized to play an important role in the microbial ecology of these
environments. Following the discovery of pathogenic bacteria and giant viruses that are resistant to
phagocytosis, there has been a renewed interest in free-living amoebae or amoebas, suggesting that
amoebae or amoebas may play a role in the evolution of other microorganisms, including several
human pathogens. Recent advances have enabled the acquisition of novel insights into free-living
amoebae using molecular methods [6].

Therefore, in the study of amoebae or amoebas, it is not enough to simply prepare a list of
species; it is important to standardize the entire process, starting from the field stage of the study [7,
8].

The main objective of the study is to determine the species composition, distribution, and
bioecological characteristics of free-living amoebae or amoebas belonging to the order Adl et al. in
selected freshwater basins. The main tasks for this are: 1. Selection of water basins to be studied; 2.
Determination of sampling points; 3. Collection of water, sediment, and substrate samples; 4.
Measurement of field ecological parameters; 5. Coding and documentation of samples; 6. Isolation
and observation of amoebae or amoebas in the laboratory; 7. Morphological characterization of live
specimens; 8. Preparation of permanent microscopic slides; 9. Taxonomic identification of species;
10. Comparison of seasonal and spatial distribution of species; 11. Optimization of the main research
methodology based on a pilot study. The success of fieldwork depends directly on the preparation
done before sampling. Water basins with as many different ecological characteristics as possible
should be selected for the study, for example: rivers, reservoirs, lakes, canals, and small ponds. If the
goal is to compare different ecological conditions, it is more appropriate to select basins subject to
both natural and anthropogenic impacts in parallel. It is useful to select at least three main types of
sampling points in each watershed:

Point A — inlet area: The part where water enters the watershed or where the flow is higher.

Point B — pelagic zone or open water zone: The point that characterizes the main part of the
watershed.

Point C — outlet or riparian area: The area where water outflow, vegetation cover, or
anthropogenic impact is greater. This number can be increased in large watersheds.

Before going to the field, all equipment should be checked and prepared according to the
sampling protocol. Basic equipment includes: sterile or clean sample containers, 50 ml and 100 ml
plastic containers, pipettes, disposable gloves, a glass or plastic spatula, a sediment sample spoon or
special sampler, a plankton net (if necessary), a thermometer, a pH meter, a dissolved oxygen meter,
an electrical conductivity meter, a GPS or GPS-enabled phone, a camera/phone, a waterproof marker,
labels, a field notebook, a cooler bag, ice packs, and disinfectant materials. A separate protocol should
be kept for each sample. The following information should be recorded in the sample protocol.

Sample code: AM-NKH-01

Date: day/month/year

Time: hour and minute

Water body: e.g. reservoir

Zone: A, B, or C

GPS coordinates: latitude and longitude

Water temperature: °C
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pH:

Dissolved oxygen: mg/L

Electrical conductivity: pS/cm

Turbidity: if available

Depth: cm or m

Substrate: sand, silt, stones, plant debris, etc.

Aquatic plant condition: weak/medium/high

Anthropogenic impact: weak/medium/high

Weather conditions:

Sample taker:

Note: additional observations.

Searching for amoebae or amoebas only in the water column may not yield accurate results.
Therefore, in addition to water samples, bottom sediments and various substrates should also be
examined. When taking a water sample, it is important not to touch the inner surface of the container
with your hands: 1. The container is prepared; 2. The sample code is written in advance; 3. A water
sample is taken from the selected depth; 4. The mouth of the container is immediately closed; 5. The
action is recorded in the field protocol; 6. The sample is placed in a cooler bag (Figure). If observation
of live amoebae or amoebas is intended, the sample should be delivered to the laboratory as soon as
possible.

Figure. During sampling

Bottom sediment sampling. A significant number of the taxa described by Adl et al. can be
observed in bottom sediments and microhabitats rich in organic detritus. When collecting a sediment
sample, accidental mixing of deeper layers with the surface should be avoided. In practice, a small
amount of the surface sediment is collected and placed in a sterile or clean container. The type of
sediment must be recorded: sandy, clayey, silty, organic-rich, plant-rich, or stony [9].

Sampling of aquatic plants. The surface of aquatic plants can be an important microhabitat for
amoebae or amoebas. The following materials can be collected separately: leaf surface, stem,
underwater plant remains, algae layer, and organic detritus. Plant samples should be packaged
separately and not mixed with the water sample.

Coding of samples. The correct coding of samples is very important for subsequent statistical
and taxonomic stages of the study.

For example: AM-NKH-AR-01-S
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Here: AM — Amoebina; NKH — Nakhchivan; AR — Araz watershed; 01 — site; S — water sample.

For sediment: AM-NKH-AR-01-C

Here, C stands for sediment.

For plant substrate: AM-NKH-AR-01-P

Transport of samples. If the study of live amoebae is planned, the samples should be delivered
to the laboratory as soon as possible. Samples must be protected from direct sunlight, kept from
overheating, stored in tightly closed containers, clearly labeled with waterproof markers, and handled
to prevent mixing [10-12]. The main principle of live observation is to preserve the sample's natural
state as much as possible. During the initial laboratory examination, samples are evaluated
macroscopically and microscopically, noting the following: 1. appearance, 2. water color, 3. turbidity,
4. amount of sediment, 5. presence of plant detritus, and 6. initial diversity of microscopic organisms.
Subsequently, a small amount of material is extracted for microscopic examination. Observation of
live amoebae or amoebas is essential for identification. In a living cell, features such as the form of
movement, formation of pseudopodia, changes in cell shape, cytoplasmic flow, food vacuoles,
contractile vacuoles, and nuclear structure can be observed. These features provide important
information for subsequent taxonomic identification.

Slide Preparation. Temporary preparations are used for initial observation. A small drop of the
sample is placed on a clean slide and covered with a coverslip. The preparation is observed under a
microscope, first at low magnification, then at high magnification [13, 14].

During observation, cell length, width, shape, type of pseudopodia, movement characteristics,
vacuoles, nucleus, and cytoplasmic structure can be noted. Permanent slides are especially important
for documenting the morphological characteristics of testate amoebae [15, 16]. However, the
characteristics of the taxon under study should be taken into account when choosing a fixation
method. Since fixation can change the natural shape of the cell, if live observation is possible,
photographs and morphological measurements of the live specimen should be recorded first.

Microscopic identification: species identification should not be based solely on general
appearance. The following features should be evaluated together during identification: morphological
features include the general shape and size of the cell, shape of pseudopodia, number of pseudopodia,
characteristics of the nucleus, vacuoles, structure of the cytoplasm, and type of movement. Species
identification should be carried out on the basis of modern taxonomic keys and reliable scientific
literature.

Photo and video documentation. It is recommended to take a photo of each differentiated
morphotype. Video recording is especially useful for documenting the movement behavior of live
amoebae.

Purpose of the pilot study. The pilot study tests the methodology before the main study. The
main purpose of the pilot phase is to determine: in which habitats amoebae are most common; which
sampling method is most effective; whether the time for sample delivery to the laboratory is sufficient;
which microscopic preparation method yields better results; and which ecological parameters are
important to measure.

Practical pilot study model. For example, three sites could be selected for an initial pilot study
in a freshwater basin (see Table).

Table
Station Characteristics Water Sediment Plant substrate
A Inflow zone. v v N4
B Pelagic zone or Open water zone v v v
C Littoral/outlet zone v v v
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Thus, at the initial stage, samples covering different microhabitats are obtained from each site.

Parameters to be measured in pilot studies: It i1s advisable to determine the following indicators
as a minimum: water temperature (°C), pH (unit), dissolved oxygen (mg/L), electrical conductivity
(uS/cm), TDS (mg/L), depth (cm or m), transparency (cm), substrate type (description), vegetation
(% or description), and anthropogenic impact (weak/medium/high).

Replication of samples: One of the important principles of a pilot study is replication. Taking
only one sample from the same site can increase the effect of random variation. Therefore, the
following should be compared at the pilot stage for the main study: repeated samples, sites,
microhabitats, and seasons. Based on the results of the pilot study, the optimal number of samples for
the main study is determined.

Organization of a seasonal study: The study of seasonal changes in the distribution of amoebae
can yield important results. The study should cover at least four seasons: spring, summer, autumn,
and winter. For a larger study, monthly sampling can also be applied. The main condition is to
maintain the same sites and the same sampling protocol throughout all seasons as much as possible.

Species abundance assessment: Relative abundance of species can be determined during the
pilot study. For example: + = rare, ++ = occasional, +++ = frequent, ++++ = abundant, +++++ =
dominant. However, in the main study, it is more appropriate to use not only the subjective abundance
scale but also the standard count or number of individuals per unit volume, if possible. The following
measures should be taken to increase the scientific reliability of the study: all samples should be
collected using the same methodology; sample codes should not be repeated; microscopic images
should be archived; dimensions should be standardized; at least two independent morphological
characters should be considered during identification; suspicious samples should be kept separately;
and taxonomic identification should be verified by an expert, if possible.

Transition from pilot study to main study. After the pilot study is completed, the methodology
should be evaluated. The following questions should be answered: 1. At which site were more
amoebae found? 2. Which substrate was more productive? 3. Did the water sample or the sediment
yield more taxa? 4. Was the sample delivery time to the laboratory appropriate? 5. Which microscopic
magnification was more informative? 6. Which preparation method gave better results? 7. Is the
number of replicate samples sufficient? 8. How should the seasonal sampling interval be selected? 9.
Which ecological parameters should be included in the main study? Based on the answers to these
questions, the main study protocol is developed.

Expected results: As a result of the pilot and main study, the following will be possible:
determination of the species composition of the order (following Adl et al.); comparison of species
distribution in different water bodies; assessment of the impact of different microhabitats on amoebae
diversity; determination of seasonal changes; investigation of the relationship between
physicochemical parameters and species diversity; identification of potential indicator species; and
the creation of a methodological basis for future biomonitoring.

Conclusion

The study of free-living amoebae classification in freshwater bodies requires a complex field
and laboratory approach. The reliability of the study depends not only on the identification of species
under a microscope but also on the correct selection of sampling points, the coverage of different
microhabitats, the parallel measurement of ecological parameters, the correct coding of samples, and
the application of standard protocols. The pilot study is an important stage that forms the
methodological basis of the main study. At this stage, sampling methods, sample size, microhabitat
selection, laboratory procedures, and observation duration are tested and optimized. Thus, a
systematic study of the distribution of amoebae in freshwater basins can provide a deeper
understanding of both microbiological biodiversity and the ecological state of aquatic ecosystems.
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Such a study allows not only for the preparation of a faunistic list based on Adl et al., but also for the
determination of their ecological characteristics, distribution patterns, and potential bioindicator
significance. Long-term studies, especially in the rivers, lakes, and reservoirs of Nakhchivan, can
yield significant results in terms of a more complete study of the freshwater microfauna of the region.
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Annomayusn. B arpoueHo3ax npuOpexxHoil 30Hbl peku CaHrsap IUIOTHOCTb IOMYJILUIN
JIOXJIEBBIX Y€pBEW U3MEHSETCS B 3aBUCUMOCTH OT TUIIA TTOYBbI, YPOBHSI €€ BIaXXHOCTH, COJIepKAHUS
OpPraHUYECKOTO BEIIECTBA, MHTCHCUBHOCTH OOpPaOOTKH 3€MeNlb U CE30HHBIX YCIOBHUMA. AHaIu3
MECTOOOMTAaHUN U CpeHEN IIIOTHOCTH paclpoCTpaHEeHUs npeacTaBuTeneil cemeiictsa Lumbricidae
B HKOCHCTEMax NMPHOPEKHONW 30HBI MOKa3aj, YTO MX YHUCIEHHOCTh cocTaBiseT 20—60 5k3./M? Ha
MaXOTHBIX 3eMJIsiX, S0—80 3K3./M? Ha CENTbCKOXO03UCTBEHHBIX YTOJIbSX, YA0OPEHHBIX OPraHUYECKUMHU
ynoopenusimu, 60-90 »sk3./M* Ha nyrax u nactoumax u pocturaetr 70-100 sk3./M> B Haumboiee
OJIarONpPUATHBIX SKOJIOTMUYECKUX YCIOBHSIX. Y CTAaHOBJIEHO, YTO PacCHpOCTpaHEHUE MpeACTaBUTENEH
cemeiictBa Lumbricidae TecHO CBsSI3aHO C ypOBHEM BJIQKHOCTH IMOYBBL. AHAIU3 3KOJIOTHYECKOH
CTPYKTYpBI JIOXKJIEBbIX YepBel B AKOCHCTEMax MPUOpPexHOM 30HbI peku CaHrsap mokasal, yTo K
AIUTEeHHOM IK0IornYecKoi rpymnme otHocaTes 12 Bunos (63,2%), k augoreitHoir — 6 Buaos (31,6%),
a x a”enuueckod — 1 Bua (5,2%). BriABIE€HO, YTO CHUXKEHHE BJIAXXHOCTU IOYBHI HapyllIaeT
HKOJIOTHYECKOE PAaBHOBECHE MEX/Y YKa3aHHBIMU I'PYIIIIaMH, IPUBOJUT K COKPAILIEHUIO YHCICHHOCTH
BJIArojlOOMBBIX BUAOB M JOMHUHHPOBAHMIO OTPAaHMYEHHOI'O YHWCIIAa BHUJIOB, AJalTHPOBAHHBIX K
3aCYILIUBBIM YCIOBHUSM.

Abstract. In the agrocenoses of the Sangzar River coastal zone, the population density of
earthworms varies depending on soil type, moisture level, organic matter content, intensity of land
cultivation, and seasonal conditions. An analysis of the habitats and average distribution density of
the Lumbricidae family in these ecosystems shows an abundance of 20—60 specimens/m? on arable
land, 50—80 specimens/m? on land treated with organic fertilizers, 60—90 specimens/m? on meadows
and pastures, and up to 70-100 specimens/m? under optimal environmental conditions. It was
established that the distribution of the Lumbricidae family is closely related to soil moisture levels.
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An analysis of the ecological structure revealed that 12 species (63.2%) belong to the epigeic group,
6 species (31.5%) to the endogeic group, and 1 species (5.3%) to the anecic group. Decreased soil
moisture disrupts the ecological balance between these groups, leading to a reduction in moisture-
loving species and the dominance of species adapted to arid conditions.

Knouegvle crnosa: 3k0TH3UM, TyMOPULIU, JOXKICBOH YepBb, CEMEHCTBO, BUJI, SKOJIOTHIECKAs
rpyIa, arpoleHo3.

Keywords: ecotizim, lumbricide, earthworm, family, species, ecological group, agrocenosis.

Canrsap sIBIsieTCS OJIHOM M3 OCHOBHBIX NMPHPOIHBIX BOJHBIX cUCTeM J[)KH3aKCKoi obnacTu, a
ero Oacceiin O0ep€T Hayano Ha ceBepHbBIX ckioHax TypkectaHnckoro xpedra. [Io Mepe TeueHus pexu
U3 TOpPHBIX PalOHOB K PaBHUHHBIM TEPPUTOPUSM HAONIONAIOTCA HW3MEHEHUs pelnbeda,
KJIMMaTHYECKUX YCIIOBUHM, THJIPOJOTMYECKOr0 PeXHUMa U MOYBEHHOIO MOKpPOBA. DTH MU3MEHEHUs
abnoTtnyecknx (paKTOPOB OKA3bIBAIOT BIHMSIHUAE HA PACIIPOCTPAaHEHHE U TUIOTHOCTH BUJIOB CEMEWCTBA
Lumbricidae B arpoueno3ax OacceiiHa pexu. BepxHee TeueHHE PEKU XapaKTEpU3YETCs TOPHBIM
penbedoM, rie 0TMEYaroTCsi OTHOCUTENFHO HU3Kask TeMIIepaTypa BO3AyXa, MOBIIIEHHOE KOJIUYECTBO
aTMoc(epHBIX OCagKOB U OoJiee CTaOWUIIBHBIM pEXHUM YBIAXKHEHUS MOYBBL. B cpeaHem TeueHuun
npeodIaaloT MpeAropHbIe TaHAMA(THI, IIMPOKO PACIPOCTPAHEHBI OyphIe M cepo3EMHBIC TIOYBHI. B
HIOKHEM TEYEHUHU KJIMMAaT mpuoOperaeT Oojiee pe3KO KOHTHUHEHTAIbHBIN XapakTep, YMEHbIIAETCS
KOJHMYECTBO OCAJKOB, a B JIETHUI MepHoj HAOIIOJAIOTCS BBICOKHME TEMIIEPATypbl U MHTEHCUBHOE
ucnapeHue. 1o o0yCIIOBIMBAET CE30HHBIE U3MEHEHUS peXUMa yBJIaKHEHUs no4B. B noiime pexu
[IPEUMYLIECTBEHHO pPACIPOCTPaHEHbl AJIJIIOBUAJIbHBIE, JIyIOBO-AJIIIOBUAJIbHBIE U CEPO3EMHBIE
MOYBHI. AJLTIOBHANIBHBIE TMOYBBI CHOPMHUPOBAIKCH TOJ BO3JIEHCTBUEM pPEUYHBIX MABOAKOB U
OTJIMYAIOTCS BBICOKUM COJEP>KAHUEM OPraHMYEeCKOro BEIIECTBA U XOpOILIEH CTpPyKTypou. Takue
ITOYBHI CO3/JJAI0T OJIaronpUATHBIE YCIOBUS JIsl OOUTAHUS J10°K/IEBBIX YE€PBE, TOCKOJIBKY ITUTEIbHOE
BpEMS COXPAHSIOT BJary M XapakTepU3yloTcs HAKOIUIEHHEM OOJIbIIOr0 KOJIMYECTBA PACTUTEIbHBIX
octatkos [1, 3-6].

EcrecTBeHHBII pacTUTENbHBIH TOKpPOB BaOJb OeperoB peku CaHrzap pasinyaercss B
3aBUCHUMOCTH OT SKOJOIMUYECKHUX ycioBHH. B mpuOpexHOll 30HE IIMPOKO paclpocTpaHEHbl MBa,
TOTOJIb, JI0X, TPOCTHUK U JPyTHe BIaroito0uBble pacteHus. OHU (pOPMUPYIOT JIUCTOBYIO MTOACTUIIKY,
CIOCOOCTBYIOT HAKOIIJICHUIO OPraHMYECKOTO BELIECTBA B [TI0UBE, COXPAHEHHUIO BJIATH U CTAOMIIM3aLIUU
MHUKPOKIMMAaTa. DTH (aKTOPbI SABIAIOTCS BaXXHBIMH 3KOJOTMUYECKHUMH YCIOBHSIMU Ul TTOYBEHHOU
(daynbl, ocoOeHHO 18 IpeacTaBuTeneit cemerictea Lumbricidae [2, 8-13].

B nocnegnue roapl M3MEHEHUs KiIMMarta, IMepepaclpeieseHue aTMOC(EpPHBIX OCaIKOB,
aHTPOIOTEHHAsl Harpy3Ka Ha BOJHBIE PECYpPChl 1 MHTEHCUBHOE MCIIOJIb30BAaHUE 3EMEIIb OKA3bIBAKOT
CYIIECTBEHHOE BIHMSHME Ha €CTECTBEHHOE COCTOSHHE NPUOPEXKHBIX JKOCUCTEM. B OTIenbHBIX
pailoHax CHUXEHHE BIIQXXHOCTH IOYBBI, YMEHBIIEHHE COJIEP’KaHUs OPraHUYECKOTO BEIECTBA U
pa3pekeHre pacTUTENBHOTO TOKPOBA CO3/1al0T HEOIAronpUsTHBIE YCIOBUS Ul TOYBOOOUTAIOLINX
0€CI03BOHOYHBIX KUBOTHBIX [15-17].

B cBs13u ¢ 3TUM OlI€HKA MOJIOKUTENILHOTO BIMSHUS J0Xk/1eBbIX yepBeil (Lumbricidae) Ha mouBy
U pacTUTENIbHOCTb, ONpeieNieHUe MIOTHOCTH MOMYJISINI MOCTOSHHBIX BUIOB, a TaKXKe pa3paboTka
g depeHIIMPOBAaHHBIX MEp MO OXpaHe PEeAKUX BUIOB, UMEIONIMX 3KOJOTMYECKOE 3HadeHHe, B
sKocucTemMax Oacceiina pekn CaHI3ap UMEIOT Ba)KHOE HAyYHO-IIPAKTUYECKOE 3HAUCHHE.

Llenp wuccnenoBaHWs — BBIIBUTh W MPOAHATU3UPOBATh OHOJOTMUYECKOE pa3HOOOpasue
npeacTtaBuTeneil cemerictBa Lumbricidae (moknmeBpIx uepBei), OOWTAIOMIMX B JKOCHUCTEMAax
Oacceitna pexu CaHr3zap.
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Hayunoe wn3yueHue BHUIIOBOTO cOCTaBa U OMOpPa3HOOOpa3us MOXKIACBBIX YEpPBEH CEMEUCTBa
Lumbricidae Haganoce Bo Bropoii nojoBuHe XIX Beka. [lepBbie pyHIamMeHTaIbHBIE HCCIEIOBAHMS
obun mpoBeneHsl Yapiap3om Jlapsunom. B omyOnmkoBannoit B 1881 romy paGore oH HaydHO
000CHOBAJI POJIb JOXKAEBBIX YEPBEH B IMpolleccax MOYBOOOpa30BaHMS, MEPePadOTKE OPraHUICCKUX
OCTAaTKOB U UX 3HaueHHE B (DYHKIIMOHHPOBAHUU MPHUPOIHBIX dKocucTeM. CylllecCTBeHHBII BKIaJ B
M3y4YeHHE BHJIOBOTO cocTaBa cemeiicTBa Lumbricidae BHec anuane Posa, kotopsiii B 1893 romy
MepecMOTpell PsJl POJAOB U BHUJIOB JJAHHOTO CEMEMCTBA, YTOUHUB MX CHUCTEMATUUYECKOE IMOJIOKECHHE
[10-13].

UccnenoBanus, MOCBSMIEHHBIE aJanTallMd JIOKICBBIX YEpBEl K pa3lIU4YHBIM YCIOBHIM
oburanus, npopogmk M. Bumsrensm (1900, 1903), T. C. Ilepens (1970) u M. byme (1972).
Bomnpocamu onricanusi HOBBIX BUIOB U ONPEACTICHUS UX (UIOTC€HETHIECKOTO POJICTBA 3aHUMacs Y.
Uyszau (1990). B XXI Beke Takue yuénsie, kak Samuel W. James, Jorge Dominguez u Maria J. Pérez-
Losada, mpumeHsisti metoabl MoJekyispHod ¢unoreHetukn u JIHK-OapkogupoBaHus, CMOTIH
BBISIBUTh T€HETHYECKUE Pa3INuUs MEXAYy MOP(POJOTHUECKU CXOAHBIMU BHJIAMHU J0XKIEBBIX YepBei
[13, 14-16].

Hctopus m3yuyenus mnpezncraButeneil cemeiictBa Lumbricidae Ha Tepputopun Y30ekucraHa
HaunHaetcs ¢ koHua XIX Beka. B 1871 rony pycckuit ecrectBorcnsitaresns A. [1. @equeHko BnepBbie
coOpait 06pa3ibl JOXKAECBBIX UePBEIl HA TEPPUTOPHH COBpeMeHHOT0 Y30ekucrana. Brociencrsuu 3tu
KOJJIEKIIMM OBLIM HCCieoBaHbl BuiibrenbMoM MuxasnbCeHOM, KOTOPHI BKJIIOUMI B HAyYHYIO
JUTEPATYPy CBEICHUS O PsJe BUIOB, BCTPEUAOIINUXCS B JaHHOM pernoHe. Ocoboe 3HaYCHHE s
M3y4YeHUs JIOKIEBBIX YepBel Y30ekucrana umerot uccienoBanus A. FO. Paxmarymnaesa. B nepuon
¢ 2010 mo 2022 roxg uM OblIa BCECTOpPOHHE HccienoBaHa (ayHa MokaeBbIx uepBeil FOxxHOro
VY30ekucrana, B pe3yabTaTe 4ero MpruBeeHBI CBEACHUS 0 9 BUIaX U 2 OABUIAX.

B wuccnenoanuu W. M. AOpymnaeBa u coaBTopoB, onyOinukoBaHHoOM B 2023 ropy,
MPOaHATN3UPOBAHO PACIIPOCTPAaHEHHE Ha TEePPUTOpUM Y30ekucTaHna 23 BUAOB M S5 TOABHJOB,
oTHocsMXCs K 9 poxgam cemeiictBa Lumbricidae [1].

Obvexm u Memoovl UCCIEe008AHUSL

UccnenoBanus npoBogwiuck B 2023-2026 romax B 3kocucTemMax OacceifHa peku CaHrsap
JUku3zakcko  o0acTM ¢ LENbI0  H3yYeHWs  paclpoCTpaHEHUs  JOXKIEBBIX  uepBei
(http://taxo.drilobase.org/).

N3yuyenune noxKAeBBIX YEPBEN U ONPEACIICHUE UX BUOBOM PUHAJIEKHOCTH OCYIIECTBIISIINCH
¢ ucnonb3oBaHueM onpenenureneit u Monorpaduii T. C. Ilepens u A. 10. PaxmarynnaeBa, a Takxke
Ha OCHOBE JaHHBIX MUPOBON TakcOHOMHUYECKOW 6a3bl cemeiictBa Lumbricidae (Bepcus 2023 1) [1,
7-14].

Pe3zynomamur uccneoosanus

Bna)xHOCTb TOUBBI SBISETCS OJHUM M3 BAXHEUIIMX JKOJIOTMYECKHX (DAKTOPOB HAa3eMHBIX
SKOCUCTEM M  OCHOBHBIM  IIOKa3aTeleM Cpelbl, ONpPEACISAIONIUM  >KU3HEAEATEIbHOCTD,
pacrpocTpaHeHHe W Pa3MHOKCHHE ITOYBOOOWTAIONIMX OpPraHM3MOB. JIsl JOXKIEBBIX dYepBel
cemeiictBa Lumbricidae BIaXXHOCTP — HE TOJIBKO HEOThEMJIEMasi 4acTb Cpelbl OOMTaHMs, HO U
HEOOX0IMMOE YCIIOBHE HOPMAJIBHOTO MPOTEKaHUs (U3UOIOrMYECKuX mporeccoB. IlockombKy 3TH
’KMBOTHBIE JIBIIIAT Yepe3 KOXKY, COXpaHEHUE BIAXKHOCTH OBEPXHOCTH Tella SIBISETCS 00s3aTeTbHBIM
ycinoBueM 3¢ ¢GeKTHBHOTO Tazoo0MeHa. B mpubpexxnoit 30He pekn CaHr3ap BIaXHOCTH ITOYBBI
U3MEHAETCA B 3aBUCUMOCTH OT THAPOJIOTHYECKOIO pEXUMa DPEKH, YPOBHSA T'PYHTOBBIX BOI,
KOJIMYECTBA aTMOC(EPHBIX OCAJKOB, MEXAHUYECKOTO COCTaBa MOYBBI U COCTOSIHUS PACTUTEIHHOTO
nokpoBa. BOnu3m pycna peku BIaKHOCTb IOYBBI COXpPAHSETCS HAa OTHOCHTEIBHO CTaOWIBHOM
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YpOBHE, TOTAa Kak MO Mepe yAaleHus OT Oepera 3TOT MOKa3aTeilb MOCTENEHHO CHUXKAeTCs.
dopMHpoBaHHe T'PaJUeHTa BIAKHOCTH OOYCIIOBIIMBAET BBIPAKEHHBIE HKOJIOTMUECKHE Pa3inyus B
pacripesielieHuH TIOYBEHHOH (payHBI.

B arponenosax nmpuOpexHoil 300 peku CaHr3ap IUIOTHOCTb PAaCHpPOCTPAHEHHS JOXKICBBIX
yepBell M3MEHSETCSl B 3aBUCMMOCTH OT THIIA IOYBBI, YPOBHS €€ YBIaKHEHUS, COJCp>KaHUS
OpPraHMYECKOro BEIIEeCTBA, CTENEHH OOpabOTKU 3eMeb M CE30HHBIX YCIOBUN. AHAIM3 YCIOBUI
OoOUTaHMsA W CpeAHEH IUIOTHOCTH TMpefcTaBuTenell cemerictBa Lumbricidae B mpuOpexHBIX
9KOCHCTEMAX II0Ka3aj, YTO Ha IAxXOTHBIX 3€MIISIX IUIOTHOCTH cocTaBisger 20-60 ocoOeii/m2, Ha
CEJIbCKOXO3SMCTBEHHBIX YIOAbsiX, yA0OpeHHbIX opraHukod, — 50-80 ocobeit/mM?, Ha ayrax
nacroumniax — 60-90 ocobeili/M?, a B HanboJ1ee OJIaronpUsITHBIX IKOJIOTHUECKUX YCIOBHSIX IOCTUTAET
70-100 ocobeii/m?.

Pacmipoctpanenne BumoB cemeiictBa Lumbricidae TeCHO CBS3aHO CO CTEMEHBIO YBIAKHEHUS
noyBbl. B mouBax, OorarblX OpraHMYEeCKMM BEIIECTBOM M XOpOIIO OOECHEUEHHBIX BJIArow,
HabmroaTes 60see BEICOKOE BUIOBOE Pa3HOOOpa3He U 4aCTOTa BCTPEUYaEMOCTH JTOKICBBIX YEPBEH.
B takux ycnoBusx oHu 3QGEKTUBHO UCTOIB3YIOT B KAYECTBE UCTOUHHUKA TUTAHUS JTUCTOBOU Omaj 1
neperHoil. B BepxHem u cpeanem TeueHuu peku CaHrzap, 0COOEHHO B NOMMEHHBIX Yy4yacTKax,
Omaromaps CpaBHUTEIBHO BBICOKOW BIAKHOCTH TMOYBBI C(HOPMHUPOBAIKHCH OarONpPUSITHBIE
HKOJIOTUYECKHUE yCIIOBUS [isl oOuTaHus npeacraBureneii cemeiictsa Lumbricidae. B stux paiionax
OJTHOBPEMEHHO BCTPEYAKOTCS BHUJIbI, OTHOCSUIMECS K AIMUINCWHOW U SHIOTEMHON 3KOJOTHMYECKHM
rpynmnaM. Ha Gosiee ynan€HHBIX OT peKH U 3aCYIUIMBBIX yU4aCTKaX COXPaHSAIOTCS MPEUMYIIECTBEHHO
BU/IbI, yCTOMYMBBIE K HEIOCTATKY BJary.

Ha yuacTkax ¢ 1OCTaTo4HOI BJIaKHOCTHIO MOYBBI AKTUBHO MPOTEKAET MPOILECC PA3TIOKEHHS
OpPraHUYECKHX OCTATKOB. JTO CO3MAET OIaronpusTHHIC YCIOBUS JIJIsl pa3BUTHSI MUKPOOPTraHU3MOB. B
pe3yabpTare pacimpsieTcss KopMoBasi 0aza JOXKICBBIX YepBEH U YBEIMYMBAIOTCS BO3MOXXHOCTH UX
pacnpoctpaneHusa. [Ipy CHIDKEHUM BIOKHOCTH T[OYBA VYIUIOTHSETCS, YTO OTpaHUYHUBAET
MepPEeIBIKEHIE U TUTAaHUE JOKACBBIX YEPBEH.

[InoTHOCTh TOMYNALMK SIBJISIETCS OJHUM M3 HamOoJiee YYBCTBUTEIBHBIX HIKOJIOTHMUECKUX
MoKasaresiei, 3aBUCAIINX OT BIAKHOCTH OYBbI. MHOTOUMCIIEHHBIE UCCIIEI0BAHUS CBUETETHCTBYIOT
0 TOM, YTO C YBEJIMUYEHHEM BIQXXHOCTHU IOUYBHI BO3PACTAIOT OMOMAacca M YUCIEHHOCTh JOXKAECBBIX
yepBel. AHalornyHasi 3aKOHOMEPHOCTh HaOmromaeTcst U B mpuOpexxHoi 30He peku Canrzap. Ha
YBIQKHEHHBIX yYacTKaxX MOWMBI B BEPXHUX CJIOSX IMOYBBI HAKAIUIUBAETCS OOJBIIE OPraHUYECKOTO
BeIleCTBA. B ATHX YCIOBUSX YBEJIMYMBAETCS KOJUYECTBO KOPMOBBIX PECYPCOB IS JOMKIEBBIX
4yepBei, 4TO CIIOCOOCTBYET YCKOPEHHUIO BOCCTAHOBIEHUS MX momymsiuil. CoxpaHeHHe cTaOUIbHON
BJIQXKHOCTH B T€UEHHUE BEreTallMOHHOTO CE30Ha TaKXKe MOBBIIIAET BEIKUBAEMOCTh MOJIOABIX 0COOCH.
B netHuii mepuon, ¢ MOBBIIICHHEM TEMITEpPaTyphl BO3AyXa W YMECHBIIICHHEM BIKHOCTH TIOYBBI,
HaOJIIOAIOTCS PEe3KUe M3MEHEHHUs IUIOTHOCTH momynsnuii. Yacte ocobelr murpupyer B Oosee
TyOOKHE CJIOU TIOYBBI, TOTAA KaK JIPYrHe BPEMEHHO MPEKPAlIalOT aKTUBHYIO KU3HEACITEIbHOCTD.
[Ipy mpOAOMKUTENHHONW 3aCyXe CHHKACTCS WHTEHCUBHOCTH PA3MHOXKEHHS, YTO TPUBOAUT K
COKpAIICHUIO YWCJICHHOCTH TMOMyIsiuu. TakuMm 00pa3oM, BIXXHOCTh IOYBBI OKa3bIBAET
HEMOCPEACTBEHHOE BIUSHUE HE TOJIBKO Ha BBDKMBAEMOCTh CYIIECTBYIOUIMX OCO0€W, HO U Ha
(dbopMupoBaHUE MOCIEAYIOUINX MOKOJICHUN TOMYISIUH.

B arporieno3ax mnpubpexxHoi 30HBI peku CaHrsap MOXKIEBble 4YepBH ObUIM H3YYEHBI B
COOTBETCTBHH C 3KoJIoTMueckoil kinaccupukanueit Mapcens byme (Marcel Bouché, 1971, 1972,
1977), ocHOBaHHON Ha OCOOEHHOCTSAX WX MECTOOOMTAHUS, NMUTAHUS M POIOLIEH NeATeIbHOCTH.
CornacHo gaHHOW KiaccuuKkanuu, MpeacTaBuTenu cemeiictBa Lumbricidae OblIM pasaeneHsl Ha
TPU DKOJIIOTUYECKHUE TPYIIBI: SMUTCHHYIO, DHIOTEHHYI0 M aHelU4HyI0. BumoBoe pa3zHooOpasue
SBIISIETCS ONHUM W3 BaXHEHIIUX OWONOTHYECKUX TIOKa3aTeNel, OTPaKalolmuX YCTONYMBOCTH
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MTOYBCHHOM AKOCHCTEMBI. B yCIIOBHSX JOCTAaTOYHOTO YBIQKHEHHUs Ojaromaps yBEIWUYEHHUIO YHCIIA
AKOJIOTHYECKUX HHII Ha OJHON TEPPUTOPUU MOTYT OJHOBPEMEHHO COCYIIECTBOBATh HECKOJILKO
BUJI0B. Ha BIIa)HBIX y4acTKax MpuOpexHOU 30HBI peku CaHr3ap colep:kKaHue BIIard B Pa3IMYHBIX
TOPU30HTAX TOYBBI HEOIMHAKOBO, YTO CO3/AET YCIOBHS JJIsi OMTHOBPEMEHHOTO OOMTAHMSI JTOKIEBBIX
YepBell C pPa3IMYHBIMU JKU3HEHHBIMH CTPATETHSMHU. Tak, MPEACTaBUTEIM DSIHUTICHHON T'PYIIITHI
MPEUMYIIECTBEHHO OOUTAIOT B CJIOE JIMCTOBOTO OMNaja, dSHIOTCHHBIE BUJIBI — B OOTaThIX T'yMYyCOM
MUHEPAJILHBIX TOPU30HTAX MOYBKI, @ AHEI[UYHBIC BUBI COOPYKAIOT ITyOOKUE BEPTHKAIBHBIC XOJIbI,
obecreunBasi IEPEHOC OPTraHUYECKOTO BEIISCTBA MEXIY MOBEPXHOCTHBIMU M TIIYOOKHMH CIIOSMU
ITOYBBI.

B Oacceitne peku Canrsap BbIsiBiIeHO 19 BU0B M oaBu10B ceMelictBa Lumbricidae, kotopbie
OBUTH pacrpeieNieHbl 0 YKOJOTUYECKUM KareropusiM. Ha mpuOpexHO TEppUTOPHH PEKU BUJBI,
OTHOCSIIHECS K SIIUTEMHON YKOJIOTUYECKOM IPyIIIe, pAaCIPOCTPAHEHBI IPEUMYLIIECTBEHHO B BEPXHUX
CJIOSIX TIOYBBI C OTHOCHUTEIIPHO BBICOKOW BIXKHOCTBIO. OHHU MOCTOSIHHO YYacTBYIOT B Pa3sIOKCHUU
OMaBIICH JIMCTBBI U HaBO3a, IepepadaTbiBas OpraHnYeCcKue OCTaTKu. B arporieHo3ax 6acceliHa peku
YCTaHOBJICHO pACIPOCTPAHEHUE CIEAYIOUIMX MpeACTaBUTeNed sSNnureiHoi rpynmnel: Perelia
arnoldiana, Perelia chlorocephala, Perelia microtheca, Perelia ophimopha, Perelia stenosoma,
Perelia persiana, Perelia turcmenica, Bimastos parvus, Eiseniella tetraedra, Eisenia fetida, Eisenia
nordenskioldi nordenskioldi, Eisenia nordenskioldi acystis u Lumbricus rubellus.

0,
17 5,30%
31,50%
6
63,20%
1
[ ]
SUTeH SHOoTeH AHEITNK Eonured " oHAOTEH ¥ aHEIHK

Pucynok. Okosnornyeckue Tpynmbl JOXKAEBBIX YepBeH, IIHMPOKO PACHPOCTPAHEHHBIE B MPHUOPEKHBIX
skocucTteMax pexu CaHrzop

B arpouieno3ax 0acceifHa peku BBl SHIOTEHHOM SKOIOTMYECKOM IpyMIbl pacpoCTPaHEHBI B
HIDKHUX TOPHU30HTAaX IIOYBHI, MPEHMYIIECTBEHHO B OOTaThIX T'yMYCOM MHUHEpPaIbHBIX ciosx. K
JTAHHOM TpyIIe OTHOCATCA Aporrectodea caliginosa trapezoides, Aporrectodea caliginosa
caliginosa, Aporrectodea rosea, Aporrectodea jassyensis, Octolasion lacteum n Octolasion cyaneum.
B arpomeno3ax mnpuOpexHOW 30HBI M Ha NPWIETAIOMIUX TEPPUTOPHUIX TaKKE OTMEUYCHO
pactpoCTpaHEeHHE TMPEACTABUTENS AHEIMKHOW JKOJOTWYECKOW rpymmbl - Lumbricus rubellus,
00€CTIEYNBAIOIIETO MEPEHOC OPTraHMYECKOTO BEIIECTBA MEXKAY MOBEPXHOCTHBIMH W TITYOOKHMHU
ciosMu 1ouBbl (PucyHoxk).

AHanM3 SKOJOTMYECKOW CT PYKTyphl COOOIIECTB MJOXKICBBIX UepBed B IKOCHUCTEMAX
npuOpexxHoil 30HbI pexkn CaHrap mokasai, uTo K AIUreiHou rpymnmne otHocsaTes 12 Bunos (63,2%),
K sHJoreiHoi rpynne — 6 BunoB (31,5%), a x anenuunoit rpynne — 1 Bua (5,3%). CHnxenue
BJI&KHOCTH TIOYBBl HapylIaeT CIOXKHBIIEECS COOTHOIIEHHWE MEXIY AKOJIOTMYECKHMMH TPYIHIaMH.
[Ipexne Bcero cokpamiaeTcss YHCICHHOCTbh BJIAaroidiOOMBBIX BHJIOB, 3aT€M BHJAOBOW COCTaB
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yOpoLaeTcsd, M HauMHAIOT [peoldnagaTb HEMHOTOYHMCICHHbIE BH[bI, MPUCHOCOOIEHHBIE K
3aCyIJIMBBIM YCJIOBUSIM. OJTO, B CBOK O4Yepelb, NPUBOJUT K CHIKEHUIO WHTCHCHUBHOCTU
HKOJIOTUYECKUX (DYHKIUH, BBIMOIHAEMBIX TIOYBEHHOIN 9KOCUCTEMOM.

Bona sBnsiercss OCHOBHOW (DU3MOJOTMYECKOM Cpeod opraHu3ma AOKIEBBIX depBeil. Ilpu
BBICBIXaHMH KOXHBIX IOKPOBOB HapylIaeTcsl MPOLECC AbIXaHUs, CHI)KAETCsl aKTUBHOCTh (DEPMEHTOB
U 3aMezyisieTcss oOMeH BeulecTB. IIpu yMeHbIIEHUH BIIQXKHOCTH IOYBBI JIOXK/IEBbIE YEPBU CHUXKAIOT
JIBUTATEJIbHYI0 aKTUBHOCTb, COKPAIlal0T UHTEHCUBHOCTb IUTAHUS U CTPEMSTCSI MUHUMHU3UPOBATh
pacxon sHepruu. HekoTopbie BUIbI CIOCOOHBI EPEXOUTH B (PU3NOJIOTHUECKOE COCTOSHUE, OITM3KOe
K aHabMo3y. ITO MPECTaBIsAET cO00M MEXaHN3M BPEMEHHON afanTaliy K 3aCyIJIMBBIM yCIOBHUSM,
OJHAKO IIPH [UIMTEIBHOM COXPAHEHUHU TAKOI'O COCTOSHHUS JHEPreTHYECKHE PECypChl OpraHu3Ma
HCTOUIAOTCS,, YTO IPUBOAUT K IOBBILIEHUIO CMEPTHOCTH. B mocineaHue roasl B pe3yibrare
U3MEHEeHHUsl KiauMata B OacceliHe pexu CaHrzap HaOMIONAIOTCS TOBBILICHHUE JICTHUX TEMIIEPaTyp,
YCWICHHE HCHApEeHHUs M COKpAIlEHWE PEYHOrO CTOKA, YTO MHPUBOAUT K H3MEHEHUIO PEXKHMAa
BIaKHOCTU NOYBBI. [log06HBIE M3MEHEHUST MOTYT BBI3BaTh PAJ HKOJIOTMYECKUX MOCIEACTBUI IS
npezncraButeneil cemeiicta Lumbricidae, B TOM umcie: COKpalieHHe apeanoB paclpOCTPaHECHUs
BUJIOB, CHM)KEHHUE IJIOTHOCTU MOIYJISALMH, JIOKaIbHOE YMEHBIICHUE YMCIEHHOCTH BJIAarojt00UBbIX
BHUJIOB, YBEIMYEHHUE JOJM BHJIOB, YCTOWYMBBIX K 3acyXe, 3aMEIJIEHUE IPOLECCOB KPyroBOpoOTa
OpPraHUYECKOro BEIIECTBAa B IOYBE, CHI)KEHHE MHTEHCHUBHOCTH TI'yMycOOOpa30BaHUs, yXyALICHHE
YCTOMYMBOCTH MOYBEHHBIX arperaroB. B cBs3u ¢ 3TuM ocoboe 3HaueHHe NpuoOpeTaeT NpoBEACHNE
PEryJsipHOIO MOHUTOPMHIA BJIQKHOCTH IIOYBBI B NpuOpexHOoW 30He pexku CaHrsap, oleHka eé
B3aUMOCBSI3U C COCTOSIHMEM MONYJSLMI JOXKICBBIX 4YepBe, a Takxke pa3paboTka Hay4dHO
00OCHOBAHHBIX MEPONPHUATUHA MO COXPAHEHHWIO U PALMOHAIBHOMY YIIPABICHUIO MPUOPEKHBIMU
9KOCUCTEMAMH.

3axnouenue

B npubpexnoil 30He peku CaHrzap BIQXHOCTb IOYBBI SBISETCS OAHMM M3 OCHOBHBIX
9KOJIOTHYECKUX (DaKTOPOB, OMPEAEISAIONINX PACIPOCTPAHEHHUE, MIIOTHOCTh MOMYJSALUNA U BUIOBOE
pazHooOpazue MoXKIeBbIX uepBel cemeiicTBa Lumbricidae. CrabunbHoe coxpaHeHHE BIAXXHOCTH
co31aéT ONaronpusTHbBIE YCIOBHUSA ISl UX JKU3HEACATEIbHOCTH, Pa3MHOXKEHHUS U 3((HEeKTUBHOIO
BBITOJIHEHHUST HKOJIOTHYEeCKUX (yHKIMHA B mouse. [Ipu CHM)KEHMM BIQXHOCTH YMEHBIIAIOTCS
¢u3nonornyeckas akTUBHOCTb, UHTEHCUBHOCTb Pa3MHOXKEHHS M BUIOBOE Pa3HOOOPA3Ue T0XKIEBBIX
yepBell. B cBsi3u ¢ 3TUM M3yueHue JUHAMHMKHU BIaKHOCTH NOYBHI B OacceiiHe pexku CaHrszap u eé
OLIEHKAa BO B3aWMOCBSI3U C OHOJOIMYECKUMH IOKa3aTeIsIMU SBJSIIOTCS BaXKHBIM HAy4HBIM
HAIPABIEHUEM JUUIS ONIPENEIIEHNS SKOJIOTUYECKOTO COCTOSHUS TOYBEHHBIX YKOCUCTEM.
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CURRENT ENVIRONMENTAL CONDITION OF FLOODPLAIN SOILS
IN SHAHDAG NATIONAL PARK, AZERBAIJAN
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COBPEMEHHOE 3KOJIOI'MYECKOE COCTOsIHUE HOI‘/'IMEI;IH])IX IIO4YB
IMAXJTATI'CKOI'O HAIIMOHAJIBHOI'O ITAPKA (ABEPBAU/I’KAH)

©Axmeoosa I’ M., ORCID: 0000-0002-3323-3666, SPIN-x00: 9135-0490, kano.6uon.nayx,
baxunckuii eocyoapcmeennwiii ynusepcumem, 2. baky, Azepoaiioxcan, gunelahmadova@bsu.edu.az

Abstract. Soil-forming processes in floodplains occur under specific conditions. The floodplain
area is periodically flooded, which contributes to a rise in groundwater, affects the direction and
intensity of microbiological processes in the soil, and influences the type of natural vegetation and its
productivity, as well as the salinity regime of soils and groundwater. Repeated disruptions in the soil
formation rhythm are reflected in the morphology and properties of floodplain soils. The article
examines the current state of the soil cover in Shahdag National Park, the largest nature conservation
area in Azerbaijan. It provides a bio-ecological characterization of the alluvial-meadow and alluvial-
meadow-forest soils found in the area and presents soil fertility indicators such as humus content,
total nitrogen, and soil reaction (pH).

Annomayus. [TouBooOpasyrolue Iporeccsl B MOWMax peK MPOTEKAIOT B OCOOBIX YCIOBUSIX.
Tepputopus oMbl NEPUOAMYECKH 3aTAIUIUBACTCS, YTO CIOCOOCTBYET MOIBEMY YPOBHS IPYHTOBBIX
BOJI, BIIMSIET HA HAPaBJI€HHE U NHTEHCUBHOCTh MUKPOOHOIOIMUECKUX MPOLECCOB B MIOYBE, a TAK¥KE
Ha THUII €CTECTBEHHOMN PACTUTEIBHOCTH U €€ IPOAYKTUBHOCTbD, a TAKXKE Ha PEKUM 3aCOJICHUS [T0YB U
rpyHTOBBIX BOJ. I[loBTopstommecs HapylleHUsi pUTMa IOYBOOOpPA30BaHMS OTPaXalOTCA Ha
MOp(OJIOTHH U CBOMCTBaX MOMMEHHBIX MOYB. B cTarbe paccMaTpuBaeTCs COBPEMEHHOE COCTOSIHUE
MOYBEHHOTO MOKpoBa B [Ilaxarckom HalMOHAJIBHOM IMApKe, KPYMHEHIIEH TPUPOJOOXPAHHON 30HE
Azepbaiixana. B Hem maercs OumosKosornyeckas XapaKTepUCTHKA aJlTFOBUAJIbHO-YTOBBIX U
AJUTIOBUAJIBHO-JTyTOBO-JIECHBIX IIOYB, PAacHpOCTPAaHEHHBIX B OJTOM paliOHE, M MPEICTaBICHbI
MoKa3aTeNy IUIOIOPOAMs MOYB, TaKME KaK COJAEp)KaHHe IyMmyca, OOILero cojepkaHus a3oTa U
peakuus noussl (pH).

Keywords: Shahdag National Park, soil cover, alluvial-meadow soils, alluvial-meadow-forest
soils, humus content, soil reaction.

Knrouesvie cnosa: lllaxparcknii HAIMOHAJIBHBIN IapK, IMOYBEHHBIM MOKPOB, AJIIIOBHAIBHO-
JIyTOBBIE TIOYBBI, AJTTIOBUAJILHO-TTYTOBO-JIECHBIE TTOUBBI, COJIEpPKaHNE TyMyca, peaKius OUBBI.

Studying Earth's natural systems and the characteristics of their transformation under the
influence of various factors makes it possible to address issues of regional ecogeography. The
mountain landscape of the Greater Caucasus region, including Shahdag National Park, is
characterized by altitudinal zonation, a complex spatial structure, and dynamic development.
Mountain ecosystems are fragile and highly susceptible to the impacts of climate change and ill-
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conceived economic activities. This results in a reduction of high-quality habitat areas and a decline
in regional biodiversity. In an effort to address socio-economic challenges, the high-mountain
geosystems of the Greater Caucasus have been subjected to significant anthropogenic pressure in
recent decades. The application of modern technologies for effective natural resource management in
mountainous areas remains insufficient, and local authorities do not always fulfill their
responsibilities — factors that directly impact the region's natural landscapes.

The prevailing view remains largely one of an ecological culture characterized by inexhaustible
natural resources and a minimal connection between humans and the environment. In recent years,
anthropogenic pressure on the natural environment of high-mountain regions has led to numerous
negative ecological consequences. Significant changes have occurred in the water balance and
chemical composition of many rivers in the Greater Caucasus, while the forests within the national
park have suffered greatly due to past logging and uncontrolled livestock grazing in forest clearings.

The aim of the study is to analyze and assess the current state of alluvial-meadow landscape-
soil complexes in the Shahdag National Park region, identify the characteristics of their
transformation resulting from human impact, and formulate measures for their rational and optimized
use. Many rivers flow through the Greater Caucasus, and many of them have well-developed river
valleys. Floodplain soils appear in intermittent strips under gallery tugai forests in the floodplains of
rivers on the southern and northeastern slopes of the Greater Caucasus. In this area, there are two
types of soils in river valleys: floodplain-meadow-forest soils and floodplain-meadow soils. In the
modern soil classification of the republic, these soils are called alluvial. The term 'alluvial' emphasizes
the role of alluvial processes in the formation of floodplain soils—that is, the deposition of suspended
materials by floodwaters, the erosion of the floodplain, and the redeposition of water-borne particles
on the surface as a layer of alluvium.

Materials and methods of the study

Covering an area of 130,508.1 hectares, Shahdag National Park is the largest national park in
both Azerbaijan and the entire South Caucasus (Figure 1). The aim of establishing the park is to
protect mountain forests, as well as alpine and subalpine ecosystems, conduct scientific research,
monitor the environment, raise public environmental awareness, and foster the development of
ecotourism in the area. The park's layout and geography encompass a vast and complex territory
spanning the high and mid-mountain zones of the Greater Caucasus mountain range [1, 2].

The national park does not consist of a single, contiguous tract of land; rather, it extends across
the territories of six administrative districts in the northern and northwestern regions of Azerbaijan.
The park can be divided into the following regional sectors: the Northern Sector (Quba and Qusar
districts)—this section encompasses the park’s highest mountainous zone. Azerbaijan’s highest peaks,
Bazarduzu (4,466 m) and Shahdag (4,243 m), as well as the famous Tufandag, are located in this
sector. Ancient ethnic mountain villages such as Laza (in Qusar district), Khinalig, and Griz (in Quba
district), along with frozen waterfalls, are key features of this area. The Southwest sector (Qabala,
Oghuz, and Ismayilli districts) encompasses the southern slopes of the Greater Caucasus range. The
zone is rich in dense forest cover (primarily beech, hornbeam, and oak forests) and valleys. The basins
of high-volume mountain rivers, such as the Goychay, Damiraparanchay, and Vandamchay, are
located here. The Southeast sector (Shamakhi district) forms the southeastern boundaries of the park
and includes the Pirgulu State Nature Sanctuary. It is characterized by a landscape of relatively lower
mountains and forest-steppe terrain [11, 12].
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Figure 1. Shahdag National Park

The park's internal management and protection map is divided into functional zones with
distinct regimes: a strict protection zone, consisting of areas of undisturbed nature where human
activity is completely prohibited and only scientific research is permitted (e.g., high-mountain glacier
areas); an ecotourism and recreation zone, comprising areas where tourist movement is permitted and
designated trekking routes are located; and an economic activity zone, which is a transitional area
surrounding the park where the local population engages in traditional agricultural activities [3, 4].

We conducted field studies to examine the soil cover of the alluvial meadows in Shahdag
National Park (Figure 2). We also utilized literature sources and cartographic materials. Analyses of
the collected soil samples were performed using standard methods.

Alluvial-meadow-forest soils are found in the territory of Shahdag National Park on the wide
floodplain terraces of the main rivers, where there are conditions for groundwater recharge and the
influence of the floodplain regime. Genetically, these soils are insufficiently studied. Even in the
research materials from the 1920s-30s by S. A. Zakharov, V. P. Smirnova-Loginova, and A. N.
Izyumov, floodplain-meadow-forest soils were identified as an independent type called lowland forest
“tugai” soils [3, 4].

Later, hydromorphic and semi-hydromorphic soils were studied in more detail by G. A. Aliyev
[5].

The term “tugai” is connected with the name of the forests (tugai), which stretch in narrow
discontinuous bands along large and small rivers flowing through lowland treeless areas of
Azerbaijan, including poplar (Populus sp.), willow (Salix sp.), pear (Pyrus sp.), and others.

Alluvial meadow-forest soils have a distinctive morphological profile that noticeably sets them
apart from soils developed outside floodplain conditions. They are characterized by sharp layering
and the frequent alternation of layers with different particle sizes (sand, silt, and gravel), which is
related to the lithological composition of the alluvium deposited during floods and the duration of
those floods [6].

Since soils in the dry steppe zone receive almost no rainfall during the long, hot summer,
processes of carbonation and sometimes even salinization of the profile can easily occur here when
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groundwater is close to the surface. This also applies to the soils being described. We have been
studying the current state of floodplain soils in the Greater Caucasus, within the territory of Shahdag
National Park, for several years [7, §].

Figure 2. Fieldwork on the floodplain soils in Shahdag National Park

Results and discussion

An example of such soil can be seen in a characteristic profile laid out 400 m west of the
Gudyalchay River.

O — 0-1 cm — dry litter

AUzv — 1-10 cm — gray-brown, medium loam, loose, dry, roots, clear transition, fizzes slightly

A/BCagv — 10-35 cm — light gray-brown, clayey, dense, moist, layered, bluish and ochre spots,
fizzes slightly

BCAg — 35-69 cm — gray-brown, medium loam, moist, bluish and ochre spots, fizzes

BC/Cagl — 69-105 cm — whitish-tawny, heavy loam, moist, layered, fizzes

Within the territory of Shahdag National Park, alluvial-meadow soils form in river alluvium
under the influence of surface and groundwater; these soils are found in distinct patches [9].

The grain size composition of alluvial-meadow-forest carbonate soils is mostly medium to
heavy loam. In some horizons, the content of physical clay decreases to 26.42%, while in others it
reaches up to 50.58%. This variety in grain size composition and the sharp layering, as mentioned
above, is related to disruptions in soil formation rhythm and the lithological composition of the
alluvium deposited during floods. Alluvial-meadow-forest soils contain 2.87-4.80% humus in the top
layer, with a sharp drop in its content down the profile, which is typical for forest-origin soils. In the
lower layers, the humus content is only 0.38-0.76%. Humus reserves in a one-meter layer are 139.10-
246.30 t/ha, which is close to those of mountain gray-brown soils. This soil is fairly rich in absorbed
bases: 18.9-29.3 mg-eq/100 g of soil. Among the exchangeable bases, calcium predominates (Table

1.

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 66




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

Table 1
PHYSICOCHEMICAL COMPOSITION OF ALLUVIAL-MEADOW FOREST SOILS
IN SHAHDAG NATIONAL PARK

Depth,  Humus, Nitro- Phos- Potas-  Exchangeable bases meq/100 pH
_§ cm % gen, % phorus,  sium, g of soil ES/I; 0 0
3 0 0 + ++ me
&38 & & i G Mg™ Na' g ocjz’soil
1 0-23 3,04 0,22 0,18 3,42 - 14,00 8,00 1,00 23,00 8,0
23-50 2,50 0,18 0,14 2,81 - 22,00 990 0,90 32,80 8,1
50-83 1,00 0,10 0,13 3,08 - 15,00 8,00 0,80 23,80 8,0
83-105 0,85 0,08 0,14 2,76 - 14,50 7,00 0,90 22,40 7,9
105-130 0,44 0,06 0,11 3,48 - 13,00 8,00 0,70 21,70 8,2
2 0-25 2,83 0,21 0,18 3,08 - 16,75 6,50 0,90 24,15 8,6
25-54 1,47 0,13 0,12 2,88 - 12,63 475 0,70 18,08 8,8
54-88 0,57 0,09 0,07 2,66 - 11,00 4,50 0,80 16,30 8,5
88-104 0,34 0,07 0,06 2,62 - 12,00 4,00 0,80 16,80 8,7
104-135 0,23 0,06 0,05 2,98 - 10,50 3,60 0,70 14,80 8,4
3 0-28 2,99 0,22 0,20 2,48 - 20,38 7,87 0,80 29,05 8,5
28-57 1,52 0,13 0,11 2,88 - 19,88 575 0,60 26,23 8,7
57-86 0,42 0,09 0,06 2,96 - 19,00 6,50 0,80 26,30 8,4
86-107 0,28 0,07 0,05 2,76 - 17,50 7,00 0,90 25,40 8,6
107-140 0,18 0,06 0,05 2,58 - 16,00 6,50 0,80 23,30 8,7
4 0-18 2,40 0,19 0,21 3,24 - 9,37 8,63 0,70 18,70 8,5
18-37 1,93 0,16 0,20 3,00 - 10,75 7,12 0,90 18,77 8,4
37-54 1,00 0,10 0,17 3,02 - 11,87 475 0,80 17,42 8,7
54-90 0,41 0,06 0,07 3,14 - 10,50 5,00 0,70 16,20 8,6
90-125 0,22 0,05 0,05 2,96 - 9,00 4,50 0,60 14,10 8,5

Carbonates are found throughout the profile, with an average content in the 0-100 cm layer of
10.61+0.51%. Moving down the profile, the amount of carbonates increases to 11.55-13.22%. The
soils are slightly alkaline or alkaline throughout the profile, ranging from 7.9 to 8.7 pH.

Because these soils develop under leaching or alternating leaching conditions, they are usually
not saline.

Traces of human activity and livestock grazing can be seen everywhere in the tugai forests.
Systematic browsing of young forest trees and cutting down trees for fodder have led to sparse tree
cover in many parts of the tugai and have contributed to the intensive growth of thorny shrub
undergrowth. Due to grazing, many types of weeds have invaded the herb layer.

Even though the floodplain soils of Shahdag National Park aren't very fertile, they are extremely
important ecologically. Tugai forests mostly grow in lowland areas devoid of other forests, so
wherever they still exist, they need special protection and restoration. Tugai forests play a big role in
stabilizing riverbanks, protecting the soil from erosion and abrasion, and preventing reservoirs from
silting up. Many of the tree and shrub species in these forests are valuable for their fruits and
medicinal properties.
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In the areas where these soils occur, the normal rhythm of soil formation is frequently disrupted
by the inundation of the soil surface by river water (primarily during flood periods) and the duration
of these inundation events. Alluvial-meadow soils develop under meadow and shrub vegetation.
Abundant herbaceous vegetation plays a significant role in enriching these soils with organic matter
and ash elements. Groundwater lies relatively close to the surface and is typically weakly mineralized.
Modern alluvial deposits — consisting of poorly sorted sandy loam or sandy-gravelly-pebbly material
— serve as the primary parent materials for these soils. The morphological structure of alluvial-
meadow soils exhibits several characteristic features. Foremost among these is the presence of a sod
layer in the upper part of the soil profile. Rhizomatous grasses (such as couch grass, etc.) play a
primary role in the formation of this sod layer. Like alluvial meadow-forest soils, these soils are
characterized by distinct stratification and highly variable granulometric composition.

Table 2
PHYSICOCHEMICAL COMPOSITION OF THE ALLUVIAL-MEADOW SOILS
OF SHAHDAG NATIONAL PARK
Section  Depth, Humus, Nitro- Phosphorus, Potas- Exchangeable bases ESP, pH
cm % gen, % sium, meq/100 g of soil meq/100
% % H Ca™™ Mg™ Na" gofsoil

1 0-21 2,25 0,16 0,16 2,36 - 13,40 7,50 1,00 2190 7,9
21-50 1,62 0,14 0,10 2,54 - 12,11 834 1,10 21,55 8.2
50-74 1,25 0,10 0,09 2,14 - 10,50 7,00 1,10 18,60 8,0
74-93 0,82 0,08 0,07 3,08 - 10,00 6,00 1,00 16,00 8,1
93-135 0,22 0,07 0,06 3,12 - 900 6,50 1,10 16,60 8,2
2 0-20 2,24 0,18 0,17 2,14 - 13,00 4,70 0,80 1850 7,6
20-48 1,28 0,12 0,14 2,32 - 11,20 4,78 090 16,88 17,9
48-71 1,04 0,10 0,13 2,78 - 10,40 3,96 0,70 1506 8,0
71-92 0,98 0,08 0,10 3,04 - 10,50 3,60 0,70 14,80 8,1
92-118 0,79 0,07 0,08 3,24 - 950 450 050 1450 8.2
3 0-18 2,72 0,21 0,20 2,40 - 18,03 7,30 1,10 2643 79
18-45 1,87 0,15 0,17 2,29 - 18,00 7,02 1,00 26,02 8,1
45-80 1,38 0,12 0,16 2,27 - 841 6,09 1,10 1560 8,0
80-110 0,87 0,10 0,12 2,29 - 10,60 6,00 090 17,50 7,9
110-140 0,64 0,08 0,11 2,12 - 890 6,50 1,00 1640 8,2
4 0-20 2,26 0,18 0,18 2,40 - 17,50 439 0,70 2259 84
20-50 1,06 0,10 0,16 2,02 - 817 2,775 050 1142 8,6
50-72 1,03 0,09 0,10 2,72 - 737 325 070 11,32 8,5
72-100 0,99 0,08 0,09 3,12 - 790 375 080 1245 8,2
100-128 0,32 0,06 0,07 2,80 - 680 287 0,60 1027 84

In the soils described here, the thickness of the fine-earth layer is directly related to relief
elements. Specifically, in areas closer to river channels, the soil-formation process is relatively weakly
developed, and this layer is very thin; the soils found here are notable for the primitive nature of their
profiles. Further away from the river channels—on slightly higher sections of the alluvial plains and
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on low terraces — the fine-earth layer is thicker, and the differentiation of the profile into distinct
genetic horizons is more clearly defined. Normally developed soils predominate in these areas.

Gleying develops in alluvial-meadow soils due to excessive moisture, particularly under the
influence of groundwater. Bluish-green or rusty spots, clearly visible in the middle sections of the soil
profile, are characteristic signs of this process. In areas where groundwater lies at greater depths and
gley formation is driven by surface waters, the process affects the AB and B horizons; however, in
areas where groundwater is closer to the surface, it typically encompasses the entire profile.

The profile of alluvial-meadow soils is often calcareous. Carbonates appear as spots and as
fungal-like filaments on the surfaces of aggregates. Leached and deep-calcareous varieties of these
soils are also encountered. They typically develop in areas characterized by high moisture levels from
surface waters and active natural drainage.

Alluvial-meadow soils are sufficiently supplied with organic matter. The average humus
content in the upper soil horizon is 3.2 + 0.4%. Humus streaks are observed at the lower boundary of
the humus horizon. In terms of composition, the humus is of the fulvate-humate type. Due to
prolonged irrigation (in irrigated areas) and the mobility of humus compounds, the humus horizon
has shifted somewhat deeper. The average total nitrogen content in the topsoil layer is 0.23 £ 0.02%.
The C/N ratio is narrow (8.0-9.8), reflecting the effective humification of organic matter.

Like alluvial meadow-forest soils, alluvial-meadow soils are also relatively highly saturated
with bases. In the upper horizon of the high-humus varieties of these soils, the average sum of
adsorbed bases is 29.3 + 2.2 meq/100 g of soil. This value varies significantly across different
subtypes. The soil reaction in the soils described is typically slightly alkaline to alkaline (pH 7.8—8.6)
(Table 2).

No signs of salinization are observed in alluvial-meadow soils. The profiles of these soils are
typically leached of water-soluble salts. The dry residue content throughout the profile does not
exceed 0.10-0.15%. Based on the degree of expression of the flood regime and the developmental
characteristics of the soil-forming process, the following subtypes are distinguished within the
alluvial-meadow soil type: stratified-primitive alluvial-meadow, stratified alluvial-meadow, soddy
alluvial-meadow, and irrigated alluvial-meadow soils.

Varieties of alluvial-meadow soils are distinguished based on characteristics such as leaching,
carbonate content, marly composition, gleying, salinity, solonetzic properties, and gravelly parent
material.

Conclusions

The soils described here possess high potential fertility. The humus reserve in the 0-50 cm
topsoil layer amounts to 200 tonnes per hectare. Currently, these lands are primarily used as pastures
and low-yield hayfields. With minimal drainage work, these soils could be utilized for orchards,
vegetable crops, and melons. Furthermore, there are thousands of hectares of unused, stony-gravelly
land in river valleys (floodplains) within low-mountain and foothill areas. It is possible to bring these
areas into agricultural use by clearing the stones and creating a layer of fine soil through the deposition
of suspended river sediments.
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Annomayus. OgHON U3 OCTPBIX SKOJIOTUYECKUX MPOOJIEM apUIHbIX PErHOHOB A3epOaiikaHa
SBJISIETCS HAIMYHME 03€P-BOA0EMOB, OOJIBIIMHCTBO U3 KOTOPBIX UMEET TEXHOT'€HHOE MPOUCXOXKICHHE.
Ha Tepputopun ANIIEpOHCKOrO INPOMBIIUIEHHOTO PErMOHAa HacuMThIBaeTCs cBble 200 BOIHBIX
OacceifHOB, 3arpsi3HEHHBIX TsOKENbIMU MeTaulaMud (TM) — CBMHLIOM, MEJbIO0 M LIMHKOM, — TJI€
CTENEHb 3arpsi3HeHus 3HauuTenbHO npesbimaet [1/IK. ITpoBenens! uccienoBaHus ¢ LEIbIO MTOUCKA
MOJXOJ0B M MPHUHLIMIIOB OMOTEXHOJOTMH OYMCTKH BOJOEMOB AMIIEPOHCKOTO IMPOMBIIIJIEHHOTO
peruona or TM. Ha mpumepe Menu moka3aHa CHOCOOHOCTb MHUKPOOHOLIEHO32 H30BITOYHOTO
aktuBHOrO mia (MAW) n accounanum npoouoTukoB «DepMu-crapT» K UX akkyMymnsauuu. OducTka
BOJibI OT TM IIpH UCIIOJIB30BaHUU CYXUX MUKPOOHBIX KJIETOK KaK MPOOMOTUKOB «DepMuU-CTapT», TaK
u AU okazanack B cpeHeM Ha 6—7% 3¢ dexkTuBHEEe 0 CPABHEHUIO C KUBBIMU KileTKaMu. CTerneHb
OYMCTKHU OT Me/IU B TeueHHe 1 yaca B cpenie, coaepxaiieit mukpoonory MAU, cocrasnsia B cpeiHeM
69-96%, a B cpeme c¢ mnpoobuotukamu «Depmu-crapry — 84-96%. MAWM u accouumanus
MHUKpPOOPTraHu3MoB «DepMHU-cTapT» XapaKTepHU3YyIOTCsS BHICOKUM MOTEHIUANIOM ajacopOuun TM; kak
envHas OuocucTeMa OHM MOTYT ObITh 3((EeKTHBHBI IpHU pa3pabOTKe OMOTEXHOJOTUH OYMCTKHU
BOJIOEMOB OT 3arpsi3Hstomux BemecTtB. Mcenonb3zoBanme WMAW nns  pemeHns akTyalbHOU
HKOJIOTUYECKOM MpoOIeMBI apUIHOTO PErHOHA — OMOOYMCTKHU 3arpsI3HEHHBIX TSKEIBIMU METAJUIAMU
BOJIOEMOB — TIO3BOJIUT (POPMUPOBATH 3AMKHYThIE OMOTEXHOJIOTMYECKUE XO3AHUCTBA U (D (HEKTUBHO
HCIIOJIb30BaTh PErMOHANIbHBIE BTOPUYHBIE OMOPECYPCHl HAa OCHOBE «OMOKIACTEPHOI0» MOAX0/1A.

Abstract. One of the pressing environmental problems in Azerbaijan's arid regions is the

management of lakes and reservoirs, most of which are man-made. The Absheron industrial region
contains over 200 water bodies contaminated with heavy metals — lead, copper, and zinc — at levels
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significantly exceeding the maximum permissible concentration. Research was conducted to identify
approaches and principles for the biotechnological treatment of water bodies in the Absheron
industrial region contaminated with heavy metals. The ability of the microbiota of excess activated
sludge (EAS) and the association of Fermi-Start probiotics, produced in Azerbaijan, to accumulate
heavy metals was demonstrated using copper as an example. Water purification from heavy metals
using dried microbial cells of both Fermi-Start and EAS probiotics was, on average, 6—7% more
effective than using live cells. Copper removal within one hour in a medium containing EAS
microbiota averaged 69—79%, while in a medium containing Fermi-Start probiotics, it was 80-94%.
The EAS and Fermi-Start microbial associations are characterized by a high potential for heavy metal
adsorption, and as a unified biosystem, they can be effective for developing biotechnologies to purify
water bodies of polluting heavy metals. Using EAS to address a pressing environmental problem in
the arid region—the bioremediation of water bodies contaminated with heavy metals—will enable
the development of closed-loop biotechnological farms and the efficient use of regional secondary
bioresources using a "biocluster" approach.

Knouesvle  cnosa:  AsepOaiijkaH;  BOIOEMBI,  TSDKEIIBIC  METaJUTBl;  3arps3HCHHC
MHUKPOOPTaHU3MbI, OMOOYUCTKA; OMOKIACTEPHBIN MTOIXO/.

Keywords: Azerbaijan; water bodies; heavy metals; pollution; microorganisms; bioremediation;
biocluster approach.

SIBIISISICH OIHUMU M3 CaMbIX OIIACHBIX 3arPsI3HUTENECH OKPYKAIOILEH CPEbl, TAKEIBIE METAILIbI
(TM) Kak 3arpsi3HATENN JaHIIA(TOB MPUBIEKAIOT 0CO00 MpHCcTaNbHOE BHUMaHKe. OHH COCTABIISIOT
3HAYUTEIBHYIO YacTh CPEIU 3arpsA3HUTENEH IKOCUCTEM M IO CBOEMY TOKCHYECKOMY BO3EHCTBHIO
YCTyHaroT TOJIBKO nectuiuaaM. [1ouBeHHBII IOKPOB U BOIHBIE 3KOCUCTEMBI 3arPsSI3HAIOTCS PTYTHIO,
KaJMHEM, CBHUHIIOM, MBILIILSIKOM H JIp., 00IagaroluMy OMOLMAHBIMY CBOMICTBaMU. BKiIroUMBIINCE B
OnoreoxuMuyeckuil 1k, TM o4deHb peaKo W MEUICHHO MOKHAAIOT €ro. B 3Toil cBsi3u mpobiema
MIPEeIOTBPALeHHsI TIOTIaJaHUs STHUX BEIIECTB B KOMIIOHEHTBI 3KOCUCTEM, a TaKXKE OXpaHa U OUYHCTKa
OKpY KaloIllel Cpelibl OT 3arpsi3HEHUS SBIISAIOTCS BAXKHEHIIMMHU Hay4YHBIMU 3a1a4ami [2, 19, 21].

HauOonpmield omacHOCTH MOABEPralTCs MPECHOBOIHBIE SKOCHCTEMbI, B KoTOopeix TM
TEXHOT€HHOT'O IMPOUCXOXKICHUSI aKTUBHO akKymynupyrorcsi. TM mocTymaioT B BOJHBIE CpEeAbl C
MTOBEPXHOCTHBIM CTOKOM, aTMOC(EPHBIMHU OCa/IKaAMU U B COCTABE 3arpsiI3HEHHBIX CTOUHBIX BOJ [23].

[IpuHumas BO BHUMaHUE OCOOEHHOCTH IOBEIEHHs ATHUX BEIIECTB B THAPOIKOCHCTEMAX U
cneun(puky MeTadoiaM3Ma B KHUBBIX OpraHU3Max, IMOCIEACTBUS WX BIMAHUSA Ha OUMOJOTMYECKHE
CHCTEMBI YacTo HenpeackazyeMbl. B mporeccax murpanuu u Ouonorndeckoi Tpanchopmanuu TM B
Pa3IMYHBIX IPUPOIHBIX CPEAax BakHAs POJb MPUHAMIEKUT MUKpoopranusMam [17].

Psan Tsoxénbix meramnos, Hanpumep Zn, Cu, Co, Ni u 1p., B MaJIbIX KOJIMYECTBAaX B KaueCTBE
MHUKPOJIEMEHTOB HEOOXOMUMBI Ui  KU3HENEATENbHOCTH MHUKpPOOpraHu3MoB. OpHako mpu
MOBBIIIEHHBIX KOHLIEHTPAIMSIX OHU MOTYT OBITh TOKCHYHBIMH JUUIsI MUKPOOPTaHU3MOB [3, 5, 9].

A takue TM, Kak cBUHEL], KAAMUMN, PTYTh U ME€/lb, OTHOCATCS K «(KPUTHYECKOM I'PYIIIIE BEIIECTB-
MHIUKAaTOpOB CTpecca OKpyXKawmleld cpeab». MHKpOOHOLIEHO3bl, COCTaBISIOIIUE OCHOBY
COBPEMEHHBIX MPOOMOTHKOB, MPEICTABISAIOT 3HAYUTENbHBIM HMHTEpEC B CBA3M C TEM, YTO OHH
OTHOCATCS K OpraHu3mMam, Har0oJiee MHTEHCUBHO aKKyMYJIUPYIOIIUM TsDKENbIe MeTasusl [8, 11, 22].

B 57Ol CBS3M MOSBUIMCH UAEM NPUMEHEHUS Pa3IUYHBIX TPYNI MUKPOOPTaHU3MOB JUIS
yOaJeHHus METajulIOB W3 PacTBOPOB, UTO MPEACTABISAETCS TEXHOJOTUYHBIM U OYMCTKU BOJ,
3arpsi3sHeHHBIX TM, a Takke NepCreKTUBHBIM JIJIsl U3BJICUSHHS TAKMX METAJIJIOB, KaK cepedpo, 3010TO
U MHOTHE JIpyrue. XOpoIlo H3BECTHAash CHOCOOHOCTh MMKPOOPTraHM3MOB H3BJEKaTh METaJlIbl U3
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BOJIHBIX PAacTBOPOB M HAaKaIlIMBaTh WX JENACT MOTEHIMAIbHO MEPCHEKTUBHBIM HCIIOJIb30BAHUE
TaKoro mpolecca KOHIEHTprupoBanus. Hanpumep, ObUIoO MMOKa3aHO, YTO JUIsl MyPIYPHBIX HECEPHBIX
6axrepuit Rhodopseudomonas spp. u Rhodobacter spp. cBoiictBenHo HakarumBath Zn, Cu, Ni, Hg,
IIPU 3TOM OHM XapaKTEPU3YIOTCS Pa3HOM yCTOMYMBOCTHIO K 3TUM MeTaiiam [10].

[Tokazana cHnocoOHOCTH MEKapcKUx JApoxokei Saccharomyces cerevisiae ouuIIaTh
3arpsiI3HEHHYIO BOAY OT MBIIIBSKA, IPU 3TOM YCTaHOBJIEHO, YTO CTENEHb OYUCTKH BOJABI OT MBILIbSKA
nocrturana 90,45% [14].

B nacrosiiiee Bpemsi MMeeTCs JOCTaTOYHO CBEJIEHUM 00 ycTtoWuumBOoCcTHM K TM pasnuyHbIX
YIJIEBOAOPOAOKUCISIONINX MUKPOOPTraHM3MOB. BhIsiBIIeHa yCTOMUNBOCTh alTKaHOTPO(HBIX OaKTEpHii
Rhodococcus erythropolis, R. fascians, R. rhodochrous u R. ruber x Pb**, Zn*", Mo**, Cu*" u Cr*" B
koHneHtparuu Oonee 100 MM, mokazaHa cmocoOHOCTH Acinetobacter sp. pactu B cpene,
3arpssHeHHOU [IAY W TsDKENbIMM METa/IaMH, a TaKKe OMOAKKyMYJSIHS TSKEIBIX METaJUIoB
Oakrepusmu poaa Bacillus [7, 16, 20].

Hanunuue o3ep-BooeMoB, OOJNBIIUHCTBO U3 KOTOPHIX TEXHOT€HHOTO MPOUCXOXKICHHUS, — O/IHA
U3 OCTPBIX DJKOJIOTMYECKHX MpoOJeM apuIHbIX pernoHoB AsepOaiimkana. Ha Tteppuropumn
Anmeponckoro n-Ba cBeime 200 BoaHbix OacceliHOB, 30 M3 KOTOPBIX SIBISIOTCS CPaBHUTEIBHO
KpYyMIHbIMH, U okollo 130 — menkux. 3arps3nenue TM, HanpuMep, CBUHIIOM B 30HE MPUOPEHKHBIX BOJI
o3epa berok-11lop Boimie onosoro yposus B 300 pa3, meapto — B 200, uunkom — B 170 paz [4, 13, 15,
18].

JlocTaToO4HO OTMETUTh, YTO TONbKO B o03epo berok-lllop u3 33 mnpoMBILUIEHHBIX U
KOMMYHAaJIbHBIX 0OBEKTOB €XKerofHO cOpackiBaeTcst 9—12 miiH M3 3arpsi3HeHHBIX Bof [1].

Lenb ucciaenoBaHus 3aKIIOYaeTCsl B pa3paboTke MeToAa OMOOUMCTKU 03€p ATOr0 PEruoHa OT
TM c¢ ucronb30BaHWEM CHOCOOHOCTH PAa3IMYHBIX TPYII MHUKPOOPTaHU3MOB K aaCOPOIIUH ITHX
XUMHAYECKUX HJIEMEHTOB.

Mamepuan u memoovl ucciedosanus

Jlia uccrnenoBaHus OBUIM HCHONB30BaHbl NPOOBI BOJIBI, B3AThie U3 o03epa berok-1op,
PacIooKEHHOro Ha AMIIEPOHCKOM nonyocTpoBe. CopepikaHue Meau B MpoOe BOJbI MPEBBIIIATIO
BEpXHUI mpenen HopMbl. KonnuecTBo Meau B BOjE ONpEIeNsuld ¢ momolbio mpubopa Palintest
Photometer. OToT MeTann HapsAay ¢ IPYTUMH JIEMEHTaMU — KaJJMUEM, CBUHIIOM, PTYTbIO — SIBIISIETCA
OHUM M3 3arps3HUTENEH BOAHBIX SKOCHCTEM; €ro COAEp)KaHHE B MPHUPOIHBIX BOJAX MOXKET
nocturars 0,3—46 mxr/n [4, 6].

O cnocobHoctT K Ouoakkymymsiiuu Cu2+ MHKpPOOpraHu3MamM CyJWId 10 CTENeHU
MCYE3HOBEHUSI MOHOB MEIU W3 KyJbTypajbHOW KUAKOCTU. B 1mabGopaTropHbIX HcCleTOBaHUSIX IO
copbrmn  Cu MHUKPOOHBIMH KJIE€TKAMHU HaMHM HCIOJIb30BAJUCh: AKTHBHBIM MHKPOOUOIIEHO3
n36bpiTouHoro aktuBHoro mina (MAW) u mpemapar «®epmu-crapr»; cyxas Oumomacca AU u
npenapara «Pepmu-ctapt». buonpenapar «®epMmu-crapr» mnpousBoauTcs B AzepOaiijkaHe Ha
MIPOMBILIIEHHOM ypoBHE (koMmanus «ArpobruoTex»). [Ipenapar orHocuTcs k rpymmne 3QpGeKTUBHBIX
MUKpPOOPTaHHW3MOB, B  €ro  COCTaB  BXOAAT  (OTOCHUHTE3UPYIOLINE,  MOJOYHOKHCIBIE,
a30TQUKCHUpyIOIINUe OaKkTepuu, a TakKe KOHCOPIMYM MHUKPOOPTraHM3MOB U3 IPYMIbl APOKKEBBIX
rpubOB M aKTUHOMHIIETOB. MHHHUMaNbHOE cojepxkanue mMukpoopranusmoB — 1108 KOE. AU
oTOMpaJIn ¢ a’paTopHOM cTaHIMM [OoycaHbl, IJie OYMIIAIOTCSA CTOYHBIE BOAbI I. baky. B kauectBe
HaIOJHUTENA-aIcOpOEHTa UCIIONIb30Balu ApeBecHble onmwiku (pazmepom 0,15-0,35 mm) (Pucynok
1).

buomaccy MUKpOOPraHn3MOB BBICYLIMBAJIN B CTEKISTHHBIX aMITyJIax [10J] BAKYYMOM Ha BOJISIHON
O6aHe ¢ KOHTpolMpyeMol Temmeparypoil. OcTaroyHas BIaXHOCTb cocrtaBimsa 11-13%. Ilocne
BoicymuBanus npu 105 °C nmomyyanu cyxyro Onomaccy, KOTOPYIO HCHOIb30BaI B AKCIIEPUMEHTAX.
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Jlist TTosTydeHust Cyxoii OMOMAacChl MCIOB30BAIH Pa3Hble 00BEMBI CYCIICH3UH PaCTyIIuX KieTok (1
M, 5 M, 10 mr).

EXCESS
ACTIVE
SLUDGE

B

Pucynok 1. buonpenapar «®epmu-crapt», UAU u npeBecHble OMUIKN

[lepron HacTyruieHus (pa3bl CTAIMOHAPHOTO POCTA P BBIPALIMBAHUU OaKTEpHUil B OTCYTCTBHUE
COIM MeAM U B €€ MPUCYTCTBUM HCCIENOBAIM IO ONTUYECKOM IUJIOTHOCTH CYCIIEH3UHM C
UCIIONIb30BaHUEM  (oTodnekTpokoiopumerpa DOK-2. Bnusaue Meam Ha pPOCT W Pa3BUTHE
MHUKPOOPIaHU3MOB U3y4yallu NpHu KoHueHTpauuu conu 0,15-2,1 mr/n. AncopOuuto Meau u3ydaiu B
koj0ax Dpienmeiiepa o6bemMoM 250 M1 B JMHaMU4ecKuX ycinoBusx (PucyHok 2).

Pucynox 2. [Iporiecc amcopOriuy Meau B TMHAMHYECKUX yCIIOBUSX

B xon6w1, conepxamme mo 30 M BOIHOTO pacTBOpa METaJljia, BHOCHIIM HaBECKH OMOMACCHI
NAW u npoOuoTHYEeCKUX MUKPOOPTaHU3MOB B pa3HbIX kommuectBax (100, 500, 750 mr mo cyxomy
BeCy), 3aTeM KOJIOBI MTOMEIaIH B TepMocTaT Ha kKadasiky (130 o6/muH, 25°C). B kauecTBe KOHTPOJIS
WCIIONB30BAIM KOJIOBI C PACTBOPOM MENH, B KOTOpble OMOMacca MUKPOOPTaHW3MOB HE BHOCHIIACH.
Uepe3 20-60 MUH KyIbTHBHUPOBAHUS MHUKPOOHYIO MacCy OTACISUIA OT KHJIKOW CpPEIbl IMyTeM
bubTpany Yepe3 MeMOpaHHBIH (UIBTP, MOCe Yero B (HIBTpaTe aHAIM3HPOBAIHN OCTATOUHYIO
KOHIIEHTpaIuio MeTaioB. Mcxonnas konnentpanus Cu cocrasnsna 4,80 mr/i.
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Konuentpanuio aacopOupoBaHHBIX HOHOB MEIU PACCUUTHIBAIM 110 GOpMyIIe:

_ (Cucx.—Cpasn.)V
m

A

rae A — éMKocTh ancopOmuu, Mr/T copoeHTa; Cucx. M Cpagn. — COOTBETCTBEHHO UCXOIHAS U
paBHOBECHAs KOHIICHTPAIUS PacTBOPA (B IepecyeTe Ha KOHLIEHTPALIUIO MeTalia), Mr/it; V — o0beM
pacTBopa, JI; m — Macca ajacopOeHTa ( B epecueTe Ha CyX0e BEIIECTBO), T.

Ocrarouynoe conepkanre Cu ONMpeaessuid B TUHAMUKE BPEMEHH METOIOM (OTOMETPUHU TIPH
uHe BOHBI 520 HM. JI71sl BBIYHCIICHUS CTENICHN OYMCTKH BOJHOTO PACTBOpA OT HOHOB MeIH ObLIa
UCIIOJIb30BaHa cliieyromas Gopmyna:

(Cucx.— Cpasn.) #100%
Cucx.

J=

rae J — creneHb OYMCTKU BOAHBIX pacTBOpoB OT HOHOB Cu, %; Cucx. U Cpasn.
COOTBETCTBEHHO MCXOJIHOE U PABHOBECHBIC KOHIIEHTpAIlMU pacTBopa (B mepecuere Ha MeTalul), B
MT/IL.

Bpemsi HactymneHus cranumoHapHOW a3kl MpHU  BBIPAIIMBAHUM MHKPOOPTaHU3MOB 0€3
no6asnenus coneit Cu onpeaensiiau Ha ¢porodnexTpokonopumerpe (OIK). s MAU ono coctaBuio
27 4, nns npoouotukoB — 29 u. Hacrymienue cranuonapaoi ¢asel B cpene Habmonamm yepes 29—
32 4y BelpamuBaHusa. B menmom, mpu Hamuumu B cpene Cu HACTyIUIEHHWE CTAIllMOHApHOU (asbl
TopMo3uTCcs 'y MuKpoOuonenoza MAW u mpobuotukoB «Depmu-crapt». Bee wuccrnenoBanus
MIPOBE/ICHBI B TPEX MOBTOPHOCTSX.

Pezynemamut u 0ocysrcoenue

Pesynprarel omnpeneneHus (U3MUECKMX W XUMHYECKHX MapameTpoB o3epa berok-Ilop
npuBenensl B Tabnuie 1. B xoge maboparopHbIx MccleaoBaHU ObLTa MpOBEpEHa aacopOIHMOHHAS
CTIIOCOOHOCTh MPOOMOTHIECKUX MUKPOOPTAHU3MOB TSI 00ECTIEYCHUsT COPOIMH TSDKENIBIX METAJIOB
U3 BOJHOHM cpenbl. B kauecTBe acconmuanuy MpOOMOTHYECKHX MHKPOOPTAaHH3MOB HCIIONB30BAJICS
npernapar «®Depmu-crapt». Pesynbrarel, mnpencrtaBieHHble B Tabnuie 2, MOKa3bIBAIOT, YTO
accoluanus IpoOMOTHYECKUX MUKPOOPTAaHU3MOB MPU BHECEHUHU B BOAY C UCXOJHBIM COJEP>KaHUEM
meau 5,0 mr/a (6onee S ITJIK) camkaer congeprkanue Mmetaiia B Bojie Ha 78%, T. €. MPaKTUUECKH JI0
yposns ITJIK.

Taomuma 1
OU3UKO-XUMUYECKUE [TAPAMETPBI O3EPA BEIOK-ILIOP
Toxazamenu 1JIK Ozepo berok-1llop

pH 6,5-8,5 9,2
PactBopennsIii kucnopom, (Mr Oy/1) <4 6-7

Hutput NO> , (Mr O2/m) 33 0,19

Hutpar NOs  (mr O»/n) 45 0,66

Xnopuapl, Mr/i 350 1834

Cu, mr/n 0,0003-0,046 1,72-5
Temneparypa, °C 12-17

Ha ocHoBanuu JaHHBIX OBLI MMPOBCICH MOHCHBHBIﬁ OKCIICPUMCHT 10 H3YUYCHHUIO
SCP(IJGKTI/IBHOCTI/I KOM6I/IHI/Ip0BaHHOFO HCIIOJIb30BaHUA aI[COp6eHTOB C MHUKPOOPraHuMaMu IJisd
YAQAICHUA TAXKEIBIX METAJIJIOB U3 BOI(HOﬁ CpEabl. 21]'[5[ MMPOBEACHHA SKCIICPUMECHTOB O6p33HBI BOJBI
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o3epa berok-Illop, B KOTOpPBIX cOAEpKaHWE MEOU COCTaBIsLUIO0 4,56 MI/n, NMpomycKanw uepes
OMO(GUIBTPHI (CTEKJISTHHBIE KOJIOHKHU JITMHOM 25 CM) B IBYX BapuaHTax (aKTHBHBIA MHUKPOOHUOIIEHO3
n30bITouHOr0 aktuBHOTO Mia (MAN) u mpenapar «PepmMu-crapr», a Takke cyxas omomacca AU u
npenapar «®DepMu-crapT»), 3amoiHEHHbIE MO cxeMe: l. BhICylIeHHas Ouomacca NpOOHOTHUKOB
«Depmu-crapt» / npenapat «PepMu-cTapT»; 2. BeicylieHHas ouomacca «Depmu-ctapT» + omuiku /
npernapar «®depmu-ctapT» + oOnuiKkd; 3. BbICYIIEHHas Ouomacca akTUBHOro uia / Oumomacca
aKTUBHOTO una; 4. BeicymeHHas onomacca MAUW + omwiku / 6Guomacca MAU + onwmnkw.

Tabmuna 2
OUYMCTKA BOJIbI OT MEJX C ITOMOILBIO BUOAJICOPBEEHTA HA OCHOBE
IMPOBUOTNYECKNX MUKPOOPI'AHU3MOB «®EPMU-CTAPT»
Onemenm II/IK 6 numvesoti Konyenmpayust meou, me/n Cmenens
600e, me/n Hcxoonas Yepes 40 munym ouucmku, %
Cu 1,0 5,0 1,1 78

Bonmy uepe3 kxomoHku mpomyckanu 3 pasa. Ilocie Kakgoro NpOIyCKaHHsS ONpPEAeIsuin
OCTaTOYHOE cozepkaHue Meau. JlaHHbie, MpUBEACHHBIC Ha PUCyHKe 3, MOKa3bIBAIOT, YTO OCHOBHASI
4acTb MeM aJicopoupoBasiack MUKpOOHOM OroMaccoi mocie nepBoro npomyckanus (57%), mociue 2
¢bunsrpoBanus — emie 14%, mocie 3 — 9%.

57 58

B | ¢punprpanus

35 38

B2 dbumpTparus

14 18 18
9 I3 11 3 punbsTpanus
- - . BN
1 2 3 4

BapuanTsl onbiTa

Cmenens ouucmru, %

Pucynok 3. Crenens ounctku Boabl betok-Llop oT Menu npu npomnyckanuu yepe3 ouopunbTpsl. 1 -
Bricymiennas 6uomacca «®epmu-crapt», 2 - Bpicymennas Ouomacca «®Depmu-cTapT» +ONMIKH, 3 -
BricymienHas 6momacca akTUBHOTO Hia, 4 - BeicylieHHast OmomMacca akTHBHOTO Mila+OIUIIKA

Bo BrOpoM BapuaHTe S3KClepUMEHTa OOHApy>KUBAJIM AaHAJIOTUYHYIO 3aKOHOMEpPHOCTH:
OCHOBHOE KOJIMYECTBO MEIM aJcopOHpoBasiochk Ipu mnepBoi ¢uibrpanuu. B o0omx Bapuantax
pe3yabTaThl ObUTH CXOXKHU. TakuM 00pa3oM, B pe3ysbTaTe TPEXKPATHON (PUIIBTpalliU Yepe3 KOJIOHKY C
O6uomaccoll BBICYIIEHHBIX MUKPOOPTaHHW3MOB jaocturanach 80—-89%-Has ouyMCTKa BOIBI OT MEH.
AHanornyssM o0pa3om npoBoauiau uccienoBanus ¢ MAU. Jlanusie, npuBeneHHble Ha Pucynke 4,
MOKa3bIBAIOT, YTO ajacopOupyromas cnocooHocts MAW Obuta 3HAYUTENHFHO HUXKE 1O CPAaBHEHHUIO C
MUKpPOOpTraHu3MaMu-npoorotukamu. llpu 3TOM cymmapHas cTeneHb OYMCTKM OT MeIu Ipu
TPEXKPAaTHOM IMPOITyCKaHUHM uepe3 OHMOPUIBTPBI, COCTOALIME M3 CyXol Ouomacchl mpernapara
«Depmu-cTapT» (B YHCTOM BUJE U C 100aBIEHUEM OMUIIOK), cocTaBisiia 80-89%. TpexkparHoe ke
NponycKaHue 4epe3 OMO(PUIBTPBI, COCTOSIIME M3 CYXOr0 aKTUBHOrO mia (B YMCTOM BHUJAE U C
n00aBIIEHUEM OTIHIIOK), CIOCOOCTBOBAJIO acopOIu Meau Ha 6uoduiibTpe B cpenneM Ha 51-62%.
Bo Bcex BapuaHTax HCHOJb30BAaHME JAPEBECHBIX OMUJIOK B KayeCTBE JIOMOJIHUTEIHHOTO
aicopOMpPYIOLIEr0 Marepuana TMOBBILAI0 CTENeHb OYUCTKH 3arpsA3HEHHOW BOJBI OT MEAH.
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Pe3ynbraTel nccnenoBaHui, MpeACTaBICHHBIX Ha PucyHke 4, moka3bIBarOT, YTO BO BCEX BapHaHTaX
koHLeHTparusa Cu cHuXanack B cpeaHeM Ha 69-94%. BmecTe ¢ TeM CUCTEMHBIN aHalu3 MOoKa3al,
9TO B cpefie ¢ mpoonoTukamu «DepMu-cTapT» Mo CpaBHEHUIO ¢ MUKpoOuomnenozom MAUW cHmxenme
cogepxanusi Cu B Boze ObUIO 3HAYUTENBHO BbIMIE. [IpuuuHa 3TOr0, BEPOSTHO, KPOETCS B TOM, YTO
WCIIONB3yeMbld B Hamux JjaboparopHsix dkcrepuMeHTax WMAWM yxke Obu1 Hackimen TM,
COJEPXKALIMMHUCS B OUMILIAEMBIX HA a’paTOPHOM CTaHIMU CTOYHBIX BoAax I. baky, T. €. akTHMBHasd
aJIcCOpOIMOHHAsT TIOBEPXHOCTh ITOT0 MHUKPOOMOIICHO3a YK€ CHIDKEHa. VI3BeCTHO, 4TO B CYXOM
aKTMBHOM wujie [0yCaHMHCKOM a’paTOpHOM CTaHIMU COAEp)KaHUE MEAM COCTaBsuio 4,5 Mmr/kr. B
pesyabrare ajnanTanuu y OakTepuil MOSBWIKMCH CleUajIbHble MEXaHU3Mbl 3alluThl OT TM.
Hanpumep, BHekiIeTOUHBIH Oapbep SBISETCS ONHUM M3 PACIpPOCTPAHEHHBIX W DHEPreTUYECKU
BBITO/IHBIX 3AIIUTHBIX MEXAHU3MOB U 3aKJIIOYAETCS B MIPEAOTBPAIICHUH MTONAJJaHUsl MOHOB METAJLJIa B
Kietky [12].

1,6

1,2 12

J 1,05
0,8 0,7

0,3

ConepxaHue Meu, Mr/a

AKTHBHaA MI/IKpO6Ha${ buomacca BBICYIIICHHAsA MI/IKpO6Ha$[ buomacca

B Nel] mNe2 mNe3 = N4

Pucynok 4. Crenenp oumctka Bojabl oT Cu NpH HCHOJIB30BaHUM OMoancopOeHToB. 1 - Omomacca
«Depmu-ctapt», 2 - 6momacca «Depmu-crapt» +ommiku, 3 - 6momacca akTHBHOTO mia, 4 - Onomacca
aKTUMBHOI'O MJIatOINUIKH

BMGCTG C TEM AAaHHBIC ITOKA3bIBAKOT, UTO OYHMCTKa BOJbI OT TM HpI/I HCIIOJIB30BaAaHUUN CYXI/IX
MUKPOOHBIX KIIETOK Kak MpoOuotukoB «Depmu-crapt», Tak u MAU Obuta B cpeanem Ha 6—7%
s¢dekTUBHEE M0 CPABHEHHIO C )KUBBIMH KIETKaMU. [Ipo1omKUTENbHOCTh SKCIIEPUMEHTA COCTaBIISIIA
1 yac.

AN

KT'YTHKU

bakrepuanbHas kineTka .
Crenka OakTepuii -3-5 MKM

f

|
Hanouactuua meau (pazmep 0,128 HM) 1

Pucynok 5. Cxema aicopOLyy HAaHO-YACTHUI] MEJH Ha KJICTOYHON CTEHKH OaKTepuit

Ounctka 3arps3HeHHON Bonibl o3epa berok-11lop oT Menau paccmMoTpeHa HaMU € TOUKH 3PEHUS
MMEIOIINXCSA BO33PEHUH HAa CHOCOOHOCTH aACOPOIMM METAJJIOB Ha KIJIETOYHOW MOBEPXHOCTH.
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bakrepuanbHas KieTka, B 3aBUCHUMOCTH OT CBOETO pa3Mmepa, 007aJaeT MOBEPXHOCTHIO,
MOTEHLUAJIBHO XapaKTepU3yIOIIecsi BHICOKOM eMKOCTBIO /7S MorIoieH s MetauioB. [Ipunumas Bo
BHUMAaHHE MPABUIIO I CMECEH, COCTOSIINX U3 YAaCTHUI[ Pa3HOTO pazMepa — «OoJblIast MOKHPACT
MEJIKYI0», — YaCTHIIBI METAJIOB OyAyT MOIIOMATHCA M aJcCOpOMpPOBAThCS HAa MOBEPXHOCTU Ooliee
KpYITHOM JKUBOM YacCTHUIBI — OakTepuanbHON KieTkH (PucyHok 5).

Opnna GaktepuanbHasi KJIETKa, B 3aBUCUMOCTH OT CBOErO pa3Mepa U €MKOCTH MOIVIOLIEHHUS,
crocoOHa TMOTEHIMAIBHO aJCcOpOMpOBAaTh KaK Ha MOBEPXHOCTH KIETOYHOH CTEHKH, TaKk M Ha
MOBEPXHOCTU JKTYTUKOB M (UOPHIUT JAECATKH THICSY HAHOYACTHUI[ METAJIOB. [Ipu 3TOM MOXHO
paccuuTarh Kak yAeJIbHYI0 MOBEPXHOCTh OaKTepuil 1 00beM (KOJIMYeCTBO) HAHOYACTHI] METAJUIOB,
KOTOpbI€ MOTEHLUATBHO MOTYT OBITh aZICOPOUPOBAHDI, TAK U 0XKUIAEMBbIN TEXHOJIOTHYECKUH 3D DeKT.
Tak, ecu nrHa GakTepHaATEHON KIIETKH COCTABIISAET B CPeTHEM 3—5 MKM, TO TOJIBKO HA TOBEPXHOCTH
e€ KJIETOYHOM CTEHKU MOTyT ajncopouposarbes oT 23 000 mo 39 000 Hanouactuir Meau (pasMepom
0,000128 mMxMm). He mMeHbIIee KOJTUYECTBO HAHOYACTHUI] METAJUIOB MOXET OBITh aJCOPOMPOBAHO Ha
MOBEPXHOCTU JKIYTUKOB M (QuOpmin Oaktepuid. bakrepuu, aacopOHpyronre HaHOYACTHIIBI
METaJUIOB, OyayT TpPENCTaBlsATh cO000W HaHOOAKTEpHAJbHBIE KaICylbl, KOTOPHIE B YCIIOBHSX
3arpsiI3HEHHOW BOJHOW cpensl OymyT paborare Ha HaHOypoBHE. Takum oOpasom, mis MAU u
acCcolMalid MHKPOOPTaHU3MOB-IIPOOUOTUKOB «DepMU-CTApT» XapaKTEPeH BBICOKHI IMOTEHIIMAI
aacopouun TM, u oHUM Kak eauHas OWocHucTeMa MOTYT OBbITh 3PQPEKTUBHBIMH THpPU pa3padOTKe
OMOTEXHOJIOTHI1 OYUCTKH BOIOEMOB OT 3arpsi3HAOMUX uX TM.

[IpakTHueckoe UCHOIb30BAaHME METO/Aa OUUCTKU BOA OT TSDKEIBIX METANIOB MOXKET
OCYUIECTBIIATHCA MyTE€M MHOTOKPATHOTO MPOMYCKAaHUS BOABI BOJOEMA C MOMOIILI0 HACOCOB Yepe3
cucremy OMOpUIBTPOB — CBOCOOPA3HBIX OMOOOHOB, PACIIOIOKEHHBIX BIOJIb odepexbs. Mx uncno,
MOIIHOCTb M IMPOIYCKHAas CHOCOOHOCTb ONPEAENSIOTCS B KaX/J0M KOHKPETHOM Ccllydyae B
3aBHCUMOCTH OT 0OBEMa BOABI, CTETNEHU 3arps3HEHHOCTH W Jpyrux (akrtopoB. buoduiasrps
3aIOJHSIOTCSA aKTUBHBIM MJIOM WM aCCOLMAIMe MUKPOOPTaHU3MOB-ITPOOUOTUKOB «DepMu-crapt»,
aJre3UpOBaHHBIX Ha MNPHUPOIHBIX ajcopOeHTax. I[lockonbKy OHH, Kak NpaBUIIO, SBISIOTCS
OpPraHMYECKOM YacThbi0 CYIIECTBYIOIIMX 3KOCHUCTEM, aJCOPOEHTHI HAa MX OCHOBE B HauOOJbIIEH
CTETIEHU COOTBETCTBYIOT SKOJOTMYECKUM TpeOOBaHUSAM. MOXKHO HCHOIb30BATh JAPEBECHYIO IIEMY,
OINWJIKH, MOAM(DUIMPOBAHHBIN TOP(Q, BHICYIIEHHbIE 3€PHONPONYKTHI, HIEPCTh, XJOMKOBBIM JIMHT,
canpornenb, T'YMUHOBBIE KHCJIOTBHI (HampuMmep, TyMHUTeNb) WM Makynarypy. Takum oOpazom,
a7icopOeHThl COBMECTHO C AKTUBHBIM WJIOM OyayT (yHKLIHOHMpPOBaTh Kak eAuHas Ouocucrema,
3¢ ¢deKTUBHO M3BJIEKalOIIasl TsKellble MeTaulbl U3 BOnHOM cpenbl. Ilocne nocTukeHus B Boje
BOJIOEMA KOHLIEHTPALUHU TSKEIIBIX METAJUIOB, COOTBETCTBYIOMEHN nokasaressam [IJIK, ounctky MoxkHO
CUNTATh 3aBEPLICHHOM.

Bv16o0wbi

O} PeKTUBHOCTH OUMCTKHU BOABI OT MEIU MIPH UCIOJIB30BAHUHM CYyXHX MHUKPOOHBIX KJIETOK Kak
npemnapara «@epmu-crapt», Tak 1 MAU Obu1a B cpeineM Ha 6—7% BBIIIE 110 CPABHEHUIO C )KUBBIMU
kinetkamu. Xots AW um acconmmanuu MHKpOOpraHusmMoB «@DepMu-CTapT» M XapaKTepU3yIOTCs
BBICOKUM MOTeHIManoM ajacopOuun TM, Bce ke CTelneHb OYMCTKH OT MEIM pa3iuyajiach: Tak, B
TedeHue 1 yaca B cpeze, conepkanieil Mukpoouory AU, crernenb ounCTKH COCTaBIIsIa B CPETHEM
69-94%, a B cpene ¢ mpobmorukamu «Depmu-crapt» — 84-96%. OmHakO OHM Kak eauHas
O6uocucreMa MOTyT ObITh 3((EeKTUBHBIMHU MPHU pa3paboTKe OMOTEXHOJIOIMHA OYMCTKH BOJOEMOB OT
3arpssHaomux ux TM.

Hcnons3zoBanne MAN B xayecTBe OMOCHUCTEMBI B OMOTEXHOJIOTHHA OYMCTKH BOIHBIX CHCTEM
ATIIIEpOHCKOT0 MPOMBILIUIEHHOTO PErMOHa MTPEICTaBIsieT 0co0bIi nHTepec. ExelHeBHO TPH OUHCTKE
cebiie 600 Thic. M® OBITOBBIX CTOUHBIX BOA I. baky Ha a’patopHoil ctanimu ['oBcanbl oOpasyercs
ceoiie 40 T AWM. Jlo HacTOsAIIEro BpEMEHHN aKTUBHBIN WJI HE HAXOAUT NMPAKTUYECKOIO IIPUMEHEHUS
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B peruoHe. lcronp30BaHME €ro B TEXHOJOTUSX OYHCTKM BOJHBIX CHUCTEM ATMIIEPOHCKOTO
MIPOMBIIIUICHHOTO peruoHa (MX YKMCIIO B peruoHe cocrapiseT cbime 200 ¢ obmiei miomaasio 2196
ra) B IEPBYIO 0Yepe/ib MO3BOJIUT PEIUTh MpobieMy uX 3(h(heKTHUBHOTO HCIIOIB30BAHUS IS PELICHUS
aKTyaJIbHOW  DKOJIOTUYECKOW TpoOIeMbl apuAHOTO pErHoHAa —  CO3JaHHE 3aMKHYTOTO
OMOTEXHOJIOTUYECKOTO X03dicTBa U 3()(PEKTHUBHOE HCIIOJIB30BAHUE PETMOHAIBHBIX BTOPUYHBIX
OropecypcoB.

OumuiieHHbIE BOJIBI 03€p C YUETOM OIPaHUUYEHHOCTH BOJHBIX PeCypcoB (3a nocieanue 12 ier
KOJINYECTBO OCAJKOB HAa TEPPUTOPUHU CTPaHbl CHU3UIOCH Ha 38%) B YyCIOBHUSAX apuJIHON 30HBI
ATIIIIEpOHCKOTO IMPOMBIIUICHHOTO PEruoHa W MEPCHEeKTHB JalbHEHIIEero pocra CpeaHErof0BOM
temmeparypsl Ha 3—6 °C MoryT ObITh 3(()EKTUBHO HCIIOIB30BAHBI ISl PEKPEAIMOHHBIX TPOEKTOB.
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MATHEMATICAL EVALUATION OF OPERATIONAL RELIABILITY INDICATORS
OF OVERHEAD BRIDGE CRANES BASED ON DEFECT SEVERITY,
INSPECTION DATA, AND REMAINING USEFUL LIFE
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MATEMATHYECKAS OLIEHKA IOKA3ATEJIEN SKCILIYATAIITUOHHOM
HAJEXKXHOCTHU MOCTOBBIX KPAHOB HA OCHOBE TAKECTU JE®EKTOB,
JAHHBIX KOHTPOJISA 1 OCTATOYHOTI'O PECYPCA

©Cadghapnu A. H., A3epbatiodicanckuti mexHuyecKull ynugepcumenmn,
2. baky, Asepbaiioscan, ali.safarli.n@student.aztu.edu.az

Abstract. Operational reliability assessment for overhead bridge cranes remains fragmented
across structural reliability analysis, non-destructive inspection, condition monitoring, and remaining
useful life prediction. Existing studies usually treat these directions separately: accident reliability is
evaluated through fault-tree, Markov, and fuzzy Bayesian models; girder failure is assessed
probabilistically under uncertain design parameters; structural integrity is examined through finite-
element analysis and non-destructive testing; and fatigue or bearing degradation is predicted through
damage accumulation and stochastic prognostic models. This paper proposes a unified mathematical
framework for evaluating operational reliability indicators of overhead bridge cranes by combining
three information streams: normalized defect severity, inspection evidence quality, and predicted
remaining useful life. The framework defines component-level and system-level reliability indicators,
introduces a confidence-adjusted defect severity index, applies Bayesian updating for new inspection
cycles, and links degradation state to time-dependent hazard and reliability functions. The proposed
indicators are designed to support maintenance prioritization, inspection scheduling, and continued-
operation decisions for critical crane subsystems, such as girders, end carriages, hoisting mechanisms,
wire ropes, brakes, wheels, and gearboxes. Although the study is methodological rather than
experimental, it is structured for direct implementation using routine inspection sheets, non-
destructive testing results, sensor-based monitoring data, and maintenance histories. The main
contribution is an integrated decision-support formulation that preserves the mechanical meaning of
defects while providing a probabilistic interpretation of operational reliability.

Annomayus. OLeHKa 3KCIUTyaTallMOHHOM HAJEKHOCTH MOCTOBBIX KPAaHOB /10 HACTOSIIETO
BPEMEHHU OCTaeTCAd pPa300IEHHOW MEXIy pacueTaMH KOHCTPYKIIMOHHOW  HAJEKHOCTH,
HEpa3pyLIAIONIMM KOHTPOJIEM, MOHUTOPUHIOM TEXHUYECKOIO COCTOSIHUS M MPOTHO3UPOBAHUEM
OCTaTOYHOIO pecypca. B CylIecTBYIOIMX HMCCICAOBAHUSAX OTH HANpaBICHUS, KakK IPaBUIIO,
paccMaTpUBAIOTCS OTACIBHO: aBAPUITHBIE COOBITHS aHAIM3UPYIOTCSI C TPUMEHEHUEM JIepeBa OTKA30B,
MapKOBCKHMX LleMed U HeYeTKUX O0alleCOBCKUX CceTel; BEepOSITHOCTh OTKa3a IVIaBHBIX Oallok
OLICHUBAETCS C YUYETOM HEOIPEAECIECHHOCTH HArPy30K U TEOMETPUUYECKUX NTAPAMETPOB; TEXHUYECKOE
COCTOSIHUE METAJUIOKOHCTPYKLMKA UCCIENAYETCS C IIOMOLIBI0O KOHEYHO-3JIEMEHTHOTO MOJEITUPOBAHUS
¥ METOJIOB HEPA3PYIIAKOIIEr0 KOHTPOJISI; @ OCTATOUHBIA PECYPC OTAEIBHBIX Y3JIOB MPOTHO3UPYETCSA
Ha OCHOBE HAKOIUJICHUS MOBPEXKACHUM M CTOXaCTUYECKUX MOZENEH Aerpananuu. B manHo# cratbe

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 84




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

IIPEIUIOKEHA €QUHas MaTeMaTHYecKas OCHOBa I OLCHKM ITOKa3aTeled HKCIUIyaTallMOHHOU
HAQ/IeKHOCTH MOCTOBBIX KpPAaHOB IIyTéeM OOBEIMHEHHS TpeX HWH(POPMALMOHHBIX IOTOKOB:
HOPMHMPOBAHHOW TSDKECTH Je(EKTOB, KauecTBa HHCIEKLIMOHHBIX JAaHHBIX W MPOTHO3HPYEMOTO
0CTaTOYHOTO pecypca. B pabore omperneneHsl Mmokasarenyu HaJAEKHOCTH Ha YPOBHE KOMIIOHEHTA U
CHCTEMBI, BBEIEH MHJEKC TXKECTU Je(PeKTa ¢ y4eTOM JOCTOBEPHOCTU KOHTPOJIS, MCIIOJIb30BAHO
OaifecoBckoe OOHOBJICHME MPU IOCTYIUIEHMM HOBBIX pE3y/lbTaToB OOCIENOBaHUS, a TaKxkKe
YCTaHOBJICHA CBSI3b MEXAY COCTOSHHEM Jerpafanud, (pyHKIMeH HMHTEHCHUBHOCTH OTKa30B W
¢bynkumeit Hage:xxHocTd. IlpeanoXeHHbId MOAXOA MpenHa3Ha4deH Ui MOJACP)KKH PEIIeHUH 110
IIPUOPUTETHOCTH PEMOHTA, IUIAHUPOBAHUIO MHCIEKIMW M JOMYCKy KpaHa K JaJbHEWIIen
SKCIUTyaTaluu. MeTonka MOXKeT ObITh peaji30BaHa Ha OCHOBE CTaHIAPTHBIX aKTOB 0OCIIEI0BaHMU,
pe3yJIBTaTOB HEpa3pyILIAIOIIEro KOHTPOJIS, JAaHHBIX MOHMTOPHUHIA W MCTOPUM TEXHUYECKOIO
00CITy)KHBaHHSI.

Keywords: overhead bridge crane, operational reliability, defect severity, inspection data,
remaining useful life, Bayesian updating, structural health assessment, maintenance decision support.

Knrouesvie cnosa: MoCTOBOU KpaH, S3KCITyaTalMOHHAas HaIACKHOCTb, TIKCCTb Heq}eKTOB,
JaHHBIC KOHTPOJIA, OCTaTOYHBIN pecype, OaliecoBCKoOe O6HOBJ'I€HI/IC, OLCHKa TCXHHUYCCKOI'O
COCTOAHMA, TOAACPIKKA TPHUHATHUA pemeHHﬁ 10 TCXHUYCCKOMY O6CJIY)KI/IB3,HI/IIO.

Safe operation of in-service bridge cranes depends on the ability to detect fatigue-critical zones,
quantify defect growth, and estimate residual life before failure occurs[4].

Recent reliability work on overhead cranes has also shown that failure probability is not static;
it evolves with time, state transitions, and interacting failure modes [1].

The gap is not a lack of methods, but a lack of integration. Structural reliability studies quantify
failure probability under uncertainty, inspection-oriented studies localize critical damage zones using
finite-element and non-destructive approaches, and prognostic studies estimate remaining useful life
for specific crane subsystems, such as bridge members and hoist gearbox bearings [2-5].

In practice, maintenance engineers need one interpretable operational reliability indicator, not
four disconnected models. This paper proposes such an indicator. The central idea is that crane
reliability at time t should be evaluated as a function of observed defect severity, the evidential
strength of inspection data, and the predicted remaining useful life of each critical subsystem.
Overhead-crane reliability has been modeled with fault tree analysis integrated with fuzzy Bayesian
networks and Markov chains; one reported case found system reliability decreasing by 67.9% after
60 months under the modeled scenario [1].

That result is important because it shows that reliability evaluation must be dynamic rather than
purely deterministic. Probabilistic analysis of overhead-crane bridge girders has shown that
uncertainty in wheel loads and geometric parameters can strongly change failure probability, and that
in some cases a geometric scaling factor of 1.1 was needed to reduce the failure probability from
roughly 10°(-0.3) to about 10"(-4) when variability was modest [2].

This supports using uncertainty-aware reliability indicators rather than point estimates.
Inspection studies on crane metal structures have shown that combining finite-element modeling with
magnetic coercive non-destructive control can identify high-risk zones, such as bearing-box regions
and beam-connection areas, and can confirm crack-prone operating states associated with adverse
stress-strain behavior [3].

This suggests that inspection data should not be treated as a simple pass-or-fail variable; instead,
it should modify the confidence and local severity assigned to structural components. For prognostics,
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the residual fatigue life of in-service bridge cranes has been estimated using stress-time histories,
rainflow counting, Forman crack-growth relations, and Miner damage accumulation [4].

For rotating crane equipment, the remaining useful life of quay crane hoist gearbox bearings
has been predicted under dynamic operating conditions using operating-mode classification, a Wiener
degradation process, ARIMA load prediction, and condition-activated particle filtering [5].

These studies justify treating RUL as a measurable prognostic input to reliability rather than as
a separate maintenance output.

Condition-index approaches also support integration. A data-driven asset health index for quay
cranes has been built from [oT sensors, PLC data, information systems, and traditional maintenance
records in order to compare conditions across assets and prioritize maintenance investment [6].

This is conceptually close to the indicator proposed here, but the present paper adds an explicit
probabilistic reliability interpretation. Finally, inspection quality matters because some defects are
hidden. Review work on crane steel wire ropes has shown that visual inspection alone can miss
internal damage, while electromagnetic, acoustic emission, ultrasonic, optical, thermal, and related
monitoring methods provide richer evidence for condition evaluation [7].

Specific rope-testing work has also reported that surface rupture may appear only after internal
wire disintegration, which is exactly the kind of delayed observability that should reduce confidence
in inspection-based condition estimates [8].

Problem formulation: Consider an overhead bridge crane decomposed into n critical
subsystems:

C=12..,n (1)

Typical members of C include the main girder, end carriage, trolley frame, hoisting rope, drum,
hook block, hoist gearbox, travel wheels, and brake-drive assembly.

For each component i at time t, we define three state variables: defect severity, S _i(t); inspection
evidence quality, Q i(t); remaining useful life, L _i(t).

The objective is to construct a component reliability indicator, R_i(t), and a system operational
reliability indicator, ORI(t), satisfying:

ORI(t) = ¥(Ry(),R;(E), ..., Ry (1)) (2)

where P(-) is a system aggregation operator consistent with the crane's structural and functional
dependencies. Defect severity model. Let each component have m_i observable defect attributes, such
as crack length, corrosion depth, permanent deflection, bearing vibration, rope broken-wire count, or
thermal anomaly. We then define severity as a weighted composite:

m; m;
Si(6) = zwij d;j(t), ZWU =1
=1 =1

The weights w_ij should reflect mechanical criticality. For example, crack growth near welded
girder junctions should generally carry higher weight than superficial coating loss, because crane
metal-structure studies identify localized high-stress connection zones as especially important for
integrity assessment [3]. To account for defect class, severity can be stratified into four ordered levels:

3)

Level 0:S; <64, Levell:6, <S5;<6,, Level2:0,<S5;,<86; Level3:S; >0,

These thresholds are engineering policy parameters and may be calibrated based on failure
history, standards, or expert elicitation. Inspection evidence model: Inspection observations do not
have uniform credibility. Visual inspection, ultrasonic testing, magnetic flux leakage, acoustic
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emission, and strain measurement do not provide the same detectability, especially for hidden rope or
welded-joint damage [7, 8].
Define inspection confidence as follows:

ri(t) 4)
Q;(t)=1- 1_[(1 — Qi)
k=1

where q ik €[0,1] is the confidence contribution of inspection event k for component i, and r i
(t) is the number of relevant inspections up to time t.

A single-event confidence value can be expressed as: A single-event confidence value can be
expressed as:

qik = aMik ﬁlik )/Aik (5)

where: @y, is the method reliability coefficient, f§;, is the inspector or system quality
coefficient, y,,, is the accessibility or coverage coefficient. This formulation makes poor evidence
visibly weak. A superficial visual inspection of an enclosed or rope-core-critical region should
produce lower q;;, than calibrated electromagnetic or magnetic-coercive inspection of a known high-
stress zone [3, 8].

The confidence-adjusted severity is then:

Si®) = QiSO + (1 = Q(O)SPT" (©) (©6)

Slp rior(t) is the prior severity estimate derived from historical behavior, design

where
vulnerability, or previous inspection cycles. Remaining useful life model. Let L;(t) denote the
predicted remaining useful life of component i in hours, cycles, or months. The source of L;(t)
depends on subsystem type. For structural members subject to fatigue, L;(t) may be derived from
stress-history simulation, rainflow counting, crack-growth laws, and cumulative damage rules, as
already demonstrated for bridge cranes [4].

For rotating or rolling elements, L;(t) may be estimated with stochastic degradation models
such as Wiener-process formulations combined with dynamic operating-condition prediction and
particle filtering, as shown for crane hoist gearbox bearings [5].

To integrate heterogeneous units, define normalized remaining life:

A;(t) =Li—(t) 0 < A;(t)
e’ l

L

(7

where Lgef is the nominal reference life for the component. To keep the indicator bounded,
transform it to:

A;(t) 3

Ui =1 m

so that U;(t) € [0,1) and larger values imply greater life reserve. Component reliability
indicator. A practical component-level indicator should decrease when severity rises, increase when
inspection confidence improves, and decrease when normalized remaining life falls. One convenient
formulation is the exponential hazard form:

() = hioexp (B:Si(0) = Ui (©) + Ez(0)) &

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 87




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

where: h;q is baseline hazard, §; > 0 controls severity effect, n; > 0 controls life-reserve
effect, z;(t) captures operational stressors such as overload rate, duty class, shock events, or
environmental exposure. The component reliability over decision horizon 4 is:

t+A

(10)

R;(t,A) = exp (— h; (1) dr)

t

For routine implementation with discrete inspection periods:
k k
Ri( ) = exp(—hg )Ak) (11)

This gives a direct reliability interpretation, unlike a purely ordinal health score. If a simpler
algebraic indicator is preferred, define:

CRIL (D) = w, (1 _ Ei(t)) + 0,0i(0) + wsUi (D), w1+ wy+ w3 =1 (12)

where CRI;(t) € [0,1]. This index is easier to deploy, but it is less rigorous than the hazard-
based reliability model.

System operational reliability indicator. An overhead bridge crane is not a pure series system,
but many safety-critical subsystems behave approximately as one during operation. If failure of any
critical component causes mission loss, a conservative system model is:

= (13)
ORI(t, 4) = 1_[ R, (t, 4)%
i=1
where c¢; € [0,1] is the functional criticality coefficient.
Taking logarithms gives:
= (14)
INORI(t, 4) = Z ¢ InRy(t, 1)
i=1
which is useful for parameter estimation and sensitivity analysis.
For managerial interpretation, define a score on a 0 to 100 scale:
Score(t,4) = 100 X ORI(t, A) (15)

and classify: Grade A: Score > 90; Grade B: 75 < Score < 90; Grade C: 60 < Score < 75;
Grade D: Score < 60; These are policy thresholds, not physical laws. Bayesian update with new
inspection cycles. After a new inspection at time &, 1, the component severity state may be updated
recursively:

P(S; | Dy1) X p(Dysq | S)) p(S; | D) (16)

where Dy, 1s the new inspection dataset.
If the severity state is discretized into levels 0,1,2,3, then the posterior expected severity is:

17)

E[S; | Dy41] = s p(S; = s | Di41)

B

s=0
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This fits naturally with the dynamic reliability logic used in overhead crane fault-tree, Bayesian,
and Markov models [1]. Decision rules for maintenance and inspection: the proposed framework
supports three linked decisions. First, maintenance priority can be based on marginal reliability loss.

ORI (18)
OR;

MPI(t) = —

A component with large MPI;(t) and low R;(t) should be prioritized. Second, inspection
scheduling can be driven by low confidence and high consequence:

ISI;(8) = k15:(8) + 12 (1 = Qu(®) + 3 (1 — U, (D)) (19)

Higher ISI;(t) implies earlier reinspection. Third, continued-operation acceptance may be
based on:

ORI(t,A) = ORI, (20)

If this inequality is violated, the crane should be derated, repaired, or removed from service,
depending on the consequence class. The main contribution of this paper is unification. Existing crane
studies already provide the ingredients: dynamic reliability reasoning for overhead crane events,
probabilistic treatment of uncertain girder resistance and load effects, defect localization through
coupled numerical and non-destructive evaluation, and subsystem RUL estimation for both structural
and rotating elements [1-5].

What has been missing is a single operational indicator that preserves engineering meaning.
The second contribution is the explicit treatment of inspection quality. This matters because hidden
rope or joint defects may be poorly represented by visual inspections alone, while multi-source health
indexing becomes more robust when sensor, PLC, and maintenance records are fused rather than
treated separately [6, 8].

The limitation is equally clear. The present paper proposes a mathematically consistent
framework, but it does not calibrate coefficients such as B i, n_i, and c_i using a real fleet dataset.
Those parameters should be learned from failure history, expert judgment, accelerated testing, or
digital-twin simulation.

Conclusion

A practical operational reliability indicator for overhead bridge cranes should not be based on
defects alone, nor on inspection records alone, nor on remaining useful life alone; it should fuse all
three. This paper proposes a mathematical framework in which normalized defect severity, inspection
confidence, and remaining useful life are integrated into component hazards, component reliability
functions, and a system-level operational reliability indicator. The framework is consistent with
current crane literature on probabilistic reliability, structural integrity assessment, fatigue-life
prediction, subsystem prognostics, and data-driven crane health indexing. Its main value is decision
support: it can rank components for maintenance, trigger targeted inspections, and provide an
interpretable threshold for safe continued operation. A natural next step is empirical validation on a
fleet of overhead bridge cranes using historical inspection reports, sensor streams, non-destructive
testing results, and maintenance outcomes.
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KAHAJI PUCK-CUTHAJIOB CHU3Y BBEPX B COBBITUHHON MOJIEJIHN
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BOTTOM-UP RISK-SIGNAL CHANNEL IN AN EVENT MODEL
FOR UPDATING STRATEGIC PLANNING DOCUMENTS
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Aunomayus. AKTyanbHOCTb HCCIIEOBaHUS OOYCIIOBIEHAa OTCYTCTBUEM IIPOBEPSEMOTrO
MEXaHU3Ma, CBSI3bIBAIOLIETO0 JOKYMEHTHMPOBAaHHBIE OTKJIIOHEHHMS HAa HUXXHHMX YPOBHSIX CHUCTEMBI
CTpaTErUYECKOTO IJIAHUPOBAHUS C PEeLICHHEM 00 aKTyaTu3aluu JOKYMEHTOB BepxHero ypoBHs. Llens
paboTsl — (hopMaTH30BaTh KaHAJl HAKOIUICHHBIX PUCK-CUTHAJIOB M MPOBEPUTH €r0 KOHCTPYKIUIO HA
Marepualiax MpOAOBOJbLCTBEHHOM cHucTeMbl Poccuiickoit Peneparuu. Mcnonb30BaHbl KOHTEHT-
aHaJIM3 JIOKyMEHTOB, MpociexuBaHue mporecca no marepuanam Komutera Cosera depepanum,
denepanbHBIX OpPraHOB HCIIOIHUTEIBHON BIACTH U OOLIECTBEHHBIX opraHoB 3a 2023-2025 rr, a
TaK)Ke armnapaT HEOJHOPOAHBIX MYaCCOHOBCKMX M CaMOBO30YXKIAIOLIMXCS TOYEYHBIX IMPOLECCOB.
Puck-curnan ompeneneH Kak JIOKyMEHTaJbHO 3a(UKCHPOBAHHOE OTKJIOHEHHME IOKa3aTels WIn
HOPMBI, YKa3bIBaIOIIEE HA BEPOSATHOE HEAOCTUKEHUE LENH JIUOO0 CTPYKTYPHBIN J1e(DeKT TOKyMEHTa.
[Ipennoxen unaekc R(t), B KOTOpOM BeC CUTHAJNA YUYUTHIBAET THUI UCTOUHUKA, YUCIIO aJpECOBAHHBIX
YPOBHEHW M HaJau4he HOPMAaTUBHOIO MOpOra, a BKJIAJl CUTHaja SKCIIOHEHUMalbHO 3aryxaeT. Kanan
BKJIIOYEH B MHTEHCUBHOCTh PAMOYHBIX pelaKIMi Kak KoBapuaTa KR(t); BHeouepemnHOU MmepecMoTp
3amaercs ycinoBuem R(t) > R*. Ha BocbMH cilyuyasix BBISBICHBI CHUTHAJbl C JIarOM TEPBOM
MHCTUTYIIMOHAJIBHOU peakiuu oT 2 aHeit 1o 31 mecsua. Hu oguH curHan He npuBe K U3MEHEHUIO
nokymeHnToB ypoBHei I-1I1. Ilpu mirocTpaTuBHBIX MapamMeTpax MHIEKC J0CTHUT 6,2 B okTs10pe 2024
r. u 6,1 B nexkabpe 2024 r.; cienoBaTeinbHO, UMEIONIMECS SMIIMPUUYECKHUE JaHHBIC 3aJar0T JIMIIb
HIOKHIOIO TpaHuity R* > 6,2. Pe3ynprar mepeBoauT THIIOTE3y O BOCXOAsIIeH oOpaTHOH CBsi3u B
CTaTUCTUYECKH MTPOBEPIEMYIO (hOPMY U CBSI3bIBAET CTPYKTYPHbIE HHIEKCHI TOKPBITUS ¢ COOBITUHHON
MO/JIENBIO aKTyaIU3aluy.

Abstract. The study is motivated by the absence of a testable mechanism linking documented
deviations at lower levels of a strategic planning system to decisions on updating higher-level
documents. The aim is to formalize a cumulative risk-signal channel and test its construction using
evidence from the Russian food system. The study combines document content analysis, process
tracing based on materials of the Federation Council Committee, federal executive bodies, and public
advisory bodies for 2023-2025, and the framework of non-homogeneous Poisson and self-exciting
point processes. A risk signal is defined as a documented deviation of an indicator or norm that points
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to a probable failure to attain a higher-level objective or to a structural defect in a document. The
proposed index R(t) weights each signal by source type, number of addressed hierarchy levels, and
presence of a binding threshold, while its contribution decays exponentially. The channel enters the
intensity of framework revisions as the covariate kR(t), and an extraordinary revision is triggered
when R(t) > R*. Eight documented cases show first institutional response lags ranging from 2 days
to 31 months. None led to amendments to level I-III documents. Under illustrative parameters, the
index peaked at 6.2 in October 2024 and again at 6.1 in December 2024; the available observations
therefore establish only the lower bound R* > 6.2. The result converts the bottom-up feedback
hypothesis into a statistically testable statement and links structural coverage indices to the event
model of document updating.

Knrouesvie cnosa: CTPATCTUYCCKOC IIIaHUPOBAHHUE, PHUCK-CUTHAI, COOBITHIHAS MOJCJIb,
TOYCUHBII mponuece, akTyajiau3alursa JOKyMCHTOB, ITPOJOBOJILCTBCHHAA CUCTCMA.

Keywords: strategic planning, risk signal, event model, point process, document updating, food
system.

[IponoBonbcTBeHHass cucrema Poccuiickorn ®Penepauuu  peryjaupyercs JAOKyMEHTamMu
crparernueckoro mianuposanus (nanee — JICII): JIoKTpUHON MPOIOBOIBCTBEHHOM 0€30MacHOCTH,
OTpaclieBbIMH CTPATETUSIMU, TOCYIApCTBEHHBIMH HpOrpaMMaMu U IUIAHAMU MEPONPUATHH.
®enepanbHblil 3ak0H 0T 28.06.2014 Ne 172-®3 3akperuisieT cocTaB 3TUX JOKYMEHTOB U IIPUHIIUIIBI
cOaJaHCHPOBAaHHOCTU U U3MEPSAEMOCTHU Iiefiell, HO He YCTaHaBJIMBAET MPOBEPSEMbIX YCIOBUH HMX
COITIACOBAHHOCTH IO COAEP)KAHHUIO M BpEeMEHH. [lepMoAMYHOCTH KOPPEKTHPOBKU OTPACIEBBIX
JIOKYMEHTOB OTHeceHa K peweHusMm [Ipesunenta u [lpaButensctBa Poccuiickoit ®@enepauun 6e3
pacuyeTHOro IUKJIa; PErJIAMEHT €KErOJHOM aKTyaJu3aluu YCTaHOBIIEH TOJBKO I TOCY/1apCTBEHHbBIX
nporpaMM. AKTyaJbHOCTh MPOoOJieMbl MOoATBepkaatoT AanHbie 2022-2025 rr. HanmonanpHas 1enb
pocTa MPOU3BOACTBA MPOAYKIIMU arpOIPOMBIIINIEHHOTO KOMIUIEKCa He MeHee ueM Ha 25% k 2030 r.
otHocutenbHO 2021 1. 3a71aHa arperupoBaHHO, TOT/IA KaK MOPOTH caM0o00eCcTeYeHHOCTH JJOKTpUHEI B
2024 1. He TOCTUTHYTHI MO MATH rpynnaM nponykuuu. [lo Mmomoky gocturayrto 85,0% mpu nopore
90%, no ¢pyxram u srogam — 42,8% mnpu 60%. DTu moporu He MepeBeleHbl B IOKa3aTesld
CTPaTErMYECKOrO U IIPOrpaMMHOIO ypoBHeH. JIBeHanuats 3ana4 CTpaTernu NOBBILIEHHS KayecTBa
nuuieBoi npoaykiuu a0 2030 r. He UMEIOT YMCIOBBIX MOKa3aTesied, a IIaH MEpONpPUATUN 0 ee
peanuzanuu He akTyaiauzupoBaics ¢ 2017 1.; Bce 1aTupoBaHHbIE CPOKH TIaHa UCTEKIN K 2022 1.

Bpemennas cropoHa paspblBa BHJHA Ha HCTOPHUYECKOM DsI€ PAMOUYHBIX pedaKUui
IIPOAOBOJICTBEHHOM OMUTUKH 19182025 rr. [lecaTs penakumii ciieoBaiy 3a BOWHaMHU, KpU3HCAMHU
U CMEHOHM YIpaBJIEHYECKUX MPUOPUTETOB, a MHTEPBAJ MEXAY AOKTPUHAIBHBIMH JTOKyMEHTaMU
cokparmiics ¢ 28 net — ot [IponoBonbcTBeHHOM nporpammsl 1982 1. 1o Joxtpunst 2010 . — 1o 10
net mexnay penakuusimu Joxrpunst 2010 u 2020 rr. 9T 3aKOHOMEPHOCTH HE MCIIOJIB3YIOTCS IIPU
TUTAHUPOBAaHUM CPOKOB CIEAYIOUIeH pemakuuu. Teopus NpephIBUCTOTO pPaBHOBECUS OOBSCHSET
CKaYKOOOPa3HyI0 peaklMI0 MHCTUTYTOB Ha HAKOIJIEHHE MH(OPMAIMH, MOAEIh >KU3HECIOCOOHOM
CHCTEMBI JIONyCKaeT 00XO/IHOM aNreJOHNYECKU KaHal nepeaadl KpUTUYECKOro CUTHAJA, a MOJIETN
TOYEYHBIX MPOIIECCOB MO3BOJISIIOT CBSI3aTh MOTOK CUTHAJIOB C UHTEHCUBHOCTHIO COOBITHUSA [ 1-6].

Onmnako jst wepapxuu  JICII T1poaoBONBCTBEHHON CHUCTEMBI Takod KaHal He Obll
OIlepallMOHAIN3UPOBaH Ha YPOBHE JOKYMEHTHPOBAHHBIX CUTHAJIOB, a/IpECATOB U JIArOB PEAKLUH.

Lens uccnenoBanus — pazpadbotarh popMalibHOE IPEICTaBICHNE KaHajla PUCK-CUTHAJIOB CHU3Y
BBepX B coObiTuiiHOM Monmenu akrtyanu3auuu JICII U mpoBepuTh KOHCTPYKLHIO Ha
JOKYMEHTHpPOBaHHBIX ciay4asx 2023-2025 rr. HayuyHas HOBHM3Ha COCTOUT B COEAMHEHUHU
CTPYKTYPHOH YaCTH MOJIENIM — MH/IEKCOB ITOKPBITHUS LIETIOUEK «3a/1a4a — MEPONPUSATUE — UCTIOJTHUTEID
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— CPOK — MHJUKAaTOp — MCTOYHHUK JaHHBIX — PECYPC» — € AMHAMMYECKOM 4YacCTbIO 4€pe3 MHICKC
HaKOIUIEHHBIX cUrHanoB R(t). Paboyas runoreza GpopMmyaupyercss Kak IpoBepseMoe yTBEpKICHUE:
HAaKOIUICHUE JOKYMEHTHPOBAHHBIX CUTHAJIOB CHU3Y IIOBBIIIAET HMHTEHCHUBHOCTb AaKTyaJIU3alllH
BEPXHUX YPOBHEM.

Mamepuan u memoowvl ucciedo8anus

Nudopmanmonnyio 0azy COCTaBWIM HOpPMaTHBHBIE IMPABOBBIE aKThl, MACIOPTa M OTYETHI
rOCyIapCTBEHHBIX IpPOrpaMM, BEIOMCTBEHHas cTaTucTHKa, Matepuansl Komutera CoBera
@denepauuy IO arpapHO-NPOJOBOJILCTBEHHOM IIOJUTHKE M IPUPOAONOIb30BaHUIO (Jajee —
Komwuter), mucema Munnpupoast Poccun, Muncensxoza Poccunm u K «Poccuiickuii
AKOJIOTUYECKU orepaTopy, nokian Cosera nipu [Ipesuaente Poccuiickoit denepaniu no pa3BUTHIO
rpa)<I1aHCKOro o0IIecTBa 1 paBaM uenoBeka (nanee — CITH), a Takxke JOKyMEHTHI 110 3aKOHOIIPOEKTY
Ne 1036991-8. BpemeHHOI 0XBaT IMIUPHYECKON BBIOOPKH pUCK-cUrHaoB — 2023-2025 rr.

Cayyaii BKITFOYAJICS B BBIOOPKY, €CITH JJOKYMEHTHI TIO3BOJISII YCTAaHOBUTH HCTOYHUK, YHCIIOBOE
cofiepaHue OTKIIOHEHHMSI, aJipecaTa 10 YPOBHSIM U XOTs Obl OJIHY JAaTy peakiuu 6o 3apuKCUpOBaTh
ee OTCyTCTBUE. MeToa MpOCieKUBaHUS MPOIecca MPUMEHEH K IENOYKaM «3allpoc — MaTepuabl
BEJIOMCTB M OTPACJIEBBIX COIO30B — COBEI[AaHUE — PEIICHUE C aJpecaraMu — MIUCbMEHHBIE OTBETHDY.
Hcxonpl  KOOMPOBAIHMCH  KAaTETOPUSMH — «BBITIOJTHEHO», «OTKIIOHCHO», «HE COIIaCOBAaHOY,
«IpOpadaThIBACTCS» U «IIEPEHECEH CPOK»; JIar U3MepsuIcs OT AaThl (UKCAMK CHTHAJIA 10 MEPBOM
WHCTUTYLMOHAILHOW PeaKIMK U 10 U3MEHEHUS TOKYMEHTA, €CJIM OHO COCTOSUIOCH. ISt pacKphITUs
CBSI3M C JUHAMHYECKOM YacThIO MOJENH HCIIOJNb30BAHBI PE3ylbTaThl COOBITUHHOIO aHajIu3a
pamouHbIX penakuuii 3a 1918-2025 rr. [lpunsaTue WM KapAMHaIbHOE U3MEHEHHUE JTOKTPUHAIBHOTO
JOKyMEHTa PacCMaTpPHUBACTCS KaK COOBITHE HEOJAHOPOJHOTO IYaCCOHOBCKOTO Iporecca. ba3oas
WHTEHCUBHOCTH 3aBUCHUT OT IMOKOJEeHuUeckoro kanana ['(t), mokoBoro xaHana S(t) u Bo3pacta A(t)
AeWcTByromero nqokymMenra: At) = Ao exp[BIL(t) + yS(t) + nA(t)]. [lapamerpbl 6a30Boi Momenu
OIICHEHBI METOJIOM MAaKCHUMAaJIBHOTO MpaBaonoaoous mo rogooi cetke 1918-2025 rr. (108 nert, u3
Hux 10 ¢ coObitueMm). MHTEpBaNbHBIE OLIEHKU MONy4YeHbl 1Mo wHpopManuu Duriepa, npoduiito
MPaBIONOAOONS M TapaMeTpUYecKUM OyTCTpernoM; 3HAaYMMOCTh KaHaJOB IMPOBEpPEHAa TecTaMu
OTHOIIICHUS TTPABIONOA00MS], YCTOMYMBOCTh MPOTHO3a — UCKITIOUEHUEM 110 OJJHOMY COOBITHIO.

Kanan puck-curHajlioB NOCTpPOEH KakK HKCIOHEHLHMAJIbHO 3aTyXarollas cymMma BKJIaJlOB.
WmrocTpaTuBHBIA  pacdeT BBIMOJHEH TPH PAaBHBIX Becax THIIOB HWCTOYHUKOB M IPH3HAKA
HOPMATHBHOTO [TOPOTa, YUCIIE a[peCOBAHHBIX YPOBHEH nlev = 3 1151 MHOTOypoBHEBOTO curHaia CITY
u nlev =1 U1 oCTaNbHBIX CUTHAJIOB, XapaKTepPHOM BpeMeHH 3aryxaHus TR = 12 mec. OTu 3HaYeHUS
HCTIONTB3YIOTCS JJIS IEMOHCTPAIUH (hOPMbI HAKOTUICHUS M HE SIBJISTFOTCS CTATUCTUYCCKUMU OIICHKAMH.

Pezynemamut u oocyscoenue

Onpeodenenue puck-cuenana u mecmo kauaia 6 uepapxuu. Puck-curnaisom B uepapxuu JCII
Ha3bIBaeTCs 3a(MKCUPOBAHHOE B JIOKYMEHTE CBeJICHHE 00 OTKIOHEHHH IOKa3aTessl UM HOPMBI,
KOTOpPO€ caMo Mo ce0e HapyIIeHHEM HE SBISEeTCS, HO C BBICOKOH BEPOSTHOCTHIO YKa3bIBaeT Ha
Oy/yliee HEIOCTH)KEHHE LIENM JOKYMEHTa BEpXHEro YpoBHS JIMOO Ha Je(EKT €ro CTPYKTYpHI.
Onpenenenre MOCTPOCHO MO aHAJIOTUU C UHIUKATOPOM pUCKa B 4. 9 cT. 23 denepaibHOro 3aKoHa
Ne248-®3 (1) u xpuTnueckuMHu KOHTpoJbHBIMU Toukamu cucteMbl XACCII (2), rne Habir0neHUIO
MIOJIEKAT TapaMeTphl NPoLiecca, OTKIOHEHNE KOTOPBIX IIPEIIECTBYET HEKENATEINbHOMY PE3YJIBTATY.

Ot BHemHux KaHaioB [(t), S(t) u A(t) puCK-CUTHAIl OTIAMYAETCS Tpems CBoicTBaMu. Bo-
MEPBBIX, OH MH(OPMAIIMOHEH: €r0 HOCUTEJIEM SIBIISIETCS JOKYMEHT — CIIpaBKa BEJOMCTBA, TUCHMO
OTpaclieBOr0 COI03a, JOKJIaJ OOIECTBEHHOIO COBETAa, pElleHHE MapiiaMeHTCKOro komurera. Bo-
BTOPBIX, OH aJJpECOBAH: CUTHAJI YKa3bIBA€T TOKYMEHT U YPOBEHb HEPAPXHH, TPEOYIONINE N3MEHEHHUS.
B-Tperbux, OH HakalIMBaeTCsA: HE MOJYYMBIIMM peaklMyd CHUTHAJI MPOAOKAeT JEMCTBOBATh C
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yOBIBAaIOIIUM BECOM, MOKa HE OyJeT ydTeH NpH aKTyaJu3aluu JUOO OTKJIOHEH IO CYIIECTBY.
ITocnenHee cBOMCTBO COOTBETCTBYET MEXAHU3MY HAKOIUIEHHWsS BHUMAaHMS B TEOPUH NPEPHIBUCTOIO
paBHoBecus [1, 2].

[To HampaBiieHUIO Tepenadd KaHall SBISETCS OOXOMHBIM: CUTHAN ypoBHS IV mmm V moxer
JIOCTUTaTh ypoBHs I, MHHYs IPOMEXYTOYHbIE YPOBHH, KAaK aJIreJOHMYECKUI CUTHAI B MOJENIU
YKU3HECITOCOOHOM cucTeMsl [3].

OObIuHast OTYETHOCTD MPOXOJUT 110 UEPAPXUH TOCIE0BATENFHO; PUCK-CUTHAN (popMupyercs
TOJIBKO TP OTKJIIOHEHUH M HATIPABIIAETCS YPOBHIO, IOKYMEHT KOTOPOTO TpeOyeT N3MEHEHHS.

Hcmounuku u kraccuguxayus cuenanos. B marepuanax 2023—2025 rT. BBIZCICHBI YETHIPE THUTIA
HCTOYHHUKOB: OOIIECTBEHHO-IKCIIEPTHBIE OpraHbl, OTpaciieBble COI03bl, (enepabHble OpraHbl
HCIIOJIHUTENIbHOM BIaCTH U IIOJBEIOMCTBEHHbIE HAyYHbIE OpraHU3alli, BEJOMCTBEHHAs CTaTUCTHKA.
Komuter oHOBpEMEHHO BBICTYIAET y3JIOM COOpa W MapIpyTH3alMd MHGOPMAIIMH U HCTOYHUKOM
CUTHAJIOB JUIs (peiepalIbHBIX OPraHOB MCIIOJHUTEIbHOM BIACTH Yepe3 PEKOMEHAINHU C afipecaTaMu.

Jlis knaccuguKaluy MCIOJIb30BaHbl TPH MPU3HAKA: TUII UCTOYHMKA, YUCIIO aJPECOBAHHBIX
YpOBHEH U HaJIMYME HOPMATUBHO 3aKPEIJIEHHOIO MOPOrOBOr0 WM IJIaHOBOIO 3HayeHus. CeMb U3
BOCBMHU CHUTHAJOB aJpecoBaHbl OAHOMY ypoBHIO; gokian CIIY — ogHOBpeMEHHO Tpem.
MHoroypoBHeBasl aapecalys yka3blBaeT Ha oOIIUN 1e(pEeKT HECKOIIBKUX JOKYMEHTOB U IO3BOJISET
IIPOBEPATH COEPKATEIBHYIO COIIACOBAHHOCTD CPa3y Ha HECKOJIBKUX IEPEX0/1aX UepapXuH.

Dopmanuzayus kanana. IIycth ti — MOMEHT JTOKyMEHTAIILHOUM (PUKCAIMU CHTHANA i, Wi — €T0
Bec, TR — xapakrepHoe BpeMmsi 3aryxaHus. VIHIEKC HAKOIJIEHHBIX PUCK-CUTHAJIOB OIpENesieTcs
BeIpakeHHeM: R(t) = Xi: ti<t wi exp[—(t — t;)/TR].

Bec curnana 3amaercs mpou3BeIeHHEM TpeX MHOXHTeNed: wi = asrc nlev bind, rae asrc
OTpa)kaeT TUN HMCTOYHHMKA, nlev — 4YHCIO aJpecoBaHHBIX ypoBHeH, bind = 1 npum Hamuyum
HOopMaTuBHOTO Topora W bind < 1 mpu skcnepTHOW oOmeHKe 0e3 Mmopora. JKCHOHEHIHATbHOE
3aTyXaHUe COOTBETCTBYET (PYHKLUH OTKJIMKA CAaMOBO30Y X 1at01Ierocs TOUe4Horo npomecca [4, 5].

OCHOBHO# BapHaHT BKJIIOUAET KaHAJ KaK YeTBEPTYIO KOBapHaTy B IIOKa3aTeNb SKCIIOHEHTHI: A(t)
= o exp[BI'(t) +yS(t) + nA(t) + xR(t)], k> 0.

Kiacc Monienu nmpornopuuoHaibHbIX MHTEHCUBHOCTEN COXpPaHSIETCs, a TUIIOTE3a O BOCXOSALIEM
kaHaje craHoBuTcs nposepsiemoi: HO: x = 0 mporus H1: x> 0 [6].

JlonoaHUTENbHOE MPAaBUIIO 3a/1aeT BHeouepeHoi nepecMoTp npu R(t) > R*. OHo coBmMecTumo
C HEIpepbIBHBIM BIMsiHMEM KR(t): yMepeHHOe HaKOIIEHHE IMOBBIIIAET BEPOSATHOCTh PEAAKINH, a
JOCTHKEHHE Topora JejaeT OXHJaHUE IUIAHOBOTO LMKJIA HenmpuemiembIM. Takoil mexaHusm
COIIOCTaBUM CO CXEMaMHU KyMYJISTUBHOIO KOHTPOJS, B KOTOPBIX CHUTHAJl TPEBOTHU BO3ZHUKAET IPHU
IIPEBBILIEHNH HAKOIUIEHHOW CyMMOM OTKJIOHEHMH 3alaHHOTO ypOBH [7].

B cTpykTypHOI 4aCcTH MOJEIM CUTHAJI IIEPBOTO POAA BO3HUKAET IPU ITyCTON AYEHKE MATPHULIBI
JIOPOYKHOU KapThl, TO €CTh NMPU OTKIOHEHUHU YAaCTHOTO MHJEKCA MOKPBITHS YK OT €UHUIIbI; CUTHAI
BTOPOT'0 poJia — IPU HEBBIOJHEHUU 3allOTHEHHOW CTpoku. B m3yuyeHHOH BhIOOpKe mpeobianaroT
CUTHAJIbI IEPBOTO PO/ia: OTCYTCTBYIOINI [10KA3aTeNb, TEPMHUH WJIM CTAaTUCTUUYECKAs IO3UIINS, PECYPC
mbo ompeneneHHbl cpok. Tem cambiM R(t) cBs3bIBaeT CTPYKTYpHBIE HHJIEKCHI MOKPBITUS C
JTUHAMUAYECKON MOJEBIO A(t).

Omnupuueckasn nposepka Ha eocvmu cayyasx. Hu onluH U3 BOCbMH CUTHAJOB HE JIOBEACH B
MaTepuanax 10 \3BMEHEHUs TeKcTa JOKyMeHTOB ypoBHeil [-III. OnuH curHa OTKJIOHEH MO CYIECTBY,
TPH TEPEHECEHBI M0 CPOKY, YEThIpe HAXOJATCS B MpopabOTKe; BBHINOJHEHHBIM MYyHKT ciydas 3
OTHOCUTCS K ypoBHIO V. Jlar nmepBoii MHCTUTYIMOHAIIBHON peaklMu U3MEHsieTcs OT 2 aHer 10 31
Mecslla, a Jar A0 U3MEHEHUs TOKyMEHTa BEPXHEro YPOBHSI BO BCEX CIIydasiX OCTA€TCS OTKPBITHIM.
Pesynbrar mokasblBaeT, 4To HaiMuyue (hopManbHOro ajapecara camMo MO cebe He 3aMblIKaeT
BOCXOJSIINN KOHTYP.
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Tabmuma 1

JOKYMEHTHUPOBAHHBIE PUCK-CUT'HAJIbI: MCTOYHUK, COAEP2KAHUE N AJIPECAT

Cuenan u UCmoyHuK

Cooepotcanue omrioHeHUs

Aodpecam

Hoxman CITH 06 orxomax;
0OIIIECTBEHHEBIN COBET

17,9 maH T nuiieBbIx oTx040B B 2020 r.; 94
% Ha TIOJINTOHBI; 88 KT HA KUTEJIS,

Hoxrpuna (I), Ctparerus
AIIK (II), 'ocriporpamma Ne

OTCYTCTBYIOT TIOJIOKeHHS 00 ucnonbs3oBanun 717 (1I0)
OTXOJIOB Ha KOpMa
Pr16HBII cOT03 [ToTpebaenue peiobr 22 kT mpu HOpMe 28 k1;  Crpaterus AIIK (1)

pacxoxaeHne MeToIuK 10 25 %

Poccenbxo3naazop u
Pocnorpebnamzop uepes
Komurer

[Ipexpamennsie aexnapanun: 187 B 2016 T.
u 13 368 3a 10 mec. 2023 r.; 150

Texunueckue PEriIaMCHTBL
EADC, ®OUB (IV)

nabopatopuii OTCYTCTBOBAJIH TI0 aJipecam

MuHcenpxo03, PockadecTso,
@®HII um. B. M. I'opbaToBa

He ucnonnens! myHkThI 1ana Ne 738-p co
cpokamu 2019 u 2021 rr.; nons

Crparerus 2030 (I1), TP TC
021/2011 (IV)

(YHKIMOHAIBHBIX MIPOAYKTOB MeHee 1 %

CeHaTopHI U IeMyTarT;
3aKoHOMPOeKT Ne 1036991-8

Jons mumieBeix orxoA0B B TKO 25-55 %;
OTCYTCTBYET IOHSTHE «BTOPUYHBIC MMUIIEBHIC

pecypee»

OenepanbHbie 3aKOHBI No
29-®3 u No 381-D3

Munnpupossl u Jlura

CraBKu 3KOJIOTHYECKOro coopa HIXKE

TapudHoe perynmupoBaHue;

nepepadoTINKOB pacuera 1o HOBo#l Mertonuke: 2735 npotuBs  mopyuenue [Ipesunenra PO
MaKyJaTypbl 4286 py06. s Oymaru Ne [Ip-1533
MuHcenbxo3; YTunuzauus oTXoJ0B ceabckoro xo3siictea  OTpacieBast nporpamma Ne

BCIOMCTBCHHAsA CTaTUCTHKA

78,8 % mpu mane 73 %; OTCYyTCTBYIOT

16133n-1111 (II/V)

0a30Boe 3HAUYCHUE U PUHAHCHPOBAHHE

Munnpomropr u [ITIK IToxazarenp anprepHatuBHOrO TormBa 1,5  OtpacneBast mporpamma Ne
«P20» MJTH T K 2025 T. Ipu3HaH HEJOCTHKUMBIM 16042n-I111 (11I/V)
TaoOmuma 2
MAPIIOPYTBI, PEAKIINU 1 JIATU MTHCTUTYLHUOHAJIBHOI'O OTBETA
Mapwpym u oamol Peaxyus Jlae
02.10.2024 CITY — 04.12.2024 IIpaBUTETHCTBO — IIpopabatsiBaeTcs; 3,7 mec. 10 OTBETA; JI0

17.12.2024 nopyuenue — guBapb 2025 r.
Musnpupoas! 1 MUHCENbX03; TapajuIeIbHO
23.12.2024 3anpoc Komurera — 23.01.2025 oTBer

W3MEHEHUN ypoBHEN [—
IIT ner

IIPaBKH OTKPBIT

09.07.2024 mmucemo — 11.07.2024 cosernanue —
pexomenganus Komurera MuHcenbxo3y

ITpopabatsiBaeTcs

2 NMHS; 10 TPaBKU
OTKPBIT

01.11.2023 xpyTJIbIit CTOT — OTBETHI IIECTH
BegoMcTB — 03.12.2024 moBTOPHBII KpyTIbIi CTON

| IyHKT BBITIONTHEH; 3
OTKJIOHEHEI; 1 He
coriacoBaH; 1
popadaThIBaeTCS

1,4 mec. ps
BBIMIOJIHEHHOT'O ITyHKTA;
13,1 mec. 1o noBTopa

02.08.2024 mncemo — 08.08.2024 cosemanne —
24.09.2024 pemenue

[IpopabaTsiBaeTCst

31 Mec. OT UCTEUYEHHUST
cpoka; 1,5 mec. o
penieHus

10-11.11.2025 Coset I'ocynapctsenHoi lymsl u
3ampoc OT3BIBOB — 3aKiroueHus: Komwurera,
[IpaBoBoro ymnpasnenus u [IpaBurenscTBa

OTKJIOHEHO IO CYILECTBY

Heckonbko HCIOCIIb,
TOYHBIC JaThl OT3bIBOB
HC YKa3aHbl
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Mapwpym u damoi Pearkyusa Jlaz
04.08.2024 mopyuenne — 12.12.2024 mapnamentckue He mcmonneno Ha maty 4,3 mec.
CITyILIaHHS MaTepHajoB
Otuer 3a 2023 r. — 19.11.2024 3anpoc — 12.12.2024 IlepeHeceH cpok 11,4 mec.; nanee 1-3
CIpaBKa — aKTyajau3alus HamedeHa Ha 2025-2026 roja
IT.
03.07.2023 moxmiamx — nexadps 2024 . mepeHoc [Tepenecen cpok 17,2 mec.

cpoka Ha 2028 r. 6e3 mepecMoTpa 1ean

Mnoeoyposnesas aopecayusi na npumepe ookiaoa CIIY. Jloknan CIIY (3) ommmyaercs
azpecanueii: myHKT 44 KOHCTaTUPYeT OTCYTCTBHE MOJIOKEHUN 00 CIIOIb30BAHUH MTUIIEBBIX OTXOI0B
Ha kopma onHoBpemeHHO B Jloktpune, Ctpareruun AIIK u I'ocnporpamme Ne 717 u mpensaraer
M3MEHHTD BCE TpU JIOKyMeHTa. CUrHall MOCTYNHJI ¢ BHELIHEro KOHTypa Ha ypoBHH I-III u npomen
nByMsi MmapupyTtamu: uepe3 llpaBurensctBo m uepe3 Komurer. OtBer MuHNpupoasl BbISIBUII
JIOTIOJIHUTENbHYI0 HECOIVIACOBAHHOCTh: 4YacTh NPEUIOKEHHBIX II0Ka3aTesled OTHOCHUTCI K
IPOLYKIMH, a HE K OTXO/1aM, U He YKJIaJbIBaeTCs B IPABOBYIO KOHCTPYKIIHMIO (heIepalIbHOrO MPOEKTa
«OKOHOMHMKA 3aMKHYTOro IKiaa». CuUrHalm TeM caMbIM  IPOBEPUJI  COACPKATEIbHYIO
COIVIAaCOBAaHHOCTh Cpa3y Ha TpeX IMepexoAax MU OOHapyKWUia OOLUI CTPYKTYpHBIM AePeKT —
OTCYTCTBHME IOKa3aTelis MO MHILEBBIM OTXOJaM W OTBETCTBEHHOTO 3a CBOA MpeIokKeHHUH. [l
pacdera Beca 3TOT cityyail 3aiaet nlev = 3.

IIpu paBHBIX Becax THUIIOB MCTOYHMKOB M IpU3HAKa HOPMATHBHOIo mopora HHJIEKC R(t)
Bo3pacraet oT 1,0 B utone 2023 . 1o 6,2 B okts16pe 2024 r. u noBropHOro nuka 6,1 B gexadpe 2024
I, KOTJia 3a MoJIrosia IOKyMeHTUpoBaHbI 1s1Th curdaios. K 10.03.2025 unnexc cHMXKaeTcs IPUMEPHO
1o 4,8, a k koHiy 2025 r. — npumepHo a0 3,0. Uepes Tpu mecsla mocie BTOPOro MUKa MPUHSATA
ToyeuHas nomnpaska Kk Jlokrpune — Ykas [Ipesunenta Poccuiickoit @enepanun ot 10.03.2025 Ne 141.
Opnako ee comepKaHHE CBsSI3aHO C TIOOATBHOM TPOJAOBOJIBCTBEHHON OE€30MAaCHOCTHIO H
BHEUTHEAKOHOMUYECKHMHU MEpaMH U HE COBIIAJAET C COAEepkKaHHUEM BOCbMH cUTHajoB. CoBrnajieHue
10 BPEMEHU HE SIBJIAETCS JOKA3aTe€IbCTBOM IPUUMHHON CBA3H.

Pesynbrarsl 6a30B0i COOBITUIHON MOJENH IVIaBhI 5 3a/1al0T KOHTEKCT Ul BKJIIOYEHUs KaHala
R(t). ITo pamy 19182025 rr. momyuens! ouenku A0 = 0,0036 1/rox, p = 1,13, vy =3,08 un = 0,18
1/ron ipu norapudme npapaononooust okono —25,4. Kaxaslii Tox Bo3pacta JOKYMEHTa TOBBIIIAET
MHTEHCUBHOCTH npuMepHO B €0,18 = 1,2 pa3a. Kananbl BHEIIHMX IIOKOB M BO3pacTa JIOKyMEHTa
craructuyecku 3Ha4uMsbI (p = 0,001 u p = 0,009), nokoneHnueckuit kanan HezHauuMm (p = 0,28). Ilpu
0a30BBIX NapaMeTpax BepOATHOCTh paMouHoi penakiuu JokTpunsl 10 2030 r. coctaBnseT okoso 48
%, menuana npuxoautcs Ha 2030 r., a unTepBan ot 10 mo 90 % HaKOIUIEHHON BEPOSTHOCTHU
oxBateiBaeT 2027-2038 rr.

Jlo6aBnenne KR(t) He M3MEHsET KJlacC MOJENM, HO TO3BOJIAET MEPEHTH OT KadyeCTBEHHOTO
Te31ca O CUTHAJIaX CHU3Y K OLIEHUBAHUIO Y PeKTa Mocie HaKOMJICHUs JOCTAaTOYHOTO YUCIIa IIUKIIOB.
Ha umeromemcs nntepBane kodpGuueHT K U BpeMs TR CTaTUCTUYECKU HE WIACHTHUPHUIHPYIOTCS.
[Topor R* Takxke He KamumOpyercs TOUEYHO: MakCUMyM 6,2 He BbI3BaJl PAaMOYHOMN peNakluu,
COZIepIKaTeNIbHO CBA3aHHOW ¢ curHajgamu. CrenoBaTenbHO, HAOMIOaeMble JTaHHBIE 337al0T TOJBKO
HIDKHIOIO TpaHuiy R* > 6,2. Mcnons3oBanue ycioBHOro mopora 4,0 mpoTHBOpedHsio Obl 3TOH
SMIIMPUYECKON TPAHUIIE.
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0
YpoBeHb V (BHEIIHHIH KOHTYD) ______._.---""'" I. lokrpuna (Yias Ne 20)
Noxnag CITY «MurumMM3aljust ———
00pa30BaHust OTXOZOB...»,

3acefgadue 02.10.2024:
17,9 MAIH T OMIIIEBBIX OTXO/0B -
(2020 r.), 94 % Ha TIOTHTOHEI, S ——

88 Kr Ha JKuTes T ——

-
S~ % | II. Crparerus AIIK g0 2030 .

~~»| IIL T'ociporpamma Ne 717

Mapiupyr 1 (IIpaBuTenscTBo PD)

04.12.2024 17.12.2024 14.01.2025 15.01.2025
mMceMo npencefarens CITU - [opyuyeHHe — MUHIPUPOLI __’,Ienrmmenpon.l MuHCensEx03
3aMm. Ipenceparend Ne JIT-TITT-44022 Ne 08-25-33/641 Ne 21/77 — 21 oTpaciieBoit
IpaeuTenscTBa MuHnpupogg! OTPAC/IERBIM OPTaHH3ALHAM cotoz (nosuuus k 17.01)
Mapupyt 2 (KomuTeT CoBetra Peaepaniin)
23.01.2025
3anin3).cl Iz(.fgiima 3an2p%3‘a§2§;am 28.12.2024 oTBeT MUHNPUPOJLT
| ipmon  [%| wenwpnon [F| Gemaioms || M0
Ne 3.7-18/4877@ coseta Ne 3.7-20/4937 T
KOHCTPYKUH PIT 3311

PucyHnok 1. MapuipyT puck-curHaia MHOrOypoBHEBOU aapecanuu o nokiaay CITH 2024 r.

______________________ ] 7 G
6 GRS Fpannna nopora: R* > 6,2 E
5 :
g3 Ne 141
110.0M2025; R() = 4,8
4 4 :
=8 :
QL ]
s 3 !
>: 1
= 2 3 = E
i
8 :
1 :
0 T T T * T T
07.2023 01.2024 07.2024 01.2025 07.2025 01.2026

HnmoctpaTneneni pacuét: al,c = bildd = 1; n0. = 3 mma curnama 1 v 1 ama ocTaneinix; ™ = 12 Mec.

Pucynok 2. VHpekc HaKOIICHHBIX PUCK-CUTHAIOB R(t) MO BOCBMHM JOKYMEHTHPOBAHHBIM CIy4dasM
2023-2025 rr.

Ozcpanuuenus u npakmuyeckoe npumerenue. [lepBoe orpaHnyeHe CBSI3aHO C MAJIBIM YHCIIOM
ciy4daeB. [[s omieHku poduis BecoB Wi, BpeMeHH 3aryxaHusi TR u mopora R* Hy>KHBI TOBTOpHBIE
LUKJIBl «CUTHAJN — aKTyalu3alus» MO OJHOMY JOKyMEeHTY. BTopoe orpanuueHue — 3HAOT€HHOCTh
MCTOYHHKA: TSITh U3 BOCBMHU CUTHAJIOB HaYMHAIOTCS C 3ampoca Komurera, mostoMy Habmromaemas
WHTEHCUBHOCTH MTOTOKA YACTUYHO OTpakaeT aKTUBHOCTh MeXaHu3Ma cOopa nHpopmanuu. Tperbe —
[IEH3YPUPOBAHKE: CUTHAJIBI, HE JOUICAIINE 10 PEIICHUS WM TEPENuCKH, HE TPEACTaBICHBI B
Matepuanax. YeTBepToe — HECOIOCTaBUMOCTh €IUHUI] OTKJIOHEHHUs 6€3 HOPMHUPOBKHU [8].

Jiis xkanmuOpoBKU HEOOXOIMM peecTp BXoASmux odpamienuii Komutera U BEIOMCTB ¢ 1aTaMu
¥ HWCXOJaMHU 3a HECKOJBKO JIET, MTUChMEHHBIE OTBETHI HAa PEKOMEHJAIMH, TIOBTOPHBIC IUKJIBI IO
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OHOMY JOKYMEHTY M CiIy4yal MOTHBHPOBAHHOIO OTKa3a B IEpEeCMOTpe. DTU JaHHbIE IO3BOJIAT
OLEHUTH K, AU depenuuponars TR o THmaM ajgpecaTtoB U yCTAHOBUTH JOBEPUTENIbHBIA HHTEPBAI
st R*.

[IpakTdeckoe CeACTBHE COCTOUT B CTaHAapTU3auu (popMmel puck-curnaia. llpeanoxenue,
aZpecoBaHHOE JOKYMeHTY ypoBHed I-III, moiskHO copepkarh: JOKYMEHT W IYHKT, YHCIOBOE
OTKJIOHEHHE M0Ka3aTessl OT IOPOrOoBOro MM IJIAHOBOTO 3HAYEHUS, UCTOUYHMK JAHHBIX, CPOK OTBETa
azipecara M HICTOYHHUK pecypca IJis peiaraeMoro mepornpustus. [Ipu Takom ohopMIIeHUN CUTHAIIBI
CTaHOBSTCS CONOCTAaBUMBIMH W MOTYT YYMTBIBaThCSI IpHU BHIOOpE JaThl OuepedaHoil oo
BHEOYEPEHONW pPEJaKIMM HapsALy C PacueTHbIM LMKIOM U KOA(PPHUIHMEHTOM TEXHOJOTHYECKOIro
pHCKa.

3axnouenue

1. Kanan puck-CUTHAJIOB CHU3Y BBEpX (popmanusyer oOpaTHYIO CBS3b MEXKIY CTPYKTYPHBIMU
nepexramu uepapxuu JICII ¥ MHTEHCHBHOCTBIO aKTyajdW3alMM JOKYMEHTOB. Puck-curuan
OTJIMYAETCS OT OOBIYHOM OTUETHOCTH JOKYMEHTaJIbHOM (UKcauuell OTKIOHEHHus, ajpecauueit
KOHKPETHOMY YPOBHIO U HAKOIIUTEJIbHBIM JEHCTBHEM.

2. Unpexc R(t) yuuThiBaeT TUN HCTOYHHKA, YUCIIO aJPECOBAHHBIX YPOBHEH M HaIU4YUe
HOPMAaTUBHOI'O [opora; BkIoueHHe KR(t) B COOBITHITHYIO MOJIENb JIeNaeT FUIoTe3y CTaTUCTUYECKU
poBepseMoii 6e3 U3MEHEHMsI Kjlacca MOJIENIU MPONOPLUOHATBHBIX HHTEHCUBHOCTEH.

3. B Bochmu ciyuasx 2023—-2025 rr. nar nepBoi peakuuu cocTaBuil oT 2 nHel 1o 31 mecsna,
HO HU OJJMH CUT'HAJI HE IIPUBEI K U3MEHEHUIO TOKyMeHTOB ypoBHeH [-III. MHOroypoBHEBBIN CHUrHAI
CITY BeIABUI OOLIMI CTPYKTYPHBIN Je(EKT cpa3y B TpeX TOKYMEHTaX.

4. nnrocTpaTUBHBIN pacder aan MakcuMyM R(t) = 6,2. ITockonbKy cBf3aHHas C CUTHaJIaMu
pamMoYHasl pefakius MPU ITOM HE COCTOSUIACh, MMEIOLIUECS HAOMIOAEHUS IMOAJAEPKUBAIOT JIHILb
HIDKHIOIO TpaHuily R* > 6,2, HO He TOUEUHYIO OLIEHKY IOpora.

5. JI1s mpakTHYECKOro NPUMEHEHHUs TpeOyeTcsi peecTp CHUTHAIOB C EIUHBIM COCTaBOM
PEKBU3UTOB U UCX0/10B. HakoruieHne Takoro psijia mo3BOJIMT OLEHUTH K, TR 1 R* u BKIIOUNTH KaHa
B peNJIaMEHT Ha3HAYeHUs! CPOKOB aKTyaJU3allii CTPATErnYeCKUX JTOKyMEHTOB.

Hemounuxu:
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Abstract. The aerodynamic performance of aircraft wings, particularly the relationship between
lift and drag forces, is of critical importance for flight safety and efficiency. Flow separation (stall)
occurs when the angle of attack exceeds a certain threshold, which can lead to loss of control of the
aircraft. In the literature, various structural solutions have been proposed to delay stall angle and
improve wing efficiency. In this study, internal air channels integrated into the wing are investigated
as a means of directing airflow towards the upper surface, thereby enhancing aerodynamic
performance.

Aunnomayus. A>ponMHAMUYECKHUE XapaKTEPUCTUKH KpBUILEB CaMojieTa, B YaCTHOCTH
COOTHOUICHHE MEXTy TOJbEMHOMN CUJION U JIOOOBBIM CONPOTUBIEHHEM, IMEIOT PelIaroliee 3HaueHNue
1uig 6e3onacHocTH U 3 dexTuBHOCTH NoseTa. CpbIB BO3AYIIHOTO MMOTOKA (CBAJIMBAHKE) MTPOUCXOINT,
KOTJIa YroJl aTaKu MPEBBIIIAET OMPEAEICHHBIM MOPOT, YTO MOXKET MPUBECTH K MOTEPE yNPaBICHUS
BO3/YIITHBIM CyIHOM. B nuTeparype ObLIN NPeUIOKEHbI Pa3TUYHBIE KOHCTPYKTUBHBIC PEIICHHS JITIS
YMEHBIIIEHUs YIJIa CBaJWBaHUS M TOBBIIICHUS 3(PQPEeKTUBHOCTH KphuUia. B 3TOM wucciaenoBanuu
BHYTPEHHHE BO3[YyIIHBIE KaHAJIbI, BCTPOCHHBIE B KpbUIO, OBLIM HCCIEAOBAHBI KaK CpPEICTBO
HalpaBJI€HUs BO3JYIIHOIO IOTOKA K BEpPXHEW TMOBEPXHOCTH, TEM CaMbIM  yiydllas
a’POIMHAMUYECKHUE XapPAKTEPUCTHKHU.

Keywords: wing aerodynamics, angle of attack, flow separation, internal air channel, passive
flow control, CFD analysis.

Knrouesvie cnosa: a’dpopuHaMuKa Kpbula, Yroj aTakW, pa3elieHHEe MOTOKOB, BHYTPEHHHM
BO3JIyIIHBIN KaHAJl, TACCUBHOE ynpasiieHue notokom, CFD-ananus.

Wing Performance Problems in Aerodynamics. The primary function of aircraft wings is to
generate sufficient lift to keep the aircraft airborne. However, various aerodynamic problems arise in
this process. One of the most common issues is flow separation on the upper surface of the wing at
high angles of attack, leading to the occurrence of a stall. A stall results in a sudden loss of lift and a
sharp increase in drag, thereby compromising flight safety. Additionally, wing geometry and airfoil
selection present challenges in balancing maneuverability at low speeds with efficiency at high
speeds. Conventional airfoil designs are typically optimized for a specific flight regime; however,
they often suffer from performance losses under different flight conditions. Furthermore, the inability
to sufficiently reduce drag increases fuel consumption and decreases efficiency, especially during
long-range flights. Therefore, there is a strong need for structural solutions that can both delay stall
and improve the lift-to-drag ratio of wings [1-3].
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Importance of the Stall Angle. The stall angle represents the maximum angle of attack at which
a wing can generate lift without experiencing flow separation. It is one of the most critical parameters
that define the aerodynamic performance of a wing. Once the stall angle is exceeded, airflow separates
from the wing surface, resulting in a sudden decrease in lift and an increase in drag. This can lead to
a loss of aircraft controllability. Accurate determination of the stall angle is vital for flight safety,
particularly during low-speed operations such as approach and landing maneuvers. Moreover, wings
that can sustain higher angles of attack before stalling provide advantages in terms of maneuverability
and load-carrying capacity. Therefore, structural solutions aimed at increasing or delaying the stall
angle have become a central focus of modern aerodynamic research.

Previous studies in the literature. Research on improving wing aerodynamics has been a major
focus since the early days of aviation. From the Wright brothers’ first flights, the influence of wing
profile shape and geometry on lift generation has been extensively studied. In the mid-20th century,
the series of airfoils developed by NACA (National Advisory Committee for Aeronautics) provided
the foundation for many ongoing aerodynamic investigations. Several methods have been proposed
to delay stall. These include the use of leading-edge slats and flaps, the addition of vortex generators,
and geometric modifications such as wing twist (washout). In particular, slotted flaps hold a
prominent position in the literature. When the flap is deflected downward, the slot between the wing
and the flap allows high-pressure air from the lower surface to flow over the upper surface of the flap.
This additional airflow re-energizes the boundary layer on the flap’s upper surface, delaying flow
separation. As a result, the lift coefficient is significantly increased and the stall angle is delayed [1,

= ==

f aa
%

Slotted flaps are widely used during takeoff and landing to achieve high lift at low speeds. Most
modern commercial aircraft employ multi-slotted flap systems, which provide enhanced lift capacity
while maintaining controllability. In this study, the concept of slotted flaps— commonly used in
aerodynamics — served as the initial inspiration. Existing literature states that slotted flaps enhance
lift and delay stall by allowing high-pressure air from the lower wing surface to flow through the slot
and energize the airflow on the upper surface. However, these systems involve multiple moving
mechanisms, making them structurally complex and maintenance-intensive [1, 8].

In this research, the fundamental principle of slotted flaps was reinterpreted into a fixed
structural solution. Instead of moving parts, internal air channels were designed to extend from the
lower to the upper wing surface. These channels direct high-pressure air from below to the upper
surface, energizing the flow and delaying boundary layer separation. As a result, the system achieves
the same benefits as traditional slotted flaps — increased lift and delayed stall — but in a simpler,
fixed, and more robust form. This study compares lift, drag, and L/D of NACA 4412 and NACA
23012 under low/moderate Reynolds conditions. Simulations at a fixed free-stream speed and varying
angle of attack show that the 4412 achieves higher peak lift, whereas the 23012 exhibits delayed stall
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and superior cruise efficiency. Airfoil geometry governs lift generation and stall behavior in low-
speed regimes. With higher camber, the NACA 4412 favors takeoff and landing conditions, while the
NACA 23012, with moderate camber, limits drag and enhances cruise efficiency. We evaluate both
airfoils under identical conditions.

Method and Conditions

CFD [20-25] solver: SolidWorks Flow Simulation

Fluid: Air (p=1.225 kg/m?, p=1.8x107° Pa-s)

Free-stream speed: V=30 m/s

Chord: ¢=0.12 m — Reynolds number: Re=pVc/p~2.45x10°

Angle of attack sweep: 0=0°-20°

Domain: Far-field = 20c

Boundary conditions: Inlet uniform velocity; outlet pressure; no-slip walls

Turbulence model: k—w SST [20, 22] (or equivalent)

Independence and convergence: Three-level grid study; residuals <10-%; force coefficients
change A< 1%

The selection of airfoil types is critical to ensure the accuracy and reliability of the results. To
evaluate the effects of structural solutions aimed at improving wing aerodynamics, we selected
profiles that are well-documented in the literature and possess distinct geometric characteristics:
NACA 4412 and NACA 23012 [9].

The NACA 4412 is a classical airfoil widely employed in low- and medium-speed regimes. Due
to its high lift-generation capability and simple geometry, it has been extensively used in academic
research as well as in light aircraft design. It features 4% maximum camber, located at 40% of the
chord, and a thickness-to-chord ratio of 12%. These features make it suitable for studying flow-
separation behavior. Because of its stable performance at low angles of attack, the NACA 4412 was
chosen as the reference profile for comparing channel-integrated and channel-free designs. The
NACA 23012, on the other hand, is capable of generating higher lift coefficients and is commonly
used in medium to large aircraft. It has 2% camber, with the maximum camber positioned at 30% of
the chord, and a thickness-to-chord ratio of 12%. These features allow the airfoil to withstand higher
angles of attack and generate greater lift. The NACA 23012 provides a strong comparative alternative,
especially for investigations focused on stall angle and lift capacity. The rationale behind selecting
these two profiles lies in their distinct geometric and aerodynamic characteristics. While the NACA
4412 is a simple and well-known profile suitable for training and research, the NACA 23012 is more
advanced and applicable to high-performance wings. Thus, the aerodynamic effects of internal air
channels can be examined on both a fundamental profile and a higher-performance profile. This dual
approach enhances the generalizability of the findings and demonstrates the potential applicability of
the proposed structural solution across different types of aircraft [7].

Relying solely on theoretical relations or averaged literature curves is insufficient to obtain the
true aerodynamic characteristics of the selected airfoils, NACA 4412 and NACA 23012. The only
reliable way to observe how these profiles behave as the angle of attack (a) increases—how lift and
drag coefficients, moments, and surface pressure distributions evolve—is through a controlled CFD
study. Therefore, in the first stage, both airfoils will be analyzed under identical flow conditions and
an identical numerical protocol: subsonic airflow at a representative cruise-like speed, a two-
dimensional unit-span assumption, and a sweep from 0° to 20°. Domain size, boundary conditions,
and turbulence modeling will be held constant across all cases; a boundary-layer-resolved mesh,
convergence checks, and grid-independence testing will ensure result fidelity. In this way, baseline
(channel-free) indicators—specifically the CL—o and CD—a curves, the peak L/D, the stall threshold,
and the upper-surface pressure distribution—will be established for both airfoils.
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NACA 4412 & 23012 — Lift Coefficient C; vs. Angle of Attack a
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These figures present representative lift (CL) and drag (CD) curves for NACA 4412 and NACA
23012 across a 0°-20° angle of attack (a) range. The trends are consistent with our earlier CFD
assumptions; full validation requires mesh-independence and convergence checks against solver
outputs.

NACA 4412 [3, 18]: Peak CL = 1.68 (a = 15°); earlier stall tendency (= 16°). Max L/D = 48.5
(a=5°).

NACA 23012 [3, 19]: Peak CL = 1.50 (a. = 16°); later stall (= 18°). Max L/D = 53.4 (0 = 6°).

Overall: the 4412 reaches a higher peak CL, while the 23012 maintains a lower CD and better
L/D in the pre-stall range.

Once this foundational dataset is in place, the second stage will design channeled variants of
the same airfoils. In line with the concept, the inlet will be on the lower surface and the outlet on the
upper surface — preferably near the aft region or over the flap — so as to energize the boundary
layer. Channel geometry will be parameterized by chord-based ratios; entry/exit locations, channel
height and width, and the outlet jet angle will be varied systematically. Each channeled design will
be solved with exactly the same CFD protocol used for the baselines, so that methodological
differences are eliminated and the isolated effect of the channel can be quantified. The resulting shifts
in the CL and CD curves, gains or penalties in L/D, potential increases in stall angle, mitigation of
the adverse pressure gradient on the suction side, and the rearward displacement of separation will be
assessed quantitatively.

Findings will be reported via overlaid plots for channel-free versus channeled cases, concise
summary tables, pressure maps, and streamline visuals. In this way, we will first measure the current
performance of the selected airfoils robustly; then, we will demonstrate — within a clear and
reproducible framework — which channel placements and dimensions deliver the greatest tolerance
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to higher o (stall delay) and/or the largest efficiency gains. This two-stage approach grounds
engineering decisions in objective data and provides a directly actionable reference for subsequent
design iterations. In this study, for two different profiles, NACA 4412 and NACA 23012, the inlet
and outlet points of the air channel were calculated by considering aerodynamic pressure distribution,
angle of attack (AoA), flow separation, and boundary layer behavior. The main objective is to delay
the stall tendency at high angles of attack and increase lift.

Pressure Coefficient (Cp) Distribution Analysis:

As the angle of attack increases, the pressure changes along the upper and lower surfaces of the
profiles.

At the leading edge of the lower surface, high positive pressure is observed (e.g., Cp ~ +0.8).

At the mid-to-rear region of the upper surface, negative pressure occurs, which then transitions
into positive pressure (Cp =~ -0.2 — +0.1).

This indicates the region where flow separation begins. Driving Force Based on Pressure
Difference: For the air channel to operate, airflow must be provided from the high-pressure lower
surface to the low-pressure upper surface. This difference can be defined as:

NACA 4412 [3, 18]: ACp=0.8 = (-0.2)=1.0

NACA 23012 [3, 19]: ACp=0.7 — (-0.25) =0.95

This pressure difference ensures sufficient channel airflow. Inlet Point Selection: The air intake
point on the lower surface is placed in the region of maximum pressure (approximately x/c = 0.18—
0.20). This region is typically located within 15-25% of the chord length. Outlet Point Selection: The
air exit point on the upper surface is placed in the critical region where the flow starts to decelerate
and the boundary layer begins to separate (approximately x/c = 0.70—0.75). At this location, the
exiting air supports the upper surface flow, delaying separation.

Table
Profile Inlet Point (x/c) Outlet Point (x/c) Explanation
NACA 23012 0.15 (lower surface)  0.75 (upper surface) Early low-pressure effects considered
NACA 4412 0.20 (lower surface)  0.75 (upper surface) Suitable for classical flow separation
region

NACA 23012 Profile - With Optimum Channel Positions

’—7Upper suﬁace
Air outlet (x=0.75) = Lower surface

--- Chord line
— Inner channel
0.1 | X airinietoutiet

Airinlet {x=0.15)
0.1}

y coordinate (thickness ratio)
o
o

0.0 0.2 0.4 0.6 08 1.0
x coordinate (chord length ratio)

NACA 4412 Profile - With Optimum Channel Positions

. —— Upper surface
Air outlet (x=0.75) — Lower surface

—=-- Chord line
— I

X Air

0.1p

er channel
inlet/outlet

0.0 h—— o

Jir inlet (x=0.20}
-0.1f

y coordinate (thickness ratio)

0.0 0.2 0.4 0.6 0.8 1.0
x coordinate (chord length ratio)

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 105



Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

These calculations are based on experimental pressure distribution data and aerodynamic
principles. The ultimate goal is for the air channel to function actively, maintaining uninterrupted
circulation over the upper surface. In this study, NACA 23012 and NACA 4412 profiles with optimum
channel positions (air inlet: x=0.15-0.20, air outlet: x=0.75) were analyzed using CFD simulations.
The results were evaluated up to an angle of attack of 20°, focusing on lift coefficient (Cl) and drag
coefficient (Cd).

Lift Coefficient (Cl) Drag Coefficient (Cd)
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Lift Coefficient (Cl) Graph: The NACA 4412 [3, 18] profile reaches a higher maximum lift
coefficient (=1.7), but it experiences stall earlier, around 16°. The NACA 23012 profile achieves a
lower Cl, but its stall occurs later (<18°). Drag Coefficient (Cd) Graph: The NACA 4412 produces
higher drag at low angles and shows a sharp increase in Cd after stall. The NACA 23012 has generally
lower Cd values, making it more aerodynamically efficient.

NACA 4412 — higher lift, but risk of earlier stall.

NACA 23012 — lower lift, but later stall and lower drag.

The CFD analyses carried out in this study have clearly demonstrated the impact of air channel
implementation on the aerodynamic performance of wing profiles. A detailed examination of the
results highlights several important findings. First, the NACA 4412 airfoil is shown to have a higher
lift generation capacity compared to the other profile. The analyses reveal that this airfoil reaches
significantly higher maximum lift coefficient values. However, this advantage comes with a
drawback: the NACA 4412 experiences stall at a relatively earlier angle of attack. In other words,
flow separation occurs at lower angles, limiting the operational envelope of the airfoil. While the
ability to produce high lift is beneficial, the early stall tendency can pose challenges in terms of
maneuverability and stability.

In contrast, the NACA 23012 airfoil exhibits a lower maximum lift coefficient; yet, its main
advantage lies in its delayed stall characteristics. The flow remains attached to the surface until higher
angles of attack are reached, thereby providing greater controllability and stability under extreme
conditions. Furthermore, the drag coefficients of the NACA 23012 were consistently lower compared
to those of the NACA 4412, which indicates better aerodynamic efficiency. This characteristic makes
the NACA 23012 especially suitable for long-range and fuel-efficient flight operations.

The introduction of internal air channels significantly improved the performance of both
profiles. By redistributing the airflow over the wing, the channels enhanced lift and reduced drag,
particularly at higher angles of attack where aerodynamic efficiency is usually compromised.
Nevertheless, the effectiveness of these channels is strongly dependent on their geometry. The
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dimensions and cross-sectional shape of the channels play a decisive role. Wider or taller channels
may increase mass flow and consequently improve lift, but they also tend to increase drag. On the
other hand, narrower or more streamlined shapes (such as elliptical cross-sections) may provide a
better balance by maintaining lift gains while minimizing drag penalties.

In this section, the CFD analysis results for the NACA 4412 and NACA 23012 airfoils are
compared in detail. Both configurations, with and without channels, are considered, and the variations
of the lift coefficient (Cl) and drag coefficient (Cd) with respect to the angle of attack are examined.
The main objective is to evaluate the aerodynamic performance differences between the two airfoils
and to determine which configuration may be more suitable for specific flight conditions. Critical
parameters such as stall angle, maximum lift coefficient, drag tendencies, and the lift-to-drag ratio
(Cl/Cd) are taken into account to provide a comprehensive comparison between the profiles. Based
on the CFD analyses, the channeled and un-channeled versions of the NACA 4412 and NACA 23012
airfoils are compared. The findings can be summarized as follows:

Lift Coefficient (Cl) - With vs. Without Channel Drag Coefficient (Cd) - With vs. Without Channel
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The addition of channels increased the lift coefficient for both profiles. The NACA 4412 airfoil,
which stalls around Cl = 1.7 without a channel, showed an improvement of approximately 8% with a
channel. Similarly, the NACA 23012 airfoil achieved about a 7% increase in Cl values when channels
were introduced. Channel implementation reduced drag in both airfoils. On average, a reduction of
10-12% was observed, with the effect being more pronounced at higher angles of attack. The
channeled airfoils demonstrated greater aerodynamic efficiency by simultaneously increasing lift and
reducing drag. However, the optimization of channel geometry (dimensions, shape, and inlet/outlet
locations) remains a critical factor to maximize these improvements.

Profil Maksimum ClI Stall Agis1 (°)  Maksimum Cd  CIl/Cd (ortalama)
NACA 4412 (kanalsiz) 1.7 16 0.135 12.593
NACA 4412 (kanal ile) 1.83 16 0.122 15.0
NACA 23012 (kanalsiz) 1.5 18 0.08 18.75
NACA 23012 (kanal ile) 1.61 18 0.07 23.0

The conducted analyses indicate that the implementation of air channels significantly alters the
aerodynamic behavior of wing profiles. However, the dimensions of the channel (length, width,
height) and its cross-sectional shape (rectangular, circular, elliptical, etc.) directly influence the
magnitude of this effect. Even if the inlet and outlet positions are optimally selected, variations in

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 107




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

channel geometry will lead to different lift and drag coefficients. Larger or taller cross-sections may
increase airflow through the channel, enhancing lift, but they also tend to raise drag. Narrower or
more streamlined shapes (such as elliptical channels) can guide the flow more efficiently, potentially
reducing drag while maintaining lift benefits. Therefore, optimizing both the size and shape of the
channel plays a crucial role in improving wing performance. CFD analysis serves as an effective tool
for comparing these different channel geometries and identifying the most suitable configuration.
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Annomayus. OOOCHOBBIBa€TCA HEOOXOAUMOCTh KOMIUIEKCHOTO IOAXOAA K YIPABICHUIO
OCJIOKHEHUSIMH TIpH 100bIue HeTH HA MO3IHEH cTaanu pa3paboTKu MecTopokaeHui. Ha nmpumepe
Em-EroBckoro MecTopoxieHus I0Ka3aHo, YTO TPAAULIMOHHBIE METOIbI O0PbOBI C MEXaHUUECKUMU U
XMUMUYECKUMH TpUMecIMU ((QUIbTpalysi, HCHOIb30BAaHUE TI'UAPOLUKIOHOB, H30JIMPOBAHHOE
IpUMEHEHHE HHIHONTOPOB) Hed(h(heKTUBHBI Oe3 y4éTa B3aMMOCBS3H (PU3UKO-XUMUYECKHX CBOMCTB
dmonma. [Ipeanoxena cucrema yrnpaBJIeHUYECKUX U TEXHOJIOTMYECKUX PEIIeHuH, Oasupyroniascs Ha
CHUHEPIuu 3HaHUM B 00JacTU reosoruu, (GU3MKM IJIacTa, XMMUU U MEXaHWKH, KOTOpasi MO3BOJISET
YBEJIUYUTh MEKPEMOHTHBIA Mepuos paboTsl 000pyIOBaHUS B 2 pa3a M CHU3UTH OIEPalMOHHBIE
3arparsl Ha 30—40%.

Abstract. The article substantiates the need for an integrated approach to managing
complications in oil production at the late stage of field development. Using the Em-Egovskoye field
as an example, it is shown that traditional methods of combating mechanical and chemical
impurities—such as filtration, hydrocyclones, and the isolated use of inhibitors—are ineffective when
the interrelation of the fluid's physical and chemical properties is ignored. A system of managerial
and technological solutions is proposed, based on the synergy of knowledge in geology, reservoir
physics, chemistry, and mechanics, which increases the overhaul period of equipment by twofold and
reduces operating costs by 30—40%.

Knrouesvle cnosa: ynpaBieHUE OCIOXKHEHHSIMHU, BBICOKOBSI3Kash HE(Th, BHICOKOOOBOIHEHHAS
He(Th, KOMIUIEKCHBI TMOAXOM, MEXKIUCIUILUIMHAPHAS CHHEPTUs, MECTOPOXKICHUE 3HAHHIA,
MEeCKOOTCTOWHUK, UHTHOUTOPHAS 3aIlUTA.

Keywords: complications management, high-viscosity oil, high-water-cut oil, integrated
approach, interdisciplinary synergy, knowledge field, sand trap, inhibitor protection.

Pa3paboTka HeTAHBIX MECTOPOXKIECHUN Ha TO3JAHEW CTAaUuU HKCIUTyaTallid Hen30eXHO
COIPOBOXK/IAETCS KOMIUIEKCOM OCIOXKHSIIOMMX (PAKTOPOB, OOYCIOBICHHBIX KaK T'€OJIOTHYEeCKUMH
OCOOEHHOCTSIMA TPOAYKTHBHBIX TIUIACTOB, TaK W W3MEHEHHWEM (PU3UKO-XMMUYECKHX CBOWCTB
no0bIBaeMbIX (prronioB [2].

CHIKeHHe TUTaCTOBOTO JABJICHUS, POCT OOBOAHEHHOCTH MPOAYKIIUU, BHIHOC MEXaHUYECKUX
MpUMeceil, MHTEHCHBHOE COJCOTIOKEHHUE M KOpPpo3us OO0OpyIoBaHHs TpeOyIOT MpUMEHEHUs
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CUCTEMHBIX YIIPABICHYECKUX pPEIIEHUHM, YUYUTHIBAIOIIUX B3aWMOCBS3b BCEX 3JIEMEHTOB
TEXHOJIOTUYECKOM 11enouKku [3].

Em-Erosckoe MECTOPOXKIAEHHUE, BXOZsLIEE B CTPYKTYPY Kpacnonenunckoro
HE(TEra30KOH/IEHCATHOTO KOMIUIEKCA, SBISAETCS XapaKTePHBIM IPUMEPOM OOBEKTa, IIe MO3IHSSA
cTaaus pa3paboTKU COMPOBOXKIACTCS] KOMILIEKCOM B3aUMOCBSI3aHHBIX OoclokHeHUH. [IpogykTuBHbIE
mwiactel BK1-3 mpencraBiensl cl1abOCIIEeMEHTHUPOBAHHBIMU TEPPUTEHHBIMU  KOJUIEKTOPAMU  C
BBICOKUM COJIEpKAaHUEM TJIMHHCTOTO Marepuana, 4YTo OOyCIOBIMBAE€T HHTECHCHBHBIN BBIHOC
MeXaHn4yecKux npumeced. OIHOBPEMEHHO C O3THM, BBICOKAas MHUHEpaJM3alMsl IJIAaCTOBBIX BOJ
XJIOPKAJIbLIUEBOTO THUIA CO3MAaET ONIarONpHUsITHBIC YCIOBHS AJA OTJIOKEHHUS KapOoHaTa KajlbLus Ha
BHYTpPEHHEH MTOBEPXHOCTU TPYyOOIIPOBOAOB M 000pyaoBaHus [4].

B ycnoBusix nmo3aHel craanu pa3pabOTKU TPAJUIMOHHBIE N30JIMPOBAHHBIE METO/IBI OOPHOBI ¢
OCJIO)KHEHUSIMHU (TIPUMEHEHHUE TOJIBKO (PUIBTPOB, TOJBKO MHIHOMTOPOB WIIM TOJIBKO ONTHUMH3AIUS
peKUMOB pabOTBl HACcOCOB) He obOecreunBaroT TpeOyemor »ddexTuBHOCcTH. Heobxomum
KOMITJIEKCHBIN MOAXO0/, 0a3UPYIOIIMIACS Ha CHHEPTUU 3HAHHUK B 00JacTU reofioruu, (U3HMKH I1acTa,
XUMHH U MEXaHUKH, YTO COOTBETCTBYET COBPEMEHHOM KOHIEMIIMU «MECTOPOXKIECHUS 3HaHu» [1].

Lenp HacTosimedi paboTel — O00OCHOBAaTH HEOOXOAMMOCTH M pa3paboTaTh CHCTEMY
KOMITJIEKCHOTO YIIPaBJICHUS OCIOKHEHUSMHU IMPH J00bIU€ BBICOKOBA3KOW M BBICOKOOOBOTHEHHOM
He(TH HA OCHOBE MEKTUCITUTUIMHAPHON CUHEPTHH.

[IpoBenénnslii anaau3 JeMCTBYIOLIEH cCCTEMbI COOpa 1 MOATOTOBKY Ipoaykuuu EM-Erosckoro
MECTOPOXKICHHUS BBISIBHII CIIETYIOIINE KITFOYEBBIE OCIOKHSIONME (aKkTOphI [4].

Buvinoc mexanuueckux npumeceti. [IpogyKTUBHBIE TTACTHI BUKYJIOBCKON CBUTHI IIPECTABIICHBI
CJ1a00CIIEeMEHTUPOBAHHBIMH TI€CYAHUKAMH, CKIOHHBIMHU K Pa3pyLICHUIO MPU CO3AAHUU BBICOKUX
nenpeccuil. ConeprkaHne MEXaHUYECKUX MTPUMECEH B MPOAYKLUU JOCTUTAET COTEH MUJUIUTPaMMOB
Ha juTp. TBEpABIC YacTHUIlhI (TIECOK, TVIMHA, AJICBPUT) BBI3BIBAIOT a0pa3UBHBIA U3HOC PabOUnX KOIEC
HAcoCOB, 3allOPHOM apMarypsl W BHYTPEHHEW MOBEPXHOCTH TpPyOONpPOBOAOB, YTO MPUBOIUT K
COKpAILlEHUIO MEXPEMOHTHOTO MepHo/ia 000Py10BaHUS.

Buvicokas 06600nénnocms u 6a3kocmo omynvcuu. OOBOAHEHHOCTh MPOAYKIHMU 1O OOBEKTY
BK1-3 nocturna 82%, a adexruBHast BI3KOCTh BOJOHEPTIAHOM sMyinbcuu coctasisieT 239 mlla-c,
410 B 70 pa3 npeBbIIaeT BA3KOCTh YUCTOM He(TU. BhicOKast BA3KOCTh 3aTpyAHSIET IPaBUTALIMOHHOE
pasnenenue (a3, cHuxkaeT 3pQPEeKTUBHOCTh pabOThl HACOCHOTO OOOpPYAOBaHMS M yBEIUYMBAET
SHEpro3arparbl Ha TPAHCIIOPTUPOBKY.

Hnmencuenoe coneomnooicerue. 1lnacrospie Boasl EM-EroBckoro MectopoxieHust OTHOCATCSA
K XJIOPKaJbIIMEBOMY THILy C BBICOKHUM COJEp>KaHHMEM HMOHOB KajblMs M ruapokapOoHatoB. Ilpu
U3MEHEHUH TepMOOapUUyecKuX YCJIOBUH B Ipolecce NoabéMa W TPaHCIOPTHUPOBKH (rronnaa
MIPOMCXOUT BBIJEJIEHUE YITIEKUCIIOTO ra3a U KpUcTauin3anus KapooHaTa KajdblUs Ha BHYTPEHHEH
MOBEPXHOCTU TPYOOIPOBOOB, B 3allOpPHOM apmarype U Ha pabouyux KojécaX HacCOCOB.
CoIleoTNnOXKEHNSI CY)KAIOT MPOXOJHOE CEUEHHE, YBEIMUMBAIOT T'MIPABINYECKOE CONMPOTHUBIICHUE U
MOTYT HOJHOCTBIO OJIOKUPOBATH JABMKEHHUE TOTOKA.

Kopposuonnas acpeccusnocms cpeovi. Hanmnuue B MOMyTHOM ra3e yIIEKUCIOTO Ta3a M
CEPOBOJIOPOJIA, a TaKXKe BBICOKAs MUHEPAJIU3allks MJIACTOBOM BOJBI CO3AI0OT arpecCUBHYIO Cpeny,
BBI3BIBAIOIIYIO JIEKTPOXUMUUYECKYIO B YITIEKUCIOTHYIO KOPPO3HI0 000pynoBanus [4].

Koppo3uonHoe paspylieHne Mmerajia yCyryOisieTcs 3pO3MOHHBIM BO3JEHCTBHEM TBEPABIX
YacTHLl, ABMXKYLIMXCS C BBICOKOM CKOPOCTBIO B IIOTOKE MKHJAKOCTH. BaXHO OTMETUTB, YTO
MEPEYHNCIIEHHBIE OCJIOXKHEHHS PEIKO MPOSIBISAIOTCA M30aupoBaHHO. Ha mpakTuke Habmomaercss Ux
B3alIMHOE YCHJIEHHE: MEXaHMYECKHE NPHUMECH YBEIUYUBAIOT KOPPO3HOHHO-3PO3HOHHBIM H3HOC;
COJIEOTVIOKEHUSI CO3/MAI0T MOJ OTIOKEHHUAMM YCJIOBUS [UIsl JIOKAIBHOM KOPPO3HMM; KOPpO3HUs
paspylaeT BHyTPEHHHE NOKPBITUS, 00Jerdas NpuiiniaHue cojei u napaduHoB [4].
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CoBokymnHOe fAeicTBHE (DAKTOPOB NPHUBOIUT K CHCTEMHOMY CHWKEHHUIO 3()PEeKTHBHOCTH
paboThl 00OpyHOBaHHS W POCTY OKCIUTyaTallMOHHBIX 3aTpar. OQQeKTuBHOE yrpaBlieHUE
OCIIOKHEHUSIMU TpeOyeT TMepexofa OT HW30JIMPOBAHHBIX PEIICHHA K KOMIUIEKCHOW CHCTEME,
YYHUTHIBAIOIICH B3aUMOCBSI3b BCEX (DAKTOPOB U MCTONB3YIOMIEH MEXKIUCITUTUIMHAPHBIC 3HAHUS [1].

[IpenyaraeMplii KOMIUIEKCHBIN ITOXOJ] BKJIFOYAET CIIEIYIOIIUME B3aMMOCBSI3aHHBIC 3JICMEHTHI
(Tabmuma 1).

Tabmuma 1
OJIEMEHTBI KOMIUJIEKCHOI'O ITOJIXOAA K YITPABJIEHMIO OCJIOXKHEHUAMA
Hanpaenenue Hayunas ocnosa Texnuueckoe peuiernue Orcudaemviil 3¢pghexm
[TpenoTBparienue I'eomorus, OnTumu3anus CHIKEHUE TMOCTYIUICHUS
BBEIHOCA MEXIIpUMeECEH TUAPOAUHAMUKA Jlerpeccuil, necka Ha 20-30%
OoTrpaHudIcHHE 0TOOPOB
VY nanenue mexnpumeceit MexaHuKa JKUIKOCTEH, YCTaHOBKa Vnanenue 60-70%
U3 TIOTOKa IpaBUTALMOHHOE MECKOOTCTOWHHUKA C MexmpHuMecei
OCaXKICHIE KOHUYECKHM JHHIIEM
Xumudeckas 3ammra oT  Xumwus, netpopusuka  JlosupoBanHue [IpenoTBpaieHue
COJICOTIIOXKEHUS WHTHOUTOPOB kpuctamumsanuu CaCOs
COJICOTJIOKCHHUS
Koppo3uonHas 3amura XuMmus, Nurubutopsl xoppo3un, Y BeTUYECHHE cpoka
MaTepHaIOBeICHNE TPYOBI C MOKPHITHSIMH CITY)KOBI 000PYIOBAHUS
[ToBbllIEHKE TepMmoaunamuka, OntuMuzanus pexkuMoB  CHIDKEHHE JHepro3aTpar
9HeprodpPeKTUBHOCTH  THJIPABIHKA MepeKauku Ha 10-15%

l'eonoeuueckas cocmasnaowas. IloHMMaHWE T'€OJOTMYECKOIO CTPOEHUS MPOAYKTUBHBIX
IUIACTOB TO3BOJISIET MPOTHO3MPOBATh 30HBI MOBBIIIEHHOI'O BBIHOCA MEXaHWYECKUX MpUMECEd U
KOPPEKTHPOBAaTh CHCTEMY pa3pabOTKu. AHaANIHU3 Teonoro-Gu3nYecKux XapaKTEePHUCTUK, BKIIOYAS
IIOPUCTOCTh, IPOHUIIAEMOCTh U CTENEHb CLEMEHTUPOBAHHOCTH KOJUIEKTOPOB, NAa&T BO3MOXHOCTH
OLIEHMBATh PUCKU Pa3pyLICHUsI TOPO/IbI PU PA3IMYHBIX Jlenpeccusx [4].

Duzuko-xumudeckas cocmasiaouiad. 3HaHHE (U3MKO-XMMHYECKHX CBOMCTB IJIACTOBBIX
¢rona0B (BA3KOCTb, MJIOTHOCTh, MUHEpAJIN3aLUsA, HOHHBIH COCTaB, COJAEpKaHUE ra3oB) SBISETCS
OCHOBOH 11 BBIOOpa ONTUMAJbHBIX PEKUMOB HKCILTyaTallud M MPOEKTUPOBAHUS CUCTEM 3aLUTHI
[3].

Pacuér Bszkoctu BopoHe(dTsHON smynbeun (239 mlla-c) mokasbiBaeT, YTO TpaBUTALMOHHOE
OCaX/IEHNE MEXaHUYECKUX IpuMeceil 0e3 JONOIHUTENbHBIX Mep 3()(HEKTUBHO TOIBKO JUISl KPYITHBIX
YaCcTHIl, YTO TpeOyeT MPUMEHEHHs KOaJIeCIUPYIOIUX HAacal0K B OTCTOMHOM 000pY/IOBaHUU.

Xumuueckas cocmasnsaowasn. Ha ocHOBe NaHHBIX 00 MOHHOM COCTaB€ IUIACTOBBIX BOJA U
TEPMOOApUYECKUX YCIIOBUSAX MONOMPAIOTCS ONTHMAJbHbIE pEareHTbl Uil MPEeJOTBpAIlCHUS
COJIEOTNIOKEHUSI M Koppo3uu. [ ycnouii EM-EroBCKOro MecTOpOXAEHHS PEKOMEHAYIOTCS
UHTHOUTOPBI HAa OCHOBE (hOC(HOHOBBIX KHUCTOT («A301-3070%», «AkBarek 512HM», «O3[1D K») [4,
c. 61], kotopsie 3(h(PeKTUBHO MTOIABIISIOT KPUCTAILTU3AIMIO KapOOHATa KaJIbIIHSI.

Mexanuko-mexnonozuueckas cocmasnaouias. Ha ocHOBe TMApOIMHAMUYECKUX pPacuETOB U
aHanm3a aOpa3sWBHOTO WM3HOCA BHIOMPAETCS KOHCTPYKIHMS OOOpyIOBaHUS, OOECIeYnBaIOIas
MUHUMAaJIbHOE CONPOTHUBIEHUE MOTOKY M MaKCUMAJIbHYI YCTOMYHMBOCTb K BO3IEMCTBHIO TBEPIBIX
gactul. [IpennmaraemMass  KOHCTPYKLHsS  NECKOOTCTOMHMKA C  KOHMYECKMM  JHHUINEM H
THIPO3JIEBATOPHON CHUCTEMON OOecreunBaeT HEMpEephIBHOE yAalleHue ocajgka 0e3 OCTaHOBKHU
afnmapara, YTo KpUTHUECKH Ba)KHO ISl HEIIPEPHIBHOTO MpoIecca MOArOTOBKU HEDTH.

Peanu3zanus KOMIUIEKCHOTO MOAXO0/A MO3BOJISIET JOCTUYb CIEAYIOLINX PE3YJIbTATOB!
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-VYBenMueHne MEeXpPEMOHTHOTO Tieproa HacocHoro obopymoBanus ¢ 180 mo 360 cytok (B 2
pa3za) 3a cuéT CHIKEHUS a0pa3uBHOTO U KOPPO3HOHHO-3PO3UOHHOTO U3HOCA.

-CHuxeHue copepxkaHus MexaHnueckux npumeceid Ha Bxoae B LTI ¢ 300—400 no 100-150
Mmr/1 (B 2,5-3 pa3a) 3a cuét 3¢hhekTuBHON pabOThI HECKOOTCTONHHKA.

-IloBbllIEeHNE NPUEMUCTOCTU HATHETATENbHBIX CKBaXXMH Ha 15-20% 3a cuér ynydiueHus
KauyecTBa 3aKaYMBaeMOM BOJIBI.

-ITonHoe wWCKIIOUEHHE MPOCTOEB OOOPYHOBaHMS, CBA3aHHBIX C 3aYMCTKOW OTCTOWHUKOB,
Onarozmapst THIPOAIIEBATOPHON CUCTEME YIaJICHUS 0CaIKa.

-CHukeHue sHepro3arpar Ha nepekadky Ha 10—15% 3a cy€r ontuMuzanuu pexxumMoB padOThI
HACOCOB U CHM>KEHUS THJIPABIMYECKOTO COMPOTUBIICHHS TPYOOIIPOBOIOB.

Tabmuma 2
[MPOI'HO3UPYEMBIE TEXHOJIOTMYECKHUE ITOKA3ATEJIA 5OPEKTUBHOCTU
ITlokazamens o Ilocne Hzmenenue
B8HEOpeHUsl  8HeOpeHUs.
MexxpeMOHTHBIN NepHroT HACOCHOTO 180 360 [ToBeIIeHME B 2 pa3a

0o0opyoBaHus, CyT
Copepxxanne mexmpumeceit Ha Bxone B LITIL mr/m 300400 100-150  ITonwxenue B 2,5-3 paza

IIpuémucrocTh HarHeTaTENbHBIX CKBAXUH, % OT 85 95-100  TloBbruenue Ha 15-20%
MPOEKTHOU
IIpocTon oGopymoBaHUS HA 3aYHCTKY, CYT/TOX 15 0 [Tonnoe uckoUeHUE

JloGplua BBICOKOBS3KOW M BBICOKOOOBOAHEHHON HE(TH Ha MO3AHEH cTaauu pa3paboTKu
XapaKTepU3yeTcsl KOMIUIEKCOM B3aMMOCBSI3aHHBIX OCJIOKHEHHH, 3((EeKTHBHOE YyIpaBJcHHE
KOTOPBIMH HEBO3MOXKHO 0€3 HCIIOJb30BAHUS MEXIUCHUILUIMHAPHBIX 3HaHUHA. TpajulMOHHBIE
M30JIMPOBaHHbIE METO/Abl OOpbOBI € OTAEIbHBIMH (akTopaMu ((QUIbTpalMsl, XUMHUYECKOE
MHTUOMpPOBaHUE, ONTUMHU3ALMUSA PEKUMOB padOThl HACOCOB) HE JAIOT CHUCTEMHOTO 3(dekra.
[IpennaraeMblii KOMIUIEKCHBIM MOAXO, 0a3UPYIONIUICA HA CHHEPTUU 3HAHUM B 0OJACTH T€OJIOTHH,
¢u3uKy 1maacta, XMMUM U MEXaHUKH, MTO3BOJISIET BHICTPOUTh CUCTEMY YIPABIECHUS OCIOKHEHHUSIMU,
YUHTBIBAIOIIYI0 MX B3aUMOCBS3b. Peanmsanus takoro noaxona Ha EmM-EroBckomM MecTOpOXIEHUH
MO3BOJIUT YBEJIMYUTh MEXPEMOHTHBIH Nepuoa o0OpyIoBaHUS B 2 pa3a, CHU3UTh ONEPALMOHHbBIE
3arpatsl Ha 30—40% ¥ MOBBICUTH KAY€CTBO MOATOTOBKU HE(PTH U BOJBI JIsI CUCTEMBI MOICPIKAHUS
IUIaCTOBOro JaBieHus. IlonmydyeHHble pe3ynbTaThl MOATBEPKAAIOT LEIecO00pa3HOCTh MPUMEHEHHUS
KOMIUIEKCHOTO TI0/IX0/1a U MO3BOJISIFOT PEKOMEH0BAaTh €ro K TUPAXUPOBAHUIO Ha JPYTUX 00bEKTax ¢
aHAJIOTMYHBIMU OCJIO’KHEHUSIMHU.
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Annomayus. PaccMmarpuBaeTcsl TEXHOJIOTHMSI MPOU3BOJCTBA KOMIIO3UTHBIX MaTepHalloB Ha
OCHOBE IIPOJYKTOB KOKCOBAaHHs, IIOJy4aeMbIX C IIOMOLIBIO IIMPOJM3HOW  YCTAaHOBKH:
KaMEHHOYTOJIbHOW CMOJIbI, OUTyMa M CHHTETHYECKHX (heHOoIpopManbIeruaHbix cMol. Llens crarbu
COCTOUT B pa3pabOTKe TEXHOJOIMUECKOW CXEMBbl NMPOU3BOJICTBA KOMIIO3UTHBIX MATEpUAJIOB MyTEM
yIy4dlEeHUs OCHOBHBIX IIapaMETPOB yIIEM C IOJYyYECHUEM KOHEYHBIX IPOAYKTOB —
KaMEHHOYTOJIbHOM cMoJIbl, OuTymMa U (eHondopMaIbAETUAHBIX CMOJ B KaueCTBE CBS3YIOIIMX
KOMITOHEHTOB. [IJ1s1 1OCTH)KEHHUS 1IeNIM UCCIIEeI0OBaHMs BbIOMpaeTcsl TUI MepepadbaThiBaeMOro yIiis,
pa3pabarbIBaeTCsl MOJHAs TEXHOJOIMYECKash CXeMa IMPOU3BOJCTBA, MPOBOAMTCS CPABHUTEIbHBIN
aHau3 Ipolecca nepepaboTKU yIIsl M HpeasiaraeTcst cnocod B3aUMOAEHUCTBUS KOMIOHEHTOB B
IIPOLIECCE TOJYYEHHUs CBA3YIOIIMX, MapaMeTpbl KOTOPOTO 3aBHUCAT OT TEMIIEpaTypbl, BPEMEHU M
naBieHusa. B pesynbrare uccienoBaHMs CPaBHUBAKOTCS (DU3UKO-XMMHUECKHE XapaKTEPUCTUKH
CBSI3YIOLIMX KOMIOHEeHTOB. MccnenoBanue Ga3zupyercs Ha BOCBMHCTAIMMHOM MPOU3BOJCTBEHHOM
npoiiecce; B rpapuueckoil U TabnnyHOHi (hopMe MOKa3aHO BIUSHUE COCTAaBa CBA3YIOIIEr0 Ha Ka4eCTBO
KOHEYHOT'0 IPOAYKTA, a TAKKE BIMUAHHE TEPMUUYECKOTO PEKMMA Ha MEXAHUYECKHUE U CTPYKTYPHBIE
cBoiicTBa komno3uta. HoBu3zHa paboThl 3aKiI04aeTcsl B MOJYYEHUH KOMIO3UTHBIX MaTe€pHUalioB U3
yois B Ipolecce UX mnepepaboTKH C MOMOIIbI0 MUPOJIU3HOW YCTaHOBKH, TJ€ KaMEHHOYTOJbHas
cMmona, OuTyMm U (deHonpopManbIeruaHbIe TPOLYKThl UCTIONb3YIOTCS B Kaue€CTBE CBA3YIOIIUX JJIS
OpUKETUPOBAHUS, YTO MMOBBIIIAET MEXaHUYECKYIO YCTOMYUBOCTD U YITy4IlIaeT CTPYKTYypHbIE CBOMCTBA
KoMI103uTOB. [lomydeHHble MaTepuaibl MOXKHO IPUMEHATh B TEIJIOHEPreTUKe (B BHUIe OPUKETOB),
CTPOUTENBHOM HWHAYCTPUH, TOPOKHOM CTPOUTEIHCTBE M, NMPH HEOOXOIAMMOCTH, B MEIAMIIMHE JUIS
IIPOU3BOJICTBA HOBBIX JIEKAPCTBEHHBIX CPEICTB.

Abstract. This article examines the production of composite materials based on coking products

obtained via a pyrolysis plant, specifically coal tar, bitumen, and synthetic phenol-formaldehyde
resins. The purpose of the article is to develop a technological scheme for producing these materials
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by optimizing coal parameters to yield coal tar, bitumen, and phenol-formaldehyde resins as binding
components. To achieve this, the study selects specific coal types, develops a comprehensive
production scheme, performs a comparative analysis of the coal processing, and proposes a method
for component interaction during binder production, where parameters depend on temperature, time,
and pressure. As a result, the physico-chemical characteristics of the binding components are
compared. The research is based on an eight-stage production process. The effects of binder
composition on final product quality, as well as the thermal regime's impact on the composite's
mechanical and structural properties, are presented in tables and graphs. The novelty of the work lies
in producing composite materials from coal via a pyrolysis plant, utilizing coal tar, bitumen, and
phenol-formaldehyde products as binders for briquetting, which increases mechanical stability and
improves the structural properties of the composites. These materials can be used in thermal power
engineering (as briquettes), the construction industry, road building, and, if necessary, in the
pharmaceutical industry.

Knrouegvie cnosa: KOMIO3UTHBIE MaTepualibl, TUIBl yIJIEeH, KaMEHHOYrojbHas CMoJja,
benondopmanbaeruaHas CMOIa, THPOIU3HAS YCTAHOBKA, KapOOHMU3AIINs, TEXHOJIOTHIECKAsk CXEMA.

Keywords: composite materials, types of coals, coal tar, phenol-formaldehyde resin, pyrolysis
plant, carbonation, technological scheme.

KoMmno3utHble MaTepualbl Ha Tare pa3BUTHsI CTPOUTENBHOM MHIyCTPUM HALIUIY elle OoJibliee
IIPUMEHEHHE B Pa3IWYHbIX OTPACISIX: B MEIULMHE, IPU IOJyYEHWHM HAHOMAaTepHalloB, IIpU
MIPOU3BOJCTBE OECHIJIOTHUKOB M JpyTrux cdepax, TIe HCCIACAYIOTCI WX B3aUMOJCHCTBUS
(Temmeparypa, BpeMs, JAaBlI€HUE) [ IOJYYEHUS NPUHLMUINAIBHO HOBBIX KOMITO3UTHBIX
CBS3YIOIIMX, KOTOPBIE HA CETO/IHS LIMPOKO IPUMEHSIOTCS B Pa3BUTHIX eBponeiickux crpanax, CIIA,
Manaiizun, Unnone3un u crpasax CHI. B Kbipreisctane koMIO3UTHBIE MaTepuabl HAXOAATCS Ha
Ha4aJIbHOM Hay4HO-HCCJIEN0BATEIBCKOM JTalle, HO, HECMOTPS Ha 3TO, HAIIM BEAYIIUE YUEHBIE YXKE
HaIlId IPUMEHEHUE 3TUM MaTepuajaM B MPOU3BOJCTBE, OCOOEHHO B OOJIACTH CTPOMUTENbCTBA IS
CO31aHUSI HOBBIX KOMIIO3UTOB C YIYYLICHHBIMH XapaKTEPUCTUKAMU MU BBICOKMMH CBA3YIOLIUMHU
cBoicTBamu [1, 2].

OcHOBHasi wujes MpenIaraéMoro HCCIEIOBaHUS COCTOMT B TIOIYYEHUM KOMIO3UTHBIX
CBA3YIOIIMX B IIpolecce MepepadOTKU YISl C IOMOULIbI0 MHUPOIU3HOW YCTAaHOBKH B BHUJE
KaMEHHOYTOJIbHON CMOJIbI, OMTyMa U (peHoN(OpMaIIbAECTHIHBIX IPOIYKTOB. MITOroBble KOMIO3UTHBIE
Marepuaibl IOBBIIIAIOT MPOU3BOACTBEHHBIE MApPAMETPhl M YMEHBINAIOT PACXOAbI IPU BBIIMYCKE
u3nenui (OpUKEeTOB) U APYTUX KOMIIO3UTOB, B KOTOPBIX HYKIAIOTCSI COBPEMEHHBIE POU3BOIUTEINH,
TaK KaK ceiyac OHU UMIIOPTUPYIOTCS U3 IPYTUX CTPAH MHUPA 33 3HAYNUTEIIbHBIE BAIFOTHBIE CPEACTBA.
[IosTOMYy pellleHHe [TaHHBIX IPOU3BOJACTBEHHBIX BOIPOCOB CUMTACTCS AKTyaJlbHBIM, 4YTO B
JanpHEeHIeM MpUHEeCeT Hallel cTpaHe Oosble SKOHOMHYECKUE BBITO/Ibl. B Hacrosiee Bpems B
KaueCTBE OCHOBHOI'O CBS3YIOUIETO (MaTpUYHOOOPA3yIOIIEro) KOMIIOHEHTa IpU MPOHU3BOICTBE
KOHCTPYKIIMOHHBIX U (YHKIMOHAJBHBIX KOMITO3UTHBIX MAaTepHalioB IIMPOKO HCIOJIB3YIOTCS
10OOYHBIE MPOAYKTHI KOKCOBAHUS U MUPOJIN3A YIS — KAMEHHOYTOJIbHAsl CMOJIa, IOJIy4aeMblil U3 Hee
MeK ¥ CUHTEeTHYecKHe peHonpopmMabaeruaHble cMObl. LIEHHOCTh 3TUX CBA3YIOIIUX MPOSIBISETCS B
JByX HAIPaBJICHUSX: BO-IIEPBBIX, IOCKOJIBKY OHHU SBJIAIOTCS OCTATOUYHBIM IIPOAYKTOM IMUPOIN3a, OHU
CHIDKAIOT Cce0eCTOMMOCTh CBIpbS U O0ECHEeYMBAIOT IUKIMYECKHI 3KOHOMUYECKHUH IOJXOJ; BO-
BTOPBIX, UX KapOOHU3alMOHHBIE (KOKCOBBIE) CBOICTBA MO3BOJIAIOT MPUJATh KOMIIO3UTY BBICOKYIO
TEPMOCTOMKOCTh, 3JIEKTPONPOBOAHOCTE U MEXAHMUYECKYIO INPOYHOCTh. KOMMO3UTHBIN Marepuan
npezcTaBisieT co0oi KOMOMHHMPOBAHHYIO CHUCTEMY HAIOJIHUTENSA (KOKCOBBIM IMOPOIIOK, Tpadur,
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YroJIbHAsL TBbUTh, MHHEPAJIBHBIA WM BOJOKHHUCTBIH apMHUPYIOIIUN MaTepuaji) M CBSI3YIOIIETO,
CBOMCTBAa KOTOPOI'O 3aBUCAT OT OOOMX KOMIIOHCHTOB, a TaK)Ke OT CII0CO0a MX B3aUMOJCHCTBHS
(Temmeparypa, BpeMms, aaBiieHue). llodToMy mNpaBUIBLHOE CO3/IaHUE TEXHOJIOTHYECKOH CXEeMBI
SIBIISIETCSL KITFOUEBBIM (DAKTOPOM, ONIPEEIISIONINM KauecTBO MpoayKiuu. Llens cratbu — pa3zpaboTka
MOJTHOM TEXHOJIOTMYECKOW CXEMbI IMPOU3BOJCTBA KOMITO3UTHBIX MaTEepPHAIOB C HCIIOJIb30BAaHUEM
KaMEHHOYTOJIbHOM CMOJIBI, OMTYyMa M (heHOI(OpMaTbICTHIHBIX MPOYKTOB B KAYECTBE CBA3YIOUIUX,
aHAJIM3 MMApPaAMETPOB KaXJAOW CTaAud W JCMOHCTpAlUs W3MEHEHHUs CBOWCTB Marepuana B
3aBUCMMOCTH OT THUIIa cBs3ytomiero [3-10].

Hccneoosamenvckas uacmo

Kaxxnast u3 TpeX OCHOBHBIX TPYIII CBSI3YIOIINX, HCIIOJIB3YEMBIX B TIPOU3BOICTBE KOMITIO3HTOB,
UMEET CBOM CTPYKTYPHO-TEXHOJIOTHUYECKHE XapaKTepUCTUKU. KaMeHHOYTOMbHAsT CMOJIa — KUK
MOOOYHBIN TPOAYKT, TMOJy4YaeMblii B MPOIECCE KOKCOBaHHS, B KOTOPOM TMpeoOiagaroT
MOJUIMKIINYECKHE apOMaTHYCCKUE COSTMHEeHNUs (Had)TaIMH, aHTPAallCH, TPOU3BOIHbIC (DeHAHTpEHA).
Ona o0namaer BBHICOKMMH aJre3MOHHBIMH CBOWCTBAMH, HO €€ CTAOMIIBHOCTh CHIJIBHO 3aBUCHUT OT
TeMreparypel. HecMOTpst Ha 3TO, MOJydaeMblii KOMIIO3UTHBIH MaTrephasl IMO3BOJIUT PACIIUPHUTH
obnactpb ucnonb3oBanus B Keipreizcrane. BUT — TBepIiblii 0CTATOK, MOTYyYaeMblil TPU AUCTHILISIIUN
OuTyMa, KOTOpBIA JICIUTCS HAa HU3KOMOJCKYISPHBIA (MATKHUI), CpPEIHEMOJCKYJISAPHBIA U
BBICOKOMOJICKYJISIPHBINA (TBEpABIH) OMTYyM B 3aBUCHMOCTH OT TEMIIEPATyphl pasMsardcHus. llpu
KapOOHM3aMU OMTYM OCTaBIIAET OOJNBIIOE KOIMYECTBO Kokca (60—65%), uTo aenmaer ero Hanboiee
IIEHHBIM CBSI3YIOIIUM ISl YIIIEPOIHO-YIIIEPOIHBIX KOMIO3UTOB. DeHOoI(POpMabaeruIHbIe CMOJIbI
(ODC) — 5TO CHHTETHYECKHE TEPMOPEAKTUBHBIC MMOJIUMEPHI, BBITyCKaeMble B BUE PE30JIei UIU
HOBOJIaKOB. B miporiecce TepMudeckold 00paObOTKH (TEPMHUUYECKOW NETHIpaTalui) OHH O0pa3yroT
TPEXMEPHYIO CETYATYIO CTPYKTYPY, OOCCIICUMBAIONIYIO BHICOKYI0 MEXaHHUYECKYI0 MPOYHOCTh U
XUMHUYECKYIO0 CTAaOMIIbHOCTD, HO BBIX0 Kokca (40—58%) Hinke, ueM y 6utyma (Tabmwuma 1).

Taomuma 1
CPABHUTEJIbHAS XAPAKTEPUCTUKA
OCHOBHbIX TEXHOJIOTMYECKUX ITOKA3ATEJIEN BSXKYIIUX
Toxazamenw Kamennoyzonvnas Cpeonememnepamypuoitic @@ cmona (pezon)
cmona nex
Temmnepatypa pazmsrdenus, °C — 75-95 65-90
(reneoOpazoBanue)

[TnotHOCTH, T/CM? 1,15-1,20 1,25-1,35 1,20-1,27
ITorepu Ha kokcoBanue, % (900 45-55 58-65 40-58
OC)
Conep:xanue cepsl, % 0,4-0,8 0,3-0,6 0 (otcyTcTBYET)
YpoBeHs aare3uu BBEICOKUH CpeJIHE-BBICOKHIA O4YEHb BLICOKUH
Pexum Tepmuueckoit 06paboTku 120-350°C 350-600 °C 150-180°C

Kaxk Bugno n3 Tabmuip 1, ek uMeeT MpenMyIIecTBO B BUE BRICOKHX MTOTEPh Ha KOKCOBaHUE,
a ¢enondopmanpaeruaHas cmoiia 001a1aeT BRICOKOM aare3neid 1 MEXaHW4eCKol MpodHOCThIo. [lo
3TOW TMPHUYMHE B MPOHM3BOJCTBE YaCTO HCIIOJIB3YIOTCS CMEIIAHHBIE CHUCTEMBI CBS3YIONIUX (MEK +
cmodna, cootHomenue ot 70:30 mo 50:50), coueraromue B cedbe mpenumMyIiecTBa 000MX KOMIIOHEHTOB.
TeXHOHOFI/I"IeCKI/Iﬁ HpOHCCC COCTOHUT M3 BOCBMH ITOCJICIOBATCIIBHBIX OTAIIOB:. IMOATOTOBKA CBIpBSI,
JO3UPOBaHUE, CMEIIMBAaHUE C HArpeBoM, (opmoBaHWe, TpeaBapHUTEIbHAS CYIIKa/OXJIKICHHE,
TepMuueckas oOpaboTka (kapOoOHHM3aIUsl WM OTXKHI), MeXaHHdeckas o0paboTka U KOHTPOJIb
kadecTBa. [IpuBeneHHas HIbKe OIOK-CXeMa OTpakaeT B3aUMOCBSI3b ATUX ITAOB U TEXHOJIOTHYECKUX
apaMeTpoB.
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1. [1oaroToOBKa ChipbA
(Apobnenue, GpakuuoHWpoBaHne) =

2. 103MpOBaHKe HanonHUTenA
W CBA3YIOLNX KOMMNOHEHTOB

SR S—

3. BicokoTemnepaTypHoe 5% I
cMmelumBaHHe (130-160°C) (@ -‘A-_J

4. peccoaHue / DopmoBaHHe "
. (20-40 MrTa)

3. ﬂp,qsapurenbuaﬂ cyuma Tm@’
YNaneHue neTyyux i

6a. TepMMYECKMA OTIKNT | 6b. Kapﬁo;i-sjiaauuﬂ
(150-180 °C, ans O®C) 2 (600-1000 °C, ana neka)

/. MexaHnuyeckas obpaboTka
W Kanu6poBka

y 8. KOHTpONb Ka4yecTsa
(NPOYHOCTL, NOPUCTOCTD, NNOTHOCTL)

Pucynok 1. J/IByxBeTBeBas (TepMmuecKas BCTaBKa / KapOOHHM3AIHA) TEXHOIOTHYECKas OJOK-cxema B
3aBHCHMOCTH OT THIIA CBS3YOIIETO

Onucanue smanog

Hosuposanue u usmenvuenue. Hanonuutens usmensyaercs no ¢paxuuu 0,1-0,5 MM, a nons
CBSI3YIOIIETO OTMEPSIETCS COITIACHO PELENTYpe C TOYHOCTHIO +1%.

Cmewmsanue ¢ Hazpesom. 1lpn NCOAB30BaHUM CMOJIBI MJIM OUTyMa CMEUIMBAHHUE ITPOBOAUTCS
npu temmeparype 130-160 °C (Bblme TOYKM pa3MSTYeHHs! CBS3YIOILEro), 4yTo oOecredyuBaeT
OJHOPOIHOCTB COCTABA.

@opmosanue. 3anekaHue B ¢GoOpME OCYIIECTBIACTCS THAPABIMYECKUM WU IITHEKOBBIM
npeccom mon nasinenueMm 20-40 MlIla; ypoBeHb naBieHUs HAMpPSIMYIO ONpPENEsieT IIOTHOCTH
KOHEYHOTO TIPOJTYKTa.

IIpedsapumenvhas cywika. YRajasioTCs JIeTydde BELIECTBa, OCTaBIIMECS B SYEUCTOH
CTPYKTYPpE.

Tepmuueckas obpabomka. ITO HamboJiee BaXKHBIM 3TaIl: MPHU HCMOIB30BaHUU FF-cMoIbr
ceTdarasi CTpykrypa dopmupyercs TepmudeckuM orxurom (150-180°C), a mpu HCIOIB30BaHUN
CMOJIBI UJTM OUTyMa KapOOHHU3alMs POUCXOIUT B 3aIIMTHOM ra30BoM cpene mnpu Temmeparype 600—
1000°C, uTo mpUBOAUT K 0Opa30BAHUIO0 KOKCOBOTO KapKaca.

Mexanuueckas obpadbomka. 1'0ToBasi 3aroToBKa KaJlnOpyeTcsl, BRBIpaBHUBAETCS, TPOU3BOAUTCS
00paboTKa MOBEPXHOCTH.

Konmponv xauecmea. 11poBoAsSITCSI UCHBITAaHUS HAa COOTBETCTBUE CTAaHAAPTY: MPOBEPSIOTCS
IJIOTHOCTh, TPOYHOCTH HAa U3TUO, MOPUCTOCTH U ANEKTPUIECKOE COMIPOTUBIICHHE.

MaccoBast 1ot cBsizyronero (B cpennemM 10-35%) u temneparypa kapOOHH3ALUHU HAMPSIMYIO
BIMSIOT Ha MEXaHMYECKYI0 MPOYHOCTh M IMOPHUCTOCTh KOMIIO3HMTA. XapaKTepHbIE 3aBHCHUMOCTH,
MOJTyYEHHBIE C MOMOIIbIO SKCIIEPUMEHTAIILHO-PErPECCUOHHBIX MOJIENIEH, TOKa3aHbl Ha PucyHkax 2 u
3. Kak BumHo u3 PucyHka 2, KOMIO3HUTH HA OCHOBE (PeHOIPOPMAIIbAETUTHOW CMOJBI JOCTUTAIOT
6oJiee BBICOKOM MPOYHOCTH Ha U3TUO, 4YEM cama CMOJIa IIPU TOM YK€ COOTHOIIEHUH; 3TO 00ObSICHACTCS
TUIOTHOW TOPU30OHTAIBLHOW CBSI3bI0 (CETEBOM CTPYKTYPOH), OOpa3yromeHcss MEXKIy MOJICKyJIaMu
[oC.
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OpHako, Kak TmokazaHo Ha PucyHke 3, ¢ TOBBIIIEHHEM TeMIIEpaTypbl IOPHUCTOCTD
YBEJIMUMBACTCS 32 CUET BBIJICIICHUS JIETYYHX KOMIIOHEHTOB, YTO TpeOyeT AOMOJHUTEIBHOTO IHUKIIA

YIUTOTHEHHSI (IPOMUTKHM) MPH BHICOKUX TEMIIepaTypax.
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llons ceasyiollero, % Temnepatypa kapboHusaumu, °C
Pucynox 2. BiusHHe COnEpKAHMS CBA3YIOLICTO Pucynok 3. YBenumueHue MOPUCTOCTH C
[e]
Ha IPOYHOCTE pu u3rube (900°C, 2 1) MOBBIILICHAEM TEMIIepaTypbl KapOoHM3anuu (3a

CYECT BBIACIICHUA JIETYIUX KOMHOHCHTOB)

CpepnHuii nek

deHongopmanbaernaHas
cMmona (peson)

Mek + cdeHondopmanbaernaHas

cmona (60:40)

Pucynoxk 4. lnarpamma 3¢ dpexkTuBHOCTH KOKCOBaHUS (3¢ dekTrBHOCTH KapooHuzamu) npu 900 °C s

Pa3IMYHBIX THUIIOB BSDKYIINX MaTEpUaIOB

Bapuanmur  peyenmyp u obracmu npumenenus. COCTaB peLENTYpbl BapbUpyeTCS B
3aBHCHMOCTH OT THIIa U Ha3HaueHUs BsOKyllero marepuana. B Tabmuma 2 Huke MOKa3aHbl TPH
TUMUYHBIE PELENnTypbl M O0JacTH HUX MNpUMEeHeHHs. Peuentypa peunentypbl BapbUpyeTCs B

3aBUCHUMOCTH OT THUIIA U HA3HAYCHUA BSXKYUICTO MaTepUala.

Tabnuma 2

TUITMYHBIE COCTABBI 1 OBJIACTb IIPUMEHEHUA

Peyenmypa Hanonnumens: Tepmuueckuii pexcum Obnacme npumenenus
ceazyouee
seujecmso
Ha ocHoBe [lekka  75:25 Kap6onmzanus, 800-1000°C  snexTpoaHble MPOAYKTHI,
YIIIEePOIHO-TPA(UTOBBIE IPOTYKTHI
Ha ocaoe ®@®C  80:20 Bceraska, 160—-180°C (PUKIHOHHBIC MaTepHaIbI,

QJICKTPUYCCKUC U30JIATOPBL
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Peyenmypa Hanonnumens: Tepmuueckuii pexcum Obnacmob npumeneHus

ceazyoujee

seuecmso
Cmech 78:22 (B8 JIByxcTamgumitHbIH mporecc: BBICOKOTIPOYHBIC YTIIEPOIHO-
(ex+PDC) COOTHOIICHUHM  CTaBKa — KapOOHM3AITHs YTIIEPOAHBIE KOMITO3UTHI

60:40)
Ha ocHoBe cmonbr  85:15 KapOonuzanus, 600-800 °C  OpuKeTHOE TOIUIMBO, CTPOUTENbHBIC
(merkast) MaTepHaIbl
3aknouenue

Cmoina u GeHonpopMalibIeTuIHbIC TPOAYKTHI CIYXKAT JOMOTHUTECILHBIME CBS3YIONIUMH TIPU
MIPOU3BO/ICTBE KOMIIO3UTHBIX MaTEPUAIOB: CMOJIa 00ECIIeYUBAET TUIOTHOCTh YITIEPOAHOTO KapKaca 3a
CUET BBICOKOTO BBIXOJa Kokca, a DPdD-cMoyia MOBBIMIACT AATre3UI0 M HAYAIBPHYI) MEXaHUYECKYIO
MPOYHOCTh. Pa3zpaboTanHas BOCBMHUCTYTIEHYATAss TEXHOJIOTHYECKAsl CXeMa — OT MOATOTOBKH CHIPhsI
JI0 KOHTPOJIS KauyeCTBa — MPeIyCMaTpPUBACT JIBa AJIbTEPHATHUBHBIX METO/Ia TEPMUYECKON 00pabOTKH
(oTxur win kapOOHM3alMs) B 3aBUCHUMOCTH OT THUIA BSDKYIIETO, YTO IOBBIIIAET T'MOKOCTh
npou3BoAcTBa. ONTUMAJIBHOE COJAEPKAHME BSDKYIIEro HaxoauTcs B auanazoHe 20-25%, a npu
BBIOOpPE TEPMHUECKOTO pEeXHMa HEOOXOTUMO TMOAJEp)KUBaTh OajaHC MEXAYy IPOYHOCTHIO U
MOPUCTOCThIO. JlanmpHEHIMe WCCleoBaHusl CIEAyeT HANpaBUTh HA TIOUCK MOIU(PUKATOPOB,
MOBBIMIAOIINX (a30BYI0 CTAOMIBHOCTh CMEIIIAHHBIX BSKYIIUX CHCTEM.
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AUTOMATION OF FOOD AND BEVERAGE PROCESSES
USING INTEGRATED SOFTWARE SOLUTIONS
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ABTOMATHU3ALIUA ITPOUECCOB ITPOU3BOACTBA NTPOAYKTOB IITMTAHUSA
N HAITUTKOB C UCITIOJIb3OBAHUEM UHTEI'PUPOBAHHBIX
IPOT'PAMMHBIX PEIIIEHUAM

©/Dcanzazues K. H., Synergy-Solutions LLC,
2. buwrxex, Kvipeviscman, d.kalmurat@gmail.com

Abstract. The rapid digital transformation of the hospitality industry has increased the
importance of software-based automation in food and beverage (F&B) operations. Restaurants, cafés,
catering companies, hotels, and other food-service businesses increasingly rely on integrated digital
systems to manage ordering, inventory, kitchen operations, procurement, workforce scheduling,
customer relationships, payments, and managerial analytics. This study examines the role of software
solutions in automating F&B processes and evaluates their potential contribution to operational
efficiency, cost control, service quality, and data-driven decision-making. The research applies a
qualitative analytical approach based on a structured review and synthesis of contemporary studies
concerning restaurant technologies, self-service systems, artificial intelligence, digital inventory
management, demand forecasting, and service automation. The analysis identifies five major areas of
F&B automation: order and payment management, kitchen operations, inventory and procurement,
workforce management, and business intelligence. The findings indicate that the greatest value is
generated when individual digital applications are integrated into a unified information environment
in which operational data are automatically exchanged between point-of-sale systems, kitchen
displays, inventory modules, customer interfaces, and analytical platforms. At the same time,
technological fragmentation, implementation costs, employee resistance, cybersecurity concerns,
data quality, and dependence on reliable digital infrastructure remain significant barriers. The study
proposes an integrated model of F&B process automation and argues that software automation should
be considered not simply as a mechanism for replacing manual tasks but as an organizational
capability supporting scalability, operational transparency, resource optimization, and improved
customer experience.

Annomayus. CrtpemutenbHas 1udpoBas TpaHchopManus HHAYCTPUHM TOCTEIIPUUMCTBA
MOBBICHJIA BAYKHOCTH aBTOMATH3AIUH TTPOIIECCOB B cepe odmiecTBenHoro nutanus (F&B) Ha ocHOBe
nmporpaMMHOTO oOecmeueHusi. Pecropansl, kade, KEMTEpUHTOBBIE KOMIIAHWHW, OTEIH W JAPYTHE
MpEeANpPUITHs OOIIECTBEHHOTO MUTAHMS BCE Yallle MOJararoTcsi Ha WHTETPHPOBAHHBIE ITU(POBBIC
CUCTEMBI I YIIPaBJICHUS 3aKa3aMu, 3amacaMu, paboTol KyXHH, 3aKylKaMH, pacliucaHueM paboThI
MepCoHaJIa, B3aMMOOTHOILIEHUSMH C KIMEHTAaMHM, IUJIaTeXaMu W YIpPaBICHUYECKOW aHAIUTUKOH. B
ATOM HWCCIICIOBAHUU PACCMATPUBAETCS POJIb MPOTPAMMHBIX PEIICHUN B aBTOMAaTH3aIliu OW3HEC-
MPOIIECCOB M  OIICHWBACTCS WX IOTEHIMAJbHBIA BKJIAJ B TIOBBIIICHHE OIEPaIMOHHON
3¢ dEeKTUBHOCTH, KOHTPOJIb 3arpar, KauecTBO OOCTYyXKMBAHHS M TMPHUHATHE PEIICHUH HAa OCHOBE
TaHHBIX. B paboTe wucCmonb3yercs KA4eCTBEHHBIM aHATMTHUYECKUH TIOIXOJ, OCHOBAHHBIM Ha

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 122




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

CTPYKTYPHPOBAaHHOM 0030pe © OOOOIICHHH COBPEMEHHBIX HCCICIOBAaHUHN, KaCaroIIUXCs
pPECTOpaHHBIX TEXHOJOTHIA, CHCTEM CaMOOOCITy)KHBaHUs, HCKYCCTBEHHOTO WHTEIUIEKTa, U(POBOTO
YIpaBJICHUS 3alacamMM, MPOTHO3UPOBAHMSA CIPOCA W aBTOMATU3AIMH OOCIY)XHBAHHA. AHAIIN3
BbISIBUJI TIATh OCHOBHBIX O6HaCTeﬁ aBTOMaTu3annuu Hpe[[HpI/ISITI/If/'I O6IJ.[€CTB€HHOFO IINTaHUA:
yIpaBJICHUE 3aKa3aMU U TUIATE)KaMU, KyXOHHBIE ONIEPaIllii, THBEHTAPHU3aLlUs U 3aKYIIKH, YIIPABICHHE
MEpCOHAJIOM M OW3Hec-aHanuTHKA. [loJydeHHbIe pe3ylbTaThl CBUACTEIBCTBYIOT O TOM, YTO
HanOOJbIIas IIEHHOCTh JOCTUTACTCSl MPH WHTETPALUU OTACIBHBIX HU(POBBIX NPHIOKEHUNA B
eNUHYI0 HH)OPMALIMOHHYIO CPEIy, B KOTOPOH MPOUCXOIUT aBTOMATUYECKHUI OOMEH OIepaTHBHBIMU
JaHHBIMH ~ MEXJy CHUCTEMaMH TOPrOBBIX TOYEK, KyXOHHBIMH JHCIUICSIMH, MOIYJISIMHU
WHBEHTAPH3AIMH, KIMCHTCKUMHU HHTEepQeiicaMu 1 aHaIUTHYECKUMU Tuiargopmamu. B 1o jxe Bpems
TEXHOJIOTHYECKasi parMeHTaINs, 3aTpaThl HAa BHEAPEHHUE, COIPOTUBIICHUE COTPYIHUKOB, TIPOOIIEMBI
K1OepOe30MacHOCTH, Ka4eCTBO JTAHHBIX M 3aBUCUMOCTh OT HaJIKHOH UPpOoBOH HHOPACTPYKTYPHI
OCTAalOTCSl CYIIECTBEHHBIMH TNPENSATCTBHSAMHU. B WMCclemoBaHMM TpeiaraeTcsi WHTETPUPOBaHHAS
MOJICNTb aBTOMATH3allii OHM3HEC-TPOLIECCOB M YTBEPXKIACTCSA, YTO BHEIAPEHHE MPOTPaMMHOTO
o0ecredeHus clieayeT pacCMaTPUBATh HE TIPOCTO KaK MEXaHW3M JI 3aMEHBI PYYHBIX 337124, HO ¥ KaK
OpraHU3aIMOHHYI0 BO3MOXKHOCTb, TIOICPKUBAOIIYI0 MAaCIITAOUPYEMOCTh, TIPO3PAYHOCTh PAOOTHI,
ONITUMH3AIMIO PECYPCOB H YIyUIICHHE KaueCTBa 00CITY)KMUBaHUS KIIMECHTOB.

Keywords: F&B automation, food and beverage management, restaurant technology, software
solutions, digital transformation, POS systems, inventory management, hospitality technology,
artificial intelligence, business process automation.

Kniouesvie cnoea: apromaru3anus OOLIECTBEHHOIO IUTAHMSA, YNPABIECHUE MPOLYKTaMHU
MUTAHUS W HaNUTKaMM, PECTOpPAHHbIE TEXHOJOTUMH, MpPOrpaMMHbIE pelleHus, LudpoBas
Tpancopmanus, POS-cuctembl,  ymnpaBieHHe — 3amacamMM, TOCTHHHYHBIE  TEXHOJIOTHH,
MCKYCCTBEHHBII MHTEIUIEKT, aBTOMaTH3alHsl OM3HEC-TTPOLIECCOB.

Digital transformation has become one of the major forces reshaping contemporary hospitality
and food-service businesses. Traditional F&B operations depend on numerous interconnected
activities, including customer ordering, menu management, food preparation, stock control,
procurement, employee scheduling, payment processing, delivery management, customer
communication, and financial reporting. When these activities are performed manually or through
disconnected systems, businesses may face duplicated data entry, delayed information exchange,
inaccurate inventory records, operational errors, and limited managerial visibility.

Software automation provides an alternative operational model. Instead of treating individual
restaurant activities as isolated processes, contemporary information systems can connect front-of-
house, back-of-house, administrative, and analytical functions through common digital workflows.

The expansion of self-service technologies illustrates this transformation. Recent restaurant
research shows that ordering interfaces, kiosks, tablets, and related technologies are increasingly
changing the traditional interaction between employees and customers. Perceived usefulness, ease of
use, service speed, system functionality, and interface design are among the factors associated with
customer acceptance of, and satisfaction with, restaurant self-service technologies [1-3].

Automation is simultaneously expanding beyond customer-facing operations. Contemporary
restaurants increasingly employ software for inventory monitoring, demand forecasting, workforce
planning, recipe management, procurement, waste tracking, and managerial analytics. Artificial
intelligence further expands these capabilities through predictive models, computer vision, intelligent
recommendations, and service robotics [4—6].
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Consequently, the issue is no longer whether F&B companies should use digital technologies,
but rather how different software applications can be integrated into an efficient operational
ecosystem. The purpose of this study is to analyze the major applications of software-based
automation in F&B operations and develop an integrated conceptual framework explaining how
automation may influence operational performance. The following research questions were
formulated:

RQ1: Which F&B processes have the greatest potential for software-based automation?

RQ2: How can integrated software systems improve operational efficiency and managerial
decision-making?

RQ3: What organizational and technological barriers may reduce the effectiveness of F&B
automation?

RQ4: How can F&B companies move from isolated digital tools toward integrated process
automation?

Materials and Methods

The study employed a qualitative analytical research design based on secondary data and
structured literature synthesis. This methodological approach was selected because F&B automation
represents a multidimensional phenomenon involving information systems, hospitality management,
customer service, inventory management, artificial intelligence, and organizational transformation.

The analysis focused on research and applied evidence addressing the following technological
categories: point-of-sale (POS) systems, digital and self-service ordering, kitchen display systems,
inventory management software, procurement systems, workforce-management applications,
customer relationship management (CRM), demand forecasting, artificial intelligence, service
robotics, food-waste monitoring, and managerial analytics and business intelligence.

Particular attention was paid to the interaction between technologies rather than to individual
applications in isolation.

The analyzed F&B processes were classified into five functional areas: customer and order
management, kitchen and production management, inventory and procurement, workforce and
administrative management, and analytics and strategic decision-making.

For each functional area, four analytical dimensions were considered: degree of automation,
data generated by the process, integration potential, and expected operational outcome.

Table 1
ANALYTICAL FRAMEWORK FOR F&B PROCESS AUTOMATION
Functional area Typical manual process Software-based process Expected outcome
Customer service ~ Waiter manually records POS, QR ordering, kiosk, Faster order processing
orders mobile ordering
Kitchen Printed/handwritten tickets Kitchen Display System Improved order
(KDS) coordination
Inventory Manual stock counting Real-time inventory Better stock visibility
software
Procurement Manual supplier ordering Automated purchasing More accurate
module replenishment
Workforce Manual shift preparation Scheduling and forecasting Improved labor
software allocation
Customer Informal customer records CRM and loyalty platforms Personalization and
management retention
Reporting Spreadsheet-based reporting  Real-time dashboards Faster managerial

decisions
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The study assumes that automation produces maximum operational value when information
flows continuously between operational systems.
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Figure 1. Integrated F&B Automation Architecture

The conceptual architecture demonstrates that the POS system can operate as a central
transactional component. A customer order generates data that can simultaneously trigger kitchen
production, update sales information, reduce theoretical inventory, update customer profiles, and
contribute to managerial analytics.

Results

Ordering is one of the most visible areas of F&B digitalization. Traditional restaurant ordering
involves several human-mediated stages: the customer communicates the order to an employee, the
employee records it, the information is transferred to the kitchen, and the transaction is later processed
for payment. Digital ordering reduces the number of manual information transfers. Contemporary
solutions include QR-code menus, mobile applications, self-service kiosks, tabletop ordering devices,
online ordering platforms, and integrated POS terminals. Studies of restaurant self-service
technologies indicate that customers evaluate such systems according to factors including
functionality, design, usefulness, convenience, speed, and ease of use [1-3].

Therefore, automation should not be interpreted simply as replacing employee interaction.
The quality of the technological interface becomes part of service quality. The automated process can
be represented as follows: the primary advantage is not merely faster ordering. Digital order capture
creates structured data that can be reused by other operational systems. The kitchen represents another
critical point for software integration. Kitchen Display Systems replace or complement printed tickets
and allow incoming orders to be displayed according to preparation station, priority, order type, or
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preparation time. A digitally connected kitchen can receive orders directly from the POS or online
ordering platform. This reduces unnecessary information transfer and enables management to monitor
operational indicators such as preparation time and order completion. Kitchen automation can also
provide the technological foundation for more advanced solutions. Research concerning artificial
intelligence and service robotics demonstrates the increasing interest in Al-enabled restaurant
operations [4].

TRADITIONAL ORDERING PROCESS AUTOMATED ORDERING PROCESS
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Figure 2. Transformation of the F&B Ordering Process

However, kitchen automation does not necessarily mean replacing chefs or service personnel.
In most practical applications, software primarily coordinates information, prioritizes tasks, and
eliminates repetitive administrative activities.

Inventory management represents one of the strongest potential applications of F&B software
because restaurant inventory is characterized by perishability, fluctuating demand, multiple
ingredients, supplier dependence, and limited storage periods. Under a traditional model, employees
may periodically count stock and compare physical quantities with sales records. Such an approach
provides only a retrospective picture.

An integrated system can create a continuous relationship between sales and theoretical
inventory: Sale — Recipe — Ingredient Consumption — Inventory Update — Reorder Decision.

For example, when one menu item is sold, the software may automatically calculate the
theoretical consumption of all ingredients associated with its standardized recipe. Evidence from
restaurant inventory research indicates that reliance on manual, experience-based inventory practices
can contribute to inefficiency, while structured inventory control, forecasting, FIFO procedures, and
digital monitoring can improve operational effectiveness and support food-waste reduction [7].

The potential of artificial intelligence is particularly relevant here. Demand forecasting models
can process historical orders and other variables to estimate future demand. Recent research applying
deep-learning forecasting to online food-delivery supply chains has demonstrated the potential of
predictive approaches to improve inventory decisions and reduce supply-chain instability [8].
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Table 2
COMPARISON OF MANUAL AND AUTOMATED INVENTORY MANAGEMENT
Criterion Manual approach Software-automated approach
Inventory visibility Periodic Near real-time
Ingredient consumption Estimated manually Calculated from recipes and sales
Reordering Manager judgment Threshold/forecast-based
Waste identification Limited Digitally recorded and categorized
Cost updates Manual Can be linked to purchasing data
Variance detection Delayed Continuous or periodic automated comparison
Forecasting Experience-based Data-driven

Food waste represents both an economic and sustainability problem in F&B operations.
Software automation creates opportunities to move from retrospective waste reporting toward
continuous waste monitoring. Possible systems include digital waste logs, ingredient-level variance
monitoring, expiry alerts, demand forecasting, computer-vision waste recognition, and automated
purchasing recommendations. Recent computer-vision research demonstrates that image-based
systems can estimate plate-level food waste, suggesting that automated waste measurement may
become increasingly scalable in institutional and commercial food-service environments [5].
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Figure 3. Data-Driven Food-Waste Reduction Cycle

An automated waste-management cycle can therefore be represented as follows, where waste
information becomes a feedback mechanism rather than merely a record of losses. Labor represents
another critical operational resource in restaurants and hospitality establishments. Demand fluctuates
based on the hour, weekday, season, weather, events, promotions, and other factors; consequently,
static schedules may result in understaffing or excessive labor allocation. Workforce-management
software can combine historical sales data with scheduling information and predicted demand.
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Automated systems may support shift scheduling, attendance tracking, payroll preparation, labor-cost
monitoring, demand-based staffing, employee availability management, and performance reporting.
The underlying management logic shifts from "manager experience — schedule" to "historical data
+ forecast demand + employee availability + labor constraints — optimized schedule." Nevertheless,
algorithmic recommendations should support rather than completely replace managerial judgment,
as employee skills, customer expectations, local labor requirements, and unexpected events may not
be fully represented in historical datasets. Automation also changes how F&B companies interact
with customers after a transaction. When POS, ordering, loyalty, and CRM systems are integrated,
companies may obtain structured information concerning visit frequency, average transaction value,
product preferences, ordering channels, loyalty activity, and promotion responses. Such information
enables segmentation and personalized communication. For example:
Transaction Data
'
Customer Profile
!
Segmentation
!
Personalized Offer
'

Customer Response

|
Updated Customer Data

The important distinction is that automation transforms isolated transactions into longitudinal
customer information. However, organizations must ensure compliance with applicable privacy and
data-protection requirements and limit customer data collection to legitimate business purposes. The
final stage of F&B automation is the transformation of operational data into managerial intelligence.
When software platforms remain isolated, managers may receive separate reports from POS,
accounting, delivery, inventory, and workforce systems. Integrated business-intelligence tools can
consolidate these data streams into dashboards. Potential indicators include: sales by hour, average
check, food cost, labor cost, stock variance, menu-item profitability, preparation time, table turnover,
waste level, customer retention, and sales-channel performance.

Table 3
EXAMPLES OF KPIS ENABLED BY INTEGRATED F&B AUTOMATION
Area KPI Managerial application
Sales Revenue by hour/day Demand planning
Menu Contribution margin Menu optimization
Inventory Stock variance Loss control
Kitchen Preparation time Workflow improvement
Labor Labor cost/sales Staffing optimization
Customer Repeat purchase rate Retention management
Waste Waste per sales unit Sustainability/cost control
Procurement Purchase price variance Supplier management

This integration shifts managerial decision-making from retrospective reporting to continuous
operational control. Based on the analysis, three levels of F&B digital maturity can be distinguished.
The distinction is important. A restaurant that uses five independent applications is not necessarily
more automated than a restaurant using three deeply integrated applications. The proposed model is
presented below.
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Table 4
LEVELS OF F&B AUTOMATION MATURITY
Level Characteristics Example
Level 1: Digitalization Individual manual activities become Electronic POS

digital

Level 2: Automation

Software automatically performs
predefined tasks

Automatic inventory deduction

Level 3: Integration and
Intelligence

Multiple systems exchange data and
generate recommendations

POS + inventory + forecasting +
procurement + BI

(1 X
"7 N )
CUSTOMERS

v

QR Ordering

DIGITAL CUSTOMER CHANNELS
ExE
=S I =
&

Mobile App Kiosk

= @

Online Ordering
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Figure 4. Integrated Model of Software-Based F&B Automation

The findings indicate that software automation can influence F&B performance through several
interconnected mechanisms. First, automation reduces repetitive information processing. When an
order is digitally captured once and transferred automatically to kitchen, inventory, payment, and
analytical systems, the need for repeated manual data entry decreases. Second, automation increases
operational visibility. Managers can access current information rather than waiting for end-of-day or
end-of-month reports. Third, integrated software makes operational data reusable. A single
transaction can contribute simultaneously to revenue reporting, ingredient consumption calculations,
customer analytics, demand forecasting, and labor planning. Fourth, automation provides an
infrastructure for predictive management. Traditional F&B management is largely reactive: managers
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identify shortages, excess labor, waste, or declining demand after they occur. Predictive analytics
creates opportunities to anticipate these conditions.

The relationship can be conceptualized as: Digital Data — Integration — Automation —
Analytics — Prediction — Decision — Operational Outcome.

Nevertheless, the results also suggest that automation should not be treated as an inherently
beneficial technological intervention.

Table 5
BENEFITS AND RISKS OF F&B SOFTWARE AUTOMATION
Potential benefits Potential risks/barriers
Faster order processing High implementation costs
Reduced manual data entry Integration problems
Improved inventory visibility Poor data quality
Better demand forecasting Employee resistance
Lower probability of human error Training requirements
Improved managerial analytics Cybersecurity risks
Scalable operations Vendor dependence
Better waste monitoring System downtime
Personalized service Privacy concerns

A particularly important problem is technological fragmentation. If POS, inventory, accounting,
delivery, and CRM platforms cannot exchange information effectively, employees may still need to
export files or manually transfer data between applications. In this situation, digitalization may create
additional administrative complexity rather than eliminating it. Therefore, integration capability
should be considered one of the primary criteria when selecting F&B software. Another important
finding concerns the relationship between automation and human labor. Restaurant automation should
not automatically be interpreted as employee replacement. Research on self-service systems
demonstrates that customer experience remains influenced by usability and technological reliability
[1-3].

Similarly, service-robot research shows that restaurant Al adoption involves complex
relationships among technology, service experience, and consumer responses [4].

The most sustainable model is therefore likely to be human-centered automation. Under this
model, machines and software handle repetitive tasks, data processing, monitoring, forecasting, and
transaction processing, while employees handle hospitality, creativity, problem-solving, empathy, and
exception handling, resulting in enhanced F&B service. Automation can consequently redistribute
employee time from routine administrative work toward customer-facing and value-creating
activities. For restaurant and hospitality managers, the findings suggest that software implementation
should follow process priorities rather than technological trends. A recommended implementation
sequence is: Stage 1 — Process Mapping: Identify repetitive, error-prone, expensive, or data-
intensive processes. Stage 2 — Core Transaction Digitalization: Implement a reliable POS and digital
payment environment. Stage 3 — Operational Integration: Connect ordering, kitchen, inventory, and
purchasing systems. Stage 4 — Data Consolidation: Create common dashboards and standardized
performance indicators. Stage 5 — Predictive Automation: Introduce demand forecasting, automated
replenishment, workforce forecasting, and Al-supported recommendations. Stage 6 — Continuous
Optimization: Compare actual results with predicted results and modify automation rules. For small
and medium-sized F&B companies, gradual implementation may be preferable to attempting full
automation simultaneously. The priority should be technologies with measurable operational

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 130




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

outcomes and reliable integration capabilities. The study has several limitations. First, it is based
primarily on secondary evidence and conceptual synthesis rather than an experimental
implementation in a specific restaurant chain. Second, the F&B sector is heterogeneous: automation
requirements differ significantly between quick-service restaurants, fine-dining establishments, cafés,
catering businesses, institutional food service, and hotel restaurants. Third, technological
performance depends on organizational context. A software solution effective in a large restaurant
chain may not generate equivalent benefits for an independent small restaurant. Future research
should therefore conduct empirical studies comparing operational indicators before and after
automation. Such research could measure order-processing time, labor hours, food cost, inventory
variance, waste, customer satisfaction, and profitability.
Conclusion

The study demonstrates that software-based automation is transforming F&B operations from
collections of manually coordinated activities into interconnected digital processes. The major areas
of transformation include ordering, kitchen operations, inventory, procurement, workforce
management, customer relationship management, food-waste monitoring, and business intelligence.
The main value of automation does not arise from any single software application. Rather, it emerges
from the integration of multiple operational systems into a common data environment. When
transaction data move automatically from customer interfaces to POS systems, kitchens, inventory
modules, CRM platforms, and analytical tools, restaurants can reduce repetitive administrative work
and obtain greater operational transparency. The proposed framework distinguishes between three
stages of technological development: digitalization, automation, and integrated intelligence. This
distinction is important because the mere adoption of software does not guarantee process automation.
Fragmented systems may preserve manual work even within technologically advanced organizations.
Artificial intelligence further extends F&B automation by enabling demand forecasting, waste
recognition, predictive inventory management, and intelligent decision support. Nevertheless,
technology should complement rather than eliminate the human dimension of hospitality. The
strategic objective of F&B automation should therefore be to automate repetitive and data-intensive
processes while allowing employees to concentrate on customer interaction, creativity, service
recovery, and other activities where human capabilities remain particularly valuable. In this context,
integrated software solutions should be regarded not only as operational tools but also as strategic
infrastructure for scalable, data-driven, and sustainable F&B management.

References:

1. Mohd, S. N., & Rosnan, H. (2024). Customers’ Satisfaction on Self-service Technology
(SST) in a Full-Service Smart Restaurant: An Exploratory Study. International Journal of Research
and Innovation in Social Science, 8(11), 764—773. https://doi.org/10.47772/1JRISS.2024.8110062

2. Choo, P. E., Yamin, F. M., & Ishak, W. H. W. (2023). Customer satisfaction towards onsite
restaurant interactive self-service technology (ORISST). Data Science Insights, 2(1).
https://doi.org/10.63017/jdsi.v211.15

3. Mo, W. Y., & Xu, X. (2023). A study on the consumers’ satisfaction extension for self-service
technology and the role of demographic characteristics in Hong Kong fast-food restaurants during
the COVID-19 epidemic. European Journal of Business and Management Research, 8(6), 17-26.
https://doi.org/10.24018/ejbmr.2023.8.6.2113

4. Ogan, E. (2024). Artificial intelligence in restaurant businesses: a systematic review on
service robots. Worldwide Hospitality and Tourism Themes, 16(2), 150-162.
https://doi.org/10.1108/WHATT-03-2024-0058

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 131



https://doi.org/10.47772/IJRISS.2024.8110062
https://doi.org/10.63017/jdsi.v2i1.15
https://doi.org/10.1108/WHATT-03-2024-0058

Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

5. Rokhva, S., & Teimourpour, B. (2025). Artificial intelligence in the food industry: food waste
estimation based on computer vision, a brief case study in a University Dining Hall. arXiv preprint
arXiv:2507.14662. https://doi.org/10.48550/arXiv.2507.14662

6. Fadhil, A. (2018). A Review of Empirical Applications on Food Waste Prevention &
Management. arXiv preprint arXiv:1803.05986. https://doi.org/10.48550/arXiv.1803.05986

7. Welarathna, H. (2026). Optimizing Inventory Management Practices to Minimize Food
Waste: A Case Study of Fuumi Sushi and Wok, Seindjoki. https://urn.fi/lURN:NBN:fi:amk-
202604288100

8. Ghosh, T., Dey, S. K., & Kundu, K. (2026). Combating the bullwhip effect in rival online
food delivery platforms using deep learning. Computers & Industrial Engineering, 112021.

Cnucox aumepamypbi:
1. Mohd S. N., Rosnan H. Customers’ Satisfaction on Self-service Technology (SST) in a Full-

Service Smart Restaurant: An Exploratory Study // International Journal of Research and Innovation
in Social Science. 2024. V. 8. Nell. P. 764—773. https://doi.org/10.47772/1JRISS.2024.8110062

2. Choo E., Yamin F. M., Ishak W. H. W. Customer satisfaction towards onsite restaurant
interactive self-service technology (ORISST) // Data Science Insights. 2024. V. 2. Nel.
https://doi.org/10.63017/jdsi.v2i1.15

3. Mo W. Y., Xu X. A Study on the Consumers’ Satisfaction Extension for Self-service
Technology and the Role of Demographic Characteristics in Hong Kong Fast-food Restaurants
During the COVID-19 Epidemic // European Journal of Business and Management Research. 2023.
V. 8. Ne6. P. 17-26. https://doi.org/10.24018/ejbmr.2023.8.6.2113

4. Ogan E. Artificial intelligence in restaurant businesses: a systematic review on service robots
// Worldwide Hospitality and Tourism Themes. 2024. V. 16. Ne2. P. 150-162.
https://doi.org/10.1108/WHATT-03-2024-0058

5. Rokhva S., Teimourpour B. Artificial intelligence in the food industry: food waste estimation
based on computer vision, a brief case study in a University Dining Hall // arXiv preprint
arXiv:2507.14662. 2025. https://doi.org/10.48550/arXiv.2507.14662

6. Fadhil A. A Review of Empirical Applications on Food Waste Prevention & Management //
arXiv preprint arXiv:1803.05986. 2018. https://doi.org/10.48550/arXiv.1803.05986

7. Welarathna H. Optimizing Inventory Management Practices to Minimize Food Waste: A Case
Study of Fuumi Sushi and Wok, Seinéjoki. 2026. https://urn.fi/URN:NBN:fi:amk-202604288100

8. Ghosh T., Dey S. K., Kundu K. Combating the bullwhip effect in rival online food delivery
platforms using deep learning //Computers & Industrial Engineering. 2026. P. 112021.

Ilocmynuna 6 peoakyuio Ipunama k nybnukayuu
12.08.2026 e. 23.08.2026 o.

Cevlnka 018 yumuposanus:

Dzhangaziev K. Automation of Food and Beverage Processes using Integrated Software
Solutions // bromrerenp Haykm u npaktukd. 2026, T. 12, Nel0. C. 122-132.
https://doi.org/10.33619/2414-2948/131/14

Cite as (APA):

Dzhangaziev, K. (2026). Automation of Food and Beverage Processes using Integrated
Software  Solutions.  Bulletin  of  Science  and  Practice, 12(10), 122-132.
https://doi.org/10.33619/2414-2948/131/14

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 132




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

MEJUIIUHCKUE HAVKU / MEDICAL SCIENCES

VK [612.143:612.16]-053.81-055.1/.2 https://doi.org/10.33619/2414-2948/131/15

STATISTICAL ANALYSIS OF BLOOD PRESSURE AND PULSE PARAMETERS
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Abstract. The aim of this study was to evaluate sex- and age-related differences in blood
pressure (systolic, SBP, and diastolic, DBP), pulse rate, and related hemodynamic indices (pulse
pressure, PP, and mean arterial pressure, MAP) among medical students, and to identify their
independent determinants. In a cross-sectional design, self-reported indices were collected from 71
participants (47 women, 24 men, aged 18—42 years) by means of an anonymous online questionnaire.
In addition to the hemodynamic variables, data on height, weight, lifestyle (smoking, alcohol, caffeine
intake, physical activity, sleep, stress level), and health history were obtained; body mass index
(BMI), PP, and MAP were calculated as derived indices. The Welch t-test, the Mann-Whitney U test,
Pearson/Spearman correlation, two-way ANOVA (sex x age), and multivariable linear regression
were used in the analysis. SBP (127.0+18.6 vs 111.7+12.3 mmHg; p<0.001; d=1.04), DBP (78.8+11.5
vs 72.9+11.7 mmHg; p=0.049), and PP (48.2+13.3 vs 38.8+10.6 mmHg; p=0.004) were significantly
higher in men than in women, whereas pulse rate did not differ between the sexes (84.0£18.9 vs
81.2+16.0 beats/min; p=0.54). The sex x age interaction was significant for SBP (p=0.004) and DBP
(p=0.023): SBP increased with age in men but did not change in women. The results showed that
male sex (f=+12.4; p=0.022) and age (f=+0.80/year; p=0.049) are independent predictors of SBP,
whereas BMI was the main independent predictor of DBP (=+1.20; p=0.004). Body mass index
(BMI) and sex proved to be the main determinants of SBP.

Annomayus. 1lenplo HaCTOALIETO MCCIEIOBaHUS SIBIISJIACH OLIEHKA IMOJIOBBIX M BO3PACTHBIX
paznuuuii aprepuanbHoro naBieHus (cucrommdeckoro — CAJl, m mumacromuueckoro — JIAJI),
4acTOTHI 1yJIbCA U CBA3AHHBIX C HUMHU F€MOAMHAMUYECKUX TOKa3aTesel (I1yJbCOBOrO JIABICHUS —
II1, u cpennero aprepuanbHoro aasiaeHus — CpAJl) y CTyI€HTOB-MEAMKOB, a TAK)KE BBIIBICHHUE UX
HE3aBUCHMBIX JeTepMHUHAHT. lcciienoBaHue BBIOJIHEHO B IIONEPEYHOM JM3ailHe; HaHHBIE O
CaMOCTOSITENIbHO U3MEPEHHBIX MOKa3aTessIX Noay4yeHsl oT 71 yyacTHuKa (47 XeHIIMH, 24 MyXYUHBI,
Bo3pacT 18—42 roma) ¢ MOMOIIbIO AHOHMMHON OHJIAH-aHKeThl. [loMMMO reMOoTMHAMHUYECKUX
MEepPEMEHHBIX COOpaHbl JaHHBIE O POCTe, Macce Tena, oOpase >XKU3HU (KypeHHe, yrnoTpedneHue
ankoroyig U KodenHa, ¢puanyeckass akTUBHOCTb, COH, YPOBEHb CTpecca) U aHaMHe3€; B KauyecCTBE
MIPOM3BOIHBIX TOKa3zarenel paccumtanbl wHACKC Macchl Tena (MUMT), IIJI u CpAJl. B anamuze
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WCIIONb30BaHkI t-kputepuil Yamua, U-kputepuiit Manna — Yuthu, koppensiuus [Tupcona/Crninpmena,
IBYX(aKTOPHBIN TUCHIEPCUOHHBIN aHanu3 (0 X BO3PacT) U MHOrO(aKTOpHas JIMHEHHas perpeccusl.
Pesynwrarer. CAl (127,0£18,6 mpotus 111,7+12,3 mm pt. cT.; p <0,001; d = 1,04), AAJ (78,8+11,5
npotuB 72,9£11,7 mm pt. cT.; p = 0,049) u I1]] (48,2+13,3 nportus 38,8+10,6 mm pt. cT.; p = 0,004)
ObUTH JOCTOBEPHO BBIIIE Y MY)KYUH, YEM Y JKEHIINH, TOIJa KaK 4acToTa MyJIbca MKy MoJaMHu He
paznuuanack (84,0+18,9 nporus 81,2+16,0 yn/mun; p = 0,54). BlauMmonelicTBre «I0OJI X BO3pacT»
obu10 3HaUMMBIM st CAJL (p = 0,004) u JA L (p = 0,023): ¢ Bo3pactom CA /] MOBBIIIANIOCH Y MYKXYHH
U HE U3MCHSUIOCH Y skeHIIUH. Myskckoii o (f = +12,4; p = 0,022) u Bo3pacr ( = +0,80 B rox; p =
0,049) sBnsnuce HezaBUcUMBbIMU mpenukropamu CAJl, Torma Kak OCHOBHBIM HE3aBHCHMBIM
npeauktopom JAJl 6p1 UMT (B = +1,20; p = 0,004). Mugekc macchl Tela U MOJ OKa3aJIUCh
OCHOBHBbIMU JieTepMuHanTamu CAJI.

Keywords: blood pressure, pulse rate, sex, age, body mass index, student.

Knrouesvie cnosa: aprepualibHOE TaBIICHHUE, YaCTOTA MYJIbCA, MOJI, BO3PACT, HHIEKC MACCHI TEJIa,
CTY/ICHT.

Arterial blood pressure and heart rate are the principal physiological indices reflecting the
functional state of the cardiovascular system. Elevated blood pressure is the most widespread
cardiovascular risk factor worldwide: in the 30-79-year age group, its prevalence amounts to 32% in
women and 34% in men [1].

In 2024, the European Society of Cardiology introduced a new classification of blood pressure,
defining the range of 120-139/70-89 mmHg as a separate category of “elevated blood pressure,”
which increases the importance of early assessment at a young age [2].

The normal range and the variability of these parameters depend on a number of biological
factors, including sex and age. Epidemiological studies show that during young adulthood, systolic
pressure is higher in men than in women; this difference is explained in part by the effects of
androgens, muscle mass, and body dimensions, as well as the vasodilatory effect of estrogen in
women [3].

According to review data on this subject, this difference between the sexes is observed most
markedly in young age groups and gradually decreases with age [4].

Since medical students constitute an accessible and relatively homogeneous population, they
are a convenient group for the preliminary assessment of hemodynamic indices according to sex and
age. Although the overall prevalence of hypertension in student populations is relatively low, it is
several times higher in men than in women (6.2% vs. 1.1%) and has shown an increasing trend over
the past decade [5].

The aim of the present work is to evaluate sex- and age-related differences in blood pressure,
pulse rate, and related indices (pulse pressure, mean arterial pressure) and to identify their
independent determinants while taking into account the role of lifestyle and anthropometric factors.

Material and methods
The study used a cross-sectional design. Data were collected by means of a voluntary and
anonymous online questionnaire from 71 participants (47 women [66.2%], 24 men [33.8%]) aged
18-42 years (mean 21.6 + 4.8 years). Data on systolic and diastolic pressure (mmHg), pulse/heart
rate (beats/min), height, weight, lifestyle (smoking, alcohol, caffeine intake, physical activity, sleep,
stress level), and health history (diagnosis of hypertension, antihypertensive medication, chronic
disease, family history of hypertension) were collected. Body mass index (BMI), pulse pressure (PP),
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and mean arterial pressure (MAP) were calculated as derived indices. Quantitative variables are
reported as mean + standard deviation. The normality of the distribution was tested using the Shapiro—
Wilk test; the Welch’s t-test and the non-parametric Mann—Whitney U test were applied for
comparisons between the sexes, and the effect size was assessed with Cohen’s d. The associations
between age and the indices were measured with Pearson and Spearman correlation coefficients. The
joint effect of sex and age was computed via two-way ANOVA. The threshold of statistical
significance was set at p < 0.05. Statistical analyses were performed using SPSS software.

Results and discussion
The general and sex-specific characteristics of the study population are presented in Table 1.
Men are older (23.7 vs. 20.6 years), taller (179.2 vs. 163.1 cm), and heavier (82.5 vs. 56.0 kg) than
women and have a higher BMI (25.6 vs. 21.1 kg/m?). The proportion of current smokers is
considerably higher in men (37.5% vs. 6.4%).

Table 1
GENERAL CHARACTERISTICS OF THE SAMPLE (BY SEX)
Parameter Men (n=24) Women (n=47) Total (n=71)
Age, years 23.7+£6.5 20.6£3.3 21.6+4.8
Height, cm 179.2+6.1 163.1+£5.5 168.5£9.5
Weight, kg 82.5+17.1 56.0+7.3 65.0£17.0
BMI, kg/m? 25.6+4.6 21.1£2.5 22.6+4.0
Current smoker, n (%) 9(37.5) 3(64) 12 (16.9)
Family history of hypertension, n (%) 9(37.5) 15 (31.9) 24 (33.8)
Caffeine, cups/day 2.5£1.9 2.8£2.0 2.7£1.9
Physical activity, hours/week 6.8+6.5 4.34£5.6 5.1£6.0
Sleep, hours 6.8£1.9 6.5£2.3 6.6+2.1
Stress (1-5) 2.8+1.2 3.7¢1.3 3.4+1.4

The comparison of hemodynamic indices by sex is presented in Table 2. Systolic pressure in
men was, on average, 15.3 mmHg higher than in women (127.0 vs. 111.7 mmHg; t=3.65; p<0.001),
and the effect size was large (Cohen’s d=1.04). For diastolic pressure, the difference was smaller (5.9
mmHg; p=0.049; d=0.51), whereas for pulse pressure, the difference was greater (9.5 mmHg;
p=0.004; d=0.82). Mean arterial pressure was also higher in men (94.8 vs. 85.8 mmHg). No
significant difference between the sexes was detected in pulse rate (84.0 vs. 81.2 beats/min; p=0.54).
The higher pulse pressure in men is consistent with the findings of a study conducted on 1,719
students in China [6].

All significant differences were also confirmed by the Mann—Whitney test (Figures 1 and 2).

Table 2
COMPARISON OF THE HEMODYNAMIC INDICES BY SEX
Parameter Men Women  Difference (95% CI) t p@ P d
(MW)
SBP, mmHg 127.0£18.6 111.7+12.3  +15.3(6.8;23.9)  3.65 <0.001 <0.001 1.04
DBP, mmHg 78.8€11.5  72.9+11.7 +5.9 (0.0; 11.7) 2.02 0.049 0.021 0.51
Pulse, /min 84.0+18.9  81.2+16.0 +2.8(-6.3;11.9)  0.61 0.543 0423 0.16

Pulse pressure, nmHg  48.2+13.3  38.8+£10.6 +9.5(3.2; 15.8) 3.03 0.004 0.005 0.82
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Figure 1. Comparison of cardiovascular parameters by sex
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Figure 2. Mean blood pressure by sex (mean = SEM). *** p<0.001, * p<0.05
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In the sample as a whole, age showed a positive correlation with systolic pressure (Pearson r =
0.33; p=0.005) and, particularly, with pulse pressure (r = 0.38; Spearman p =0.47; p <0.001). Two-
way ANOVA showed that the sex x age interaction was significant for systolic (F =9.06; p = 0.004)

and diastolic pressure (F = 5.40; p = 0.023) (Table 3).

Table 3
RESULTS OF THE TWO-WAY ANOVA (sex x age group <20/>20)
Dependent variable Source F p
Systolic pressure (SBP) Sex 13.95 0.0004
Age group 2.21 0.142
Sex x Age 9.06 0.0037
Diastolic pressure (DBP) Sex 6.21 0.015
Age group 2.51 0.118
Sex x Age 5.40 0.023
Pulse pressure (PP) Sex 5.04 0.028
Age group 13.03 0.0006
Sex x Age 2.18 0.144
Pulse Sex 0.59 0.447
Age group 0.25 0.617
Sex x Age 0.03 0.855
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In men, SBP increased with age (<20 years: 115.0 mmHg — >20 years: 134.2 mmHg), whereas
in women it remained practically unchanged (112.5 mmHg — 109.7 mmHg) (Figure 3). In men, DBP
increased slightly with age (76.1 mmHg — 80.3 mmHg), whereas in women it decreased (75.7 mmHg
— 66.2 mmHg); this latter decrease, while physiologically unexpected, may be related to the small
size of the subgroup and the variability of the self-reported values.
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Figure 3. Relationship between age and systolic blood pressure by sex

In the multivariable linear regression for systolic blood pressure, male sex (f=+12.4 mmHg;
p=0.022) and age (B=+0.80 mmHg/year; p=0.049) remained independent predictors. For diastolic
blood pressure, however, the primary independent predictor was BMI (f=+1.20 mmHg/unit;
p=0.004). The correlation matrix showed that BMI was the variable most strongly associated with
both systolic (r=0.37; p=0.001) and diastolic blood pressure (r=0.43; p<0.001) (Figure 4). The
associations between blood pressure and physical activity, sleep, stress, and caffeine intake were weak
and statistically non-significant (all [r|<0.22).
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Figure 4. Relationship between body mass index and blood pressure

The principal finding of this study is that systolic and diastolic pressure, as well as pulse
pressure, are significantly higher in men than in women in a young, predominantly student population.
The effect size for systolic pressure was large (d=1.0). This result is consistent with the literature
demonstrating sex differences in blood pressure during early adulthood and may be explained by the
vasodilatory effect of estrogen in women and by the role of androgens, greater muscle mass, and body
dimensions in men [3].
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In mechanistic terms, the retardation of vascular aging by endogenous 17pB-estradiol in
premenopausal women is indicated as one of the principal biological explanations for this difference
[7].

The difference in diastolic pressure disappears after adjustment for BMI, which indicates that a
large part of the crude difference is mediated by body mass. Thus, BMI acts as the strongest
modifiable correlate of blood pressure in this young sample. This is also important from a preventive
point of view. A meta-analysis conducted in student populations has likewise identified overweight
and obesity as the main risk factors for hypertension [5].

In a study conducted on 842 university students in South Africa, overweight and obesity were
strongly associated with elevated blood pressure [8].

The sex x age interaction (the increase of systolic pressure with age only in men) is a
conceptually interesting finding of the study, but one that must be interpreted with caution. The
observed interaction pertains mainly to the early adulthood stage and may be partly conditioned by
the small subgroup of older men (up to 42 years of age), as well as by the higher BMI in this group.
The absence of sex and age differences in pulse rate is to be expected. Resting pulse rate is an index
with high individual variability that depends greatly on the conditions of measurement (caffeine,
stress, activity).

Conclusions

In a young, predominantly student population, systolic and diastolic blood pressure, as well as
pulse pressure, were significantly higher in men than in women, whereas there was no difference in
pulse rate. In the multivariable analysis, male sex and age were independent predictors of systolic
pressure, whereas for diastolic pressure, the sex difference was explained mainly by body mass index.
A sex x age interaction was observed, showing that systolic pressure increased with age only in men.
The results are consistent with known early-adulthood sex differences in blood pressure and
emphasize the central role of body mass.
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Annomayus. IlpencraBieHsl pe3ynabTaTbl KauyeCTBEHHOIO MCCIENOBAaHUS, IOCBSIIEHHOTO
U3yYEHNI0O MHEHHH DKCIEPTOB O pOJIM JIMAEPCTBA M YIPABIEHUS B Pa3BUTUU CECTPUHCKOIO
oOpazoBanust B Ksipreisckoii PecriyOnuke. B uccrnenoBanuu npussiin ydactue 238 3KCIEpTOB,
paboTaromXx B CHCTEME 3PaBOOXPAHEHMS, MEIULMHCKOro oOpa3oBaHMsl U  YNPaBICHUS
3IpaBOOXPAHEHUEM. AHAaIU3 TIIPOBEIEH HA OCHOBE OTKPBITBIX OTBETOB PECIIOHACHTOB C
HCIIOJIb30BaHUEM METO/Ia KaUECTBEHHOIO KOHTEHT-aHalIn3a. B xoze nuccnenoBanus yCTaHOBIEHO, UTO
pa3BUTHE JIMJEPCKUX U YIPABICHUYECKUX KOMIIETEHIUMH METUIIMHCKUX CECTEp paccMaTpHUBaeTCs
JKCHEpTaMU KaK OJHO W3 MPHOPUTETHBIX HANpPaBICHUH COBEPIIEHCTBOBAHUS CECTPUHCKOTO
obpazoBanus. Haubosee 3HAYMMBIMH HaNpaBIEHUSMH Ha3BaHbl IOATOTOBKA PYKOBOAUTENEH
CECTPUHCKOH CITy>KObI, paCIIUPEHUE y4acTUsi MEAULUHCKUX CECTep B MPUHATHM YHPABICHYECKUX
pelieHnid, pa3Butue npodeccuoHanbHONH aBTOHOMHUH U (pOpMHUPOBAHME JIMJEPCKOro MOTEHIMAIa Ha
BCEX YPOBHAX MNPOPECCHOHATBLHOM MOATOTOBKU. OKCIEPTHl TaKXKe OTMEYAI0T HEOOXOIMMOCTh
MHTETPALUN COBPEMEHHBIX MOJIX0/I0B K JIUAEPCTBY U MEHEKMEHTY B 00pa30BaTelIbHbIE IPOrPaMMBbl
MIOArOTOBKM CECTPUHCKUX KaapoB. llomyueHHble pe3ynbTaTsl CBHUIETENBCTBYIOT O BaXXHOCTHU
pa3BUTHS CECTPUHCKOTO JHAEPCTBA KaK CTPATErMUYECKOr0 pecypca COBEPILIEHCTBOBAHMS CHUCTEMbI
3PaBOOXPAHEHUS U MOTYT OBbITh MCIIOJNIB30BAaHbI MpPHU pa3paboTke 00pa3oBaTEeIbHON MOIUTUKH,
IporpaMM TOATOTOBKM M TOBBIIIEHHUS KBaJU(PHUKALMKM MEIMLIMHCKUX cecTep B KbIprbI3ckoit
PecnyGmuke.
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Abstract. The article presents the results of a qualitative study aimed at exploring expert
opinions on the role of leadership and management in the development of nursing education in the
Kyrgyz Republic. The study involved 238 experts working in healthcare, medical education, and
health administration. Data were analyzed using qualitative content analysis of responses to an open-
ended survey question. The findings demonstrated that the development of leadership and
management competencies among nurses is considered a priority direction for improving nursing
education. The most frequently identified priorities included the preparation of nursing managers,
greater involvement of nurses in managerial decision-making, expansion of professional autonomy,
and strengthening leadership potential at all levels of nursing education. Experts also emphasized the
importance of integrating contemporary leadership and management approaches into nursing
curricula. The results highlight the importance of nursing leadership as a strategic resource for
healthcare development and may be used in designing educational policies, training programs, and
continuing professional development initiatives for nurses in the Kyrgyz Republic.

Keywords: nursing education; leadership; management; nurse; leadership competencies;
professional autonomy; nursing service.

Knroueswie cnosa: CCCTPHUHCKOC 06p330B8.HI/Ie; JIMACPCTBO; YIIPABICHUC; MCAUIITUHCKAA CECTPA,
JIMACPCKUEC KOMIICTCHIIN U, HpO(beCCI/IOHaJII)HaFI ABTOHOMUA,; CCCTPUHCKAA CJIY)K621.

B nmocnennue roapl BONpoCkl JIMASPCTBA M YIPaBIEHUS B CECTPUHCKOM Jielie IPUOOpeTaoT
0co0yl0 aKTyaJIbHOCTb B CBSI3U C TpaHC(OpMalMeil CUCTEM 3/paBOOXPAaHEHMs], pPaCIIUPEHUEM
npo(eCCHOHAIBHOW POJIM MEIUIMHCKUX CECTep M HEOOXOJMMOCTHIO IMOBBIIMICHUS KadyecTBa
MeAMIMHCKOM nomomu. BcemupHas opranuzauus 3apaBooxpaHeHus (BO3) u MexayHaponaHbiii
coBeT MeauuuHckux cecrep (ICN) paccmarpuBaroT pa3BUTHE JTUAEPCKUX KOMIIETEHIMH Kak OJJHO U3
KJIFOYEBBIX YCIIOBUH YKPEIUIEHHs KaJpOBOI0 MOTEHLMANa 3paBOOXPAHEHNUS, TIOBBIIICHNS KaueCTBa
MEAMIIMHCKOM MOMOIIN U COBEPILIEHCTBOBAHUS CECTPUHCKON MPAaKTUKH [1—4].

CoBpeMeHHass MEIMIIMHCKAs CeCTpa BBINOJHSET HE TOJIbKO KIMHUYECKHWE (QYHKIHH, HO H
y4acTByeT B  OpraHM3allMM  CECTPUHCKOM  IOMOIIM,  KOOpAMHALUU  JIEATEIBHOCTH
MEXIPO(EeCCHOHANBHBIX ~ KOMaHJ, oO0ecredeHnn Oe30MacHOCTH  MAIMeHTOB, pealu3aluu
poUIAKTUYECKUX ITPOrPaMM U pa3BUTUHU CUCTEMBI 3/IpaBooXpaHeHusl. B cBs3u ¢ 3TuM Bo3pacraer
3HAYEHHE JIMAEPCKUX U YIIPABIEHYECKUX KOMIIETEHIINH, 00eCIIeYnBaIOLINX CIOCOOHOCTh MPUHUMATh
peeHust, 3p(HeKTUBHO B3aUMOAEHCTBOBATH C KOJJIETaMH, YIIPABIATh U3MEHEHUSIMU U y4acTBOBAaTh
B COBEPLICHCTBOBAHUU AEATEIbHOCTH MEAUIIMHCKUX OpraHu3anuii [5, 6, 11].

Pesynbprarel MeXIyHAapOIHBIX HCCIEAOBAaHUN CBUAETEILCTBYIOT O TOM, 4YTO 3¢ (EeKTHBHOE
CECTPUHCKOE JIMJIEPCTBO CHOCOOCTBYET YIIYYILEHUIO OPraHM3allMOHHOIO KJMMara, MOBBILICHUIO
YAOBJIETBOPEHHOCTH IEpcoHala MPO(PECCHOHANBHOW JEATENbHOCThIO, CHW)KEHHIO  YPOBHS
po¢eCCHOHAIBHOTO BBITOPAHUSA U YITyUIISHUIO TTOKa3aTeNlel KadecTBa MeIMIIMHCKOM momoru [ 11—
14].

[To pgannsiM Cummings ¥ COaBT., JHJIEPCTBO OKa3blBae€T 3HAYMTENbHOE BIUSHUE Ha
3¢ GEeKTUBHOCTh JEATEIBHOCTH CECTPUHCKOIO IepcoHaja U pe3yibTraThl pabOThl MEIUIUHCKHUX
opranuzanumii [11].

Boamah u Co0aBT. yCTaHOBWJIM TOJOXHUTENBHYIO CBS3b MEXAYy TpaHC(HOPMALMOHHBIM
JTUJEPCTBOM, YIOBIIETBOPEHHOCTHIO MEPCOHANIA U O€30MTaCHOCTHIO MaueHToB [ 16].

Pa3BuTHe  nuAepckux ~— KOMIIETEHIMM  paccMarpuBaeTcsi  Kak  BaXHbI  ¢akTop
npoEeCCHOHAIIBHOTO  pocTa  MEAMLUMHCKUX  cecTep M TOBbleHUS  3(dekTuBHOCTH
(bYHKLIMOHUPOBAHUS CUCTEMBI 3paBooxpaHenus [15, 17, 19].
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Oco0oe 3HaueHHe pa3BUTHE JIMJEPCKUX KOMIIETEHIMI MpuoOpeTaeT B  yCIOBUSX
COBEpIICHCTBOBAHUSl  BBICIIETO  CECTPUHCKOro  oOpazoBanusi. ComlacHO  COBPEMEHHBIM
MEXIYHapOIHBIM 00pa30BaTeIbHBIM CTaHAApTaM, HOATOTOBKA MEIUIIMHCKHX CEeCTep JOJDKHA
BKJIIOYAaTh (POPMHUPOBAHME JHACPCKUX, YIPABICHYCCKUX M KOMMYHUKATHBHBIX KOMIICTCHIIHIA,
HE0OX0MMMBIX 1 () (PEKTUBHOTO yd4acTHsl B TIpoIieccax yIpaBJICHHs 3ApaBooXpaHeHueM [6, 7, 25].

HccnenoBanus moKa3bIBaloOT, YTO CHEIUAIUCTHI ¢ 00Jiee BHICOKUM YPOBHEM 00pa30BaHUs Yalle
JEMOHCTPUPYIOT TOTOBHOCTb K JIMACPCTBY, CAMOCTOSATEIBHOMY TMPUHATUIO PEIICHUH U
npodeccruoHaibHOMY pa3BuThio [15, 19].

B Keipreizckoit  PecriyOnuke BONPOCH  COBEPIICHCTBOBAHUS YIPABJICHHS CECTPUHCKOMN
CI1y>k00M, pa3BUTUS KaJpOBOTO MOTEHIIMANA U MOBBIIICHUS POJIU MEIULUHCKUX CECTep B CUCTEME
37JpaBOOXPAHEHUS IPHOOPETAIOT 0cO00E 3HAYEHUE B YCIOBUAX MOACPHHU3AIMH OTpacin. Pe3ynprars
OTEUECTBCHHBIX HCCIICIOBAaHUI CBHUICTEIBCTBYIOT O COXPaHSIOMEMCS Ae(uIuTe CeCTPUHCKHX
KaJpoB, nucOanaHce B COOTHOILIEHHWU BpPaueOHOrO M CECTPUHCKOIO IMEepcoHaia, HEeOOXOIUMOCTH
COBEpIICHCTBOBAHUS CUCTEMBI YIIPABICHUS CECTPUHCKUM JIEJIOM U pacIiIupeHus mpodeccuoHanbHOI
poiu MeAMUMHCKUX cecTep. OTaenpHOe BHUMAHHUE YAENSAETCS Pa3BUTHIO HAyYHOTO IOTEHIHAsa
CECTPUHCKOIO [IeJla, IOBBIIIEHUIO HCCIIEIOBATEIbCKOM AKTUBHOCTU MEIUIIMHCKUX CECTep U
(bOopMUPOBAHUIO YCIOBHIA JISl UX YYaCTHUS B IPOIECCaX MPUHATHS PEIICHUI U yIIPABICHUS CUCTEMOM
3apaBooXpaHeHus. Bmecte ¢ TemM Bompockl (GOPMUPOBAaHUS JUACPCKUX U  YIPABICHUYECKUX
KOMIIETEHIIUN MEIUIIMHCKUX CECTep, a TAKKE UX POJU B PA3BUTHH CECTPUHCKOTO OOpa30BaHMS B
Ksipreizckoii Pecriybnuke ocTaroTcsi HEIOCTATOYHO M3y4eHHBIMH. CyIIECTBYIOIIME UCCIIEIOBAHUS
MPEUMYIIECTBEHHO TMOCBAIIEHBl KAJAPOBBIM pPECypcaM, OpraHM3allMi CECTPUHCKON CIyXObl U
BompocaM TMpodEeCCHOHANBHOTO PAa3BUTUS MEOUIMHCKUX CecTep, TOrjJa KakK OSKCIEePTHbBIE
IIPEJICTABICHNUS O IEpPCHEKTUBAX pPa3BUTUS CECTPUHCKOIO JIUAEPCTBA TpPeOyIOT JajbHEHIIero
U3y4Y€HUs U Hay4yHOro obocHoBanus [9, 10].

MexyHapOoaHBIE HWCCIENOBaHMUS Tak)Ke YKa3blBalOT HA COXpaHSIOUIMiics aeduuut
CECTPUHCKHUX KaJpOB, HEOOXOAUMOCTh MOBBIIICHUS MPOo(hecCHOHANbHON aBTOHOMUU MEIUIIUHCKUX
cecTep M YKPEIUICHHs MX POJIU B oOecreueHnn 0e30macHOCTH narueHToB [20-24].

Oco0yr0 1LEHHOCThb Ui OINpEAETCHUs] IMEPCIEeKTHB Pa3BUTHUS CECTPUHCKOTO 00pa30oBaHM
MPEACTABISIIOT JKCIEPTHBIE OLEHKH CHEUUATMCTOB CHCTEMBI 3IPABOOXPAHEHHUS, MEIUIUHCKOTO
oOpa3oBaHMsI W YIpaBieHUs. VI3yueHHe MHEHUH SKCIEepPTOB TMO3BOJSET OMpEeAeNuTh Hanboiee
aKTyaJIbHbIe TPOOJEMbI W TEPCIEeKTHUBHBIE HAMPABICHHUS COBEPIICHCTBOBAHMS IOATOTOBKU
CEeCTPUHCKMX KaJpOB C Y4YETOM COBPEMEHHBIX TpeOOBaHUI cucTeMbl 3ApaBooxpaHeHus. llens
WCCIEIOBAHUS — HW3YYUTh MHEHUE HKCIEPTOB O POJIM JUAEPCTBA M YIpPaBICHUS B PA3BUTHU
CeCTpHHCKOro oOpas3oBanus B KeIpreisckoii PecnyOnuke Ha OCHOBe aHaim3a pe3ylbTaToB
AKCIEPTHOTO orpoca. B uccnenoBanum ncnoib30BaH KayeCTBEHHBIN IU3aiiH ¢ IPUMEHEHUEM METO/1a
KOHTEHT-aHAJIN3a OTKPBITBIX OTBETOB IKCIIEPTOB.

UccnenoBanne mnposeneHo B 2026 T B paMKax JOKTOPCKOM AUCCEpTAllMH, MOCBSALIEHHOMN
Pa3BUTHUIO CECTPUHCKOTO OOpa30BaHUS U CECTPUHCKOM mpakTuku B Keipreickoit PecnyOnuke. B
SKCIIEPTHOM OINPOCE NPUHSUIA YydyacTue 238 CHenuasucToB, MNPEACTABIAIONIMX OpraHU3alHUU
3paBOOXPAHEHUs, MEIUIUHCKHE O00pa3oBaTelibHblEe  YUpEeKIEHHUS, OpraHbl  YIpaBlICHUs
3/IpaBOOXPAHEHHUEM U CECTPUHCKHE CITYKOBbI.

Kputepusimu BKJIIOUEHUS SBISUTHCH HAlW4YHe MPOPECCUOHATBLHOTO OMBITa B  OONACTH
3PaBOOXPAHEHUS, MEAUIIMHCKOTO 00pa30BaHUs WM yIPABICHHs CECTPUHCKOM CIy»)OO0H, a Takxke
corylacle Ha ydyacTHe B HccieloBaHMM. B cocTaB sKcnepTHOW Trpynmbl BOILIM MpenojgaBaTein
MEAMIMHCKUX 00pa30BaTelbHBIX OpraHU3alui, PYKOBOJUTENIN CECTPUHCKHX CIYKO, IVIaBHBIE
MEJIUIMHCKUE CECTPbI, MPEACTABUTENN AIMUHUCTPALMM MEIMIMHCKUX OpraHu3aluid U Apyrue
CHEIHAIMCThI, 00JIaAar0IINE OMBITOM MPOo(dheccHOHANBHON ESATENBHOCTH B c(hepe 3paBOOXPaHEHUS.
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COop IHaHHBIX OCYIIECTBISJICS C HCIIOJNB30BAHUEM AaBTOPCKOM aHKETHI, BKIJIFOYABIICH
couuoneMorpapuueckuii  OJIOK, BOMPOCHl IO OICHKE KIIOYEBBIX HAMpPABICHUNH pPa3BUTHS
CECTPUHCKOI0 00pa3oBaHusl M OTKPBITHIA Bompoc: «Kakue HampaBieHUs pa3BUTHUSI CECTPUHCKOIO
obpasoBanus Bel cunraere npuopureTHbIME U1 Kbipreizckoit PecyOmmku?y

J171s1 HacToSIILIEeTrO UCCIIEeI0BAHUS UCIIOIb30BAaHbl OTBETHI HA OTKPBITHIA BOIIPOC aHKETHI. AHAIN3
TEKCTOBBIX JIaHHBIX IPOBOAMWIICS METOAOM KayeCTBEHHOIO KOHTEHT-aHanu3a. Ha mepBom sTame
BBIIIOJIHSJIOCH MHOTOKpPaTHOE IPOYTEHHE OTBETOB PECIOHJEHTOB C BBIJACIEHUEM CMBICIOBBIX
envHul. Ha BTOpOM »3Tame OCYyLIECTBISUIOCH KOAMPOBAHHME TEKCTOB U TIPYIIIMPOBKA CXOJHBIX
CMBICJIOBBIX €IWHUIl B TEMAaTU4YECKUE Kareropuu. Jlius Kaxaol KaTeropuu JONOJHUTEIBHO
paccuMThIBaJaCh 4acTOTa YNOMHUHAHMM, OTPAXKAIOIIAsl PaCHpPOCTPAHEHHOCTh COOTBETCTBYIOLIUX
TEMaTUYECKHUX HalpaBIeHUH B OTBETaxX 3KcnepToB. Ha TpeThem aTane npoBoauiiack HHTEPIIPETALINS
MOJTYYCHHBIX KaTeTOPHHA U ONpEACTICHUE UX COACPKATeIbHBIX XapakTepucTuk. Ocoboe BHUMaHHE
YIEISI0OCh KAaTEeropusiM, CBSI3aHHBIM C DPA3BUTHEM JIMAECPCTBA M YOPABICHHS B CECTPUHCKOM
oOpa3oBaHMH. AHAIU3UPOBAIUCH BBICKA3BIBAHUS OKCIIEPTOB, OTpPAXkKAIOMIMEe HEOOXOAUMOCTh
(bopMHpOBaHUS JIMACPCKUX KOMIETEHIMH, MOATOTOBKH PYKOBOIUTENECH CECTPHHCKOW CITyKOBI,
paciiMpeHus] y4acTHsl MEIUILIMHCKUX CECTEpP B Ipolieccax MPHUHSITUS YIPABICHUYECKUX PEILICHUN U
COBEpIICHCTBOBAHUSl YIPABICHYECKOM IMOArOTOBKM B paMKax oOOpa3oBaTeNbHBIX MPOrpamMM.
Haubonee yacto ynoMuHaiuch HeOOXOMUMOCTb Pa3BUTHUS JIMAEPCKUX KOMIETSHIIMNA MEIUIIMHCKUX
cecTep, COBEPLICHCTBOBAHUE YIPABIECHYECKON MOJATIOTOBKM, PACIIMPEHHE Y4acTHUs MEIULUHCKUX
cecTep B IPUHATHH YIPABICHYECKHUX PEIICHUH U IOATOTOBKA PYKOBOJUTENEH CECTPUHCKOMN CITYKOBbI.

Tabmuna 1
YACTOTA YIIOMHUHAHUS TEMATUYECKUX KATETOPUI B OTBETAX DKCITIEPTOB
Temamuueckas kamezopus Konuuecmeo Lons om uucna
VHNOMUHAHULL  COOEPIHCAMENbHBIX
(n) omegemos (%)

[IpakTHKO-OpUEHTHPOBAHHOE O0YUCHNE U KIIMHUYECKAs 48 40,3
MOJITOTOBKA

Pa3BuTre BeICIIET0 CECTPUHCKOTO 00pa30BaHUs 27 22,7
HemnpepsiBHOE NTpodeccuoHabHOE pa3BUTHE U MTOBBIIIICHHE 24 20,2
KBaJHUKaIUK

Hudposuzanus oOpa3zoBanus U MUPPOBBIC KOMIIETEHITUN 18 15,1
JInaepcTBo U ynpaBiaeHUE B CECTPUHCKOM JIEIE 16 13,4
CumynannoHHoe o0y4ueHue 14 11,8
Pacmmpenue npodeccnonanbHON aBTOHOMHH MEAUIIMHCKUX CECTEP 11 9,2
Pa3Butre Hay4yHOH AESITENILHOCTH U CECTPUHCKUX HCCIIEIOBAaHUI 9 7,6
[ToaroToBka kaapoB 1 cenbekux peruonoB u [IMCII 8 6,7
[NoBbImeHne pecTrxa Npodeccuu MEAUITMHCKOHN CecTphl 7 5,9

HpuMeuaHue: OIVH OTBET MOI" COACPKATb HECKOJIBKO TEMATUUCCKUX K&TGFOprI, IMO3TOMY CyMMapHO€
KOJIMYCCTBO YHOMI/IHaHI/Iﬁ IMPEBBIMIACT YHUCJIO PECIIOHACHTOB

Kax nmpencrasneno B Tabmuiie 1, Hanbosee 9acTo SKCIEPTHI YKa3bIBAIM HAa HEOOXOAMMOCTh
YCHJIEHUSI TPAKTUKO-OPHUEHTHUPOBAHHOTO OOYYEHHS WU KIMHUYECKONW TOATOTOBKUA MEIMIIMHCKHX
cecrep. 3HAYUTENIbHAs YacTh PECIOHJEHTOB TaKXe MOJYEPKUBajIa BaXKHOCTb Pa3BUTHS BBICLIETO
CECTPUHCKOTO  O0pa3oBaHUs, CHCTEMBI  HEMPEPHIBHOTO  NPO(ECCHOHAIBHOTO  Pa3BUTHA,
nudpoBuzanuu 00pa3zoBaTEILHOTO Tpolecca U (HOPMUPOBAHMS JTUIAEPCKUX KOMIETEHIINN. Pexe
YIOMHHAJIUCh BOIMPOCHI PA3BUTHUSI HAYYHOH JEATEIBbHOCTH, MOATOTOBKH KaJApPOB JI CEIbCKHUX
PETHOHOB U MOBBIIIEHUS MPECTUkKA MPOPECCHU METUITTHCKON CECTPHI.
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Hecmorpss Ha pa3HooOpa3ue BBISBICHHBIX HANpaBIECHUH pPa3BUTHUA  CECTPUHCKOIO
o0pa3oBaHMs, JaJIbHEHIINI aHaIu3 ObLI COCPEAOTOUEH Ha KaTeropusix, CBA3aHHBIX C JIMACPCTBOM U
VIPaBICHUEM KaK KIIOUEBBIMH (PAKTOpaMH COBEPIICHCTBOBAHUS CECTPHUHCKOW TPAKTHUKU U
IIOJArOTOBKH KaJIpOB.

Tabnuna 2
TEMATUYECKUE KATEI'OPUU,
CBS3AHHBIE C IMJAEPCTBOM U YVIIPABJIEHMEM B CECTPUHCKOM OBPA30BAHNU

Temamuueckasn kamezopus Cooeporcanue omeemog sKkcnepmos 3nauumocms
Kamez2opuu
PasBuTne nunepckux ®opMHUpOBaHNE TUIEPCKUX Ka4ECTB, HHUIIMATUBHOCTH,  BBICOKas
KOMIIETCHIIUI CTPaTErHYeCKOrO MBIIUICHUS U HABBIKOB IIPUHATH
peLIeHUI
VYnpasneHueckas VYcunenue NoAroTOBKY MO MEHEKMEHTY, OpraHu3anuy  Beicokas
MTOTOTOBKA 3IpaBOOXPaHEHH U YIIPABICHUIO IEPCOHAIIOM
[ToaroroBka pykoBoguteneld  IloAroToBka riaaBHBIX MEOUIIMHCKUX CECTEP, Cpenusis—
CECTPHHCKOM CITYKOBI PYKOBOAMTEIEH IOAPA3ASIICHUN U KaIPOBOrO pe3epBa BBICOKAs
VYuacrtue B ynpaBieHUeCKHX  PaciinpeHue ydyacTusi MEJULIMHCKUX CECTEP B Bricokas
pEIICHUSX IpoLeccax yNpaBIeHUs U IPUHIATHS PEIIEHUI
[Ipodeccuonanpras [ToBbI1IEHHE CAMOCTOSITENIBHOCTH, OTBETCTBEHHOCTH U Cpennsis
aBTOHOMUMS pacmmpenne npodeccHoHaIbHBIX TOJTHOMOYUH

Kaxk npencrasneno B Tabnuiie 2, SKCepTsl pacCMaTPUBAIOT Pa3BUTHE JINIEPCTBA U YIIPABICHHS
KaK OJTHO M3 KITFOYEBBIX HAIIPABJICHHU COBEPLICHCTBOBAHMUS CECTPHHCKOT0 00pa3oBanus KeIprei3ckoii
PecrryOnuku. Haunbonee 3HAYMMBIME KaTETOPUSIMH OKA3aJIHMCh Pa3BUTHE JIMIEPCKUX KOMIIETCHIUMH,
COBCPUICHCTBOBAHUC ynpaBHeHHGCKOﬁ IMOATOTOBKH U PACIIUPCHUEC YyHACTHUA MCIUIHUHCKUX CCCTCP B
rnpoueccax IMPUHATUA YOPABICHYECKUX pelmleHud. [lo MHEHHIO 3KCIepToB, COBpPEMEHHAas
MCIUIMHCKas CECTpa JOJIKHA 06J'IaI[aTB HE TOJIBKO KIIMHUYCCKHMU 3HAHUSAMU U HPAKTUUCCKUMU
HaBbIKAMH, HO U KOMIIETEHLUSMH B OOJIACTH JIMAEPCTBA, KOMMYHHUKAIMM, OPraHU3alUU PabOTHI
NepcoHajga M NPUHATHS pelleHud. PecroHAeHThl MOMYEepKUBAIM HEOOXOJUMOCTh YCUJICHHUS
IMOATOTOBKH IIO BOIIpOCaM MCHCIKMCHTA W OpraHu3alvi 3ApPaBOOXPAHCHHA B 06p330BaTCJ'II>HI)IX
nporpamMmmax IMOATrOTOBKH CCCTPUHCKHX KaJIpOB. OTI[CJ'II)HOG BHUMAHHEC YACIAIOCH ITOATOTOBKE
pyKoBOIUTENEH CECTPUHCKOW CiIy>kObI M (OPMHPOBAHHIO KAJpPOBOrO pe3epBa s CHCTEMBI
37IpaBOOXPaHEHUs. DKCIEePThl OTMeYaId, 4To 3((HEKTUBHOE yNpaBlieHUEe CECTPUHCKMUMHU pecypcaMu
TpeOyeT crenuanbHbIX 3HAHUM M HaBBIKOB B 00JacTH YIPABJIEHUS IEPCOHAIOM, OpTraHU3alMU
MGHHHHHCKOﬁ IMOMOIIM M KOHTPOJISA Ka4C€CTBA. BaxxaeiM HaIlpaBJICHUEM pPa3BUTHA CECTPHUHCKOI'O
00pa3oBaHMs PECHOHICHTHl TAKXKE CUMTAIOT PACHIMPEHHME YYacTHsl MEIUIMHCKUX CEcTep B
nporeccax MPUHATUS YIPABICHYECKUX PEIIeHUH U yKpenIeHne UX Mpo(dhecCHOHAIbHON aBTOHOMHUH.
[lo MHEHHMIO SKCHEpTOB, JaHHblE H3MEHEHHs OyayT crocoOcTBoBarh Oosiee 3((HEKTHBHOMY
HCIIOJIB30BAHUTIO KaIPOBOI'0 MOTCHIIMAJIA U IMOBBIIICHUIO KaYC€CTBa Me}IHHHHCKOI)’I IIOMOIIIH.

Kak npencrasneno B Tabnure 3, BICKa3bIBaHUS SKCIIEPTOB CBUIETENILCTBYIOT O TOM, YTO OHU
CBSI3BIBAIOT JajibHElIee pa3BUTHE CECTPUHCKOrO 00pa3oBaHMs ¢ (HOPMHUPOBAHHUEM JIUJEPCKOTO
noreHnuala MCAULIUHCKHUX CECTEP HW YCHICHHEM HUX PpOJA B  YIIPABJICHUU CUCTEMOH
3apaBooxpaHeHus. [10 MHEHHIO PECTIOH/ICHTOB, Pa3BUTHE JIMIEPCTBA TOJDKHO PacCMaTpUBATHCS HE
TOJBKO KaK 3JIEMEHT MpOo(eCCHOHAIBHONW MOATOTOBKM, HO M KaK CTPAaTerMYecKoe HallpaBiICHHE
pedopMHUPOBaHUS CECTPUHCKON CIYXKObl. DKCHEPThl OTMEYAIOT, YTO IMOJATOTOBKA CIEIHATUCTOB C
JUACPCKMMHU W YIPABICHYCCKHUMU KOMIICTCHUOUSAMU 6y)1eT CcocoOCTBOBAaTh MOBBIIICHUIO
3¢ deKTUBHOCTH pabOThl MEIUIIMHCKUX OpraHU3alui, yIyYlIeHUIO KaueCcTBa MeIULIMHCKONM TTOMOILN
U YKpEIUICHHIO KaJpOBOro IMOTEHIHasia 3/1paBooxpaHeHus. CieayeT OTMETHTb, YTO BO MHOTHX
OTBETax JIMJEPCTBO pacCMaTpUBaJIOCh HE KaK OTJENbHas MpodecCHOHaIbHAs KOMIIETEHIMS, a KaK
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Heo0X0IMMOE YCIOBHE AalIbHEHIIIETO Pa3BUTHS CECTPUHCKON CITy>KObI. PecrioHAeHThI TO4epKUBaIU
HE0OXOJMMOCTh MOJATOTOBKM MEIUIIMHCKUX CECTep, CIOCOOHBIX NPUHUMAThH YIpPaBIEHYECKUE
pelleHrs, y4acTBOBAaTh B pa3pabOTKe OPraHU3allMOHHBIX HMHUIMATHB ¥ BBICTYIATh JIHJEPAMU
npodecCHOHANBHBIX U3MEHEHUN B CUCTEME 3/[PABOOXPAHCHHUS.

Pesynprarel MpOBENEHHOTO KAayeCTBEHHOTO MCCIEIOBAaHUS CBHJIETEIBCTBYIOT O BBICOKOM
3HAYMMOCTH JIMIEPCTBA U YIIPABICHUS KaK KOMIIOHEHTOB COBPEMEHHOI'0 CECTPUHCKOr0 00pa3oBaHMsL.
AHaJIU3 SKCIIEPTHBIX MHEHUM MOKa3aJjl, YTO Pa3BUTHE JIMIEPCKUX KOMIIETEHIIUN METUIIMHCKUX CECTEP
paccMaTpuBaeTCs KakK OJHO W3 MPUOPUTETHBIX HAMPABJICHUN COBEPIICHCTBOBAHUS IOATOTOBKHU
cecTpuHCckuX KaapoB B Keipreickoit PecmyOnuke. IlomyueHHble pe3ynbTaTbl COMNIACYIOTCS C
MEXIYHAapOIHBIMH  peKOoMeHAauusMu  BcemupHOW — opraHu3zanuy  3IpaBOOXpaHEHHUS U
MexayHapoIHOTO COBETa MEAMIIMHCKUX CECTEP, COMNIACHO KOTOPHIM JIUACPCTBO SBIISAECTCS OJHUM U3
KITFOYEBBIX (DAaKTOPOB PA3BUTHS CECTPUHCKOTO JIea W YKPEIUICHHS KaJpOBOTO TOTEHIHAIA
3npaBooxpaHeHus [1-4].

Tabnuua 3
[IPUMEPHI BbICKA3BIBAHUI SKCITEPTOB 110 BOITPOCAM JIMJIEPCTBA U YIIPABJIEHUS
Temamuueckas Ipumepevr omeemos
Kamezopusi

JIunepcrBo «Pa3BUTHE NUAEPCKUX KAYECTB MEIULMHCKUX cecTepy», «Iloaroroeka nunepos
CECTPHHCKOM CITY>KOBI»

VYmpasieHnne «YCcwInTh NOATOTOBKY IO MEHEIKMEHTY», «OOyueHne BompocaMm YIpaBieHHUs
IEPCOHATIOM»

YpasneHueckue «PacuIMpuTh y4acTHe MEIULMHCKUX CECTEP B IIPUHATHH pELICHUI», « BKIIto4aTh

peLIeHus MEJICECTEP B NPOLIECCHI YIIPABICHUS

PykoBoncTBo «IToaroToBKa INIaBHBIX MEIWLUHCKUX CECTEP HOBOTO MOKOJIEHHA», «Pa3BuThe

CECTPHHCKOM CITy’kK00#  yIIpaBIESHYECKOTO KaJpOBOT0 pPe3epBay

ABTOHOMUS «PacuiMpeHre caMOCTOSITEIBHOCTH MEIMIMHCKUX cecTep», «lloBblieHne

po(heCCHOHATIBHON OTBETCTBEHHOCTH)

B nokymentax BO3 momuepkuBaercss HEOOXOMUMOCTH IOATOTOBKH MEIMIIMHCKUX CECTep,
CIIOCOOHBIX y4YacTBOBaTh B TPOIECCaX YyMNPABICHUS, TMPUHUMATh PEIIEHUsS ¢ BBICTYIATh
WHUIIMATOPAMH OPraHU3allMOHHBIX U3MEHEHHI B CUCTEME 31paBooxpanenus [ 1, 2].

DKCIepThl, y4acTBOBABIIME B WCCIEIOBAHUHU, MOAYEPKUBAIM HEOOXOAUMOCTh YCHUIICHUS
MOATOTOBKM TI0 HampaBieHusM <«umaepctBo» (leadership) m «MeHemxMeHT» (management),
paCIIMpPEHHs] Y4YacTUsi MEAMIIMHCKUX CEeCTep B YIpaBIEHYECKHX Ipoleccax U (HOpPMHUPOBAHUS
KaJpoOBOTO pe3epBa PYKOBOAUTENEH CECTPUHCKOM  CIyXObl. AHAIOTUYHBIE PE3yIbTaThl
Mpe/CTaBlIeHbl B uccienoBaHuax Cummings W COaBT., I[€ YCTaHOBIEHO, 4TO 3(PQeKTHBHOE
JUJEPCTBO  OKa3blBa€T  TOJIOKUTENTBHOE  BIMUSHUE  HAa  IPOU3BOIUTEIBLHOCTH  TPY/a,
YIOBJIETBOPEHHOCTH MEPCOHANIA U KAYECTBO MEAUITMHCKOM momormu [ 11].

[To nanueiM Wong u COaBT., BBICOKMH YPOBEHb JIUJIEPCKUX KOMIIETEHUMU PYKOBOAUTEIEH
CEeCTPUHCKUX TMOJPA3CICHUI CHOCOOCTBYET VYAYUIICHHIO WCXOIOB JIEUCHUS TAIMEHTOB U
MTOBBIIICHUIO O€30IaCHOCTH MEIMIIMHCKOM oMoy [12].

Oco0blif HHTEpEC NMPEACTABIAET MHEHHUE HKCIIEPTOB O HEOOXOAUMOCTH BKIIFOUEHHUS JTUAEPCKUX
KOMIIETEHITUH B 00pa30BaTeIbHBIC MTPOTPAMMBI MTOATOTOBKH MEIUIIMHCKUX cecTep. JlaHHBIM BBIBOJ
COOTBETCTBYET COBPEMEHHBIM MEXIYHAPOAHBIM OOpa30BaTENbHBIM CTaHAApTaM, B KOTOPBIX
JTUAEPCTBO pacCMATPUBAETCS Kak oOIHA U3 0a30BBIX KOMIETCHIIMH BBITYCKHUKOB MPOTPaMM
CECTPUHCKOTO oOpa3oBaHus [6, 25].
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Pa3Butne nuAEpCKUX HABBIKOB B TIpoliecce OOy4YeHHUs CIOCOOCTBYeT (HOPMHPOBAHUIO
npodeccuoHaNbHON CaMOCTOSITEIBHOCTH, OTBETCTBEHHOCTH U TOTOBHOCTU K YIPaBICHUYECKOMN
NeATebHOCTH [25].

BaxHbIM pe3ysbTaTOM MCCIEA0BAaHUS CTAjO BBIABIECHUE BBICOKOM 3HAUMMOCTH YYacTHs
MEAMIIMHCKUX CECTep B MpoLeccax MPUHITHS YIPABICHYECKUX PEIICHUNA. DKCIEePThl CUUTAIOT, YTO
paciiipeHre y4acTusi CECTPHUHCKOrO IepCOHajia B YIPaBICEHUU MO3BOJIUT Ooiee 3(pdexTuBHO
HCII0JIb30BaTh KaIpOBBII IOTEHLIMAJ CUCTEMBI 3{PABOOXPAHEHNUS U TIOBBICUTH Ka4€CTBO OPTaHU3alUN
MenuuHCcKoi nmomonu. [1ogoGHbIe BBIBOABI IpeAcTaBiIeHbl B padoTax Heinen u coaBT., KOTOpBIE
paccMaTpuBalOT MEAUIIMHCKUX CECTep KaK aKTUBHBIX YYAaCTHHMKOB MPOILIECCOB OPTraHU3ALIMOHHOTO
Pa3BUTHS U yIIPaBJICHUS] MEAUIIMHCKUMU opraHu3anusamu [19].

[Tomy4yeHHble pe3yabTaThl COMIACYIOTCS C HUCCIeAOBaHMsMH Shirey, COINIaCHO KOTOPBIM
pa3BUTHE JIUJCPCKUX MPAKTHK CIIOCOOCTBYET (POPMUPOBAHHIO ONArONPHUATHON MpodecCHOHAIBHON
Cpelbl, YKpEIUICHHIO KaJpOBOrO MOTEHLHAajda M MOBBIEHUIO IPPEKTUBHOCTH [EATEIBHOCTU
CECTPHUHCKOTrO nepcoHana [26].

[Tonmy4yeHHbIE pe3ynbTaThl TAK)KE MOATBEPKIAIOT HEOOXOAMMOCTH JATbHEHIIEr0 Pa3BUTHUS
cectpuHcKoro ymaepctBa B Keipreisckoir PecnyOmmke. Hecmorpss Ha mpoBoamMbie pedopMbl
CUCTEMBI 3[PaBOOXPAHEHHUS] M PAa3BUTHE BBICIIETO CECTPHUHCKOrO 0Opa3oBaHUs, BO3MOXHOCTHU
y4acTHsi MEIUIMHCKUX CEeCTep B Mpolleccax YyMpaBieHHs] OCTAIOTCS OrpaHUYEHHBIMU. B panee
IIPOBEJCHHBIX OTEUYECTBEHHBIX MCCIIENIOBAaHUAX OTMeYanach HEOOXOIMMOCTh COBEPIIEHCTBOBAHUS
CHCTEMBl MEHEKMEHTAa CECTPUHCKOTO Jefla, pAaCHIMPeHUs TNPO(PEeCcCCHOHATHLHON aBTOHOMUHU
MEIUIMHCKUX CECTEP U MOBBILICHUS UX POJIM B IPUHATUHN yHpaBlIeHYECKUX pemienuit [9, 10].

Pesynprartel uccieqoBaHMS CBUICTENBCTBYIOT O TOM, 4YTO pa3BUTHE JHIEPCKUX U
YIPaBIECHYECKUX KOMIIETEHIIMM JODKHO paccMarpuBarbcs Kak OJHO M3  CTPAaTeTHYECKUX
HaIpaBJI€HUIl COBEPIIEHCTBOBAHUS CECTPUHCKOro o00Opa3oBaHus. PopMHpOBaHHME JIUAEPCKOTO
MOTEHIIMAaa MEIUIIMHCKUX CECTEp MO3BOJIUT MOBBICUTH 3P(HEKTUBHOCT YIPABIEHUS CECTPUHCKON
CITy>K00H, YJIIy4lIUTh Ka4€CTBO MEIUIIMHCKONW IMOMOIIN U YKPEHUTh KaJpOBBIN MOTEHIHAN CUCTEMBI
3apaBooxpanenus Koipreizckoii PecryOnukmu.

3aknoyenue

[IpoBeieHHOE Kaue€CTBEHHOE MCCIIEAOBAHUE ITO3BOJIMIIO U3YUUTh DKCIIEPTHBIC IIPEACTABICHUS
O POJIU JIUJIEPCTBA U YIIPABJIICHUS B Pa3BUTUU CECTpUHCKOro oOpazoBanus Keipreizckoit Pecryomuku.
VYCTaHOBIIEHO, YTO pPa3BUTHE JMIECPCKUX M YHPABICHYECKUX KOMIETEHIIMI paccMaTpUBaeTCs
JKCHEPTaMU KakK OOHO U3 IIPUOPUTETHBIX HAIIPABICHUM COBEPLICHCTBOBAHUS IOATOTOBKHU
CECTPHHCKHUX KaapoB. Haunbonee 3HAYMMBIMU HAIpaBlICHUAMU ObLUTH OmpesesieHbl (opMUpPOBaHUE
JIUJIEPCKUX Ka4eCTB MEIULIHUHCKHX CECTep, YCUJIEHUE YIPABICHUYECKON MOATOTOBKH, Pa3BUTHE
KaJIpOBOTO Pe3epBa PyKOBOAUTENICH CECTPUHCKON CIY>KOBI U PACHIMPEHHE YIaCTHUsI METUITMHCKUX
CeCTep B Ipoueccax MPUHATHUS YIPABICHUYECKUX PELICHUN. Pe3ynpraTel McciaeqoBaHus MMOKa3alu,
YTO JKCIEPTHl CBS3BIBAIOT MOBBIIMIEHHE 3(PPEKTUBHOCTH IEATEIBHOCTH CECTPUHCKOW CIIYKOBI C
pa3BuTHeM MpohecCrOHAIBHOTO JUAEPCTBA U COBEPIICHCTBOBAHMEM IMOATOTOBKH CIICIIMATUCTOB B
o0nacTy MEHEKMEHTa M OpPTaHM3aIliy 3paBOOXpaHeHUs. BrlsgBieHa HE0OXOMUMOCTh HHTETPAIIUH
JUJEPCKUX ¥ YIPaABICHYECKUX KOMIIETCHIIMM B OOpa3oBaTelbHbIE MPOTPaMMBbI MOATOTOBKH
MEIMIIMHCKUX CECTep Ha BCEX YPOBHAX 00pa30BaHHWA, BKIIOYas OakajdaBpHaT, MarucTparypy
MpPOrpaMMbl  HETPEPBIBHOTO  NPO(EecCHOHANIBHOTO  pa3BUTHSA.  [lomyueHHBIE  pe3yabTaThI
MOATBEPAKIAIOT BAXKHOCTh JAIBHEUIIIETO0 Pa3BUTHUSI CECTPUHCKOIO JIMIEPCTBA KaK CTPATErHYECKOrO
pecypca yKperuieHus KaIpoBOTO MOTEHIINAIa CUCTEMBI 37jpaBooxpanenust Keiprezckoit PecryOnmkmu.
Oco0yto akTyanbHOCTh PAa3BUTHE TUACPCKUX U YIPABICHUECKUX KOMIIETCHIIUN MEUIIMHCKUX CECTEP
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IpHUOOpETAET B YCIOBUAX NI00ATBHOIO Ae(UIINTa CECTPUHCKUX KaJpoB, OTMedaeMoro BecemupHoi
OopraHu3ainuen 3paBooxpanenus [27].

Pesynprarel McciaenoBaHuss MOTYT OBITH MCIOJNB30BaHBI MpH pa3paboTke 00pa3oBaTeIbHBIX
IIpOrpamMM, COBEPLICHCTBOBAHUM KaJIPOBOU IOJIUTUKU U IOATOTOBKE PYKOBOAMUTENIEH CECTPUHCKOU
CITYKOBI.

Konghnuxkm unmepecos.: aBTopbl 3asBIIsI€T 00 OTCYTCTBUU KOH(IIUKTA HHTEPECOB.
Hccneoosanue nposedero 6 coomeemcmsu ¢ IMudecKumi RPUHYUNAMU NPO8edeHUs. HaAYYHbIX
uccneoosanuil. Yuacmue pecnonoeHmos 6ulio 000pPOBOIbHbIM U AHOHUMHBIM.
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PO.JIb BBICIIEI'O CECTPHHCKOI'O OBPA3OBAHUA U MPO®ECCUOHAJIBHON
ABTOHOMMMU B PAZBUTUHN CECTPUHCKOI'O AEJIA
KBIPTBI3CKOM PECITYBJMKH: SKCHEPTHAS OLIEHKA

©Amanoekos A. A., ORCID: 0000-0002-6803-2952, SPIN-ko0: 7702-3806, kano. meo. Hayx,
Medicoynapoonwiii ynusepcumem Koipevizcmana, Kvlpevlzckas 2ocy0apcmeeHnas MeOuyuHcKas
akademusi um. U. K. Axynbaesa, 2. buwrxex, Keipeviscman

THE ROLE OF HIGHER NURSING EDUCATION AND PROFESSIONAL AUTONOMY
IN THE DEVELOPMENT OF NURSING IN THE KYRGYZ REPUBLIC:
AN EXPERT ASSESSMENT

©Amanbekov A., ORCID: 0000-0002-6803-2952, SPIN-code: 7702-3806, Ph.D.,
International University of Kyrgyzstan, Kyrgyz State Medical Academy
named after I. Akhunbaev, Bishkek, Kyrgyzstan

Annomayus. IlpencraBieHsl pe3ysnbTaThl UCCIEAOBAHUS, MOCBAIIEHHOTO U3yYEHUI0 MHEHMUS
HKCHEPTOB O POJIM BBICIIETO CECTPUHCKOrO 0Opa3oBaHUS U NPO(PECCHOHANTBHON aBTOHOMMHU
MEIULUHCKUX CECTEP B pa3BUTUH ceCTpUHCKOro siena B Kuipreisckoit Pecniyomnuke. B uccnenosanun
MPUHUIM yyacThe 238 3KCIepTOB, MPEICTABISIONIMX CUCTEMY 3IpPaBOOXPAHEHUS, MEAULUHCKOIO
00pa3oBaHMs M YIIPABICHUS 3/[paBOOXPaHEHUEM. AHAIIN3 SKCIIEPTHBIX MHEHUH TIOKA3aJl, 4TO BBICIIICE
CECTPUHCKOE 00pa30BaHHWE PACCMATPUBAETCS KaK OJMH U3 KIIOYEBBIX (PAKTOPOB YKpEIUICHUS
KaJIpOBOro IOTCHLMAJIA 34PABOOXPAHEHUS M IOBBILICHMS KadeCTBAa MEIMLMHCKONM ITOMOUIU.
OKcnepThl MOAYEPKUBAIOT HEOOXOJUMOCTh JajbHEHIIEro pa3BUTUS NpOrpaMM OakanaBpHara,
MarucTpaTypsl M MOJATOTOBKM HAy4YHO-IIEJAarorMyeckux KaJpoB B 00JIACTM CECTPUHCKOTO Jeja.
Cy1iecTBeHHOE BHUMAaHHE YJENSETCs BOIPOCAM pacIIMpeHHs] MPOQPEeCcCHOHATbHON aBTOHOMUU
MEIUIMHCKUX CECTEP, COBEPIICHCTBOBAHUSA CHUCTEMBl IIOATOTOBKHM CECTPUHCKHX KaJpoB U
MOBBIIIEHUS! UX POJM B MNPUHATHH NpoQecCHOHaNbHBIX pemeHuid. [lomyueHHble pe3ynbTaThl
CBUJETEIBCTBYIOT O HEOOXOJUMOCTHU AaJIbHEHIIEro pa3BUTHS BBICILIETO CECTPUHCKOTO 00pa3oBaHus
U paciivpeHus IpoecCUOHaIbHBIX BO3MOKHOCTEH METUIIMHCKUX CECTEP KaK BayKHBIX HaIllpaBJICHUN
MOJIEpPHU3ALMHU CUCTEMBI 3/1paBooxpaHeHus: Keipreisckoit Pecry6muku.

Abstract. The article presents the results of a study exploring expert opinions on the role of
higher nursing education and professional autonomy in the development of nursing in the Kyrgyz
Republic. The study involved 238 experts representing healthcare organizations, medical education
institutions, and health administration. The findings demonstrate that higher nursing education is
regarded as one of the key factors in strengthening the healthcare workforce and improving the quality
of healthcare services. Experts emphasized the importance of further developing bachelor's, master's,
and research-oriented nursing education programs. Considerable attention was also given to
expanding nurses’ professional autonomy, improving nursing education systems, and increasing
nurses’ participation in professional decision-making. The results highlight the need for further
development of higher nursing education and expansion of professional opportunities for nurses as
important directions for the modernization of the healthcare system in the Kyrgyz Republic.

Kniouesvie cnosa: BeICIIEE CECTPUHCKOE 00pa3oBaHHE; NPO(ecCHOHAIbHAs aBTOHOMMS,
MEIUILUHCKAs CECTPa; CECTPUHCKOE J1€J10; KaJPOBbIA MOTEHINAJ; CECTPUHCKOE 00pa30BaHUE.
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Keywords: higher nursing education; professional autonomy; nurse; nursing; workforce
capacity; nursing education.

Pa3BuTte cecTpuHCKOro 00pa3oBaHUs SBJIAETCA OJHUM U3 BAaXHEWIIMX HalpaBiIeHUI
COBEPILECHCTBOBAHUSI COBPEMEHHBIX CHCTEM 3]IpaBOOXpaHeHus. BcemupHas opranuzanus
3IpaBOOXPAHEHUs pPACCMaTpUBAaE€T HWHBECTHLIIMM B IIOJATOTOBKY CECTPUHCKUX KaJpoOB Kak
HEOOXO/IMMOE  YCJIOBHE YKpEIUICHHS KaJpoBOTO MOTEHIMajNa, MOBBIIIEHUS JIOCTYITHOCTU
MEUIIMHCKOW MTOMOIIY U JOCTH)KCHHUS [IeTICH YCTOMYMBOTO Pa3BUTHS B 00JIACTH 3APaBOOXPAHCHUS.
B coBpemMeHHBIX YCIOBHUSIX MEIULHUHCKHE CECTPbhl COCTABISIOT Haumboiee MHOTOYHCIEHHYIO
npodeccuoHaNbHy0 TPYIIy paOOTHUKOB 3paBOOXPAHEHHS M UIPAIOT KIIOYEBYIO pOJIb B
o0ecrieueHnr KayecTBa U 0€30MaCHOCTH MEeIUIIMHCKOM momomu [1, 2].

MeXIyHapOAHBI  OMBIT IOKAa3bIBaeT, 4YTO TMOBBIIICHHE OOpPa30BaTEIBHOIO  YPOBHSA
MEIULUHCKUX cecrep CIocoOCTByeT Pa3BUTHIO KJIIMHUYECKHX, YIpaBJICHYECKUX,
UCCIIEIOBATENIbCKUX M KOMMYHUKATUBHBIX KOMIIETEHIIMM, HEOOXOIuMBbIX aisi 3¢ GeKTUBHON
npodeCCHOHATBLHOM IesATeNnbHOCTH [3].

[TonroToBka MEUIIMHCKUX CECTEP HA YPOBHAX OaKallaBpHUaTa, MarucTpaTypbl U TOKTOPAHTYPHI
paccMaTpuBaeTCsd Kak BaXXHbI MEXaHU3M pa3BUTUSL CECTPUHCKOTO JIMJIEPCTBA, PaCIIMPEHUS
npodeccnoHanbHOM aBTOHOMHH U TIOBBIIIICHHSI KQUeCTBA MEIULIMHCKON roMoInu [4].

[IpodeccronanbHasi aBTOHOMHUS MEAWLIMHCKUX CECTEp SBISIETCS OJHOM W3 KIFOYEBBIX
XapaKTePUCTUK COBPEMEHHOM cecTpUHCKON MpakTuku. [Tox aBToHOMUEN NOHUMAETCsl CHOCOOHOCTh
MEAUIIMHCKON CECTPBl CAMOCTOSATEIBHO MPUHUMATH PO eCCHOHATIbHBIC PEIICHUS B IIPeieax CBOei
KOMIIETEHIINH, HECTU OTBETCTBEHHOCTD 3a PE3YJIbTaThl CBOEH JESITEIIBHOCTU U aKTUBHO y4aCTBOBATh
B MEXITPO(PECCHOHATTLHOM B3auMOJICHCTBUN [5].

HccnemoBanust MOKa3bIBalOT, YTO paclIMpeHue MpophecCHOHATLHON aBTOHOMHUH CIIOCOOCTBYET
MOBBILIEHUIO yIOBJIETBOPEHHOCTH Pa0OTOM, YIYUIICHUIO Ka4eCTBa METUIIMHCKOM OMOIIHU U Oolee
3¢ (HEeKTUBHOMY HCIOJIB30BAHUIO KAAPOBBIX PECYPCOB CHCTEMBI 3/IpaBOOXpaHeHHUs. Bo MHormx
CTpaHaX pa3BUTHE BBICIIETO CECTPUHCKOTO 0Opa30BaHUS COINPOBOXKAAETCS PaCHIMPEHUEM
npodecCHOHANBHBIX MOJIHOMOYMNA MEAMIIMHCKHX CECTEp M YCWJIEHMEM HUX pPOJM B Ipoleccax
MPUHATUS KIMHUYECKUX U OpPTraHU3allMOHHBIX peleHui [6, 7].

[TomoOHbIE HW3MEHEHUS paccMaTPUBAIOTCS KaK OJHO W3 HAMpaBICHUH MOJAEPHHU3AIUN
31paBOOXPAHEHUS U TTOBBIICHUS 3((HEKTUBHOCTH JACSITEIBHOCTA METUIIMHCKUX OpTraHu3anui [§].

Me:xiyHapoaHbIE MCCIIEI0BAaHUS TaKkKe CBHUJIETENBCTBYIOT O TOM, YTO TOBBIIIEHUE YPOBHS
00pa3oBaHMs MEIUIUHCKHX CECTep CHOCOOCTBYET YKPEIUIEHHIO KaJpOBOrO MOTEHIMANa CUCTEMbI
3/1paBOOXPAHEHUS U MOBBIIICHHUIO yIOBIETBOPEHHOCTH MAIIMEHTOB MEIUIIMHCKON moMouIsko [9].

B Keipreickoii PecriyOnnke B mocieqHue robl Peaiu3yrTCsl MEPOIIPUATHS, HAIIPaBJICHHBIC
Ha pa3BUTHE BBICILIEIO CECTPUHCKOTO 0Opa30BaHUs M COBEPILIEHCTBOBAHHE CUCTEMBI MOJATOTOBKHU
CECTPUHCKHUX KaapoB. OTEUeCTBEHHbIE MCCIECOBAHUS CBUAETENBCTBYIOT O HEOO0XOAUMOCTH
JAIBHEUIIIETO Pa3BUTHS BBICHIETO CECTPUHCKOTO OOpa3oBaHMs, COBEPIICHCTBOBAHHS MPAKTHKO-
OpPUEHTUPOBAHHOM TMOATOTOBKM U TMOBBIIIEHUS POJM MEAMIIMHCKUX CECTep B CHUCTEME
3napaBooxpanenus [10].

Bmecre ¢ Tem Bompochl mpodeccHoHaTbHOM aBTOHOMUM MEIUIMHCKUX cecTep u €€
B3aMMOCBSI3M C YPOBHEM OOpa30BaHUS OCTAIOTCS HEJOCTATOYHO M3yueHHbIMH. OcoOyro IIeHHOCTb
JUISL ONIpE/IeNICHUs MIEPCIEKTUB Pa3BUTHUSI CECTPUHCKOTO Jieia MPEACTaBISIOT SKCIEPTHBIE OLEHKU
CHEIHAIMCTOB CUCTEMBI 3/IpaBOOXpaHEHUs, MEAUIIMHCKOTO0 00pa30BaHus U ynpaBieHus. M3yuenue
MHEHUH 3KCIEePTOB MO3BOJISET ONPEASIUTh Hanboiee 3HaYNMble HalpaBJI€HUsI COBEPIICHCTBOBAHUS
MOATOTOBKH CECTPUHCKHUX KaJpoOB M Pa3BUTHUA WX MPO(ECcCCHOHAIBHON pONM B COBPEMEHHBIX
ycnoBusix [11].
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Llenp wuccnemoBaHWsT — H3YyYUTh MHEHHE OKCIIEPTOB O POJHM BBICIIETO CECTPHHCKOTO
o0pa3oBaHus ¥ MPOPECCHOHANBPHON aBTOHOMHH MEIUIMHCKUAX CECTEp B Pa3BHTHH CECTPUHCKOIO
nena B Keipreizckoit PecriyOmmike.

Mamepuanvt u memoowvl ucciedosanus

HccnenoBanue BBINOIHEHO B PaMKaxX JOKTOPCKOM IUCCEPTallMM, IOCBSIIEHHOM BOIpOCam
pa3BUTHS CECTPUHCKOIO 00pa3oBaHUs U CeCTPUHCKON IpakTUKU B Kbipreickoil Pecriybnuke.

B wuccnemoBaHumm npuHAIM ydyacTHe 238 3KCIEPTOB, MPEACTaBISIONIMX OpraHU3aluu
3pAaBOOXPAHEHMsI, MEAMLMHCKUE O00pa3oBaTeibHbIE  YUPEKICHMs, OpraHbl  yIpaBICHUS
3/paBOOXPAaHEHHEM M CECTpUHCKHE ciaykObl. K yuacTuio B uCCleoBaHMM IPUBIEKAINUCH
CIELUANNCTBI, O0Jafaomme npo(ecCHOHANBHBIM ONBITOM B OOJACTH  3ApaBOOXPAHEHUS,
MEIUIUHCKOTO 00pa30BaHMs U OPraHU3aIH CECTPUHCKON TTOMOIITH.

CO60p 1aHHBIX OCYILECTBIISIICS C UCIIOIb30BAHNEM ABTOPCKOM aHKETHI, BKIIOYABIIECH BOIIPOCHI
[0 OLICHKE MNEpPCHEKTHB Pa3BUTHUS CECTPUHCKOro oOpa3oBaHuUs, NMpo(hecCHOHaIbHOW aBTOHOMUU
MEJIULUHCKUX CECTEP U COBEPUICHCTBOBAHMS MOAIOTOBKM CECTPUHCKHUX KaapoB. U1 HACTOAIIErO
UccleI0BaHusl ObUIM MCIOJIb30BaHbl PE3YJIbTaThl OLEHKU CIEAYIOIIMX YTBepKIeHUI: «Bpiciiee
CEeCTPUHCKOE 0O0pa3oBaHME HEOOXOAMMO Ui pa3BUTHs  3ApaBooxpaHeHus  KbIpro3ckoit
Pecny6nukn», «Heob6xonumo pacimpsaTs IpohecCHOHAIbHY0 aBTOHOMHUIO MEIUIIMHCKUX CECTEpy,
«Heo0xoanMo COBEpIICHCTBOBATH CHCTEMY MOJITOTOBKH CECTPUHCKHIX KaJpPOBY.

Onenka mpoBoamiack 1o nsTuOaIbHON mmkane Jlalikepra, rme | Oamm cooTBeTCTBOBAI
IIOJTHOMY HECOIJIacHIo, a 5 6aJUI0B — MOJIHOMY COTJIACHIO C YTBEPHKICHUEM.

JIOTIOJIHUTENBHO aHAJIM3UPOBAINCH OTBETHI PECIOHJEHTOB HA OTKPBITHIA BONPOC AHKETHI:
«Kakue HampaBieHHsS Pa3BUTHS CECTPUHCKOro oOpa3oBaHWsi BbI cuMTaeTe MPUOPUTETHBIMHU IS
Koipreisckoit  PeciyOmuku?». s  aHanu3a OTKPBITBIX  OTBETOB  MCIIOJIB30BAJICA  METOJ
KAaueCTBEHHOI'O0 KOHTEHT-aHaJIN3a C MOCIEIYOIINM BbIACIEHUEM TEMATUYECKUX KaTETOPUH.

Cratuctuueckass oOpabOTKa JAaHHBIX BKJIIOYana pacdyeT aOCONIOTHBIX M OTHOCHTENIBHBIX
ITOKa3aTeNel, CPEeAHUX 3HAYEHNH M CTaHAAPTHBIX OTKJIOHEHWH. Pe3ynbTaThl NpeaCcTaBiIeHbl B BUJE
Ta0JINII ¥ ONKCATENBHOTO aHaIN3a.

HccnenoBanue MpOBOAMIOCH HAa TMPHUHIMIIAX JOOPOBOJIBHOCTH Y4YacTHs, aHOHMMHOCTH U
KOH(HIEHIIMATILHOCTH MOJTy4YeHHON HH(opMarun. Bee naHHbIe NCTIONIB30BANINCh UCKITIOUUTEIBHO B
Hay4HBIX LEJISX.

Pezynomamor uccnedosanus

Pe3ynbpTaThl SKCIEPTHOrO OINpoca MPOAEMOHCTPUPOBAIU BBICOKUN YPOBEHBb MOACPKKU
JAJIbHENIIET0 Pa3BUTHSI BBICHIETO CECTPUHCKOTO OOpa3oBaHMsl, pacIIUpeHHs] MpogecCHOHaTbHON
ABTOHOMHUH MEIMIIMHCKIX CECTEP M COBEPIICHCTBOBAHUS CHCTEMBI ITOJATOTOBKH CECTPUHCKUX KaAPOB
B Kbipreisckoit PecniyOnuke.

BonbIIMHCTBO AKCHEPTOB MOAAEPKUBAIOT JANbHEWIEE pPa3BUTHE BBICHIETO CECTPUHCKOTO
obpazoBanusi B Kripreickoit PecnyOnmke. [lomHOCTBIO COTTACHIMCH C  YTBEPXKICHHUEM O
HEOOXOIMMOCTH BBICIIETO CECTPUHCKOTO OOpa3oBaHUs Il pa3BUTHS 31apaBooxpaHeHus 43,3%
pecrionaenToB, eme 30,3% BIOpaJiM BapuaHT OTBETAa «CKOpee corIaceH». TakuM o0pa3om,
CyMMapHasi JI0Ji1 TOJIOKHTEIBHBIX OIEHOK cocTaBuia 73,6%. Hauboiee BbICOKHI ypOBEHB
MOAJEPKKH OBbLT MOJMyYeH MO BOIPOCY COBEPIICHCTBOBAHUS CHUCTEMBI MOJATOTOBKHU CECTPUHCKHX
KaapoB. [10JTHOCTRIO COTTIACKITUCH C JIaHHBIM yTBepkIeHueM 65,1% skcreptos, a 25,2% BeIOpan
BapHaHT «CKOPEE COTJIACEH».

OO6muit ypoBeHs noaaepxkku coctaBui 90,3%, 4To CBUAETEIHCTBYET O BEICOKON aKTYaTbHOCTH
JAbHENIIIETO COBEPIIICHCTBOBAHUS 00Pa30BaTEIbHBIX TPOTPAMM MOATOTOBKU MEAUIIMHCKIX CECTED.
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Tabnuna 1
OLIEHKA BKCHEPTAUMI/I POJIX BBICIIET'O CECTPUHCKOI'O OBPA30OBAHI S,
TTPOPECCHUOHAJIBHOU ABTOHOMUU 1 COBEPIIEHCTBOBAHUS ITOJI'OTOBKU
CECTPUHCKUX KAJIPOB (n=238)

0
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587 CF FgT 8FT 58T o7
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Bricmiee cectpuHCcKoe 0Opa3oBaHue 103(43,3) 72(30,3) 37(15,5) 12(5,0) 14(5,9) 73,6

HEOOXOIUMO TS PA3BHTUS

3apaBooxpaHeHus Kulprbi3ckoi

PecriyOnmku

Heobxomumo pacmupsrs 117(49,2) 84(35,3) 19(8,0) 9(3,8) 9(3,8) 84,5

npo¢eCCHOHATEHYIO aBTOHOMUIO

MEIUITUHCKHX CECTep

Heo0x011MO0 COBEpILIEHCTBOBATh 155(65,1) 60(25,2) 14(5,9) 4(1,7) 5(2,1) 90,3

CHCTEMY TIOJATOTOBKH CECTPHHCKHUX

KaJIpOB

Bpicokuii ypOoBEHb COTJIacHsi TAKXKE OTMEYEH B OTHOIICHWU HEOOXOIUMOCTH PACIIUPCHUS
poecCHOHATLHOW aBTOHOMHHM MEIUIIMHCKUAX cecTep. [lOMHOCTBIO COTIACHIIMCh C JaHHBIM
ytBepxkaeHuem 49,2% pecnonnenTos, euie 35,3% BbIpa3uiad yacTHYHOE corjacue. B nenom
MOJIOKUTETIbHYI0  oueHKy gamd  84,5% dKChepTroB, 4YTO CBUIECTENBCTBYET O  BBICOKOM
BOCTPEOOBAaHHOCTHU PACIIUPEHUs MPO(HECCHOHATBHBIX MTOJTHOMOYNH MEAUIIMHCKUX CECTEP B CUCTEME
3npaBooxpaHeHus. CiieyeT OTMETUTh, YTO YPOBEHb MOMJICPKKHA PACIIUPEHUS TPOPECCHOHATBHON
ABTOHOMHHU MCIUIHUHCKUX CCCTCP OKa3aJCA BbINIC YPOBHA TMMOAACPKKHW Pa3BUTUA BBICHICTO
CECTPUHCKOTO o0OpazoBaHus. [laHHBIH (PaKT MOXKET CBHJIETENBCTBOBATH O C(HOpPMHpPOBABIIEMCS
3anpoce MpoPecCHOHATBHOTO COOOIIeCTBa Ha PACUIMPEHNE POITU MEAUIIMHCKUX CECTEP B OKa3aHUU
MEAUIIMHCKOW TOMOIIM W TPHUHATUU TpOodecCHOHaNbHBIX pemieHuid. OJHOBPEMEHHO BBICOKUI
YPOBECHb MOAACPKKHU COBCPIICHCTBOBAHUA TIOATOTOBKM CCCTPHMHCKHX KaJpOB YKAa3bIBACT Ha
HEOOXOUMOCTh  JaJIbHEHIIEr0  pa3BUTHUS  OOpa3oBATCIIbHOH  CHCTEMbl  KaK  OCHOBBI
npodeccHoHaNTbHOTO POCTa METUIIMHCKUX cecTep. s Gonee riyboKOro moHUMaHUS MOTYYSHHBIX
pe3yNbTaTOB OBLI MPOBEACH KAaYeCTBEHHBIN aHAU3 OTKPBITHIX OTBETOB 3KCIEPTOB, MO3BOIUBIIHIA
BBIICINUTH OCHOBHBLIC HAaIlPaBJICHUA pPa3BUTHUA  BBICHICTO CCCTPUHCKOTO 06pa3OBaHI/I$I u
npodeccnoHalTbHON aBTOHOMUH METUIIMHCKUX CECTEP.

AHanu3 OTKPBITHIX OTBETOB MOKA3all, 4YTO IKCIEPTHI CBI3bIBAIOT Pa3BUTHE CECTPUHCKOTO Jieja
MPEeKIE BCEro C JalbHEHIINM pa3BUTHEM BBICIIETO CECTPUHCKOTO oOpa3oBaHus. B oTBeTax
HEOJIHOKpPaTHO MOJYEpKHBaJaCh HEOOXOJMMOCTh pacIIUpeHHs mporpamm OakanaBpuata U
MarucTpaTtypbl, a TaKXC IMOATOTOBKH CIICIIUAJIUCTOB, CIIOCOOHBIX OCYICCTBIIATE HAY4YHYIO,
MEeJarorTHYecKyr0 W yMpPaBICHUYECKYIO AESITeNbHOCTh. 3HAUUTENbHAS YacTh JKCIEPTOB OTMEYalia
HE0OXOIUMOCTh pacIIupeHus MpodeCcCHOHaTbHOW aBTOHOMUU METUIIMHCKUX cectep. [lo MHeHHI0
PECIIOHACHTOB, IIOBBINICHUEC YPOBHA O6paSOBaHI/I$I JOJIDKHO COITPOBOXIATHECA PACHIMPCHUEM
BO3MOXXHOCTEHl ~ CaMOCTOSTEIbHOIO NPUHATUSA NPOPECCHOHATIbHBIX PEIICHUH, YCUJICHHEM
OTBETCTBEHHOCTH W TOBBIIIEHUEM POJIM METUIIMHCKUX CECTEp B CHCTEME OKa3aHHs MEIUIIMHCKOI
MOMOIIM. DKCHEePThl TaKXKe MOMYEPKUBAIA HEOOXOAMMOCTh COBEPIICHCTBOBAHMS MOATOTOBKU
CCCTPUHCKUX KaapOB IMOCPCACTBOM BHCAPCHHUA COBPEMCHHBIX O6pa3OBaTeJ'II)HI)IX TeXHOHOFHﬁ,
YCUJIICHUSA TPAKTUKO-OPUCHTUPOBAHHOI'O O6yquH$[ U Ppa3BUTHA CHCTCMblI HCIPEPBIBHOI'O
npodeccnoHanbHOTO 00pa30BaHMUs.
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[To MHEHHIO YYaCTHHKOB HCCIICJIOBAHUS, JAHHBIC HAMPABICHHUS SBIITIOTCS BaKHBIMU
YCIOBHSIMH JTAJIbHEHIIIEr0 Pa3BUTH CECTPUHCKOTO Jieja M TOBBIIICHHS KadyecTBa MEIUIUHCKON
oMoty B Keipreizckoii Pecrrybmmke.

Tabnuua 2
OCHOBHBIE TEMATUYECKUE KATEI'OPUH,
BBIAIBJIEHHBIE B OTKPBITBIX OTBETAX OKCIIEPTOB
Temamuueckasn kamezopusi Cooeporcanue omeemog 3nauumocmo
PasButue BeIicIIETO bakanaBpuar, maructpatypa, moAroToBKa Bricokas
CECTPUHCKOro 00pa3oBaHMs Hay4YHO-IIEJarOrMYECKUX KaIpOB
Pacmmpenue npodeccnonanbaoii  [IoBEIIICHHE caMOCTOSITEIEHOCTH MEIUIIMHCKUX — BBIcokas
ABTOHOMUU CecTep, pacliipeHre IOTHOMOYHUI
CoBeplieHCTBOBaHNE Oo6HoBNEHHE 00PA30BATENBHBIX IPOTPAMM, Bricokas
HOJTrOTOBKH KaJpoOB pa3BUTHE KOMIIETEHTHOCTHOTO [IOJIX0/1a
[IpakTUKO-OpUEHTUPOBAHHOE VYcunenue KIMHUYECKOU MOATOTOBKY, pa3Butue  CpenHss—
O6y‘ICHI/IC MPAKTUYCCKNUX HABBIKOB BbICOKas
HenpepsiBHOE [NoBpimeHue kBanuukanum u Cpennsist
npodecCHOHAIBHOE Pa3BUTHE podecCHOHANBHOE COBEPLICHCTBOBAHHE

ITonmyuyeHHble pe3yabTaThl CBUCTEILCTBYIOT O BHICOKON 3HAUMMOCTH BBICHIETO CECTPUHCKOIO
o0pa3zoBaHus U MPOGECCHOHATFHONW aBTOHOMHUH METUIIMHCKUX CECTep ISl TAIbHEHIIEro pa3BuTHs
cucTeMbl 3/paBooxpaHeHus: Keiproizckoir PecnyOuuku. BoJBIIMHCTBO 3KCHEPTOB MOAEPKUBAIOT
HEOOXO/JMMOCTh  COBEPLICHCTBOBAaHMSI  IOJTOTOBKM  CECTPUHCKMX  KaJpoOB,  pacCIIUPEHHUs
00pa3oBaTEeNbHBIX BO3MOYKHOCTEH  MEIMLIMHCKUX CecTep M MOBBILEHUS MX pOJIU B
podhecCHOHATLHOM IS TEIILHOCTH.

Pe3ynbTaThl HccienoBaHUS COIJIACYIOTCS € pEKOMEHaauusMu BcemupHOR opraHuzanuu
3/IpaBOOXPAaHEHMs], COTJIACHO KOTOPBIM Pa3BUTHE CECTPUHCKOTO 00pa30BaHMsI pacCMaTPUBAETCS Kak
OJIMH M3 KIIOUEBBIX MEXAaHMU3MOB YKPEIUIEHHMsI KaJpOBOTO IOTEHIMAla 3JpaBoOXpaHeHus. B
MEXIYHApOAHBIX CTPATETMYECKUX JOKYMEHTaX IOJYEPKUBAETCS HEOOXOAMMOCTh YBEIUYEHHUS
qyclla MEAMIIMHCKUX CECTep C BBICIIMM OOpa30BaHUEM, CIIOCOOHBIX BBINOJHATH KIMHUYECKHE,
o0pa3oBaTeNbHbIe, UCCIIEIOBATENILCKUE U YIIpaBiIeHYeCKHe (DYHKIHU.

Bricokuii ypoBeHb MOJACPIKKH JaTbHEUIIIET0 Pa3BUTHS BBICIIETO CECTPUHCKOTO 00pa30BaHus,
BBISIBJICHHBIH B  HACTOALIEM  HCCIEIOBaHUM, COOTBETCTBYET pe3yibTaTaM 3apyOeKHbIX
UCCIIEIOBAaHUM, JEMOHCTPUPYIOIINX MOJIOKUTEIbHOE BIUSIHUE YPOBHS 00pa30BaHUs MEIUIIMHCKHUX
cecrep Ha KadecTBO MEAMIMHCKOM NOMOIIM, O€30MacHOCTh MHAalMEeHTOB MU 3 (EKTUBHOCTh
JESATEIBHOCTH MEJUIIMHCKUX OpraHu3auil.

Pa3Butre mporpamMm BBICIIETO CECTPUHCKOTO OOpa3oBaHUs CIOCOOCTBYET (hOPMHUPOBAHUIO
npodeccnoHabHOM CaMOCTOSITENILHOCTH, TUAEPCKUX KAUeCTB U MCCIIEI0BATENbCKUX KOMIETEHINN
MeIUUMHCKUX — cectep. OcoOblif  MHTEpec NpEeACTaBISIOT  pe3yJbTaThl, CBS3aHHbIE C
npodeccHOHATbHON aBTOHOMHEH MEIMIMHCKUX cecTep. bonee ueTbipex MATBIX 3KCIEPTOB
nojaepKan HeoOX0JUMOCTh pacIMpeHus MpodeccnoHabHON aBTOHOMUH, YTO CBUAETEILCTBYET O
TOTOBHOCTH MPO(ECCHOHATBLHOTO COOOIIECTBA K JajbHEHIIeMy pa3BUTHIO COBPEMEHHON MOJeNH
cecTpuHCKOI npakTuku. [IpodeccruoHanbHasi aBTOHOMHUSI pacCMaTpUBAETCsl KaK Ba)KHOE YCJIOBUE
NOBBIIIEHUS 3(P(HEKTUBHOCTH PabOThl MEAUIIMHCKUX CECTEp M YIYUIIEHUs KauyecTBa METUIIMHCKON
nomoud. IlomyueHHble JaHHBIE TaKkKe MOATBEPKAAIOT HEOOXOAUMOCTh  JlalbHEHIIEero
COBEpIICHCTBOBAHUS CHCTEMbI TOATOTOBKM CECTPUHCKUX KaJpoB. OKCIEPTHl MOJYEPKUBATII
BOXHOCTh pa3BUTHS MporpamMMm OakajgaBpuaTa M MarucTpaTypbl, BHEIPEHHUS COBPEMEHHBIX
00pa3oBaTEeNbHBIX TEXHOJIOTMH W YCHJICHHMsS TNPAKTUYECKOM MOATrOTOBKU. JlaHHBIE BBIBOJBI
cornacytotcs ¢ pekomennanusiMu AACN u BO3, cornacHo KoTopsiM 00pa3zoBaTelibHbIE TPOrPaMMBbI
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JOJKHBI ~ ObITh  OpPUEHTHUPOBaHbI Ha (QOpMHUpPOBAaHUE MPO(PECCHOHATBHBIX KOMIETEHIIUH,
HEOOXOUMBIX JJIsl pa0OTHI B YCIOBUAX COBPEMEHHBIX CHCTEM 3/IPAaBOOXPAHEHUSI.

Cremyer OTMETUTB, YTO PAa3BUTHE BBICIIETO CECTPUHCKOTO 00pa30BaHus U MpohecCUOHATbHON
aBTOHOMHUHM MEJMLMHCKHUX CECTEp SIBJISIETCS B3aMMOCBSI3aHHBIM IpolueccoM. [loBblieHne ypoBHs
o0pa3oBaHMs CO3/1a€T NPEANOCBUIKM IS PACIIMPEHUs MPo(ecCHOHANBHBIX IOJHOMOYUI
MEIUIMHCKUX CeCTep, TOrjla KaK pa3BUTHE aBTOHOMHUHU CHOCOOCTByeT Oojee 3PQPEKTUBHOMY
MCII0JIb30BAaHUIO [TOJIyYEHHBIX 3HaHUN U KOMIIETEHLUH B IPAKTUUYECKOM 1E€ATEIbHOCTH.

[TosydyeHHbIE pe3yabTaThl COIIACYIOTCS C COBPEMEHHBIMU MEXKIYHApPOJHBIMU TEHICHIUSAMU
pa3BUTHUA CECTPUHCKOIO Jefla, B paMKax KOTOPBIX BBICIIEE CECTpPUHCKOe oOpa3oBaHUe
paccmarpuBaeTcsi  Kak  ocHoBa  (OPMHUPOBaHMS ~ KIMHUYECKOM,  yNpaBICHUYECKOH U
HCCIIEIOBATENILCKOW KOMIIETEHTHOCTH MEIUIMHCKHX cecTep. Pacmmpenue mpodeccnoHambHON
aBTOHOMHUU T03BOJIsIET Oosee 3(p(PeKTUBHO peann30BHIBaTh MOTYYCHHBIE 3HAHHUS M CIHOCOOCTBYET
MOBBILICHUIO KaYeCTBa MEIUIIMHCKOM MOMOIITH.

Pe3ynbTathl HccaenoBaHus MOATBEPKIAIOT HEOOXOIMMOCTD JAIbHEHIIIETO PA3BUTHS BBICILIETO
CECTPUHCKOTO 00pa3oBaHMsl KaK OJHOTO M3 CTPATErMUYeCKUX HAIpPaBJIEHUH MOJEpPHU3ALUN
3npaBooxpaHeHusi Keiproizckoii PecnyOnuku. CoBepLIEHCTBOBAHME MOJATOTOBKH CECTPUHCKHX
KaJ[pOB U paclIupeHue MnpodeccnoHalbHON aBTOHOMHH MEIUIIMHCKUX CECTep CIIOCOOHBI BHECTHU
CYIIECTBEHHBIH BKJIAJl B MOBBIIICHUE KaYeCTBAa MEIUIIMHCKOM MOMOIIM M yKpEIJieHHEe KaapOBOTO
MOTEHIIMaja OTPACIH.

3aknouenue

[IpoBeneHHOE HCCIEIOBAHUE TMO3BOJWIO HM3YYUTh MHEHHE JKCHEPTOB O POJU BBICHIETO
CECTPUHCKOTO 00pa30BaHMs U MPOQPECCHOHAIIBHON aBTOHOMHHM MEIUIIMHCKUX CECTEep B Pa3BUTUU
cectpurckoro gaena Keipreickoir PecrmyOnuku. YcraHoBiaeHO, 4TO OOJBIIMHCTBO 3KCIEPTOB
MOJIOKUTETIFHO OIIEHUBAIOT 3HAUYEHHE BBICIIIETO CECTPUHCKOTO 00Pa30BaHUS ISl PA3BUTHS CUCTEMBI
3/IpaBOOXPAHEHUS U PACCMATPUBAIOT €T0 KaK BaXKHBIM (aKTOp YKPEIUICHUs KaJpOBOTO MOTEHIHAIA
oTrpaciu. boyiee nByX Tpered PECHOHICHTOB MOJICPKUBAIOT JalbHEWINIee Pa3BUTHE MPOTPAMM
BBICIIIETO CECTPUHCKOrO0 OOpa30BaHMsI M TOBBIIICEHHE OOPa30BATEIHLHOTO YPOBHS METUIIMHCKHUX
cectep. BEISBICH BBICOKHUI YPOBEHb MOMJIEPKKH paCHIMpeHus MpodeccHnoHalIbHON aBTOHOMUU
MEIUILHUHCKUX CECTEp. DKCHEPThl CUMUTAIOT, YTO MOBBILIEHUE CAMOCTOSTEIBHOCTH MEIUIIUHCKHUX
CECTEp MOJDKHO COMPOBOXKAATHCS Pa3BUTHEM MPOPECCHOHAIBHBIX KOMIIETEHIIUMA, paclIupeHueM
MOJTHOMOYMN W yCWJICHHEM OTBETCTBEHHOCTH 3a NMpUHHUMaemble perieHus. Haubonee BbICOKHiT
ypOBEHb coryacus ObLT TOMy4YeH IO BOMPOCY COBEPIICHCTBOBAHUS CHCTEMBI IOJATOTOBKHU
CECTPUHCKUX KaJpOB, UYTO CBUJETEILCTBYET O HEOOXOJMMOCTH MJalibHEHIIed MOAepHU3aAUuU
00pa3oBaTeNbHBIX MPOTPaMM, BHEPEHUSI COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOIOTUN U YCUIICHHS
MPaKTUKO-OPUEHTUPOBAHHON MOATOTOBKU. Pe3ybTaThl Ka4€CTBEHHOTO aHAN3a OTKPHITHIX OTBETOB
MOKAa3aJik, YTO KJIIOYEBBIMU HAMPABICHUSIMHU PA3BUTHS SIBISIOTCS COBEPILICHCTBOBAHUE MPOTPaMM
OakanaBpuaTa M MarucTpaTyphl, pacliupeHre MpodecCHOHAbHON aBTOHOMHH MEIUIIUHCKUX
cecTep, pasBUTHE HEMPEpPHIBHOIO MpodeccHoHalbHOrO O00pa3oBaHUs M MOBBIIIEHUE POIHU
MEIUIIMHCKUX CECTEpP B CHUCTEME 3apaBOOXpaHeHUs. llomydeHHBIC pe3yNbTaThl IMOJATBEPKIAIOT
HEOOXOAMMOCTh JANTBHEHIIIETO Pa3BUTHS BBICIIETO CECTPUHCKOTO OOpa30BaHUS M PACIIUPEHUS
npodecCHOHABHBIX BO3MOXKHOCTEH MEIUIIMHCKUX CecTep Kak OJHOT0 U3 CTPaTeTHYeCKHX
HaIpaBIIEHUH COBEPIICHCTBOBAHUS CUCTEMBI 37jpaBooxpanenus Keiprezckoii PecryOmmku.

Aemop 3asaeniaem 06 omcymcmeuu KOHQGIUKMA UHMepPecos.

Hccnedosanue npogedeno 6 coomgemcemsuul ¢ SMudeckumu NPUHYURAMU NPO8edeHUst HAYYHbIX
uccredosanuil. Yuacmue pecnoH0eHmos 6bL10 000POBOIbHIM U AHOHUMHBIM.
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Annomayus. llens uccnenoBaHus — U3YUYUTh KIMHUKO-3IHIEMHOIOIHYECKHE OCOOEHHOCTH
Kapueca y JeTeil ¢ XpOHHYEeCKOH cOMaTH4YeCKOM MaToJOTUeH U ONpeaesIuTh MPEANOChUIKA Pa3BUTHS
ero  ocnoXHEHHBIX  ¢opMm. [IpoBeneHO  CpaBHHTENBHOE  KIMHUKO-3IHIEMHUOJIOTHYECKOE
oOcnenoBanue 115 nereit B Bozpacte 6—13 JeT, MPOXOIUBIINX CTOMATOJIOTHYECKOE 00CIIeIOBAHKE B
kimHuke «Jlentan-Om» B 2024-2026 rr. CTOMAaTOJIOTMYECKUN CTaTyC OLIEHUBAIM IO TTOKA3aTeNIsIM
k11, KITY, ki + KIIY u unauBunyansHoMy ypoBHI0 nHTeHCUBHOCTH Kapueca (Y HK). ['urnennueckoe
COCTOSIHME IIOJIOCTH pTa ompenesuin ¢ nomompro mHiaekca OHI-S. CeeneHus o XpOHMYECKHX
3a00JIeBaHUAX TONyYald M3 MEIUMUUMHCKOM JOKYMEHTallud M 3aKIIOYeHUH MpOoQUIbHBIX
CHeHaTNCTOB. XpOHUUECKask cOMaTHUeCKast MaToyorys BelsiBiieHa y 86 (74,8%) neteil, npakTuyecku
31I0pOBBIMH TIpu3HaHbI 29 (25,2%). MHOXecTBEeHHOE Kapuo3HOE MopakeHHe 3y00B YCTaHOBIEHO Y
68 (59,1%) ob6cnenoBannbix. Huskuit YUK 3apeructpupoBan y 43 (37,4%), cpennuit — y 23
(20,0%), BeIcOKMT — y 16 (13,9%), ouenp Boicokuit — y 33 (28,7%) nanuentoB. Takum o6paszom,
BBICOKUI 1 oueHb BhicOKkH YUK ormeuancs y 49 (42,6%) nereit. Unnexc OHI-S onpenenén y 101
peO&nka: Xopowuii ypoBeHb T'MTHeHbl BbIsiBIeH y 17 (16,8%), ynoBnerBopuTenbHblii — y 75
(74,3%), neymomierBoputenbHbli — y 9 (8,9%). B crpykTrype comMaTHueckod mNaTOJIOTHU
npeobnaganu 3a0oneBaHusi opraHoB aeixanus — 40 (46,5% ot uncna nereid ¢ XpOHUYECKHUMH
3a0oneBaHusAMU) U ameprudeckue coctostHus — 20 (23,3%). VX coBokymHas 110511 COCTaBUIIa
69,8% ot Bcell comarnyeckoi naronoruu. IlomyueHHble pe3ynbTaThl CBUAECTEIBCTBYIOT O BBICOKON
pacrpoCTpaHEHHOCTH XPOHUYECKUX COMATHYECKUX 3a00JeBaHUN, MHOXKECTBEHHOrO Kapueca MU
BBIPQKEHHOW MHTEHCUBHOCTH KapHO3HOTO Ipoliecca y 00ClIeJOBaHHbIX JAeTei. IT0O 000CHOBHIBAET
HeoOxoauMocTh  TuddepeHIUPOBAaHHBIX  MPOPHIAKTHYECKUX  HPOrpaMM,  PeryJsipHOro
JMCTIAHCEPHOT0 HaOJIOJICHUS M CBOEBPEMEHHOW CaHAIMM MOTEHLIUAIBHBIX 0YaroB OJOHTOTEHHOMN
UHEKIUH.

Abstract. The aim of the study was to investigate the clinical and epidemiological characteristics
of dental caries in children with chronic systemic diseases and to identify factors predisposing them
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to the development of complicated forms. A comparative clinical and epidemiological examination
was conducted involving 115 children aged 613 years who underwent dental evaluation at the
Dental-Osh Clinic between 2024 and 2026. Dental status was assessed using the dmft, DMFT, and
combined dmft+DMFT indices, as well as the individual caries intensity level (ICIL). Oral hygiene
status was evaluated using the Simplified Oral Hygiene Index (OHI-S). Information on chronic
diseases was obtained from medical records and reports provided by relevant medical specialists.
Chronic systemic diseases were identified in 86 (74.8%) children, while 29 (25.2%) were considered
systemically healthy. Multiple carious lesions were detected in 68 (59.1%) participants. A low ICIL
was recorded in 43 (37.4%) children, a moderate level in 23 (20.0%), a high level in 16 (13.9%), and
a very high level in 33 (28.7%). Thus, high and very high caries intensity levels were found in 49
(42.6%) children. The OHI-S was determined in 101 children: good oral hygiene was observed in 17
(16.8%), satisfactory in 75 (74.3%), and unsatisfactory in 9 (8.9%). Respiratory diseases
predominated the structure of systemic morbidity and were identified in 40 children, accounting for
46.5% of those with chronic diseases. Allergic conditions were diagnosed in 20 children (23.3%).
Together, respiratory and allergic diseases accounted for 69.8% of chronic systemic conditions. The
findings demonstrate a high prevalence of chronic systemic diseases, multiple carious lesions, and
pronounced caries intensity among the examined children. These results substantiate the need for
differentiated preventive programs, regular clinical follow-up, and the timely elimination of potential
foci of odontogenic infection.

Kniouesvie cnosa: netu, kapuec 3yOOB, XpOHHMYECKas COMAaTH4YeCKas IaTOJIOTHs,
MHTEHCUBHOCTh KapHeca, MHIMBUAYAJIbHBIH ypOBEHb MHTEHCHBHOCTH KapHeca, MHOXECTBEHHBIN
Kapuec, OCJI0KHEHHBIN Kapuec, TMrMeHa 1noyiocT pra, najaexke OHI-S.

Keywords: children, dental caries, chronic systemic diseases, caries intensity, individual caries
intensity level, multiple caries, complicated dental caries, oral hygiene, OHI-S index.

Kapuec 3y00oB octaércsi ogHON M3 HamboJee pachpOoCTPaHEHHBIX XPOHUYECKUX MATOJIOTHI
JIETCKOTO BO3pacTa M MpPEJCTaBISET CEPhE3HYI0 MEIUKO-COLMaIbHYIO Mpobiemy. [lo maHHBIM
BcecemupHoil  opraHM3anudu  3paBOOXpAHEHHs, Kapuec BPEMEHHBIX 3yO0OB  BBIABIISETCS
npubau3utenbHo 'y 510 muiH neredt Bo BcéM Mupe. Ilpu OTCyTCTBUM CBOEBPEMEHHOIO JICUEHHUS
3a00JieBaHNE CONPOBOXKaeTCsl 00JIbI0, HApYyIIEHWEM MpuéMa MUIIU U CHA, CH)KEHHUEM KauecTBa
KHU3HHU peOEHKa, a TAK)KE MOKET IPUBOIUTH K BOCIIAIUTEIILHBIM OCJIOKHEHHSIM U IPEXKIeBPEMEHHON
yTpare 3y6oB [1].

Oco0yro rpynmy pucKa COCTaBISIIOT JETH C XPOHMYECKOHM COMaTHYecKOl MaToJoruei.
JlnutenbHOe TedeHne 3a00JeBaHUM CEpACUYHO-COCYJIMCTOM, SHJIOKPUHHOM, MHINEBAPUTEIHLHOMH,
JBIXaTEJIbHOM, HEPBHOM M IPYTUX CHCTEM MOXKET CONPOBOXKIATHCS HApyILIEHUSIMH MHHEPAJIBHOIO
oOMeHa, HM3MEHEHHEM COCTaBa M CKOPOCTH CEKPELUHU CIIOHbI, CHWXeHHeM e€ OydepHOll u
pPEeMUHEPATU3YIOMIEH CHOCOOHOCTH, a TaKkKe W3MEHEHUSIMH MECTHOM HMMYHOJIOTHYECKOU
PEaKTUBHOCTH TMOJIOCTH pTa. J[ONMOJHUTENbHOE BIMSHHE MOTYT OKa3blBaTh MPOJOJDKUTEIbHAS
JIEKapCTBEHHAsl Tepamnusi, HaJllMudhe caxapoB B COCTaBe CHPOIOB, NPUMEHEHHE IpenapaTos,
BBI3BIBAIOLINX THIIOCATUBAIIMIO, OCOOCHHOCTU J€4eOHOro MUTAHMS, YacThle TOCHHUTAIM3ALMUA U
OTPaHUUYEHUE BO3MOKHOCTEH IIPOBENEHUS PETYJSIPHOM TUrHMeHbl MosiocT pra. CoBOKyNHOE
BO3JICHCTBUE JaHHBIX (DAaKTOPOB CO3/MaET YCIOBUSA MJIs TOBBIIIEHHUS KapHUECOT€HHOCTH 3YyOHOMN
OMOIUIEHKHU U OBICTPOIrO MPOrPECCUPOBAHUS KapUO3HOTO Ipoliecca [2, 3].

Pe3ynpTaThl KIMHUKO-3MIMAEMHUOJIOTHYECKUX UCCIEN0BAHUN CBUIETEIBCTBYIOT O TOM, UYTO Y
JeTell ¢ COMaTHYECKUMH 3a00JIeBaHUSMHM HEpEIKO HalIroatoTcest 6osiee BHICOKAs MHTEHCUBHOCTh
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Kapueca, MHOXXECTBEHHbIM XapakTep NopaxkeHHs 3yO0oB, mpeoOnajaHue aKTHBHBIX U
JE€KOMIIEHCUPOBAaHHBIX (QopM 3a0o0jieBaHMs, a TaKXKe 3HAYMTEIbHOE KOJUYECTBO HEJIEYEHbIX
kapuo3nbeix mosiocteir. E. A. Careiro m K. B. Peyrckas mpu oOcnenoBanmm 360 perelr ¢
QJJIEPTUYECKUMH, OTOPUHOJIAPUHIOJIOTMUYECKUMH, JKEIYJOUHO-KUIIEYHBIMU U HEBPOJIOTMUYECKUMU
3a00JI€BaHUAMHU YCTAaHOBWIN Pa3IMyusl B MHTEHCHBHOCTU Kapueca B 3aBUCUMOCTH OT XapakTepa
COITYTCTBYIOILIEH MMaTOJOIMH, a TAKXKE BBICOKYIO YAaCTOTY OCIOXKHEHHBIX (opM 3a0oneBanus [4].

B uccnenoanuu U. O. [Toxonenpko-Yyaaxosoii 1 E. b. KopinkoBoii MHOKECTBEHHbIE 04aru
XPOHUYECKOH OJIOHTOTEHHOM HWH(EKIHH ObTN BBIABICHBI y 59% 0OCIEIOBaHHBIX JETEH, YTO
MOJTBEPXKIaeT HEOOXOJUMOCTb JaJbHEHIIEro H3y4eHHUs B3aUMOCBSA3M CTOMATOJOIMYECKOIO MU
COMaTHUYEeCKOro craryca [5].

Bmecte ¢ TeM cTemeHb BIUSHHS COMAaTHMYECKMX 3a00JeBaHMK Ha pa3BUTHE KapHeca
HEOJIMHAKOBA M 3aBHCUT OT HO30JIOTUYECKOH (POPMBI, TSHKECTH U MPOJIOIKUTEIBHOCTH OCHOBHOTO
3a00JI€BaHUsA, YPOBHSA €ro KOMIIEHCAI[MM, XapakTepa MEIWKAMEHTO3HOM Tepanuu U COCTOSHUS
ruruessl nojaoctu pra. Cucremarudeckuit 0030p C. Moussa U cOaBTOPOB MOKa3ajl TEHAEHIMIO K
Ooyiee BBICOKMM 3HAUEHHSIM HMHICKCOB Kapueca y JeTed ¢ BPOKIEHHBIMH MOPOKAMH CEpIIa Io
CPaBHEHHIO CO 3[0pPOBBIMU CBEPCTHUKAMHU, XOTS pE3YyJbTaTbl OTAEIBHBIX HCCIEI0BAaHUI
XapaKTepU30BAIUCh 3HAUYUTEIBHON HEOHOPOIHOCTBIO [6].

VY nmereil ¢ caxapHbIM aMabeToM 1-ro Tuma CyIIECTBEHHOE 3HAUYE€HHE HMMEET KadyecTBO
MeTab0IMUeCKOro KOHTPOJIS: IIpU NOBbIIEHHOM YpoBHe HbA 1c puck pa3sButus kapueca Bo3pactaer
[0 CPAaBHEHUIO C JETbMH, HMMEIOIIMMHU YAOBIETBOPUTENbHBIN TJIMKEMUYECKHI KOHTPOJb, U
IPAKTUYECKH 3/I0POBBIMH JETbMH [7].

OTO0 CBUJETEIBCTBYET O HEOOX0IMMOCTH AU hepeHInpOBaHHOM OLIEHKH CTOMATOJIOTHYECKOTO
craryca ¢ y4€TOM OCOOEHHOCTEH TEeUeHHsI OCHOBHOTO COMAaTHYECKOro 3abosieBaHUS. AHATOMO-
¢u3nonornuecKkue OCOOCHHOCTH BPEMEHHBIX 3y0OB — MEHbBIIAs TOJIIMHA W  CTENEHb
MUHEpaJIN3alUU SMaIH U JCHTUHA, OTHOCUTEIBHO OOJBIION 00bEM MyIbIIapHON KaMephl, IUPOKHE
JICHTUHHBIE KaHAJIbIIBI U OCOOCHHOCTH CTPOEHUSI KOPHEBOM CHUCTEMbI — CIOCOOCTBYIOT OBICTPOMY
pacnpocTpaHEeHHIO NaToJI0rHuecKkoro npouecca. [loaToMmy y nereit nmepexosa oT rIybOKOro Kapreca K
MyJIBIIUTY U Jajiee K aluKaJIbHOMY IEPUOJOHTUTY MOXKET MPOUCXOIUTh B OTHOCUTEIBLHO KOPOTKUE
cpoku. B uccnenoBanuu X. Wen M COaBTOPOB YCTAHOBJIEHBI BBIPDA)KEHHBIE pa3ivuus B 4acTOTE
riyOoOKOro Kapueca, MyJbIUTa U IMEPHANUKaIbHOIO MEPHOJOHTHTA B 3aBUCHUMOCTH OT BUAA U
JIOKaJIM3aluy BpeMeHHoro 3y6a. Hanbomnee ObIcTpoe mporpeccupoBaHie NaTOJIOTHYECKOrO Mpoliecca
OTMEUYEHO B 00JIACTH BPEMEHHBIX BEPXHUX PE3I0B [8].

OcnoxxHEHHBIN Kapuec y peOEHKa cieqyeT paccMaTpuBaThb HE TOJIBKO Kak JIOKaJbHOE
nopakxeHue 3y0a, HO M Kak MOTEHLMAJIbHBIH XPOHWYECKMH OdYar OJOHTOTCHHON HWH(EKIHH.
PacnipocTpaHneHre MUKpOOPraHM3MOB U MPOAYKTOB BOCHAJIEHUS M3 MHOUIMPOBAHHON IMyJbIbI B
NepHuanuKalbHble TKAHU MOXKET MPUBOAUTD K (POPMHUPOBAHUIO CBUILEH, a0CIIECCOB, BOCTIAIUTEbHON
JECTPYKLUU KOCTHOW TKaHH U MOPAKEHHIO 3a4aTKOB MTOCTOSIHHBIX 3y00B. Y eTeil ¢ XpOHNYeCKUMHU
COMaTMYECKUMH 3a00JIEBaHUSAMHU TaKuWe OuYaru NpUOOpeTaroT 0coboe 3HaYeHHE BCIEJCTBUE
BO3MO>XHOT'O CHMIKEHUS alaliTAllMOHHBIX 1 UIMMYHHBIX pe3epBOB opraHusMa. F. Sara¢ u coaBTopbI
BBISIBUWIM  CTaTHUCTUYECKHM 3HAUMMYIO B3aHUMOCBSI3b MEXAY TSKECThIO IEpPUANHNKAIBHOIO
MEPUOJIOHTUTA y IeTel U MOBBILICHHEM HEUTPOPHUIEHO-TUM(OIIUTAPHOTO OTHOIIEHHUS U CUCTEMHOTO
MHJIEKCA BOCHAJIIEHHUS, YTO CBUIETEIBCTBYET O BO3MOKHOM CHCTEMHOM BO3JEHCTBUU XPOHUYECKON
OJIOHTOT€HHOU HH(EKIuu [9].

Tpagummonnsie wunaexcel Kn/KIIY orpaxaror pacnpocTpaHEHHOCTh U HHTEHCHUBHOCTD
Kapueca, OJHaKO HE MO3BOJISAIOT B IOJHOW Mepe OLIEHUTh €ro KIMHUYECKHe mocieAcTBus. Jlis
SMUJIEMHOJIOTMYECKON PErUCTPAllMi BOBJICUCHUS ITYJIbIIbI, U3BSA3BICHUN CIM3UCTOM 000JI0YKH,
cBuILel u abereccoB Obu1 pa3paboTan unaekce pufa/PUFA [10].
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Bmecre ¢ Tem JaHHBII HMHAEKC HE 3aMEHSIET IOJIHOLEHHYI0 KJIMHUYECKYI0 U
PEHTTEHOJIOTUYECKYIO0 JIMarHOCTUKY MyJbIIMTa M  amuKaJbHOrOo mnepuoioHtuta. Ilostomy
KOMILJIEKCHOE HCCIICIOBAaHHE [OJDKHO TMPEAyCMaTpUBaTh OJHOBPEMEHHYIO OLIEHKY IOKasaTesei
ki/KITY, pufa/PUFA, ypoBHS TMTHMEHBI MOJIOCTH PTa, KIMHUYECKUX (OPM Kapueca, COCTOSHUS
IyJIBIIBI U TIEPUANTUKAIIBHBIX TKAHEH.

AHanu3 Hay4YHOH JHUTepaTyphl MOKa3bIBa€T, UYTO OOJBIIMHCTBO HCCIIEIOBAHUM IMOCBSIICHO
b0 o0meld pacnpoCTpaHEHHOCTH Kapueca Yy JIeTeid ¢ OTIOCNBbHBIMH  COMATHYECKUMU
3a00JIeBaHUSAMH, JIMOO TOCTEICTBUSAM HEJIEUYEHOro Kapueca B OOIIEH JETCKOM MOMyJISIHH.
HenocraTouHo u3ydeHbl CTPYKTypa MYJbIUTAa U aAlHUKAIbHOTO MEPUOJOHTHTA, OCOOEHHOCTH HX
KJIIMHUYECKOTO0 TEYEHMsI MPHU PA3JIUYHBIX XPOHUYECKUX 3a00JIEBaHUSAX, a TaKKe HE3aBHCHUMOE
BIIUSTHUE TUTHCHUYECKUX, MUIICBBIX, MEAMKAMEHTO3HBIX, MMOBEACHUECKUX U MEIUKO-COITUATBHBIX
¢dakTopoB. He ompeneneHa poyib TSKECTH, MNPOJODKUTENBHOCTH W CTENEHW KOMIICHCALUU
coMaTuyeckoro 3aboseBaHusi B (OPMHUPOBAHUU OCIOKHEHHBIX (hopMm Kapueca. Takum o00OpazoM,
W3Y4YCHHE KIMHUKO-DMUJIEMHUOJIOTHYECKMX OCOOCHHOCTEH Kapueca, MyJIbIUTa W aNHKaIbHOTO
MEPUOJIOHTUTA y JETe € XPOHHUYECKONM COMATUYECKOW IaTOJOTHEN SBIAECTCS AaKTyaJbHbIM
HaTpaBICHUEM COBPEMEHHOW JeTcKkoil cromaronmoruu. OrmpeneneHue  (GakTopoB  puCKa
OCTIO)KHEHHOTO TEYEHHsI TO3BOJUT CHOPMHUPOBATH TPYINIBl JUCMHAHCEPHOTO HAOIONCHUS,
paspaborarh auddepeHIIMpPOBaHHbBIC POrpaMMbl MPOGUIAKTHKH, TOBBICUTh 3(PPEKTHBHOCTH
paHHEH TMarHOCTUKU M 00ECTIEYNTh CBOEBPEMEHHYIO CaHAIIMIO XPOHUYECKHUX 0YaroB OJI0HTOT€HHOU
UHEKIUH.

Llenp uccnenoBaHus - U3y4YUTh KIMHUYECKHE OCOOCHHOCTH TEUEHHUs KapHueca, MyJbIIUTa U
anMKaabHOTO MEPHOJOHTUTA y JIeTeH C XPOHUYECKOW COMATHMYECKOW MAaTOJNIOTHEH M yCTaHOBUTHh
OCHOBHBIE (DAKTOPBI pHCKa Pa3BUTHSI OCIOKHEHHBIX (POPM Kapueca.

Mamepuansi u memoowl ucciedo8anus

[TpoBeneHo CpPaBHHUTEIHHOE KIIMHUKO-2TTHIEMUOJIOTUYECKOE UCCIIeIOBAHHE
CTOMATOJIOTHYECKOI0 CTaTyca JETEH C XPOHWYECKOM COMAaTH4EeCKOM martosorueil. MccienoBanue
BBITIOJIHEHO Ha 0a3e cToMmarosornyeckon kinuHuke Jlenran-Om ropoaa Omr B iepuon ¢ 2024 mo 2026
rona. B uccnenoBanue Bkitouensl 115 aereit B Bozpacte ot 7 1o 13 ner.

B 3aBHCHMOCTH OT COMaTH4eCcKOro craryca oOCielIOBaHHBIC JI€TH OBbLTM pa3felieHbl Ha JBE
rpynnel.  OCHOBHYIO TPyNIy COCTaBHJIM JIETH C BEpU(DHUIMPOBAHHBIMU XPOHHUYECKUMU
3a00JIEBaHUSMHU CEPAEUHO-COCYAUCTOM, AbIXaTE€IbHON, MUIIEBAPUTEIbHON, YIHIOKPUHHON, HEPBHON
u Apyrux cucreM y 86 gereil. [lmarHoz comaruyeckoro 3a00JeBaHHS YCTaHABIMBAJICS
COOTBETCTBYIOIIMM BPAuOM-CIICLIUATNCTOM Ha OCHOBAHWU KJIMHHYECKUX, JTaOOPaTOPHBIX U
WHCTPYMEHTAIBHBIX JIAHHBIX. B TpyIimy cpaBHEHHUS BKJIIOYCHBI MPAKTUYCCKH 29 3I0pOBBIC JCTH,
COITOCTaBUMBIE C OCHOBHOM TPYIIIOH TI0 BO3PACTY U IOy, HE HMEBIINE XPOHUYCCKHUX 3a00JIeBaHUH
B CTaJIMH OOOCTPEHUS WK JEKOMIICHCAIIUH.

BHyTpu OCHOBHOW Tpymmbl TPOBOAMIOCH paclpeelieHne MaAIUeHTOB ¢  y4ETOM:
HO30JIOTUYECKOU (POPMBI COMATHIECKOTO 3200 I€BaHMS; TPOJOHKUTEIHLHOCTH 3a00JIeBaHUS;, CTETICHU
TSOKECTH W CTAJMH TEYCHHS, YPOBHS KOMIICHCAIIMKM IaTOJIOTHYSCKOr0 IPOIECca; YacTOTHI
00OCTpEeHUI W TOCIHUTATN3AIUI; XapakTepa W MPOIAOKUTEILHOCTH MEJIMKAaMEHTO3HON Teparuu;
HAJIMYHUs COMYTCTBYIOMIMX 3a0oneBaHuil. Kpurepusmu BKIIOUEHHS SBJSUIMCH: BO3pacT oT 7 mo 13
JeT, HaJlWuyhe BPEMEHHBIX, CMEHHBIX WM TIOCTOSIHHBIX 3yOOB, TMOATBEPXKACHHBIN UArHO3
XPOHUYECKOTO COMATHYECKOTO 3a0oJieBaHMS, WHPOPMUPOBAHHOE JOOPOBOJIBHOE COTJIacHe
pOIUTENICH WM 3aKOHHBIX IMPEICTABUTENICH, a TaKKe BO3MOXHOCTH IPOBEJICHUS ITOJTHOIIEHHOTO
KIIMHUYECKOTO CTOMATOJIOTMYECKOTO 00CIIeIOBAHMSI.
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KputepusiMu HMCKIIOYEHUS CIY>KWIM: OCTpble HMH(EKLHOHHBbIE 3a00J€BaHMS HAa MOMEHT
o0clie10BaHMsl, IEKOMIIEHCUPOBAaHHOE COCTOSIHUE, TPEOYIOIlee HEOTI0KHOTO JIEYEHUS1, BPOXKIEHHBIE
aHOMAJIMU PA3BUTUS 3yOOB W YENMIOCTEH, TSHKENbIE NMCHUXUYECKHE M TOBEJACHYECKHE HApYIICHUS,
IPEMSITCTBYIOLME 00CIEN0BAaHUIO, paHEEe MPOBEIEHHOE IHIO0AOHTHYECKOE JIEYEHUE HCCIIEAYEMBIX
3y00B, TPAaBMAaTUYECKUE MIOPAKEHUS MYJIbIIbI U IEPUOJIOHTA,  TAKXKE OTKA3 pOAUTENIeH Ul peOEHKa
OT y4acTusl.

Coop anamnecmuueckux Oanubix. CBEIEHUS O COMATUYECKOM COCTOSHUM MOJIydYald U3
amMOyJaTOPHBIX KapT, BBIMHCOK U3 UCTOPUU OOJIE3HU W 3aKIIOYEHUI MPO(UIBHBIX CHEIHATIHCTOB.
JIONOJHUTENBHO TPOBOAMUIOCH AHKETUPOBAHHE pPOAMTENEH MM 3aKOHHBIX IPEICTaBUTEICH.
PerucrpupoBanucek Bo3pacT M 1Oa peOEHKA, OCOOEHHOCTM NMTAHMs, 4YacToTa YHNOTpeOJIeHHs
Jerko(pepMEHTUPYEMBIX YIIIEBOOB, HATMYME HOYHBIX TPUEMOB MTHUIIH, PEKUM M KaYECTBO TUTUEHBI
MIOJIOCTH PTa, UCTIOJIb30BaHUE PTOpCOAeprKaleii 3yOHOH acThl, y4acTHe pOJUTENEH B YHCTKE 3y00B,
4acToTa IOCELICHUs CTOMAToJIora M HaJuyue paHee IepeHecEHHOW 3yOHoW Oomu. OtTaenbHO
OLIEHUBAJIUCH JIEKAPCTBEHHbIE (DAKTOPBI: MPOJOJDKUTEIBHOCTh TEPANuu, KOJIUYECTBO MOCTOSIHHO
IIPUMEHSIEMBIX IIPENapaToB, HCIOJIb30BAaHUE CaXxapOCOJAEPKAIIMX CHPOIOB, HWHIAISIUOHHBIX
CPEICTB, AHTUTMCTAMUHHBIX, TOPMOHAJIbHBIX, IMPOTUBOCYJIOPOXKHBIX M JAPYTUX Ipernaparos,
CIIOCOOHBIX U3MEHSATh CIFOHOOT/ICJIEHUE U COCTOSIHUE TKaHEH MOJIOCTH pTa.

Knunuuecxoe cmomamonocuueckoe ob6caedosanue. (OCIeNOBaHHE MPOBOJAWIOCH IIPH
CTaHJIapTHOM HCKYCCTBEHHOM OCBEILEHUU C HCIIOJIb30BAaHUEM CTOMATOJIOIMYECKOI0 3epKaja, 30H1a
¥ TIapOJIOHTAILHOTO 30H1a. [lepen ocMOTpOM MOBEPXHOCTH 3yOOB OYMIANU OT 3yOHOTO HanéTa U
BBICYILIMBAIM BO3AYIIHONW CTpy€EH. PacnipocTpaHEHHOCTh M MHTEHCHBHOCTh Kapueca OLIEHUBAIU 110
KpuTepusmM BcemupHoit opranuzaiuu 3paBooxpatenus. s BpeMeHHbIX 3y00B IPUMEHIT UHIEKC
kr/kmm, Uit noctosHHeix — KITY/KIIYnH, a B mepuoj CMEHHOTO MPHKYca PacCUYUTHIBAIH
cymmMmapHblii mokasarens ko + KIIY. Omnpenensnu KOJIWYECTBO HWHTAKTHBIX, KapHO3HBIX,
IUIOMOMPOBAaHHBIX M yJNAIEHHBIX BCIEACTBUE Kapueca 3y0oB. Kapuosnble mnopaxeHus
KJaccu(uIupoBalu 1o riyOuHe mpoliecca: HadalbHbIN KapHec; MOBEPXHOCTHBIN KapHec; CpeIHui
Kapuec; TinyOOKui Kapuec. JIOMOJHUTENbHO YYHUTHIBAIM JIOKATM3ALUIO MOPAXKEHUS, YHUCIO
MOopaXEHHBIX MOBEPXHOCTEH, MHOXKECTBEHHBIN XapakTep Kapueca, akTUBHOCTb IIpoliecca, HalIuuue
BTOPUYHOTO Kapueca U Ka4eCTBO PAaHEE YCTAaHOBJIEHHBIX pecTaBpaluid. [ urueHnueckoe cocTosiHue
IIOJIOCTH pTa OLEHUBAIM ¢ TOMOLIBIO ynpoiméHHoro nuaekca ruruensl OHI-S no J.C. Greene u J.R.
Vermillion. [Tpu HeoOX0AMMOCTH AOTIOTHUTENBHO ONPENLISUIN HHIEKC 3yOHOTo Hanéra Silness—Loe
Y COCTOSIHME TKaHEN MapoIOHTA.

Luacnocmuxa nynenuma. JInarHo3 ImyJIbIINTa yCTAaHABIMBAIN HA OCHOBAHMM COBOKYIIHOCTHU
Kano0, aHAMHECTUYECKHX CBEACHUN U pe3yJbTaTOB KIMHUYECKOTO OOCII€IOBaHUS. YUYHUTHIBAIN:
HaJIMYue CaMOIIPOU3BOJIBHON MIIM MPUCTYNOOOpa3HOi 00yiu; HOUHYIO 00JIb; XapaKTep peakiuH Ha
TEMIIEPATypHbIE Ppa3JPAKUTENH; TPOJOJDKUTEILHOCTh OO0JIEBOM peakluu TMocie YCTpPaHEHHUS
pasfApaxuTelis; HaJuuue TIITyOOKOW Kapuo3HOM IOJIOCTH; COOOIIEHHE KapHO3HOW IOJIOCTH C
nyJbIapHON KaMepoi; 60I1€3HEHHOCTh ITPH 30HIMPOBAHNH; COCTOSIHUE KOPOHKOBON YacTH U IyJIbIIBI
3y0a; pe3ynbTaThl IEPKYCCUH U NMajbianuu. NHTeHCHBHOCTH 00JIEBOIO CHHAPOMA Y JIeTel cTapIiero
BO3pacTa OMNPENEsUIA MO0 BU3YAIIbHOM aHAJIOTOBOM IIKaje, a y JAETeHd MIIQAIIEro Bo3pacTta — MO
BO3pAacTHO-a/IallITUPOBAHHOM JuieBoi mkane 6omu Wong—Baker. Ilpu o6cneoBannn mocTOsIHHBIX
3y0O0B MO MOKa3aHUSAM MPUMEHSIIH X0JI00BYI0 MPOOY U 3JIEKTPOOJOHTOAUATHOCTHKY.

Onpeodenenue pakmopos pucka. B kadecTBe MOTEHIUAIBHBIX (PAaKTOPOB PUCKA OCIOKHEHHOTO
Kapueca aHaJU3WpOBaliM: BO3pacT U MoOJ peOEHKa; BHJ, TSHKECTh U IPOAOKUTEIBHOCTH
COMaTHYeCcKOoro 3a00J1eBaHus; CTENIEHb KOMIIEHCAIIUY OCHOBHOIO 3a00JIEBaHUS; YaCTOTY 000CTpeHU
U TOCHUTAIM3ALMKA;  MPOJOJDKUTEIBHOCTh  MEIMKAMEHTO3HOM  Tepalmuu;  [PUMEHEHHE
caxapocoepKalluX IMpernaparoB; HEJOCTATOUHYIO YacTOTY YMCTKH 3y0OOB; OTCYTCTBHE TMOMOIIH
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poluTeNnel Mpu TUTHEHE MOJOCTH PTa; BBICOKYIO YacTOTYy YHOTpPEeOJEHUS YIIeBOJOB; OTCYTCTBUE
PETYJSIPHBIX MPOPUIAKTUYECKUX OCMOTPOB; HeyaoBieTBoputeiabHbld uHIekc OHI-S; Bbicokue
sHaueHus KI/KIIY; Hanumume MHOXECTBEHHOIO U JIGKOMIIGHCHPOBAHHOTO Kapueca; paHee
nepeHecEHHy0 3yOHYI0 00J1b; HECBOEBPEMEHHOE OOpalleHHE 32 CTOMATOJOTHYECKOW MOMOIIBIO.
Jlis  ycTaHOBJIEHHS HE3aBUCUMBIX (DaKTOPOB pHUCKA OCIOKHEHHOTO Kapueca MPUMEHSIIN
MHOTO(aKTOPHYIO JIOTUCTUYECKYIO perpeccuio. 3aBHUCHUMON IMEpEeMEHHOW SBJSUIOCH HajIu4due
MyJBIIATA WIM aMUKAIBHOTO TIEPUOJOHTHTAa y peOEHKa. Pe3ynbTaThl NpeACTaBIsuIA B BHIE
otHomreHus mancoB — O (OR) u 95% noBepurenbHOro HHTEpBaia. B MHOrO(pakTOpHYIO MOACITH
BKJIIOUAIM TOKa3aTenu, umeBmne 3HaueHue p<0,20 mpu oAaHO(DAKTOPHOM aHalIM3e, a TaKXKe
KJIIMHUYECKH 3HaUnMble pakToppl. CTaTUCTUUECKH 3HAUMMBIMH CUUTANU paznuyus npu p < 0,05.

Omuyeckue acnexkmsi. VccnenoBanue oJ00pEHO JIOKAIbHBIM KOMHTETOM IO OMO3THKE
Omuickoro rocyaapcTBeHHOro yHupepcurtera (mpotokosn Ne 2, suBaps 2025 rojga) U mpoBEICHO B
COOTBETCTBUHM C OCHOBHBIMU 3THYECKMMH NpUHIUNAMH XeIbCUHKCKON Aeknapanuu BcemupHoi
MEAUIMHCKONW accoruanuu.  Jlo BKIIOYEHUS B HCCIEAOBAHHWE POAUTEIN WIM 3aKOHHBIC
MPEJICTABUTEIM  TMOJANUCHIBAIM ~ WH(GOPMUPOBAHHOE JTOOPOBOJBHOE corjiacue. Y  Jerei
COOTBETCTBYIOIIETO BO3PACTA JOTIOTHUTEIBHO TOTYYaJIi COTJIAaCHE Ha Y4acTHE B TOCTYITHOM JIJTsl HUX
dopme. Bce mepcoHanbHble CBEAEHHUS O0E3MMUMBAINCH W HMCIOIB30BAIUCH HUCKIIOYUTEIHHO B
HAYYHBIX I[EeJIfX.

Pesynomamol uccnedosarnust u ux oocysHcoerust

[IpoBenén netanbHBIM aHANW3 MEAULIMHCKON JokyMeHTarmuu 115 perell, KOTOphIM OBLIO
BBITIOJIHCHO  KOMILIEKCHOE CTOMATOJIOTHYECKOe M coMarhueckoe obcienoBanue. Cpeau
oOciemoBaHHBIX Tpeobnamganu manmeunku — 70 (60,9%), Torma kak aeBouyek ObuI0 45 (39,1%).
CooTHoOIIIEHHE MaJIbUUKOB M JAeBOYeK coctaBwio 1,56:1. Takum oOpazom, H0ds MajJbYUKOB
npeBblana Ao aeBouek Ha 21,8%. PacnpeneneHue manueHTOB MO BO3PACTHBIM TIpyMIam,
chOpMUPOBAHHBIM B paMKax HCCIeNoBaHUS ¢ ydérom pexomeHnanuii BO3, mpencraBieHo B
Tabmume 1.

Tabnuna 1
PACIHPEJIEJIEHUE OBCJIEJJOBAHHBIX JETENM I10 BOSPACTHBIM I'PVIIIIAM
Bospacmnas epynna Yucno nayuenmos, n Jons nayuenmos, %

67 ner 21 18,3

8-9 ner 28 243

10-11 nmetr 32 27,8
12-13 ner 34 29,6
Bcero 115 100,0

AHanu3 BO3pAaCTHOW CTPYKTYphI MOKa3ajl MOCTENIEHHOE YBEIMYEHUE YHUCIa 00CIIeTOBAaHHBIX
MAIMEHTOB IO Mepe MOBBILIEHUS Bo3pacTa. HanMeHblyto rpynmy cocraBuiau aetu 6—7 ger — 21
(18,3%). B BozpacTHoli rpymme 8—9 et o6cnenoBano 28 (24,3%) neteii, uto Ha 7 marueHTOB OOJIbIIIE
o cpaBHEHHUIO ¢ Tpymnmnoi 6—7 mer. B Bospacte 10—11 mer obcnemoansl 32 (27,8%) pebénka.
Haubonbiiee konnyecTBO MaMeHTOB OBLIO MPEACTaBIECHO B Bo3pacTHOU rpymme 12—-13 ner — 34
(29,6%). PazHunma Mexay caMoil MHOTOUYMCIEHHOM rpynmod nered 12—-13 ner u HanmeHee
MHOT'OYHCIIEHHOM IpyIIoN aetei 6—7 et cocraBuna 13 manueHTos, uiau 11,3 TponeHTHOro MyHKTA.
[Ipu oObeuHEHNN BO3PACTHBIX HHTEPBAJIOB YCTAHOBIIEHO, UTO 1eTH 6—9 et coctaBuiu 49 (42,6%)
YeJI0BeK, Toraa kKak Ha aereit 10—13 net npuxoamiocs 66 (57,4%) nabnonenuii. CreoBaTeNnbHO, B
ucclielyeMol BBIOOpKe Mpeobianany JETH CTapuiero BO3pacTHOro auanasona. Jlern 8-13 njer
cocraBuin 94 (81,7%) oOcienoBaHHBIX, YTO O0ECHEYMIIO BO3MOXHOCTh JETALHOTO H3y4YeHUS
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CTOMATOJIOTUYECKOT0 CTaTyca MPEUMMYIIECTBEHHO B IIEpPUOJ CMEHHOro IpHKyca M Hadaja
dbopMUpOBaHUS TOCTOSHHOTO MpHKyca. B 1enoM Bo3pacTHble TpyNIbl ObUIM IPEICTaBICHbI
JIOCTAaTOYHO PAaBHOMEPHO: JI0JI KaXKJI0M M3 HUX HAaXoJujachk B mpenenax ot 18,3 10 29,6%. Takoe
pacmpesiefieHde TMO3BOJUJIO IMPOBECTH CPAaBHUTENIBHYIO OLEHKY pacnpoCTpaHEHHOCTH WU
MHTEHCUBHOCTU Kapueca, 4YacTOThl MYJbIIUTA U AalUKaJIbHOTO TIEPUOJIOHTUTA, a TaKXKe
MIPOaHAIM3UPOBATH BO3PACTHBIE 0COOCHHOCTH (POPMHUPOBAHUS OCIOKHEHHBIX (POPM KapHeca y ieTei
C XpOHUYECKON COMATUYECKOU ITaTOJIOTUEH.

Pezynomamuor oyenku unmencusnocmu xapueca. iupexc KITY Obun paccuntan y Bcex 115
oOcnenoBaHHbIX Aeteld. Ero MuHHManpHOE 3HaUeHHE cocTaBwiIo 1, MakcumanbHoe — 14, a pa3max
nokazatenst — 13 exunwui. 3navenue naaekca KITY ot 1 no 3 ycranosneno y 47 (40,9%) nereit. Y
68 (59,1%) manueHToB BBISBICHBI MHOXXECTBEHHBIC KapUO3HBIE MMOpaXeHus. TakuM 00pazom, YnciIo
JIETeH C MHOYKECTBEHHBIM IMTOPAKEHUEM 3Y0OB MPEBHIIIATIO KOJMYECTBO MAUEHTOB ¢ nHAeKcoMm KITY
oT 1 o 3 Ha 21 yenoBeka, Wi Ha 18,2 TPOLIEHTHOTO MyHKTa. AHAJIW3 WHIUBUIYAJIbHOTO YPOBHS
unteHcuBHOcTH Kapueca (YUK) moxazan, uro Hu3kuii ypoBeHb oTMmeuancs y 43 (37,4%) nered,
cpennuit —y 23 (20,0%), Boicokuit — y 16 (13,9%), ouens Bbicokuii — y 33 (28,7%) maunueHTos.

5 Tabmuna 2
PACIIPEJEJIEHME OBCJIIENJOBAHHbBIX JTETEU
B 3ABUCUMOCTHU OT UHOAUBUJY AJIBHOI'O YPOBHS MTHTEHCUBHOCTU KAPUECA

Yposenv unmencuenocmu kapueca Yucno demeii, n Mons, %
Huzkwmit 43 37,4
Cpennuit 23 20,0
Bricokuii 16 13,9
OueHb BBICOKHI 33 28,7
Bceero 115 100,0
Haubonee mMHOrOUMCIEHHYIO KaTeropuio cocraBwiu netu ¢ Huskum YUK — 43 (37,4%).

Bwmecre ¢ TeM o4eHb BBICOKHI ypOBEHb MHTEHCUBHOCTH Kapueca 3aperucTpUpPOBaH MOYTH y TPETU
obcnenoBaHHbIXx — y 33 (28,7%) neteit. Cpennuii YUK BoisiBrien y 23 (20,0%) namnueHToB, Toraa
KaK BBICOKHMH ypoBeHb oTMevaiics y 16 (13,9%) nereil. Huszkuii u cpeHuii ypoBHM MHTEHCUBHOCTH
Kapueca B COBOKYITHOCTH YCTaHOBJIEHBI Y 66 (57,4%) oOcnenoBaHHBIX. BHICOKHN U OYEHBb BHICOKUMN
YUK 3apeructpupoBansl y 49 (42,6%) nereit. CrienoBaTenbHO, 00I€€ 4YeM Y IBYX U3 ST IMAIIMEHTOB
OTMEYaJIach BBIPAXXEHHAs MHTEHCHBHOCTb Kapuo3HOro mpouecca. llomyueHHble pe3ynabTaTsl
CBUJCTEIBCTBYIOT O 3HAYUTEIBbHOW PacIpOCTPAaHEHHOCTH MHOYKECTBEHHOIO KapHueca Cpelu JeTei
uccaeayeMmon BbiOOpku. Hammnuume Bbicokoro M odeHb Bhicokoro YUK y 42,6% obcmenoBaHHBIX
yKa3bIBaeT Ha MOBBILIEHHBIH PUCK OBICTPOrO MPOTPECCUPOBAHMS KAPHO3HOTO MPOIIEcca U Pa3BUTHS
€ro OCJIOXXHEHUI — IIyJIbIINTA U allMKAJIBHOTO IIEPUOJIOHTHTA.

Peszynomamur oyenxu eucuenvi nonocmu pma. Vanexc ruruensl nonoctu pra OHI-S Obin
ompenenén y 101 uz 115 obcnemoBaHHBIX Aereid, uTto coctaBuio 87,8% obmiei BeiOopku. Y 14
(12,2%) mamueHTOB paccuuTaTh WHACKC HE ynanoch. llocrmemyromiee pacmpeneneHne ypoBHEH
rUrMeHsl aHanusupoBanu cpeau 101 pebénka, y kotoporo umenuch pesyiprarsl OHI-S. Xopommii
YPOBEHb TMTHEHBI MOJIOCTH pTa ycTaHoBieH y 17 (16,8%) nereil, y1oBIE€TBOPUTENbHBIA — Y 75
(74,3%), neynoBnerBoputenbHbll — Yy 9 (8,9%) mauuenTos. Jlerel ¢ mIOXUM YpPOBHEM TMTHEHBI
MIOJIOCTH PTa BBISBIEHO HE ObLIO.

B cTpykType IMrueHMYecKOro COCTOSHUS TOJIOCTH pTa IMpeobsagan yIAOBIETBOPUTEIbHbBIN
YPOBEHb, BBISBICHHBIA IOYTH Yy TPEX YETBEpTEH AeTel c onpelnenéHHbIM HuHAekcoM OHI-S.
Xopouuii ypoBeHb TUTUEHBI, OTMEYAJICS TOJBKO Y KaXKA0T0 IIECTOro oocieoBaHHOro pedéHka. B
COBOKYITHOCTH XOPOILIMH U YAOBJIETBOPUTENbHBIM YPOBHU TMTHEHBI 3apErUCTpUpOBaHbl y 92 u3 101
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pebénka, uro coctaBuiio 91,1% manueHToB ¢ paccuMTaHHBIM MHAEKCOM. HeyaoBneTBopuTenbHast
TUTYMeHa MOJIOCTH pTa BblsiBlieHa Y 9 (8,9%) neteil. HecMoTps Ha 0TCyTCTBHE MAIIEHTOB C ILIOXUM
YPOBHEM T'MTMEHBI, BBICOKAsI paCIIPOCTPaHEHHOCTh Kapueca U 3HaUUTeIbHAas! 10J1s IETEH ¢ BBICOKUM
u oueHb BbicokuM YUK cBHIeTenbCTBYIOT O TOM, YTO OAHOro Tekyuiero mnokaszartens OHI-S
HEZ0CTAaTOYHO JIJIs1 00BSICHEHUS TSKECTH KapruO3HOTo Ipoliecca. BeposTHO, CyliecTBEeHHOE 3HAaUECHHE
UMENIH MPOJOKUTEILHOCTh COMAaTHYECKOro 3a00JieBaHUs, XapakTep JIEKapCTBEHHOW Tepanuu,
4acToTa YIOTPEOJIGHUs YTJIEBOJOB, NPEIIICCTBYIONUN YpPOBEHh TUTHEHBI U PETYJISIPHOCTH
cTOMaToJIoTHn4YecKoro Haomoaenus. s cocrapnenus Tabnuubl pacupeaeneaus OHI-S ornensHo o
Bo3pacTHbIM TpymmaMm 6—7, 89, 10-11 u 12—-13 ner HeoOXoaUMBI aOCOJIOTHBIC YUCIA JCTEH C
XOpOILIMM, YJIOBJIETBOPUTEIbHBIM U HEYJIOBJIETBOPUTEIBHBIM YPOBHSIMH B Ka)XJOW BO3pPacTHOU
rpyIre.

. Tabmuua 3
PACIIPEJJEJIEHUE OBCJIEJOBAHHBIX JETEU
1O YPOBHIO 'MI'MEHBI [TOJIOCTU PTA COI''TACHO MHAEKCY OHI-S
Yposens eueuenvl nonocmu pma Yucno demeii, n Lons cpedu obcredosannvix no OHI-S, %
Xopomuit 17 16,8
VY 10BIETBOPUTETHHBIN 75 74,3
HeynosnerBoputenbHbIi 9 8,9
ITnoxoit 0 0,0
Bceero c onpenenénnsiv OHI-S 101 100,0
Nunexc OHI-S we onpenenén 14 —
O6mas BeIOOpKa 115 —

Pezynomamer oyenxu comamuueckoeo cmamyca. AHaIW3 MEIUIMHCKOW JIOKyMEHTALUU
MOKa3aj, YTO XPOHUUECKHE COMAaTHUeCcKue 3a0osieBaHus ObLTH BepuunupoBansl y 86 (74,8%) u3
115 obcnenoBannbix aerel. [lpakTudecku 310poBeIMU TpU3HaHBI 29 (25,2%) nanuenTtoB. Takum
00pa3oM, JETH C COMyTCTBYIOLIEH COMAaTHYECKOW MaTONOTUEN COCTABIISAIU OKONO TPEX uyeTBEpTen
UCCIIETyeMON BBIOOPKM M MpPEBBILIAIM YUCIO MPAKTUYECKU 370pOBbIX jAered B 2,97 pasa. B
CTPYKTyp€ COMAaTU4YECKOIl MaToJoruu HauboJsiee 4acTo JUAarHOCTHPOBAINCH 3a00JIEBaHUSI OPraHOB
nwixanus, BeisiBieHHbIE y 40 (34,8%) nerteii oOrieit BeIOOpKHU U cocTaBuBIime 46,5% Bcex ciaydaeB
COMaTHUYECKOU MaToNOTuH. Alieprudeckue coctosiHus ycranosieHnsl y 20 (17,4%) o6cnenoBaHHbIX,
wi y 23,3% nereit ¢ coMarudecKUMHU 3a00JeBaHUSAMH. XPOHUYECKHE WIM PElUIMBHPYIOIINE
nH(peKroHHbIe 3aboneBanust 3apeructpupoBansl y 8 (7,0%) mereit, a maToJIOTHs CepEYHO-
cocyuctoil cucremsl —y 7 (6,1%). 3aboneBanHus xKemyI0UYHO-KUIIEYHOTO TPAKTa U MOYETI0JIOBOH
cucTteMbl BbIABIEHBI MO 3 (2,6%) cimywas kaxaod rpynmnbl. 3abosieBaHUS HEPBHOW CHCTEMBI
nuarHoctupoBanbl v 2 (1,7%) nereit. DHAOKpUHHBIC, UMMYHHBIE 3a00J1€BaHUs U OO0JIE3HU KPOBHU
3aperUCTPUPOBAHBI TIO OMHOMY citydaro — 1o 0,9% o01meli BRIOOpKH.

3aboseBaHNs OPTaHOB JABIXaHUS U AJUIEPTUYECKHE COCTOSHUS B COBOKYITHOCTH BBISBIICHBI y 60
(52,2%) oOcrmenoBaHHBIX JAeTedd W cocrtaBmm  69,8% Bcell CcOMaTMYeCKOW TATOJIOTHH.
CnenoBaTenbHO, MOYTH CEMb W3 JIECATH JAETed € XpOHMYECKUMHU 3a00JIEBaHUAMU HMEITH
pECIMpPAaTOPHYI0 WIM aJUIEPrHYecKyl0 Maroyioruio. MHQEeKInoHHbIE U CepJeHYHO-COCYAUCTHIE
3a00NeBaHUs B COBOKYMHOCTH JuarHocTupoBaHel y 15 (13,0%) pereit. OcrtanmbHble BUABI
COMAaTHUYECKOW MAaTOJIOTUU BCTPEYAIMCh 3HAYUTEIBHO pexe: 3a00JeBaHUs KelyT0UYHO-KUIIEUHOTO
TpakTa, MOYEIOJIOBOM, HEPBHOM, SHAOKPMHHOM M MMMYHHOW CHCTEM, a TakXke OOJIe3HU KPOBU
cymmapHo BbIsiBIEHB y 11 (9,6%) oO6cnenoBannbix. [lomydeHHbIE pe3yabTaThl CBUIETEILCTBYIOT O
npeolialaHui  PEeCHUPATOPHBIX M aJUIEPTUYECKUX 3a00JeBaHUN B CTPYKTYpe XPOHHUYECKOU
COMAaTHUYECKOW NaTOJIOTUHU UCCIIETyEMON NeTCKON momyasuuu. /it ycTaHOBIEHHS UX BO3MOXKHOTO
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BJIUSIHUSL Ha CTOMATOJIOTMYECKHI CTaTyCc B JaJbHEWIIEM HEOOXOIUMO COMOCTaBUTH TPYMIBI 11O
nokazatessivm KITY, YUK, OHI-S u yactoTe ocioxHEHHBIX (GOpM KapHeca.

Ta6mmma 4
CTPYKTYPA COMATHUYECKON MATOJIOTUU Y OBCJIEJJOBAHHBIX JETEN
Comamuuyeckuti cmamyc u 610 RAMoOI02UU Yucno oemetl, Hons om Jlons cpedu oemeil
n obuyeil c comamu4ecKkou
svibopku, % namonozue, %
3a0oJieBaHUsI OPraHOB JIBIXAHHS 40 34,8 46,5
ATIeprudecKrue COCTOSHUS 20 17,4 233
Hudexnnonnsie 3a001eBaH 8 7,0 9,3
3aboiieBaHuUs CEPACUYHO-COCYAUCTON CUCTEMBI 7 6,1 8,1
3a0oseBaHus KemyI0YHO-KHIIEYHOTO TPaKTa 3 2,6 3,5
3a001eBaHNs MOYEITOJI0BOM CUCTEMBI 3 2,6 35
3aboeBaHusT HEPBHOW CUCTEMBI 2 1,7 2,3
DHIOKPUHHBIEC 3a001€BaHUS 1 0,9 1,2
HNmmyHHBIC 3a0051€BaHUs 1 0,9 1,2
Bonesnu kpoBu 1 0,9 1,2
Bcero gereii ¢ coMaTHueckoil maToaoruei 86 74,8 100,0
[IpakTryecku 370pOBbIE JETU 29 25,2 —
O61mas BeIOOpKa 115 100,0 —

Onpeoenenue haxmopog pucka. Jlns BbiABIEeHUS (PAKTOPOB PHCKA PA3BUTHUS OCIONKHEHHBIX
dbopM  Kapueca  aHAJIM3UPOBATM  KOMIUIEKC  MEIMKO-OMOJIOTHUYECKUX,  COMATHYECKHX,
MEIMKaMEHTO3HbIX, THTMEHUYECKUX, MUIIEBBIX M CTOMATOJIOTMYECKUX IMOKazareneil. K mMenuko-
OouonoruueckuM (hpakTopam OTHOCUIIM BO3pacT U moj pedéuka. [Ipu olieHke coMmaTHuecKoro craryca
YUUTBHIBAIA HO30JIOTMUECKYIO (DOpMY, TSHKECTh M MPOAOKUTEIHHOCTH OCHOBHOTO 3a00JIeBaHUA,
CTENEHb €ro KOMITIEHCAIINH, YaCTOTy 00OCTPEHUN U TOCIIUTAIIN3AIIH, a TAK)KEe HATMYUE COYETAaHHOU
COMATHYECKOM TMarojorud. B  KkauecTBe MEIWKAMEHTO3HBIX (DaKTOpOB  paccMaTpuBalId
MPOAOJIKUTENIBHOCTD JIEKAPCTBEHHOM TEPANUU, KOJIMYECTBO PETYISPHO MPUMEHSEMBIX IIPENAPATOB
Y UCTIOJIB30BaHUE CaxapoCoepKalluX JIeKapCTBEHHBIX GopM. JIOMONMHUTENBHO YUYUTHIBATH MPUEM
CPEJICTB, CIIOCOOHBIX YMEHBIIIATH CIFOHOOTACIICHUE WIIK U3MEHSTh COCTOSTHIE TKaHEH MOJIOCTH PTa.

K moBeneHueckuM M TMUrMEHUYECKHM (haKkTOpaM OTHOCHIIA YHCTKY 3yOOB pexe JIBYX pa3 B
CyTKHM, OTCYTCTBHE TIOMOIIM WJIM KOHTPOJISI CO CTOPOHBI POJMUTENEH, BBICOKYIO YacTOTY
ynotpeOaeHuss JerkoepMEeHTUPYEMbIX YIJI€BOJIOB, HOUYHbIE TPUEMBI TMHUIIH, OTCYTCTBHE
PEryJspHBIX TPO(PHIAKTHIECKUX OCMOTPOB U HEYIOBJIETBOPUTEIILHOE COCTOSIHUE TUTHEHBI TIOJIOCTH
pra no unngekcy OHI-S. Cpemu cromaronornyeckux (hakTOPOB OLICHHBAIM BBICOKME 3HAUYCHHS
unjekcoB ki, KITY u ko + KITY, Hainune MHOKECTBEHHOT'O MM JEKOMIIEHCHUPOBAHHOTO KapHeca,
paHee iepeHecEHHYI0 3yOHYI0 00J1b, HAIMYHE HEJIEYSHBIX KAPHUO3HBIX MOJIOCTEH i HECBOEBPEMEHHOE
oOpareHie 3a CTOMAaTOJIOTHYECKON MOMOIbI0. OCHOBHBIM HEOJIArOMPHUSATHBIM HCXOJOM CUHTAIIH
Hamu4ue y pebEHKa XOTs Obl OJHOTO 3y0a C MYJBIIATOM WM aMUKaIbHBIM TEPHOJIOHTHUTOM.
JIOTIOJTHUTETHHBIM KPUTEPHEM OCIIOKHEHHOTO TEUCHHsI ABISIIOCH 3HadeHune uHaekca pufa/PUFA >
1. IlepBoHa4anBHO MPOBOAMIIN OJHO(DAKTOPHBIN aHATN3 CBS3U KaXI0TO MOTEHIIHAILHOTO (hakTopa ¢
HAJIMYUEM OCJIOXKHEHHOTO Kapueca. [lokazarenu, UMeBIINE YPOBEHb CTaTUCTHYECKONW 3HAYUMOCTH
p<0,20, a TaxXke KIMHUYECKH 3HAYMMble TI€PEMEHHBbIE BKIIOYAIM B MHOTO(AaKTOPHYIO
JIOTUCTUYECKYIO0 PErPECCUOHHYIO MOJENb. Pe3ynbTaThl MPEACTaBISUIM B BUJI€ OTHOILIECHHS IIAHCOB

(OL) ¢ 95% noseputenbHbIM HHTEpBaTOM. CTAaTUCTUYECKU 3HAYMMBIMH CUUTAIU PA3JINUMs MPU
p<0,05.
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Bvi16oowi

1. Cpenu 115 oOcenoBaHHBIX JIeTel XPOHUYECKAss COMAaTUYECKas MaTOJIOTHs BhISIBICHA y 86
(74,8%), TOoraa Kaxk NpakTUYECKH 310pOBBIMH TIpu3HaHbI 29 (25,2%). Uucno aereii c comaTH4eCKUMHU
3200JIeBaHUSMU MPEBBIIIATIO YUCIIO MPAKTUIECKU 3/JOPOBBIX MAalMEHTOB B 2,97 pa3a.

2. CroMaroysiorMuecKMid  cTraTyc  OOCIEIOBAHHBIX  XapaKTepU30BalCs  BBICOKOM
MHTEHCUBHOCTBIO KapHUO3HOTO mporecca. MHOXKECTBEHHOE MOpa)keHHe 3yOOB YCTAaHOBIIEHO Yy 68
(59,1%) nereii, a BBICOKUI M OYEHb BBICOKMI MHAMBHyaJIbHBIN ypOBEHb MHTEHCUBHOCTH Kapueca
—y 49 (42,6%), Britouast 33 (28,7%) nauueHToB ¢ oueHb BhicokuM Y UK.

3. Ilo pesynbraTtam ounenku umHAekca OHI-S y 101 peGéHka Xxopommii ypoBEHb THTHEHBI
nosoctu pra BeisiBaeH 'y 17 (16,8%), ynoenerBoputenbHbii — y 75 (74,3%),
HEYJIOBIETBOPUTENBHBIE — y 9 (8,9%). CoueraHue NpeMMyLIECTBEHHO YJOBIETBOPUTEIbHON
TEKYIEH TMTHEHBI C BBICOKOW MHTEHCHUBHOCTBIO Kapueca Y 3HAYUTEIBbHOM YacTU JACTEM yKa3bIBaeT
Ha MHOTO(AKTOPHBIM XapaKTep KapHO3HOIO Ipoliecca M BEPOSTHOE BIUSHUE COMATHYECKHX,
MEINKAMEHTO3HBIX, MUIIEBBIX U MOBEACHUECKUX (PAKTOPOB.

4. B cTpyKType XpOHHYECKON COMAaTHYECKOM MaToNIO0ruu npeodiagany 3a00JIeBaHNs OPraHOB
IbIXaHus, AuarHoctupoBaHubie y 40 (46,5%) u3 86 nereilt ¢ coMaTUYeCKUMH 3a00JICBAHUSIMU, U
aJlJIepru4ecKkre CcocTosiHus, BbisiBIeHHbIE Y 20 (23,3%). B coBoKkymHOCTH pecrnupaTopHas u
aJJiepruveckasi maTtoyiorus cocrasuia 69,8% 3aperucTpupoBaHHBIX COMATUYECKUX 3a00JIeBaHUN.

5. BeIcoKasi pacnpoCTpaHEHHOCTh COMATUYECKOM MATOJOTHU U 3HAUYMTENbHASA J0JA JAETEU C
MHO>KECTBEHHBIM, BHICOKUM U OY€Hb BBICOKMM YPOBHEM HMHTEHCHBHOCTH Kapueca 0OOCHOBBIBAIOT
HE00XO0IMMOCTh KOMILUIEKCHOT'O CTOMATOJIOTUYECKOTO HaOIIOIeHUS, PETYISIPHBIX
npoUIAKTUYECKUX OCMOTPOB U MHAWBHUIyAbHBIX MPOTrpaMM NPOPUIAKTUKU ¢ YUYETOM XapakTepa
OCHOBHOT0 3a00J1€BaHMsI U IPOBOAUMON JIEKApCTBEHHOM Teparnuu.

6. Jlns ycTaHOBJIEHUS B3aUMOCBSI3M XPOHHYECKON COMAaTHYECKOM IaTOJIOTUU C TAKECThIO
KapHeca ¥ YaCTOTON ero OCJI0KHEHUH HeoOX0AMMO MPOBECTH CPAaBHUTEIbHbIN aHAIN3 MOKa3aTesel
kn + KIIY, YUK, OHI-S, pufa/PUFA, nyasnura M anukaabHOrO IMEPUOJOHTHUTA y JeTed ¢
COMAaTHYECKUMU 3a00JI€BaHUSMU U NMPAKTUYECKH 3710POBBIX MAIUEHTOB.
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Annomayusn. TybOepkyne3 c¢ mnpe-mmpokoir (mpe-IIIJIY-TB) u mmpokoil IekapcTBEHHOMN
ycroiunBocthio (LLIJIY-TB) ocrtaercs omgHoii u3 Hambonee CIOXKHBIX (OpM JIeKapCTBEHHO-
yCTOMUUBOro TyOepKyJie3a BClIeACTBUE OrpaHUUeHHs yKcia 3¢ (HEeKTUBHBIX IPOTUBOTYOEPKYIE€3HbBIX
IIpeNnapaToB U BHICOKOI'O PHCKa HEOJIaronpuATHBIX pe3yJjbTaToB Tepanuu. Llenbio uccienoBanus
ABIIANIACh OllEHKa AS((EKTUBHOCTU JICYEHUS M olpejaeseHue (aKTopoB, ACCOLUMPOBAHHBIX C
HeOnaronpusaTHeIM ucxooM y 6oabpHbIX npe-IIUIY-Th u HIJIY-TB B Keipreizckoit PecnyOunuke.
IIpoBenen ananu3 nanHbix 106 nanuenTos, u3 kotopbix 54 nmenu LLIUIY-Thb u 52 — npe-LLJTY-Th.
braronpusaTHBIM HCXO/IOM CUMTAJIOCh M3JIE€YEHHE; K HEOJIAaronpusTHBIM OTHOCHIIN HEI(P(PEKTUBHOE
JIeYeHUe, CMEPTh OT TyOepKyJie3a, CMepTh OT APYTUX MPUUMH, IEPEBO Ha MAJUIMATUBHYIO IIOMOIIb
U mortepro g HaOmoaeHus. [ omeHkw accommarnui npuMeHsuid kputepuit y*> Ilupcowna,
otHomeHne maHcoB (OR) ¢ 95% noBepuTenbHBIM HMHTEPBAJIOM M OMHAPHYIO JIOIMCTHYECKYIO
perpeccuto. braronpusTHbslit ncxo/ OblI 10cTUTHYT y 84,6% nanuentos ¢ npe-LHIIY-Tb ny 29,6%
6onpHbIX [IIJIY-TH (p < 0,001). [lancer HebnaronpustHoro ucxona npu JIY-Th 6putn B 13,06
paza Baimie no cpaBaenuto ¢ npe-11JIY-Th (OR = 13,06; 95% [AU: 5,04-33,89). HebnaronpustHbii
MCXOJ1 TaKXKe ObUI CBA3aH C YBEJIMYEHUEM YHCIIa MPEeALIeCTBYIOMUX 31130108 jedenus (p < 0,001)
1 HammaueM ocnoxHennit (OR =4,57; 95% JIN: 1,77-11,76; p=0,001). B MHOTrOdaKTOpHOI MOIETH
IJTY-Th coxpaHsii HE3aBUCUMYIO acCOIMAINI0 ¢ HeOmaronpusaTHeIM ucxoaoM (aOR = 9,32; 95%
J: 3,28-26,46; p < 0,001). ITomyueHHbIE pe3yabTaThl CBUIETEIBCTBYIOT, UTO PACIIMPEHUE CIIEKTPa
nexapcTBeHHON ycroiunBoct a0 LIJIY-TH sBisiercs OCHOBHBIM HE3aBUCHUMBIM (HDaKTOPOM
HEeOJIaronpusATHOTO pe3yJIbTaTa JISUSHUs B HCCIEJOBAHHOM KOTropTe.

Abstract. Pre-extensively drug-resistant tuberculosis (pre-XDR-TB) and extensively drug-
resistant tuberculosis (XDR-TB) remain among the most challenging forms of drug-resistant
tuberculosis due to limited therapeutic options and an increased risk of unfavorable treatment
outcomes. The aim of the study was to assess treatment effectiveness and identify factors associated
with unfavorable outcomes among patients with pre-XDR-TB and XDR-TB in the Kyrgyz Republic.
Data from 106 patients were analyzed, including 54 patients with XDR-TB and 52 with pre-XDR-
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TB. Cure was classified as a favorable outcome, whereas treatment failure, death from tuberculosis,
death from other causes, transition to palliative care, and loss to follow-up were classified as
unfavorable outcomes. Pearson's chi-square test, odds ratios (ORs) with 95% confidence intervals
(CIs), and binary logistic regression were used. A favorable outcome was achieved in 84.6% of
patients with pre-XDR-TB compared with 29.6% of patients with XDR-TB (p<0.001). The odds of
an unfavorable outcome were 13.06 times higher in patients with XDR-TB than in those with pre-
XDR-TB (OR=13.06; 95% CI: 5.04-33.89). Unfavorable outcomes were also associated with an
increasing number of previous treatment episodes (p<0.001) and the presence of complications
(OR=4.57; 95% CI: 1.77-11.76; p=0.001). In multivariable analysis, XDR-TB remained
independently associated with an unfavorable treatment outcome (aOR=9.32; 95% CI: 3.28-26.46;
p<0.001). These findings indicate that progression of the drug-resistance pattern to XDR-TB
represents the principal independent factor associated with unfavorable treatment outcomes in the
studied cohort.

Knoueswvie cnosa: tyOepkynes, nexkapctBeHHas ycroiumBocth, LIJIY-TB, mpe-LIJIY-TB,
3¢ (HEeKTHBHOCTS JICUCHH S, HEOJIArONPUSATHBIA UCX0/, (hakTopbl prucka, Keipre3ckas PecryOmnmka.

Keywords: tuberculosis, drug resistance, XDR-TB, pre-XDR-TB, treatment outcome,
unfavorable outcome, risk factors, Kyrgyz Republic.

JlexkapCTBEHHO-YCTOMUYUBBIN TyOepKyJe3 ocTaeTcs OAHOW M3 Hauboliee CIOXKHBIX MpobdiieM
coBpeMeHHOU ¢Tu3uatpuu. Pacmmpenue cnektpa ycroitumBocTH Mycobacterium tuberculosis
COIIPOBOKAAETCS COKPALICHUEM YHUCIIAa MOTCHIUAIBHO 3(P(EKTUBHBIX MPENapaToB, YCIOKHEHUEM
(dbopMHpOBaHUS TOJHOIEHHOTO pEXHMa TEpalud M IOBBIIICHHEM pHCKa HEOIAronpusTHOTO
pe3yJibTara JiedeHus. B cOOTBETCTBUY € AEUCTBYIOIMME ONIPEIEIeHUAMHA BeceMupHoOl opranu3anyu
3npaBooxpanenus npe-LIJIY-Thb xapakrepusyeTcst ycTOHUYNBOCTBIO K pUPAMITUIIUHY, C BO3MOKHON
JOTIOJTHUTEIFHOW YCTOMYUBOCTRIO K M30HUA3HY, U 1O KpailHel Mepe K OAHOMY (PTOPXUHOJIOHY.
[IJTY-Th pomnosHUTENbHO MpeArnojaraeT yCTOWYMBOCTh KaK MUHUMYM K O€JakBUIMHY WIH
nuHezomuay [1].

Takoe onpeneneHne uUMEET MNPUHLIUNUAIBHOE KIMHMYECKOE 3HAUYEHUE, IOCKOJBbKY
OelaKBWINH, JTUHE30JU] U (PTOPXUHOJIOHBI OTHOCSTCS K KJIIOYEBBIM KOMIIOHEHTaM COBPEMEHHBIX
PEXKUMOB JIEUEHHUSI JIEKApCTBEHHO-YCTOWUMBOro TyOepkyinesza. CoBpeMeHHble pekoMeHAanuu BO3
OpPHEHTUPOBaHBI Ha MCIOJIb30BaHUE Oosiee 3(PPEKTUBHBIX U KOPOTKHUX IOJIHOCTHIO MEPOPabHBIX
pexxumoB. B 2025 r. pekoMeHIaMM M0 JICUEHHUIO JIEKAPCTBEHHO-YCTOMUMBOrO TyOepKyie3a Obun
JIOTIOJTHUTENBHO PAaCHIMPEHBI, OJTHAKO BBIOOP peXUMa MO-NPEKHEMY HEOCPEICTBEHHO 3aBUCHUT OT
po¢uIIs JISKAPCTBEHHON YyBCTBUTEILHOCTH BO3OyauTens [1, 2].

HecmoTpst Ha TOCTUTHYTHIN NMpOrpecc, UCTOPUUECKHUE JaHHBIE CBUAETEIBCTBYIOT O HM3KOHN
s dexruBHocTu neuenus UIJTY-Th. B cucrematuueckom 0630pe u Metaananuse O. S. Pedersen u
COABT. CyMMapHasi J0Jsl YCIIEIIHOTro JieueHus B3pocibix nanueHToB ¢ LIJIY-Th cocraBuna 44,2%.
ABTOpBI OTZI€BHO MOJYEPKUBAIOT, UTO MOJTYUEHHBIH TOKa3aTeNb IPEUMYILIECTBEHHO XapaKTepPU3yeT
snoxy mnpexHero onpenenenus LIJIY-Tb um nomkeH CIyXUTb OPUEHTUPOM I CPABHEHUS C
pe3yJibTaTaMu COBPEMEHHBIX pPEXHUMOB [3].

B Keipreizckoit PecriyOnuke mpobiema nmeer ocoboe 3HaUYSHHE B CBSI3U C COXPAHSIOIIMMCS
OpeMeHeM JIeKapCTBEHHO-YCTOMYMBOro TyOepkyse3a. Panee mpoBeneHHOE HccIel0BaHUE MEINUKO-
COIMAIBHBIX XapaKTEPUCTHUK OONMBHBIX ToKa3zamo, 4to mnamueHtel ¢ [IJIY-Th mnpencraBnstor
KJIIMHUYECKH U COLMAIBHO YSI3BUMYIO KaTE€rOpPHIO, XapaKTEPU3YIOIYIOCs MOBTOPHBIMU SIU30/1aMU
JIeUeHHMsl, COMYyTCTBYIOILEH MaToMorhel u 0oJiee YacThIM OCIIOKHEHHBIM TeUeHHEeM 3a0oseBanus [4].
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B ykazannyro paboty Obutn BkitoueHbl 89 mammenTtoB ¢ LIJIY-Th u npe-ILIJIY-TH, torma kak
HACTOSIIEE UCCIEAOBAaHUE MOCBSIICHO IPYTOMY aCIEeKTy — Pe3yJbTaTaM JICYEHHUsS] U HE3aBUCUMOM
oLleHKe (haKTOPOB, CBA3AHHBIX C HEOIArONPHUATHBIM HCX0A0M. Panee Takxke Obliia U3yueHa CTpyKTypa
IIJIY-Tb B Keipreisckoir Pecnybnwke u  moka3zaHa HEOOXOIUMOCTh PAHHETO BBISBICHUS
JOTIOJHUTEIBHOM  YCTOMYMBOCTM M  COBEPUICHCTBOBAHUS TEPANEBTUUECKOINO MOHUTOPHUHIA
MaIMeHToB [5].

B nuteparype cpenu BO3MOXKHBIX (paKTOPOB HEOIArOMpHUSATHOTO pe3yjbTaTa JIEKapCTBEHHO-
YCTOHYMBOr0 TYyOEpKyje3a paccMaTpUBAIOTCS aHAMHE3 IPEIbIAYIIEro JICYEHUs, BBIPAKEHHOCTD
JIEKapCTBEHHON YCTONYMBOCTH, TSXKECTh 3a00JI€BaHUs, COMYTCTBYIOIIAs MATOJOTUS U MPOOJIEMBI
MpUBEPKEHHOCTU Teparuu [6—10].

B wactHocTH, cuctemarnueckuii 0030p K. Varshney u coaBT. mokaszai, 4To npeAmecTBYOMINN
TyOepKyJse3 OTHOCUTCS K HauboJiee YacTo perucTpupyeMbiM (pakTopaM HeOIaronpusTHBIX HCXOJI0B
npu LJTY-Tb [7].

[Ipu 5TOM HamM4KMe CTATUCTHYECKOH CBSI3M B OAHO(DAKTOPHOM aHAIM3€ HE CBUJICTEIbCTBYET
ABTOMATUYECKA O HE3aBUCHMOM IIPOTHOCTHMYECKOM 3HAYEHMM KOHKPETHOW XapaKTEpUCTHKHU. Jlis
BBIJICJICHUST (DaKTOPOB, COXPAHAIONIUX CBS3b C HMCXOJOM IIOCIE y4YeTa JPYrHX MEpEeMEHHBIX,
HE00X0IUMO MPUMEHEHHE MHOTO(MAKTOPHBIX CTATUCTUYECKUX MOJIENICH.

Llenp wuccnenoBanusi — OLEHUTH S(PPEKTUBHOCTH JIEYCHHS] U OMNPEICIUTh (PAKTOPHI,
aCCOIIMMPOBAHHBIE C HEONArONpUATHBIM HcxofoM y OonpHbIX mnpe-IIIJIY-Th u HUIY-Th B
Koipreisckoit Pecy6unuke.

Mamepuan u memoost ucciedo8arHus.

[TpoBenen ananu3 pe3ynbraToB jiedeHus 106 ManueHToB ¢ TyOepKyJIe30M C Mpe-IIMPOKON M
IIUPOKOM JICKaPCTBEHHON YCTOMYMBOCTHIO BO30ynutTens. B uccrmemyemyro koropty Bouuiu 54
(50,9%) mauuenta ¢ HIJIY-Th u 52 (49,1%) nanuenta ¢ npe-LLIIJIY-Th. B nepuon uccnenoBanus
BeJICHHE OOJIbHBIX JIEKAPCTBEHHO-YCTOMUUBBIM TYyOEpKyJI€30M OCYIIECTBISIOCH B COOTBETCTBHH C
KimHn4yeckum mpoTOKOJIOM IO AMArHOCTUKE U JICUEHUIO JIEKAPCTBEHHO-YCTOWYUBOTO TyOepKyJie3a
Koipreisckoit  PecnmyOmnuku, yTBEp)KIEHHBIM HpHUKa3oM MMHHCTEpPCTBA  3/1paBOOXPAaHEHUs
Keipreizckoit PecrryOmmku Ne816 ot 7 urons 2023 r.

JUId Ka)k10ro NalMeHTa YYUThIBAJICS KOHEUHBIN 3apEerMCTPUPOBAHHBIN pe3yibTar JiedeHus. B
UCXOJHOW 0a3e BBLAESUINCH CIEAYIOLIUE BApPUAHTHI: U3JIeueH, HedPPEKTUBHOE JIEYEHUE, CMEPTH OT
TyOepKyne3a, cMepThb OT JPYrMX IpPHYMH, NEPEeBOJ Ha NaJUIMATUBHOE JIEUEHUE U TOoTeps s
HaOIr0AeHUS.

Jlnst uHTerpanbHoil oneHKH 3¢ (GEeKTHBHOCTH UCXO0/bl ObIIM OOBEAMHEHB! B JBE KIMHUYECKU
3HaYUMBbIE KaTeropuu. brarompusTHBIM HCXOJOM CUMTAJIOCh U3JIedeHue. B kareropuro
HeOJIaronpusATHOIO UCXO/a BKIIOUYEHbI HE3()(PEKTUBHOE JeUeHUe, CMEepPTh OT TyOepKyJje3a, CMEPTh
OT JpYyruX NpUYMH, NEPEeBOJ Ha MaJUIMATUBHOE JIEYeHHE M ToTeps Juid HaOmoneHus. Takoe
00bEeTMHEHNE TO3BOJIMIO c(hOPMUPOBATH TAOIHUILY CONPSIKEHHOCTH 2X2 U MPOBECTH KOPPEKTHYIO
OLIEHKY CBSI3M MEKIY TUIIOM JIEKAPCTBEHHON YCTOMUMBOCTH U PE3YJIHTATOM TEPAINU.

B kauecTBe mOTEHUUANbHBIX (PAKTOPOB, CBS3aHHBIX C HEOJArONPUATHBIM HCXOAOM,
aHAJIM3UPOBAIM THIl JIEKAPCTBEHHOW YCTOMYMBOCTH, IMOJ MAIMEHTa, KOJIMYECTBO MPEIbIIyIINX
SMHU30/10B IPOTHUBOTYOEPKYIIE3HOTO JICUEHUS U HAIMYHME OCIOKHEHUH 3a00/1eBaHMsL.

B 3aBucuMocTH OT aHaMHe3a JeYeHHs MalMeHThl ObUIN pa3/ielieHbl Ha TPH TPYIIbL: paHee He
JIeYeHHbIe; UMeBLINe |2 MpeAbAYIIHNX 3113042 IPOTUBOTYOEPKYIIE3HOTO JIEUEHUS; UMEBILNE TPU U
0oJ1ee MpeabAyIIHNX TH30/10B.
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Craructuueckyro 0o0paOOTKYy BBIMOJHSIN C HCIONb30BaHueM Tmporpammbel IBM  SPSS
Statistics. KareropuanpHbie mokasaTenu MpeicTaBiIeHbl B BUIE A0COMIOTHBIX 3HAYEHUH U MPOLIEHTOB.
Jlnst OLeHKHM pa3nuuuil mpumeHsu kputepuid x> Ilupcona; mis Tabmur 2X2 JOMOTHUTEIHHO
OLIEHUBAJIM TOYHBIA KpuTepuil @umepa. Cuily accoyanuyd MEXAy HCCIeAyeMbIM (aKTOpOM H
HEONaronpusATHBIM HCXOAOM OINpeAeNsuin nocpeacTBoMm oTHomeHuss maHcoB (OR) ¢ 95%
JIOBEPHUTEIIbHBIM HHTEpBajioM (J1).

Jlnst ompeneneHns HE3aBUCUMOT0 BKJIa/la M3ydaeMbIX (akTOpOB ObLIa MOCTpOeHA OMHApHas
JIOTUCTHYECKAs] PErpecCUOHHAs MOJENb METOJOM HPUHYAUTEIBHOIO BKIIIOUYEHHUS IEPEMEHHBIX
(Enter). 3aBucuMas mnepeMeHHas KoaupoBaiach kak (0 — OmarompusatHeld wucxom, 1 —
HeONnaronpusATHBIA ucxod. B Moaens OZHOBPEMEHHO BKJIIOYANUCh THIT JIEKAPCTBEHHOU
YCTOWYMBOCTH, KOJMYECTBO NPEIBIAYIIUX AIH30/0B JICUYEHUS, IOJ U HAIUYUE OCIOKHEHUIL.
PedepentasiMu kareropusmu ciayxuiu npe-LLIITY-ThB, orcyTcTBUe MpenecTBYIOMEro JeueHHs,
YKEHCKHI NIOJI U1 OTCYTCTBHUE OCIIO)KHEHUI. Pe3ynbTarhl NpeACcTaBieHbl B BUJI€ CKOPPEKTUPOBAHHBIX
otHomeHu# mancoB (aOR) u 95% JIW. KauecTBo MOeny OLIEHUBAU C UCIIOIH30BAaHUEM KPUTEPHS
Xocmepa—Jlememoy wu  koddduimenta nerepmuHanuu - Hoiimkenkepka (Nagelkerke R?)
Kputnueckuii ypoBeHb CTATUCTUYECKOM 3HAUMMOCTH IPUHUMAIHU paBHbIM p<0,05.

Pezynomamot u o6cysncoenue

B o6meii uccnenyemoii koropre usjiedeHue Obu1o 3apeructpuponano y 60 u3 106 mauneHToB
(56,6%). Headdexrurroe sieuenmne ormedero y 21 (19,8%), cmepts ot Tydepkynesa —y 14 (13,2%),
CMepTh OT Apyrux npuuuH —y 2 (1,9%), nepeBon Ha namnmuatuBHoe jeueHue —y 5 (4,7%), noteps
g Habmonenuss — y 4 (3,8%) mauuenTtoB. Bee ciydyan mepeBoja Ha HalIMATHUBHOE JICYCHUE U
notepu i HaOmonenus Obutn 3apeructpupoBanbsl B rpynme LIJIY-Th. Tlocne obbenunenus
KOHEUHBIX PE3yJIbTaTOB OJArompusATHBIN Ucxox Obl1 ycTaHOBIEH y 60 (56,6%), HEOmaronpusTHbINA
—y 46 (43,4%) nmauuentoB (Tabnuua 1).

Tabnuna 1
SODEKTUBHOCTD JIEUEHHW A BOJIBHBIX IMTPE-IJTY-TE U LUJTY-TH (n=106)
Dppexmusenocms nevenus LHIJTY-TB, n=54 npe-LLIJIY-Tb, n=52 Bcezo
BraronpustHslil ucxon 16 (29,6%) 44 (84,6%) 60 (56,6%)
HeGnaronpustHeli HCXOJ 38 (70,4%) 8 (15,4%) 46 (43,4%)

Paznuuus Mexay rpynnamu ObUIM CTaTUCTHUYECKH BBICOKO3HAUMMbIMM (}*=32,606; df=1;
p<0,001). YcoBus ncnoiab30BaHUs KpUTEpUs x> ObLIIM COOMIOIEHBI: SIUEHKHU C 0’KU1aeMON YacTOTON
MeHee 5 OTCyTcTBOBaIM. TouHbIM Kpurepuid @Dumepa TakkKe MOATBEPAWI CTATUCTUYECKYIO
3HauuMocTh paznuuuii (p<0,001). Ilancel HeOmarompusitHoro mcxona y manuentoB ¢ IJIY-Th
obutn B 13,06 pasa Beimie, ueM y namnuentoB ¢ npe-lILIIJIY-Th (OR=13,06; 95% AW: 5,04-33,89).
Takum o0Opa3oM, yBeIWYEHHE CIEKTpa JIEKAPCTBEHHOM YCTOMYMBOCTH  COMPOBOXKJIAIOCH
BBIP@XEHHBIM yXYyILIEHUEM PEe3yJIbTaToOB Tepanuu. YacTtoTa 01aronpusTHOr0 UCX0/1a YMEHbIIAIaCh
¢ 84,6% mnpu npe-LLJIY-Tb no 29,6% mpu LIJIY-Th, To ectp Ha 55,0 mMpOIEHTHOTO IMyHKTA.
BrrsiBIeHHAs 3aKOHOMEPHOCTB COTJIacyeTcsi ¢ MeXIyHApOHBIMU JJAHHBIMU O MeHee OJ1aronpHsITHBIX
pe3yJbTaTax JIedeHUs Ipu Haubosiee BBIPAKEHHOH JIeKapCTBEHHOH ycToiiunBocTu. B Mertaananuze
Pedersen u coaBT. cymmapnas s dextuBrocts aeuenus Y -Th cocrasnsina 44,2% [3].

Opnako TmpsiMOe cpaBHEHUE AaOCONIOTHBIX TIOKa3aTelled OrpaHUuYeHO pazIuuMsIMH B
onpeaeneHussx HIJIY-Tb wu  npumensBmMXcs — pexumax — JedeHus.  JOmoaHUTEIbHbIM
MOJTBEPK/IEHUEM HEOOXOIMMOCTH YYUTHIBaTh COBPEMEHHOE OINpE/eeHHuEe JIeKapCTBEHHOMH
YCTOWYMBOCTH SIBIISIOTCA Pe3yJIbTaThl (hpaHiry3ckoi koroptsl Y. Kherabi u coaBT., rae npumeHenue
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nepecMoTpeHHbIX onpeaenennii npe-1JTY/IIJIY-Th usmMeHuno cTpykTypy cpaBHUBAaEMBIX TPy U
MOKAa3ajJ0 BJIMSHUE JAPYTUX XapaKTePUCTHK, B YACTHOCTH MPEAUICCTBYIOLIErO JIEUCHHUS U
IIpUBEPIKEHHOCTH [6].

Pe3ynbTarhl HACTOSIIETO UCCIEAOBAHUS TAKXKE CIIEAyET pACCMaTPUBATh B KOHTEKCTE Pa3inyuil
TEpaNeBTUYECKUX BO3MOKHOCTEH. B anamuzupyemoit koropte sedenHue npe-1IJTY-Th wame
KOHIICHTPHUPOBAJIOCHh BOKPYT OTPaHUYCHHOTO YHCIIa PEKHUMOB, Torjaa kak y OosbHbIx IIJIY-Th
OTMEYallaCh CYIIECTBEHHO 0OoJiee BBIPAKCHHAS TETEPOrCHHOCTh WHAMBUAYATH3UPOBAHHBIX
komOuHanwmii. B wactnoctu, pexxum BPal ucnonszoBancs y 10 (19,2%) Gonpubix npe-LLIJTY-Th u
He npumensuics y nanueHToB ¢ LIJIY-Th. IToutu nonoBuna 6onbubix HIJIY-Th — 26 u3 54 (48,1%)
— TONydYalW pa3linyHble WHAUBUAYyAIU3UPOBaHHBIE peXUMbl. COBpEeMEHHBIE KIMHUYECKHE
HCCIIE0OBAHUS IEMOHCTPUPYIOT BO3MOKHOCTD JIOCTHKEHUS 3HAYUTEIBHO JTYUIIUX Pe3yJIbTaTOB IPU
COXpAaHEHHOM aKTUBHOCTH KIIIOYEBBIX mpemnapatoB. B mccnenoBanumsix Nix-TB, ZeNix u TB-
PRACTECAL Oblmu mosydeHbl BBICOKHE IMOKa3aTeu d(MPEKTUBHOCTH MOJHOCTHIO MEPOPATHHBIX
PEXKUMOB, COJIEPIKAIMUX OCTaKBUIIMH, TPeTOMaHu 1 auHe3omua [ 11-13].

B TB-PRACTECAL 24-nenenvubiii BPaLM-pexxum mpoIeMOHCTPUPOBAT HE MEHBIIYIO
3¢ (HeKTHBHOCTE U OoJiee OJIAaroNpHUATHBINA MPO(UIL OE30MACHOCTH TI0 CPAaBHEHUIO CO CTAHIAPTHBIM
neuyenuewm [14, 15].

DOTO  JOMOJHUTENBHO  IOAYEPKUBACT 3HAUYCHHE MpenynpexacHus  (HopMupoBaHUS
YCTOMYMBOCTH K Ipernaparam, COCTaBJISIOMIUM OCHOBY COBPEMEHHBIX PEKHUMOB. 3HaUYMMas CBSI3b C
pe3yabTaTOM Tepanuu ObUIa BBIABJICHA W JJIs aHaMHe3a IpeamecTByromiero jedeHus. U3 106
nanueHToB 36 (34,0%) paHee He OTy4Yanu IPOTUBOTYOEpKYyIe3HOM Tepanuu, y 44 (41,5%) umernock
1-2 npeapiayumx snu3ona, y 26 (24,5%) — tpu u 6onee(Tabnuma 2).

Tabnuua 2
SOPEKTUBHOCTD JIEHEHNMS B BABUCUMOCTH OT KOJIMYECTBA
MNPEABIAYIINX DTTN3040B MPOTUBOTYBEPKYJIE3HOU TEPAIINUA
Konuuecmeo npeovioyuux sanuzo0os Hebnazonpusmnuiii ucxoo  bBnaeconpusmmuviii ucxoo  Bcezo
Panee He neunnucey 6 (16,7%) 30 (83,3%) 36
1-2 snm3ona 23 (52,3%) 21 (47,7%) 44
>3 3307108 17 (65,4%) 9 (34,6%) 26

YacroTa HEOIAroNpUSTHBIX PE3yIbTaTOB MOCIEI0BATEILHO BO3pacTaia Mo Mepe yBEIHUCHUs
YHUCIIa MPEeABIIYIINX MU3040B Tepanuu: ¢ 16,7% cpenu panee He Te4eHHBIX 10 52,3% npu HATUIUH
1-2 u no 65,4% npu Tpex u Oonee snu3oaax. Paznuuns ObLIM CTATUCTUYECKH BBICOKO3HAYMMBIMU
(x*=17,000; df=2; p<0,001). Jluneiinplii TpeHa Takke ObLT cTaTUCTHYEeCKH 3HaYUMBIM (p<0,001).
[TonydyeHHass 3aKOHOMEPHOCTh COTJIACYETCSl C JUTEpaTypHbIMH JaHHBIMH. B cuctematnueckom
o030ope Varshney © coaBT. MpeaIIeCTBYIONMNA TyOepKyJsie3 SBISJICS OJHMM U3 HauOoiee
MOCJIEI0BATEIBHO BBIBISIEMBIX (PakTOpoB HeOIaronpuaTHoro pesynbrara npu LLIJIY-Tb [7].

B meraananm3e Xi U COaBT. paHee NUArHOCTHPOBAHHBIA TyOepKyye3 M MpeaIIecTBYIOIas
MPOTUBOTYOEPKYJIE3HAs Tepanus Takke OB TECHO CBSI3aHBI C JIEKAPCTBEHHO-YCTOWYMBBIMU
dhopmamu 3a0oneBanus [8].

KnuHuueckn Takas CBSI3b MOXET OTpakaTh HE TOJBKO HEMOCPEICTBEHHOE BIIHSHHE
MpebIAyIIeld Tepanuy, HO U HAKOIJICHHYIO TsSKecTh 3a0oseBanus. [IoBTOpHO jeueHHbIe OOIBHBIE
qamie WMEIOT JUIMTENbHBIA aHaMHe3 3a0oiieBaHUsA, OOJee CIOXKHBIM CHEKTp JEKapCTBEHHON
YCTOMYMBOCTH M OTpaHMUYEHHOE KOJIMYECTBO MPEMapaToB C COXPaHEHHOW aKTHBHOCTHIO. MIMEHHO
MOATOMY KOJIMYECTBO TPEANIECTBYIOIINX 3IH30/I0B CIEAYET paccMaTpUBaTh OJHOBPEMEHHO Kak
aHAMHECTUYECKUI TOoKa3aTellb W TMOTEHIMAIBHBI MapKep CIOKHOCTH KIMHUYECKOW CHUTYallWu.
OcnoxxHeHus: TyOepKyJIe3HOro IMpoliecca ObUTH 3aperucTpupoBansl y 27 (25,5%) mauuentos. [Ipu
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HAJIMYUU OCJIO)KHEHUN HeOIaronpusTHeIA ucxon otMeueH y 19 u3 27 6onbHbIx (70,4%), Toraa kak
cpeau manueHtoB 0e3 ocnokHeHud — y 27 uz 79 (34,2%). Paznuuusa ObUIM CTaTUCTUYECKU
sHaunMbIMH (*>=10,731; p=0,001; Tounstit kputepuiit Gumepa p=0,001). [Llance HeGIaronpusTHOrO
MCXO0/1a y MAIMEHTOB C OCJIOKHEHUsIMU ObLTH B 4,57 pasa BbIIIE, 4eM Y OOJbHBIX 0€3 OCIOXKHEHUIH
(OR=4,57;95% [AU: 1,77-11,76). BeposATHO, OCIOXKHEHHS B JAHHOM CIy4ae ClielyeT paccCMaTpuBaTh
MIPEK/IE BCEro KaK MOKa3aTeib TSXKECTH TyOepKyJe3HOro mpoiecca. Mx Hamu4re MOKeT OTpaXkaTh
Oosiee BBIPAKEHHOE CTPYKTYPHO-(QYHKIMOHAIBHOE MOPAKEHHE JIETKMX M O0Ilee yXyIIIeHue
KIMHUYECKOT'O COCTOSIHUSA ManueHTa. Bmecte ¢ TeM o1HO(paKTOpHAS aCCOLMAIIHS e1lIe HE T0KA3bIBAET
HE3aBHCHMOTI'0 IIPOrHOCTUYECKOT0 3HAYEHHS OCI0XKHEeHHH. CTaTUCTUYECKH 3HAUUMOM 3aBUCHMOCTH
pe3yJibTara JIeUeHHs OT I0JIa MalreHTa He ycTaHoByieHo. Cpenu My>KUiH HeOJaronpusTHhIN UCXO0.T
ormeueH y 31 u3 67 (46,3%), cpenu sxeHuH —y 15 u3 39 (38,5%); OR=1,38 (95% AU: 0,62-3,08),
p=0,434. OrtnenbHOro BHUMaHMS 3aciIy’KMBaeT CONYTCTBYyIoLlas marojorus. B  panee
OmMyOJIMKOBAaHHOM HCCIIEOBAaHUU MEIUKO-colManbHOro moprpera OonbHbix IIJIY-Th B
Koipreisckoit PecnyOnmke ObUIO TOKa3aHO, YTO COMYTCTBYIOIIME 3a00JIeBaHUSA IIUPOKO
MIPEJICTABIICHBI y TOW KaTErOpHUH MAIlEHTOB, IPHYEM HanOoJIee YacTO PETUCTPUPOBATUCH CaXapHBIN
nuabeTr u anemus [4].

Ta6nuna 3
DOOEKTUBHOCTD JIEYEHUS B 3ABUCUMOCTU OT HAJIMUM S OCJIOXKHEHUI
Hanuuue ocnoorcnenuti Hebnazonpusmuuiii ucxoo brazonpusmuuiii ucxoo Bcezo
OCn0XHEHHUS OTCYTCTBYIOT 27 (34,2%) 52 (65,8%) 79
OcCn0XXHEeHUS UMEIOTCS 19 (70,4%) 8 (29,6%) 27

MexyHapoJHbIE JaHHBIE TaKKe CBHJIETEIbCTBYIOT O BO3MOXXHOM HEOIAromnpusITHOM
BIIUSIHUM CaxapHOro nuabeTra Ha pe3ysbTaThl JICYCHHs JIEKApCTBEHHO-YCTOMUMBOTO TyOepKylesa
[14].

B anammse otTnenpHBIE HO30JIOTUYECKHE TPYIIBI OBUTM MAJIOYMCIEHHBIMH, ITO3TOMY HX
BKJIFOYEHHE B MHOTO(AKTOPHYIO MOJEIb 110 OTAEIbHOCTH HE MPOBOANIIOCH.

Mnozoghakmopnwiti ananus. JIns onpeaeneHns HE3aBUCUMOTO BKJIa/1a UCCIIEyeMbIX (DaKTOpOB
Obl1a TIOCTpOEHA OWHApHAas JIOTUCTHUYECKas pEerpecCMoHHas Mojeiab. Mojenb B IeloM Oblia
CTaTUCTUYECKH 3HauuMon (y*=42,467; df=5; p<0,001. 3nauenume nceBaOKOIQDULIMEHTA
nerepmuHaiuun Kokca—Caenmna (Cox & Snell R?) cocraBuno 0,330, a nceBmokoddduirienta
nerepmunanu Halmxenkepka (Nagelkerke R?) — 0,443. Kpurepuii Xocmepa—Jlemeroy He BbISIBIII
CTaTUCTHYECKH 3HAUNMBIX PACXOKICHIH MEX Ty HAOII0AaeMbIMU U TPOTHO3UPYEMBIMHU 3HAYCHUSIMHU
(*=3,741; df=6; p=0,712), uTo yka3bIBajI0 Ha MPUEMIIEMOE COOTBETCTBUE MOJICIIH JIAHHBIM.

5 Tabmnuia 4
MHOI'O®AKTOPHBIN AHAJIN3 ®AKTOPOB,
ACCOLUMMPOBAHHBIX C HEBJIAT'OIIPUATHBIM NUCXOJ0OM JIEYEHUA
Daxmop aOR 95% 11 p
TY-Tb, pedepenc — npe-1LIJIY-Th 9,32 3,28-26,46 <0,001
1-2 mpeapLAyIuX 3113013, pedepeHc — paHee He JISUUIICs 2,20 0,63-7,66 0,215
>3 npebIAyIInX AH3010B, pedepeHc — paHee He JIeUnIcs 2,59 0,60-11,19 0,203
Mysxckoit o, peepeHc — KEHCKUI 0,98 0,35-2,76 0,967
Hanwuue ocinoxuenni, peepeHc — OTCyTCTBHE 2,87 0,87-9,41 0,083

[Tocne onnoBpemenHou koppektupoBku LIIJIY-Th ocraBancs e AMHCTBEHHBIM CTaTUCTUYECKHU
3HAYUMBIM He3aBHUCUMBIM (akTtopoMm. VY OonbHbix [JIY-TB ckoppekTHpoBaHHBIE IIIAHCHI
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HeOIaronpusTHOTO pe3ysibTaTta Obut B 9,32 pasa BbIlIE 10 CPaBHEHHIO ¢ TarmenTamu ¢ npe-1HIJTY-
Tb (aOR=9,32; 95% JAU: 3,28-26,46; p<0,001).

KonnuecTBo mpenplaymux 3MU30[0B JIEUEHUS I0CIE KOPPEKTUPOBKH CTATUCTHUYECKOMN
3HAYUMOCTHU He coxpansuio. [Jns 1-2 snuzonoB aOR cocrasuiio 2,20 (95% AU: 0,63—-7,66; p=0,215),
i tpex u 6onee — 2,59 (95% AU: 0,60-11,19; p=0,203). dakTop KOIWYECTBA MPEABLAYIINX
SMU30/10B B IIEJIOM TaKX€ HE JIOCTUI CTAaTUCTUYECKOM 3HAYMMOCTH. AHAJIOTMYHOE H3MEHEHHE
HaOII0AaIO0Ch JUIA OCIOKHEHUH. HecMoTpst Ha BBIpaXEHHYIO acCONMALUI0 B OJHO(AKTOPHOM
aHanuse, nocie koppektuposku aOR cocrasuio 2,87 (95% AU: 0,87-9,41; p=0,083). Hanpasienue
a¢dekTa coXpaHMIOCh, OAHAKO TOBEPUTEIbHBINA HHTEPBAJ BKIOYAN eAMHUIY. J[aHHbIE pe3yIbTaThl
UMEIOT  Ba)XXHOE  METOJIOJIOTMYECKOe  3HayeHue. BplpaxkeHHas  oIHO(aKTOpHas  CBs3b
IIPEILIECTBYIOLIETO JICYEHUSI U OCJIOKHEHUH C UCXOJO0M YaCTHYHO MOXKET OOBSICHATHCS TEM, YTO
JaHHBIE XapaKTEPUCTHUKU Yalle COYETAIOTCs ¢ Ooiee TsHKenbIM MpoduiaeM JeKapCTBEHHON
yctodunBoctu.  CriejoBaTeabHO, PACCMOTPEHHME  OTAENbHBIX  (akTOpoB 0e3  B3aUMHOM
KOPPEKTUPOBKHU CIIOCOOHO MEPEOIICHUBATh X HE3aBUCHUMOE BIIHSHHE.

B wmuorogaxrTopaoit mogenu mmenno craryc HIJIY-TB ocraBaics nHambonee ycTOHYMBO
CBSI3aHHBIM C HEOJIaronpHusATHBIM pe3ynbTaToM. C KIIMHUYECKONW TOUKHU 3pEHUS TO MPEACTaBIAETCS
3aKOHOMEpHBIM: coBpeMeHHoe ompenenenue LIIJIY-THh HenmocpencTBEHHO OCHOBAaHO Ha IMOTepe
aKTUBHOCTH OJTHOTO U3 KJIFOUEBBIX MpPENaparoB rpymnmbsl A — OelakBUIMHA WU JIUHE30JUAa — Ha
(hoHE yKe UMEIOIIEHCS YCTOMYNBOCTH K PTOPXUHOJIOHAM [ 1, 2].

Takum oOpazom, mnepexox k UIJIY-Th o3Hagaer He MPOCTO YBEIMYCHHE YHUCIIA
3aperuCTPUPOBAHHBIX  PE3UCTEHTHOCTEH, a IMOTepl0 OJHOrO U3 Haubolee 3HAUYUMBIX
TEpaneBTUUECKUX KOMIIOHEHTOB. ClieyeT Takke OTMETHTb, YTO MOJYyYEHHBIH IIUPOKHIA
noseputenbHbIi uHTepBa At aOR HIUTY-Tb (3,28-26,46) yka3pIBaeT Ha OrpaHUYEHHYIO TOUHOCTb
omleHKH 3¢ (deKTa, CBA3aHHYIO B TOM 4YHCIE ¢ 00beMOM BBIOOpKH. OJHAKO HIKHSSI TpaHUIA
JIOBEPUTEIBHOTO MHTEPBAIa OCTAETCS 3HAYMTEIBHO BBIIIE €MHHULIBL, @ CTATUCTUYECKAs 3HAYMMOCTb
accolMalluy SBJISIETCS BBICOKOW. B 11e70M pe3yibTaThl CBUAETENBCTBYIOT O TOM, YTO JJIsl OLEHKH
IIPOrHo3a OOJBHOIO JIEKAPCTBEHHO-YCTOMYMBBIM TYOEpKYJI€30M HEIOCTAaTOYHO AaHAJIU3UPOBATH
OTJENbHbIE KIMHUYECKHE WJIM aHaMHECTHYECKHE XapaKTepucTHUKU. HeoOXoaum KOMIIEKCHBII
NOJX0/, OOBEAMHSAIOUMH NpodUiIb JIEKAPCTBEHHOM YCTOWYMBOCTHM, WCTOPHIO JIEYEHUS U
KIIMHUYECKOE COCTOsiHUE nanueHTa. CounanbHas U MCUX0I0rnyecKas Moiaep kka TakkKe COXpaHseT
3HA4YCHHE, TOCKOJIbKY MEPOIPHSTHS IO TOBBIIICHUIO TMPUBEPKEHHOCTH CIHOCOOHBI YIydIIaTh
pe3ysbTaThl NPOTUBOTYOEpKye3Hol Tepanuu [10].

3aknouenue

[IpoBeneHHOE HMcceqOBaHNE TTOKA3aJI0, YTO PE3yJIbTaThl JeueHust 0onbHbIX Tipe-1IJIY-Th u
HIJIY-Th cymectBeHHO pa3znuuarotcs. biaronpusTHeid ucxoa ObUT 3apeructpupoBan y 84,6%
narueHToB ¢ npe-1LIIJIY-Th u tonbko y 29,6% Goneubix LIJIY-Th (p<0,001). B ogHodakTopHOM
ananuze Hanmuuue [LIJTY-Th compoBoxknanock yBenndeHHEM IIAHCOB HEOIAronmpusSTHOTO MCXO0/a B
13,06 paza no cpaBaenuto ¢ npe-LIJIY-Tb (OR=13,06; 95% IU: 5,04-33,89). HeGnaronpusitHbie
pe3yabTaThl JICUEHUs TaKXKe 4Yalmie HaOII0JaluCh y TAIMeHTOB C IOBTOPHBIMH JMH30JaMHU
MPOTUBOTYOEPKYJIE3HOM Tepanmuu W MpPH HAJUYMK OCJIOKHEHUH 3aboneBanHus. OnHako mocie
OTHOBPEMEHHOTO  y4eTa HCCIeAyeMbIX (aKkTOpOB B  MHOTO(AKTOPHOH  JIOTUCTHYECKON
perpeccuonHor monenu umeHHo LIJIY-Th coxpaHsin HE3aBUCUMYKO CTaTUCTUYECKH 3HAYUMYO
accommarnuioo ¢ HeOmarompusaTHBIM ucxogom (aOR=9,32; 95% JU: 3,28-26,46; p<0,001).
KonuyecTBO mpeaplIymux SMHU30/I0B JICUEHUS, HATWYUE OCIOKHEHWHA W TIOJ TAI[MEHTa IOCe
KOPPEKTUPOBKHU CTATUCTHUECKON 3HAUMMOCTH HE COXpaHsIu. TakuM 00pa3oM, pacinpeHne CIeKTpa
nexkapcTBeHHOH ycroitunBoct A0 LIJIY-Th sBnsercs kinoueBbIM (GakTOpOM, aCCOLMMPOBAHHBIM C

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 177




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne10 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/131

yXyAIIEHUEM pe3yJbTaToB JIeUeHUS B HcclefAoBaHHON koropre. [lomydeHHble JaHHBbIE
MOJYEPKUBAIOT  3HAYEHHE PAHHEr0  ONpENeNeHHUs  IOJHOrO  Npoduist  JeKapCTBEHHOU
qyBCTBUTEIHbHOCTH Mycobacterium tuberculosis, cBoeBpemeHHOTO (hopmupoBaHus 3(h(HEeKTHBHOTO
peKHMa Tepanuu U MPEAYIPESKICHUS TaTbHEUIIEH aMIUTH(PUKAIIIN JTEKaPCTBEHHONH YCTOWYMBOCTH
y 60oabHbIX nipe-1TJTY-Th.
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KOMIIVIEKCHASA ITPEJJOINEPAIIMOHHA A TUAT'HOCTHUKA
N OYHKIHHOHAJIBHAS OHEHKA PYBHOBBIX CTPUKTYP IIMIIIEBOJA
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COMPREHENSIVE PREOPERATIVE DIAGNOSIS AND FUNCTIONAL
ASSESSMENT OF CICATRICIAL ESOPHAGEAL STRICTURES

©Toktogaziev B., ORCID: 0000-0001-6964-1269, SPIN-code: 4789-9952, Ph.D., Kyrgyz State
Medical Academy named after I. Akhunbaev, Bishkek, Kyrgyzstan, Toktogaziev bakyt@mail.ru

Annomayus. IlpencraBiaeHbl pe3ysbTaThl KOMIUIEKCHOW MPEIONEPAIIMOHHON TUAarHOCTHKU U
(GYHKIIMOHATFHOW OIIEHKH PYOIIOBBIX CTPUKTYp NuIeBoAa. [IpoBeneH peTpoCHeKTUBHBIN aHaIHU3
naHHbIX 143 manueHToB ¢ pyOLIOBBIMH CTPUKTYpaMU MHUIIEBOJA, KOTOPBIM BBINOIHSIIOCH
KOMIUIEKCHOE€  OOCJeZOoBaHME  TepeJ]  MUHMHHBA3MBHBIM  XHPYPTUUECKHM  JICUYCHHEM.
JlnarHoCcTUYECKHI KOMIUIEKC BKITFOUAJI OLICHKY Kajlo0 ¥ aHaMHe3a, 330(haroracTpo/1y0IeHOCKOIINIO,
KOHTPACTHOE PEHTICHOJIOTMYECKOE HCCIICJOBAaHHE IHILNEBOAA, MAHOMETPUI0O U  OICHKY
HYTPUTUBHOTO cTaTyca. Mcnoap3oBanue B3anMOIOMOTHSIIONINX METOIOB MTO3BOJISIET OTHOBPEMEHHO
XapaKkTepu30BaTh AHATOMHUYECKHE OCOOCHHOCTH CTPUKTYPbl M (YHKIIMOHAJIBHOE COCTOSHUE
MUIIEBO/A; TAKOW KOMIUIEKCHBIN MOAXO0J] COOTBETCTBYET OOIIMM MPUHIIMIIAM IPEIoNepariuoOHHOMN
(GyHKIIMOHATBFHOW OIIEHKH 3a0oseBaHuii nuiieBoja. [Ipu comoctaBieHuu pe3yiabTaToOB Pa3InYHBIX
METOJIOB JIEKOMIICHCUPOBAHHOE (YHKIIMOHATBLHOE COCTOSIHHE MUIIEBOJA OBbLIO YCTAHOBJICHO IO
naHHbIM MaHoMmeTpuu y 90,9% mnanueHToB, IpH 3HAOCKONHMYECKOW oueHke — y 87,4%, npu
PEHTTEeHOJIOTUYECKOM HccaenoBaHuu — y 83,2%. [lomyueHHbIe pe3yibTaThl TOKa3bIBAlOT BHICOKYIO
YaCTOTY BBIPAKEHHBIX (PYHKIIMOHAIBHBIX HAPYIICHUH y MAIMEHTOB C PyOLIOBBIMU CTPUKTYPaMH U
pa3nuyus B AMATHOCTUYECKOW HHPOpMAIUH, TTOTy4yaeMOM MPH UCTIOTb30BaHUU OTIEIHHBIX METOJIOB.
KomrmiekcHas mpepomnepalnoHHasl OleHKa aHATOMHUYECKMX U (PYHKIIMOHATBHBIX XapaKTEPUCTHK
pyOII0BOM CTPUKTYPHI TTO3BOJISIET MOTYYUThH 00JIee TIOJIHOE MPEACTaBICHUE O COCTOSIHUU TMUIIEBOIA
1 chopMupoBaTh HHGOPMAIIMOHHYIO OCHOBY JIJISl TOCJIEYIONIErO BEIOOpA JIeueOHOM TaKTHUKH.

Abstract. This study presents the results of a comprehensive preoperative diagnosis and
functional assessment of cicatricial esophageal strictures. A retrospective analysis was performed on
143 patients with cicatricial esophageal strictures who underwent comprehensive evaluation before
minimally invasive surgical treatment. The diagnostic workup included assessment of complaints and
medical history, esophagogastroduodenoscopy, contrast radiographic examination of the esophagus,
manometry, and nutritional assessment. Comparison of the diagnostic modalities showed
decompensated esophageal functional status in 90.9% of patients according to manometric
assessment, 87.4% according to endoscopic evaluation, and 83.2% according to radiographic
examination. These findings demonstrate a high prevalence of severe functional impairment among
patients with cicatricial strictures and differences in the diagnostic information provided by individual
assessment methods. Comprehensive preoperative assessment of the anatomical and functional
characteristics of cicatricial esophageal strictures provides a more complete characterization of
esophageal status and may serve as an informational basis for subsequent treatment planning.

Kniouesvie cnosa: pyOIoBas CTPUKTYypa [HILEBOIA; JIMArHOCTHKA;
330(aroracTpoyoI€HOCKONHS; (YHKIIMOHAIBLHOE COCTOSIHME THINCBOAA; MPEAONEPAIHOHHOE
o0cienoBasue.
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Keywords: cicatricial esophageal stricture; diagnosis; esophagogastroduodenoscopy;
esophageal functional status; preoperative assessment.

PyO1ioBble CTPUKTYpPBHI NMUIIEBOAA OTHOCATCS K TSDKEJBIM IMOCTEICTBUSAM MOBPEXKACHUS €T0
CTCHKH M COMPOBOXKIAIOTCS CTOMKUM CY>KEHHEM IPOCBETa, HapyIIEHHWEM MPOXOXKACHUS MHUIIA U
nporpeccupoBanueM aucharud. Hanbosnee CIOXHBIMHU SIBISIOTCS MPOTSKEHHBIE U BBIPAKECHHBIC
CTPUKTYpBI, NPU KOTOPHIX AaHATOMUYECKHE H3MEHEHUsI COUETAIOTCS C HApyLIEHHMEM MOTOpPHO-
HBaKyaTOPHOW (YHKIMHM NHIIEBOJA. DTO ONpeAessieT HeOOXOAMMOCTh KOMIUJIEKCHOH OLIEHKH
COCTOSIHMSI OpraHa mnepeji BLIoopoMm JiedeOHoM TakTuku [ 1-3].

B cTpykType mpuunH 100pOKAaYeCTBEHHBIX CTPUKTYP 0CO00€ MECTO 3aHUMAIOT MOCIEACTBUS
XMMHUYECKUX OKOroB nuiieBoja. Ilpouecchl BocmajeHus, 3aXHUBIEHUS W IOCIEAYIOLIETO
¢ubpo3upoBaHusl IOCIE BO3ACHCTBUS €IKHUX BEIIECTB MOTYT HPUBOAUTH K (HOpMUPOBAHHIO
MPOTSHKEHHBIX U MHOKECTBEHHBIX PYOIIOBBIX M3MEHEHUH. TSKeCTh TAKUX MOPAKEHUHN ONpeeIeTcs
HE TOJIbKO CTEIEHBIO CYKEHHsI IPOCBETa, HO U MPOTSHKEHHOCTHIO MATOJOTUYECKOTO Y4acTKa, ero
JOKanmu3anuen 1 pyHKIMOHAIBHBIM COCTOSIHAEM MHIIeBoa [2, 4, 5].

DOHAOCKOMYECKOE HCCIIEIOBAHNE SIBIISIETCSI OJHUM M3 OCHOBHBIX METOJOB OOCIEIOBaHUS
MAIUEHTOB C Auc(aruei U mo3BoJseT HEMOCPEACTBEHHO OLIEHUTh MPOCBET MUILIEBOAA, JIOKATH3AIIIO
Y BBIPAKEHHOCTD CY>KEHHUS, COCTOSIHUE CIM3UCTON 000I0YKH, a TAaKKE BO3MOKHOCTh MPOXOXKICHUS
SHJIOCKOTA uepe3 00J1acTh CTPUKTYPHI [3, 6].

Bmecre ¢ Tem  3HAOCKONMYECKas ~KapTUHA  IPEMMYLIECTBEHHO  XapaKTepU3yeT
Moponoruueckue 0COOCHHOCTH IMOPAKEHUS M HE BCErJa IMO3BOJISIET B MOJHOW MEpe OLIEHUTHh
MPOTSHKEHHOCTh U (YHKIIMOHATBHOE COCTOSHUE TuIIeBoja. KOHTpacTHOE PEeHTTEeHOIOTHYecKoe
HCCJIEIOBAHUE JIONOJHSAET HHAOCKONMYECKHE JaHHbIE M I03BOJISIET ONPEACIUTh YPOBEHb U
MPOTSKEHHOCTh CYXKEHHSl, OCOOEHHOCTH NPOXOXKIEHHUS KOHTPACTHOIO BEILIECTBA M COCTOSHUE
MUINIEBO/Ia BBIIIE 30HBI CTeHO3a. OCOOEHHO BaKHOE 3HAYCHME JAHHBIM METOJ COXpaHseT NpU
BBIPQ)KEHHBIX U MPOTSHKEHHBIX PYOLIOBBIX HM3MEHEHMSX, KOI/la IMPOXOXKACHUE SHIOCKOMa dYepe3
00J1aCTh CYKEHHS OTPAaHUYECHO WU HEBO3MOXKHO [ 1, 3].

OYHKIMOHAIBHYIO COCTaBISIOUIYI0 00CIeA0BaHUS JOINOJIHAET MaHOMETPUsl IHILEBO/A.
HccnenoBanre MOTOpHOW (YHKIMH TO3BOJISET OLEHHUTh IEPUCTATBTUYECKYI0 AaKTHUBHOCTb U
BBIPQ)XEHHOCTh (DYHKIIMOHAJIBHBIX HApYyILIEHHH, KOTOpBIE HE BCET1a MOTYT OBITh ONPEEIeHbI TOIBKO
aHaTOMUYEeCKUMU MeTojaMu. KomIuiekcHOe ncnob30BaHne MOP(oIoruueckux U QyHKIMOHAIbHBIX
METOJIOB O0CIIEZIOBAHMSI MMO3TOMY IPEACTABISAET OCOOBIM MHTEpEeC MpU IUIAHUPOBAHUM JIEUEHUS
NAleHTOB CO CIIOKHBIMU pPYOLIOBBIMH CTpUKTypamu. He MeHee BakHOM cocTaBistomen
IIPEONIePALMOHHON OLIEHKH SBIsI€TCS HYTPUTUBHBIN cTaTyc. JlmuTensHas qucdarus u orpaHuYeHue
IpHeMa MUIIA MOTYT COIPOBOXKIAThCS CHM)KEHHEM MacChl Tella, TUIIONPOTEUHEMUEH U APYyTUMU
MPOSBIICHUSIMU ~ HYTPUTUBHOM HEJAOCTATOYHOCTH. Y  MAIMEHTOB, KOTOPBIM IIJIAHUPYETCS
PEKOHCTPYKTHUBHOE XMPYPrUYeCKOe BMEIIATENbCTBO, BBISIBIEHUE M KOPPEKIMS TaKUX HapyLIICHUN
UMEIOT 3HA4YeHWE I TOATOTOBKM K OIEpaldd M CHIDKEHUS pPHUCKa I10CIIEONepallnOHHbIX
ocliokHeHuH [4, 5].

B wmarepuanax HacTosIIero HCCIEAOBAHUA y NAIMEHTOB C pPYOIOBBIMU CTPUKTYpamMHu
npeobiiaany nopakeHusi BepxHen Tpetu nuieBoaa (68,5%), cpeansist NpOTSKEHHOCTh CTPUKTYPBI
cocTaBisiia 3,7 M, a MUHUMANbHBIN TuameTp npocsera — 1,0 MM, YTO XapaKTepu3yeT UCCIIeyeMbIi
KOHTHHI'€HT KaK TpYMIy CO 3HAYMTEIbHBIMH aHATOMUYECKHMMM M3MEHEHUSIMM MHIIeBoJa. B aTux
YCIIOBUSX HCIOJb30BAaHUE OJHOTO JUATHOCTHYECKOI'O METOJIa MOKET ObITh HEJAOCTAaTOYHBIM IJIs
MIOJIHOIIEHHON MpeIoNepalliOHHON XapaKTepUCTUKH 3a0ojeBaHus. B cBs3u ¢ 3TUM akTyalbHBIM
ABIISICTC M3YYCHHE BO3MOXKHOCTEH KOMIUIEKCHOTO TOAX0/a, OOBEIUHSIONIEr0 KIMHUYECKHE
JaHHbIe, 930()aroracTpolyoJCHOCKOINNIO, KOHTPAaCTHOE PEHTICHOJOTHYECKOE HCCIeI0BaHuE,
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MaHOMETPHIO U OLIEHKY HYTPUTUBHOTO cTaryca. [lonydeHHass COBOKYIMHOCTh MH(GOPMAILUU MOKET
MCIIOJIb30BATHCS IS XapaKTEPUCTUKNA aHATOMUUYECKOTO U (DYHKIIMOHATIBHOTO COCTOSHUS MUILEBOIA
Y TIOCTIIYIONIETO 00OCHOBAHUS JIedeOHOM TakTHKH [7-11].

Henp ucciienoBanust — OIEHUTH PE3yJIbTaThl KOMILUIEKCHOM MPeAoNepanOHHON TUarHOCTUKI
1 (YHKIMOHAILHOM OIEHKU PYOLIOBBIX CTPUKTYP MUIIEBOA C UCIOJIb30BAHUEM SHAOCKOIMUYECKHX,
PEHTTEHOJIOTUYECKUX, MAHOMETPUYECKUX U KIMHUKO-T1a00paTOPHBIX METOAOB Y MAallUeHTOB,
IUTAHUPYEMBIX K XUPYPIrUYECKOMY JIEUYECHHUIO.

Mamepuanvt u memoowt

[IpoBeneHo  peTpoCneKTUBHOE HAOMIOIATEIbHOE  HCCIEJOBaHUE, HAMpaBICHHOE Ha
KOMIUIEKCHYIO OIICHKY PE3yJIbTaTOB IMPEIONEePAMOHHON AHMArHOCTUKH IMAIIMEHTOB C PYOI[OBBIMH
CTpUKTypamu nuuieBoja. Mccnenopanue oxBateiBaiio nepuoa 2015-2025 rr.

B ananu3 BkimoueHs! 143 manueHTa ¢ pyOIOBBIMU CTPUKTYPAMH IMHUIIEBOJIA, KOTOPBIM OBLIO
MPOBEACHO KOMILJIEKCHOE MPEIOTNEePAIMOHHOE 00CIIeIOBAHNUE C IMOCIESAYIOIMIUM MUHUUHBA3UBHBIM
XUPYPrUYECKUM JIeYCHHEeM. AHAIU3UpyeMas TPYMIa SBIIsIaCch YaCThI0 001IeH BEIOOPKHU MAIlHEHTOB
C XUPYPTUYECKU 3HAYMMOMN NaTOJIOTHEN MUIEeBO1a, CPOPMUPOBAHHOM 32 UCCIIETyeMbIi IEPUOI.

Kputepusimu BKJIIOYEHUS SBISJIUCH HAIW4YUE TOATBEPKACHHON pyOLIOBOIl CTPUKTYpHI
MUIIEBO/IA, TPOBEICHNUE MOIHOTO KOMILIEKCa IIPeI0NepalioOHHOro 00cae0BaHus, HaJTUYKe JaHHBIX,
MO3BOJISIFOIINAX OIEHUTh AHATOMHYECKHE W (PYHKIMOHAIBHBIC XapaKTCPUCTUKU TNHINEBOAA, U
noclieAyrollee Xupypruueckoe euenue. M3 ananusa uCkImoyanuch ciaydyau ¢ HEMOJIHBIMU JaHHBIMU
MEAUIIMHCKOW JOKYMEHTAIMH, HE MO3BOJSBIIMMH IPOBECTH OLIEHKY OCHOBHBIX HCCIIEIYEMBIX
nokasaresneir. KoMImiekcHoe —mpemonepannoHHOe O00CIeIOBaHUE BKIIOYAIO  KIMHUYECKHE,
9HJOCKONUYECKHE, PCHTTECHOJOTHYCCKUEe, (PYHKIMOHAIBHBIE ©  JAOOpPAaTOpPHBIE  METOMIBI
uccaenoBanus. Ha mepBoMm 3rTare MpoOBOAMIIACH KIMHMYECKAs OICGHKA COCTOSHUS ITallMeHTOB.
AHaIM3UPOBAIMCH XKanoObl, aHaMHE3 3a00JIeBaHMs, IpeArojaracMas NpHYUHA (HOPMHUPOBAHUS
pyOII0BOM CTPUKTYPBI, MPOAOKUTEIHHOCTD 3a00JIEBaHMSI, XapaKTep paHee MPOBEIACHHOTO JICUCHHS
u ero pesyiabrarbl. Ocob0oe BHHMaHUE YIEMSUIOCh HAJIMYMIO M BBIPAKEHHOCTH Juc(aruw,
OTpaHUYEHUIO TIpUeMa MUIIH U TPU3HAKaM HYTPUTUBHON HEIOCTATOYHOCTH.

Jlis  OIleHKM aHATOMUYECKHX XapaKTePUCTHK PYyOIIOBOTO TMOPaXKEHHS BBIMOIHSIACH
a30(aroracrpoayoaerockonus (DI'JIC). B xome 3HAOCKOMMYECKOTO MCCIEIOBAHUS OMPEISISIIH
JIOKAJTU3AIMIO ¥ BBIPAXKEHHOCTH PyOIIOBOTO CYKEHUSI, COCTOSIHUE CITU3UCTON 000I0UKH MUIIIEBOIA U
BO3MOXXHOCTh TIPOXOXACHUS SHIOCKOMA dYepe3 o00IacTh CTPUKTYphl. [lomydeHHBIE TaHHBIE
WCIONIb30BATINCh /IS XapaKTePUCTHKW CTEMEHW HapyHICHHs TMPOXOAMMOCTH MHUIIEBOAA.
CrnenyronuM 93TaroM SBJSJIOCH KOHTPACTHOE PEHTICHOJOTUYECKOE HCCIICIOBAaHHUE MHUIIEBO/A.
Meroax wucCHonb30BajiCs Il OMPEACNICHUS] JIOKAIM3AlMd H  TPOTSHKEHHOCTH  CTPUKTYPHI,
MUHUMAJIBHOTO TUAMETPa MPOCBETA, XapaKTepa MPOX0KACHHUSI KOHTPACTHOTO BEIIECTBA U COCTOSHUS
OTIENOB THINEBOJAa BbIIIE 30HB CykeHUs. CoOMOCTaBiI€HHE PEHTTEHOJOTHYECKHX U
SHJIOCKOTIMYECKUX JTAHHBIX TTO3BOJISIIO MOTYYUTh 00JIee MOTHOE MPEeCTaBIeHHEe 00 aHATOMHYECKUX
0COOEHHOCTSIX pyOIoBOTO Tpomecca. [l wuccienoBaHus MOTOPHO-IBAKYyaTOPHOW (yHKIIMH
BBHITIONHSUTACH MaHOMETpHS muieBoaa. OLEeHUBATUChH MEePUCTAIbTUYECKAss aKTUBHOCTh U CTETICHb
GyHKIIMOHATBHBIX HapymieHu#. [lo pe3ynapTaTaM HCCIEIOBaHUS OMPENesIOCh (PYHKIIMOHATHHOE
COCTOSIHHE TTUIIIEBO/Ia C BBIJICJICHHEM BRIPAXKCHHBIX JICKOMITEHCHPOBAHHBIX HapyeHUH. OTAeTbHBIM
KOMITOHEHTOM TPEJONEePAIMOHHOTO OO0CIIEeIOBaHMs SIBIISJIACh OIEHKa HYTPUTUBHOTO CTaTyca
MAIMEHTOB. YYHUTHIBAIHCH KIWHUYECKUE, AHTPOIIOMETPUYECKHE M JaOOpaTOpHBIE MOKa3aTelu,
XapakTepU3yIollie HaIWYhe W BBIPAKEHHOCTh HYTPUTUBHOW HemocTtaTouyHocTd. [lomydeHHbIE
JaHHBIC TPUHUMAJIUCH BO BHUMAHUE TIPH ONPEICIICHUHA HEOOXO0IMMOCTH KOPPEKITUH HYTPUTHBHOTO
cTaTyca B TIEPHOJ TPENONEPAlIMOHHOW TOATOTOBKH. Takum o0Opa3oM, KOMIUIEKCHAS
JMArHOCTHYECKas OIleHKa IPOBOJMIACH IOCIEIOBATEIbHO M BKJIIOYAlla aHAIM3 KIMHUYECKHX
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JAHHBIX, SHAOCKOMUYECKOE U KOHTPACTHOE PEHTTEHOJIOTMYECKOE UCCIIeI0BaHus, OLIEHKY MOTOPHOM
GyHKIMM NUOEBOJAa U HYTPUTHUBHOro crtaryca. (COBOKYMHOCTh IOJYYEHHBIX JaHHBIX
MCIOJI30BAJACh ISl XapaKTEPUCTUKH aHATOMUYECKOTO U (DYHKIIHOHAIHOTO COCTOSIHUS TUILEBOIA
nepel Xupyprudeckum JeueHueM. OCHOBHBIMHM aHAJIM3UPYEMBIMU IOKA3aTESIMU  SIBJISUIUCH
JOKaIU3alMsl M TMPOTSDKEHHOCTh PyOLIOBOM CTPUKTYpPbl, MHHHUMAJIbHBIA JTUAMETP MPOCBETa
MUIIEBO/Ia, CTEIIEHb HAPYILIEHUS €r0 MPOXOIUMOCTH U BRIPAXKEHHOCTH (DYHKIIMOHAIbHBIX M3MEHEHUN
10 JaHHBIM 3HJOCKOIHNYECKOT0, PEHTI€HOJIOIMYECKOI0 M MaHOMETPUYECKOr0 HccieqoBaHuil. B
UCCIIeTyeMOH TpyIme npeodnanand CTPUKTYPBI BepxHEW Tperu mumeBoga — 68,5%. Cpennss
MPOTSHKEHHOCTh PyOIIOBOTO CY)KEHHS cocTaBisuia 3,7 cM, MUHUMAJIbHBIN AuameTp npocBera — 1,0
MM.

Cratuctuueckass o00pa0OTKa TONYYEHHBIX JaHHBIX TPOBOJMIACH C  HCIIOJIB30BAaHHEM
nporpammuoro nakera IBM SPSS Statistics 26.0. KareropuanbHbie moka3zaTeiu MpeCTaBICHBI B
BU/JIE a0COJIOTHBIX 3HaUEHUH (N) U OTHOCUTEIbHBIX BeInuuH (%). KomnuecTBeHHbIe OKa3aTeNn pu
HAJIMYUU COOTBETCTBYIOUINX JaHHBIX MPEACTABISIINCH B BUIE CPEIHErO 3HAUCHUS U CTAHIAPTHOTO
orkinonenuss (M#=SD). Jlns  comocraBiieHHUs — pe3yJIbTATOB  JAMArHOCTUYECKUX  METOJIOB
aAHATM3WPOBAIACH YACTOTA BBISABICHUS BBIPAKCHHBIX (PYHKIIMOHAIBHBIX HAPYIICHHWHA MUIICBOJA.
HccnenoBanne NpoOBOAUIIOCH B COOTBETCTBHHM C OJTHUYECKUMHU MPUHIMIAMH XeITbCHHKCKON
nexnapanuu BeemupHoi MenquimHCcKo# accormanuu. [lpu pabote ¢ MeAUIIMHCKON TOKyMEHTaluen
coOmoganucy TpeOoBaHUs KOH(OUACHIMAIBHOCTH U 3aIIUTHI TEPCOHAIBHBIX JaHHBIX MMAlMEHTOB.
[TonyuyenHas uH(popMalus UCIOIb30BaTACh UCKIIIOUUTENIBHO B HAYYHBIX LIETSX.

Pezynomamet u oocyscoenue

KommiekcHoe npezonepamonHoe 00cie[0BaHue MPOBEAeHO Y 143 manueHToB ¢ pyOIoBEIMU
CTPUKTYpaMH IHUINEBO/A, KOTOPHIM B JaJbHEHIIEM BBHIIIOJIHEHO MHHUUHBA3MBHOE XUPYPTUYECKOE
JeYeHne. AHamu3 BKJIIOYAJ OLEHKY AaHATOMUYECKHX XapaKTEPUCTHK PYyOLIOBOrO MOPAXKEHUS H
(YHKIIMOHATBHOTO ~ COCTOSIHUSI ~ THINEBOJAa  C  HWCIOJB30BAHHWEM  SHIOCKOIMYECKOTO,
PEHTTCHOJIOTHYECKOTO M MAaHOMETPUIECKOTO METO/IOB.

Anamomuueckas xapakmepucmuka pyoyosvix cmpukmyp. Ilo JaHHBIM KOMIIJIEKCHOTO
o0ciefoBaHMs HauboJee yacTo pyOI[0BOE CyKEeHHE JTOKaIU30BaJIOCh B BEPXHEH TpeTH MUIIeBoaa —
68,5% ciyuaeB. CpenHsst IpOTSKEHHOCTh CTPUKTYPBI COCTaBIsuia 3,7 cM, MUHUMAJIbHBIN JTHaMeTp
npocBera B 30He cyxkeHus — 1,0 mm. [lonydeHHbIe NaHHBIE CBHIECTEIBCTBYIOT O TOM, YTO
3HaYMTEeNbHAs YacTh MAllUEHTOB HMeJla BBIPA)KEHHbIE AHATOMHUYECKHE W3MEHEHHs MHIIEBOAA.
IIpeoOnananue CTPUKTYp BEpXHEH TPETH B COYETAHMM C HEOOJIBIIOW BEIMYMHOM OCTATOYHOIO
MIPOCBETA OMPENENsUI0  HEOOXOJMMOCTh JETAIbHON OIEHKH HE TOJIBKO MOPQOIOTHIECKUX
XapaKTEPUCTHK CYKEHUS, HO U (PYHKIIMOHAIHHOTO COCTOSHHSI MTUIIIEBO/IA.

Tabnuna 1
OCHOBHBIE AHATOMMHWUYECKUE XAPAKTEPUCTUKU PYBLOBBLIX CTPUKTYP ITMILIEBOJA
Toxazameno Bnauenue
Jloxanu3zanus B BepxHeil TpeTH NUILEeBOA 68,5%
CpenHsist MPOTSKEHHOCTh CTPUKTYPHI 3,7cm
MuHMMaNIBHBIN THaMEeTp IPOCBETa 1,0 MM

Pezynomamer sndockonuueckozo ucciredosanusi. I30(haroracTpoayoIeHOCKONHs TO3BOJIsIIA
OTIPEICTNTH JIOKAJIU3AITUIO PYOIIOBOTO IPOIiecca, OIIEHUTh CTENIEHb CY>KEHUSI IIPOCBETA M COCTOSTHUE
CIM3UCTOM  000JI0YKKM mumieBoaa. [lo  JaHHBIM  SHIOCKONMUYECKOW  OIEHKH TPU3HAKU
JIEKOMIIEHCUPOBAHHOTO (DYHKIIMOHAIBHOTO COCTOSIHUS ObUIM YCTaHOBIEHBI Y 87,4% MalueHTOB.
Bricokast yactora BelpakeHHbIX u3MeHeHu# npu D1 JIC cooTBeTcTBOBaNIA XapaKTepy HCCIETyeMOM
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IpyNNbl, MPEACTaBIEHHOW NAalMeHTaMU C TSKEJIbBIMH PYOLOBBIMU TMOPAKEHUSIMH, KOTOPHIM
IUTAHUPOBAJIOCH XUPYPIUYECKOE JICUCHHUE.

Pezynomamer  xommpacmnozo  penmeenonocuueckoeo  ucciedogéanus.  KoHTpacTHOE
UCCIIEIOBAaHUE MCMOJIb30BAIOCH Ul OIpPEAEICHUS IPOTSKEHHOCTU CTPUKTYpPBI, JUaMeTpa
CY’KEHHOTO y4acTKa U OCOOCHHOCTEH MPOXOKIEHHUS KOHTPACTHOIO BemiecTBa mo nuineBoay. Ilo
pe3ysibTaTaM PEHTTEHOJOTUYECKOW OIEHKU JIEeKOMIICHCHPOBAaHHOE COCTOSHHE OBLIO BBISBICHO Y
83,2% mnanueHToB.PEeHTreHOI0rM4YeCKOe HMCCIIEOBAaHUE JOTMOIHIIO 3HJOCKOIUYECKYIO KapTHHY,
MIPEX/Ie BCEro 3a CYET BO3ZMOXKHOCTH OLIEHKU MPOTSDKEHHOCTH pyOIIOBOTO Iporecca U COCTOSHUS
MUIIEBO/a Ha MPOTSXKEHUU 30HbBI TTOPAKEHUS.

Pezynomamer  manomempuueckoco  uccredosanusi. Ilpp  MaHOMETpUM  OIICHUBAJIOCH
(YHKIMOHATBHOE COCTOSHUE MUIIEBOAA U COXPAHHOCTh €r0 MOTOPHOW aKTHUBHOCTH. VIMEHHO mpH
JAHHOM HCCIIEIOBaHUH ObLIa 3aperucTpUpoBaHa HauboJee BEICOKAs YaCTOTa IEKOMIIEHCUPOBAHHBIX
¢byHkuuoHanpHBIX HapymeHud — 90,9% nanuenTtoB.TakuMm o00pazoMm, (GYHKIIMOHATBHBIC
HapyUIeHHsI IO JAHHBIM MaHOMETPHUU BBISBISUINCH HECKOJIBKO Yallle, YeM IPU dHIOCKOMUYECKON 1
PEHTI€HOJIOTHYECKON OLICHKE.

Tabmuma 2
YACTOTA BBIABJIEHUS JEKOMITEHCHPOBAHHOI'O COCTOAHUS ITUIIEBOJA
PA3JIMYHBIMU METOAAMU

Memoo uccnedosanus Lexomnencuposannoe cocmosinue, %

ManoMeTpus MuIIeBoaa 90,9

DHIO0CKOMUYeCKas OlleHKa 87,4

KoHTpacTHOE peHTT€HOIOrHYECKOE UCCIEI0BAHUE 83,2

ConocraBieHue pe3ysbTaTOB IOKAa3aJ0 pa3jiMiMsi B YacTOTE BBISBICHUS BbIPAXKECHHBIX
HapylLIeHU B 3aBUCHMOCTH OT IpHUMEHseMoro meroaa. HauOonbliee 3HaueHHE OTMEYEHO MpU
MaHoMeTpuu — 90,9%, HECKOIBbKO MEHBIIIEE IIPU dHIOCKONINYECKOM HccienoBannu — 87,4%, a npu
peHTreHosnornyeckoii ounenke — 83,2%. Ilpu 3TOM moOJydeHHBIE NIOKA3aTENM HE CIELYET
paccMmaTpuBaTh Kak MpsIMOE JOKa3aTelbCTBO MPEBOCXO/ICTBA OJHOIO METO/1a HaJ ApyruM. Kaskaplii
U3 UCMOJIb30BAaHHBIX METOJIOB XapaKT€pPU30Ball Pa3InYHbIE CTOPOHBI MATOJIOIMYECKOTO IMpolecca:
SHJIOCKOIUSl TPEUMYIIECTBEHHO OTpakajla COCTOSHME TIPOCBETa M CIM3UCTON  00OJIO0YKH,
PEHTTEHOJIOTUYECKOE MCCIEN0BAHUE — AHATOMMYECKYIO IPOTSHKEHHOCTh M NPOXOKICHHUE
KOHTpAacTa, a MaHOMETpHUsl — (PYHKIHMOHAIBHOE COCTOSIHUE MHUILIEBOA.

3nauenue komnaekcno2o obcnedosanus. llocnenoBaTenbHOE TPUMEHEHHE HECKOJIbKUX
METOZOB  TO3BOJMJIO TMOJYYUTh COBOKYIHYIO XapaKTePUCTUKY pyOIlOBOTO  IMOpPaXKeHHUS.
DOHAOCKOMUYECKOE U PEHTTEHOJIOIMYECKOe HUCCIIE0BaHUS 00eCeuynBalId OL[EHKY aHaTOMUYECKHUX
[apaMeTpPOB CTPUKTYPHI, TOI/1a KAK MAaHOMETPUS JOTIOJIHsIIA [TOJIy4eHHbIE JaHHbIE HHpOpMaluei o
(YHKIIMOHATBHOM COCTOSIHMM THILEBOAA. BbicOkas yacToTa JEeKOMIEHCHPOBAHHBIX HapyLIEHHH,
BbIsIBIICHHass BceMu Tpemsi Meromgamu (83,2-90,9%), cBuAeTeNnbCcTBOBaJIa O BBIPAXKEHHOCTH
IIATOJIOTUYECKOTO MpoLiecca B UCCIIELyEMOM TpyMIe nanueHToB. OMHOBPEMEHHO Pa3IndMs MEXAY
pe3ylibTaTaMu  OTAENbHBIX METOAOB MOJTBEPXKIAIM LEJIeCO00pa3HOCTh HX KOMILJIEKCHOTO
MPUMEHEHUS TIPU MPEIONEepallMOHHOM 00cie0BaHUU. Pe3ynbTaThl HccieioBaHus MOKa3ald, YTO
NpeJONePallMOHHAs  XapaKTepUCTHKa pyOLOBOM CTPUKTYphl HE JIOJDKHAa OTpPaHUYMBATHCS
OTIPEAEIIEHUEM TOJIBKO JIOKAIM3ALUKN WK AuaMeTpa cyxeHus. COBMECTHaAs OLEHKA JIOKAJIU3alluy,
MPOTSHKEHHOCTH M JIMaMeTpa CTPUKTYPBI, SHAOCKOMMYECKONH KapTHMHBI U MOTOPHON (YHKIMH
MUIIEBO/Ia MO3BOJIsIa c(hOPMUPOBATH OOJIEe MOIHOE MPEACTABICHUE O XapaKTepe MOpaKeHUs Mepet
BBIOOPOM XMPYPTUYECKON TAKTUKH.
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Pe3ynbpTatel uccnenoBaHUS MOKa3aldHM, YTO Yy MALUEHTOB C pPYOIOBBIMU CTPUKTYpaMu
MUIIEBO/Ia, HAIIPABJIEHHBIX HA XUPYPrUYecKoe JIeYeHHEe, aHaTOMUUECKHIE U3MEHEHUS B OOJIBIINHCTBE
CIIy4aeB COUYETAINCH C BRIPAKEHHBIMH (DYHKIIMOHATbHBIMU HapymeHusiMU. [Ipeobnananue CTpukTyp
BEpXHEH TpPETH MHIIEBOJA, COCTaBISABIIUX 68,5%, cpenHsisi MPOTSHKEHHOCTh CYXEHHS 3,7 CM U
MUHUMAaJbHBIN AuaMeTp npocsera 1,0 MM XapakTepu3yroT UCCIEAYEMYIO TPYIIY KaKk KOHTUHTEHT C
BBIPOXCHHBIMU PYOIOBBIMU H3MEHEHUAMU muuieBoja. llomyuyeHHble TaHHBIE MOATBEPHKIAIOT
HEOO0XOIMMOCTh KOMITJIEKCHOTO IMOAX0Ja K O0OCIIEOBaHUIO TAaKUX IMAIMEHTOB. DHIJOCKOIMHYECKOE
HCCJIEIOBAaHUE I103BOJISIET HEIMOCPEACTBEHHO OLIEHUTh 30HY pyOLIOBOTO IOpaXEHUs, COCTOSHUE
CIIM3UCTOM OOOJIOUKM M CTENEHb CyXeHUs TMpocBera. KOHTpacTHOE pPEHTIeHONIOrHYECKOoe
UCCJIEIOBAaHUE JIOMOJHSAET ATH CBEACHUS, IMO3BOJSAS OMNPENCIUTh MPOTHKEHHOCTh CTPUKTYPHI,
0CcOOEHHOCTH POXO’KJICHUSI KOHTPACTA M COCTOSIHUE MHUILEBO/IA BBIIIE 30HBI CyKeHHs. B nureparype
TaK)K€ IOJYEPKHUBAETCS B3aUMOJIONOJHSAIONIAs POJb SHJAOCKOIHUYECKUX U PEHTTEHOJIOTHYECKUX
METOJIOB IMPHU 00CIIeIOBAHNH TAIIUEHTOB C JOOPOKAYECTBEHHBIMU CTPUKTYypaMH nuineBoja [12-15].

OcoOplif  MHTEpEC MPEACTABISAIOT  PE3YJNbTAaThl  COMOCTABIEHUS  METOJIOB  OLIEHKH
(YHKIMOHATBLHOTO COCTOSHUS NMUIIeBOAA. lIpW3HAKKM AEKOMIEHCAIMH BBISBISUINCH IO JaHHBIM
ManoMerpuu 'y 90,9% mnamueHToB, MNpU IHAOCKONMHMYECKOW omeHke — y 87,4%, mpu
PEHTTEHOJIOTUYECKOM HccienoBaHuu — y 83,2%. Pasnumma Mexny mokazaTensMud Obuia
OTHOCHUTENIbHO HEOOJBIION, OAHAKO HAambOoJee BBICOKAs 4acTOTa BBIPAKEHHBIX (YHKIIMOHAIBHBIX
HapyLIeHUH 3aperucTpUpOBaHa IPU MAaHOMETPUUECKOM HccieioBaHuU. [loyueHHble pe3ysbTaThl He
CIIeyeT MHTEPIPETHPOBATH KaK JOKA3aTeIbCTBO O0JIee BEICOKOM AUAarHOCTHYECKON 3(h(hEeKTUBHOCTH
MaHOMETPHUH IO CPAaBHEHUIO C DSHJOCKONMHUYECKUM WM PEHTTCHOJIOTHYECKHM METOIOM.
HccnenoBanus pemiarT pa3Hble TUArHOCTUYECKHE 3a7auyd. DHAOCKOMHUS JAeT MPEUMYIIECTBEHHO
BU3YaJIbHYIO XapaKTEPUCTUKY 30HBI MOPaKEHUS, PEHTTEHOJOTUYECKOE HCCIIEI0BAaHUE IO3BOJISET
OLICHUTh aHATOMUYECKUE U 3BAKyaTOPHbIE OCOOEHHOCTH, TOTJAa KaK MAaHOMETPHUS XapaKTepU3yeT
MOTOpHYI0 pyHKIHIO nuiieBoaa. [loaToMy nuarnoctuyeckasi HEHHOCTh 3aKJII0YAETCs MPEKIIE BCErO
B COUETAHMU MOJyyaeMoN MH(OpMalLuu, a HE B BBIOOpPE OJHOrO METOAA BMECTO Jpyroro. Takoi
MOJIX0JT OCOOEHHO BaXXEH IPU BBIPAKEHHBIX pPYOLOBBIX H3MeHEHMsX. [lpu 3HaunTENIBHOM
YMEHBIICHUH JHaMeTpa MpPOCBETa BO3MOXKHOCTH HENOCPEACTBEHHOM 3HJIOCKOMMYECKON OLIEHKU
JIUCTANBHBIX OTJEJIOB MOTYT OBITh OTrpaHUYeHbl. B MOAOOHBIX CHTyalusx KOHTPACTHOE
UCCJIEIOBAaHKE TO3BOJSET JOMOJHUTENBHO XapaKTEepHU30BaTh MPOTSHXKEHHOCTh U KOH(UTYpaIuio
nopakenusi. CoBpeMeHHbIE TOAXOAbl K OOCIEOBaHUIO TMAIMEHTOB C Aucarueil Takxke
IpelyCMaTpUBaIOT HCIIOJIb30BAHUE HECKOJIBbKUX METO/JOB B 3aBUCUMOCTU OT MPEINOIaraeMoro
XapakTepa CTpyKTYypHBIX U (DyHKIIMOHAJIBHBIX HapymieHuit [10, 14].

BxiroueHne  MaHOMeTpUM B KOMIUIEKC — OOCIEOBaHUS  TO3BOJWIO  JIOMOJIHUTH
Moponoruuecknue JaHHbIE OLEHKOH MOTOPHOU (PyHKIMU. DTO UMEET 3HaUEHUE MPH MIIaHUPOBAHUU
XUPYPrUUECKOro JeUeHHs], IOCKOJIbKY aHaTOMUYECKasi MPOXOAUMOCTh MMUILEBO/IAa HE B ITOJIHON Mepe
XapakTepu3yeT ero (yHKIMOHAJIbHOE COCTOSIHHE. BbIpaKeHHbIE HApYIIEHUS MOTOPUKH MOTYT
COXpaHATHCS MPU PA3TUYHON CTENEHU CTPYKTYPHOTO CYXKEHUS U JOJIKHBI YUUTBIBATHCS MpPU
KOMIUIEKCHOW OLleHKe nanueHTa. He MeHee CyleCTBEHHBIM KOMIIOHEHTOM IPENONEPALUOHHOIO
oOcienoBaHusl  SBJISETCS OLEHKAa HYTPUTHBHOTO craryca. [lponomkurtenbHas aucharus
OTPAaHWYMBACT TIOJHOLICHHBIA TPHUEM THUIM W MOXKET MPUBOJUTH K CHWIKEHHIO MacChl Tela W
0€JIKOBO-3HEPreTUYECKOH  HEJAOCTaTOYHOCTH. Y  nanueHros, KOTOPBIM  TPEJICTOUT
PEKOHCTPYKTUBHOE BMENIATEICTBO Ha MHUIIEBOJE, BBISBICHUE TAKUX HApYLIEHUH 10 OMEpaLNU
MMeeT MPaKTUYECKOe 3HaYCHHE, MOCKOJBKY MO3BOJSET ONPEASIUTh HEOOXOAUMOCTh HYTPUTUBHON
MOJJEPKKH B COCTaBe MpeIoNepaluOHHON OTOTOBKU. B 11€710M 1MoTy4YeHHbIe JaHHbIE TO3BOJISIOT
paccMaTpuBaTh MpeoNepanoHHOe 00CIeI0BaHUE MAlMEHTOB C PYOIIOBBHIMH CTPHUKTYypaMHU Kak
IIOCJIE0BATEIbHBIN MTPOLECC, B KOTOPOM KJIMHHUYECKAs! OLIEHKA JIONOJHAETCS YHIOCKOIMMYECKHUM,
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PEHTTEHOJIOTUYECKUM U (PYHKIIMOHAIbHBIM HCCIICOBAHUAMU. Takoil MOAXOA JaeT BO3MOXKHOCTH
OJTHOBPEMEHHO YYHTHIBaTh MOP(OJIOTUYECKUE XAPAKTEPUCTUKU CTPUKTYPHI M (PYHKIIMOHAIBHOE
COCTOSIHME MUIIEeBOAa M (OpMHpPOBaTh OoJiee MOJNHYI HCXOIHYIO HH(OpPMaLuio s BbiOOpa
nocyuenyromei sedeOHol TakTuku. BMecTte ¢ TeM uccienoBanue umeer orpanndeHus. OHO HOCHUIIO
PETPOCIEKTUBHBIN XapakTep M BKIIOYAJIO MAIMEHTOB, KOTOPHIM BIOCIEACTBUM OBLIO BBIITIOJHEHO
MUHUUHBA3UBHOE XHUPYPrHUECKOE JICYEHHE, YTO OrPAaHWYMBAECT BO3MOXKHOCTH PACIpPOCTPAHEHUS
MOJTyYCHHBIX PE3yJIbTaTOB Ha BCEX IMAlMEHTOB C JOOPOKAYECTBEHHBIMH CTPUKTYPAMH IHINEBOAA.
Kpome TOro, BBHISBICHHE JIGKOMIIGHCUPOBAHHOTO  COCTOSIHHS  Pa3IMYHBIMA ~ METOJIaMU
aHAJIM3UPOBAIOCH 0€3 OIIEHKH YyBCTBUTEIBHOCTH, CIIEUU(UYHOCTH U TUATHOCTHYECKON TOYHOCTH
OTHOCHUTENILHO €OUHOro pedepeHcHoro crangapra. [loaToMy mMOlXy4YeHHbIE  PpPe3yibTaThbl
XapaKTepU3yIOT B3aMMOIONONHSIONIYI0O POJb METOJO0B KOMIUIEKCHOTO OOCIeOBaHUs, HO HeE
MO3BOJISIFOT YTBEPIK/IATh O AMATHOCTUYECKOM MPEBOCXOACTBE KAKOT0-THOO0 U3 HUX. ITO OTPaHUYCHHE
s ObI 00513aTEILHO OCTABWII: OHO JIEJIA€T CTaThI0 METOA0JIOTMUYECKH CUIIbHEE M CHUMAET BO3MOYXKHOE
3aMeyaHue pereHseHTa o Tom, nouemy 90,9%, 87,4% wu 83,2% cpaBHuBaroTca 0e3 aHaiu3a
YYBCTBUTEIHHOCTH U CIICU(DUIHOCTH.
3axnouenue

[IpoBeneHHOe wHCcneAOBaHUE TMOKA3aJlo, YTO KOMILJIEKCHAsl MpeAoNepalMoHHas OICHKa
MAIUEHTOB C PYOLIOBBIMH CTPUKTYpPaMU MHILNEBOJAA MO3BOJSET MOIYYUTh B3aMMOOIOIHSIONIYIO
nHpopManuio 00 aHATOMHYSCKUX U (PYHKIIMOHAIBHBIX XapaKTEPUCTUKAX MOpaxeHHs. B
UCCIIEyeMON TpyIIe Mpeodiafand CTPUKTYpPhl BepxHEeW TpeTw mwmmeBoaa (68,5%), cpemuss
MPOTSHKEHHOCTH CYKEHUS coCcTaBisia 3,7 cM, MUHUMAIbHBIN TuameTp rpocsera — 1,0 mm. Beicokas
yacToTa JAEKOMIIGHCHPOBAHHBIX HapylIeHWil ObUla yCTaHOBJIEHA MPU HCIOJIB30BAHUU BCEX
HCCIIEAYEMBIX METOJIOB: MO AaHHBIM MaHoMmeTpuu — Yy 90,9% mnanumeHToB, HIAOCKOIMHYECKOTO
uccnenoBanuss — y 87,4%, peHrtreHonoruueckoro ucciuenoBanus — y 83,2%. IlomyueHHble
pa3auyuus OTpaxaroT 0COOCHHOCTH MH(OPMAIINH, TTPEIOCTABIAEMON KaxabiM MeTofoM. CoueTaHue
knuHu4eckor oreHku, II'JIC, KOHTPACTHOTO PEHTTEHOIOTUYECKOTO UCCIIEOBAHUS, MAHOMETPUHU H
OLIEHKM HYTPUTHUBHOTO CTaTyca IO3BOJIET OoJiee TOJTHO XapaKTepU30BaTh COCTOSHHE MAIEeHTa
nepesl XUpyprudecKiM BMEIIATEIbCTBOM. Takol MOAXO0 MOXKET MCIOJB30BaThCS KaK OCHOBA JIJIS
WHIUBUAYATBHOTO TUIAHUPOBAHMS JalbHEiIIel nedeOHoW TakTuku. [lomyudeHHBIE pe3ylbTaThl
00OCHOBBIBAIOT 11€J1I€CO00Pa3HOCTh KOMIUIEKCHOTO MIPEIOEPAIMOHHOTO 00CIIeIOBAHMUS.
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Annomayus. llpencraBieHbl pe3ynbTaThl aHaIW3a MEAMKO-COLMAIBHBIX W KJIMHUKO-
AMHUIEMHOIOTMYECKIX XapaKTEPUCTUK PYOIIOBBIX CTPUKTYp nuiieBoaa B Keipresckoii Pecniyonmke.
ITpoBeneH peTpOCHEeKTUBHBIM aHAIN3 JaHHBIX MAllMEHTOB C XUPYPrU4eCKU 3HAUMMOW MmaTosnoruei
MUIIEBOJA, HAXOAMBIIMXCS Ha jedeHuu B mepuoxa 2015-2025 rr. M3 260 3aperucTpupoBaHHBIX
Clly4aeB IMAaTOJIOTUM TNHILEBOAA PYOLOBbIE CTPUKTYpPHI BhIABIEHB y 194 manuentoB (74,6%).
YcTaHOBNIEHO, YTO HauOOJIbIIAs J10JIs MAlMEHTOB NMpUXoauIack Ha Bozpact 30-39 net (46,9%), uto
yKa3blBae€T Ha 3HAUYUTENBHYIO PaclpOCTPaHEHHOCTh 3a00JIEBaHUS Cpeau JHUI] TPYAOCHOCOOHOTrO
Bo3pacta. B aTHonmormueckoil cTpykType mnpeoliaganu MOCTOXKOTOBble pPyOLIOBBIE CTPUKTYDSI,
cocraBuBlne 55,9% HaOmonenuil. IlomyuyeHHble pe3yiabTaThl CBUAETEIBCTBYIOT O 3HAYMMOCTH
pYOIIOBBIX CTPUKTYp THIIEBOAA KaK KIWHUYECKOM W MEIUKO-COIUAIBFHOW TpOOJIeMBl H
00OCHOBBIBAIOT HEOOXOAMMOCTh COBEPILIEHCTBOBAHUS MPO(UIAKTUKYA, PAHHETO BBISABIECHUS W
OpraHu3alK1 MEAULMHCKONW MOMOIIY MMAallMeHTaM JIaHHOW KaTerOpHuH.

Abstract. The article presents an analysis of the medical, social, and clinical-epidemiological
characteristics of cicatricial esophageal strictures in the Kyrgyz Republic. A retrospective analysis
was performed using data from patients with clinically significant esophageal pathology treated
between 2015 and 2025. Of 260 registered cases of esophageal pathology, cicatricial strictures were
identified in 194 patients (74.6%). The largest proportion of patients was in the 30—39-year age group
(46.9%), indicating a substantial burden of the disease among the working-age population. Post-burn
cicatricial strictures predominated in the etiological structure and accounted for 55.9% of cases. The
findings indicate that cicatricial esophageal strictures represent an important clinical and medical-
social problem and support the need to improve prevention, early detection, and the organization of
medical care for this patient population.
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PyOroBble CTPUKTYpHI MUIIEBOJA OCTAIOTCS OJHOW M3 CJIOXHBIX MPOOJIEM COBPEMEHHOU
racTPOdHTEPOJIOrHMH U XUpypruu. PopMHUpOBaHUE CTOMKOIO CY’KEHUS IUILIEBOJA COIPOBOXKIAETCS
HapyUICHUEM MPOXOXKJIEHUS MUIIH, Jucarveid, CHUKEHHEM HYTPUTHBHOIO CTaTyca M KauecTBa
YKW3HU ManueHTos [ 1, 2].

[Ipu BBIpa)KEHHBIX U MPOTSHKEHHBIX CTPUKTYypax 3a00JIeBaHUE MPHOOPETAET XPOHHUYECKOE
Te4yeHue, TpeOyeT MOBTOPHBIX HHJIOCKOIMUYECKUX BMEIIATENbCTB, a B OTACIBHBIX CIy4asx —
PEKOHCTPYKTUBHOTO XUPYPTrAYECKOTo jJedeHus |3, 4].

OpnHOl M3 OCHOBHBIX NMPUYUH (POPMHUPOBAHUS PYOLIOBBIX CTPUKTYD SIBISIFOTCS XUMHUYECKHE
MOBPEXAeHUS TUIeBoa. TsKeCTh MOCIEACTBUI 3aBUCUT OT XapaKTepa OBPEKAAtOIIEro BEIIeCcTBa,
IJIyOUHBI IOPAXKEHUS U PacIPOCTPAHEHHOCTH IaToJIornyeckoro npouecca. [locie octporo nepuona
XUMHUYECKOTO O0)KOra TMpOIecChl 3aXUBJICHUS ©  (PUOPO3UPOBAHUS MOTYT TPUBOIUTH K
(OpMHUPOBAHUIO CTOMKUX PyOILIOBBIX M3MEHEHUI U HapYUICHUIO MPOXOAUMOCTH MUIleBoaa [2, 5, 6].

XUMUYECKHE TOBPEKACHUS BEPXHUX OTAENIOB JKENyIO0YHO-KUIIEUHOTO TPAKTa MPOJ0JIKAIOT
paccMaTpuBaThCS KaK Cepbe3Has KIMHUYECKas NpolieMa, CrIocoOHas COMpPOBOXKAATHCS Kak
pPaHHUMH OCJIOKHEHHUSIMU, TaK U OTAAIEHHBIMU MTOCIEACTBUAMH [5, 6].

Hapsiny ¢ mocTooroBsIMU MOPaKEHUSIMHU JOOPOKAYECTBEHHBIE CTPUKTYPHI MUIIEBO/Ia MOTYT
OBITh CBSI3aHBI C racTpol3odareanbHO pedIoKCHOH O0JIe3HBIO, IMOCIICOTICPAITTOHHBIMU
W3MEHEHUSMHU U JIPYTUMHU COCTOSHUSIMH, CONPOBOXKAAIOIIUMHUCS MOBPEXKIEHUEM CTEHKU MUIIEBO/IA
U nocseayoumm pudposuposanueM [1, 7].

CoBpeMeHHbIE TOAXO/bl K JUArHOCTUKE W JICUYCHHIO TaKMX COCTOSIHMH IpelycMaTpUBAIOT
KOMIUIEKCHYIO OLEHKY NMPUYUHBI, IPOTSKEHHOCTU U BBIPAKEHHOCTH CY>KEHUS, a TaKXKe XapakTepa
HapyuleHus pyHkuuu numesoza [3, 8].

Menuko-conaabHOe 3HAUYCHHE PYOLIOBBIX CTPUKTYpP ONpEAEseTcs HE TOJbKO TAKECTBIO
KJIMHUYEeCKOoro TedyeHus. Jlucdarus okaspiBaeT BIUSHUE HA MIOBCEIHEBHYIO aKTUBHOCTb, MUTAHUE U
TICHXOCOIHAIBHOE COCTOSTHUE TTanueHTa [9].

Oco0eHHO CyIIECTBEHHBIMH MOTYT OBITh MOCHEACTBHUS 3a0ojieBaHMsl y MAllMEHTOB
TPYAOCHOCOOHOTO BO3pPAcTa, IMOCKOJBKY JUIMTENIBHOE JIEYEeHHE M MOBTOPHBIE METUIIMHCKHE
BMEIIIATENIbCTBA CIIOCOOHBI OrPAaHUYMBATh MNPO(ECCHOHAIBHYI0 M COLUAIBHYIO AaKTHBHOCTb.
ONUIEMHOJIOTHYECKHE  XapaKTEePUCTUKU XUMHUECKMX MOBPEXKICHUM M HMX  IOCIEICTBUI
pasnuyaroTcs MEXIy CTpaHaMM M HomyssinusMu. VccnenoBaHus JIEMOHCTPUPYIOT pasivuvs B
4acTOTE, TOJIOBO3PACTHOM CTPYKTYPE M UCXO0JaX XMMHUECKHUX NOBpexkaeHni numesoza [10].

B cBsi3M ¢ 3TUM peruoHajibHbIE JaHHbIE WMEIOT 3HAYEHHE IS ONPENENCHHUS CTPYKTYpPHI
3200J1€Ba€MOCTH U IUTAHUPOBAHMS TPOPUIAKTHUECKUX U JIeUeOHO-OpraHU3allMOHHBIX MEPOIPUSATHIH.
B Keipreisckoit PecryOnnke cBeneHUS O KIMHHKO-3MUJIEMHOJIOTHYECKOW CTPYKType pPyOLOBBIX
CTPUKTYp THILEBOAA NPEICTaBIE€Hbl oOrpaHuYeHHO. HemocTaTouHO U3y4YeHBI BO3pacTHbBIE
0COOEHHOCTH MAalMEHTOB, CTPYKTYpa MPUYUH 3a00JIeBaHUS U YJCIbHBIA BEC PyOLIOBBIX CTPUKTYP
CpeAM XUPYprUuecKd 3HAYMMOM MaToJIOTMH NHIeBoja. Hamuuue Takux JaHHBIX HEOOXOJUMMO He
TOJIBKO JJISl OLEHKU KJIMHUYECKOTO 3HaueHUus 3a00JIeBaHUS, HO U JJISl ONpPEJEICHUs ero MEeIUKO-
COLIMAJIBHON Harpys3KHu.

Llenp uccrenoBaHUs — H3YYUTh MEIUKO-COLMANBHBIE M KIMHUKO-3IHMIEMHOIOTHYECKHE
XapaKTePUCTUKH PYOIIOBBIX CTPUKTYp MUIEBO/Ia HA OCHOBAaHUM aHAJIN3a CTPYKTYPbI, BO3PACTHBIX U
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ATHOJIOTUYECKMX OCOOEHHOCTEH MAalMeHTOB, MOJyYaBIIUX CHEHUAIU3UPOBAHHYIO METUIMHCKYIO
nomo1ib B Keipreizckoii Pecy6nuke B 2015-2025 .

Mamepuanvt u memoowvl

[IpoBeneHO peTpOoCHeKTUBHOE HAOIIOAATETLHOE UCCIIEIOBaHKEe, HAIIPABICHHOE HA M3yYeHUE
MEIMKO-COIIMAIBHBIX W  KIMHUKO-3MUIEMHOJIOTHUYECKUX XapaKTePUCTUK pPYOLIOBBIX CTPUKTYD
nuieBoaa. AHanu3 oxsarbiBai nepuoa 20152025 rr.

HcxonHyo COBOKYIHOCTh cOcTaBMIIM 260 NallMEeHTOB ¢ XUPYPIUUECKU 3HAYMMON NIaTOJIOTUEN
MUIIeBoja. B cOOTBETCTBUM € 3a7ayamMH HACTOSIIETO HCCIENOBAaHUS JJIs JalIbHEHIIero aHamu3a
obutn oToOpansl 194 manuenrta ¢ pyOIOBBIMU CTPUKTYpaMH MHILEBOJAA, YTO coctaBuiio 74,6% ot
obmiero uucia HaOmoAeHWA. B wucciegoBaHue BKIIOYATUCh MAIMEHTHl C IOATBEPIKICHHBIM
JIMarHO30M PyOIIOBOM CTPUKTYPHI MUIIEBO/IA, IMEBIIIHUE JOCTATOYHBIA 00bEeM KIMHIUYECKHUX JTaHHBIX
JUIA TIpOBeJleHUs aHanu3a. M3 uccnenoBanus UCKIIIOYAINCh MAlMEHThI C APYTUMHU 3a00J€BaHUSIMU
MUIIEBO/IA, a TAKXKE CIy4Yau C HEIOCTATOYHBIMU CBEACHHUSIMHU JIJISl OLICHKH M3yYaeMbIX MOKa3aTeNeH.
JUIs KaxI0r0 IMalMeHTa aHATM3UPOBAIKNCH JeMOrpadUyecKue W KIMHHYECKUE XapaKTCPUCTUKH.
OCHOBHBIMU MU3y4aeMbIMH MTOKA3ATEISIMU SIBJISUTUCH BO3PACT, MOJI, STHOJIOTUS PYOILIOBOM CTPUKTYPHI,
0COOCHHOCTH KJIMHUYECKOTO TeUCHHsI 3a00I€BaHMsI U CTPYKTYpa MaTOJIOTHH.

Oco0oe BHHUMaHHE YJEISUIOCh BO3PACTHOMY PpACHpeleleHHIO MAllMeHTOB M YacToTe
3a00JIeBaHUsl CPEO JIMI[ TPYIOCIIOCOOHOTO BO3pacTa. B 3aBUCHMOCTH OT BO3pacTa MaIMEeHTHI
pacnpeaensauch o BO3PACTHRIM IpynnaM. DTHOJIOTMUYECKYIO CTPYKTYpy 3a00JieBaHUs OLIECHUBAIIH C
BBIJIETICHUEM MOCTOXKOTOBBIX U APYTUX BapUAHTOB PYOIIOBBIX CTPUKTYp. [lnaruos ycranaBiauBaics
HA OCHOBAaHUU AaHAMHE3a, KIWHUYECKOM KapTUHBI W PE3yJbTaTOB HHCTPYMEHTAIBHOTO
obcrnenoBanus. Jlnsg XapakTEpUCTHKU CTPYKTYpbl 3a00JIeBaHUS HMCIIOJIB30BAIHCH  METOMIBI
ONMCATEIIBHON CTaTUCTUKH.

KareropuanbHble TMOKazaTenw MPEJICTaBICHBl B BUIE aOCOJIOTHBIX 3HadYeHUH (n) u
OTHOCHUTENbHBIX BenuuuH (%). KonmndecTBeHHbIE MOKa3aTeNu NPy HEOOXOAMMOCTH MPECTABIISIUCH
B BUJE CpPEAHEro 3HadeHusi u craHgaptHoro otkioHeHus (M=£SD). Cratuctudeckas oOpaboTka
JTAHHBIX MTPOBOAMIIACK ¢ uctioyb3oBanueM IBM SPSS Statistics 26.0.

HccnenoBanue BBIMOMHSIOCH C  COONIOJIGHWEM TMPUHIMUIOB KOH(MDUICHIIMAIBHOCTH U
MCIOJIb30BaHUS MEAUIIMHCKON NH(OPMAIIUU UCKITIOYUTEIHHO B HAYUHBIX IENISX.

Pesynomameut
3a nepuon 2015-2025 rr. B Tpex NpoUIbHBIX MEAUIUHCKUX YUPEXKICHUIX POBECH aHAIIU3
260 cinydaeB XUpPYprHUECKHM 3HAUYMMON TMAaTOJOTMM NHINeBoja. B cTpykType 3aboseBaHuit
npeoOnagau pyOI1IOBbIEe CTPUKTYPHI TUIIEBO/IA, 3aperucTpupoBannbie y 194 manuentos (74,6%).
Pedurokc-330darut Beisisnen B 40 ciyuasx (15,4%), axanazus kapauun — B 18 (6,9%), npyrue
3aboneBanus numieBoga — B 8 ciydasx (3,1%).

Tabmuma 1
CTPYKTYPA XUPYPIMUECKU 3HAUMMOM [MTATOJIOI' MU ITUIIEBOJIA 3A 2015-2025 rr. (n=260)
Ilamonozaus nuuesooa n %
PybuoBas cTpuxTypa 194 74,6
Pedmrokc-330darut 40 15,4
Axarnasus Kapauu 18 6,9
Hpyrue 3a6oneBanus 8 3,1
Bceero 260 100,0
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[Toutn Tpu dYeTBepTH XUPYPTUYECKH 3HAUYKMMOM MATOJOTHMHU MHUIIEBOJA B HCCIIETyEeMOM
COBOKYITHOCTH MPHUXOAUJIOCH Ha pPyOLIOBbIE CTPUKTYpbl. WX 10511 3HAYUTENbHO MpeBbIlIaia
YACTBHBIA BEC JAPYTUX HO30JOTUYECKHX (POpPM, UTO MOCTYXKHJIO OCHOBAHWEM JUIS JajbHEHIIero
aHaJIM3a JaHHOM KaTEeropuu MalueHTOoB.

AHanu3 Bo3pacTHOro pacrpeneiaeHus 194 nanueHToB mokasai mpeodiagaHue JUI MOJIOJI0TO
U cpeaHero Bo3pacTta. Hambosbiee 4uciio ciryyaeB 3aperuCTpUPOBaHO B Bo3pacTHOU rpyrie 30—39
net — 93 nanuenta (47,9%). B Bo3pacte 18-29 ner naxonunuce 45 nanuentos (23,2%), 4049 ner
— 39 (20,1%), 50-59 ner — 13 (6,7%), 60 ner u crapme — 4 nauuenrta (2,1%). Ucxonnsie
abCoIOTHBIE 3HAYCHUSI TIPE/ICTABIICHBI B MaTeprajax UCCIIEOBAHMUSL.

Tabmuma 2

BO3PACTHAS CTPYKTYPA ITALIMEHTOB
C PYBLHOBBIMU CTPUKTYPAMMU ITUIIEBOA (n=194)

Bospacmuas epynna n %
18-29 ner 45 23,2
30-39 ner 93 47,9
40-49 ner 39 20,1
50-59 ner 13 6,7
60 et u crapure 4 2,1
Bcero 194 100,0

OO6pariaeT BHUMaHHUE BhIpAKEHHAs! KOHIIEHTpAIs 3a00JIeBaHUs CPeIy MaIllMeHTOB MoJioxke S0
net. B Bo3pactHbix rpynmnax 18—49 net 3apeructpupoBano 177 u3 194 cnyqaes (91,2%). Ilpu sTom
MOYTH IOJIOBUHA BCel BEIOOPKH MpUXoauiiack Ha Bo3pacT 30-39 mer.

[TonyueHHOE pacnipeneneHue yKa3blBaeT Ha CYLIECTBEHHOE MEIUKO-COLMAIbHOE 3HAUEHUE
pyOLIOBBIX CTPUKTYp MHUIIEBOJA, NMOCKOJIbKY 3a00JIeBaHHE MPEUMYIIECTBEHHO 3aTParuBajo JIMIL
TPYIOCTIOCOOHOTO BO3pacTa. Bo3pacTHas CTpyKTypa BCeW XUPYPrUYecKd 3HAYMMOMN MAaTONOTHH
MUIIEBO/a TAKXKE XapaKTepu3oBaiach rnpeodnaganuem nanueHtoB 30-39 ner.

DTHUOJIOTUYECKAS CTPYKTYpa PyOILIOBBIX CTPUKTYP MUIIEBOIA

B sTnonornueckoii cTpyktype 3a001eBaHus BEAYIYIO POJIb 3aHUMAIIA PyOIIOBbIE H3MEHEHHUS
Moclie XUMUYECKOTO TMOBPEKIEHUS MHIeBoAa. JloJsS MOCTOXKOTOBBIX (XUMHUYECKUX) CTPUKTYD
cocraBuna 55,9%. IlpeobnamaHue XUMHYECKOW STHOJIOTHM OTMEUEHO M TpU 0000IIeHUuU
PE3yJIbTAaTOB ECATUIETHETO HAOJIIOIEHNUS.

Tabnuua 3
OTUOJIOTUYECKAS CTPYKTYPA PYBHOBBIX CTPUKTVYP ITMIIEBO/JIA (n=194)
Dmuonoeust n %
ITocToxoroBas (XxumMudeckast) 108* 55.9
[pyrue nprauHbI 86* 44,1
Bceero 194 100,0

* - abCONIOTHBIC 3HAYCHUS MONYUYCHbI U3 00miero yucna 194 manueHToB Npu YKa3aHHOW B MCXOJIHOM
ucciefnoBaHuu gone 55,9%; BcieAcTBUE OKPYIVIEHHWS IMPOLEHTHOIO MoKa3aTens a0CONIOTHOE 3HAauYeHHUe
ClIelyeT paccMaTpUBaTh KaK pacyeTHOE

bonee mmonmoBuHE CJIy4acB py6IIOBI)IX CTPUKTYP OBLIY CBA3aHEI C MNOCICACTBUAMHU XUMHYCCKOT'O
MOBPCIKACHU IMUIICBO/JA. I[aHHaH 0COOEHHOCTh OTJIMYAET HCCIICAYCMYIO I'pyHIly OT HOHy.]'IHI.IHfI, B
KOTOPLIX 3HAUYUTCIIbHYIO POJIb B Pa3BUTUH )106p0KaLICCTBCHHBIX CTPUKTYP HUI'parOT HNCUTHYCCKUC
MOPaAXXCHU, U YKA3bIBACT HA COXPAHAIOIIYIOCS aKTyaJIbHOCTb HpO(l)I/IJ'IaKTI/IKI/I XHUMHUYCCKHUX OXKOI'OB
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NUIIEBOAA. J[OTTOTHUTENBHBIN aHATN3 TTOKa3aJl, YTO MCCIIEAYEeMbIi KOHTUHICHT XapaKTepHU30BajIcs
BBIPAKCHHBIMU aHATOMHYECKMMHU U3MEHEHMSIMU NHIeBoaa. CTPUKTYpbI BEpXHEH TPETH MHIIEBOA
coctaBsuin 68,5%, cpenHsisi NPOTSHKEHHOCTh CyKeHuss — 3,7 CM, a MUHUMAaJbHBIA JUAMETP
npoceera — 1,0 MM.

Tabnuma 4
OCHOBHBIE XAPAKTEPUCTUKU PYBIIOBbBIX CTPUKTYP ITMIIEBOJA
Tokazamens 3nayenue

Py0moBbIe CTPHUKTYPHI Cpean MAaTOJIOTHH MUIIEBOA 194/260 (74,6%)
Boszpact 18-49 ner 177/194 (91,2%)
Bospact 30-39 ner 93/194 (47,9%)
ITocTok0TOBasT STHONOTHS 55,9%
Jloxanu3zanus B BEpXHEl TPETH NUILEBOJA 68,5%
CpenHsist MpOTAKEHHOCTh CTPUKTYPBI 3,7cMm
MuHUMAaIBHBIN JUaMeTp POCBETa 1,0 MM

COBOKYMHOCTh MOJYYEHHBIX JAHHBIX XapaKTepHU3yeT PyOIOBbIE CTPUKTYPHI MHUILIEBOAA KaK
npeobnanaronyro GopMy XHPYPrUYeCKH 3HAYMMOW MATOJOTMH THINEBOAA B HCCIEAYEeMOM
KIMHAYECKOM Martepuaie. 3albojieBaHHE MPEUMYIIECTBEHHO PETUCTPUPOBAIIOCH y TALMEHTOB
MOJIOJIOTO ¥ CPEAHEro TPYJIOCHOCOOHOTO BO3pacTa, MpUYEeM MaKCHMallbHas 4acToTa MPUXOUIACh
Ha Bo3pacT 30-39 ner. B aTHonornueckoi ctpyktype 0oJiee moJ0BHHBI HAOTIOACHHI OBbLIIN CBSI3aHbBI
C XUMHYECKUM TTOBPEKICHUEM IUIIEBOIA.

Obcyacoenue

IIpoBeneHHOE MCcaeI0BaHUE TI0KA3aJI0, YTO PYOLIOBBbIE CTPUKTYPHI 3aHUMAIOT 3HAUUTEIbHOE
MECTO B CTPYKTYpP€ XUPypPrudecKy 3Ha4MMOM I1aTOJIOTUH NTUIIEBOIA. 32 AHAJIM3UPYEMbIN IEPUOJ OHU
ObLTH BIIBIEHBI Y 194 u3 260 narueHToB, 4To coctaBuiio 74,6%. [lonydyeHHble JaHHBIE YKAa3bIBAIOT
Ha COXPaHSAIOIIYIOCS aKTYaJIbHOCTh JAHHOW MATOJIOTMH JUIS CHEUATN3UPOBAHHON XUPYPrUYECKOU
nomotu B Keipreisckoit Pecriybmuke.

OnHoil n3 Hambosiee BaKHBIX OCOOEHHOCTEH HCCielyeMOi BBHIOOPKM SBISUIaCh BO3pPACTHas
CTpyKTypa nanueHToB. Haunbonbiiast nonst ciydaeB npuxojwiack Ha BospacT 30-39 ner — 93
nanuenta (47,9%). B nenom 91,2% nanuentoB Haxoawiuch B Bo3pacte oT 18 mo 49 ner. Takum
obOpazom, 3aboleBaHME NPEUMYLIECTBEHHO 3aTparuBajio JIMI MOJIOJIOTO M  CPEIHEro
TPYAOCHOCOOHOTO BO3pacTa. DTO MpHAAET MpobiieMe HE TOJbKO KIMHHYECKOE, HO U MEIUKO-
COLIMAJIbHOE 3HAY€HHE, IOCKOJbKY HapylIeHHE MPOXOAMMOCTH NHIIEBOJAa, HEOOXOAMMOCTh
JUINTEIBHOIO JICYEHUS W TMOBTOPHBIX MEIUIIMHCKUX BMELIATEIbCTB MOTYT OrpaHUYMBATH
poECCHOHATIBHYIO U COLMANBbHYIO aKTMBHOCTH ManueHToB. Ocoboe MecTo B CTPYKType NPUUYHMH
3a00JIeBaHMsl 3aHUMANM TOCIEACTBUS XMMUYECKOTO MOBpEeXICHUs mumeBoa. [locToxoroBbie
CTPHUKTYPBI cocTaBisuiu 55,9% Habmoaenuid. [lomoOHas sTHOIOTHYECKast CTPYKTYpa COOTBETCTBYET
JaHHBIM JIUTEPATYpbl O COXpAHSIOUIEHCS pPOJIM XUMHYECKHX O0XOroB B (OPMHUPOBAHHUU
N00pOKaueCTBEHHBIX CTPUKTYp MuIIeBoaa [2, 5, 6].

B MexayHapoAHBIX — HCCIENOBaHMAX  OTMEYaeTcs  BbIpakeHHass  reorpaduyueckas
BapnaOeIbHOCTh MPHUYMH JOOPOKAYECTBEHHBIX CTPHUKTYp: B OJHUX MOMYJSALUSAX CYIIECTBEHHOE
3HaYEHHUE UMEIOT MEeNTHYECKHE MMOPaKEHUs, TOTAa KaK B CTpaHaxX ¢ MHOW COIMAIbHO-I)KOHOMUYECKOM
U SIUAEMHOJIOTMYECKON CTPYKTYpOH Ba)KHOW NPUYMHON OCTAIOTCA IOCIEACTBUS MPHEMA €IKHX
BemiecTs [2, 10].

XUMUYECKOe TOBPEXKIEHUE MHUIIEBOJA NPEACTaBIseT o0co0yi mpobiieMy B CBS3U C
0COOCHHOCTSIMH Tocienytomero pyoneBanus. [locie ocTpoit ¢a3bl MOBpEeXIEHUS MPOLECCHI
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BOCHAaJIeHUs, penapanuu 1 ¢udpo3a MOTYT IPUBOAUTH K CTOMKOMY CY>KEHHUIO ITPOCBETa MUILEBOAA U
pasBututo nucharuu [2, 5].

B Tspxenbix cimydasix copMUPOBABIINECS CTPUKTYPHI TPEOYIOT TOBTOPHBIX YHIOCKOMHYESCKIX
BMEULIATEJIbCTB WIM PEKOHCTPYKTUBHOTO XUPYPru4ecKoro jeueHus |3, 4].

Kinauko-anaromuueckue XapaKTEePUCTUKU UCCIIETyEMBIX MallUEHTOB TaKxXe
CBUJETEIHCTBOBAIIN O CIOXHOCTU JaHHOW martojioruu. B marepuanax uccienoBaHus mnpeoOianaia
JIOKaJIU3alMs CTPUKTYP B BEpXHEU TpeTH nuieBoja — 68,5%, cpenHsst NpoTsHKEHHOCTh CYyKEHUS
cocraBmsuia 3,7 cM, a MUHUManbHbIM JuameTp mnpocseta — 1,0 MM. Takue u3zMeHeHus
XapaKkTepU3yIOT 3HAUYUTEIbHYIO BBIPAXKEHHOCTh PYOLIOBOTO Mpolecca U MOTYT CYLIECTBEHHO
3aTPyAHATh BOCCTAHOBJIEHUE HOPMAJIbHOTO IPOXOKICHHUS MUILH.

[TomydyeHHbIE pe3ynbTaThl HEOOXOAMMO paccMaTpuBaTh W C TO3UIUU  OpraHU3aIuU
MEIMIMHCKOM TIOMOIIM. BbICOKass 101 TMOCTOXOTOBBIX TMOPAKEHUN CBUACTEIBCTBYET O
HEOOXOUMOCTH YCWICHUSA MNPOPHIAKTUKH XUMUYECKUX TIOBPEXKIEHUN muIiIeBoga. Baxnoe
3HaYEHHUE MMEIOT Oe30MacHOe XpaHEeHHe OBITOBBIX XHMHUYECKUX BEIIECTB, HH(MOPMHUPOBAHUE
HaceJICHUs O MOCJEACTBUAX UX MPUEMa, CBOEBPEMEHHOE O0pallleHne 32 MEAUITMHCKOM TTOMOIIBI0 U
MPaBUJILHOE BEACHHUE IMAIMEHTOB B OCTPOM IEPHOJE XUMHUECKOro MoBpexacHus. CoOBpeMEHHBIC
PEKOMEHIallUM TaK)Ke MOJYEPKUBAOT 3HAUCHUE CBOEBPEMEHHOW OLICHKHU TSKECTH MOBPEXKACHUS U
BBIOOpA JaJIbHEHIIICH JIeYeOHON TaKTHKH |5, 6].

OTaenbHOTO BHUMAHUS 3aCITY)KMBAET BIMUSHHUE 3a00JIeBaHUS HA KauecTBO ku3HU. [(ucharus
3aTparuBaeT HE TOJIBKO TMHWTAHHE TMAlMeHTa, HO W €ro IOBCEAHEBHYIO, COLHAIBHYIO H
[ICUXOJIOTMYECKYI0 aKTUBHOCTb [9].

[ToaTomy mpu OlLieHKE 3HaYeHHS PyOLIOBBIX CTPUKTYpP MHILEBOJA 11€1ecOo00pa3HO YUUTHIBATh
HE TOJIbKO HEMOCPECTBEHHbIE KIIMHUYECKHUE MPOSBICHUS, HO U JI0JITOCPOUYHbIE (YHKIIMOHATBHBIE U
COIIMANIbHBIC TIOCIIEACTBUSL 3a0o0yieBaHMs. Pe3ynbpTaThl HACTOSAIIETO HCCIECIOBAHHUS JIOTIOIHSIOT
UMEIOIIUECS] CBEACHHUSI O pYOLIOBBIX CTPUKTypax TMHINEBOJAa JAaHHBIMH, TOTYyYEeHHBIMU Ha
knuHu4YeckoM Marepuane Koipreickoit PecnyOmuku 3a nmecstunetrHuit nepuop. IIpeoGnananue
MAIMEHTOB TPYJOCIHOCOOHOIO BO3pacTa M BBICOKAs JOJSl MOCTOXKOTOBOM ATHOJOTMH IO3BOJISIOT
paccMaTpuBaTh JaHHYIO TATOJIOTHIO Kak MpobOiieMy, TpeOYIOIIyI0 COUYETaHUS KIWHUYECKHUX,
MpOQUTAKTUIECKUX U OPTaHU3AIMOHHBIX MEPOTPUSITUH.

BMmecte ¢ Tem wuccienoBaHME MMEET P OTpaHUYEHUU. PeTpOCleKTHBHBIN [H3aliH HE
MO3BOJISIET MOJTHOCTHIO UCKIIFOUUTH BIUSHUE HETIOTHOTHI METUIIMHCKOW TOKYMEHTAIIMHA U PA3THIHA
B 00BeMe 3aperucTpupoBaHHON uHpoOpmaruu. McciaenoBaHne OCHOBAaHO Ha JIaHHBIX TMAIlMEHTOB,
MOJTyYaBUIUX CHEIUATN3NPOBAHHYIO MEIUIIMHCKYIO TOMOIIb, TO3TOMY HOJy4YEHHbIE NTOKA3aTENH HE
clielyeT HMHTEePIPETUPOBATh KaK MOMYJSIIHOHHYIO 3a00JIeBa€MOCTh WM PAacpOCTPAaHEHHOCTh
pyo1oBeIx cTpukTyp B Kbipreickoir PecnyOnuke. OHM XapaKTepU3YIOT CTPYKTYpy MaIlUEHTOB,
MIOCTYNUBLINX B UCCIIEIyEMbIE CIIEIMATN3UPOBaHHbIe yupexaeHus B 2015-2025 rr.

[Tocneanee yrouHeHHUE OCOOCHHO BaYKHO TSl OyayIielt myOauKauu: Mpyu TaKOM JTU3aifHe MbI
MOXEM YBEPEHHO TOBOPUTH O CTPYKTYpE KIMHUYECKOTO MaTepualia U MEIUKO-COIUATbHBIX
XapaKTepUCTHKaX MAIMeHTOB, HO HE O HAI[MOHAIBHOW PaCHpPOCTPAHEHHOCTHU 3a00JeBaHUS. JTO
C/IETIaeT CTAaThI0 METOI0JIOTMUECKU aKKypaTHee.

3axnouenue
[IpoBeneHHBI aHAINM3 TMOKa3zajd, YTO pyOIOBbIE CTPUKTYpHl MHUIIEBOJA 3aHUMAIIU
3HAYUTEIIbHOE MECTO B CTPYKTypEe XHPYpruu4ecKM 3HAYUMOW MAaTOJOTUU MHILEBOAA CpPEeau
MTAHEHTOB, MOJyYaBIIUX CIENUAIM3UPOBAHHYIO MEAMIIMHCKYIO roMots B 2015-2025 rr. U3 260
[POAHATM3UPOBAHHBIX  CIy4yaeB 3a0ojieBaHMs  MUIIEBOJA pyOIOBbIE  CTPUKTYpHl  ObUIH
auarHoctupoBanbl 'y 194 manuentoB (74,6%). XapakTepHOW OCOOEHHOCTBHIO HCCIEIyEeMOTO
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KOHTHHTEHTA SBJISJIOCH MpeobiajaHne MalueHTOB MOJIOAOrO U cpeaHero Bo3zpacta. Haubonbias
JoJIsl ciiydaeB mpuxonuiack Ha Bo3pacT 30-39 nmer — 93 mammenra (47,9%), a B nenom 91,2%
nanueHToB ObUIH B Bo3pacte 18—49 ner. Takas Bo3pacTHas CTPYKTypa OMpPEENsieT CYIECTBEHHOES
MEMKO-COITMAIbHOE 3HAUYCHUE 3a00JIeBaHUs, MTOCKOIbKY OCHOBHASI YacTh IMAIIMEHTOB OTHOCHUTCS K
TPYJIOCTIOCOOHOM YacTH HacejeHus. B aThonoruueckoil cTpykType npeodiafanu MOCTOKOTOBbIE
CTPUKTYpbI, J0Ji1 KOTOphIX coctaBmwia 55,9%. IlomyuyeHHble JaHHBIE YKa3bIBAIOT Ha
COXPAHSIONIYIOCS POJb XUMHUYECKUX TMOBPSKICHUN TNHINEBOAa B (DOPMHUPOBAHUU  TSIKEIBIX
pyOIIOBBIX M3MEHEHWUH M HEOOXOAMMOCTh YCHJICHUS MPOMUIAKTHYCCKHX MeponpusTaid. Takum
o0pa3oM, pe3ynbTaThl JECATUIETHErO0 HaONIOJCHUS CBHJIIETENBCTBYIOT O HEOOXOAMMOCTH
KOMIUIEKCHOTO MOJX0/a K pobiieMe pyOIIOBBIX CTPUKTYP MHUILEBOAA, BKIIOYAIOIIEr0 MPO(PHUIAKTUKY
XUMUYECKUX TOBPEKICHUN, CBOEBPEMEHHOE BBISBJICHHE UX MOCIEJACTBUNA U COBEPIICHCTBOBAHUE
OpraHu3alyy ClEeUUaTU3UPOBAHHON MEIUIMHCKON mnoMomiu. [Ipu 3TOM mosjyudeHHbIe pe3ysIbTaThl
XapaKkTepU3yIOT CTPYKTYpY IAlMEHTOB CIEHUAIM3UPOBAHHBIX MEIUIIMHCKUX YUYPEKICHHUM, a He
MOMYJISIIMOHHYIO PACIPOCTPAaHEHHOCTh PYOIIOBBIX CTPUKTYp nuieBoa B Keipreizckoit Pecriyonuke.
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Aunnomayus. llenp wucciaenoBaHUs — OLEHUTh MHOTOJIETHIOIO JIMHAMUKY —BIIEpPBBIE
BBISIBIICHHBIX ciiydaeB BUY-undexnuu cpenu rpaxnan Keipresckoit Pecrryommku B 2019-2025 rr.
C Y4E€TOM YPOBH$ BBISBISIEMOCTH, I10J1a, BO3pAacTa U MpeanonaraeMbix nyrteil nepenaun. I[Iposenen
PETPOCIIEKTUBHBIN OMUCATEIBHBIA AMUACMHUOJOTHUSCKHN aHaIN3 O(DUIMAIBHBIX JaHHBIX 0 6262
BIIEPBbIC BBIBICHHBIX ciyyasx BUY-undexnun. PaccunteiBanu nokasarens BoisiBisieMocTd Ha 100
TBIC. HACEJIEHUS, OIINOKY PEeNPe3eHTaTUBHOCTH, OO OT/AEIbHBIX IPYIII, a TAK)XKe TEMIIbI IPUPOCTa
1 yobutn nokaszateneit. B 2020 roay nokaszatens BeIsiBIsieMOCTH cHu3mics ¢ 12,0+0,43 no 9,5+0,38
Ha 100 TbIC. HaceneHus, MOCJIe Yero YBEIUUUIICS U JOCTUT MaKCUMaJIbHOTO 3HaueHus B 2025 rogy
— 14,7+0,45 na 100 TbIC. Hacenenus. Ha mpoTshkeHUH BCero nepuoja Cpeay BIIEPBbIE BBIIBICHHBIX
CcllyyaeB NMpeod1aaaan MyKUMHBI, J0JIsI KOTOpBIX cocTaBisiia 56,4—61,1%. B Bo3pacTHOM cTpyKType
BEIYLIMMU OcTaBayIuCh Tpynbl 28—37 u 38—47 ner. OIHOBPEMEHHO YCTAaHOBJIEHO YBEITUUYEHUE 101U
i 58—67 ner ¢ 3,7% 10 9,7% u camxkenue gonu aur 28—37 net ¢ 37,3% no 29,4%. OCHOBHBIM
ITyTEM [IEPEAAYU SBIISIICS T€TEPOCEKCYANIBHBIN: €ro 101 Bo3pocia ¢ 69,3% no 85,0%. lons cirydaes,
CBSI3aHHBIX C YHNOTpeOJIeHHEM MHBEKLMOHHBIX HAapKOTHKOB, cHU3MIach ¢ 12,7% no 1,5%, a nons
CJIy4aeB C HEYCTaHOBJICHHBIM ImyTeM rnepefaun — ¢ 10,2% 10 4,5%. J1onst roMoceKkcyanbHOTO My TH
M3MEHsIach HEPaBHOMEPHO M IOCTHUTIIa MakcuManbHoro 3HaueHus 11,0% B 2024 rony. IlonyueHnsie
pe3yabTaThl CBUJETEIbCTBYIOT OO0 HW3MEHEHHU OSMMJEMHOJIOIMYECKOH CTPYKTYpbl BIEpBbIE
BbISIBIIEHHBIX ciay4aeB BUY-undexnun u  000CHOBBIBAIOT HEOOXOIMMOCTh  PACIIMPEHHUS
TECTUPOBAHUS CTAPIIUX BO3PACTHBIX I'PYMI U COBEPUICHCTBOBAHUS MPOGUIAKTHUKYU MOJOBOTO MyTH
neperavu.

Abstract. The aim of this study was to assess long-term trends in newly diagnosed HIV cases
among citizens of the Kyrgyz Republic from 2019 to 2025, considering detection rates, sex, age, and
presumed routes of transmission. A retrospective descriptive epidemiological analysis of official data
on 6,262 newly diagnosed HIV cases was conducted. The detection rate per 100,000 population,
standard error, proportions of individual groups, and rates of increase or decrease were calculated. In
2020, the HIV detection rate decreased from 12.0+£0.43 to 9.54+0.38 per 100,000 population. It
subsequently increased and reached its highest level in 2025 at 14.7+£0.45 per 100,000 population.
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Throughout the study period, men predominated among newly diagnosed cases, accounting for 56.4—
61.1%. The leading age groups were 2837 and 38—47 years. At the same time, the proportion of
individuals aged 58—67 years increased from 3.7% to 9.7%, whereas the proportion of those aged 28—
37 years decreased from 37.3% to 29.4%. Heterosexual transmission was the predominant route,
increasing from 69.3% to 85.0%. The proportion of cases associated with injecting drug use decreased
from 12.7% to 1.5%, while the proportion with an undetermined route of transmission declined from
10.2% to 4.5%. The proportion attributed to homosexual transmission fluctuated and reached its
maximum of 11.0% in 2024. These findings demonstrate changes in the epidemiological structure of
newly diagnosed HIV cases and support the need to expand HIV testing among older age groups and
strengthen measures aimed at preventing sexual transmission.

Kniouesvie cnosa: BUY-undexys, BHepBble BBIABICHHBIC CIy4Yad, SIUAEMHOJIOTHYECKAs
nuHamuka, Keipreisckas PecnyGunuka.

Keywords: HIV infection, newly diagnosed cases, epidemiological trends, Kyrgyz Republic.

HecmoTpss Ha cHuxeHue 3abosieBaeMOCTHM U pacnpoctpaHeHHocth BHUY B mupe, B
IlenTpanpHoit A3un u Ha KaBkase coxpaHsercs BbICOKas pacnpocTrpaHeHHocTs BUY, BupycHbIX
renatutoB B 1 C cpeayt OTHeNbHBIX TPYII HACENIEHHs, 0COOCHHO CPEIH JIOACH, YHOTPEOIIIOIIX
WHBEKIIMOHHBIC HAPKOTUKU, U MYKUYHUH, UMEIOIIHNX MOJIOBbIE KOHTAKTHI C My>KunHaMmHu [ 1, 2].

B Kbeipresckoit PecniyOnuke peanusyrorcs mporpammbl npoduiiaktukn BUU-undexuun u
CHIDKEHHUS BpEZla CPeU KIIIOYEBBIX IPYI HaceseHus [3].

Bwmecre ¢ TeM coxpansitores ciydau BbisiBieHUss BUU-un(pexnun Ha npoABUHYTOM cTaauu u
Ha (OHE ONMOPTYHUCTUIECKUX WHPEKIHi [4].

W3MeHeHns unciia BIIEPBHIE BBISIBJICHHBIX CIIy4aeB, UX BO3PACTHO-II0JI0OBOM CTPYKTYPhI ¥ ITyTel
nepeayn TpeOyIOT CHCTEMAaTHYeCKOro SMHJIEMHOJIOIMYECKOro aHalu3a Ui ONpe/eeHus
MIPUOPHUTETHBIX HAIIPABJICHUHN NPOPUITAKTUKY.

Ilenp wuccnenoBaHUsT — OLIEHUTh MHOTOJIETHIOW JMHAMHUKY U CTPYKTYpYy BIEpBbIE
BbISIBIIEHHBIX ciyyaeB BUY-undexuu cpenu rpaxaan Keipreisckoit PecriyOmuku B 2019-2025 rr.
C YYETOM YPOBHSI BBISIBIIIEMOCTH, I10J1a, BO3pacTa  IyTeH Mepenayn.

Mamepuan u memoowvl uccie0o8anus

IIpoBeieHO PETPOCIEKTUBHOE OMMCATEIBHOE AIHUAEMUOJIOIMUECKOE HccaenoBaHue 6262
ciyyaeB BUU-nndexuu, Buepsble BhIIBICHHBIX cpenu rpaxkaad Keipreizckoit Pecriyomuku B 2019—
2025 rr. Wcrounukamu MH(OpMaMM CIY>KUIIM SJIEKTpOHHasi Tabnuma ciexeHus [opojckoro
LIEHTpa MO KOHTPOJIO 32 F€MOKOHTAKTHBIMM BUpPYCHbIMM remarutamu U BUY u oduumanbHble
naHHble Pecry0yinKaHCKOro EHTpa MO KOHTPOJIIO 32 TeMOKOHTAKTHBIMUA BUPYCHBIMH FeaTUTaMH U
BUPYCOM UMMYHOe(pHUIINTA YETTOBEKA.

N3yuens! exxerognas oisiBisieMoct BUU-undexuu Ha 100 Thic. HaceneHus, pacnpezeneHue
CJIy4aeB I10 IOJIy, BO3pacTy U MyTaM nepenaun. BospactHoil ananu3 Bkimrodan 6076 mi B Bo3pacTe
18 ner wm crapme. PaccuutbiBasii aOCONIOTHBIE W OTHOCHTENbHBIE I10Ka3aTelld, OLIMOKY
PENpPEe3eHTaTUBHOCTH, a TAKXKE TEMIIbl IPUPOCTa U YOBUIU MO OTHOIICHUIO K MPEIbIAYIIEMY TOJY.
OO6paboTKy AaHHBIX TPOBOAMIN METOJAMH OMUCATENbHON CTaTUCTHKHU.

Pezynomamet u 0o6cyscoenue
3a nepuoa 2019-2025 rr. B Ksipreizckoit PeciyGnuke BnepBble BbisiBiIeHO 6262 cioyyas BUY-
uHpEeKIMH. AHaTU3 TOJIYYEHHBIX JAHHBIX MO3BOJMJI YCTAaHOBUTh M3MEHEHHUS IOKa3aTels
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BBISIBJISIEMOCTH, pPacIpeleieHHsl CIy4yaeB M0 MOy U BO3pacTy, a TAaK)Ke CTPYKTYPhl OCHOBHBIX ITyTeH
neperayu.

AHanmu3 MHOTOJIETHEH JMHAMHUKU BIEpPBbIE BBIBICHHBIX ciiyyaeB BUY-uHdexknun B
Koipreisckoit PecniyOmuke 3a 2019-2025 rr. mokaszan HEpaBHOMEPHBIH XapaKTep H3MEHEHHUS
nokazatens (Tabmuma 1). B 2019 1 Bnepssie BoisiBiieH 781 ciydait BUY-unbekuu, a mokasaTenb
BbIsIBIIsIeMOCTH cocTaBuil 12,0+0,43 na 100 Teic. Hacenenus. B 2020 r npu YMCIEHHOCTH HACEICHUS
Koipreisckoit Pecriybnuku 6 663 600 4yenoBeKk KOJMYECTBO BIEPBHIE BBISBICHHBIX CIy4dacB
CHM3HIJIOCH 0 635, a moka3areib BBIABIsIeMOCTH — 10 9,5+£0,38 ma 100 ThIC. HAaceICHHS, UYTO
COOTBETCTBOBAJIO TeMIly yobutn —20,5 o cpaBHEHHIO ¢ MPEABIAYIINM rooM. B nocnenyromue n8a
rojila OTMeYaJcs BBIpaKEHHBIH pocT BhsiBIsieMocTd BUY-undeknuu. B 2021 r 3apeructpupoBaHo
796 HOBBIX ciiyuyaes, Mokasarenb coctaBuia 11,7+0,42 na 100 ThIC. HaceneHus, a TEMI IPUPOCTa —
+22,9. B 2022 r yncno BIEpBbIE BBIABIECHHBIX CllydaeB yBeandwioch 10 1003, mokazaTesb JOCTUT
MaKCUMaJIbHOTO Ha TOT MOMEHT 3HaueHus — 14,5+0,46 na 100 ThiCc. HaceleHus1, a TEMI MPUPOCTa
coctaBuia +23,8.

Tabmuma 1
JMHAMUIKA YMCJIA BIIEPBBIE BbISIBJIEHHBIX CJIYVHAEB BUY-MHOEKIIN

Toow Abc.uucno THoxazamens na 100 000 Tnp/yoovLnu Yucnennocno

evisienennvix BUY nacenenus (P+m) (%) nacenenus KP
2019 781 12,0+0,43 — 6516 800
2020 635 9,5+0,38 -20,5 6 663 600
2021 796 11,7+0,42 +22.,9 6 789 600
2022 1003 14,5+0,46 +23,8 6912 900
2023 985 14,0+0,45 -3,5 7 037 600
2024 975 13,6+0,44 2,7 7 161 900
2025 1087 14,7+0,45 +7,8 7 404 300

[Mpumedanue: P+m — wactoTa BriepBblie BbIsiBIEHHBIX cinydyaeB BUY-undexnun va 100 000 HaceneHus
1 omuOKa penpe3eHTaTUBHOCTH, TTp/yObUTH — TeMI IPUPOCTa/yOBLIH.

B 2023-2024 rr. HaOmrogagoch HE3HAUYUTENILHOE CHHIKEHUE IIOKA3aTells BBISBISIEMOCTH. B
2023 rony 3apeructpupoBaHo 985 HOBBIX ciydaes, nmokasarenb cocraBuin 14,0+0,45 ma 100 ThIC.
HacesieHus, a Temn yobuin — —3,5. B 2024 r BeIsiBIIeHO 975 HOBBIX CIIy4aeB, IMOKa3aTelb CHUZHIICS
no 13,6+£0,44 wa 100 ThIC. HaceneHus, a Temn yObuin coctaBuia —2,7. B 2025 r BHOBb
3aperucTPUPOBAH POCT: YHCIO BIEPBBIC BBIABICHHBIX ciydaeB BUU-uHdeknnn yBemu4auinoch 10
1087, mokasarenb BbeIABIsseMocTH jgoctur 14,7+0,45 ma 100 ThIC. HacelCHHS, UYTO SBISLIOCH
MaKCHMaJbHbIM 3HAYEHUEM 32 BECh IIEPUO] HAOIIOEHUS, a TEMII IPUpPOCTa cocTaBui +7,8.

Taxum oOpazom, B 2019-2025 rr. nuHaMuKa BepBble BhISIBIEHHBIX ciiydaeB BUYU-undexnumn
XapaKkTepu30BaIach BhIpaXeHHBIMU KoneOanusiMu. CHikeHue nokaszarens B 2020 T Morjo ObITh
CBSI3aHO C OTPAaHUYEHUEM JJOCTYITHOCTU TECTUPOBAHUS U METUIIMHCKOM IIOMOILY B IIEPUOJI TAHAEMUHN
COVID-19, Torma kak ero nocienytomuid poct B 2021-2022 rr. Mor oTrpakatb BOCCTAaHOBJIEHUE
0XBaTa TECTUPOBAHUEM U BBISBIICHHE PaHEE HE TMarHOCTUPOBAHHBIX citydaeB. B 2023 u 2024 rogax
OTMEYaIOCh HE3HAYUTEIbHOE CHWKEHUE ToKa3zarens, a B 2025 rogay BHOBb ObLT 3aperucTpupoBaH
€ro pocT.

Ha npotspkenun Bcero mepuonaa uccinenoanust (2019-2025 rr.) B CTpyKType BIEpBBIE
BbIsIBIEHHbIX ciydaeB BUY-undexunn B Keipreizckoit PecnyGnuke mnpeoGmaganu MyKUMHBI
(Pucynoxk 1). [onst cmyyaeB cpeiyd MY>KYMH €XKETOJHO COCTaBisiia Oosiee MOJOBUHBI BCEX HOBBIX
ciyyaeB U BapbupoBaia ot 56,4% B 2020 r mo 61,1% B 2023 r. [lons KEHIIMH HU3MEHSIACh B
npeaenax ot 38,9% mo 43,6% u Bo BCe TOABI OCTaBajlach HIDKE oM MYK4uuH. [locie cHmkeHus
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nomu MyxkuuH 10 56,4% B 2020 r B 2021 1 or™Meuanock ee yBenmuuenue a0 60,5%. B 2022 r
IoKa3aTellb HECKOIBKO CHU3MICA M cocTaBui 59,3%, omHako B 2023 T JOCTUT MaKCHMAaJILHOTO 3a
Bech mepuoj HabmogeHus 3Hadenmss — 61,1%. B mocnemyromme aBa roma CyIIeCTBEHHBIX
n3MeHeHu He oTMevanock: B 2024 u 2025 rogax 1075 My»K4UH COCTaBHIJIa COOTBETCTBEHHO 60,8%
u 60,1%.

60,5% 59 30 61,1% 60,8% 60,1%
56,9 % 56,4% '
43,1% 43,6%
I I 39,5% 40,7% 38,9% 39,2% 39,9%
2019 2020 2021 2022 2023 2024 2025

B My:kumHbl B HeHWWHbI

Pucynok 1. Pacnpenenenue BnepBbie BeIsABICHHBIX ciydyaeB BUY-undexuu no nony 8 KP B 2019-
2025 rr.

JloJ1s1 KEHIIUH IEMOHCTPUPOBAJIa MPOTUBOIOJIOKHYIO TMHAMUKY. Ee MakcuMalibHOE 3HAaUCHUE
3apeructpupoBao B 2020 r — 43,6%, nocie 4dero mokasarenb cHuzmwics 10 39,5% B 2021 r,
He3HauuTenbHO yBenuuwica 10 40,7% B 2022 r u qocTUr MUHUMAaIbHOrO 3HaueHus B 2023 r —
38,9%. B 20242025 tr. 10151 )KEHIIUH OCTaBajlach MPAKTUYECKH CTaOMILHOM U cocTaBsuia 39,2—
39,9%. Takum 00pa3oM, KosreOaHusI 10JIeH MY>KYHUH | )KEHIIMH B TCUSHHE aHATH3UPYEMOT0 TIeproia
HE M3MEHSJIM O0Ilel CTPYKTyphbl BIEpBbIe BbISBIEHHBIX ciiydaeB BUU-undekuun. Bo Bce ross
WCCIIEIOBaHMS TMpeoliafany CiIy4daw, 3aperuCTPUpPOBAHHBIE CpPEAM MYKYHH, IOJS KOTOPBIX
cocrapisiiia 56,4—61,1%, Toraa Kak J10Jisl )KeHIIWH HaXoIumack B ipeaenax 38,9-43,6%.

Tabauma 2
PACIIPEJEJIEHME BIIEPBBIE BBISIBJIEHHBIX CJIYYAEB BUU-UH®EKIIM BO3PACTHBIM
TPVYIIIIAM B 2019-2025 rr

Toowt Bospacmnas epynna Bcezo
18-27 28-37 38-47 48-57 58-67 cmapute 68
2019 123 280 191 124 28 4 750
2020 115 227 150 88 28 2 610
2021 156 271 185 108 34 6 760
2022 171 301 279 156 57 9 973
2023 177 274 290 136 72 14 963
2024 167 288 253 174 61 8 951
2025 174 314 263 199 104 15 1069

Ipumeuanue. JlanHble TIpEICTaBICHBI B a0CONIOTHBIX 3HAYCHHUSAX, BO3PACT OIPEJEIsUICS HA MOMEHT
BIIEPBBIC YCTAHOBIIEHHOTO AriarHo3a BUY-unpexim
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. Tabmuma 3
JANHAMMKA BO3PACTHOU CTPYKTVYPBI
BIIEPBBIE BbISIBJIEHHBIX CIIYUAEB BUU-UH®EKIIUH, %

Bospacmnas epynna

3 18-27 28-37 38-47 48-57 58-67 cmapuie 68
~ % TnphHo % Tnpo %  Tnho %  TnpHo % Tno %  Tnplyo
2019 16,4 - 37,3 - 25,5 - 16,5 - 3,7 - 0,5 -

2020 18,9 +152 372 -0,3 246 35 144 -12,7 46 +243 03 -40,0
2021 20,5 485 35,7 -4,0 243 -1,2 14,2 -1,4 45 22 0.8 +166,7
2022 17,6 -14,1 30,9 -134 28,7 +18,1 16,0 +12,7 59 +31,1 0,9 +12,5
2023 184  +4)5 28,5 -7,8 30,1 +49 141 -11,8 7,5 +27,1 1,5 +66,7
2024 17,6 -4,3 30,3 +6,3 26,6 -11,6 183 +298 64 -147 0,8 -46,7
2025 16,3 -7,5 29,4 -3,0 246 -7,5 186 +1,6 97 +51,6 14 4750

[Ipumedanue: naHHbIE MPENCTaBICHBI B % OT OOILIEro Yuciia BIEPBbIE BBIIBICHHBIX ciay4yaeB BNY-
nHpexkmun cpequ rpaxgan KP; Trp/y60 — temm mpumpocTa winm yOBUIH IIOKAa3aTeNsl MO CPaBHEHHUIO C
NPeIbIAYIIAM TOAOM; 3HAaK «+» O3HA4aeT NPHUPOCT, 3HAK «—» — YOBUIb, «—» — IIOKa3areNb He
paccuuThIBaICA JUI HAYaJIbHOTO rofia HaOI0AeHUS

AHanu3 BO3pacTHOM CTPYKTYpbI BIIEPBBIE BhISIBICHHBIX ciiydaeB BUY-undexunu cpeau nuu B
Bo3pacte 18 et m crapue 3a nepuon 2019-2025 rr. (Tabmumer 2, 3) mokaszan, yro B 2019 r
HauOoJbIlIee KOJIUYECTBO CIy4yaeB 3aperucTpUPOBAaHO B Bo3pacTHoi rpymme 28-37 mer — 280
(37,3%). Hanee cnemomana rpynna 3847 mer — 191 (25,5%). Ilpakthuecku oOIMHAKOBBIE
MOKa3aTeJIM OTMEUYAJIUCh B BO3pacTHBIX rpymmax 48—57 ner — 124 (16,5%) u 18-27 mer — 123
(16,4%); paznuuue MeXay HUMHU COCTAaBWIO OJWH ciiydail. HanMeHblllee KOJIUYECTBO BIIEPBBIC
BBISIBJICHHBIX CITy4aeB 3aperucTpupoBaHo cpenu jui 58—67 net — 28 (3,7%) u 68 net u crapiie —
4 (0,5%).

B 2020 r HauOomblnee KOJMYECTBO BIEpPBbIE BbIABICHHBIX ciydaeB BUY-undexunn
MIPOJIOJIKAIIO PETUCTPUPOBATHCSA B BO3pacTHOM rpymme 28—37 net — 227 (37,2%), npu 3TOM Temi
yObH coctasui —0,3. B rpynne 38—47 et BoisiBieHo 150 ciydaes (24,6%), a TeMn yObITH COCTaBHII
—3,5. B Bo3pactHoii rpynne 18—27 net 3apeructpupoBano 115 ciyyaes (18,9%) nmpu remne npupocra
+15,2. Cpenn nun 48—57 net BoisiBneHo 88 cinyuaes (14,4%) npu temrie yosutn —12,7. B rpynme 58—
67 net 3apeructpupoBaHo 28 ciydaeB (4,6%), a Temn npupocta coctaBui +24,3. Haumensluee
KOJIMYECTBO clydyaeB oTMeueHo cpeau jull 68 net u crapime — 2 (0,3%), npu 5ToM TeMi yOobuin
coctasui —40,0.

B 2021 r nanbonplnee KOJIMUYECTBO BIEPBBIC BBISBICHHBIX CIy4aeB TaKXKe MPUXOJUIIOCH Ha
Bo3pactHyto rpynny 28-37 net — 271 (35,7%), npu temne yosutn —4,0. Jlanee ciepoBaina rpynmna
38-47 ner — 185 ciyuaes (24,3%), rae Temn yowiu coctaBun —1,2. B BozpactHo# rpynmne 18-27
ner 3apeructpupoBano 156 ciyuaeB (20,5%) npu temne npupocta +8,5. Cpeau nun 48—57 net
BbIsiBIeHO 108 cimydaeB (14,2%) npu temne yosumn —1,4. Haumensinre noka3aTesn 0TMEYAJINCh B
BO3pacTHBIX rpymmax 58—67 net — 34 ciyyas (4,5%) npu Temne yobun —2,2 u 68 5ieT u crapiie —
6 ciydaes (0,8%) npu BeIpaxeHHOM TemIie mpupocta +166,7.

B 2022 r Bo3pactHas rpynna 28-37 JieT coxXpaHsia BEAYLIYIO MO3ULUIO0 MO KOJUYECTBY
BIIepBBIE BhIABIEHHBIX ciayyaeB BUU-undexnun — 301 (30,9%), HecMoTps Ha Temn yobun —13.4.
B rpynme 38-47 ner 3apeructpupoBano 279 cimydaes (28,7%), Ipu 3TOM TEMIT MPUPOCTA COCTABIII
+18,1. Cpenu nury 18-27 ner BoisiBiieH 171 ciyyait (17,6%) npu remne yosutn —14,1. B BozpactHoi
rpynre 48-57 net 3apeructpuponano 156 ciayqaes (16,0%) npu temne npupocta +12,7. Menbiuee
KOJIMYECTBO CIIy4aeB 0OTMeUaaoch cpeau auil S8—67 net — 57 (5,9%) u 68 net u crapiie — 9 (0,9%).
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B o6enx BO3pacTHBIX Ipynmax 3aperucTpUpOBAaHO YBEIMUEHUE JOJIM CIy4yaeB: TEMIIbl IPUPOCTa
cocTaBuiM cooTBeTcTBeHHOo +31,1 m +12,5.

B 2023 r npousonuin U3MEHEHHsI B BO3PACTHON CTPYKTYpE BIIEPBBIC BBISBICHHBIX CIydacB
BUY-undexuu. Hanbompinee MX KOJIMYECTBO 3aperucTpupoBaHo cpemu nuil 38—47 mer — 290
(30,1%), mpu temrie npupocta +4,9. Bo3pactHas rpymnmna 28—37 neT nepemMecTuiach Ha BTOPYIO
no3unuio — 274 cioyyas (28,5%), npu 3Tom Temn yObuin coctaBui —7,8. [lanee cnenoBaia rpymnmna
1827 ner — 177 cnyuaeB (18,4%) npu temne npupocta +4,5. Cpemu nun 48-57 ner
3apeructpupoBano 136 ciyuaes (14,1%) npu temme yosumm —11,8. B rpymnme 58—67 jieT BBISIBICHO
72 cnyvas (7,5%), a Temn mnpupocta coctaBun +27,1. Haumenblliee KOIMYECTBO CIy4yaeB
3aperucTpupoBaHo cpenu ui 68 et u crapuie — 14 (1,5%), oqHako B 1TaHHOI BO3pacTHOM rpymIe
OTMEUEH BBIpaXXEHHBIN TeMIl nmpupocta +66,7.

B 2024 r Bo3pacTHas rpynna 28—37 jeT BHOBb 3aHsjla BEIYILLYIO MO3UIMI0 — 288 BIEpBbIE
BbIsBJICHHBIX ciydaeB BUY-undexuuu (30,3%) npu temie npupocta +6,3. Jlanee cienoBana rpyiia
38-47 ner — 253 cnyuas (26,6%), B koTopoii Temn yobuu coctaBun —11,6. B Bo3pacTHoii rpyrmie
48-57 net 3apeructpupoBano 174 cinyuas (18,3%) npu BeipaskeHHOM Temie npupocta +29,8. Cpeaun
i 18-27 net BwisiBAeHO 167 ciydaeB (17,6%) mpu temne yobuin —4,3. B rpynme 58—67 net
3apeructpupoBan 61 cmydait (6,4%), a Temn yosutn coctaBui —14,7. HauMeHbliee KOIUYECTBO
ciy4aeB oTMeueHo cpeau aull 68 net u crapuie — 8 (0,8%) npu Temmne yobuin —46,7.

B 2025 r B 1ienom coxpaHuiach BO3pacTHasi CTPYKTypa, CHOpMUPOBABIIASCS B MPEABITYIIEM
roxy. HauOoubliee KoJauMuecTBO BIiepBbI€ BBISIBIECHHBIX cilydaeB BUY-nHpekuu 3aperucTpupoBaHo
cpenu i 28—-37 net — 314 (29,4%), npu temne yosuu —3,0. Jlanee cienoBaiia Bo3pacTHas rpyIna
3847 nmer — 263 cayuas (24,6%), rae temn yObuin coctaBun —7,5. Cpenu mun 48-57 ner
3apeructpupoBano 199 cimyuaer (18,6%) npu temne npupocta +1,6. B Bo3pacTHoit rpynme 1827
net BoisiBJIeHO 174 ciyvas (16,3%) nipu Temnie yosuin —7,5. Cpenu jiui S8—67 neT 3aperucTpupoBaHO
104 cnyyas (9,7%), npu 3TOM OTMeueH Hanbosiee BhIpakeHHbIN TeMn npupocta +51,6. B rpynne 68
JIeT U cTapliue BolsiBiIeHO 15 ciydaes (1,4%), a Temn npupocta coctaBui +75,0.

Taxum oOpazom, B Teuenue 2019-2025 rr. HanOosibliee KOJIUYECTBO BIIEPBBIE BBISBICHHBIX
ciyyaeB BUY-uHbexImu npenMyiecTBEHHO perucTpupoBaioch cpeau auil 28—37 u 38—47 nert, uto
coryiacyercs ¢ pesyipraTamu Apyrux uccienosanuil. [lo nannsiM M. Kupnmiosoit 1 H. M. OpxyH,
B 2012-2022 rr. nokasarens 3aboneBaeMocTrt BUY cyiiecTBEeHHO YBETUUMIICS, 0COOCHHO CPEIN JIUIL
B Bo3pacte 18-29 u 30-39 ner; Takke oTMeYacsi BbIPAXKEHHBIN POCT MOKA3aTeNsl CPeAU KEHIIUH
[5].

Pe3ynpTaTel paHee INPOBENEHHOIO HCCIIENOBAaHUS TaKKe IOKa3alM, 4YTO CPENU JIIOJEH,
xuBymmx ¢ BUY, mpeoOnajganm My>KYMHBI TPYJIOCIIOCOOHOTO BO3pPacTa, MPEUMYILECTBEHHO B
Bo3pacte 3049 ner [6].

Bmecre ¢ Tem pe3ysbTaThl HACTOSIIETO HCCIIEJOBAHMSI CBUIECTEIBCTBYIOT O IMOCTETIEHHOM
M3MEHEHUH BO3PACTHOW CTPYKTYpPHI BIIEpBBIE BBISBICHHBIX ciydyaeB BUU-uH(pexkuuun B CTOpOHY
YBEITUYEHUS MPEJICTaBICHHOCTH CTapIIMX BO3pAaCTHBIX rpymni. Haubonee BbipakeHHbIE U3MEHEHUS
OTMEeYEHBbI cpenu auy 58—67 ner: ux fnoas ysenuumnach ¢ 3,7% B 2019 rony no 9,7% B 2025 r.
OpnoBpemenHo nons juy 28-37 ner cumsmiack ¢ 37,3% no 29,4%. IlonydeHHble pe3ybTaThl
YKa3bIBalOT Ha HEOOXOJIMMOCTh YYHUTHIBATh YBEJIMUYEHHUE JOJIM CTAapIIUX BO3PACTHBIX IPyII IpH
IUIAHUPOBAaHUM ~ NPOQHIAKTUYECKUX  MEPONpUATHI M paclIMpeHHH OXBaTa  HAaceJeHUs
tectupoBanuem Ha BIY.

AHanu3 CTPYKTYphl BIIEpBbIE BBISBICHHbIX ciydaeB BUY-undexkunn cpenu rpaxiaaH
Koipreisckoit PecnyOnuku mo mytsim nepenaun 3a 2019-2025 rr. (TaGmuust 4 u 5) BbIsBUI
BBIPAKCHHBIE U3MEHEHUS B PACIPEECIICHNN CIIy4aeB [0 OCHOBHBIM ITyTSAM MEPEAAUN U UX TUHAMUKE
B TEYEHUE UCCIIEyEMOT0 IEPUOAA.
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B 2019 r npeobnagan rerepocekcyanbHblii myTh nepenaun BUY — 541 ciyuait (69,3%).
Bropyro no3unuio 3aHMMan napeHTepaibHbIi MMyTh NepeJadu Ipu yrnoTpeOIeHUH MHbEKIMOHHBIX
HapkoTukoB (ITMH) — 99 cayuaes (12,7%). HeycTanoBneHHbIN Iy Th NIepeaul 3apErUCTPUPOBAH y
80 Bnepssie BbisiBNIeHHBIX Jull (10,2%). I'omocekcyanbHblil yTh 0TME4YeH B 36 ciyuasx (4,6%),
BepTUKAIbHBIA — B 19 (2,4%), aprudunuansueiii — B 6 ciydasx (0,8%). CiayyaeB TpaHcpy3HOHHOM
nepeaaun BUY B 2019 1 3apeructpupoBaHo He ObLIO.

B 2020 r rerepocekcyalibHbII Iy Th IIPOI0JIXkKaJI IPe00IIa1aTh U OB yCTaHOBIIEH B 456 ciryyasx
(71,8%), mpu 3TOM Temn mpupocTa ero Aoiau cocrasuia +3,6. [IMH 3apeructpuposan B 47 ciydasx
(7,4%), a Temn yObuu ero gonu coctaBui —41,7. HeycraHoBiIeHHBIN MyTh OTMEYEH B 79 ciiydasx
(12,4%) npu Temne npupocrta +21,6. 'oMocekcyanbHbIi yTh 3aperucTpupoBat B 41 ciayyae (6,5%)
U XapaKTepu30Baics TeMIoM npupocta +41,3. BeprukanbHblil nyTh BbisiBiIeH B 11 ciyuqasx (1,7%)
npu Temre yobu —29,2. AptuduuuanbHelid MyTh 3aperucTpupoBad B onHoM cirydae (0,2%), npu
aToM Temn yObut ero pgoiau cocraBmin —75,0. Cnyuam TtpaHcdy3uoHHo mnepemaun BUY
OTCYTCTBOBAJIH.

B 2021 r BegymuM Takke OCTaBAJICS TeTEPOCEKCyalbHBIM MyTh Tepeaaun — 583 ciyuas
(73,2%), a Temn nipupocta ero noau coctaBui +1,9. Jlons ciayuaes, cazannbix ¢ [IMH, nponomkana
CHIDKaThCA: 3apeructpupoBano 32 cmyyas (4,0%) mpu temme yobuin —45,9. OnHOBpEeMEHHO
yBEJIUYMIACh A0 TOMOCEKCYallbHOIO IYTH Meperayn — 3aperucrpuposano 85 ciyuaen (10,8%)
Ipu Temrie npupocra +66,2. HeycranoBiieHHbIH yTh BbisiBIIeH B 71 cityudae (8,9%) npu Temne yObuin
—28,2. BepTukanbHblii yTh OTMEUEH y 24 BrepBble BbIsABICHHbIX Jull (3,0%), a Temn npupocra
coctaBui +76,5. AptuduuuansHelii myTh 3aperucTpupoBan B ogHoM ciydae (0,1%) npu Temmne
yobun —50,0. Ciiyuau Tpancdysnonnoii nepenaun BUY He peructpupoBaiuch.

B 2022 r oTmeuanoch JanbHEWIEe YBEIUUYEHHUE JOJIM I'€TEPOCEKCYalbHOIO MyTH Mepeaay,
KOTOpBI Obl1 ycraHoBieH B 824 ciuydasx (82,1%); Temn mnpupocra cocraBuin +12,2.
I'omocekcyanbHbI TyTh 3aperucTpupoBaH B 74 ciydasx (7,4%) npu Ttemme yobumn —31,5.
HeycranoBnennslii myth otMeueH B 60 ciayuasx (6,0%) mpu temne yowsum —32,6. KonnuectBo
cimyyaeB, cBsizaHHbIX ¢ [IMH, cuusmnoce no 22 (2,2%), a temn yobutu nomu coctaBui —45,0.
Beprukanpubiii myTh 3apeructpupoBaH B 20 ciaywasx (2,0%) npu Temne yObum —33,3.
Aptudunmaneselii myTs oTMedeH B 3 ciayyasx (0,3%), mpu 3tom Temn npupocta coctasuia +200,0.
Tpancdy3noHHBIN MyTh NIepeady He PErUCTPUPOBAICS.

B 2023 r rerepocekcyaiabHbIN IMyTh ME€peiadll COXPaHsI JOMUHUpYIOIEee rnonoxenne — 813
ciydaeB (82,6%), a Ttemn mpupocta ero goiau coctaBuin +0,6. T'oMocekcyallbHBIA ITyTh
3apeructpupoBan B 81 cmyuae (8,2%) u XxapakrtepuzoBajcs TeMnoMm mnpupocra +10,8.
HeycranoBieHnHblii myTh oTMeueH B 55 cmywasx (5,6%) mpu temne yOwsimm —6,7. Ha IIMH
npuxoauaock 23 ciay4das (2,3%); mocie npoaoKUTENbHOIO CHUKEHHSI TEMIT IIPUPOCTa €ro J10JIU
cocraBui +4,5. BeprukanbHblii myTh BbIsiBIEH B 12 ciyuasx (1,2%) npu temne yObutn —40,0.
AptudunmansHelii myTh oT™MeueH B ojHoM ciaydae (0,1%), a remn yosun cocraBui —66,7. Ciaydan
TpaHc¢y3uonHoi nepenpaun BUY orcyrcrBoBay.

B 2024 r rerepocekcyalibHbI IMyTh Nepeaayn Obul ycTaHoBieH B 784 cimyuasx (80,4%) u,
HECMOTpS Ha COXpaHEHHE BeAyllell NO3UIMH, XapaKTepu3oBajcs TemMnoMm YyOsum —2,7.
I'omocekcyanbHbIN yTh 3apeructpupoBad B 107 cioyyasx (11,0%), mpu 3ToM TeMIT IpUpPOCTa €ro
nonu coctaBui +34,1. HeycraHOBIEHHBIN yTh oTMeUeH B 46 ciydasx (4,6%) npu temne yobuin
—17,9. IINH 3apeructpupoBan B 18 ciayqasx (1,9%), a remn yobun ero goiu cocraBui —17.4.
Beprukanbsabiit myTh BbIsBIEH B 18 ciayuasx (1,9%) npu temne npupocta +58,3. Aptudunmanbaeiit
MyTh 3aperucTpupoBaH B onHoM ciyyae (0,1%). BriepBrie 3a paccMaTpuBaeMblii IEPUO BBISBIECH
OJIMH ciy4ail TpaHcdy3noHHo# nepenaun BUY (0,1%).
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Tabnuua 4
CTPYKTYPA BIIEPBLIE BBIABJIIEHHBIX CJIYYAEB BUU-MTHOEKITUN
CPEJU I'PAXKIAH KP I10 ITYTSM ITEPEJJAYU B 2019-2025 rr
Toow Ilymu nepedauu Bcezo
S S 3 SEISRE S 3 g 2 Q3 S 8
= 5§ 5% 8§ 5% 5% o 3
< S ~ X ~ = A = T S
2019 99 6 541 36 19 0 80 781
2020 47 1 456 41 11 0 79 635
2021 32 1 583 85 24 0 71 796
2022 22 3 824 74 20 0 60 1003
2023 23 1 813 81 12 0 55 985
2024 18 1 784 107 18 1 46 975
2025 16 0 924 87 11 0 49 1087

OHMOJIOTHYECKUX KUAKOCTEH; HEyCTaHOBICHHBIH

Ipumeyanue: 1IMH — mnapenTepanbHblii myTh nepenaunn BUY mpu ynorpebieHnn WHBEKIIHOHHBIX
HapKOTHKOB; apTU(UIHATBHBIA — HHOUIMPOBAHKUE MPH MEJUIMHCKUX MAHUITYISIHAX; TpaHC(Yy3HOHHBINH —
WHQUIMPOBAHHUE MPU MEPEIMBAaHUN KPOBHU, €€ KOMIIOHEHTOB, TPAHCIJIAHTAIIMA OPTaHOB, TKAaHEW W JAPYTHX

Tabnuma 5

JMHAMUKA CTPYKTYPhBI BIIEPBBIE BbISIBJIEHHBIX CIIVHAEB BUY-UHOEKIINU
CPEIU I'PAKJIAH KP I1O ITYTAM IIEPEJJAYU B 2019-2025 rr, %

1HHH Apmupuyua  I'emepocex T'omocexcyan Bepmukanv  Tpancgysuo Heycmarnos

JIbHBLU CYAbHbI bHOIL HbllL HHbIU JIeHHbILL

% Inpo % Tnpho %  Tnp/ % Inp/ % Tnp/ % Tnpho %  Tnp/

Yo Yo Yo Yo
2019

12,7 — 0,8 — 693 — 4.6 — 24  — 00 — 102 —
2020

7,4 -41,7 0,2 -75,0 71,8  +3,6 6,5 +41,3 1,7 -292 0,0 — 12,4 +21,6
2021

40 459 0,1 -50,0 732 +19 10,8 +662 3,0 +765 0,0 — 8,0 -28.2
2022

2,2 -45,0 0,3 +200,0 82,1 +12,2 7,4 -31,5 2,0 -333 0,0 — 6,0 -32,6
2023

2.3 +45 0,1 -66,7 82,6 +06 82 +10,8 12 -40,0 00 — 56 -6,7
2024

1,9 -17,4 0,1 0,0 80,4 2,7 11,0 +34,1 1,9 +583 0,1 — 46 -17,9
2025

1,5 21,1 00 -100,0 850 +57 80 -273 1,0 -474 0,0 -100,0 45 22
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Ilpumeuanue: naHHBIE TIPEICTABIEHBI B MPOIIEHTaX OT OOIIETo YHCia BIIEPBBIE BHISIBJICHHBIX CITyYacB
BUY-undekunu cpeau rpaxnan KP coorsercTByromero rona. [ITMH — mapenTepanbHbIi Iy Th epead npu
YHOTpeONeHNN HWHBEKIMOHHBIX HApKOTHKOB; Tmnp/y0 — Temn mpupocTa MM YOBUIM IOKa3aTels II0
CPaBHEHHMIO C MPEABIAYIIUM T'O/I0OM; 3HAK «1» 03HAa4YaeT MPUPOCT, 3HAK «—» — yOBLIb; «—» — MOKa3aTelb He
PaCCUUTBIBAIICS MU3-3a OTCYTCTBHSI HCXOAHOIO 3HAUYEHHUS B MIPEABIIYILEM IOy

B 2025 r retepocekcyanbHbIi yTh COXPaHs IOMUHUPYIOIIEE MOJI0KEHNUE U OB YCTaHOBJIEH
B 924 ciyqasix (85,0%), mpu 3TOM TEMIT IPUPOCTA €T0 J0JIU cocTaBmia +5,7. 'oMoceKCyanbHbIN MyTh
3aperucTpupoBa B 87 ciyudasx (8,0%) npu temne yosuin —27,3. HeycTaHOBICHHBIH MyTh Nepe1aun
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orMeueH B 49 ciyyasx (4,5%) npu temne yobun —2,2. KonnyectBo ciydaeB, cBsa3aHHbix ¢ [THMH,
camsuinoce 10 16 (1,5%), a temn yObum ponu coctaBun —21,1. BeprukanbHblii myTh
3apeructpupoBad B 11 cmydasx (1,0%) u xapakrepusoBaiics temrnom yobutm —47,4. Cinydam
apTUUIHATIBHOTO U TpaHchy3HnoHHOTO myTel nepenaun BUY B 2025 roay He perucTprupOBaiCh.

Takum 06pazom, Ha npoTsikeHUr 2019—2025 rr. BeayImum B CTPYKTYpE BIIEPBBIC BBISIBICHHBIX
ciyyaeB BUY-undexuuu cpean rpaxaan Keipreizckoit PecriyOnuku sBISIICS T€TEPOCEKCYaTbHBIN
IyTh Iepenayu, o KoToporo ysenuumiach ¢ 69,3% B 2019 romy nmo 85,0% B 2025 rony.
[TomyueHHble pe3yabTaThl COTNIACYIOTCS ¢ JaHHbIMU uccienoBanus M. Kupunosoit u H. M. OpxyHh,
B KOTOPOM Takke OBbIJIO YCTaHOBJIEHO YBEIWYEHHE JOJMU HOBbIX ciayuyaeB BUY-undexum,
CBA3aHHBIX C F€TEPOCEKCyaIbHBIM ITyTeM nepenaud, ¢ 71,7% B 2020 rogy no 81,9% B 2022 roay [5].

OnHOBpeMEHHO HaOJI01a710Ch BEIPAXKEHHOE CHIDKEHUE JI0JIM APEHTEPAIBHOTO Iy TH Mepe1adn
pU yrnoTpeOJIeHUN UHBEKIIMOHHBIX HApKOTHKOB — ¢ 12,7% no 1,5%, a Taxke cokpalieHue J0iu
CIyyaeB C HEYCTaHOBJEHHBbIM IyTeM nepenaun — ¢ 10,2% no 4,5%. ['omocekcyanbHbI MyTh
XapaKkTepu30BaJICsd BOJIHOOOPA3HOM AMHAMHUKOW, OJJHAKO €ro J0Js B IeJOM yBenuuuiach ¢ 4,6% B
2019 rony no 8,0% B 2025 roay, nocturanyB mMmakcumanibHoro 3Hauenust 11,0% B 2024 roxy. Houns
BEPTUKAIBHOIO IYTHU MEpPEAayu OCTaBalach OTHOCUTEILHO HEBBICOKOW M BappupoBaia ot 1,0% no
3,0%. AptudunmanbHblii 1 TpaHCHY3UOHHBIN MyTH MepeAadu Ha MPOTSHKEHUH BCETO UCCIEAYEMOTo
Meproja PErUCTPUPOBAIHCH B €IMHUYHBIX CIIy4asiX JTMO0 OTCYTCTBOBAIH.

Bui6oowi

B 2019-2025 rr. nuHamuka BrepBble BbIABIECHHBIX ciiydaeB BUU-undexuuu B Keiproizckoit
PecniyOnuke HOcuiIa HepaBHOMEpHBIM XapakTep. MUHHMAalbHBIM MOKa3aTeNlb BbISABISIEMOCTH
3apeructpuposad B 2020 rogy — 9,5+0,38, makcumanbhbliii — B 2025 rony: 14,7+0,45 na 100 TbIC.
HaCEeJICHUSI.

Bo Bce rozpl cpeay BIEpBbIE BHISBICHHBIX CIy4yaeB Mpeo0sasanyd My KUHUHBI, 1O KOTOPBIX
BapbupoBaia ot 56,4% 1o 61,1%. B Bo3pacTHOI CTpyKType BEAYIIUMHU OCTABAIUCH Ipynibl 28—37
u 38—47 netr. Bmecte ¢ TeM fois nun S8—67 net yBenuuunacsk ¢ 3,7% 10 9,7%, Toraa Kak A0S I
28-37 net cunsuiace ¢ 37,3% mo 29,4%.

OcHoBHbIM nyTeM nepegaun BUY sBinsiics rerepocekcyanbHbli, 10151 KOTOPOTO YBEIUYUIIACh
c 69, 3% B 2019 romy mo 85,0% B 2025 rogy. OZHOBPEMEHHO A0S CIy4yaeB, CBSI3aHHBIX C
ynoTpeOJaeHrneM UHBEKIIMOHHBIX HAPKOTHKOB, cHU3Wiach ¢ 12,7% nmo 1,5%, a mons ciydaeB c
HEYCTaHOBJIEHHbIM myTeM nepenaun — ¢ 10,2% no 4,5%. [ons romocekcyanbHOrO MyTH
M3MEHsJIaCh HEPAaBHOMEPHO U JIOCTUIIIa MakcuMaibHOro 3HaueHus 11,0% B 2024 rony.

BrisiBneHHble W3MEHEHHs] OOOCHOBBIBAIOT HEOOXOAMMOCTH PACIIUPEHHS TECTHPOBAHUS
HACEJICHHUs CTapIIUX BO3PACTHBIX TPYIII, YCUIEHUS MPO(PUIAKTUKH TOJIOBOTO MyTH nepenaun BUY
U IPOAOJDKEHUS MPpodUIaKTHIeCcKol paboThl Cpeu KIFOUEBBIX IPYI HACEIEHUS.

Hcemounuku:

(1). DnextponHas Tabnuia ciaexeHus 3a caydasmu BUU-undexmuu ['opoackoro meHTpa mo
KOHTPOJIIO 32 TEMOKOHTAKTHBIMHU BUpYCHbIMU renatutamu 1 BUY 3a 2019-2025 rr.

(2). O¢dunmanbHple cTaTUCTUYECKHE NaHHbIE PecrmyOIMKaHCKOro LEHTpa MO KOHTPOJIO 32
Ie€MOKOHTAaKTHBIMU BUPYCHBIMH I'elIaTUTAMU U BUPYCOM UMMYyHoeduunTa yenoneka 3a 2019-2025
IT.
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Annomayusn. VmeMudecKuid MHCYJIBT OCTAETCA OAHOM M3 BEAYIIUX NPUYUH CMEPTHOCTH,
WHBaJIMU3AIMHA U yTPaThl TPYAOCIOCOOHOCTH CPeu B3pOCIOro HaceneHus. M3ydeHne TuHaAMHUKU
MIEePBUYHOI 3200JI€Ba€MOCTH UMEET BaKHOE 3HAYEHUE ISl OLICHKH SMUAEMHUOIOTHUECKON CUTYaIlUH,
IJITAHUPOBAHUSI OOBEMOB CHEIUATU3UPOBAHHON MEIUIIMHCKON MOMOIIM M COBEPIICHCTBOBAHUSA
CHUCTEMBbl MEIUIIMHCKON pealOuiutanuu. llenp uccnegoBaHusi — MNPOBECTH aHAIM3 AWHAMUKU
MEePBUYHOI 3a00JIeBa€MOCTH UIIEMUYECKUM MHCYJIBTOM Cpelid B3pocioro HaceneHus: Kelprezckoit
Pecniy6nuku 3a 2017-2025 rr. IlpoBeieHO peTpOoCIEKTHBHOE ONMUCATEIbHOE SIHIEMUOIOIMYECKOe
UCCIIEIOBAaHNE C  HCIOJIB30BaHUEM  OQHUIMANBHBIX  CTATUCTHYECKHX  JaHHBIX  CUCTEMBI
3npaBooxpanenus Keipreizckoit PecnyOnmuku 3a 2017-2025 rr. IlpoananusupoBanbl abCOMIOTHOE
YHUCJIO BIIEPBHIC 3aPETUCTPUPOBAHHBIX CIIYyYaeB UIIEMUYECKOTO0 MHCYJIbTA, TTOKA3aTeNN MEPBUYHOMN
3aboneBaemoctu Ha 100 ThIC. B3pOCIOro HaceIeHus, a0COMOTHBIN MPUPOCT U TeMITbI mpupocTa. s
OLICHKU IMHAMUKHU MCIOJIb30BaHbl METO/IbI OUCATEIbHOU MEAUIIMHCKON CTATUCTUKHU. Y CTAHOBJIEHO,
YTO TIepBUYHAs 3a00J€Ba€MOCTh MIIEMHYECKUM HHCYJIbTOM B Koipreickoir PecrybOnuke
XapaKTepu30Bajgach BOJIHOOOpa3Hoi quHamukon. B 2017 r. mokazatens coctaBuia 23,8 Ha 100 ThIC.
B3pocnoro HaceneHus, B 2018 r. yBemunumics no 25,2 nwa 100 teIc., mocne yero B 2019 .
He3HauuTeNnbHO cHU3MICs 10 24,4 Ha 100 Teic. Hanbonee BeIpaskeHHOE CHIKEHUE 3aPETUCTPUPOBAHO
B 2020 r. — 1o 18,6 Ha 100 ThBIC., UYTO MOXKET OBITH cBs3aHO ¢ BausHueM maugemuu COVID-19 na
JOCTYITHOCTh MEJUIIMHCKOM TOMOIIM U BBIIBISIEMOCTh HOBBIX Cllyd4aeB 3a0osieBaHus. B
MOCJIEIYIOIIME TOJIbl OTMEYEHO BOCCTAHOBJIEHHME IOKa3aTeleil C JOCTUKEHUEM MaKCUMalIbHOTO
ypoBHs B 2023 1. — 27,3 Ha 100 ThIC. B3pocioro Hacenenus. B 2024-2025 rr. BHOBb Ha0II01a7I0Ch
CHIDKeHUe nepBuYHON 3a0oneBaemoctu a0 20,1 u 20,7 Ha 100 THIC. HAcCENEHUS COOTBETCTBEHHO.
HecmoTpst Ha konebaHusi mokazarenied, €XeroaHo peructpupoBasiock okojio 1000—1300 HOBBIX
CIIy4aeB HIIEMUYECKOro HHCYJbTa. llomydyeHHble pe3ynbTaThl CBUAETENBCTBYIOT O COXpPaHEHUU
BBICOKOW MEIHKO-COLMaIbHOM 3HAYMMOCTH HIIEMHUYECKOTo MHCYbTa B Kbipresckoit PecyOnuke.
BrisiBienHbIe 0COOCHHOCTH JUHAMUKH MIEPBUYHON 320071€BAEMOCTH YKa3bIBAIOT HA HEOOXOMMOCTh
MMOCTOSTHHOTO ~ DIUJIEMUOJIOTHYECKOTO  MOHHTOPHHTA,  COBEPIICHCTBOBAHUS  OpPraHU3alNH
CHEIUATU3UPOBAHHON MEIUIIMHCKOM TOMOIIM U TOBBIIIEHUS JOCTYHHOCTH MEIUIMHCKON
peadbunuTayy ISl MalMeHTOB, MEPEHECITNX UIIEMHUYECKU HHCYIIBT.
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Abstract. Ischemic stroke remains one of the leading causes of mortality, disability, and loss of
working capacity among the adult population. Studying the trends in primary incidence is essential
for assessing the epidemiological situation, planning specialized healthcare services, and improving
the organization of medical rehabilitation. This study aims to analyze the trends in the primary
incidence of ischemic stroke among the adult population of the Kyrgyz Republic during the period
2017-2025. A retrospective descriptive epidemiological study was conducted using official
healthcare statistics of the Kyrgyz Republic for the period 2017-2025. The analysis included the
absolute number of newly diagnosed ischemic stroke cases, primary incidence rates per 100,000 adult
population, absolute annual changes, and growth rates. Descriptive statistical methods were used to
assess temporal trends. The primary incidence of ischemic stroke in the Kyrgyz Republic
demonstrated a fluctuating trend throughout the study period. In 2017, the incidence rate was 23.8
per 100,000 adult population, increasing to 25.2 per 100,000 in 2018, followed by a slight decrease
to 24.4 per 100,000 in 2019. The most pronounced decline was observed in 2020, when the incidence
rate decreased to 18.6 per 100,000. This reduction may be associated with the impact of the COVID-
19 pandemic on healthcare accessibility and the detection of newly diagnosed stroke cases. In
subsequent years, the incidence gradually recovered, reaching its highest level in 2023 (27.3 per
100,000 adult population). In 2024 and 2025, the incidence rate declined again to 20.1 and 20.7 per
100,000 population, respectively. Despite these fluctuations, approximately 1,000—1,300 new cases
of ischemic stroke were registered annually. The findings confirm that ischemic stroke remains a
major medical and social challenge in the Kyrgyz Republic. The observed trends in primary incidence
highlight the need for continuous epidemiological surveillance, further improvement in the
organization of specialized stroke care, and enhanced accessibility of medical rehabilitation services
for patients who have experienced ischemic stroke.

Kniouesvie cnosa: wieMudeckuil MHCYNbT, MEpBUYHAS 3a00J]€BAEMOCTh, SIUEMHOJIOTHS,
B3pOCJIO€ HacelleHHe, MEIMIMHCKas CTaTUCTHKA, MeIUIUHCKas peabunuranusi, Kelpreckas
PecnyOnuka.

Keywords: ischemic stroke; primary incidence; epidemiology; adult population; medical
statistics; medical rehabilitation; Kyrgyz Republic.

LlepeOpoBackymsipHble 3a00J€BaHUs, B YACTHOCTH WIIEMHUYECKUH MHCYJIBT, OCTAIOTCSA OJHOMN
U3 BeIYLIUX NMPUYUH 3200JI€Ba€MOCTH, MHBAJIMIN3ALUN U CMEPTHOCTH BO BCEM MUDE, IPECTaBISA
3HAYUTENbHYI0 MEJUKO-COLMAIBbHYI0 U 3KOHOMUYECKyIo mpobieMy. B Keipreickoit PecnyOnuke
MHCYJIBT TAaK)K€ 3aHUMAET OJIHO U3 KIIIOYEBBIX MECT B CTPYKTYpe NMpPHUYMH CMEPTHOCTH U YTpaThl
TPYJAOCTIOCOOHOCTH ~ Cpeau  B3pocjoro HaceneHus. HecmoTps Ha  pa3BUTHE  CHUCTEMBI
3/[paBOOXPAHEHUS] M BHEJIPEHHE COBPEMEHHBIX METOJOB JUAarHOCTUKUA M JIEYEHHs, BOIPOCHI
CBOEBPEMEHHOTO BBISIBJICHHSI, TOCTYITHOCTH MEIUIIUHCKON MIOMOIIM ¥ TTOCTeAYyoNIel peabunuTanuu
OCTalOTCSl HEJOCTAaTOYHO pEUIeHHbIMU. M3ydyeHue JAMHAMUKM NEpBUYHOM 3a00J1eBaeMOCTH
UIIEMUYECKUM HWHCYJIBTOM II03BOJISIET OLEHUTHh PEAIbHYIO AMHIEMUOJIOTHYECKYIO0 CHUTYalHIo,
BBISIBUTH TE€H/CHIIMY U3MEHEHUN U BO3MOXKHOE BIMSHUE BHEIIHUX (aKTOPOB, BKIIOYAs COLUAIBHO-
SKOHOMMUYECKHE YCJIOBHS U Upe3BbIUaliHbIE CUTyauuu, Takue kak nanaemus COVID-19. Ananus
CTaTUCTUYECKUX JAHHBIX 32 JJIUTEIbHBIN IEPHO]] 1a€T BO3MOKHOCTH ONPEEIINTh 3aKOHOMEPHOCTH,
CIIy>Kalllie OCHOBOM IS MJIaHUPOBAHUS MPOPUIAKTHUECKUX MEPOIPUATUHN, ONTUMHU3ALIUN CUCTEMbI
OKa3aHusl MEAUIIMHCKON TTOMOIIIM U COBEPIIEHCTBOBAHUS CTPATETHl 3paBOOXPAHEHUS.

B cBA3u ¢ 3THM HcCleOBaHUE MHAMHMKHM TEPBHUYHON 3a00J€BAEMOCTH HIIEMUYECKUM
uHCYbTOM B KbIpreizckoil PecriyOmuke siBisieTcss akTyajdbHBIM M UMEET BaXXHOE 3HAUYEHUE IS
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pa3paboTku A(PPEKTUBHBIX YIPABICHYCCKUX PEIICHHH B 00JacTH MPOQPUIAKTUKH, pPaHHEH
JTUArHOCTUKHU ¥ MEAUIIMHCKON peaduuTanuy namyuenTos [ 1-3].

Ucnonws3oBanbl  craTucTUYeCKUE JaHHble LleHTpa AJIEKTPOHHOrO  3APaBOOXPAHEHUS
MunucrepcrBa Keipreisckoit PecnyOmuku 3a mepuox ¢ 2017 mo 2025 rr (https://stat.gov.kg/;
https://cez.med.kg/). MeTon ncciaenoBanus: CTaTUCTHYCCKUM.

[lepBuuHas 3a00J€BaEMOCTh MIIEMUYECKMM HHCYJIBTOM CpPEIU B3POCIOr0 HACeICHHS
Keipreizckoit Pecry6muku B 2017-2025 rT. XapakTepu3oBaiach BOJTHOOOpa3Hoi aunamukoi. B 2017
r. nokaszarenb coctaBuin 23,8 nHa 100 T1bIC. B3pOocioro HaceneHus (1001 Bmepsbie
3aperucTpUpOBaHHbBIN cirydai). B 2018 r. ormedeno ero yBennuenue 1o 25,2 Ha 100 ThIC. HaceIeHHs
(+5,88%), mocne yero B 2019 r. HaOmogaIoch He3HAYUTENbHOE CHUKeHUE 10 24,4 Ha 100 ThIC.
nacenenus (—3,17%) (https://epid.med.kg).

Haubonee BrIpakeHHOE YMEHBILICHHE TEPBUYHON 3200JI€Ba€MOCTH 3aperucTpupoBano B 2020
r., Korjga nokaszarenb cHuzmwics a0 18,6 Ha 100 ThIC. HaceleHus, a YUCIO BIEPBHIC BBISIBICHHBIX
ciiy4aeB yMeHbIIUiIoch A0 819 (temn cHuxkenus —23,77%). BeposTHO, AaHHas TeHACHUUS
oOycnosiena BiaustaueM nangemun COVID-19, conpoBoknaBiieiicss OorpaHU4eHUEM JTOCTYITHOCTH
MEJIUIIMHCKOM TIOMOIIM W CHM)KCHHEM BBISBISIEMOCTH MAIlUEHTOB C OCTPHIMU HapyUICHUSMU
MO3TOBOT'O KPOBOOOpAIICHHUS.

B nocnepyromue roasl OTMEUYEHO BOCCTaHOBIEHHME mokazarenei: B 2021 r. mepBuuHast
3abosieBaeMoCTh yBenmumiachk 0 22,2 va 100 teic. Hacenenus, B 2022 r. — no 26,7 Ha 100 ThIC.
HACEJIEHUs, a MAaKCUMaJIbHOE 3HAUEHUE 3a UCCIEyeMbli Nepruos 3apeructpuposano B 2023 r. —
27,3 na 100 teic. Hacenenus (1308 BnepBbie BBIABIECHHBIX ciiydaeB). B 2024 r. mokaszaTenb BHOBb
camsuics a0 20,1 wa 100 ThIc. Hacenenus (—26,37%), omnako yxe B 2025 r. oTMeuYeH ero
He3HaunTenbHbIN pocT A0 20,7 Ha 100 Teic. Hacenenus (+2,98%).

Takum o00Opa3oMm, B TEUYEHHE HCCIEAYEMOro Iepuoaa TepBUYHAs 3a00JIeBa€MOCTh
UIIeMHYECKUM HHCYIbTOM B KbIpre3ckoit Pecnybnuke He uMena ycTOMUMBON TEHICHIIMU K POCTY
WIN CHUKEHUIO, XapaKTepHU3ysCh BBIPAKECHHBIMU KOJIEOaHHUSIMH, Hanbosee 3aMETHBIMU B MEPUOT
nangemun COVID-19 u B nocnemyromue roasl. HecMoTpst Ha 3To, €XeroaHasi peructpamus ooyee
1000 HOBBIX Ciy4yaeB HIIEMHUYECKOTO HHCYJIbTa CBUJETEIHCTBYET O COXPAHEHUH BBICOKOU
MOTPEOHOCTH HAaceleHUs B CHEIUAIU3HPOBAHHOW MEIUIIMHCKOW TMOMOIIM M MEIULUHCKON
peabunutanuu (Tabnuia).

Tabimna
ITEPBUYHAA 3ABOJIEBAEMOCT b I/IH_IEMUI/I‘IECKOFO MHCVYJIbTA
CPEJIN B3POCJIOI'O HACEJIEHUA KBIPT'bI3CKOU PECITYBJIMKU (2017-2024 r1.)

Too Abcontomnoe yucno P Abconromuviil npupocm Temn npupocma, %

2017 1001 23,8 — —

2018 1078 25,2 +1,4 +5,88
2019 1061 24,4 -0,8 -3,17
2020 819 18,6 -5,8 —23,77
2021 997 22,2 +3,6 +19,35
2022 1252 26,7 +4,5 +20,27
2023 1308 273 +0,6 +2,24
2024 988 20,1 -7,2 -26,37
2025 1044 20,7 +0,6 +2,98

BrisiBeHHBIE  OCOOCHHOCTHM JMHAMUKM TEPBUYHOM  3a00J€Ba€MOCTH  HIIEMUYECKUM
MHCYJBTOM CBHUJETENILCTBYIOT O COXPAaHEHUH BBICOKOW IOTPEOHOCTH B3POCIOrOo HACEeIeHUs
Koipreisckoit PecnyOnuku B crenuanu3UpOBaHHONM MEIUIIMHCKON IMOMOLIM M MOCHeAyrolei
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MEIUIIMHCKOW peabuiauTaruu. BonHOOOpa3HBIM XapakTep IOKaszaTesel, OOYCIOBICHHBIM Kak
AMHUIEMHUOJIOTMYSCKIUMH, TaK M OPraHU3allMOHHBIMH (aKTOpPaMH, MOJTYEPKUBACT HEOOXOIUMOCTh
COBEpIICHCTBOBAHUS  CHCTEMBl  MApUIPYTH3al[MU  MAIMEHTOB, IMOBBIIMICHUS  JOCTYITHOCTH
peabUIUTAIIMOHHOW TTOMOIIY M PAIMOHAIBHOTO TUIAHUPOBAHUS PECYPCOB CIIYKObI METUITMHCKOM
peaduIHTaIIH.
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1. Lentp snexrponHoro 3apaBooxpanenus: npu M3 KP. Coopuuk 310poBbe HaceleHUs] U
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2. 3mopoBbe HaceneHWss W 3ApaBooxpaHeHne B Kwipreickoit PecmyOmuke (2015-2019).
Cratuctuueckuii cOopHuk. bumkek, 2020.
3. 3mopoBbe HaceneHuss W 3ApaBooxpaHeHue B Kwipreisckoir Pecmybmuke (2020-2024).
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FEATURES OF THE CLINICAL COURSE OF SHIGELLOSIS WITH DIFFERENT
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Annomayus. TlpencTaBieHbl pe3yiabTaThl AMHIEMHOJIOTHYECKOTO aHaIM3a 3a00JIeBaeMOCTH
HIUTeIE30M CPEIU TOPOACKOTO U celnbcKoro Hacenenus Keiproizckoit Pecy6nuku 3a mepuon 2013—
2025 rr. U3ydeHbl 0COOEHHOCTH paclpocTpaHeHHs pa3auuHblX BuaoB Shigella u ux BausHue Ha
KIIMHUYECKOE TeueHue 3a0oeBanus. Llens ucciuenoBanus — MpOBECTH aHATTU3 PACTIPOCTPAHEHHOCTH
Shigella flexneri, Shigella sonnei, Shigella boydii u Shigella newcastle y TallieHTOB C MUATEIIEIOM,
TOCHUTAIU3UPOBAHHBIX B MH()EKLIMOHHBIE CTALIMOHAPBI, a TAK)XKE ONPENIEIUTh BIUSHUE OTEIbHBIX
BUJIOB BO30ynuTENs Ha KIMHUYECKHE MPOSBIECHUS U pa3BuTHE ocioxHeHuil. Ilon HabmoneHnem
HaxoAWIMCh 584 mamMeHTa ¢ MOJO3pEHHEM Ha OCTPBIM MMreni€3, u3 Kotopblx y 517 (88,5%)
JMarHo3 OblI moATBepkaeH OakTepuonornyecku. Hanbonee yacto Beaensnace Shigella flexneri —
y 312 (60,3%) nanuentoB, Shigella boydii — y 92 (17,8%), Shigella sonnei — y 81 (15,7%) n
Shigella newcastle — 'y 32 (6,2%) nanuentoB. Cpenu o0cCleOBaHHBIX Mpeoliaataid MyXYHUHBI
(64,3%), a 60JIBIIMHCTBO OOJIBHBIX OTHOCUIIOCH K BO3pacTHOM rpynmne 15—40 set. YcTaHoBieHO, 4TO
uHpexnus, BbI3BaHHAsA Shigella flexneri, XapaktepuszoBaiach 00jiee TSDKEIBIM KIMHUYECKUM
TEYEHUEM, CONPOBOXKAAjJach Ooyiee BBHICOKOM YaCTOTOW OCIOKHEHWH W SBISUIACH OCHOBHBIM
STHOJIOTUYECKMM (DaKTOpOM TsDKENbIX (GopMm mmrennésa. B To ke BpeMs AM3eHTEpHS,
oOycinoBieHHas Shigella sonnei, 4ame npoTekana B Jierkod ¢opme. 3aboieBaHus, BbI3BaHHbIC
Shigella boydii n Shigella newcastle, HepeaKO UMENTU CTEPTOE WJIM ATHUIHYHOE TEUEHUE, 3aHUMast
MIPOMEXKYTOUHOE OJIOKEHNUE MKy UH(PEKIUSIMHU, BbI3BaHHBIMU Shigella flexneri n Shigella sonnei,
YTO 3aTPyJHSUIO CBOEBPEMEHHYIO KIMHUYECKYIO JIUarHocTUKy. IlodydeHHble pe3ynbTaThl
CBUCTENBCTBYIOT O JOMUHUpYIOMIEH ponu Shigella flexneri B CTpykType BO30yauTenei mmremneésa
B Kbipreizckoii PecniyOnvke v moAaTBepKAar0T HEOOXOIUMOCTh y4yeTa BUOBOW MPUHAIEKHOCTH
BO30YAMTENsI MPH MPOTHO3UPOBAHUH TSHKECTH 3a00JICBaHMSI, PAa3BUTHU OCIOXHEHUH W BBIOOpE
Ne4yeOHO-TTPOYUITAKTUYECKON TAKTUKH.

Abstract. The article presents the results of an epidemiological analysis of shigellosis incidence
among the urban and rural population of the Kyrgyz Republic for the period 2013-2025. The
distribution patterns of various Shigella species and their impact on the clinical course of the disease
were studied. The aim of the study was to analyze the prevalence of Shigella flexneri, Shigella sonnei,
Shigella boydii, and Shigella newcastle in patients with shigellosis hospitalized in infectious disease
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hospitals and to determine the impact of individual species on clinical manifestations and the
development of complications. A total of 584 patients with suspected acute shigellosis were observed,
of whom 517 (88.5%) had the diagnosis confirmed bacteriologically. Shigella flexneri was the most
frequently isolated bacterium, occurring in 312 (60.3%) patients, followed by Shigella boydii (92)
(17.8%), Shigella sonnei (81) (15.7%), and Shigella newcastle (32) (6.2%). Males predominated
among the examined patients (64.3%), and most patients were aged 15—40 years. It was established
that infection caused by Shigella flexneri was characterized by a more severe clinical course,
accompanied by a higher frequency of complications, and was the main etiologic factor in severe
forms of shigellosis. At the same time, dysentery caused by Shigella sonnei often had a mild course.
Diseases caused by Shigella boydii and Shigella newcastle often had an insidious or atypical course,
occupying an intermediate position between infections caused by Shigella flexneri and Shigella
sonnei, which hampered timely clinical diagnosis. The obtained results indicate the dominant role of
Shigella flexneri among shigellosis pathogens in the Kyrgyz Republic and confirm the need to
consider the pathogen species when predicting disease severity, the development of complications,
and the selection of treatment and prophylactic strategies.

Kniouesvie cnoea: muresibl, SMUASMUOIOTHYCCKUN aHAIIN3, 3a00J1€BAEMOCTb, KIIMHUYECKUE
(hopMmBI.

Keywords: Shigella, epidemiological analysis, incidence, clinical manifestations.

WupycTpust OOIIECTBEHHOrO0 INUTaHMS B HACTOsIIEE BpeMs OuYeHb pa3BuUTa. ExenHEeBHO
MUWIIHOHBI JIFOJICH MOCEIIAIOT PECTOPaHbl, Kae U MPennpusaTusi ObICTPOTO MUTAHUS, PACCUUTHIBAS
Ha  Oe3omacHOCTh M KauecTBO  IpeajaraeMmbix  Omox.  OOecriedeHHe  CaHUTApHO-
AMUJIEMHOJIOIHYECKOro Oaronoiyyusi B cepe oOIIECTBEHHOIO MUTaHHUS BO MHOTOM 3aBUCHT OT
COCTOSIHUSL 3710pPOBBbSl II€pCOHaNa, COOJIIOJICHUS] CAHUTAPHO-TUTMEHHWYECKUX TpeOOoBaHUU U
CBOEBPEMEHHOTO MPOXOXKACHUS 0053aTE€IbHBIX MEAUIIMHCKUX OCMOTPOB. PaOOTHUKY NpeaAnpusTUil
OOIIECTBEHHOI'O MUTAHUSA MOTYT CTaThb MCTOYHHUKOM PAaCIpOCTPAHEHUS BO30YIUTENENH KUIIEUHBIX
MHOQEKIUM, ecau SBISIOTCd OECCUMITOMHBIMM HOCHTEISIMM WM OOJbHBI HH(EKIHUOHHBIMU
3aboneBanusMu [1-5].

Opnnolt 3 Haubosee 3HAYMMBIX KHUIIEYHBIX WH(QEKIUH, MPEACTaBIAIOIUX MOTEHINAIbHYIO
yrpo3y i TMOCETUTeNe, octaercs muresuiés. Yacrora 3abosieBaHUil IU3EHTEpHEH B MUpE HE
MOJIAETCSl y4eTy B CBSI3U CO CJOXHOM JIMarHOCTUKON 3a0ojeBaHMs U HEBO3MOXKHOCTBIO
KOHTPOJIMPOBATh ciay4dau OOJIE3HM B DPAa3BUBAIOIIMXCSA CTpaHaX. 3apakeHUE NPOUCXOAUT MpHU
HENOCPEJACTBEHHOM CONPHUKOCHOBEHUH C OOJBbHBIM, 4epe3 3arpsi3HEHHbIE PYyKH OONBHOIO WU
OaKTepHOHOCUTENSI, UHPUIMPOBAHHBIE MM IUIIEBbIE MPOJIYKTHI, MOCYAy U MPEAMETHl 00MXO0ja.
Ocrtpast kuieuHast UHQEKLIUs — OJIHA U3 aKTyaJIbHBIX TPOOJIEM COBPEMEHHOTO 3/IPaBOOXPAaHEHHS, B
YaCTHOCTH, Tu3eHTepus [6-12].

ITo manabiM BcemupHoit opranuszanmu 3napaBooxpaHenus (BO3), nuapeiinbie 3a0oieBaHus
OCTal0TCA OAHOW W3 BEAYIIMX MPUUYUH 3a00JIEBA€MOCTH U CMEPTHOCTH HACeJIEHUsI BO BCEM MHpE.
OcTpple 6akTepraIbHble KUIIEYHbIE HHPEKIIUHU, B TOM YUCIIE MUTEIIES, TPOIOJIKAIOT PEACTABIATh
CephE3HYI0 MpoOIeMy /sl 0OLIECTBEHHOIO 3]paBOOXPAHEHUs, OCOOCHHO B CTpaHaX C HU3KUM U
CpeAHUM ypoBHeM Jnoxoja. WMHdekuus, Be3BaHHas Shigella, siBisieTcss OIHOW M3 OCHOBHBIX
OaxkTepraibHBIX IPUYUH OCTPON KPOBABOM quapeun (AU3EHTEpUH) U MepenaéTcsl IPeuMyIIeCTBEHHO
yepes 3arpsA3HEHHYIO BOAY, MUIIEBbIE MTPOIYKTHl U KOHTAaKTHO-OBITOBBIM IyTEéM. PacnipocTpanenuo
3a00JIeBaHUsl CIOCOOCTBYIOT HEY/JOBJIETBOPUTEIbHbBIE CAHUTAPHO-TUTMEHUYECKUE YCIOBUS U
OrpaHUYEHHBIN 10CTYN K Oe30macHol mUTheBoi Boze [13].
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Oco0yt0 00eCrTOKOEHHOCTh BBI3BIBAET POCT AHTHUOMOTHUKOPE3UCTEHTHOCTH Shigella spp. u
COXpaHEHHE BBICOKOH pacrpocTpaHeHHOCTH Shigella flexneri B cTpaHax ¢ HU3KUM YPOBHEM J10X0Ja,
Il JaHHBIA CEPOTHUII Yallle ACCOLUUPYETCs ¢ 0oJee TSHKEIbIM TeueHHEM 3a00JIeBaHUS U Pa3BUTHEM
ocinoxHeHuit. B cBa3u ¢ stum BO3 mopuepkuBaeT HEOOXOIMMOCTh COBEPIICHCTBOBAHHS
AMUAEMHUOJIOTHYECKOTO HAJ30pa, MOHHUTOPHHIa LHUPKYJIUPYIOIIUX CEPOTHUIIOB W TOBBIIICHUS
s dexTuBHOCTH JaOOPATOPHOI AMArHOCTUKH murerésa [13].

B nmanHoii paboTe paccMaTpuBarOTCS BO3OYAUTENH IU3CHTEPHH, MyTH 3apa)KCHHsI, METOJIbI
JMArHOCTHKH, a TaKk)Ke MpoBoauTcs cpaBaenue Shigella flexneri, Shigella sonnei, Shigella boydii n
Shigella newcastle.

Lenbp uccnenoBaHusi: U3yYUTh KIMHUKO-3IMHEMHOJIOTHYECKHE OCOOEHHOCTH IIUTeiié3a B
3aBHCHUMOCTH OT BHJIOBOH NMPUHAICKHOCTH BO30yauTens B Keipreizckoit PecriyGunke.

Mamepuanet u memoowvl ucciedosanus

PaGora ocHoBana Ha MAaHHBIX OQUUUATBHONW CTAaTUCTHKU LleHTpa mnpoduiakTuku u
lNoccamsnunuanzopa Keipreisckoit Pecriybmuku 3a 1990-2025 r1r.  AHamu3upoOBaIuCh BCE
3apeTUCTPUPOBAHHBIC CITyYan TU3EHTEPUH: a0COIIOTHOE YHCII0 M MHTEHCUBHBIE ToKaszarenu (Ha 100
ThIC. Hac.). Bo3pactHas ctpykrypa (15-20, 21-30, 31-40, 41-50, 51-60, 61-70, 71-79, >80 ner),
KInHu4Yeckrue (GopMbl  (FacTpOIHTEpPHUECKas, TaCTPOIHTEPOKOIUTHUECKAS, KOJUTHYECKas) H
MOJIOBOM COCTaB M3YYEHBI C pacu€Tom yJeiabHbIX BecoB (%). Ilo maHHBIM 3MUAEMHOIOTHYECKUX
paccieoBaHul aHATTM3UPOBANIM TPEATIoNaraeMble MyTH Nepeaadn nH(EKIUU (BOAHBIH, MUIIEBOM,
KOHTaKTHO-OBITOBOM W HeycTaHOBIeHHBINH).  JlabopaTopHas ~ OWarHOCTHKa  BKJIIOYala
0aKTepUOJIOTUYECKOE UCCIEOBAaHME Kaida C BblAeJIeHHEeM KompokyinbTypbl Shigella spp.,
0aKTEepPHOIOTUYECKOE HCCIIEIOBAHNE IPOMBIBHBIX BOJI JKeTyAKa (TP HAIMYMHU TIOKAa3aHUH ), a TAKXKe
CEpOJIOTMYECKUE METOAbl uccienoBaHus. (CepojorMyecKyl0 JMarHOCTUKY MPOBOJMIM  C
UCMOJb30BaHUEM peakuuu cBs3biBaHusa koMmiuiemMeHTa (PCK) m nmMMyHOodepMeHTHOro aHammsa
(MDA). [duarHoCTHUECKH 3HAYMMBIM CUUTAIM TUTp aHtuTen >1:200 wim He MeHee dYem
YeTHIPEXKPATHOE HApaCTaHWE THTPA aHTHUTEN B MAPHBIX CHIBOPOTKAX KPOBH, IMOJYYEHHBIX B KOHIIE
nepBoi Heenu 3a001eBaHus U MOBTOPHO Yyepe3 7—10 cyTok.

Cratuctudeckyto o0paboTKy AaHHBIX BBINOJHAIM ¢ Hcnoinb3oBaHueM Microsoft Excel 2021.
AHanu3 HOCHJI OITUCATENNbHBIM XapaKTep: pacCUUTHIBAJIN HHTEHCUBHBIE ITOKa3aTeNu 3a00J1€BaeMOCTH
(1a 100 TeIc. HaceneHus), OTHOCUTENbHBIE MTOKa3zaTenu (%), CpeIHEMHOT0JIETHUE 3HAUEHUS, a TAK)Ke
TEMIIBI TOpUpocTa M YOBUIM. AHanM3 JUHAMHKU 3a00JIeBA€MOCTH NPOBOAMIM Ha OCHOBE
arperupoBaHHbIX JAaHHBIX O€3 NMPUMEHEHHUS METOJ0B AHAJIMTUYECKOM CTaTUCTHKU. Bce aTamsbl
COOTBETCTBYIOT IPUHIUIIAM JI0KA3aTEIbHOW MEIUIIUHBI.

HccnenoBanne BKIIIOYAJIO PETPOCIEKTUBHBIA W MPOCMEKTUBHBIA aHAIN3  KIMHUKO-
a00paTOPHBIX MPOSBICHUH IIUTEIIIe3a Y TAIUEHTOB B Bo3pacte 15—80 eT, rocnuTain3upOBaHHBIX
B nepuos ¢ 1990 mo 2025 r. B yeTblpe CTalMOHApHBIX yupexaeHus Kvipreisckoir PecmyOmuku:
O1mckyro Mex00JIacTHYI0 00bETMHEHHY0 KIIMHUYECKYI0 00IbHMILY, JxKanan-Abanckyto 001acTHYIO
KIMHUYECKYI0 O0NbHUILY, baTkeHckyto 06macTHyro 60abHHILY U OLICKYIO TOPOACKYIO KIMHUYECKYIO
OONBbHUIYy. AHaTM3y TMOABEPTaMCh JaHHBIE KIMHHYECKOTO OOCIIeNOBaHUs, pe3yJIbTaThl
71a00paTOPHOI TUATHOCTHKH, 0COOEHHOCTH KIIMHMYECKOTO TEYCHNUST 3a00JIEBaHNS, YaCTOTa PAa3BUTHS
OCJIOKHEHUH U UCXO/1bI HHPEKITUH.

B wuccrnenoBanme BkmoueHO 517 MalMEHTOB C JMArHo30M JU3EHTEpHs (LIMresi€s),
cootBercTByrommM komam MKB-10: A03.0, A03.1, A03.2, A03.3. Cpeaum o0ciemoBaHHBIX
MalKUeHToB Mpeodaaganmu MyxanHbl — 332 (64,3%), sxenmunbl coctaBmwn 185 (35,7%). Jlmaruos
«IU3EHTEpHs» YCTAaHOBJIEH HAa OCHOBAHWU pE3yJNbTaTOB J1AOOPAaTOPHOM TUArHOCTUKHU, KIMHHKO-
SMHUJIEMHOJIOTMYECKON  XapaKTepUCTUKM M aHamHe3a Oone3nu. OOcnenoBaHue  OOJIBHBIX
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IIPOBOAMIIOCH COTJIACHO KIMHUYECKOMY PYKOBOJCTBY IO JUArHOCTHKE M JICUCHUIO TU3CHTEPUITHON
MHOQEKIUH, a TakXKe pe3yjibTaTaM HEIOCPEICTBEHHOIO y4YacTHUs aBTOPA-aCIUpPaHTa B H3YyYCHHUHU
SMHUIEMHOJIOTMYECKUX U KIMHUYECKUX 3aKOHOMEPHOCTEH OCTpoW OakTepHalbHOW AM3CHTEPUU U
OCTPBIX KUIICYHBIX WHPEKITUH.

Pezynomamet u ux obcyocoenue

Coxpansromasics BbICOKasi 3a00J€Ba€MOCTb OCTpbIMH KuineyHbIMH uHOekiusmu (OKUN),
BKJIIOYAs IIMTeJUI€3, M3MEHEHUE LUPKYJIHPYIOIUX CEpOTUIIOB Shigella u  BBIpaKEHHBIN
KIMHUYECKUI  monuMoppu3M  3a00jieBaHUsl  ONPEACNSAIOT  aKTyalbHOCTh  HM3YyYEHHUS  €ro
ATUOJIOTUYECKHUX, SMUAEMHUOIOTHUECKUX U KIIMHUYECKHX OCOOEHHOCTEH B COBPEMEHHBIX YCIOBHSX.
C unenblo OLEHKM HHTEHCUBHOCTU OAIHMIAEMUYECKOrO IIpollecca NPOBEAEH aHAIU3 JUHAMHKHU
3aboneBaemoctu OKU B Kuipresckoii Pecryonuke 3a nepuoa 2013-2025 rr.

[Tonydennble pe3ynbTaThl npeacTaBieHbl Ha Pucynke. Ha nuarpamme oTpa)keHa AMHAMHKA
HO30JI0TUYeCcKOM cTpyKTyphI (yaensHoro Beca) OKH B Keipreizckoit Peciy6muke 3a 2013-2025 rr.

AHanu3 CTPYKTypbl 3a00J€BAEMOCTH MPOBOAMJICS 1O TPEM OCHOBHBIM KaTErOpHSIM:
OaktepuanbHas au3eHtepus (mmremwiés), OKWM  ycranmoBnenHoi stwonormun u  OKU
HEYCTaHOBJICHHOM THONOoruHU. Ha mpoTskennu Oonbiieit yactu uccneayemoro nepuoaa (2013-2019
IT.) oO0masi 3a060JeBaeMOCTh JIEMOHCTPUpPOBaia CTaOWJIBHO BBICOKHE TOKa3aTeld, KOleOssch B
npezaenax 25-31 TeIC. cydaeB €KeroJiHO, C MUKOBbIMU 3HaueHusMu B 2017 u 2019 rr.
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H 6akTpWanbHasa gW3eHTepUA m OKWH ycTaHosneHHaA I OKW HeycTaHOBAEHHasA

Pucynox. BuioBoii coctaB (yaenbHBI BeC) pa3sHBIX HO30JOTMYECKUX €IMHUII B CTPYKTYpEe OCTPBIX
kumeyHbix nHpeknuit Keiprezckoii Pecybnmke 3a neprox 2013-2025 rr

Bo Bcell cTpyKType OCTPBIX KHMIIEYHBIX MHPEKIUN JOMUHUPYIOIIEE MOJIOKEHUE CTaOMIIbHO
3aHUMaIu WHQEKIUH C HEYCTaHOBJIEHHBIM BO30yAHUTENEM, B TO BpeMs Kak J10Jid OaKTepualibHON
JIU3EHTEPUU ocTaBasiach MUHUManbHOU. B 2020 r. 3agukcupoBaHo pe3koe CHIKEHHE O0IIero Yncia
3apEeTUCTPUPOBAHHBIX CIIyYaeB OCTPBIX KUIIEUHBIX MHPEKIMH (10 MUHUMAJIBLHOTO 3HAUEHUS 32 BECh
nepuo] HabJI0IEHUS ), IPU STOM YHCIIO OCTPIX KUIIEYHBIX MH(EKINI HEYyCTaHOBJIEHHON 3THOJIOTUN
CHU3HWIIOCH 110 7435 ciyuaeB. JlaHHas aHOMaHs, OYEBHIHO, OOYCIOBJIEHA BBEIACHUEM >KECTKHUX
IIPOTUBORMIEMUYECKUX MEPONIPUATHN M OTPaHUUUTENBHBIX Mep B nepuo] nangemun COVID-19.
B noctnanaemuiinetii nepuon (2021-2024 rr.) orMeuaeTcs BRIpaKeHHAs TSHICHITUS K BO3BPAILIEHUTO
MOKa3aTeNie K MCX0THOMY ypoBHIO. Tak, Harpumep, k 2022-2023 rr. o61mas 3a001€Ba€MOCTh BHOBb
npubnau3uinacb K orMmerke B 30 ThIC. ciydyaeB, a YMCIO OCTPbIX KHIIEYHBIX WHGEKINH
HEYCTaHOBJIEHHOM 3THOJIOTUU cOCcTaBUIIO 22 896 u 22 794 ciiydas COOTBETCTBEHHO.
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[Ton wabmromeHneM HaxomwIHCh 584 MmamuMeHTa ¢ MOJO3PEHHEM Ha OCTPYIO JTU3CHTEPHUIO
(murennész). ¥V 517 (88,5%) manueHToB AuarHo3 ObUT MOATBEpkKAEH OakTepuosnorunuecku. Cpenu
BBIJICJICHHBIX BO30yauTenel npeodnanana Shigella flexneri — 'y 312 (60,3%) nauuenTos, Shigella
boydii BeisiBnenay 92 (17,8%), Shigella sonnei —y 81 (15,7%), a Shigella newcastlei — y 32 (6,2%)
MAIMEHTOB.

Cpenu obcnenoBaHHBIX Ipeobnaganu My>kduHbl — 332 (64,3%), xeHIuHbl cocTaBmind 185
(35,7%). Y 67 (11,5%) nanueHTOB OaKTEPHOIOIMYECKOTO MOATBEPXKICHHUS MOIYYUTh HE YAAJIOCH,
OJTHAKO JMarHo3 IIUreiié3a ObUl yCTAaHOBJICH Ha OCHOBAaHMU COBOKYIIHOCTH KIMHHYECKHX,
SIUAEMUOJIOTMYECKUX U Ja00OPAaTOPHO-UHCTPYMEHTAIbHBIX JIaHHBIX.

[Ipu AarHocTHKe YYUTHIBAIN XapaKTEPHOE OCTPOE Hauasio 3a00seBaHusl, HATMYHE CHHIPOMOB
MHTOKCUKAIlMM W KOJHTA, SIHUIEMHOJOTMYECKHH aHaMHEe3, pe3yJbTaTbl KOMPOJIOTHYECKOTO
UCCIIEIOBAHMSI, PEKTOPOMAaHOCKOIUH, OOIMIEKIMHUYECKIX JTaOOpaTOPHBIX MCCIEIOBAaHUN, a TaKKe
CEpOJIOTMYECKUX METOAO0B obOciienoBanus. KoMiiekcHas OlleHKa KIMHHUYECKUX U J1aOOopaTOPHBIX
JaHHBIX TO3BOJSUIA BepU(UUMPOBATH JUArHO3 B CIOy4yasX OTPULIATENbHBIX PE3yJIbTaTOB
0aKTEepPHOJIOTUYECKOTO HMCCIICIOBAHUSI MM HEBO3MOXXHOCTH BBIJICICHUSI BO3OYIUTENS BCICACTBUE
MPEIIECTBYIONIETO TPHEeMa aHTUOAKTEPHATILHBIX MTPETIapaToB.

HaubGonpiias wactora OakTEpHUOJOTMYECKOTO TMOJITBEPXKICHUS JHAarHo3a JAU3EHTEPUU
OTMEYeHa Cpelyu manueHToB B Bo3pacte 15-20 ner — 143 (27,6%) Gonpubix. Cpean MalleHToB
Bo3pacTHOM rpymnsl 21-30 ner GakTepuosiornyeckoe MOJATBEpkAeHUE BbIsBIEHO Yy 64 (12,3%)
6onbHBIX, 31-40 ner —y 131 (25,3%), 41-50 ner — y 128 (24,7%), 51-60 ner — y 31 (5,9%), 61—
70 ner — y 13 (2,5%) u 71-80 ner — y 7 (1,4%) nmauuentoB. Takum oOpa3om, OCHOBHas IO
0aKTepUOIIOTMUECKU MOATBEPKAEHHBIX CIIy4aeB AM3ECHTEPUU MPUXOAMIACH HA JIUI MOJOIOTO U
cpennero Bo3pacta (15-50 ner), uto cocraBmwiio 6onee 90% Bcex MOATBEPKAEHHBIX CIy4YaeB.
Haunbonee BBICOKMI TMOKa3zaTeslb OTMEUEH B BO3pacTHOM rpynme 15-20 ser, 49To MOXeT
CBUCTEIHCTBOBATH O OOJbINEH AHAEMUOIIOTHYECKON YA3BUMOCTH JAHHOM BO3PACTHOM KaTeTOPUH.
YacroTa 6aKTEpUOIIOTMYECKOTO TMOATBEPXKIIECHUS IIUTe/UI€3a Oblla HIDKE Y MalMEeHTOB CTapIINX
Bo3pacTHbIX Tpynm: 61-70 ner — 13 (2,5%) ciygaeB u 71-80 netr — 7 (1,4%) cnyqaeB. OgHum u3
BO3MOXXHBIX (DAKTOPOB, BIMSIOMINX HA CHIKCHHE BBICEBAEMOCTH BO3OYAMTENs, SBISCTCS
MpPUMEHEHNE aHTHOAKTepHAbHOM Tepamuyd Ha JOTOCIUTAIBHOM 3Tale, YTO MOTJO MPUBECTH K
YMEHBILIEHUIO BEPOSITHOCTH BbIAeNeHus Shigella npu 0aKTepUOIOTHIECKOM HCCIIETOBAHHH.

Tabnuua
KJIMHUYECKUE BAPUAHTHBI HIUT'EJUIE3A (n=517

2aCmposHmepusecKull 2aCmposIHMePOKOIUMUYECKULL KOIUMUYeCcKutl
n % n % n %
116 22.4 234 45,3 167 323

[Ipu aHanm3e KIMHUYECKUX BapUAHTOB TEUSHHS HIMIeJI€3a OTMEYaIOCh, YTO HanboIee 4acTo
PErUCTPUPOBAJICS TACTPOIHTEPOKONUTHUCCKUI BapuanT — y 234 (45,3%) manueHToB, Torja Kak
KOJINTHYECKUH BapuaHT HaOmonancs y 167 (32,3%), a ractposnTeputndeckuii — y 116 (22,4%)
naiueHToB. [lonmydeHHble AaHHBIE CBUICTEILCTBYIOT O MpeoOIaJaHUH CMEIIAHHOTO MOPAXEHUs
KEITyJOYHO-KUIIEYHOT0  TpakTa B  KIMHHYECKOH  cTpykrype  3aboneBanus.  Ilpu
racTPOSHTEPUTUYECKOM BapHaHTE OCTPOM JAM3EHTepuu OO0JIE3Hb COMPOBOXKIANACH OOBIYHO
KEITYJOYHO-KUIIIEYHBIMH PACCTPOMCTBAMH: TOITHOTAa HaOmoganack y 82 (70,6%), peota — y 68
(58,6%) manmeHTOB, MOBBIIEHNE TeMIlepaTypsl Tena — y 86 (74,1%) nanueHToB, MOHOCH — B 32
(27,5%) cnyuasx. IlpuueM Hepeako pBOTa BO3HMKAJIa YEPE3 HECKOJIBKO 4YacoB, a B HEKOTOPBIX
Clly4asiX uYepe3 HECKOJbKO JIHEH IOCie MOSIBICHHS >KMJKOIO CTyJa, YTO HAallOMHHAET KIUHUKY
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caibMoHeNIE3a. MHorokpatHas pota otmedanach y 37 (31,8%) maumentoB. B OonbimimHCTBE
clydaeB €€ MpOJOJDKUTEIBHOCTh cocTaBiisuia 2448 4yacoB, a KpaTHOCTb HE IMpeBblmana 4-—5
amu3010B B cyTku y 21 (18,1%) mammenra. boieBoit CHUHApPOM B JKHMBOTE Hamboiee Yacto
PETUCTPUPOBAJICS TPH IUTEIUIESE, BbI3BaHHOM Shigella flexneri (312; 60,3%).

Jlokanuzanus 6oseii Obula pa3HoOil: B anUracTpaibHol obnactu 6omau ormevanuce y 47 (40,5%)
MAIUEHTOB, B MOAB3IOIIHBIX 00nacTsIx —y 27 (23,2%), B okonomnynounoit obnacta —y 23 (19,8%)
U B runoractpaibHoi obimactu — y 19 (16,3%) maumentoB. [Quapes nHaOmiomanach y Bcex
oOcnenoBaHHbIX mamueHtoB. Y 19 (16,3%) mnauueHTOB B HCHPAXKHEHUAX ONPEACITSUINCH
MaTOJIOTUYECKUE IPUMECH, TAKHUE KaK CIU3b U KPOBb, Y 42 (36,2%) — TOJIBKO CIIM3b, TOTJA KaK y 55
(47,4%) mnarosoruyecKkue MPUMECH OTCYTCTBOBAIM, HECMOTpPs Ha Halu4yue abJIOMHHAIBHOTO
6omeBoro cuuApoma. Yacrora nedekanuii He npesbimana 7—8 pa3 B cyTku y 42 (36,2%) nanueHToB,
y 53 (45,6%) mattmentoB — 9—-10 pa3 B cyTku u nocturana 11-15 paz B cytku y 21 (18,1%) nanuenra.
OnHako CpOKM HOPMAJIM3AIMK CTYJIa 3aTATHBAIMCH Ha 00Jiee MPOJOJDKUTEIBHBIN cpok — 15-20
JHEeN — Mpu TU3eHTEePUH, BbI3BaHHOU Shigella flexneri, Toraa Kak Mpu TU3EHTEPUU, 00YCIOBICHHOM
Shigella sonnei, Shigella Newcastle u Shigella boydii, nuchyHKIUS C >KETyIOYHO-KUIIICUHBIMU
paccTpoiicTBaMH TpoJOJDKaNack He Oonee 6—8 nHed. JlomoiHSET KIMHWYECKYIO KapTUHY
JIU3EHTEPUU CIIa3MUPOBAaHHAA, YTONIIEHHAs, 00JIe3HEHHAs: CHTMOBH/IHAsI KUIIKA, HAOI0JaeMast Ipu
Shigella flexneri y 312 (60,3%) OonbHbIX, Shigella sonnei — y 81 (15,7%) nanuenra, Shigella
Newcastle — y 32 (6,2%) nanuenrtoB, Shigella boydii — y 92 (17,7%) Gonbubix. Cymoporu
MKPOHOXKHBIX MbIII — Y 33 (28,4%) nanmentos. [lepBas crenens o6e3BoxuBanust —y 78 (67,2%),
a BTOpas creneHb o0e3BoxkuBaHus — y 17 (14,6%) mauuentoB. MHTOKCHKAIUS JIETKOW CTENEHU
obuta 'y 28 (24,1%) obcnenoBaHHbIX, a cpeaneii creneHn — y 88 (75,9%).

["acTpOPHTEPOKOIMTHUECKUIT BapuaHT 3a0oieBaHHMs auarHoctupoBan y 234 (45,3%)
nanueHToB. B nebroTe 0oje3HM KIMHHYECKash CHMIOTOMATHKA BO MHOTHX CIIydasXx MMHUTHpOBaJa
CaJIbMOHEIE3 WM MHIIEBbIe TOKCUKOMH(EKIINH, YTO 3aTPYIHSIIO MpoBeaeHue auddepeHmanbHon
IUArHOCTHKH. Ha  MOMEHT rocnuTanu3anmuyl  KIMHUYECKUE TMPOSBIEHUS W JIaHHBIC
SMHUIEMHOJIOTMYECKOTO aHaMHE3a HE TIO3BOJSUIM C JIOCTAaTOYHOM YBEPEHHOCTBIO HCKIIOYHTH
CaJIbMOHEJIJIE3 U MUILEBble TOKCUKOMHpeKInu. OaHako Ha 3—4-€ CyTKH CTallUOHAPHOT'O JICUEHUS Y
142 (60,6%) manueHTOB B KIMHUYECKOW KapTHHE HAYMHAJ MpeolaagaTh KOJTUTHUECKUN CHHAPOM,
YTO MPOSBISUIOCH MOSBICHUEM TUIUYHBIX MPU3HAKOB MOPAKEHUS IUCTANBHBIX OTIEIOB TOJCTOU
KHIIKA W TO3BOJISUIO YTOYHHUTH JWAarHo3 muresiésa. [Ipu moctymieHnn B CTallMOHAp MPU3HAKU
MOpPaKEHUSI CHUTMOBUIHON KHUINKH (CIIa3MHPOBAHHOCTh, YTOJIIEHHWE W OOJE3HEHHOCTh NpHU
nanbianuu) BeiBISLTUCE Y 74 (31,6%) manuentoB. Uepes 3—4 cyTOK 3TH U3MEHEHHUs OTMEYAINUCh
yxke y 173 (73,9%) mnanuenroB. Ilpumech cnm3um B HCHPaXKHEHUAX IMPH MOCTYIMJIEHUU
peructpupoBaiack y 32 (13,7%) nanuenrtos, a uepe3 3—4 cyrok — y 176 (75,2%). Ilpumech kpoBu
B KaJI€ B MEPBbIE CYTKU TOCTIMTAIU3AIUY BhIsBIsIachk y 26 (11,1%) nanueHTos.

Tene3Mbl, COMPOBOXKIAIONINECS TAHYIIMMUA CXBAaTKOOOpPA3HBIMHU OOJSIMU B 00JacTU MPSIMOI
kumiku, otMedanuch y 138 (58,9%) mnammentoB, a uepe3 72 waca — y 70,9% OONbHBIX.
Jluxopamounasi peakuus HaOmOJaNach NPAKTUYECKH TPU BCEX BapUaHTaX U3CHTEPUH, 32
WCKIIIOYCHHUEM CiTydaeB MH(EKINH, BbI3BaHHOU Shigella Newcastle. OnHaKo cieayeT, OTMETUT, YTO
6onee Bricokas (38,7-39-40°C) u mpogomKnuTebHAS O BPEMEHHU MOBHIIIEHHE TeMIEpaTyphl Tena
27-28 nHel, TEepUOAMYECKUMH CHIDKEHHEM U MOABEMOM Habmojanack mpu 3a00JIeBaHUIX
oOycnoBneHHbIX Shigella Flexneriy 91(29,1%) nanuentos u Shigella sonnei'y 23(28,3%) O0NbHBIX,
JUXOpaJIouHasl peakius Yalle HOCUJ He MpaBUIbHBIN XapakTep, 03H0ObI y 147(67,7%), ronoBHas
o6omp 'y 152(29,4%). YV mnanmeHTOB C JpyruMu cepoTurnamu Shigella TpOaOIKUTEIHHOCTD
JTUXOPAIOYHOTO TiepuoAa He mpeBbimana 3-4 gueil. [Ipu OGakTEpHOTOrHUECKOM HCCIICOBAHHUH
UCIIPKHEHUH y MAIIMEHTOB C TOTBEPKICHHBIM IIUTEIIE30M Hanboliee 4acTo Belesiack Shigella
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flexneri — 'y 312 (60,3%) naunentoB. Pexe BoisiBismuce Shigella boydii — 'y 92 (17,8%), Shigella
sonnei — 'y 81 (15,7%) wu Shigella Newcastle — y 32 (6,2%) nauuentoB. [lomyueHnHsle naHHbIE
CBUJICTEILCTBYIOT O IPEOOIaJaHuK B CTPYKTYype Bo3Oynureneit Shigella flexneri.

lurenné3 xapakTepu3yeTcsl 3HAYUTEIBHBIM KIMHUYECKHUM MOIUMOP(OU3MOM, YTO MOXKET
3aTPyJHATH CBOEBPEMEHHYIO JUAarHOCTUKY 3a0oieBaHMs. B COBpEMEHHBIX YCIOBUSX OTMEUYaeTCs
YBEJIMUEHUE YACTOThI aTUITUYHBIX BAPHAHTOB TEUEHUS C IPeodIaaHueM KOJIUTUYECKOTO CUHIPOMA,
9TO, BEPOSTHO, CBSA3aHO C HM3MCHEHHEM KIMHUYECKUX MPOSBICHUN HMHPEKIUH H IIHPOKUM
MPUMECHCHHEM AaHTHOAKTEPHATbHBIX MPEmapaToB Ha JOTOCHUTAILHOM JTame (caMOJICYCHHE,
HeKOHTponupyemas Tepanusi). I[lon nHaOmonenumem Haxomwinuch 167 (32,3%) mnanueHTOB C
KOJUTUYECKUMHU BapuaHTaMH T€UEeHUS OCTPOM nu3eHTepun. Cpeny HUX raCTpO3HTEPOKOIUTHYECKUN
BapHuaHT BbIsBIIEH y 86 (51,4%) nmanueHToB, sHTepokonutuueckuii — y 81 (48,6%) nauuenrta. B
JaHHOW Tpynne mnpeobnamamu myxkdauHsl — 91 (54,5%), a sxeHmmHbl coctaBuimu 76 (45,5%)
nanueHToB. Bo3pacT nanueHToB ¢ KOTUTHYECKUMU BapHaHTaMU OCTPON AU3EHTEPUN BapbUPOBAJI OT
15 mo 75 ner. HauGomnplryto [0JIO COCTABISUIM MAllMEHTHI BO3pacTHOM rpynmbl 21-30 met — 48
(28,7%) cnyuyaeB u 15-20 ner — 34 (20,3%) cinyuada. B Bospacte 31-40 ner 3aboneBanHue
3apeructpupoBano y 27 (16,1%) nauuentos, 41-50 ner —y 21 (12,5%), 51-60 et —y 19 (11,3%),
6069 ner — y 15 (8,9%), crapuie 70 ner — y 3 (1,8%) mauuentoB. Takum 0OpazoM, OCHOBHAs
YyacTh MAllMEHTOB MPHUXOAWJIACh HA JIUI MOJIOAOTO U cpeaHero Bospacta (15—40 ner), kKoTopsie
COCTaBHJIM OOJILIIMHCTBO HaOmofeHui. [Ipu aHanm3e ce30HHOTO pacHpeAeieHHs CIIy4aeB OCTPOi
JIU3EHTEPUNU YCTAHOBJEHO, 4YTO OOJBIIMHCTBO namueHtoB — 97 (58,1%) — Obum
TOCMUTAIU3UPOBAHBI B TEIIOE BpEeMs roja.

[TonydyeHHbIe AaHHBIE CBUICTEIHCTBYIOT O CE30HHOM MOJbeMe 3a00JI€BaEMOCTU B BECEHHE-
JICTHUH TIEPUOJI, YTO MOXKET OBITh CBS3aHO C aKTHBHU3aIUeH (haKTOPOB 1epeaaun WH(EKINH, BKITFOYAsT
BOJHBIA W NMUIIEBOW MyTH. [lpM aHaiM3e MTUArHO30B MPU HANpPAaBICHUH IMAllUEHTOB B CTAI[MOHAP
YCTaHOBJIEHO, YTO OONBIMMHCTBO OONbHBIX — 121 (72,4%) — OBIIM TOCIUTAIU3UPOBAHBI C
MpeBapUTENbHBIM JUAarHO30M OcTpoit nusentepun. Y 22 (13,1%) manueHTOB MepBOHAYAIBHO
JMArHOCTUPOBAH OCTPBIN TaCTPOIHTEPOKOIUT, ¥ 8 (4,7%) — OCTpBIil SHTEPOKOIUT. B OTAeNbHBIX
ciydasx OoJjbHBIE ObUIM HaIpaBJIEHbl C JAMarHo3amM caibMoHené3a — 9 (3,6%) mauueHToB u
nuiieBoid TokcukonHpexun — 7 (4,2%) nanmentoB. CpOKH rOCHUTATU3AIMN AIIUEHTOB 3aBUCENH
0T TPOAOKUTEIHHOCTH 3a00JI€BaHMSI O MOMEHTa OOpalleHHs 3a METUIIMHCKOW momollbpio. B
nepBbie 1-3 CyTOK OT Hauana 3a0o1eBaHus ObLTH rocnuTanu3upoBansl 57 (34,1%) nanueHToB, Ha 4—
6-¢ cytku — 51 (30,5%), na 7-10-e cytku — 31 (18,5%). [To3ausis rocnutanuzanus (11-12-e cytku
3a0oneBaHus U T03ke) oTMedanace y 28 (16,7%) nmarueHTos.

[To cremenu TspKecTH 3a0oNieBaHUs TpeodIafanu CpeqHeTsDKenble (OpMBI IIUTENEsa,
KOTOpble nuarHocTupoBanbl y 122 (73,0%) nanuenTtoB. Jlerkoe teuenue ormeuanoch y 29 (17,3%)
MalUeHTOB, TshKenbie popmbel — y 16 (9,5%) nanuentoB. Takum o6pa3om, B UCCIIENyEeMOM TpyIIIe
JOMUHUPOBAII CpeTHETsKeNbIe (OpMBI 3a00JI€BaHMs, YTO OTPAKAeT OCOOEHHOCTH KIMHHYECKOTO
TEUYCHHsI IUTEIUIE3a Y TOCIUTAIM3UPOBAHHBIX MAUEeHTOB. [IpoomKUTeThbHOCT, HHKYOAIIMOHHOTO
neprojia y MalueHTOB ¢ KOMUTHYECKHM BapUAaHTOM OCTPOHM NHU3EHTEpPHH OblIa pa3inudHoi. Y 68
(40,7%) manueHTOB OHa cocTaBisuia 4—5 cyTok, y 36 (21,5%) — ot 3 nmo 14 gacos, y 63 (37,7%)
MaIUEHTOB MPOIOKUTEIEHOCTh WHKYOAIIMOHHOTO TIEpHOJia JoCcTUTana 6—7 CyTOK.

VY Bcex 00ClIeJOBaHHBIX MAI[UEHTOB OTMEYAIUChH MPU3HAKH WHTOKCHKAIMOHHOTO CHHIpOMA
pa3IMYHOM CTEeTeH! BhIpakeHHOCTU. Hanbosee xapakTepHBIME MPOSIBICHUSIMH SIBJISLTUCEH TOJIOBHAS
0076, 03HOO, TOJIOBOKpYKEHHE, 00IIasi c1abocTh, apTpajrvy, MUAITHH W CHUXXCHHUE alleTHTa.
[ToBbienne TemmepaTypbl Tena HabOmomanoch y 141 (84,4%) manumenrta. Jluxopamaka
XapaKkTepu30BalIach pPa3jIMYHON CTENEHbIO BBIPAKEHHOCTH, C MaKCHUMAaJbHBIM IOBBIIICHUEM
temneparypsl 10 39,2-40,0°C. IlpogomxuTenbHOCTh JIUXOPaJ0YHOrO Mepuoaa 10 3 CyTOK
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otMeyvanack y 72 (43,1%) nanuenrtos, 4-5 cytok — y 39 (23,3%), 5-6 cytok —y 27 (16,1%), 7-10
cytok — y 23 (13,7%), a pnutenbHas AUXOpajKa MpOAOLKUTENbHOCTRIO 11-14 cyTok u Gomnee
3apeructpupoBana y 6 (3,5%) nanueHToB AOIOMUHAIBHBIN 00JIEBON CHHIPOM SIBJISUICS OJHUM U3
BEAYIINX KIMHUYECKUX MPOsBIeHUH 3a00neBanmst. Hanbonee yacto 601 TOKaTN30BATUCH IO XOIY
ToJsicToro kuieyHnka —y 83 (49,7%) nanueHToB. boneBble olyIIeHNs B SIUTacTpaIbHOM 00IacTH
ormevanuck y 17 (10,1%) mauuenrtoB, pasnuras 0oje3HeHHOCTh B kuBore — y 13 (7,8%), B
okosonynouHoi obmactu — y 18 (10,7%), B neBoit mons3nomHoi obmactu — y 21 (12,5%), B
HWKHUX OTAenax )kuBoTa — Yy 9 (5,3%) manmentos. CriasmupoBaHHas v OOJIC3HEHHAS CHTMOBH/THAS
KHILIKA onpenesnsnach y 76 (45,5%) nauueHTos.

XapakTep HCIPaKHEHUH TaK)Ke MMEI ONpeeeHHbIe 0COOCHHOCTH. JKUIKUIA KaJOBBIM WIIH
Kamuieoopasueld cryn ormedancs y 11 (6,5%) manueHToB, TpUMeCh CIU3U W KPOBH B
ucnpaxHeHusx BeisiBIsuiack y 103 (61,6%) manmentos. Yacrora nedekanuii BappupoBaia: 3—4 pasa
B cyTKu — y 16 (9,5%) nanmenTos, 5-6 paz —y 33 (19,7%), 7-10 paz — y 42 (25,1%), 11-15 pa3
— vy 55 (32,9%), 1620 paz — y 9 (5,3%) mauuentoB. Y 13 (7,8%) manueHToB 4acToTa CTyJlia HE
M0J1aBajIach MOJICUETY BCIIECTBHE BHIPAXKEHHON JHAPEH.

[TpomoKUTETPHOCTh AUAPEHHOTO CHHApPOMA TakXke pasziauuanack. Jluapes 1o 2 CyToK
Habmonanace y 31 (18,5%) mauuenra, 3—4 cyrok —y 48 (28,7%), 5-6 cytrok —y 61 (36,5%), 7-10
cyTok —y 4 (2,4%), 11-15 cytok —y 7 (4,2%), 16-20 cytok —y 5 (2,9%) u 6osee 20 cyTok — y
11 (6,5%) nauuenToB. [Ipy MUKPOCKONIMYECKOM HCCIIETOBAaHUM UCIPAKHEHUH, BBIIOJIHEHHOM IIPU
MOCTYIJICHUH TAIMEHTOB B CTAlIMOHAP JI0 Hayaja MEAMKAMEHTO3HOW Tepamuu, MaTOoJIOTHYEeCKUe
M3MEHEHHUS B KOIIPOrpaMMe BBISIBISLTUCH Y BceX 00clieioBaHHbIX. [laTonorndeckue npumMecH B BUIE
CIIU3M U KpoBH OOHapyxkeHbl y 108 (64,6%) nanuentoB. Hanuume ciu3u BO BCeM IOJI€ 3pEHUS
orMeyvanioch y 54 (32,3%) nanuenrtos. JlelikouuTsl B konuuecTBe 16—20 B 1ose 3peHus BbISBICHbI Y
24 (14,3%) nanueHToB, JISHKOIUTHI BO BceM 1oJie 3peHus — y 47 (28,1%). DpuTpoiuTsl B 00JIBIIOM
KoiuuecTBe ompenensiuchk y 58 (34,7%) mamnueHtoB, a Bo BceMm moisie 3peHus — y 8 (4,7%)
MAIMEHTOB.

[Ipu ananu3ze nokaszateneil neprudepuueckoil KpoBU y OOJIBIIMHCTBA MMALMEHTOB OTMEYasach
HopMmorpamma. Y 42 (25,1%) manueHTOB BBIABISICA YMEPEHHBIM JeHkonuTtos, y 62 (37,1%) —
YCKOpEeHHEe CKOpocTH ocenanust spurpouutoB (COD). Ilpu pexkropomMaHOCKONUM OOHApPY>KEHBI
MATOJNIOTUYECKUE M3MEHEHHUS CIM3UCTOM AUCTATbHOTO OT/ENa TOJCTOM KHUIIKH y 57 MalueHTOB B
BUae mnpokrocurmouauta (34,1%), katapanbHo — 3po3uBHOro U3MeHeHus y 8(4,8%) manueHTos, u
y 6(3,6%) kaTapaJbHO-T€eMOpPPAru4eckoro u3MeHeHu# ciu3uctoil. Co CTOPOHBI CEpACHHO-
OCYAMCTOM CHUCTEMBI Yallle OTMEUYAIHNCh MPUTIYIICHUE CeplIedHbIX TOHOB 98(58,6% )manueHTos, y
12(7,2%) ToHbI cepaua Obutn TayxuMu. OCIOXHEHHOE T€UECHUE TU3EHTEPUH OBLIIO OTMEUYEHO y 49
(9,45%) OonbHbIX. Hanbonee yacTbIM OCIIOKHEHHEM SIBIISUICS TUCOAKTEPUO3, BBISIBICHHBIN y 28
(5,5%) nanueHToB, ¢ 6y1aronpusATHHIM IPOrHo30M. MH(EKIIMOHHO-TOKCHYECKUH 110K HaOIr0qacs y

3 (0,6%) OonpHBIX, MH(EKIMOHHO-TOKCHYecKas sHIedanonatus — y 2 (0,3%), nepdoparus
kumeyanka — y 1 (0,2%), Beimamenue cnuszuctoil o6omouku mpsmoit kumku — y 2 (0,3%),
napanpoktut — y 1 (0,2%) manumenta. Ilonmmaptpur otmeueH y 9 (1,8%) Gonbubix. Ilepexon

3a00seBaHus B XpOoHUYECKYI0 hopmy nuzeHTepun Habmrogancs y 3(1,7%) mamuentoB MerakomnoH
BbIsiBiIEeH y 1 (0,2%) 6onbHOTO, MHOKapauT — y 2 (0,3%), naeBmonust — y 1 (0,2%) mauuenTa. B
Hacrosee BpeMs B KbIprbi3cTane JIeTalbHOCTh MPHU OCIOXXKHEHHBIX U HEOCIOKHEHHBIX (hopMax
JIU3EHTEPUHU OTCYTCTBYET, YTO CBHJIETENBCTBYET O OJIarONMpHUATHBIX pe3yJbTaTax IMpOBOIUMON
JTMAarHOCTHKHU W JIYCHUS. DTH JaHHBIE OTIMYAIOTCS OT PE3yJIbTAaTOB, OMYOIMKOBAHHBIX JPYTHMHU
apropamu. [lo manneiM K. II. IToruraBckoi npu nuseHtepun PrekcHepa JIeTaabHOCTh B CaHKT-
ITerepOypre cocraisina 6,04% B 1993 ru 4,3% B 1994 r [7].
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AHanu3 pacrpeseneHts ciay4yaeB OCTPON AU3EHTEPUU MO UCTOYHUKAM MH(EKIHU 33 MEePHO
19902025 rr. BbISIBUII BBIPAKEHHYIO HEPABHOMEPHOCTh CTPYKTYPHI IyTel 3apakeHus. OCHOBHBIMU
NpUYMHAMH UHQHUIUPOBAHUS SIBISUIMNCH BOAHBIA yTh — y 393 (76,0%) GonbHBIX, yrnoTpebiaeHue
MUIIEBBIX TPoayKTOoB: siuil — Y 3 (0,5%), Monounsix npoayktoB —Yy 73 (14,1%), oBoieit u ppykTOB
—y 12 (2,4%) nauuentoB. KoHTakTHO-0BITOBOM Iy Th Nepeaaun ek ycranoBien y 17 (3,3%)
601bHBIX, a B 19 (3,7%) ciydasx myTh 3apa’keHusi ocTajics He ycTaHoBleHHbIM. B 76,0% (393)
CllyyaeB BeAyUIMM (aKTOPOM Iepenaud MH(EKIHUH SBIAIAch BOJA, YTO COCTABISAET aOCOIIOTHOE
OOJIBIIMHCTBO CPEIH BBIABICHHBIX NMPUYMH 3apaKE€HUs] W 3HAYUTEIBHO IMPEBBIACT MOKa3aTelH
JPYTUX YCTAHOBJICHHBIX (DaKTOPOB Iepenadyn. Takas BbICOKAs J0JIsI BOJHOTO IyTH Mepeadyn MOKET
CBUJETEIHCTBOBATh O 3HAYMMOMN POJIU KauecTBa BOJAOCHAOKEHUS B PACIIPOCTPAaHEHUH MH(EKIUH, a
TaKKe O TPYAHOCTAX OSIHUJIEMHOJIOTUYECKOTO pACCIICAOBAaHUS, CBS3aHHBIX C YCTAHOBJICHHEM
KOHKPETHOTO WCTOYHHKA KOHTAMHUHAIIMU BOJbI WM MUIICBOIO MPOIYKTa MPH MHOKECTBEHHBIX
KOHTaKTax HacesjeHus. [JonoaHuTenbHpIMU (PAKTOpaMK MOTIIU SIBJISTHCS alIUMEHTapHbIE 3apasKeHUs
4yepes MPOAYKThI, MPUOOPETEHHBIE HA CTUXUHHBIX PhIHKAX, IPU OTCYTCTBUU JTIOCTOBEPHBIX CBEICHUI
00 ux mpoucxoxaeHuu. B 3,7% (19) cnydaeB HCTOYHUK MHQPEKIMU YCTAHOBUTH HE YJAIOCH, YTO
YKa3bIBa€T HA COXPAHSIOMIMECS CIOKHOCTH SIHIEMHOJIOTUYECKOTO IMOMCKa M HEO0OXOAMMOCTH
COBEpIICHCTBOBAHHUS METOJIOB cOOpa AMHUAEMUOIIOTMYECKOTO aHAMHE3a.

3axnouenue

Takum 00pa3oMm, B CTPYKType KIMHUYECKHX IPOSBICHUNA OCTPOH IU3CHTEPHH BBISIBICHBI
racTPOIHTEPOKOJIUTUYCCKUI W KOJMTUYECKUH BapUaHThl TEUCHHs 3a00JieBaHUS. Y CTaHOBICHA
ornpeaenéHHas 3aBUCUMOCTh KIIMHUYECKOW KapTHHBI OT Buaa Bo30ynutens Shigella. Y GonpimHcTBa
OOJIBHBIX TU3EHTEPHS MPOTEKaNIa B CPETHETHKENON (hopme, 0cOOEHHO MPH WH(EKIINH, BEI3BAHHOM
Shigella flexneri. JI€rkue GopMbl 3a00JIeBaHUS 3HAYUTEIHHO YaIlle HAOIIOJAINCH Y TAIIMEHTOB C
Iu3eHTepuel, BbI3BaHHOM Shigella sonnei, Shigella boydii v Shigella Newcastle: onu BcTpedanuch
Oosiee yeM B JiBa pasa 4Yallle, TOrja Kak cpeaHeTskENnble popMbl — MPUMEPHO B JBa pasza pexe 1Mo
CpaBHEHHUIO ¢ O0NBHBIMH, UHpUIIMpOoBaHHBIMU Shigella flexneri. luzentepus, Boi3BanHas Shigella
boydii u Shigella Newcastle, HepenKko TpoTeKana B CTEPTHIX U ATUNMHYHBIX (opMax, 3aHUMAs
IIPOMEKYTOUHOE TOJIOKEHHE MeXay MHPEeKIHUsIMHU, o0ycioBiIeHHbIMU Shigella flexneri w Shigella
sonnei, YTO MOXET 3aTPyIHATb pPAHHIOK JMarHOCTUKY 3abosneBaHus. OcTpass AM3EHTEpHS,
BbI3BaHHas Shigella sonnei, 0 CpaBHEHUIO C TU3EHTEpUEH, 00ycioBiIeHHOU Shigella flexneri, uanie
XapaKTepU30BATIACh JIETKUM TEUCHHEM W HEPEIKO MpOoTeKaja 10 THITYy TacTPOIHTEPHTA, DHTEPHUTA
WIHA TacTpO3HTEpoKonuTa. [Ipym 3TOM cTeneHb MHTOKCHKALUUHU y OONbHBIX ¢ MHGpekuueil Shigella
sonnei OblJla MEHEe BBIPA)KEHHOMW, YeM y MalMeHTOB C AU3EHTepUel, BbI3BaHHOU Shigella flexneri.
AHanmu3 XapakTepa HWCHPaXHEHWH M JAaHHBIX KOIPOJOTHYECKOTO HCCIIEOBAHUS TI03BOJISET
3aKJIIOYNTh, YTO HamOoJiee BBIPAKEHHBIC ITATOJIOTUYECKAE W3MEHEHHs CIM3HCTOW O000JI0UKH
KUIIEYHUKA HaOJII0JalIuCh Y OOJIBHBIX TU3EHTEepUei, BbI3BaHHOM Shigella flexneri.
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TENIATUTHI B TEHA TYBEPKYJIE3A: AHAJIN3 3ABOJJEBAEMOCTH IIEPCOHAJIA
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HEPATITIS IN THE SHADOW OF TUBERCULOSIS:
ANALYSIS OF MORBIDITY AMONG STAFF OF A SPECIALIZED HOSPITAL
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Annomayus. IlpencraBieHsl pe3ynbTaThl PETPOCIIEKTUBHOTO MHIEMUOIOTHYECKOTO aHAII3a
3a0oneBaeMoCcTH BUpYyCHbIMU rematutamu B u C cpenu memunuHckux pabotHukoB JKaman-
Abanckoro obmacTHOro IieHTpa O0peOBI ¢ TyOepkyné3om (Keipresckas PecnyOnmka) 3a
necstunetHuit nepuoa (2016-2025 rr.). MccnenoBanue moka3ano POCT YaCTOTHI BBIABISIEMOCTH
reMOKOHTakTHbIX uHbekuui ¢ 4,5 mo 10,6 ma 100 paboraroumx k 2023 roxy ¢ mocieayromum
cHIkeHueM 110 7,9 B 2025 roxy, 00ycia0BIE€HHBIM OPraHU3alMOHHBIMU U3MEHEHUSAMH (COKpAIIEHUEM
mTata ¥ KoeyHoro poHaa). Y cTaHOBIEHO, YTO HauboIbIas 1ois 3aboneBmux (61,5%) npuxoaurcs
Ha CpeAHUM MEIUIIMHCKUI MepcoHal, a MUK 3a0ojeBaeMocTy Habmogaercs B Bozpacte 40—-59 ner
(69,2%). BoisiBieHs! 1Ba KpUTHUECKUX MTEPHOJIa CTAXKEBOT0 pucka: 1-5 et (mpeobnaianue renaTura
B) u 11-15 ner (npeo6nananue renatura C). OCHOBHBIM BEPOSATHBIM HCTOUHUKOM HH(UIIMPOBAHUS
OIpeJiesIeHbl CTOMaToJIorndeckue Bmemarenbera (53,8%). OxBaT BakuMHaIMEeW NPOTHUB renaTura
B cpeau nepconana goctur 84,0%, ogHako coxpaHseTcs rpylna HENPUBUTHIX COTPYAHHUKOB, YTO
TpeOyeT ycuieHus KOHTpousis. ['eHaepHble paznuuusi B 3a00JIEBAEMOCTH HUBEIMPOBAHBI I1OCIHE
MOTIPaBKU Ha YMCIEHHOCTh nepcoHana (p = 0,622). PazpaboTanbl peKOMEHAaUU 0 ONTUMU3ALNN
BaKLMHOMPO(MUIAKTUKYA, HWHPEKIMOHHOIO KOHTPOJsI M JUCIIAHCEPHOro HAOMIOJeHUS B
MIPOTUBOTYOEPKYIEZHBIX CTALIMOHAPAX.

Abstract. The article presents the results of a retrospective epidemiological analysis of the
incidence of viral hepatitis B and C among healthcare workers at the Jalal-Abad Regional
Tuberculosis Control Center (Kyrgyz Republic) over a ten-year period (2016-2025). The study
revealed an increase in the detection rate of bloodborne infections from 4.5 to 10.6 per 100 employees
by 2023, followed by a decline to 7.9 in 2025, which was attributed to organizational changes, such
as staff and bed capacity reduction. It was established that the largest proportion of cases (61.5%)
occurred among nursing staff, with the peak incidence observed in the 40—-59 age group (69.2%). Two
critical periods of occupational tenure risk were identified: 1-5 years (predominance of hepatitis B)
and 11-15 years (predominance of hepatitis C). Dental interventions were identified as the most
probable source of infection (53.8%). Vaccination coverage against hepatitis B among personnel
reached 84.0%; however, a group of unvaccinated employees remains, necessitating enhanced control
measures. Gender differences in incidence were nullified after adjustment for staff composition (p =
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0.622). Recommendations were developed for optimizing vaccine prophylaxis, infection control, and
dispensary follow-up in tuberculosis hospitals.

Kniouesvie cnosa: BupycHslii renatut B, Bupycusiii renatutr C, MeIuIMHCKHE PaOOTHUKH,
npodeccuoHaIbHble MH()EKIIMOHHbBIE PUCKH, TEMOKOHTaKTHbIE HH(EKLIUY.

Keywords: viral hepatitis B, viral hepatitis C, healthcare workers, occupational infectious risks,
bloodborne infections.

Bupycnbie renmatutel B 1 C (BI'B 1 BI'C) coxpaHsOT TUIupyrore TO3UIMNA B CTPYKTYpE
MH(EKIIMOHHON MTaTOIOTHH BBUY BBICOKOW XPOHH3AIMHU, PA3BUTHS IUPPO3a U I'eMaTOLEIUTIOISPHON
KapIUHOMBI, a TAK)KE 3HAYUTEITLHOTO SKOHOMHYECKOTO yiepoa [1, 4].

ExeronHo B Mupe peructpupyercs okojio 1,5 MIIH HOBBIX ciiy4aeB xpoHuyeckoro BI'B u
okono 1 miH — BI'C, uro ompenensier He0OXOIUMOCTh COBEPIICHCTBOBAHUS MPOGUIAKTHUECKUX
cTpareruii [2].

MenuiuHcKie paOOTHHKH OTHOCATCS K TPYIIE MOBBIIIEHHOTO PHUCKAa WHQHUIIMPOBAHUS
BCJIE/ICTBHE MPO(PECCUOHANIBHOIO KOHTAKTa C KPOBBIO U APYTUMU OMOIOTUYECKUMHU KUAKOCTAMU [ 3].

ITo onenxkam BO3, exxeroqHo mpoucXoAauT 0 2 MITH CllydaeB Mpo(hecCHOHATBLHOTO 3apaXKeHHs
BUPYCHBIMHM T'e€laTUTaMU CPEIU MEepCOHaja 3APAaBOOXPAHEHUS, NPUUYEM B CTpPAHAX C MEPEXOIHOMN
sKOoHOMUKOU U B Poccuiickoit @enepamnuu 3a001eBaeMOCTb Cpear MeapabOTHUKOB B 1,5-2 paza
MIPEBBIIIAET MOMYJISILUOHHbIE TTOKa3aTenu |5, 7].

Oco0yo ysS3BUMOCTh JEMOHCTPUPYIOT COTPYIHUKUA MPOTHUBOTYOEPKYIE3HBIX YUPEKIICHUH,
COYETAIOIINE BBICOKYIO HMHBA3UBHYIO Harpy3Ky, IOCTOSIHHBIH KOHTaKT C WH(UIHPOBAHHBIM
MaTepHalioM U paboTy B YCIOBUAX OaKTepUAILHOTO 3arps3HeHus [6].

B Ksiprezckoit Pecniy6muke, rae snuaeMuonornieckas 00CTaHOBKa IO BUPYCHBIM TellaTUTaM
ocTaércs HANpPsDKEHHOM, CUCTEMHBIE MCCIENOBaHUS NMPO(ecCHOHAIBHONW 3a00JIeBa€MOCTH CPEIH
nepcoHana (TU3NATPUYECKUX CTAIIMOHAPOB /10 HACTOSIIEr0 BPEMEHH MPOBOIUINCH HEAOCTATOUHO.
OTCcyTCTBUE aKTyaJbHBIX JAaHHBIX O CTPYKType, AMHAMUKE U (haKTOpax MepeAadyd OrpaHUYUBAET
BO3MOKHOCTh Pa3pabOTKU aapecHbIX MPOQMIAKTHYECKUX MPOrpaMM M OLEHKH 3¢ddexkTuBHOCTH
CYILIECTBYIOIIUX Mep HMH(EKIIMOHHOTO KOHTPOJs. Ponb CTOMATONOrMYecKUX BMENIATENbCTB Kak
MOTEHIIMAJIbHOTO MCTOYHUKA MHPUIIMPOBAHUS B 3TOM NMpOoPecCUOHANBHOMN IpYyIIe TaKXKe OCTaéTcs
MaJIOU3y4EHHOM.

Takum oOpa3oM, ananu3 mHoroneTHeil BoisiBIsieMoctd BI'B u BI'C cpenu memunumHCKux
paOOTHUKOB  NMPOTUBOTYOEpKYJIE3HOTO  YUPSKIEHHS C  JeTalu3aluedl 10  COLUANIbHO-
nemorpaduueckuM U MpodecCHOHATBHBIM MPU3HAKAM TMPEACTABIISIET COOOM aKTyallbHYIO 3a/auy,
pelleHrne KOTOpOl MO3BOJUT BOCIHOJHUThH CYIIECTBYIOIIME MpoOeibl B 3MHIEMHUOIOTHYECKOM
Ha/130pe U OyIeT crocoOCTBOBATh MOBBIIIEHUIO 0€30MaCHOCTH MEIMIIMHCKOMN 1A TeIbHOCTH.

Lenp uccnenoBaHus — PETPOCIIEKTUBHBINA aHATIN3 JIECATUICTHEN NUHAMHUKH 3a00J1€Ba€MOCTH
BUpycHbIMH TematutamMmu B u C, omenka (akTopoB mNpodeCcCHOHATBHOTO PHUCKA, CTPYKTYPHI
MOPaXEHHOCTH M APPEKTUBHOCTU BAKIUHOMPODUIAKTUKH CpPEId MEIUIMHCKUX pPabOTHUKOB
MpOTUBOTYOEpKyIE3HOTO cTaninoHapa Keipreisckoit Pecriyonuku 3a nepuog 2016-2025 rr.

Mamepuanvr u memoowi
[IpoBeneHO pETPOCHEKTUBHOE SMUAEMHOJIOTHYECKOe uccienoBanne Ha 0Oaze Kaman-
Abajckoro 0651acTHOTO 1IeHTpa 60phOBI ¢ TyOepKyné3om 3a 2016—-2025 rr. OOBEKT — METUITUHCKHUE
paGotHuku cranuoHapa (209 yenosek Ha 01.01.2025). AHanu3upoBaKMcCh BCE CIy4yal BIEpBbIC
BBISIBIICHHBIX BUPYCHBIX renatuToB B 1 C (n=21 3a nepuon, u3 Hux 13 cocrosu Ha yuére B 2025 r.).
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JlaHHbBIE MOJIyYEeHBI U3 MEAULMHCKON TOKYMEHTaluu (KapThl, KypHaibl, OTYETH OCMOTPOB,
CBeJIeHUs O BakIuHaImu). J{narao3 noaresepxacu adoparopro (MDA, ITLP).

Jnst kakaoro ciaydas (UKCUpOBAIM T'OJ, BO3PACT, MO, JOJDKHOCTh, CTaX, MOApa3/eicHHE,
ATHOJIOTHUIO, TpenoiaraeMelii ucrounuk. Cratuctuyeckas obpabotka: pacuér wacror (Ha 100
pabotatonux), cTpykrypbl, oTHouienus mancoB (OR) ¢ 95% JIU, Tounsiii kputepuii duiepa
(p<0,05). JlanHbie nenepCOHUPUITIPOBAHBI.

Pezynomamui u ux oocyscoenue

Kanan-Aobanckuit o6macTHOM 1eHTp 00pbObI ¢ TYyOepKyné3om (KOLIBT) npeacrasiser coboit
CHeIMaIu3upoBaHHbIi cTarmoHap Ha 250 koek (cokpamieHue ¢ 375 xkoek B 2024 r.), B CTPYKTYpPY
KOTOpPOI'O BXOJAT OTIEIEHUS IS MAUUEHTOB C MHOXECTBEHHOM W IIMPOKOM JIEKAPCTBEHHOU
YCTOWYMBOCTHIO, JIETOYHBIEC OT/AEICHUS, OTJEICHUE XUPYPruu BHEIETOUHOTO TyOepKyIi€3a, a TaKkxKe
JIETCKOE oTesieHue [6].

[Io cocrosnuro Ha 01.01.2025 r. mraTtHas YUCIEHHOCTb COTPYIHUKOB cocTaisiia 209
9eJIOBEK, U3 KOTOPBIX 22 Bpada, 80 METUIIMHCKHUX CECTEP, 62 MIIAAIINX MEAUINHCKUX paOOTHHKA U
45 pabOTHUKOB MpoOuYMX Kareropuil. Bech mepcoHan eXeroiaHo MPOXOAUT MNPOPUIAKTUYECKUN
MEIUIIMHCKUI OCMOTpP C 00s13aTeNbHBIM O0CieoBaHieM Ha BupycHble rematutel B, C, D u BUU-
uHpexnumo [3, 7].

C 2019 r. B yupexJJeHIH yCHJIEHA BaKLIMHALIMS MEAUIIMHCKUX paOOTHUKOB IIPOTUB BUPYCHOTO
renatuta B. Cpean MmenukoB BakuuHanuio npouutn 163 yenoseka (84,0%). I3 HUX NOMHBIN Kype U3
TpéXx 103 nonyumnu 129 uenosek (79,1% oT ymcia BaKUMHUPOBAHHBIX), IBE 03Bl — 23 yenoBeKa
(14,2%), ogny mo3y — 11 uenoBek (6,7%). CoTpyAHUKH, MOJYYMBIINE HEMOJHBIA Kypc, B
HACTOAIIEE BpeMs MPOA0JDKAIOT BaKIIMHALIMIO II0 MECTY JKUTEIbCTBA B IPYyNIax CEMEWHBIX Bpauei
(I'CB) nns 3aBepuienust cxeMbl. 13 21 He BaKUIMHUPOBAHHOTO MEAMIIMHCKOIO paOOTHUKA IPUYHUHBI
OTCYTCTBHSI TPUBUBKH pPACIpEACTWINCh CleayromuM obpa3oMm: 1 uHMeeT amiepruyeckoe
3a0o0NeBaHre C MEAUIIMHCKUM OTBOJIOM, 7 — cTapiie 60 set, 13 cocTosT Ha TUCIaHCePHOM YUETe ¢
nuarsozamu BupycHoro renmatuta B wimm C. OctaBmuecs 25 cOTpyIHUKOB W3 00Iero mrara
paboTaloT B XO3AHCTBEHHBIX M BCIIOMOTATENIbHBIX MOJpa3fefieHUusIX, U B HACTOSIIEE BpeMs
OpraHU30BaH KOHTPOJb 32 MPOXOXKICHUEM HMH BaKUMHALIMM NPOTUB rematuta B mo mecrty
KUTEIHCTBA.

3a necstunetHud nepuoxa (2016-2025 rr.) cpeam MemuuuHckux padotHukoB JKOIIBT
3apeructTpupoBaH 21 ciydail BrepBble BBISBICHHBIX BUpYCcHbIX renatutoB B u C. Ciayuaes BUY-
nH(pEKIMHU Cpely MepcoHalla 3a BeCh MEepUOJl HAOMIOJACHUS HE OTMEUYeHO. B TedeHue yka3aHHOTO
BpeMEHU |8 COTpYIHUKOB, COCTOSIBIIMX Ha JAUCHAHCEPHOM Y4Y€Te, MPEKPaTUIN TPYIAOBYIO
nesTenbHOCTh B LieHTpe. Ha 2025 r. Ha aricmancepHOM y4éTe 1o 1oBOoly BUpYCHbIX renatutoB B u C
octaroTcsi 13 mMeaumuHCKUX paboTHUKOB [6, 7]. IuHaMuka aOCONIOTHBIX MoOKazarelied yué€ra u
BBISIBIISIEMOCTH TIpeicTaBieHa B Tabmure 1.

Tabnuna 1
[TOKA3ATEJIV BRISBISAEMOCTU U JUCITAHCEPHOI'O YUETA MEJIULIMHCKUX
PABOTHUKOB CTAHMOHAPA C BUPYCHBIMU I'EITATUTAMU B U C B )KOLBT
3a 2016-2025 rr. (abc.uuncio)

Toowt 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Cocrosutn Ha y4eTe 10 10 11 11 13 16 17 18 18 13
BHOBB BBISIBIICHBI 2 4 - 5 3 2 1 1 1 2
VYBOJICHEI 2 3 - 3 - 1 - 1 6 2
CocrosT Ha y4eTe 10 11 11 13 16 17 18 18 13 13
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AHanu3 4acTOTHI BBISIBIISIEMOCTH BUPYCHBIX renaTtutoB B u C cpenu MeAMIIMHCKIX paOOTHUKOB
KOLBT 3a nepuoa 2016-2025 rr. mokaszai BbIPaXKEHHYIO TEHJICHIIMIO K POCTY MoKa3zatens ¢ 4,5 Ha
100 pa6oraromux B 2016 r. 1o 10,6 Ha 100 pabotarommx B 2023 r. Hambonee 3HAUMTENBHOE
YBEJIMYEHUE YaCTOThl BBIABIsIEMOCTH OTMedeHO B 2020-2023 rr., 4TO, BEpOSITHO, OOYCJIOBJICHO
yCWJIeHHEM NPOPUIAKTHUECKUX MEIUIUHCKUX OCMOTPOB, MOBBIIICHHEM HACTOPOKEHHOCTH B
OTHOIICHUU TMpodeccHOHANbHBIX HH(MEKIH, a Takke COBEPIICHCTBOBAHHEM CHCTEMBbI
JTUCTIAHCEPHOTO HAOJIOICHUS 32 MEIUIIMHCKUM Tiepconanom [3, 4, 6] (puc. 1).

B 2024-2025 rr. ormedyaeTcsi CHMJKEHHE 4YacTOTHI BBIABIgeMocTH 10 7,8—7,9 ma 100
paboratomux. JlanHas AMHaMUKa CBA3aHA C YMEHbLICHHEM YUCIEHHOCTH MEAUIIMHCKOTO IIepcoHalia
BCJICJICTBHE COKpAIIeHHs KOedHoro (oHaa cramronapa ¢ 375 1o 250 Koek, a TakKe YBOJbHEHHUEM
9acTH MEAUIIMHCKUX PAaOOTHUKOB, COCTOSIBIINX Ha AMCIaHcepHoM yuéte [6, 7] (PucyHoK).

[IpencraBieHHass TUHAMUKA MO3BOJIIET OOBEKTUBHO OLIEHUTH dPPEKTUBHOCTh MEPOIIPHUSATHI
10 paHHEMY BBISBJICHUIO, JUCIIAHCEPHOMY HAOJIIOACHUIO U pealn3alliy YIPaBIEHYECKUX PEIICHUNH,
HaIlpaBJICHHBIX Ha KOHTPOJIb MPOPECCHOHAIBHBIX HH(EKITMOHHBIX PUCKOB [1, 3, 6].

I[Ipu stom cHmwkeHue dactoThl B 2024-2025 r1r. 0O0YCJIOBIEHO B TMEPBYK OYepelb
OpraHM3alOHHBIMH (aKTOpaMH, a HE PEAbHBIM YMCHBIICHUEM PHUCKAa HH(YHIMPOBAHUS, YTO
MOATBEPK/IAETCS COXpaHEHHEM abCOFOTHOTO YMCIIa BHOBb BBISIBJICHHBIX CIIydaeB Ha ypoBHe 1-2 B
roJI.

H
o
n

[
o
L

YacToTa BbIfBNAEMOCTH Ha 100 paboTHMKOB

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
Foabl

Pucynok. JlnHaMuka 9acTOTHI BBISBISIEMOCTH BUPYCHBIX rematutoB B u C cpenu MEAMIIMHCKHAX
pabotaukoB XKOLIBT 3a 2016-2025 rr. (Ha 100 paOoTHHUKOB)

JleTanbHbIM aHaMM3 CTPYKTYphl MEIUIIMHCKUX PAOOTHHMKOB, COCTOSIIMX HAa JAMCIAHCEPHOM
yuére o nosoay BI'B u BI'C B 2025 r., mo3BoMII OIIEHUTH pacipe/iesieHrne Hablt01aeMbIX JIHIL 110
npodeccnoHaNbHBIM KaTerOpusIM U CTPYKTYpHBIM nozipazaenenusM (Tabnuma 2) [3, 6, 7.

Bcero Ha yuére coctosiinu 13 uenosek. Cpeau HuX Bpauu coctaBwin 15,4% (n=2), cpennuit
MEAUIMHCKUH iepcoHan — 61,5% (n=8), mnaamuit MeauuHCKUi nepcoHan — 23,1% (n=3). Takum
o0Opa3om, HanOoJIbILAsk A0S JUL, COCTOSALINX HAa JUCIAHCEPHOM YUETe, MPUXOIUIIach Ha CPEIHUI
MEIUIIMHCKUHN TiepcoHan [6, 7].
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Pacripenienienrie 1o CTPYKTYpHBIM MOJApAa3JENCHUAM II0Ka3ano, 4YTO HauOoJsbllIee YHUCIO
CIIy4aeB 3apETUCTPUPOBAHO B OTJACICHUM XUPYPruHM BHENEroyHoro tyoepkynésa (OXBJIT) — 3
yenoseka (1 Bpau u 2 mpeactaBUTeNss MIAAIMIETO MEAUIIMHCKOro nepcoHana). B ornenennn MJTY
Nel 3adukcupoBano 2 cimydas (1 meaummHcKas cectpa W | MIagmuid MepcoHAN), aHAIOTHYHOE
KoianuecTBO — B Ned neueOHOM oTaeneHuu (2 MeTUIIMHCKUE cecTphl). B nerckom otnenenuu Ha
yu€re coctosin 2 pabotHuka (1 Bpau m 1 memaumuHckas cectpa). B ornenenusx MJIY No2, Ne3
ne4e0HOM  OTIENICHUU, OaKTepUOJOTHYECKOW ¥ KIWHUKO-JAUArHOCTUYECKOW J1abopaTopusix
3apEeruCTPUPOBAHO 10 | cirydaro, MPEUMYIIECTBEHHO CPEIU CPEIHETO MEUIIMHCKOTO IIepcoHana [6].

Tabnuna 2
PACIPEJEJIEHUE MEJUIIMHCKNX PABOTHHUKOB, COCTOSIINX HA JTUCITAHCEPHOM
VYETE 110 BUPYCHBIM I'EITATUTAM B U1 C, 1O CTPYKTYPHBIM ITOJAPA3JEJIEHUAM XXOLBT
B 2025 1. (%)

Omoenenue Bpauu Meocecmpuor Mnao. nepconan Bcezo
MJTY Nel - 1 1 2
MIJTY Ne2 - 1 - 1
Ne3 n\o - 1 - 1
Ned n\o - 2 2
OXBIJIT 1 - 2 3
Het.otn 1 1 - 2
bak.mabopar - 1 - 1
Kinn.mabopar - 1 - 1
Hroro 2(15,4%) 8 (61,5%) 3 (23,1%) 13

B 2025 r B craumonape, rae pabotaroT 209 uyenmoBek (25 MyxuuH U 184 KEHIIUHBI),
3aperucTpupoBaHo 13 ciydaeB BHpyCHBIX remaTutoB B u C cpeau MeOUIMHCKUX paOOTHHMKOB.
Ananu3 pacnpezaeneHusi 3a00JIeBa€MOCTH IO MOJY IOKa3all, YTO IOAABIAONIEE OOJBIIMHCTBO
Clly4aeB MPHUXOAMTCS Ha JIML >KeHCKoro mosa — 12 ciydaeB (92,3%), Torna kak cpeid My>KYUH
3adukcupoBan nuiib 1 cioyyait (7,7%) (tabmn. 3). IIpu olieHke BO3pacTHOM CTPYKTYPHI 3a00IEBIINX
YCTAQHOBJICHO, YTO Hauboisiee mopak€HHON BO3pacTHOM rpymnmnoi sisisercs 40—49 ner, B KoTopoi
3apeructpupoBano 5 ciydaeB (38,4%). B rpynme 50-59 net BoisiBneno 4 cinydas (30,8%), B rpymnme
30-39 ner — 2 cnyuas (15,4%). 1o ogHOMY cimyuato (1o 7,7%) oTMeueHO B BO3PACTHBIX HHTEpBaIax
20-29 ner u 60 net u crapuie. Bee cirydan cpeau MyK4iMH OTHOCWIINCH K CaMOM cTapIlel BO3pacTHOM
rpynme (60+ 7er), B TO BpeMs KaK Yy JKEHIIMH ClIydau paclpeleIWINCh 10 BCEM BO3PACTHBIM
rpynmnam, 3a UCKJIFoUeHHUEeM Bo3pacTHoU rpynmsl 60+, ¢ nukoM B 40—49 ner (Tabnuua 3).

Tabmuma 3
PACIIPEJEJIEHUE CJIIYHAEB BUPYCHBIX I'EITATUTOB B U C CPEJ1 MEJUITMHCKNUX
PABOTHUMKORB I10 ITOJIY U BO3PACTHbBIM I'PYIIITAM B 2025 r.(%)

Ilon/éospacm ~ 20-29 nem 30-39 nem 40-49 nem  50-59 nem 60 u cmapuie Bcezo

MYKYUHBI - - - - 1 1(7,7%)
KEHIIUHBI 1 2 5 4 - 12 (92,3%)
UTOTO 1(7,7%) 2(15,4%) 5(38,4%) 4 (30,8%) 1(7,7%) 13 (100%)

Jlis 0ObEeKTHBHOW OIIEHKM TEHJEPHBIX pa3ivuuii ¢ y4€TOM HEOJAMHAKOBON YMCICHHOCTH
MY>KYUH M JKEHIIUH B KOJUJIEKTHBE OBbLI NMPOBEAEH CTaTUCTUYECKHM aHanu3. Ha ocHOBe JaHHBIX O
YHUCICHHOCTH 3a00JIEBIIMX U 37I0POBBIX B KaX/10i MOJIOBOM IpyIIe pacCUUTaHbl IAHCHI 3a00JIETh,
otHomeHne maHcoB (OR), 95% noBeputenvHblii uHTEpBa (M) M ypOoBeHb CTATHCTUYECKOH
3HaunMocTH (Tabm. 4). lllanc 3a6onets y Mmykuun coctaBui 1/24 = 0,0417, y sxenmms — 12/172 =
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0,0698. OTHOMICHNE MIaHCOB (KEHIIMHBI VS. MY>XYHHBI) OKa3aJI0Ch paBHBIM 1,67, 4TO yKa3bIBaeT Ha
OoJiee BRICOKHH 11aHC 3a00seBanus y skeHmuH. OgHako 95% noepurenbhbiii maTepBa st OR (ot
0,21 o 13,44) BkiOYaeT €IUHUILY, CBHUJIETEILCTBYS O CTATHUCTHYECKOM HEONMpPeaeIEHHOCTH.
[TpoBepka runoTe3sl 00 OTCYTCTBUH CBS3H C IOMOIILI0 TOYHOTO KpuTepus Duriepa (ABYCTOPOHHHUI)
nana 3HadeHue p = 0,622, yro 3HaYUTENBbHO TpeBbimaeT mopor 0,05. Takum oOpazoM, pa3nuuus B
gacToTe 3a00JeBaEMOCTH MEXAY MYKYMHAMH M JKEHIIMHAMHU CTATUCTHYECKU HE 3HAYUMBI.
HaGmonaemoe 4mcneHHOE TpeoOiagaHue KCHIIUH Cpelad 3a00JEeBIIMX OOBSICHICTCS TIaBHBIM
00pa3oM TUCTIPONOPIUEH 00IIel YUCICHHOCTH MEePCOHaa; KEHIIMH B CTAI[MOHApE MOYTH B 7 pa3
Oomb1ie, yeM My>xuuH (184 potuB 25), u mocie monpaBKu Ha ATOT (GaKTOP TeHIESPHOE BIMSIHUE HE
MOITBEPK1aeTCsl.

Tabmuma 4
TTOKA3ATEJI PUCKA PA3BUTHA BUPYCHBIX I'ETTATUTOB B 1 C B 3ABUUCUMOCTU
OT IIOJIA CPEAY MEJJUIIMHCKHMX PABOTHHUKOB CTALIMOHAPA B 2025 T.

Toxazamenw 3nauenue
3abomnesiue Myx4uuHbl, adc. Yrcrno (%) 1 (7,7%)
3aboueBiue xeHImuHbL, adc. Yucmo (%) 12 (92,3%)
Bcero Mmy>k4uH B cTarpioHape, adc. 4uciio 25
Bcero xeHmuH B crarumoHape, abc. 9ucio 184
[Maxc 3a601€Th (MYX9UHBI) 0,0417
[anc 3a001eTh (KEHIIUHBI) 0,0698
OtHomenne mancoB (OR, KeHIIUHBI VS. MyKYIHBI) 1,67
95% noBepurensHBIN HHTEpBAT At OR 0,21-13,44
Tounsrit Tect Ouinepa (IBYCTOPOHHUI), P 0,622

[TosnydyeHHbIE pe3yabTaThl COTJIACYIOTCA C JIMTEPATYpPHBIMH JAaHHBIMHU, B KOTOPBIX TaKke
OTMEYaeTCsl, YTO Mociie y4€Ta CTPYKTYpbl KOJJIEKTUBA FeHJIEPHbIE Pa3InuMs HUBEIUpYIOTCs [6, 7].

B T0 ke Bpems HeOombiioe obmiee uucio HaOmoaeHud (13 ciydaeB) orpaHUYMBaET
CTaTHUCTUYECKYI0 MOIIHOCTb aHaju3a, O3TOMY OKOHYATEJbHbIE BBIBOJBI 11€JIECO00pPA3HO JAenaTh
IOCJie HAaKOIUIEHMs JaHHBIX 3a HECKOJIbKO JIeT. AHanu3 pacrpeaenaeHuss 3a00JIeBIIMX MO CTaxy
paloThI MOKa3all, YTO HauOOJbIIEEe YUCIIO CITy4aeB MPUXOAUIIOCH Ha TPYMIBI cO cTaxeM 1—5 jer u
11-15 net — o 3 ciyyas (1o 23,1%) B kaxoii (Tabmuua 5). [Ipu aTom B rpynme 1-5 et npeobiagan
BuUpycHbIil renatut B (3 cimyvast nmpotus 1 cinyyas BI'C), torna xak B rpynmne 11-15 net — BupycHsiii
rematut C (2 caydas npotuB 1 BI'B). B craxeBbix wunrepBamax 16-19 u 20-29 ner
3apeructTpupoBano 1o 2 ciydas (mo 15,4%), Bce — BI'C. Cpeau cotpynHukoB co craxem 30 5et u
6onee BoisiBieH 1 cnyuait BI'C (7,7%), B rpymimne 610 net — 1 ciyyvaii BI'B (7,7%). Takum o6pazom,
BI'B peructpupoBasics npeuMyIiecCTBEHHO Y paOOTHUKOB C OTHOCUTEIHHO HEOOIBIIUM CTaxkeM (1—
5,6-10 u 11-15 ner), rorna kak BI'C BcTpeuasncs Bo BceX CTaKEBbIX TPYIIax, BKIOYas IUTEIbHbIE
(2029 u >30 ner), YTO MOXXET CBHUJCTEILCTBOBATH O PA3IMYHBIX MEXaHH3Max Ieperadyd |
HAKOIJICHUS PUCKA ISl Pa3HBIX 3THOJIOTHYECKUX (HOpM.

Tabnumna 5
PACIIPEAEJIEHUE CJIYUAEB BUPYCHBIX 'EITATUTOB B 1 C CPEJJU MEJJUIIMHCKUX
PABOTHHUKOB JXOLIBT ITO CTAXY PABOTHI B 2025 1.(%)

Bupycnwiii 1-5 nem 6-10 11-15 16-19 20-29 30 u 6onee Bcezo
eenamum aem aem aem nem aem
B 3 1 1 1 - - 6 (46,1%)
C 1 - 2 1 2 1 7 (53,9%)
Hroro 3(23,1%) 1(7,7%) 3(23,1%) 2(15,4%) 2(15,4%) 1(7,7%) 13 (100%)
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JIOTIOJIHUTENBHO MPOBEAEH aHAIM3 BEPOSTHBIX HCTOYHUKOB HH(UUMPOBAHUS i Bcel
KOTOpPTHbl TMAllMeHTOB, COCTOSALIMX Ha JucnaHcepHoMm yuére (n=13). Pacnpepenenue 1o
stronorndeckoir popme (BI'B u BI'C) m mpenmonaraeMbiM HyTsSM Tepeladd MPEJCTABICHO B
Tabmume 6. CTtoMaTonornueckue yciyryu yKa3aHbl B KA4eCTBE HanOoJjee BEpOSITHOIO UCTOUYHUKA B 7
ciayuasx (53,8%), u3 koropeix 3 mpuxoasarcs Ha BI'B u 4 — na BI'C. Jleuenue B neueOGHO-
NpoQUIAKTUYECKUX YUYPEXACHUAX (BKIIOYash CTOMATOJIOTMYECKHE) OTMEUEHO y 3 MalleHTOB
(23,1%) — 2 ¢ BI'B u 1 ¢ BI'C. KoHTakT ¢ HOCHUTElIeM BUPYCHOTO remnartuTa 3auKCUPOBaH JIMIIb B
onHoM 3nu3one (7,7%), ornocsamemes k BI'C. B nByx cinyuasx (15,4%) ycTaHOBUTH BEpPOSITHBIN
HMCTOYHHK HE MPEACTaBUIOCH BO3MOXKHBIM (110 ogHOoMY — BI'B 11 BI'C). Takum 06pa3om, B CTpyKType
UICHTUQUIUPOBAHHBIX (PAKTOPOB IMEpeiayu JTOMHUHHUPYIOT CTOMATOJOTHYECKHE BMEIIATENIbCTBA,
npuuéM ais BI'C ux yzaenpHbINM Bec HECKOJIBKO BbIIIE IO cpaBHEHMIO ¢ BI'B.

Tabauma 6
PACIIPEJEJIEHUE BEPOSTHBIX NCTOUYHUKOB MH®UITMPOBAHU
CPEJU MEJJUIIMHCKUX PABOTHUKOB, COCTOSIIMNX HA JUCITAHCEPHOM YUETE
11O BUPYCHBIM I'ETTATUTAM B U C, B 2025 1.

Beposamuwiii ucmounux unguyuposarus BI'B  BI'C Bceco % om obwezo

yucna (n=13)
Cromartonoruyeckue yciyru 3 4 7 53,8
Jleuenue B JIITY (BKIIOYAst CTOMATOJIOTHUECKUE YUPEHKICHHS) 2 1 3 23,1
KoHTakT ¢ HoCcuTeNneM BUPYCHOIO renaTuTa 0 1 1 7,7
He ycTanoBnen 1 1 2 15,4
Htoro 6 7 13 100

ITonmyuyeHHbIe JaHHBIE COTIACYIOTCS C pe3yJibTaTaMu paHee OIyOIMKOBaHHBIX padort [6, 7], B
KOTOPBIX TaKXe JAEMOHCTPHPYETCS HUBEIMPOBAHUE TEHAEPHBIX pa3iMuyuil 1ocie KOPPEeKLUH Ha
CTPYKTYpY HOIYJISILIMM, @ CTOMATOJIOTHYECKHE MaHUITYJISILIUN PACCMaTPUBAIOTCS KAK 3HAYUMBIN Iy Th
MapeHTepaIbHOM Nepeaud BHPYCHBIX TEMaTUTOB CpeAM MEIULMHCKOro mnepcoHana. Crenyer
YUUTBIBATh, UYTO OTPaHUYEHHBINH 00bEM BbIOOpKH (13 ciyyaeB) CHUXKAET CTATUCTUYECKYIO MOIIIHOCTh
MIPOBEIEHHOTO aHAJIM3a, B CBSI3UM C YeM OKOHUYATeNbHbIE BBIBOJBI TPEOYIOT MOATBEP)KICHUS NpPU
HAKOIUIEHUH JIOTIOJIHUTENbHBIX SMUAEMHOIOTMUECKUX IaHHBIX B JUHAMUKE.

3axnouenue

[IpoBenénHoe wuccnenoBaHue, OXBaThiBarollee aAecatuneTHui nepuox (2016-2025 rr.),
MTO3BOJIMJIO BCECTOPOHHE OLIEHUTh SMUIAEMHOJIOTHUECKYIO0 CUTYAIUIO 110 BUPYCHBIM renatutam B u
C cpenu MmenuumHCKUX paboTHHUKOB JKanan-AGaackoro 061acTHOro eHTpa 60prObI ¢ TyOEepKyIE30M
U OIIPEJENIUTh OCHOBHBIE (PaKTOPBI PUCKA MPOPECCHOHATBHOIO MHDUITUPOBAHHUS.

3a 2016-2025 rr. 3apeructpupoBad 21 citydaii BiepBbI€ BBISIBJICHHBIX BUPYCHBIX F'€aTUTOB B
u C. Yactora BeIsIBIsIEMOCTH Bo3pocia ¢ 4,5 1o 10,6 Ha 100 padotaromux k 2023 r., ¢ MOCAEAYIOIIAM
cHibkeHHeM 10 7,9 B 2025 r., uTro OOYCIIOBJIEHO TIJIaBHBIM 00pa3oM OpraHU3allMOHHBIMU
M3MEHEHUsIMU (COKpAIllEeHHE IITaTa U KOeYHOro (oHJa), a HE pealbHbIM YMEHBIIEHHEM pHCKa
MHOHUIUPOBAHUS.

OxBaT BakIIMHAIIMEHN Cper METUIIMHCKUX paO0THUKOB OCTUT 84,0% (163 u3 194), omraxo 31
COTPYIHUK OCTa€TCsi HENPHUBUTHIM, MPEUMYIIECTBEHHO MO MEAMIMHCKUM MPOTUBOMOKA3aHUSIM
(cocrosar Ha yuére ¢ BI'B/BI'C, Bospact >60 mner, OepeMeHHOCTb, ajuieprusi). JlaHHoe
OOCTOSITENNECTBO MOJIEPKUBAET COXPAHEHUE BOCIPUUMUYUBOIO KOHTUHIEHTA U IOJITBEPHKAACTCS
ciyqasmu BI'B y coTpyaHukoB ¢ manbiM ctaxkeMm pabotel (1-5 mer), 4ro ykaspiBaeT Ha
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HEO0OXOUMOCTh O00s3aTeIbHON BaKIMHALMK TpPU TPYIOYCTPOMCTBE W PETYJISIPHOTO KOHTPOJIS
MOCTBAKIIUHAIIBHOTO UMMYHHUTETA.

HauGonbiras mons 3a00y1eBIIUX MPUXOJUTCS HA CPEIHUNA METUIMHCKUIN mepconan (61,5%),
COTPYJIHUKOB OTICIICHUSI XUPYPTUU BHEJIETOUHOTO TyOepKynésa, skeHuH (92,3%) u nuil B Bo3pacte
40-59 net (69,2%). BoisiBieHs! 1Ba MHKa cTaxxeBoii 3a0oneBaemoctu: 1-5 net (mpeobiagaer BI'B) u
11-15 ner (mpeobnagaet BI'C). JlnutenpHbIii cTax (>16 1eT) acconuupoBaH UCKIounTenbHO ¢ BI'C,
YTO CBUJCTEILCTBYET O KyMYJISITABHOM PUCKE JIJIs1 3TOUW HO30()OPMBI.

JIOMUHUPYIOIIUM YCTaHOBICHHBIM (DaKTOPOM TMepe/iadl SIBISIOTCS CTOMATOJIOTUYESCKUE
BMematenbeTBa (53,8% Beex cirydaeB), 4To TpeOyeT YCUIICHHS] KOHTPOJIS 3a COOJII0/IEHUEM PEKUMOB
CTepUJIM3ALMU B CTOMATOJIOTMUECKUX YUPEKICHUAX, TOCCIaeMbIX coTpyaHuKamu. Jleuenue B JIITY
Y KOHTaKT C HOCUTEJISIMU TAaK)K€ 3HAYUMBI, HO BCTPEUAIOTCS PEXe.

Coxpamienue koeqHoro ¢ponja B 2024 r. npuBeno K yBOJIbHEHHIO 6 COTPYIHUKOB, COCTOSIBIIMX
Ha y4€Te, 4TO UCKa3UJIO0 peajabHyI0 KapTUHY PacnpoCcTpaHEHHOCTH UH(EKINHN CPeIU AeHCTBYIOLIETO
nepcoHana. 1o MoaYEPKUBAET HEOOXOAUMOCTh pacyéTa mokazaTeliel ¢ MOMpPaBKOW Ha KaJIpOBbBIE
M3MCHCHUSI.

Pexomenoayuu:

Ob6ecneunts 100% BakuHanuio npotuB BI'B Bcex BHOBb MPUHUMAEMBIX COTPYIHUKOB (IIPH
OTCYTCTBHH MPOTHUBOIOKA3aHUIl) C MPOBEACHUEM CEpPOJIOTUYECKOTO KOHTPOJS HAMPSKEHHOCTH
UMMYHHTETA.

Opranu3oBaTh €KeroJHbI CKpUHUHT Ha Mapkepsl BI'C y nepconana, oco0eHHO B rpymnmnax co
craxem >10 ner.

Y CunuTh 3MUAEMUOIIOTMYECKUI HAI30p B OTAeNeHUsIX xupypruu u MJIY, rae 3agukcupoBana
HanOOJIbIIIast KOHIICHTPAIUS CITy4YaeB.

PazpaGorare u BHEAPUTH MPOTpaMMy KOHTPOJISI KadecTBa OOpabOTKH MEIUIIUHCKOTO
WHCTPYMEHTapUs B CTOMATOJIOTMYECKUX KAOMHETaX, UCMOJIb3YEeMbIX COTPYTHUKAMHU.

[IpoBecTn JOMONMHUTENBHBIA aHaMM3 (HAaKTOPOB, CHOCOOCTBYIOIIUX HH(PHUIIMPOBAHUIO, C
WCTIOJB30BAHUEM  MOJIEKYJISIPHO-JIUICMHAOIIOTHIECKAX ~ METOZOB  (T€HOTUIHPOBAHWE) IS
YCTaHOBJICHUS HCTUHHBIX MyTeH TIepe/IayH.

KoMIiekcHplii  TOAXOJ, BKIIOUYAIONIUN  COBEPIICHCTBOBAHHE  BaKIIMHOMPOMUIAKTUKH,
yculieHue MH(EKIIMOHHOTO KOHTPOJS M aapecHOe HaONIoJeHHE 3a TPYNIaMU PHUCKA, MO3BOJIUT
CHHM3HTDH MPO(eCcCHOHANBHYIO 3a00JI€BAEMOCTh BUPYCHBIMH T€IIATHTAMHU B TIPOTHBOTYOCPKYIE3HBIX
CTallMOHAPAX W MOBBICUTH O€30MAaCHOCTh METUIIMHCKOH ESTETLHOCTH.
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Annomayus. Hedponutnas xapakTepusyeTcs BBICOKOH CKIOHHOCTBIO K PELUIUBUPOBAHHUIO,
MO3TOMY TIOCJIE YAAJCHUS WM CaMOCTOSTEIBHOTO OTXOXJIEHHUS KOHKpEMEHTa 0co0oe 3HaueHue
npuobperaeT MeTapUIAKTHKA, HAIpPaBlIEHHAs Ha KOPPEKIUIO JUTOTE€HHOTO MNPOQHIS MOYH.
MuHepanbHble BOJIbI TPAJAULIMOHHO PacCMaTPUBAIOTCS KaK JOCTYIHBIM KOMIOHEHT MPO(UIaKTUKN
MOYEKaMEHHOH O00JIe3HU, OJHAKO HMX NPUMEHEHHE HE MOXKET OBbITh YHHMBEPCAJIbHBIM JJIsI BCEX
nainueHToB. Llenpio craThy sBIsieTCS OOOCHOBAHHE POJM MHUHEPAIBHBIX BOJA B MeTapMIaKTHUKE
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He(poJInTHAa3a ¢ y4eTOM THUIIA JIMTOT€HE3a U ONpeIeIeHUE KIIMHUKO-METa0O0IMUECKUX KPUTEPUEB X
palMOHAIBHOIO Ha3Ha4YeHUs. MeTon0JIOrn4ecKOil OCHOBOM pPabOThl MOCIYKWJI aHAIUTUYECKUH
0030p KIMHMYECKHX PEKOMEHIAIMH, HAYYHBIX MyOJIMKAIMi M JaHHBIX KIMHUKO-JIA0OPAaTOPHOTO
HAOJIOACHNUS 32 MAIIMEHTAaMH C PELUIUBUPYIOIIUM HEPPOIUTHA30M, TOIYYABIIMMU KypC MUTHEBON
OanpHeoTepanuu. IlokazaHo, 4yto npoduiakTHuecKuil 3(p(PeKT MUHEpaJbHBIX BOJ CBS3aH C
YBEIIMUEHUEM AMYpPE3a, CHI)KCHHEM KOHLEHTPALMU JIUTOICHHBIX COJeH, u3MeHeHueM pH moun,
BJIMSIHUEM HAa MarHUypuIo, HUTPATYpHIO U KpucTamuiyputo. [Ipu ypaTtHoM siuTorenese Haudosbliee

S3HAYCHUC HUMCCT YMCPCHHOC OLIC/IIaYMBAHUC MOYH, IIPU KaJIbHHﬁ-OKcaJIaTHOM — HOAACpIKaHuC
A0CTATOYHOI'0 AUype3a U IIOBBIIMICHUC I/IHFI/I6I/Ipy10HIel"O IIoTCHIHAaJIa MOYH, IIpU KaJ'IBI.[PIfI-
(bOC(i)aTHOM — OCTOPOXHOCTb B OTHOHICHUHU IHCJIOYHBIX BOJ, IIPU HHCTHUHOBOM — CTpOFI/Iﬁ

koHTpoib pH u oOvema Moum. IIpakThueckas 3HAUMMOCTb CTaThbU COCTOUT B IPEIJIOKEHUU
i QepeHIMPOBaHHOTO TOAX0/Ma K HAa3HAYCHHI0O MUHEPAIBHBIX BOJ KaK BCIIOMOTAaTEIbHOTO
KOMIIOHEHTa KOMILJICKCHOM MeTa(pUIaKTUKUA HepposinTHasa.

Abstract. Nephrolithiasis is characterized by a high tendency to recur; therefore, after stone
removal or spontaneous passage, metaphylaxis aimed at correcting the urinary lithogenic profile
becomes clinically important. Mineral waters are traditionally considered an accessible component
of kidney stone prevention; however, their use cannot be universal for all patients. The aim of this
article is to substantiate the role of mineral waters in the metaphylaxis of nephrolithiasis considering
the type of lithogenesis and to define clinical and metabolic criteria for their rational prescription.
The methodological basis of the study was an analytical review of clinical guidelines, scientific
publications, and clinical-laboratory observation data in patients with recurrent nephrolithiasis who
received a course of drinking balneotherapy. It is shown that the preventive effect of mineral waters
is associated with increased diuresis, reduced concentration of lithogenic salts, changes in urinary
pH, and effects on magnesiuria, citraturia, and crystalluria. In uric acid lithogenesis, moderate urinary
alkalinization is particularly important; in calcium oxalate lithogenesis, adequate diuresis and
increased inhibitory potential of urine are essential; in calcium phosphate lithogenesis, caution
regarding alkaline waters is required; and in cystine lithogenesis, strict control of urinary pH and
urine volume is necessary. The practical significance of this article lies in proposing a differentiated
approach to prescribing mineral waters as an auxiliary component of comprehensive nephrolithiasis
metaphylaxis.

Knroueswvie cnosa: He(l)pOJ'II/ITI/Ia?»; MeTa(bPIJ'IaKTPIKa; MHHCpaAJIbHAA BOAA,; JIMTOTCHE3; YPATHLIC
KaMHH, KalbIUM-OKCcaJaTHBIC KaMHH; pH MOYH; IUYypEs.

Keywords: nephrolithiasis; metaphylaxis; mineral water; lithogenesis; uric acid stones; calcium
oxalate stones; urinary pH; diuresis.

HedponuTtnasz ocraercs oaHo# u3 Hanbosee pacpoCTPaHEHHBIX YPOJIOTHYECKUX MPOoOeM U
XapakTepu3yeTcss He TOJIbKO OOpa30oBaHMEM KOHKPEMEHTOB, HO U BBICOKOW BEpOATHOCTHIO
MOBTOPHOTO KaMHeoOpazoBaHus. Jlaxe mocie yCHemHOW JIUTOTPUIICUU, 3HJIOCKOMHYECKOTO
yZaJeH!s KaMHS WJIM CAaMOCTOSATEIbHOTO OTXOXACHHSI KOHKPEMEHTA Y MAllMEHTa MOTYT COXPAHATHCA
METa0OJIMYECKUE MPEANOChIIKM PEelMINBa: HU3KUN CYTOUHBIA JUYype3, BBICOKAsh OTHOCHTENIbHas
IUIOTHOCTh MOYHM, THIEpPKATIbLIUYpPHUS, THUIIEPOKCAypUs, THIIEPYPUKO3YpUS, THIOLUUTPATYpPUS,
Hapymenue pH MouM M XpOHHUYECKHE BOCHAJIUTENIbHbIE M3MEHEHHS MOYEBBIBOJAIIMX IyTEH.
[TosToMy coBpeMeHHas NpoQHIAKTHKA HEPpPOIUTHA3a HAIMpPABICHA HE TOJbKO HA YBEJIWYECHHE
o0bemMa oTpedsieMoil KHUIKOCTH, HO M Ha KOPPEKIIMIO KOHKPETHBIX JINTOT€HHBIX HapylieHui [1; 2].
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ITutbeBas OanbHEOTepanusi 3aHUMAET 0CO00E MECTO CpeAM HEMEAMKAMEHTO3HBIX METOJIOB
MeTa(pUIaKTHKH, TOCKOJIBKY COYETaeT BOJHYIO HArpy3Ky U BO3MOKHOE BO3/I€HCTBHE MUHEPAIILHOTO
cocTaBa BOJABI Ha (PU3MKO-XMMHUYECKHE CBOWCTBA MOYM. YBEIUYEHHE 00beMa MOYM CHOCOOCTBYET
pa3BEeICHUIO JTUTOTEHHBIX BEIECTB, CHUKAET OTHOCUTEIBHYIO IEPEHACHIIIEHHOCTh MOYH COJISIMU U
YMEHBILIAET BEPOATHOCTh KpUCTAIM3alMu. Bmecte ¢ TeM MuHepanbHas BOJa HeE SBISIETCA
HEHTpaJIbHBIM 110 COCTaBY HANUTKOM: OMKAapOOHAaTHbIE, MAarHUEBbIEC, KaJIbLMEBbIC, HATPUEBBIC U
Cyib(aTHble KOMIIOHEHTBl MOTYT IMO-pa3HOMY BIMATH Ha pH Moum, IUTpaTypuio, MarHUypHIO,
HKCKPELHIO KaJIbIMA U PUCK (POPMHUPOBAHUS PA3ITMUHBIX TUIIOB KOHKPEMEHTOB [3; 4].

VIMEeHHO 1O3TOMY MNPUMEHEHHWE MHHEpaIbHBIX BOJ IpU HEPpOIUTHA3E JOJIKHO
paccMaTpUBaThCS HE KaK yHUBEpcalbHas pPEeKOMEHJAlMs, a Kak Jud(depeHIupoBaHHOE JeyeOHO-
npopUIaKTHIECKOe BMEIATeabCTBO. ONUMH M TOT ke A QEeKT, HApUMep OIlIeTauyuBaHHE MOYH,
MOJKET OBITh TOJIE3CH IPU YPATHOM JIMTOTE€HE3€, HO HEXeNaTeJeH MPHU CKIOHHOCTH K KaJIbIUii-
¢bochatHOMYy KaMHEOOpa30BaHUIO. AHAJIOTMYHO, MHUHEpalbHas BOJAA, CoOJEpXallas MarHuid u
OukapOoHaT, MOXET HMETh 3HAaueHUE INpH KalbLHUi-OKCaJaTHOM He(pOIUTHA3e, OJHAKO IpHU
BBIPQKEHHOW THIEPKAIBIUYPHH WM HapylIeHWH (QYHKIMU TOYEeK ee Ha3HaueHue Tpedyer
nmabopaTopHOTro KOHTpOJIs [6-12].

AKTyanbHOCTh JAHHOM pPaboThl 00yCIOBIEHa HEOOXOIUMOCTHIO KOHKPETH3MPOBATH MECTO
MUHEpaJIbHBIX BOJ B MeTaWIaKTHKEe He(poiIuTHa3a HE TOJBKO C MO3UIUHM OOILEro MUTHEBOIO
peXuMa, HO ¥ C YYETOM THUIIA JINTOTeHe3a. TaKoi MoIX0 1 TO3BOJISIET CHU3UTh PUCK HEOOOCHOBaHHOTO
HA3HAYEHUS, TIOBBICUTh O€30MacHOCTh NMPO(UIAKTHKHE M CHOPMHUPOBATH MPAKTHUECKUH ANTOPUTM
BbIOOpa MHHEpaJbHONW BOABI B 3aBUCUMOCTH OT KIMHHKO-1a00paTOpHOro MHpoQuis HalueHTa.
Lenbto sBasieTcs 000CHOBaHME POJIM MUHEPAIBHBIX BOJ] B MeTahMIAKTUKE HEPPOIUTHA3A C YUETOM
TUNIA JIUTOT€HE3a, a Takxke pa3padorka auddepeHnrpOBaHHBIX KIMHHUKO-METa00IUIeCKUX
KPUTEPHEB UX Ha3HAYCHUS Y AIIMEHTOB C PUCKOM PELUIAMBHOTO KaMHEOOpa30BaHusI.

Mamepuan u memoowvl ucciedo8anus

PaGora BhIMoNIHEHA KaK 0030pHO-aHATUTHYECKOE HCCIIEIOBAHUE C MPAKTUKO-METOJUYECKON
HaIpaBJIEHHOCTbIO. MaTepuanoM TMOCIYKWIM COBPEMEHHBIE KIMHUYECKHE PEKOMEHIALUU 110
BEJICHUIO MAIMEHTOB C MOYEKaMEHHOW OOJIe3HbIO, HayuHble MyOJMKAIMK O BIHUSHUM BOJHOIO
peKuMa ¥ MUHEPaJIbHBIX BOJ Ha JIMTOTEHHBIN NMpoduias MOYH, a TaKXkKe JaHHbIE IPEBAPUTEILHOTO
KJIMHUKO-JIa00paTOPHOTO HAOJII0/IEHUS AIIUEHTOB C PELUIUBUPYIOLIUM HEPPOIUTHA30M, KOTOPHIM
MIPOBOAMIICA KypC NHUTHhEBOM OajbHEOTEepanuu MUHEpadbHOW BoAoH KypopTa <« Kblpraman». B
OTJIMYHUE OT OOBIYHOTO ONHUCATEIHLHOI0 0030pa, B JAHHOM CTaThe OCHOBHOE BHUMAaHUE YAEIsIIOCh HEe
o61emMy Borpocy 3¢(HEeKTUBHOCTH MUHEPAIbHBIX BOA, @ MPUHIUIY 11 (DHepeHINpOBaHHOTO BEIOOpa
BOJbl B 3aBHCHUMOCTH OT BEpOSTHOTO TUNa JuToreHesa. Jlins aHanmuza ObUIM BBIAENIEHBI ypaTHBIN,
KalblUH-OKCANlaTHBIA,  KalnblUuh-GocaTHbI,  IUCTUHOBBIM ¥  MHQEKUWOHHBIA  THUIIBI
KaMHeoOpazoBaHusl. [1o kakaoMy TUITy OLIEHMBAJIUCH BeAylIre MeTabonnuyeckue (pakTopsl, IeJIeBble
nabopaTopHble NOKa3aTedd, BO3MOXKHbIE NPEUMYIIECTBA MUHEPAIbHBIX BOJ M OTPaHMYEHHS HX
npumeHnenus [ 14, 15].

Kputepusimu orieHKH panioHaIbHOCTH Ha3HAUYEHUS MUHEPAIbHOM BOJIbI CITYKUJIU: CYTOUHBII
nuype3, pH Mouu, oTHOCUTENbHAas MJIOTHOCTb MOYHM, HAJTUYME KPUCTAJUTYPHH, KOHLEHTpALUs
KaJIbIMs, MAarHusi, MOYEBOM KHCJIOTHI, OKCAJIaToB, IUTpaTra U (ocdaroB B Moue, PYHKIHUS MOYEK,
HaJIN4YMe WHPEKIUN MOYEBBIBOSIINX MTyTeH, COMYTCTBYIOILINE CEPJIEUHO-COCYAUCThIE 3a00IeBaHUs
Y TIEPEHOCHUMOCTh BOJHOW Harpy3ku. Takod Habop IMoka3aTesei MO3BOJISIET OLICHUBATh MUTHEBYIO
OanpHEOTEepanMIo KaK YacTh KOMIUIEKCHON MeTaUIIaKTHKH, @ HE KaK U30JIMPOBAaHHYIO alIbTEPHATUBY
CTaHJIapTHOMY YPOJIOTHYECKOMY JieueHuo [1; 2; 5].
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Tabmuma 1
KIIMHUKO-METABOJIMYECKUWE KPUTEPUU, KOTQPI:IE CJIEAYET YUUTBIBATD
INEPEJ, HABHAUEHVMEM MUWHEPAJIBHOU BOJIbI [1; 2; 5; 10]

Kpumepuii Kaunuueckoe snauenue Ipaxmuueckas unmepnpemayusl

Tun koHKpemenTa OrnpenensieT Beay it KenaTenbHO y4HUTHIBATH XMMHUYECKHUI aHATIN3

MEXaHN3M JIUTOTEHE3a KaMHsI WM BEpOATHBIN TUN 110 pH 1
KpUCTAJUTYpUH

pH Moun CBs13aH ¢ pUCKOM ypaTHOTO, Huskuit pH TpeGyeT ocTopokHOTO
LUCTUHOBOTO U (ochaTHOrO olleauYuBaHus; BBICOKMI pH orpanndnBaer
KaMHeoOpa3oBaHusl LIEJIOYHBIE BOJBI

CyTouHbIl Omnpenensier cTeneHb Hens - ctabunpHOE YBEeNHYEHHE 00BEMa MOYH

Iuypes pa3BeIeHHs] MOYH IIPH OTCYTCTBHH ITPOTUBONOKA3aAHAN

Kanpumit Mmoun ®dakrop Kanbuuiicogepxkaniero  IIpu runepkaibLUuypUd HyKEH KOHTPOJIb COCTaBa
JUTOTeHEe3a BOJBI M MUTaHUS

Marnwii u nutpat EcTecTBeHHBIC HHTUOUTOPBI Wx noBbIieHHE MOXKET OBITh OJIarompUsTHHIM
KPUCTAJUIM3ALMH IIpH KaJIbIIUI-0OKCAJTaTHOM PUCKE

DOyHKUIHA T0YEK Omnpenensier 6€301MacHOCTh [Ipu BerpaxkenHo# XbII TpebyeTcs orpannueHue
BOJHOW Harpy3ku HJIA OTKAa3 OT Kypca

Wndexnms u MoryT TpeGoBaTh CPOUHOTO banbHeoTepanus He NPUMEHSETCS KAK 3aMEHa

o0CTpyKuus YPOJIOTHYECKOTO JICUEHHS aHTUOAKTEPHATBHON Tepanuu WIN JPEHUPOBAHUS

Ilpumeuanue: TabNMIA OTPaKaeT OPUCHTUPOBOYHBIE KPUTEPHH TIEPBHUYHON OILEHKH MalMEHTa;
OKOHYaTeJIbHOE Ha3HAUYEHHUE JTOJKHO IPOBOIUTHCS BPAuOM C YUETOM KIIMHUYECKOH cUTyaluu

Pezynomamet u obcysrcoenue

AHanu3 IMTepaTypsl U KIIMHUKO-TA00PATOPHBIX JaHHBIX MOKA3bIBAET, YTO MUHEPAIbHBIEC BOIBI
MOTYT 3aHUMAaTh PALMOHAILHOE MECTO B MeTapMIaKTHKE He(dpOIUTHA3a TOJIBKO MPU YCIOBUU UX
HAa3HAYEHUs C y4YeTOM THma JuToreHe3a. Hambornee yHUBEpCAlbHBIM MEXaHU3MOM JIEHCTBUS
OCTaeTcsl yBeNW4YeHUe amypesa. ITOT >PGEeKT BaKEH I BCEX MAIMEHTOB C MOYEKaMEHHOMU
00JI€3HBI0, TTOCKOJIBKY TTOBBIIIEHUE 00hEMa MOYH CHIKACT KOHIIEHTPAIMIO JINTOTCHHBIX BEIIECTB U
BEPOATHOCTh OOpa3oBaHMsl KpucTauioB. OpHako auyperudeckuii >¢dext cam mo cebe He
pacKpbIBaeT BCceX 0COOCHHOCTEN MUTHEBOM OaTbHEOTEPANNH, TOCKOJIBKY MUHEPAIIbHBII COCTaB BOJIBI
MOXeET BIHATH HAa pH MOYH, UTpaTypHI0, MATHUYPHUIO U 3JIEKTPOJIMTHBINA OaiaHC.

[Ipu ypaTHOM nuTOTE€HE3€ BeAyIIMM (DaKTOPOM SIBISIETCS KHUCITAs PEaKius MOYH. YpaTHBIC
KaMHH 4aie (pOopMHUPYIOTCS MPHU CTOMKO HU3KOM pH, mosTOMYy yMepeHHOe ollelaurBaHHe MOYU
CUMTAETCS OJHUM W3 BaKHBIX HaIpaBieHUN NpoduiakTuku. B »ToM ciydae crmabolienodHble
OnKapOOHATHBIE BOJIBI MOTYT PACCMAaTPUBATHCS KaK BCIIOMOTaTeJIbHBIA KOMITOHEHT METa(PUIAKTUKH,
O0COOEHHO €CJTM OHU XOPOIIO TMEPEHOCITCS W HE BBI3BIBAIOT M30BITOYHON HATPHUEBOW HATpy3KH.
OnHako TpH BBIPAXKEHHOM TUNEPYPUKO3YpUH, NOJArpe WM CTOMKO KHUCJIOW MO4Ye OJHOU
MUHEPaTbHON BOABI OOBIYHO HEAOCTATOYHO;, MAIMEHT HYXAAEeTCS B AHUETHUYECKON KOPPEeKIIHH,
KOHTPOJIE MOYEBOW KUCIIOTHI U, P HATMYHUH MOKA3aHUW, METMKAMEHTO3HOW TEepaIuH.

[Ipn kanpruii-okcaJaTHOM HeQpOJIUTHA3E 3HAUEHHE MHUHEpPATIbHOM BOJBI CBSI3aHO MPEXKIE
BCETO C YBEIMYEHUEM JUype3a, CHIKEHHEM OTHOCUTEJIBHOW MEpPEHACHIIIEHHOCTH MOYHM U
BO3MOXXHBIM TIOBBIIIICHHEM WHTUOUpPYIONMX (AKTOpOB KpHUCcTauM3anuu. Marauii cnocobeH
CBSA3BIBATHCS C OKcajaTaMHd M YMEHbBINATh YCJIOBHS I OOpa30oBaHUs KaJbIIM-OKCAIATHBIX
KPUCTAJJIOB, a ITUTPAT CHHXKAET JOCTYMHOCTh CBOOOJHOTO KaJIBIMS W TOPMO3UT arperamuio
KkpuctamoB. [loaToMmy BoOIbI, coiepikamiue MarHuii u OukapOOHAT, MOTYT OBITh MOTEHIUATHHO
MOJIE3HBIMH B COCTaBe KOMILUIEKCHON NpouIakTUKA. Bmecre ¢ TeM TpH TUNEpKalbLUypUd
HEOOXOIMMO YUUTHIBAThH COJIEPKAaHUE KaJIbIMS B BOJIC U OOIINI MUIIEBON PAIIMOH MAIUCHTA.
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Kanpruii-pocdaTHeiil MToreHe3 TpedyeT MHOTO MOaXoa. B oTiauyme oT ypaTHBIX KamMHEH,
dochaTHble KOHKPEMEHTBHI dYalle CBsi3aHbl ¢ Ooyiee MIETOYHON peakiuerd moun. [loatomy
OECKOHTPOJBPHOE MPUMEHEHNE IIETOYHBIX MUHEPAIBHBIX BOJI MOXET MOBBIIIATH PUCK (QochaTHOIM
KpucTalJIn3allnu. VY Takux MNanuCHTOB OCHOBHOC 3HAYCHHUC HUMCCT KOHTPOJIb pH, HCKIIIOYCHUC
WHQEKIIMH MOYEBBIBOJSIINX IyTeH, orleHKa ocdarypun n QyHKIMH modek. MuHepalibHas BoJa
MOJKET HCIIOJIb30BaThCsl MPEUMYIICCTBEHHO KaK MCTOYHHUK BOJHOW HArpy3Kd, HO €€ IICIOYHbIC
CBOICTBa JOJI?KHBI OBITH OrpaHUYCHLBI UJIM THIATCIBbHO KOHTPOJIUPOBATHCA.

[Tpy UCTUHOBOM JUTOreHe3e MPO(HIAKTUKA CTPOUTCS Ha MOIEPKAaHUU BBICOKOTO IUype3a
U KOHTPOJIUPYEMOM oOllefauynBaHiuK Mouyd. OJHAKO IMCTUHYPHS OTHOCUTCS K COCTOSIHHSM,
TPEOYOIUM CIIeUATM3UPOBAHHOT0 HAOIIOCHN S, TOTOMY YTO IIeJieBble 3HaueHus pH 1 00beM Moun
JOJDKHBI TTOJIEP)KUBATBCS JIOCTATOYHO CTPOro. MHHEpaibHAas BOJA B JAaHHOM CIydae MOXKET
HCIIOJIb30BATHCS TOJIBKO KaK BCIIOMOTATEIbHAS 9aCTh MUTHEBOTO PEKMMA, a HE KaK CAMOCTOSI TEIIbHOE
CpeACTBO MPO(UIAKTHKH.

[Tpu MH(EKIMOHHBIX U CTPYBUTHBIX KaMHSX POJIb MUHEPAIBHBIX BOJ HanOOJIee OrpaHHYCHA.
OcHOBOII JleueHUS] W TNPODPUIAKTHKH SBISIETCS yCTpaHEHHWE WHQEKINH, BOCCTAHOBICHHUE
HOpMAJIbHOI'O OTTOKa MOYHU U ypOJ’IOFI/ILIeCKI/Iﬁ KOHTPOJIb. VYBennuenue anype3a MOXCET HUMCTHb
BCIIOMOTATEIIbHOE ~ 3HA4Y€HWE, HO MHHEpajbHas Boja He oOyagaer  crneuupuIecKuM
aHTUOAKTEpUAILHBIM JICHCTBUEM U HE JIOJDKHA 3aMEHSITh ATHOTPOIHYIO Tepanuio. [Ipu nuxopake,
aKTUBHOM THeNOHe(pHTE, BRIPAKEHHON OaKTepHypuu, THApoHEe(pO3e MM 0OCTPYKIMU MOYEBBIX
MyTeH MUTheBasi OaTbHEOTEpaIys TOJDKHA OBITh OTJIOKECHA JIO CTAOMIIN3AINH COCTOSHUSI.

Tabmuna 2
I[I/Iq)CI)EPEHL[I/IPOBAHHLIﬁ I[oaAXO0/4 K ITIPUMEHEHNIO MUHEPAJIBHBIX BOJI B
3ABUCHUMOCTH OT TUIIA JIUTOT'EHE3A [1; 2; 7; 10]

Tun numoczenesa Beoywuii pakmop Tomenyuanvro Oepanuuenus
pucka PAYUOHANbHASL POTIb
VYparHssrit Kucnas moua, YMmepeHHoe Kontpons pH; npu
TUIepYpPUKO3YpHS, OIlleJTauYNBaHUE 3a CYET BBIPAXEHHOHN TUTIEPYPUKO3YPUU
Hu3kui pH OnKapOOHATHBIX BOJI, TpeOyeTcst MeIMKaMEeHTO3HasI
yBeJIMUEHHE AUype3a KOppEeKUHs
Kanbimii- Oxkcanarsl, KambIuii, VYBenuuenue quypesa; OCTOpOXKHOCTB NpH
OKCaJIaTHBIN TUIOIUTPATypHS, MarHueBble U TUIEePKaIbIIMYPUH U BBICOKOM
HU3KHUH Jype3 OnkapOOHATHBIE BOJIBI COJIep)KaHUM KaJIbLIUs B BOJE
MOTYT IOBBILIATh
WHTUOUPYIOIHNT
MTOTEHIIMAJI MOYH
Kanpmuii- IIIemounas moua, [IpeumyiiecTBEHHO [Ilenounble BOABI MOTYT
tdochartHsrit dhocharypus, BOJIHAs Harpyska 6e3 ycmimBath GochaTHbIH
WH(QEKIIMOHHbIE BBIPaXEHHOTO JIUTOTEHE3
(hakTopHI onleIa4ruBaHusl
IuctuHoBEII Huzkas [Moanep:kka NUTHEBOTO TpeOyercst
pPacTBOPUMOCTh peXuMa u CIEIATN3UPOBAHHOE
IIUCTHHA, KOoHTpoaupyemoro pH HaOIIOZCHUE U CTPOTUI
HE00XOIUMOCTb na00paTOpHBIH KOHTPOIIb

BBICOKOT'O AMype3a
WNudexnumonneiit  Ypeasonpoaymmpytony  Tonbko BcriomorarensHoe He 3aMeHsieT aHTHOMOTHKH,
/ CTpYBHUTHBIH ast mHQEeKIus, YBEJIMYEHUE TUype3a JIPEHUPOBAHUE U
HapyIlIEHUE OTTOKA IIOCJIE KOHTPOJIA YPOJIOTMYECKOE JIE€UEHHUE
MOYH MHEKIHN

JUis TpakTHYECKOro TNPUMEHEHHUS BaXKHa HE TOJbKO KiIacCUpHUKAIM KaMHeH, HO U
MOCJIeZI0BATENbHOCTh JIeHicTBUII Bpada. Ha mepBom »3Tame He0OXOIMMO YCTaHOBUTH (HakKT
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PELUANBHOTO TEYEHHsI WJIM BBICOKMH DPHCK MOBTOPHOTO KaMHeoOpasoBanusa. Ha BTropom stame
oleHnBaOTCS pH MOYM, OTHOCHTENBHAS TUIOTHOCTD, KPUCTAILTYPHS, JJICKTPOIUTHI, CYyTOYHAs MOYa
u ¢yHkuusa nouek. Ha TperbeM sTame mpeamnosiaraercs BHIOOp BOABI C YY€TOM MHUHEpAIH3alHUU U
MOHHOTrO0 cocTaBa. Ha 4eTBepTOM 3Tare Ha3HaYaeTCst Kype ¢ KOHTPOJIEM NEPEHOCUMOCTH, a Ha IATOM
- IPOBOJMTCS TOBTOpPHAs JabopaTtopHas oueHKa. Takas JJOTMKa MO3BOJISET U30€KaTh MPEBPALICHUS
OanpHEOTEpamMd B HMIUPUYECKYI0 PEKOMEHIAIMIO W JeNaeT €€ 4YacThlo YIpPaBIIeMOn
MeTa(pUIaAKTHKH.

®, 1. NepBuyHan oueHKa naymeHTa
A&

aHamues, Y3U/KT, aHanu3 kamua

¥

2. OuyeHkKa nuToreHHoro npopuna
O pH moum, auypes, Ca, Mg, uutpar

v
[ 51_0 3. Tun nuToreHesa ]
1
. v v i
" Kanbumii- Kanbumii- 4 UncTtunossii /
. OKCanaTHbIN docpaTHbIN MHGEKLMOHHDINA
( [ [ J
v

4. Boibop muHepanbHoOi BOAbI
MUHepanu3auun, bukapbonarsl, Mg, Ca

+

5. HazHauyeHue Kypca
OﬁbEM, KPaTHOCTb, ANUTENbHOCTbL

v

6. MoHuTOpUHr

pH, KpUCTannypusa, INeKTPONUTLI
'S

7. KoppeKuusa TakTUKun

WU3MEHEeHWe pexXxuma, OTMeHa Npu pUcKax,
BpayebHbIA KOHTPONL

&

s
(N

E‘
3

0| s

Pucynok. Anroput™m BeIOOpa MHUHEpPaJIbHON BOABI B MeTaQUIaKTHKE He(PONHUTHA3a C yYETOM THIIA
JUTOreHe3a

JuddepennnpoBaHHoe MPUMEHEHHE MUHEPAIbHBIX BOJA JOHKHO OMHUPATHCS HA TTOHUMaHUE
TOr0, 4YTO JIUTOI€HE3 MpEeJCTaBisieT co0OW He eIUHBIH IMpoLEecC, a COBOKYIMHOCTb pPa3HbIX
MeTabOIMUECKUX CLIEHapHeB. Y OJJHOTO MalMeHTa BEAYIUM (PaKTOPOM MOXKET OBITh KUCIIas MOYa, Y
APYroro - TUNEPKAJBIMYPHUS, Y TPEThETO - XPOHWYECKass WHQEKIHS, Y YETBEPTOrO - COYETAHHE
HU3KOTO INype3a U TUIONUTpaTypu. [Io3TOMy 0/IMHAKOBBII PeKUM MUTHEBOM OaTbHEOTEPATTHH 151
BCEX TAllMEHTOB HE COOTBETCTBYET COBPEMEHHBIM IMPUHIMIIAM I[EPCOHAIN3UPOBAHHON
npodWIakTUKA. B KIMHWYECKOM  HAONIONEHWH  MAIlMEHTOB, MOJYYaBIIUX  IUTHEBYIO
OaJpbHEOTEpAMI0 MHHEpaTbHON Bomon «KpIpraman», OoTMeYanach ITOJOXKUATEIbHAS IMHAMHUKA
auypesa, pH Mouu, o011ero aHanrsa MOYH U OT/AEIbHBIX AJIEKTPOJIMTHBIX NTOKa3aTened. DTH JaHHBIE
MOATBEPXKIAIOT, YTO MHUHEpajdbHas BOJAa MOXET OKa3blBaTh HE TOJIBKO BOAHBIA, HO U
MeTtabonmueckuit 3pdext. BMecte ¢ TeM Takas AuHAMUKA HE JIOJKHA MEXAaHUYECKU TIEPEHOCUTHCS
Ha BCEX MAIlMEHTOB ¢ He(PPOIUTHA30M, TOCKOJIBKY O€30MaCHOCTh U MOJIE3HOCTH (P eKTa 3aBUCAT OT
WCXOMHOTO THWIIA JHTOreHe3a. Hampumep, ymepeHHoe moBbIieHHe pH Moum Moxer OBITh
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ONMarompusATHBIM y TAlMEHTa C YPAaTHBIM WJIM CMEIIAaHHBIM JIUTOI€HE30M, HO TPH KaJIbIIHii-
dochaTHON CKIOHHOCTH OHO TPeOYyeT OCTOPOXKHOCTH. [1OBBIIIEHUE MarHUsS B MOYE MOXET UMETh
3HAYCHUE TPU KaIbIUH-OKCAIATHOM PHUCKE, OJHAKO MPH HAPYIICHUW (YHKIUU TIOYEK JHOOBIS
W3MEHEHHUS JJICKTPOJIMTHOTO OanaHca TOJKHBI OIICHUBATHCS WHIUBUAyalnbHO. Takum oOpazom,
MeTa0oIIecKuit 23PPEeKT MUHEPATHHON BOJIBI JOJDKEH MHTEPIPETHPOBATHCS HE U30JIMPOBAHHO, a B
KOHTEKCTE KOHKPETHON KIIMHUYECKO# 3amaun. Ocoboe 3HAaYCHHWE MMEET IUTMTEIBHOCTh U PEXKUM
Kypca. Kpatkuit Kypc mo3BosisieT OIeHUTh IEPEHOCHMOCTh M PAHHIOK JTA0OPATOPHYIO JUHAMHUKY, HO
HE JIOKA3bIBAaCT CHIDKEHHWE 4YacTOThl OTAAJECHHBIX PEHUIUBOB. JlJIT OKOHYATEIHHOW OIECHKHU
npoduiIakTudeckon dPQPEeKTUBHOCTH HEOOXOAMMBI JJIUTEIbHBIC HAOMIONEHUS C KOHTPOJIEM
pPELMINBOB, COCTaBa KaMHEH, CYTOYHOH MOYHM, TUETUYCCKHX (DAKTOPOB M TPUBEPIKECHHOCTH
MarueHTa K MUThEBOMY pexumy. [l03TOMy B MPaKTUYECKOW CTaThe KOPPEKTHEE TOBOPUTH O
paIMoHaIbHOM MECT€ MUHEpPAIbHBIX BOJ B METAaQWIAKTHKE, a HE O CaMOCTOSITEIIBHOM METOJE
MPEIYIPEkKACHUS BCEX BApUAHTOB HepoauTHasa.

Tabmnuma 3
JIABOPATOPHBIM MOHUTOPHHI TP HABHAYEHUY MUHEPAJIBHBIX BOJI
IMAIIMEHTAM C HE®POJIMTHUA3OM

Oman

Ymo oyeHueaemcs

3auem s5mo Heobxo0umo

Ho kypca

Anamues, Y3U/KT, oOmmit
aHanu3 Moud, pH moun,
KPUCTAJLIYpHUs, KpEaTUHUH

Uckimounts 00cTpyKInio, HHPEKITHIO,
TSDKEJIOe HapylIeHne (QyHKIUH TT0YeK U
OIpeaACIUuTb BCpOHTHLIﬁ THUII JUTOI'CHE3a

IIpu BO3MOKHOCTH

CyTouHast MOYa: KalIbIUi,
OKcaJaThl, MOYEBasi KACIIOTA,
UTpar, Maraui, gocdater

YTOYHUTH META0OIMYECKUI POPHIL U
BEIOpaTh HaIpaBlieHHe MPODOUIAKTHKH

Bo Bpems kypca

CamMouyBCTBHE, TUYpE3,
JUCTIENTUYECKHE JKaI00bI,
apTepUaIbHOE IAB